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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 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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Nunber W973097 1, published after the priority date of this application,
di scl oses benzani di ne type conpounds as Factor Xa inhibitors.

The conpounds of the present invention possess activity in the treatnment or
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Ais an optionally substituted 5- or 6-nmenbered nonocyclic aromatic ring
containing 1, 2 or 3 rig& het groat ¢ el gcted from nitrogen, oxygen and
N

sul phur at ons; Bis an %ﬁ%m}‘l—s%@?%t%d phéHyI ene ring; 20 T' is
CHor?g T[err] is CHor N with the proviso that at |east one of
Tlerr]"and T[err] is N, Xerr] is SO SOerr], CRerr])[err] or CO when
Tl err] iwheedmor N, or in addition Xerr] is O or S when T[err] is CH
and wherein each Sgﬁr r] is independently hydrogen or CJerrjalkyl; 25 L' is
d er r] - [Aixdn optionalin substitutidey-rar Sfmembereit prangexdictisematic ring Fprtpinjng k 2 or 3
hydr Oge'}inogrhe Satotns gglrecr:tlag lfrlc()Xll ﬁitfogen, oxygen and sulphur atoms; -
B is an optionally substituted phenylene ring;
20 T'isCHorN;
T?isCHorN;
with the proviso that at least one of T' and T? is N;
X'is 8O, 80,, 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 C, jalkyl;
25 L'is C,,alkylene or C, ;alkylenecarbonyl;
_ R’is hydrogen or C, jalkyl;
R® is hydrogen or C,_jalkyl;
or R? and R® are joined to form a C, jalkylene or -CH,CO- group; wherein the ring formed by
T, R, R?, T> and L' is optionally substituted; with the proviso that when T' and T? are both N,
30 L'is not methylene and R* and R® together are not methylene;

X? is S(O), wherein y is one or two, C(R®), or CO; and each R’ is hydrogen or C, jalkyl;
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I n one aspe uns n anot fer aspec
one, twdomi. 25 three atons or groups sel ected fronlhalo (for exanple
fluoro, chloro or brono), oxo, carboxy trifluoromethyl, cyano, am no,

nylrkoxy nitroA IEFQPPWI?#MS}JESM‘}‘P‘: of 9?5'@%@? WQFWCII?ET@W %ﬂg Cerr]
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For the av0| dance of t susbstituents on A may resent, where 30
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Pr ef .
Preferred nﬁgxny i A o3ridyl are most preferred.

In one aspect A is unsubstituted. In another aspect A is substituted by one, two or
25 three atoms or groups selected from halo (for exemple fluoro, chloro or bromo), oxo, .carboxy,
triflucromethyl; cyano, amino, hydroxy, nitro, C, ,alkyl (for example methy! or ethyl), C,.
salkoxy (for example methoxy or ethoxy), C|.4alkoxycarbonyl; C,.salkylamino (for example
methylamino or ethylamino) or di-C, jalkylamino (for example dimethylamino or
diethylamino). For the avoidance of doubt susbstituents on A may also .be present, where
30 possible, on the heteroatom of the ring, such as, for example, N-oxides. Preferred substituents

are C|-4alkyl and halo. Preferably A is unsubstituted



are C[err] [err]al kyI and halo. Preferably A is unsubstituted
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CON( L[ erygik h%hbﬁrhmoﬁr%@liﬂh)ehﬂsumh@@uﬂbﬁmﬁy]l pndr N(L[err]-Y[err]),

L[err] is C2 4al kylene, Y[err] has any of the neanings defi ned
i mredi atenzylswphanamadesaboarll each Rierr] is i ndependently hydrogen or

| .k '
of B opi kAP ieaf 8 e fprlIERLE FUNRPEER BiF ol BF ol CORERS, vent
car banmoyoNGH ZP,] d®RH0, GQWW) orl@fE?IY’i) IRE13 Kj]qblk@l@ﬂanbmﬂny of the meanings

NClerr]-[err]alkylcar bano [err]al kyI car banoyl, and

i-Ce
wher e2f daﬁye@irmngdla@bdmnem faresmdﬂm Bfemm@pg[sd@pgy hydzegep or Crsplkyh.and or 2

ajgﬁi t[en eI ect edftfhr% ?%F %{fo %%o lsa(grg?ﬁ’?f]\?%f%%k;éﬁ(ﬁ’ aI kyl,
Cerr]- a'smrbf K’Z{b @mh(ﬁf&[ il r(]LE.qﬂy ]Laiéwpwn@mhe R BAHry I iHthSmietnings

substltute err]al Koxy
derr]- [deﬁnéchirﬂnnxdamt}bmmhbefé‘reea?rﬂmdi B B méepméemlyth}{dmwn or$h.salkyl, and| n a

parti cul ar aspect, when, T[er X e

CH[ er r ] oYhereip any *Ff"é}’qc}"ﬂi"'sgr@’P m 2 Sub?FE’FPﬁ ‘%3\ gma]llw&?aﬁcg %%g %gt J“ﬁ"féf erably

Xerr bS | RleSted from carboxy, carbamoyl, C;.4alkyl, C;.4alkoxycarbonyl, N-C1.4a1kylcarbamoyl and
N.N-di-C;_4alkylcarbamoyl, and wherein any pheny! group in a substituent of B optionally

bears 1 or 2 substituents selected from halo, trifluoromethyl, cyano, C;_4alkyl, Co.4alkenyl,
Cy.qalkynyl, Cj.4alkoxy, Cy4alkenyloxy and C2.4alkynyloxy. Preferably B is substituted by
carboxy, Cj4alkoxy or C;.qalkoxycarbonyl. Preferably B is unsubstituted.

30 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.
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-5- For the avoidance of doubt T' is directly attached to
the groups Xferr] and L[err] and T[err] is directly attached to the
groups Lieovgrassl X[ err]. L' is Cerr]-[err] BERAGBOHE3IG3Br
exanpl e net hyl ene, ethylene or propyl ené {preferably . ethylene) or is
(err]-[err]al kyl enecarbonyl for exanple methyl enecarbonyl (-CHCO). 5

Rlerr] is hydregep. %@Lﬁ&]rdfqo%ﬁq' Farﬂecﬁyaufcﬁ rﬁegﬁé Ixionaqt ik 2R errl

i s hydrogen or err for” exanpl e or ethyl.
In a predlﬁerctlgdttaaﬁﬁabtrﬁ[gbﬂﬂsla’mixda{-err] are joined to form a
Cerr]-[err]]al kyI ene _group, for exa net hyl ene, ethyl ene or

propyl ene group' (%ﬁaﬁ-ﬂ‘b’éﬁ@ fOI’eﬁP‘Iﬁ-VIP@n@? YlﬁﬂeaethiélFWP’eWéE&lPB%ﬂVF erably

Fof ned (SPYIgRYEs Gulistensparhory dor et b RGN CH.CO9, & &1 Gyl
ring wgerein ar?keafroghord, kel fot e ﬁd!%l@[r@étﬁy}l or $thyl. 1@@5?&11%@&:@516 ot%lkl%l

‘het erocyclic rings are piperazine erein T' and T[err] are
pi peri di foeexanusie mathydidr lethyl.T[ err] or T[ err] |s N and t he other is

Pref orably ¢ holn 8 PIREBKAEIIE ARG o rre%@%@?ﬁ‘ngq%il?&oﬁgx%e 2
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S substcﬂrﬂ:(quwup)ne or two substituents selected from hydroxy, 0Xxo,
car box% and (err]-[err]al koxycar bonyl or one of the follo
r

- (CH dPr e] ) [ er I a particplerpsneey K and R aursgised fo on@ooeethenwm 'eand]l,-',a

-(CH ' .' 0, 1
of B © prHaPhisty g Rk et nlof 2 aha e B N Bramlts of snd iRy dicaingd; o
from hydiro ggierazid Were{lﬁrrf had ¥Vhre b@&?ﬂ? Jpipeidin Péih euﬁérer'ro} TE 95 N Aldwnay! .
hydroxy( err]-[err]al kyl, carboxy(err -[err al kyl -

Jerr]- [cﬁhcr] 1aDI-B>apdquhpthne[(whcx]eu{ aeithet Al kyT> 8N amboteexpmﬁﬂbr Rreferably tland

R err] her %g ﬁ 8 G- nenbered optionally substituted

sat ur at ‘B‘Pc tr}n§l X Lﬁdf@l?e(ﬁ:ﬁ“éﬁf erably saturated) heterocyclic
ring i ch may ht0gemat [ err]
are a\tytgached 1 ﬂgﬁé ggrtﬁ?gﬁgﬂl 1i:Xete a{dgﬁrrlgdg :Tec'ltaeg P{%d\r#jtlggg%r?gﬁ%ﬂ
oxygen almdmstliepbs]:rect this ring is substituted by anpar twa stibatituasts aelectel €rdne hgdrokycl i C
ring formned bY) and Rl are preferably Electedfroml pyrrolidinyl, 1
- i m daz dPon G, ouyarr%erarlmxy&arbenylppbereeﬁhy lowipgy phol i no and 30

“4-thionmorpholino. In a particular aspect the heterocyclic ring formed by R
and Rl may be unsubstituted. In an alternative aspect the ring fornmed by

R and RJ-(CHZ)?,LIQSL((EHD@-NMI 1-00-R , -CO-NRR!, -(OM3)28RR1&% -(CH,),-CO-NRR!;
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whereinnis 0, 1 or 2, preferably nis 1 or 2;
R and R! are independently selected from hydrogen, C;.salkyl, C, 4alkenyl, Cy.4alkynyl,
hydroxyC4alkyl, carboxyCj.4alkyl and C;._4alkoxycarbonylC,_salkyl or where possible R
and R! may together form a 5- or 6-membered optionally substituted saturated or partially
25 unsaturated (preferably saturated) heterocyclic ring which may include in addition to the
nitrogen to which R and R1 are attached 1 or 2 additional heteroatoms selected from nitrogen,
oxygen and sulphur.
In a particular aspect the heterocyclic ring formed by R and R! are preferably
selected from 1-pyrrolidinyl, 1-imidazolinyl, 1-piperidino, 1-piperazinyl, 4-morpholino and
30 4-thiomorpholino. In a particular aspect the heterocyclic ring formed by R and R1 may be
unsubstituted . In an alternative aspect the ring formed by R and R! is substituted by 1or2



-6 - substituents selected from oxo, hydroxy and carboxy. Preferably

t he heterocyclic ring forned by T[err], T[err], L[err], Rerr] and
Rlerr] is substituted by oxo, carboxy, C[err] [err]al koxy or

Cerr]-[ (Hfil ycar bonyl . Preferably the heterocycl igmepgokessmed by
T[err],Tﬁarr err], Rlerr] and R3 isgunsubstituted. In a

particul ar aspect X[err] Is SJerr], CH err] or CO Preferably Xerr] is
Sderr 5 ne aspec subs anot her aspect Q )
Subst i1 apbﬂnw%#éectq B0 0o, By SR S0 e BB BT Rg ged
CIrHEur QERRRG it Re bhi R BlE Medwa&ocaﬂaxgq,géark% oquqgléggyéaﬁ'@onyl

trifluor YI su hon oxy, -car banoy

4al keny |prefefadly the heterécs'rsﬁ& ﬁhg Yoryred b@[Br T?, IL'e R2]aad RNy unsubstituted.

e e i %SJJ ie%”] s Hheterpikl iy

C[err]s[err]al Iam no ﬁ&s fb&'ﬁﬁ(&@g %wmﬂ“rme evoor

Cerr]<[err]al
éﬂs‘ﬁl/ﬂeﬁ?sr Qﬁﬁf&‘i' frorﬁ:ﬁzﬁlror irrﬂd?éﬂhleﬁ% %‘i‘ﬂt‘i&romkc;hloxy, cyano, hydroxy,

A

[err]-[ ehfek

derr]- [err]sal kanoyl am no, hydroxyC[ err] -

Clerr]- [aﬂnnc} afitaytsiOperoriettiysul platiy)lcarboay raxtyesiasy € . jadicyl] 6 kajkenyl,C,.
[qeﬂ | |- Lo €0k Sty U ey loky [ sabiGmiioy, E2IETRG, ?{airlylsulpmnyl C..

A OB St Aol ] 1

pheny i 8 yalkpicasbamogh) @ N-&iuC pkubm&barbhﬁdﬂ)ﬂyCHd:lmmy IC2.4a1kanbyﬁlhﬁli1ﬁﬁ hytixoxyC;.
het eroary| t hi o, heteroaryl suI hi n and het eroar yI sul ﬁ%l)(/)d and wher ein
1-4 c

sai d 15 4ﬁ]é(VleJaF‘l}‘prgb4ﬁ1 Yluearboxs 1@@&‘%&6#&8?%“ 1y arbamoylC

et or oar9fok SRETHBPRRHARRY By WaParG. Mooy SRS}, BedS f"t'rﬁgen,

oxygen %!éfér&dﬂitl?ﬁh@nox?“ﬂucﬁ?ﬁﬁx@' gxei@rsdlpnn@m)ﬁhenﬂeﬁlgh&wly&enzyma%yl
phenyl t hi o, pheny sul phrny phenyl sul"phonyl heteroarylox

het er oarlmptemaryioxhdtemroaﬂthls’uhgmonwlsulphmylmdézpma]yksuipbmdymd \Mleermpl samir
ST e AR S
car bam)@-meﬁ'\rﬁ:@[eﬁ ]rnonocychf‘cr H&&bé’r&l nn%l&{tﬁllﬁ rleQi th K@Batoms selected from

Cerr]-[err]al kyl am no, Cerr]-Terr]al Kyl'am no,

- ([ err] - [nitrodeal doxyggn and surlphur ath{Vhenein said pktalyk hewaoavglyplénoxy, phenylthio,
N, N-di -Clerr [err alky rba and C24 al kanoyl ani no A
sui t abl @hemyl %}’éPIPBY PN NE)LFI@W%Y ,,hgtemqu%l@géﬁgq:rgaryisulmt hyl or

2- napht *L%Lenaqlﬁulpﬂ&% lgen&zl (ﬂ- %g%lé)ypy ﬁs‘h\ild?ng S%Stgdrﬁhgﬁéaﬂssi 2105 sG¥@ s

benzyl, pheny

pheny129 @[‘:Eétéﬂl ﬁ[Oﬁf Kidla) diinytonmethylf Q}Vanﬁﬂﬂmﬁb)ﬁj, aﬁ)ﬁr}b’ yiltro, crbogidarteimoyl, Cy.

3- phenyl pro -enyl; and when it is C[err] [errLaI kynyl is, for
exanpl e 4alty£ Eengﬂ@xhﬁmﬂkmenw%rwkﬂmpwr C&n%l @smémw BNyf- 1

Ui Y abi d ey o R R e oY, o1 i i g up 10 4

het er oat ons  seA egfifle VAIREFGH @ WHRR R is A isier &éﬁ!rrﬁhé”l- #phtHydlor %ﬁpﬂﬂl?
5- or 6-nenbered 30 heterocyclic noiety ichis a singlé ring or 1s fused

‘to one ovhenibis iphemyd-Cji4ably] is, dr exemple; t’tnzyl phensthylaind Bephenylprepyl awhetr visur y| |,
&g ggig )&ngg}l rPJ ﬁcenyf3 1% nf%nq te:?zlm?ﬁgl stylg}/ rcinn)almyl Br {'ulex%}lgr%p- qgrllyq Oar}g when it is
PCT/ GB9 2y
1,2,3, 4%%%83%3/4 r 8’3&1 lﬁo olr r?; plles%ald?n%?ﬂﬂnyl > Bhegxyﬂ)ro t2r alﬁ'ygn%?go e%ﬁlﬁrq I nyl,
pyrazi nyikynyl. PrefiérpbivaQ igndphﬂ-gym parriwlaﬂ 2-nzmhth}dazr nyl, qui noxalinyl,
qui nazolinyl, cinnolinyl, pyrrol pyrrolidinyl, indolyl, |ndoI|nyI
im dazol yl . behsniahieyane for Qwhaz eﬂ i B heterrsaels polety gentaining up to 4
heteroatoms selected from nitrogen, oxygen and sulphur is, for example, a 5- or 6-membered
30 heterocyclic moiety which is a single ring or is fused to one or two benzo rings such as furyl,

benzofuranyl, tetrahydrofuryl, chromanyl, thienyl, benzothienyl, pyridyl, piperidino, quinolyl;



benzoxazol yl , isoxazolyl, thiazolyl, benzothiazolyl, isothiazolyl,

nmor phol i no, 4H1,4- 5 benzoxazinyl, 4H 1, 4-benzot hi azi nyl,
1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl, furazanyl, l.ad] lyl, 2
t et razol yIWO&BBHSES of uranyl and di benzot hi_enyl, which nmay bepgﬁpggﬂ@gég

t hr ough any avail abl e position includﬁng, for an appropriate Xerr]
group such as, for exanple, SOerr]. C(Rerr])[err] or CO through any
avai | abl €,2)B gregaly dadbquinolinyd] ivdjuidolyiny. 2 kdternshytimiddgumliayh pytazimgtht s as
defined herei nabove i ngcludi ng a substituent on any avail able nitrogen atom
10 piperazinylapysmidinylepyriflazingb quanoxabayly quisagodipyt cewoligpl, pywselyine

het er oar y/| .QUP . i.n . t - : | n L.ch
corpr i eVl Bad, indbBhot BRkeolp R BeRARIARO DS Whndoline b, BRI ¢
3 heter Oﬂieﬁf&ca%@l?!?,%cﬁﬁzélﬂ? mi@@l?,eﬂenzﬂfﬂiézwﬁﬂisathﬁhzéwmwphbﬁno, 4HA -

example, furyl, fthienyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

pyrr ol y$ benzxaainyl, WH-1,4-bepgethieginyl, 1,23 dviato}yl, 1.2¢bkiazoly;l qxadi{izdyblfyta,zanyl,

i sothiazo)yl, 1,2, 3-trjaz |, .1, 2, 4-triazolyl, 15 oxadi azolyl, furazanyl
und. t by adbiioiseohl e bgodont i Aad Stk rikirrabs atispen dhneh

I ncl-udi n f,0r: : ' 9 T, )

(R or ] peersie BRREGRERbe K@ ahlapBpiflcPlofy suchdl, £F BB, SOLTREY,
be up t o dri0Gahuph ahy tedilableatitrogsn e, aed whivhhgascbear up e thiek sidstituents as
substituent on any availabl e nitrogen atom Sui t abl e val ues

for opti slinedhersimabensningludisg apubpientanany 2yailahle gtegen 2(oat.r] al ky! :
x% Eg l( §,% :'; Bg lny ?R%gﬁ%@)g( isllg%e g%rnti}g ?etgoeawl]sh{ogt{tﬁtln% loﬁ(a( S fe %pe\ﬁl)airyl group in a

propoxyc %&?éﬁﬂll-é’d}ﬁaihﬁgtsubﬁﬂt@éiﬁ ¢a'@PaRih comprfsé$ a 5- or 6-membered monocyclic
N-Clerr]-[err]al kyl car banoyl : N net hyl car banoyl
N- et hy| cdeteaorsyl ring containing up to 3 heteroatoms selected from oxygen, nitrogen and sulpnu is,

m: le SP&W%%D%%%%?,&%Qpr%g}Ll; P rgzrilra}l_,_&J%[ixrn%filrx}lﬁyllasgr%a%anq’?,y}l);rrolyl, imidazolyl,

N- et hyl - I ; isothi "2 3.tri tri

NN df et R{}/’F%g%’a&é&@my ?ﬂ‘?&’dxtagc?lgjh ;hd?%)%}g}dsogwlw}xl, 1,2,3-triazolyl, 1,2,4-triazolyl,

hydr ox¥ireixhdibzolyl, fisrezamyy atdthiadiazolyl which may be attached through any available position
2- hydr oxyet hyl and 3- hydrgxypropyl; 30 for

derr]-] épc;,l}l pgog@ya‘ EPRIPPAE PYETRYR such as, for example, SO», GBS hen:t Hypugh any

et hoxynet hy : : ; ;
" et hoxytﬁgﬁaﬁle, nijrogen ﬁtg)r(ny ea{x% >\;vlh,u:h may be up to thr%ugﬁt}tg_eﬁtg gs defined hereifiabove
PCT/ GB97/ifi}adidg a substituent on any available nitrogen atom. -8 -

2- et hoxyet hyl and 3-net hoxypropyl ; . Torcarboxy(err]-[err]al kyl:
car boxynet hyl . Suitablerealyestfay pptional substituents for B and Q are:

2-carhb t Ryl d 3-carboxypropyl; for .
Cerr ].%%&r?éﬁl@ycar bonyl J err] - [ err] al B5hYL ethyl spdRren¥lonyi methyl, 5
et hoxy cakgony |1 hrbohf t - but oxy- methoxycarbonyl, ethoxycarbonyl, '

propoxycarbony! and tert-butoxycarbonyl; -

for N-Cj.4alkylcarbamoyl: - : N-methylcarbamoyl, N-ethylcarbamoyl
and N-propylcarbamoyl;
25 for N,N-di-C.4alkylcarbamoyl: N,N-dimethylcarbamoyl,
N-ethyl-N-methylcarbamoyl and
N,N-diethylcarbamoyl;
for hydroxyC; 4alkyl: | : hydroxymethyl, 1-hydroxyethyl,

2-hydroxyethyl and 3-hydroxypropyl;
30 for C;j4alkoxyC;.qalkyl: - methoxymethyl, ethoxymethyl,
' ' 1-methoxymethyl, 2-methoxyethyl,



car bonyl net hyl , | -nethoxycarbonyl et hyl,
1 -ethoxycarbonyl et hyl
2- nethoxycarbonylethyl,

2- et hoxyGgply Ft hyl, 10 PCT/GB97/03033 -
3- et hoxycarbonyl propyl and . _
3- et hoxycar bonyl propyl ; for car bam)3§l Cerr]-[err]al kyl:
car banoyl nmet hyl , 1-car banoyl et hyl,
2-car banoyl et hyl and - 2-ethoxyethyl and 3-methoxypropyl;
3-carba ;o for NCerr]-[err] | carh | Jerr]-[err]al kyl:
N- net hy @g%%ggﬁctlrfeaﬁ% , ¢ Myme&yi@gm%xy¢ yl,
N- et hyl car banmoyl net hyl , 2-carboxyethyl and 3- .
N- pr opyl car barmyl met hy I yery carboxypropyl;
1- ( N- netfiey Cea @ml)ogﬂgu,alkyl: methoxycarbonylmethyl,
-(N-et byl car bakm)yl )ethyl, 20
2- (N- mBt hyl car bamoyl ) et hyl , ethoxycarbonylmethyl, tert-butoxy-
2-(N—et hyl car banoyl ) et hyl and y .
- (N- et hyl car bamoyl ) pr opyl ; for -N, ﬁﬂﬁb-oa'lg}er lelern} h Vﬁ%ﬁ?’fﬁm{/l -
C[ err]-[err]al kyl: - 1-ethboxycaibanrylethlyt,ar banoyl net hyl, 25
N- et hyl - N net hyl car banoyl net hyl ,
N, N- di et hyl car banoyl net hyl , 2-methoxycarbonylethyl, 1

- (N-di met hyl car banoyl ) et hyl , 2-ethoxycarbonylethyl,

1- (N, N-di et hyl car banoyl ) et hyI
2- (N, N di net hyl car banoyl ) et hyI 30 3-methoxycarbonyl 1 and
2- (NN- di et hyl car banoyl ) et hyl and 4 _ny Propy: an
3- (N, N-di net hyl car banoyl ) pr opyl ; 3-ethoxywarteayptame
PCT/ GB97 -9- f
e o For é¥binoyIC sallyl: I uor Sbeoyimethy), drfgrbamoyiethylc >
[err]-[err]al koxy: . 2-8RbiH y; for
Cerr]-[err]al kyl am no: met ﬁweth fn%fax et hyl am no; for
di-Clerr]-[err]alkyl an no: 3-carbamelpyopglyi no, di et hyl ami no;

15 for N-C|4alkylcarbamoylC;_4alkyl: N-methylcarbamoylmethyl, '

N-ethylcarbamoylmethyl,
N-propylcarbamoylmethyl,
1-(N~-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl, -

20 | 2-(N-methylcarbamoyl)ethyl,

| 2-(N-ethylcarbamoyl)ethyl and
3-(N-methylcarbamoyl)propyl;
for N,N-di-C._4alkylcarbamoyl-
Ci-qalkyl: N.N-dimethylcarbamoylmethyl,

25 N-ethyl-N-methylcarbamoylmethyl,
H,N—diethylcarbamoyhnethyl, |
1-(N,N-dimethylcarbamoyl)ethyl,
1-(N,N-diethylcarbamoyl)ethyl,

| 2-(N,N-dimethylcarbamoyl)ethyl,

30 | * 2-(N.N-diethylcarbamoyl)ethyl and

3-(N,N-dimethylcarbamoyl)propyl;



5 for (Jerr]-[err]al kenyl: _ vinyl and allyl; for

Cerr]-[err]al kynyl: “ethynyl and prop-2-ynyl; for
Cerr]-[err]al kenyl oxy: vi nyl oxy and al | yl oxy; for -
Cerr]-[ exyd adrrangy! oxy: - _ ~ ethynyl oxy and pPOPGBSYA3MdXY; ~
for (Jerr]-[err]al kylthio: -9.- met hyl t hi o, ethylthio and
propylthio; 10 for (Jerr]-[err]al kyl sul phinyl:

met hyl sulphi pyl, ethyl sul phi nyl and .

propyl suhﬁﬁﬁa%l ;,  for (err]-[err]alky é‘ﬁ’f°pﬁ‘8‘r?§?’:br°m°’

met hyl SU?&@DMIQO)(?t hyl sul phonyl and ~ methoxy, ethoxy;

pr opyl sul phonyl; for (Jerr]-[err]al kanoyl am no:

acet am dfor Qirsalidytmamodo and but yr am do; fthylamino, gthylasiiney ed cl ass of
conmpounds of, the present invention is th%t i s pyridyl,

i erei.n. .. )
pyri mi di FFIdiSn-aglkyiamipeny | ; B is para¥ Bﬂé\,ﬁi}w’ dxeth;ﬁmr} »is (err],
S err] [l preferably CO T ks err] are both N, 20 L'
fs et hfl gd;{e(’q;"rgﬁ%f 1'yI ene; Rlerr] and R[I{éé F\?@%P;eﬁj oi ned to form an
et hyl enef@ICpjaikymyene or net hyl enecar bongthygyland prop-2wheidei n t he
heterocyclic ring formed by T[err], T[err], L[err], Rerr] and Rerr] is
unsubst i faredatkenyloxgubst i t ut ed:; X[ er Vioyloxygodailyloxy; " Qs styryl

opt i onal ubsitituted (preferably 4-su it d n th gptionally
substi tu%‘ééfz?%ﬁiyﬁy &t abl y 6-substituted &B’Pyﬁéﬁﬁﬁ%ﬁwaﬁggﬁ’?ﬁ?ﬁé{r |y

substi t u}‘&tl(ml@lhﬁ[@bl y 4-substituted) b)hethyl{}ﬁ@gﬂgﬁmmm?mgymbgm;

and pharnmaceuti Cal |l y-acceptabl e salts thereof. Particul ar
conpoirfdford?; gatieylsulphamyli on i ncl ude: 1 methylsulphinyl, ethylsulphinyl and

- (6- br omonapht h- 2-yl sul phonyl ) -4-[4- (4-pyridyl ?enﬁpyl ] pi perazine; 30

1- ( 6- br omonapht h- 2- yl sul phonyl ) - 4- [ 4- ( 2- B§AR zoyl ] pi per azi ne; 1
B brompaannbliecfsaiiyRnony! ) - 4-[4- (4- Pyt dlitfiidnl b R RIS b N
PCT/ GB97/ 03033 propylsulphonyl; - 10- 1
- (6-chl oronapht h- 2-yl sul phonyl ) - 4-[ 4- (4-pyri dj nyl ) benzoyl ] pié)er azine; I
- ( 6- chl ofasrtzpmlikenoyleming: phony| ) - 3- met hox peERIBisiey propiqnaniide and butyramido;

pyrim.di nyl)bengzqyl. pi iene: . s .. _
6. brBronapht e TR ARG Fmaopm o thepiessas Jivention it BN VIRE oy 1 pi per az
Ine;, 5 Aispyridyl, gyrimidinyl or pyridazinyl; _ ' S _
1- (6- bronmonapht h- 2-yl sul phonyl ) - 4-T4- (2, 6-di met hyl pyri m di n-4-yl ) benzoyl ] pi
per azi neB is para-phenylene; _

-1( 6- chl OS(QE]sa‘BBE §b§a¥b§1‘j,';§2 elr_l 119 -Cé-;[ 4-(4- pyri m di nyl ) benzoyl ] pi per azi ne;

- (6- br ompngpiihsd vyt phonyl ) -4-[4- (3-f uor o- 4- pyri dyl ) benzoyl ] pi per azi ne;
1 ' ’ _

- ( 6- br2dnbhizpEtiyie of fropylmny| ) - 3- hydr oxynet hyl - 4-[ 4- (4-pyri dyl ) benzoyl ] pi pe
razi ne;

1 . - |
- (6- br onBhahRhaw.iginsd q; fsmyan ethylens o arenylsuson mathylenecarbanl g599Psenzoy | 1 pi p
erazl ne, : s e P2 11 P2 3. . . . .

o G- br onhitein the hetergoyclic ring formed by T', T, 1 . R and RS is pngubstituted or s sybotituted; |
i perazi n¥?is'SO,; - : )

Qs styryl optionally subsitituted (preferably 4¥substituted), naphthyl optionally substituted

(=]

25 (preferably 6-substituted) or is phenyl optionally substituted (preferably 4-substit1ited) by
fluoro, chloro or bromo; '
and pharmaceutically-acceptable salts thereof. |
Particular compounds of the invention include:
1-(6-bromohaphth—2-ylsulphonyl)-4—[4-(4-pyridyl)benzoyl]piperazine;
30 1-(6-bromonaphth—2—ylsulphonyl)-4-[4-(2-pyfidyl)benzoyl]piperazine;
1-(6-bromonaphth-2-ylsﬁlphonyl)—4-[4-(4-pyrimidinyl)benzoyl]piperazine;



- (6- bromonapht h- 2-yl sul phonyl ) - 4-[ 4- (4- pyri dazi nyl ) benzoyl ] pi per azi ne;
1 .
- (6- bronmonapht h- 2-yl sul phonyl’) - 4-[ 4- (2- et hyl - 4- pyri dyl ) benzoyl ] pi per azi ne;
-(4-ch|gmdbéﬁlﬁhyrylsulphonyl)-4-[4-(4-pyridyI)benzoyI]pipmnmakynmuns 1 -
- (6- brononapht h- 2-yl sul phonyl ') - 4-[ 4- (3~pygr.i dazi nyl ) benzoyl ] pi per azi ne; 15
1 (6- bronnnaphth 2-yl sul phonyl ) - 3- oxo-4-[4-(4- pyr|n1d|nyI)benzoyI]plperaZ|n

(6 br onﬂr{gﬂqm?maﬂwybf {44(4(m%?%5be31?§9131%?ﬁ8%n20yI ] pi per azi ne;

1-(6 tcgoaaphth-}ylsu onyl)—B—methox¥carbonyl-4- [4-(4-

- (6- bronmonap yl sul"phon [ 2- met hoxy-4- (4- pyrlda2|nyI)benzoyI]plpera
Zi ne; pyrimidinyl)benzoyl]piperazine;
1- (6- bromonapht h- 2-yl sul phaonyl )-4-] 4- 3-1 hi.adi a I benzoyl ] pi peraz
i n(e i (6-b€omonaph¥11-2-yls%lpho¥1y?)-4-[4{-(2- efhylpynn?idﬁl-m {)genzoy p%peraz%ney Ipip

1 (- bronoraeneataptr LoD 4 A CoREL R RIRRE R hOAPBMBREARRES 00,

yl]pi per flZ(E%loronaphth-}ylsulphongfl)-4-%4 (4 yrimidinyl)benzoyl]piperazine;

- (6- br omonapht h- 2-yl sul phonyl i omor phol i nocarbonyl ) - 4-[ 4- (4-
pyrim di r]y(ﬁ)hymgmgph}kpﬁp&\éphqwl)—& 4- (3 ﬂuoro-4-pyr1dyl)benzoyl]plperazme

TR Gt R A A R e

Part i cul ar 1
L e e e

1- (660? (3F@“ﬂ??i?ﬂélﬂgfwl?ﬂ@lmmhﬂ-g}mzﬂw?@fwGW)Wb)}DbﬁzlﬂYﬂ?mm and
ronmona on -[ 4- (4 pyr adazin enzo i per azi ne.

A h((at eroé;ﬂéfhrgmﬂ’éﬁfﬂhﬂégfﬁ%ﬁk ylr?e4 E"G&“I‘rﬂ;f a%%ygger&qg H’)é’t?@?!zf}%a} praccept abl e
It 30 4 | ble t
the. prepdraitiomoniF: P SRR Bk P AR AGRER DB BB R0 | 500 %00

further flgqatdilozo-@-styhdsulphonnt)-b-aRpyridyd)benzoyl]piperazineO 98/ 21188 :

PCT/ GB97103033 A R - 110-
i |l ustratidé- %W@W%?TYMWDVB&E"s@nl’)&id%)@b@??@%'gé@erwnﬁh| ch. unless

et i 1B an R ylaupony Dlosd 414 k4—pyf*m@§§@?@‘r%ﬁgﬁmg%%ﬁ?f o exanpl o

am no, ah L‘(ﬂb’l‘@ihﬂﬁ’aphﬂﬂQWplﬂihme[@(chahé—@ﬁ}ﬂ@mﬁhﬁﬁby% by ‘a
protecting ghgoup whi ch be renoved when necessary Necessary
st ar t i ng 1rfatbepmanaphtha- ymlmal)ﬁeEﬂ-mtthmﬁd@myrplaawbhuwyﬂmpcmgmc C

e e wz@%dh“@gfaf@%ﬂ@aﬁ“ i B herbifehasg Lo o
phar maceylisaabh¥nh gﬂ’éﬂlﬁ:oﬁ? f4-f 43 yljﬂehnﬁgé]ﬁ?ﬁgb%ﬂ%f‘&me, 10 (a) For

the productlon 0 t 0s orrpou e tor ereln T[err] is N

and X[ 2 1}(6itsomonpBth- rzmsmlﬂmyl)ehm eommmmﬂ |y4-trivzbhé-yb)bearoydlpipetazine;

sui t abl e_base, of an am ne of formu
PR o ¢ 1\ RFeP RS IRIERY Dy Bharporgholinocqabony D-4-{4-(4
pyrimidinyl)benzoyl]piperazine;

1-(6—bromonaphth-Z-ylsulphonyl)-4—[4-(3 -furanyl)benzoyl]piperazine; and
1-(6-methoxynaphth-Z-ylsulphonyl)-4—[4-(4-pyﬁdyl)benzoyl]piperazine.

25 Particularly preferred compounds of the invention are;
1-(6-bromonaphth—Z-ylsulphonyl)—4—[4-(4~_§yrimidinyl)benzoyl]pipe,razine;
1-(6-chloronaphthyl-2-ylsulphonyl)-4-[4-(4-pyridyl)benzoyl]piperazine; and
1-(6-bromonaphth-2-ylsulphonyl)-4-[4-(4-pyradazinyl)benzoyl]piperazine.

A heterocyclic derivative of the formula I, or pharmaceutically-acceptable salt
30 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



15 with an acid of the forrmula (111)

A- B- COOH (rer) 20 or a'reactive derivative
t her eof . A suitable reactive derivative of an acid of the b
fornul a WOPS~21188 for exanple, an acyl hal i de, for exanBF&GHR17/9303p

chloride formed by the reaction of theldeid and an inorganic acid
chloride, for exanple thionyl chloride; a m xed anhydride, for exanple an

anhydr i gRiskRedBY the folbwiklErepRAEAthVE Srocds88s iGHiHcNYivnless oftfiatwise katdpAepsuch
as isobutyl chloroformate or with an 25 activated am de such as 1,1

' - car boXyI Tj ThiLdak Ré; X eandaQ haveanysefithe nfeanings defiried hereipbefore wherbimranyd by
the reactiqQn of the_acid apnd a ph | such as penjafl uor.ophenol, an ester
such as uncngaigaq%&r&ﬁﬁ@ﬁ ampippy Lk cabexk pr éﬁrarﬁdﬁeptw@w pagtected

U hydro i Ba\Vhele Lol de; an acyl azide, for
exanpl eﬁ%gﬁg%%{é{gfa%&régﬂg}l}?webi eactvgeec{)_)r?;ﬁc%?q'lltc ﬁgesggggi d and an azide such as
_di phesyl phos pNecyésafzstai€ing ainteriald may d8iod@inddby stariapd prodediteddfiggaticf or med
by the reaction of an acid and a cyani de such as diethyl phosphoryl cyanide;
or the chemistry. WD 98121188 -
PCT1GB97/ 0303 . . . . -12-
.product of t b ealing 19 AngreF ARPegt L1F BIRSFTS INVEPHORPTOVides 2pgtss for preparing a

NN - di C&’cﬁh}ﬂ&ﬁmdf(f@ﬁﬁﬁé' f) &t 8 @h¥maceuticall table salt thereof, which comprises:

N- ( 3-di net’hyl am nopr opgl)) - Ng- et ha;/;lel-1 ccar Eggci:eiprﬁ deesa e_reo » WHIEh cony relserseacti on
is conveniently carried out in the presence of a suitable base 'such as.

hyclr G018 o ApaieGgoycon Of Siisk ABPRLIAs A e ORPBHAI Bherpiok BagLand X' s
dh R or K _ _ ._ Ipi X
pot asa: oy HSaPat et RERRRLy ROGE PR s pase o A WHCHET 0 ¢

or ganoniimlla f)base such as an alkyl-lithium for exanple n-butyl-Iithium

or a di al kyl am no-lithium for exanple |ithiumdi-isopropylamde, or,
for exanple, an organic am ne base such as, for exanple, pyridine,
2,6-lutidine, collidine, 4-dhmebhy] ai yry{ di ne. .10 triethyl am ne,

mor phol i ne or diazabicyclo[gbgiﬁF%ﬁzg?Eggé . ThéH}eaction is also
prefqrably carried out in a suitable inert solvent or diluent, for
exanpée nmet hyl ene chl oride, chloreform carbon tetrachl ori de.

t et r ahywitbnreid of the forinlafpxyet hane, NEN- di net hyl f or mani de, N

N- di net hyl acet am de, N-net hyl pyrrolidi n-2-one, dinethyl sul phoxi de or
acetone, and at a tenperature in the range, for exanple, -78 to 150'C,
conveniently at or near an @otobytenperature. 1) A suitable
protecting group for an am no or alkylamno group 1's, for exanple, an

acyl group, for exanple an al kanoyl group such as acetyl, an al koxycarbonyl

group, for . exanple met hoxycar bonyl , et hoxycarbonyl or
t er t 20URTAEFRES a@yq)figr,eogn

A suitable reactive derivative of an acid of the formula (III) is, for example, an acyl
halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid
chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed
by the reaction of the acid with a chloroformate such as isobutyl chloroformate or with an

25 activated amide such as 1,1’-carbonyldiimidazole; an active ester, for example an ester
formed by the reaction of the acid and a phenol such as pentafluorophenol, an ester such as
pentafluoropheny! trifluoroacetate or an alcohol such as N-hydroxybenzotriazole or N-
hydroxysuccinimide; an acyl azide, for example an azide formed by the reaction of the acid
and an azide such as diphenylphospho;yl azide; an acyl cyanide, for example a cyanide

30 formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the



aryl met hoxycar bonyl group, for exanple benzyl oxycarbonyl, or an aroyl
group, for exanple 20 benzoyl. The deprotection conditions for the above
protecting groups necessarily vary with t he choice of protecting group.
Thus, forggramkidsg an acyl group such as an al kanoyl or pRirfcRoyfeagasony! -
group or-an aroyl group may be renoved {pr exanple, by hydrolysis wth a
sui tabl e base such as an al kali netal hydroxide, for exanple lithium or

sodi um hydr oxi de. Al ternatively an acyl.L groyp such as a

tert-but Qé‘t“éng’ﬁVFacé’PB ﬂ?ﬁ%‘f‘%%“ ae?ﬁib‘é‘ﬁlm.‘ﬂglsu 8%xanpl e, by treatment with
a suita 1 € VFA_G: ' Qs [ ] id. or
trifl uo?%’% gﬁ}gl%g | cgﬁg&grg{dggg% ﬁxg}f}@é%@g{ﬁ?&p r’'gup sgl(r;éfl£%§éigglde'

benzyl oxycar boWjt regetiorpis conveneritly casieavad in fielpreseacdda sudableVsis® Sigddadsi on
over a catalyst such as pal | adi um on- carbon, or by treatnent with a

Lewi s adpresasmpleaanbkall grlkpline earth metal cprbonae callsenide, dy droxide orthgidride, for

al ternat] rot.ecti roup. for_a prinar nm n roup is,. 3Q for, exanple,"
a pht hglets){y P Efrs &bu%ﬁgﬂga&%yp% %SM%%g?ﬁg%q%ﬂggﬁpﬁngm&W%lgﬁ nrer!:) for
exanpl e sguiat ydraside QAR AR d¥8xide! sotund ki pdfassium hydride, or an'O

98/ 21188
PCV/ GB9 argsoastallic base such as an alkyl-lithium, for example n-butyl-lithium, or a- 13-

A sui t abj. r ot ect.i.n oup faqr.a.hydqx roup,is, for exanple, an acyl

o oup., il 36 shamels phighliocpudny Traidacn o example: 8y Pragaisip. T or
exanpl e ) . . I nzyl.. The,.

dep ?gt eca??gﬁe%% A 39% ?%‘ E%I 7 %t?l lb%/éﬁ g%@%)‘%feﬂ%?%{& ér(l:{’ %ﬁléﬁﬁ?e’]g-rdgrgg@ygﬁlpow .écgg%'ar ily

vary W tiiethplamihe intrphélinerop idézhbiogcl gfSo40jund€di $-ené. OTh€2caBHbLis aldd ﬁéﬂabl?
group such, as an al kanoyl or an aroyl group may be renoved, for "exanple, by
hydr ol y<$pgied ouhin syjtablg ingts selvenios diuent, for exampleigthylars chilotigel chiarofeormf or

exanpl e it hi L roxi de. .An I yl. 0 such, as a
benzyl geiso cHBcRlorR telthyarotli £ difieyBhtnd K Nosmahgipmugis o

cat al ysiN,Budithetifyl@tdnde, Nonfhylgraslidin-2-one, ditheiby15RPAKid St dcietonl Jarlf 44 4P For
a carboxy group is, for exanple, an esterlfylng 10 group, for exanple a

met hy| éempgratarehipl the rangp, fanhexample,y 78%tor 596G echnvenientix atnrinear dgbient

hydrop/%i S vvitth a base such as sodi um hydroxide, or for exanple a

tert- utwpeé?gff:p whi ch may be renoved, for exanple, by treatnment with an

“acid, for exanglsgitale Bfo@éé'ﬁhg gﬁﬁa{?%%ﬁ:g}nino gl l%inﬂi%p&&cﬁf o eg%hgle, g for

exanpl e a benzyl group whic be renove or ex e,

hydr ogereligronm Yer examplt ad alkanoyligioupsuginad agiylancilkadcibdonylidoup, f6P) For
t he producti.on of thos%1 co t%gnds of the formula (1) wherein T\fi s CH and
X i §xampls arpethoxycarhogyl, ethgrycarhanyl pytertrbuterycarbeskgreupfana suit abl e

K : ' la{1V): 20
7° O o By iy rouf R e obif GRIcEMaRy S or i sroyf Brgpacfon sramploup,
Wi th 20 ptesogl.i Thedeppotectibrdontiitiont @5ribk @dv¥)protecting groups necessarily vary with

the choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or

alkoxycarbony] group or an aroyl group may be removed for example, by hydrolysis with a
suitable base such as am alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an acyl group such as a tert-butoxycarbonyl group may be removed, for
25 example, by treatment with a suitable acid such as hydrochloric, sulphuric, phosphoric acid
or trifluoroacetic acid and an aryhnethbxycarbonyl group such as a benzyloxycarbonyl group
may be removed, for example, by hydrogenatjon over a catalyst such as
palladium-on-carbon, or by treatment with a Lewis acid for example boron
- tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group is, |
30 for example, a phthaloyl group which may be removed by treatment with an alkylamine, for

example dimethylaminopropylamine, or with hydrazine. -



A-B- OH (V) 25 A suitable value for the

di spl aceable group Z is, for exanple, a halo or sul phonyl oxy group, for
exanple a fluoro, chloro, bronmpo, mesyloxy or 4-tolyl sul phonyl ox group.-
A suitabl svoesipasg for the coupling reaction when Z is a hal’@'l'@%”"’?’”?’ B
sul phonyl oxy 30 group is, for exanple, -d3suitable base, for exanple, an

al kali or alkaline earth netal carbonate, hydroxide or hydride, for

| or al _ - P /23188
IE::>>C(Z'Ia';TpG387 /S 8 B'Og)g]ﬁfz AliRBNANBrectig ER%h 46 PhydtsRy kftRip if,36r example, an a_ci/gg?ogg, fot

exanpl e amﬁpjmaﬂcbmsdtgeougcmmhaé aeetylcan boyhgwupsfodiexamply denzoydeor amot assi um
hydr oxi de, sodi um hydri de or potassium hydride. The al kylation reaction

i's pref exbmsthyplegroup.feerample benzyl Thdeprpisehen conditians for thajabgus protecting

| - dj hyl f ok i Y | | '
G oty S RT hEeebsaRly DAY ik bl chbice of PIATECE o6, “THIE for example, an acyl
and at saglo8pREdPdsHntalkdhoyD6r 448§ gro@p nRydEreRoved, forlxampld B¢ hydedlysigi ent | y

at or near anbi ent tenperature. An anal ogous procedure may be enpl oyed

fCI(zlr tge pithjpsuitable basef suches en alka}imﬁgalilh](dso e,fw]ceemz;lphlmllithi\(mlpr oidivmsi n T' sf
an ' S .S A suita reagent for .the coupl.i reaction o
Che al conelroBRe: i SRR EPU SIoh RHIBER BOPR By R AFBRYSD ARG | he
hydroxyig&cﬁpgedaﬁoﬁe{){géataﬁygt@uai aﬁalggﬁn%ﬁ&hﬁ%ﬁabl e 10 group as defined

above, rexanp e reage tal ned when said al cohol is reacted
with a di-Cl 4@ kitabhzmdiecting gropb doea carbotyegrionp $s fiareexafnple, an iestesifyihgsphi ne
or tri-C |. 4al kyl phosphi ne, for exanple wth diethyl azodicarboxylate in
the pri@sgioup, for exampleagnethyl o5eBsHm geoum which mavhegrmoped. der expmple.dyction i s

preferab rformed. In a.sui Lher I r.di nt.  for. exanpl e
acet one, L’?@@S@ iwr%gf i 8?&?3%‘%@%%;0% (lal 4 (rhéoh‘%f‘ Ec)ﬁ 130? Sﬁ;ﬁﬂélﬁ % Lﬁg b&%ﬂéﬁ?‘g’n"};’é}cglt ure
in the raagee réMbved foHtikemple) By treatBRACwitbGN\RIY, Eitldximple AT orgadit agiiyuent

t enperat ure. (c) For the groductlon of those conpounds of the

fornul'a 4 triflnbenacetic a0id.ios for exampie a benzybgxompRdich may be setneved, éoraxample,on of
a keto conpound of. the fornmul a [): .. -
A- B- CO ngngy&{'o%?ﬂa}“m OVM?%%XSIIQ@’{? és PRIGABIRANSAMERY 4 alkyl, with an anine

-of thegsformula (I1) as defined above. .

(b) For the production of those compounds of the formula (I) wherein T'is CH and X'
~ is O by the reaction, conveniently in the presence of a suitable coupling agent, of a

compound of the formula (IV):
20 Z-CHR})-L'-TXR})-X*-Q avy
wherein Z is a displaceable group, with a phenolic compound of the formula (V):

A-B-OH L")
25
A suitable value for the displaceable group Z is, for example, a halo or
sulphonyloxy group, for example a fluoro, chloro, bromo, mesyloxy or 4-tolylsulphonyloxy
group. |
A suitable reagent for the coupling reaction when Z is a halo or sulphonyloxy
30 group is, for exarnple, a suitable base, for example, an alkali or alkaline earth metal

carbonate, hydroxide or hydride, for example sodium cérbonate, hydroxide or hydride, for



Any reduci ng agent known in the art for pronoting a reductive am nation
reaction 25 may be enployed. A suitable reducing agent is, for exanple, a
hydri de reduct.ing agent, for exanpl e an al kali netal al um ni um hydri de
such as hid bdsyggs! um ni um hydride or, preferably, an alkei/GBOBG38S3 -
borohydri de such as sodi um borohydri de,j4s0di um cyanobor ohydri de, sodi um
triethyl borohydride, sodiumtrinmethoxyborohydride and sodi um

| nert SRR SB bt POGRG SRR R PR BRCTE R ot hor

for the pmug ”k%fa\ﬂrae b bofa QA 18riaa Tk Salkylafitht FeaBfiod Istgferabg) perkstedifydr T de.
and, for exanple, nethylene Chloride or”a protic solvent WO
08/ 21188uitable inert solvent or diluent, for example N,N-dimethylformamide, N,N-

PCT/ GB97/ 03033 L L , - 15 - '
such as direethylaestamide, dimethdpulphoxide, acetens 1dimmethoxyethane phistrabedoiralch as

di (1 acet o . ) : _ h ¢
T thes A ote BRI A Ahke Sor gl ik BT b0 SRS Rlor Bebe O N
?\HZJ: )e_nt ahfiEe teipéature. AnTanaldpous probeiuk€aaY beRnployRd FoF e prspabition T theyemul a
Z- B- X[ ercoinpdnstsiof ¢t formply (L ykerein T ieCH e XHs)S - X[err]-Q (VI 1)

wh in Zi di spl bl h as. hal i t.h i vat

e 2o o AESSa TP B o e Y B0 o s
deri vat i : . : . i L

e v i PRI o e i, DRSSk VBl
(VI'1) 10 grehpfadefinedsisovepispfor egample; the Feagenttobitdihed when szd hlzbholgs ezaptedsuch as

i odo, braonmo . _or chlorg. Suitably the reactjon is catal ysed by use of a
transit gk %@la@mwlé‘?o‘gﬁﬁ‘@?’%?t? iy theypresence Oéaamaadp g\"Grm'ex anple tetrakis
(triphenylph | -pal jum : ' L t.L& possible
that ri % Cﬁ g@‘ﬁ@é’? %mﬁ%g&(i%s o%écg% Idgéh rloaa%dzgaxg\lr)]%ﬁ%@%%%r&e:nge gics:t I vat ed,

and t he wigiRayiphoseid & tibotylshosistiing. | Dieereadtivnds preferably performe@ind suitibte of
the formula (VII) not suitable for this nethod are those which contain a

hal o sulbsrt t opdilwnt,dovexaninle agetone, b3-dimpthoxygthaneprieimhydrofiurag, apd at

d f f I Vi | wh ' ' f ti. | . bl e of
cycl i Ehaeperalitayfe g for Pt 105 b 307t eonioni OB Bl i T © °
prepari @gnperatgfyjrpounds of formula (I11) by cyclisation. (1) For
t he producti on of conpounds wherein T9[err] is N, the reaction of a

conpound of the

(D

C

-

(c) For the production of those compounds of the formula (I) wherein T'is N and X' is
20 CH(RY), the reductive amination of a keto compound of the formula (VI):

A-B-CO-R* V) _
wherein R4 is hydrogen- or C;.4 alkyl, with an amine of the formula (II) as defined above.
Any reducing agent known in the art for promoting a reductive amination reaction

25 may be employed. A suitable reducing agent is, for'exampie, a hydride reducting agent, for

example an alkali metal aluminium hydride such as lithium aluminium hydride or,

preferably, an ailkali metal borohydride such as sbdium borohydride, sodium

cyanoborohydride, sodium triethylborohydride, sodium trimethoxyborohydride and sodium

triacetoxyborohydride. The reaction is conveniently performed in a suitable inert solvent or
30 diluent, for example tetrahydrofuran and diethy! ether for the more powerful reducing agents

such as lithium aluminium hydride, and, for example, methylene chloride or a protic solvent



25 formula (M 11):

A-B-X -T"(Rerr])-L'"-NH(R[err]) (Vi) with a conpound of the
formula (1 X): 30 Z- X2-Q -
(I1X) WD 98/ 21188 . PCT/GB97/03033 -
PCT/ GBO7/ 03035 8¢ _ 16-

wherein Z is a displaceable group for .elxsa-rrpl e chloro, under conditions

im | to th f b 5. Far the,. ducti of
CompounduuamemAnalaog ghanet R HlbsgRNoFTy sodedig Moo ped o8 6P oact | on
of a CO’I?%&MyBEmWS:iB@’FB@ Rabtldis BerfBizhdd e BRBAnE iR é@%y%@fpl& h(e %

formul a
10 wher gign tx 80°C, @Bavedieritiyat andeaf aitbient drapdramenbl e group; under appropriate

conventi onal coupling conditions, simlar to those of process variant

(a) above. (h) For production of conpounds of the fornmula (1) by
couplipg,J2 t and.t hu repaki.ng. t he, - rr]-Xerr]-Q noiety, nethods
anal ogdu’t o t E%‘Eb?f%‘é°d”$°ﬂf“ﬁP£?§§fé’n&%&ﬁﬁs (a), 15 (c) and (g) for
preparing the B-X -T - noiety nmay be enpl oyed. (1) For the

production of conpounds of the fornula (I) wherein X err] is a group of the
formula SO SOerr], wher B38-BRHL '’ RYISIQ[ er r |GIIRy! sul phi nyl ,
Cerr]-[err]al kyl sul phonyl 1 -oxot hi onorpholino or 1, 1 )
- di oxot hi onor phol i no group, wherein X err] is a group of the formula 20 SO

L erry - CAREAR, O RReRIFERAR) abfat habloubRBE A v of e
het er parspitablepbiivated Gérivatives malude metglised derigatives, sutias @ith Gixici s ind he
borane derivatives. The activated derivative of ring A is reacted with a compound of the
formula (VII) to effect cross coupling where Z is triflate or a halo group, such as iodo, bromo
or chloro. Suitably the reaction is catalysed by use of a transition state metal catalyst, such as
palladium, for example tetrakis (triphenylphosphine) palladium (0). _
15 Alternatively it is possible that ring A contains the displaceable group Z and ring B
is activated, and the reaction performed as described above.

Compounds of the formula (VII) not suitable for this method are those which

contain a halo substituent on B, Q or L1.

20 (e) By forming A ring on compounds of formula (VII), wherein Z is a functional group
capable of cyclisation. Suitable reagents and conditions are described below in preparing

compounds of formula (IIT) by cyclisation.

@ For the production of compounds wherein T? is N, the reaction of a compound of the
25 formula (VIII):

ABX-T'(RHL-NHER®) - (VI
with a compound of the formula (IX):

30 |
ZX2-Q @™



correspondi ng conpound of the formula (1) which contains X[err] as a thio

group. A suitable oxidising agent is, for exanple, any agent
known in the art for the oxi dation of thio to sul phinyl and/or

sul phonyl , for exanpl e, hydrogen peroxide, a peracid 25 ( -
3-ch|or%ﬁ@?ﬁ%¥ﬁ%nzoic or peroxyacetic,acid), an alkali neta pg?%§§§ulphate
(such as potassiun1peroxynnnosu|pﬁégé), chromumtrioxi de or gaseous
oxygen in the presence of pl ati num The oxidation is generally carried
out under as mld conditions as possible and with the required

stoi chi gnetr ¢ anmpunt oxi di.Si hg _age in order to reduce the ri of

over " hgeiAds SACHRGeAble @ouS 13 el Horor piea pondifolS i tolfate gt bo

reacti gfbcgs% (F)a{gggg_d out in a 30 suitable solvent or diluent such as

met hyl ene chioride, chloroform acetone, tetrahydrofuran - or tert-butyl

met hyl ether and at a tenperature, for exanple, at or near anbient

t enper at ur e, . WD 98/21188 A . .
PcCT/ B/ 030Fr the production of compounds wherein T is N and X' is 8O or 80,, thgmeaction { hat

isin e range ,l r i I e j L re

doscri BLaCORPORG T hE LARE b o gethdibale WERE Ml o B IATH
765-769. When a conpound carrying a sul phinyl group is required a m | der
oxi di sing agent nmay al so be used, for exanple sodium or potassium

met aperi odate, conveniently in A-B&X®RZ sol vedt such as acetic acid or
ethanol. It 5 will be appreciated that when a conpound of the fornula I
contai ning a sul phonyl group is required. it may be obtai ned by

OXi ' I Walen i 0 ey e f the
o 1 e s o (L SPp @bt comvemsBhalll . 1
cont ai touplingxynditiohsyBinhidarge thoss of procéssaaridntr(aapoive. pyri dyl) are probably

not suitable internediates for this process step, unless oxidation of
such groups is desired. 10 Compounds of fornmula (11) wherein T[err]

pon (R 1) ToF SRR of it oifig) b e forme 1) BORBIHIAG PLo 0 Bud B 7 1010,
Wi th aprpsmihd :qﬁx?xg{)maie%y,@é&odﬁ:aﬁ@ﬁhﬂﬁdﬁhﬁ&@e@cﬂﬁeﬂ i Pprocesovinl BEBES

manner as descri bed above in!ngthoﬂ (f) above, and subsequently renoving

t he 15 (9red (dpripregriing the BXid i mpisty maybeemployee. formula (11) may be
prepared in an anal ogous manner as described above in nethods (h) and
(i). : Compounds of fornmula (I1V) may be prepared in an anal ogous

manner (s de gk ieastodittiollof tddenpRu R8s A iHeTorihla YD RRARYIAX ' a bRAUFH T | | ) -

Compounds of formula (111) nay be prepared by the coupling of a compound of

f or mul forgxla SO, S vdiereii Bi bears il slkpd s phinyly Couglkylsniphenydbl y hal o,

ZB Cq]-gxothiomoriaﬁ)fin)lo or 1,1-dioxothiomorpholino group, wherein X is a group of the formula
20 SO or SO, Wherein Q bears a C;_4alkylsulphinyl, C).4alkylsulphonyl, phenylsulphinyl,
. phenylsulphonyl, heteroarylsulphinyl or heteroarylsulphonyl group, the oxidation of the

| corresponding compound of the formula (I) which contains X1 as a thio group.
A ‘suitable oxidising agent is, for example, any agent known in the art for the

oxidation of thio to sulphiny! and/or sulphonyl, for example, hydrogen peroxide, a peracid
25 (such as 3-chloroperoxybenzoic or peroxyacetic acid), an alkali metal peroxysulphate (such

as potassium peroxymonosulphate), chromium trioxide or gaseous oxygen in thé presence of

platinum. The oxidation is generally carried 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
30 suitable solvent or diluent such as methylene chloride, chloroform, acetone, tetrahydrofuran

or tert-butyl methyl ether and at a temperature, for example, at or near ambient temperature,



25 with an activated derivative of ring A as described, for exanple, in
nmet hod (d) above. Ideally the reaction is catalysed with a pall adi um
catal yst as described in Exanmple 1 (c¢) and Exanple 3 (a) bel ow. Suitable
reagents waloszinsk ti ons are described in Martin AR ; ACRGI/EREHIIE3 Ny |
47, 221-230, (1993); Mtchell T.N.; Synihesis, 803, (19'92) and Stille, 30
J.K, Angew. Chem Int. Ed. Engl. 25 508-524, (1986). WO

98/ 21188t is in the range 15 to 35°C. Suitable reagents and conditions are described i in, for

PCT/ GB97/ 03033 18 -

Sui t abl eemmple;diagé Gs €; S;omlplﬁmgmnaaﬁ,l(tﬁ%) 6n26:@69.tWherea d@npommbchrrmngsm ao,
MJ. et , Synlett esis o annane
it e e SARNRY o QRS SRR don R FIOE 2BSH RN 13 b Sy BE Pamaple oLt E e

_ g\gmdgts ?é/&?g#uﬁ’ E%%Bhg&ge c%‘%&?{ﬂy il P OIa}%Ngﬂ!Aﬁuger nat vgﬂ%Fd @Hoérrdﬁ%horl\dg of

formul 3 will be appracifted fHaephesd chpbﬁlﬁ%ﬂ@efoMtﬂ@Sc@ﬂmmng@ﬁmﬂm gfdupfier nul a
(X 1), wherein Z is a functional groug capabl e of cyclisation,-

cycl i sat neqwrfrdsabna}ohe olgained by oxidafiga pt th ng iphinylcomponp émwelln

Br ed Kk 96. 15 3 1

Soc. Oprés oL cEiEen %a%%fom%uﬁf?%% %zb “d% f%&n?&mtﬂ‘i‘e(MB Whish SRR,

(1963); Balges %le%ro §1¥ch fihg isﬁ%‘nd 1)%e pRobaBl: not sulfa%?@gﬁerﬁ{%a‘t\‘ésrﬁl“mt h
C. J., Hetérocycl 3, p470, Such réactions are

parti cthrsIgtoeassste;i mde$hmdanonafsmh grbuﬁsmﬂahmded A rings. Processes
suitable for synthesi starting, erials in such cyclisatjon
reactilBns are éé’ éﬂ"fﬁo lé)(ﬁ "'“Fnﬁg g.k{ﬁréayl\}qe@reparecgf)y e reaction of a

J. Het er 9%5}! & %g 7 (1991) and Kosugi, M et al., Bull. Chem
Soc. Jpn g(? ?9111}%%(%(?)987) Compounds of fornula (V),

(VI) and (X) nmay be prepared in an anal agous manner as described for
preparing conpounds of forrrul a (Ll Ié Conmpounds of fornul a
(MI1) wherein T[err] is N na NE{Rﬁ)' AR Dy t hd*kaction of a conpound.
of the formula (XII11) 20

B-X[err]-T[err](Rerr])-L[err]-NH(R[err]) (XIll) with a conpound of
formulig (WBQrem%squrb@e@ng@%s, vdtmaeamgaaﬁdnapféﬁnmarmy, ad SeflRfCAYONE bin an

above in method Conmpounds of fornula (X I1) may be prepared
by the raakigous mahnta' asmmefd abéve in méthod (f) pbdwe, &0d sbsequently removing the

Z-Tlerr ]}gro ectmé ?‘_Z,rolﬁgb i Ladh& congunds of fSrauld (1) may be prepa.red in an analogous

manner as described above in methods (h) and (i).

Compounds of formula IV) may be prepared in an analogous manner as described
20 for the preparatlon of compounds of formula (II).
Compounds of formula (III) may be prepared by the coupling of a compound of

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

Z-B-COOH (X1)
25 _
| with an activated derivative of ring A as described, for example, in method (d) above. Ideally
the reaction is catalysed with a palladium catalyst as described in Example 1 (c) and
Example 3 (a) below. Suitable reagents and conditions are described in Martin A.R.;
Acta.Chem.Scand., 47, 221-230, (1993); Mitchell T.N.; Synthesis, 803, (1992) and Stille,
30 JX., Angew. Chem. Int. Ed. Engl. 25, 508-524, (1986). |
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wherein Z is a displaceable group or hydrogen and P is a protecting group
i n an anal ogous manner is described in nethod (a), (b)papitgeszad9ove -
and subse‘é{ﬂgﬁfﬂvseffecti ng renoval of the protecting group.

Conpounds of forrmula (VIIIl) may be prédﬁr‘ed by the reaction of a conpound
of 5 formula (XV) o L

Z- T[ er r | ( R er rujitabjearon}catdfiRed coppling reactionyjnclude thogecdesenibed inShiao, M-J. et.

di spl aceabl e grou r hydrogen and P is a protecting group, in an anal ogous
10 met hébs %)@lg'ésﬁﬁ’g@?ﬁ-n nmet hod (a), (b) and (c) above and subsequently
effecting re il GUR ired f FRAHOAS
formula (IX) %gegjs)?{ S@%@%&@%{%@?]"M rnalya)f)le)e g:rqgggr e%f %aggom dat | g%cd
conpoungeRfiofiradbstribbdln Hyfaeides, X2.D. et. 8l., Jonrmih of Oegapaiesallie Chenlisay, 367,
descri bed in nmethod (h) above. Suitable reagents and conditions are
describ@8%265NEIA88”, M S., et. al., Oganic 15 Synthesis. Vol. 51, p139.

o, PR c g b IORFASS 1SR BRI K s oh”
a phar ggﬁﬁp%ﬁrm'dﬂfoﬁﬁﬁ@?j(ﬁﬁ lvhesdth Z i9h finORRIOHBED Sdpabltcoficgtmistion(dy 1S

requir may be obtained, for exanple, by reaction of said conpound
with a swtlisatidrereactich. Suitable beegents shd gonditonseze tessribed jpy Bredeigck H. 20

When an optically activ r f a.c oynd, of the_formul i.s..required.
it may Cth’eB@Bti’}ér ﬁéng,’ (fﬁ%&ﬁ‘g‘tﬂa&" ’gyngb‘t(r'gb?rﬂ Qﬁ’ut‘prbr@:l B&ﬁ\@%?%r egai d
pr ocedin j a i I i t | ic8; n0 ' tion
Dt o [8, TR RORDT, OFf, Chtln o5, p1 €04 (1835 PAkIO TReEE CHinClilbiod Besbort |
exanpl e (by60) bd AdisWRIrhaD.] 9 Hetbrasick IGhee3, @43@ (1866)u Sach feactionsarenat ogr aphi ¢

techni ques, conversion using chirally specific enzmatic processes, or by 25
addi t on pettictilany spited, tocthe formetipn of Sundbrrcd 4 rings. agressesisuitable for synthesis ~ Ag

stated previ.Qusly, .t;he co ] f ) 1_Qhi.pi t he
cnayme O S 3pisnil o SRR LR oBpesblifs £ BHicRbb MoPbBigle {HALRHEMED
usi ng OREaloN. HeRkseyefic.tdifem.; 28 6Md@0d1 PirddeskieE M S tal. OBhILElieeh [BYct Hin., 30
a) Measur enent of. Factor Xa. I nhibition

15 60, 767-768 (1987).

Compounds of formula (V), (VI) and (X) may be prepared in an analagous manner

of

as described for preparing compounds of formula (IIT). _
Compounds of formula (VII) wherein T2 is N may be prepared by the reaction of a
compound of the formula (XIII)
20
. B-XI-TY(R2)-LI-NH(R3) (XUI)

with a compound of formula (IX), as defined above, in an analogous manner as described
above in method (f).

25 Compounds of formula (XIII) may be prepared by the reaction of a compound of
the formula (XIV)

Z-TI(R?-LINRHP - (XIV)
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in vitro assay ‘system based on the nmethod of Kettner et al., J. Biol, :
Chem , 109M9%ABe8  18289- 18297, whereby various concent r EFHFBIUP3033 ¢ est
conmpound are dissolved in a pH7.5 but9er containing 0.5%of a

pol yet hyl ene gl ycol (PEG 6000) and incubated at 37[err]C with human

Fact or X%l(e%i%%i;%ﬁi%pﬁé&ble%r&: r)hyfdedcgefainaiﬁ\"/x}éfaﬁﬁoteiftﬂ?g £60up H G Bhdlogous

substrate Kabi Vi trum AB,” 2 err] i's added and the m xture is
i ncubat adamter Bdescrihed ihametBRad (2), (b) and &3 abdvd atd subsequbstly efentingatmde0a ofm i s
measured., The nmaxi num reaction velocity (Vmax) is determ ned and

conpar edhQPIFCGURGETHP-a control sanpl e contai ning no test. conmpound.

. I'nhibitor pote [ : gg@].?&l ment
of Thronbin I nﬁ:ﬁé}pto ?%%x(%r&g ﬁ@gé?g@:@ﬁ#% gﬁerphreelﬁﬁda)aﬁ gfealctslo}r?}e)fp;%g?rg excseigt
t hat hengnba(wi n (0. 005 Units/m) and the chronogeni ¢ substrate

§-2238 (KabiVitrumAB, 7 ,M are enpl oyed. c) Measur enent of
Anti coagul ant Activity An in vitro assay whereby human, rat or rabbit

venous bl ood is collected an " |y a sodiumcitrate :
solution (3.2 g/100 m, 9 pagt’@?gﬁg’oghﬂgﬁk part (%‘ie’t)rate solution). Blood 15
pl asma i s prepared by centrifugation (1000 g, 15 m nutes) and stored at
2-4[ err] C. Conventi onal prothronbin tinme (PT) tests are carried out in

t he preselereind isvedispibceablergreut oxltydrogencind® isegirotecting groap)it anrehaldgeus

concentration of test_ conpound required to doyble the clotting tine,
her ei ABfmethod as descebed W ragtheeréq),(ggaruﬁ&%é AR Ve svhsean@tﬁ*rei%@gflg remeval @f

conmpoun I plasma are incubated at 37[err]C for 10 minutes.
Ti ssue ﬂﬁ?%&%ﬁ?‘%’?‘ﬂ’w th calcium (Sigm 20 Limted, Poole. England) is

added and fi br Conipeuh®y sformild (IXg whefeEXT BBO b?SO%,Qhajﬂb@ bﬁ?)aie_@ by oxXigdtiBnar e
det er m ned. d Rat Di ssem nated I ntravascul arr Coagulation in vivo

activit yoftcesfltp.ounc)i of fegmmbad(Ii¥h| whese ¥21is Syinparanalagews method a5desgribed in methodosed
b I 5 [ K ith 25. d i.Cl 0f SQ,P 0Q t
o), r oL BRSPS i SRR ek e BN Rl FEDISRTERRGN o)
The | ‘?Btsﬁdﬂ%gis?‘i/ol’.@lnpﬁﬁ.j Bfhokis g&}tprep%wdfncbﬁﬁé ﬁﬁdmmg%ui% RPELsle ABSLribed

cannul at €d. 1 nL bf0od sanple is taken fromthe car canular into 3.2%
tri sodi umKharasch, Mt et. alQ J5An. Chemt BecyfidIp83280,0%51i s then treated with EDTA

and used for platel et count , deternipnatjon whilst the remainder.is
centrifuged (5WHRA P}%@B@%‘?C%Wdaﬁgt%gss&htog ﬂtcowa%%“g@e :f?%‘i‘gﬂ % &
subsequ : - 1 BE 1 PSS i i 3 QO TAT): . £X
determ ﬁl‘g ?lgéndéjgtrb@égén%?éhfgg{l’ fﬁﬁman I?lé’sﬁjt}gg aé{b cl)vr% Q%ilit)%gdﬁ ?ﬁ%%@nﬂhmﬁ%ﬁ
Cat . B421ot-tab usinig & eosNentivhal procedtn. t he manufacturers specification, is

infused (2 ni/kg/hr) into the venous canular for 60 . . .

20 en 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 stallting material or by resolution of a racemic form of said compound using a |
conventional procedure, for example by the formation of diéstereomeric salts, use of
chromatographic techniques, conversion using chirally specific enzmatic processes, or by

25 additon of temporary extra chiral groupd to aid seperation.

As stated previously, the compounds of the formula (I) are inhibitors of the enzyme

Factor Xa. The effects of this inhibition may be demonstrated using one or more of the

standard procedures set out hereinafter:-

30 a) - Measurement of Factor Xa Inhibition
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m nut es. | nmredi ately after the infusion is stopped a 2 nL bl ood sanple is_
t aken anqX ? count, drug level, plasma fibrinogenpegiaRfbicndsi on -
and TAT §*3 ex are determ ned as l_)gpc_)_re. Pl atel et counting is perforned
using at Coul ter T540 bl ood anal yser asna fibrinogen and TAT | evel s

d | 0- d 5 TAT ELI SA
e et ypa ettt o i 4
b A
5 0359, DAIR SR oo, 61 AP 3 A R) SR 1531 K901

Ant i - Fasaffiér cbatditiihg 9.5% bEa ﬁalyathy&na@B}chﬁ?EG 600 ahﬁllﬂlawa‘.fedtalt 33U with
factor-induced reductions 1 n platelet count are nornmalised with respect to

pr e- dos buphmFadter Xa (:A01 Hnns/mlu% &) fori i5yminwase Jbe ¢hepsnagepicrsibsirate nhi bi ti on

Cr cat SabEoKeP Ve W 1 e el SRRt A SORRE el 7 ' ©

si gni T caRted Whitk thodbsoftahbd 41408 1 ishhedsrtac %e&ﬁ'&&ﬁhﬂﬁéﬁ&ﬂﬁﬂz&m €)

An ex vivo Assay of Anticoagul ant Activity he test conpound |

adni ni s(éinexl) is dereanized and yompared atithythatofa cgmtmbsaniplébmiﬁaﬂrmg matekt. 15 W st ar
rats. At various t| mes t hereafter animals_are anaesthetised, blood is

col | ect EemBgHRdpnh 11"8’{)%@%1‘!0&1?5’@‘5%5%?%% Q)‘&R%Er% to those descri bed

her ei nbef ore 3\/16 cnductﬁj . .. An in vivo Measurenent Of

Ant it hr Bhbot i asurepaent of Thrombin 18R nation is induced using an anal ogous
‘met h 4
399- Z@Ot{ﬁ%\}’g@gﬂg@o? Hﬁiﬂgﬂ ﬁ% %gg&td Gite atrhair}z’iﬁ’“‘s1 [6Hbin (0965 gﬁ%’é@%ﬁé&
surgerychﬁnmgeﬁlcrsﬁhsﬂratas-ezwaeamﬁﬁmmm@ Taud) afeamplopgdal veins are |igated
and two Ioose sutures are Iocat ed, 0.7 cmapart, round the inferior vena
cava. Tek APHEOI Y ARdehagan o 1travenously or orally. At an

' Ik
adni 25’2%\%&@&%@ ass%sr%‘lgr%é%ﬁ %Zr?ﬁoerarnabﬁ Q6e BRRgE LI st ity ©
are ti gR £aRKurh Qitha1€l el @2 §/100 bil] 9 parieblobdéd B dar eftkatedPsbl@ion)e BlosdV 2.
After 10 m nutes the | |glat ed tissue is excised and the thronbus therein

i s i slél plasma ispropared by entrifugativny (0 g, 15 minutes) and|storedaisl-4FC.c Eopwentidpabf

the formul.a | .posse ctivity at,the f.ollown concentratij.ons r doses
nat | BROEOBHET BROTRES it pir et oo 5 Rrpseneslef varlons copesoRatgns tayiett
(Factor chﬂ%odda dndGh¢ EdHieEntrdtidh FXATBoRD oﬁﬂ@éu{r’@ tbqoﬁtwthe clotting time, [ €St

b): 1derr] (thronbin), for exanple, greater than 40 [err|M WO

98/ 2118Bereinafter referred to as CT2, is determined. In the PT test, the test compound and blood

PCT/ GB97/ 03033
plasma are incubated at 37°C for 10 minutes. Tissue thromboplastin with calcium (Sigma

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

form are determined.

d) Rat Disseminated Intravascular Coagulation in vivo activity test:

Fasted male Alderley P;xrk rats (300-450 g) are pre-dosed by oral gavage (5 nﬂs/kg) with

25 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 expésed and
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

30 frozéri for subsequent drug level, fibrinogen or thrombin antithrombin (TAT) complex
determinations. Recombinant human tissue factor (Dade Innovin Cat.B4212-50), reconstituted

to the mam_lfacturers specification, is infused (2 mL/kg/hr) into the venous canular for 60



-22 - test c¢c): CT2 (PT) in the range, for exanple, 0.1-50

[err]M A feature of the invention is a conpound of forml a
(I'), or a pharmaceutically acceptabl e salt thereof, for use in nedical -
t her apy. WO 98/21188 According to a further feature of the PEVERITBI3E here”
I's provided a pharnmaceuti cal 5 conpeddltd on which conprises a heterocyclic
derivative of the forrmula (1), or a phar maceuti cal | y-acceptabl e salt

t her eof mihﬁeﬁsﬁﬁ%cﬁﬁie%naﬂ!rttﬂib AARIGH ¥BEsPped 62 hi YRR B takerfhddiSiBtel "

carrier he conposition may be in a formsuitable for oral
use, focowtadmp devel,tpdisnet fibrinogen pendeairatiopuanliEAdrconiplex areldetermimedsass p ensi on

Saufig‘d'siéf%% Plgelstmios x%ﬁe?&;é%é 4B Copferiedd ﬁa&%ar%&x@%e?eﬁimae 2
cup ?i% ﬁﬁbg%pa[n%yrkf n| of |onm%lg %& ingr fag?s@%&lrr%%e as 2&5 :

supposi tory;
di vi deyl TROWHETS & (Béhritfg) eesgéatwlagmdme, plasma coticefiationssfahe ccﬁﬁpmfdﬁlsor a liquid

aerosol; for sub-lingual or buccal use, for exanple a tablet or capsul e;

or for picassayed nsing buman FettanXagnd atcheareegsnis subsiate 53765 (abi), exiapaleted| ar |
15 intravascul a I nf usi on for _exa e r. oil

sol ut 1 ofRoBTS Saagsnevtyh (RS s prpesShin s Thebt kBt e ey Spathsed
Pr epar egs fdllofvsS AENE TAdtARHuSFRNBECHORS Rfplateld @BMRTHE AGAIRES wme%P%a o

The anount of active ingredient (that IS a heterocyclic derivati of the
f or mul apfe-Jose platelet coynbandrémguttivisy expressed pt apereermdhhibitivarefaispud fastort s
“conbi ned with one or nore excipients 20 to produce a si %I e dosage faorm

wi |1 Hiandused thrgmbegsonsaiewheheprapassd méehpfé% irem@awalsa mpoungde AieACkVe u| ar
t I
i i ot BB bERb Y e IRan AP0 ip bl B e A WA llen B 61 |

to 2 g of active agent conpounded with an appropriate and conveni ent
amount of excipients which may vary fromabout 5 to about 98 percent by
wei ght 6} the Am e Viveohysay pf Aaticoaptlang Actil forms will 25 generally

contain out. 50 of an act e. ingredi .

Aocor di 86 Bt comRmdds Seiisreied P Rhofily B bialF f ABRER & Kedrnperk,

het er DT Wista$ rats. AEVAryGHs Itmeesqﬁerf:mémhanﬁk hre fAhesthdi3ad, rm&&darslcsﬁleéwa argppt abl e
salt thereof, for use in a nmethod of treatnment of the human or ani nal
body bycommyn_assaysanalogoustoTlhnsmanwteddmreaﬂxﬁoreamIQMdactbﬂLe use of such an
active ingredient in the production of 30 a nedicament for use in:-

(i) producing a Factor Xa inhibitory effect; WO 98/ 21188
PCT/ GB9#) 03037An in vivo Measurement of Anfithrombotic Activi - 23 -

g'n![ |) ¢ E; gﬁgog?lﬁ% i§1 %nt | i ?ﬁcﬁ%&:@ﬂéing faﬁ S%IOgous method to that(cieisci:&bég 19yd98igé19 an
20 et al., Thromb. Research, 1989, 54, 399-410. A group of Alderlgy Park Wistar rats is

" anaesthetised and surgery is performed to expose the vena cava. Collateral veins are ligated
- and two loose sutures are located, 0.7 cm apart, round the inferior véna cava. Test
compound is administered intravenously or orally. At an appropriate time thereafter tissue
thromboplastin (30 pl/kg) is administered via the jugular vein and, after 10 seconds, the two
25 sutures are tightened to induce stasis within the ligated portion of vena cava. After 10
minuteé the ligated tissue is excised and the thrombus therein is isolated, blotted and
weighed. '
In general compounds of the formula I possess activity at the following

concentrations or doses in at least one of the above tests a) to c):-

30 test a): IC50 (Factor Xa) in the range, for example, 0.001-25 pM;
test b): IC5( (thrombin), for example, greater than 40 uM;



(iv) treating a Factor Xa nedi ated di sease or nedi cal condition;

(v) treating a thronbosis nedi ated di sease or nedical condition; 5

(vi) treating coagul ation di sorders;  and/or (vii) treating -
t hr onbosi syong/enk®! i sminvol ving Factor Xa nedi at ed coagul RCHEBI7/03033 -
The invention al so includes a nethod of2producing an effect as defined
herei nbefore or treating a disease or disorder as defined hereinbefore

whi ch conpri se . | RSt eping Lo b @c ani mal requiring. such
treatnent an e??Ste%)t ?\c}t?(gzﬁnn{hhg%lgtghfois%%é’?gevgqi ngredi ent as defined :
her ei nbef ore. A feature of the inhNegitioh & @mpdwad df faniudd (1), e ahethiceutiéally

prophyl actic purposes of a conpound of the formula (1) will naturally
vary accanceptabjesalt theecofafornnse inmoedieal grarany. of t he nedi cal conditi on, t he
age and sex of ,the animal.a tient, pbeing treated and. r,out e of.
i st rat | onAcosrdg G A fuRe e 0F A et BEvde A bimAesi el
ment | 05l fa HebRocyR1iE QY tAe O thefofmbiBqhbr 4N the
treat ngn%’ r }S}rnogv‘glﬁ??g?lmg?s%avari%% lof ned?gal di sordeSs)y%ere
ant i coagphanmbceutiealhpycceptabledialt tlierebf, inrassoriatipnavitloapbamdiceiticalip-atesptatlea (1)
for such_a purpose, it will generally be adm nistered so that a daily
oral dosdlyept onfartielnge, for exanple, 0.5 to 100 ny/ kg body weight/day is
received, giv i | ' I Vi g! I doses
wll be adm n?@kﬁeeéroé‘éf?o\%}#eorﬁﬁgé%g? g’n% %?%ICLH?‘%%? sefori ésrae'%gr%ée : ?lgraqé@étﬁpl e a
dose 20 éaggulé,r&qﬁxmrtﬁtbsly@dmﬁ@nswspénsm drientd)§iofi; 0 ®pidabise; ferBkhfiplda 01 to
10 ng/ kg body wei ght/day will generally be used. For preferred and
especil@l ¢rgamy eifiterantzet onganenassorafily sedutiomassuspension; formagalmse.dor example adoses
- will be enployed, for exanple g daily.dose in the ran f or exanple,

0.1 to° 1Oy PG! HH5E OvReaL PR or VPR AERRTE Body o SARBIF 2 SRoRTgErcF o

ei ther ofghinffrat frftiaBibA! fof SREniIS bE AR WRLdpORd&- Bdn b9a & &, pody
wei ght/day.m25 nonﬂf‘xﬁx%ai hough t he conpounds of fgrrml a (1) %r@%gri?na’ri |y
of val uemasodriraaltipe fisrircore liquid peropdly farstb-dinggad o budaal uses fori examplena tablevded
ani mal s i ncl udi ng _nman, thrgy are ?I o usef ul ;ﬁ,henever Jt is required to
produce rFapsile: s forpaspnateral psedinclyding mrakenous [IPFYigngoe intray ar, storage
of whqgle; | - | | ' NAURIS
i ng> naRRCRE on Relsi) 16 ELATE Buchie MhiRbARLRly oRRIch ordhefefRE- 16
I nvent i ogeneryy tHeeabadertampositions may be prepared hres agnveationdh myanferyusing be
adm nistered in conjunction with other pharmacol ogically active agents such
as a conventional exgpiengs.o 1188
PCT/ GB97/ 03033 e . . . N -24 -
t hronbol ytic aagﬁ?l,no%t_ro%fgﬂ%ﬁngretd?e& %latp gsl? r%terr\%caglrll? g% Ya\?g? Sﬁﬁgrf%gg}}lla \;Qti ves
t her eof @ia pharihhdeRBEAIK)-AREFabIEREl RIS HEFisCombid viviebhd S mbRYexRipiéhtde
adm ni stered with, for exanple, a known pl atel et aggregation inhibitor
(for ERateppreduss pisiighe desagh fambailbmsessatibygomy depepding uponithe bhost treated ay nt hase

) P POl o S B B L T
Exanpl esadnfinidthéh toilneas will geh&eliytsiaid! fkeRample, from 0.5 mg to 2 g of active -

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
25 generally contain about 1 mg to about 500 mg of an active ingredient.
| According to a further feature of the invention there is provided a heterocyclic
derivative of formula (), or a pharmaceutically-acceptable salt thereof, for use in a method
of treatment of the human or animal body by therapy. _
The invention also includes the use of suéh an active ingredient in the production of
30 a medicament for use in:-

(i) producing a Factor Xa inhibitory effect;



(i) evaporations were carried out by rotary evaporation in vacuo and

wor k- up procedures were carried out after renoval of residual solids by
filtration; 10 (ii) operations were carried out at room tenperature;
that is i woésemssge 18-25[err]C and under an at mospher PSFGEN33Y t gas
such as argon; (ii1) colum?28hromat ography (by the flash
procedure) and medi um pressure liquid chromat ography (MPLC) were
general ly perf ¢ Ner, ' | Bl ica (Art. 93 85) or Mer ck

Li chroprep RP- ?%Ef;’ (rap.cyg?%%{f‘?%\%giragﬁi{fﬁ’ase silica obtained fromE. Merck,
15 Dar nst adt, @éi) nproduciap aamntithrembetidefiger;pr essure i qui d chromat ogr aphy
(HPLO) was perforned on a namax C- 18 60A preparative reversed-phase
col um; (iv) wegting)a Facierdsa med $papePr medigal Gordition; onl y and are not

necessarily t h?v)ﬂ?é%%@af@oiéﬁ&@ﬁ%ﬁied diselase or mediaél}" xé&ilﬁg end- product s of

the fornmula (I ory m croanalyses an it 20 structures

vere cgnfirned gy fesimadoagRlaiet disordesomadee (NVR) and nass spectral
t echni ques; unl(egs ot hervvigg stated, CD3SOCD3 sol utions of the end- product s

of the fornul a(vii) treatingsthuegahbsisor entbolismtinvolvingtHastor 3fa mstated soagulhtiant a,
chem cal shift _yal ues .werg . nfasuréafg é)n the delta ?fgal e; }.he fol |l ow ng
abbrevi ati ons N4 &M {aHAN glsadncludes ameihed of producing ap sfiset asdefiped plet; q,
guartet; . | : VAR ' t 1y

fur y ool & Rating 1 discase or dikirder SURARTHGLARANA it oot

chr omat ogimipisteringito farvearfreblobddd amimalNeRuizingl syeh freatment an effective @wiouht ofdr | ng -

poi nts were determ ned using a Mettler SP62 automatic nelting point
" appar d0uastiye ingredient asgdefineghBereiabeidre.nel ti ng points for the end-products of

convent  onal - or Banie L ARG o RERERE S E ol Eiic BRAR of £ S TR,
or hexanfymalaqmewil ndtiraBdl W'gxgl_ . Sidir@ the nature and/sevéﬁ‘t'gid'f the medicall dopdition,

abbrevi ations have been us . . - WD 98/ 2118 .
PCT/ GB97ihe3@8and sex of the animal or patient being treated and the route of administration,

%O acco'{;!i\l_l}g{onn\gélg %‘l’l{)\ﬁ% gﬁgngdleek ongQQﬁﬁ éf\slmgrtlt%bfﬁed above, %%E%hﬁcfsegﬁhee ;

4- (4- pyr fadi - ) gy \

terrpe?gt Eo??gqll gﬂeatrﬁgno ggén%ﬂg%gt éérlﬁﬂaa—l[ g\rﬁﬁ V?Z%QL) %Cd%g%%%er s gll\llere

HA [ er r ] antizpagadalet dherapyistindicateghr brusig @ tempowmissf. thd foemubes(l) farsgclsaispensi on
was concentrated in vacyo ,anq . ., azeotroped wth tol uene. Thiopyl chloride
(100ni) BIHBOTSME Will gaparaﬁmeﬁ s16i8 0 At ey Opal 085 1104 3By 10T XA

foonh . c _ _ rea |
aseot ropld 10 10 uleRE I B, YARRATAGH frabgiiedln URAUEN 801, 1o sener
chl ori delowkh@osts vill be aditigibterbd Wik Spriaeme butdisdEntlbyudofortcRamnple(adshel ) and

1- (6- br ononapht h- 2- L .
20 for intravenous administration in the range, for example, 0.01 to 10 mg/kg body weight/day

will generally be used. For preferred and especially preferred compounds of the invention,
in general, lower doses will be employed, for example a daily dose in the range, for example,
0.1 to 10 mg/kg body weight/day. In general a preferred dose range for either oral or
parenteral administration would be 0.01 to 10 mg/kg body weight/day.

25 Although the compounds of formula (I) are primarily of value as therapeutic or
prophylactic agents for use in warm-blooded animals including man, they are alsb useful
whenevgr it is required to produce an anticoagulant effect, for example during the ex-vivo
storage of wﬁo}e blood or in the development of biological tests for compounds having
anticoagulant properties.

30 The compounds of the invention may be administered as a sole therapy of they may

be administered in conjunction with other pharmacologically active agents such as a



yl sul phonyl ) pi perazi-ne hydrochl oride (0.545g, 1.5mvl) added as a solid in
two portions followed by triethylamne (2.2, 15mmol). The reaction

m xture was stirred overnight at 15 roomtenperature then concentrated in
vacuo. T%%%i ting solid was separated between et hyl peaadBd7R363300NL)
and wat e ). The organic |ayerypas dried over magnesium

sul phate, filtered and concentrated in vacuo to yield a black oil which was
subjected to _ chromat ograPhy (Si qs,err]: 40% 50%,. 60% Et hyl acetate /
Hexane)thrombglytigagent, for example tissue plasminogen activator or derivatives thereot or

1- (6-brono ht h- - 4-J Az 4-0yrh oy . ' ine as a
e AERORALE e BT bl L BHMRBROVA D PELTLRS 1
= q i itol¥(for example! , b Fonist s

(m 2y ] e 10 L arr ] meg: 1L L6 5. 2o (mdrr ™ Forr)
8. 43pprihfaintickipne fymthgse intdbitgpprnpwniiypolipideemic-agentgydmopm, 1H) [err]
9. 26ppm (s, 1H); M5 4!\/&7 ' 536. 25 Met hyl 4-(4-pyri mdinyl)benzoate
was pgé’ﬁ&f@d’e&gn?m &5k : _ (a) 4(3H)-Pyrimdone (7.00g, 72.8mmol) was
refluxed in tiofentdt leﬂﬁngéﬂm&rat%ﬂqn the folGwind Bxandflés ih \bﬂ@ﬁ,-m&sgl ear
solution was not obtained so a further portion of thionyl chl ori de
(50M ) otbawastdedledtnd the reaction m xture refluxed for a further -hour. The

reaction 30 m xture was concentrated in vacuo. E{her (500m s added and

the solid "sc@hreyprayationsiyere carrigd gpt by Fptary cvanprain @ Xaguo and WarkeHP of f and
washed with et : i D : ¥ te. Thi
Tt or dibispis e ofbl 86 M BBl LRSI ol by ltmdghd = T2 Y65 1,

WD 98021188 (i) operations were carried out at room temperature, that is in the range 18-25°C
PCT/ GB97/ 0303 -26 - NIVR

( 250 MHzand DBey ai| asmop)herepkgn iners gaYPIMaASEIZOR)  [err] = 8. 07ppm (dd, 1H), [err]

= 9. 1l , 1H) ; MH) - 115, b S b b .Qni
2cid (0! 2o, Gk ol ShrgRiackiaphy S ths fash Aaredyd) S RESHEBF IR AT ©
concentghidBstostabBY AVIPE O Wefk féhePilly)perfbiified 8AMErBIOK Es¥ligtl S1idPEAr. 93853 owved to

&
cool to room %lgrhperature t hen conCentrated in vacuo. l%he resulting oil was
separ atMerckdtichreprep Ry 18 fart 2308) (ceGrd-phasecsilivat abtaiiDdorn)E. Mérskor gani ¢

| ayer, s drie over, magnesi um sul phat.e,. .filtered and ncentrated in
vaouss Ogsiact Germad, AeTRONT HHED PreHB il SR AETA LMY ( 5. 850):

o7t ] H ochapON iy nBNEOCIOY 668 ool e SoRaticshadtlonul; [ 7] = 7- 89ppm

' - Bi s(di pheny(iphgiads are piven facilinstratidndady antl demot x)ecaxsdril;ahb’mﬁximu(nl 1)
acetate, . é}é 0g, 4.5mmol) were stirred at 50C in toluene (25nL) under an
at nospHEEWABE; ni t r ogen for _

He 2

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

20 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; | ' |

25 (vi) intermediates were not gehera]ly fully characterised and pﬁrity was assessed
by thin layer chromato graphic, infra-red (IR) or NMR analysis;

(vii) melting points were determined using a Mettler SP62 automatic melting pbint
apparatus or an oil-bath apparatus; melting points for the end-products of the formula I were
generally determined after crystallisation from a conventional organic solvent such as

30 ethanol, methanol, acetone, ether or hexane, alone or in admixture; and

(viii) the following abbreviations have been used:-



30 mnutes, then allowed to cool to roomtenperature. The boronic acid

nmet hyl ester fromb) 15 above (2.2g, 11.2mmwl), 4-chloropyrim dine

hydrochl ori de froma) above (1.69g, 11.2nmmol) and potasi um fl uoride -
(3.99, 6wesuser e added fol lowed by water (25nL). The r REHEBH0303% xt ure
was refluxed overnight under an atnospR®re of nitrogen. The reaction

m xt ure was separ ated between ethyl acetate (100m ) and water (100m).
The organic | was i esi um sul phate, filtered and
concentrat ed Wf\s/acuo ?Nogg“ﬁ%{fﬁglf%ﬂ@ggu whi ch was 20 subjected to
chromat ogr aphgtORecO2: kaabithel acetate) to yield nethyl 4-(4-

pyrim d| nyl ) benzoate as a brown solid (1.17g); 1H NVR (250MHz. DMSO- d6)
[err] = 3. 91p@MSO (s, 3145116‘}[}’&‘#11} oXidg. 13 & 8.3 6ppm (dd, 4H), [err] = 8.19ppm
(dd,lH) [err] 8.94ppm (d, 1H), [err] = 9.32ppm (d,1H); M5 (MH) 215:

25 Exanple 2 Met hyl 4-(4-pyrimdinyl)benzoate (0.72g, 3.4nml)
was skifiSHpitiy room tenperature in ethanol (100nL) and 2N NaOH ([err])
(200 )‘E‘#‘Gr'p‘l_%our 2N HO ([err]) was added until a precipitate formned.

The resul ti ngMetkyleh@-pyrimaknyd)bcozoate €1.4Lg, il Pmmel) ovasstirrad abraodped wit h
t ol Thi | chl d DIVE, 0.d dded h
reacti ﬁwmé@?%%én crenaP b ead, 2N NERSH ey L5501 ol Y BT e s 2ed "
concent £ a4 6L b YAE U AR THE SO BREhlirlbn wad QlnSfurdPinNield and

‘I’r? yP‘) he acid c

4- (4-py enzoat e. ori de was suspended iIn WO

98/ 2 118&eotroped with toluene Thionyl chloride (100mL) and DMF (1 drop) were added and the
PCT/ GB97/ 03033
di chllér me!ldmne@@@dﬂ@edefﬁﬂl hm(ua 'E?ﬂ fS?QiW&ﬁWtXHnQ WS SONGSRE ﬁ@)’" ye acuo  and

th b d
one 83?5@%" ped By iR SRS HERER FLIER -t Bfimiuid T oA QS Thelttd 11
m xt ur e ézh{ ﬁeﬁ&éﬂrlﬂﬁﬂ:]ﬁlor&hethané pmmnﬂ.e)rmarl%l-lﬁenio th@acentrated in

vacuo. g solid was separated between eth acetate_ (200ni)
and wat 9nsﬁ]@h&mmperaihehpdrgddond¢ @;ﬁSgwééndmlédddnd@s arfljd ds twerportiodls| phat e,
filtered_ and %oncent solid

subj ect UM by eyl ;ﬂa%ni; FipmeD. YoBuracting et Seb pure! Grafiphe

1-(6-gh Th sulting solid was separated between
met ho@y{cg)r %%&EH %JM%4 pyrim dCi nyla)cgoenzog'/re] pi pgr azi ne asp an off white

ZgL/l dGOE;myléaé%wéet ﬁ)?lomacet gte 1.rilz—zxane))t ?‘ge?r.ganiwrll d. a. Wi t::aly)(f(E eTs:lqr:g gg;%:d |
Q Q 0

(% 8;1tgyup114tzm¢¢r g@i\%@cermméngémsoywld[ae%ﬁi whioh was i‘ﬁ“fﬁ to ][err]

= o err] =

7. 73ppn’ af‘%?aph[ e‘gf(? 8645, sfit p@f’aéa‘ﬂ&irf}ceﬁ&g/ %g’%%g%{"dy(@wm 8 =814 to
8. 31ppm. (6-&-6&!15ﬁﬁphtl{-2fﬂs]ulﬁho%ggﬂ4l ﬂyrl:ﬂld)mylﬁhemdyl]pq&er%ﬂ@as aid/hiﬂcl splidj err]

8. 89 1H), = 551. 15
ExarrplOg rlngm 1\(IMR (le)smvx[Hezr rbi\dsmdzyﬁu—dzy t;ehgépmn &4y Q?g%g rlor SEEP (FadHD, 8

2B e dperh AT R R RS G B P o i,

8 = 8.43ppm (d,1H), & = 8.49ppm (s,1H), & = 8.89ppm (d,1H),
8 = 9.26ppm (s,1H); MS (M-+H)" 536.

_BA

25 Methyl 4-(4-pyrimidinyl)benzoate was prepared as follows:

(a) '4(3H)-Pyrimidone (7.00g, 72.8mmol) was reﬂuxéd in thionyl chloride (50mL) and
DMF (3mL) for 1 hour. A clear solution was not obtained so a further portion of thionyl
chloride (50ml) was added and the reaction mixture refluxed for a further hour. The reaction
30 mixture was concentrated in vacuo. Ether (500ml) was added and the solid “scratched”. “The
resulting yellow solid was filtered off and washed with ether. A precipitate formed in the

filtrate. This was filtered off to yield 4-chloropyrimidine as a pale brown solid (4.97g); 1H



15 m nutes then cooled to 5C. Carbonyl diimdazole (194ng, 1.2mvol) was
added and the 20 reaction mxture allowed to warmslowy to room

t enperature over one hour. 4-(6- Br omonapht h- 2- yl sul phonyl ) pi perazi ne .
hydr ochl o@igisnifegOny, . 1. 2mmol ) was added as a solid in ®CF/GRNTIOBEA and”
the reaction mxture stirred for 2 dayspgl roomtenperature. The '
reaction mxture was diluted wwth ethyl acetate (50nL) and washed tw ce

or gan ¢ FBaosenefe PERSGvRre 2 4 Rty @AFD, S S VLR BRI BRI g Bty

vacuo. T solid was subjected to chronat ography (SiQerr];
2% 4% @@shgﬂ) })g/%grret hanol / ethyl acetate) to yield 1-(6-

br ononapht h- 2- yIsquhonyI) 4-[4- (4-pyridyl)benzoyl]pi perazine as a white
solld(90rrg) [err]H DVRO- dg) = 3.0
3.59ppm (B, 4H) 4-F@fh°}<¥bepzme %9‘?“1&6‘5‘8 %g{&g zﬁl)Zm{nef)rwas rgﬁ“"?eu)l‘!?’egngh"éﬂppm

E gd 1ﬁ|)"') 5 P&?}h"nl)l QBE,‘}% R ééﬁféﬁatﬁéﬁ?%ﬁc[a%&%f OherdhotioinbielmsS: 39ppm

PCT/ GBI7 /figiédto cool to room temperature then concentrated in vacuo. The resultmg 88 was
4- (4-Pyridyl)benzoic acid was &@Opar ed as foll ows:

4- Cyanopkepayitebbesmieen aidiybaqelata) m&ﬁﬂdyvam(m(lmb}ﬁhﬁ armlmmrdm dstadd e
1.97g. 10mmol), 10% adi.um.on-;car bon drous _so | um

Car bonat Sverrssier SUR, RN A SaprRRalsd A enp B B CeaSnitog 1o

and wat ey, ter BV£HRIE Bblid (. 8*5&?19!{ ﬁMI@(ZS‘@m?rWSb ah g, Sﬂiﬁnr?g‘m ' 0”

m xture vvas filtered through d omaceous eart h, t hén concentrate
vacuo. 107de= 7.89pprh (14H)Mb + 8.19pprnds,RH} MS;QMHDdd’%et ween et hyl acetate
(3x100nL) and water (100mL). The conbi ned organic |ayers were dried over
MySg err], filtered and concentrated in vacuo. The resulting solid was

bj
o etghe) C PR abRRonb i rfdcbhe (A 43huborf B phifhthh Of) a0iBE S C
sol id (1(008)4.5miol\Wrere Blyfred d630°Can tdluenelzﬂﬂm.pmlddidn%lﬁmsphere[cﬁ‘rrﬁ&ogenﬁ’oﬂ9ppm

4 = 8. 69ppm (dd, 2H); M5 (M 181.
Elm( 4H)Pyr ES%&mz@m ﬂfqrgvegi tp@og%lo 10019 mm;grgf\%%]’éh%@spmé @qdrle@tbmk@mrrfmeb)

R N S A LT A

hydr oxi deng Pbt'aﬁhﬁl ﬂ‘vﬂfrﬁief(g @@dﬂiﬁinbl) viere add¥idF611OWERbE waldh '@ﬁnLThTﬁe ¥aétion
filtered oft to yield 4-(4- pyrlcél)benzamde as a white SO|Id (0 409)

[err]H ch(umes oifluxed pyerpught finder an ammsphqm of piitrogknr The reagti@ompxing

ey o T b b anetzte (1908 %SVe%FﬁwéB?m@a?%ﬁ%%ég&W H«%ﬁ%‘?ﬁr 20

(5mL) . mablek 0 %&'E&ME&J aeib 4O i ?{'Qa he

reaction m xt%%\y}l@??%kgg r?@ ours t% %&ﬁﬂo ctg ?‘g‘é o.é room

t enper 20 sulgectddi® cheanbiography X$iD2e 10@% Ethlylustiatt) toyield methyl 4-(4- '
pyrimidinyl)benzoate as a brown solid (1.17g); 1H NMR (250MHz, DMSO-d,) & = 3.91ppm
(s,3H), 8 = 8.13 & 8.36ppm (dd,4H), & = 8.19ppm (dd,1H), & = 8.94ppm (d,1H), & = 9.32ppm

(d,1H); MS (M-+H)" 215.

25 Example 2
Methyl 4-(4-pyrimidinyl)benzoate (0.72g, 3.4mmol) was stirred at room temperature

in ethanol (100mL) and 2N NaOH ,,, (20mL) for 1 hour. 2N HCl ,,,, was added until a
precipitate formed. The resulting suspension was concentrated in vacuo and azeotroped with
toluene. Thionyl chloride (100mL) and DMF (1 drop) were added and the reaction mixture

. 30 refluxed for 1 hour. The reaction mixture was concentrated in vacuo and azeotroped with

toluene to yield 4-(4-pyrimidinyl)benzoate. The acid chloride was suspended in



7 with concentrated sul phuric acid. A white pr'eci pitate formed which was

i solated by 25 filtration to give 4-(4-pyridyl)benzoic acid (238ng).

Exanpl e 4 : 4-(2-Pyridyl)benzoic acid (199ng, | nmol) was -
suspended woosfis§5 n.) and triethylanine (0.14nL, |mol ¥ AMPEY. The
reaction mxture was stirred at room 30-2@rperature for 15 minutes then -
cooled to 5[err]C. Carbonyl diimdazole (162ny, 1mmol) was added and the
\f/\le)agtg} o 1&%%&6&@&&%@%19aﬂmmséhﬁ%ﬁaphﬁl-ﬁmﬁlﬁﬁpgmt ure over one hour.
PCT/ GB97/ fa8thdRycarbonylpiperazine hydrochlonde (1.0g, 2.7mmol) added as a solid in-@® portion

adiod s THOWSd By EHaENee mﬁoﬁﬁéﬁé X o eaon appeinrs v SFLo TR
or aduct wiegeBRR SRRy v PR AGH shfe e yéi’af&ﬁbaqueous

sodi um i @ByINRBMAIS(200MY laﬁdlu/aﬂ% DOOmL Y 'The@reiit RybAwas di@bovlr n@gnesiem 5
MgSO4, fil t%red aérgl(d conl():ent r at e(digl n va?:-uo ?ﬂregul ti % off white solid

was subj esdpluite, dilteredcandooncesguatedtiy vagiOp; yidldedbrewmselid whigh wasisubjected to
ani Lo sol HopaRpny- GRANA b aestatt o wieldblHiofer@PRR -V uBRRE) 3 6 oo
(10| GEORabrpamytl b Tl ITUAT, s Taschy” 42

I[Egr r] = 8w4s7¢gam §ubjddtdd to[chrorhatogrhPhB (SiORTB0% H0YAH§0% N5% Bxtigl peetaqe /FBfkane)
a
1- (gp o%po@dﬁ%lﬁm\ﬁhlﬁﬂwgtaﬂlgﬁéﬂlm Qﬁl(ga; LHNMBRZ5OMEZ RVSO-da (920ny,

1. 7mol h e VA r I anmoni um
Br o de (Sllgngpph&ﬁ'l —IZ)%[? %&??%??é‘%’fzg%@s%mﬁ%p H{CE (0)
(69ny, 0. O$=) (Hdplq{)asﬁmmpb%twrmladesﬁaﬁﬁﬁmlﬁ)m14%331151%! uxed
in dry tetrah rofuran (1oom_) for two hours under an at nosphere of

ni t r ogen. (AH)r&a8t51ppmnididith).& 78 S9ppmddd L), & <®8Pppm (d.0B0n & = St26ppar Gstlihe
t hen conm}_ﬁg% vacuo. The resulting solid was subjected to flash

chromat o err]:. 100% CH2C12, 50% Et OAc / Hexane, 100% Et OAc) to
yield gg oil. The oil was dissolved in Et OAc (100nmL) and washed with
sat ur at ed sodi um hydrogen 20 carbonate solution (100r.). The Et QAc | ayer

was separBkswpledd i ed over MgSO err], filtered and concentrated in vacuo
to yield an off white, f mvx/mch triturated with h This_solid
was subj ect ed t §-@riraify W@%V‘%%’!ﬂ’ %Z /6"358‘91?3’6%@ M g
Hexane) tg Ehg'”

(6-chl. orona&hfge - ;' )W%Z?‘L %)r%y )I "[l'}lielieéctmn m(l:fwse “éanszsct)ly Slt lboé)rl?at%elln gr%usxre for
whi te sol 151nnnutés’3t218n doaled to ﬁo\llmrwaﬂ{dazdﬂbxmmg,]l 2mBolppan ddded bid tHeer r ]

= d =
[ e?r ]6 p%‘%i@ém [Iﬂﬁ_z);p‘:lpén) \Z/a;frg sko}nazly(htw&;bgp}ggnep;gture oZ/e:x‘t3 orEeoho7ur 67f F n(min,

Bromonaphth-2-ylsulphonyl)piperazine hydrochloride (470mg, 1.2mmol) was added as a

solid in one portion and the reaction mixture stirred for 2 days at room temperature. The
reaction mixture was diluted with ethyl acetate (50mL) and washed twice with saturated
aqueous sodium hydrogen carbonate solution (2x50mL). The organic layer was dried over

25 MgSQ,, filtered and concentrated in vacuo. The resulting solid was subjected to
chromatography (Si0,; 2%, 4%, 6%, 8%, 10% methanol / ethyl acetate) to yield 1-(6-
brombnaphth-Z-ylsulphonyl)-4-[4-(4-pyridjl)benzoyl]piperazin_e as a white solid (90mg), 'H
NMR (DMSO-d,) 8 =3.07ppm (s,4H), & = 3.59ppm (s,4H), 8 =7.27 & 7.46ppm (dd,4H), 5 =
7.18 & 8.64ppm (dd,4H), & =7.34ppm (m,2H), & = 8.17ppm (dd,2H), |

30 5=8.3%pm (d,1H), 5= 8.47ppm (s,1H); MS (M+H)" 536.



'(dd,lH), d = 8.09ppm(dt,1H), [err]= 8.15ppmto 8. 3 lppm (m 3H), [err] =

8.50ppm (s, 1H), [err] = 8.6gppm (dd, 1H), [err] 8 90ppm (d, I H); M-

- (M+H) - 492.
1-(6-Chl ow@y@ghidg 2-yl sul phonyl ) - 4-.(4- |odobenzoyl )p| per azi RETIGRITHIWEPar ed
as 30 foll ows: WO 98/21188 -28-
PCT/ GB97/ 03033 -30 -
] -(6-Chl oronap 2= ¥ .sul 9Dl | g, 2.1 nmmol) was dissol ved
in di chl oro %ﬂgu"{%x’(%r‘%!g%‘&‘?Arsﬁ’g%%{’g?ﬁ"r?@" “onL, 21nmmol) was added at
room tenperature. 4-1 odobenzoyl chloride (0.56g, 2. |mpl) was added as
a solid in one portion and the reaction m xture stirred for one hour at

room t ema@r at ur4Cyahepheaplbotonie asid (1498, Lmmebnt-bmmenyelinehydsodhdetide t hen

S0l ut | on ?‘3&%@%%% ey ab i GhBRe Rl T ©

filter esi rigg, 20n5885 L aﬁﬁsé%d {h A RBHre o’f*eﬁ:ahsrsumzeqnwa&@r (3RILH dooeﬁﬁght

subj ecte xane) to yie

1-(6-chl Qﬂhdﬂwﬁtﬁoﬁahekesuﬁ a:rbm'n)/ﬂ)e éanﬁttbn mdmnenmﬁljepadjhrca@hnhatomaemua eatth t e
solid (0.97g);[err]H NVR (DVMBO-d6) [err] = 3.0 [err]. = 3. 53ppm

(s, 4H), shenropcantrated i vacHa phhe Teadlting phite spiid was ?ewt%bwsarb Byt anetats

L DU Sea0AD) She amal pfES ol 1

1.5mmol ) filesedtndS@hyéiratdd zﬂﬁaeuoc hrherregmﬁﬂggtmdﬁﬁmuhe@tedrte@mdmg@pﬁwr e.
6- Chl or onapht hal enesul phonyl chl ori de 0.38g, 1.5mmol) and triethyl am ne

(%m Y0 X8 $0%e6@Yoadeté d8®h ¢thyh acatate é iso Xﬁnklf@r}@eld 4—(§fpynde'ébggmnm

T

oSl BRSBTS NGRS E 7 B AR, b
car bonatgs?_:gP{)%@ggh% %3&0@‘59 n]'hfd%tll A 23 )" Y\@E_separated, dried over

MySO err] concentr at vacuo The resul ti ng solid was
subj ected to chromatography (SiJerr]: 50% 60% Et CAc / Hexane) to yield

oyt dyl) Bonzoy| Bt e brasatt ot Bomol vaisbivgsin ererEIARpIED d6)
[ (o r2]H) T % Pﬁ?&%} alééﬁeﬂ’ﬂ_% 3 ﬁﬁﬁc 8{"%‘%"9 f’g@%g&@n(mﬂﬁag@dqw %oﬁg&y&%ppm
_7 70ppmiéreiperaduts th[eﬂfpbilre& xr?towmtéﬂcsodidﬁxhyﬁﬁmde pensts%eaddemﬂtm,a 25

pyridyl 5- [erre] 8.12 to |'_err] 8. 48ppm(s 1H)
8. 59ppm (REREIDitafe formefle Thiswas, fé@mﬁ@&@ 311|f=|)rH 4—:,23}3 ranaideny g white sohd

4- (2- Met iglinds 3 NAUR! @HMRBERFEL!D PHRG! A 5995 sBpp?H U 5Hh 3= fs‘Hszm (d,2H),
5 =8.65ppm (br s,2H), MS (M+H)" 199.
20
c) 4-(4-Pyridyl)benzamide (0.35g, 1.8mmol) was suspended in ethanol (SmL).
10% */,, aqueous sodium hydroxide solution was added and the reaction mixture refluxed for
two hours then aliOWed to cool to room temperature. The reaction mixture was adjusted to pH
7 with concentrated sulphuric acid. A white precipitate formed which was isolated by

25 filtration to give 4-(4-pyridyl)benzoic acid (238mg).

Example 4

4-(2-Pyridyl)benzoic acid ( 199mg,1ininol) was suspended in DMF (5 mL) and
triethylamine (0.14mL., lrﬁmol) was added. The reaction mixture was stirred at room
30 temperature for 15 minutes then cooled to 5°C. Carbony! diimidazole (162mg, 1mmol) was

added and the reaction mixture allowed to warm slowly to room temperature over one hour.



30 a) 4- Br ono- 2- net hyl benzoic acid (11.55g, 53.7mmvl) was suspended in
t hi onyl chloride (40nL). One drop of DMF was added and the resulting

M xture was stirred at 69[err]C W) 98/21188 -
PCT/ GB97/ 08038/21188 - PCT/GHO7/03033
until gas evolution ceased. The reacti on2fi-xture was concentrated in vacuo
and azeot roped twice with toluene. The resulting oil was dissolved in

di chloro &Qﬁ,@% ﬁaﬂ?@? reShydr6dhldride (B93hg Bithitlol) wikd RRlea%k ae
car boxyl g?&é?fﬁﬂé 2 \Aﬁ?gqjae{iadzéd pygirrtlonvmes(g ovgr oojn\g hour

fol | owed dlidtinioft pyitivm and thSreabtidn mﬁﬁmﬂmeis)snrr‘éki@venmghtlaomum tenpprezatwessthen
stirred 5 overng&:;ht at roomtenperature then. concentrated in vacu

The
crude pr o%ﬂi’@?nﬂiﬁi 1 vasup- The crude produgt was dissolyed ’(“‘Rf,@f*@ etgied> Mé&g\)ﬂaﬁ

aqueous d| um_hyer oxi. T ni c
aver - vaci AT AYLEFE DS MR CASORET, The el e 58
yield a sbmgmm omkerea’ H&d BdrRentedted inaicab) The elesfur dﬁ"%ﬁe oliewas §u15 ectyd & d
bei ge crystals (9.01g); "'HNWR (DMBO-d[err err] = 1.40ppm 9H) ,

2. 20ppm (@;remmograeﬂw](smlgwgrzﬁtom B yielL( bromonapt %wbmmmlm ]
e e el i pic o RS S o b PR £ oopby

T S R, £ i @

t et r aki s(8.08 iR dd pHRHA 8r1€'bpm (d@aH) A8l 8od (pPim ([AOLHNDEG ~ 814 Bspm(d, ) Hypréo=
potassmmh dr oxi de gl 63& nmol ) were refluxed in dry tetrahydrofuran

(75nL) 1008.66pwm kedil B M8&MAR" 48%onsphere of nitrogen. The reaction
m xture was allowed to cool to roomtenperature then separated between

Et OAc Q@% f’efg wat er (2x500nmL). The Et QAc | ayer was separated, dried

over MyS iltered and 20 concentrated in vacuo. The resulting oil

was subj ect ed tQ-(f6|-@Elbr@ﬁﬁﬂ&lﬂl—?ﬂﬁ%ﬂbﬂym—&(modé&ﬁ%yl)pqﬁr@‘iﬁé (920m, &l Tnmol),
t-butyl 4-[2-nethyl-4- ridyl)benzoyl ] pi perazi ne carboxylate as a brown

solid (1.dgthyl 3{parndylhomm ﬂm mol), Eeétiab]ltykamrrmnpmb(ogmdpixl lqteg,r]

B I L
7.49pp rI‘s( Rfbrdxiie fz?s%xﬁge G l]mmZ})EVQé?E’ P@fuﬁéd mhry é&myhrﬁﬁﬂanf(iom§ for% hdud '] =
8.08ppm (M 1H), [err . Jerr]= 90ppm (d; 1H); M5 (M+H) .

382. urder an atrﬂ'cb@hme@cl mtrogeno r’fhb)e@bon ;miktrEdgs allhv%imwb))l teawoni ssol ved

i n di chl or onet hane (50n1) room ture, Trifl yor acid

(10nl) ant¥mpsERtiTE hen coRCeRIA 42 960101 LB FooH 1198 SO RS BHbISRES Bbﬁ# h

tenper at UngomIRGrABITSIEN 1009 HISCHRS0AIRERAY 1ibétle, 100YAEHIACY 1BSAeld an oil
The oil was dissolved in EtOAc (100mL) and washed with saturated sodium hydrogen

-!

" 20 carbonate solution (100mL). The EtOAc layer was separated, dried over MgSO,, filtered and
concentrated in vacuo to yield an off white foam which was triturated with hexane. This solid
was subjected to chromatography (Si0,: 40%, 50%, 60%, 70% EtOAc / Hexane) to yield 1-
(6-chloronaphth-2-yisulphonyl)—4—[4-(3-pyridyl)benzoyl]piperazine asa WMte solid
(322.4mg); 'H NMR (DMSO-d,) 8 = 3.1ppm (s,4H), 5 = 3.6ppm (s,4H),

25 8= 7.46ppm (d,2H), 8 = 7.5 to 7.67ppm (m,1H), 8 =7.70 to 7.79ppm (m,3H), § = 7.83ppm
(dd,1H), d = 8.09ppm (dt,1H), & = 8.15ppm to 8.31ppm (m,3H), 8 = 8.50ppm (s,1H),
8 =28.60ppm (dd,1H), § = 8.90ppm (d,1H); MS (M-+H)" 492.

1-(6-Chloronaphth-2-ylsulphonyl)-4-(4-iodobenzoyl)piperazine was prepared as
30 follows: '
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separated between Et OAc and 2N sodi um hydroxi de sol ution. The Et CAc | ayer -
was soegspiiess, dried over MgSerr], filtered and conc®VGBIEW3NF vaclo
to yield 4- [ 2- met hyl - 4- ( 3- pyri dyl X3enzoyl ] pi perazi ne as a col ourl ess
oil (4 109). 5 Exanple 7 A solution of 4-(4-pyridyl)benzoic

i d (398 o : . . i
P8 (350,10 P 0 oot 2Rl e
chl or onagivhiorémythanié O anditiethflaniige (20FAL YImme vediddded & robs Eppetahas!

white. suspension 10 and stirring continued at anbient tenperature for a
further #dlodekangoylThiorids{856p:2. banmol) wasysded as pisplidincenepegtiomand thereastion
concentrat.ed in.vacuo to, a f oam whi ch was rtiall urified by flash.
chr omat oG KA ATEAARE LSl o B (R ke g SEfiol PG MR eFpesmied
et Nanod shio, thefllsehtred Wg&@h@imﬂf@éﬁ Dt fied SoB iy ARbdénl Afbonde! S

gave a white am(473 portion of this foam (1 ng) was purified
by pr epasalutioe (HPh(L )0 The Bipharlayer veass¢patated, diizd over MgStyfik¢radand) with 0. 1%
trifluoroacetic acid in agueous acetonitrile oi/),er a gradi ent of 30% 70%

acet oni t cpReentrated inyrgro; diewpsiiltingcwbite splidotas ybjseisd e shuemptograpoi Ther e

was thus gne | . ) A ulen AL . .
17 e ot oY BRI Bhape) o yield ety sulphomy DA (-odobevany Dpipepgine
title  a50Ri@dRElI@E.974)) IH NWIR ¢DBAS &aBt05pPm GAH), 5 #13.5 (&Y, 61C,
[err]H NVMR (250VvHz, DMSO- d6 at 373 [err]K) [err] = 3.17 (t,4 3. 47

(t, 4H) 10 7.14ppidk J-dppm @4.4H)88 =(Tw95v) 7. 84ppos (18,24, § ﬁ]8314)ppn8t.o483i&1;!)ni Eni3H),

8.66 (d, 2H) m _ L49 MtH) [err] (1 O pattern). Exampl e 8
4- (2- Met ByT 5-%&8%?5%*%‘3%?%@%3?@ (62rg),  1- ( 6- br omonapht h- 2-yI sul phonyl )
25 pi perazine (94ng) and 1-(3-di net hyl am nopropyl)-3-ethyl carbodiimde .

- hydrochl ori de (61ny) were dissolved in DMF (2.5m) and the resultant
sol uti on Exampled at anbi ent tenperature for 16 hours. Excess DMF was

d i t oml dded dth | pi tat . that, f d
was i1t ered Ve Gagricy PRy Dbpararinedd Bl rrma) Boedismus ioTre
sol i d ' | £d f '

11 ool Ao R B AhE G e itih 1Bt AERIoF HBIBRRAE A HorD] cibile O
di chl or oi{®B8gNeSmmbbragd whethylandneoli ] hésmdlpwére(sdded and the reaction mixture

br omonapht h- 2- yl sul phonyl ) - 4-[ 4- ( 2- met hyl - 4- pyr.i dyl ) benzoyl ] pi per azi ne
(99ny) ; Arehevernight (Hegieagtion m wrasicpaqenyatet iy vaqpsthelpade produst was =

- 2.48 (s, %ﬁ)sl’ovgd 813EtbSAc4 HbOmi) 3hd (v%ﬁ)e%%ﬁb sa‘%'ﬁpatedzv.bﬂﬁxm' hydrogen carbonate solution

(100mL). The EtOAc layer was separated, dried over MgSO,, filtered and concentrated in

20 vacuo. The resulting solid was subjected to chromatography (SiO,: 50%, 60% EtOAc /
Hexane) to yield 1-(6-chloronaphth-2-ylsulphonyl)-4-[2-methy1-4—(3-
pyridyl)benzoyl]piperaiine as a white solid (508.4mg); 'H NMR (DMSO-d,) & = 2.15ppm
(s,3H), 8 =2.94 to 3.25ppm (m,6H), 5= 3.78ppm (m,2H), 5 = 7.23ppm (d,1H), 8 =7.44 to |
7.62ppm (m,3H), & =7.70ppm (dd,lH), 3 =7.84ppm (dd, 1H), & = 8.08ppm (m,1H),

25 pyridyl 5-H), 8 = 8712 to 8.28ppm (m,3H), & = 8.48ppm (s,1H), 3 = 8.59ppm (dd,1H),
6 = 8.88ppm (d,1H); MS (M+H)" 506.

4-(2-Methyl-4-(3-pyridyl)benzoyl)piperazine was prepared as follows:

30 a) 4-Bromo-2-methylbenzoic acid (11.55g, 53.7mmol) was suspended in thionyl
chloride (40mL). One drop of DMF was added and the resulting mixture was stirred at 69°C
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"(t,3H), 7.56 (s,1H), 7.77(d,2H), 7.83(d,2H), 8.17(q,2H), 8.42 (s, 1
(d.2H) ppMOIRBL188 iz 550/ 552 (M+H)- (1 Br pattern). PCT/éB97/°|3_R33

4- (2-Methyl -4-pyridyl) benzoic acid was3prepared as follows 5 (a)
I so-Anyl nitrite (7.99) was slowy added to a solution of ethyl

4-am nob-ﬁ{lﬂ Qak BydifltiGP&iased. Tﬁb readtidnChixtere WddQBhdentlatcdRivablo ARIBRbBbEE -

The resultant m xture was heated at 100[err]C for 2 hours t hen excess
2- pi col i tvdcevavithteloene dTharesdting oil ovagidissobved lim dichlvirémethhne (i\Ok)mIr)andfcooled

i Tica (W ék?&k%éﬁdbﬁ%a‘%é{e{f{ah%%y{%?{q h'@%@é@t}m &y%r SRR Rse SVer
| so- hexa&,?e O-U?? ’?‘b ?ﬁﬁt}gﬁéﬁ%lz 3 hik mn mixture was stirred
y enzoa

net hyl - 4pyr|d vvngumo |C|ent purity to
contin lseoverﬂﬂghl\ﬂ room(t&ﬁﬁéi‘bﬁn‘e %%ﬁkﬁ:hﬁteé zii v&ﬁzo( l’l‘h’éf&ude?px‘éau&tSNﬁhhssoﬂvea3
(9,2H), 7.52 (d,|H)), 1 (s, 1H), 7.92 - %805 8.52 (d, 1H)
ppm VS mmtlzylzn@ta(ewsﬁrpba ad washed V(IB) aquenys ZMSQ umehmiymxrde un@ym)d)timoat e

d d h
foarod oVRB yEnRothg Seanitaaven i dicf veMentlys reed a2 bt £ Vackp 3
vol ume temy mfo% il Ofe p raagﬁféwswﬁseaqwﬁ IFRO AR Meikahd ﬁ)eyqeﬂd%e% chy¥hish 1. OM

HCl , the resul ting preC| pitate filtered and dried over P2 to give

4- ( 2- nﬁtmlg‘} 'WNM& (DMBO-d))S €¢140Ppm (8,91, 3 +@IR0ppmoias3 06 FB. { Uiy {m, 2H),
293- 294C, ' é?’ oMz, 8 = 2.52 (s,3H), 20 7.53 (d, 1H),

7.62 (19, iﬁ)325PP99r{1§Hé+§ 3 1@@“’(&5‘% : 8.52 (d,IH ppm Ms: miz 214 |
(M09 LS8 congn SAEPRE Paogmm 150, 207 s UALAELA KO A1 2!

1-(3-di WM ﬂmropyl ) - 3 et hyl car bodi i m de hydrochl oride (317ng) were

di ssolved in (7.5m) and the resultant solution stirred at anbient
tenperature for 16 hours. Water (50m ) was added and the precipitate

over Py eP ) of orhe Proier SO PRIk Coblen Mot Histhl dnbmubpigess a%lg, ' 0
B ey o,

(s, 4H) , ﬁalhén(mi (OHP.402, (BBS:@moP}@ml pr@@lum hy(catozity (1. GSQABO(mndlD-I)verﬁreﬂnxédjinZ H),
(SM?-I?D E er tf@ﬁgﬁ?ﬁ&?@é%L? fo%‘gcwgq{oﬁr@und%r a‘i—.)n8 atgnsdsljﬂl;gre bf {Htrogen.l\@he ?ga%:tigrixg 71539

mixture was allowed to cool to room temperature then separated between EtOAc (250mL) and

water (2x500mL). The EtOAc layer was separated, dried over MgSO,, filtered and

20 concentrated in vacuo. The resulting oil was subjected to flash chromatography (SiO,: 100%

.. EtOAc) to yield t-butyl 4-[2-methyl—4-(3;pyridyl)benzoyl]piperazine carboxylate as a brown

solid (1.78g); '"H NMR (DMSO-d,) |
6 = 1.41ppm (s,9H), 6 = 2.60ppm (s,3H), 6 = 3.17ppm (m,2H), & = 3.27ppm (rh,2H),
&= 3.44ppm (m,2H), 3 = 3.66ppm (s 2H) &= "7.61ppm (d,1H), 5 = 7.49ppm (dd,1H),

25 8=7.59ppm (dd,1H), 8 =7.61ppm (s,1H), 5 = 8 08ppm (m,1H), 8 = 8.58ppm (dd 1H),

~ 8=8.90ppm (4,1H); MS (M-+H)™ 382.

c) The product from b) above (1.66g, 4.35mmol) was dissolved in dichloromethane
(50mL) at room temperature. Trifluoroacetic acid (10mL) and the reaction mixture stirred for

30 one hour at room temperature. The reaction mixture was concentrated in vacuo, then
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4- (4-Pyri dazi nyI ) benzoic acid was prepar ed as foll ows. (a) A solution
of SOdI #se (1.44g) in water (3.0m) was added sl owperi@®ssy0ddasr red- 5
solutlon [o]

-am nobenzoate (3. 3% _in 48% fluoroboric acid (9.4m ) at
O[err]C After the flnal addltlont e mxture was stirred at O[err]C for

furth 0.5 h . .t | d._fluob d
o e BRI S TR e B
d dd

O azo e gL oG E0ESD %;ﬂ%g&eﬁgﬁcgﬁ? A g, v e Gy

pyri daz[ngmeftdda-B pztnd@mbemyl]ﬁ@efaeime&atcumxleim (1Rgure rapidly turned
bl ack W|th evolution of nitrogen gas. After stirring at anbi ent

tenperature for 16 hours the excess pyridazine was renpved in vacuo and the =

bl ack resid e t hus obtained dissolved in ethyl acetate (50m) and washed
W th \ﬁa The = organic layer was dried (MySO4) and reduced to a
bl ack resi due. The m xture of isoners thus obt ai ned was t hen Eurlfled by

flash chronat cichpion - (reemidyb)mnzyi;a@i@ (398cug) hydrionpgbeniztriazols (88 yig)aodt at e

(Soome debhoR s Stimiot 13 g) e SaRed ot ol emiBrghit ford g hom ks

d, 2 ;
(i | o5 orohabin 2 Bpdfp MMWM@%%W AT e

in neltOhauﬂ)stn'(mg cémtix)ued ladarmbﬁm t2tpbiaGite fdra fomthyr b&\hbmemdemloﬁiﬁﬁiﬁm whs

hour s. e res m Xt ure reduced to | ow t he ter 25m

ndded, Bhged and e A sopcanalal 7o Jod ' A40RM Yk PR PrANY Purhed By Fleshg
recipi g 0

2 (4- Byr g‘?fdr%ﬁenz %‘%@% Iariéé\‘%{Aﬁﬁ%‘B&hﬂl&?fg%\# (%35 éq,(%%thin?l np >330C,

[err]H Moﬁﬁﬁ&h&&&plum% 8§6)0. $83ﬁﬁ1]noma&ollﬁlobn‘l‘ﬁk|kave a whitd Zodrel (41 mgf. £ 7

(s, 1H) M. mz 201 (MrH err] mpl e 10
6- Brormmramlﬁf this foam Gﬂemg) wmmﬁ&é b(mwtmﬁé?léaeeel?m §o1868A to a

0 HCe b e Rl AR AbADERAAHIbRE A g R IIoR) "
After 1@0%1aeetbﬁﬁntehwhe solifiost Wﬁ@fr&&%—d‘rﬁdlﬁ& pebduBe ¥ d/pite fouth. THe (RS tiflie t hus

obtained purified by flash chromato at 3psi on silica (Merck ART
9385) ebhtained 1f(ﬁfo;hiommaphﬂx:lzﬁ'ﬂrﬂu&m@wﬁmﬁew-pmhl)bmmupmadm the title

compound as a trifluoroacetate salt (83.5mg); mp 175-176°C; '"H NMR (250MHz, DMSO-d,
at 373 °K) § = 3.17 (t,4H), 3.47 (t,4H), 7.47 (d,2H),'7.62-7.86 (m,6H), 8.08-8.48 (m,3H), 8.43
20 (s,1H), 8.66 (d,2H) ppm; MS: m/z 492/494 (M+H)™ (1 Cl pattern).

Exaingle 8

4-(2-Methyl-4-pyridyl)benzoic acid (62mg), 1-(6-bromonaphth-2-ylsulphonyl)

25 piperazine (94mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (61mg)
were dissolved in DMF (2.5ml) and the resultant solution stirred at ambient temperature for
16 hours. Eicess DMF was removed in vacuo, water (10ml) was added and the precipitate
that formed was filtered, washed thoroughly with cold water and dried over P,0O;. The solid
thus obtained was purified by flash chromatography at 3psi on silica (Merck ART 9385)

30 eluting with 2.5% v/v methanol in dichloromethane. There was thus obtained the 1-(6-
bromonaphth-2-ylsulphonyl)-4-[4-(2-methyl-4-pyridyl)benzoyl]piperazine (99mg); mp 204-
205°C; '"H NMR (300 MHz, DMSO-d,) & = 2.48 (s,3H), 3.03 (5,4H), 3.57 (broad s, 4H), 7_.46.
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met hanol in dichloronethane. There was thus obtai ned

1- (6- br onwapsizie®- yl sul phonyl ) - 4- PCT/GB97/03033
[ 2- met hoxycar bonyl - 4- (4- pyri dyl ) benzoyl{33 perazi ne (866ng) as a foam 'H
NVR (250MHz. CDCl[err]) [err] = 3.03 (t,2H), 3.27 (t,2H), 3.34 (t,2H).
3.56 (s, .00 G 76,24, 7.88(B210.58. 1y, 2H), §.4% s, {HX d3.4BN\d.2H) Pl MS:
(mar) U0 S es RTRAT. 7 5B T2, S48 T Ly T8 AENG 28 ooy NS
8. 71( dxd,mat)S550(55 (MB:H)Y (2 Bspates@p (MrH)[err] (1 Br pattern).

1-[ 2- et hoxycar bonyl - 4- (4- pyri dyl )benzoyl ] pi pera2| ne was prepared as

fol |l ows ‘ [err] A sol ution of

Eirg;;[mylsg)&%@a ﬂ@ﬁfﬁ y@fzgeg-g%l%cj??rroph G{P?%Q%n{]fg,d,gg@(?gr?ﬂ )59\)Nalsnagﬂlegroform

(50m ) st anbi ent tenperature. The reaction mxture was stirred at 60C

for 1 hour then reduced in vacuo to an. = oil. A mixture of isomers (31.909)

was obt ai(aked licsAmximtn&( .8) walowbypddcmto a solution qisthid Sraminehensionte 4.95g)

somor] ¢ patApe g Rl L Apbien) bt e Rt ified Ret et i Qe o

for 2 hoyj Hofrsthen ex dﬁﬁ?ﬁ%ﬁﬁohh@%&éiﬁb‘&éﬂm%@u& O¢1®é9rb1mr5@mﬁwﬂb&&eoesters

(E+F) was ered and'the filtrate reduced in vacuo to a gum (33.09)

whi ch wasdsqmiers bl waspaifieddyHRisE chrimgogiaplse&icdpsi on MHcH(Merk ART

15-35[err 60A and_ eluting with 25% - 50% v/v_ethyl acetate in
i so- h[ek%r?]én%)rﬂé?-%g with 25% v/vgethyl acetate 1(1)1 1so-he)?ane There %\/ras us o ta?ned ethyl 4-(2-

methyl-4-pyridyl)benzoate (0.2g) as brown gum of sufficient purity to continue; '"H NMR
(300MHz, DMSO-d;) 6 = 1.32 (t,3H), 2.53 (s,3H), 4.33 (q,2H), 7.52 (d,1H), 7.61 (s,1H), 7.92
(d,2H), 8.05 (d,2H), 8.52 (d,1H) ppm; MS: m/z 242 (M+H)".

15 (b) Ethyl 4-(2-methyl-4-pyridyl)benzoate (185mg) was dissolved in methanol (7.5ml) and
1.0M NaOH (3.75ml) and heated at 60°C for 3 hours. The resulting mixture was reduced to
low volume then water (10ml) added, the solution neutralised to pH 7 with 1.0M HC], the
resulting precipitate filtered and dried over P,O; to give 4-(2-methyl-4-pyridyl)benzoic acid
as a light brown solid (73mg); mp 293-294°C; 'H NMR (300MHz, DMSO-d;) & = 2.52 (s,3H),

20753 (d,1H), 7.62 (s,1H), 7.89 (d,2H), 8.04 (d,2H), 8.52 (d,1H) ppm. MS: m/z 214 (M+H)".

Example 9

4-(4-Pyridazinyl)benzoic acid (300mg), l-(6—bromonaphth-2-ylsﬁlphony1) piperazine

25 (484mg) and 1-(3-dimethlyaminopropyl)-3-ethylcarbodiimide hydrochloride (317mg) were
dissolved in DMF (7.5ml) and the resultant solution stirred at ambient temperature for 16
hours. Water (50ml) was added and the precipitate that formed was filtered, wéshed
thoroughly with cold water and dried over P,O;. There was thus obtained 1-(6-bromonaphth-
2-ylsulphonyl)-4-{4-(4-pyridazinyl)benzoyl]piperazine (535mg); mp 128-130°C; '"H NMR

30 (300MHz, DMSO-d,at 373°K) & = 3.12 (s,4H), 3.57 (s,4H), 7.48 (d,2H), 7.80 (m,2H), 7.89
(d,2H), 7.94 (m,1H), 8.14 (d,2H), 8.39 (s,1H), 8.46 (s,1H), 9.26 (d,1H), 9.58 (s,1H) ppm;
MS: m/z 537/539 (M+H)" (1 Br pattern).
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was thus -obtained structure 'E (12.86g), the slower running isoner; np

131- 132[ eyd dgr21kd’ ] H NWVR (400MHz, CDCl[err]) [err] :emﬁ;mgrososp 3. 14
(t,2H), 3.36 (broad s, 2H), 3.56 (broadsg. 2H), 3.77 (broad s,2H), 3.89
(s,3H), 7.16 (d,1H, 7.71 (dxd, 1H), 8.17 (d,1H ppm M. niz 4271 429
(MtH) + (1 Br pattern) 5 A solution of structure "E (4.27g) in
dry DWMF 240rr1 was deoxygenated by bubbl i ng -~ argon for 5 mnutes then

t et raki s#t(fiRymidaginphbenshicasiduny prgpard 83 1ollpwssy) | bi s-

t ri phenyl phosphi ne pal | adi um di chl ori de (0.70g) and silver(1)oxide (2.329)
wer e added and the m xture stirred for 5 mnutes at 100C t hen

tri met hykg)( 4 APaalintbA of solimnaifge (B4830h Wiér (3.0mIpdde dddadidveigtb AGtiaed 100C
continued for 15 m nutes. The m xture was allowed to cool and 10 stirred at

anmbi ent5 sanpen af ethpl 4-amnﬁibenmat°s(3t3lgém 48%tfbloe¢b0n'll¢ra@1.dgﬂ9 4D abdfet ddtes thear t h
d d. t bl t d th 1.0

oot assi ufipR 0niandb Sudiye was st 2 OfC T A RehLG S RS He Al e e ashed o o

(3x25m ) w@bﬂ 1EHho B Yéﬁg%ﬂ'ﬂ) t8éh (vrrﬁ%%or and ﬁﬁarnktvﬁ&?@hemtﬁ&d?ﬁ@&hwga

bl ack oil t

was par purified by flash chromatography at

on sili cdm(zbﬁﬁﬁhet%&l’u&é?&&)ateﬁienmang(%ﬁg) thfslobraine @6 mixedeirh withaseassiven i n
I so- hexane, 15 then 2% and 4% v/v pethanol .in dich]oronethane. A final

purifi cageesae @4%)@”’«@@’@3&6 (0-2ve thea tispted Jvith pyrideing (2 3Bk pwbient 1 0psi

{
O b oDl Terti] The ML RP ADY vladloien evotution of pitrpeen gos, After stisringaf,
NVR ﬁ%@fbﬂt‘ii’em r[e%f 16 ndwak te excéss?@nﬁ&lﬂé‘l)vas ?eni’(ﬁreﬁtm 3&91&0 a%d:iﬂe brcRH) ,
3.60 (m2H), 3.81 (m2H), 3.93 42 dlng d, 2H), 7.84
(dxd, 1H) resiivg thag qbtgmecsdmsplveﬂ mmhyppmtatwﬁomr)zn@ms tha[em(ﬁ(}ml) The

ded 1 oomen ledinre e UESTRE i aisd % ol S, TBR Pieate oh e 2o
and the BhatddSvadtohéd \gﬂﬁeﬁrby“ﬂiéﬁ‘éhl%mato%fﬁ phy/8H PRk RRITES385 WiiRka ehitfhg with

supernatant |iquors re deCanted and the remai ni ng gum was triturated
wi t h dieethyl acetdieto give gmyb4-e(14-\ptmd&zm§d) beilzmhtecﬁh%gz)sniprb]é)t—blf& tHhNMRur at ed

?ﬂgeﬁg}fwﬁﬁ ek B ém?%wﬁici drdr%é&e% a3, dom g
4-
: Ez lr;f/(rai dgﬁ) %énz <Itd] r}gjrngzrfkﬁe ngr ao\r/]\%r te foam [err] H NVR (250M—Iz

DVSO-d[err]) [err] = 2.45 (m 2H), 262(m2H) 290(m2H) 339(m2H)
3.68 .(s,3H), I%p 7.62 (dxd 7.93 1H), Sd,lH)
- 8.53 (dxéb)z Fﬁﬁp}’éﬁr(‘lmrl gy@b@zpm(.gspmgjowas dissolve 1n methanol ( 12. 5m1 and 1.0M

20 NaOH (12.7ml) and heated at 60°C for 4 hours. The resulting mixture was reduced to low
" volume then water (25ml) added, the solution neutralised to pH 7 with 1.0M HC], the

resulting precipitate filtered and dried over ons 10 give 4-(4-pyridazinyl)benzoic acid as a
light brown solid (503mg); mp >330°C; '"H NMR (300 MHz; DMSO-d;) & = 8.05 (m,5H),
9.32 (d,1H), 9.67 (s,1H) ppm; MS: m/z 201 (M+H)".

25

Example 10

6-Bromonaphth-2-ylsulphonyl chioride (470mg) was added in one portion to a
mixture of 1-[2-methoxycarbony-l-4-(4-pyridyl)berrzoyl]piperazine (500mg) and
30 triethylamine (311mg) in dichloromethane (5ml) at ambient temperature. After 10 minutes the
mixture was reduced in vacuo and the residue thus obtained purified by flash chromatography

at 3psi on silica (Merck ART 9385) eluting first with dichloromethane, then 1% and 2% v/v
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4- (4-pyridyl)benzoic acid (sodiumsalt) (190 ng, 0.86 mmol) in

di chl or ongblvgneisgl0 M) was treated with oxalyl chloride (®CT/GB7/03033 mml)
and DM 5 (catalytic anount). After stgscing for 2 hours, further oxalyl
chloride 0.2 m, 2.3 mml) and DVF (catal ytic ambunt) was added and the

suspen3|o StiLr r 0, e cuo
and t o ezl Spfrpift ThelhStul BB R SR bromol b 2D ER bRy 3¢
and tr egbafethbk arbon l-4—(4—pyr1dyl)benzoyl]pxFemmne (866mg) as a foam; '"H NMR (250MHz,
2- (hydr oxynet hyl ).- 4- (6- br ononapht h sul phonyl ) pi per azi ne &300

0. 78 muTPChpd = Bl()ét(hgﬂéarﬁ 21'é(t(2®i)333ﬁ1(t 21). 8. iﬁn(sf’ﬁ) AP# €proed 5.2 )n'baggd tHdm

o Chi or ohlk (R0 ey 2 e 2R (SR 7S HAAH R A B G v o
appear gcg, %,ggx)wl dgh{;?igﬁagnﬂfl\fls. /2 S/ YRGS X3 B patiragl T om et hyl

acetate

1- (6- br omonapht h- 2-yl sul phonyl ) - 3- (hydr oxynet hyl') - 4- [ 4- (4-

pyri dyl )benzoyl ] pi ger azine as_a _colourless solid (250 ng %ﬁ H NVR (300MHz,
-DVBO: d[ elrF3-methoxygar onﬂ-%(%mmﬁympw Ipinayazinesyag prepared gy fallows :oH), 8 =

7. 7ppm (d, 2H), [err] = 7.8ppm (m 4H), [err]= 15 8. 2ppm (t, 2H) [err] =
8.4ppm (s, 1H), [err] = 8.45ppm (s, 1H), 8 = 8.6ppm (d, 2H); signals due to
et hyl acetate (1 nol eq) were also present; Ms: (MtH)[err] 566/568 (1 Br

pattern); analysis; found: C, 56.8; H 4.9; N 6.3 %
Clerrfiferr]BrNerr]SOerr]. Cerr]Herr]derr]requires: C, 56.9; H 4.9;

N, 6.4 % 3- (Hydr oxynet hyl ) - 4- (6- br ononapht h- 2-yl sul phonyl ) pi perazi ne
was prepared as follows: 20 3- (Hydr oxyrret hyI ) pi per azi ne
nonoacet ate ( and tri et m, 2.5 eq) were
stirred at roq di chl oron hnd t he suspension

treated with 6 sul phonyl| § de (2.0 g, 6.5 mMmmvol). The
m xture was ht and t hgn difl ut®t\wi th further

di chl or onet harJ , Dl ut i on Wadsu2t d squentiaIIy W th

wat er, saturatled sodi um ?cchoan carbondte sol utlzu_ bri ne. Dryi ng
(PS paper) and evaporati ie| ded a collourless f ng?.@l g). This was

subj ected to | STRRIMBR&L ogr aphy|} (Si O err ]} smeicoRd or 0 ahe: nethanol 19: 1
v/iv) to yield 2-(hydroxynethyl)-4-
(6- bromonapht h- 2-yl sul phonyl ) pi perazine as a col ourl ess foam (670 ng) which
was used - W ificatiofer [ErTITH NVR (390 MHz, CDCl[err])
[err] = 2.3pp F 2. 5ppm (|d [erf]= 2.9 - 3.1ppm (m
3H), [err] = 3.5p —1H), & 3. 6ppm = 7}6 - 8.0ppm (m
4H), [err] = §. 1pp ‘1>-I) [g¢rr] = 8. 3ppmi(s, 'Dj); MS{(M+H) [err] 385/387
(1 Br pattern). "’ © N WD 98/21188 I N
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15
A solution of t-butyloxycarbonylpiperazine (14.4g) in chloroform (20ml) was added
dropwise to a solution of 4-bromophthalic anhydride (17.5g) in chloroform (50ml) at ambient
temperature. The reaction mixture was stirred at 60°C for 1 hour then reduced in vacuo to an
oil. A mixture of isomers (31.9g) was obtained (structures 'C' and 'D”).

20 Potassium carbonate (10.7g) and dimethyl sulphate (9.71g) were added to a solution
of the isomeric mixture of acids (C+D) in acetone (60ml) and the mixture stirred for 2 hours at
ambient temperature. The solution containing the esters (E+F) was filtered and the filtrate
reduced in vacuo to a gum (33.0g) which was purified by preparative HPLC using PhaseSep
NP Silica, 15-35um, 60A and eluting with 25% - 50% v/v ethyl acetate in iso-hexane. There



Exanpl e 12 A stirred suspension of 4-(4-pyridyl)benzoic acid
(133 ng, 0.67 mml) in dinmethyl formam de (5 m) was treated sequentially
with 1 -hydroxybenzotriazole hydrate (108 5 ng, 0.8 nmol),

1-(3-di m(?;.q opr opyl ) - 3-et hyl carbodi i m de hydrochl ori d&f,éﬁ;"mm 0.8 -
mol ) an Iorobenzofuran 2-yl suljahonyl) pi perazine (201 nyg, 0. 67

mmol ). After stl rring overnight the solvent was renoved in vacuo and the

resi due chromatographed (M Art 0385 silica, eluting wth
di chi or Sfedhsmbiap gmﬁlﬁgbém%g)o@e "YF&ﬁ'HP)mg 1O | TP 19k-3320 "HNMR

col our | SHRHEEDEIA 2L ASNAD, SR DI e RS PESE (ROREESANS 725 ©
(broad $broéd‘|); 218, 3=89(s63H) 2,18 (a,um)(mpedkcmmw)m (hqm]ppm Ms7mﬁz'3mn198 1H),

[err] = (m 6H), [err] = 7.7ppm (m 3H) [err] 8. 7ppm - (d, 2H),
(NHHXM'*‘J'B?(MEILPaﬂem) 1- (5- Chl or obenzof ur an- 2-yl sul fonyl ) pi perazine was

ﬁ%ﬁf’?riﬁdafr | & 1 it B (45780 o At (om P RE RS et s Bitdar
1 oot s bbb GRS, -

sul phonyl de (1.69 m ) was added.

Sti rri ngripleaylphosphire pallladmfmdmhlﬁnde (&70g)mldtsﬂeer(ﬁaﬁﬂe N32g)skere adddtind
al lowed to warmt.o gg‘?l ent terrper ture 20 over 2 hrs with stirring. Water
was add & mixtyg stifred £or; Symupptesiag 1 Q0 Céhai treetBy hdnxridylystannane (b3g)avasd; t hi s

i1t or o aedint el 100RE Giingbt KB CARAR TheBReileo il AobATR S0 e

(Mer cl0 &titredP@Smlsientiterperatutd fof @0 housithéh ﬂlt&’eﬂ ﬂ{r@ﬁ@i diafomnaR s isafthHd
i ncreasi ng ampunts of nethanol, up to 10%v/v) to give a yel | ow sol i d;

Ctrituraf® ﬁedmnmcm&mblaclérqs&uegdw was:mrmdowmi potasstump| fiokridh ¢2Qthl)

D R B 9. LSS S 1
3.2 - filettdRAIéducedd a blﬁ&f bil w'fnc?n WRSRri ] (}’ ﬁﬁ}ﬁed[lﬁfﬂﬂsh'cﬁgoﬁaﬁggﬁgﬁfgt 2H)
[err] MtH) [ err] 301/ 303 e req

- 5-chl or Bmﬁl: nn@ﬂmagn}véezély 23r86h91utmgmm:h|25% a5 @%viv ethykacette impiso-heeprl ed as
20,5 i ok B RSB OB R st A BB
é CT/ GRo ] 03%g§1%§é %\&éhBé%hyl acetate at 10psi gave compound 1-tert-butoxycarbonyl-4-[2- '
methoxycarbonyl-4-(4-pyndyl)benzoy1]p1perazme (1.94g); mp 144-146°C; '"H NMR
(300MHz, CDCl,) & = 1.46 (s,9H), 3.20 (,2H), 3.39 (m,2H), 3.60 (m,2H), 3.81 (m,2H), 3.93
(s,3H), 7.42 (d,1H), 7.52 (d,2H), 7.84 (dxd,1H), 8.3 (d,1H), 8.73 (d,2H) ppm; MS: m/z 370
.20 (M+H)".
A 2.2 molar solution of hydrogen chloride in diethyl ether (2.9ml) was added to a
solution of structure 'B' (1.05g) in dichloromethane (10ml) and the mixture stirred for 4 hours
at ambient température‘; The supernatant liquors were decanted and the remaining gum was
triturated with diethyl ether to give a white solid which was treated with saturated aqueous
25 sodium bicarbonate then extracted with ethyl acetate (3 x 10mI). The combined organic
extracts were dried (MgSO,), filtered and reduced to give structure 1-[2-methoxycarbonyl-4-
(4-pyridyl)benzoyl]piperazine (500mg) as-a white foam; '"H NMR (250MHz, DMSO-d,) 6 =
2.45 (m,2H), 2.62 (m,2H), 2.90 (m,2H), 3.39 (m,2H), 3.68 (s,3H), 7.33 (d,1H), 7.62 (dxd,2H),
7.93 (dxd,1H), 8.10 (d,1H), 8.53 (dxd,2H) ppm; MS: m/z 326 (M+H)".
30



WO 98/21188 . : : PCT/GB97/03033
-37- _

Example 11

A stirred suspension of 4-(4-pyridyl)benzoic acid (sodium salt) (190 mg, 0.86 mmol)
in dichloromethane (10 ml) was treated with oxalyl chloride (0.2 ml, 2.3 mmol) and DMF
5 (catalytic amount). After stirring for 2 hours, further oxalyl chloride 0.2 ml, 2.3 mmol) and
'DMF (catalytic amount) was added and the suspension stirred a further 4 hours. The solvent
was removed in vacuo and the residue, after drying, was suspended in dichloromethane (20
ml) and treated with 2-(hydroxymethyl)-4-(6-bromonaphth-2-ylsulphonyl)piperazine (300 mg,
0.78 mmol) and triethylamine (0.36 ml, 2.5 mmol). After stirring at room temperature
10 overnight the reaction mixture was diluted with dichloromethane (20 ml) and water (20 ml). A
copious precipitate appeared which was filtered off, dried and recrystallised from ethyl acetate
(10 m}) to yield 1-(6-bromonaphth-2;ylsulphonyl)-3-(hydroxymethyl)-4-[4-(4é
pyridyl)benzoyl] piperazine as a colourless solid (250 mg); 'H NMR (300MHz, DMSO-d,) 5
- = 3-4ppm (broad, 9H), 3 = 7.2ppm (d, 2H), 3 = 7.7ppm (d, 2H), = 7.8ppm (m, 4H), & =
15 8.2ppm (t, 2H), 8 = 8.4ppm (s, 1H), & = 8.45ppm (s, 1H), 8 = 8.6ppm (d, 2H); signals due to
ethyl acetate (1 mol eq) were also present; MS: (M+H)™ 566/568 (1 Br pattern); analysis;
found: C, 56.8; H, 4.9; N, 6.3 %; C,,;H,,BrN,SO,. CH,0, requires: C, 56.9; H, 4.9; N, 6.4 %.

3-(Hydroxymethyl)-4-(6-bromonaphth—Z-ylsulphonyl) piperazine was prepared as follows:

20 _
3-(Hydroxymethyl)piperazine monoacetate (1.1 g, 6.25 mmol) and triethylamine (2.2

ml, 2.5 eq) were stirred at room temperature in dichloromethane (50 ml) and the suspension
treated with 6-bromonaphth-2-ylsulphonyl chloride (2.0 g, 6.5 mmol). The mixture was
stirred overnight and then diluted with further dichloromethane (50 ml); the solution was

25 washed sequentially with water, saturated sodium hydrogen carbonate solution and brine.
Drying (PS paper) and evaporation yielded a colpurless foam (1 g). This was subjected to
chromatography (SiO,; dichloromethane : methanol 19 : 1v/v) to yield 2-(hydroxymethyl)-4-
(6-bromonaphth-2-ylsulphonyl)piperazine as a colourless foam (670 mg) which was used
without further purification, 'H NMR (300 MHz, CDCL,) 8 = 2.3ppm (t, 1H), 8 = 2.5ppm (dt,

30 1H), 8=2.9 - 3.1ppm (m, 3H), 3 = 3.5ppm (dd, 1H), 3 = 3.6ppm (m, 3H), § = 7.6 - 8.0ppm
(m, 4H), 8 = 8.1ppm (s, 1H), 6 = 8.3ppm (s, 1H); MS (M+H)" 385/387 (1 Br pattern).
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A stirred suspension of 4-(4-pyridyl)benzoic acid (133 mg, 0.67 mmol) in
dimethylformamide (5 ml) was treated sequentially with 1-hydroxybenzotriazole hydrate (108
mg, 0.8 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (153 mg, 0.8
mmbl) and 1-(5-chlorobenzofuran-2-ylsulphonyl) piperazine (201 mg,0.67 mmol). After
stirring overnight the solvent was removed in vacuo and the residue chromatographéd (Merck
Art 9385 silica, eluting with dichloromethane containing 2% v/v of methanol) to yield 1-(5-

chlprobenzofuran-z—ylsulphonyl)-4—[4-(4-pyridyl)benzoyl] piperazine as a colourl_ess solid (40

'mg), '"H NMR (CDCl,) 8 = 3.2 - 3.4ppm (broad s, 4H), & = 3.6 - 4.0 ppm (broad s, 4H), 8 =

7.35ppm (s, 1H), & = 7.5ppm (m, 6H), 8 = 7.7ppm (m, 3H), & = 8.7ppm
(d, 2H), MS (M+H)" 482/484.

1-(5-Chlorobenzofuran-2-ylsulfonyl) piperazine was prepared as follows:.

A stirred solution of piperazine (1.15g, 13.4 mmol) and triethylamine (4.7 ml, 46.5 mmol) in

dichloromethane (30 ml) was cooled to ~5 °C, and a solution of 5-chlorobenzofuran-2-

‘sulphony! chloride (1.69g, 7.8 mmol) in dichloromethane (10 ml) was added. Stirring was

continued for 15 mins, and the reaction mixture then allowed to warm to ambient temperature
over 2 hrs with stirring. Water was added to the réaction mixture, and the organic layer
separated; this was washed with water (twice), brine (once), then dried ( MgSO, ), filtered and
evaporated to give a yellow gum. This was chromatographed (Merck Art 9385 silica, eluting
with dichloromethane containing increasing amounts of methanol, up to 10% v/v) to give a
yellow solid; trituration with diethyl ether gave 5-chlorobenzofuran-2-ylsulphony! piperazine
as a colourless solid (1.11g) which was used without further purification, 'H NMR (CDCL,) &
= 2.8 - 3.0ppm (t, 4H), & = 3.2 - 3.4 ppm (t, 4H), 8 = 7.3ppm (s, 1H), & = 7.45ppm (dd, 2H), &
=7.7ppm (s, 1H); MS (M+H)" 301/303.

The requisite 5-chlorobenzofuran-2-ylsulphonyl chloride starting material was prepared as
described in European Patent Application 0 355 827 (Mochida, Hydantoin derivatives).

Example 13
Further examples are described in Table 1
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Ais 5- or 6-nenbe]r_§_gl_n_[)_ngg)LQLLc_a.Lanat|c ring containing 1, 2 or 3 ring
het er oat ons selected from nltroge 15 Bis a phenylene ring

optionally substitut “"ml “m substituents selected from hal o,
trifl uor owel dzyd1188t r| ‘I MI ano, nitro, Cerr]- [ernqﬂaﬁng/wosm
Clerr]-[err]al kenyl andcC érrp-[ rr‘]al'k4m-y| from t he substituent

-(CHerr])n Y[err Wnerelnnlso4andYerr is qenget r X
aEn' nE), q}ﬂ; §<£/ b Cerr]-[err] al koxy, [C[er]r]-[err]l'ﬂ?mﬁ gﬁmﬁ BEEN! y
~Cerr]-J I kynyl oxy, Cferr]-[err]alkylam no, di- m no,

pyrroli eri nmor phol i no, thi onor phol i no,

1- oxot hﬂormrp%ﬁ?’f“ﬁ@“ndlg%g f)%c(Bhl onor phol i no,” 20 pi perazin-1-yl,
4-Cerr]-[err]al kyl pi perazin-1-yl, Clferre]-[err]alkylthio,

Cerr]s[err]al kyl sul phinyl, - C[err] -[err]al kyl sul phonyl ,

C24al kanoy| amBX1UER AL GP2RE-BRA) - [ e(D] al kyl sul phonani do and

phenyl sul phonam do, fromthe substituent -(CHerr])[err],Y[err] wherein n
is 0-4 %nf{ err] is selected from car boxy, carbanoyl,

Clerr]-[err]al koxycarbonyl, N-Clerr]-[err]alkyl carbanoyl,

N, N-di - A &yan o;{t@hﬁl]lﬁk&shﬁﬂécbmﬁ-membereld)mdixfdcydllxmarbnmhc aﬂn@@auialmng 1,20r3
~p|per|d|nocarbonyl r phol i nocar bonyl, thi onor phol i nocarbonyl, 25

1- ox ok rmgdwpm@atpm@@alaemd Jitom nitjogen, SXYEeN HHLTAPIBI AHBASr bony | |
pipera2| yl err]alkylpiperazin-l-ylcarbonyl,
Clerr]- }Srﬁna‘?@?% %W&H%@F%@ E phenyl sul phonami docarbonyl and

benzylsuﬂ-lgglg gocarbonyl, froma substituent of the formul a
-X[err]-L[err]- Y[er] wher ei n X[err] is a group of the formula CON(R[err]),

CO\I(L[er”ﬁ"]st[—banI}I,) C(Rerr])[err]O O N(R[err]) or N(L[err] Y[err]),
L I A f th def d
e wouiy e Boviet Bk ey eﬁéﬁﬁre%v?hf’] BET) BTL P hdependent |y hydr ogon or
Ctmafh gy
-C[X[erep]rs] [)E[ er]S@]’ ky[’e(rj'lﬁ?}?sjz\/%rer ei ne [er r?ﬁt{ﬁm %E%%%ﬁ%?“)%w?or ﬁuqr%ené&\f(slﬁ err]),
CON( L[ erah]iWHem’m]aich RY islindepkndently hiddrogen or C, dyR err]) or N(L[err]-Y[err]

), Llerr], err]-[err]al kylene, Y[err] has any of the neanings defined
i medi atIeI1§/ s alkylgheprbenlkylenserbenydn Rlerr] is independently hydrogen or

Jerr]-[ r rein any het erocyclic group in a
substi t&gn L@rgééﬂo%’tﬁeb‘ﬁg}ry bears 1 or 2 substituents selected from

car boxy R*Gak atkiyl;-[err]al kyl,. Clerr]-[err]al koxycarbonyl,
NClerr]-[err]a kyI car am)yl and N, N- di - (err]-[err]alkyl carbam)yl

and \#PerosiRi aad R pree)nyiedgo&rpn aE.ﬁllgqun—aaaC%gr®mp&hﬁmthewngef@meclbmr
2 substi ted f hal trifl n
Gorr] - [orEh B anddy GF ppEGEY Rubiopt w8 B o Mk WGR ! and 37 are bota N,
qer r] hﬁ’i“x&%&ﬁﬁéne SAER? dnd RY fobBthkLRE nBXdhedRtbnt] €7 1 - [err]al kynyl oxy;

> is S(0), wherein y is one or two, C(R’), or CO; and each R’ is hydrogen or C,_alkyl;

i

Q is phenyl, naphthyl, phenylC, ,alkyl, phenylC, jalkenyl, phenylC, ,alkynyl or a heterocyclic
25 moiety containing up to 4 heteroatoms selected from nitrogen, oxygen and sulphur and Q is

optionally substituted; _
and pharmaceutically acceptable salts thereof.

2. A compound of formula (I) according to claim 1 wherein A is optionally substituted
30 by one, two or three atoms or groups selected from hélo, ox0, carboxy, trifluoromethyl, cyano,

amino, hydroxy, nitro, C, jalky! (for example methyl or ethyl), C, ,alkoxy (for example

methoxy or ethoxy), C1_4élkoxycarbonyl, C,.alkylamino (for example methylamino or

ethylamino) or di-C, _4alkylamino (for example dimethylamino or diethylamino).

This Sheet Has Been Re

it~



with the proviso that at |east one of T[err] and T[err] Is N; X err]
I's - SO, SCIerr] C(*RE‘%%F‘]%&FH—G-I’——CQVWGH T[err] is CHor N, or in addition
Xerr] is Oo 1 wherein each R err] is -

etk N e
L E,, )SHEETEH?A B

—

hydrogen or Clerr]-[err]al kyl; Rerr]

| kyl GEB o
G orr] ForrJarRppamd %rfonmzéb%éqrm toRiamrﬂ o wh%reﬁr%\ﬁ SR when
L e el L S M
i s one am;\r@th(R[err])[err] or CO and each R[err] |s hydr ogen or

derr]- err] al k l; I's phen , haphthyl, phenyl C[err] [err]al kyl,
phenyl & ermikyl]Es m}lﬁnkbmd Cz@ﬂiemy ﬂmrysutgcnta(CHz)., Yewbersoyn s @-4ranilet y

ol prury AR aelBs - g s SR, SETPORY - o8l roayhi‘%éﬁm‘émuem s
sel ect qg| s, '4t 1&3&%:{1‘&\5%-0. salkylfrhinoy maidm' wylt Islbtﬂllam %h&i}ﬁ%f oxy,

am no, | 'uor onet hyl sl phonyl, car oxy, car army

d er r] -lrexothiatdoypholioa, Kakdbmdthiofiogholinp epipérmbinyinyl, 4G aliIpiperarinal ¥R,
Cerr]-[err]al keny al kynyl oxy,

G or 1 jlehion Cr-etiksuhionh Ci ety sninbohel Ephrlrﬂoylarmno, benzamido, C;.
i ea Lr %?&{SL@}LFMWO%B%HLHY&& eﬁ{ én]afr% ]raq%ll%oxysgggr %Il);tl (Clk)' evl‘!}ﬁre‘f’éﬂs] al ky_I

C ar bignaydnd WidNselectéd £ caltoxy] edrbatheyl] Cﬁﬁﬂk&xycarbonfi[ BLC] sdIRylcarBhinadpRy ! |

Cerr]-[err]al kanoyl am no, hydroxyClerr]-[err]alk

err] ,bwlrgr @Warbamwl{ mrrrqluimo}rylca@b@ xlglpfrequcafbnnb'],al kyl ,

LA SRR PO ) 3, Y SRERRIRIA S forr ot o
N, N-di 'dﬁ)@tﬂlbmbﬂﬂfohﬁb&k‘ﬂxﬁﬁl apeyifd1e1edbbeylr 41, 5 Dih-1- ;he&rsf)f?ﬁr ¥
phenoxy, phenyl thio, phenyl sul pHi nyl’, heny V honyl , benzy Y
het er 0aalkybukphomdpwbqnnlJ‘plmpylsulphmdowbmwIa.pdhl nyl and

het r hon erein said heteroaryl substituent or the
het 03 %ﬁ @1?6‘3%\’1‘_1% ?é’f‘gﬁoar yl -cont ai ning substituent is a 5- or
6- menbeoptla TBMBRERE bfthe formula -X3-L%-Y? wherein X* is a group of the formula CON(R?),
CON(L%-Y?, C(R%),0, O, N(R®) or N(L>-Y?), L? is C).salkylene, Y? has any of the meanings
~ defined immediately hereinbefore and each R’ is independently hydrogen or C_salkyl, and

enzoyl ,

from a substituent of the formula -X*-L*-Y' wherein X is a group of the formula CON(R®),

20 CON(L*-Y"), C(R%),0, O, N(R®) or N(L*-Y"), L*is C;.qalkylene, Y'has any of the meanings
defined immediate_ly hereinbéfore and each R® is independently hydrogen dr Cj.4alkyl, and
wherein any heterocjrclic group in a substituent of B optionally bears 1 or 2 substituents
selected from carboxy, carbamoyl, Ci-4alkyl, Cj4alkoxycarbonyl, N-C;_salkylcarbamoyl and
N,N-di- - |

25 Cj.qalkylcarbamoyl, and wherein any phenyl group in a substituent of B optionally bears 1 or
2 substituents selected from halo, trifluoromethyl, cyano, Cj4alkyl, C;.4alkenyl, C;_4alkynyl,
Cj-salkoxy, Cy.4alkenyloxy and Cy.4alkynyloxy.

4, A compound of formula (I) according to any one of claims 1 to 3 wherein the

30 heterocyclic ring formed by T', T% L', R? and R’ is optionally substituted by one or two

This Sheet Has Been Re
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heteroaryl ring containing up to 3 het er oat ons sel ected from nitrogen,
oXxygen and sul phur, i d phenyl, heteroaryl, phenoxy,

phenyl t hi o, phenyls [ sl Isdlphonyl heteroaryloxy, :
het er oar Wobﬁansbetwmﬂm#ngﬂmg ‘het er oar yl sul phor’yj__w@&gn_zoyl
substituent optionaltyec 3 qaubstituents sl SHEFT HANBEEN

trifluoronethyl, cyano, h droxy am no, nitro, canboxy, peprArapoy! .

Ei:l[ea ]er %ﬁ%&”@%‘%}:ﬁéﬁ#& h@@fo&}yﬁ)ﬁ{?er r oxyé%ags%ﬁa} SE er Pf-oi erer] al kyl -

car barm)fbuo\}){nPL -Cferr]- [err] al kyl car barmyl 15 and
Cerr]-[err]a kanoyl am no; and pharnmaceutically acceptable salts

t her eof : : A conpound of fornula (1) according to claim1 wherein

Ais 4-p y or 4-pyr, f nhul a
(1) acco@ﬁ &% @%&Wme@ # dégmméﬁﬁzghgoa do'@ﬁgﬂgcﬁ' und
.of formul a (I) according to claim4 wherein 3 is unsubstituted. 25 5.
A conpound of fornmula (1) according to claim1l wherein Rlerr] and Rerr] -

are joi mirdionis 0, 1 or 2, preferdbly mis t og2t her with T[err], T[err] and L a
het er oc cIrc rlng wherein at_|east one.of Tlerr] and err] is

-N. 30 Reand R! areqndgpsndantigrselestedirom pyqgrogen & LiCep-alkempl, §zwal¥e/erL t he

ring for r I d: mt he
gr ogp ¥ ogy%sl‘ﬁ%lﬁ lfl:%rb%f‘édahkg i aﬁd Eér*a%im% agsrirjé'y@"“a}k}}l O Whefe; O‘r%?l(‘)’? i ne.
7. A 258 RY ko éthEOfoli! 285~ (or o-iaembErdH P@tibsally! sabstithteaafeited ot partihlly s CO.
8. A conmpound of formula (1) according to claim1 wherein Xerr |s

Sq erk0] unsaurateds(preferablmcmadﬁdmwerIMns whish may indudsiacadditian tei
wherein nitrogen to whlchAR and RA 'ar | da/tkachgcy i o{Thd ddk ¥1loi'1alcixe'ré3 Xa{t&%gzselggted from nitrogen,

oxygen and sulphur.

5. A compound of formula (I) according to any one of claims 1 to 4 wherein Q is

15 optionally substituted by one, two or three substituents selected from halo, trifluromethyl,
triﬂuoromethoxy, cyano, hydrbxy, amino, nitro, trifluoromethylsulphonyl, carboxy,
carbamoyl, C;_4alkyl, Cy.4alkenyl, Cy.4alkynyl, C;4alkoxy, Co.salkenyloxy, Cs.salkynyloxy,
C\.4alkylthio, Cy4alkylsulphinyl, C;.4alkylsulphonyl, C;_salkylamino, di-C;.4alkylamino, C;.
salkoxycarbonyl, N-C_4alkylcarbamoyl, N,N-di-C;_4alkylcarbamoyl, C;_4alkanoyl, Cs.

20 4aikaﬁoy1amino, hydroxyCj.salkyl, C;.4alkoxyCi_salkyl, carboxyC,_salkyl, C;.
salkoxycarbonylC;.4alkyl, carbamoylCi.4alkyl, N-C_4alkylcarbamoylCy.4alkyl, N.N-di-C;.
salkylcarbamoylCi_4alkyl, phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl,
phenylsulphonyl, benzyl, benzoyl, heteroaryloxy, heteroarylthio, heteroarylsulphinyl and
heteroarylsulphonyl, and wherein said heteroaryl substituent or the heteroaryl group in a

25 heteroaryl-containing suBstituent is a 5- or 6-membered monocyclic heteroaryl ring containing
up to 3 heteroatoms selected from nitrogen, oxygen and sulphur, and wherein said phenyl,
heteroaryl, phenoxy, phenylthio, phenylsulﬁhihyl, phenylsulphonyl, heteroaryloxy,
heteroarylthio, heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl substituent
optionally bears 1, 2 or 3 substituents selected from halo, triftuoromethyl, cyano, hydroxy,

30 amino, nitro, carboxy, carbamoyl, C;4alkyl, C,I.4a1koxy, 'C1.4a1kyla1nino, di-C;_salkylamino,
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B i s para-phenyl ene; Xerr] is CO' Sqerr] or CHerr]; 10
T[err] and T[err] are bothi\: L[err] is ethylene or propyl ene;

Rlerr] and R erre] forman et hyl ene or propyl ene or -
met hyl enswaogrings g’m mu]ﬂim "! Xerr] is SQerr]; PCI/GBITN303 js

styryl or naphthyl- tuued by fluprgs sht;gr PAS' BEENC [
15 phenyl optionall y substit ut ed by fl uorophenyl REF‘m ophenyl , or

b h
oo F ASEasarop N GhPofpRbEeR it ol e

20 11. alkanoylamino.
1- (6- Chl or onapht h- 2-yl sul phonyl') - 4-[ 4- (4- pyr| dyI )benzoyl ] pi perazine or a

pharmaceutical | y-acceptabl e salt thereof A phar maceut i cal

formul agio | Si co u t forrrula acc ding to ., .

any . onegof cﬁaﬁnﬁ? Tlgf%fmﬂmacﬁ RN #2:1 28%5‘%1’%% or
carri erpurgfy], pyrindidiny loﬁpﬂp&agﬁ?lﬁﬁgpreventl ng -or treatl ng a Factor Xa

medi at edy di sease or Ic condition conprising adm nistering
to a patient a pharnaceutically effective anount of a conpound
of fornmula (), as defined any one of cl aj l.to.11. _ 3Q.

14,  Alpr océ&wng nkgﬂ)aaceawa&mlﬁm }r;’?’ﬁ’iS’thA(lf %—,pmgw Prdd in
claim %%y conpri sing: . (a) for the production of those
conpou 3’11'theforrrula(l) wherein T[err] is Nand Xerr] is 5 CO,
the reaction, convem ently I n the presence of a suitabl e base, "of an am ne

HN( RL@ré§.]) - L{\éqorqpon{ld; pé formpla (T) 3crprding to@ny one of claims 1 to 7 wherein B is

paraphenylene.

2'5‘([err] is CO.

9. A compound of formula (I) according to any one of claims 1 to 8 wherein the ring
formed by T!, R2, R3, T2and L is 1,4-piperazinediyl.
15

10. A compound of formula (I) according to any one of claims 1 to 9 wherein X! is CO.
11. A compound of formula (I) according to any one of claims 1 to 10 wherein X2 is SO,.

_20 12. A compound of formula (I), as defined in claim 1, wherein
A is pyridyl, pyrirhidinyl, or pyridazinyl;
B is para-phenylene;
Xlis CQ, SOzor CHy;

Tt and T2 are both N;
- 25 Ltis ethyleﬁe or prbpylene;
R2 and R3 are joined to form an ethylene or propylene or methylenecarbonyl group;
X2 is SOy; '
Q is styryl or naphthyl optionall_y-' substituted by fluoro, chloro or bromo or is phenyl
optionally substituted by fluorophenyl, chlorophenyl, or bromophenyl;
30 and pharmaceutically-acceptable salts thereof.
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10 withanaridnf mea——f—e#n%l-l—a:(lll)

A- B- COOH reactive derivative thereof; 15
(b) for the produ L rrpounds of the formula (1) wherein ‘
Tlerr] iwoOB2a188 X ull "m l“H]HﬁH”l O by the reaction, & M@H‘W’y in’
the presence of a sti t abl e coupl [ ng ‘aghht, of a THIS S%WA&]%EEN t he
formula (IV): 20

Z- CH(Rjgr r]) T Ik (I REPLACED

wher ei r%gz |§A!§$r§?6&qda‘£cfgg§+{g%§gu%%we(mt ‘a phenol i ¢ conmpound of the tornula
(V): -(6-bromonaphth—2-ylsulphonyl)64-E@4-©prr1m1dmy))ber%yl]plpe(az)ne for the

producti on of t hose caonpounds of the farnula &é wherein T[err] is N
‘and Xerr] - ils(6egiiprompphith-2-ylsuphanybe 1 4-64-mid b%oblﬂplae‘}%é‘ﬁﬁ conmpound of the

el (R[V'e?lr? -rpmpaphsl2:yigyiphony - I-(4-pyrddpipy by kflél erezings of hn o

- f or msl and bhdrmaR8uttailyHeeeptable salts thereoiabOVe (d) the reaction
.of a conmpound of the formula (VII):

Z-B-Xerr -T[err] (R[err]) L[erre] Tlerr](Rerr])-Xerr] - (Vi) 5
wher ei Q4Z I SA 20191}3051Pnda 0C gla?f) gm&fntgr%o %.rrx]y %ﬁtt: of gltz"u%?s Idte {3’ otrlu\slg 1n01];'1ed1c£llg A

‘therapy.

10 15, - A pharmaceutical formulation comprising a compound of formula (I) according to any

one of claims 1 to 13 and a pharmaceutically-acceptable diluent or carrier.

16.  Use of a compound of formula (I) according to any one of claims 1 to 13 in the
preparation of a medicamenf for use in producing a Factor Xa inhibiting effect.

15 |
17. A method of preventing or treating' a Factor Xa mediated disease or medical condition
comprising administering to a patient a pharmaceutically effective amount of a compound of

formula (I), as defined in any one of claims 1 to 13.

20 18. A process for preparing a corﬁpound of formula (I), are defined in claim 1,
comprising:
(a) for the production of those compounds of the formula (I) wherein T' is N and X' is

CO, the reaction, conveniently in the presence of a suitable base, of an amine of

_formula (II)
25 .
HNR)-LL-TAR)-X*-Q 1))
with an acid of the formula (III)
30 A-B-COOH (1)

This Sheet Has Been Reil aced




(e) by formng A ring on conpounds of for'rrula (VIl), wherein Zis a

functi onal group capabl e of cyclisation; 10 (f) for the
production of .conpo “m mﬂ [ T{ r] is N, the reaction of a conpound -
of the f%yﬁ,e,fg%/' 'p | ﬁ““ ITIIII l“l | reBekyr3033 ”
-T[err] (R érr -L{err¢ -INHMR[ érr}) -48 - (Vi) 15 with a
conpound of the formula (LX): THIS SHEETZ GJETEQQ

(1'X) . wherein Z is a displaceabl e group; 2%5 rf the

pr oduct Poaresctivedgsiaive thigrdfei n Terr] is N and bderr] EPLAGEH o, s P, the

reaction.of a _copgpoun | 1y nmpound
I (S é(cnz%:procﬂfggn bR ol LSmbShrb m,%%oﬂ@gg@%géﬁ(frzw ¢l Ad300
wher ei NjgO by th'Rabliod, Wenwnitndy i tik plehtasfaflirbRrooupling agent, ofla) for
production of conpounds of fornmula (I) by coupling T2 to Q and thus

pr epar i ngmpound of the fartmmla fVerr] - X[ err]-Q noi ety, nethods anal ogous to those
descri bed in process variants (a), (c) and (g) for preparing

t he B5X[err]-T[err]- noi ety may be enpl oyed; (1) for the

production of conpounds of_dgrEmliA TR ei n X is a group of the
formula SO SO2, wherein %‘Eem' a e;r]- err]al E{/\Iﬂsul phi nyl,

Cerr]-[err]al kyl sul phonyl, 1- oxot hi onor phol i no or

| , 1- di oxot hi onor phol i no _group, wherein is a group.of
wherein Z is gdisplaceab e grogp, with a phenc_))l%c compo%n OZP the formula (V):

10 _ A-B-OH V),

(c) for the production of those compounds of the formula (I) wherein T'is N and X'is

CH(R"), the reductive amination of a keto compound of the formula (VI):
15 A-B-CO-R* (V)
wherein R4 is hydrogen or C;_4 alkyl, with an amine of the formula (II) as defined above;
(d) the reaction of a compound of the formula (VII):
20
Z-B-X'-T'(R?»-L'-T*(R*)-X*-Q (VID)

wherein Z is a displacéable group with an activated derivative of ring A;

25 (e) by forming A ring on compounds of formula (VII), wherein Z is a functional group

capable of cyclisation;

® for the production of compounds wherein T2 is N, the reaction of a compound of the
formula (VIII):
30 _
A-B-X'-T'(R’)-L'-NHR’) (VIID) ‘This Sheet Has Been Replaced
T



the formula SO or SO2, wherein Q bears a C[err]-[err]alkyl sul phinyl,
Cerr]-[err]al kyI sul—phenyl—‘é—————phenyl suI phi nyl, phenyl sul phonyl ,

het er oar yl sul phi nyl or eroarﬁ group, the oxidatien
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with a compound of the formula (IX):
Z-X2-Q (IX)
5
wherein Z is a displaceable group;
(®) for the production of compounds wherein T' is N and X' is SO or SO,, the reaction

ofa compound of the formula (II) as defined above with a compbund of the formuia (X):
10
A-B-SO,-Z X)

wherein x is one or two and Z is a displaceable group;

15 (h) for production of compounds of formula (I) by coupling T2 to Q and thus preparing
the -T>-X’-Q moiety, methods analogous to those described in process variants (a), (c) and (g)

for preparing the B-X'-T'- moiety may be employed;

@ for the production of compounds of formula (I) wherein X' is a group of the

20 formula SO, SO,, wherein B bears a C;4alkylsulphinyl, C_4alkylsulphonyl,
1-oxothiomorpholino or 1,1-dioxothiomorpholino group, wherein X? is a group of the formula
SO or SO, wherein Q bears a C|.4alkylsulphinyl C)4alkylsulphonyl, phenylsulphinyl,
phenylsulphonyl, heteroarylsulphmyl or heteroarylsulphonyl group, the oxidation of the
corresponding compound of the formula (I) which contains X! as a th10 group.
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