WO 20091007015PCT/ EP2008/ 005187 1 Mal onam de derivatives with
antithronbotic activity The present invention relates to conpounds of the
formula I, R15 (1) Dr-N 2 R7 R8 5 in which D1, 02, X and Y have the

meani ngs i ndi cated bel ow. The conpounds of the formula | are val uable
pharnacolo%icall _active conpounds. They exhibit a siEppshosiifosrsyt hrombotic
effect aWE44P&"itable, for exanplg, for the therapy and prophyl axis of
cardi o-vascul ar disorders |ike thronmboenbolic diseases or restenoses. They
are inhibitors of the blood clotting enzynes, especially factor Vila and
can in general be 10applied in conditions in which an undesired activity of
factor Vila is present or for the cure or prevention of which an inhibition

of factor Vila is intended. i j urthernore relates to processes
t . . .

f or thﬁﬁﬁ?%ﬁﬁgtq%gﬁa%‘fesc@%p%ﬁﬁﬁg 0 O%tetﬁégg?‘ rnmula |, their use, in particular

as active ingredients in pharmaceuticals, and pharmaceutical preparations

conprising them 15 Nor aenost asi s j result of a conpl ex bal ance
bet vveer?ﬂeﬁé'eﬁﬁ“ﬁé‘é‘é%@gn(#gésg? CPRIPPHRYS 8“?]8?%&%1??’% and cl ot dissolution.

The conpl ex interactions between bl ood c®1bs, specific plasm proteins and
the vascul ar surface naintaiy} the fd4g ditly of blood unless injury and bl ood

| oss occurs (EP-A-987274). yRgi gni M.&a diysegse states are 20 rel ated
to abnornmal haenostasis. r anp%e, t hronbus fogyation due to
rupture of aphetpsecl.eroti g IS

i

hel Taj-or~cause of acute nyocardi al
infarction ard uRstapl e jangi ma. Treafnment| of ‘an occl usive coronary thrombus
by either thro era(By o peCelt &fdous angi opl asty may be

acconpani ed yy—fcut e tihr aRbol ytic recl osure of the affected vessel. 9¢c 2
coagul ation wi thout diR8ctly inhibiting thronmbin but by inhibiting other

steps in the coagul ation cascade like factor Vila activity, ecd.l.ni cal
st udi esiniwhighaBdohg. AmdddobavanedNeYNRs Wﬂ?@ie{da?ﬂg‘fvﬁge 83?%%@% %\/th?ved at
earlier GHagkbadl GRESonIHRdasSTHaC:Mibid@ stond anti-or

Vil a, pftpg'%’/g%?ssaﬁglt’%%ﬂ |S}r mat i %ﬁél\?\n&?ﬁcﬁ)ﬁ? produci ng the ?ICééedi ng side effects
obser vettiramhbdticdiffest and Brestitable, fon examle, ol thednesapy aad REPPIYIEXIS @ oy
Henostas. .74 (1995).. . i i s¥sfanee asalggest i ng
that i n?ﬁfg|0f‘{=’{(§ﬁu%{)d}3§%%? It@%ﬁwggﬁ@bégbqﬁgg%gﬁﬁa%ni nhi bi tg rest enosis
foll g\)m mgiRald sine afugidaittisg yn?lr?esﬁ,\.espﬁﬂilﬁw fagtor Mil.a,an%@mﬁtwﬁzl; lt?e (1996)

; : speci fic. .inhibitor 0 : I property
prot@ | e2Riigddn ﬁav%“%*‘efb@t"é‘?i?ﬁ‘ 38 qu%%ﬁhd(’:aa\avbgpt@Cﬁ \{I%legrr%%t\ﬁ?gé of nedi ci ne.
I'n parti:tﬁ%'é'cﬁrpr%ﬁarﬁiaﬁtoﬁwméhlﬁrinhim'ci;cb:intmfrfa?mu‘gtlg IiEinta‘nﬂel_ dt Theeinyatiégn |t e
ci rcunst ances ere the present ugs o oice rel ate
sul phat Buthgsngsaeles [R9CesHos fPhé‘F%’é‘é??r\e}go%PF%or{Wééngjrsg(ﬁ E\@é rd;lmg} _ scti ve.

Cer t ai nyzms@, }rpg?]a?‘ti_éﬁlaif achiveVhyredhaveingiiaendyeteals, dad phabeacdutical

W02/ 28 é I ch disclose conpounds inhibiting factor Vila. However, the
pr oper t prepacdtidng comprsigdne®npounds is still not ideal, and there is a need
for1%urt her | ow nol ecul ar wei ght factor Vila-specific blood clotting
inhibitors especially with inproved activity. The present inventi ogg

sati sf y Noheabimmereostagislss the residtofn aempley briansasivern he RIREETFEE HFLE | and

| a, which.exhipit fac b bi i Y Bétreba \vabueddile, agent s
with bef’l‘té‘"ﬁ'ogeg’é@?{'% f%@& 3%b%ﬁg@hgﬁtf%%ﬁ&%gﬂéﬂé&% t he combi nat i on of

t _h;ahm;(t %gcgﬁ(ggia@uﬁmetem drﬁdeg;mnpides%fﬂhephémm sty q;rbie%ﬂfffaﬁ i o

Wi , .Y an offers co ity. a
SUMUIRY imyi apcripad 58 SERUT (ERar 8878 8t MRy SR el Uhdad SRt X1 7% o
ﬂﬂzwherr@tbf@%% %Fragn@% megq%%g‘psgcdregggﬂlzeagﬁ? thxormbys formatine dupteni ng) or

uori ne, - , , 4) -0- - - 0- o -

- 0- CH2- omure watbﬁ@syﬁerotW@%'smﬁw CPgs%ﬂ‘i%Fb‘g‘% F}V(éfé@?%r %%’%EE”?

or di - SURGIJNE BikihadRBERMERICS Yin BooREReRRItey thymBLE by WitberhmRIdyic

chl orine, bromne, fluorine,. -0-%-03)-perfl uoi%ggi%kqvﬁlute-o-r% -iC(O)-O-R6

or - S( Q)tﬁer@mopa?wta(ﬁou&A@éB@Pl@Sd PY bﬁ‘f&PE@é’ﬁ“ . am- i) kyl, or
ti, rei ted out of the group pyridine, pyrimdine,

t hi azol ée%Y?’g‘fr%iée?ﬁ%%ﬁ%%? gi%lspe?Het is unsubstituted or substituted by

chl @si ne, bromne, fluorine or -C(0)-0-R6, Y isl)-N(R4)-, wherein R4 is

hydr ogenrhaétré) @or?trinurera%ttg Yea Rded o) safedhd MRdVe thetipalid-drtiBdaguiits to limit

or prevent thrombus formation. it is most desirable to develop agents that inhibit



6) 7) -S(0)2-, or 8) 2b Z isl)-(C0-03)-al kyl ene-Het, wherein Het is

sel ected out of the group 1, 3-dioxol anyl, furanyl, norpholinyl,

[ 1, 4} - oxazepanyl, oxetanyl, piperazinyl, piperidinyl, pyrazinyl, pyridyl,
pyrimdinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolyl,
t hi enyl and wherein Het is unsubstituted or nono-, di- or tri-substituted

i ndependently of one another by R5, Wherein R5 i s hydrogen atom

01-C2 | | =0, i .
- 00- 02) pacfaionciiiet Rl e Tt pIeect ] rin o steps Lite. o e
wher ei n E@agL atlﬁfﬂé%ﬂeaﬂ(@nf‘a@tfor 0O 84bvitg) Rydalindhl studies in baboons and

-(G -C6)-alkyl ene-C(0) - 0- R6, 3% (C1-06) aIkIenegﬁ]F r}
hydr ogendegorhaye SIO@ID C'EQ?t aneeting gnzypies. evplvedi ot e ﬁf@?sﬁilth%erel n

R(lgoagg) %ﬂi#&ﬁ@_@%@%@%l %u&l’é %\@ 1%%% @E’#’torr"%cﬁg &I cgﬁé\ﬁbgf?s %Eﬁ’lrfgrnnéa_ltlono) R6 in

all its Mtbomlps@dmng: ther bieeding sidet effestst I@éﬁ@wﬁdl witangirecit thsomamj its

hysi ol t ded
P occas. PO (prkpdader shob Trontnacar- 1o 125t S e Sbove.
Klarszrl %S;/@%Jéﬂzrﬂ%(m@g diteryi bdbdrating otkes iahibition bﬁrfavﬂoaéxlllieiltI%Uera(aod V RI15

% NH R14 H3  2c wherein R20 aﬁr’]d &ga}ge qgﬁ?pend ntIy from
each ot hé@tEWf(YH iRitscrespnasisy éelieuringyi RaHopR AP RIBHY | E(af nfhiester, or
an acti Ve gmgﬁ,:ﬁg% {odh) dxge anhydride, or any other activated species
resul ti ng actl on of the carboxylic acid with coupling reagents,
and Rl, R2spdefiic Rejbitat4f fRisr VRaeyhith hasoa fayouvabiadroperte peafilelsouled f or

formul a ans ,of f.or b aci d
deri vat i bgv%ébl?%t@g@al Hﬁa“r’%ﬁw@@ ﬁeaﬂ%%fiﬁggﬂlﬂ%%gc\rﬁup é’%g‘fcc et 8@’& [(C)r nula IV
and an awideniiensr WbuldBLefding Lb@bvxemmmm@s oy ihe p&esehtct&ugs'afl ve
depicted in fornula 1|1 and the NH2- pdelcéedlnf rmula V. .In a
third aspbeice likpdhepgria ﬁﬂddﬁ%@‘as’épbﬁtﬁ%r%ﬁ E%” & é[fé'ln&&?%twe LAWY i sing at
| east one..£oMm Qﬁe& the formula | a as defined above in all its

st ereoi so Q ﬁ#lorrrs and nmixtures thereof in any ratio or its

physi ol oflecwir yntilgtees atfl fectoal\ia have @irphdy reeBudessabey iadvapZabISE3carri er .

In a fourth aspect, there i.s.pr d S formul a
la as det{HH 8'55'8% CORPQUNd} frﬁ] tl'égi |(55'1(;\?#ég ﬁo@%\feﬁﬁs&] n@%#?'qy SJE%fSIQ% hereof in
any rati ¢hétfe édrapouriityisi Qillawt G@édlyarﬁd)kfﬁrabé @ sadd for fathdriewpnoléoglar on of
phar maceuticals for treatnent of abnormal glronbus formatl acu

myocar di #ieighit facten yha-spechicobloodyclotting dibiters eshpsially) Wi gn@i’w&"e
t hr omboenpliys nTh@;dr# ﬁ{eﬁ%r'\tlcﬁ'so%é'f’ &y %ﬁéoéb@\ﬁee%eéﬁé &@P@T@ﬁb%é\@i t her apy

or percutanedus tr umi nal cor onary angi opl asty transi ent
i scheni ¢ catpmokds of tthe kkermulae éramdt kae wthieh Q&iﬁlbtié@@@ﬁV“@yﬁ'@!@éO@{r%ﬁﬂt\/Ithg of the

coronary or, peripher art i es, r i's post
cor onar 5 201 FE aluPaRl A S LT olBRSEraiVY A T e Espstahgng 2 POY
| ong- t er ohtymationl yfsihe patiye nésidud diehoeary nealomamoib uend ph@mmres:doeo:mr ring in

t he veins of the | ower extre ies follo bdom kne r.hip

sur gery, REMLHRALSG With Kr ¥ R5E ﬁ?fmwﬁédﬂm%gﬁ {;‘Ph\é‘t cﬁg&mtyt he | ower
extremties followi ng abdom nal, knee and hip surgery, a risk of pul nonary
t hr omboenbol i sm or di sseni nat ed system c intravascul ar coagul at opat hy
occurring in 2d vascul ar systens during septic shock, viral infections or
cancer, or reducing an inflammatory response, fibrinolysis, or treatnent of
coronary heart disease, nyocardial infarction, angina pectoris, vascul ar
restenosis, for exanple restenosis follow ng angi oplasty |ike PTCA, adult
respiratory distress syndrone, nulti-organ failure and di ssem nated

i ntravascul ar clotting disorder, deep vein or proxinmal vein thronbosis,

whi ch can occur follow ng surgery. DETAI LED DESCRI PTION Thus, the present
invention relates to conpounds of the forrmula I, R15 R8 wherein Ti and
12 i ndependent from one another are selected fromthe group consisting of
carbon atom which is unsubstituted or substituted by R12, and nitrogen
atom WO 2009/ 007015PCT/ EP2008/ 005187 3



D1 and D2 i ndependently from one another are 1)hydrogen atom
2)-C(0)-(01-C6)-al kyl, 3)-C(0)-(Co-CB)-al kyl ene-aryl,
54)-C(0)-0-(C1-C6)-al kyl or 5) -C(0)-0-(Co-C6)-al kyl ene-aryl, 6)
-C(0)-0-(C1-Co)-al kylene-O-C(0)-(C -C6)-al kyl D1 is hydrogen atom when D2
is 1)-0OH, 102)-0-C(0)-(C1-C6)-al kyl or 3)-0-C(0)-(Co-C6)-al kyl ene-aryl,
4)-C(0)-0-(C1-Co6)-al kyl ene-O- C(0) - (CRaCo) -al kyl R1 and R2 i ndependent from

one anot E;r ﬂrEYl) hydrogen atom 152)-CH or
3) - (Co- ne- T- (Co- C6) - al kyl ene-W wherein T is oxygen atom sul fur
atom - SR2a fifst asPédrlifere isPrévided RysHnogmdadfaommalla 14 CL- C6) - al kyl, wherein

al kyl is unsubstituted or nono- , di-, tri- or tetra-substitut ed
i ndependent|y of one another by R13, 20Wis hydrogen atomor aryl, wherein
aryl is unsubstituted or nono-, di-, tri /

teér azubstl tuted
i ndependent|y of one anot higr by RlSH R7, R1 4. Rl l ggd R16
ophi - ) -al kyl ,

i ndependent from

~¢- atom 2)

253)-CH, 4)- ‘ yl, il5) hallogefn or ©)- NIXZ X |sl) haI ogen,
302)-(C1- &) per P yl, O WD Q009 pp?OlSPCT/ EP2008/ 005187 4 3) -0-(C
i-C3)-perflm

-S(0) n- (G - C3) ®per f 1 uor oal kyl , wherebn nis the
integer 1 or- 2, 5) -(Ca-C4)-alkylene-aryl, wherein aryl is uNEe/BEtituted or

nmono-, di-, t;pi;an@[)z are each hydrdgehemmsubstitut ed i ndependently of one
anot her by R13, er ei r}ﬂ hal o (G - C3) perfl uoroal kyl ,

- (C0- C8B) - al ky é?he Es- %T'”&l%ﬁ?%’ﬂ‘& C(0)-R6, - (Co-08)-al kyl ene- (0) -
0-R6, -0-(G-C3)- pzarflueﬂcr@l kyl, -S(0)t--(G-C4)-alkyl, whereinr is the
integer 1 or 2 or -(CI) ) - al kyI ene- (C3-C7)-cycl oal kyl, wherein R6 is
hydr ogen at om or -3)C1- Cé?cgl?:kyl 106) (C0- C4) - al kyl ene-Het, wherein Het is
a heterocycle COI’lSAfStI n_gog 3 rings, in which one or nore of the 4
to 15 ring carbon a)tom; are2repl%iced by at least 1 heteroatom sel ected out
of the group nitrogen, qz(me{c}e 5-CeyFf ur and wherein Het is unsubstituted or
nono-, di-, tri- or tetra-substituted independently of one another by R5,
wherein R5 is - (C-@4- al KCHMaFpgen, =0, -(Co-C& 15al kyI ene- 0- RG,

Co- C6 | Kyl 0
ECI) 043 ZI kzl :RZ 7(9( )ﬁ%n&@?‘?méﬂe‘%w '¥ ug%%o%%d Oér(l)eOli SUbﬁt'tUt%\%erel n

aryl is unsubstit uhdebeodemtiyndone dothertoyiR13or tetra- substl t ut ed

i ndependent |y of o 0 r..b en )-N( R4) -,

wherein R4 is hydr\grgeeﬁlﬂa%(h;%'sor%! (Rg P;'%m"?% %LP)”R%) 03?8@3)%%%0]]8?‘6 -N(R4) -,
-0-R8, -C(Q)-0-R6 or ~8(0)p-(C4-Co)-alky]

wherein R6 is hydrogen atom or —(C4-C4)-alkyl, or

8) Het;, wherein Het; is selected out of the group pyridine,
pyrimidine, thiazole or thienyl, wherein Het is unsubstituted or substituted

by chiorine, bromine, flucrine or -C(O)-0-R6,

Yis 1) —N{R4)-, wherein R4 is hydrogen atom or methyl,
2) -C(O)-,
3) -C(O)-N(R4)-,
4) -NH-C(O})-,
5) -0-,
6) ~S(0)-,
7 =5(O)p-, or

8) ~3(0)2-N(R4)-,



4) -N(R4)-C(0)-, 5) -0-, 256)-S(0)n-, wherein n is the integer zero, 1 or
2, or 7)-S(0O)m N(R4)-, wherein mis the integer zero, 1 or 2, Z
isl)-(C0-C4)-al kyl ene-Het, wherein Het is unsubstituted or nono-, di-, tri-
or tetra-substituted i ndependently of one another by R5,
2)-(C -C6)-al kyl ene-C(0)-0-R6, 303)-(C -C6)-al kylene-O-R9, WO
2009/ 007015PCT/ EP2008/ 005187 5 wherei2zb RO i s hydrogen atom or
-(C1-C6)-al kyl, 4)-(C -C8)-al - - . ' 11
i ndependent | y%fsr om’one gﬁ@f@% mgrggg#%%g)eeﬁ%% to‘?n\é@%tgb Bug%]fgﬁ'eaé}guﬁ
-5(5 )CO( 83) cil) Ky : Enf-@é-@)oxgi)ﬁn%&@@g%brpgg% ?ﬂemﬁa%?a@ﬂw? okd@dnyP) - al kyl ,

N - -alkylene-({U)-Ro, - - - nyl., - (.
22)  pent 1 hor oal kyRESTSII_RIGHEN) PRPRIH B CBIENSbe MBI - s, o)
- (G - A4) - al kyl ene-@atytydroftrang] tetraétiytoply@inynsisaslyi, thidrgtlaray wipeia Het &i -, tri -
or 10tetra-substituted jndependently of one anpther .10 henyl ,
wher ei n phenyl is YHH sit’,mqﬁ‘?-gr, m?'?q"-é'"o?rq'i‘"é'ﬂ?Si'zﬁ?fg‘gp?q%ngéﬁﬁilai83%8'?\%5‘% ly of
one anot her by -(G9®R%)-al kyl ene- (C3-C7) - cycl oal kyl

e o) o &Y rat s mebinRaS yarbder o AL SN Ruddhon P b - Loyl

is the integer zerghenyi, Moride, RCYOMAMY¥nd-&(0)-DIRY)-0.RIDC(0)-RE, or

12)- (G -C3) -perfluoroal kyl, or and Z together are hydrogen atomand X is
1) - (C1- C3) - al kyl - CNC1ZBppikyEens-€3R6per f | uoroal kyl, 3) -0-(C-C3)-, 4)

-S(0) m (C1-C3) - perfl uoraoal kyl , wherein is.the integer 1 or 2, 5)

- (CO- ¢4) - al kyl ene_%rgin&%&éw{o%atﬁ)rg Oﬁn%’f?“)dﬁlﬂfl' tri- or tetra-
substituted indepepdent Ly, af,\QNGiABLBRO-Y, aryl, or 256)phenyl substituted
by -N(R3)-S(0), whéerein R3 7% hydrogen atom or -(Cl1-C6)-alkyl and p is the
integer 1 or 2, in3lall +H(Cg-Gd)eitkgyensdhBBic forns and m xtures thereof in any

ratio, and its physiologically tolerable salts. W 2009/007015PCT/
P2008/ 005187 6 2) W%e'ﬁ%é“s*éﬁvgff?%ﬁ?ﬁ“&ﬁ“&%15783}'@!‘531 es to the conpounds of

the formula |a, )DL ag@w ﬂ%ﬁl&leﬁ@ﬁs@ﬁh‘%@?ge” atom X is 1)hal ogen,

sel ected out of the grou orine, | drine, bromine and iodine,
52) - (G - C3) - per f | upharaink/lo, and)R 110adebindEitly remfdneemotiek e, hydjogen
-S(0)n-(C1-C3) - perfluorpal kvl ereiln n j e Jnteger 1 or 2, 5)
_(Co- C4) - al kyl ene- &P T&%ﬁ@é&:ikﬁ%ﬁ@hlgsor§£¢@%E)éﬂk%’ut of the group phenyl,
napht hyl, biphenylsl, anfdryd)-Myiehbunogre! unsubstituted or nono-, di-,
tri- or tetra-10substituted i ndependently of one another by R13,

in all its sterecisomeric forms and mixiures thereof in any ratio, and its physiologically

tolerable salts.

In a second aspect, there is provided a process for the preparation of a compound of
formula la as defined above, comprising linking the building blocks of the formulae Il IV,

and V

R15
R1. R2 Jz T NH, R y—2Z
RZO\[RS(RM HzNwNH HN N (V)

O O R8 R7 cH, "

(1) (IV)



wherein R13 is hal ogen, -(Cl-C3)-perfluoroal kyl, -(Cl-C4)-alkyl,
-(Co-C6) - al kyl ene-O- R6, -(C0-05)-al kyl ene-C(0)-R6, -(Co-Ca)- alkylene C(0) -
0-R6, -0-(C -C3)-perfluoroal kyl, , -S(0)1-(Cl-C4)-alkyl, whereinr is the
integer 1 or 2 or -(Co-C4)-al kyl ene-(C3-C7)-cycl oal kyl, 15wherein R6 is
hydrogen atomor -(C -GC6)-al kyl, 6) -(CD-CA)-aIkerne-Fbt, wherein Het is
sel ected out of the group acridinyl, 2&azai ndol e (1H pyrrol opyridinyl),
azabenzi m dazol yl , azaspi rodecanyl, azepinyl, azetldlnyl aziridinyl,
benzimd 0 - z | #mﬁﬂ

benzoxaz %Q{QYA %%Qg&ﬁﬁgg %’I%q%(&epg gé]@?ltf@zn o%a% 3 r en 9?@? r gFZ%I i Wi the

ZObenZ'S%§|%5WI§L0URQ§WE§%EQTao?%}wyéc &{]Qﬁéﬁj ‘lamt? 5 195G 2 why ofis DOI 1 Y1

chr omanyl ci nnol'i ny |no

4, 5-di hy v4 | 21 |
e e e

di hydr of 3@53&@ R ehﬁaﬁyqi&@fM@W% RAGIBNVt2, X Wﬁr?eﬁﬂ)ére ab RefR@0bL} di nyl,

i m dazolinyl, i m dazol yl, i ndanyl, 1H i nd dazol yl, indolinyl, 25i ncinty!,
1H- i nri nkAnulaenBYy |rﬁ/é&fn§ro@%fhwmd &{‘@Wdér WEYHetwé&ﬂ!h'érdaﬂad%M}@ acid 96ivaEed 1 nyI
i soi ndol yl, i soqui nol i nyl, isothiazolyl, isothiazolidinyl, |soth|azoI|nyI

I soxazol yk Icieﬁ(ﬂ%ﬁ%tﬂhibnb!'and oM BZgldugide bted2n @Rzl draydn aries oBh@eF azi nyl |
WO 2009/003015PCT/EP2008/005187 7 nor pholinyl, naphthyridinyl,

oct ahydr @s@PathdBtiveyh theOxeRBb:@AD byl deﬁv@véde@&@dllﬁmhﬂa llidarg, the oxpdi azol yl ,
1, 2, 5-oxadi azolyl, 1,3, 4-oxadi azolyl, 1, 2-oxathiepanyl, 1,2-oxathiolanyl,
1, 4- oxazgpapWepicteddn foxaaepi. nyl , 1, 2-oxazinyl, 1,3- oxazinyl, 1,4-oxazinyl,
oxazol i di nyl, oxazoli nyl, oxazonI oxetanyl oxocanyl , 5phenanthr|d|nyl

phenant hy Ola Ithrt]x)élaingcrtetﬂearﬁli n%o&d%% g pﬁg eutb i e?reggr%{' (?l%( %E)llﬂ L"ssr?%c_i at 183@?819@( azi nyI

phthala2|

pyr azi nylcbmﬁg n%zo?medf' Wula gagz O:fe% ﬁgé Qlé(clrvledrpﬂ]@szglaéé 'SOP%FE& %ﬁ“ QX& msxtures

pyri dooxazo pyri dorng Iazoly pyr 1di nyl,

pyri ni di Wéreofpw léﬁ ,,91,51)/& itdP A Q!;]F&ib%&"wiedaﬁwg 1 BYd 14 %Wécregt:@éli

pyrrolyl, qU|nazo qui n qui no |Z|nyI qui noxal i n

qui nucl i hydrofuranyl tetrahydr0|squ|noI|nyI
tetrahyd?%&%#aﬁ%ﬁﬁﬁ tetrahydrofuranyl tetrahydropyranyl
tetrahydropyridinyl, tetrahydrothioph @y tetrazinyl, tetrazol

6H 1, 2, 510 RifestiinzaspesH therp, i prviderjtheiHee 8l 4 fompoupd Af {Hg; fari e 51 p defined
1,2, 5- thladlazol¥ 1,3, 4- thladlazoly thianthrenyl, 1, 2- th|a2|n¥

1, 3-t hi a#P ﬁxﬂ in g4ty rﬁt%ff?'ﬁweﬂ% %”Fh?%f%d?'ﬁ“rest H?@a% gw any {ptie, of i Fihy | |
15t hi azolin thie thi etany|, thjenothjazol enooxazo

thi enoi m%&%@???aiiyttﬁ%@b&ﬁ”s BRG] P ﬁ?’a&sw A5t Bt by 1
t hi opyra tr|

12,5 tr.%afewli Thrgmbuh, 35 malon, %u%é 5% 3} Mg, eatablasthp gﬁ?’&ﬁ?r

1, 4-tri az n x n S unsu di
L gﬁ tg?t%é'%i%@%@. | ﬁ"%ﬁi’%ﬁ@nﬁ% TbStal Shnurd AESHER MBSy o s
' ?Q-)( 06) g@%rﬁgyl %%éré}%e%%%r?ran g reg%)rggrgla% #&éﬂérg%gcgg transient ischemic

& unsubdRPett SISt RGBT EloBleqfn: offess LA Bl Bl thETE U o7
one anot ré raQ&‘y Jg%g’e q:rn &%E zani{\gif@g%&te%%?g] pogt g?ro%éyN%rR{}% %svg}%rcﬁ)‘égtﬁél i's

hydrogen omor -

N( R4 2
e zoégféxﬁa)@i%%%?ﬁ%g%’fﬁ%% Bor B ) Eepldanlo eahis? Blfoiodc 07 2. O

zero, 1 %ro%bu;fdrﬁéﬂorﬁs&u% tﬁkﬁ@ﬂ%@ﬁk%f"ﬂﬁé ioWMﬂ%&ﬁérﬂzt:b@?oilb@mH%H@rﬁhblt uted or

nono-, di-, tri- or tetra-substituted independently of one another by R5,

2) - (Cl- C%é@'ol‘)ﬁpeé‘u?%e@& %)6 thechhbus( fohmdteh-RE&vhg et Bhs ohes Riwar R i's
hydr ogen atom or - yl, 4)-(C -0C6)-al kyl ene- N(R10) - R11, wherein

R10 and @(ﬂremd@pﬁﬂ@l@n@l Mbtﬁdnﬂﬁélo%e@n(éhbehlpars@wdéf@r @ge@,kabanmuimonary
-(C0-CA4)-al kyl ene-C(0)-R6, -(CO0-C4)-al kylene-O-R6 or -(Cl-C6)-al kyl,

105) - ( CO-thidpmabkpbiene ofdifertated §Ystenti€irtraPascalak ydngulatobathy occurring in

-(G -C3)-perfluoroal kyl , 8) -(CO0-C4)-al kyl ene-(C3-C7)-cycl oal kyl -R5, 9)

-(G-C4)-al kyl ene-aryl, wherein aryl is as defined above and is
15unsubstituted or nmono-, di-, tri- or tetra-substituted independently of

one anot her by R13,



10) phenyl, wherein phenyl is nono-, di-, tri- or tetra-substituted

i ndependently of one another by -(CO-C4)-al kyl ene-(C3-C7)-cycl oal kyl, =0,
-(C0-C6) - al kyl ene-C(0)-0-R6, -(Cl-C6)-al kyl ene-0-R6 or
20-S(0)5-(C1-C3)-al kyl, wherein s is the integer zero, 1 or 2, 11)
-S(0)r(CG -C3)-alkyl, whereinr is the integer zero, 1 or 2, provided Y is -
N(R4)-, or 12) -(C-C3)-perfluoroalkdd, or Y and Z together are
hydrogen atomand X is 251)-(Cl-C3)-al kyl -CN, 2) -(Cl-C3)-perfluoroal kyl,

R e bl

- (C0- C4) 5 stituted
i ndependent (?? é%%g%ég? FI%‘%@% tﬂegtnﬁg&-e?or{ggar hE%'lé d'ssgiraseezft(:wi Q@Qa'ﬁtépof t he
group ph I h , | sQr e “henyl
007 PR TR TSN g oot pBleBleny
and p is ah&@plb&?qgémﬂcﬁ?r a@ult by ﬁ%tbry' Bétréés%ﬁfa!rcﬁﬁémﬁwbﬁ d‘réHr{VFanﬁf%d M xtures
thereof inany ratio, and its physiologically tolerable Salt 3) The

present igRXERNLRA BlrSRsERhAEBEING UiddigerC 98RPYBHASorObrokitfl v@fn%*@nﬂo%is wher ein
10 D1 and D2 are each hydrogen atom X isl)chlorine, bromne or fluorine,

2) -(C1 mﬁa‘%}m@%&éuﬁ%n@mngwurgie@ -0- (G - C3) -perfluoroal kyl, 4)
-S(0)n- (C1l-C3) - perfluoroal ky wherein n is the integer 1 or 2,

155) - (Cbligﬂiﬁkﬁﬁé§§§§£§fﬁﬁi’ wherei n phenyl is unsubstituted or nono-,

di-, tri D ! ed i ndependently of one another by R13,

wherei n Rigdsi tﬁe‘Hﬂéﬁrlt senBbQTRIBfs tB'déﬁ{do'&ﬁds 0( k- fofhaiqr f 1 uor oal kyI
-(Cl-c4)-al kyl, - (C0-C6)-al kyl ene-OR6, -(CO-C6)-al kyl ene-C(0)-
-(C0-Co) - alkylene C(0)-0-R6, -0-(Cl-C3)-perfl dboal kyl ,

-S(0)r(C1-C4)-al kyl, 20wherein r g¢s theRi®eger 1 or 2 or

- (Co- C4) - al kyl ene- (C3-07) - cycl oal kyl R2wher ev&r Re +¥-hyAir ogen at om or

-(CLl-C4)-al kyl, 6)-( CA)TaIk ene Fth whe Het is selegjed out of the

group acridinyl, gza nd@%e & @ ~yazabenzi ni dazol yl ,

azaspi rodecanyl, azepinyfl, a et| nyI a2|r|d|nyl benzi m dazol yl ,

benzof ur anyl , benzot H of U ben? ot hCbph&i#l , benzoxazol yl
benzt hi azolyl, b aZtY i azol fﬁ@nztetrazolyl ben2|soxazolyl

benzi sot hi azol yi, carbazoIﬁB 4aH car bazol yl, carbolinyl, chronanyl

chronmenyl, cinnolinyl, decahydrochinolinyl, 4 5- d|hydrooxazoI|nyI
di oxazol yl , dMﬁw&zﬂnyl 1 3-di oxol anyl, 1, 3 dloxolenyl

o oy o sy LB RRAE D o ot £ SRR o croun s 1 o

i m dazol |dﬂy,hrbonmtdazwh;dh 1s|unda§ﬁ\3titutedildr|snbla‘2taﬂeyjlby Rmtcdndrmtrogeﬁ/ﬁom
2009/ 007015PCT/ EP2008/ 005187 10 indoli zinyl, indolyl, 3Hindolyl,

i sobenzof uranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
i soqui nolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
i soxazol i nyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,

. nmor phol i nyl, napht hyridi nyl, octahydroi soquinolinyl, oxadiazolyl, 1,2,3- 5
oxadi azol yl, 1,2, 4-oxadi azolyl, 1,2,5-oxadiazolyl, 1,3, 4-oxadiazolyl,
1, 2- oxat hi epanyl, 1, 2-oxathi ol anyl, 1, 4-oxazepanyl, 1, 4-oxazepinyl,
1, 2-oxazinyl, 1,3- oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl,
oxazol yl, oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenot hi azi nyl, phenoxathii nyl, phenoxazinyl, phthal azinyl, piperazinyl,
pi peridinyl, pteridinyl, purinyl, pyranyl, 10pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimdazolyl,
pyridot hiazolyl, pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolinyl, 2H pyrrolyl, pyrrolyl, quinazolinyl,
qui nol i nyl, 4Hqui noli zi nyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
t et rahydroi soqui nol i nyl, tetrahydroquinolinyl, tetrahydro-furanyl,
t et rahydropyranyl, tetrahydropyridinyl, 15tetrahydrothi ophenyl, tetrazinyl,
tetrazolyl, 6H1,2,5-thiadiazinyl, 1,2, 3- thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3, 4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl,
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
t hi enoi m dazol yl, thietanyl, thionorpholinyl, thiophenolyl, thiophenyl,
t hi opyranyl, 1,2,3-triazinyl, 20 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- triazolyl,
1, 3 4-triazol yl and xant henyl and wherein Het is unsubstituted or nono, di-
tri- or tetra-substituted i ndependently of one another by R5, wherein R5 is
(O C4) -al kyl, chlorine, bromne, fluorine, =0, -(Co-C6)-alkylene-0-R6,
- (Co-Co) - aIkerne-C(O)-R6, 25- (Co- C6) - al kyl ene-C(0) - 0- R6,



tetra-substituted i ndependently of one another by R13, Y is 1)-N(R4)-,
wherein R4 is hydrogen atomor -(C-C4)-alkyl, 2)-C(0)-, 303)-C(0)-N(R4)-
4) -N(R4)-C(0)-, 5) -0-, WD 2009/007015PCT/ EP2008/ 005187 11 6) -S(0)n-,
wherein n is the integer zero, 1 or 2, or 7) -S(O)mN(R4)-, wherein mis
the integer zero or 2, Zis 1)-(Co-C4)-al kyl ene-Het, wherein Het is as
defined a 8@8"9§H@1§/merel n Het i s unsubsti t IRESHERSHOSHBHBL | di -
tri- or tetra-substituted independently of one 5another by R5, 2)
-(C1-C6) -al kyl ene-C(0)-0-R6, 3) -(Cl-C6)-al kyl ene-0-R9, wherein RO is
hydrogen atom or -(Cl1-C6)-al kyl, 4) -(Cl-C6)-al kyl ene-N(R10)-R11, 10wherein
RlO and R11 independently from one another are hydrogen atom

qlajll ene- C(0) - -(Co-C4)-al kyl ene-0-R6 or -(Cl-C6)-al kyl, 5)

(Co 04 msiﬁeeoqenﬂafm) 00?@@30@43)3&3 kyl ene- (C3- C7) - cycl oal kyl - R5, or
7) -(Co- C4) ky'tf‘fd?og%yétm mwherein aryl is selected out of the group
phenyl, 15naphth phenylyl, anthryl or fluorenyl and wherein aryl is
mono-, di-, 2ri- Q)é@nfﬁfﬁtﬁﬂ@tl,l tuted i ndependently of one another by R13,
wherein R13 s -( kyl ene- (C3-07)-cycl oal kyl, =0, -(C1
- 06) - al kyl ond %)(6’%%0 )a("@lermyryg kyl ene- 0- R6, inall its

ster§0| somerk for I g%1rrb>éitaél@zo hereof inany ratio, and its

physr ol ogi caI 2( 4) The present invention also relates to

t he conpounds of AdieydoapLea )Jawém%,g n DL and 02 are each hydrogen atom
Xi s1) chl orlne brom ne or” fluorine 2)-CF3, 3) -0-CF3, 4) -0-CH2-CHF2, 5)

- 0- CH2- CH2- CG-)ZF -6JOF0-( Qﬂ%%ikyteﬁ@@-ﬂmelwf?%&aw EP2008/ 005187 12 7)
phenyl, wherein phenyl is unsubstituted or nmono- ordi-substituted

i ndepen&drit Nydr9gen A0 MIEeNEP21y R13, wherein R13 is chlorine, bronmi ne,
fluorine, -04 O-@),-perfluoroal kyl, -0-R6, -C(0)-0-R6 or

-S(O())Z (C1- -al kyl’ 5wherein R6 is hydrogen atom or-(G C4)-alkyl, or 8)
Het 10 wher ei & HetiO-C4OB &l eEppaliolor of the group pyridine, pyrim di ne,

e R I L LR ‘“N( EZ?“ herein Re s
o ogen atof o )hes'.mJ@gp,a;@;gxe.o-amfé MR- 4 -N0)-, )
R1 and R2 independent from one another are
1) hydrogen atom,
15 2) ~OH or
3) -(Cp-Cgj-akylene-T-(Cp-Cg)-alkylene-W,
wherein T is oxygen atom, sulfur atom, -8O5- or ~-N{R17)-,
R17 is hydrogen atom or -(C1-Cg}-alkyl, wherein alky! is unsubstituted or mono-
, di-, tri- or tetra-substituted independently of one another by R13,
20 W is hydrogen atom or aryl, wherein aryl is unsubstituted or mono-, di-, tri- or
tetra-substituted independently of one another by R13,
R7, R8, R12, R14, R15 and R16 independent from one another are
1} hydrogen atom,
2)  -(Cq-Cp)-alkyl,
25 3) —-0OH,
4) -0-(C4-Cg)-alkyl,
5) halogen or
6)  -NHp,
Xis 1) halogen,
30 2) —(C1-Ca})-perfiucroalkyl,



6) -S(0)-, 157)-S(0)2-, or 8)-S(0)2-N(R4)-, Zis 1)-(Q0-C3)-al kyl ene-Het,
wherein Het is selected out of the group 1,3- dioxolanyl, furanyl,

nor pholinyl, [1,41-oxazepanyl, oxetanyl, piperazinyl, piperidinyl,

pyrazi nyl pyridyl, pyrimdinyl, pyrrolidinyl, tetrahydrofuranyl,

20t et r ahydr opyranyl, thiazolyl, thienyl and wherein Het is unsubstituted or
mono-, di WOgpopTeisubstituted i ndependently of one anethErodyooids; wherein
R5 is hydrogen atom -(G -C2)-alkyl,4-cyclopropyl, =0, phenyl, fluorine,
-(Co-C2)-al kyl ene-C(0)-0-R6, -0-R6, C(0)-R6, or -(Cl-C2)-alkyl ene-0-R6,
25wherein R6 is hydrogen atomor -(C -C4)-al kyl, 2)

-(C1-C6) - al kyl ene-C(0)-0-R6, 3) -(C -C6)-al kyl ene-O-R9, wherein RO is
hydrogen atomor -(Cl-C3)-alkyl, 4) -(Cl -C4)-al kyl ene-N(R10)-R11, WO
2009/ 007015P&jT/ E%@A@@mﬂimmﬁrei n R10 and R11 independently from one

anot her are hydrogen atom -al kylene-O-R6 or -(G -C2)-al kyl,
5) - (C0- C2) - aftkyl e‘%ﬂod}qf)()"iﬁﬁﬁ P&rﬂl&r%'m @b?cem RY& @ﬁem@getb@ezw R5. 5in all

¢ .
physt ol ogi catly. (aFerer LIt o sk 5y B8 nbhiblind Boidadt il-ares 1o

t he conpoundgt f 1 are each hydrogen atom
10xi s1) ohl or g S”rgragtﬁﬂfér?eiﬁg%&eddﬁgpw%ﬁé? %QW I?ES’-O CF3, 4) -0- CH2- CHF2,

5) -9- CH2- CHz- mmerwsaﬁ)tsma@@m (Cﬂ)@b)emnﬂpoméwén—mwmwlkyns
unsubsti tuted or ted inde endently of one anot her by

R13, wher ei n(&3Cpk2 nlg}‘ll? |Q186 aealylensrG(Qd-Re. o-CaiCaplgers-C{@loal kyl ,
(a1 o) “a KGO PG S bl a#“f”' COSERR Y HE R ™

pyridine, pyfbhedrne )-alQledeo(C i tloafrerein Het is unsubstituted or
substituted by chl orl%teja b]rkgm ne( #Itﬁjralyne lgtra -C(0)-0-R6, Yes -0-, 25 Zis

1) - (C0- C3) - al kyl evi@r¢iptRE M’rqdmgenl—ﬁbmw—s(@h@@ jeslkygiut of the group 1, 3-
| anyl, furanyl, rmorpholin [ 1, 4] - oxazepanyl, oxetanyl, piperazinyl,

di ox
pi pé(?l di nyI S)pyr ai?ﬁgﬁt& W?W%Qt !”?fﬂdiqiyq a hﬁﬁﬁ"@@ﬁd&dﬁ@ﬁﬁﬂsmg of 1,2 or
t et r ahydr of , rah dro t.hi,azo thlen and V\/nere in Het is
unsubs%ll t ut gédﬁ‘ggé A §Ch 1 rter‘? ){éﬁéé?l Jp@é’cq e FIrgPigeed R¥ aknot her
by R5, WO Zé@ﬁ/@l@é’t@ﬁﬁ&ﬁf@@éﬁ%tﬁ@ﬁﬁ@gr&p%@nﬂo%énsorfﬁtﬂ*ﬁpgﬁd‘ at om
-(Cl-C2) - al cl.op @‘? Pnenl fluori
(- C2) - al k‘éhééﬁ ‘%ﬁtdf “63‘%“*“ REMaRPD)diRly-@F tef(?tﬁﬂ*@)tutﬁﬂ iylepradentiys,
wher ei n R6 i¢f dmgdirgad bytRENwHereih &5 rs%ta:gdlbyélkyi haiogen F-{.90, «(Co-Cg)-

52) (Cl Co6) - al kyl ene-C(0)-0-R6, 3) - | eneZ
alkyiene -0-R6, ~(Cqp- 05)-alkyiene C(O) RG

~(Cp-Cg)-alkylene-C(0)-0-R6, ~(Cp-C4)-alkylene~(C3-C7)-cycloalkyl, or
—(Cp-Cy)-alkylene-aryl, wherein aryl is unsubstituted or mono-, di-, tri- or tetra-
substituted independently of one another by R13, or
7) hydrogen atom,
20 Yis 1) ~N(R4)-, wherein R4 is hydrogen atom or ~(C4-Cg)-alkyl,
2)  -C(O),
3)  -C(O)-N(R4)-,
4)  -N(R4)-C(O)-,
5) ~O-

25 6} ~S(0)p-, wherein n is the integer zero, 1 or 2, or

7) —5(0)m-N(R4)-, wherein m is the integer zero, 1 or 2,
Zis 1) —-(Cp-Ca)-alkylene-Het, wherein Het is unsubstituted or mono-, di-, tri- or
tetra-substituted independently of one another by RS,
2) -{C1-Cg)-alkylene-C(0)-O-R6,
30 3) —(C1-Cg)-akkylene-0O-R9,



wherein RO is hydrogen atomor -(Cl-C3)-alkyl, 4)
-(Cl1-CA4) - al kyl ene- N(R10) - R11, wherein R10 and R11l i ndependently
from one anot her are hydrogen atom 10-(C0-C4)-al kyl ene-O R6 or

- (G - C2) -@blkydesems - (CO- C2) - al kyl ene-C(0)-R6, or 6) 5
- (Q0-C2) - al kyl ene-cycl ohexyl -R5, inall its stereoi so?r%j}flla%m 85’9?%37 and

m xtures thereof in any ratio, and its physiologically tolerable salts. 15
6) The present invention also relates to the conpounds of the formula |a,
wherein D1 and D2 are each hydrogen atom X isl)chlorine, brom ne or
fluorine, 2)-CF3, 203)-0-CF3, 4) -0-CH2-CHF2, 5) -0-CH2-CH2-CH2F, 6)

-0-CH2- CF3, {heRAeRYis h j Yicls stituted or nono- or
di - substitut eQeZEfai n elsbe%ﬁtg?;%m&?%gn Ct‘?@fﬁﬁ‘wby R13, wherein R13 is

chlorine, bram ne(CllUgraiRgene-BRE)-R3) - per fl uoroal kyl, -0-R6, -C(0)-0-R6
or -§(0)2-(Cl-C2)-alkyl, wherein R6 is hydrogen atomor -(CLl-C4)-alkyl, or
WO 200910070%BeET RP2G08/RUShEFpdBied]lyHibm omhanather dethydrayepedtent ed out of

uncubsti tut edCHCSARIREEERs. i EEA kBTt AR SR e - o(0) - 0- rs,

Y is5-5(0)2-5) 5Z (841 1) AWRyISRD- ?@r_yglaene- Het, wherein Het is selected out of
the group 1, 3- dioxol anyl,” furanyl, norpholinyl, [1,41-oxazepanyl,

oxet anyl, pi@eraz{BptCg)pllpend, di nyl, pyrazinyl, pyridyl, pyrimdinyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and
wherein Het Ts und@pseaknardepraalkwono-, di- or tri-substituted i ndependent!y

of one anot hgr by R5,.10 rein.R5. is hydrogen atom -(Cl-C2)-al kyl,

-cycl opropyl : :0,”(§ﬁ"e F%}Qﬁ?” RP&'&?):C‘@! -aﬁfig-ﬁél kyl ene- C(0) - 0- R6, -0- RS,
0)-R6, or Cl-_G2) -al:k : r.ej 11S..: n_.atom,.

gﬁ ) % G C)-al i)g/l , g)ézl _? k%{%%‘%?ea%ﬁyﬁ‘ﬂ ehnéggg(ag%!?%%?bsst:mg& BEFBNEL AT tri- or

153)8 (G - %)te&h@bemeté&iﬁ@epeﬁm%h%lﬁf&%éﬁothéﬂﬁy@&%, atomor -(Cl-C3)-alkyl,

4) - (Cl-C4) - al kyl ene- I\!( R10)-R11, wherein R10 and R11 independently from one

anot her are %dr RGenyiabrTein poenytis mapRy denkst- Of Rdragsubstityted?) - al ky! |

205) - ( Co- C2)j - ik 18=C L~AR5, in all

i ts) s'g er eoi )slgarr%&r‘éiﬁc@:‘hg?gsggen?@ nghgi ?j)?)é(sdﬁé%?)ﬁy %inﬁyﬁe?g?fﬁgaﬁﬁ (I)t S

physi ol ogi caH(Cp-Ce)-akebhe-Ha)sRE25(CH)-CEhalkpleasanRa dgiventi on al so rel ates

to the conpounds of the fornula |a, wherein DL and D2 are each hydrogen
atom Y and BQgée 3l Wharegenisdbe integerizery, -1 @12,C3) - al kyl - CN,

2) - % 2- CF3, 19"83) 1—%(85:,2(-01- %)’-a!kgf/!\io w%gpe% (r)%?tgé ?naggérlzz\gg,oﬁép S,Splrgzidég Yis—
N(R4)-, or
12}  —{(C4-Cz)-perfiuoroalkyl, or
Y and £ together are hydrogen atom and X is

1) -(C4-C3)-alkyl-CN,

20 2) —(C4-Ca)-perfluoroalkyl,
3)  -0-(Cq-Ca)-,
4) =3{O)m-(C1-Cz)-perfluoroalkyl, wherein m is the integer 1 or 2,
5) —{(Cp-C4}-alkylene-Het, wherein Het is mono-, di-, tri- or tetra-
substituted independently of one another by aryl, or

25 8) pheny! substituted by —N(RS)—S(O)Q. wherein R3 is hydrogen atom or
~(C1-Cg}-alkyl and p is the integer 1 or 2,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.



4) -0-CH2-CF3, 5) -S(0)-CF3, 6) -S(0)2-CF3, 7) imdazolyl, substituted by
phenyl, or 58)phenyl substituted by -NH S(0)2-nethyl. in all its

stereoi sonmeric forns and m xtures thereof in any ratio, and its

physi ol ogvoadkyeel erabl e sal ts. 8) The mrasonkoldayention al so
relates to the conpounds of the forgula |a, wherein 10 D1 and 02 are each
hydrogen atom X is hydrogen atom Y is 1)-NH 2) -NHC(0)- or 3) -S(0)2-,
15Z is 1)Het, wherein Het is selected out of the group norholinyl and
piperidinyl, O 2)-S(0)2-nethyl, provided Yis -NH, inall its

stereoi sonmeric fornms and m xtures thereof in any ratio, and its

physi ol ggrs@blasehOhesstiineals@distes 2O tHAScAtgSsLiIBr itk fdrb@id@r m al kyl is to be
under stood to mean hydrocarbon residues, which have a straight chain or are
branched. Exanmples for "-(C -C6)-alk I Rydracakbon resi dues containing
1, 2, 3, 4, 5 or 6 carbon a%ons e.g. et hyl , 25prop%% i sobutyl,

but yl , |sobut[y“__,,ﬁsec ) ’?j % pentyl opentyl,
neopentyl 1-€t h pr ¢ hexwl , 3-dl met hyl but'yl or neohexyl . Exanples
for "-(Cl-C6)-al kyTene’—&re h roc@rbomng&dues containing 1, 2, 3, 4, 5
or 6 carbon BfoMs with two coval ent bonds such as nethyl ene, ehegl\él ene,
propyl ene, butylene, marthilanct nr kannticinem 30The ternf - & "oor

" - Co- al kylamadl2 ase mhrhyeir@gnmdatent bond. WD 2009/ 007015PCT/ EP2008/ 005187 17
The ter.”- (L2- zal kynyl " ref resi dues cont ai ni , 4, 5
or 6 cag]ﬂ%n ﬁtzo(rr:g)ag’ﬁ&nis%'?dﬁd OPFBﬁStgel%?l‘é%Mu?rme'& 'QHB?eerW%?”‘?Pé@edue
suchs as et hya)yl , -iC 40 0memloroaikyr opynyl (= propargyl) or 2-butynyl.

Exanpl es of (C3 C7)-cyc| oal kyl are cycl oal kyl residues containing 3, 4, 5,
6 or 7 ring dcar b&h(Gt-Gms-perfkeragfiedl.opr opyl , cycl obutyl, cycl opentyl,

| oh | | t C7 | Ik | , which
(r:)g(r:t ?aﬁ% ug a%r %?@g'\ Yé\? g%rpgﬁib@s‘)ﬁ%% V&@e@M lﬁ)‘é%t”’gg??r ber %'yi:fohgignyl
whi ch besybond d d
meani g ar ot o Tomta e Rall MRt and 1T s BE S B Phte ol BEF B “at ons
i n the ring.ndpk |bﬁ%§hé?fyly@@ﬂthr§r?&'fﬁr%'ré1ﬁﬁﬁs%ﬂ}(éd on%rar'.bmd.-, trit%fr@étr£xarrp' e

tht hyl and ht hyl enyl yl, for exanple bi phenyl'y
b| pHényl vl eﬁ'r@sﬁmiﬂﬁﬁéﬁm'}ﬁeﬂﬂﬁﬁf ﬁ’ﬁ%/ﬁn@tlhef PYB8nyl . BI phenyl yl radl cal s,

napht hyl radi cal A e&*t erred aryl
ragi ca?/s The te?’r’%%&ﬂglﬁcfg%elﬁ%a dg%p] 369. @ lf'%rra?’r‘? Ec‘gbe%'grkgr i odi ne, d
preferably fHCgiGgealkpbhani-Re, qcobmgmrnﬂené@m@-mer—mg dagla!kw@i‘eecg))to a

heterocycl e consisting of 1, 2 or 3 rings, in which one or nore of the 4 to
15 ring car HfEat-Ene HEG)"P@TFIUQUEH(M!W —ﬁ(obre(@srt C3)-alsyle mbateomr sahedmtederout  of

the group nitro X or sujfur. Ies are acridinyl, azaindole
(1Hp3g/rroFopy}?d$ﬁ§/T()C éﬁ Q;‘W%P GV%]FY ‘é\éfpl rodecanyl , gze_pi nyl ,
azetd di nyl, azi rb\g‘lepé/hﬂebgr@rpmg%gza%%h% g@%@)%lﬂgnzt r benzot hi of ur anyl ,

benzothlophenyl nzoxazol benz i azol yl,

benzt et razolgyl , W%He@%éreﬁﬁ’% %Zsﬁité/éted bl aafﬁé’lg}’éup acridinyl,
4aH- car bazol yl , car olinyl’, chromanyl, chronenyl, cinnolify

decahydr ochiazalridn;el (1 Mpgﬁraiomuﬂrrqd)xazﬁiamyhudamiwxaz@mfodechrqmmpmlyl
1, 3-di oxol an 3-_.di,oxol enyl ., 3, 3-di oxol 1 .4l oxat hi azi nyl ,
5155l CREUGHy P2 ARKD REB tTsEob e e St e Ry B VE ty iy
f2 grazanél :b@ndathwghléhﬂyben.td?gd? Dbbﬂ:ﬁhsazblgl ;ﬂ;@ﬁ.@ﬂn‘gﬁat vl Béﬂﬁ&irazolyi
i ndazolyl . indoli i ndol i zin i ndo i ndol
i soffenzof ur diFSO i‘%’é%%%ﬁﬂfh*amé ?%’g%@y'r 43%56&%'&1? rﬁﬂrboiwbu ndol yl ,
i soqui nol i nyﬂhrorhé@}i r&r@éﬁhbﬁyl cﬁwﬁ@!’irm %@bhﬁﬂr&’i‘nnoih@@ﬁhﬁ @@Hrd&klazoll anZC’l yl,

i soxazol i nyl, isoxazoli -isoxazol 1 nyl, ketopi zin rphollnyl

napht hyr i di $jaxazgiyt &W@Fﬁwgdoﬁrﬂﬁéwﬁﬁyﬁl 1 3@3@@2\64 "§/F5 igxcp1.3.dseedi azol yl ,
1,2, 4- oxadi qgabinly, 6!]1 ‘?5@’&%1 C&tﬂ drm':hrife_’ Py WBW{NEA iR hi epanyl ’

1,2- 30 oxathlolany , 1, -oxaz oxa2|nyl
1, 3- oxazi nyIfUFaIawlolﬁ’a(i&lMﬁmYb%a!zieZmimyhym;da@mﬁlzmdamyl ‘IHamdamtyll r,ndobmw anyl ,

oxoganyl, phenapi.or iy 'mﬂh#ﬂﬁ‘ﬂ&mcé?-!-mwlm.r PHENazL. Xuv iRhen f.,-mrhl azinyl,
phenoxat hi i nyl., phénoXazi nyl’,” phthalazinyr,’ pirperazi-hy?t ;

2009/ 007015%%@%@0&/00@51}8230qum0lmy1 isothiazolyl, isothlazohdmyi rsothrazoimyl,

isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,




18 piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimdazolyl,
pyridot hiazolyl, pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,
pyrrolidiwonysmeoms rolinyl, 2Hpyrrolyl, pyrrolyl, qudazeldsdddis

qui nolinyl, 41-1-quinolizinyl, quingxalinyl, quinuclidinyl,

t et rahydr of uranyl, 5tetrahydroi soqui nolinyl, tetrahydroquinolinyl,

t et rahydrof uranyl, tetrahydropyranyl, tetrahydropyridinyl,

t et r ahydr ot hi ophenyl, tetrazinyl, tetrazolyl, 6H 1,2,51hiadi azi nyl,
1,2,3-thiadiazolyl, 1,2, 4-thiadiazolyl, 1,2,5-thiadiazolyl,

1,3,4-thi adllﬂéﬂﬂh}éhnyit%p&ﬁﬁfdﬁﬂy'octélhyardléﬁc@ﬂdmbl oﬁacﬁazf Iaﬁﬁ@ll

4-t hi azi nyl hi azol'yl hi azol azolidin I'azol i nyl,
enyl , t hi@@EaiRZPIY.tINg ériveriaglyl, 2 Sﬂxa@ﬁé@!xbioa ?-onadlht@m!oﬁ rﬁ—@aazol yl,

oL AEPBRLRSl iy RunEEngh 1D PBS,  SSBRYL Y

i
i
2

, 2, 3-tri azobespginyl 12- mamﬁﬂz@a}bltdlﬂyfwmms&z@lxb yl, bx8tatyt okazaolyy, 1 and
n

cantdens! . Sy EBBRehS g Bhancpli BRbr Sl RSB IRY, 22 1

is a partl alpfmnokammﬂl;yhtﬁbfamnylnalpechmy{,w;pesmﬂmﬁqﬁenmwcbunmmy@@ erived
from residues iF- CH2F,

- CH2- CF3, S%Vm%ﬁ-fﬁ' "&‘hi’#’az"?ﬁé @ffémy'cﬁzﬁ&ffy' Pﬂéﬁém@ﬂﬁb*

- CH2- CHF- Gzaayrid&iﬂdﬁdﬁi%%mhlﬂdﬁw%@zg QHBWGH%C@F %&m%i%ylaé aizc,:g

- CH2- CH2- CH2F %%CF3 20 - CH2
- CHF- CHF- cHyroli eglipp, ZHapgrrabylpnyed!. GW@ML avipoling. @k oH2- CHeF,

- CHR¢ CF2- CF3Qyuindiin iyl q@Hﬁr F ﬂéﬁeﬁ“
Sk Cl-l\;qlé“n- g gn iy vi, c%aqugr%hydg@ra@;e%ﬁgdro@éég
- CF2- CF2- mﬁ?tr@}?ydfmwﬂﬁzh @}ﬂmiwdzcsfurpﬁéi tetehye impyranahfeteshydrepybidingt.e- | i st ed
names of hettéfré’r%étﬁ%pﬁéﬁYEt fé?ra‘z‘#ﬂ?m&?gzoft}f’"@ﬂ%fs iz ’z\ﬁﬂt ?9 pr aromatic
ring systenms does not $ co be derived from
t he respect itigdigashit dr%ﬁéhtadiaﬁgiybﬂs?c @mmad‘ heolmlaﬁWMarbamiyiytm!menwo
describe th S r€ i the n r of the
het er oat om;e‘ %%mgﬂﬁ%hi?’ﬁm@zf@ |1vée91g%£s‘? i d?lstﬁ'gi@wg’ﬁ%ﬁ “e@‘a&ﬁ el for
exatpl e a Hdbiagelmyp tuany! b@teﬁamwrtat&dtmzqq&,rmembbyamaﬂan@tr@dami laromati c,

and can thu n fro 2009/ 7015PCT/ EP. 08/0 5187 19

t he before- ﬁ"g g‘aﬁi{{@?’g%gpip@ h%( g]y{,ggogmnyé 8’8%’5%% AE% g‘?l’?@l“'ﬁy partially
orn g?mr)g tete Snfn g?tciangﬁnaﬁfﬁitrala@&pg@&tMIyﬂ’SLD 32ma€%|ytgg%-fef{yg61yhg?®birt il
unsat u S parti y
hydr ogenat ed"6F QJGS t“BFg]p qcfé?rﬁl?%"-yll ?%‘g}é’g‘%ﬁ‘ @%W%@SWPMW@FPH Het
group and anyﬁl-oﬁhgftéwtﬁrmmédf mdgb%:ﬁlg%mhé anBtHey 8g e fol | ow ng may be
ment i oned: pyrroline, rrolidine, tetrahydrofuran, tetrahydrothiophene,

a8 opyr Lerm%emﬁeﬁ m@‘gr%ﬁ bl o, ok o alacaatane, 2-
i zol i i xazol i di ne,
4, 5-di hydr o—ié@ @ﬁaﬂg&e &(Ci) @E’ %Chég ﬂ%ﬂ%“eﬁéﬁ% +1, 4- di oxane,

pl per azi ne, Ir ﬂ @6 r 0 ]
2, 3-di hydr ob-gﬁgo ag?gﬁ oxi n%@@%x&lgaﬁgidreg qu—é]g)é?]aik 'f*"i]ag&*a“grﬁrgm aryl
10per hydr o- 15 dnduhstiziatbol mohii, dNDTPbolstialubSTRRLY MEBPERII of biElol | ne.

i soi ndol i ne, g é} t rahydro- qui nol i ne or

1,2,3,4-tet F&R‘yhﬁF Y éuPﬁoI ine. Optically active carbon atons present in
thascorrpoundr§ of hidiegéwefamae | and | a can independently of each other have
R confi urat on or S confi guratl on. The conpounds 15 of the formulae |I and
| a can b& prbesen‘t‘N (R gharginrbrs greoanRinm omdfy-66)-dkyle di ast er eoners or
in the for rg;&jires of enantioners and/or diastereoners, for exanple in
the form of ace The present invention relates to pure enantioners
and m'xtureﬁ)of &I(@r)tbi(ﬁﬁ&xs as well as to pure diastereoners and m xtures
of di astere% %g?%&gentl on conprises mxtures of two or nore

st er eoi sorrer N( rmulae | and la, and it conprises all ratios of

t heOst er eoi sprrersotn the mxtures. In case the conpounds of the formulae |
and la can he present as E jsoners or Z isoners (or cis isoners or trans

i somers) th mvé%@h)h whargipdyisiioe integer gere 1©3@fers and pure Z isoners
and to E/Z mxtures in all ratios. The invention also conprises all
tautomeric fornms of the conpounds of the fornulae I and la. 25

D astereoners, including E/Z isomers, can be separated into the individual

i soners, for exanple, by chromatography. Racemates can be separated into
the two enantioners by custonmary nethods, for exanpl e by chromatography on
chiral phases or by resolution, for exanple by crystallization of

d| aster eorrerl c sal ts obt a| ned WI t h opt| cal I y 30 actl ve aC| ds or bases

Ly e o~

1,
t hi
t hi
1,
1
X



nnThe ani ons of the FT1PntinnPri acids that nay be present in acid addition
fllte of the conpounds of the fornmulae | and la, are al so exanpl es of
anions that nay be present in the conpounds of the fornulae I and la if
they contgpnyRReeRr nore positively WO 2009/007015PGl,E22008( 005187 21
charged groups like trial kyl ammoni o substituents, e.g. groups of the
formul a (al kyl ) 3N+ bonded via the positively charged nitrogen atom or

gquat erni zed ring nitrogen atons in heterocyclic groups. In general a
compound of the fornulae | and |la contains one or nore physiologically

tol erabl e anions or anion equivalents as counter ions, if it contains 5 one
or nore per ent ] oSt Mmel ar.Qe r. i ke, trial kyl anmoni o.
Conpounds oﬁrhe f%(r I’g@i‘?5 ’avynh(f??@,rg |h%ﬁ&§§§rﬁﬁrgné8ﬂgl y contain a basic
group orZig pagi tiMehyCHhAKIEs-Bed Uhatar Hegt i@ Chsliistitiod Br nioRb., fefple an

am di no group and a carboxy group, can also be present as zwi'tterions

(bet ai nes) whetrarsubsttutddkiedessndenty ofledk anothbebpRSsent i nvention. 10 The

present inveption al rel at es rocesses of preparation by which the
conmpounds of Qi he ?@ﬂ%)éa}ﬁe%%&:t((ﬁggég@, obt ai nabl e. The conpounds of the
fornglae | a | a_reanr ge ¥ prepared by coupling of two or nore
fragyment S (o?}jbui I(gﬁn@g@ﬁ’gﬂﬁ%b %ﬁi ch can be derived retrosynthetically
from for mul agherednB9lishydrogémetokbpr e@ag-ak)-amypf the conpounds of the
formulae | and la it can generally be advantageous or necessary in the
course of th#) synt(bedia-alitylema-NGJiReR1Uncti onal groups, which could lead to
undesired reagti onéégr e reactions in a synthesis step, in the form of

id
precursors WAI'EHK'™H Paaéﬁﬂda gREAERtY fiPe enfeaniber g vdreasnaatam. gr oups. As
exanpl es of pPrREOLSSKYIBH ©)-REALECHY SoiEe-BRdaBPLiconedy wWhich may | ater
be 20 convertgfi%)tso )ém%;qﬁo)gr ougcs, o?l%niytro gr oups,dv%lég%gﬁg&’c/ be
conVért ed i nbo ami(fBg-GyelipdendPCO@eBB| ng groups (or bl ocki ng groups) that
may be present on functional groups include allyl, tert.-butyl, benzyl,
al 1 yl oxycar bBhyl (®2iGadalkwwht - but oxycar bonyl (Boc), benzyl oxycarbonyl (2)

and 9-fl uorenyl met ho arbonyl (Enbc) as protecting groups for am no and
am di no gr ou@g. Eéeé')r&%gi?ﬂek‘@fc?éoﬂg‘ I and silyl protecting groups nay 25 be

used to bl ock hydyexyd )g{;%égﬁ_;c%ﬁ@wﬁg,kgghgs may be protected as esters

for exanple nethyl, “ethyl partircular, in the preparation of
the conpoundd) of —{Qe-G aRylerme-aryhRehdréininy!lidhedehharksoveddhd® connected by
perform ng one or nore condensation reactions and/or addition reactions
such® as ani denssdeiftiedgys menay, dinytrif of tetragubstitatrddedémeTdichdy weene another
nnririi nxy!igyﬁq'd ci,rnup ni ring? hli!'nriino I*Ink RItin.rninn gm in (If
=nnt hor iikling bl ock. For exanple, conpounds of the formulae | and la can
be prepared 1) cebphyingherdd 2069/ BONOASPET/ EP30 B0 LEGH ISR of building

bl ock f |, .| d 1 CH3 4 in R20 d R21
T
car bony| g1 oug QX BIRAeRSERD) PR ANCACELVAIAUNEH R or0r @ 1 xed anhydri de,

or any other activVated species resultin m the reaction of the

cardbxyl i c aeH(@)¥(E h-Capaidyi, vhareingeis tise intdtfbrXerol 18, Z are as defined for

formulae I and |la, by nmeans of formng, in a nmanner known per se, an am de

bond bet weenT‘t)he@é@%dﬁyf@@)"%i&yldwtl%ﬁtﬁirvaisith@irde;ﬁrczteemi 1-or 2,qoroviied Vit —and t he

NH2- gr oup dﬁ‘%&éed in formula 101V and an am de bond or ester bond between
[

t he carboxy ci®d derivative depicted in formula |11 and the NH2-group

depi cted in fQr muiey-¥s) peaiskadking compounds of the fornulae I, 1V and
V, and ot her conpounds which are enployed in the synthesis of the conpounds
of for niilaag 4 togather aref ydroger socand Xli§certain structural units, are

co rcial |l y,,avai J-ab be readily prepared fromconmercially

ava abl e co, ouﬁ@"%&"%&yi’ﬁ& ogously procedures described below or in the
literature vfji ch s, ceadbtiioryfkyabl e to those skilled in the art. For the
preparation of the cgﬁpounds of fornmulae | and | a the conpounds of the

20f ormul ae 13)| ard-(Ov-Oaypdbdubioalgd first and the resulting internediate
product may then be condensed with a conpound of the fornmula V to give a
compound of 4he SfPnh-de1ameriupraaldrwhenieireinyis thehimtegamiririliri ¢ of the
formul ae and V may he condensed first and the resulting internedi ate
product may then be |inked to a conpound of the fornula IV to give a
compound of the forrmulae | and la. After any such reaction step in WO
2009/ 007015PCT/ EP2008/ 005187 23 the course of such syntheses protecting and
deprotecting steps and conversions of precursor groups into the desired
final groups may be carried out and further nodifications may be nade.



Various general nmethods for the formation of an am de bond that can be
enployed in 5 the synthesis of the conpounds of fornulae |land |la are just
so well known to those skilled in the art, for exanple from peptide

chem stry ) coupling step can favorably be c i _ enpl oyi ng
a free c£?8§§§@?@%§cid, e. ¢g. a conpound of the fornﬁ%%h@ﬁwg%gggyvating
that carboxylic acid group, preferably in situ, by neans of a customary
coupling reagent such as a carbodiimde |ike dicyclohexyl carbodiim de
10(DCC) or diisopropylcarbodiimde (DIC), or an N, N -carbonyl di azole |ike
N, N - carbonyldi-imdazole, or a uroniumsalt |ike

0- ((cyano(et E)OXyC&{:&g%%@é%ﬁ%ﬁ)\&he‘%g?n'ﬁ’ét'isl mlta’n?él,3(fi-t, ?rg-ro%qg’&ahglhggti?u%g m

tetrafl uorobofrate

0- ( 7- azabenzgplbpéidiindy ¥iond adoBesb} ahj BiH AH/0QisH ! phate
(HATU), or a ch%)or of o?m’ c acid est%r hI;’i ke ret hy cﬁ'l c%ct@é@%dfgeg&algéobut yl
chl or of or mat Bhenyt, nagsiyi, siprenylrk andiryhis dluepsnypiess phoni ¢ aci d anhydri de, " or

others, and ghen figactd Rgsi L4 e ar i ' Lvative with an
am no corrpoun)g ofﬂtﬂg éfdgrgtr[r%‘r%j ?f/ Nﬁé)ﬁg%@ @gﬁ%'dcggq%hg%rggéh %gcmﬁ by
reacsi ng an 00z rARPRAHAC Withd iMeg§ar Pexy| ic acid halide, in particular a
carboxylic acic} C?ﬂ oride, which can be prepared in a separate step or in
situ fronalhitcsietspgdnericdoinds and miktoressthargolf @ atyhiatioy hnd ité physsiogiesaliyan

car boxyl i ster or 20thioester, for exanple a nethyl ester, ethyl
ester, %)i%rﬁgfé%s“?'er, ni trophenyl ester, pentafluorophenyl ester, nethylthio
ester, phenylthio ester or pyridin-2-ylthio ester, i. e. wwth a conpound of
t he for [11. The atctivati n r§a tions and C(%U ling reactions are

usual 1y SHIPe Bisssat Piefine 45t dlfieh 65t Cotfpd ket 457 (el Br whPT Nt ), 1 or
exan@| eDitraridh®2 presinag/dadgernatant,ot i ¢ sol vent |i ke di nethyl f or manmi de (DWF),
tetrahydrof uran (THF), dichl oronethane (DCM, dinethyl sul foxi de (DVSO),
hexanet fiy? p ospﬁgﬁréet?@m%@rf“l‘w}s}, 1, 2- di net hoxyet hane (DMVE), di oxane,
or others, og)i n_@_cﬁrj@cﬂl)lyeﬁhggmgmﬂh sol vents. Depending on the specific
process, the reaction tenperature may be varied over a 30 wi de range and
hel, fn[ Pyag@: e, —P—&Emé‘,lgﬁ)gerfmﬂ@d_ i, th:[Ahhni fi np:c., t enper at ur_et of thg

solvent or diluent. so dependi ng on e specific process, it may be
necessary or#advaBietusCoipatliorenlsy suhera e isdheuntegerf 1 ong, or nore
auxiliary agents, for. ex le WO 20091007015PCT/ EP2008/ 005187 24 a base
ik él’a tertidry 5#%‘&4??3&%%5'5’?‘?’13@ SR RNENYY IS nPURIERY CE MAPParfime, or
an al kal i nmefiab; RisUBLRLcd i i g r potassium

tert - but oxi del, l;‘or a Pust?ﬁdﬁ?ﬁ%@%ng?%% rgﬁ%]t?'gfqr)l %531%’ acid that is fornmed
or for |iberatingheninRSds ishloeinef bramiveri fluorine 0 gith ) ipeafludrsalleyipl oyed in
the form of id addition salt, or_an N hydroxyazole 5like

1- hydr oxyben‘%gﬂfaq?@ﬁlf ’,‘@lﬁ‘QG)C%LQP%TO“RSKé(%'@mrék/kﬁkﬂ"&r@@@5,i dine. Details
on net hods fop the nr atAhop gL astlvated carboxylic.acid.derivatives and
the formati oﬁr:;tgfé@rﬁH %@ﬁ)g@? g’ngé’e??épgéoﬁd%e 'éor\%%l”f' 5§?§L-ﬂ%§54)r aﬂé\fj'at ure
ar e2@i ven i nyWgteinQus trel inger 4 dref &r-a06es, LaikRend Qb LaxAn Mar ch,
Advanced Organi ¢ Chem st%;é 4t h ed._,q g’oh‘?ﬁ) W %?/ ‘g %%@Wf&?g&l'lom otective
groups that may stherdin RS iphgdeageni atomhe Cedliptkyobt ai ned in the coupling

reaction are then renoved by standard procedures. For exanple, tert-butyl
protecting dPoups{Co-frapratviengtdet, wheesin Hetiisssgiected ont/of the gequpwidricinyl,s used

for protection.of a m n ro can be deprotected, i,. e. converted into
the anino gr%ﬁﬂdoﬁ/ﬂﬁ@ﬁmnﬁm)ha %%ﬁgﬂ*&gmgh BEARPIOAGERHBIAZEPINY!. aci d,
trifluoroacedzetdiagl eiridifgl, Befigiaiazolp tinRetirarkdadrbtiidtarapQupl i ng reaction
al functi cl%%l @‘ro%ps can be generated from suitable grecursor groups. In
addit i on, a REGROBHADNSAY! h?’bzoé‘agwylspﬁl‘ﬁﬁiaéam)‘Peﬂéﬂr'é?%ﬂéllv egdetrazadrl t hen be
carried out HanzisBRARIIIIRGRESAFazdI), E8BEEQ! 48HIEAK A t_dErB‘(SngP containing a
final conpound of the fornmulae |I and la or an internediate 1S worked up

and, if desiGhERMaNChPHaDT cingolinyd wesahydrperinplinyt dst-diredpoxepeliogbsses
known to th il | L . I 46X Y, i conmpound can
e pur {1 ed g SRR, 13- Blolahfl 1 XA e SAbATT o0

chr omat ogr apghigzioy!, Pvied Sedithirdnd dilgydrpturd[8 3mjetahydrofutamirforamylbgr aphy

charpe of mydPearenT ey arYt FORENRY, TSZ3E, gy, ANy entthons

such as am no acid sequence analysis, 25 NVR, IR and nmass spectronetry (M)
can be used for characterizing a conpound of the invention. The conpounds
of the fornmulae | and la, which on account of its chem cal structure occur
in enantionmeric forms, can be resolved into the pure enantioners by salt
formation with enantionerically pure acids or bases, chromatography on



R8 1-'12NH2 ,OH NR7 H2NO 2H am de coupling (M) (V)(0O scheme 1: WO
2009/ 007015PCT/ P2008/ 005187 26 As an alternative, suitable protected
derivatives, cyano or hydroxyam di ne as precursors of the am dino group can

be used. Wheopamues sion of the precursor to the am di k arried out
as the final step. The resulting sypjhetic plan is ilmtﬁlgé%ggisﬁ schenme 2

for the conmpound of fornula I|a: reduction H2, Pd-C 5 schene 2: Am di ne
precursors are usually the corresponding nitrites. For synthetic reasons it
m ght sometines be advisable to do the transformation to the am dine in any
| ater stage of the synthesis or, often nobst convenient, even on the |ast

st age, ther € : l; I i k r.ng.synthesis.
Several net h%gé%[%ﬁqrﬁgp??gﬁ}s{?@y%# %ﬁ%y{%}.ﬁg 'S%?hﬁolrme t'o’s?’ﬁga Wldi ne are
known; the choindelimyf, iseindeid, wopeindinyrisethizzs|yk tsdthiazalliem] Sisotiablityne

transformati t. ept.ial _interactions w t her functional groups
in the targe%gwt'éc%%.%ﬁg’r'%?’&%PE‘?'WI’ 2‘35%5?lﬂﬂyﬁ'%?‘?m%erﬁF’é’%nt case is the
the B Tri e, ToLlond by oyt Seona Lo or e Hodr v B Fe 1 £ the | atter
rechBa |5 sREFDN ! 24 GRATSZRB e bERAEb. A aaEE A -exa:

hydr oxyani diﬂhﬁbﬂaﬂﬁﬁfi,mxéﬂ@id@nwg,d«éﬁé?zteipgﬁﬁ 194058gehig RYHb t{gen on a
latter stage or the |ast stage of the syn hesis (as rIlustrat d I'n schene
2% . 20 ﬁm g! ?f@?"h\’gﬁ sﬁ-ya%&x}amgfh@gyinp@a?haﬂ. Qﬁ?{%ﬂlw@wl,lqoaam,o_t gct ed
state. Am di 2R f : resi dues,
which will foena on"*ﬂl‘ﬂ&ﬁ"%ﬁﬁ?’i r@?ﬁgrp ﬁ%ﬁa dﬁyr'i"ﬁgé %’ﬁ?ﬂ@l é*ﬁ)&?%kh"w'*s

2009/ 007015FMEMERRZ0B/ PUH2RZINT Y pReseringr wopsdioy!, pledtinkl, pdriaylepwapgci al | y

bensyt oxycar Buan B wet RREAra Rt CBUaRBhE pBid o i BRRERT ™ o

et hoxycar bomri,dobédawyl, pyricadigazdlyl, ﬁyrﬁbmlp,qnmtdisff, @lyrifndding) ;ajrkbiiarr@i,_ei t her
o e N e A
functi onal i zpdnaliziny€ uafoxalimyiLduin)élidiagl, etrahya RARAyD Yetradrdisdduatold@scr i bed
inthe literature Far ex I sui tahl e precursor for the am nes of
fornula 10 \;ei@'?ryddgqtf'ﬂ‘é“” g?&é@b@fﬁf%@” ct@frab RBYfsYNtetighyerppyridinyl,

contter ci al | yetiaydreldphenylpletRaingr tarsonli g1 1105 khsdispGedu #s given in the
schenes and acet ophenones Va can be'transforned to the

cor r espondi ﬁﬁ@@h@g 123(?&%&?9@?;%’9\/7%5%%@2%[, d.S&dhisdipyeyatianthrenyl,
e e e e s W T T
conbi nat i on AieEinyt shiendbihéetanylaihencthiszalylethiansosazuvli tverojaitakolybhydr i de,
zgﬂle um gf' AqRTeRP I BMOTBHIIRY Cthid et thiBBh SN hicByrad, 11 2 43hEALgd ' N

20 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2, 4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl and xanthenyl and wherein Het is unsubstituted or mono-
, di-, tri- or tetra-substituted independently of one another by R5,
wherein RS is —(C{-Cg)-alkyl, chlorine, bromine, flucrine, =0,
-(Cp-Cg)-alkylene-O-R6, —(Cg-Cg)-alkylene-C(0)-R8,

25 —~(Cg-Cg)-alkylene-C(0)-0-R86, ~(Cp-C4)-alkylene—(C3-C7)-cycloalkyl, or
—(Cp-C4)-alkylene-phenyl, wherein phenyl is unsubstituted or mono-, di-, tri- or
tetra-substituted independently of one another by R13,

Yis 1) —N(R4)-, wherein R4 is hydrogen atom or —(C1-Cg4)-alkyl,
2y -C(O),
30 3) -C{O)-N(R4)-,
4)  -N(R4)-C(O)-,
5) -0-

¥



schene 3 20 Alternatively, amnes of fornmula V can be prepared froma
correspondi ng suitable hal ogene or triflate precursor by neans of an
Heck-type reaction via the correspondi ng enani des. Enam des offer the

possi bi | i ¥ 808 ti osel ective hydrogenation enployipg for exanple chiral
r hodi um cat al ygéﬂtgﬁ?n conbi nati on w hydr ogen and th]éﬁ%l%'f:]%ﬁmg”‘ﬂ &

enanti osel ective entry into the class of nolecules of formula V. This
strategy is 25illustrated in scheme 3b for conpounds of formula la: WO
2009/ 007015PCT/ EP2008/ 005187 28 schene 3b: There are nmany known ways
described in the literature to synthesize acetophenones of formula Va, for
exanpl e theyagan k I epar fr. a. suitabl e hal.ogen precursor VII 5 (for
exanpl e BO Q i ch aft'er tregfﬂgpof%% n WE{SEWI’Q ocf(?rgéspondi ng Gignard

reagent is tyappeds @) INGRSL vheAGRYAN B i@égla}%éiﬁ“i%? din scheme 4.  CH3
(0}

(V a) scheme 4 Alternatively, acetophenone ormulla Va can be prepared
froma gtiartiing reCerlghalitPstd-Heheaaidrom Hetfisine bemmad hbovd akwhSieid Her OTf
and al koxyvinyl trialkyltin reagents by nmeans of a Stille reaction and
subsequent alsiWisEHBvRdPr 2ona- qus tti-a@rdatra-substiteted isdep@Btertiviof one

Pd- cat, Sn( ”BHr?ﬁtﬁgr'byZRSO Br,I, TfO (M11)(Va) schene 5 Acet ophenones of
formula Va in the case of X representing an aryl or heteroaryl group 15can
be prepared By crdSs-Cahpkylenp-£6@pO-88s wel | described in the literature.
For exanpl e Suzﬂgéi -cgggl ing can be enployed utilizing a boronic acid or
boroni ¢ aci d WO 2p0S/RFHAICPHEB2008/ 005187 29 ester and a corresponding

coupling partner 1 ctionality |i -Cl,-Br,1,-0Tf as illustrated
in schene 6 or a g%ib%i %oﬁt}}éf]?%& %SW %re—(leﬂ‘ﬁf)&‘l?@iééyluti lizing an organo-zinc
derivative ag) cougtilr(%)mg;é}%r_,\;?1@qqppstrat ed in schene 7. CH 5 schene 6
schene 7 The ‘acet ophenones can be transformed to the correspondi ng ami nes

of 1&r mul aI \ivhereiteR ¢ abe R dbiodeperb@niy Eeﬂﬂaté aredthier érbgt_ybﬂfgérn?htﬁiﬂﬂfi ongd
cross-coupl i n car out . Wit correspondj ng ani ne al ready or
a protected "9@5%¢g)ﬁalgﬂgp%-5%b§-g@n5{.@0-5})4}3‘&(3;?%&6 Q‘B(‘(@-’I)'gfi)“HEZWBr schene 8:

Acet ophenon of _fermuhaNaedd? engase of Y representing an oxygen |inker
can be 15pr2@ared(b9%nyi}{€e\;afs"c@§§§l bed in the literature. Schene 9 is

just to ill uBitrat-¢Cgity)-alkylene—(Ca-C7)-cycloalkyl-R5, or

7) ~(Cg-Cq)-alkylene-aryl, wherein ary! is selected out of the group phenyl,

15 naphthyl, biphenylyl, anthryl or fluoreny! and wherein aryl is mono-, di-, tri- or
tetra-substituted independently of one another by R13,

wherein R13 is —(Cg-C4)-alkylene—(C3-C7)-cycloalkyl, =0,
~(C1-Cg)-alkylene-C(0)-O-R6 or —(C4-C4)-alkylene-0O-R6,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
20  tolerable salts.

4) The present invention also relates to the compounds of the formula la, wherein
D1 and D2 are each hydrogen atom,

Xis 1) chlorine, bromine or fluorine,

25 2) -CFa,
3)  -O-CF3,
4)  —O-CHp-CHF,

5) —0-CHp-Cip-CHaF,

6)  —O-CHp-CFa,



useful strategy. In this respect, aliphatic alcohols or phenols can be
i ntroduced by WO 2009/ 007015PCT/ EP2008/ 005187 30 nucl eophi li ¢ di spl acenent
of a suitable |eaving group on the acetophenone (e.g. F,Cl) in conbination

W th strogg hasesi{e. 9. KF, NaH). schene 9: 5 The nones can be
transforned to the correspondl ng ampes of fornula V%gﬁ%ﬁ ﬁ"%gg above.

Alternatively, an acetophenone bearing an hydroxyl functionality can be

used. Groups Z can then be introduced by standard al kyl ati ons using Z-Cl, Br
in conbination with a 10suitable base (e.g. K2C33) or by standard Mt sunobu
al kylation (D AD, PPh3) using aliphatic alcohols as coupling partner (Z-COH)

as shown in he - (Cl. 10; . _The. acet ophenones

can be trans?grnﬁ%gr‘t g%c"g ?‘8@80 nsugbsgﬁﬁh%d”g Wn?b?rﬁﬁﬁ‘éb{[/t'gggwdescri bed

above. Acet Ophendn@espemﬁehﬁ»yuwme afmthermmﬁ1ﬁase of Y representing an

ni trogen |inker can ared. by S. ribe nthe literature.

In this respect, af?ﬁrﬁ'gﬁiiﬁ%'z i P%’L’J‘%@%@mﬁu hq?ﬂi)ﬂ??'ﬁ‘i‘%’ﬁﬁ%bnent of a

sui tabl e | eavi ng gijgp,cq MidiRe eﬁ@hﬁ@ 12 F Cl ) in conbination with
) gghe

or without a suitable bas as s 11;

20095 007015PCT/ ERQ8in0R% k8 dddgeicateorl AT {108)- @ﬁ;ﬂt@rphenones can be
transforned to the correspondi ng am nes of forrrul a as described above. 5

Acet ophenone8) of Heir,mheseidigtnist dedeated culodf the ge:prpe;sgmdinmgyam;cﬁmd fur linker

can be prep e lit this respect,
sodi um hydr ggga% ?u?%%é%%@ﬁgﬁks &%#EF%W%&‘ 5 E’F@bﬁ%ﬂe@’ %Fqgl}‘sf ‘abl e
| eavi ng grodpromm& h’bioanebom:(é))me(,e g. F,Cl). The resulting sulfides can
be al ky by S ectr i | i ke, al k i odi des or can be used for
pal | adi U ca1 al ysiﬁﬂg‘?og’be&e&%%ﬁ 8 y 'SIPB AT ??Rﬁ“ﬁh aromati c halides. The
sul ibdes gen&y at e@(dy, t hese or other nethods can in a second step be
oxi di sed t hrgugh {;g cglﬁg?rs with suitable oxidising reagents (e.g. ozone,
KMh04) to the cor @p frg sul fones (schenme 12): CH3 , base or Z-Bril,
Pd-cat., |iggnd, -Raseopeat schene 12: 15 The acet ophenones can be
transfor med to the correspondi ng anines of formula V as described above.
The inventio® al s&refers to conpounds N- (4- Cyano- phenyl)-nmal onam ¢ aci d
et hyl ester,gN (4 no- phenyl ) - mal onam c aci d,
N44-éN-Hydr oxycar bani m doy1) - phenyl]- 20mal onami c acid ethyl ester and

43 Car bani M doyiS{@hengt ) - mal onami ¢ acid, which are useful intermediates

izgogpgo%ig%g&l %@S@B‘% corrpounds of fornmulae | and la. WO
Zis 1) ~(C0-C3)-a[kyfene-Het, wherein Het is selected out of the group 1,3-

dioxéianyl, furanyl, morpholinyl, {1,4]-oxazepanyl, oxetanyl, piperazinyl,
piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl,

20 tetrahydropyranyl, thiazolyl, thienyl and wherein Het is unsubstituted or mono-,
di- or tri-substituted independently of one another by RS,
wherein RS is hydrogen atom, —(C1-Cg)-alkyl, —cyclopropyt, =O, phenyl,
fluorine, —(Cg-Ca)-alkylene-C(O)-0-R8, -O-R6, C(0)-R8, or
—(C 1-Co)-alkylene—0O-R8,

25 wherein R6 is hydrogen atom or —(C4-C4)-alkyl,
2) —{C1-Cg)-alkylene-C(0)-0O-R8,
3) —(C 1-Cg)-alkylene-O-R8,

wherein RS is hydrogen atom or ~C4-Cg)-alkyl,

4)  ~{Cq-Cyg)-akkylene-N(R10)-R11,



Chirality of starting nmaterials: Amnes or alcohols to be coupled to the
mal onat e, containing asymmetric centers, can be used in chiral or racemc
or any other stereoisonmeric formincluding all kinds of m xtures. 5 The
inventio I ates to pharmaceutical s which conp aci ous
anmount opwggﬁﬁggé% one conpound of Epe formul ae | an&kﬁgmgﬂﬁﬁgikﬁf a
physiologically tolerable salt of the conpounds of the fornulae I and | a
and/or an optionally stereoisoneric formof the conpounds of the fornul ae |
and la, together with a pharmaceutically suitable and physiol ogically

tol erabl e excipient addi tive and/ or other active conpounds and

10auxiliaries RO nvent| o i_nhi the activity
of the bl ood coag"ﬁ? %}I on e%ic{/%éﬁ%&%p%ﬁﬁ%ﬁryﬁewt%&ang eé&f?gy‘t’%ﬂf’% n the
extrinsic tenase atampHE-ChpaekoendiO-ReassqChal-gehlkylt h menbr ane-protein

cofactor, tissue factor) or as a soluble subunit, or 15indirectly, by

i nhi biting the as$Gatiy)-adtylenaCER)-RPier into the extrinsic tenase conpl ex.
As a consequgnce this inhibition b substrates of factor Vila, factor
X and fact org)l X WI?{:D %f alyiensmeyeehe gkgd prothrombin will not be

actiyat

i nhi %I tggal;%déttg Ler e rr@”ggﬁéé QW%HF%%?&O%%&£%§? %ﬁh %@R&%égeaw t he| r
fact or Vdlé¢rablerdsiltbi tory activity the corrpounds of the fornulae | and la are
useful pharmacol ogically active conpounds which are suitable, for exanple,
for influencing blood coagul ation (or blood clotting) and fibrinolysis and
for theb} Teapreseht invactioncaiag rdidtes &pthearttngurile\df txe formafa 1di whasss such as,
for exa Ied_l{ﬁgrdl oV scg;éar di sorders, thronmboenbolic di seases or

rest eno ﬁ?ﬁ%\ﬂ}' GIRN #REf or mul ae | 25and |a and their

physi ol ggs cat)l y teplgihabbensiad befigatmebe administered to aninals, preferably
to manmal s, and in particular to humans as phar maceuticals for therapy or
pr ophyl axi s. )They" an be administered on their own, or in nmixtures with one

anot her or igf the rmof pharmaceutical preparations which permt enteral
or parenteral’ admmi st?'r ation and which contain, as active constituent, an
effective amnpunt _@f cal,-ERRSt one nonpnonei of the fnrmul ae. ! aryl IR

Rridinrirn phyC| nl nogysal t § and pharmaceutically acceptable carrier. WD
2009/ 007015P8T/ EPZ:OOWQO{DEQSUHQE The present invention therefore also
relates to the conpounds of the formulae | and |a and/or their

phy#? ol ogi caf) y t-g})@ﬂ”@b@:@&sal ts for the production of pharnaceuticals for
i nhibition or Vi La or for . infl ugnm bl ood cogﬁul atjon or

fibrinolysis or 1p enyinwnetel, pheiv s YnslPatiiisg! eHBPAY T AHGURHBYES| axi s, of

said di seasaﬁde@?ﬂléﬂﬂseﬁf@ﬁeﬁazﬁd&tﬂeﬁwﬂagnent of cardi ovascul ar di sor ders
t hr omboenbol i ¢ dj seases or . restenoses. The present invention furthernore

rel ates to pHERICRIE ISchionisice BEAMAINE GHOTIRRI TH-(Earft ak-Perioerikytt i ve amount of
at | east one_ QAP O > N ) | a and/or its physiologically
tol erabl e sa ggg%t@i @E&r‘ﬂa ée@ %ﬁ%ﬁ 5@9 pt able carrier, e.g. one or nore
phaggraceut i GhdrkindRE RPN RIS SFertAbH &r__(@qb@‘f s o@nd/ or addi tives. 10The

pharmaceutical s can be "adm ni stered oral or exanple in the form of
pills, tabled)s, |Hetqueresint-a) etssiecmlﬁcbfti@é)bm pysitiey bpemiditay,d and sof t

gelatin cap | ution u ensions or aerosol

m xt ures. Ztﬁ:i ﬁPEtCFg'E'PBH Wﬁ%ﬂﬁ(ﬁé?asd’é‘ﬁ”%?tg'éteaé”éég?&B@d&!tcr}l%’&eal ly, for
exarrpl ein tmgmfmzr muefinsopimIelimrees, or parenterally, for exanple

i ntravenqusly, intranmuscularly or subcut aneousl y, in the form 150f

i njecti i sofbit i ons or infusion sol uti ons, microcapsules, inplants or rods,

or percgtanegusl (050 dg‘?@il&‘?édeyiﬂetf %e?éiﬁﬁé‘t ddledtf€ o P%mef Qg gent s,

solutions or 'tinctu i n other ways, or exarrpeln eformof

aerosol s or m@smn\,emuawt rﬁawphqﬂh@r qmcpmtazeplanwr epstadjl] sipsraakypr ding to the
nd famliar to one skilled

t
: zvfﬂel gpt o e?]%f‘ﬁfgﬁeqﬂ?%‘gw?@yr%gggw@ﬁo 1&6@'d§’§?ﬁ?§f§jﬁ’ﬁqu§ﬁ‘dy or organic
carrier s ubaéwo@ﬁsmrth&dlyt ltwéﬁymunmétémméﬂs @ﬂQutsgtmﬁea r Fitfo-,

conmpound(s) of the fornul ae | d/or its (their) physiologically

t ol erabl e SQ'T%””F%‘PSWH@GFWWPBW B?Of?ﬁ anather BpREt s, coat ed tabl ets and
hard gelatin capsules it is possible to use, for exanple, | act ose, corn
starch or derivatives thereof, talc, stearic acid or its salts, etc.
Carrier substances for soft gelatin capsules and suppositories are, 25for
exanple, fats, waxes, semsolid and liquid polyols, natural or hardened
oils. Suitable carriers for the production of solutions, for exanple

i njection solutions, or of emulsions or syrups are, for exanple, water,
saline, alcohols, glycerol, polyols, sucrose, invert sugar, glucose,
vegetable oils. Suitable carrier substances for m crocapsules, inplants or



As inhibitors of factor Vila the conpounds of the fornmulae | and | a and
their physiologically tolerable salts are generally suitable for the

t herapy and prophyl axis of conditions in which the activity of factor Vila
pl ays a k@ eofde:fi@ds an undesired extent, or which carpciapangilkkrbe

i nfluenced by inhibiting factor Vilg or decreasing its activity, or 25for
the prevention, alleviation or cure of which an inhibition of factor Vila
or a decrease in its activity is desired by the physician. As inhibition of
factor Vila influences blood coagulation and fibrinolysis the conpounds of
the fornmulae | and la and their physiologically tolerable salts are
generally S%@é@i'neké BrnydfSiH REnP L@@ﬂcg)%w,!l&yc@?rcfpgr, =henkh@r apy and
prophyl axis of conditions Tn which the®activity of the blood coagul ati on
30syst em pl alurine r-4Ce-©p)-dirpenasn QO REpD-RE, €{0)-Réromhi nh nan favnrahly be
infinPrinprl by reducing blood clotting, or for the prevention, alleviation
or cure of wHCatCa-aledenexse®Gactivity of the bl ood coagul ation systemis
desired by the physjcian. A W 2009/00701 / EP2008/ 005187 35 specific
subj ect of t%@’%&"e‘g‘iﬁthﬁdﬁ?@ﬂ?@ﬂ“ ?%”/pﬁégg)ég‘g tion or inhibition of unwanted
bl o clottifg, IR~parki mhaR_pAadi vi dual , by adm nistering an

ef f gégti ve anount E?P?GiOWé%dt{b)g? Idé{ié]’physi ologically tolerable salt

t hereof, as ell _as .pjé@_ra OdR¢$, preparations therefor. 5The conpound of
the fornmulae | and ?a and/or a physiologically tolerable salt thereof can
be used for wireinrRtsmedirogen atom orabRqrOsi-alkylr onbus formati on, acute

myocardi al infarction, cardiovascul ar di sorders, unstable angina,
t hr onboenbolPsm ~He e lydane-R(R IR associ ated with thronbol ytic therapy

or percutaneQus tr | unnal. cor [ ndi opl ast PT transient
i schem c at t‘ﬁt&?{gin @ﬁgﬂ@hﬁ@%@pﬁ%@? E%f ﬁ%'lgaoﬁ% %iqt%(%rg]a}re%é? 5 %t§¢'af ting of
t hei@or onar y-(@h-PgralphenalD-Rbte-{@$-Coyetiskl | um nal narrow ng, restenosis

post coronary or venous angi opl ast&, mai nt enance of vascul ar access patency
i n | ong-ter fhenmoaiGpaiak -etf@sR6peit hol ogi ¢ thronbus formation occurring

in the veins_of t | ower extremties | I omt ng abdom nal, knee or hip
surgery, patHol om?goﬁi‘\rs\%'ﬁy‘f@%}'% 9 RGecurring in the veins of the |ower
extrem tjgs..f ' ] : i ; i :

Pl ronaly i et eBhrR IR, By midliaaRe AR HEORY ts Bl ligaiy

coagul atalgrableysaiscurring i n vascul ar systens during septic shock, viral

i nf ﬁti ons or cancer, or reducing an inflammtory response, fibrinolysis,

or eatnent of coronary heart disease, mnyocardial infarction, angina

pect ori 8) Th@paskar invastionrudse sslatks to theargphsourelsted tesfesmuta lkpwhagirangi opl asty
i ke PTCA, t _respirator i stress 20syndrone, nulti-organ failure and
di sseni %t%ﬁdﬁ%?%%&cw%é‘?g 3Pf'ng di sorder, deep vein or proximal vein

t hronbogiis, whi clxh@aneoseminé o flgadneg surgery. In view of their

phar macol ogi cal activity the conpounds of the invention can replace other
ant i coagul ant) aga@tf:s%such as heparin. The use of a conmpound of the

inv?@ti on c res__gi_[aﬁ for exanple, in a cost saving as conpared to ot her
antTcoagul ant’'s. 2 én usi ng the conpounds of the fornulae | and la the
dose can vary w thi.grmi@dqrbimts and, as is customary and is known to the
physician, is to be sdited™to the individual conditions in each individual
case. |t dep®nds,-0-CHoeQHpHlEFon the specific conpound enpl oyed, on the
nature and severity of the disease to be treated, on the node and the
schedul e of &dni miGEHer€bs, or on whether an acute or chronic condition

30is treated,or whether, prophylaxis is.carried out An appropriate (-1nmage
can be esta(tj)T}l shéiel) iWBgEﬁ"ipﬁﬁ%%"l)i '%W’(S’S@TH NP 'S%S@H{?%medi cal art.
I n general tiRgestdeyitigdesend arotdehbgR1Bg the desired results in an adult

wei ghi ng about 75 kg 1s from WD 2009/ 007015PCT/ EP2008/ 00518 6. about 0.01
to about 100WWPM?%IS£"%‘P%{M PrITiBR g‘-l'ﬂﬂh"@ ogl(gzogabaw?*us@a%z ké,‘Rg'n
particul ar fr, t. 0 0,4ab ng/ kg, (in each case in ng per kg of
body wei ght)Td{%'ggggiqrfsi(gi%«gg%'ea&gf'vi ded, in particular in the case of
the adm ni styRédt ROt ﬁﬁjr@?éﬁlgioyn b,angl,@Hpngp;§ori nto several, for exanple
2, 3 or 4, part admnistrations. As busual, depending on i ndividual
behavior it may be necessary to deviate upwards or downwards fromthe daily
dose indicated. A conmpound of the fornmulae | and |a can al so advant ageously
be used as an anticoagul ant outside an individual. For exanple, an
effective anmount of a conpound 10 of the invention can be contacted with a
freshly drawn bl ood sanple to prevent coagul ati on of the bl ood sanple.
Further, a conpound of the formulae | and la and its salts can be used for
di agnosti c purposes, for exanple in in vitro diagnoses, and as an auxiliary
or tool in biochemcal investigations. Conpounds of the fornulae I and | a

r



DCMi chl or onet hane DI PEAN, N- di i sopr opyl et hyl am ne DVFdi net hyl f or mam de
DVBQdi net hyl sul foxi de 10 FAform c acid hour(s)
HATUO- ( 7- azabenzotri azol -1-y1)-N, N, N , N -t etranet hyl uroni um

hexaf | uorgghgspbale HOAt 1-hydroxy-7-azabenzotriazol e ‘}é@gﬁh@hﬂ&

performance |1 quid chronmatography LG Ml iquid chromatog

spectronmetry MeOHret hanol PyBropbronop-tris-pyrrolidi no-phosphoni um

hexaf | uor ophosphat e RTroom tenperature 20Rtretention tine

TBDVS- Cltert - butyl di met hyl chl orosil ane TEAtri et hyl am ne TFAtrifl uoroacetic
acid 25Synthesis of Internediates: Internediate 1:

N- (4- Cyano- phenyl,) - m.c .aci d,ethyl r NC 00. .. Ta a,.sol ution of
4- ani nobenzomi tr i%%H?)i%ggmgﬁezﬁ).isﬁf’ée%%{f’ugc?ﬁ}ﬁ? SrAARNTIRS, Sy rding, 1y |

300. 194 nol ) thiazoRGM thiBBg!, mhpreh kit redreupktiotaer drdibeButdd By cRdrmd m, 0. 149
nol) in DCM (30.m ). was add(g@))dg ‘reaction mxture was stirred at RT for
1.5 h. To t h&OPURE 59867 =T/ EP2008/ 005187 sol uti on water was
added. Vhe orgyep-¢ phase was washed with sodi um hydrogen carbonate and HC
(1 M and afterwards dried over magnesi um sul phate, filtered and

evapor adsl. The cHlg< pralidiene-as wieseindatlid salecteti routroetheydroup 1,3-

acetate/ n-heptane to give 24.05 g (69 % of the title conpound. 5

| nt er medi at edigxolany! fuianyh fpeiphatiml) 3 fdoserapacyhexetaoyippinerednv.er medi at e
1(11.1 g, 47pi8eHaMRY i Nt - j t hi um 10
hydroxi de (1779 g, %‘i@ﬁ%ﬁm&? el ﬁwmgldé&?%ﬁwrﬂ[?m\%adé)"added. The
reacti on waste§ehydrepyrany!Rhiazabd thigihy! arthehersin/Bat iswasubstdpied ar ethnoaat er was

added and t hg._ € : i etate, acidified with
hydr ochl ori ?a%‘%§%u%ﬁ@d§€§?dﬁt Efg)é\%tgﬂogm‘bflﬁ{'éﬁyl acetate. The organic
| ay#® was sewbergireds isinydsdgev stons edCy+a Stdlifyat-esycloprdpst, edD, gohdnglyapor ated to
give 8.75 goé%/ﬁir_eld: 89% of the titled 15 conmpound. LC/MS (nethod D) (WH)':
205 | nt er nediuariges-(Cof4al-aikyippenrd ) CaRBarP & &(@)-Rsheny! | - mal onani ¢ aci d
ethyl ester 00 NC To asolution of N (4-Cyano-phenyl)-nalonanmc acid
et hyl ester ((93_‘@5)%4'@%%65,%” in ethanol (800 m) hydroxyl am ne

hydr ochl ori dghdrbifx ﬁ@isﬂhyd?é@erﬁgtom}l((}%-, ?’)t_éihﬁt hyl am ne (107 m, 767.3 mmol)

re

wer e added. The reaction m xture was st for 20 h at RT. The sol vent
was evapor at®d ardC§ily)alkEngpCOuOtReas di ssol ved in ethyl acetate. Water
was added and the aqueous phase was extracted with ethyl acetate. 75 The

ranh? ntard o?lgani—€C ptiap@kyiieeOdRP.ed over rn-gneci um sui phatc and
20061007015 A ERFODIIONEA Sor it elelpadiena, - o o o YO
4} ~(C4-Cq)-alkylene-N(R10)-R11,
wherein R10 and R11 independently from one another are hydrogen atom,
—~{Cp-C4)-alkylene-O-R6 or —(C4-Co)}-alkyl,
20 5) ~{Cp-C2)-alkylene-C(0)-R6, or
6) —(Cg-Co)-alkylene—cyclohexyl-R5,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerabie salts.

25  7) The present invention also relates to the compounds of the formula la, wherein
D1 and D2 are each hydrogen atom,
Y and Z together are hydrogen atom,
Xis 1) ~(C4-C3)-alkyl-CN,
2} -CF2-CF3,
30 3) —0-CF5-CHF2,



N- (4- Car bam m doyl - phenyl ) -mal onamic acid *trifluoro-acetic acid salt NO
OOH NHTFA To a solution of N 14- (N hydroxycarbam m doyl) - phenyll-nmal onam c
acid ethyl ester 5(16.9g. 63.41 nmol) and anmonium form ate (20.0g. 317.1
mol) in cetic acid (400 m) Pd/C, 10% (675 d. The
suspensi o\ﬁb\?gdg%g]tu?arred for 5 h under reflux. The reac%@%%‘yyﬁ@??%gi was
filtered through celite and evaporated. The crude product was dissolved in
et hanol (400 m) and treated with an aqueous sol ution of sodi um hydroxi de
(2 M 300 mM). The reaction mxture was stirred for 4 h at RT and 10 then
hydrochl ori c acid (2 N) was added (pH = 8). The suspension was filtered and
the solid V\B.)dIS d’f EN ACN/ water and acidified with trifluoroacetic
acid (pH = 1). Lyophi za?’l on |eft the product (9.88 g, 46% as a white
solid. Synthgsis ad( ol e Conpounds: The foll owi ng exanpl es have been
prepared, isolated and characterized using the 15 nethods di scl osed herein.
The fol |l owi n§) exar§iD¢s-Clgnonstrate a partial scope of the invention and are
not neant to_be limti n? of the scope of the invention. The ot her exanples
not describe® i n iedaaPlyl sahsiButegitapphenylion anal ogy. Exanple 1:
5- ( 25 Br ono- S ﬁ@, ar banoyl) - acet yl am nol - et hyl |
o3 8){( oA ?F%Sﬁﬁiac iC acéocfg %%W Je) Y Y

- 20phenoxy) -'ni coti ni c acl Br Step 1:

Met hyl - br dilitastetadisotdricaomm BRG exixtlirel 8tdofal Sny satiB! afM its }Sﬂfsmloglcany

2009/ 007015PCT/ EP200 /005187 40 Met hyl - 5- hydroxynl cotinate (1.0°g, 6.53
mmol ), 3'-brQif5aR¥e SB%i0r oacet ophenone (1.42 g, .53 mol ), 18-crown-6
(155.3 ng, 0.59 nmmol ) and potassium fluoride (40 wt. % on alum na, 996 ng,
6. 86 mmli were dissolved in ACN (10 nlL). The reaction was refluxed for
three d&yshe prasept Eyentangish elaertaithe ormpeunsisciidee fanrlie, wheesius

SPoi @SS pYBah P ARAE Sorsif)drbd M atoft racted with ether, dried with sodium

sul phate, filtered, evaporated and purified by silica gel chromatography
(et hyl Xdet aiﬂ!é”@géh‘e@tpﬁhe 1:4). 635 ng (yield: 28% of the pure conmpound was
obt ai negl q) (_Im_hod D) (MtH).: 351 Step 2: 10

Met hyl ?L4 ("1- am no- et hyl ) - 2- br onp- phenoxyFni coti nate NH2 Br To a sol ution
of the conpoZind -NolrC&¥eprl (630 ng, 1.79 mmol) in MeOH (30 nl) ammmoni um
acetate (1. 3% §§ mol ) was added. After stirring at anbient tenperature
over ni ght sodi um 3§ ybor ohydride (135.7 ng, 2.16 nmol) was added 15 and

t hets eagtid oryywas f

sol?% %lléésg%)ved ﬁeﬁ Jé%ﬁ‘ lg%gtsg'?%devyva@t?}?tﬁ/ee ﬁﬁﬂﬁg? %%B%grgamc

| ayer was separat®€éd, washed with brine, dried over sodi um sul phat e,

filtered angz evap_%mh)eg‘eg@%gjréﬁdg&)g tgg_aﬂ_yl el d: 96% of the crude product.

LG MS (met hed

Met hyl - fr diRtshst@iistriskid 2odnds SNARRxORIH PeaRY,
nol - et hEVS §phenoxy) ni co?| nate Br To aéf?gfutl onr%%)' GOOHA &msioi%c%l) of

the co ABedHPved from step 2, N (4-cyanophenyl)- nal onani ¢ acid

(i dernediate 2) (349 ng, 1.71 mml) HOAt (233 ng, 1.71 25 nmol) and HATU
(649 ng, 1.71 mml) in DVF (8 nL) was added DI PEA (0.88 nL, 5."1") nrno!)
and thisso:alien 'vsifo.o allowed to stir for 48 hi -at anbient

e el R S DR
which have a straight cham or are branched. Examples for "-(C{-Cg)-alky!” are
hydrocarbon residues containing 1, 2, 3, 4, 5 or 6 carbon atoms e.g. methyl, ethyl,

25  propyl, isohutyl, butyl, isobutyl, secundary-butyl, tertiary-butyl, pentyl, isopentyl,
neopentyl, 1-ethylpropyl, hexyl, 2,3-dimethylbuty! or neohexyl. Examples for
"-(C1-Cp)-alkylene” are hydrocarbon residues containing 1, 2, 3, 4, 5 or 6 carbon

atoms with two covalent bonds such as methylene, ethylene, propylene, butylene,

nanfuviona Ar hawvidana
o iene O neXjnene.

30  The term “-Cp-alkyl” or “-Cp-alkylene” is each a covalent bond.



sul phate, filtered, evaporated and purified by preparative HPLC. The

rel evant fractions were |yophilized to give 360 ng (yield: 39% of the
product as a white solid. LM (method D) (M+H)+: 538 Step 4:

S5Met hyl - Sé@-2bomoms- ( 1- (244- (N- hydr oxycar bam ni doy1l) - phepyheahbamoy! | -
acetylamin oyethyl)-p he noxyl-nicgti nate Br The product derived from
step 3 (360 ng, 0.67 mml) and hydroxyl am ne hydrochl oride (280 ng, 4.02
nmol ) were dissolved in isopropanol and TEA (0.65 nL, 10 4.69 mml) was
added. The reaction was heated at 70 C and stirred for 4 h. The cool ed

m xture was treated with water and extracted wth ethyl acetate. The

or gani ¢ Thayéern , L g0di | te,, ki nd
evapor at ed. E? \rﬁglglz?@i%@nrgﬁ (?i 5’ Sﬁ:ja!%ioer/&%&gﬁg% Egﬁ%}lﬂl}@}%’o:ﬁéofgndé%emé/aagg% t ai ned.
LG M5 ( adrhoend)l of RHtple:bonidd, ibbk&pple: alkyrlyPrddidu-stich as ethynyl, 1-

1- {244- (N hydroxycar bam m do - phenyl car banoyl | - acet yl am no). -

<(at h§/| ) - Bﬁ?ﬁf}%lyé?ﬂ%%\myﬁ =cpr§8?ﬁigﬁ§%%ﬁlé‘l‘&%¥'i c aci é sal t ér The Zzorrpound from
t 4 36hphas, of Q C i i ; i & hi um
7 s i s S b o L I (A

react i onafpiortalivnss e cytiopropy, eycl@utg, tmOp%rirt]uylﬁzfyi_idH&&wh oa\@rdadegfyg _ ?_t gnbi en}_|
t enper a agtion mXxture was qu e t ter, acidified to
A Rl T T TR T A KR
T o T B P Rt ey oHERAQLETS. O © =
2009/ 00708 $P0T/4rP2 50816080 ag meaning aromatic hydrocarbon radicals containing
5-(2-B - ; gl - I - | ami hyl | - phe
noﬁiy fg%ﬁﬁﬂ%%ﬁﬁ? R R, U PR R bt BPHIE pr oduct
d didr ey eep-replithg 2-Qapithyminph k foll o@aipled-bi Jjx acid (5 5
R PO ST aht o e R
hydri . L, 0. ed. nat ed
?2 %ar and, 2) patticghinj Eiteny! etipelsdre @efepiedrpl adicalde i xture was filtered,
the org Hi({’ so| v?nt wa re,rmverﬁ under reduced pressure and the residue was
purifi ei B{PB} &81ag8P s oG eCNY My DIgmive pr iading. Rieferakly frerng chiodnas
(et hodoD)rofrifidd) +: 541 10Step 7:

5-(2-Br l[;ro 4-{(S)-142- (4-carbam m doyl - p,heréil car banpyl) - acetyl am no] - et hyl |
phe xy?-%i‘%fm APt referstes Beterocysleronsisting Bk Ang pe3 1ngTHe whicheane opr oduct

yi el dedmbk® B Hkept N j;omers by
chiral ?;r eparat i vg&ITEI(Pr@ f%g?ﬁ%%dﬁ% %F@;@%ﬁ@gﬁ%&g%&%&%@ g%%pg%ﬁy Regi s
Technol @¢ifdhe graup nitgaaen. sxyaanoraiin e xanpies areGaidiny, | dzaBoES(1HJISA;

oy oS SRR B Bl Gl s BT S

| yophi | berzimideizelyl benzefyrangl7 Yenzahidurangt benkzdbiopményl emkokdddyt; 541 (Rt=

RL {9404? %%%Z%rr@a%ﬁ?gg %@é&%&oﬁy&?%wqthg o RANZIsRERRANY!. ReMRIRAthIREANY!4- car bani i doy!

pheny 1) carhazoigind aldcartfdzolyt, easmeinyC chontaryd|dhréEhHQiINInGr, Step 1:

253_“e&éc_alﬁ%%lch%%[{r%}i,h&/,g:d?tiu} rc? )!aozéertTﬁ,tcﬂ&?éz%?y?,nd%xazinyt, 1,3-dioxolanyl, 1,3-
dioxolenyl, 3,3-dioxo[1,3,4]Joxathiazinyl, 6H-1,5 2-dithiazinyl, dihydrofuro[2,3-b}-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazoly!, indanyl,

25 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,

isoindazolyl, iscindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isathiazolidinyl,

isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyi,
morpholinyl, naphthyridiny!, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2 ,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4-oxadiazolyl, 1,2-oxa-thiepany!, 1,2-

30 oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepiny!, 1,2-oxazinyl, 1,3-oxazinyi, 1,4-oxazinyl,
oxazolidinyl, oxazolinyl, oxazoly!, oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyt,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyi,



WO 2009/ 007015PCT/ EP2008/ 005187 43 To a sol ution of 3-hydroxybenzyl al cohol
(5.00 g, 40.3mmol) in DCM (25 nL) imdazole (13.7 g, 201.4 mml) and
TBDMS-Cl (6.68 g, 44.3 mmol ) were added and the solution was stirred at RT
for 1 h. Wheorsamts on was quenched with water, extrackegembighoakhy!

acetate, dried over sodiumsul phategsfiltered, evaporated and purified by
silica gel 5chromatography (ethyl acetate:n-heptane 1:4). Finally 5.16 g
(yield: 549% of the pure conpound was obtained. LC M5 (method D)
(MtH-tertbutyl,-dinethylr: 156 Step 2:
1-{3-Bronp-413-(tert-butyl-dinethyl-sila

nyl oxymtd@ynﬁ)nypwmw mhﬂwbbraﬁyh?P@iﬁwl %yﬂ&o]_aﬁypﬁ9@?69n ergd)rgfrshiuf rom st ep

1(1.00 3'-bro uor oacet o- pheno

18-cr ow%y%d?@@’{ SJWSO"){‘)G@@' RHEPImidazqlyt %&WNMOWF@&”X’A@JFMI % on
[ um t
ot Tt oary TR ptroltin U ButoN K ey mRli e 2 ByE. bl auBEolBAT Lod et
wat er, 85inelRy it aginglizinyleauippxaiiost Qumucwlnﬁdte@aéydrsaﬁdawh sul phat e,
filt d t h t hyl
hcet ot o SrARYBRA AR bl oG B SRSl VR RHERRRYE compound
\évgi ?gt ?tmd;?gﬂmyl( ttf?h?d;{oﬂ)lomwgg é:etralz%yi Slteeraz&yi th; -1,2, hSnthsadia'zmyri] 1-eth
r Y, anyl o enoxyl - phenyl } - e
yl ani ne %i);rﬂf’ oGy’ ﬁj%l ¥ F’i‘ # ié% dia oyl dhiapthrend,
cg%)og?dtz;gmmrjg? gpsﬁrﬂggixgw @ thidzib, m{ﬁlaw ﬂ&%@hﬁ%h%@olml%ﬁ tﬂita%?lg%;! (yield:
N (1- 13t r@ﬁ t?'ﬁ’l? 8?8&3%%3/5 éﬂ%ﬁ?w- ﬁBﬁW’@a@Hyﬂh@N‘MM cyano- pheny1
)- nal Oﬂﬁdimdﬁphomi2@%3&@9&9&%&%&??%8&@9%87 Z@trtaz;rgf 119 48R24iRAY to the

preparati e conpound derived fromstep 3 (1.28 g,
2.93 mwi’)l?’)g "‘ryéagf éd”?%?'ldi 1/'2’31*2‘93%| (‘y?i #itdpzoddy 1,8/5-rimeolyl, f13e4-tréamotylind.
The TBDMrd REShERTI ng group was renoved during the preparative HPLC
separation. 5Step 5:

N-{ 143- BRO MG ezw%@wmef@y raf@rﬁérrew)xemhecﬂym caboyyll (-O{0DY4-drMtitysscoxy car ba
m m doy N @jgenyl i - mal onam de In analogy to the preparation of
exa tep 4, the crude product derived fromstep 104 (129 ng, 0.25

{g) \/\Ebe wﬁ\/eﬁﬁ'eﬁﬂfpeﬁﬂdor@lkyﬂfbs epaftdl er tbta!ﬁ,rl%ormfatetdmwurééiﬂue which
conpound. LC/ N5 6n§} hod D) (MrH)+: 542 Step 6:
N- { 1- [ 3%t BRged % AP RYRYFREYRN a‘i)f%crﬁ)xﬁmﬁhe@ﬂzﬁet%ﬂ% (4- car bani ni doy

| pheny 1)~ el |uo tic i aI ta In anal ogy to
the pr epa’?%t% gﬁ.' gﬂ #u ??"22@%% ﬁg" W \@cﬂ %%am step 5 (85
ny, 013;;@@@,:\/\/51@ Qg;p{ i itle
product as a V\/m tngOH %/% (rret od A ng?tn@%g%kz(%&@'”: '(Rt= 1.18
m n) Ex&hp-€HBCF3, —CH2~CH2 CHFZ -CHg-CH -CHoF, -CH»-CF

20N- (4- Car bam m doyl ‘g T‘3‘/1 -N-{(9)-14 (2 et hoxy 2fhoxy) 3-trifluorometh
yl %enﬁﬁz-cé?arﬁmjmr %CNFHZQ@FGCEFB:F;:, -CHF-CHF-CHF»,

-CHF-CHF-CHpF, -CHF-CHp-CF3, -CHF-CHp-CHF5, -CHF-CHo-CHaF,
-CHF-CF2-CF3, -CHF-CFp-CHFp, -CHF-CF2-CHoF, -CFo-CHF-CFj,
-CF2-CHF-CHFp, -CF2-CHF-CHgF, -CF2-CH2-CF3, -CFp-CHa-CHF >,
-CF2-CHp-CHaF, -CFp-CFp-CF3, -CF-CFo-CHFy or -CFp-CF2-CHoF.
25
The fact that many of the before-listed names of heterocycles are the chemical names
of unsaturated or aromatic ring systems does not imply that the Het groups could only
be derived from the respective unsaturated ring system. The names here only serve to
describe the ring system with respect to ring size and the number of the hetercatoms
30  and their relative positions. As explained above, for example a Het group can be

saturated or partially unsaturated or aromatic, and can thus be derived not only from



FFO Step 1: 1-14-(2-Methoxy-ethoxy)-3-trifluoronethyl-phenyl]-ethanone
WO 2009/ 007015PCT/ EP2008/ 005187 45 0-CH, 832 p1(10.5 mml) of

2- met hoxyet hanol was dissolved in 15 m absolute DMSO and to this solution
NaH (504 w9 z(eb@emiamol )) was added. After stirring foﬁcﬂ‘m% ok, Rl 1. 44 g
(7 mol) of 4-fluoro-3-trifluoronethyl-acetophenone was a and t he

m xture was 5stirred for an additional hour. The reaction was quenched with
ice/water, extracted with DCM dried over sodium sul phate, filtered,
evapor at ed under reduced pressure and purified by chronatography on silica
gel. Yield: 1.13 g (62 %9 LC M5 (nmethod A) (M+l)+: 262.08 Step 2

10144- ( ¢

Lo OuEt‘(i)ég@;ééftb%ZST@GT(F;Q%&Y%%%E%IH&%E%U@%&M%O ﬂ'?ﬁﬁ'%' tllhjeﬁyfg}‘t‘a?@op%ompletely

144- ( 2- fgdiegrpated wpripgugs ﬁﬁﬁﬁla@dfmmymmbwwmrsahaatmdeardemmedf from step

1 d L of N CH3 and
o i xCLpioeble A dRanR L e aaR A iy Bl b Sy ot oE 7 2"
Su?lsequéafdrq-hslted hﬁtﬁf@@yc?ahsrmh)wma%a{aﬂy)oumnead?egthéflﬁe@k&y&g@gﬁdggn mI xt gr e
xXe e sol vaporat e resi aue dil ssol ve
5 4B iyl Serted H0¢ Poibbing Ry ba Hettineg Hes PecpiRitmsn Ry S vanar ynoss
agai n. Tétmhnyammapmnaaumwmppuﬁmél i%d'abydfbﬁy@diﬁéga @é}&ﬁﬁe C1h3 %@b%@f@hy

Yi el d: al a trifl uoroacet at
(et hod'%‘%ag%ﬁ‘% d%{gﬁﬁm%g SlgiLgrg 1,3-0xazol, 1,3- oxazohdlne 4 5—d|hydro 1.3-

N- ( 4- Cagtrgoian 10y amel i hyl - phen
yl I(et hylﬁ%%n’qr)al onammcia(’aﬁrh F% \y\%ﬂggggg(%%omig%/ EPZ?%/%%% gﬁﬁ%@ y P

(0, 660 olige). 1.3 dlhydrabsnrell ddyirxippehgtdibyrap-eibberzobtiloxarineer ned| ate 4)
was1gli Sﬁéﬁh‘{fﬁﬁb in- tﬁ#é%&'eL{E%hl%rMnEP r%zprkygﬂ @}% %ﬁo%%?iﬁe rfgm('lgafyn% mol) - of

the amine derived fromstep 2

1- hydr b2 F4 deteaerroaringling er 1 30374-ﬁ§l’6(i’@fd2bl$nmm)omel\l- di i sopropy- et hyl - ami ne
and 338 ng (0.73 mml) of bromo-tris-

5pyrol i di nophospho- ni um hexaf | uor ophosphate were added. After stirring at
anbi ent Optiegyrastive earbon akemé prdsent watbeicompoiuntisibetheasrrhithe € aad la exmpor at ed

under i ed. b pacati e HPLC. _Yield: 95 ng (25
col @g#égrgdegmétﬁﬁggéﬁg%% B#ﬁ % C&”ﬁ\?g@ﬁﬂ % g'ér@t'g’t‘eg’%:o”l‘@“@@&ar ation
of éfmanomaréomm Dar@HR ¢adn Hmarersane;mmem:adwurd@haﬁméﬁs%ﬂpﬁr@p 3 (90 ny,
0.17 % was _separ. a%w% i nt i.ts stereoi sorrers chiral preparative HPLC
[ col um%BpETEIMeLR & I BiesBAY "Wﬁ}”eél &han '%BﬁsaqflﬁOFé%‘ﬁ%ﬁ’iﬂonmﬂ fget hanol

(1: 1: 1) extarfipid% BETRRH BITREAIALE T(Hegﬁéééﬁtus\) tibh® { n]. The
rel evant fr%ctl ons were I&F%(gl lized yiel cliedenzI é\(afe% tgtpu;é?ét her&‘}ﬁée} evant

enant i ofi® MPEYIEE of RERARID as tWEBf@S(tW?OWPf!Oaﬁd mDﬁw)eSF_é)farrpl e 14:

N- (4- Cadlé@@?@dﬁaers The invention com ixt
i doyl - pheny 1) - N - ( (5 o he LA e anoriures of (ot ofe sierecigomers ofthe

tri Quof%‘ﬁﬁ{aﬁw BHér@]@fé@Wpyssm[bmm@ém»[e@omrsmme@hwﬂlﬂés InhSt ep 1.
- | - ph t -
ey A Y4 AATE B 1o

isomers (or cis isomers or trans isomers) the invention relates both to pure £ isomers

and pure Z isomers and to E/Z mixtures in ail ratios. The invention also comprises all
tautomeric forms of the compounds of the formulae | and la.
25
Diastereomers, including E/Z isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the two enantiomers
by customary methods, for example by chromatography on chiral phases or by
resolution, for example by crystallization of diastereomeric salts obtained with optically
30  active acids or hases, Stereochemically unifom compounds of the formulze | and Ia
can also be obtained by employing stereochemically uniform starting materials or by
using stereoselective reactions.



47 A solution of 4-fluoro-3-(trifluoronethyl)acetophenone (500 ng, 2.43
nmmol ), N (2- nethoxyethyl)nethylamne (649 ng, 7.28 mol) and potassi um
carbonate (335 ng, 2.43 muol) in DVBO (6 m.) was stirred for 30 mn at 150
C in the wpeswwsees. The cool ed reaction m xture was didpa@eheibdiy; Wat er,
extracted with ethyl acetate, driedzpver 5sodi um sul phate, filtered and the
sol vent was renoved under reduced pressure. Finally 547 ng (yield: 82% of
the title conmpound was obtained. LC/ M5 (nmethod D) (MtH) +. 276 Step 2:
[4-(1- Ami no-ethyl)-2-trifluoromnethyl-phenyl]-(2-nmethoxy-ethyl)-nethyl-am ne
trifluorolOacetic acid Ammoni um acetate (1.53 g, 19.8 mmvl) was added to
a sol ut I 8 n).
A ter stiTETegeal TR o e ibchurla oF bide P B R R" T
was addmtarﬁjpm%@lﬂimaﬁdm amemblsr,eﬁ pmlgdlaf phalﬁlajc@uncaifvhélissaﬁlweaiﬁs Viash

wator S SMreinng ot fhe BRALEET AR5 BB ol B s bl G o "
sodi um smﬂbpknﬂtgeoup‘ CODH cate fenv@gmme a&ka&mbtatsaltkloe(iﬂ@yn@ eaﬂam‘tal\/@tt@PLC The

:)reloe gtnt {r@{%‘: %ﬁ\%@re lt#ﬂ;:' s Sgn?tgg I:L\égé%ﬁgan c‘(aM:lum salts, Qa%)d a?f the pure
N- (4- Casfignmvi ﬂmdiot@@eﬂwkb@@mé l;uéfbrhér%ﬁ%bﬁmm RhB¥lh BB téhdmet

|po] - 3-
trifluoroneth hen ymal onam del ri fl uoro-acetic acid salﬁy
P bGP

2009/ 00'5‘6‘ NN ErERRGIhBAYitioR saltewith paNORIE 286 1 r ed at
ambi ent iﬁ_ﬁ)@éilﬂfrtéiefré’éle Hgdhic dREndE, XlidH 8s H%?hyflérhﬁn%r @%éﬁﬂaﬂrﬂé fied by

prepara |ve he rel evant fractions were | yophi | ized to yleld 46 ny
(y| el d: risehylemines thylaraingolfisbirRmine cpivBnolaBtiInR B TF-(RavRjoxyetigh-a@niseep 4:

N (fo Caghagig %n@élﬁéﬁ?r%yl )co&ngp%nas b rBE0 a3l %’%ﬁ'ﬁ%?gg“@?‘ noj - 3-

uor omet hy phenyl yet onam deacet | c aci The
racenm cgipupd e amiéEnd geatipisy immsacncﬁ)aed:(msa@ f@exanmpieWthwesgswpacatsed in its

ol went - Sahapbudideniic BRI YRRELE, S TR e, hRar R at o
(isocr aamd)or wltmwgaame:arﬂrmdmbcm rgnd slitfenic elcelsamichfasdotnnio asidvatetic

' yophi | | %g R/élf;b%l gﬁr%&%%!é'ctﬁc %ﬂdZGO/R Of%t: %he% I e Omnglonlc ac%&'genzmg:rmt hod

A) main
N- (45 Canbaingiettoydid Foaayik )ach, tér(a‘ﬁk-aWTﬁﬂMéhéhdﬁoﬁm)ddmémw&er%shﬁbﬁ|l:UOV onet

hyl ph Il - mal d
2%1246? é@?e@’%%sgﬁwg?%gwfa@ WIWPE@F@M L 38 Rf IcPTeCHAgHARIEFE 3 1. 02 ¢

(5 Mol Jor@hiat-1ndraXxwhidh tdohtdinl 36 08RIMME - %esm%@%@, WiBSosk 85@a/g8qi n 10 m
absol ute THE and cooled to 0 C. Subsequently 660 ng (5.5 nmmol) of

pyri di nBauivalg@ehanol , 1.443g (5.5. mol) of triphenyl phosphine and 1.213 g
of diisiopropylazodi- 25 carboxylate were added and the m xture stirred at
OC for 1 h and 12 h at anbient tenperature. The mixture was diluted with
wat€d , Erlty alsasepadnds cbthe/formuleaedtand ldican deodained By gustomamn aeghods | t er ed,

evapor a I

2000/ OOWP%%L&%W@%#’F@@%C 1 B bEb Y '@opﬁx‘\g yagiotheyi ve 585 ny
(i sol at &dmaketirantl Iawﬁmaammmgamqmed)rgan@%d mfbasleen [arsoivecit ondilgemit,oarr | ess
crystal 296. 06 stUCt was

used foﬁblgl{_ erzsagtﬁ g&al ion %&%@% 6r anion exch nge he prrgsent) mverﬁto%ra

5144-(Pmcludeaansaﬁmmem)np%uhdsbfw@rf@nﬁmhwe apbenwhichebbyd @@idieow 585 ng
1 was dissolved in 15 m

1.4 d
gbs%?ut Bhwéfdw'aﬂ[} tolsraiHfy, A 5@%3% SM@ fgf YSGifopPhErgacRiticaloRase was
added. &fitaple, %r@x&hrﬁ@@sﬂﬁierh@ﬁﬁ%s’%ﬂEﬁrrﬁnééugfuﬁ%agcﬁgmi&l heGhBiRnses added

and the 10 mixture refl uxed for The m xture was evapor ated under
r educedoﬁhéﬁmuaﬁ’lﬁoﬁﬁ@%mﬁe i ﬁ“Qdﬁ ALavpstapivg, materiglsfetthersapareliva of and

again ey ﬁ%@% tEﬁé?aHl@%Hité' ng oil was purified by preparative HPLC. The
rel evant Tr s were lyophilized to give 182 ng (43% of the product as

col ourl ess crystal s. LM (nethod A) (MH)+: 297.09 (Rt 0.71 min.)
30 The anions of the mentinned acids that may he nresent in acid addition ealte of the
compounds of the formulae | and la, are also examples of anions that may be present

in the compounds of the formulae | and ia if they contain one or more positively



15 The product was used for step 3 without further purification. Step 3:

N- (4- Car bam m doyl - phenyl )-1" 11-{114- (pyri di n-4-yl met hoxy)-3-tri fl uoronet hy

| - phenyl]- ethyl}-mal onam de 20134.1 ng (0.4 mmol) of

N- (4- car baghaidenis phenyl ) - mal onami ¢ acid *trifl uor o-@Get.Gs ﬁ;g7salt

(internediate 4) was dissolved in absolute DMF and to this solution 118.5
ng (0.4 mmol) of the amne fromstep 2, 509 ng (0.8 mmol)

1-propane-phoshonic-acid- anhydri de and 51.7 ng (0.4 mmol)

NN- di i sopropy-et hyl -am ne were added. After stirring for 24 h at anbient

tenperature the reaction mxture was filtered, evaporated to 25dryness and

E)lrjnra 't L ) g@g@agza@rge&ﬂisamb\tﬁafkﬁhﬁﬁn%r% dsuﬂ;én g m@lé mL\rR%' A RESul LA LOMB

2009/ nggmmp@@gggmmggl@rggg mtrogen atom or quaternlzed ring nitrogen atoms in

D1 et o BRI touBE AR kel al oyt e Fdr il and 2 contains ane o 11 o quct

deri vedmare @hssielpgtsaﬂyl@il&rgy)ievw:somaarm:ureehmmlems &srca:mm'le}nmss ifityccmtaing r al

B wet Rager P peffadeTBl po b GG ey ERlio B PBfoptnds 5o

nUni n] . ofithe foemaamancs naa,mmsmmaaedmsnpmdtamdbwcgro@élranyos(.ta%n% of the

pure corrga|r 9 quf% E h F%%fﬂ@goo 3 823 nmin.) 10 Exanple 20
4- (4-{ 15225¢ @écFLB’a‘?ﬁ 4 8G A SHEHY I 'eaf '}ﬂ%[ﬁi‘ﬁ@l@@taffﬁr?mﬂtrlfl uor o-
et hyl phengxyan Blsh el fregeritths Slitdrichs (betaines) which are likewise included in the

154- (4- Acet XL 2-trifluoronethyl -phenoxy) - butyr| c acid ethyl ester To a

sol uti oA"™5f l°(5'xy 3-(trifluoronethyl)-acetophenone (2.042g, 10 nmmol) in
50 mp DMF were added 1.52 g (11 nmol) of K2CO3 and 1.951 g (10 mmol ) of

4- brorm butyrlc acid ethyl ester. The reaction mxture was stirred for 1 h
at 80 CThepeesest Wﬁ@tfwlﬁaéelétﬁaﬁamf@@se& plprepetation byivetioh thed in 100 nl  DCM

and ext ggsbsahds dfiRe ‘Mrgﬁ‘né@l M 1488 é)bg-m%l%eﬁ'r@ szrﬁgoﬁ{ @% fogr% Qyas dried

over Na2SO4, evaporated und purified by silTica ge (rmbl |l e
phase hapé ém@arewwameapemr@ by cyupdingiohgve 0O thoge (rﬁgn'%tsc(br bbr&:iubg tle

oo B S o AN RO bl B 1 3406 25 1P 2

44418 1- mﬁpanat@hftyltbe@smpmlirtdsomfcbmwlmmmem@(m]ﬁ-&aﬁyéda?ala,cibéi ethyl ester FF

To 3.02 f the a heno fro step 1.i MeQH was added

7031 o ATReTR R chraresos RRE RPURE the baThet o Mrnguae Mivtiven

t enper agwupsmzﬁlchgoﬁid(iééd tb IWds)re PEHAHBNE BASABOEARIALIINE PpAMeaRded, and the
r ref he so|lvent was evaporated under

i xture,
r educed' "B&Sé%rﬂ} gfoprﬁﬁ‘ém?@s‘f"?fﬁ@ af%‘ﬁt%’s‘%ﬁ’l”\‘f%@eq intetheytesiied fvectisnal arrEP®r gani ¢
phas e eAbrRapRsidIpRRUdREoUhd &ya% Odg?éups-rrl?ﬁﬁy %gﬁ@htﬁ)deﬁm{wmﬁ’% %%g%ét ed,

gqrg vvlth brine, drjied over | tefed and evapora ter

chr et SRfVERRY HP amifémia@é?%%ﬁﬁ@ugrw%ﬁ ydrichimay dpe(@nygriedrito amind d 10 33%)
oot he louge. Woﬁénigﬂﬁé 18 BloBRfg ohddpPraTRA e Areskhtdd finctibht °° (MY

4- ( 4- { 1972upa incde=atly t@b;nut:dhwyhadlwanmxbommzwcamnmmmamaynr|f| uorom

ﬁIE ? Zl (F:)g n%glb?(ydaﬁb@ryl fz)eé oﬁggngrtgﬁ éh %ﬁ%g}?ﬁ‘g&’:&? égfi’)s %%Ctﬂ?gssol ved in

abs ol uter ODNF ferragnino abt iasnigdiobgrows. ﬁateraaiﬂﬁda@!ién&sm ptdle&ingrgblipomalyhe

1), 1-. - ph drid
n0s0S Tl fper et oRBrddher SapRMe 2l P K Boie S febrams.
st irr edeiampié&&&hﬂletﬁ@! a&rdah@rrztyl t enper at ur e Then the reaction m xt ur e was
evapor t he retgl due di ssolf\éssicon eth acetate and extracted with

wat er . hoeargcé‘éair 0 1E PEFRALATIQN P Rweu ? ghthgvermuaail and &byikiing,

evapor aslecksusete emwa w séwren@aﬁe bhﬁ:o"r@§é&hc§éd%gt16r??éé&!8n§é'ﬁduf3f ed by
prepar at |31e HPLC. 170 : 3% of the pure conpound was

obt ai ne?f %Lf@ﬁmmwﬁ@& wd(emowﬁng%m ms ferming 20 amide Rpnd bavzenia. ) .

Stem 4 carhoxvlic acid groun of one huilding biock and an amino arnun of anather huildina

4- (4-{142- (4- Car bam m doy! - henP/‘T carbanoyl)-acet’yl dn nol-ethy11-2-trifluoro
- met hyl tlyﬁ@ﬁg)@y)ax@np@r Fempeuigds of the formulae | and la can be prepared by coupling



WO 20091007015PCT/ EP2008/ 005187 52 11, N To 170 ng (2.7 nmol) of
4-(4-{142- (4-carbam m doyl - phenyl car banoyl) - acet yl - am no] -
ethyl}-2-trifluoronethyl -phenoxy)-butyric acid ethyl ester fromstep 3 in
15 M netyhanboass added one equival ent of in aqueouspsoghHmbyie oxi de and
the reaction mxture 5 was stirred fpr 2 h at anmbient tenperature. Then the
m xture was acidified to pH 3 by the addition of 1 N aqueous HClI and the
resulting precipitate was separated by filtration. After |yophilization 29
ng (0.059 mol, 22 % of the pure conpound was obtained. LC/ M5 (et hod A)
(M+1)+: 495.2 (Rf 0.981 mn.) 10 Exanple 28:

N- (4- Car bam m doyl - phenyl )-N -{1-[ 4- (nor phol i ne-4-sul fonyl)-3-trifluoroneth

yl - phenyuetgwy 1} wpal onami detri fl uoro-acetic acid salt Step 1:

154- (4- [,QTD- trié%po onet hyl -ﬁfé“n-%enes Honyl)-nmorpholine FF 9 NO O
\-e-/ Sohyt i i of  4- brigge=2Ctri f net hyl - benzenesut fonyl chl ori de
(5.009, 15. ) in THF (5 s ad¥ieéd to a solution of norpholine

(1.62 m, 1855 mol) and trkethylamme (2.15 m, 15.46 mmwol) in
tetrahydrof urgne. The reaction niyjure was 20stirred for 12 h at RT. Ethyl
acetate (80 nml) was added, the organic phase was separated and washed with
water (20 m ), hydrochloric acid (1 M 20 m) and brine (20 mM) and dried
over sodi bnidsg fbeitsenf thé faemubaealploN4tandr/ .t he product was obtai ned (5.708 g,
99% and used it he next step without further purification. Step 2:
25144- ( r@hol ijne- 4-sul fonyl)-3-trifluoronethyl -phenyl | -ethanone WO

2009/ 00701 /2005187 53 A solution of isopropyl magnesi um chl ori de
(2Min FHR x20. 04 mmd¥) was added drop wise to a solution of the
product obtain instep 1 (5.00 g, 13.36 nmol) in THF (30 mM) at -10C. The
m xture wascisf i MR'éd at this tenperature for 1 h and then added 5drop w se
to acetic acid anhydride (12.6 m, 133.60 mml) at -15C. The reaction

m xt ur ewhearein R2P asd Rd1 gredndeperkientinfrdmaddavettet -eOMaF nClgr tehethkeywitio RT.

Wat 0 he I .on, m re was ,stirred at 60 C for
I hcea%n‘]g@%‘\gf"é’%&ggﬁjéﬁlr%féerdgwrfﬁgi"laﬁ%ﬂe %}e?"éﬁé‘%sed%??w%ré‘fﬁ PhPMYed with
aqueousoieHEatebsteibsviesbitihg ifom thadrreactiodvefiths odiboyikub@d alitd canpling
evaporated. Purification,of th ru roduct, by, 10silica gel

chr omat @@gﬁﬂgyaﬁ%kng W%?reaﬂ%sﬁft%@ﬁfgﬁgﬁ?‘&%& ig%{ée*at he desired product (2.00
g , 44%y nidaeP oBforming, in a manner known per se, an amide bond between the

144- (Mor phol i ne-4-sul fonyl)-3-trifl uoroHE;rQ%I - phenyTet hyl am ne F NO 15

) ; . F
Ammoni ufRTRE¥YISAST] deryptiye depictad ipfenyula theuizyespieh Beriptedrin femusy 3 ny,

(2. B g dncEh i Bond B SePhord Bovenaliy BRI Srd FEPi G cePiei e 1o
5 h. Theanmukelimndttbe &Hmpgroypeiepiveed hyioaddiaty.on of trifl uoroacetic acid

(pH=2) and evaporated to dryness. Purification of the crude product by
preparative HPLC and |yophilization of the relevant 20 fractions gave the

ﬂf? i4f ‘ég“fﬁéa%@%&*goéqjﬂj%ﬁigﬁi?ﬁ 5@ o ’g%‘#ﬁ{'ﬁl""f%b? ghg?"i' éﬁ%f)cg@f)ﬁ gﬁﬁ‘%ﬁ%@ &% £1 uor om

et hyl heapbloyethyi thermyhthesis ofdhe comporodsaoidbiroulaeil dingd dh for(ifxadguirgg 5) 25D PEA

St el o vt SR b3y oo Sl BTAIRRIR R i B Rl o o

'E rifl uocavrmeetially ?ﬁ)aiiabtsabmp(dunﬁebn‘eylha!aiegdl)si& Mﬁ;eﬁ};resﬂie%érimmbétowrtddTOTU
145 ny, .0.44 in.DVF (6 nmL). The recejyved solution was stirred at
St ent B ErAR G WhieBis Headly aYeilig e Sifed inthe art

For the preparation of the compounds of formulae | and la the compounds of the

20  formulae {li and IV may be linked first and the resuiting intermediate product may then
be condensed with a compound of the formula V to give a compound of the formulae |
and la Alternatively, the compounds of the formiilae Il and V may be eondensed first
and the resulting intermediate product may then be linked to a compound of the
formula IV to give a compound of the formulae | and la. After any such reaction step in



WO 20091007015PCT/ EP2008/ 005187 54 was acidified with trifluoroacetic acid
and purified by preparative HPLC. The relevant fractions were |yophilized
to give 156 ng (yield: 54% of the product as a white solid. LC/ M5 (nethod

F) (MtH) twoadibebroxanpl e 29 PCT/EP2008/005187

N- (4- Car bam m doyl - phenyl) - N (S)- 1- ¢3- pent af | uor oet hyl - pheny1l) - et hyl ] - mal on
am de; conpound with trifluoro-acetic acid NH O OH Step 1: 10

Tri f1 uoro-net hanesul foni ¢ aci d 3-pentaf | uoroet hyl - phenyl ester FF R 0 To a
sol ution of 3-pentafl uoroethyl-phenol (2.0 g, 9.43 mmol) and triethyl am ne
(1.24 g, 1.63 m, 12.26 mol ) in dichloronethane (10 mM ) was added

trifluokesreslrases st Synkifesan W&ébﬁ’ﬁg Srdd déprBtectii %&%&; ahd: gbé g{ﬁ?& Gt 0C The

reaction m xture was stirred at™ 15 roomte ture. romet hane
(15 nl) PUREITSRIGEeURnGt the d@sg@nﬁf@almﬂa@@s may bgensiviat! outtandsiatther ons of

anmmoni Umdﬁﬁdé'hbﬁ%err(e?%%éé@d 2 x 10 M), sodiumcarbonate (1M 2 x 15 m)

and brine he organi ¢ phase was dried over sodi um sul phate and
concent N@f'éds Qﬁn@fabm@tHOGadmntQEﬁwnmtlomdf a@hrﬁﬁe@pn&ﬂ%t caMheCehnmye@mﬁd in

th | f f t

N 118 (ol B B I olE b Rl Aside i ine oo el RnGiyno s  on of

t he cr udieliga mthhetarbforﬁxample( ﬁ)or?\Epemt:d@ ,cBerlﬁiimrly) Ahnkibé cod@lingl stepvesn added
N LA 8 o R S § ol 2
bi s(di phemyizphioapiating maam:amwiac;w@r&ﬂ%/f&@ 5%5;3%% ERZQQ8HAGp 187 55 nu,

0,1 nmol The reaction m xture was heated mn at 130C usi ng

m cr owaGEEOMPRECOURING feaaent fUGthas alqam%mmhlwa@ﬁwpmwwammm oric acid
(1Mo 2 1085) Bt distprosRALUTIHIEE A9, GHPANIR I C e Rl ). The

organic hase was dri'ed over sodi um sul phate and’evapor at e Pur| fication
of the ew@e@yiarmwoiwr@. YrogiEinbeRt fr!@@dmbgwmcmong)meﬂwlene)

acet at efpyhispft ARS;. {?%Fllr)eﬂgﬂ)’r%? ﬁlhfhe“?r%ﬂh&%gofgtg %*U% g{ 8073 Oz?Fag]enzotnazoi-

1- (3-Pent afI uor'oet I'am ne
N-[ 1- ( 33/nt. A8, mﬁtmmwmrpmmyh)axaﬁluwm}meham(eue\m;wr aghlofufddnignrld 10i n

g?é?ﬁ;?% t@ﬂ@ﬁ%’c}uxl"ﬁoerﬁf}gﬁgge&r)1Fé%x.itylbcﬁz%§érmﬁ% oamsg&e}hionde or

trifh uopmwlplhaa;ﬂmmcf aridehydidz, nsgbtheTé]QmﬁEtﬁéaﬁ reditiifng Md a&ivats dardbpgenat ed
wth H2 %jd% [ ang1 eva or at ed. lﬁg]e frE WE\Z di ssol ved i n ethanol and
hydroch Vg Wi agvne GMPAURE pH e; Mz bh Aamidsr benekeprs @Jpo bedayss.
Puri fi clarined blwe@dsteigaarrﬁémm Lﬁmdmtry@eawdxmta&@ hahdd, e paitahpyant

fractions, gave the desire ro uct Step 4:
N- (4- Caf¥ FHBRYIC %W&ﬁr%‘ can lag P@Frageq)@rﬂ sgnasaleciem gl ingiwrfyom et hyl j - mal

onam de¢ar6ompRWed dhd r sol ution of
t he%f/; o%aijctﬂ%erl ved f I?%ﬁ%saﬁe%@ tﬁ??’?%m&&c'ogaé %W% 3%21 m-g% ?P &ru 20(5 ny,

thinesta. for examplend ety Bsﬁheﬁ?iyﬁ)esfml pitenyl estacindroptiehlylester, acet i ¢ aci d

salt (i I.on mxture was
Stir red%'?é’;@n%‘Péﬁ?’Yf SeE rny o BRIy 8 e o PO I e B & O
trifl uow%émweﬁ@fmopnuiaﬂﬂed by preparative HPLC. The rel evant
fractions were lyophilized to give 3 ng (yield: 42% of the product as a
white solid. LM (method F) (MrH)+: 541 WD 2009/ 007015PCT/ EP2008/ 005187
56 Exan“ﬁheeaﬁmatzon reactions and coupling reactions are usually performed in the presence

N4 14 4- t Qr O he et hyl I - N - (4-carbam m doyl - phenyl ) -
na|]205£] a n@f?z‘ % Iﬁ’ﬁﬁﬁ%’%dﬁ‘f‘fﬂf% el ed%rrgar]%gﬁqedar sgnge of an aprotic solvent ier
dlmethyiformamide (DMF), tetrahydrofuran (THF), dichioromethane (DCM),
dimethylsuifoxide (DMSO), hexamethyl phosphoric triamide (HMPT), 1,2-
dimethoxyethane (DME), dioxane, or others, or in a mixture of such solvents.

Depending on the specific process, the reaction temperature may be varied over a
30 wide range and be, for example, fram ahout -20°C fo the hoiling temnerature of the
solvent or diluent. Also depending on the specific process, it may be necessary or

advantageous to add in a suitable amount of one or more auxiliary agents, for example



5Step 1. 4-Bronp-2-chl oro-benzenesul fonam de CI To a solution of

4- br onp- 2- chl or obenzenesul fonyl chloride (2.50 g, 8.45 mmol) in THF (25 m)
was added a solution of ammonia (25% 6.3 m, 84.5 mml). The reaction 10
m xture was sdsionroesd for 4 h at RT. Ethyl acetate (70 pdyrpishonedser (50 ni)
wer e added. The organi c phase was separated and washed wi th hydrochloric
acid (1M 50 m) and brine (2 x 30 M) and dried over sodiumsulfate. After
evaporation the product was obtained as a white solid (2.05 g, 90% which
was used in the next step without further purification. 15 Step 2:

4- Acetyl - 2-chl or o- benzenesul f onam de C S-N H2 To a solution of the

pr oduct aGRisaiiRed thAia in i )diil i Cul
(35 ng. S185 o) e %bﬁ%@a%?g’ y%}“mggg dﬁ'ﬁg’f'ﬁggglﬁg%i%’}'ewaﬁgﬂgﬂ

20( et hofBiIAjoNorateRUsh a5 tsadivam eethodderdr potassiuy tett-tBdoxide fpr adjbsting xt ur e

h ' ' ' _Af ling, the. ti
o o i & nerdllzlhoin Jq thaths R Rl SOANERaud 8B I it an AMfighc®' | "
react i onomprung thahieserapipyed edhe dorpHotan asidragiditininGaR, ansh eixitydroketow t h
A . ' d it i dried. Na2SO4and
o arsr a1 HRY Bedifitzol o ARBRI ikt il o fudive dpdtafis on
25¢ hr omatettysdsfoy thegiraparetidry bf activbtsdedaibbemt 3R derivhlivandsd tHeerorasisred

009/ 007015PCT/ EP2008/ 005187 57

duct 650 759.. t : WO
Dy aeb e R ingh Al asth Honak as PBILAR Shurce HeRAtE a1, BYErun eheUs: oduct

obt ai negtantagt eferénddd K8, 18 exdmple, IMWalcH i ic
anhydr i aConcergt[r]at ed _sul gﬁurlﬁc aci d %Q%geﬁ%édgoﬁ%%m%\?ﬁ%@%q%gﬁg%%éd 5 at

60C andggmvwééét‘?%’ﬁﬁ%-ure was stirred for 40 min at that tenperature.
h . ! ‘ . ! o or
eT@OOPﬂﬁeétﬁécérb% %%%9%%@_%%&;&?@@ rB?IM?(E%Btai an{ﬁﬁﬁ%éﬂgﬁéﬁnﬁgm nas

di chl or onet hane, ovér sodium su , tere
r enovedraasien arelign sempyed By sandarepigpesdured. Porozkactpleesridbtdipneecting el d:

460 , 04, . ; A i M ut, further. purification.
Tost op. SOUREDHANERH A Bl ol "G olh il 1R bRtz Amroni um
acet at eainclg@rogp, dat: 87deprolertahd es adnartayiatwiberahiydigrolep, 693ramment 49 ol )
were ad ' o) the canpound received i.n step 3 (410 ny, 1.49
15 mol %ﬁﬁﬁ{fﬁﬁgﬁﬁ@g%@) &%@"?féca%?‘ggﬁﬁ‘*lﬂ‘?%?ﬁ‘ﬁ?%c%{ A3ty eP‘é'ra‘”Edh. Then

t hel& oobiter the xbuplimgwaactiohease flinotibial igrodp LICEr0BE §bhératsl Forh@uitgeh pH=2 and
evaporated to drqy@y&}%gri fication of the crude product by preparative

t

HPLC anl™SFYGFher ony fEOP¥RTEPRIPtorg RRYSIQIRgicaN tlarakle gadiceadhen oduct

(210 nybe 36fed ottt BP kRown processes. o
20N- 0- (4- Acetg/l sul f anoy1- 3- chl or o- phenyl) - et hy1FN - (4- car bam m doyl - phenyl)
- mal onErEAEralcd MRTHAR MK eontRining & bl compaaed @f thertermulsel landda cof  t he

product ol fémedide %@Fk%lH up Al & d&ge@flrﬂ?ﬁfﬁ@m ié\thgﬁ.'puriﬁed By gustomary

car bam m doyl - phenyl) - mal onam c aci oro-acetic aci
(i m%r nvgcasses3ponBao fgsesdilediinihy adnorrIRoid, Z6syrgheS8% porapdunccdF (5

m.) was I 8 ek D) and this solution was
sti rredb %gﬁﬁ%@iﬁ\ﬁ% E% g%%@ﬁﬁ%%% S%easn‘?'%%ﬁga%% ngqrgﬁtpgl@@%o[rh
trifl uolcyarsetnhasadigh pertbrpance figdidhrgmetpgripit. (RPhEPLE) ev atier icisddsons wer e
| yophi | t ired product was obtained as a white solid (yield:
135 ny, 6%%%&@1@@‘@%%?&@%%’83 & (R H2szg Fhagge RO EoR) Y 19 SePEP2008/ 005187
compound. Similarly, well known methods such as amino acid sequence analysis,
25 NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of
the invention.
The compounds of the formulae | and la, which on account of its chemical structure

occur in enantiomeric forms, can be resolved into the pure enantiomers by salt

formation with enantiomerically pure acids or bases, chromatography on chiral

)
D

stationary phases or derivatization hv means of chiral enantiomerically nure
viral anantiomerically nure

compounds such as amino acids, separation of the diastereomers thus obtained, and
removal of the chiral auxiliary groups.



58 Exanpl e 66: -

N- (4- Car bam m doyl - phenyl ) - N1- { 143- chl or o- - 4- (t et rahydr o- pyr an- 4- sul f onyl) -
phenyl ] - ethyl ymal onam del rifl uoro-acetic acid salt 5Step 1:

1- ( 3- Chl ow@-dwnBieapt o- phenyl ) - et hanone ci Sodi um hydpeggrhesidlek isde
(NaSHxH20) (10.979, 148.1 mml) ) was dehydrated in N nethyl pyrrolidone
(100 m) at 160C under argon. 3, 4-dichloro-acetophenone (11.20 10 g, 59.25
nmol ) was added to the mixture at 140 C and stirring was continued for 3 h
at 160 C. The solvent was renoved under reduced pressure and water (100 m)
and hydrochloric acid (6 NI) were added to the crude product. The

preci pi i RS i fdl 41Sh el ol I ogr aphy
usi ng e}‘lﬁéyﬁor‘é@é%idtéjﬁﬁﬁg%rt ane tp%.lcf/llfécej?ag%é Egﬁge?éiti%rdhﬁggggﬂ%ﬁptlﬁg% desired
pr oduct ¢aGENS tieprgsenca 9bagidBtaspagic groups, converted into physiologically tolerable
113-Ch|§)‘,{|8- 4- (tetrahydro- pyran-4-yl sul fanyl) - phenyl) - et hanone ¢ s-C) The
product "fromstep 1(3.0 g, 16.07 mol) was added to a suspension of sodium
hydr i deTi®preparatopn Ehidictogida)ly idledble sdltstf Corffouads bf therformulae | and 1a

4-j odo-tetrahydro-pyran 20(3.41 q, .16.07. ol ) was added and, fhe reaction
s A L B et icidido fheinier PRt oS AU o ched w o h
wat er amafnér idtvinseitsealvigeshid idagehts dutBraaBRirbkidas icdrbdrwddor ati on and

purificatjon of the crude product by silica gel chromat o%aphy usi ng et hyl

acet at eMIRIPIEROPGL AMpxicreATAisRBIRRIYA Ol omgsicPasesply exalpl ep 3: 1 rz
rKi ni, "ifdtnnd or thetry@infink Sithihbiadid SNPBMaRblamifCor alternatively basic amine
20091007015PCT/ EP2008/ 005187 59 A solution of the product obtained from
step 2 fddsdoexamnile lyang, praifineehaeiling, e shjboxvis acds Whpdtadiested (25 m)

wasq@dd r ' | : 7 ] ter (25
iy G et e S india? 8 B8RP uBRARd myiSfim St R Emb Ol g
and t heofrtbaderirodaan sind Feecamdgin dyasicagroers, sitatiie BC adiitoncsaitbicasdyeor gani ¢ 5

phases ] i DL dried.o maagnesi. um sul phat e.

Euapor o Cor i e e alis 8, POl HOIBsc ] oRRAL I R ge

chr onuat lngiragiiyria) siydpbedinid, saifeicaphosprept ametigmesufdric, desizeesbufooidupt (1. 04
g, 679 Step. 4. . . s

1-[ 3- oﬁ%ﬁ&?ﬁ%ﬁ)‘ﬁ%ﬁaﬂff&?@%‘?'&%ﬁl{%ﬁn PRty srieng Hiremetvg - . s
10 fsMmosiitentonaeéted, @xals, 8ridic, Sdcolic arfluortteodbidmare ¥anaher ohydride (216
ng, 3.44 mmol) were added to a suspension of the conpound derived from step
3 (1.04g, 3.44 mol) in nethanol (10 nmL). The reaction m xture was refl uxed
for 5 hrhd Befpbitidbith iGmiise A heth S5 i iy i etic acid
(pH=2) and evg %r ated to 15dr%ness. .Pyr%ti cat }(tgﬁ%g?g%rﬁg bgragggﬁrggkgfiuct by

pr epar a&amreudsof feranuylg YipiN-(&aribemividoyheherievaipnamiaaeid o svhigtvis t he
desire St : ot I ) was
added 13oReCH RSt T FR e pe o R il 2 S S 0 o
N- (20 Cambteriats 2iojlustpitedyn $chesheomani ¢ acid *trifluoro-acetic 20 acid salt

(i nternedi ate 47 (201 ng, 0.60 mol) and TOTU (196 ng, 0.60 mmol) in DMF (6
m) and t recei ved sol utli on was stir %dﬂgat anmbi ent tenperature for 12 h.
The mi xture wWas &gi di fi &b, thﬁktri [ cetdc acid and purified by
preparative HPL r elevant-=f r actiiions, werie | yophi | infg@H*t16! gi ve 195 ng
(yield: 53% of %he’\gﬁr odirRttylaginey mhiT%BTio %

N : (method F) (M FH) +:

442. 25 Exapphe 73: R2
N- (4- Car barji m yIR-SphenyI )-N 41-(3-trifluoronet hanesul finyl-phenyl)-ethyljm
al onam dg i Of @y acet i c1.aeimdnisaldmigtExanplve 73) NH RY s

'T}'\/ J%\ 2. NaOH H,N X~ o 0

N o} 2 ?l
R1 R2 7 e Y OH
H e R2
(Vi)

amide coupling
My + V) e (1

scheme 1:



WO 20091007015PCT/ EP2008/ 005187 60 Step 1:

1- (3-Trifl uoromet hanesul finyl - phenyl ) -et hanone To a sol uti on of
1-(3-trifluoronethyl sul fanyl - phenyl)-ethanone (1.4 g, 6.36 nmmol) in 5

met hanol w8Qewhy7eand THF (30 ml) a solution of oxone,pdRRRKHSHLT ate
conpound (10.94 g, 17.8 mol) in water (50 M) was added dropw se over a
period of 10 min. The reaction mxture was stirred at 60C for 3 days. The
organi ¢ solvent was renoved in vacua and the agueous phase was extracted
wi t h di chl oronet hane. Evaporation of the conbi ned organic |ayers and
purification of the crude product by silica gel 10 chromat ography using

ethyl apgta filemdtRp! anebisytddied de9idtioss iyady el hg@roﬁﬁaraudme%"/d :
1-(3-Trifl uoroma{ hanesul f onyl - phenyl ) - et hanone (

129% was obt ai ned
as a si ARGt thGHANBIAINRLEOUR &8D P@rUS?%eTI‘s%W@ﬁ'@n @%@ﬁﬁﬁvréovtp thetep 2:
1- (3- Tr ighkd; I I (0 62
0. B, 04 ke D Ay T A o g R S ESEEI R (o
a suspefshane gifot the C@B‘rﬁ%‘ﬂﬁ@fﬁ@m%é fromstep 1 (0.2 g, 0.80 mmwl) in
met hanoln (5 nL). The reaction mxture was refluxed for 5 h. Then the
m xture wWas-Gue nc@edoby addition®™s¢_ hydrochloric acid (6N) to reach pH=4.
Evapor at i on ;%?“\I’I fica hon of t @ roducamndgyoupn@par ative HPLC
and | yophi n2&f i t fra ps. gave t hi&Mesired product (130
ng, 68% . St ep H
N- (4- Car bam m doyI phenyl)-N 41-(3-trifl uoronet hanesul finyl - phenyl)-ethyl]-

ma | onamide *trifluoro-acetic acid salt (Examgle 73) 25 DI PEA (213 ng, 280
pl, 1. GZ%W% to a solution of the product derived fromstep 2
)

(130 ny, N-(4- car bam piday! - Rk mal ®nagi ¢ ,aci d
*friflunr-océtiff acidixal Nt CEAr— - di at (184 jo, 10,95 iy irn0;) and
TOTii (180 ng, 0.55 nmol) M- (4 nmL) and th recel edl soj utyon was

stirred at anbient tenperature for 12 h. The m xture was ackd W th
trifluor oacg‘i‘;{*'%‘ acid and purified by W 2009/ 007015PCT/ EP2008/ 005187 61
preparative 4BC._The rel evant fractions were | yophilized to give 67 ng
(yietd: 22% of the product as a white solid. LCMS (nethod E) (M FH) +:

440. Exadiﬂr@e 4:

5N (4- | uor onet hy
 phenyl |y Bgepicorp aRgodaing comderoRting s, TLLIAN dahfa i

1-(4- l\/erm@‘msgrr@nmesfham\m@mm dcpﬂier’tpdn)sfcetdaanmtrett*@ arhligie iscmhyljahehydr ogen

i PP LRl el B MBI
t ri 10 uorwrtdliyl GraoriveptimnprodldmiOddthgsynBesidd Mol ) was added to the mxture

at 140 C and stirring was continued for 3 h at 160 C. The sol vent was
renoved under 15 reduced pressure and water (100 m ) and hydrochloric acid

(6dN) V\B]Eaeergdﬂedwoﬁl@ fédlﬁe(n:‘amdﬁ)rméﬁ?v@ithe??@nﬂﬂé%'ﬂﬁ% Eﬁzlhﬁné@tse Ifdd/wrﬁw@t \NaSPed
an uriril.e | ca e cnronat o usi n acet at e/ n- ne anhe (0]
yi elg 18°¢jee SP%9§@FJCPEF}§8 opfthg ﬁ%ec‘fgé@%%ﬂt%PB%ﬁdfanéﬁr@Bt'Qn and the

20144- ( Pytehtbhifntdrackissd mﬁmer?mﬁdﬂohhw}beﬁ@mh@@%md rlﬁSIeE%OPFSI-EQIa‘?‘IéI oxane

solution of the product derived from'step

(6019 ) useiy! ladé%afeéeﬁtrféﬁﬁ?ﬁ/ﬁhWﬁ%kQWIBBWef@WQHM% nuq_tmcnm;qadquﬂ 5.81
g, 44.9 I ﬂ&,{,@ﬁ&f 51
nmol ) aéfdﬁpﬂ?dg)waf@ (%gjlé)ﬁ@ﬁ%lﬂp) osp |no§m§bgh% c?qh(?ﬂg ﬁi r%]_ftﬂe’ 1.02
mol ) . mﬁer methedi i MSW Xt gras welbpdasitiedo anse 115® @térmedWe mwdrdxsanngiimn itr owaves.
The rea t L S 08/.0051 or.ated and
the cru e pro uﬁg':{lléa&’éﬁt?surdlo tﬁ‘gggé%&%l ca gel gé%?dr%q%ag?r éﬁf%gzﬁ% Oét hyl
acet at ethe- dyeﬂteatse(aﬁ:lmstrategimecbéreedem red product (4.80 g, 79% St ep 3:
1445 ne- 4- 1 tr|f oro - et hanone

SO|%I(§I onmg'#m?%%n%%% %’gf”ﬁsr{@@ ”EEJQ%' rhaé’ﬁmﬁ‘:teg@taf% Wﬁﬂ"?eﬁ n

met hanoand B@irokyanaitithet eahalaydoofied aga@pé@@f rebiduwe swisee o Bheforvese to a

sol ution of .oxone, nonopersul fate conmpound (17. 87 g, 29.07 mmol) in water

(80 ni)PRreqHpy Oi§}ip during syninesis.



suspension was stirred 4 days at RT. Water (100 ml) was added and the
reaction 10 m xture was extracted with DCM The conbi ned organi ¢ phases
were washed with brine and dried over magnesi um sul phate. Evaporation and
puri fi catwoneebomize crude product by silica gel chronatiagnaplhysistsi ng

DCM net hanol = 20:1 gave the desireer product (2.80 g, 53%. Step 4:

15144- (Pyridi ne-4-sul fonyl)-3-trifluoronethyl-phenyl yethylamne NH, \c--(

i 0 Anmmonium acetate (6.50 g, 85.03 nmol) and sodi um cyanobor ohydri de
(534 ng, 8.50 nmmol) were added to a suspension of the conpound derived from
step 3 (2.80 g, 8.50 nmol ) in nethanol (60 nlL). The reaction m xture was
stirredKaowngrb@rs dfahét kifdare édcROYidstivitiesas catRXIEsiBY ard dhbkaf Of
trifluoro acetic acid to reach pH=3. Evaporation and purification of the
crude praaﬁa@?e B{}e'b?’@ﬁﬁ?bé’f‘b’\vgep@ff@‘yéﬁquwgﬂHPPYh?é{YlPQﬂiVE’P‘Y'tCﬁ@WL evant

fracti opsetea@atdayidetHokechrBbRH Usdnzoy drdRet 3190 - Step 51

N- (4- Car bam m doyl - phenyl ) -N. -{114- (pyri di ne-4-sul fonyl)-3-trifl uoronethyl -
phenyl ] - 25et hyl ymal onam de *trifluoro-acetic acid salt (Exanple 74) DI PEA

(0.5 i ' ' r Jyed from

Stop 4 COBDRas PRy SR iner bofhridielhl 3lafibic BFpRIARI SN BE, |
*trifl udhopecedures gbied is e sqhamesr anebéxenepidd be®WZ ny, 1.125 mmol) and TOTU
(369 ng, 1.125 mmol x45n DMF WD 2009/ 007015PCT/ EP2008/ 005187 63 (8 nlL) and
the received gofuti gn was stirred at anbient tenperature for 2 h. The

m xture was acidi dipwiYttr4 ri fl uoroacetic acid and purified by preparative
HPLC. The reFeNsg acki ons wer €)1 yophilized to give 320 ng (yield: 44%
of the product ite solid. LM (nethod E) (M-H)*: 533. Exanple 77:
N- ( 4- Car bami mi d&ys pReflyl) - N TS)-1-(3-tri fl uor onet hanesul f onyl - pheny1) - et hy
|1 mal on?m' de *lltlréji{.f L.{uor.o-écet_i C afgj d saé‘% 10Step 1;

1- ( 3- Tr 1 PR BInMNGHARAGRE SRINeH AERIMYI2&f FRN BRiPFRPed RinHIYURISSet at e (0. 58
g, 7. 53deBElbdan theSIASiatife CFONORMAMNE v ditdBle(Hécifbor r B APl oMdfadded to
a suSpenS| on of the by-product derived fromstep 1, exanple 73 15(0.19 g,
0. 780 mml 921 bie therorEgsPodingrBgetophrngnes Ma Whichiate gpemeisiafvayailable 9ror 5 h.
Then t hgdi gRONS AR ' ' N) to
reach p&?%gg%grgﬁgﬁ and gﬁ@?’? ?g%ﬁéﬁmﬁé?ﬁﬁfu eg’Edr”g‘?J%%P g'&(?}'a

pr epar atiugle arEpEhentes\EHean B@ fengfaroed thiberasinesparding aotingmsf fgamgathe

desi r ed,prodit 0.4 : i .
20N- (4- Car bamgtanc gi{%ﬁ“ﬁﬁ%ﬁ@%ﬁ%@?&fe(&?%‘?ww GO TRPREES (1% (fjor{yl - phenyl) -
et hyl | - ersinpleammeniatariaimonioraeEtate, moiahisadtion(\Ettaasutat@ hydPEMndrl68 ny,

220,4pl , ded. a.sol ution the oduct derived from step
1180 SEMABoBI et i it s SolrRsron o R Ko ¢ “hct

*trifl uoyandosthydride, sbdiumh triddetd:gbomtiydiide é) H/PAEC gL,/REnd3Nm®! ) and TOTU
(142 ny | 2t5 t0'43 ‘g{ml%&i n DMF (3 nL) and the received solution was stirred
at anbi SHETREHLILPASNe3for 12 h. The mixture was acidified with
trifluorpgcetic-rtid and purified by pi gparativekHPLC. ne rel evant

fractions we yophi £ 1 Bedoho/NECKBIB/ Mg (YiE 8%~ Df the product as a

white s@jid. My ( method—Ex)--fMel-al) +H,440, D x

2009/ 0070 7 ngOOB/ 005187 64 The racem ¢ product, derived fromstep 2 (35
¢ .

ng) was sepaya d%in its enantioners by chigw) preparative HPLC [col um:

(S, S) Wiel k-0 ¥30x50 mm eluent: heptane, ethanol and nethanol (3:1:1) +

0, 1% ammoni um acetate (isocratic), flow rate: 80 nur ni n]. The rel evant
fracti ogshaMes g | yophilized to give 12 ng (34 %9 of the pure conpound.

SLC M5 (nmethod E*) ( MH—? +: 440.11 (R 1.20 mn.) Exanple 83:

N- (40 { 38eroaBvely. [aminge ol WirmelaV can bemyenaradifion) a shaagpyraing syitab®1 1- ( 4- car ba
m m doy = ) o re- .G AC] . Step 1.
& (4 A oROpSHE b BRaRIRE R0 b HeaH? oP R bl iy aelh ol Eubilinaund “Buty
ester Bpapides. Enamides offer the possibility of enantioselective hydrogenation employing

for example chiral rhodium catalysts in combination with hydrogen and therefore an
enantioselective entry into the class of molecules of formula V. This strategy is
25  illustrated in scheme 3b for compounds of formula la:



( 0O To a solution of the product derived fromstep 1, exanple 92 (5.65 g,
24.6 mmol) in 15DMF (35 m ), were added TOTU (8.62 g, 26.3 mml), and

pi peri di ne-1, 4-di carboxylic acid nono-tert-butyl ester (6.03 g, 28 nmol)
and DI PEAv§ ZeoBnevb)s. The reaction mixture was stirred @ir@ahkentst enperature
for 20 h and afterwards evaporat ed. 26The resi due was di ssol ved in ethyl
acetate (200 m) and washed with brine (50 m ), and sodi um hydrogen
carbonate (sat., 50 m) and dried over sodium sul phate. Evaporation and
20purification of the crude product by silica gel chromatography using

et hyl acet at e/ heptane gave the desired product (3.72 g , 369 . Step 2:

444- ( 1- Am no- et hyl ) - 2- br ono- phenyyl car banoy1J- pi peri di ne- 1-carboxylic acid
tert-butyl ester Br 0 \NJ- O gg 2009/ 007015PCT/ EP28Q8/ 005187 65 Ammoni um
acetate (3.17 ny, 40 za cyanobor ohy 2 (26 ng, 4.10

oduct derfﬂved from steg 4-9, 4.1 mol) in

mol ) were added to : |

net hanoh (A@n&lpTs-The redct i ture vas stirred fof 4 h at 60C. Then the
m xt ur e vva(oé quenched by addl ‘f‘cﬁ% dH%5EAl ori c nigAd (6N) to reach pH=4.
Evaporati on and 5purificati orf fude product by preparative HPLC and

| yophil'ization of the rel evant fractl ons gave the desired product (710 ny,

419% . Step 3:

N-(1-{3-Bronmo-4-]( er| car bony1l) - Qm 3%9 %lt hyl) 41- (4- car bam m
A bl

doyl phenyf | - mal ona t}’oro acetic 'gén a¥fple 83): 10 To a

sol ution of the product derived from step 2 (122 . 226 prmol ), N-(4-

car bami mi doyl - phenyp-mal onanic &6id *trifluorbaacdtl c acid salt

(inter gl ate34) (50 mg, 226 prol) and TOTU (74 ng, 226 pnol) in DMF (1.5

m) wasS B PEA (40 pL, 30 ng, 226 pnol) and this solution was all owed

to stirThéreaiTRin@iHy KrRWRak A} s BEd It nt&Hﬁhrm&g{tﬁ% ?&bﬂhé{ gWi th

ere

trifluor oacetl c acid and purified by prep-H vant actl ons
ver e | yBpRMulade. feiexenwle tsycan bs prenstedfeem eavitehiedhalegen prectrsor VI

sol igl. LGNS anipre Bod

N-(4- Ca(r%am m doyl - ﬂ é%@%@ﬁ?qé?%ﬁqggﬁgﬁgl% " %z?ndmgbGrrRﬂ%rdéerﬁ%nf phenyl ye
t hyl) - Rﬂﬁ’awﬁihjécefftcrarﬁwdwﬂ@aad@stretedondclmhe 4NH 20 2N  Step 1:

4- (4- Acet yl - phenyl car banoyl ) - pi peri di ne-1-carboxylic acid tert-butyl ester

To a sol uti g# P agi noacq;ﬁgt@ngne (6.769, 50 yy-+E DVF (250 m) were
added 25 T16 40 g, %" boc- 1 sonjpecg agid (11.46 g, 50 mmol)
and DI P 5 @l -rt_ rnl 5 aeOheaction rnrx "“was. otirrodarrobi Colt
terciPerowie ; UT Sc. T. | I 1& WO 2009/ 0070

_ PCT/ EP2008/ 005187 66 aci d
(1IN, 50 m) g d brine (50 m). The organic phase was dried over sodium

sul fat e, épor ated and recrystallized fromethylVaacetate. The product was
obt ain &ﬁ%é,\@”e crystalline solid (yield: 12.2 g, 70%9. Step 2:

5444- (1-' Am no- et hyl ) - phenyl car banoyl i - pi peri di ne- 1-carboxylic acid

t er t - bubernatitedy, acetophenorkss ef fomhultivercaofbd pepaspRoinc sthaindedattram step 1

5. t 11.1 , 144 |
gnd%sgdyi}'%ea/'gw&f W@%e’ 1§e(—é§3 Fr?ﬁ f%@‘%ﬁfﬁu%?ﬂ“émﬂ tsrhe ea(r:r?lD 031
M Xt ur emeass ofd Btilkebakttn andl suBSRjuehhacificdiken éQilNﬁﬁaﬂHQHgbﬁé’ngﬁ addi tion

of concentrated hydrochloric acid at QC to reach pH = 4. Evaporation and
purification of the crude product by %F p HPLC | eads after |yophilization
of the relevant fractions to the red product (yield: 4.26 g, 64% . Step
3. Yy—7Z 1. Pd-cat, Sn(nBu,) Y—7Z

Br,, TfO 2. HCI

CH,
(Vi) (Va)
scheme 5

Acetophenones of formula Va in the case of X representing an ary! or heteroary! group
15 can be prepared by cross-coupling reactions weli described in the literature. For

example a Suzuki-coupling can be employed utilizing a boronic acid or boronic acid



444-{142- (4- Car bam m doyl - phenyl car banoyl) - acet yl am nol - et hyl | - phenyl - car ba
noyl) - 15pi peridine-1-carboxylic acid tert-butyl ester *trifluoro-acetic
acid salt To a solution of the product derived fromstep 2 (90 ng, 0.2
mol ) in Whededofthy TOTU (64 ng, 0.2 mmol ), and

N- (4- car bam m doyl - phenyl ) - mal onam ggacid trifl uor oaclé?Tlf%Pzg((}:glm 800t
(intermediate 4) (52 ng, 0.23 mmvol) were added. The reaction m xture was
stirred at anbient tenperature for 12 h. The m xture was evaporated and the
20resi due was purified by preparative HPLC. The relevant fractions were

| yophilized to give 42 ng (yield: 329% of the product as a white solid.

Step 4: gst ; : , T
N (4- Car?e ga‘er;iar?id(flo@?r(ebe’ﬁg%?}q £ Rlliplep{afn[e( 8?%%% %iﬁ"ﬁneq il %’5 '%%yﬂ%%ﬁgf g’lf')henyl y
et hyl ) - ilairatearin geherne Bidr adiegisivetdupling tan balempl@eangtiizing4n ordandaing

i) "was SR PR oy e ol IR A ebe (s st irred for 2 h al RT.

evapor at ed pyrified by preparative HPLC. Lyophilization of the rel evant
fractions | ¢

to the produ as a white solid (32 ng, yield: 29%. WO
B 87’885%%"67 Exanpl e 88:
- phenyl ) - N - (144- (pi peridin-3-ylo
enyl | et hyl™} *mal onam de *trifluo -ace‘f‘?‘??t'aci d salt
3- (4- Acet yl - 2- t rérf | uor onet hyl - phe i-peti-o éxylic acid
tert-butyl € dride (408 , 10.2
mmol ) i n_ DVS 15 ) was, %@ﬁﬁd 1- boc- 3- hydr oxypi péri di ne (2XG@EY hetepan
C i 4 nued for 30 10m n at X¥& and

4-fl uoro- trifluornethyl)acetophenone (1.40 g, 6.79 mml) was added
dr opwi se. e reaction mxture was stirred at RT for 1 h and then
transf ePEREIME At o water (200 m) at OC. Dichl oronethane (300 nl) was added.
The organi ¢ phase was washed with water (200 m) and dried over sodium
sul fate. Ev#popari-eh and purification efcfthe crude prgduety-by silica gel
chr omat @gr agp usi ng et hxlznkbagetat e/ heptane = 1:4_ga\ e desired product

3 . SBRspOT o _
3-[ 4- (1- AgHpo- et hyl ) - 2-t ri f | uor omet hy 2 pHERBER - pi pemj di ne- 1- w;}f%&&
acid tert-butyl ester N H 20 Amonium acetate (3.00 g(Va§8. 72 mmol) and
sodi um gyanober ohydride (243 ng, 3.87 mmol) were added to the product
derived fromstep 1 (1.50 g, 3.87 mmol) in methanol (25 nlL). The reaction
m xt ur eThagcsiopherhes man bettrasi@Go@d Bibe cohespdrxding aminas A BsSALNEY day
addi ti og % g}é%ggggl oric acid (6N) to reach pH=4. Evaporation and WO
2009/ 0070 'B 08/ 005187 68 purification of the crude product by
pr efr afliormatiriig tha defoyo pleintivaed tss@buphgys' RIndesdrriks aot vdhshaave the
desired_product. §875 ng 4(?0/?;{ Stcgg 3: _
3- (4- { 199TReINB ATRT ABSA DL PratectPd yREsiAn thereaf fseenmad). - et h

yl}-2-trifluogs gny 5phenoxy) - pi peri di ne-1-carboxylic acid tert-butyl
ester NHI tion of the product derived fromstep 3 (300 ng, 0.6

3-trifluoronethyl -ph
Sthepkl:

mol ) i FNVEN3 ) TOTOSEIEThy, 0.6 mol ), and
N- (4- car banmi m doyl - phenyl ) -mal onami ¢ acid trifluoroacetieg ac¢'_d_ sal t
(i ntermedi ate 4) (200 ny, 0. 6mMMON_ we d. The rm')%ture 10 was

stirred at anbi endr tenperature for : it urgNvas~gerdified with

trifluoroacet s ag’_gzand purified/by preparative HPLC The rel evant
fractions wer ophflized to give 290 my (yield: 69%"0f theXprandieteraas a
white sbbdStepda or 1 (4- Car bani m doyl - phenyl ) - N (v 1- [ 4- ( pi peri d

i n-3-yloxy)k3-trifl'uoronethyl - phenyl]- 15ethyl ¥ma| onani de *trifluoro-acetic
acid salt (%@anpl e 88): To a solution of t%"ﬁ%aéf*”aﬂeri ved fromstep 3 in
di chl orsoetreare (15 M) was added TFA (1.5 ml). The reaction mxture was

stirred . e orated and, purified. b reparative HPLC

Cyoph 1ARpEebsBS oflormBalE e saBf o6 Reepissaticd ahexisshnier san Boni t e

iﬁmijd Cgﬂrgﬁar@_, bwhiehydww@gésc&?@gﬁx ?}fﬁllitéiaﬁﬁ'e. Scrlxefme 9| is just to iibi_ustrr]ate 0. 1y eth
- Car m doy! - phenyl) - -(4" - ane onyl am no- bi phenyl -3-y1)-e

D o sTeftay imBRa¥atan divhbiicaBahels o phencls can be introduted by -



WO 2009/ 007015PCT/ EP2008/ 005187 69 To a solution of (9)-

1- (3- brono-phenyl)-ethylamne (100 ng, 0.50 mmol) in ACN (1.6 m) were
added [ (4-net hyl sul fonyl ) am nophenyl ] boronic acid (108 ng, 0.50 nmmol),

sodi um cawbaepdier(>3 ng, 0.50 mmol ), water (0.5 m) ap@lng%gﬁ%gﬁgtrl phenyl -
5 phosphi ne) pal | adi un{0). The reactizpn m xture was heat mn at 100C
using mcrowaves. The mxture was filtered and purified by preparative
HPLC. The relevant fractions were |lyophilized to give 110 ng (yield: 54%
of the desired product. Step 2:

N- (4- Car bam m doyl - phenyl)-N 11- (4' - et hanesul f onyl am no- bi pheny1- 3- yl) eth
yl | - 10ngtesgmice 8

23 pol ) e Y HE SARICIARE 8t oh PEER et b £0T° S0
ng, 74 BheRMbingfigmwiihskeng hﬁ%ﬁﬁ/ﬂag)H@%WE)H)nal onanmic acid *trifluoro-acetic

acid salt (internmediate 4) (25 M pnol ) and TOTU (24 ng, 74 pnol) in
DVF (2 ml) Reirecei ved sol u Wgﬂ stirred atalyivent tenperature for
3 h. The m e was,_ 1 dlfled tr fl uorogce agi d and purified by

pr epar atd X The r@ evant fractions Were |yophitized to give 17 ny
(yield: 3 é) of the product as a white solid. LC®H (nmethod F) (M+H) +:
493.18 (RCM. 32 nin.) Exanple 92: Va Y=0
20N-{ 1- 13 Br ono- 4- (nor phol i ne- 4- car bonyl) - phenyl | -et\ﬁ))l }-NL- (4-carbam m
doyl - pheeiyaie 9nal onami de*trifluoro-acetic acid salt Br T F A Step 1:
1- (4= A WO 2009/ 007015PCT/ EP2008/ 0051 7
70 45 nzﬁga\%%@bggﬁ%rg% tedﬁ%fhsg%ﬁ’“‘?%ﬁég&?oﬁﬁﬁg g aes I PRIEE WS ¢t r eat ed
vvith a desaribetetboagueous sol ution of NaHCO3 (75 nlL), extracted with CH2C 2
(2 x 70 nmL) and dried over Na2SO4. Evaporation | eads to the product (8.35
g, 100% which was used in step 2 without further purification. 5 Step 2:
4- Acet ymarnbnwp d?ﬁéﬂéwﬁerﬂoh@ bRaring af h‘-i/atc%zl %a@énaﬂ:ﬂﬁcéﬂ Qéigg%d lpgé'ed In
su

stepl& eg acetic acid (16 E%‘Was ad ric acid
(95% &amﬁ? %Pe e"f@dum Ev S&fﬁdard Alylaiens esing K@ O wordinationofitiaNC2

(3. 9% gswf’a‘blégaéélﬂé' AHdg S S

conti nued for Q KL%%WF@%%%%@%QH I;‘(A?%?ne \/\/as‘&g%i%cfﬂ1 N%ﬁg E)":Ihé)e"‘L“tgi]noa,va

sol ut i oﬁ'!%ﬁti@a@qheg a@?@l@hnmnaemrﬁe@w andh@@Nin Scrédie ¢0. 133. 1 nmol ) in
water (60 nmL). StirrppgsWagecontinued for 30 min at 0 Cand 2 h at RT. Then
t he reaction m xtur ed into water (408 ). ZFlItratlon of the
resul ti ng suysper 4 red”15solid (5.7g, 57%,

whi ch in the follow n wi t Hoyt Rer purification. Step 3:
4- Acet yI'=2 px benzoic acid Br 0 OH A solution of the product obtained in
step 2(0.5,9, 2.23 OH (2.5 nL), G420 20 (=% nl) and concentrated

H2SO4 (2.5 1) was eafH. mmpﬁﬁ)r 5 h. After codVang, the reaction m xture
was adjusted with 10 N NaOH to pH=10 and washed with AcOEt. The aqueous

| ayer wecheswd t0:fied with concentrated HCl to pH=1 and then extracted with
AcCEt . [.gani c phase ed with H20, dried over Na2SO4 a

evapor ai[ agﬁgéper}ogga&ga BS mr@edﬁﬁéﬁ% FRERSRANGNECAMRES %fﬂ!ﬂ‘q'ahvt?ﬁe
fol1$vmd@csibe4bamb\tdlout 25further purification. Step 4:

113-Bro nmor phol i ne- 4- car bony1) - phenyl | - et hanone Br

2000/ 00t Eﬁiﬁ@@?ﬁ@é oG Ya 1y theease N epEssepting R qtircmmdmk@:bm bed in
step 3 fr3plreiby Ma mﬁE?Hésc%rHédTn@Tﬁé (itBrRuEY | M) was
added m)rphol i r¥e (@% 95 nmol fﬁl'[i) PEnA @%SHQ% 2"6‘ r%g% . The
react i JRYRSYGEGRY W%ﬂw@wia@ﬁm@twf@tsmbzaﬂemmg aUElpatrethezo m) and water

hydr ochirrreaons (o5 ) CAFFaoRAROE Se SERRLEL SR SHSS AR a1 ca

ovel0 Nazbeme 1t er evaporation and flash-chronatography the product was
obtained as oil (160 ng, 549%.

\/@F,Cf with or without base Y@:;—— Z
+  Z-NH - o
O\ X

i RT or neating CH
CH

H

3



Step 5: [4-(1-Am no-ethyl)-2-brono-phenyl]-norpholin-4-yl-nethanone 10 To
a solution of the conpound yielded fromstep 4 (160 ng, 0.51 nmmol) in MeOH
(3 nL) ammoni um acetate (395 ng, 5.13 nmol) and sodi um cyanobor ohydri de (32
mg, 0. 513y88Rlhe¥ey € added. The reaction m xture was 3 h. Then
the m xture was quenched by additiop,of trifluor oacet%%g/%ﬂé?ﬁgf%%m and
evaporated to dryness. 15Purification of the crude product by prep-HPLC and
| yophilization of the relevant fractions | eads to the desired product. Step
6:

N- (1-[ 3- Brono- 4- (nor phol i ne- 4- car bonyl ) - phenyl ] -ethyl }-N - (4-car bam m doyl -
pheny1l) gﬂgg#,é)l:p@m detrifluoro-acetic acid salt 20 To a solution of the
product derived fromstep 5 (30 ng, 70.22 mmol), N (4-

Car bani whelegetophengries-canl entiavisforanaditorthe icbtraspandirepainheaat dorsalld V as

(inter | 3.5 ng, 70.22 mmol) and TOTU (23 ng, 70.22 mml) in DV
(1 nm) n%i&f&gﬁééc’%m/x (36 pL, 27 ng, 0.21 mmol) and this solution was
allowed to stir at ambient tenperature for 2 h. The m xture was acidified

ithotrifl ti i d ifi -HPLC. 25Th I t
Fr 2l ORGP E Tz g0 b A B1% RSEEst o op SATGG SRoAuTEY e cBf bt as a
whi t e spigpdrddihMpatipeidyedeblriiddti)tive lifeldtui? iFtidRIsped030dium hydrogen
N1- (4- Carbam rn%xl :@ghenyl -N -é)143- (5-chl oro-thi ophen- 2- ylgi- 4- (? etra
hydr o- py¥RAEE Nasdy cax o5 Samiexad tostispjade agvisrhiedeyingsapp endhe t h
trifl ' i 21070TeVA t 1:
1Lg(goﬁtg§i?qﬁlfgggﬁypyq) -4- Q@ﬁgﬁgﬁﬁéﬁﬁgg%%%ggﬁ%%gn Oeg sol ution of
2- | uor BesUaRiEey ke aliyl beideias caeibe yssdder ralladinngatalysey crassAONDP®D i) and
H201{ 20;dHelioMENRh %%Q@%i%ﬁ&%ﬁ%%t% n%}fi?és%%le‘?@ﬂé%? thSsd'Sr SthePhiefib IRl -

sodi um car bonat e ( ,
t et r aki §(2 $¢goNdrdiep ho opidiaed)thaiughdeaction)wilr63btabity, oX)dieBgrasgdnts Thg. r eact i on

' | i I m d
et er (208G Litkor Rpn iy SRS |0 ers DA I 2 Cod 10 wi th et hyl

acet at e and #he-dorbit neds rorganier plhases wer g=dri-8d over sodi um sul f ate.

Evapor ati on pur i Bl maticon of the crude pr\ocﬂ by silica gel

chr omat ogrfaphy usi ng ept ane gave the desired product (2.95 g
CH,

, 42%, Stép 2:

143- (5- Chl or o-t hi ophen-2-y1)-4-(tetrahydro-pyran-4-yl oxy)-phenyl | - et hanone
Cl 15 Tet rahydr o- pyran-4-ol (1.01 g, 5.01 9r.iwesseadded dropwi se at 0C
to a suspension of sodium hydride (200 ng, 5.0% gy N BVEO (10 ni).
After stirring for 30 min at 10C, a sol ution|oftasheepr oduct obtai ned from
step 1 (850 ng, 3.34 nmol) in DMSO (2 m) was added dropwi se and stirring
was continued for 1 h at RT. The reaction was 20 quenched wth ice/ water
(50 m). Ethyl atetate (50 M*¥rrevas added and #he q’Uéous phase was extrated
wi th ethyl a%e (2 x 30"m). The conbiged daRi c phases were washed
with brire (2x 50 m), dried over sodium sSul phate, filtered, and

evapor at eédH; The pr g%& was obtained in qué;r%i tative yield and used in the
next step w t{{;gut urther purification. WO 2009/ 007015PCT/ EP2008/ 00518 73
Step 3: 1-[3-(5-Chl oro-thiophen-2-yl)-4

(tetrah%cc'i{?ﬁﬁo .an-4-yl oxy)-phenyl]-ethylamne CI To a solution of the
conpoun id fromstep 2 (1.209, 3.56 mpl) in MeOH (20 5 nl) ammoni um
acetfat eTi{Raddopheritinet Tane! fardfsimeedh Whe 6yaaREMEYSHIngS of R2HulDV a3- 56

nmol ) V\%re,ﬁd(ge . The reaction m xture was refluxed for 6 h. Then the

cool ed FSCfBFE2RAE adj usted with trifluoroacetic acid to pl-1=2 and
evaporated to dryness. Purification of the crude product by prep-HPLC and

| yophiljzation of the relevant fractions lead to the desired product (420
ng, 2694he Hyeptign also refers to compounds N-(4-Cyano-phenyl)-malonamic acid ethyl

N (4- Woi = ki3- 10k .0k Qi - r ahydr o-
yr gin- Saé yl 6xy;_ %%i%@?ﬁ%&%??ﬁglé%ﬂgﬁ&g’e&q W%gqrrg%o%dpnﬁgﬁwb "ﬁﬁﬁ?‘%ﬂ g‘?@”&hét i %:/ P
acid® THakknavicecidetivl esteeapd duifeCathamivitbyi-poendimplodami@Bcidgwhieh 93 mmol ) ,

N (4- } s - ] o *trifl -acetic id salt

(i nt or reaaeu e A e TR BRI P berddayot B B ARy A oty 1 O
(8 mL) was added DIPEA (0.5 m, 2.79 nmmol) and this solution was allowed to
stir at ambient tenperature for 2 h. The m xture was acidified with
trifiuoroacetic acid and purified by prep-HPLC, The relevant fractions were
| yophilized to give 232 ng (yield: 38% of the product as a white

solid.LC M5 (nmethod E) (MtH) +: 540.16 20 Exanpl e 106:

N- (4- Car bam m doyl - phenyl )-N -{143- (5-chl oro-t hi ophen-2-y1)-4-(norpholine-4
- sul fonyl) - phenyl ket hyl | - mal onam de* trifluoro-acetic acid salt




75Step 1: 4-(2,4-D brono-benzenesul fonyl)-norpholine WO
2009/ 007015PCT/ EP2008/ 005187 74 0O - NO To a solution of norpholine (1.6
m, 17.9 mol) and triethylamne (2.1 m, 15.5 mml) in tetrahydrofurane

(40 m) vgs adedi sol ution of dibrono- benzenesul f onyer/ &b Rloh g, (5. 009,
15.0 mmol) in THF (10 m). The reacgjon m xture was stirred % 2 h at RT.

5 Then, ethyl acetate (80 ml) was added. The organi c phase was separ at ed
and washed with water (20 m), hydrochloric acid (1 M 20 m) and brine (20
m ) and dried over Na2SO4. After evaporation the product was obtai ned
(5.95g, 100% and used in the next step without further purification. Step

2: 1014%@59{2%?@%%3@&&1@A%|§é§BP%X&%IQ?@%' %H&EB@@&%%Q Cm NO I.

To a solutio product obtained In ste in ACN
(15 m) cmtgir@fmn@uetrl(cmgta@ can t&zumﬁblh)chtreblma(zmi@@rmnjher

1(etho i 4.95 mmol ). The m xture was

refl uxe or¥@%ﬁé%%ebd(§:%@ |ng C{Shog%?’gtélé ‘'on 15m xture was acidified with
1 NHCO (7 m) and stirred for 20 mn. The reaction m xture was neutralized
wi t h.satur at ed,.aqu nd extracted with AcCEt._ The organi c phase
wes B de QBT IRA BRI %@?8@ icaff WiER SPIBsG A s Aty Rt at L by
si | 11 cat geleasthrenedrogs Ay thlé fdrguﬁdwéncarée&rﬁﬂ@r/ oF-hsisiicyigaNolehsbides r ed
pr oduc

113- ( 5- &ﬁ@?%”?qﬂuasﬁeﬁthﬁf fg?imuiae('ﬁﬁ%ﬁénﬁ/ﬁéan oplippdivyieisrisaaricderanbne C |

The pro
Na2COB( g‘%‘g"w’g‘i OISR %M@t&%ﬁ;@?ﬂgﬁe!oge@%'?lgétﬁ%ﬂ%ag;r%%?%ﬁ%a@y gﬂ'tm% a5 46

nmol ) aﬁBY%@OG’B@m@Wﬂb'F@S@ij\t ﬂﬂdﬁﬂferﬁﬁﬂff)*’ ather %mi@l@dzompl@end%anm on mixture
was 1§ ef Luxeghidsor 2 h. After cooling, AcOEt and H20 were added. The organic
phase was washed wi th saturated agqueous NHACL and brine and dried over

Na2SO4. After evaporation the WD 2009/ 007015PCT/ EP2008/ 005187 75 product

was obt g mﬁéﬁd@éﬁ th Y EL AR e HEET irhbit hE ety "M RY bﬁ)o%pco%‘gh g4y further

purifica | on
113 (5- @htme)iatdtmdﬁraeem%rxdir)aamf wmnpﬂhelextrms%teulawmyﬁab}e}ammwrlﬁmdwl am' ne C

I To a s of, the co i Idedfro

o eorfrsated Wi e PR eks U558 St oS Bsquls Gyt of
cyamn®boiraiivgcly, d? |r(f35:8ngrg18 Assénivipb) faskr &/ liadardhe Eﬁ@gn&%&éﬁé@ccﬁmﬁﬁew&s was
refluxedfor 4 %h‘ \F‘i?g%t t he méture wz? aCMIfIEd with trifluoroacetic
acid to ﬁﬂgﬁe"éﬁeﬂ‘cﬁ‘? B on Rejh syP#r3tae ot fackyXiia, facter X aRd SCtem& cr ude

pr oduct vAayndbeBomkGcanstel ymmrbmbfﬁ wmrho%etéaﬁvéts& &Y Mbmbina%) AQRatAve the
desired_product (0.96g, 34%

N- ( 4- Cafe538fiAA. éi&fwlbﬁhaﬁmbw W{"@ mmmev #pe Sherefaie caagulpfonyilbe- tri f | uor om
et hyl hepyd\ggicay! } - mal onam del ri fl uor o- acetl c acid salt 15 To a sol ution of

t he groduct derived fromstep 4 (0.96 g, 1.92 nmol),

N- (AU CaPBaatise of dheir fastanMile inbibdorrdativiiethe campdunds o thecletrnulaadiatddal t

(15 ) Saniochy Phartiadliafiea st E¥Bmpotide Milen 48 slalle, Bt BB 1t s rea a

anbi ent infleepeEn@bisod cbegu!aﬁom(or'ﬁlrmdrmi&ﬁmg)aamaﬁbmmiyhlé aredfonithdrtreatment,

trifl uo{n%ﬁ:%eng tﬁe%%ydan pro rIav]as b cP VNS gugﬁl Lg fo;r Q)?arrrmp eec\:/aa}gntov];égu érl ons
disorders, thromboembolic diseases or restenoses. The compounds of the formulae |

25 and la and their physiologically tolerable salts can be administered to animals,

preferably to mammals, and in particular to humans as pharmaceuticals for therapy or
prophyfaxis. They can be administered on their own, or in mixtures with one another or
in the form of pharmaceutical preparations which permit enteral or parenteral
administration and which contain, as active constituent, an effective amount of at least

30 one eompnund of the formulae | and 1a and/or its physioloaically tolerable salte and a

o=

pharmaceutically acceptable carrier,



20were |yophilized to give 0.62 g (yield: 45% of the product as a white
solid. Exanple 125:
N- (4- Car bam mi doyl - phenyl ) - N1- (114- (mor phol i ne- 4- sul fony1) - 3-t hi azol -2-yl -p

henyl] - ekbydpni@ionam de *trifluoro-acetic acid sal tpd¥3 p2VR 005187
2009/ 007015PCT/ EP2008/ 005187 76 33 !

143- Br ono- 4- ( nor phol i ne- 4-sul fonyl) - phenyl | -ethylamne Br 0 11 /-\0 S N O
Anmmoni um acetate (555 ng, 7.20 mmol) and sodi um cyanobor ohydri de (45 ng,
0.72 mmol) were added to a solution of the product derived fromstep 2,
exanpl e 106 (250 5ng, 0.72 mml) in nethanol (4 nlL). The reaction m xture

was sti Fheghd Buv?nﬁj%n @%F‘efo@ﬁgo kﬁ%te@éégﬁ% :?%W%%rﬂnlaéﬁrg(m&%r&ia%qdé&d gn of

hydrochl ori c aci to reac urirfication of the
crude pﬁO@V@CthaﬂforYﬁeqm%”N\i@eHm_@dtﬁor y@mmﬂucztm mfrphafmad:mmcaﬂsémant

Egﬁ?th?mrﬁﬁ?ﬁﬁgtog@él onyé?&%% %‘%I" E‘%%ﬂ%e%jibkg?ﬁﬁ'%’ﬁiﬂ?{ethe To a

sol ut i ofrestmaricinaniling tbhérapi med prmptqﬂaaqis,bf 6310 ivansed SBxdmplks atathEHE (0.3 nl)
wer e_ adde m car bon

.. 28 e
e e DR o B de so Rt 1SR Hstc dissases oesisBRss and
2- t hi at Ohy lpréseat hii/@ﬁit(dﬁftﬁ'theﬂrﬁérerﬁelat@t% fHEbce il pRpakRPRE SNk Was heat ed
for 90 m'{'}Pat 12 sin mcrovvaves The reaction m xture was cooled to RT

and di chP 'V? 9N} ofalseasag. compousptie fosmutee hans gl wit h
hydr ogeps 6 RV 96ib t H =
11. The Zgu%ou'sgﬁﬂg’ﬁg‘e&ﬁ@e?ﬂ‘?3??3 RSB IE e Al 8 glotPoP
conbi neﬁ’%‘?@ﬁﬁ"”@%ﬁ@%‘@ Jpseptably eairienebstsgiea mnglargdditiveand evapor at ed. The

The;@0 gggi hgﬁné’égu%aIMn%ta%nﬂ Rierdl %l‘aﬁlycgge mp%g%)thgfb(iimuﬁ%%s' n the

follow n eactlon w t hout furt er puri ation
N- (4-Ca riepigred abists ) cagted tabletg, rmawl:iehhwd@ndlsbﬂ@nm)x-c’spsuea,zol 2-yl-p

henyl ] I n *t i Ex e 125) 25 To
e L Sk SRS EieHOpRS B SRR fo RS
N- ( 4- Cahbaavar doyalsphenaredmalitonataly, face>darﬁ;blemﬁ tmban@eemp;msacn@ls sal t
(int er np ' 57 56 n, DMF (1
) s PRisHIsTl) el ie rebe R it Emp R @ sEiertancouily f e oy
anbi®nt ot lejm&mratsuuﬁorisﬂdir sfhfmslmn s‘Bnmdaslsxmm"r@cadéme%Owsmz%lﬁR@EP2008/ 005187
77 was acidified wth trifluoroaceti.c ac%d ancrj%r?urlfled prep- HPLC. The
r el evanP®f FP&?&FPB?% %gqpécqﬁy %ﬁ?f‘?@@'& ip sheyjapa gf tB}e@EﬁJ(??'UH%”%OWHPqﬁ@%oI i d.
The f ol bow duge @D Ft xulipte PrRedsatof 4brasak 8Yass siesser i bed above. Exanple
No Strug‘ztural Formyla Rt (fromLC/ M5) Mass (fromlL ) LC/MS Method 1 1S O
HO he pharmaceutical preparations according to the Inventlon are prepared in a manner

known per se and familiar to one skilled in the art, pharmaceutically acceptable inert

20  inorganic and/or organic carrier substances and/or additives being used in addition to

the compound(s) of the formulae | and la and/or its (their) physiologically tolerable

salts. For the production of pills, tablets, coated tablets and hard gelatin capsules it is

possible {o use, for example, lactose, cormn starch or derivatives thereof, talc, stearic

acid or its salts, etc. Carrier substances for soft gelatin capsules and suppositories are,

25 for example, fats, waxes, semisolid and liquid polyols, naturai or hardened oils.

Suitable carriers for the production of solutions, for example injection solutions, or of

emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols,

sucrose, invert sugar, giucose, vegetable oils. Suitabie carrier substances for

microcapsules, implants or rods are, for example, copolymers of glycolic acid and

30 lactic acid. The pharmacautical prenarations normally contain about 0.5 to shout 00 %

—_

by weight of the compounds of the formulae | and ia and/or their physiologically

tolerable salts. The amount of the active ingredient of the formulae | and la and/or its



NH OSOH 0.94 540.15 D2 Br 00l NAL HH 1.18 524.11 A 3 NH rricLi H
--,-yoH 0 0.994 533 A4 NHO0O o o O i0OV-71LOH 0.951 519 < WO

2009/ 007015PCT/ EP2008/ 005187 78 5 NH *-L 014 F SOro-NE4 0 0.88 417.15 E 6

WO 2609/007815 PCT/EP2608/005187
34

physiologically tolerable salts in said preparations is from about 0.5 to about 1000 mg,
preferably from 1 to 500 mg.
In addition to the active ingredients of the formulae I and la and/or their physiologically
acceptable salts and to carrier substances, the pharmaceutical preparations can

5 contain one or more additives such as, for example, fillers, disintegrants, binders,
lubricants, wetting agents, stabilizers, emulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners, diluents, buffer substances, solvents,
solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain two or more compounds of the

10 formulae | and la and/or their physiologically tolerable salts. in case a pharmaceutical
preparation contains two or more compounds of the formulae | and la the selection of
the individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.

15 The flexibility permitted with respect to the choice of substituents in the compounds of
the formulae | and la allows a great deal of control over the biological and physico-
chemical properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formulae | and fa
and/or its physiologically tolerable salts, the pharmaceutical preparations can aiso

20  contain one or more other therapeutically or prophylactically active ingredients.

As inhibitors of factor Vlla the compounds of the formulae | and la and their
physiologically tolerable saits are generally suitable for the therapy and prophylaxis of
conditions in which the activity of factor Viia plays a role or has an undesired extent, or
which can favorably be influenced by inhibiting factor Vila or decreasing its activity, or

25  for the prevention, alleviation or cure of which an inhibition of factor Vlla or a decrease
in its aclivity is desired by the physician. As inhibition of factor Vlla influences biood
coagulation and fibrinolysis the compounds of the formulae | and la and their
physiologically tolerable salts are generally suitable for reducing blood clotting, or for
the therapy and prophylaxis of conditions in which the aclivity of the blood coagulation

30 system plavs a role or has an undesired extent, or which ran favarably be influenced
by reducing blood clotting, or for the prevention, alleviation or cure of which a

decreased activity of the blood coagulation system is desired by the physician. A



NHOOOOO L-........ -0 1.05 473.17 E 7 NH H VIHOO / HH 'o.LoH o "51 520
A8NOOF>r...11-.,10 FHF 0.943 489 A9 NHO r 0.97 503 A 10 NH
NrjCclL OF ./"..,_,----, 1.047 467,3 A

WO 2009/007015 PCT/EP2008/005187
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specific subject of the present invention is the reduction or inhibition of unwanted blood
clotting, in particular in an individual, by administering an effective amount of a
compound | or a physiologically tolerable sait thereof, as welt as pharmaceutical
preparations therefor.

5  The compound of the formulae | and 1a and/or a physiologically tolerable salt thereof
can be used for the treatment of e.g. abnormal thrombus formation, acute myocardial
infarction, cardiovascular disorders, unstable angina, thromboembolism, acute vessel
closure associated with thrombolytic therapy or percutaneous transiuminal coronary
angioplasty (PTCA), transieni ischemic attacks, stroke, intermittent claudication,

10 bypass grafling of the coronary or peripheral arteries, vessel luminal narrowing,
restenosis post coronary or venous angioplasty, maintenance of vascular access
patency in long-term hemodialysis patients, pathologic thrombus formation occurring in
the veins of the lower extremities following abdominal, knee or hip surgery, pathologic
thrombus formation occurring in the veins of the lower extremities following abdominal,

15 knee and hip surgery, a risk of puimonary thromboembolism, or disseminated systemic
intravascular coagulatopathy occurring in vascular systems during septic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis, or treatment of
coronary heart disease, myocardial infarction, angina pectoris, vascular restenosis, for
example restenosis following angioplasty like PTCA, adult respiratory distress

20 syndrome, multi-organ failure and disseminated intravascular clotting disorder, deep
vein or proximal vein thrombaosis, which can occur following surgery.

In view of their pharmacological activity the compounds of the invention can replace
other anticoagulant agents such as heparin. The use of a compound of the invention
can result, for example, in a cost saving as compared o other anticoagulants.

25  When using the compounds of the formulae | and 1a the dose can vary within wide
limits and, as is customary and is known to the physician, is to be suited to the
individual conditions in each individual case. It depends, for example, on the specific
compound employed, on the nature and severity of the disease to be treated, on the
mode and the schedule of administration, or on whether an acute or chronic condition

30 s treated or whether prophylaxis is carried out. An annropriate dnsane can bhe
established using clinical approaches well known in the medical art. In general the
daily dose for achieving the desired results in an adult weighing about 75 kg is from
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about 0.01 to about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in
particular from about 0.1 to about 10 mg/kg, (in each case in mg per kg of body
weight). The daily dose can be divided, in particular in the case of the administration of
relatively large amounts, into several, for example 2, 3 or 4, part administrations. As

5 usual, depending on individual behavior it may be necessary to deviate upwards or

downwards from the daily dose indicated.

A compound of the formulae | and la can also advantageously be used as an
anficoagulant outside an individual. For example, an effective amount of a compound

10  of the invention can be contacted with a freshly drawn blood sample to prevent
coagulation of the blood sampie. Further, a compound of the formulae | and la and its
saits can be used for diagnostic purposes, for example in in vitro diagnoses, and as an
auxiliary or tool in biochemical investigations. Compounds of the formulae | and la can
thus be used in an assay to identify the presence of factor Vila or to isolate factor Vila

15  in a substantially purified form. A compound of the invention can be labeled with a
radioisotope, and the labeled compound bound to factor Vlla is then detected using a
routine method useful for detecting the particular label, Thus, a compound of the
formulae | and la or a salt thereof can be used advantageously as a probe fo detect
the location or amount of factor Vlla activity in vivo, in vitro or ex vivo.

20
Further, the compounds of the formulae | and [a can be used as synthesis
intermediates for the preparation of other compounds, in particular of other
pharmaceutical active ingredients, which are obtainable from the compounds of the
formulae | and la, for example by introduction of substituents or modification of

25  functional groups. |
It is understood that modifications that do not substantially affect the activity of the
various embodiments of this invention are included within the invention disclosed
herein. Accordingly, the foliowing examples are intended to illustrate but not limit the
present invention.

30
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Exampies
Abbreviations:
AcOLEt ethyl acetate
ACN acetonitrile
5 Ambient temperature 10°Cto 50°C
DCM dichloromethane
DIPEA N,N-diisopropylethylamine
DMF dimethylformamide
DMSO dimethyl sulfoxide
10  FA formic acid
h hour(s)
HATU O-(7-azabenzotriazol-1-yl)-N,N,N'N'-tetramethyluronium
hexafluorophosphate
HOA¢ 1-hydroxy-7-azabenzotriazole
15  HPLC high performance liquid chromatography
LC/MS liquid chromatography mass spectrometry
MeOH methanol
PyBrop bromo-tris-pyrrolidino-phosphonium hexafiuorophosphate
RT room temperature
20 R retention time
TBDMS-Ci tert-butyldimethyichiorosilane
TEA triethylamine
TFA trifluoroacetic acid

25  Svnthesis of Intermediates:

Intermediate 1:

N-(4-Cyano-phenyl)-malonamic acid ethyl ester

ﬁ\n/\n,o\/
BORE

To a solution of 4-aminobenzonitrile (18.0 g, 0.149 mol) and triethylamine (27.34 ml,
30 0.184 mol) in DCM (800 mi) ethylmalonylchioride (25.0 g, 21.36 mi, 0.149 mol) in DCM
{30 mi) was added. The reaction mixture was stirred at RT for 1.5 h. To the red
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solution water was added. The organic phase was washed with sodium hydrogen
carbonate and HCI (1 M) and afterwards dried over magnesium sulphate, filtered and
evaporated. The crude product was recrystallized from ethy! acetate/n-heptane to give
24.05 g (89 %) of the title compound.

Intermediate 2:

N-(4-Cyano-phenyl)-malonamic acid

intermediate 1 (11.1 g, 47.9 mmol) was dissolved in methanol (300 mL) and fithium
10 hydroxide (1.72 g, 71.8 mmol) dissolved in water (100 mL) was added. The reaction
was stirred at RT overnight. The sclvent was evaporated, water was added and the
agqueous layer was washed with ethyl acetate, acidified with hydrochloric acid (4 N)
and again extracted with ethyl acetate. The organic layer was separated, dried over
sodium sulfate, filtered and evaporated to give 8.75 g (yield: 89%) of the titled
15 compound. LC/MS (method D) (M+H)*: 205

Intermediaie 3:

N-[4-(N-Hydroxycarbamimidoyl}-phenylj-malonamic acid ethyl ester
Ny O
HN o O

N-OH
H

20 To a solution of N-(4-Cyanoc-phenyl}-malonamic acid ethy! ester (19.8 g, 85.26 mmol)
in ethanol (800 mi) hydroxylamine hydrochloride (17.78 g, 255.80 mmol) and
triethylamine (107 ml, 767.3 mmoi} were added. The reaction midure was stirred for
20 h at RT. The solvent was evaporated and the crude product was dissolved in ethyl
acetate. Water was added and the agueous phase was extracted with ethyl acetate.

(2]
v
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yield the product (16.82 g, 74 %) as a white solid.
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Intermediate 4:

N-{4-Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt
H

"y r
Nﬂ O OH
TFA

NH

To a solution of N-[4-(N-hydroxycarbamimidoyl)-phenyl}-malonamic acid ethyl ester
5 (16.9 g, 63.41 mmol) and ammonium formiate (20.0 g, 317.1 mmol) in glacial acetic

acid (400 mi) Pd/C, 10% (675 mg) was added. The suspension was stirred for 5 h
under reflux. The reaction mixture was filtered through celite and evaporated. The
crude product was dissolved in ethanol (400 ml) and treated with an aqueous solution
of sodium hydroxide (2 M, 300 ml}. The reaction mixture was stirred for 4 h at RT and

10 then hydrochloric acid (2 N) was added (pH = 8). The suspension was filtered and the
solid was dissolved in ACN/water and acidified with trifluoroacetic acid (pH = 1).
Lyophilization left the product (9.88 g, 46%) as a white solid.

Synthesis of Example Compounds;

The following examples have been prepared, isolated and characterized using the

15 methods disclosed herein. The following examples demonstrate a partial scope of the
invention and are not meant to be limiting of the scope of the invention. The other
examples not described in detail can be prepared in analogy.
Example 1:
5-(2-Bromo-4-{(S)-1-[2-(4-carbamimidoyl-phenyicarbamoyl}-acetylamino]-ethyf}-

20 phenoxy}-nicotinic acid*acetic acid salt

Chirat NH HO

N\ ; o O 77/
8] " . NU NH,

OH
Br

Step 1:
Methyl-5-(4-acetyl-2-bromo-phenoxy)-nicotinate

¢
Phs Br
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Methyl-5-hydroxynicotinate (1.0 g, 6.53 mmol), 3'-bromo-4'-fluoroacetophenone (1.42
g, 6.53 mmol), 18-crown-6 (155.3 mg, 0.58 mmol) and potassium fluoride (40 wt. % on
alumina, 996 mg, 6.86 mmol) were dissoived in ACN (10 mL). The reaction was
refluxed for three days. After cooling the mixture was quenched with 2N aqueous

5 potassium carbonate solution, extracted with ether, dried with sodium sulphate,
filtered, evaporated and purified by silica gel chromatography (ethyl acetate:n-heptane
1:4). 635 mg (yield: 28%) of the pure compound was obtained.
LCMS (method D) (M+H)™: 351
Step 2:

10 Methyl-5-{4-{1-amino-ethyl)-2-bromo-phenoxy}-nicotinate

To a solution of the compound from step 1 (630 mg, 1.78 mmol) in MeOH (30 mL)
ammonium acetate (1.39 g, 17.9 mmol) was added. After stirring at ambient
temperature overnight sodium cyanoborohydride (135.7 mg, 2.16 mmol) was added
15 and the reaction was refluxed for 6 h. The solvent was evaporated and the solid,
dissolved in ethyl acetate, was extracted with water. The organic layer was separated,
washed with brine, dried over sodium sulphate, filtered and evaporated to give 606 mg
(yield: 96%) of the crude product. LC/MS (method D) (M+H)": 352
Step 3:
20  Methyl-5-(2-bromo-4-{1-[2-(4-cyano-phenylcarbamoyl)-acetylamino}-ethyl}-phenoxy)-
nicotinate

Ny 2 o ZN
0}/()\ )@/LNU /@/
= O H N
H
~0 Br

To a solution of 800 mg (1.71 mmoi) of the compound derived from step 2, N-(4-cyano-
phenyl}-malonamic acid (intermediate 2) (349 mg, 1.71 mmol}, HOAt (233 mg, 1.71
25  mmol) and HATU (649 mg, 1.71 mmol) in DMF (8 mL) was added DIPEA (0.88 mL,

B 17 monal
e A Illtllu‘,

mixture was diluted with water, extracted with ethyl acetate, dried over sodium
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sulphate, filtered, evaporated and purified by preparative HPLC. The relevant fractions
were lyophilized to give 360 mg (yield: 39%) of the product as a white solid.

LC/MS (method D) (M+H)": 538

Step 4:

Methy!-s-[2»bromo-4-(1-{2-{4—(N~hydroxycarbamimidoyl)-phenylcarbamoy!]-
acetylamino}-ethyl)-phenoxyl-nicotinate

NH,
N ¢ o
® IS e
C N N OH
(o) H
—~0 Br

The product derived from step 3 (360 mg, 0.67 mmol) and hydroxylamine
hydrachloride (280 mg, 4.02 mmol) were dissolved in isopropanol and TEA (0.65 mL,
4.69 mmol) was added. The reaction was heated at 70 °C and stirred for 4 h. The
cooled mixture was treated with water and extracted with ethy! acetate. The organic
layer was separated, dried over sodium sulphate, filtered and evaporated. Finally 310
mg (vield: 81%) of the pure compound was obtained.

LC/MS (method D) (M+H)": 571

Step 5:

5-[2-Bromo-4-{ (1-{2-[4~(N-hydroxycarbamimidoyl)-phenylcarbamoyl]-acetylamino}-
ethyl)-phenoxy]-nicotinic acid*hydrochloric acid salt

POy -

The compound from step 4 (230 mg, 0.40 mmol) was dissolved in MeOH (10 mL) and
lithium hydroxide (14.5 mg, 0.60 mmot), dissoived in H,O (2.5 mL), was added. The
reaction mixture was stirred at 50 °C for 2 h and then overnight at ambient
temperature. The reaction mixture was quenched with water, acidified to pH 6 with 1
molar hydrochloric acid and extracted with ethyl acetate. Most of the product remains
in the aqueous layer which is lyophilized to give 265 mg of the crude compound.
LC/MS (method D) (M)*: 556

Step 6:
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5-(2-Bromo-4-{1-[2-(4-carbamimidoyl-phenylcarbamoyl)-acetylaminc}-ethyl}-phenoxy)-
nicotinic acid*trifluoro-acetic acid salt

N NH o)
o fl ° T % Py
o H NH, CH
HO 0 ﬁ F
Br

The product derived from step 5 (50 mg, 0.075 mmol) was dissolved in acetic acid (5
mLl) and palladium on activated carbon (10%, 8 mg, 0.007 mmol} and acetic anhydride
(7.75 pL, 0.082 mmoi) were added. The reaction was hydrogenated (1 bar H,) at
ambient temperature for 2.5 h. The mixiure was filtered, the organic solvent was
removed under reduced pressure and the residue was purified by prep-HPLC to give
18 mg (yield: 37%) of the product. LC/MS (method D) (M+H)": 541

Step 7:
5-(2-Bromo-4-{(S)-1-{2-(4-carbamimidoy}-phenylcarbamoyl)-acetylamino]-ethyl}-
phenoxy)-nicotinic acid*acetic acid salt (Example 1)

The racemic product yielded from step 6 (16 mg, 24.45 pmol) was separated in its
enantiomers by chiral preparative HPLC [column: (§,8) Whelk-O 250x50 mm,
company Regis Technologies, Inc., 8210 Austin Avenue, Morton Grove, IL 60053,
USA; eluent: heptane, ethanol and methanol (1:1:1) + 0,1% ammonium acetate
(isocratic), flow rate: 50 mL/min]. The relevant fractions were lyophilized. Yield: 4 mg
(27%;). LC/MS (method D) main peak (M+H)": 541 (R= 0.94 min)

Example 2;
N-{1-{3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyi}-N'-(4-carbamimidoy!-

phenyl)-malonamide*trifluoro-acetic acid salt

o o NH FF 0
HO\/O\ NM IQANHZ %OH
OO’LH ﬁ E
Br

Step 1:
3-(tert-Butyl-dimethyl-silanyloxymethyl)-phenol

o
)TSi
\ OH
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To a solution of 3-hydroxybenzy! atcohol (5.00 g, 40.3mmo!) in DCM (25 mL) imidazole
(13.7 g, 201.4 mmof) and TBDMS-CI (6.68 g, 44.3 mmol) were added and the solution
was stirred at RT for 1 h. The reaction was quenched with water, extracted with ethyl
acetate, dried over sodium sulphate, filtered, evaporated and purified by silica gel

5 chromatography (ethyl acetate:n-heptane 1:4). Finally 5.16 g (vield: 54%) of the pure
compound was obtained.
LC/MS (method D) (M+H-tertbutyl,-dimethyl)™: 156
Step 2:
1-{3-Bromo-4-[3-(tert-butyl-dimethyl-silanyloxymethyl)-phenoxy]-phenyl}-ethancne

O

10 Br

The product derived from step 1 (1.00 g, 4.19 mmol), 3-bromo-4’-fluorcaceto-phenone
(910 mg, 4.19 mmoal), 18-crown-6 (99.8 mg, 0.38 mmol) and potassium fluoride (40 wt.
% on alumina, 640 mg, 4.40 mmol) were dissolved in ACN (5 mL). The reaction was
stirred for 30 min at 120 °C in the microwave. The mixture was quenched with water,
15 extracted with ethyl acetate, dried over sodium sulphate, filtered, evaporated and
purified by silica gel chromatography (ethyl acetate:n-heptane 1:10). Finally 1.35 g
(yield: 74%) of the title compound was obtained.
LC/MS (method D) (M+H)": 436
Step 3
20 1{3-Bromo-4-[3-(tert-butyl-dimethyl-silanyloxymethyl)-phenoxy]-phenyl}-ethylamine

/\—\Si’ "Q e
\ ,@’K
o

Br

In analogy to the preparation of example 1, step 2, the compound from step 2 (1.35 g,
3.10 mmol) was reacted to give 1.28 g (yield: 85%) of the solid product.
l.C/MS {method D) (M+H-NH)*: 422

25  Siep 4:
N-{1{3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyl}-N'-(4-cyano-phenyl)-
malonamide
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NM O/
C H N
H
Br

in analogy to the preparation of example 1, siep 3, the compound derived from step 3
(1.28 g, 2.93 mmol) was reacted to give 129 mg (yield: 9%) of the title compound. The
TBDMS protecting group was removed during the preparative HPLC separation.

Step 5:

N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl}-ethy}-N'-[4-(N-
hydroxycarbamimidoyl)-phenyl]-malonamide

VQQ*J«A@*

In analogy to the preparation of exampie 1, step 4, the crude product derived from step
4 (129 mg, 0.25 mmol) was converted yielding 125 mg (yield: 91%) of the title
compound. LC/MS (method D) (M+H)": 542

Step 6:

N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy}-p henyll-ethyl}-N'-(4-carbamimidoyl-
phenyl)-mailonamide*trifluoro-acetic acid salt (Example 2)

fn analogy to the preparation of example 1, step 6, the compound derived from step 5
(85 mg, 0.13 mmol) was converted to yield 18 mg (yield: 22%) of the title product as a
white solid. LC/MS (method A) main peak (M-H)": 524 (R= 1.18 min)

Example 10
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-1 -{4-(2-methoxy-ethoxy)-3-triflucromethyl-phenyl}-
ethyl}-malonamide

HzNJﬁ 0 O CH, F
AN .
N N =
H H 0~0~

Step 1:
1-[4-(2-Methoxy-ethoxy)-3-trifluoromethyl-phenyl}-ethanone
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O—CH,
832 pt (10.5 mmol) of 2-methoxyethanol was dissclved in 15 mi absolute DMSO and to
this solution NaH (504 mg (10.5 mmol)) was added. After stirring for 1 hour at RT 1.44
g (7 mmol} of 4-fluoro-3-trifiuoromethyl-acetophenone was added and the mixture was
stirred for an additional hour. The reaction was quenched with ice/water, extracted with
DCM, dried over sodium sulphate, filtered, evaporated under reduced pressure and
purified by chromatography on silica gel. Yield: 1.13 g (62 %)
LC/MS (method A) (M+1)": 262.08
Step 2

4-(2-Methoxy-ethoxy)-3-trifluoromethyl-phenyli}-ethylamine friflouroacetate

@\.\

To a solution of 1.1 g (4.1 mmol) of 1-{4-(2-methoxy-ethoxy)-3-trifluoromethyl-phenyl}-
ethanone derived from step 1 dissolved in 30 mL methanol was added 3.3 g {42 mmol)
of NHsCO,CH; and the mixture was stirred at ambient temperature for about 3 h.
Subsequentiy 400 mg (6.3 mmol) NaBH3(CN) was added and the reaction mixture
refluxed for 6 h. Then the solution was evaporated, the residue dissolved in 40 mL
DMF, the solids filtered off and the residue evaporated to dryness again. The raw
material was purified by reversed phase chromatography. Yield: 840 mg (isolated as
triflucroacetate, 2.2 mmol, 53 %).

LC/MS (method A): 247.07 (MW: 263.1)

Step 3:

N-(4-Carbamimidoyl-pheny!)-N'{1 -{4-(2-methoxy-ethoxy)-3-trifiuoromethyl-phenyi)-
ethyl}-malonamide

N
Lmn@

o N
i . _
WA e
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211 mg (0,660 mmaol} of N-(4-carbamimidoyl-phenyl)-malonamic acid (intermediate 4)
was dissolved in absolute DMF and to this solution 273 mg (0,73 mmol) of the amine
derived from step 2, 98.8 mg (0.73 mmo!} 1-hydroxy-7-azobenzotriazole, 307 mg (2.4
mmol) N,N-diisopropy-ethyl-amine and 338 mg (0.73 mmol) of bromo-tris-

5  pyrolidinophospho-nium-hexaflucrophosphate were added. After stirring at ambient
temperature for 24 h the reaction mixture was filtered, evaporated under reduced
pressure and purified by preparative HPLC. Yield: 95 mg (25 %), colorless solid.
LC/MS (method A) (M+H)*: 467,30
Step 4:

10 Separation of enantiomers

NH E
H N e § 1 ¥
NMN O : F/\/O“\
H H o

The racemic product derived from step 3 (90 mg, 0.17 mmol) was separated into its
stereoisomers by chiral preparative HPLC [column: (S,8) Whelk-O 250x50 mm, eluent:
heptane, ethanol and methanol (1:1:1) + 0,1% ammonium acetate (isocratic), flow rate:

15 50 mi/min}. The relevant fractions were lyophilized yielded 23 mg (26 %) of the
relevant enantiomer. LC/MS (method A) (M+H)": 467,30 (Rt (1.047 min.)

Example 14:
N-(4-Carbamimidoyl-phenyl)-N'-((S)-1-{4-[(2-methoxy-ethyl)-methyl-amino}-3-
20  trifluoromethyl-phenyl}-ethyl)-malonamide*acetic acid sait

Chiral
: U NH HO
N
H N,ULNHz 7]/
H ol

Step 1:
’f-{4-[(2—Methoxy—ethyl)~methyluamino]~3-trifluoromethyiupheny!}-ethanone
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A solution of 4-fluoro-3-(triflucromethyl)acetophenone (500 mg, 2.43 mmol), N-(2-

methoxyethylmethylamine (649 mg, 7.28 mmol) and potassium carbonate (335 mg,

2.43 mmol) in DMSO (6 mL) was stirred for 30 min at 150 °C in the microwave. The

cooled reaction mixture was diluted with water, extracted with ethyl acetate, dried over
5 sodium sulphate, filtered and the solvent was removed under reduced pressure. Finally

547 mg (yield: 82%) of the title compound was obtained.

LC/MS (method D) (M+H)": 276

Step 2:

[4-(1-Amino-ethyl)-2-trifluoromethyl-phenyi}-(2-methoxy-ethyl)-methyl-amine*trifluoro-

10  acetic acid

Ammonium acetate (1.53 g, 1.8 mmol) was added to a solution of the compound from
step 1 (545 mg, 1.98 mmol) in MeOH (8 mL). After stirring at RT overnight sodium
cyanoborohydride (149 mg, 2.38 mmol) was added and the reaction was refluxed for 6
15 h. The solvent was evaporated and the solid, redissolved in ethyl acetate, was
extracted with water. The organic layer was separated, washed with brine, dried over
sodium sulphate, filtered, evaporated and purified by preparative HPLC. The relevant
fractions were lyophilized to give 147 mg (yield: 19%) of the pure product.
LC/MS (method D) (M+H)": 277
20  Step 3:
N-(4»Carbamimidoyl-pheny!)—N‘-(‘l—{4~[(2-methoxy—ethy!)-methyl—amino]-3-
trifluoromethyl-phenyl}-ethyi}-malonamide*trifiuoro-acetic acid salt

-0 2 o NH HO
N Nu e F
H NH,

To a solution of the compound received in step 2 (100 mg, 0.26 mmot) N-(4»

£y ren

r
n
o
gi
cF

a
mg, 0.26 mmol) and HOALt (34.9 mg, 0.26 mmol) in DMF (4 mL) was added DIPEA
(131 pL, 0.77 mmol) under stirring for 10 min. After the addition of PyBrop (119 mg,

0.794



507.13 E* 41 NH1 H 400 ii a O OHIb 1.077 493.2 A WO
2009/ 007015PCT/ EP2008/ 005187 85 42 NH H2N 110J.L..... )LD H Sr o
1. 050 493.1 A 43

10

15

20

25

WO 2009/047015 PCT/EP2008/605187
48

0.26 mmol) the reaction was stirred at ambient temperature for 24 h. The mixture was
filtered and purified by preparative HPLC. The relevant fractions were lyophilized to
yield 46 mg (yield: 30%) of the pure compound.

LCMS (method D) (M+H)": 480

Step 4:

N-(4-Carbamimidoyl-phenyl)-N-((S)-1 ~{4-[(2-methoxy-ethyl)-methyl-amino]-3-
trifluoromethyl-phenyl}-ethyl)-malonamide*acetic acid salt  (Example 3)

The racemic product derived from step 3 (38 mg, 64.0 umol) was separated in its
enantiomers by chiral preparative HPLC [column: (S,S) Whelk-01 250x50 mm, eluent:

heptane, ethanol and methanol (5:1:1) + 0,1% ammonium acetate (isocratic), flow rate:

100 mL/min]. The relevant fractions were lyophilized o yield 8 mg (yieid: 26%) of the
pure compound.
LC/MS (method A) main peak (M+H)": 479 (R= 1.24 min)

Exampie 17
N-{(4-Carbamimidoyl-phenyl)-N'-{{8)-1 -[4-(pyridin-4-ylmethoxy)-3-trifluoromethy!-
phenyl}-ethyl}-malonamide

F
HC FF
o) ) j
H e!
N
HN&\OM\H ]
N

Step 1:
1-{4-(Pyridin-4-yimethoxy)-3-trifluoromethyli-phenyl}-ethanone

1.02 g (5 mmol) of 4-hydroxy-3-trifluoromethyl-acetophencne was dissolved in 10 mi
absolute THF and cooled to 0 °C. Subsequently 660 mg (5.5 mmol) of pyridine-4-
methanol, 1.443g (5.5. mmol) of triphenylphosphine and 1.213 g of diisiopropylazodi-
carboxylate were added and the mixture stirred at 0 °C for 1 h and 12 h at ambient
temperature. The mixture was diluted with water, extracted with ethyl acetate, dried
over sodium sulphate, filtered, evaporated and purified by prep-HPLC. The relevant
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fractions were iyophilized to give 585 mg (isolated as trifluoroacetate, yield: 28%) of
the product as colourless crystals. LC/MS (method A) (M+H)": 296.06 (Rt 1.15 min.)
The product was used for step 2 directly.

Step 2:

1-[4-(Pyridin-4-ylmethoxy)-3-trifluoromethyl-phenyl}-ethylamine
e F

ol
HN
o m—
N

H,C \_%

585 mg (1.43 mmol) of the compound prepared in step 1 was dissolved in 15 ml
absolute MeOH and to this solution 1.11g (14.3 mmol) of NH,CO,CH3 was added.
After 6 h at ambient temperature 1.35 g (2.2 mmol) NaCNBH; was added and the
mixture refiuxed for 6 h. The mixture was evaporated under reduced pressure and
dissoived in 20 mL of DMF, filtered from solids and again evaporated. The resulting oil
was purified by preparative HPLC. The relevant fractions were lyophilized to give 182
mg (43%) of the product as colourless crystals.

LC/MS (method A) (M+H)": 267.09 (Rt 0.71 min.)

The product was used for step 3 without further purification.

Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(pyridin-4-yimethoxy)-3-trifluoromethyl-phenyf]-

ethyl}-malonamide

FoF
o HC E
H o) >\< j
HZN&@‘NL)LE O\/QN
H

134.1 mg (0.4 mmol) of N-(4-carbamimidoyl-phenyl)-malonamic acid *triftuoro-acetic
acid salt (intermediate 4) was dissolved in absolute DMF and to this soiution 118.5 mg
(0.4 mmol) of the amine from step 2, 508 mg (0.8 mmol) 1-propane-phoshonic-acid-
anhydride and 51.7 mg (0.4 mmol) N,N-diisopropy-ethyl-amine were added. After
stirring for 24 h at ambient temperature the reaction mixture was filtered, evaporated to
dryness and purified by preparative HPLC.  Yield 45 mg (18 %), colourless crystals.

LC/MS (method A) (M+H)": 500.3 (R; 1.05 min.}
Step 4:
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N-{4-Carbamimidoyl-phenyl)-N'-{{S)-1-[4-(pyridin-4-yimethoxy)-3-triflucromethyi-
phenyl}-ethyl}-malonamide

FF
HC I
Y~ S g

N le) Iy}

HZNK\Q\N H \’Q
H

The racemic product derived from step 3 (18 mg) was separated in its enantiomers by
chiral preparative HPLC [column: (S,8) Whelk-O 250x50 mm, eluent: heptane, ethanol
and methanol (3:1:1) + 0,1% ammonium acetate (isocratic), flow rate: 50 mL/min]. The

relevant fractions were lyophilized to give 4 mg (22 %} of the pure compound.
LC/MS (method A) (M+H)": 500.3 (R; 0.823 min.)

Example 20
4-(4-{1-[2-(4-Carbamimidoyl-phenylcarbamoyl)-acetylamino}-ethyl}-2-trifluoro-methyl-

phenoxy}-butyric acid
F

o H,C FF
0
H OH
H2N>\\©‘§
Step 1
4-(4-Acetyi-2-triflucromethyl-phenoxy)-butyric acid ethy| ester

Foo -F
o
0

To a solution of 4-Hydroxy-3-(trifluoromethyl)-acetophenone (2.042g, 10 mmol) in 50
mi DMF were added 1.52 g (11 mmol) of K;COs and 1.951 g (10 mmol} of 4-bromo-
butyric acid ethyl ester. The reaction mixture was stirred for 1 h at 80 °C. The solvent
was evaporated, the residue dissoived in 100 mi DCM and extracted frice with 30 m!
water. The resulting organic phase was dried over Na,SO,, evaporated und purified by
silica gel chromatography (mobile phase heptane/ethylacetate = 3/1) yielding 3.02 g
(95 %} of the title compound as a light yeliow oil.

LC/MS (method A) (M+1)": 319.3

Step 2
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4-[4-(1-Amino-ethyl)-2-trifluoromethyl-phenoxy}-butyric acid ethyl ester
Fol-F

GH F
H,N 3 o\/\/u\o/\
To 3.02 g (95 mmol) of the acetophenone from step 1 in 50 ml MeOH was added 7.31
g ammonium acetate (35 mmol). After 12 h stirring at ambient temperature 715 mg
{11.4 mmol) sodium cyanoborohydride was added and the mixture heated for 8 h
under refiux. The solvent was evaporated under reduced pressure, the residue
redissolved in ethylacetate and the organic phase extracted three times with water.
The organic layer was separated, washed with brine, dried over Na,SQy, filtered and
evaporated. After chromatography of the residue on silica gel 1.0 g (3.13 mmol; yield
33%) of the crude product was obtained.
LC/MS (method A) (M+1)": 303.08 (MW 319.14; Rf 1.25 min.)
Step 3
4-(4-{1-[2-(4-Carbamimidoyl-phenylcarbamoyl)-acetylamino]-ethyl}-2-trifluoromethyl-
phenoxy)-butyric acid ethyl ester

J\Q I, J\@WO\/

268 mg (0,8 mmol) of N-(4-carbamimidoyl-phenyl)-malonamic acid (intermediate 4)
was dissolved in absolute DMF and to this solution was added 255.5 mg (0.8 mmol) of
the amine from step 2, 1.018 g (1.6 mmol), 1-propane-phosphonic acid anhydride and
103.4 mg (0.8 mmol) N,N-diisopropy-ethyl-amine. The solution was stirred for 18 h at
ambient temperature. Then the reaction mixture was evaporated, the residue dissolved
in ethyl acetate and extracted with water. The separated organic layer was dried over
sodium sulphate, evaporated under reduced pressure and the resulting residue
purified by preparative HPLC. 170 mg (2.7 mmol, yield 33 %) of the pure compound
was obtained.

LC/MS (method A) (M+1)": 523,18 (MW 319.14; Rf 1.407 min.).

Step 4
4-(4-{1-[2-(4-Carbamimidoyl-phenylcarbamoyl)-acetylamino}-ethyl}-2-trifluoro-methyl-
phenoxy)-butyric acid
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FoF
o H,C - o
H OH
H,N Q N
To 170 mg (2.7 mmol) of 4-(4-{1-[2-(4-carbamimidoyl-phenylcarbamoyl)-acetyl-amino]-
ethyl}-2-trifluoromethyl-phenoxy)-butyric acid ethyl ester from step 3 in 15 mi methanol
was added one equivalent of 1n aqueous sodium hydroxide and the reaction mixture
was stirred for 2 h at ambient temperature. Then the mixture was acidified to pH 3 by
the addition of 1 N aqueous HCI and the resulting precipitate was separated by

filtration. After lyophilization 29 mg (0.059 mmol, 22 %) of the pure compound was
obtained. LC/MS (method A) (M+1)": 495.2 (Rf 0.981 min.)

Example 28:
N-{4-Carbamimidoyl-phenyi)-N'-{1 ~[4~(morpholine-4-sulfonyl)-3-trifluoromethyl-phenyi]-
ethyl}-malonamide*trifluoro-acetic acid salt

Fl e
o3
O
HZN»\O\NMﬁ r,S"N/‘\\ TFA
H

O k\/O
Step 1:
4-(4-Bromo-2-trifluoromethyl-benzenesuifonyl)-morpholine
FFe
-5+

A solution of 4-bromo-2-trifiucromethyl-benzenesulfonyl chioride (5.00 g, 15.46 mmol}
in THF (5 mi) was added to a soiution of morpholine (1.62 mi, 18.55 mmol) and
triethylamine (2.15 ml, 15.46 mmol) in tetrahydrofurane. The reaction mixture was
stirred for 12 h at RT. Ethyl acetate (80 mi) was added, the organic phase was
separated and washed with water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20
ml) and dried over sodium suiphate. After evaporation the product was obtained (5.708
g, 99%) and used in the next step without further purification.

Step 2:

1-{4-(Merpholine-4-sulfonyl)-3-triflucromethyl-phenyl]-ethanone
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A solution of isopropylmagnesium chioride (2M in THF, 10 ml, 20.04 mmol) was added
drop wise to a solution of the product obtained in step 1 (5.00 g, 13.36 mmol) in THF
(30 ml) at —10°C. The mixture was stirred at this temperature for 1 h and then added
drop wise to acetic acid anhydride {(12.6 ml, 133.60 mmol) at ~15°C. The reaction
mixture was stirred at 0 °C for 2 h and allowed to warm up slowly to RT. Water (100
mi) was added and the reaction mixture was stirred at 60 °C for 15 min. The mixture
was diluted with ethyl acetate at RT, neutralized with aqueous NaHCO3, washed with
brine, dried over sodium sulphate and evaporated. Purification of the crude product by
silica gel chromatography using ethyl acetate/n-heptane gave the desired product
(2.00 g, 44%).
Step 3.
1-[4-(Morpholine-4-sulfonyl)-3-triflucromethyl-phenyl}-ethylamine

FFe

H,N 0

S-N
ORI

Ammonium acetate (4.57 g, 59.29 mmol) and sodium cyanoborohydride (373 mg, 5.93
mmol) were added to a solution of the compound received in step 2 (2.00 g, 5.93
mmol) in MeOH (30 mL). The reaction mixture was refluxed for 5 h. Then the mixture
was guenched by addition of trifluoroacetic acid (pH=2) and evaporated to dryness.
Purification of the crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (1,48 g, 55%).

LC/MS (method E) (M+H)": 338

Step 4.
N-(4-Carbamimidoyl-phenyl)-N'-{(8}-1-[4-(morpholine-4-sulfonyl)-3-triflucromethyl-
henyl]-ethyl}-malonamide*trifluoro-acetic acid salt (Example 5)

DIPEA (0.23 mL, 1.33 mmol) was added to a solution of the product derived from step
3 (200 mg, 0.44 mmol), N-(4-Carbamimidovl-phenvl)}-malonamic acid trifluoro-acetic
acid salt (intermediate 4) (148 mg, 0,44 mmol) and TOTU (145 mg, 0.44 mmol) in DMF
(6 mL). The received solution was stirred at ambient temperature for 12 h. The mixture

0
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was acidified with trifluoroacetic acid and purified by preparative HPLC. The relevant
fractions were lyophilized to give 156 mg (yield: 54%) of the product as a white solid.
LC/MS (method F) (M+H)": 541

Exampie 29
N-(4-Carbamimidoyl-phenyl)-N'-[(S}-1-(3-pentafluoroethyl-phenyl)-ethyl]-malonamide:

compound with trifluoro-acetic acid

nT

Step 1:

Trifluoro-methanesuifonic acid 3-pentafluoroethyl-phenyl ester
F

F
F D\\s”o F
) F
F o F
F

To a solution of 3-pentafluoroethyl-phenol (2.0 g, 9.43 mmol) and triethylamine (1.24 g,
1.63 ml, 12.26 mmol) in dichloromethane (10 mi) was added triflucromethane-sulfonic
anhydride (1.76 mi, 2.99 g, 10.37 mmol) at 0°C. The reaction mixture was stirred 6 h at
room temperature. Dichloromethane (15 ml) was added and the organic phase was
washed with solutions of ammonium chloride (saturated, 2 x 10 ml), sodium carbonate
(1M, 2 x 15 mi) and brine (15 mi). The organic phase was dried over sodium sulphate
and concentrated in vacuo leading to an oil (2.83 g, 87%), which was used in the
following step without further purification.
Step 2:
N-[1-(3-Pentafiuoroethyl-phenyl}-vinylj-acetamide
S~

N I
To a solution of the crude product of step 1 (0,75 g, 2,2 mmol) in DMF (10 ml) was
added N-vinylacetamide (0,37 g, 4,36 mmol), triethylamine (243 mg, 0,33 ml, 2,40
mmol), palladium acetate (20 mg, 4 mol%) and bis{diphenylphosphino)propane (40
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mg, 0,1 mmol). The reaction mixture was heated for 30 min at 130°C using
microwaves. The red solution was diluted and washed with hydrochloric acid (1M, 2 x
15 mi} and sodium hydrogen carbonate (saturated, 20 ml). The organic phase was
dried over sodium sulphate and evaporated. Purification of the crude product by silica
gel chromatography using ethyl acetate/n-heptane (2:1) gave the desired product.
Step 3:

1-(3-Pentafiuoroethyl-phenyl)-ethylamine

T F

F

H,N F
F

To a solution of N-[1-(3-Pentaflucroethyl-phenyl)-vinylj-acetamide (110 mg, 0,39 mmol)
in methanol (10 ml) was added (+)-1,2-bis({2S,58)-2,5-
diethylphospholanc)benzene(cyclooctadiene)rhodium (1) triflucromethanesulfonate (0,3
mg). The reaction mixture was hydrogenated with H, at 5 bar and evaporated. The
residue was dissolved in ethanol and hydrochloric acid (6 M, 0.7 ml) and the solution
was refluxed for 2 days. Purification by preparative HPLC and lyophilization of the
relevant fractions gave the desired product.

Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-[(8)-1-(3-pentafluoroethyl-phenyl)-ethyi}-malonamide;
compound with trifluoro-acetic acid (Example 29)

To a solution of the product derived from step 3 (5 mg, 14uM) in DMF (0,2 ml) TOTU
(5 mg, 14 pM), and N-(4-Carbamimidoyi-phenyl}-malonamic acid trifiuorc-acetic acid
salt (intermediate 4) (5 mg, 14 pmol) were added. The reaction mixture was stirred at
ambient temperature for 12 h. The mixture was acidified with trifluoroacetic acid and
purified by preparative HPL.C. The relevant fractions were lyophiiized to give 3 mg
{vield: 42%;) of the product as a white solid. LC/MS (method F) (M+H)": 541
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Exampie 64
N-[1-(4-Acetylsulfamoyi-3-chioro-phenyl)-ethyl}-N'-(4-carbamimidoyl-phenyl)-

malonamide; compound with trifluoro-acetic acid
HN o 9 “ L 0
WO RO e
2 N Cf)f H
H

Step 1:
4-Bromo-2-chloro-benzenesulfonamide
C

-

Br S—NH
s
To a solution of 4-bromo-2-chiorobenzenesulfony! chloride (2.50 g, 8.45 mmol) in THF
(25 ml) was added a solution of ammonia (25%, 6.3 mi, 84.5 mmol). The reaction
mixture was sfirred for 4 h at RT. Ethyl acetate (70 mi) and water (50 mL) were added.
The organic phase was separated and washed with hydrochloric acid (1M, 50 mi) and
brine {2 x 30 mi) and dried over sodium sulfate. After evaporation the product was
obtained as a white solid (2.05 g, 90%) which was used in the next step without further
purification.

Step 2:

4-Acetyl-2-chloro-benzenesulfonamide

To a solution of the product obtained in step 1 (1.0 g, 3.70 mmol) in ACN (8 ml) was
added Cul (35 mg, 185 pmol), PdCi;(PPha); (389 mg, 554 umol) and 1-
(ethoxyvinyl)tributyl-stannane (2.5 mi, 2.60 g, 7.39 mmol). The mixture was heated for
30 min at 100°C using microwaves. After cooling, the reaction mixture was acidified
with 1 N HCI (4 ml) and stirred for 20 min. The reaction mixture was adjusted to pH =7
using NaHCO; and exiracied with AcOEt. The organic phase was washed with brine,
dried over Na,S0, and evaporated. Purification of the crude product by silica gel
chromatography using ethyl acetate/n-heptane (1:1) gave the desired product (650 mg,
75%).

Step 3:
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4,N-Diacetyl-2-chloro-benzenesulfonamide

Cl 0)\

o]
g

o iq N
o H

To a solution of the product obtained in step 2 (0.40 mg, 1.71 mmol) in ACN (3 ml) was
added acetic anhydride. Concentrated sulphuric acid (2,8 ul, 5 mg, 51 uM) was added
at 80°C and the reaction mixture was stirred for 40 min at that temperature. The cooled
reaction mixture was diluted with water, extracted with dichloromethane, dried over

~ sodium sulfate, filtered and the solvent was removed under reduced pressure. The

desired product was obtained (yield: 460 mg, 97%) and used in the following step
without further purification.

Step 4.

N-Acetyl-4-(1-amino-ethyl)-2-chloro-benzenesulfonamide

Ci o]
e
H

(o]

H,N

O=ip

Ammonium acetate (1.10 g, 14.87 mmol) and sodium cyancborohydride (83 mg, 1.49
mmol) were added to a solution of the compound received in step 3 (410 mg, 1.49
mmol) in MeOH (4 mL). The reaction mixture was refluxed for 2 h. Then the cooled
mixture was treated with trifiuioroacetic acid to reach pH=2 and evaporated to dryness.
Purification of the crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (210 mg, 36%).

Step 5.

N-[1-(4-Acetylsulfamoyl-3-chloro-phenyl}-ethyi]-N'-(4-carbamimidoyl-phenyl)-
malonamide; compound with trifluorc-acetic acid ;

To a solution of the product derived from step 4 (210 mg, 537 pmol), N-(4-
carbamimidoyl-phenyl)-malonamic acid *triflucro-acetic acid salt (intermediate 3) 180
mg, 537 pmol} and TOTU (176 mg, 537 umol) in DMF (5 mL) was added DIPEA (276
pL, 208 mg, 1.6 mmol) and this solution was stirred 2 hat ambient temperature. The
mixture was acidified with triflucroacetic acid and purified by prep-HPLC. The relevant
fractions were lyophilized and the desired product was obtained as a white solid (vield:
135 mg, 42%). LC/MS (method F) (M+H)": 479.1
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Example 66:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[3-chloro-4-(tetrahydro-pyran-4-sulfonyl)-phenyl}-
ethyl}-malonamide*trifluoro-acetic acid sait

HN G :
M >\©~O
N g
ZN)\\©~ﬁ N O TFA

Step 1:
1-(3-Chloro-4-mercapto-phenyl)-ethanone

Jﬁc;
o
5
Sodium hydrogen suffide (NaSHxH20) (10.97 g, 148.1 mmol) ) was dehydrated in N-
methylpyrrofidone (100 ml) at 160 °C under argon. 3,4-dichloro-acetophenone (11.20
g, 59.25 mmol) was added to the mixture at 140 °C and stirring was continued for 3 h
at 160 °C. The soivent was removed under reduced pressure and water (100 ml) and
hydrochloric acid (6 N) were added to the crude product. The precipitate was filtered,
washed and purified by silica gel chromatography using ethyl acefate/n-heptane to
yield 7.55 g (yield: 68%) of the. desired product LC/MS (M+H)": 196
Step 2

-{3-Chloro-4-(tetrahydro-pyran-4-yisulfanyi)-phenyl]-ethanone

*@%@

The product from step 1 (3.0 g, 16.07 mmol) was added to a suspension of sodium
hydride (964.3 mg, 32.14 mmol) in DMF at 0 °C. After 5 min 4-iodo-tetrahydro-pyran
(3.41 g, 16.07 mmo!) was added and the reaction mixture was stirred at RT for 1 h.
The reaction mixture was quenched with water at 0 °C and neutralized with
trifluoroacetic acid. Evaporation and purification of the crude product by silica gel
chromatography using ethyl acetate/n-heptane gave the desired product (1.385 g,
32%).

~pyTan-4-3unonyi-plieiyij-eiianone



10

15

20

25

HNHIIc. HO 54 0174 510 A O

WO 2009/087015 PCT/EP2008/005187
59

A solution of the product obtained from step 2 (1.38 g, 5.10 mmol) in methanol (25 mi)
and tetrahydrofurane (25 mi) was added drop wise to a solution of oxone (5.64 g, 9.17
mmol) in water (25 mi) at 0°C. The suspension was stirred 2 days at RT. Water (25 mi)
was added and the reaction mixture was extracted with DCM. The combined organic
phases were washed with brine and dried over magnesium sulphate. Evaporation and
purification of the crude product by silica gel chromatography using ethyl acetate/n-
heptane gave the desired product (1.04 g, 67%).

Step 4:

1-[3-Chloro-4-(tetrahydro-pyran-4-sulfonyl)-phenyl}-ethylamine

Ammonium acetate (2.65 g, 34.35 mmol) and sodium cyanoborohydride (216 mg, 3.44
mmol) were added to a suspension of the compound derived from step 3 (1.04g, 3.44
mmot) in methanol (10 mL). The reaction mixture was refluxed for 5 h. Then the
mixture was quenched by addition of trifluoro acetic acid (pH=2) and evaporated to
dryness. Purification of the crude product by preparative HPLC and lyophilization of the
relevant fractions gave the desired product (740 mg, 52%).

Step 5:

DIPEA (0.31 mL, 1.78 mmol) was added fo a solution of the product derived from step
4 (250 mg, 0.60 mmol), N-(4-Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic
acid salt (intermediate 4) (201 mg, 0.60 mmol) and TOTU (196 mg, 0.60 mmol) in DMF
(6 mL) and the received solution was stirred at ambient temperature for 12 h. The
mixture was acidified with trifluoroacetic acid and puriﬁed by preparative HPLC. The
relevant fractions were lyophilized to give 195 mg (yield: 53%) of the product as a
white solid. LC/MS (method F) (M+H)": 442,

Example 73:
N-(4-Carbamimidoyl-phenyl)-N'-[1-(3-triflucromethanesulfinyl-phenyl)-ethyl]-

malonamide *trifluoro-acetic acid salt (Example 73)

iNH 0
HN S F
2 j\@NUN <
H H F F
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Step 1:
1-(3-Triflugromethanesulfinyl-phenyl)-ethanone

i,
o) FT
To a solution of 1-(3-trifluoromethylsulfanyl-phenyl)-ethanone (1.4 g, 6.36 mmol) in
methanol (30 ml) and THF (30 ml) a solution of oxone, monopersulfate compound
{10.94 g, 17.8 mmol} in water (60 mi) was added dropwise over a period of 10 min.
The reaction mixture was stirred at 60°C for 3 days. The organic solvent was removed
in vacuo and the aqueous phase was extracted with dichloromethane. Evaporation of
the combined organic layers and purification of the crude product by silica gel
chromatography using ethyl acetate/n-heptane gave the desired product (0.66 g,
44%). 1-(3-Trifluoromethanesuifonyl-phenyl)-ethanone (190 mg, 12%) was obtained as
a side product which was used for the synthesis of example 77.

Step 2:
1-(3~Trifluoromethanesulfinyl-phenyl)-ethylamine

Ammonium acetate (0.62 g, 8.04 mmol) and sodium cyanoborohydride (51 mg, 0.80
mmol} were added {0 a suspension of the compound derived from step 1 (0.2 g, 0.80
mmol) in methanol (5 mL). The reaction mixture was refluxed for 5 h. Then the mixture
was gquenched by addition of hydrochioric acid (BN) to reach pH=4. Evaporation and
purification of the crude product by preparative HPLC and iyophilization of the relevant
fractions gave the desired product {130 mg, 68%).

Step 3:

N-{4-Carbamimidoyl-phenyl)-N'-{1-(3-trifluoromethanesulfinyl-phenyl)-ethyl]-
malonamide *triflucro-acetic acid salt (Example 73)

DIPEA (213 mg, 280 yl, 1.64 mmol) was added to a solution of the product derived
from step 2 (130 mg, 0.55 mmol), N-(4-carbamimidoyl-phenyl)}-malonamic acid
“rifliuore-acetic acid salt fintermediat Iy

s YV FAOA noe e L S B et ol B T RPN
(S 11 ‘uu\.p:.nle 1S 3) LHUM T, VOO TRITTUE) @l i U | OV mg,

Wi

0.55 mmol) in DMF (4 mL) and the received solution was stirred at ambient
temperature for 12 h. The mixture was acidified with trifluoroacetic acid and purified by
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preparative HPLC. The relevant fractions were lyophilized to give 67 mg (yield: 22%) of
the product as a white solid. LC/MS (method E) (M+H)": 440.

Example 74:
N-(4-Carbamimidoyl-phenyl}-N'-{1 ~[4-(pyridine-4-sulfonyl)-3-trifluoromethyl-phenyi]-

ethyl}-malonamide *trifluoro-acetic acid salt

Step 1:
1-{4-Mercapto-3-trifluoromethyi-phenyl)-ethanone

J\@F
F
SH

Sodium hydrogen sulfide hydrate (NaSHxH20) (15.81 g, 213.4 mmol) ) was
dehydrated in N-methyipyrrolidone (150 mi) at 160 °C under argon. 4-Chloro-3-
trifluoromethyl)acetophenone (19.00 g, 85.36 mmol) was added to the mixture at
140 °C and stirring was continued for 3 h at 160 °C. The solvent was removed under
reduced pressure and water (100 mi) and hydrochloric acid (6 N) were added to the
crude product. The precipitate was filtered, washed and purified by silica gel
chromatography using ethyl acetate/n-heptane to yield 13.00 g (yield: 69%) of the.
desired product.

Step 2.

1-[4-(Pyridin-4-yisulfanyl)-3-trifluoromethyl-phenyi}-ethanone

To a solution of the product derived from step 1 (4.5 g, 22.44 mmol) in dioxane (60 mi)
was added 4-bromopyridine (3.50 g, 22.48 mmol), DIPEA (7.7 ml, 5.81 g, 44.97 mmol},
tris(dibenzylideneacetone)dipalladium(0) (468 mg, 0.51 mmol) and 4,5-
bis(diphenyiphosphino)-8,9-dimethyixanthene (581 mg, 1.02 mmol). The reaction

mixture was heated at 150°C for 30 min using microwaves. The reaction mixture was



0.992 503 A "o WD 2009/ 007015PCPEP2008/ 005187 88 57 N H ji, NN
H1l o O 0.99 580.21 F 58 CH RAL NH HZNOOO N H O OH F 1.40 440.15 F* 59 NH
H2NOO N_Th__i LNBr 0 0.889 680. 2

WO 2009/007015 PCT/EP20068/005187
62

evaporated and the crude product was purified by silica gel chromatography using
ethyl acetate/n-heptane 1:1 to give the desired product (4.80 g, 79%).
Step 3:
1-[4-(Pyridine-4-sulfonyl)-3-trifluoromethyl-phenyl]-ethanone
)k©\)$,_,

5 OG%‘@N
To a solution of the product obtained from step 2 (4.80 g, 16.15 mmol) in methanol (80
mi} and tetrahydrofurane {80 mi) was added drop wise to a solution of oxone,
monopersulfate compound (17.87 g, 29.07 mmal) in water (80 mi) at 0°C. The
suspension was stirred 4 days at RT. Water (100 ml) was added and the reaction

10 mixture was extracted with DCM. The combined organic phases were washed with

brine and dried over magnesium sulphate. Evaporation and purification of the crude
product by silica gel chromatography using DCM/methanol = 20:1 gave the desired
product (2.80 g, 53%).

Step 4:
15 1-[4-(Pyridine-4-sulfonyl)-3-trifluoromethyl-phenyl]-ethylamine
NH F

F
F

o”?{@”
Ammonium acetate (6.50 g, 85.03 mmol) and sodium cyanoborohydride (534 mg, 8.50
mmol) were added to a suspension of the compound derived from step 3 (2.80 g, 8.50
mmol) in methanol (60 mL). The reaction mixture was stirred at RT for 16 h. Then the

20  mixture was quenched by addition of trifluoro acetic acid to reach pH=3. Evaporation
and purification of the crude product by preparative HPLC and lyophilization of the
relevant fractions gave the desired product (1.18 g, 31%).
Step &:
N-(4-Carbamimidoyl-phenyl}-N'-{1-[4-(pyridine-4-sulfonyl}-3-trifluoromethyl-phenyi}-

25  ethyl}l-malonamide *trifluoro-acetic acid salt (Example 74)
DIPEA (0.58 mi, 3.38 mmol) was added to a solution of the product derived from step 4
(500 mg, 1.13 mmol), N-{(4-carbamimidoyl-phenyl}-malonamic acid *{rifluoro-acetic acid
salt (intermediate 4) (377 mg, 1.125 mmol) and TOTU (369 mg, 1.125 mmol) in DMF
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(8 mL) and the received solution was stirred at ambient temperature for 2 h. The
mixture was acidified with trifluorcacetic acid and purified by preparative HPLC. The
relevant fractions were lyophilized to give 320 mg (yield: 44%) of the product as a
white solid. LC/MS (method E) (M+H)*: 533.

5
Example 77:
N-(4-Carbamimidoyl-phenyl)-N'-[(S)-1-(3-trifluoromethanesuifonyl-phenyl)-ethyi}-
maionamide *trifluoro-acetic acid salt
NH o. o

H N’“\Q\ e @ STk

2 NJ\)LN =<

0 H £ F
10  Siep 1:
1-(3-Trifluoromethanesulfonyl-phenyl)-ethylamine
o}

1O .
H,N ?>p(
Ammonium acetate (0.58 g, 7.53 mmol} and sodium cyanoborohydride (47 mg, 0.75
mmol) were added to a suspension of the by-product derived from step 1, example 73

15 (0.18 g, 0.75 mmol) in methanol {5 mL). The reaction mixture was refiuxed for 5 h.
Then the mixture was quenched by addition of hydrochioric acid (6N) to reach pH=4.
Evaporation and purification of the crude product by preparative HPLC and
lyophilization of the relevant fractions gave the desired product (111 mg, 58%).

Step 2:

20 N-(4-Carbamimidoyl-phenyl)-N'-[(S)-1-(3-triflucromethanesuifonyl-phenyl)-ethyl}-
malonamide *frifluoro-acetic acid salt (Example 77):

DIPEA (168 mg, 220 pl, 1.30 mmol) was added to a solution of the product derived
from step 1 (111 mg, 0.43 mmof), N-(4-carbamimidoyl-phenyl}-malonamic acid
*trifluoro-acetic acid salt (intermediate 4) (146 mg, 0,43 mmol) and TOTU (142 mg,

25  0.43 mmol) in DMF (3 th) and the received solution was stirred at ambient
temperature for 12 h. The mixture was acidified with triflucroacetic acid and purified by
pieparative HFLC. 1 he relevant fractions were lyophilized to give 67 mg (yield: 28%) of
the product as a white solid. LC/MS (method E*) (M+H)": 440.
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The racemic product derived from step 2 (35 mg) was separated in its enantiomers by
chiral preparative HPLC [column: (8,5) Whelk-O 250x50 mm, eluent: heptane, ethanol
and methanol (3:1:1) + 0,1% ammonium acetate (isocratic), flow rate: 50 mb/min}. The
relevant fractions were lyophilized to give 12 mg (34 %) of the pure compound.

5 LC/MS (method E*) (M+H)*: 440.11 (R, 1.20 min.)

Exampie 83:
N-(1 -{3-8romo-4-[(pEperidine-4-carbonyl)~amino}-phenyl}-ethyl)-N'—(4~carbamimidoyi~

phenyl)-malonamide *trifluoro-acetic acid salt

NH
o © Br :
HN
2 )@NMNJ@ 0
H H N
H NH

Step 1:
4-(4-Acetyl-2-bromo-phenylcarbamoyl-piperidine-1-carboxylic acid tert-buty! ester

EHOLT

To a solution of the product derived from step 1, example 92 (5.65 g, 24.6 mmol) in
15 DMF (35 ml), were added TOTU (8.62 g, 26.3 mmol), and piperidine-1 4-dicarboxylic

acid mono-tert-butyl ester (6.03 g, 28 mmol) and DIPEA (7.0 mi). The reaction mixture

was stired at ambient temperature for 20 h and afterwards evaporated. The residue

10

was dissolved in ethyl acetate (200 ml) and washed with brine (50 ml), and sodium

hydrogen carbonate (sat., 50 mi) and dried over sodium sulphate. Evaporation and
20 purification of the crude product by silica gel chromatography using ethyl

acetate/heptane gave the desired product (3.72 g , 36%).

Step 2:

4-[4-(1-Amino-ethyl)-Z—bromo-phenyicarbamoyl}piperidine—1—carboxy£ic acid tert-butyl

ester

B 4%
AN :’( ' O}-—/_\N—w(o
2 W e B

25 N
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Ammeonium acetate (3.17 mg, 41.0 mmol) and sodium cyanoborohydride (260 mg,
4.10 mmol) were added to the product derived from step 2 (1.74 g, 4.1 mmol) in
methanol (40 mL). The reaction mixture was stirred for 4 h at 60°C. Then the mixture
was quenched by addition of hydrochloric acid (6N) to reach pH=4. Evaporation and
purification of the crude product by preparative HPLC and lyophilization of the refevant
fractions gave the desired product (710 mg, 41%).

Step 3
N-(1-{3-Bromo-4-[(piperidine-4-carbonyl)-amino}-phenyl}-ethyl)-N'-(4-carbamimidoyi-
phenyl)-malonamide trifluoro-acetic acid salt (Example 83):

To a solution of the product derived from step 2 (122 mg, 226 pmol), N-(4-
carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (50
mg, 226 pmol) and TOTU (74 mg, 226 pmol) in DMF (1.5 mL) was added DIPEA (40
pl, 30 mg, 226 pmol) and this solution was allowed to stir at ambient temperature for
12 h. The mixture was acidified with triflucroacetic acid and purified by prep-HPLC.
The relevant fractions were lyophilized and the desired product was obtained as a
white solid. LC/MS (method E) (M+H)": 580.00

Example 84:
N-(4-Carbamimidoyi-phenyl)-N"-(1-{4-[(piperidine-4-carbonyl}-amino]-phenyl}-ethyl)-

malonamide *trifluoro-acetic acid salt

NH
o O
H H N
H Nit

Step 1:
4-(4-Acetyl-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester

Q 0o
e taln <
N )
o H
To a solution of 4-aminoacetophenone (6.76 g, 50 mmol) in DMF (250 mi) were added

b o it $omenan e ds o
1 LSNPS eniure YO

solvent was removed in vacuo. The residue was redissolved in ethyl acetate (250 ml)

and washed with sat. sodium hydrogen carbonate seiution (2 x 50 mi), hydrochioric
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acid (1N, 50 ml) and brine (50 ml). The organic phase was dried over sodium sulfate,
evaporated and recrystallized from ethyl acetate. The product was obtained as white
crystalline solid (yield: 12.2 g, 70%).

Step 2:

4-{4-(1-Amino-ethyl)-phenylcarbamoyl]-piperidine-1-carboxylic acid tert-butyl ester

y@?—CN{'é

To a solution of the compound yielded from step 1 (5.0 g, 14.43 mmol) in MeOH (100
mL) ammonium acetate (11.12 g, 144 mmol) and sodium cyanoborohydride {955 mg,
14.43 mmol) were added. The reaction mixture was refluxed for 3 h. Then the mixture
was quenched by addition of concentrated hydrochioric acid at 0°C to reach pH = 4.
Evaporation and purification of the crude product by prep-HPLC leads after
lyophilization of the relevant fractions to the desired product (yield: 4.26 g, 64%).
Step 3:

4-(4-{1-{2-(4-Carbamimidoyl-phenyica rbamoyl)-acetylamino]-ethyl}-phenyl-carbamoyl)-
piperidine-1-carboxylic acid tert-butyl ester *trifluoro-acetic acid sait

To a solution of the product derived from step 2 (90 mg, 0.2 mmol} in DMF (3 mi)
TOTU (64 mg, 0.2 mmol), and N-(4-carbamimidoyi-phenyl)-malonamic acid trifluoro-
acetic acid salt (intermediate 4) (52 mg, 0.23 mmol) were added. The reaction mixture
was stirred at ambient temperature for 12 h. The mixture was evaporated and the
residue was purified by preparative HPLC. The relevant fractions were lyophilized to
give 42 mg (yield: 32%) of the product as a white solid.

Step 4:

N-(4-Carbamimidoyl-phenyl}-N'-(1 -{4-{(piperidine-4-carbonyl}-amino}-phenyl}-ethyl)-
malonamide *trifluoro-acetic acid salt (Example 84):

To a suspension of the product derived from step 3 (42 mg, in dichloromethane (1 ml)
was added TFA (1.5 ml}. The reaction mixture was stirred for 2 h at RT, evaporated
and purified by preparative HPLC. Lyophilization of the relevant fractions lead o the
product as a white solid (32 mg, yieid: 29%).
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Example 88.
N-(4-Carbamimidoyi-phenyl)-N'-{1-[4-(piperidin-3-yloxy)-3-trifluoromethyl-phenyi]-
ethyl}-malonamide *frifluorc-acetic acid salt

N
H,y\;—/u\@\“‘ o o 3
A .
2] 2] [
L]
g F =3
F OH MNH

Step 1:
3-(4-Acetyl-2-trifluoromethyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester

F F

£
T
To a suspension of sodium hydride (408 mg, 10.2 mmol) in DMSO (15 ml) was added
1-boc-3-hydroxypiperidine (2.00 g, 10.2 mmol} at 0°C. Stirring was continued for 30
min at 10°C and 4-fluoro-3-(trifluormethyl)acetophenone (1.40 g, 6.79 mmol) was
added dropwise. The reaction mixture was stirred at RT for 1 h and then transferred
into water (200 ml) at 0°C. Dichloromethane (300 mi) was added. The organic phase
was washed with water (200 ml) and dried over sodium sulfate. Evaporation and
purification of the crude product by silica gel chromatography using ethyl
acetate/heptane = 1.1 gave the desired product (1.80 g, 68%).
Step 2:
3-[4-(1-Amino-ethyl)-2-trifluoromethyl-phenoxyl-piperidine-1-carboxylic acid tert-butyl
ester
F F
B
NH,
Ammonium acetate (3.00 g, 38.72 mmol) and sodium cyanoborchydride {243 mg, 3.87
mmol) were added to the product derived from step 1 (1.50 g, 3.87 mmol) in methanol
(25 mL). The reaction mixture was stirred for 6 h at 60°C. Then the mixture was
quenched by addition of hydrochloric acid (6N) fo reach pH=4. Evaporation and
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purification of the crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (875 mg, 45%).

Step 3:
3-(4-{1-[2-(4-Carbamimidoyl-phenylcarbamoyl)-acetylaminoj-ethyi}-2-trifluoromethyi-
phenoxy)-piperidine-1-carboxylic acid tert-butyl ester

éi,f"*r

To a solution of the product derived from step 3 (300 mg, 0.6 mmol} in DMF (3 mi)
TOTU (196 mg, 0.6 mmol}, and N-{(4-carbamimidoyl-phenyl)-malonamic acid trifiuoro-
acetic acid salt (intermediate 4) (200 mg, 0.6mmol) were added. The reaction mixture
was stirred at ambient temperature for 1 h. The mixture was acidified with
trifluoroacetic acid and purified by preparative HPLC. The relevant fractions were
lyophilized to give 290 mg (yield: 69%) of the product as a white solid.

Step 4:
N-(4-Carbamimidoyl-phenyl}-N'-{1-[4-(piperidin-3-yloxy)-3-trifluoromethyl-phenyi}-
ethyl}-matonamide *trifiluoro-acetic acid salt (Example 88):

To a solution of the product derived from step 3 in dichloromethane (15 ml) was added
TFA (1.5 mi). The reaction mixture was stirred for 1 h at RT, evaporated and purified
by preparative HPLC. Lyophilization of the relevant fractions lead to the product as a
white solid (147 mg, yield: 90%).

Example 90:
N-(4-Carbamimidoyl-phenyl)-N'-[1-(4'-methanesulfonylamino-biphenyi-3-yl}-ethyl]-
malonamide *irifluoro-acetic acid sait

NH o O ﬁ\ o
HZN}\\Q 9 ' S
ﬁMﬁo
Step 1:

N-{3'-(1-Amino-ethyl}-biphenyl-4-yl}-methanesulfonamide
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N &
f;de /fs\
H 0 TFA

To a solution of (5)- 1-(3-bromo-phenyl)-ethylamine {100 mg, 0.50 mmol) in ACN (1.6
ml) were added [(4-methylsulfonylyaminophenyilborenic acid (108 mg, 0.50 mmol),
sodium carbonate (53 mg, 0.50 mmol), water (0.5 mil) and tetrakis(triphenyl-
phosphine)palladium(0). The reaction mixture was heated 30 min at 100°C using
microwaves. The mixture was filtered and purified by preparative HPLC. The relevant
fractions were lyophilized to give 110 mg (yield: 54%}) of the desired product.

Step 2:
N-(4-Carbamimidoyl-phenyl}-N'-[1-(4"-methanesuifonylamino-biphenyl-3-yi}-ethyl}-
malonamide *trifluoro-acetic acid salt (Example 90):

DIPEA (38 i, 223 pmol) was added to a solution of the product derived from step 1
(30 mg, 74 umol), N-(4-carbamimidoyi-phenyl}-malonamic acid *trifluoro-acetic acid
salt (intermediate 4) (25 mg, 74 uM umol) and TOTU (24 mg, 74 pmol) in DMF (2 mL)
and the received solution was stirred at ambient temperature for 3 h. The mixture was
acidified with trifluoroacetic acid and purified by preparative HPLC. The relevant
fractions were lyophilized to give 17 mg {yield: 38%) of the product as a white solid.
LC/MS (method F) (M+H)": 493.18 (R, 1.32 min.)

Example 92:
N-{1-[3-Bromo-4-(morpholine-4-carbonyl)-phenyll-ethyl}-N'-(4-carbamimidoyl-phenyl)-
malonamide*trifiuoro-acetic acid salt
Br
o}

HN 0)\} QB“@h(N
H, N@ N Q_}
Step 1:
1-{4-Amino-3-bromo-phenyl)-ethanone

OJ@:&
‘I\ILI

vty

TFA

A solution of N-(4-Acetyl-2-bromo-phenyl)-acetamide (10.0 g, 38.05 mmol) in
concentrated hydrochioric acid (200 ml) was stirred for 5 h under reflux. The reaction
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mixture was concentrated under reduced pressure. The residue was treated with a
saturated aqueous solution of NaHCO; (75 mL), extracted with CH,Cl, (2 x 70 mL) and
dried over Na;504. Evaporation leads to the product (8.35 g, 100%) which was used in
step 2 without further purification.

5 Step 2:
4-Acetyl-2-bromo-benzonitrile

To a solution of the product obtained in step 1 (9.50 g, 44.38 mmol) in acetic acid (160

ml.) was added sulfuric acid (95%, 7.4 mL) at 0 °C. After stirring for 10 min a solution
10 of NaNO; (3.06 g, 44.38 mmol) in water (30 mL) was added slowly. Stirring was

continued for 30 min. The reaction mixture was added drop wise to a solution of CuCN

(3.975 g, 44.38 mmol) and KCN (8.667 g, 133.1 mmol) in water (60 mL). Stirring was

continued for 30 min at 0 °C and 2 h at RT. Then the reaction mixture was poured into

water (400 mL). Filtration of the resulting suspension gave the desired product as red
15 solid (5.7g, 57%), which was used in the following step without further purification.

Step 3:

4-Acetyl-2-bromo-benzoic acid

Br

Yo’
o} OH
A solution of the product obtained in step 2 (0.5 g, 2.23 mmol) in AcOH (2.5 mL), H,0O
20 (2.5 mL) and concentrated H,SO4 (2.5 mL) was refiuxed for 5 h. After cooling, the
reaction mixture was adjusted with 10 N NaOH to pH=10 and washed with AcOEt. The
aqueous layer was acidified with concentrated HCI to pH=1 and then extracted with
AcOEt. The organic phase was washed with H,O, dried over Na,SO, and evaporated
under reduced pressure. The crude product was used in the following step without
25 further purification.
Step 4.
1-{3-Bromo-4-(morpholine-4-carbonyl}-phenyl}-ethanone
Br o
ey

0 o]
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To a solution of the product obtained in step 3 (230 mg, 0.95 mmol) and TOTU (310
mg, 0.95 mmol) in DMF (2 mL) was added morpholine (83 ul., 0.95 mmol) and DIPEA
(162 pL, 0.95 mmol). The reaction mixture was stirred for 2 h at RT. Ethyl acetate (20
ml} and water (20 ml) was added, the organic phase was separated and washed with
5 hydrochioric acid (1 M, 20 ml), water (20 mi), brine (2x20 ml) and dried over Na,S0,.
After evaporation and flash-chromatography the product was obtained as oil (160 mg,
54%).
Step 5:
[4-(1-Amino-ethyl)-2-bromo-phenyl]-morphoiin-4-yi-methanone
Br o
Sy
TG
To a solution of the compound yielded from step 4 (160 mg, 0.51 mmol) in MeOH (3
mL) ammonium acetate (385 mg, 5.13 mmol) and sodium cyanoborohydride (32 mg,
0.513 mmol) were added. The reaction mixture was refluxed for 3 h. Then the mixture
was quenched by addition of trifluoroacetic acid (pH=2) and evaporated to dryness.
15 Purification of the crude product by prep-HPLC and lyophilization of the relevant
fractions leads to the desired product.
Step 6:
N-{1-[3-Bromo-4-(morpholine-4-carbonyl)-phenyl}-ethyl}-N'-(4-carbamimidoyl-phenyl)-
malonamide*trifluoro-acetic acid salt
20  To a solution of the product derived from step 5 (30 mg, 70.22 mmol), N-(4-
Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (23.5
mg, 70.22 mmol} and TOTU (23 mg, 70.22 mmol) in DMF (1 mL) was added DIPEA
(36 pL, 27 mg, 0.21 mmol) and this solution was ailowed to stir at ambient temperature
for 2 h. The mixture was acidified with trifluorcacetic acid and purified by prep-HPLC.
25  The relevant fractions were lyophilized to give 15 mg (yield: 34%) of the product as a
white solid. [.C/MS (method E) (M+H)": 515.12

Example 103:
N-(4-Carbamimidoyl-phenyl)-N'-{1-{3-(5-chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-
30 yloxy)-phenyl}-ethyl}-malonamide; compound with trifiucro-acetic acid
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Step 1:
1-{3-{5-Chloro-thiophen-2-yl)-4-fluoro-phenylj-ethanone

ﬁé
e
a

£

To a solution of 2-fluoro-5-acetylphenylboronic acid (5.00 g, 27.48 mmol) in ACN (80
mL) and H>O (20 mL) were added 2-bromo-5-chlorothiophene (5.43 g, 27.48 mmol),
sodium carbonate (2.91 g, 27.48 mmol) and tetrakis(triphenylphosphine)pailadium{0)
{635 mg, 0.02 mmol). The reaction mixture was refluxed for 3 h. After cooling, ethyl
acetate (150 ml) and water (150 mi) were added. The aqueous phase was extracted
with ethyl acetate and the combined organic phases were dried over sodium sulfate.
Evaporation and purification of the crude product by silica gel chromatography using
ethyl acetate/heptane gave the desired product (2.95 g , 42%).

Step 2:
1-[3-(5-Chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-yloxy)-phenyll-ethanone
Ci
TN
o S

~O»
Tetrahydro-pyran-4-ol (1.01 g, 5.01 mmol) was added dropwise at 0°C to a suspension
of sodium hydride (200 mg, 5.01 mmoel) in DMSO (10 mi). After stirring for 30 min at
10°C, a solution of the product obtained from step 1 (850 mg, 3.34 mmol) in DMSO (2
ml) was added dropwise and stirring was continued for 1 h at RT. The reaction was
quenched with ice/water (50 mi). Ethy! acetate (50 mi) was added and the aqueous
phase was extrated with ethyl acetate (2 x 30 ml). The combined organic phases were
wasned with brine (2 x 50 mi), dried over sodium suiphate, filtered, and evaporated.
The product was obtained in quantitative yield and used in the next step without further
purification.

NH
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Step 3:
1-[3-(5-Chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-yloxy)-phenyij-ethylamine

Ct
TN

T

o

To a solution of the compound yielded from step 2 (1.20 g, 3.56 mmol) in MeOH (20

5 ml)ammonium acetate (2.75 g, 35.63 mmol) and sodium cyanoborohydride (224 mg,
3.56 mmol) were added. The reaction mixture was refluxed for 6 h. Then the cooled
mixture was adjusted with trifluoroacetic acid to pH=2 and evaporated to dryness.
Purification of the crude product by prep-HPLC and Iyophilization of the relevant
fractions lead to the desired product (420 mg, 26%).

10 Step 4.
N-(4-Carbamimidoyl-phenyl)-N'-{1-[3-(5-chloro-thiophen-2-yl)-4-{tetrahydro-pyran-4-
yloxy}-phenyll-ethyl}-malonamide; compound with triflucro-acetic acid:

To a solution of the product derived from step 3 (420 mg, 0.93 mmol), N-(4-
carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (312

15 mg, 0.93 mmol) and TOTU (305 mg, 0.93 mmol) in DMF (8 mL) was added DIPEA (0.5
mi, 2.79 mmol) and this solution was allowed to stir at ambient temperature for 2 h.
The mixture was acidified with triflucroacetic acid and purified by prep-HPLC. The
relevant fractions were lyophilized to give 232 mg (yield: 38%) of the product as a
white solid. LC/MS (method E) (M+H)*: 540.16

20
Example 106:
N-(4-Carbamimidoyi-phenyl}-N'-{1-[3-(5-chloro-thiophen-2-yI}-4-(morpholine-4-
sulfonyl)-phenyll-ethyl}-malonamide* triffucro-acetic acid sait

TFA

HN o ©
N
HZN»\QNMH
H

Stan 1-
>ten 1

N
)

4-(2,4-Dibromo-benzenesulfonyl)-morpholine
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To a solution of morpholine (1.6 mi, 17.9 mmol) and triethylamine (2.1 ml, 15.5 mmol)
in tetrahydrofurane (40 mL) was added a solution of dibromo-benzenesulfonyl chioride
(56.00 g, 15.0 mmol) in THF (10 mi). The reaction mixture was stirred for 2 h at RT.
Then, ethyl acetate (80 ml) was added. The organic phase was separated and washed
with water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20 ml) and dried over
Na,SQ4. After evaporation the product was obtained (5.95 g, 100%) and used in the
next step without further purification.
Step 2:
1-[3-Bromo-4-(morpholine-4-sulfonyl)-phenyl}-ethanone

Br

To a solution of the product obtained in step 1 (4.8 g, 12.5 mmol) in ACN (15 ml) was
added Cul (118 mg, 0.62 mmol), PdCl{PPhs); and 1-(ethoxyvinyl)tributyl-stannane
(5.4 g, 14.95 mmol). The mixture was refluxed for 3 h. After cooling, the reaction
mixture was acidified with 1 N HC! (7 ml) and stirred for 20 min. The reaction mixture
was neutralized with saturated agueous NaHCO; and extracted with AcOEt. The
organic phase was dried over Na,SQ,4 and evaporated. Purification of the crude
product by silica gel chromatography using ethyl acetate/n-heptane gave the desired
product (2.95 g, 68%).

Step 3:

1-[3-(5-Chloro-thiophen-2-yi)-4-(morpholine-4-sulfonyl)-phenyi]-ethanone

The product of step 2 was suspended in ACN (16 mL) and HxO (4 mL). Na,CO3 (578
mg, 5.46 mmol), thiophene-2-chlaro-5-boronic acid (887 mg, 5.46 mmeol) and
Pd(PPhs}4 (630 mg, 0.55 mmol) was added. The reaction mixture was refluxed for 2 h.
After cooling, AcOEt and H,0 were added. The organic phase was washed with
saturated aqueous NH4Cl and brine and dried over Na;SO,. After evaporation the
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product was obtained (2.2 g}, which was used in the following step without further
purification,

Step 4:
1-[3-(5-Chloro-thiophen-2-yl)-4-(morpholine-4-suifonyl)-phenyl]-ethylamine

Ci
s"‘\.

2
S-N 0
H_N Yoo s

2

To a solution of the compound yielded from step 3 (2.2 g, 5.7 mmol) in MeCH (30 mL)
ammonium acetate (4.39 g, 57.0 mmol) and sodium cyanoborohydride (358 mg, 5.7
mmol} were added. The reaction mixture was refiuxed for 4 h. After that the mixture
was acidified with trifluoroacetic acid to pH=2 and then evaporated to dryness.
Purification of the crude product by prep-HPLC and lyophilization of the relevant
fractions gave the desired product (0.96g, 34%).

Step 5:
N-(4-Carbamimidoyl-phenyl)-N"-{(S)-1-{4-(morpholine-4-sulfonyl)-3-triflucromethyl-
henyll-ethyl}-malonamide*trifluoro-acetic acid sait

To a solution of the product derived from step 4 (0.96 g, 1.92 mmol), N-{(4-Carb-
amimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (0.64 g,
1.92 mmol) and TOTU (0.63 g, 1.92 mmol) in DMF (18 mL) was added DIPEA (1.0 mL,
5.75 mmol) and the solution was stirred at ambient temperature for 12 h. The mixture
was acidified with trifluoroacetic acid and purified by prep-HPLC. The relevant fractions
were lyophilized to give 0.82 g (vield: 45%]) of the product as a white solid.

Example 125:
N-(4-Carbamimidoyi-phenyl)-N'-{1-[4-(morphocline-4-sulfonyl)-3-thiazol-2-yl-phenyl]-

ethyi}-malonamide *triflucro-acetic acid salt
Nt
N,N/L@\ (=) o) S Y
HM‘E/LCKI\OQ
vy T

‘.S\ .

F OH

Step 1.
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1-[3-Bromo-4-(morpholine-4-sulfonyl}-phenyl]-ethylamine
8r

P

2

(¢ Joon

—N o
| N
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Ammonium acetate (555 mg, 7.20 mmol) and sodium cyanoborohydride (45 mg, 0.72
mmol} were added to a solution of the product derived from step 2, example 106 (250

5 mg, 0.72 mmol) in methanol (4 mL). The reaction mixture was stirred for 3 h at 60°C.
Then the mixture was quenched by addition of hydrochloric acid (6N) to reach pH=2.
Evaporation and purification of the crude product by preparative HPLC and
lyophilization of the relevant fractions gave the desired product (120 mg, 48%).
Step 2:

10  1-[4-(Morpholine-4-sulfonyl}-3-thiazol-2-yl-phenyl]-ethylamine

To a solution of the amine obtained in step 1 (100 mg, 286 pmol) in THF (0.3 mi) were
added sodium carbonate (30 mg, 286 uM), bis(triphenylphosphine)paliadium{li)
chioride (20 mg, 29 ymol) and 2-thiatolylzinc bromide (1.145 ml, 573 pmol). The

15 suspension was heated for 80 min at 120°C using microwaves. The reaction mixture
was cooled to RT and dichloromethane (20 ml) was added. The organic phase was
washed with hydrogen chloride (2N, 20 ml) and the agueous phase was adjusted to pH
= 11. The agqueous phase was extracted with dichloromethane (2 x 20 mi). The
combined organic phases were dried over sodium sulphate and evaporated. The The

20  desired amine was obtained (Yield: 60 mg, 59%) and used in the following reaction
without further purification.
Step 3
N-(4-Carbamimidoyi-phenyl)-N'-{1-[4-(morphoiine-4-sulfonyl)-3-thiazol-2-yl-phenyl]-
ethyl}-malonamide *trifluoro-acetic acid salt (Example 125):

25  To a solution of the product derived from step 3 (60 mg, 0.17 mmol), N-(4-Carb-
amimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (57 mg,
0.17 mmol) and TOTU (56 g, 0.17 mmol) in DMF (1.5 mL)} was added DIPEA (58 uL,
0.34 mmol} and the solution was stirred at ambient temperature for 10 h. The mixture
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was acidified with trifluoroacetic acid and purified by prep-HPLC. The relevant fractions

were tyophilized to give the product as a white solid.

The following Examples were prepared in analogy as described above.

Mass
Example Rt (from LC/S
Structural Formula {from
No LC/aAS) LC/MS) Method
1 .84 540.15 D
2 1.18 524.11 A
3 0.994 533 A
NH
4 0.951 519 A
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LC/MS spectra were recorded according to the following methods:

Method A:

5
Method B:

10
Method D:

15
Method E:

column: YMC J'shere H80 33x2.1mm 4um

solvent: ACN+0.05%TFA:H,0+0.05%TFA {flow 1.3mL/min)
gradient: 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3.0min)

ionization: ESI*

column: Synergi Hydro-RP 20x4.0 mm, 2 um
solvent: H20+0.1% Fomic Acid : ACN+0.1% Fomic Acid
gradient: 80:10 (0 min) to 10:20 (3 min) to 0:100 (5 min).

MS methods: LCT system, scan range 100-1000

ionization: ESI*

column: YMC J'shere ODS H80 20x2.1mm 4 pm
solvent: ACN:H,O+0.05%TFA (flow 1mbL/min)

gradient: 4:96 (Omin) to 95:5 (2min) to 95:5 (2.4min) to 96:4 (2.45min)

jonization: ESI*

column: YMC J'shere 33x2 mm, 4 um
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solvent: HO+0.05%TFA : ACN+0.05%TFA 95:5 (0 min) to 5:95 (2.5min)
to 85:5
MS method: LCT system, 0.33 s scan time for mass 170 — 1300
ionization: ESI*

Method F.  column: YMC J'shere 33x2 mm, 4 um
solvent: H,0+0.05%TFA : ACN+0.05%TFA 85:5 (0 min) to 5:95 (3.7min)
MS method: MUX system 0.15 s scan time for mass 100 — 1500
ionization: ESI*

Method L. column: (8,8) Whelk-O1, 250x4 mm,
solvent: Hep:EtOH:MeOH 1:1:1 + 0,1% NH4Ac
ionization: ESI®

Preparative HPLC was performed according to the following method:
column: Waters Atiantis dC18 OBD 30x100mm Spm
solvent: ACN:H0+0.1%TFA (flow 60mL/min)
gradient: 10:80 (Omin) to 90:10 (10min)

Pharmacological testing

The ability of the compounds of the formulae | and |a to inhibit factor Vlla or other
enzymes like factor Xa, thrombin, plasmin, or trypsin can be assessed by determining
the concentration of the compound of the formulae | and la that inhibits enzyme activity
by 50 %, i. e. the ICxo value, which is related to the inhibition constant Ki. Purified
enzymes are used in chromogenic assays. The concentration of inhibitor that causes a
50 % decrease in the rate of substrate hydrolysis is determined by linear regression
after plotting the relative rates of hydrolysis (compared to the uninhibited contral)
versus the log of the concentration of the compound of formulae | and la. For
calculating the inhibition constant Ki, the ICs value is corrected for competition with
substrate using the formula Ki = 1Cs0 / {1 + (substrate concentration / Km)}
wherein Km is the Michaelis-Menten constant {Chen and Prusoff, Biochem.
Pharmacol. 22 (1973), 3098-3108; I. H. Segal, Enzyme Kinetics, 1975. John Wilev &
Sons, New York, 100-125; which are incorporated herein by reference).

1.87
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Factor Vlla (FVlla) Assay

The inhibitory activity (expressed as inhibition constant Ki(FV!la)) of the compounds of
formulae | and la towards factor Vilaftissue factor activity was determined using a
chromogenic assay essentially as described previously (J. A. Ostrem et al.,
Biochemistry 37 (1998) 1053-1059 which is incorporated herein by reference). Kinetic
assays were conducted at 25°C in half-area microtiter plates (Costar Corp.,
Cambnidge, Massachusetts) using a kinetic plate reader (Molecular Devices
Spectramax 250). A typical assay consisted of 25 pl human factor Vila and TF (5 niM
and 10 nM, respective final concentration) combined with 40 il of inhibitor dilutions in
10 % DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCl, 5 mM CaCl,, 0.05 % PEG
8000, pH 8.15). Following a 15 minute preincubation period, the assay was initiated by
the addition of 35 pi of the chromogenic substrate $-2288 (D-lle-Pro-Arg-p-nitroanilide,
Pharmacia Hepar inc., 500 yM final concentration).

The foliowing test resuits (inhibition constants Ki(FVila)) were obtained.

Tabile 2:
Example Ki (FVila) Example Ki (FVHia) Example K; (FVlila)
No. (i) No. (u) No. (LM)
0,041 44, 0,078 75. 0,037
2. 0,171 50. 0,080 76. 0,027
0,169 51. 0,122 77. 0,099
10. 0,024 52. 6,087 112. 0,029
24, 0,061 61. 0,087, 113. 0,007
26. 0,047 67. 0,588, 117. 0,030
28. 0,055 74. 0,036
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spectra were recorded according to the follow ng nmethods: Method A colum:
YMC J' shere H80 33x2. 1mm 4pm sol vent: ACN+0. 05%FA: H20+0. 05%IFA
(flow 1.3nJm n) 5gradient: 5:95 (Omn) to 95:5 (2.5mn) to 95:5 (3.0mn)
ioni zation: ESI+ Method B: colum: Synergi Hydro-RP 20x4.0 nm 2 pm

sol vent: H20+0.1% Fom c Acid : ACN+0. 1% Fom c Acid

gradient: 90:10 (O mn) to 10:90 (3 mn) to 0:100 (5 mn). 10M5 net hods:

[ CT system scan range 100-1000 ionization: ESI+ Method D: colum: YMC

J' shere ODS H30 20x2.1nmm 4 pm sol vent: ACN: H20+0. 05%FA (fl ow 1nr ni n)
gradient: “42®8 (Orin) to 95:5 (2nin) to 95:5 (2.4nmin) to 96:4 (2.45nin)

15i oni zation: ESI+ Method E: columm: YMC J'shere 33x2 mm 4 pm WO

2009/ 007015PCT/ EP2008/ 005187 107 sol vent: H20+0. 05%FA : ACN+0. 05%IFA 95:5
(0 min) td-5: 95 EPPSHIHY ferglslas Vs met hod: [ CT system 0.33 s scan tine
for mass 170- 1300 ionization: ESI+ 5 Method F: columm: YMC J'shere 33x2
mm 4 pm sol vent: H20+0. 05%LFA : ACNg0. 0 Y5(® mn) to 5:95 (3.7nin)

M5 net hod: MJUX spystem 0,15 F. scan tine fo s 100 - 1500 {i@ni zati on: ESI.
Met hod L: colm Wiel k4701, B50x4 m=-10sy{ vent: Hep: Et OH: MeOH 1:1:1
+ 0, 1% NH4AC ioni zat| Sl+Prepgratilve HPLC was performed according to

: Cheol um: Waters Atlantis dC18 OBD
30x100mm 5pnTi5so0l vent: ACN. H20+0. 199 FA (fl ow 60nUJm n) gradi estherel®: 90
(Omn) to 90:10 (10m n) Pharnacol ogi cal testing The ability of the
conpounds of the fornulae | and la to inhibit factor Vila or other
20enzymnes like factor Xa, thronmbin, plasmn or trypsin can be assessed by
determ ning the concentration of the conpound of the fornulae I and | a that
inhibits enzyme activity




by 50 % i. e. the 1C50 value, which is related to the inhibition constant
Ki. Purified enzynes are used in chronogeni c assays. The concentration of

i nhibitor that causes a 50 % decrease in the rate of substrate hydrolysis
is determned by linear regression 25after plotting the relative rates of
hydrol ysis (conpared to the uninhibitgd control) versus the |log of the
concentration of the conpound of fornmulae | and la. For cal culating the
inhibition constant Ki, the 1C50 value is corrected for conpetition with
substrate using| bhepbarduidiydrogefafdnd, {1 + (substrate concentration / Km}
wherein Kmis the M.chaelis-Menten corastant (Chen and Prusoff, Biochem
30Phar macol . 281§ 19%3), SBUYHE3TBFINE|0r Ipringagal | Enzyme Kinetics, 1975. John
Wley & Sons, New Yprk, J©9;125; which are incorporated herein by
reference). WD 2009/ 007015PCT/ EP2008/ 005187 108 Factor Vila (FVvlla) Assay
The inhibitory actidity {@&sessed as inhibition constant Ki (FVlla)) of the
conpounds of formul ge | ac?%A z_am'gngwards factor Vila/tissue factor activity
was det erm ned usi nﬁ a ch m?geni% assay essentially as described
previously (J. A Gytreme@icralcH,BBL,pchem stry 37 (1998) 1053-1059 which is
i ncorporated herein by refer ence‘}. ﬁi netic assays were conducted at 25C in
hal f-area microtitel pl ate€HxSs3.ar Corp., Canbridge, Massachusetts) using
a kinetic plate reager (Nblecular. Devices Spectranax 250). A i.cal assay
cons sted of 25 pi HamarP it BPGRTead YR pR RN Brmont e PEBUER:  ve
final concentrati onpdepenbémigc! vnd notilerply FOf3, i nhi bitor dilutions in 10 10 %

DVBOTTBS- PEG buf f er_ (50 mM.Iris,. . 15 M Nacl 5 % PEG 8000
pH 8.15). Fol | owi ng" erﬁ*@%ﬁ%f@f’ffﬂeePfﬁé"’d%eaﬁf%wep%? -,gaf-ﬁgﬁggrggwmg

initiated by the addiksap(ofods &l-0d -Chrgpgpgeni ¢ substrate S-2288
(D- 11 e- Pro- Ar g- p- ni t r oani I(i j(cje, Phar rra%:zltgﬁHe%ar Inc., 500 pM final
concentration). 15ThkeeréiolRGonindogerstiomes{EsCql-alkilbiti on constants

Ki (FVlila)) were obtained. Tahle 2: Exanpl . Ki (FVlia) (PM Exanple No.
K, (Fvila) (PM Exdfipl e 3"’&?(%&*?55 %??e‘gg“té%ﬁ T%E.pyé?'é%’s 75. 0,037 2.
0,171 50. 0O, 080 76.pyoinfde, 3hiathlel&Shiadyl, Whel@d HET is unsubstituted or substituted

by chlorine, bromine, fluorine or -C(O)-0-R6,

Yis 1 -~N{R4)-, wherein R4 is hydrogen atom or methyl,
2) -C(0)-,
3) -C(0)-N(R4)-,
4) -NH-C(O}-,
5) —0-,
6) ~S(0)-,
7) -5(0)9-, or
8  —S(O)2-N(R4)-,
Zis 1) —(Co-Ca)-alkylene-Het, wherein Het is selected out of the group

1,3-dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl,
piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and wherein Het is
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109 dains 1. A conpound

of formula la (la) wherein 110 D1 and D2 are each hydrogen atom X
isl)chlorine, bromne or fluorine, 2) -CF3, 3) -0-CF3, 4) -0-0H2-CHF2, 5)

- 0- OH2- OH2- CH2F, -0-0H2-0F3, 7) phenpyl, wherein phenyl is unsubstituted or
nono- ord -substituted i ndependently of one another by R13, wherein R13 is
chl orine, bromne, fluorine, -0-(01-03)-perfluoroalkyl, -0-R6, -C(0)-0-R6
or -S(0)2-(01-02) - alhevbstires 8t o8, iy diBgRMe@tRBpOIden{Dds ) - al kyl , or
8) Heti, wherein Het, is s&lected out of the group pyridine, pyrimdine,

t hi azol e or thi enyl2"oRREPE

B Het is unsubstituted or substituted by

chlorine, brom ne, vietsi RBEs BYdrodehQtord-FRE 1-ChMHatikd), ~ddRprepyl Widerein R4 is

hydrogen atomor nmethyl, 2) 3) -

0) - N( R42:- ,
phenyl, flucrine, —(Cg-Co)-alkylene-C(0)-0-R86, -O-R6, C(O)-R6, or

—(C4-Co)-alkylene-O-R6,

wherein R6 is hydrogen atom or —{C1-C4)-alkyl,
2) —~(C1-Cg)-alkylene-C(0)-O-R6,

3) ~{C4-Cg)-alkylene-O-R9,

wherein R9 is hydrogen atom or —(C4-Ca)-alkyl,
4) —(C1-Cy)-alkylene-N(R10)-R11,

wherein R10 and R11 independently from one another are hydrogen

atom, —«{Cp-C4)-alkylene-O-R6 or —{C4-Cp)-alkyl,

5)  —(Cg-Co)-alkylene-C(O)-RS,

in all its sterecisomeric forms and mixtures thereof in any ratio, and its

physiologically tolerable salts.

2. A compound of formuta {a as claimed in claim 1, wherein

D1 and D2 are each hydrogen atom,

Xis 1 chiorine, bromine or fluorine,
2) ~CFa,
3) -0-CF3,
4) ~O-CHy-CHF9,
5) ~0-CHo-CH35-CH)F,
8) ~0-CHy-CF3,
7} phenyl, wherein phenyl is unsubstituted or mono- ordi-substituted

independently of one another by R13,

wherein R13 is chlorine, bromine, fluorine, ~0-(C4-C3)-petfluoroalkyl,

-0-R8, -C(0)-0-R6 or ~S(0)9-(C1-Co)-alky!

wherein R6 is hydrogen atom or —(C1-C4)-alkyl, or



4) 5) 6) 7) -S(0)2-, or 8) -S(0)2-N(R4)-, Z isl1l)-(00-03)-al kyl ene- Het,
wherein Het is selected out of the group 1, 3-dioxol anyl, furanyl,

nor phol i nyl, [1, 4] - oxazepanyl, oxetanyl, piperazinyl, piperidinyl,
pyrazinyl, pyridyl, pyrimdinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, thiazolyl, thieny{;and wherein Het is wunsubstituted or
nmono-, di- or tri-substituted independently of one another by R5, wherein
R5 is hydrogen atom -(Cl-C2)-alkyl, -cyclopropyl, =0, phenyl, fluorine,

- (C0-C2) - al kyl ene- @0) HR6 whefirREet, €(sR)ec88, 0ubbf thé QrouBd)yridgihkyl ene- 0- RG,
wherein R6 is hydroge

- (Cl1- C8) - al kyl ene- (§ c@ueRg}nge O(r%tﬁ”yééﬂheéef“)m?g SRS SKPstteY

hydr ogen at om or -(d@]chhedr&*yﬂne flpring G1-CCA)-Oak&yl ene- N(R10) - R11, vvherei n
R10 and R11 irge endently from one anot her are hydrogen atom

-(C0-CA) - al kyl erne- & or -(0i -C2)-alkyl, 5) -(C0-C2)-al kylene-C(0)-R6, in
all its stereof&menic f—cb@@@gamtﬁylﬂheeﬂa’r, ebetefrerietos Sélncfadlyutrcéﬁﬁ%gm@md its
physi ol ogically tolerable salts onpo gl] of formula la as clained in
claim1, wherein DI %ﬁ@x@nyérf@aggcrﬁorwﬁaﬁ&bgﬁ HPBRTPARYSs DLANSr i ne, broni ne

?; flh uor: neWh 2) qipheré’z)r;w,%;ﬁdam@ﬁ&az:@l pyﬂd@-ﬂ;m%m@lﬂﬁolnﬁ%yl 0- CHZdCFS
phenyl , erein n [ titute non e

i ndgpenéent ly of oﬁgﬁ%wg”toﬁg?n”gg tf_g?-gdr%rgp i Eaﬁi’?ﬁ' ﬁ"éen(YL qwﬁerg%tﬂregm ne,
fluorine, -0-(Cl- Ca)nsmﬁt:fdtemdirea:bdoylw or Ori-RBystituBfcOne €peRBently of one another
-S(0)2-(C1-C2 | k S Cl- C4) - al kyl 112
8) I(—|e%| (wher el) naHe%/qy dg;%i’gfeg% b‘gw&f&é%%g:‘n%? 368@89 igdl ne, )pf/lrl ?1/1 di g(ra; :
thi azol e or thi enyl_,cy%'@egw rhcb-lqjheh@ ﬂmﬁg@psi(\p @tzgaggkg@n§algs)t.¢)mﬁ,ed by

chl orine, brom ne, uorine or -
i s1)-(00-C3)-al kyl e@ea?m(o)ﬁ@eoreﬂﬁﬁ%ﬁ -alkglenet@fed out of the group

1, 3-di oxol anyl, fur a anyl, oxetanyl,

pi perazinyl, pi perl‘@i%?'i1 Rg%/ﬁ%fg "yatb'ngfl gi]ﬂl ‘ép@fs{?m di nyI pyrrolidinyl,

t et rahydr of ur anyl et rag r(%?léfk?l@){é e @p@a-zg)l yl, thienyl and wherein Het is
unsubstituted or I trfi-substituted |ndependently of one anot her

by R5, wherein RS |33 hyd—r(Gg@B)atk@lene—qm, C2) - al kyl, -cycl opropyl, =0,

phenyl, fluorine, -(C0-C2 aIk | ene- - 0- R6 C(0)-R6, or
C(C1C2) - al kyl ene- @!*r%@m s By Owﬁf&r?{/a&ﬂg‘gw A%m or - (C1- c4)-al kyl, 2)

- (C1-Co) - al kyl ene- C(,0) - 0(82|Cf<"§)alky%&%)®§1ﬁyl ene-0-R9, wherein RO is

hydr ogen atom or - (Cl-C3) ) - al kyl ene- N(R10) - R11, wherein
R10 and R11 indeperwlmé;hmbraommnenwpendmmy o dmgdmotiena@tigarogen

C0- C4) - al kyl 0-R6 O | kyl 0)-R6.
6§ (OO) Cg) )altl Egleenaé 'Eycpéh@ﬁkc% HKElor -1 HFkyr2) - al kyl ene- (0) - or

5) ~(Cg-Co)-alkylene-C(O)-R86, or
6) —{Cp-Co)-alkylene—cyclohexyi-R5,
in all its sterecisomeric forms and mixtures thereof in any ratio, and its

physiologically tolerable salts.

3. A compound of formula la as claimed in claims 1 to 2, wherein

D1 and D2 are each hydrogen atom,

Xis 1) chlorine, bromine or fiuorine,
2) ~CF3a,
3) -0O-CF3,

4y ~O-CHp-CHFp,



inall its stereo isoneric forns and m xtures thereof in any ratio, and its
physiologically tolerable salts. 3. A conpound of fornula la as clained in
claims 1 to 2, wherein D1 and 02 are each hydrogen atom Xi sl)chl ori ne,
brom ne or fluorine, 2) 3) -0-CF3, 4) -0-CH2-CHF2, 113 5)

- 0- CH2- CH2- CH2F, 6) -0-CH2-CF3, 7) phenyl, wherein phenyl is unsubstituted
or nono- ordi-substituted independently of one another by R13, wherein R13
is chlorine, bromne, fluorine, -0-(C -C3)-perfluoroal kyl, -0-R6,
-C(0)-0-R6 or -35(0)3- (Cl-@Hrathyiwherein R6 is hydrogen atom or
-(Cl-C4)-alkyl, or 8) Heti, wherein Heti is selected out of the group
pyridine, pyrinidirfe, thia&b<Chy: thienyl, wherein Het is unsubsti tut ed or
substituted by chlarine, bromne, . fluori ,

i 1) - (C0- C3) - al kyl € O;He AT sE”ssgﬁs“tqé%)’B%Pﬁ? Oq SUESM@&

1, 3-di oxol anyl , f uriadgpendentiy phote andtherby R4B; oxazepanyl, oxet anyI

pi per azi nyl, piperi I PYA I l'idinyl,

t et r ahydr of ur anyl , Vt%e? émg?(%%@érgﬁytﬁoﬂﬁﬁ g%{%)rlﬂe é(ﬁ}@j I?)‘Slﬂ’ﬂuJ(Sjlr)é\/\/ﬁgre| n Het is
unsubstituted or mMuoorg, -d(G)-ORE éri-S3OPSIOt )Qﬁkyll ndependently of one anot her
by R5, wherein R5 is hydrogen atom Cl-C2)-al k -cycl opropyl, =0,

phenyl, fluorine, wt@me@@ﬁ @hwyp@-meat@(n(py—&ﬁ@maétm C(0)-R6, or

-(C1- CZ)-aI kyl ene- dr ogen C4) -al kyl, 2)

- (C1- C6) - al kyl ene- %0) %ﬂe‘ﬁgél Stfo%{ 22 Oltté’ﬁ%gg]%py\%ﬁer ein RO is

hydr ogen atom or - @hﬁ@oe attnkz;dfe; orzt}\:emjicﬂthm)t-twt leyreniestiNged o) suRdtitdted wher ei n
R10 and R11 i ndepe den r ydr ogen atom

-(C0-A) - al kyl ene- or%e l{%ﬁ.ﬂ %Z@JO%HE%F Q?OGR -C2) -al kyl ene-C(0)-R6, or
6) -(C0-C2)-al Ky ené(@)acl ohexyl - inall its stereoi sorrerl c fornms and

m xtures thereof in any rati o, and i physi.ol 0gi ca bIe sal ts.

114 4. A proceé® fob the g ecﬁ’érag‘ty%(ﬂﬁ% eé%ﬁxﬁ@g'ﬁ&e}(?ﬁé]dgt’ e PRYBs ¢l ai ned
in one or nore of cfai hexdgh)idi ng bl ocks of
the fornmulae |11 Ingggﬁlé\/&!%%nEei 'IHroﬁtﬁlN E&@ZQ& O)I§21 HH2N(V) O
ORSR7CH3 R14 (11 1) (Ringrazipsrripeiidieab P&rﬁamﬁz&yrﬁiﬂbpWH@@'ﬁ@nEﬂé’FPt“f“i?y'from each

other -CH F, C Ofte&a%m%nw tbtaawaeowaarnppwézogr Gidnyi BRdWAGeRIIRls Or an
activated ester, or a nii xed h drid %ut%(iiner act i at ed s

resul ting from the ¥nsapstited Bth’Pfé @aﬁ’“ﬁﬂﬁyt’?’t geRgndRnty ‘?.fﬁlnfgﬁgmf’%agent s,

and Rl, R2, R7, 1R8y kY 4vhetdh®R5RBydrdden stdn, XC1Cuatky are as defined for
formula I, by neans of form ng an am de bond between the carboxylic acid

derivative depi ct ed-dyplopropyiur@. Qhelnylafhltpﬂt!ﬁe' ﬂmﬁz@ﬁwign@&ﬁ%@éﬂﬁl n formula IV
and an am de bond or db t C xylic acid derivative
deplctedlnforrrulaqklsg‘g@aqﬁ gakg d@dggtedlnforrrulav 5. A
phar maceuti cal pr ew@gfhwlsgmgéﬁg@g} @L(d;g@ﬁt aiepe conmpound of the formula
la as clainmed in one or nore of clains inall its stereoisoneric .
forns and ni xtures gher edﬂ1+% aattgylematG( @)@*RﬁSt s physiologically tolerable
salts and a pharmaceuti call epta carrier. 6. The use of a conpound
of the formula Ia a9 clalﬁ:éoc ? bé"ﬁﬁore of claime 1 to 3 in all its
stereoi soneric forng, and 58 X4HVE8set Behestdncanykyati o or their

physi ol ogically toler agﬂe slal %5 ?%r t he pr(o{o}ug?l o% of pharmaceuticals for
treatnment of 115 adnor naa(mt(ty[)camuswttdiﬂnﬁ)tﬁitm acute nyocardial infarction,
cardi ovascul ar disorders, unstabl e angi na, nboenbol i sm acute vessel

cl osure associ at ed W%rﬁmtmrocﬁ?gd?w‘P‘éeﬁeﬁg‘?rﬁlwmﬁtOrﬁe?r@meéﬁ@’ohd’gr‘tgleansI uni nal
coronary angi opl ast yofPIEC )t eecmlﬂslc,ec.trefc akyiacks, stroke,
intermttent claudicati o(n@ﬁ) bypak;yg&H raftin tg}he )f:or onary or peri pheral
arteries, vessel |ufinal -(ﬁ?@r@zivﬁ“w@ﬂer(é@ 081 s post coronary or venous

angi opl asty, mainte ance scul ar ac tency in long-term

henodi al ysi s pati ent’s, a@ﬁoﬁyg %ﬂﬂe{nﬁr%yr?%ﬁ?wkg{%rrati on occurring in the veins
of the |ower e?ﬁtaﬁtert@‘stér@&scfn%rlcQWrﬁQarﬁit}ﬁ&méﬁhereBﬂﬁ%n@Fat1|a| #hcBity gery,

pat hol ogi ¢ thronbus formati on occurring in the veins of the | ower
extremties fopmﬁﬁgwaﬁbﬂl‘ﬁfﬁwgﬁat*nee and hip surgery, a risk of pul nonary
t hronboenbol i sm or dissem nated system c intravascul ar coagul at opat hy
occurring in vascul ar systens during septic shock, viral infections or
cancer, or reducing an inflanmmtory response, fibrinolysis, or treatnent of
coronary heart disease, nyocardial infarction, angina pectoris, vascul ar
restenosis, for exanple restenosis follow ng angi oplasty |ike PTCA, adult
respiratory distress syndrone, nulti-organ failure and di ssem nated

i ntravascul ar clotting disorder, deep vein or proximl vein thronbosis,

whi ch can occur follow ng surgery.
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A process for the preparation of a compound of formula 1a as claimed in one or
more of claims 1 to 3, comprising linking the building blocks of the formulae I,
IV, and V

Ri1 RZ T,

O

() (V)
wherein R20 and R21 are independently from each other —~OH, F, Ci or together
with the carbonyl group form an ester, or an activated ester, or a mixed
anhydride, or any other activated species resulting from the reaction of the
carboxylic acid with coupling reagents, and R1, R2, R7, R§, R14, R15, R16, T1,
12, X, Y and Z are as defined for formula i,
by means of forming an amide bond between the carboxylic acid derivative
depicted in formula il and the NHa-group depicted in formula IV and an amide

bond or ester bond between the carboxylic acid derivative depicted in formula Il
and the NHo-group depicted in formula V.

A pharmaceutical preparation, comprising at least one compound of the formula
ia as claimed in one or more of claims 1 to 3 in all its sterecisomeric forms and
mixtures thereof in any ratio or iis physiologically tolerable salts and a

pharmaceutically acceptable carrier.

- The use of a compound of the formula la as claimed in one or more of claims 1 to
3 in all its stereoisomeric forms and mixtures thereof in any ratio or their
physiciogically folerabie salfs for the production of pharmaceuticals for treatment

of
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abnormal thrombus formation, actte myocardial infarction, cardiovascular
disorders, unstable angina, thromboembolism, acute vessel closure associated
with thrombolytic therapy or percutaneous transiuminal coronary angioplasty
(PTCA), transient ischemic attacks, stroke, intermittent claudication, bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing,
restenosis post coronary or venous angioplasty, maintenance of vascular access
patency in long-term hemodialysis patients, pathologic thrombus formation
occurring in the veins of the lower extremities following abdominal, knee or hip
surgery, pathologic thrombus formation occurring in the veins of the lower
extremities following abdominal, knee and hip surgery, a risk of pulmonary
thromboembolism, or disseminated systemic intravascular coagulatopathy
occurring in vascular systems during septic shock, viral infections or cancer, or
reducing an inflammatory response, fibrinolysis, or treatment of coronary heart
disease, myocardial infarction, angina pectoris, vascular restenosis, for example
restenosis following angioplasty like PTCA, adult respiratory distress syndrome,
multi-organ faiture and disseminated intravascuiar clotting disorder, deep vein or

proximal vein thrombosis, which can occur following surgery.



