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Description Heteroaryl -carboxylic acid (sul fanoyl
al kyl) am de - derivatives as factor Xa inhibitors The
w@e@semo3® nvention rel ates to conpounds of theP¢DEP20D&004271

I, in which RL ; R2; R3; V; ¢l and G2 have the

meani ngs i ndi cated bel ow. The conpounds of the fornula

| are . val uabl e pharmacol ogi.cally active conpounds.
P’°°efﬁg‘§f theRrg ?Ctg’nsqqﬁﬁlﬂbeﬁéwi Tguﬁhr onbotic effect and are

sui table, for exanple, for the therapy and prophyl axis

of cardi ovascul ar disorders |ike thronboenbolic L
The inventian eglates tor &progens Sewsthe Preductiere of wimglkibaed byilsptel ytigoxidation of

f the oaod clottin nz s .f.act or . Xa, ( FXa nd .can
peuddfpri. 156 Sl (BRI HOTNEIY AR IRt of 851 Bt the crude
trimelftidQsidrddthiaéd | vity of factor Xa is present or for the

cure or prevention of which an inhibition of factor Xa

is intended. The invention furthernore relates to

e ST SRR 01 e TP HScuct wich i
applidafigh &di ANfnfermRdRRA B Shemicl SndRfY. PRMBRE GHporéak reaction of tri-
preparations conprising them Nornal haeneostasis is

mellititr acideis kst delfydeationrtpl teimebliticapdheydode.wabisht inetupt dcuspdeas a starting

of .clot initiation, formati.on.and clot..dissol ution.
materﬁéorctgﬁﬂfo Ctﬂ?ﬂ%&&bﬂ?fﬁ&“‘%&h%&ﬂ‘ tie%edh%‘éﬁ'l s, specific
ApplightEsRBo fRFifHeRitRSarydrild nchafeCrebial fopdvaded drafimdsiinks! Rere enamels,
fluidity of blood unless injury and blood |oss occurs
high performagg7plasticizenmwithdpyrvoldtidisytand jesgimeering paly@ersrfor high tempera-
ture ak ellj%&}gd to abnornmal haeneostasis. For exanple, |ocal
PR B% formation due to rupture of atheroslerotic
Trimélifelweid & comiMkRiallyapdausdd BE Wxlatiyd I sheadodutifedé Q1 2pRtrimethyl-
and unst abl e angi na. Treatnent of an occl usive
benzegiglonary thronmbus by either thronbolytic therapy or

A B SHRER 151 Pty PECRIP D, o o s

acid &0Néd1Veie and of BRaflyRe &didhahclaadéscastindicefohghene cobalt, manganese and
t herapeutic anticoagulants lo limt or prevent

bromingr onbus formation. It is nost desirable to devel op

. ¢ e . " . 0l ’ o
o AP S SRR L 0Vp L P R0 o i
appliédBy @30 dbtretdial GREER6kS fob ki bxiditiun oPalRglt drsiatics (W. Parteheimer,
now believed that inhibitors of factor Xa carry a )
Catalygigdpday, 4890, 09— 118 Tersphthlicoasid and isaptihalisragid e produped according

to th@?@&g@g)g%@%lqﬁ{'g O@%}% Flglgl{zﬂi%?ok" i‘f’xgsg%n’et %igicglg%ﬁ&?e, %Qs?)gctively, in the

presepée Siretit acid bk aadlvehoand ofa cathiytic spstamtifdtdiag eobalt, manganese and
ef fective but do not cause unmanted,s%%; effects have

bromigge in Hres ease i derephthali gﬁ;ﬂ| and ispphpleslis. sl gxydation reaction is per-
ver . i . . . g )
form N Biin R F AP RRPHE iRl E6F i Gort i 31 SHBRHdr fed conti
nuousiyko thetreacsorakisioh bpatetes unddreresante ant ageaipergpurepar the eage of 150 to
f ' biljty i I . | ] d .. :
SR ST AR AR I——
acids 2R HRI kA @Rn i % i J&?ﬁﬁ\ﬂﬁgl'ry witka @S floBf @B PlRior There i's
an ongol ng nee or further | ow nol ecul ar wei ght
The éxdatam X psqelocdrenebtoooimellite tacilyis mordidifficslt thin ¢ie oxidation of
are effective and have the .above adyantages _as wel .. . .
PG alRne R Bihf BFEseaee A FREE MEffeY BRBPROR OByt ring. For this
reasoR A Qb 210GV EHAY st GOFRAHBIH Sldet BCobIAR T Btable 1BIAS And a viable crude
exhibit better"factor Xa inhibitory activity and are
qualitfya v thebtammgesirl Dxwatibn if giseldosamand, aidditiongl. mPtalss besihe manganese

resent inyention relates to conpounds of the fornula
and opbaly Atk s looredss F sl s ARG et hynyl , X 15
sul fur, nitrogen, oxygen or the residues -CH=CH or
-CH=N-, V is hydrogen atomor one or two tines hal ogen
or -(C-C4)-alkyl, wherein alkyl is unsubstituted or
substituted one, two or three tines by R3, R2 and R3
are i ndependent of one another are identical or

I L Y o o o o, ~ P~
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[1, 2] di azepane, [1, 3]di azepane or [1, 4] di azepane,
wherein & is unsubstituted or nono-, di-, tri or

wa ziosas9bst i t ut ed | ndependent|y of one anot herP@I/ERI006/004271
Y, Mis -(C-C6 )-alkyl, -(&_-C6 )-alkenyl, -(C2 -C6
)-alkinyl, -(C3 -C6 )-cycloalkyl, -(CO - C2

Tnmf)llc G k l enﬁlgﬁk% &ué?ro&%ﬁy %f hﬁ)}'?asctlgge},r is dw)m%cpl C$0F 'the catalyst. For

this réisee 'théjd:dif{ﬂnercm %&Rlaﬂoﬂi’ oP 9§é1ﬂb&)ﬂleﬂesto Urifnengic dcid edpe@formed batch-
substituted by - -CsJ-al %5 Y is hydrogen atom
I

wise fmpuigeno reggh hlgm concgm;atlonso() rn:ellm@acuioqr(by -inj(the final stage of the

react15)1)1 FZ& ehaé&glp%ﬁss paﬁgth‘%/ Iamd Pﬁe&dot%gen%gilir'% Fataly%tcar&loaded into the
reactor; %i&ﬁ’ﬁgﬁ heat(emp éﬁﬂR)gpr@éslﬁMlzedC@@er @ee@h@ th&Uksired reaction pressure and

tempe)ratpgq, firy Lﬂ)fedm ﬂw reacor tilf the ox(datlyn &meudg(qg)rwge (s(qqglplmd
tereois

The g etk RERedberpradye bR Erfor PauRn e Rpga i pytocumene

is ver%r%gf abhebe hﬁl%g o?)heﬂ@:ﬁctﬂfne%aﬁ the¥84tidANs FLSCcak f (BE BRidation of
0 compoun s of the fornula I, wherein X is sulfur,

the ﬁrﬂt trme@@d@om}sggasleajrthamélerce@qlaj@gg)f thp{:s@}qndcnnd ttm:ep@datlm of this is

casierefpall B¢ BRI PR hindon ot th e IS R Rt i pitheut

contrél’ ati ftiee 'l(fwtcoﬂe&tﬁhﬁn YR oRy M favofsOundedired reactions which
) -al kyl ene-C(O) - NH R6, Co -C3

produpe algbybcglmg by- qodu(:tmmd. (ie(zﬂ(ylan(o@mn@grapsaék)ﬂytp@h@a@(o@; which lead to
the fo)rmg 1%§Fqghzgtgc3m%15y par{fﬁll 1&2\ph§iq(1§| ﬁ éérgp\lltmcl:% acxd( énij pyromellitic

acid. -C5 )-a lkylene-S(O2 -N(R4)-R5, -(C| -C3)- alky
Iene 0-(9g -<4)-alkyl , -(Crj -C5)-al kylene-(C|-
To pa)ﬁqulr qi\{eg@;n@faqhngq problems, pgr- agt Ra}tprgﬁ éea(:l@gle.l(sg ofa temperature gradient

durm%lgl q}a{)rk esa %?dv%eurbts%‘npe?g’%ug ﬁr%% ﬂP%r 2 eda%xé)ﬁﬁgan prevent the

oxygé?ﬁ’stﬂeatlml(lﬁ(t kafrbt atbill Yheepresenty bf high Q:bﬁ¢dﬁtr§1ﬁ()ﬁs dfpseudocumene in the
sel ected out of the group phenyl, naphthyl,

first strgpRéheirgactioant hryl or fluorenyl, wherein aryl is

Smceﬁﬁ%{%ﬂdat n be%{}m'eg Jn%t{%%%@f;{tgg)%ﬁene fﬂﬁl{ég{ro ot%:{e g%coﬁ@ %o the third methyl

group iR sihde ﬂﬁtfﬁ{a@‘b}(ﬁlaﬁbn lpﬁod%ﬁt tihdlliee adigliow pﬁiiﬁd)nl for the catalyst, some
unsubsti tuted or or trisubstituted

patentsﬁg@béh@ &ed|of agq!m@m} cawbtshg\amlgjthggoum of ¢ batrhggxddation in order to
0 ical or different

mamt’aﬂlgagle%q‘iilﬁ&%asgqhen&gygﬂ?f t!ilng ?t%fy%c égﬁgﬁl kyl, Reis 1) a

US 3le83enoay desdnbssebdmtcmdonditlcmf off b&ugmﬁmrbne in the presence of a catalyst

zabenzi m dazol yl , azepinyl, azeti
includjas sptH tdghaag%ese kféﬂ‘i‘?’saﬁ%’i‘a}‘w leeegﬁsr Beit Af thegraption is performed at

0
a low%re n%ng[t?eﬁiftg%o% f,)é{'L gfr‘] ?@gﬁqﬁa?glg{%qgé}iele(%?(%gﬁégﬁlsﬁfé the batch oxidation of
pseudobumersentyltrimklitizagid, i m dazolyl, indanyl, 1Hindazolyl,

The ysgth aezla're?ftﬁpqr &35 ‘5ng‘§7@| %Qg%l&y tﬂﬂl' Soqﬁ'feo%ﬁﬁemsrﬁho taught by
US SEE@ {1)‘[ i uses())ﬁﬂdixﬁlﬁr%jvé/d cafilydf hc\fllufim@h&ﬂ% tpyrﬁérf@éhese cerium,

a2|ny eraz peri di ny pteridiny
titaniqnuramhyfqn_npyram nyI pyrazol yI pyridazinyl, pyridyl,

s 4 bR szl Y| bty doorazol . puct 99K LGV e
of UPHHD |5’79~I IANeMthins R¥HAIL! MhngaftleN @& krh NYikconflith Al B¥¥tine. These two

qui nol yI , qui noxal i nyl, tetrahydroisoqui nolinyl,
patentsementhy rlopyidampl to thedteBperatwe rgh@admtoarpiytq daazstnged addition of the

catal){sﬁtt%%{zaﬁ?sbﬁ)éllityh{ﬂp%gfo 1|T¥1|Pg élt}%r gslgl a&,?eléﬁéq ?fugagﬁ)gaym a semi-continuous way:
instedded fldamp Gl Vthe ipSeudosuR& el th YheHhited] réARA6n mifhure, @ is adually fed to the
trisubstituted independently of one another by I%r
2) a 6- tol4d-nmenbered aryl selected out of the group
phenyl, naphthyl, blphenylyl anthryl or fluorenyl,
wher ei n aryl |s nono- d| or trlsubstltuted

o o o o, L pey— ~— " o o



10

15

20

25

30

azepi nyl, azetidinyl, benzim dazolyl, benzisoxazolyl,

benzi sot hi azol yl, 1,3- benzodi oxol yl, benzofuranyl,
whensex®3ol yl , benzot hi azol yl, benzot hi ophenyl PCT/EP2006/004271

cinnolinyl, chromanyl, furanyl, imdazolyl, indanyl,

1H i ndazol yl , indonI isochronanyl I soi ndol yl ,

reactqizzlgqtg%s &gr%tl gt%él%?/ Io'f%ﬁ?t) glaf) %@/lThel gtgg?adrz&écr Lﬁ)r}“ﬂf the catalyst foresees the

additiB 3 &AW of ©taAZstbine IRRBO Yikdd ¥tagtYthe chfalyRahdiel N khe second stage

perazinyl, piperidinyl, pteridinyl urinyl
mclucgryrthmtngal cepymazmdym thgypnoggsm enyi] prpyfomymga)rlxese and zirconium: the

compﬁ%{l?tgsgcle gﬁgz}ﬁaly%ep? ar@)&?zm glp%t %rﬁigﬁ%{g he reaclz}}/on are different.

The fRMtPaktldf thd\BaddtionPWhichIcih be Féﬂf&ﬂk@'lh Bothi-cohitinB@ls vidy, is conducted so
qgui nol yl , qui noxal i nyl, r ahydr oi soqui nol i nyl

that thq;thegwyxgaldpgyggmyaptakg_ 1s1beiw@em dtandndq 8 el of mxaqurj/myl hydrocarbon and
t.hi ad
more aR SR M eRD 11 A Pidr s PR RelibiB R ka: Sl gargponds to 2

consuhﬁpuloﬂ%%ﬁyg&nhwe s&m%ﬁnmts Reipe BB LD taHE 868%05f the theoretical for
nono-, di-"or trisubstituted by R7, R7 is hal ogen,

the prc&rrlgdnpmiltj@y and bat@een 33=and 4436 for the @(o@j)pr@‘femd)one CN,

US4 9% %%)A.b%f%not%g&'lbeg enalyc‘tﬂnggﬁxwlc&(%}aw{l 1he &amgles
US 4 75865 W, desbride8ithe sdnkiYdontisuous gk i bkaReb16y 1 MRMOL3 (Wdth with catalyst

or trisubstituted independently of one another by
staglrtgman@@m compirativiOekamples Fanf gk yna eathlystestaging). The yield of isophthalic

i S O P RS s o o

(“@r@ﬂ@mher by hal ogen, NHQ -OHor a nethoxy reS|due or
Q2- CH3 or -SO2-CF3, RS s hal ogen, =0, - - CF3
In splte@(f@xe ompeemerts the qq@mp)f.tlnzgude mmllt)lc mdg is sn@l@;g)t c@gpletely satis-

facto&’@éi%&al kéegx_:ﬁgs%ver epﬁ)lriﬁ ulf?sn fn I?a F‘(ﬁﬁr 1so;§xtl‘3ﬂ16 a01d§3,d terephthalic

acid. AR ?Mlﬁy ®fihé chidle krivelldic ack( {9 téﬂ%t?d—@ﬂ tH&finalVALGH 6f trimellitic
Vis or 2, -C(Q-RO -(C-C8)-alk 1 -

anhydzighe-aad liaakes t]pmgwy 1catiph @ﬁym@gl}mc anhydrlc}:a quest(lonable and more difficult.

The pr néed)(t\’sél}ldglec%cgdéq{k%g %hthalﬁ(_éﬁg( %lﬁhlq%_hg%ad% %)ar'n%ﬁ% R% main draw-

back b&datkelinfeltic &hddridd Sluseddh dahdndingdpplicAlidas Bherd¥he presence of bi-
1)-0-C(0)-0-RL2, -OCF3 , -NHC(O.OR O or

functigaalendleqies,is detpimangaln het erocyclyl is as defined above

The fgé?lg V‘(’fﬁhg ]S/ G%F%%X@A yAtCﬂ n@eéo@l‘azgigged %}L’ %éxfafittl&}pdl%gc):}loﬂ#s a compli-

ano unsu rtu

catiorRfid? tlﬁmﬁroﬁ&ﬁ anddeddieo &ﬂl‘fﬁcredsedifftlﬁ@éa‘tﬂystaﬁdsmﬁ}ﬂlon Moreover, when a
i ndependent |y of one_another  hydrogen atom %1
staged catplygteadditiopyis applteénmg/coglpgypo@f the initial catalyst and at of the catalyst

added él.a]agég)glrgycltl Ege?(g)xaféﬂénl‘t ths%%%lrs 191@5?1 reeﬁ%ve{y &nd the recycle of

the caﬂalystebmaink&hnthRQirﬁhtéaRﬂohlﬁfxmrbhe sane or d| fferent and
are independently of onglanother hydr oge
t

Even with }heeg)pr%\rq@ﬂnts BeENtisgEiRdhe FRIYRY REeRtsy 6 PreseBprogesses for the
| opropyl,
prOdu\gﬁb ut y llﬁ({:é;cé#)%%gﬁ? C(f‘nﬁlﬁéteiég{:ﬁ%ﬁc‘%ﬁ ring, Whl ch is
unsubstltuted or substituted one, two or three tines

ObjecgtJ %gr%é)*nvgﬁ?on%é/g\/eé&)c C@) al k%al }’313 §3§1dat_10r( g5 pgsgdocumene to tri-
melllt)c Qéﬁ&l(:%‘i’d g)’ sel?]eén%c_:hacr:z}(itc_mzed bgl ll1<1§l|1eern)gc_ald and 1m)pr%\§/eg qélghty of crude
tnmel)hltlc aeidCi - C6) - aI kyl ene- ( C3- Ce) cycl oal kyl, wherein

This (gtﬂgcq 13 éﬁl ova(leld r(‘@rélly?l‘%&@ t €§1rsgqa l-(eeddfgcrtgiluiasa} %énl{tc&]tmuous way,

thus &bidinSthe | feser( fGfigh *bKoEnBAGoR of Hsetliobudeht @@ ltle/ beginning of the
wherern - (4)-al kyl ene or -f-CgJ-cycl oal kyl are

unsubstltuted or nono- di-, tri- or tetrasubstituted
i ndependently of one another by R13, R13 is a hydrogen
at om fluorlne (CO C4) alkylene N(R21) R22, -(Cu

- o ~7 ~\
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5- Chl or o-t hi ophene- 2-carboxylic acid

{2-[(2-hydroxy-ethyl)-(1-isopropyl-piperidin-4-yl)-
walob/ameyd | - et hyl } - am de, PCT/EP2006/004271

S- Chl or o- t hi ophene”- car boxyl j¢ aci d

(2- [(3 hydroxy propyl) (1-1sopropyl - pi peridin-4-yl)-

ox1da§o%?ngio%y ]lllml{d(b% él%1 gezgr% PE 83&9? ion 8£ lpaeudocumene in the semi-continuous

stage {t8- d¢liniBrt NHAE 25 bgerEant ot dhk| thédreli caP PraiRY borbdspeiidiflg Mo 4he complete
yl)-sul fanoyl ] -et hyl } -am de,
oxidagocky tonael kitig @qbﬁhene 2- car boxylic acid

Apph&%rg% ﬁwe) 0 §€, %F)%r%yth? Sh ‘ﬁ#}ﬁtl(’é’rﬁ%‘gé Tnitia r}g) h0| fhe ree}/ctlon process it is

pOSSl@E@b@t’éﬁl Hifh ?&hﬁﬁﬁtr@méﬁh@ Q¥idlan@ téfindk the formation of the most undesired
{2-[ car banoyl net hyl tél |solpropyl pi peridin-4-yl)-
qat;on als

blfungmnﬂhbmyoquc@q e moglt o avoids the need of feeding catalyst in the second
¢ $ 1 hi ophene- 2- carboxyllc acid
SagePE (T15§85f%% P2pi peri din-4-yl) - (5- net hyl - i soxazol - 3-

yl met hyl ) - sul fanoyl ] - et hyl } - am de,
S- Chl or o-t hi ophene”- car boxylic acid
Accofding (qthesmprpmmnl, pw%bcumenﬂ - @d)toquagﬁlcm Sesgelniat mﬂrstusltage while

feedl%?rmel)unt ofh eXr ér oxygen cgnt%lrpgr gastwhfl eR avm?is %x;gg%rn S ar¥at10n and limits

the o;{ﬁgeﬁ CAndubHBoA Y HriPite dger fodtdin 4ty 25 pefleZH the thebraBcAlEnsdtnt required
fanoyl ] - ethyl}-am de, 5-Chloro-thi ophene-2-carboxylic
for thg epmanplete conversion of pseudocumene to trimellitic acid. During that stage, the oxygen

concﬁgﬁg{%lﬁtﬁggff%ﬁs lgﬁgtrl'es%'tﬂanS%I)’/ propyl am nocar bonyl su

In a secéddl Qige; biti R PAVXG ger-Eatal Mg das 1§1£‘dddnto the reaction mixture obtained in
{2- £acety| (1-isopropyl-piperidin-4-yl)-sul famoyl]-eth
the figst)s agamvdboutwmlpmﬁ@tatlm op satakyst vat} gssserymlld akphthe pseudocumene

has bL:grb (:%{hs}l%%ﬁr 3598'0? tén‘}él H:l ; E %;st??(y‘%] ha%rgegg obtained.

oro -car oxy Ic*4ci%
“Essentiylf axy:ﬁeddaxak teast(%% pedTEaBY] at PdapEII%i N- 4-
yl sul f anoyl ) - et h I]-am de,
Oper@.n@ﬁpdhlg_wam, gbﬂ@rﬁéld of 4he ggwlwqgltlggqng; stage of the oxidation the amount of
tr1me (a};ld 1§9Bglg§¥tae %ﬁﬁ@&%‘a f'ot#g?]ré{%x_?ég? %k&o%i]ugtg %ggi:feg&’lhﬁxon of the
meth&l%éﬂpsl lemiappls- wd@de}@de& lrhst Sldsaarayyst dpacoipytidn, and @ presence

of aldﬁhp/é@ Critigh gre knewh e eoxatayasothy) gxidationofavery the serpplstion of the
oxidaﬁl)ré:hptihgg Hf{?gﬁg%%ée/ hééﬂlzéfizg}r) dd)itu%}%y Edtﬁgﬁq}lqhe second (batch) stage of the
oxidalign.( Accmdipg (Ipythe myeation]i alt dreyb@taljzstlls Jdtded bxford thebbeginning of the

ox1dalggg§$alggéx? lt"i?hdl% ?ﬁghyérllrgsr{gg( HB@EF@I%?%}& process, because when there is a

' stage(’i %d&hﬁlén (oF tﬁFlcgfa%'& r} Q‘%B’SF cé/rhh?éfl am?ﬁ&kd %ﬁYlH'F%%XI&J]ég (and in the

sopro
seconﬁ iﬂrgwobthmraapdmeﬁdﬁ&rMXths ds amit d)nly a complication, but makes the

recovégzo%ﬂ%dﬁwc P%ﬁa}gsilrégﬂog EG} sdl e o e §9 ly{)%?ttug%/rpej@g é}nal catalyst is
dlfferﬁthHn? B_thtt ¢ ng&%orﬁ?s'é@ ar le:'be%lﬂﬁl'ng and that Hi/eld]m zhle second stage.

chl oro-pyridin-2-yl carbanoyl )

The ox3dgtroapof] pq@uqlrmund:ncnmnym)aurmlafc&imypqrfcurtriesilwlﬂamrda acétsc acid as a

uggg.h ein, the.ter k to be.understood in th
solvep- 394 jBdhe Rigsse 664 feld Sw{vwegwaoﬁenﬁa&%a@gawpw ganese and
bromi@. linear, i. e. straight-chain or branched. Further,

the termal kyl as used herein expressly includes
The rsagtionais enarrgadomptsatasmpmatur%ssb@lwsat UBGtEdindrHOpE, wéfetably between

at t s.contain one or re, for anpl e. on

140 °p 3350 B R % G BRGREs AiNGen S g T BETRaE Ry between 6 and
25 bat.hese statenents al so apply if an al kyl group occurs

as a substituent on another residue, for exanple in an

al kyl oxy resi due, an al kyl oxycarbonyl residue or an

arylalkyl resi due. Exanples of ,,-(G -C8)-al kyl" or

(Cq -CsJ alkylene are aIkyI reS|dues contalnlng 1,

~ - e o o
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groups and carbamate groups for acyl prodrugs and

carbamate prodrugs are, for exanple, the groups
WORRD6CO93aNnd RP20O- CO-, in which RP1 i s hydr ogePCT/EP2006/004271

(G -G bJ-al kyl, (C3- CB) cyclgal kyl, (Ca-Cb)- cycloa

I kyl - (O C4)-a lkyl-, (C d-1J- aryl Het er ocycl yl -

As mbSTRngh o e A S B 5k RS R 5 Gy sspisgontnuons

proceb® 'Eha'REl YéudBodniéheax AGbadHd iffo thy Eae@e BefoldRartia gation, but is
of the formulae | or la can be prepared by utilising

fed gl@d@aibdmdesmahwqoesih iuais or amioyigepesontadning @anisl theinghvatage of the
o da@ agﬁre0|ated by one of ordinary skill in the art.
MO SPAF™ Y material s or building blocks for use in the
Prefe@8Rethalprectdire8d Ediribd 6@ted $b S d: Iaeti€ adld RBd ﬂﬂﬁia’taﬂ%t laft introduced in
the preparation of the conpounds of fornulae | | a
the reaetéorr wesdell Fhavedctian|vessebisoelesedf angr i raar W ik HISplanect wéth nitrogen.

Undef ifing Dt et s BeRr 2 b oY ER St av e eden €8 i Bgpperature i

increds8d t&® ehd A resktioh ABmpErAkire, Yusauiy |b§tWe@n ABeCAr &d 180 °C, preferably
compounds anal ogously to procedures described in the

bd“@enﬂéﬂéCwnél6@Pbe procedures or analogously t o

dur scrlb inthis eral, .o
wher [RCAGHES SeieiPRopgTiont ate ragPRl hE Reofk of BpBiBfitins,and air i
starte@XA§RIr6lel thetfB&] SOME FBsiRA tatal ANYEMAT PsevdootMesd & cofdpleted within 5
l'i nking two or nore fragments which can be derived
to 35y pareent i tthe totalardagtignr tmet pecfereblyubeiween Ipraad 25 percent of the total
ramﬁsﬁgc'f'cally sui tably substituted starting
g thlkylsulfonyl derivatives are enpl oyed as

Durin?lihils PeAigd HeQfkBow Fatt RerepilaRa ke tha® thedxy! F&ecmemmmﬂ% eHe off gases
ormula |I. If not conmmercially avail ab such

does gof emaed&wﬁ% fand\ip paee‘erabla{t bewgetbawol&e apd &p@i%¢lin order to avoid the

forma?g)ﬁ%{g %glg? tn{‘ﬁtg\/\ég %Enovvn egﬁ;(? eg]%&g%s/enf c%rnSIEmhptlon in the

semi-EORbHOstexd. @ ElefenroF Ehe sei- oﬁ'ﬂiuﬂfdthh Gﬁge t\ﬂﬁ:’ﬁ%ll the pseudocumene has
am noal kyl sul f onam de syntheses allow the introduction

been §gd, ghe amounty obpxygenseansuraed dyi the @X@c}aélovareae@@g is between 5 and 25,
prefet%gf}l' ééét%gﬁem CaF(F Z%ggéc}'gélt kgoﬂ Ilsh%l o0r ?Entsééﬁﬁﬁﬁ for o rhe oxidation of

pseuddturh & toRH RG]t aefd the formula | haV| ng the deS| red
substituent pattern. In the follow ng, procedures of
At the gnd pE theusmiicataruoys phese thepseudpemansfecd stanped and the air feed is
contnél.ﬁ;ﬁet% &gﬂ 1%{e (ﬁ d)&lﬂgtlo%n acﬁ(gnerﬁﬂﬁ gtl?glbeafté stagg W ¥m e%erature of
are &tan rocedures ‘conmp Rensive I Scuss

reactlbﬂl 1§ b@viehieﬁﬂjﬂﬁlwf&sedimja &ﬁﬁle\f@l\bedﬁrﬂﬂma ando240 Kipréfechbly between
not al ways _shown epr|C|tI

215 “Eondin e de dha BeHERaEGihere e fecaE f gt idengsalihess which makes
the hQLfldI['n% o B0 Es'i‘g&t LRNE GraCARILS e r&g)\(/%\y B&d ?éc}cﬁﬁ'é: Rt the catalyst

r s of ners can be separate
possilslepar at i on technlques i ke, foe exanpl e, preparative
HPLC. 1) Typically, am noal kyl sul fonam des are
prepared by the reaction of N-protected am noal kyl
Ina ﬁé{t&&ﬂé@g&d}h b tﬂgéat he 0@5@63 fgftwg@tel%ﬁﬂé&}g%gﬁxggﬁeﬁﬁﬂggn addition
to colmpltpmpsgaese &el twolmsequent |y renoved and the resul ting
am ne can be coupled with a thiophene-2-carboxylic
aci d under standard peptide coupling conditions. For
Prefefb R RlcCecerfunP RbARKOYT Ry 84t81G5eEomposition is between 1 and 30 wt%, most
b- am noet hyl sul fonyl chl ori de, which is commercially
preferabbi betibean, 5 a2 (bwt% ) relasif o tarihd tetal metel cmtantspondi ng
sul f onam des. Subsequent renoval of the
pht hal oyl -protecting group | eads to N-unprotected
b-am noeth g | sul fonam des, which can be further
nodi fi ed by standard procedures, for exanple acyl ated
by a 2-thi ophenecarboxylic acid in the presence of a
typi cal coupling reagent to give conpounds of the
fornula Ia mhlch are of partlcular interest of this

- . ~ o = L T 1
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am noal kyl sul f onam de, these residues can, for
exanpl e, be introduced into the am noal kyl sul fonam de

WG Y®semIBYy conventional literature procedures POIEP2006/004271
N-al kyl ation, reductive am ngtion, N-arg lation,
N-acyl ati on or N-sulfonylation of the nitrogen atons

Prefer%&lyt {?1% C}ﬂ&ﬂiﬂ{%aéo‘&’én{? %Ifh?éq Xelt?lgﬁréo\(rﬂ) Fl\(%nvi@b twtiaR VH‘% 04 98 %1%, most

he ar rogen

prefefably Wxaeel Eand 10wl h@tatxb@tcﬁtﬂe‘tdthl%&@%n@@t boxylic aC' d
derivatives to produce finally conpounds of the

formulae | or can, for exarrpl e, be perfornmed under
ndi n; n
Preferaé tgn%tcgbzﬁg %%téﬂt ogzlb Xa&zﬂ?& sx?lgn 1sSf71 twg%rg%(?) 1?%60 wt%, most pre-

ferablly @865 102HE 6 0Tvao, YA @, th@ﬁ)ﬁél@ﬁ’dtalmoﬂt%ﬁt l'i ke
di cycl ohexyl carbodi i m de (DCC) or

dii sopr opyI carbodii m de, car bonyl di azol es I|ike
diimdazo r r.eagents,
Prefer&?iélpts%ﬂy% 61§61i1]e(§ﬁ |°8ntS’ﬁth&§E }a%taf}st comp051 {on'i§ BAWLER 10 and 50 wt%, most

prefei@bly(Beyaer A0edndopme 4, belauba to'thé fdlen@aicoshiea).- N N, N, N -
tetranmet hyl uroni umt ‘et raf | uor obor at e (TOTV),

0-(7- aza benzotrlazole 1-yl)-N,
Prefen%lbg'rt 1il]1e F}nr or y (r:lyrg&pﬁ E'&E%E%Q% g(%a‘i’tp pn%%gpn%tsg ag‘nHAé V)ohally cerium
and/obltﬁarﬁ&nomb&mﬂzm laela ny wt%, Fl’ﬁ@ﬁp;h@feydblﬁ betWded€0.20 and 0.55 wt%,
(BOP-Cl') and ot hers. N-Acyl ation can al so be
relatlﬁétpftb? Wé*t! amwuvhfefy mé@f&cu@ﬁnwmn%ae% or r espondi ng
acid-chloride, -fluoride or -bromde or a
correspondi ng anhydri de. As stated above the residues
PrefefabB 0.05 €3 0.Jan%)angst peferablgtbetwieens). Rard 08 wibE of bromine is employed
am noal kyI sul fonyl derivative of the fornula 2, for
relativsdaripe total gnoyat ofdrseudophmerasrapleyed: he
am noal kyl sul fonyl system as indi cated above.
O herw se, the residues R13> can be introduced in the
AdvatapéousBithie migal vathllyss sarefenipleyddotnmiiea faimb yf suxtable organometalhc
deprotonation w.th st ron% bases such as LDA or
compgyMlses adepxides £ in Hie fprm 9T ergamiq prlnptgégw sarhwélqhe%? m@y available
t r;
and sglju%leelsnv‘%éngﬁg a%foge@:'rn ?&gg {hg}/ %ﬁ% :ye:qlhse? 6?#1&? ggi'fn gg\é&t&t@& octoates,
mtratekaﬁmllfmeh abbmdcs or othhesaltc.m%&nﬁhﬁamﬁﬂiemge odnveniently employed in

h 1y be t f d t
the TP R AP HRSIUgN T O RISt RN B &M PR chloride or
d
of an o U %tallﬁ,{l“kth éﬁ}f:o%n@ g& ra]Ja aﬁao%(ﬁl?#é(g tétgﬁs?s;b r&?ﬁ \P/n[eah?tl%otﬁ'trgbﬁtplemanate or
mlxtusesr uhamof) rBroease isi lnﬂmali)y ot smplmlyed: ln ielehiehtary fdren, dat i theyform of a

f the, bl ood coagul ati o factor Xa. The
suitabl, QEARIccOoBPTERBIHoStRNEd: PHIIBRS 310 FrAQARAL Broptids or hydrogen

bromf?l@af@édvﬁh‘@é&%@%ﬂéﬁ#l Yyddnhi bit the activity of other

pr ot eases Whos hi |t| on is not desired. The

Advantag¢onistyythefaw thmommabgraﬁhpsélxdocmhw | or Ia can
be .det erm ned, for exa in the ﬂ% escrib

The QRGP TotufateR Fhotie £ ROSBeeRiEr Qudans pgents with

dlffer@ﬁttoxyg\‘!r{ Eont&3 AR PharticBlat 2 Xed X8 winthaiPbtygen coﬁeﬁr}ﬁé}ﬁi— 'i}?aq 21 vol%.
mbodrment of the invention conprises ‘conpounds Wwhich

To a\m;d/ dormakion of lexpidsfvermxtures rthxaxygeni ¢xinténd of 4ke off-gases is preferably

d bed bel th
kept (o B o aHEBR POGATOFRLIBEV 1 a i nbi bi 11 o, and whi ch

preferably do not substantially inhibit the activity

of other proteases involved in coagul ation and
The spivgnt aestigsiced wiay seontaith iumt@ i 10w’ (preferahdy |b|e@ﬁ:e(1 s$ agd 7.5 wt%) of
water al;]ls 5 gurgF n%? %wi)[oyﬁéll grpn Ing ! he l n(!}l a%l ttlcg{c}d t%g?a(l: g%]deid ﬁseudocumene
of1.1&6t4l.N(1ir§'feﬁilbI)hEB.ldeelqt ly, w t h| n t he prot hronbi nase

conplex or as a soluble subunit, or indirectly, by

inhibiting the assenbly of factor Xa into the

pr ot hr onbi nase conplex. As inhibitors of factor Xa the

conpounds of the fornulae I or la and their

o o I ] I L I o



10

15

20

25

30

amde 1.00 g (7.032 mmol)
1-1sopropyl -piperidin-4-ylamne (commercially

wW@r@bieoBe, or obtai nabl e as described in EP 1P7OBIBYP6/004271
was di ssolved in 100 m dichhoronet hane. Subsequently
1.38 nl (1.1 equiv.) diisopropylet hyI am ne (Dl PEA) and

2. 12. . iV, - 3- 1 d
The 12v§ﬂ%)09 h%léegﬂml%@edz B)?] 1‘16&*‘, fo fé)(v)v)érg%ﬁ% 18}1@(5 ;e)?aaw es. 2{%11? gj&penments
were WerfermiéidRda STheitifem! ditddavd é‘dd-ﬂ]lﬁlfédV\@ﬁh Sfidi bR Ostir@hg, Soverhead con-

at roomtenperat ure. After co ete conversion the
denseryi rgflux Enevier the endenisald, ﬁwdmums forl aihpmgd mdmnmmperature and

Th h
press i SR upid ok B FothRtson affien A EORERE AR Bttt T or
and finally with brine. Drying over anhydrous MyS04

and renoval of the solvent by evaporation under
Examplelliced pressure gave crude 2-(1, 3-

In the?gil?é(cg%vérvg%g:mQé ! O_ . - | nd _c%t_i(}/ é\%‘? gﬁgﬁg@&; qnt g V‘?&‘;@? Iﬁg%g of cobalt
acetat%thyﬁkﬁé & 82¢ 4)$ n%n'ﬁ@xésgﬁéétate%@ahyd?’ﬁé) 1.09 & Jof ammonium bromide,

Ani no- et hanesul fonic acid
0.77 g of |cgupmolpy‘atephqxghydjatn apdy(.87 gnofde meixnge g>f (tetraipmomyll Jtitanate and

C .

tetrabg[y?’??aga@-(&gor&erg IS'W‘Qr 0-1i soi ndol - 2-yl ) - et hanesul foni c

The adfdcthve brasi ci6hed QRY hitRigeR wadi fBd 4o ¥movedi. dRmiBfature and pressure were
di ssolved in 100 mM ethanol. 65.3 mM (10 equiv.) of a

increappAl oy bazandelﬁﬁ6Cutnrd9rnstimngrb#fomﬂﬁarmngm$nyd9@1nleneqlud wiryfeed.

| f
540 g5t PiiOCREne ik AL V5 MiedtE B 5 ASfort GRRGhkdfhmes air flow was

regul @ trhdhod @aywerfowl hietd?b@ﬂ?&@fNL/hThe filtrate was
concentrated under reduced pressure. The resulting

Afterrldgninytes\the peeydacumenel feerd was stoppedrwbilgiheraip frgd wasmomtinued at the

renove the excess hydrazi ne. Crude

'm no- et hanesul fonic acid (1-

At this poit eitydxyRep esrisdined 4y Yho re@éﬂdiﬁ&:o\f@ dihﬂé@ltcm(l% ®$ thk amount required
colorless oil. Yield: 2.00 me 250 . iii)

for thsc@npl@rrtpmmt@ﬁwe‘ méeuzloelanmy |tmr@e lr:@md

Aﬁer[s%opg)}nﬁ)ﬁlgpésg‘? qc o'ﬁ:R% ?ée% %i\i"é]gr%g?adllalﬁ Werdased up to 25 bar in

order $o fdwéeqh@tdrﬁpeemnemp%qas ngyl ic acid in 50 rr1 DVF were
added 4.39 g (1.75 equiv.) HATU and 3. 35 3 equi

After pbpt £0 nripatas deom thersiprtihg auflowyyas gltariualblored'eﬁe momeht eep the O,
t
conte]é@gggé ﬁﬁ%%%e%i)légﬁ]v 5. §§{8 anesé‘ﬁ%#a\{ ﬁ,ﬁf@ﬁgé Ikig QP lvad 78 thiSutes.
After (cdolimpddvapio roptrﬂemlpdﬂamréaiyd depaedstieziag b dmBikntpredsiire, the product of
equiv.) DIPEA in 20 was added. The resulting
the f%PS&% was\gaalysed py ggs azhrqr%wmwpé(ﬁa and higheprsssyry hawé chromato-
r pressure. The resulting
graph& gﬁgrﬂltﬁgo gﬁ cgﬁﬁ?ir{r&ggh acetate and filtered.
The cT)heerﬁllohtdf eptsexdmsmw&:shresj camplletea Thatmwolat wdldNaifidgsired product and by-

3-sol ution. q the product was extracted into the
Pmd“&&lfé%&’é’%ﬁhg%b 5)]/ treatment with a 0.1 N HCO -sol ut| on.

Aﬂerffglﬂflaﬁgﬁ R cﬂfdet’hﬁIAa%ll‘t@Plé§ch%§edneﬁgééﬂ I\Wg l&g it Opﬁle weight

same %ﬁg

treatment wth a saturat n
compasitios Dﬁﬁ&aqalxmult soﬂld-legtweacm iTablevii. tthcamt lhiyhotert étagtbeside the good yield,
r od back in th

the fogBRTh T e BReTATY Bi-firaigeal dyprguds 0 plypls aubssobthitic acid is low

and th UMt chﬁlbé ﬁﬁﬂaﬂﬁc 8cif A e YdrbnPsH % 1
[ Z-(1-1sopropyl-piperidi n-4-yl sul fanoyl)-ethyl]-

am de. Final purification was achi eved by preparative
RP- HPLC (CH3CN H20O gradient + 0.1 % TFA).
Lyophilisation and transformation into its
hydrochl ori de gave the title conmpound as a col orl ess,
anor phous solid. Yield: 1.76 g M5 (ESt): me = 394,

chl oro pattern. S-Chloro-thiophene”-carboxylic acid
[2-(1-isopropyl-piperidin-4-ylsul fanoyl)-ethyl]- am de
can also be prepared by reactlng

oy Y T T
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3- (2- Am no- et hanesul f onyl am no) - azeti di ne- 1- car boxylic
acid tert-butyl ester was prepared by an anal ogous
wWpeweethese as described for exanple 1 ii) stareCTBPIn@oN4271
448 mg (1.1 mol ) crude 8-
S- p- O*-di oxo-i *-di hydr o-i soi ndol *-yO- et hanesul f onyl am
Examn(i‘]' azetidine-i-carboxylic acid tertbutyl ester. The
ﬁ’r%(?iuct was obtained as a colorless oil. Yield: 412 ny
The pMzeli®of Example=l w88repkdted but the temperature of the semi-continuous stage was
3-{2-[ (5-Chl or o-thi ophene- 2-car bonyl ) - am no] - et hanesul
150 °E@ng taprassprea’ bar di ne- 1- carboxylic acid tert-butyl

est er . . .
At thSEnbbf the semi-goineRpy AES e S BPLEMPTARY s g iemesgtgpponded t
19% éfaRy hradluMatqazedtfoAihe Qohplots HadationGfpeédlob@héndrditiimellitic acid.
ester was prepared by an anal ogous procedure as
The yipddscaridgbel ploduetcampoaitisn jafe given imrkabigl.-f rom 240 ng (1.3
equi v.) 5-chl oro-thi ophene-2-carboxylic acid and 308
ng (1.1 mol)
Tabledt ( 2- am no- et hanesul f onyl am no) - azeti di ne-1- carboxylic
acid tert-butyl ester. Final purification by
preparative RP-HPLC (CH3 CN H20O gEadl ent | + (Ext 200°Fp)

gave py O 147 C OO ophenei=

car bony [~ an ity anesul f onyl arrpﬁ'(}j _azeti dih&-i-carb
oxylic[agA d Tk idwimbiesster.| The fptTe conpqund was
obtaingd in formof a colorless anorphous materi al
Yi el d: |8RT yigld\Biol®BS+) : mle = 424,0.thl or o pat@.érn. |iv)

5- Chl orra—th+ophene g ear-boxyHe
aci d[ 24 PeEs V{é’q:t‘@qu/?]sul fanmoy| ) - eth§1 ] - ani de 2200 my

(0.47 1 10 4, 3.6
3-{2-[ @Cmvoﬂ)-t hi ophene- 2- cfar bonv?) - am no] - et hanesul
f onyl am MDijied solidt | di ne- 1-carboxylic acid tert-buty

ester were-dissolvedin-10 n of a4 MHC -sglutioh

i ndi oxaAMA fWt%al stirring at |oomPénperatur®-dor 24 h

the I ed EA%IT}JK@&}&]S wasS LUIIL(:‘IIllobgU urtger [ uccdu
e. Ssi'due

pressur he 'r was digerated w t hj CH3CN,
filteregehrangpmgshed twice with CHSH After <y ng|at
40 0Cov\erni gﬁt the title conpiound was isplated as jts
hydr ochpdersdettoh form of a col orl es4 crystal Ilidne

mat er i at—Y+rett—138"ng M ESH—nte="324—chlot

TMApaT timehiticAddidPA = IsophtbhlicoAcid] TP AphEerephthalidioid) mET = Methyl-
cid [2-(1-isopropyl-azetidin-3-ylsul fanoyl) -
Phthagf’ﬁ‘ﬂ S:ami de 85.3 ng (5 equiv.) 2-Brono-propane were
added to a m xture of 50 ng (0.14 mmol)
5- chl or ot hi ophene- 2-carboxylic
Compariativ@ Ekample H{senB-cyhisulolianmged addingh bf daicdealyst)

The epbion g PTG off Sl AL ERPTPIE s Fiomafplzi agdtion Was staged.
Befor&vI r&?aﬁtu% métf@éh o ﬁﬁu&&u’iﬂeng i HeredtBt WaRkanabdhosaabes g of acetic acid

of a saturated NaHCg3-sol ution. The organic
(watepltastentna$ witls)e @.8vee of anbalti ncaiate NyBhydrate, co8® g ifr mamghnese acetate

under .redquc ressure. Fjnal_ purification. b
etrahy i 0757 e rep gt ey fes gioaraith e Houappdipte and 0.583 ¢
of a n¥&NSe PHeRaiSopropy] Mt Mratd UrARBRMRity tieaHaRTY bbe®Qi6ds).

[2-{1-| sopropyl-azetidi n-3-yl sul fanoyl ) -et hyl ] -am de.
The aptslavetwas dosedanddhean wist displectdawith mgrogen. Temperature and pressure

were %%Jéalﬁ?%gtﬁ%q%?tgﬁé ?6%%&&%‘ s@fggla_g) Bgtlﬂ?eregtair%é% g&?@ﬁ&%ﬁ%e and air feed.
540 ghatt pselidbcuméadete f5d in- 1@ mafulest BY @ PREAEmetesial Py, itke air flow was
acid [2-(4-benzyl - pi perazi n-1-yl sul fanoyl ) -
regulatedhihrughrd massjflow meter at 2380 NL/h.
2- (1, 3-Di oxo-1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul foni c
acid (4-benzyl -piperazin-1-yl)- am de
2-(1, 3- D oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul foni c
acid (4-benzyl - pi perazin-1-yl)-am de was prepared by
an anal ogous procedure as described for exanple 1 i)
starting from 140 ng (0.73 nmol)

"~~~ Va2 L %
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sul fanmoyl ] -et hyl }-am de was prepared by an anal ogous
procedure as described in exanple 15 starting from 48
worgpop21%8i v. ) 2-chl oro-acetam de and 100 ng (BCRBP2006/004271
mol ) 5-chl or ot hi ophene- 2-cgrboxylic acid
[2-(1-1sopropyl-piperidin-4-ylsul fanoyl)-ethyl]-am de.

At thigipgldmt é uorx_yfglst%: ?‘gflﬁg‘%g? }%gh eI%ar 1aotnI c\é?rg%%gﬁ%ci' ﬁ(:xl %@ﬁ%ﬁg{e%%unt required
for the oLida ey pseudtstufhene to trlmellmc acid.
{2-[ car banoyl met hyl - (1-i sopropyl - pi peridin-4-yl)-sulfa
After gopp]etien iy fe-psawdagumenrh geed ithe i Esdpymnsean w daib the saa rate and the
press%rmasf% Ljfé.laf;lt%fn%%e%gf?f &M ez‘ISJ Oﬂ]arglg{)rrgﬁr {\95'3{5&%35) teml%er@ture ¥R io 224 °C and
then &M&E@us%ldtﬁ)hrbf .cobNfAGkARe fetiahydrate, manganese acetate tetrahydrate, ammo-
| or o-t hi ophene”-carboxylic acid

nium {)Qmp]@g and epiwh itrate hexahpdratesvag f)ed (tq,thegpmr tgbthgcn of the reaction.
The t%ta]é{p ng%{ )ﬁﬁalgspa{quggo w%ls] %gﬁtﬁbca t&te tetrahydrate, 1.03 g of manganese

acetate 2etkdhldia$ r3BTY oPArMR6AIdHbrémyde, 0(259rgesffaehumsxﬂ&até%x§rydrate and
yl met hyl ) - sul f anoyl ] - et hyl }-am de was prepared by an

16 g afnvedtergous procedure as described in exanple 15

After gf)% ! tdgrrg% eﬁﬁ th%g %@Pe gg &g)z\g'rl grgﬂléalléld'ad%d %O@Gr to keep the O,
contehfiBthe SffGhsed bR ORBER ef&alccnmmhydﬂtﬁe Afiwhs 72 minutes.

[2-(1-isopropyl - plperldln ylsulfam)yl) et hyl] -
After &ﬁohm Gaveto ropm: tempetatire prd dGOESyLizing waamlplsnﬁ frpssure, e product of

the reaé/tlo[x)l saarn%@z\/(ﬁ)gad_' Pldq{lg]h%l%%g%r aflic a({(j)lm?c}t ents, 0 1 WFA)

i opheé acid
The cbﬂvérélbnlo‘fq:@élmbkhmﬂh@%s dbimplete/ |"Dhe(}561ds and the product composition are
nmet hyl - i soxazol - 3- ylnethylf sul famoyl ] - ethyl? am de.

g“@ﬂThgalﬁ@Ie compound was obtained as its
trifluoroacetate in formof a col orl ess anorphous
material. Yield: 148 ng M5 (ESt): me = 489, chloro
pattern . Exanple 22: 5-Chloro-thiophene-2-carboxylic
acid {2-[(1-isopropyl - plper|d|n 4-yl)-pyridin-3-
Comparigtive Example 2 (ssya-comsirnupps, high epuversion at the end of the semi-continuous
- Chl or o-t hi ophene- 2- carboxylic acid
2-[(1-isopropyl -piperidin-4-yl)-pyridin-3-ylmethylsu
The pkeoEdytie]of Bxbinplel I @i fepeaed birthe fngirdyre tlﬁe’&hﬁ-@@ﬂ&nuous stage was
rocedure as described in exanple 15 startin
170 °Egth@]Pf%5(§Eﬁ e harand psejdopwnena was feddn 28 mipytes.cht @P.eaé ‘of the feed of

pseudg)g?ragl%g tHY 0§9ge'§10c&]§8}n}:d 5bycﬁlI OIrcht otﬂ' 9&%8&1&3 ctgrgp)(ycjy the amount

requifed f¢rithe soidatiqy df pepducuthene - tyinsliiticavid/| ) - et hyl ] - am de
(reaction tenperature 600C) . Fln | purification by
The Yb“‘r@b%ﬂdég? peo Rﬁ‘}qP}P@S‘(‘@l@WlFﬁU“ ?gnt + 0.1 Y%IFA)
gave pure S-chloro-thi ophene”-carboxylic acid
{2-[(1-isopropyl - pi peridin-4-yl)-
pyridin-3-yl met hyl - sul f anoyl ] - et hyl } - anide The title

conmpound wa ai ned a fluor etate in form
Compgrafive %ﬂm@’e{? f 'aﬁfegﬁf?m@n%? e s9aD% ol ;64 my M
The ﬁsrg% I re TEeExantiio 1 Gk Gepeahal thRE il tﬁxwh@cu%?ene was loaded at the

or o- t hi ophene”-carboxylic acid
beginfiibg| (ogethsopitbplyd sqivener Tl maiygtlwaStalddatpzmlg -at the beginning and partly

| met h f ano th am de i
in e SpOqTGCTMIe FRRNG A RSB atelpadsemabpcigrhlg & of cobalt
acetat@ﬁgﬁihyﬂfdﬁ@m é8g omme(nt%al‘i‘é?.b“a‘éet)itett@ﬂrﬁ%@}a% 2. 9@@ Wlagﬁmgﬁn bromide,
were added sol ut’i on of
0.1181g oggg“mmpylitrqm: pexahddmte4ax3d a.8bme qfra Gﬂ)xtmte dbtstralsopropyl titanate and
et b%%t orQ thart1et g%e resulting solution was cooled to
clra itaggte 4l poteit d878)y, Y cone, acetic acid were added
and the m xture was stirred for 15 mnutes at that
tenperature. Then, 491 ng (1 .1 equiv.) sodium
tri acet oxyborohydri de were added and the reaction

m xture was stirred for 48 h at roomtenperature.
ﬁ¢ter the reactlon had been conpleted a feM/drops of

. o o o

stage
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wer e added. The m xture was concentrated under reduced
pressure. The residue was taken up in DMF and filtered
WO pooonthes9 to get rid of salts. The filtrate waBCI/EP2006/004271

concentrated under vacuo to_ g.ve crude
(S)-2-am no- 3- hydr oxy- propane-1-sul fonic acid (1
-isopropyl -pi penid in

After e‘n%‘g‘ﬁ s a‘%“%??%%@“?%ﬁ%f“&ﬁ%%‘??"o %Cega%‘intgﬁa@ydrégaﬁg“ﬁ%"“m bromide,

and cérﬁfﬁf)aeetﬁ% BexahdBfhte Whs RdEh Ry Raéthi QI ARNRA-oF AidR%MidnC Total duration

acid 1- hydr oxynet hyl - 2- ( 1- |sopropylé£3?er|d|n 4-
of theytugwasa ?g)W'II)UI@t he }otdmrmwt sdiscadded wpsidhEoOg ehmgngapese acetate

tetrahyﬁvgq, 8%;%(%?'@@9[&13% b§8wq§p91 20804 IaPrH_nAt_rate hexahydrate and 12 g of

watery! sul fanoyl) -ethyl]-am de was prepared by an anal ogous
procedure as described in exanple 26 viii) starting
After cooling2dwiyto(room tempenature saddepsessunizing shameientepressusey eproduct of

acid and 4
the regjon P88 2P iy FIPLSS frdb ovganie samponesy
The y(eldsi ARARhOPYOdubH d@ﬁ{ﬁo@lﬂnenérev iverfifi Khdle £i nal purification
by preparative RP-HPLC ( CN H20 gradient + 0.1 9%FA)
gave pure 5-chl orothi ophene- 2-carboxylic acid
S) - 1- hydr oxynet hyl - 2- (1-i sopr opyl - pi peri di n-4-yl sul f
yl)-ethyl]- amde. The title conpound was obt ai ned

as its trifluoroacetat ecror,lnlf qg,{nlotoﬂ,{‘ggjxpg €6mp. Ex. 3
anmorphous material  Yigld: 15 ny ESt) - lmle 424

Tabl

chl or[TNAtyiedd fimolekhrpl  2889.6 91.0 88.3

5- Chl joro—thiophene—2—carboxyt+ec—actd

[ 2- (1P 85T RAIEITmalR i n- 4501 sullf andyt ) - 14

1,1- ﬁﬁﬁ \d GRdIY)] - am|de Ly (Met hanesgl T onf ¢ agj

2- (91 g%en 9- v]nethcxvcarbonvlanino)-Z-Tetth-pro y
| est|éthabtyleddprol’6]loni g acilds 3.5 3.2

2- (9'— ‘Fl vyoren-9 \I| et !’\rvur\nr hnnyl nnn; no\ 2. et h\ll n o y

I esté?ldﬂ§ﬁﬂrepared by an %%aloqous4ﬂ#ocejure é&

descrfi &% d@xanple 26 T) Sstarting from#4.95 g (15.
nnDI)I¥§ roxy-1,1-di nethyl -ethyl)-carbanm c acid

9H-f | {qovia “Q%yl rrethyl gsteoeadnd 1.5 96.8(1. E emi.y.)

nmet h npculfnnyl chloride. Mthanesulfonic acid

2- (QFHPAddTBAJMﬁéﬂhoxycarbdh?lan1no)il&-ne1hylﬂﬁropy

ester obtarned—n—crud rmras I-Howroi et
7.0 FT mIth oaceti c |aci 32501 <250 <106

S—[2-Q@hh§bu9ﬂen 9- yI mgt hoxygar bonyl am no) } 2- netohyl - pr

opyl JLester Thioacetic lacid

S R2- f r 9 g a ny }
T A R EATE, e Wty
phthatiegwidsbed i n exanpl e 26 ii) starting from®6.19 g (1

5.9 mmol ) net hanesul fonic acid

2- (9H f | uor en-9-yl net hoxycar bonyl am no) - 2- net hyl - pr opy

| ester and 2.1 m (1.8 equiv.) thioacetic acid.

Purification by flash chronmatography on silica gel

(eluent: CH2Cl 2) gave pure thioacetic acid

S-[2-(9H fl uoren-9-yl met hoxycar bonyl am no) - 2-

net hyl - propyl] ester as yellowoil. Yield: 1.87 g M5

(ES+): me = 370. iii)

2- (9H Fl uor en- 9-yl net hoxycar bonyl am no) - 2- net hyl - pr opa

ne-1 -sulfonic acid

2- (9H Fl uor en- 9- yl net hoxycar bonyl am no) - 2- net hyl - pr opa

ne-1 -sulfonic acid was prepared by an anal ogous

procedure as described in exanple 26 iii) starting

from1.87 g (5.1 nmmol) thioacetic acid

S-[2-(9H fl uoren-9-yl net hoxycar bonyl am no) - 2- net hyl - pr

opyl] ester and 4.3 mMl H2O2 (35 % n water) in 20 m

acetic acid. Purification by flash chromatography on

silica gel (eluent: ethyl acetate / nethanol) gave

pure 2-(9H fl uoren-9-yl met hoxycarbor iyl am no) - 2-

nmet hyl - propane- 1-sul fonic acid as yellow oil. Yield:

771 mg M5 (ES+): me = 376. ivV)

I I L .
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1.

gradient + 0.1 %FA) gave pure
S-chl or o-t hi ophene”-car boxylic acid

wq 200p(1 98y cl opr opyl - PCT/EP2006/004271

[1, 3, 4] thiadiazol -2-yl methyl)-(1-isopropyl -piperidin-4
-yl)-sul fanoyl ] -ethyl}-am de. The title conpound was

. Obtained as its trifluoroacetate in formof a
Clam&s

ol orl ess anorphous material. Yield: 42 ng M5 (ES+):

me = 532, chloro pattern . Exanple 34:

S- Chl or o-t hi ophene”-carboxylic acid

A prc[qe§s5f(x§ﬁh@p51q§ynq>rd pﬁtrgng;lillggrag@nlm‘,y pxidation of pseudocumene in acetic

nﬁn;inytgirggréﬁirgs? t?‘l%%bdﬁg ﬁlgd 2&@%% 8)/ {1/'% pé'(sfI gg&ggy la]ca{saﬁyry c})mposmon

cbAtalifPcataltOman ginedettind @omirﬁagab@mybsk <oRipHYink thelstages of
I sopropyl - pi peri di n- 4@&;@ farmyl ]-ethyl }-am de was

(pr @mite@bomlmﬂre@nalmg umene @bidrair 95 aeexygenwantaiming gas into a

e e 15. st

SSIGPR oyt &b PR S Estln | BBl s en et resling
lﬂﬁn (Ryseéh mﬂa&atra'iroﬁhh hPofflpa® Bh KRS tHMCBVAIPe ¥hd @t @Eérfiperature and a
[ 2-(1-rsopropyl pi peridin- 4-yl sul fanoyl )-et hyl ] - am de.

presurie gufificientctatriesft iy S ge &damells vé tRPtatib anquoHIEK D required to

nt +.0.1 9
A B pesiaBemeiar o i eing gnsumed. and
(ﬁ?ﬂfe[e[i{n@ a@xf‘éloz[rpo%h-@bﬁta@nng gas into the reaction mlxture obtained in stage (i)
car banoyl ) -nethyl ] - (1-i sopropyl - pi peridin-4-yl)-sulf
tmﬁbysqen@ali/wal} n&rﬂm @seudneummel kaschaep stonsumeds aeh eanalag yield of tri-

Ao Ruhet bt PErChEn B, Ve ESh)! mie = se2,

vamlraﬁ %d?@tstlﬁ)rsﬁlppleﬁ\‘éﬁﬁﬁdﬂl B0cdtalyst hﬁeﬂlhe‘ébﬁap&tleﬁ amhgé(i).
the foll owi ng conpounds can be prepared accordingly:

5- Chl or o-t hi ophene- 2- carboxylic acid
- hydr oxy -2 (-] f o
"lEh% c%g‘f%f g?r'ﬁl%jm( ilg{'%?l? é?lgé/ 1{eﬁ8£oglﬁéﬂﬁg$@tuﬁe M’b&% (Sg?g%:tlvgen 130 °C and
1[83'°C1pte$&§1’519fbﬂwd@hﬂﬂ0Pdlaﬁd460P§U| famoyl ) - 3- met hoxypr op
yl]- am de, 5-Chl oro-thiophene-2-carboxylic acid
[ 4- hydr oxy-2- (1-i sopropyl - pi peridi n-4-yl sul fanoyl ) - but

"f[’ﬂf]p(ri&lgls gg Flglgn l(ljl)r(ilg gv;}&%n? R %n %og S %f ?tgét%/ i Z?(“the‘:?li;e%lgtlon {emperature is
idreased tb G fibal Gy Bcﬂbd%b@[lbeﬁe é}rdCM(b?@,yﬂ)ﬂe&rﬂﬂy Ql)etween 215 °C and
3- car bamoyl - 2- (1-i sopropyl - pi peri din-4 yl sul fanoyl ) -
| j-am de, 5-Chl oro-thiophene-2-carboxylic acid
[ 3-di met hyl car banoyl - 2- (1-i sopropyl - pi peri di n- 4-
yl sul f anoyl ) - propyl ] - am de,
’Iﬂrre@ﬂba*sgof ehiy(miéeif ela?ms and B xyhéreinathé Pressure is between 5 and 30 bar, pre-
tl (1 i sopropyl - per| di n- 4-yl sul f anoyl ) - 4- nor phol i n-4
esab betwees- bty baini de,
5- Chl or o-t hi ophene- 2-carboxylic acid
[ 2-(1-isopropyl -pi peridin-4-yl sul fanmoyl) - 4- (4- et hyl pi
Thermadess oﬂar;yl Qneébf@immb atty 4] whatethethe oxygen concentration of the off gases
Chloro rboxyllc acid
Engétfgf: I%S? tﬁl6ﬁ/é) °di n-4-yl ) - [ 2- (4- et hyl - pi per azi
n-1- yl)-2-oxo-ethyl]-su | fanmoyl}-ethy |)-am de,
5- Chl or o-t hi ophene- 2-carboxylic acid
Th2-frbeass ehagudreorfydlaiss Hyto-X, ivhiesaip thepatal yit pempasitient fuythpr contains

- .sul f et hyl }-am de,

CSUEﬁ’?IaGag’?%/f#n&Bﬂene 2-carboxylic acid

{2-[ (3-am no- benzo[ d] i soxazol -5-yl nmet hyl ) - (1-i sopropyl

pi peridin- 4-yl)-sul fanoyl]-ethyl}-am de,

Ew@rbgasg.qf mlajmh@,nwh@eimaﬁlbcmyiumccmnﬂ of the catalyst composition is 1 to

33)' ‘Y‘L’ @u? %’yf Y ?e(ﬁ\' |°}re§'}h%ﬂo ¥h s o 0t byl soxazol -

5- Chl or o-t hi ophene- 2-carboxylic acid
{2-1(1-isopropyl-piperidin-4-yl)-(5-nethyl-thiazol-2-y
)- sul fanoyl]-ethyl}-am de,

5- Chl or o-t hi ophene- 2-carboxylic acid

{2-[(1-isopropy| plperldln 4 yI) pyrldln 2 yI sulfanny

oy
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10.

11.

12.

13.

Qperating in this way, at the end of the
sem -conti nuous stage of the oxidation the anount of

wa edoneid98e i c acid is negligible and there are BCT/BP2006/004271

i nternedi ate products of the,oxidation of the nethyl
groups |ike al cohols and aIdéhydes. Thi s avoi ds

Firapeest of SRR OF & EhersRits OGP ETRRBL oA R g RBositon s 0.5
tb N8 v pteFéra®y 30b 10RAYDXEIARYd Bthe fofdl e QoflicRg t he
need of an addition of catalyst in the second (batch)

stage of the oxidation. According to the invention,

[l th tal yst ds .added Jbefare t.h inni f th
el nebhSs GRA G2 of RaiBSS ShRIS, S BAIEARENDEHe Lliyst compo-
skighik BOt6 20 Wen, pefdritfty RO @S 66 S1t%PRIANS ®o WMRaBtal MefaE cdriterR.
staged addition of the catalyst, the catal yst

conpositions added at the beginning and in the second

tage of the reaction are different. This is not on
et canane B TR detor hevEEBVAs Jrinknese SPupd bffthe catalys
dofifposifibA iy BJ tol JIRAREE | fréfRsabReXpidsm WiYE, relaiPO®l the RflalQhetal content.
the final catalyst is different fromboth the

conposition used at the beginning and that used in the

econd stage. Th xi dat i of pseud nene to . ..
gt bR ES ekt Bt nh F o BhorPRTRE A Ml cofecotragipnycomprising
BBald Hghgaae, andl optlondlly dRkafe BERorOfitadiueatidloyiSto 1.0 wt%, preferably
conposi tion contalning at |east cobalt, manganese and
B2 il (hES witherelasiye to the totgl anapunt efipsudoaimeneg epwiayeds es
between 130 C and 240 C, preferably between 140 C and
230 0C and at appropriate pressures between 5 and 30

TR profese fof laah lovie REtIRRS 16t0and vaferélathbromEne icoRetration is 0.05 to
above, the first part of the oxidation reaction is

G amitYoe cprefigrablis Oal dend-3 b i ielaive for Scedatal amgpnt ef pseudocumene
‘%%ﬁggzcunene is not |oaded into the reactor before
Startihg the oxidation, but is fed gradually and
si mul taneously with air or an oxygen-containing gas in
the first stage of the oxidation reaction. Preferably .
Theeprpease of any one of glaimed to 42, whereis| theweeighhdatiq ef agetig acid to total
Are 0N ..t reaction
%@g%égsd%ﬁéﬁ%ézi%?6§4de§§E$Hﬁ§qé*g%é%?and the air in
it is displaced with nitrogen. Under stirring the
pressure is regulated to the desired value with
nitrogen and the tenperature is increased to the
initial reaction tenperature, usually between 130 C
and 180 0C, preferably between 140 OC and 160 0C. Wen
the desired reaction conditions are reached, the
feedi ng of pseudocunene and air is started. As a rule,
the feed of the desired total anmount of pseudocunene
is conpleted within 5 to 35 percent of the total
reaction tinme, preferably between 15 and 25 percent of
the total reaction tinme. During this period the air
flowrate is regulated so that the oxygen
concentration in the off gases does not exceed 8 vol %
and is preferably between 2 vol % and 6 vol % in order
to avoid the formation of explosive mxtures and to
reach the desired anmount of oxygen consunption in the
sem -conti nuous stage. At the end of the
sem -conti nuous stage, when all the pseudocunene has
been fed, the amobunt of oxygen consuned by the
oxi dation reaction is between 5 and 25, preferably
bet ween 10 and 25 percent of the total anount required
for the oxidation of pseudocunene to trinellitic acid.
At the end of the sem -continuous phase the
pseudocunene feed is stopped and the air feed is
continued to conplete the oxidation reaction. During
this batch stage the tenperature of reaction is
conveniently increased to a val ue between 200 C and
240 OC, preferably between 215 C and 230 0C. In the

T T Y Y | - D D L 1



