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TARTRATE DERI VATI VES FOR USE AS COAGULATI ON FACTOR
I TORS The invention relates to n
Wozlgé%dghlﬁgg of the formula | having antithr on%ﬁ/EPQOOHOO?élQ
5activity which, in particular, inhibit blood
clotting factor I Xa, to processes for their
TARTh kb Dﬁ%iwﬂ%a& RORISE ey ESAGHLAFHONIAGTOR MAood
INHIEﬁ‘?&)H@g is a process of control of the blood stream
esSential for the survival of mamrals. The process of
clotting and the subsequent dissolution of the clot
~after wound heal ing has taken place commences after
The inyggtion selatesrieiovehgompaunds odte fosmyla imayirgantithrombotic

- iy T I Chj_O .
act 8368 in bar il kel BAARAR TG ERER, fropsies o o
prepatdiipndankigessetherediagieedieantshts. 2. The next phase is

pl atel et activation by thronbin. The platelets attach

to the site of the vessel wall danage and form a
Blood glafting i a piepasgafcontrakofghetdoed sirsammsgential for the survival of

el f or e crosslin e pf. th
mamrials PERE BR85S gy B PSRt BRSeRteb el recrict aftr
woundPhedifiehise alken Mass comnireesedict vbbadandahagdand can be
... extracellular matrix of the damaged vessel wall and
divided jrtodeyii RRASES by thi s neans. After activation of the
pl atel ets, a nunmber of nmessenger substances are

1. The;rﬁge[sg@&gs%gbﬁ%}ﬁiéﬁgriﬁgv%%%%%‘cﬁat ! gmggfap% éﬁ‘ t?é:: fhe blood loss
in the 28phosdlkats Hsetda86d. i s transported from'the inside

of the nenbrane of the platelets to the outside, on

whi ch conpl exes of clotting factors can accumnul at e.

2. Themext phaseixplatelet atirdior byltbmmbinoThe miptelptaattah tofthe site of
rrmation of _these clottin

the veh(H SyATIEAARLE Ao, Brmp FTate e BidrBfet, Tha prdley frsigen is

respondible hes® ForethberesdimRhge b tHd pragaststsy mbBhd Bf Mpropriate
cl eavage of two small ™ 25 peptides. 'Fibrin rmnongrs
surface serriase éate!ats alaoc iné alpkresed caltagen of therexindadiiular matrix

ot SR VREER APy e SRR Bt i AR ot v
platelatd, at ®irebefeDMRG8EAgeSsUMsE dosZne JardtBH SwhitRidduce the

. network; pl atel et a%?éegat es and fibrin network are
activationeoghes Blaielpts. Al die samaditne, amembraneipics .

. ' ' ' i Ssol ved
phospfatchlcefihen R Penstad Fom iR A S I IR G Pterets o
the oufsidy, ionokishosysierss opdietingfactord ven abt@hiatd. e platelets
ys can lead to the formatign of a fibrin clot,

pat hwa I , )
accelefaig blofd ¢lpting Rnmaans i imeshaismhway. These
pat hways are initiated by different nechanisns, but

3. The kel 8 e8P R36d PR GRTEAG L v s BBl of
thromtatwinieh cehoéits Belubtd fbroye i BN BY i:léa@%é yewRsmane

activated factor Xis 5 responsible for the formation
peptides. Hirirorginerersapontanassely vemghendiike strpnds, Hirconihich, after

crosaiff gyl Pt 838 ol 8 PR Bl R ver
looser pRusIEt hGgicdh@td Resthbiligéd biﬂ%iis'fﬁfrinﬁ%tﬁzoﬂ@tgm@@lét aé:érlégﬁfés and

clot formation as a response to tissue damage Of

 fibrin nphyarkyare éhe fwo essantial spnstiwesia of atirempashway. Bot h

pat hways conprise a relatively |arge nunber of

roteins, .which are 10 knpwn as clotting f ors. The
4. attePBufc Beaiia Rt dbireniin Pl THESH Pudic Agfornch s ke enzyme of
VITL, IX, X Xl and XlI|I and al so prekallikrein, high
the endagesioys Aibrinelygia systemnplgsmincal ci um i ons and
phosphol i pids fromplatelets. The intrinsic pathway
is initiated when prekallikrein, high nolecular
wei ght ki ni nogen 15 factor XI and XIl bind to a
negati vely charged surface. This point intineis
desi gnated as the contact phase. Exposure to vesse
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proenzynme, which contains vitam n K-dependent,
y-car boxyglutam c acid (G.A) 25resi dues. The serine

WO Roas/6asgdaact i vity beconmes ngticeabl e after bpoUiERQ00f/007412

Ca2+ to these GLA residues. A nunber of the serine
proteases of the blood clotting cascade (factors I
Two W@matly@ aathways centland te thenformetion of xfibap eintetne ictinsic and

the e&ﬁ@b%ﬁﬁtgwggqﬁs&@hg@% E% |rBt?%t (g ag)égf%rgn# %Iaeglﬁﬂ@sms but in
the Idter pirddenthepicofasrigeriolghee hokdifoh Ahamidte Bf fHe é!oiti@x@%%%cade In
conpl ex from Ca2+ and the 30 factors Villa, |Xa and

this figal pafb of Gatbies dﬁﬁl@gfaqﬁ@r ¥ds priavaiedt e apivatdd tstor X | :s
oo BRI KO b A S AR e R PR ST bfon

c:rculatlreg suﬂfeanzeed ﬂﬁeefoem@su o thrdrhmOmtr@Mmmf@wessei wall
kes the formation of the tenase co

abnoi%%'gv By OUT:M%WW the repulirpidhe infdesie pREwYaML ibrin clot

formd;yg@c%ré’ﬁ#fongert ere g?é]% Etd} aCI?WrSSthFEESQP%E@%I neddrmSlC

pathveys Batte paffiveya conyzriseon r@fatnﬁaxz tavge Yiuhibewiof brdteingpivhih are
the actual receptor, needs only a

or Villa,
knowﬂiaﬁiﬁ%q%’”gﬁ%‘ﬁﬂ’is of thronbin. Wth increase in the
5concentration of thronbin, factor Villa is finally

o IARATAAVB) R0 BOS ) B I 8, 8 ) g oo

prekalliesis, highantsled::ﬁlarw&tghtMmmg@f daivhas forsoamd BXospholipids from
formation and thus to a limtation of blood clotting.
platel§ige extrinsic pat hway requires a tissue factor (TF)
and clotting factors V, VI, VIIl, I X and X. In the

B e e e A —

factorlXitarer Xl biratiol & aegativel enseyl stifaek. Tilis gshtGh aidd 89

r VII has two substrates, clotting factors X and

C
des@n%ed @sdieioogiach phase.| RAsre &0 ¥essa) well ¢oligaersribegrimary

sl S5y EAASECORRL I @8 LIS A s (e bt
conversior oé po&kaﬂrkrémttmﬁah;ktém whizh patlhlmmﬁas&é&tb}dmn PActor Xlla
ortant role in

Tl t | Xa h
hydro'af?%%aﬂb? T kaIToir el KTain sueioinal REAEN it &he restlt, With

t
e TR B AR AR O o

releasemfrb&faéﬂdmm a lrasbditaion s resuip teaending EYid mitiaRphade of
enost. 200 The
VaSOC?%ﬁtUP%?n o BB %afoaraeﬂ?rqrp higvmplelileE Waighigaigogen.

o s R 4 80 05 (AL ol
proenBRHBONARS &Btélﬁ?vﬁé}h(ﬂikﬁjé&eﬁfg%ﬂf gldé\gbé ﬁid’tgnﬂ@ aBt GRA)

are suitable for prophyla for erapeu

residuggnT e Sbfigé bateise a@ﬂm%e@am&m&ﬁfeaﬁfe%@ b‘iﬁ@ﬁﬁ%f CaZ* to
whi ch acconpany thronboses, .enbol i sns
these %WI Aglumisr efrtheissrioei thOtﬁI@aage’stheTtHegd clnttinzpcascade

(acto AN 8 e RESTA A OB, SRS A ractor

cleaveisetr Doand kes e betivaticH ﬁ)sfab@)r@(acmﬁ@ @Féq%ﬁsn*eh% the
formula | R40-R5 0 RBN RL(1) O O-R6 and/ or a

formatitresfefacto s icthiedormatidn ohe tesagwantplek fidhe Cfa@f‘mrﬂ Pthle

m xtuyres of these forms in any ratio, and/or a
'factors&?ﬁ%&(

dFNeal Yy the s@rffaw @f aam\tat@ﬂ ptaiteéehso %@Mdh@freacn@ns of
act:vat%@ rd%%%té is ‘Wéﬁfr@s&l‘tabﬁn %l%t‘hys%ﬁx% @%}dr#}{bs%af dyEmosrtoE

nitrogen- conta ni'n
along the surfaces. The exposure of these phospholipids first makes the formation of
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5whi ch aryl is unsubstituted or nono-, di- or
trisubstituted by T, 2)-(C3-C2)-cycloal kyl-2Z, in

WO 2S¢B3508s a basi ¢ nitrogen3cont ai ni ng gr ouP@NEPPE07 /007612
whi ch cycl oal kyl is unsubstituted or nono-, di- or

trisubstituted

the B damRBes B RCter VIl n i ogers has sfupction of
recepibi ﬂbg ﬂ'?enfacfoqg Pk %'ng 85 ek W! 148 %ér@f&% :euccfbg%_ﬁgr In°the clotting

unsubstituted or a oNo-
cascade § dnbsadtitraﬂlc&dobﬁacﬂbr\ﬁﬂ vaﬂﬂfolﬂlﬂaaﬂm:eof fheniri\igh, ©& actual

nt and i ndependent | of one_another are a
rece d oy FLEngpim: @mqg@togth@m birgVithsincrease in the

concér)tra‘t@g oo ddﬁ( (\ﬁﬁa @‘@Qalﬁré{é e!drfut‘)tﬂ%r‘:?nc?fnélcgvgt?d by

unsubstltute nDno rlsu
thromb(m-mmqmadld(ywm ef ’r[‘larbmbltmm\mnaiibn Hlelfacter vms:ebds fch Ets@(ff—
ri supsti t

restric%()@?&gﬁgésg ng(?é(tfpﬁﬁa mgn QHS \‘Qq @Lt@jm ofatyfg)pd cloifing.

whi ch the two aryls in each case

The %@%Wﬁ\ghw guu{%‘g +R864 fb‘?{t o) %ﬁ!ﬁ%ﬁcﬁhé &S Vi, vin, 1x
and X (rChe@seadflayVesee! (ioryCig Hsaugl fa@of ) accumulates with the
clotingabior Y eBEHUE eI BACIELSan ShA GO 9 Bt Bo¢a e actor VI
has t"ﬁ{sclgmmm %ﬁ'@%é@‘?@ Sf’ﬁdt'g §Id ?}yl—l-é-t 5|) n which aryl

and Het in each 25case i ndependently of one another

Clottiray factordXleshi tteJaeﬂﬂ/a‘béd hsprﬂﬂeansdmf thelinttinis washwiphed tHy extrinsic -
kyl ene-Het - Q (C6-Cl4)-aryl, in which

Pathw&vyﬁ%ﬁéﬂ\fﬁépnuq{ Taglon %%é‘efhpﬁ@e%ﬁ@é RPNy 06mt%rﬁ@ctlon between
the twBHAtAES %ﬁaaggﬂeﬁgdf%m or mono-, di- or

trlsubs Itute
30-(C0-A) - alkylene Het - Q Het’, in which the two Het

Factor lo@ ie=8d sn impeesit RS Hiode eRRdeN tDefesth iPRRtGMINENesd to
ar.e unsubstltut ed or nmono-, di- or trisubstituted by

hemophilia B, wde dwransed cgawtratlpoﬁ offgctan k@ isrlae blaad-lead to a
sngnlflcé}l(tﬁl%crg%)se@lngw&f throntbosis formation (Weltermann A, et al., J Thromb

Haemost. 2003; 1: 28-32). The regulation of factor [Xa activity can reduce thrombus

formation in animal models (Feuerstein GZ, et al., Thromb Haemost. 1999; 82: 1443-
1445).

The compounds of the formula | according to the invention are suitable for
prophylactic and for therapeutic administration to humans who suffer from diseases
which accompany thromboses, embolisms, hypercoagulability or fibrotic changes.

They can be employed for secondary prevention and are suitable both for acute and

for long-term therapy.

The invention therefore relates to a compound of the formuila |
R4 0O-R5 O | '

\ .
~N _R1 O
R3 N

0 0O-R6 R2
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-S2- or -S-, Ms 1)halogen, 2) -(G-C6)-alkyl, in
whi ch al kyl is unsubstituted or independently nono,
WO 2B08/020608 ri substituted by -4 Cl-C3)-fiuoroal BQT/EP2007/007612
- -N—C(O) OH or -NC(0)- (C-C4)-al kyl, 3)
-(G -C3)-fluoroal kyl, 4) -(C3-C8)- cycl oal kyI
and/olg@)stmprglgpmylc pnegs ofth cogpeynd @ﬁj]effq)n@u g&a@{or rggctures of

these:fo i, D &gnﬁfﬁlg %r?&/org(ﬂ?ﬁgi %19:%1% %g&ﬁlﬁ%%ﬁ?éfgtﬁé‘ggmﬁ%nd of

thefofrﬁ@&-imrhem_ycl oal kyl, hal ogen or -(G -C6)-al kyl, 11)
H R10, 12 R10, 13) . - NH S02- RlO 14)

R1 s _ @02 (@QW)@Wgz_iwgm )Zlg@bq@lp Rﬂmgep@gontammg group and in
5 (e 2 l%ﬁﬁéﬁwﬁgfeﬁ@qﬁan%g s ftitteg By,
zs)fhfyﬁi Sou SRR I which 2 B8 pREETIoedt Sofpinipg arove
or -( @nﬁﬁ)w}ﬂbﬂfb&clom[ B unsubstituted or mono-, di- or trisubstituted

by T,

3) a four- to fifteen-membered Het-Z, in which Z is a basic nitrogen-
containing group and in which Het is unsubstituted or additionally
mono-, di- or frisubstituted by T, |

R2 and R4 aré identical or different and independently of one another are a

hydrogen atom or (C1-C4) -alkyl,

R3is 1) -(Cp-C4)-alkylene-(Cg-C14)-arvyl, in thch aryl is unsubstltuted or

‘mono-, di- or trisubstituted by T,
2) . -(Cp-Cy)-alkylene-Het, in which Het is unsubstituted or mono-, di- or

trisubstituted by T, 7

3) ~(Cp-C4)-alkylene-(Cg-C14)-aryl-Q-(Cg-C14)-aryl, in which the two
aryls in each case independently of one another are unsubstituted or
mono-, di- or trisubstituted by T,

- 4) -(Co-C4)-alkylene-(Cg-C14)-aryl-Q-(C3-C1p)-cycloalkyl, in which aryl
aﬁd cycloalkyl in each case indepehdentiy of one another are
, -unsubstituted or mono-, di- or trisubstituted by T, |

5) -(Cp-Cy)-alkylene-(Cg-C14)-aryl-Q-Het, in which aryl and Het in each
case independently of oﬁe anothér aré unsubstituted or mono-, di- or
trisubstituted by T,

6) -(Cp-C4)-alkylene-Het-Q-(Cg-C14)-aryl, in which aryl and Het in each
case independently of one another are unsubstituted or mono-, di- or
trisubstituted by T, or

7) -(Cp-Cy4)-alkylene-Het-Q-Het, in which the two Het radicals in each
case independently of one another are unsubstituted or mono-, di- or

trisubstituted by T,



R12 is-(CC6)-al kyl, -(C3-C8)-cycloal kyl, -
(C6-Cl4)-aryl or Het. The invention further relates
WO 200880366%ound of the formulm | and/ or all PCT/EP2007/0076‘|2
stereoi someric forms of the conpound of the fornula I
. and/or mxtures of these forns in any ratio, and/or a
Qis physi o 6gvalant hond| (¢ aistae- aliylenaf-Nihe-N((Bp S diliofN)-1 18-,
formulg |, where RL is 1)-(C5-C4)-aryl-Z, where aryl
i s sel s @&PTPom t he group consi sting of 5phenyl and
n@ﬁhthM and in which aryl is unsubstituted or
0- 8€%%r trisubstituted by T and Z'is am no,

apj no@@ﬁl)@y@nﬁky[alﬂ ﬂgﬁﬂyellla}l‘?é‘hﬁé tthﬂé@U’ md‘%}ﬁlendenﬂy mono,

pyrrolidin eri

am nopdir belirRyibstitefec?b@-CIUC )10 rfbf en:
Het - Z, V\,herre I—lsfetI |es s% (Egt eg fr%r(r)] t% 10%@)%@H% -N-C(OF

consi 0@ palketLri di nyl, azepinyl, azetidinyl,
benzi m dazol i nyl ben2|n1dazolyl benzofuranyl,
bﬁnzotﬂﬂﬁﬁkﬂdhykomhwnzoth|ophenyl benzoxazol yl ,
benzot hi azol yl, benzotri azol yl, benzotetrazolyl
_ Uﬁn2|sﬂ&&i&ﬂywﬁkwﬁﬂi|sothlazonI car bazol yl ,
. bazonI car bol i nyl, beta-carboljnyl,
gﬁlnaz nyl qU|noIinyI, quinolizinyl,

qgui n |nucl|d|nyl chromanyl, chronenyl,
iﬁnnol?ﬁ@#*ﬁ%%c hydrqu|noI|nyI di benzof uranyl,

fiybenzox. brodlikhydr of uran[ 2, 3-

bJ - tetraﬁI F%?ﬂmanyl wélhydrofuranyl di oxol yl,
@)oxanplo,,di oxol enyl, 2H, 6H1,5, 2- dlthiazinyl,
furanyl, %lJrazanyI i i dazoli di nyl, imdazolinyl,
i dazﬁhyl 1H—indazo|y| indolinyl indolizinyl

'@ggwhgﬁf (itgﬂi? %j %m%hga&andz ngr H}g@p@pgpntly of one another are-

i S0 NgOhjR¥Gen BESH! (éebydlzgz &k)ﬂzﬁélbgémﬁlr (C4-Cg)-alkyl,

2-isothiazotinyl, 1soth I soxa

nspxazgﬁDpryR102 i soxazol i nyl, nDrphollnyI
ghth%rldlnyl octahydr0|squ|noI|nyI oxadiazolyl,

RA({QZBN1§ l 1, 2, 4- oxadi azol yl ,

1, 3, 4- oxadi azol yi, oxazol i di nyl,
gzolyﬁqgggox zolldlnyl oxot hi ol anyl ,

@n?nang@ #ghp%%% Fﬂ@nanthrenyl, phenant hr ol i nyl ,

-phenazi n I'azi nyl , phenoxat hiinyl,
pbpnowggbqu+Rp@thala2|nyI pi perazinyl, piperidinyl,

~ pteridin§l, purinyl, pyranyl pyrazi nyl ,
p@yazq$®gunLc3pﬁn@ﬁmﬂkwnﬂ pyrazolyl pyrlda2|nyl
pyri dooxazol yl, pyr|d0|n1dazolyl pyridothlazolyl
mW}|ddiﬁ@@ﬂh@nﬂkﬂcﬁOpyrldyl pyrlnidinyl

pyrrolidinyl, pyrrolinyl, ZFprrronI. pyrrolyl
ﬂ lraﬁiﬂﬁwﬂhﬁdhywpa&gtrahydr0|squ|nollnyl
t et rahydroqui nolinyl, tetrahydropyridinyl,
RS andgep, @resldﬁﬁtlgaimd'%erennaad fidapeadeathodfdne apather are a

- ahéaihﬁg%hﬁ%%@*ggg If??@ﬂy(?‘lRﬁq “GIPRIH-R12 or

thlazthLCd}Qm?nwﬂuybhlen0|n1dazo|y| t hi enooxazol yl ,
t hi enopyr i t hi enopyrrolyl, thienothiazolyl,

R12ist hi enQChpCO@)aaikyl, ~(GHOgroyeibalkyl y-(Ca-Oyi49Ryl rHet.
triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5- trlazolyl 1,3, 4- trlazolyl or xanthenyl and in

. Whi.ch t o bstituted
The :nvleplp(g:lagﬁyqu &3%@3&1%‘. g% m‘ﬁalés gcrafl ned

above, 5 R2 and R4 are identical or different. and

i ndependently of one another are a hydrogen atom or
-(Cl-CA4)-alkyl, R3 is
1)-(C0-A4)-al kyl ene- (C6-Cl14)-aryl, in which aryl is
as defined aboveand is unsubstituted or nono-, di- or
trisubstituted by T,

2)-(C0-A) - al kyl ene- (C6- C14) aryl-Q (C6-Cl4)-aryl, in
whi ch the two

Tis
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10aryls in each case independently of one another are
as defined above and in each case i ndependently of
WO mog/apmdser are unsubstitutegd or nono-, di- PCT/EP2007/007612
trisubstituted by T,
3)-(C0-C4) -al kyl ene- (C6-Cl4)-aryl - Q- (C3-C12) - cycl oal k
and/oylall staramwmermfwmss;f the compound of the foamutml‘amtﬁdr mixtures of

unsubs

these prnilgtlrg %gM% tfq t%unpzzlv{ aog;ﬁﬁsmlgglca IyttoLiera%le Salt 8F fhe’ compound of |

thefcﬁ'ﬁm(ém-v%rem kyl ene- (C6-Cl14)-aryl -Q Het, in which
and Het are as defined above and in each case

R1isj ﬁﬁepen(&awﬂm}an'yianwmtam&s 3e@ctmsfmﬂhe greup consisting of

no-, di- or trisubstituted by Qis a coval ent

bond pheavi@nd-nanbfindnand. iNthlch RO(' @umb&‘amw pr mgno-, di- or

-0-, 2

al kyI %dgg%@ 8:?ut eé]22 s EQI e enra@hh?@th%%ﬂe \-/g,}hglnl-o’or

tri subgtzamldtr@dabgtud:ﬁﬂlpﬁ@c)ahd:mﬁlopxp)ehﬁl\ﬁM pyNdigyOor OH or

-N-C(0)-(Cl-CA)-al kyl, 3) -(Cl-C3)-fluoroal kyl,

254) ( RV kyl , 5)-OH, 6)-O (C C4)-al kyl ,

N BT 0% et o icce o e

of onegmmntd:ms:ﬁmg dd deydinyt eaxzepiromazetidinyl, benamidazolinyl,

O RS BTSSP Aok

- S02- ( bdnteiazalyK WenzdihiazoW2 bbb &i8-0lyl, benzotetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazoiyl, carbolinyl,
beta-carbolinyl, quinazolinyl, quinolinyl, quiholizinyi, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
‘hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl, dihydrofuran[2,l3~
b}-tetrahydrofuranyl, dinydrofuranyl, dioxoly, dioxanyt, dioxolenyl, 2H,
6H-1,5,2-dithiazinyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isoquinolinyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, isoxazolyl,
isoxazolidinyl, 2-isoxazolinyl, moi‘pholinyi,_ naphthyridinyl,
octahydroiSoqdinoIinyl, oxadiazolyl, 1,2,3-oxadiazotyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl,
oxazolidinyl, oxothiolanyl, phenanthridinyl, phenanthrényl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazoiyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyi,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, |
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroguinalinyl,
tetrahydropyridinyl, 6H—1 .2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4~
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazinyl,

thiazolyl, thienyl, thienoimidazolyl, thisnooxazolyl, thienopyridinyl,



16) -S02-(Cl-C3)-fluoroal kyl, 17) -S- (G -C4)-al kyl or
18) -S-(Cl-C3)-fluoroal kyl, R5 and R6 are identical

wO @mosand fsesent and |ndependenyly of one anot hq:rcfylggggoyommg

10hydrogen atom -C(0)-R12, -C(0)-0-R12, -C(0)-
-(C1-CA4) -al kyl, where RL2 i s- (c - C6) al kyl ,
- ( C3- Cﬂ)leWHWEkl;i'lllenoﬂ(n@ﬁe[gmAl)leaomlomtenybthlommmMmyl,

nvent TSPy AR oL 2aeeobE 2 At Sif o trizoly, 1.3.4-
formul fha'zo?!"gr‘ %ntﬁleh Isérﬁf iﬁ%ﬁ@ﬁﬁ‘%t‘is ﬁﬁéd}fﬁstlﬁfte& *8)‘? mono-, di- or

corrpound (0] and/ or m xtures of hese
forns tnsuhat}tuteﬂ by)T atdoihovvmah hig sisalefigied eabloye
of..the.co

s R2 al SRS el oo AP RO B BLRRR PRBer are &
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am nong{drsheh e - (¢|f-b4 aligere Het 20is sel ected
fromthe gfoup consisting of benzim dazol yl and

R3 isi $pqui HOL-Oy)-alkgletiel(Tgab) &Pa?l |iB veHitinandls s alfBve and

and R4 in each case are a hydrogen atom R3 is
1) phenbslunsubsmhteﬂwopmw di-souinsubstitutedtsdl ,or nono-

CRL W CareyARY ts%%al?esé%ﬁf@a@# (G i o i two

f t h st
o sober S ah e ARERS dLaty st Bl ARARsr P i defingd above
whi ch @rﬁtﬁﬁvéa@ﬂﬁaﬁ‘e/@b@péhdénﬂybﬁﬁ@aﬁcﬁﬁér are unsubstituted or

mdependentl of one anot her_are unsubstituted or
rmno Bengt, tirisupeiiuieg by, Tor 304) phenyl - Q Het - 2,
o f la%kg%.n%-zb;% FE EHPEHS 048RS 3 WA ay
' .Soqu' d abS@ ?htﬁ‘é%lbﬁét kyl %Q??%ﬁ%ﬁ‘thte ﬁﬁo'dY lor
pi per| pyrazo pyri dazi nyl, pyrimdiny
pyrl dyﬂnsubytrtu‘mdobm?l or pyr r ol yI t hi adi azol yI
I t,hi
) o b E AR B O i g an et aro as

3?2&2@% Eiky g%ﬁ?‘f%%? CHBEPe ] one agqtagy are
coval eLﬁl*isdb@trmted GHﬂwoncT- r’;lﬂlﬁ%r;]sgsﬁﬂted ByTsl) F, C| or

Qis aumt.nounaed%rc&a&ymem M 1—0‘1) Slkyl)- or -O-,

1) halogen
2) ~«(C4-Cg)-alkyl, in which alkyl is unsubstltuted or independently mono-,

di- or trisubstituted by (C«;»Cg)-ﬂuoroalkyl, -N-C(O)}-OH or
-N-C(O)-(C1-C4)-alkyl,

3) -(C4-C3)-fluoroalkyl,

4) -(Cé-CB)-cycloaikyl,

5) -OH, |

6)  -O-(C4-Cg)-alkyl,

7)  -O-(Cq-Ca)flucroalkyl,

8)  -NOp,

9)  -CN,
10) -N(R10)(R11), in which R10 and R11 independently of one another are
a hydrogen atom, ~(C3-Cg)-cycloalkyl, halogen or -(C1-Cg)-alkyl,
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or disubstituted by -CF3 or -N-C(0)-CH3, 3) -CF3,
104)-0-(C1-CA4)-al kyl, 5) -0-CF3, 6) -N®2, 7)

WO 208eRI)40R11) , in which R10 gnd R11 i ndepend oho7 /0074
onemanot her are a hydrogen atomor -(Cl-C4) %JLAEF / 2
158) - 802-CE- 13, R5 and R6 in each case are a hydrogen
atom ACQRFMNHeR18ubj ect of the invention are

ounds of the formula | fromthe group consistin
o?’z"'fZR-NH _SloyRo, Jroup J

3 qui nol i n-6-yl)-2,3-di hydroxy-N -p-to
ISE/?S) O&tartgﬁgﬁnpde (2R,

:%IR)r N-(§@ %ﬁl‘i??lr‘z' m dazol - 5-yl) -2, 3- d| hydr oxy- N
- p- toI yl t R,

Sm)l\l-(%gmlmm-l- benZ| m dazol - 5-yl ) -N - (4-cycl ohexyl
phenyl ) -2, 3-di hydr oxyt artaram de,

(2R 3R)Sm§((@1dh3)-rﬁmm‘blaydyphenyl) 2, 3-di hydroxy-N -p-to
| yl succi nam de

25(2R, B‘RICN-Q@ -allyltmani i doyl phenyl) -2, 3-di hydr oxy-N -
“p-tol yl succi nam de,

3?@) N-(Sz(@nn(?ﬁ) W@@[%Yh. m dazol - 5-yl ) - N - (4-f| uor ophen
t
R5 AR, o AT S ?ﬁﬁ@m@cgme%ngﬁwﬂwf qne RIPBELHIRA

yl)-2, ’

3R) - N@&g%ﬁg@dgﬁ R (PRI AR OI %ﬂz CEOMNRRIBY - N

- pheny¥{(€arCg)-aliti/d evhe(r@ R

3R) - N- (2- am no- 3H benzi m dazol - 3-di hydroxy- NL

R12ig 4- ni tﬂ@pr@@kalyyl tér3-egieydealkyl, %36 C14)«aryl or Het, and in which

3R) N- ( 2-am no- 3F1- benzi m dazol - 5-y1) - 2, 3-di hydr oxy- N

- (4- i 30pRBPYIS ﬁéwwfe ingH EhoNRi de, (2R

3R) - N- (2- ami no- 3H benzi m dazol - 5-y1) - 2, 3-di hydr oxy- N1

"-(4-piperidin-1-yl phenyQrartaram de or 5(2R ,
The irBAE)'ltlbh (fmﬁmr'mwe Jelabentn aricdepoiund-of e fhrhwih hawli/oxsl N

stered-i% H{%%Hg,&?o tar td?é‘%ﬁgﬁq@;p&g?é}ﬁiﬁrﬁn@i&%%%og@ese
forms%%ﬂ??&tl@yﬁ{d@&aé Pﬁg?_ bR S/%%?@%@ sEROPRR ﬁiﬁb&ér'ﬁrostif the

stral ght-chain o nt al ns
formutaol, where .
R1is carbamimidoylphenyl (benzamidino), aminomethylphenyl or Het-Z, where Het
is selected from the group consisting of benzimidazolyl and isoquinolinyi, and

in which Z is amino or amidino,

R2 and R4 in each case are a hydrogen atom,

R3is 1) phenyl, in which phenyi is unsubstituted or mono- or disubstituted by T,

'2) -pheﬁyE—Q—phenyi, in which the two phenyl radicals in each case
independently of one another are unsubstituted or mono- or
disubstituted by T,

3)  phenyl-Q-(C3-Cg)-cycloalkyl, in which phenyl and cycloalkyl in each
case independently of one another are unsubstituted or mono- or
disubstituted by T, or |

4) phehyI~Q-Het—2, in which Het-2 is selected from the group consisting of
quinolinyl, quinoxalinyl, furanyl, indolyl, isoquinolinyl, isothiazolyl,

isoxazolyl, oxadiazolyl, piperidinyl, pyrazolyl, pyridazinyt, pyrimidinyi,
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10 6 carbon atons, for exanple nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, tertiary-butyl, pentyl,
j , neopentyl hexyl ¢ 2, 3- dlnethylbut

WO 2%?22%5?@8 The term " - ( Co- C4)9 al kyl ene" is unggf/sE?gOONOO%m
as neani ng hydrocarbon radi cal s whose carbon chain is
strai glptyﬂcy[apynmrdnm anatoby, ﬁﬂ@blamylatmazdlylt thighyt.ahkepyrrolyl
atons, for exanp yl ene, eth

pr opyl @ﬁg"e”@ﬁmﬁwﬂe@{@ N %Bﬁhtﬁh%ﬁ@”%b‘?&?é%@a@ﬁ case

bond, - TRSPRar el Hgne aREnE o1 BBy ER KRR r

neanlngﬂmbdmm&afbpﬁ radi cal s whose carbon chain is
tralght chain or branche @“qu con arns 1 to 4 carbon

Qis gt onrs, BrGValBRLRANd, iyt et hyl ene
(- ropyl ene (-CH2- CHQ CHQ ), 1sopropylene,
Tis igg}ﬁtg}%%érBEutylene or tertiary-butylene. 20 The
tgym -(C@egan?pwmwrkmkyl aré M&ngﬁh%ﬁﬁdéﬁé}mmr\{ mono-
rlngs of 3 to 12 carbon atons such as conpounds whic
are deor digdbsitotedipNaTl§ be NGO )QHZ, to 8 carbon
atons in the ring such as cycl opropane, cyclobutane
cPil opebfane, cycl ohexane, cycl oheptane or
cycl ooct ane, which are derived fromthe bicycles
bﬁbycld?4ca ©})zk@ne, octahydroi ndene,
decahydr onapht hal ene, decahydr oazul ene, 25
débahyd§ éhzocycloheptene or - dodecahydr ohept al-ene or
on1t3$ bridged cycles such as spiro[2.5]octane,
é ro[ Q Poct ane, spiro[3.5] nonane,

| e B oG g rover

( &3yEmgepyatbarbkyC1-¢ 5)-aikgELBt 00d as neani ng:

radlcals whi ch are derived from nonocycl es having 3
t8) 6 0rS@4GHAR carbon atonms in 30 the ring such as
c cl opropane, cycl obutane, cyclopentane, cycl ohexane,
R5 6@hépclanesmrayd1ydmgmom The term
-(C6-C-14)-aryl"™ is understood as neaning aronatic
hydrocarbon radicals having 6 to 14 carbon atonms in

A furthd?tesdbjétﬁ of *tIﬁé:ﬁ'r\r@ia%n AFey bofmp@ufiab ®f BHeSformala ﬁﬂ‘@’rﬁﬂh@ £ group

%: , for exanple 1-naphthyl, 2- nap ht hyl
COHSI%IMWRQB 1N:61-§nynmsmwﬁphmﬁ yiadiGcdingdeea-N'r-tolyl-
taﬁanﬂﬂéf cular phenyl radicals are preferred aryl
) ¢cals. 5 The term"four- to fifteen-nenbered Het"
(2R, BR)-NthEIammS IHdensihtodzel - ﬂl}iﬂ (B-@!ih)fdlrcﬁlv@—m‘ﬁit@lmaﬂtb’#’émme
to 15 carbon atons, which are present in one,
(2R, C’rﬁr) hiamippriy WQ@@H@%@T%EB%II%CUC@HQXHﬁb@'h)é}-zéﬁﬂdﬂhvﬁi’OXY-
faﬁaﬂﬂhk&p one, two, three or four identical or different
efoatons fromthe group consisting of oxygen,
(2R, 3RB-N @gamumm@thyfpménym 3-@!ﬂimex3t Neprte@m:@bin\am@@r bon
of these ring syst are the

(2R 3&4&%@% %@bgrrawdwlmnyl)a% 3[51 'hwroxa-bbﬂf@mwcmamlde
I
(2R, PP o B R e BRIARL Sy croy-

tartardmidzot hi azol yl, benzotri azol yl, benzotetrazolyl
nzi soxazol yl ben2|soth|azolyl carbazo
(2R, AT gnc-Fhpeormyaomey T HsplarmpRey ) 2.3y oroxy-
tartargiHigaazol i nyl , qui nolinyl, quinolizinyl,
uinol|2|nyl quinoxalinyl quinuclidinyl
(2R, 3&‘)¥M4(®myﬂuno{ﬁlh’r bBanc;dabm!Wf I)-|2r(3'-ld|1hydda1>@r-b N'- phehnyltaatarar?lde, ‘
ui nal | ny I benzo any I benzot nl ophen
(2R, 3551,@,32 PG DSOBMIO TR Doy ar SRUERY-N (4-nitrophenyl)-’
dr of uranyl, di oxolyl, dioxanyl, dioxolenyl, 2H,
*a“ar%t@%; 5,2- dithiazinyl, furanyl, furazanyl,

i m dazol i dinyl, imdazolinyl, imdazolyl,

1H i ndazol yl, indolinyl, indolizinyl, indolyl,

3H i ndol yl, isobenzofuranyl, -isoqui nolinyl,

i sochromanyl , isoindazolyl, isoindolinyl, isoindolyl,

ispthiazolidinyl, 2-ispthiazo|iny|, isothiazolyl,
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pyri doi m dazol yl, pyridothiazolyl, pyridothiophenyl,
pyridyl, pyrimdinyl, pyrrolidinyl, pyrrolinyl,

woé’dda?dﬁrsgsy!' pyrrolyl, tetrghydrofuranyl, PCT/EP2007/007612
t et rahydroi soqui nol i nyl, tetrahydroquinolinyl, ,

t et rahydropyridinyl, 6H 1, 2,5-thiadazi nyl,
(2R, IRENS-dinkt-3id b enzimidaZol5yh-a8Ldirwd rpky-N'~(4-isopropylphenyl)-
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
tartarg/idei nyl , 30t hi azol yl, thienyl, thienoindazolyl,

, N : b iy kb YA
@R, R BRI o PR SR s BRER A Bigircin 1
phenyiltartasaraidglor triazinyl, 1,2,3-triazolyl, )

1.2, 4-triazolyl, 1,2, 5-triagzol él . 1,3, 4-triazolyl or
(2R, §RhNnErgmino-Jrbengimideze-ybas Stdisiraky-(4-phgnoxyphenyl)-
tartarf":‘ir?‘ﬁr?é stood as neaning a partially or conpletely

uori nated al kyl radical which is 'derived, for

exanple, fromthe follow ng radicals -CF3, -CFF2,
The t6Sh s ST 1 et AL s S tcator
radicél%o%a% cﬁ@qgsﬂ él’q%ﬁgggﬁ g_lzl'f_ @?@Q@@%ﬁmams 1todorito

ecarbmmf&&am@fmgﬁy,@@ rdpyR 1&8oBi2 butyl, isobutyl, tertiary-
- CHF- CHF- CF3, - CHF- CHF-'CH 2fp-. F-CHF-%F, y Y i
butyl,-pemtyl Geppets!, negrentitvhesmk 2, 3-dipethglipiane pr nechexyl. The term

-(C@@E&ll@éﬂ%ﬁ% :u n:d%g@)g&é:s%%ing @Er%%’ég%ﬁg%i i(%l_i% Whose carbon

chain:iggg?:gﬁ%_g%ﬁ?%r b@ﬁgh%n%a@r&g gc? @%ﬁ%&on&é&r example

methyleree tethyieha aprogatend, ssopnogylstaedsotasyleaanbutylehieusrieriary-
butyIgfE ATy a1 el Rt TR G r4Tegfene” is

oo 88 Pl Bl hc RS LRSS SRR cnar
or brefeRed grbesbneging 1ofo 4 Babodraaomshas exaRiffle alethylene (-CHp-),

approximately 5 to 15. Exanples of this basic
ethylariet (-CHerCEloA] arapyiene (-Qiy-8i-e-GhioAp iscamb pyiend, s iidene,

am di no (carbam m doyl), guanidino, azetidinyl,
butylgngrerdertirysputylgneer i di nyl , pyridinyl or . |
The () SRR il bR SRl s g carvon

: Lo - .

atom k5 cAipPRRe B K570 BYSHDLPELTRREAAS 5 % caron

atomd b eirpigssiheas ﬁwlopmbﬁcydmﬁjmﬁ@mmﬁm)Ch/ciohbﬁane',
benzyl oxycar bonyl, phthalolyl, or the trityl or tosyl
cyclohgniaee of ¢¥clgeelane. whiahaedgriveddam e biayalss for the

bioyoB PORER G et B enky o SRR Ranrihne. Mdnazyiene,

decamgatbbsermepclohgpterehn dptesahhdoineptaene bl frsmative teikdged cycles
descri bed 25 here (see G een, '

T W, Witz, PG M,
such % spiselR; Rlactepsuprirels-Apefane cSrijE fdrgnanel dsyslolah d Iheptane,

' (d ey ' i enski, P., Protecti
oiorofh s HURIA ! BRI IoREr e Vo e or o con
The terhs 6(CHCg)dsyclihyieor BIEME g)raytatiyWds ginderstoodSas meaning

masked conpounds according to formula (1), in which,
radicgfiowhehame! dstivieildelrérarmoonatal eghavipg 3dd & bre3 tadicadian aloms in

.V, X or Wcan optionally also be masked, can, 30

the ring] $441EH CHPPPSIRANey CVHENUIENG eV HRRO PGS rREET 57 e

heptaf€ br¥9clogBlangnal |y be converted after administration
to mahmal s by netabolization to the pharmacol ogical ly
-active conmpounds according to the invention. The
conpounds according to the invention can be prepared
by wel | - known processes or according to processes
descri bed here. The invention furthernore relates to
a process for the preparation of the conpound of the
formula | and/or of a stereoisoneric formof the
compound of the forrmula | 5and/or of a
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H+ -BOO OH Acetyl R5- RS /R2 R4 OOI R4 00 | +N- R1-
BOCI- BOC....N...e....... ri OHH "I11,Rl- BOC R3. R3zN

WO J00B(G515B600R2HF CR6  ,R5 R4 0 0 R3N 0 O R6 PCT/EP2007/007612
(Irv)(V) (1) 10 The radi cal s Rl, R2, R3 and R4 used in
Schene 1 have the sanme neaning as those in the

- The tewn34GgeC of -arkié i$ onderstodd aBO@aning amnpﬂtmﬂmirmearbon radicals

group butoxycar bonyl .
having 6 to 14 carbon atormns in the ring. -{Cg-C14)-Aryl radicals are, for example,

phenyl, naphthy[ for example 1-naphthyl, 2-naphthyl, anthryl or fluorenyl. Naphthyl
radicals and in particular phenyl radicals are preferred aryl radicals.

The term “four- to fifteen-membered Het” or “Het” is understood as meaning ring |
systems having 4 to 15 carbon atoms, which are present in one, two or three ring
systems connected to one another and in which one, two, three or four identical or
different heteroatoms from the group consisting of oxygen, nitrogen or sulfur can
rep_lace thérespective carbon atoms. Examples of these ring systems are the
radicals acridinyl, azepinyl, azetidinyl, benzimidazolinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzothiazolyl,
benzofriazolyl, benzotetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, beta-carbolinyl, quinazolinyl, quinolinyl, quinolizinyl, 4H-
quino[izihyi, quinoxalinyl, duinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl, dihydrofuran({2,3-b]-
tetrahydrofuranyl, dinydrofuranyl, dioxolyl, dioxanyl, dioxolenyl, 2H, 6H-1',5,2—
dithiazinyl, furanyl, furazany!, imidazolidinyl, imidazolinyl, rimidazo]y], 1H-indazb|yl,
indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isoquinolinyt, isochromanyl,

isoindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl, 2-isothiazolinyl, isothiazolyl,

isoxazolyl, isoxazolidinyl, 2-isoxazolinyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazo_i,y'!, 1,3;4-oxadiazolyi, oxazolidinyl, oXa}zolyl, oxazolidinyl, bxotHiolanyI,
phenanthridinyl, phenanthrenyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperaziny!', pipéridinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, byridothiazoly[, pyridothiophenyl, pyridyi, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydroisoguinolinyt,
tetrahydroquinolinyl, tetrahydropyridinyt, 6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazinyl,
thiazolyl, thienyl, thienoimidazolyi, thienooxazdlyl-, thienopyridinyl, thienopyrrolyl,
thienothiazolyl, thienothiophenyl, thiomorpholinyl, thiopyranyl, triazihy!, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl or xanthényl.
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In a process step A diacetyl-L-tartaric anhydride
(conpound of the fornmula Il) is dissolved in a
woO 2ekxsoguch as di met hyl forpani de (DMF), PCT/EP2007 /007612
t etrahydrofuran (THF), Nnethyl pyrrolidi none (NWP),
~dioxane or dichloronethane and reacted with a
The temm t-§0{ -€3)Faoroatkalfl g hmdérsiomdl as maeﬁ&&g-a?gaﬁiallg oy eompketely
corresponding amde (I1l). For this, a suitable base

fluoriraied alky! radinst Whichi IVede farrexampde, feamiae Jolimbngheadicals

CFso?&'ﬂﬁaqbﬁéﬁaE Fkkﬂisiﬁo %W@\Mﬁ%&“ﬁﬁz% J

-CHREXE, SLER, Brbie @ngm? %'CH@ &%%C’bf?ﬁ:,' 1,-CHF-CF3,

f N
o SRR IOl 2 e
-CHo@H4 F%ﬁ”@#if‘-dﬁ*ﬂ ErgBQ@ﬁHé?@:Frzochge-Ch@ CFo —CH% ,

corres di ng~di dmi d&- (VI)% Fér this, a$ deScri

-CHF HREF ) CHFE-CHFCIPYPLCHE-CHAYRRSF S UCHFaS HEATES;,

PyBr op, PyBo HATU or EDC dand a suitabl e base such
-CHF@H@A@IHF&Z bﬁéﬁ-@iﬂg*&d@FFl—OHFgCEg-B‘d‘sﬁ -ONtEE -3C Foy- CONASR
are used. After renoval of EIrOt ective rougs such as

-CHF Giro- beFpr-&FeatﬁlH&Cdeou@FQnC (FF@MFRQ prigHEt@Hgar d

nmet hods such as using T and renoval of the

-CFo- %9FSQFQEQSCH§2 bHEDe Qﬁﬂr%ﬁ?s@'ﬁZFf OQFE‘S@F@YF:@?US 1j ng
RT
-CF- E%%é&zr °°$éa;-%%ﬁ¢ Fol Lor nati ve. ot bods. for the
The t%{gbn%gﬂc&gn i urj &' V‘}egg{’%@%@@g@&ﬁ‘e ror%)éagpclrﬁms or iodine;

‘ ﬂuonnle%ﬁlonﬁ@ orbfdiﬁ)ne Bhbrefartad, o phiftioulds cﬁwm@tmdﬁoﬁf nd.he

pe | where R6=H. Conpounds where is not equal to

ty
- The tegmc anbasic pitiogenprentpining gipuipe i tﬁmdﬂwmas@ @@aamaurﬁ@fcals

r 5l

wnerd e ORMCHLIA0E ot PEOGERR TR e APl kA o 1
Examplesas $isis bakic mtrbgehafdmalamgcgronmlemmdmcﬁ Iéﬁnnomethylene

dlssolveddlr ctly in a solvyent such.as . ..
amiding (RAPYTITBIERY ﬁq@éaww) azelidip h@ﬂf@ﬁnﬁmpwﬁﬂwh Rifisiinyt or

or CH2Cl 2 and coupled with a suitable amne -

amtno%?ﬂ&ﬁgfefor mul a NH(R1-BOC)-R2 to give the
Functmar gmppedxf e mtermekmate\é) usefep fortdiasple atnisd omaasboxyl groups

L TOTU,
can bg g ﬁgen Bl et e et A Y ESBatiyEr et for
ammo]ﬁnéﬁ’ sgar% b%r@p@fﬁ%@a&&m afe tﬁfﬁéfox%&bonyl
: rOt eCtlve grOU S such as th

phthapiyd),tce"dhe\tmiygmroms{ protegtRe)greap uSuitapis protdalive aeuhs iy, the
f npl e TFA- th d
carbor Jusionaise i s Mas WG A6 S terS, PREa e groups

can b&lirfiRRiucBd Rindnehiivadehy fchBicRie8Raties! a?é%ﬂ*nﬂ%ntd? de3csbed
process. 20 The invention further rel ates

here (pe®&Green f DIV { Méutgy BgaMdy, iFbofectiva EGOWTWOQ@W Symibesis

- (1901, Z R RS RE e Bienle a0 TGRSR, e ProBRd rbilre doeg)

ThlemfzzI 'Pr'ie"‘ﬁirﬁ] SrakdctRle drbe peafRIss ﬂwcﬁjdé [:Btﬁyrfn‘é'i'iﬂi‘éhﬁd brotective
nEI‘I ses a)reacting a conpound of the fornula
groups. |StﬂJcch magked chmpatwisansarding Refqrruja (b igi Wmc!’a for example, the
functlcin_agg(r)clajunpds 0] thte rgdifc% snﬂl % klor WoclesmFo2 4ilonaﬁy Rﬁso]be mCerd can,
although optionally themselves not phammacologically active, optionally be converted
after administration fo mammals by metabolization o the pharmacoiogically active

compounds according to the invention.
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where the radicals R3 and R4 are as defined in
formula I, and reacting the conpound of the fornula
WO ido's/@@ﬁdmsa conpound NH(R2) (/) - Bbc to give aPGWHPQ@UP'/OO?élQ
~of the formula VI, F,24 0 0 R3EN .R1l- Boo(VI)
Swhere the radical s Rl, R2, R3 and R4 are as deflned

| The ctannpﬁcnmuhslea:cbr@ng t@dive inventien pantbegireparegr muwel-known

but oxycar bon and subsequently reacting to give a

proce@aﬁfasﬁﬁecwrﬁ’w@ PBCRIPES §eSEPERNeTBact i ng a compound
/

The zﬁve t@ﬁgt'ﬁ e raé}| %&%S%Q pﬁgces%ﬂg;ﬁ@%é@g)ﬁeﬂdgls&éﬁl “hed ound
of the imrmuianlwhra:l/br of wstetrea:sommodndn I‘dﬂ(cimyxérﬁmpumof the foimmala |

a co R6 R4 I R3zN, 7z
and/ig GBS ERIogca i RREIR Bt GEhRemiaLNCre] B TR dhich
comp@%eéjﬁfé;ﬁ?ﬁ] I thel@) lfhd Ofafﬁg fERAuLT dcBSrdMPieSEnfe 1.

group but oxycar onyl, d subsequently reacting to
Schegievl 15a conpound of the formula I, or

0 o 0%( . 0§(
R3
i . R4 O a
-, H N N

OH J - Acetyl
RS RS RS
Re o © 2 r 0" 0 Re o o
- + N—R1-BOC : BOC
: N R1-BOC N R1
Ra’N\”/\/U\OH — . Ry WL‘ — | rR3” N
Ie} O~R6G 0 é\ . R2 H+ O O R2
c be RE

(V) W - 0

The rédica!s R1, R2, R3 and R4 used in Scheme 1 have the same meaning as those
in the compound of the formula I; BOC is the protective group butoxycarbonyl.

In a process step A, diacetyil-L-tartaric anhydride (compound of the formula [l is
dissolved in a solvent such as ,dimethylft)rma'mide (DMF), tetrahydrofuran (THF), N-
methylpyrrolidinone (NMP), dioxane or dichloromethane and reacted with a suitable
amine of the formula NH(VR3)~R4 to give the corresponding amide (Ill). For this, a
suitable base such as N-methylmorpholine or alternatively another amine base such
as Hiinig's base, triethylamine (NEts) or 4-dimethylaminopyridine (4-DMAP) is
a_ddéd-. in the next step B, the monoamide Hi is dissoived in a solvent such as
dimethyiformamide (DMF), tetrahydrofuran (THF), NMP, dioxane or dichloromethane
and coupled with a suitable amine of the formula NH(R1-BOC)-R2 to give the
corresponding diamide (V). For this, as described above, a customary coupling
reagent such as TOTU, PyBrop, PyBop, HATU or EDC and a suitablé base such as

amine bases such as Hinig's Base, NEt3 or DMAP are used.
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c) either isolating the conmpound of the fornmula I
prepared according to process a) or b) in free form
WO @gredemsi ng it from physiofpgically intol er@ab}epro007/0074612
- salts or, in the case of the presence of acidic or
basi c groups, converting it to physiologically
After t@hevﬂtﬂf@rstabﬁm gz@UpQ(sud:h%pﬁueaBomgoaecma'@mumonﬂ\I(Rh ¢-R2

ared accordi rocess a
usmga's’f@rﬁﬁ'%rgan% géu%aﬁ using Jﬁggréﬁn@p &n rewq’ f&ﬁé acetyl groups
by baSfAMIoNSS, f@* SERPI 8hgNAOH tiBofteiiRrire (RT) the target
compenads (10 @es sbtainedi. &‘éd)mlmmeh\se metisads fof trameernaral of ph)tectlve
enant-i.o

group S oG Retonsisiap e aqu%&@ké;?rﬁﬂ%@we Verlag 1994,
pp. 1 q%p"l"t% 'r&t%'a@ﬂr&%’cﬁ?ﬁﬁaﬁn% of He @ge?mﬁ'é) RERH: ‘C%Hf) L#]nds

e conpounds suc as am no acl separatl on
wherej Réss ewoé eqesl o thozsn sbpancipke; bapepacediram bese hecording to

UXI|Ia rou s.,b C ound of the farmul
knowfs Starilard Bipaesied (P SXR i R8st AP oY cal e dations)
: precursor of the formula | which on account of its

chem cal structure occurs in enantioneric forns, can

In an Béemﬁae@tr@wss €o a t%tqrm@ciémwnqamniéeéf\@@ gisssked)dinggtly in a

sotverieulet &4 FRlspragE IR Tt 96t B Gl RieEsieane or

CHgCQrardfédamédi withizosuiRibiaaadife of tiiorRulzeNAR1-BTC)- RQ'tb)glve the
ure conpounds such as am no aci ds, separation of

corresﬂm@ damide (W lrer §16 ad seatoragny codptvmreagent sech as TOTU
PSR e BPEDCORR B Pl ot S BTAP S, Blied Gyon =

HiinigheBase) HEQd)rIDMAP@&efLwem @Jﬁ.er ithie temeoeh &€ prjtedtive groups such
presence of acidic or basic groups, l1l5converted to

as thepﬁ@& BIBFIEIArgURD PB NI B-RA UsEg Siansard gnethods,jor example
TFA-@HC@E;%%Rq') thettg @Hﬁg?’élg]d%f i 5. digamebiachm gf)hnﬁs where R6 is
s as’a m re |as ereomers or en nmers
not equal it Hodrreinneiticipte tlse nd pserarsy @cherslirgy wsthis prooess
thereof, i-s separated into the pure stereoi soners,
ei ther by chronmat ography on.an 20optionally chiral
The :rﬁJé‘ﬁﬁSﬁtfur@Wéreré fafds tooé prd)cf:eéshi%r Hﬂ&ﬁl@p‘ér&m‘{ﬁ‘@ cSzf'nprﬁd of the
formula | 1s capable of salt formation, by fractional
formuber yandibr szasiewoleomm fdimasif éne ommpouns af the fbomulad and/or of

| b . :
a physfalatfkaliy SRiehis saif of i FamPERae 25 ik P rmRiaE hicg comerises
a) tr*é'a%tihélé%n%o&ﬂ' &F¥Re GHFANRLIPgr aphi ¢ separation of '
enanti oners are, for: exarrpl e, nodified silica gel

supportso(! Pi r kl ePphases”) and hi gh 25nol ecul ar

wei ght Bohydpy such as triacetyl cel |l ul ose. For
anal yti cal oses, gas ghnonat ographi ¢ met hods on
chiral statyon phases a% al so be used after

approprld?e d&T i VAti zati on known to the person
skilled in the ar For the separatio
ewithe Qﬂfﬁ?@lf@fNHﬁ%3}(Bééﬁ@ 81ve2 BempPHRd agtf@sformH@ H,
di astereoneri¢c salts of differing solubility are

- formed usi@@(én optically active, usually
connerciq@4yoobqginable, base 30such as (-)-nicotine,
(+)- and [-)+ ph yl et hyl am ne, qui ni ne bases,
L-1ysi R& 0 andn{>argum0ne the nore poorly
sol ubl e compongnt is isolated as a solid, the nore .
readi |y sol ubl e=dpastereoner is preC|p|tated fromthe
not her |iquor and the pure enantioners are obtai ned
fromthe diastereonmeric salts thus obtained. In a
manner which is identical in principle, the racenc
conmpounds of the formula I, which contain a basic
group such as an am no group, can be converted into
the pure enantioners using optically active acids,
such as (+)-canphor-10-sulfonic acid, D and
L-tartaric acid, D and L-lactic acid and (+) and
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Aci dic or basic products of the conmpound of the
formula | can be present in the formof their salts

WO 2008/08150¢e form Pharmacol gg cal |y tol erabl eesBlEPS007/007612

b)

are preferred, for exanple alkali netal or alkaline
earth nmetal salts such as hydrochl ori des,

. 3ohe thierradicdssR3 snidf R4 ese abalefisat irafemulal,landossctingthe

SRS TP e S B L e
pa%ﬁh?hﬂﬂbﬁﬁbH%ﬂthﬁVﬁb|e salts from conpounds of the
for

a |l capable of salt formation, including their

stereoi soneric g%gs, according to process step c) is
a

carried out in nner known per se. Wth basic
reagents such % ChydPoxi des, carbonates,

hydr ogencar bornat es. oR1desH@nd @moni a or organic
bases, for BRangle, Ttrifet hyl - or tri ethyl ani ne,

et hanol am ne, dit&t h@nolkdr ne or triethanol am ne,
trometanol or alternatDvely basic am no acids, for
exanpl e lysine, orni‘thine or arginine, the conpounds

e taaioP i35 Rnei LGBt dacsireiv i TELaR Boc s

| fhetd16tceOv® gHGS bQfoxy8abbAYITEhE shbbéq@m@srbacm0§W§ive a
stable acid addition salts can al so be prepared using
segropeunteibe fegnulehl 7 i nor gani ¢ and organi ¢ aci ds

S . | prd raht,om c, sulfuric,
h%%@@@i?B%ﬁ@gﬁgﬁgggﬁgﬁgﬁgmﬁgpganesuIfonic,
benzenesul fonic, p-g®l uenesul fonic,

4- br onobenzengspl fpnig, cycl ohexyl am dosul foni c,
10t ri fl uoronethyl sul fpni c, 2-h%§roxyethanesulfonic;

acetic, oxaghC NFaANLANg, suc@Vic,

gl ycerol phosphoriic, 2l actic, malic, adipic, citric,

fumaric,. maleic, g!QE ic, glucuronic, palmtic or
t&‘wé#e%%?&&ﬁ&%%ﬁ%ﬂ QS%@'RE ahl &s dLRRed ri‘ﬁ’ﬁ}Hl}Pé‘l a8 a
rel'ates to nedi caments I'’ch conprise an eftficaci bus. -
acaripduraf NHPRR )(Rea-Bootoagive apemmnwsburid dfithe ffommutbay, |
and/or of a physiologically tolerable salt of the

~ conpound of the forffula I and/or an optionally

st er eoi soneri ¥ offm o
together withp pa

t he conpound of the formula I,
1 ceuti-cq@dcy sWAabl e and

physi ol ogi c&¥ |y 5t abNe vehicl e, "additi ve and/ or

ot her active su @pes' nd auxiliaries. 20 On
account of their ph col ogi cal properties, the

~conpounds accordi ng the invention are suitable,

fv%er%"tﬁ@%cﬂca%‘iﬂ,tlﬁf R5 ORE%/IF?X%@ RE %gé’gg%@ﬁned in fgrmula | and

prevention an erapy of ose di seases Whi C

dBer krihapadtbetiay group bitbikpearbbnill aod sabstduardlyfreatting to give
| Xa. Thus, the conpounds according to the invention

& eompPyRt PEthesfamial ©6r s both for prophyl actic and

f ' L i [ T :

L AL AT 8 Bl B UBNIAG  process
| gt ém fret Hemapy reléheingadhivommplsysafiogibsih iotatetabld salwor, in
be enpl oyed in patie?ts_mho re suffering from,

dne seae ok s PiREPNOB &1 AGidi Orbasis SEIRf CERVaIB iany

t Emgﬁ S percoagul ability or fibrotic
Jﬂgﬁge .&iﬁgggygh%lu.E’Egocardial i nfarct, angina
repkaating andmpblindtdidne famuda d brepanee acoomiiray §o process a) or
syndrone, stroke, peripheral vascular di seases, .deep .

i @ %ﬁk‘%@%ﬁ*’%@@@r Bt ﬁmyaeiﬁ’gmq?'s% a@ﬁwticlf ‘térc‘?‘emlca[
S RARe L RVRU RN digefeidifiodd IdhHsD Mg the pure
cardi ovascular events such as restenosis after
renamsioniess Dr dicistergoameys bylsadit fprraatibrewith lemantiomerically pure
i nterventions such as stent inplantations and bypass
operations. Furthernore, the conpounds of the fornula

I can be enployed in all interventions which lead to -
contact of the blood with foreign surfaces, as in

‘dialysis patients and patients with indwelling



10

15

- 20

25

30

15 distress syndrone (ARDS) and of the eye, such as

fibrin deposits after eye operations. Conpounds of
wo Jobg/daspyl a | are al so suiigble for the pr e‘F"E‘fﬁ/EP’L‘DOWOO?é]Q :

and/ or treatnent of scar formation. The nedi canents

according to the invention can be adninistered by

- oagitls or bhedstchvemataggaptly on chiransiditomary phases or derivatization

admi ni st ratl on or by subcutaneous, intraarticular, 20

i BY MesEsial Ghisal srantiomerisally BUte FAMPEUNGH Sueh a§ amino acids,

@%Pp%%ﬁ% e PRI s R Rl 5 el ghial
causdliarpigoowgent act with blood in the body is possible.

‘The invention also relates to a process for the
production of a nedicanent, which 25conprises

A co dd?ﬂ' tﬁg é‘ﬁ‘orﬁﬁﬁé Pé]:?ar&&% or m%fo 58%erh8MTdt & shiithHikO

Sui.t tratlon sing a
precupﬂmaloﬁﬁtmimrmiﬂ | whizhi arateuan of poyhemiagistattyse occurs in
| e carrber and .o tlogallﬁ further suitable

emmﬁ’@?‘?ﬂ?&%ﬂﬁs‘f'% g SePRiSY IR e PULR SFTIGTEIS (P@ﬁﬁﬁ%HP By sait

formafh Wh%’na@ﬁbﬁféﬂ%@hy Bﬁ%oé‘étéé lopBabes %r&h@tegfré’;ﬁhy on chiral
exanpl e, granul es, wders, 30coat'ed tabl et

statromaylpé’rtages onﬁerlma)mmb@nlte@neanp pbshlral rer@slilomﬁna@ly pure
comp i SUSCESRE S 80P -SUHRIARO! 16 GPaebrRde oy SsBined.

- and réthowf bf e ehika tandiary broupgose preparation customary

exci pients such as ve icles, disintegrants, binders,

the cogepaundpidbe fesnuigherenargd agsatding QZP Pahems Tosan either be

r r
solateg B T or T o Kt B B ot B B s
convenedttd @h@giomm:at@gemmw@&s kq;m@bes chi tani um di oxi de,
lactose, mannitol and other sugars, talc, |actose,
gelatin, starch, cellulose and its derivatives,
In pro@égsnw tl?é‘gorﬂéaﬂﬁ 9)'f b ﬁ'r‘r?\ﬁia?‘fs rfcngcéL{% %t(‘, Pirlxture c?f
sunf I"ower anu or ses hyl ene ycol
diastesaussl m@mt[smemm;s tblntalr@chnnhe chskem sy:ahms as mintlires
)N0- 0O hydri c 5al cohol s such_as cerol .
the'”e(g:) 'éﬁ@PﬁEﬁ’fg‘g "ﬁﬂ dNP RYFSRICERRIPERETS (RUBSF Q? |C\é¥%“%’fp%faphy on an
option@fﬁfeﬁiW%u@B@ﬁq’HQéﬂa’Ft&rﬂhé PacERsie i g%%nd‘@??ﬁeef PR %IS
contarns as active constituent ertain ose
capablehef sabh&mnaﬂomfby fractioraiohestallizaioor ofithg diastéreemeric salts
i,nvention se of solid dose.uni h as 10
formed BTGt Optigsly 0vE Ease S b e 28 Aty sSupbE o2
statiortd/ ?hgggﬁ&%‘e B%inaA rQii" d@ﬁﬁhych*&@@td@ap@létseparatton of
preferably approxinately 50 to in the case
enantiomeirs peg tfovexarople, imodfiechsitiop gel w;ﬁpmsu (diivkle phasae=N) ynd high

molecB g i IR e B R e P s,
gas ciBRE8dEBhR! MetFdds®bn @hm @fhmae@ th@seééri giégﬁeqjsemﬁter

~ conmpound according to fornmula I, |y doses of
appropijaie cerivatizatipnknmyvn to theqeemngn @klliadtlm {re sibsardhe egparation of

the enB o DR BTGRP PRV P EHe D d B R galts of differing
‘solubtli'tx%@forﬁfed QNRE dﬂ%étbéaﬂ?%@ﬁvé"%@\l?@oﬁﬁn&@%ﬂ?@bi&%aﬂ)le base

ai |y dose can be adm nistered both by single
such aeso(n) nlcstlmfat(r"érrﬁmm( -Hpbendethyidmine, goiiing bases, ddysing mriL- and

d
D-argifiyet 18 wote A AL Bplubf r S BBO SRS I5 Galtida 801, He more
readihc&IBletihstbRIOMESIs frofBRERES 6th th@endtReMiYwdr ang e Pare

adm ni stered both as a nonot herapy and in conbi nation

enantipmers gea dletaingd oml thealiaste reconeric salts thuaobtaaes|la@ rsanner

atel et. r atl on |
which {iAafih St PhiociBi 28RHAaak Dot B3 farmya | pgyen contain
other profibrinolytically active substances,
hypot ensi ves, bl ood sugar regulators, |ipid- Iomerlng
agents and antiarrhythm cs. 30 Exanpl es Fina
products are usually determ ned by nmass spectroscopic
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reversed phase (RP) silica gel (HPLC) were carried
out, if not stated otherw se, under the foll ow ng
WO %paftidisess: col umm Merck Hifgar RT 250-25 Li ghepsphes7/007612
100 5 RP-18e 5pm Merck KGA, CGermany, Life Science &
Anal ytics, 64293 Darnstadt; nobile phase A: H20 +
a basik 'gMuEI%mchFﬂmeamincsg%me eborie coriverted Ontbodnd pare Ehantiomers
.25 mM{ mpn., 100%.A, 719,22 m.n..to 100%, .
usingigtSaly Beiis afies. SRR 8T8 05 Cap oo BB 0s And Sotartaric
acid, DQaﬁé [MaRtic %\Qﬁo/érﬂi +) anﬁ‘f) ﬁi‘éﬁ‘\?i‘éhé‘tabi@ncﬂfraﬁéﬂrﬁﬁﬁﬁrﬁé’\ﬁ&ch
usually carried ou under” reduced pressure at
contatroalg6iblar aminetfangiiensagaor alsohe ¢dnveded msing appfdpnate!y

BT e i e
cone%%ggsﬂ%% 335@)!&9% cM‘ﬁ@@r%%lyQWr'dl cé@o&w&:zﬁ’@biﬁn be

1510 760 Eschborn, Gernmany; packing nmaterial 4 pm
convesisidvesing Amaxyas%emmd mantwme%alﬁwx(re Zlo e agldm tp e pmides
G adi ent:5: 95 Q0.95.5 )
or, uspensha otk hely Mot REsinal 2ot Shed SrestiR il do the
corre%ﬁﬂrdﬁ%@hlﬂaifé§ter93¢KErﬁ19h€Qih&bil of4h®Bmino acid or alcohol radical
| vent : ACN+0. 05% TFA: H20+0. 05% TFA (flow 1 m/m n
introdgeediireanamioggeriarliyipyye fornysan bedisedifay theosepmratiqoigthe

o LARATHLE Bl Ao R ST ey

~ crystalizbtientor Atrh@idbtPadnor Bhitdibleetationary pfhaées and then removing

Gradlent496 O mn) to 95:5 (2 m n) 5:5 (2.4
the enfiaiyeq shisggnoigty 2gais hﬁfﬁ?aﬂ%ﬁ’if %'ttﬁ*t?i%”@m $reparati ve
HPLC was carried out using the foll ow ng nethod:
Col um: Waters Atlantis dCl8 OBD 30x100 nm 5pm Waters
Furthé&mie, in the case of some of the compounds according to the invention the

possibility arises of employing diastereomerically or enantiomerically pure starting

| prodUcts.for the preparation of the ring structures. By this means, other or simpilified

processes can be employed for the purification of the final products. These starting
products were prepared beforehand in enantiomerically or diastereomerically pure
form according io processes known from the literature. This can mean, in particular,
that ih the synthesis of the skeletal structures either enantioselective processes are
used, or else an enantiomeric (or diasteféomeric) separation is carried out at an
earlier s'tage of the synthesis and not only at the stage of the final products.
Likewise, a simplification of the separations can be achieved by proceeding in two or

more stages.

Acidic or basic products of the compound of the formula | can be present in the form

of their salts br in free form. Pharmacologically tolerable salts are pteferred, for

-example alkali metal or alkaline earth metal salts such as hydrochiorides,

hydrobromides, sulfates, hemisulfates, all possible phosphates, and salts of the
amino acids, natural bases or carboxylic acids.

The preparation of physiologically tolerable salts from compounds of the formula |
capable of salt formation, including their stereoisomeric forms, according to process

step c) is carried out in a manner known per se. With basic reagents such as
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Hel f mann- Par k 10, 65760 Eschborn, Germany
Sol vent : ACN: H20+0. 19%9FA (flow 60 m / m n)
i 210:90(0 mn) to 90;el0 (10 mn) 5
WO 2%@?%@'?9?. ons used: ACNace?IOSrlﬂ trile Bocbhut ox@%yrﬁggﬁ%/oomm
DCMWi chl or onet hane
hydrokQﬁe@l‘@r%BHé%e‘a: b{dtogehéafborBled afloideslaraizalbihedita o drgdinic

- met hoxy-

2] oct-2-y1)-(6
baserqdoﬁéxamp%, gfimigﬁhwof@y}rieiﬁyl@min@(eﬂ:@@sym%td@ﬂhamoaﬂﬁm or

: o[ 2 t - 2-vl) - (6- et ' -
wioth g fiofine, yorE oL R S SRS MRk o SRR sine,
ornithiAs 6 algiviiak et kwhipvumelgi ofehd SorbVROHoret dtrblesalkalpiricts,

'EDCN - (3-di met hyl am no rop¥l -N-et hyl carbodi i m de _
alkalippeagh retabenaminoedy §ggs‘uty e;ﬁwmmqu,sahs{ é theypampoynds of
the foh%m#%y r oxé&éjgfog@ggggz?)o ?llcigz%qdéti%salts can also be prepared

using@hr[o@tgcblﬁdm%ﬁﬂ'%,eias'rgani@anﬂtcﬁgahih‘;ﬁdidatsach@{sl\@}drthldric,
chromat - t MeOH
hydrohmré‘;gyol r%‘Erbgmn%ﬁfqﬁigSﬁoggﬁc?n%?)r/nethaneﬁﬁ%%{é?Lenzenesulfonic,

p-toluBKESR -rﬁ&%%cg%egighﬁgtegmﬁieyéycfaﬂesiy:%ﬂﬂ@a&ﬂmﬂé,um

hexaf | uoro-

trifiucRyBe ihytsutfonitr 2-$yvroxgketitamespiifosicheceticroxalic, tartaric, succinic,

hexaf | uor.ophosphate Rtretentjop ti , . . .
glycero?éjospﬁonc,plactlsc? malﬁ:, adgpeic, cr}trfc, 4;]umar{g,e maleic, gluconic, glucuronic,

palmitic or triflucroacetic acid are suitable.

The invent_ion also relates to medicaments which comprise an efficacious amount of
at least one compound of the formﬁla | and/or of a physiologically tolerable salt of the
compound of the formula | and/or an optionally stereoisomeric form of the compound
of the formula |, together with a pharmaceutically suitable and physiologically

tolerable vehicle, additive and/or other active substances and auxiliaries. -

On account of their pharmacological prope'rties, the compounds according to the

invention are suitable, for example, for the prcjphylaxis, secondary prevention and

- therapy of all those diseases which are treatable by inhibition of blood ciotting factor

25

30

[Xa. Thus, the compounds acborciing o the inventlio'n are suitable as inhibitors both
for prophytactic and for therapeutic administration to humans. They are suitable both
for acute treatment énd for long-term therapy. The compounds of the formula | can
be employed in patients who are suffering. from disorders of well-being or diseases
which accompany thromboses, embolisms, hypercoagulability or fibrotic changes.
These include myocardial infarct, angina pectoris and all other forms of acute
coronary syndrome, stroke, peripheral vascular diseases, deep vein thrombosis,
pulmonary embolism, embolic or thrombotic events caused by cardiac arrhythmias,
cardiovascular events such as restenosis after revascularization, angioplasty and |
si-mi!ar interventions such as stent implantations and bypasé operations.
Furthermore, the compounds of the formula | can be employed in all interventions .

which lead to contact of the blood with foreign surfaces, as in dialysis patients and
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TDBTWO- ( 3, 4-di hydr o- 4- oxo-1, 2, 3-benzotriazi n-3-yl)-N,

N, N', N'- tetramet hyl uronui m -
WO jog_gry(g}ggg)r oborate 30TFAtri filpuor oacetic acid PCT/EP2007/0076}2
U0- (( et hoxycar bonyl ) cyanomet hyl eni mi no) - N, N, N1, N

tetramet hyl uroni umtetrafl uoroborate RTroom
patiette witbriatiweling Zathater2 4ympdixaiypodieha fc@rirﬁula I can atso be emp!oyed

in ordeglq recuae A Hok e THBBTRAP SaieT SrOICALIGIARN AT Sihips A knee

[6-((2R
and hé[&@ﬁg%ée%tﬁﬁaroxy 3-p-tolylcar barmyl propl onyl am no)i s
Compmguide aff it forylja Nack saitdid jaarthe cbreadmenmﬁpemen;d witlst er

| disse%ir%?lgdj{q]f%‘ygggtﬁégw@ag‘glaglw " R dzmg\e)r n#avascularever?ts which

accoﬂ%é%ﬁhﬂé%n%tﬁht @uﬂhte?t'hb?é 'c%n%g‘dﬁd%%f Jeﬁél SHRAE | artOsifitable for

-am noi sogui nol i n-1 di car oxyam no
the pmhylealsyaﬂdar@dtnwﬂe]f patients withretherosclerosis, diabetes and the

metaledic ST A0 ek SeBUERe: RIS g5e0 4G BERPEladl SYRte (ror
examﬁ%ﬂﬁﬁ fH2509) hzﬁ’g@ Seéﬁ%gﬁt%ieé% inetBafkndWkich feddb tumor

in 1.5 and the m xture was stirred
growth @ndltom@r metastesis, end iadies inflammeiospang depersmBiigp joint

ciseebd AT b SRR ER, BFHALE, TGUA Sy Bl

suitatAd tbriabé rdtarthtdy oveseafionobatbiocessdd.C. The
purified fractions of the product were |yophilized, 4

Furthwndrcaaoww éhg yispiike soapende af the f@rrauladweffmhc changes

o tnei8 e SRS BB AR TARGERE, USRS, dfrespiatons

distreby byradromea(iiReS ) anded dine eye,tdudhrad fikriyr depmdits afiee ege 1
m of _TFA was added to f\ sol uti on _f (tﬁgoe tgorrpound
operaygngi GRIBPPYRAS P Biefosmyiaslare also SU ePrRYRALPN; EH"d/OF

the m xture was stirred at RT for 2
treatn?’ermiaﬁ 9&3@5&4’1

vents were distilled off under reduced
The npedisaners dcoerdingita tiee imventids sah beddministéred byratal, inhalative,

e A B Al Pt

intra p%ﬁfo?ggﬁ 5 SIﬁ?raRt@% r\ﬂ?u% gue?n&lrdnd OrEIUéd thinisteton ihMe kb8t B8sking of

- stents wrth compounds of the formula | and other surfaces which come into contact

with blood in the body is possible.

The invention also relates to a process for the production of a medicament, which

comprises bringing at least one compound of the formula | into a suitable

- administration form using a pharmaceutically suitable and physiologically tolerable

carrier and optionally further suitable active substances, additives or auxiliaries.

Suitable solid or galenical preparation forms are, for example, granules, powders,
coated tablets, tablets, (micro)capsules, suppositories, syrups, juices, suspensions,
emulsions, drops or injectable solutions and preparations having prolonged release
of active substance, in whose preparation customary excipients such as vehicles,
disintegrants, binders, coating agents, sweliing agents, glidants or lubricants,

flavorings, sweeteners and solubilizers are used. Frequently used auxiliaries which
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1H NMR (500 MHz, DMBO-c15) 8 (PPm): 1.73 (inpurity),

2.26 (s, 3H), 3.01 (inpurity), 5 4.51 (dd, 1H), 4.57
wozdoézosw!)S 6.05 (d, 1H), 6.22 (d, 1H), 7.13 pdi/ePD07/007612
8 (d, 1H), 7.62 (m 3H), 8.04 (dd, 1H), 8.48 (q,

8.76 (s, 2H), 9.55 (s, 1H), 10.29 (s, 1H), 12.71
may bésneﬁiid)neﬁm&phagﬂesﬂ:ﬁ(@lﬂponate titanium dioxide, lactose, mannitol

- Ami no- 3H benzi m I di h dr.oxy- N .
and othst s@wﬁtf@m é@%ﬁ%&e*%}rﬁg@mﬁ Gl i TS FEEAREL, hima
HO4€ &ill sunf Banut or sesame oil, polyethylene
and pl%ﬁfo:&s ?ALE%{ no-é@% g\y 3- olll ﬁij/n r%\’;’&e/rS % p-tolyl car barmypl p%r op¥ 0
glycol apt ammim)s saﬁbamionempieesterd@mtmﬂ meno- or polyhydric
tertlar ester 119 ng of
alcohq@py@p? g‘?!hydr oxy-N-pdolyltartaric acid (0.5
nmol ) and 124 mg of tertiary-butyl
2, 5-di am nobenzi m dazol e- 1- car boxyl ate (0.5 mmol)
Prefer(ablgr theaplsarmacyzumzalaareparatlons are prepared and administered in dose

d
unts, e S5 RR G RETE T SRR GBI SRl g8t e compone
of the W}%QM (Qé@c?ra% t4ahE itlichtibhY BthercaBerdf sofid Bke urits BOch as

), 180 ng of PyBrop (0.55 nmol) and
tableta@apﬁgdeaf ccmtmqlgtssarmppswl%s dhis gpe £anihe gpproximately

¢
100 bty S S el g
solutidnB8n Brgollie forsagibloxinestelyi 300 aidh vt prettrably. appreximately 10 to

- organi ¢ phase was washed wi th an aqueous sodi um
100 mBydr ogencar bonat e sol uti on 25and conmon sal t
sol ution, dried over sodiumsulfate, filtered and the
solvents were renoved under reduced pressure. The
For thé klbbﬁﬂﬁ%ﬂfﬁﬁg@ttwmmnggp@nmdiriatelyﬂ)N@, (spetdidg on
t Bu) + rocess, sie : R, .
the effma}:y of (e apinReu @&I—%@Wﬁ'ﬁ"ﬁ @aé)&%“é w%%zd@%ﬁ plRpRsRyimgtely

2 mg tggll'déﬂrﬁéétcﬁra'tﬁv StanEQ e b[g'tédbréimqfa'té%? r{)@f’}ﬁgttcb SOP mg,

re3| rom F’rocess 1 was disso
are indicamexit Undeoter?a;rﬂcmﬂnﬁ@lﬂmd hawmerohighléAor Kwarrdaily doses

may afidit SPRURERTF. 3 By A HOS O (PP FIBRIETRY PO 0

' admmfé@ra(tgh% fhe %Fn@ofoéfn ﬁw'aﬁnddaq i s URRVHRIS ST £ nQﬁib@'r Bﬁgmalier

white solid M5 (Method A) 370.15 %R:

dose umfls alﬂ:[)@y/()nultlpie admmmWRthmof)sdem/sgsas)a gel(t@pmytewa!s
2.23 (s, 3H), 447(t 2H) , 600(dd 2H), 7.12 (d,
2H), 7.28 (s, 1H), 7.48 (d, 1H), 7.62 (d, 2H), 8.03

‘Compbiﬁ_{)ldslw the&oﬁﬂul@ﬁ Ay be”-b&!mlrﬂsi%ied Eoth]é)s1é1)‘nor%tﬁ§rab§ and in

combination or together with all anttthrombotlcs (anticoagulants and platelet
aggregation inhibitors), thrombolytics (plasminogen activators of any type), other
profibrinolytically active substances, hypotensives, blood sugar regulators, lipid-

lowering agents and antiarrhythmics.

Examples
Final products are usually determined by mass spectroscopic methods (FAB, ESI-

MS) and TH-NMR, in each case the main peak or the two main peaks are indicated.

Temperature data in degrees Celsius, Yid. is yield. Abbreviations used are either

explained or correspond to the customary conventions.
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(2R,
3R) - N- (2- Am no- 3H benzi m dazol -5-y1)-N - (4-cycl ohexyl
WO 20080819082, 3- di hydr oxytartapam de; conpound RCTHEP2007/007612
trifluoroacetic acid Process step 1: (2R
3R) - 2, 3- Di acet oxy- N- (4-cycl ohexyl phenyQGtartaric acid
If not Hales atherwige.sthromptegrapbicysenaratiansayere cammgdpitien (Sttlca gel

using FG] dcaRREET- 1P e fof b6 kY. FraP RN Ak s T

reversbﬂ ghagk (RP) BMEa W(HPECI)FW@Q careisow! if hoestatead oﬂ1e|fw&é
The m xture was diluted w th tﬁ(-Elyz acet at e.

under mégmﬂpwrrmwfw wabma Mgrck Hibag %%quowr 100
0 At [ I
oo BB AL KRS Oa L SRR AL 825 Dot
mobileppiesseufeHo @300mg%dTFA hehasiet B 6% rpetonitriser 8. Wt Td Adlbw 25
as an oil (Yield 25 approxinmately 100% .LC M5 ( Met hod
mi/ mifl), O(tvitHnin. 302%Aackis23 eip. B 18@H 18, 22toRit yiin. (12R% B, 30 fo

n 3-di 3- (4-cycl ohexyl phenyl carb
33 m'%ﬁ%ﬁ?% g{h%ﬁ?l“&'ﬁ‘r ﬁ@@& ’ﬁ)zll i <(3Iazol)/e 1- ca¥ngyl Ztt e
The ed%:%rmaox%f ddreerite RaunsL Atcirhed ofif lﬂme?rréﬁﬁé‘éﬁ BicRBufke at 35°C
mol ) and 110 pl of "Nnet hyl nor phol i ne were

to 45° idss@rcvtaw gvaprator Jf nolvmestioper olswisg, Bie TOAIS qralaes

r ' re was stirred for a

were %%%8%@%}(4&3?@%”@8& L&g ng]ti&bgt i ary-butyl

2, 5-di am nobenzi m dazol e- 1- car boxyl ate (0.33 nmol)

wer e added and the m xture was stirred at 0OC for 4 h.
Methodtifis i xt ure was diluted with et hyl acetate. The
COIUITIEIr .gani ¢ phWC"P%éﬁ%ﬁh?@ 39 OR ARLSGOER s BHMMD Helfmann-Park

ydr ogencarbonate sol ution and cdnmon salt sol ution

dri ed over 1506660 Hschabm, Gerlntaye gackiag tﬂmiesaiM/pm,s

Solverforpound. v SR BBHed - ASHEA BB THAEPWE - BB D)

GradiegM*H) 622 %f%g‘fﬁwéﬁ)tt%@% £2Rmin) to 95:5 (3.0 min

Acet oxy- am no- H- benZi m dazol - 5- y? car banoy
ionizatk)n 1-(4- cch[E‘dhexyI phenyl car banpypet hyl acet at e;
compound with trifluoroacetic acid oo \>NH,

s 1) an]

Method B:
Column;: YMC J shere H80 33x2,1 mm; packing material 4 um,
Solvent: ACN+0.05% TFA:H,O+0.05% TFA (flow 1 ml/min)
Gradient: 5:95 (0 min) fo 95:5 (3.4min) to 95:5 (4.4 min)
ionization: ESI
Method D:
Column; YMC J’shere ODS H80 20x2,1 mm packing material 4 pym,
Solvent; ACN:H,0+0.05% TFA (flow 1 ml/min}
Gradient: 4:96 (0 min) to 95:5 (2 min) to 95:5 (2.4 min) to

- 96:4 (2.45 min)
lonization: ESI*

Preparative HPLC was carried out using the foliowing method:
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15 The conpound from Process step 2 was dissolved in
3mM of DCMand 1.5 mM of TFA and the m xture was

WO 26808/08¢s0@t RT for 2 h. Thepbitle conpound We&T/EP2007/007612

obtained as an oil. Process step 4: (2R
3R) - N- (2- Am no- 3H benzi m dazol - 5-y1) - 1T- (4-cycl ohexyl
Colunptieny1) - 2, 3Wdtdry dtlangic alG 18 @BH0X KhmoubdmwWi dters GmbH,

fl T P 3
was i Ssol JEUTTRS R P! AT RAEseh Gt CAERRRH wi ¢ h

Solve®90 pl of mmwz@#@wem;gmowﬁb%mwents wer e
distilled off under reduced pressure and the residue

Gradigris di ssol ViEWO® (0 min} toB0:TOATEmdingvapor at ed. The
resi due was purified by nmeans of HPLC and 7 ng of the
title conpound were obtained as a white solid. LC M5
Abbre(iMibhedsdy: 437.21 (Rt= 1.39 nin, 100%9 1H NWVR (400
MHz, DMBO cl15) 6 ﬂppn) 1.16-1.42 (m 5H), 1.68-1.83
ACN (m s5H), 4.agtqnitile 2H), 5.99 (dd, 2H), 7.17 (d, 2H),
725(d br, 4 (d 1H), 7.62 (d, 2H), 8.02 (s
Boc bé‘ég%yc s . 9.53 (s, 1H), 9.78 (s, 1H)
DCM 5 Exarrpl e Zttlch]oromethane

: h 3-di hyd
(DHQ 2@1 R?:. r':;fﬂfiﬂém(@%?éw e% &Zﬁbwaleli?eé@ﬁﬁry? \Aﬁf%methoxy-

L4 (2R SR DR RI AR SR sRriayro-
am no) ben23[2]22]§@f-9%m@md@quﬂdhﬂ- = I?‘%th@%&]’p‘ﬁthaiazme

anal ogy to Exa ocess ‘step 1

DIPEAmDI ) of té‘iN%lmanomdethammer{bb@r&ybaa@%)r barmte and
36 0.1
DMF (ZRHgR)( 2, %WP&’?M%-WI yl succi ni c aci d wer e

DMSdi ssol ved idimathyl saffod@d and 1 nl of DVF and treated
successively with 78 pl of DI PEA (0.45 mml), 22.5 ng

EDC of HoAt (O. éd*mﬂ)yiawomogyw -eihyicaepagiplige of
PyBrop. W enb

HATUWas fi Itertng géb?&iag&b ansIQ N %&i‘é@&%‘m&%
pr oduct - comtea(aﬂuo@moaphamns wer e 20l yophi li zed.
Process step

HOAL (2R, 3R - N (DYHPRSTSRFNSSREMAZI2, 3- di hydr oxy- N - p- to
Kz[os%@gﬁg an'ﬁlg?é‘ss:&ﬂmé‘t‘é Nhjdiatd i f1 uoroacetic acid

LC/MS liquid chromatography-mass spectroscopy

MeOH methanol

NMM N-methyimorpholine

PyBop 1-benzoftriazolyloxytripyrrolidinophosphonium hexafluoro-
phosphate

PyBrop bromotrispyrrolidinephosphonium hexafluorophosphate

R¢ retention fime

TDBTU O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl)-N,N,N",N"-
tetramethyluronuim tetrafluoroborate

TFA trifluoroacetic acid

TOTU O—((ethoxycarbonyl)cyanomethylenimino)—N,N,N',N‘—

tetramethyluronium tetrafluoroborate
RT room temperature (21°C fo 24°C)
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NH2HOO The process product fromstep 1 was reacted

anal ogously to Exanple 1; Process step 2, then the
WO 2008X03irs@8was concentrat ed, 23 eated wi t h wat RCHBH2007/007612

| yophilized. Yield: 15.5 ng (23% over 2 stages).

L M5 (Method A) M NH2= 327.36 (Rt= 0.88 min, 93%

51H NMR (500 MHz, DMSO-d6) 5 (ppm: 2.25 (s, 3H),

8 (s br, 2H), 4.49 (m 2H), 5.99 (d, 1H), 6.09 (d,

ExampeH)?, 7.12 (d, 2H), 7.39 (d, 2H), 7.62 (d, 2H), 7.79
(2R, 3REN-@HAmirbisisol-6-yBE), 3-dhpdroks-N'-pHplyltartZ2ngide; déihpound

. Exanpl e 5: .
with triffiggropceli®) agid ( 4- car bani mi doyl phenyl ) - 2, 3- di hydr oxy- N -
p-tol yl succi nanmi de; conpoypd with trifluoroacetic
acid HN Process step 1: 2
(2R 3R)-2,3HD &ceto -tar bam m do@l phenyl ) succi n
iC acfgd; conmpound w 5Lrii | uor o& acid Chiral
5

2739 of “4~ani nobeniani @i ne
dro |or§g,e and 519 mg (2.40 nmmof) of (3R 4R) -4
gcet oxy-2, 5- di oxot et rahydr of uran-3-yl acetate were

di ssolved in 2 m of pyridine and 2 mM of DWW and
Processid@Rdd with 25 ng of 4-DMAP. 20 The ni xture was then
e s s S L N D
carboxyemina Emtanydulitdrestéyophi | i zed. Yield: 130 ng (12%.

Process step 2:

(2R, 3R) - N- (4- Car bam mjgoyl ph [)-2,3-di hydroxy-N -p-

tol yl succi nam de; 25ComgoundoWw trifluoroacetic
acid
o] N o
Q = "N
o

:

H O
T N
: H
OH

H :

/©/ ©
0.037 mi of NMM (0.334 mmol) were added to a solution of 26.6 mg of (2R,3R}-2,3-
dihydroxy-N-p-tolyitartaric acid (0.111 mmol), 40.0 mg of 6-aminocisoquinolin-1-yl}-N-
dicarboxyamino tertiary-butyl ester (0.111 mmol} (6-aminoisoquinolin-1-yl)}-N-di-
carboxyamino tert-butyl ester was obtained as in the process described in
W(02004/072101, page 108) and 15.1 mg of HOAt (0.111 mmol) in 1.5 mi of DMF
and the mixture was stirred for 10 min. After the addition of 52 mg of PyBrop

(0.111 mmol)}, the reaction mixture was stirred at RT for 42 hours (h). The reaction
mixture was filiered and purified by means of preparative HPLC. The purified
fractions of the product were Iyophilized. 4 mg of a white solid were obtained.
Yield: 6% LC/MS (Method D) (M+H)" 581

Process step 2: _

(2R, 3R)-N-(1-Amincisoquinolin-6-y!)-2,3-dihydroxy-N'-p-tolyltartaramide; compound
with trifiuorcacetic acid |

1 m! of TFA was added fo a solution of the compound obtained from Process step 1
(4 mg, 6.9 pmol) in 3 ml of DCM and the mixture was stirred at RT for 2 h. The

solvenis were distilled off under reduced pressure, the residue was dissolved in



10

—t
Lh

20

25

WO 2008/ 03150829PCT/ EP2007/ 007612 52 ng (0.11
mmol ) of the derivative obtained in Process step 1

WO 200ey@318ossol ved in 1 m of BMF and subsequenpLy/EP2007/007612
treated with 15 ng (0.13 mmwol ) of toluidine, 62 ng

(0.13 mmol ) of PyBrop, 18 ng (0.13 nmmol) of HOAt and
MeOHegmdwaer siherantutioroiasisnbsanudntlyrlyephilizadneyeanighrand 4 rng of

the il pBund e S PEIARRA A8 A HaBE cBfit TR it r e was

LC/MS iMéthbe®)B8d. 18I (R, lﬁdSannQ’ﬂ%? of HPLC. Yield: 19 ng

; &36% over 2 stages). LCOMS (Method A) 357.43 (Rt =
'H NM

ED0Mirz, DOSSP-de) 61(|ﬁpNnR1(m0rrmuz¢y)uRzB®(65¥H$ 3. ppriympurity),

451 (chq)zﬁﬂ)g %f’@,q @;‘% 88! %) é@??’(d‘ﬁ‘ggl?dm @4_,)%) Pap (@, 1H),

7.62 (rﬁd3l-|3|‘@;048(d@1 10, 8 (qi8z+$)6 73 |?§ 2125, 5@{@01 K 1@29 (s, 1H),
H) HS he conpounds

12.71 Gsnﬂrabl e 1 beI ow vvere prepared |n a manner anal ogous

to the 15 above exanples. Table 1: Exanple No
Structure Mass fromLC MS Rt fromLC M LC M

Examplehod
(2R, 3R)-N-(2-Amino-3H-benzimidazol-5-yl}-2,3-dihydroxy-N'-p-tolyltartaramide;

compound with trifluoroacetic acid

O

F

Process step 1:
(2R, 3R}-2-Amino-6-(2,3-dihydroxy-3-p-tolylcarbamoylpropionylamino)-

benzimidazole-1-carboxyamino tertiary-butyl ester

~O A, /©Z\>-NH
IO

119 mg of (2R,3R)-2,3-dihydroxy-N-p-tolyttartaric acid (0.5 mmol) and 124 mg of
tertiary-butyl 2,5-diaminobenzimidazole-1-carboxylate (0.5 mmol) (tertiary-butyl 2,5-
diamino-N-Boc-benzimidazoie-1-carboxylate was prepared according to International
application W02002/042273) were dissoived in 5 ml of DMF. 74 mg of HOAt

(0.55 mmol), 180 mg of PyBrop (0.55 mmol) and 193 mg of DIPEA (1.5 mmol) were
dissolved in a mixture of 1.5 ml of DCM and 1.5 mi of DMF and added to the reaction
mixture. After stirring overnight, the mixture was diluted with ethyl acetate. The
organic phase was washed with an aqueous sodium hydrogencarbonate solution
and common salt solution, dried over sodium sulfate, filtered and the solvents were
removed under reduced pressure. The title compound was obtained as an oil.
LC/MS (Method D) (M+H-tBu)" 414

Process step 2:
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6 ONH o OH1101 / F NH2 O OH 374.19 0.88 A7 C
amNH OHO OH 0O FF>-------- -OHF 7

WO 2008/031508 25 PCT/EP2007 /007612

(2R, 3R)-N-(2-Amino-3H-benzimidazol-5-y1}-2,3-dihydroxy-N'-p-tolyltartaramide;
compound with trifluorcacetic acid

The residue from Process step 1 was dissolved in a mixture of 2 mi of DCM and 2 ml
of TFA. After stirring at RT for 2 h, the solvents were removed under reduced
pressure and purified using HPLC. 90 mg (Yield: 37%) of the title compound were
obtained as a white solid.

LC/MS (Method A} 370.15 (Ri= 1.0 min, 100%)

'H NMR (400 MHz, DMSO-dg) & (ppm): 2.23 (s, 3H), 4.47 (t, 2H), 6.00 (dd, 2H), 7.142
(d, 2H), 7.28 (s, 1H), 7.48 (d, 1H), 7.62 (d, 2H), 8.03 (s, 1H), 8.39 (s br, 2H), 9.51 (s,
1H), 9.78 (s, 1H) |

Example 3:
(2R, 3R)-N-(2-Amino-3H-benzimidazol-5-yl)-N'-(4-cyclohexylphenyl)-2,3-dihydroxy-
tartaramide; compound with trifluorocacetic acid

O

O

Process step 1: |
(2R, 3R}-2,3-Diacetoxy-N-(4-cyclohexylphenyl)tartaric acid

5/\

ooy :
o

@

e
Q

216 mg of (+)-diacetyl-L-tartaric anhydride (1 mmol) and 263 mg of 4-cyclohexyl-
phenylamine (1.5 mmol) and 200 pl of N-methylmorphaline were dissolved in 5 ml of
DMF and the mixture was stirred for 3 h at RT. The mixiure was diluted with ethyl
acetate. The organic phase was washed with 1 N HCI solution and common salt
solution, dried over sodium sulfate, filtered and the solvents were removed under
reduced pressure. 430 mg of the title compound were obtained as an oil (Yield
approximately 100%). LC/MS {Method D) (M+H)" 392

Process siep 2:

tertiary-Butyl (2R, 3R)-2-amino-6-[2,3-diacetoxy-3-(4-cyclohexyiphenylcarbamoyi)-

propionylaminélbenzimidazole-1-carboxylate
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390.16 1.02 A N H, WO
2008/ 03150830PCT/ EP2007/ 007612 8 F H 401 OChiral 0 H
WO 2088/031508 26 PCT/EP2007 /007612

vy N
0] G %/

0
N
7
118 mg of the compound obtained from Process step 1 (0.3 mmol) and 110 ul of N-
methylmorpholine were dissoived in 2 mi of DMF at 0°C. 115 mg of TDBTU

(0.33 mmol) were added and the mixture was stirred for a further 30 min. 82 mg of

Qm

tertiary-butyl 2,5-diaminobenzimidazole-1-carboxylate (0.33 mmol) were added and
the mixture was stirred at 0°C for 4 h. The mixture was diluted with ethyl acetate.
The organic phase was washed with aqueous sodium hydrogencarbonate solution
and common salt solution, dried over sodium sulfate, filtered and the solvents were
removed under reduced pressure. The titte compound was obtained as an oil.
LC/MS (Method D) (M+H)" 622

Process step 3:

(2R, 3R)-2-Acetoxy-2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-1-(4-cyciohexyi-

phenyicarbamoyl)ethyl acetate; compound with triflucroacetic acid

OJ\O 0 N o
ya

o
The compound from Process step 2 was dissolved in 3 ml of DCM and 1.5 mi of TFA
and the mixture was stirred at RT for 2 h. The title compound was obtained as an oil.
Process step 4:
(2R, 3R)-N-(2-Amino-3H-benzimidazol-5-yl}-N'-(4-cyciohexyiphenyl)-2,3-dihydroxy-
tartaramide; compound with trifluoroacetic acid
The oil from Process step 3 was dissolved in 3 mi of methano! and treated with
500 ul of 5 N NaOH overnight. The solvents were distilled off under reduced
pressure and the residue was dissolved in 2 mi of TFA and evapaorated. The residue
was purified by means of HPLC and 7 mg of the title compound were obtained as a
white solid. LC/MS (Method A) 437.21 (Ry= 1.39 min, 100%)
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r OOH,OH NH, 356.17 0.84 A9 _|i 0 0 OHF OO
Hr N OH at
WO 2008/031508 27 PCT/EP2007/0074612

TH NMR (400 MHz, DMSO-ds) & (ppm): 1.16-1.42 (m, 5H), 1.68-1.83 (m, 5H), 4.49

~(dd, 2H), 5.99 (dd, 2H), 7.17 (d, 2H), 7.25 (d br, 1H}, 7.45 (d, 1H), 7.62 (d, 2H), 8.02

(s br, 1H), 8.36 (s br, 2H), 9.53 (s, 1H), 9.78 (s, 1H)
Example 4:

(2R,3R)-N-(4-Aminomethyiphenyl}-2,3-dihydroxy-N'-p-tolylsuccinamide; compound

with friflucroacetic acid

N OH j;
- N—< :>——\
om NH Ho o

Proceés step 1:
tert-Butyl [4-((2R,3R)-2,3-dihydroxy-3-p-tolylcarbamoylpropionylamino)benzyl}-

carbamate

Chiral

~( ) 8
N OH l<
N 0
om N—<

HO O H %o

- In analogy to Example 1, Process step 1, 33 mg (0.15 mmol) of tert-butyl (4-

aminobenzyl)carbamate and 36 mg (0.15 mmol) of (2R,3R)}-2,3-dihydroxy-N-p-tolyi-
succinic acid were dissolved in 1 ml of DCM and 1 mi of DMF and treated
successively with 78 pl of DIPEA (0.45 mmal), 22.5 mg of HOAt (0.165 mmol) and
76.9 mg (0.165 mmol) of PyBrop. Without further work-up, the baich obtained was
filtered and purified by means of HPLC. The product-containing fractions were
fyophilized.
Process step 2:
(2R,3R}-N-(4-Aminomethylphenyl}-2,3-dihydroxy-N'-p-tolylsuccinamide; compound
with frifiuorcacetic acid

Chiral F

H F EF
X N

om NH, HO™ Yo
HO O
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yoe.===., F.. >Chira OH FF 398.17 1.2 A 11
WO 2008/031508 28 PCT/EP2007/007612

The process product from step 1 was reacted analogously to Example 1; Process
step 2, then the mixture was concentrated, treated with water and lyophilized.

Yield: 15.5 mg (23% over 2 stages).

LC/MS (Method A} M-NHz= 327.36 (R= 0.88 min, 93%)

'H NMR (500 MHz, DMSO-ds) & (ppm): 2.25 (s, 3H), 3.98 (s br, 2H), 4.49 (m, 2H),
5.99 (d, 1H), 6.09 (d, 1H), 7.12 (d, 2H), 7.38 (d, 2H), 7.62 (d, 2H), 7.79 (d, 2H), 8.12
(s br, 3H), .51 (s, 1H), 9.72 (s, 1H).

Example 5:
(2R,3R)-N-{4-Carbamimidoylphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide;

compound with triflucroacetic acid

HO O o
O)\—Q—/(N F%O
HN N -
N  OH £
H

"HN
Process step 1:
(2R,3R}-2,3-Diacetoxy-N-(4-carbamimidoylphenyl)succinic acid; compound with

trifftuoroacetic acid
O Chiral

Y - OH

HO :O H NH, F\ﬁ/&
S N O
om : NH F
O O
O

500 mg (2.39 mmol) of 4-aminobenzamidine dihydrochioride and 518 mg
(2.40 mmol) of (3R, 4R)4-acetoxy-2,5-dioxotetrahydrofuran-3-yl acetate were
dissolved in 2 ml of pyridine and 2 mi of DMF and treated with 25 mg of 4-DMAP.

-~ The mixture was then heated for 1 h at 100 °C. The mixture was filtered and purified

using HPLC. The product-containing fractions were combined and lyophilized.
Yield: 130 mg (12%).

Process step 2:
(2R,3R}-N-{4-Carbamimidoyiphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide;

compound with trifluoroacetic acid
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OH0O OOH ON at H OH 10 / N Chiral NH 439.24

0.65 A 12
WO 2008/031508 29 PCT/EP2007 /007612
HO O
?>_‘2>u4< O
F
N OH F
H F

HN

52 mg (0.11 mmol) of the derivative obtained in Process step 1 were dissoived in

1 mi of DMF and subsequently treated with 15 mg (0.13 mmol) of toluidine, 62 mg
(0.13 mmol) of PyBrop, 18 mg (0.13 mmol) of HOAt and 65 pi {0.58 mmol) of NMM.
After stirring at RT for 1 h, 2 ml of MeOH and 90 mg of sodium methoxide were
added. After conversion was complete, the mixture was filtered and purified by
means of HPLC.

Yieid: 19 mg (36% over 2 stages).

LC/MS (Method A) 357.43 (R= 0.88 min, 100%)

'H NMR (500 MHz, DMSO-dg) & (ppm): 2.26 (s, 3H), 4.48 (m, 1H), 4.53 (m, 1H), 6.01
(m, 1H), 6.16 (m, 1H), 713 (d, 2H), 7.63 (d, 2H), 7.81-(d, 2H}, 8.01 (d, 2H), 8.86 (s
br, 2H), 8.20 (s br, 2H), 9.53 (s, 1H), 10.13 (s, 1H).

The compounds in Table 1 below were prepared in a manner analogous fo the

above examples.

Tabie 1:
Example | Structure Mass | Rt LC-MS
from from | method
No. LC- | Lc
MS MS
6 374.191 0.88
7 390.16 | 1.02
NH,




O O O0ONHOH0FF OH110 / Chiral NH2 448.14 1.28
A '

WO 2008/031508 30 PCT/EP2007 /007612

8 Qo Chiral 396.17 | 0.84

9 0 v, | 401.18]0.99
| o B

\ o OH
I
o}
10 OH O 398.17 | 1.2
o 2 H
H N N
NH OH J—NH,
N
Hsc\{©/ o)
CH, F%J\O Chiral
F _
11 ' OH O 1 439.24 1 0.65

12 | OH O 44814 | 1.28

Pharmacological examples

Factor IXa determination method

The prepared substances from the examples were tested for inhibition of the
enzymatic activity of FIXa using the substrate PEFA 3107 (Pentapharm/l.oxo; via S.
Black GmbH, Baumstrasse 41, 47198 Duisburg, Germany; Pr. No. 085-20) and
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Phar macol ogi cal exanpl es Factor | Xa determ nation
met hod The prepared substances fromthe exanples were

WO 2008K13dd8080r inhibition of t3}e Senzymatic acthQT/AEP2087/007612
FI Xa u5| ng the substrate PEFA 3107 (Pentapharmnm Loxo;

| ack GrbH, Baunstrasse 41, 47198 Dui sburg
factor léar(ﬁi@wocfmm Merclo§&agonatials Galbipshema Qeamaﬁvobetfféﬁplence

&/’-\nai%’tr gééggﬁﬁﬂ%ﬁt %@%@p n@tta trﬂ@%&d %%fp?of test buffer

(50 mM2d328Dis(hivordxdynsethyirnethylab@ingl ( TeH S, 190 raif NeCl, G5OMTRCI,,
ma, a-tri s(hydroxynet hyOret hyl am ne (TRI'S), 100 mM
0.1% biNgiGEe, seBumivil Baxdiir2,, pH) 7 Woamdvi th gt s’léﬁaa’mré)(bmhnl\/mmﬂ 4)

conceq?r%gpﬁgn ﬂggsgggﬁcw rv‘(ﬁlé%( 2-: éé éca Iféjnla mg{} vty cmgn
solutio® bffid s §Hﬂ|\fé3?é's@| SuBfhHES HhPind MBHlRSPES M Satb@s’fbr

subst ance and the m xture was incubated for 15
15 mlnnﬁeﬁatéeomtterrmawma S6radl-well anioetiken fatge he enzyme

coctef BRSBTS S et

The timelcoVat€ of thel eadiioRBvatoaRoRid &10T RRChiz0MidNetter piate reader
nonitored at 405 nmin a mcrotiter plate reader 10

(Spectdfchiva M MQ!@C@BIZLDGWW&@F&@ piiteses) for 15
The ICqAPA SR HRDASRT R SLUALAP (PO BeRYFIRREH) ot
dilutiongegliei@t‘%)fgtrﬁ% test @&%%@d?’f&% g}ﬁ%ﬁ thel B8 cﬁ'tﬁe géﬂ\fvgr‘é @EJ]‘FE WﬁE‘?lthacus

Eri1t hacus Softwar e, The 1 nhibition
Softwarmndfaithe ighkibjtionesanstants ﬂKameazaimﬂahed @ccordlmmtodmer@heng
Prusoff equation Ki = |C50/(1+(S/Km,
Prusoffemadinhtdts &sojﬁ #(ﬁ%mégwhej@b%t—r%qr@emsahprt ﬁ%th@ég’ét shptrate
" thet?%tﬁnc{wg(:ha 1 s-Menten const ant Tabl e 2 shows the

jrRasiis- PRI ABm Exanpl e Factor | Xa
ne,assay,|C50 [mcro M Conpound from Exanpl e
Table %1'%%‘%? the){éa%lﬁﬁyne assay I1C50 [micro M

Table 2:

Compound from | Factor |Xa Compound from | Factor IXa
Example enzyme assay Example enzyme assay

|Cs0 [micro M] ICs0 {micro M]
1 0.22 12 0.37

0.17
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1 0.22 12 0.37 5 0.17 32 Patent clains 1. A
conpound of the fornmula | R4OR50 1R3-N--R(1) O 0-R6
R2 5and/or all stereoisong&dd c forns of the conpound
of the fornula | and/or mxtures of these forms in
any ratio, and/or a physiologically tolerable salt of

Patentfglal?-%ﬁ”pound of the formula I, where Rl is

Cl4)-aryl-Z, in which Zis a basic
ni trogen-containi ng group, where

the conju ated acid of this group has a pKa of 5 to
pecoropeidnd A sifeAMYdl s unsubstituted or nono-, di-

or trls#‘ﬁstltlgﬁg@y T, 2)a four- to fifteen- menber ed
Het - Z s a basi c,ni trogen-contai ni ng

gr oup Rranhid Wd% (Qm d of this group has a
pKa of 5 tol[15 ahd in\which Het is unsubstituted or
additional | nord=R6 diR2 or trisubstituted by T, 15R2

oy ot entb bl R R

0 x@x?g‘éjgﬁﬂets@tf&qng In P Ritio, Bha/dP'a ﬁﬂysﬁill@éi&éttyltb%iabké salt of

%ﬁ%’ﬁfﬁgﬁﬂ oy trenfor(nOfs CiMjerar y1- 0- (C6- Cl4) -aryl, in

R1is 1) -(Cg-C14)-aryl-Z, in which Z is a basic nitrogen-containing
group, where the conjugated acid of this group has a pKa of 5to 15
and in which aryl is unsubstituted or mono-, di- or trisubstifuted by T, '
2) a four- to fifteen-membered Het-Z, in which Zis a basic
nitrogen-containing group, where the conjugated aéid of this group has
a pKa of 5 to 15 and in which Het is unsubstituted or additionally
mono-, di- or ﬁ'isubstituted by T, | '

R2 énd R4 are identical and are each a hydrogen atom,

R3is 1) -(Cg-C4)-alkylene-(Cg-C14)-aryl, in which aryl is unsubstituted
or mono-, di- or trisubstituted “by T, _
2) {(Co-Ca ralkylene-(Ce-C14)-ary-Q-(Cq-C1a)-aryl, in which the
two aryls in each case independently of one another are unsubstituted
or mono-, di- or trisubstituted by T or, |
3) -(CO-C4)-aIky]ene-(06—C14)~éry[-Q-Het, in which aryl and Hetin
each case independently of one another are unsubstituted or mono-,

di- or trisubstituted by T,

Qis a covalent bond, -(C1-C4)-alkylene, -NH-, -N({(C4-C4)alkyl}-, -O-,
-802- or -5-,

Tis 1) halogen,

2) ~ -{C4-Cg)-alkyl, in which alkyl are unsubstituted or independently
mono-, di- or trisubstituted by -(C1-C3)-fluoroalkyl, -N-C(O)-OH
“or -N-C(O)-(C1-C4)-alkyl,

AMENDED SHEET
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two aryls in each case independently of one anot her
are unsubstituted 20or nono-, di- or tnsubstituted by
T or, 3) -(C0-C4)-al kyl ene-(C6-Cl4)-aryl-Q Het, in
whi ch aryl and Het in eachase independently of one
anot her are unsubstituted or nono-, di- or
trisubstituted by T, 25Q is a coval ent bond,

- (CLl- &%) - alikylegeeycidldkyl, oN( (Cl- CG4) - al kyl ) -, -0-,
-SQ2- or -S-, T isl)halogen, 2)-(Cl-C6)-alkyl, in

whi ch4pl kyiN@pe unsubstituted or independently

mono-, di- or trisubstituted by -(Cl- C33-f| uor oal kyl ,
RS-a(dDiR6 OHadDidentisal gre) ar@@l-@@%-%ﬁw hydrggen atom. ~ 3y
-(C3-C8)-cycl oal kyl, or 4) -NO2, R5 and R6 are
identical and are in each case a hydrogen atom 52. A

BUBRBhPbf thBFofraniau = diaidsed iracieieal 1) wheteai m 1,
where R1 is 1)- -aryl - i s, sel ected

( C6- , Z, where rg
Ride The grGerCdenante Wiese GvdnsPioais TprRgroURang
L1 SuBGRSIRUEE BROTD! 213 ML o Shich i Jhepstituted or

ﬁwg:’ngs,@ bt Fﬁsﬁé%dr Qiir’fyénd pYi§ blihali giihomethylene

pi per pyri Oami nopyridinyl, or 2)a
four - atm;diﬁ'o;fgmdmnbeetfecﬁnﬂepyzgmﬁnﬁr eipp@dinyls pyridinyl or
sel ected fromthe group consisting of acridinyl,

azepi AINORYEIMYGi Myl . benzi t hi dazol i nyl ,

- benzi %daz Qledlin- thERZEHIHaRBeredPiRZE] WhefaHahiglselected from
t

benzot hi ophenyl, benzoxazolyl, benzothiazolyl, . .
benzothe groub whnsisrz ot 2%TidiNg| §Feping parstidipkdgIZnidazolinyl,

~ benzi ﬁghg'rna}é%ec}fg pERERARRYY! ben%lfhi&g{r%’%,lor%éﬂzothiophenyi, |

car bo orinyl’,”quinaz
qui nobbAYbxazeyi NeenZitiyrolyd Hemabtraizdii, mgnzotetrazolyl,

ui noxal i nyl, "qui nucl.idinyl, chroma ., chromenyl .
gi nnobBﬁ@BgX@?égﬂhpﬁﬁ%jagﬁhi%qty{ytpa,rgag@@ %@Fluqagﬁs@/iyl, carbolinyl,
di ben hj [ [ f ur:ant P
) -t b PaRRPOT O adyf oG HEPOHL incliznyd 4 quinoleiny.
di oxaapinoxdiiopl otieinytlidiay, ciebhartyl Ssraontieni, ainnejmyl, deca-
| m aa PRI PSP Hy SRR Sofurantz. -
| ndol wh-sorpifjRSIRkatly, GIRBBRAGHYI MKolyl] diomAynTlioRyenyl, 2H,
nanyl-, dazol yl,

I sochr I SOl i soi ndol i'nyl, isoindolyl,

i sot higaiz 05,2\ dithlazired,ifectriyl, fztadanyl, imideseldiavoinyifazolinyl,
i soxazol yl, . isqQxazplidinyl, .2-isaxazol.inyl .
rmrphémi pivi, T Fy&,i 1ﬁ9ﬁ‘)i’myl, lngoﬁlz:n_yi, ln}ﬁ_oi’yl, 3H-indolyl, .

250ct Mﬂ%ﬁﬁ%f#*l[‘%bhﬂh‘lbﬁnﬂ¥%@icﬁ?cﬁhéfﬂxyi, isoindazolyl, isoindolinyl,
1,2, 3-oxadrazolyl, 1,2, 4- oxadiazolyl, .
1, 2, 5ispiadblplz soyhiazalidiny - 2ieathiazelingl, isetbigzeiyl dsexazolyl,

Lyl , 0ox li,di nyl, . hi , -
phenamarezaIdo: 2rereal Y ohg BhElaarss e
pheri %wyd oiBBEMAbIMAZ: i azdjien 2x@ohbdiayblyl, 1,2,4-
phenoxazi yf, pht hal azi nyl , piperazinyl, piperidinyl,
pt eri dixegiazofylri ,aﬁ—gxaq:myg ar{,ﬁﬂ;ox@waggfy},)gx’azo!}dmyl, oxazolyi,
pyrazolLdlhv. BYSRE I bnerHiRARRY] oh&¥tfrmIY!

phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,

phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyi, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyt,

tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
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pyri dooxazol yl, pyridoi m dazolyl, pyridothiazolyl,
pyri dot hi ophenyl, pyridyl, pyrimdinyl, pyrrolidinyl,
pyrrolinyl, 2H pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroi soqui nolinyl, tsgfrahydroquinolinyl, 34
tetrahydropyridinyl, 6H 1,2, 5-thiadazinyl,

. 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl,

1, 2, SdthiradraRsidinyl, aH-3, zstth:am:azammz 3-thiciaroiv ehgi4-
thiazinyl, thiazoly eno

t hi enmjg@;gaq)lyl 1,4, ﬁrtgmgi@;q? F ﬁ,@, -H}[ﬁgh@ﬁ@%&,%}lgn%rényl thiazinyl,

Bt SRR PSRRI Henolas sheddsvicinys

1, 2, 4thiehegatolyl, thieliotﬁraizolyaztbie\plothzapmm thiomarphglinybr -

)é.am gﬁ%éyégﬁs Itrfnqzmqﬁgy g;?»b E(lagtqa}[l n’ﬁﬂ@ rf@%g&iedl P §—tﬁ8£&yl, 1,3,4-
def i nggl, \'.')? xa%le‘?ﬁgplar% irPhAichda8t is GsubtuRKraac o di- or

~ hydr ogen

1) - (Otaﬁga@)stzmmybgﬁearommwh Zisyas definathakavear yI i's

0 8 e SR R e o

)-al eqq_aﬂ@ﬁer@lea% M)=42y|( BowRiLA)ardry bs defined

|ch he two” aryl s’in each case I ndependently of one
anot heyhode andss debipetduridoremand-, idiv crddsulisiibded by T,
|ndependentl of one anot her are un Lt%St tuted or h th
mono- 2)di - -6ro-u-alipdena-(f -afyl§ 14 yaryl, in which the
153) -

i L P A et i

' ndep%g,ggtajnﬂ lﬁfea%ﬂ%a%ﬁ%nﬂkﬂzﬁerﬂfe?lﬂym ohstdnotiierdrer
rtsubstituted by is a coval ent

bond ur(s@ﬂ:s@éh)edad)m!ylbeoe di- qw—tnsubﬂ(tp@g )@ kyl )= or
al k1 s unCBCA COA O C KAEar Ty MRRicH g et

B s et

N02 £ E@sabﬁitﬁfedamremodenmcm tnautdstamfedé:ac

P A S S B R 0.

- ) - cycl oal kyI -(C6- Cl4)-aryl or Het, and in
\Kéﬂschcﬁryl ha'RP8Rt are as defined above. 7
2) (C1-C6) -alkyl, in which alkyl is unsubstituted or independently

mono-, di- or trisubstituted by -(C1-C3)-fluoroalkyl,
-N-C(O}-OH or -N-C(0)-(C1-Ca)-alkyl,
3)  -(Cz-Cg)-cycloalkyl, or

4)  -NOp,

" R5andR6 are identiéal and are each.a hydrogen atom, -C(0)-R12, -C(O)-

- O-R12, -C(O)-NH-R12 or
-(C4-C4)-alkyl, where
R12 is-(C4-Cg)-alkyl, {C3-Cg)-cycloalkyl, -(Cg-Cq4)-aryl or Het, and in which

aryl and Het are as defined above.

A compound of the formula | as claimed in claim 1, where

AMENDED SHEET
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30 3. A conpound of the formula | as clained in claim
1, where 35 Rl is carbam m doyl phenyl,

am nonet hyl phenyl or Het-Z, where Het is selected
fromthe group consisting afy benzi m dazolyl and

isoquinolinyl, and in which Z is amino or amdino, R2

and R4 are in each case a hydrogen atom 5R3 is

1R p e naAdrbainimicolyBheplyk yhinbmetimdpipstyl buHedZowhmbtet is
or disubstituted by T, 2)-phenyl -

the tveelegied jom he @ais SPrSigHRhOf 'm'ﬁé‘éa%a%‘}ﬁh WUB\O““V'

one an nono- or

di subs‘%&{lut e@eﬁ ZJP% ﬁ‘%o‘%lgrﬁen -QHet-2, in which
HRL ahdi R4 ard mCéaacdw aﬁa&mﬁydrcg;&n@onon& sting of

qilgll nol i nyl,” qui noxal i

|, furanyl, i Lyl ,
Safi Ho! | eV ga vl gy s ShsibssRPe Emenec s 1
pi pe”cl(ﬂbu Wt tRU T pl yl, pyridazinyl, pyrimdinyl,
pyrid pyrim ny’I pyrrol yl, thiadiazolyl,

t hi az o:E)yI -phenyﬂy{D phdnyennp\;hml'othel twerphenyl radicals in each case

D enot 1 oyl 20 L kel i BICRY A0S . b

unsubs&,g@bgt@lﬂe@rb Rp- or disubstituted by T, is a
coval ent bond, - -, -N(CH3)- or -0-, T i 1)F Cl or

Br, 2)3)( C]p?myl-gl kigt-2, imwhisihdetad melgqatgd from the group

NS USR] o IR AR g0 LR Mo, sgapinclpy!
RS andshpizosl,i l@Oﬁ@ﬁlY[C @ﬁ@dsézﬂyd pipgeidirad, qmraﬁ)hﬁl pyridazinyl,

conpound of t’he fornu i [ ai med in one IrF
of cl apyFnidinyt pexndmpafﬁnn@nyi :PM@"O%E@@QW&OUQF&MZDV thienyt,

3R) - N- @Je,@ﬁ}/@&w ggwlgﬁ&hfbp@e}ﬁk ahd i PRy Mnd R4t in

|yl suc :
3R) - N-éhacrsedn8bbbrdenitly afaamd aoetid) arz, Waslibisfitite pr Mono- or
-p-tolyl succ:| nam de, (2R

3R) - N-isubgit W8I benzi ni dazol - 5-y1)-N - (4-cycl ohexyl - -

Aoy c&éﬁen%dﬂ@ﬁ-@%’%@#@@& 8-,
Tis 1) F ClorBr, | .
2) - -{C4-Cyg)alkyl, in which alkyl are unsubstituted or independently
mono- or disubstituted by -CF3 or -N-C(O)-CHg, or
‘ 3) 7 -NO», and

R5 énd R6 are in each_cése a hydroger_r atom.r

A compound of the formula | as claimed in one or more of ¢laims 1 to 3, which
is the compound

(2R, SR)-N-('I—aminoisoquianin»6-yl)—2,3-dihydroxy—N’—p—t_o!y!succinamide,
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl}-2,3-dihydroxy-N'-p-toiyl-
succinamide,

(2R, 3R)—N—(2-amino—3H—benzimidazo!—5-yl)-N'-(4-¢yc!ohéxylphenyl)-2,3—
dihydroxysuccinamide, |

(2 R,3R)—N—(4—am.inomethylphenyl}-2,3~dihydroxy—N’—p-toly[succinamide,
(2R,3R)~N—(4-carbamimidoylhheny[)-Z,3-dihydroxy—N'—p—tolylsuccinamide,

"AMENDED SHEET
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(2R, 3R) - N- (4- am nonet hyl pheny1) - 2, 3- di hydroxy V- P-t ol
yl succi nam de,

(2R, 3R) - N- (4-car bam m doyl phenyl) - 2, 3- di hydr oxy- V-p-t
ol yl succi nam de, 36 (2R :

3R) - N- (2- am no- 3H benzi m dazol -5-y1)-N - (4-fl uor oPhen

y1) -2, 3-di hydroxy- succi nami de, (2R

%BR BRN-vanin@ii-bbemiimidkEnt|5-@)-K1L4- fuerophehyp2dbHinydroxy-
) - 2, 3-. di hydr oxysucci nam de, (2R
CNE('E 8mi no- 34 benzi mi dazol - 5-y1) -2, 3- di hydr oxy- M

AP A R et icpeol ) g higrephemD 2

-didydrokysaevaydiYle, succi nani de, (2R

3R -N-(2- nzi.m.daz di r.oxy- N1
R ﬁgé—ﬁ\!-@%mmq@ﬂsﬁgﬁw SR -y N By
35?0 @m no- 3H benzi m dazol - 5- yl) 2, 3 d| hydroxy NL
lgl Igerl di n- 1-yl - phenyGsucci nam de or
S(RR RR()-N-f2ramnGRaH-bbenzimidazais-B) ?@dmyemVMdﬁduvomhenyl)
(Shj&ghenoé¥ phenyl ) succi nam de. 15 5. A process for’
ation of the conpound of the fornula | as

bRl B'R‘;—N-(Q-Qﬁﬁn@ll%}-ﬁbéﬁzrﬁf dSAchiong)-2, 3-gingdrompiN R 4-isopropyl- -
conprises a)reacting a conpound of the fornmula 11

Jhenyhsuecatimampisend NH(R3) (R4) to give a conmpound of

(5& t&%)—W—(ﬁaH 1110-39{~b542|9uc§)azol—5—yl)-2,3~d|hydroxy-N‘ -(4-piperidin-1-yl-
phenyl)succinamide or : '
(2R, 3R)-N-(2-amino—3H-benzim‘idazoi-_S-yl)-Z,3-dihyd roxy-N'-(4-phenoxy-

phenyl)succinamide.

A process for the preparation of the compound of the formula | as claimed in
one or more of claims 1 to 4, which comprises |
a) reacting a compound of the formuta Hi

O O

)LO, Ok
=,
0N 0
with a compound NH(R3)(R4) to give a compound of the formula Il
O.t{
R& O O

/N >
R3 ¢ OH (1
> O

o
where the radicals R3 and R4 are as defined in formula |, and reacting the

compound of the formula i1l with a compound NH(R2)(R1)-Boc to give a

compound of the formula VI,

-AMENDED SHEET
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R3-N O O OH where the radicals R3 and R4 are as
defined in formula I, and reacting the conpound of
the formula Il with a compound NH(R2) (Rl)-Boc to
give a conpound of the forpgwla VI, 37 R40 O
R3-NN-R1- BOC - 0 6 R2 where the radicals Rl, R2, R3
and R4 are as defined in formula | and Boc is the

protective gro t oxycar bonyl , and subsequently
reacting to gi conmpound of the formulal, or
Sb)reacting amp oumﬂ of the formula IV /R5 R40 O
-N(ROR3 0 O- waerd| th 1 gﬂ*fals , R4, R5 and R6 -
are as defl E compound

NH( R2) (R1) - Boc %ve‘ conmpound of the fornmula V,
R5-R4 0 0, Rl- 0 R2 R6 10where the
radicals Rl, Rz, R3, , R5 and R6 are as defined in
formula | and Boc is the protective group

! . . _ _
q@ﬁf’goung rgﬁi%%% ng@mﬁgaﬂgﬁggrﬂ abeRAh&Ath foPmdla Pafdd Boc is
the protective group butoxycarbonyl, and subsequently reacting to give a

compound of the formula |, or

b) reacting a compound of the formula [V
RS .
/
1 = O
| RS’NNOH (V)
0O ORe

where the radicals R3, R4, R5 and R6 are as defined in formula 1, with a.
compound NH(R2)(R1)-Boc to give a compound of the formula V,
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X
nuld

P
i

O
SO

v Ri—Boc (V)
Ro
R6

where the radicals R1, R2, R3, R4, R5 and R6 are as defined in formula | and
Boc is the protéctive grdup butoxycarbonyl, énd subsequently reacting 1o give
a compound of the formula I, or | * |

c)  either isolating the compound of the formula | prepared according to
process a) or b) in free form or releasing it from physioiogically intolerable
salts or, in the case of the presence of acidic or basic groups, converting it
intd physiologically tolerable salts, or

d) separating a compound of the formula | prepared according to process
a) or b), or a suitable precursor of the formula | which on account of its
chemical siructure occufs in enantiomeric or diastereomeric forms, into the
pure enantiomers or diastereomers by salt formation with enantiomerically
pure acids or bases, chromatography on chiral stationary phases or

derivatization by means of chiral enantiomerically pure compounds such as
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c) either isolating the conmpound of the fornmula I
prepared according to process a) or b) in free form
or releasing it from physiologically intolerable
15salts or, in the case ofaghe presence of acidic or
basi ¢ groups, converting it into physiologically
tolerable salts, or d) separating a conpound of the
faominulasids, pepgratien of thwdidisterepmeps thesnbtanedr amy remeval of
a suixﬁble_precursor of the formula I which on

e 60 IBNSIIGYRS cal structure occurs in .
enantioneric or diastereoneric forns, into the 20pure
enanti oners or diastereoners by salt formation with
dnmeticamaTit edlicty cpmpeisas aoeieaduscamnodnt drteasiansy

on chiral .stationar has - derj . Zat |

FBEROUBR AR T uRAh e ST e P eSS 9,4 fogether
ith §§h§ﬁﬁé&ﬁ@amﬁsuw@mﬂi sHysifioditelydbrstisicamimols, additive
t hus obtained, and renoval of the chiral auxiliary
@ndigrothe. active GubsiaNees\@NACRUXIRNSS ses an ef fi caci ous
anount of- at | east one 5 conpound of the forrmula | as
claimed in one or nore of clains 1 to 4 together with

I Heh B RY cbaRldundsafithe fbienalad ashysimelddgional drymore of claims
tol erabl e vehjicle, additive and/or_other [

\ 1.
Sipst fan e PEASHICHOR O PaPEEICAMENtRT e OroRhya1ES SHRERY

%%ﬁ\}%hgioh%h?fé&@fo 7 | BB ¢iddhRBEVIREN g@é&n@énﬂfﬂb@%oses,

uctron of a nedicanent for th
RInsHOIEhex hgperseagoidbilify pr 8bmiicichanges! t her apy of al |
t hose di seases whi ch acconpany thronboses, enbolisns,
hypercoagul ability or fibrotic changes. 8. The use as '
G ﬁ?éddaé Plaﬁh iR daitevRidieintBe disk@as 8s hSnyocardial infarct,
myocardi al 1 nfarct, 15angina pectoris and other forns
aihgaeupectons sndojhanyfoons of acyte eNenaysyngrEngl siroke, -

vascul ar di seases, deep, vein.t .S :
Srohe SvaLaig Teatet kb SrETERRL” pybliafRy Hntbotsm.
CARSHIRGraRfFIMIAHE @vents 8ads&Y By eatdsc enrytheiasidardevascular
restenosis after revascul ari zati.on_and angi opl ast

avents stidhaas lestesosis aftensvasenagzatianeiid phgicRiasht Frshgimilar

d b ti ' ' - [
R e e B R S S L
kaggcttbithe risRioithrepssdlid aftsr swpicdl sseweniadredsuch as in knee
i ntravascul ar coagul ation,_ sepsis and

. | t her . .
anciralp el OparatioRntar dipsarinAh ITANGSGURT CaAgatio, sepsis and

S ARSI ALOR Sve i PRI Rt iR TRA OIS, SiRAS Brosis.

RS aahs the nfdiaboit oyndrant: aredtearsegueks), taimor growth and
di seases such as 25r heumatai,_ arthritis

, d
Aumer wtes EERCOTaEYEAEY eRd deekBerEe el dEeReusIERS
&bg@ﬁa@ﬁ‘? gﬂgﬁﬁfana |-DARLLIE. GiRBRASS 8Pfhetm§nbé@9(|§ ts?é:’c@l“h such as

Structlve pul nonary di sease, adu _
iRl deplosity, fibretic elssngasndf thdungs Sudir ancoipisobsiriaive
Eplﬁag%gwﬁéiéggsgg {éﬁu&gg%%}étg%{s’ digs{regsg gy\//necn(t)}n%noraf%q'{noéeposits in

the eye after eye operations or prevention and/or treatment of scar-formation.
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