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The invention relates to novel conpounds of the formula | having
antithronbotic activity which, in particular, inhibit blood clotting
factor 1 Xa, to processes for their preparation and to use thereof as

medi canments. Blood clotting is a process of control of the blood stream
essential for the survival of manmals. The process of clotting and the
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30 cleaves factor X and |l eads to activation to factor Xa. The prerequisite
for the formation of factor I Xa is the formation of a tenase conplex from
Ca2+ and the - 3 - factors Villa, I Xa and X on the surface of activated

pl atel ets. One of the reactions of activated platelets is the presentation
of phosphati dyl serine and phosphati dylinositol along the surfaces. The
exposure of these phospholipids first makes the formation of the tenase




The extrinsic pathway requires a tissue factor (TF) and clotting factors
V, VII, VIll, IXand X In the case of a vessel injury, the tissue factor
(TF) accunulates with the clotting factor VIl and the latter is activated.
The conplex of TF and clotting factQr VII has two substrates, clotting
“factors X and IX. 15 dotting factor%X can be activated by neans of the
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act i vahi @mdebefb® fibrikblydraelstend, Yadtam. an i nportant role in bl ood
clotting. Defects in factor | Xa I'ead to henmophilia B, while increased

concentratlons of factor IXa in the bl ood Iead to a 20 significantly
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orlsnnrmat di- or trlsubstltuted by T, or 3) -(CO4)-al kyl ene-Het, in

whi ch "Het |s unsubstituted or nono-, di- or trisubstituted by T, 20R3 is
1)-(Co-C4)-al kyl ene- (C3-C4) -aryl, in whi ch aryl is unsubstituted or nono-,
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designated as the contact phase. Exposure to vessel wall collagen is the primary
stimulus of the contact phase. The result of the processes of the contact phase is the
(20 conversion of prekallikrein to kallikrein, which in turn activates factor Xll. Factor Xila
hydrolyzes further prekallikrein to kallikrein, such that activation is the result. With
increasihg activation of factor Xil, activation of factor Xl occurs, which leads to a
reiease of bradykinin, a vasodilator. As a resuli, the ending of the initial phase of

vasoconstriction occurs. Bradykinin is formed from high molecular weight kininogen.
25  Inthe presence of CaZ ions, factor Xla activates factor IX. Factor X is a
proenzyme, which contains vitamin K-dependent, v-carboxyglutamic acid (GLA)
residues. The serine protease activity becomes noticeable after binding of Ca2* to
these GLA residues. A number of the serine proteases of the blood clotfing cascade

(factors I, VII, IX and X} contain such vitamin K-dependent GLA residues. Facior IXa

30 cleaves factor X and leads to activation to factor Xa. The prerequisite for the

formation of factor [Xa is the formation of a tenase complex from Ca2* and the



25trisubstituted by T, 4) -0-(G-C4)-al kylene-I-let, in which Het is

unsubstituted or nono-, di- or trisubstituted by T, - 5 -

5)-(C0-CA4) - al kyl ene- (C6-Cl4)-aryl -Q (C6-Cl14)-aryl, in which the two aryl

radical s in each case independently of_ one another are unsubstituted or
“mono-, di- or trisubstituted by T,
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or -SQ2-, T i1sl)halogen, 2) -(CC-alkyl, in which alkyl is unsubstituted

yl, y
orlOnorrestrigtion of tandseussnplen fermatipn-grel thusp-# iimiatien aibipod Rotiimg.- OH or
-N-C(0)-(C1-4)- 25al kyl, 3) -(C1-C3)-fluoroal kyl, 4) -(C3-C8)-cycloal kyl,
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and X. In the case of a vessel injury, the tissue factor (TF) accumulates with the
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clotting factor Vil and the latter is activated. The compiex of TF and ciotting factor Vii
- has two substrates, clotting factors X and 1X.

15 Clotting factor IX can be activated by means of the intrinsic pathway and the extrinsic
pathway. The activation of factor [Xa is thus a central point of intersection between

the two pathways of activation of clotting.

Factor IXa has an important role in biood clotting. Defects in factor iXa lead to
hemophilia B, while increased concentrations of factor 1Xa in the blood lead to a
20 significantly increased risk of thrombosis formation (Weltermann A, et al., J Thromb
h Haemost. 2003; 1: 28-32). The reguiation 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 | accerding to the invention are suitable for

25  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 Ion_g-term therapy.

30  The invention therefore relates to a compound of the formula |



9)-CN, - 6 - 10) -N(R10)(R11), in which R10 and R11l independently of one
anot her are a hydrogen atom -(C3-C8)-cycloal kyl, hal ogen or

-(G-C6)-al kyl, 11) -C(0)-NHR10, 12) -NHC(0)-R10, 13) -NH S02-R10, 14)
-S02- (C1-C4) -al kyl, 15) -S02-NH R10, 416) -S02-(Cl-C3)-fluoroal kyl, 17)
"-S-(Cl-C4)-al kyl or 1018)-S-(Ci-C3)-fluoroal kyl, R4 and R5 are |dentical
or different and |ﬁﬁkpendently of one another are a hydrogen atom or

-(Cl-A4) - al kyl, an Rga hydrogen atom -C(0)-R12, -C(0)-0-R12,

-C(0)-NHR12 or gofCl NC4) kyl, where 15R12 is-(Cl-C6)-al kyl,

-(C3-C8) -cycl oal kyl, {(Ce6- 14) ar¥ Het. The invention further rel ates
to a conmpound of andAHr all stereoisoneric forns of the
conmpound of the f la | and/or m xtures of these forns in any ratio,
and/ or a phyS|ologld%ﬂ+y3toler5%ﬁe salt of the conmpound of 20 the fornula
I, where RL is 1)-(C5-C4)-aryl-2Z, where aryl is selected fromthe group
consi sting of phenyl and naphthyl and in which aryl is unsubstituted or
nono-, i i hyl ene,
rono- sty & EFIHITER. KHAR Dind Bt Lo Bon ) B ALIRETH
25pyr rtbés@lforms, inamy2ptio f and/er & @h&snbtc@mllﬁmalﬁid gelittof Ihe vbmpeubdtefi s
sel ect ed fro t he group consisting of acridinyl, azepinyl, azetidinyl,
befzi thaforamy ﬁﬁiw'%@h2|nldazolyl benzof uranyi, benzot hi of uranyl,
benzot nyl ,. |-yi tihi ;

F@‘I%OL‘Q y (%@ %ﬁ'ﬂZ’ ml\nﬁﬁ&? i aaﬁé’é hitr Hz&trﬁélﬁ %rlouP and in
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dlbenzothlophenyl dro dr of ur an dlhydrofuranyl
di oxol yl, di oxarﬂﬂ '“d’!’%ﬁ‘@)%ﬂ?& kybif Ur@‘f-bi;' ﬁe?waz.dm v ”ﬁHP%WV fed
f%azanyl i m dewofl dinyl, imdazolinyl, i m dazol yl, 1H i ndazol yl,

i ndol i nyl, indolTzi'nyl, i ndoI yl, 3Hi ndoI yl, b5i sobenzof uranyl,

i soqui nol i B} , |esimlln-r1nrfﬁie¢h mesﬂnaneﬂiﬂdtﬂ,,in whithnddd & ipaksic nikogeanol yl ,

i sot hi azol i di nyI i sothiazolin h| azo i, soxazql.yl

| soxazol Ldi nyl SeriabEdapyinand Hinisss et rsbstST PhRgonally

oct ahydr oi soqui qﬁbh@yhi_&wbﬁg}t% 11,-2 3-oxadi azolyl, 1,2, 4-

oxadi azol yl, 1,2, 5-oxadi azolyl - oxadi azol yi , oxazolldlnyl oxazol yl ,

100xaR3 isdify! , -(ﬁ@@n)fﬂ"aﬂfsne-(%r@@”)tawl dn whiich pybisamstibstiyted or

phenanthrollnyl phena2|n¥ henoth|a2|nyl phenoxat hi i nyl, phenoxazinyl,
phfhal azi nyl , ~ pirpeitrz Hindr nwb@@mtadw . pteridinyl, puri nyI pyr anyl ,

Bgi ?élogilazo glr ?Z—E&ﬁ{é&gﬁlky&é’r}' réyf ld%}%érsfcd@% 'I'%ﬂ;g'l)v?m'i:h Bﬁéllr)lg i ophenyl
15pyridyl, pyri il B¥hitutddSe Abhal, Ay or FTESHLRY by Ploll-Pyrrolyl, pyrrolyl,
3) ~(Cp-C4)-alkylene-Het, in which Het is unsubstituted or mono-, di- or
7 {frisubstituted by T,
20 R3is 1) -{Cp-C4)-alkylene-(Cg-C14)-aryl, in which aryl is unsubstituted or
mono-, di- or trisubstituted by T,
2) -0-(C14-Cy)-alkkylene~(Cg-C14)-aryl, in which aryl is unsubstituted or
mono-, di- or trisubstituted by T,
3) -(Cp-C4)-alkylene-Het, in which Het is unsubstituted or monoe-, di- or
25 trisubstituted by T,
' 4) -0-(C4-C4)-alkylene-Het, in which Het is unsubstituted or mono-, di- or

trisubstituted by T,



t et rahydrof uranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrahyciropyridinyl, 6H 1, 2,5-thiadazinyl, 1.2, 3-thiadiazolyl, 1,2,4-
t hi adi azolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyi,
~thiazinyl, thiazolyl, thienyl, thlenq%n1dazolyl thlenooxazolyl

t hi enopyri di nyl , 20th|enopyrrolyl thlenothlazolyl thlenothlophenyl

t hi onor phol 3y -(054319ya1laﬂ¢he-(03tca;4)aatyl @(@6@1t4r)4molrv\mcaa tRe dwbrarpizol y! ,
1,2,5-triazolyl, 1,3,4- triazolyl or xanthenyl and in which Het is
unsubsti t ut ed orradizats i in edich wsetindepdrdertiyt afdngyariothedaienundubskitifed s as

def d ab (C6-C14 |, in which | i
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T, 2) -(CO-g¥)- al(% ek _n %@W@Bﬁo&@ﬁﬁw& byl

unsubstituted or no-, di bstl tu e
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unsubstituted or nobno- I1- or trisubstituted T, 30R3 is

1)- (C0-C4) - al ky | Wisslbsgtes a5 mengt, dit ar Wsudstitaisd by d. as defined above and
| s unsubstiz Ut edé@é C@%R){!elq%cg C{_@tﬁ e Hte't’tlﬁ%'ﬁcp ggi and Het in each

2)-(C0-CA4) - IkyI I’s as “define ove

unsubstituted or [
- 8- -(00-C4)- a‘ﬁg’gpg%%‘?&d%rm fdgr% yl - th%%%%ﬁ-bgﬁ%t?d P%m\ﬁr?lochdit Re t wo

aryls in each cdi;eubs‘itttﬁpdrhjeﬁtly of one anot her are as defined above and
i h d tl t t'_ t ; -, di-
odOF T subatt ut GUEBy A Hlels e Car# AR (BT pnl A st goeh
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5) - (Q0- C4) - al kyltesebgtifie@by) Taoryl - Q@ Het, in which aryl and Het are as

def i ned above angq:l n each case md_ﬂ_i)endentlé of one another are
10unsubst i tUt ed Grofshsikylgne-Hgt-Qrat ipowhichibe twg Het radicals in each

S)effggdcgfao%kg:ﬁ@gi%drﬁ%%@%{eﬁg)ﬁ%@%@ ol "teips R or Bhol i 8F € @S 1

ungubsti t ut ed Ortnm;tutedlby'pr trisubstituted by T, or

-(C0-04) - al kyl ene- Het - Q He in which the two Het radicals are as
15def i ned aBve -Bid5)- fCe&‘aﬁ alldene-iGerensleant.in whicharvhisomsbstifded
unsubstituted or nono-, di- or trisubstituted by T, Q isa coval ent bond,
-(Gi -C4)-al kyI erRé'mOTNH di- oqdgigtostiyted bl )or or 0-, T isl)hal ogen, 2)

S0k T M iR TS50 o oS!
-N-C(0) - (C1-C4) @l dﬁythsubstltuted by T,
200 Qis a covalent bond, -(C1-C4)-alkylene, -NH-, -N((C4-C4)-alkyl)-, -O-,
-S-, or-5092-,
Tis 1) halogen,
2} -(C4-Cg)-alkyl, in which alkyl is unsubstituted or mono, di- or
trisubstituted by -(C1-C3)-flucroalkyl, -N-C({O)-OH or -N-C(O)}-{(C1-C4)-
25 alkyi,
3) -(C1-Ca)-fluoroalkyi,
4y  -(Ca-Cg)-cycloalkyi,

5) -OH,
6) -0-(C1-Cy4)-alkyl,

30 7} -0-(C1-Cy)-fluoroalkyt,
8) -NOo,

9)  -CN,



3) -(C1-C3)-fluoroal kyl, 4) -(C3-C6)-cycloal kyl, 5) -OH,

256)-0-(Cl-C4)-al kyl, 7)-0-(C1-C3)-fluoroal kyl, 8)-NO2, 9)-CN,

10)-N(R10) (R11), in which R10 and R11 independently of one another are 30a
hydrogen atom -(C3-C6)-cycl oal kyl, | ogen or -(Cl-C6)-alkyl,

" 11)-C(0) - NH R10, 12)-NHC(0)-R10, I3}"-NH S02-R10, 14)

(

- S02- (C1- Ay al kmtmaﬁkﬁ QﬁWﬂherRQoérﬁ)RﬁQﬂdé;{éno@%}:yfdfuﬁé%bmér are
517)-S- (G -C4) - al kyl ‘or -C3)-fluoroal kyl, R4 and R5 are identical

or different an@ hydi@g@n@é@my( Cah@Y%{ﬁ@Iﬁ(Mlehawgﬁn@Fhf(‘aﬁ@@rﬁWom or

-(C1-AA4) - alg %{fg g?_ibza hydrogen atom -C(0)-R12, -C(0)-0-R12,

- C( 0) - N+ Ri I3 M. al kyl, where R12 is-(Cl-C8)-al kyl ,

-(C3-Co) - cy;g oaI NH'CO&E@'OCM) aryI or Het. The invention furthernore
relates to a corrpoun& the formula | and/or all stereoisoneric fornms of
t he conpourtd)of -NheSOgrRdDa | and/or mi xtures of these 15 forms in any
rati o, and/or a physiologically tolerable salt of the conpound of the

formul a |, ther eSRp-(Gi-L4)alindni di ne, ani nonet hyl phenyl or Het-Z, where
Het is sel ected from t he ar oup consi sting of benzim dazol yl,
benzot hi azdPyi aR@2r¥bghilHol inyl, and in which Z is anino, 20R2 is

1) phenyl n i.S un stituted or nono- or disubstituted by T,
or 2) Het - 11%pn V\ﬁB@ &ﬁ%ﬁi”ﬂ'fﬁ’? @F@ct ed fromthe group consisting of
furanyl, zoI or and Het-1 is unsubstituted or nono- or
d| substl tut ?.‘:%(C Zgﬁgaﬁ&l%phenyl , in which phenyl is unsubstituted or

po- or dig bst t t-2, in which Het-2 is selected fromthe
group con5|§ |nggo(F;t1 ?'E-YI raazzm benzof uranyl, benzot hi ophenyl,

qui NolRNY¥hd REMT P fldritichl of é!i'ﬁ%?é’rh addnﬁaéyéndérﬁ%f'd?@ arbther agoxazol yl ,
mor phol i nyl, piperidinyl, pyri Cy yrimdinyl,” pyrrolidinyl, pyrrol yI
t hi enyl , t hi enopydragey atem or -(C4- C4§ialkyl and
R6 is - a hydrogen atom, -C(O)-R12, -C(0)-0-R12, -C(O)-NH-R12 or
-{C1-Cy4)-alkyl, where

15 RiZis -(C4-Cg)-alkyl, -({C3-Cg)-cycloalkyl, -(Cg-C14)-aryl or Het.

The invention further relates to a compound of the formula |
and/or all stereoiso_meric forms of the compound of the formula | and/or mixtures of
these forms in any ratio, and/or a physiologically folerable salt of the compound of
20 the formula |, where
Riis 1) -(Cg-C14)-aryi-Z, where aryl is selected from the group consisting of
phenyl and naphthyi, and in which aryl is unsubstituted or mono-, di- or
trisubstituted by T and Z is amino, amidino, aminomethylene,
aminopyridinyi, azetidinyl, guanidino-, piperidinyl, pyridinyl or
25 pyrrolidinyl, or
2) a four- to fifteen-membered Het-Z, where Het is selected from the
group consisting of acridinyl, azepinyl, azetidinyl, benzimidazolinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzotetrazolyl,
30 benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazoly!, carbolinyi,
beta-carbolinyl, quinazoiiny!, quinolinyi, quinolizinyl, 4H-quinolizinyl,

quinoxalinyl, quinuclidinyl, chromanyl, chromenwi, cinnolinyl, deca-



-

30t hi enot hi ophenyl and in which Het-2 is unsubstituted or nono- or di-
substituted by T, - 10 - 3) -phenyl-Q phenyl, in which the two phenyl
radicals in each case independently of one another are unsubstituted or
~nono- or di-substituted by T, 4) phgmﬂ-—Qh(CB-Cﬁ)-cycloalkyI, i n which
phenyl and cycl oal kyl in each 5case independently of one another are-

unsubstituted omh; dmmnntﬂfnyﬂimbmmmﬂahm elibénzoThioptemy| ditydtefuran[4,3 whi ch
Het-2 is as defi ned above_ and phe se |nde8ﬁndently

n each c
of one anot her é)ﬂ'éet&'ﬁfﬁ%@mf@@ﬁt’le@hﬁgr%ﬁ?@yﬁgﬂo’@’ﬂu@%@@\ﬁt%8"@9 Ny,
106) Het - 2- h ﬂﬁeﬁ, I d
Het)2 in egzﬁ g?ﬁeql hgepenag\h B%M (S)fr'iigézan h@%ﬁg&ﬁﬁsﬁgf??md gp nono-
or di substi t ut edmimazblyl, o‘rH Yl)dfﬂoi)ﬂ @dblbmylzlndohzlmMI n:ldocheSH-\mddet 2 radicals
are as defined abqve a i n each se I.I’ld n of o ano er are
inSubst | fut 6q orSORARERBTABY., FOGHICNTYkisan By ey debiedez G iRy
-CH2-, - N(CH3) - lélfmd&gl :s-Bth%%]de@ 5—9§otﬁfazoﬁﬁyl(@otiﬁ‘éﬁchﬂ| i'%kazdi?uwm ch

al kyl is unsubstitute nono- or substi
-CF3 or -N-C(0) mbmzonmaw eﬁsoxaz)ohnylg Clorghplinyti kyaphtsyridimyl CF3,  6) NO2 7)

hycrogbn at om oPCBERRAPAUPRINY Rl ST cle sfaliaaBRf GRS 2 1518

-S-(Cl-2) -al ky|oxaBﬂazoB5 A2k %@é@oi&;ﬂ‘i@ﬁ%x@@ﬁ&o&rl hysdizolidinyiabraroivt; 11 -
The term " (Cl-C4) Cl1- 05) ""i's understood as neani ng

hyt@r ocar bon radm@lzeilcﬁnﬂs@)(@fémi@wicmﬁ%mﬁﬂtbn@ﬂvlapﬁﬁﬂalﬂﬁéﬁw,or branched and

t l1to 4 th | |,
Toopropyl . but yPrenebubyit RashalR an Bin e ReRBEimC ™ L obent vl
hexyl , 2, 3-di netghenbibARS, @htﬁ&@ilﬁ%ybipe%z'mﬂ p@erfd;ny(, @ér@hyﬁaﬂ:m;&ne i S

understood as neanin hydrocar bon radical s V\/nose carb cha nr{ﬁ
strai ght-chai n GW#nAnRYaawhPYe7ARlidImg pirazolinys HYRAS laz} exanpl e

ar 1 ar y. butyl g aeoR 2l 9?@%%”?%@%%%%18%@@”%@?e e
"16C1l- C4) - al ky| epyeitlyi, pyrimidinyinggmrslidiod, agrrofirayhi 2id-pyyrohvbaayrtadyl, r adi cal s
e Bon” o bom, 1 S Pahih EShil PRt g A SR, RGBT "= 1 1 ¢

tetrahydropyridinyl, 6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4—thiadiazolyl, thianthrenyi, thiazinyi,
thiazotyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyridinyl,

20 thienopyrroiyt, thienothiazolyl, thienothiophenyl, thiomorpholinyi,
thiopyranyi, triazinyt, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyt, 1,34~
triazolyl or xanthenyl and in which Het is unsubstituted or mono-, di- or
trisubstituted by T and in which Z is as defined above,

RZ2is 1) -(Cp-C4)-alkylene-(Cg-C14)-aryl, in which aryl is as defined above and

25 is unsubstituted or mono-, di- or trisubstituted by T,

2) ~(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl, in which cycioalkyl is
unsubstituted or mono-, di- or trisubstituted by T, or
3) -(Cp-C4)-alkylene-Het, in which Het is as defined above and is
unsubstituted or mdno-, di- or trisubstituted by T,
30 R3is 1) -(Co-C4)-alkyiene-(Cg-C44)-aryl, in which aryl is as defined above and

is unsubstifuted or mono-, di- or trisubstituted by T,
2) ~(Cg-Cq)-alkylene-Het, in which Het is as defined above and is

unsubstituted or mono-, di- or trisubstituted by T,



et hyl ene (-CH2-CH2-), propylene (-Cl2-CH2-CH2-), isopropylene,
i sobutyl ene, butylene or tertiary-butylene. The term
"-(C3-Cl1l2)-cycloal kyl" is understood as nmeaning rings of 3 to 12 carbon
_atoms such as conpounds which are derg ved from nonocycles having 3 to 8
carbon 15 atons in the ring such as cycl opropane, cycl obutane,
cycl opent argy, cym(glmgaaﬂq/,]ewcﬂ: § yeargl-Qr (G Ch gpatydrie whith tie twee deri ved
fromthe bicycles bicyclo[4.2.0]octane, octahydroi ndene,
decahydr onapht hairdadn edeh ahsel intependeolly 0 oad popties are ag slefined @doveor

dodecahydr ohept al ene or,from.t he brjdged_.cycles,such a L§ oct ane,
spi ro[ 3. 4] oct ané?ncgﬂiera&f‘%?ﬁ%md%ﬁ@fé I%‘%ﬁ’f’ﬂi rf?&ﬁtuzlﬁéggﬁtg{ezd é

20bi cycl of 2. 2. 1]heRd-a8Rr R tridiivevifilted By2r 2] oct ane. The term

"-(C3- CG)\-MS“ycI oal kyl * "or "-(C3-C8)-cycloal kyl" is understood as neani ng
rafli cal s wii)ich af@Co-Geniaiiaderna-Hog c@fdl-@s(@}:&i@ﬁ piceclealkyl, 8y whichearg! isar bon
atons in the ring such as cyclo ropane,,cyclobutang, C clop%ntane,

cycl ohexane, cyd@solripesabaye PY5tRalkds Upsulsiuied anMonesAclh) - aryl " i s
under st ood as [ t+c hydrocarbon radicals having 6 to 14 carbon
atons in the rrﬁggh@%%géggﬁytAryl radi cals are, for exanple, phenyl,

napht hyl , f3r ex&pi0y)dikbdeta-{9§-C 24 rayhChlibt, imwhiohyaryband Heb aesmphs.

Napht hyl radicals and in particular phenyl radicals are preferred aryl
radi cal s. The t atefinet aovetandfinfaasbreasenibderendaatly of onegnotherarender st ood

as.neaning ring 30 t havi n ons, which are present
i ﬁoone, | t\g/]vo Ior gtq{ﬁgﬁgﬁmf??gvy\é'gﬁg Cﬁbﬁﬁ%@@%ﬂ‘%ﬁm&anot herI and in \R/ni ch
-one, two, tg)ree _@Oj%ragky@ﬂé%@%?cmﬁ)&é@nﬁn wictr e9t and Het are Bbe gr oup

consi sting of oxygen, nitrogen or sulfur can replace the respective carbon
atons. Exanpl es deffineiebeveiang is\estobnmasar independentlg of onedinodhar arer i di nyl ,

azepi nyl, azetidinyl,. . benzimdazolinyl,. benzimdazalyl, benzofuranyl,
benzot hi of ur anyIl‘,“sb’gﬁtitHf@qz%rpWQH?T’,d’béhfi'wgﬁéfj%‘d?b%gng%t hi azol yI ,
benzotriazohyi, RepIohelikddes-Het-BEEA RONARAKNS twd eRE radESaFE1a%! |
carbazol yl ?)4a_1- ﬁ@ﬁg baz‘g%%, ecegr?b_ol i nyl, beta-carbolinyl, quinazolinyl,
qysnol i nyl, qui ngfingdMbovedhd! in &2 cidld intiByendantiymdonki andther are

qui nuclidinyl, chromanyl, chronenyl, cinnolinyl, deca- hydroquinolinyl,

di benzof uranyl , unsvéativied @lblﬂi'@ﬁ?h,dldphV@ﬂéﬁﬂﬁHéﬁq@,’ 3. b}- tetrahydrofuranyi,

Fur am? 11 or ey PO ) ARV SR UG Ry Forcd T 22 1

1H i ndagzol 13, i r]{g?g)%éwl , indolizinyl, indolyl, 3Hindolyl,
nyl , 1 soqui

i sobenzof ur I nol i nyl, isochromanyl, 10i soi ndazolyl,
i soi ndol i ny2), i s¢C iy pelkylj mowhichzdkyt i upsybstitiited ohisamonibnydi; or
i sot hiazolyl, isoxazolyl, isoxazolidinyl, 2-isoxazolinyl, norpholinyl,

napht hyri di nyl , tosuksiijetedibyodGirog}-fyeroatkvhdNGENYPH aF 2, 3- oxadi azol yI ,
1, 2, 4-oxadi azolyl, 1,2 5- oxadi azolyl, 1,3, 4-oxadi azolyl, oxazolidinyl,
~oxazol yl, oxazol‘i\HC@)'(CD‘Qﬁ)‘rﬁlﬁﬂanyl , phenant hridi nyl, phenanthrenyl,

~phenant hr ol j.nyl , phepazj nyl,. phenothi azi nyl, 15phenoxat hii nyl,
phenoxazi nyﬁ}), pﬁ(ﬁé‘[@‘ﬁw‘?a’hﬁperazi nyl, piperidinyl, pteridinyl, purinyl,

pyranyl, pyjazin razol idinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazéﬁyl,'%@3%%%ﬁﬁ$ﬁ§ﬁ%#yﬂ, pyri dot hi azol yl, pyridothi ophenyl,
pyridyl, pﬁ{iniQkﬂxl, pyrrolidinyl, pyrrolinyl, 21-1-pyrrolyl, pyrrolyl,
tetrahydrofdranyl, t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,

t egr ahydr o@)r i di-QH(C1-82)Rlyl5- t hi adazinyl, 1,2, 3-thiadiazolyl,

201, 2, 4-t hi adi azol yl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,

t hi ant hr enyd), t MCEC s )-fluoraadylyl , t hi enyl, thi enoi mi dazol yl,

t hi enooxazol yl, thienopyridinyl, thienopyrrolyl, thienothiazolyl,

t hi enot hi ofijenyl-N@hi onor phol i nyl, thiopyranyl, triazinyl
1,2,3-triazolyi, 1,2,4-triazolyl, 1,2, 5:triazolyl, 1,3,4-triazolyl or
xant henyl . 9mu3tiﬁhh"-(Cl-CS)-fluoroalkyI" i's understood as neaning a

then <) s u od a 92
e, "t ok  RIBRIAT P AT e hiEhE e breSdithefgl 1o
- @bF- C1- 1F2, - CHEhGiRGen-2tbRy, QFESy-CaPldRelBad/], ha@dRrQbiC 1-CF)2alloR3,
- CF2- CHF2, -CF2-CH2F, -CH2-CHF-CF3, -CH2-CHF-CHF2, -CH2-CHF-CH2F,

- CH2- CH2- CPBY) - GEJOGHIH-@4R, - CH2- CH2- CH2F, - CH2- CF2- CF3, - CH2- CF2- CHF2,
- CH2- Cr2- C'%)’ -NH-C(O)»-R10,



4

30 - CHF- CHF- CF3, -CHF-CHF-CHF2, - CHF-CHF- CH2F, - CHF- CH2- CF3,
- CHF- CH2- CHF2, - CHF- CH2- CH2F, - CHF-CF2- CF3, -CHF-CF2- CHF2, - CHF- CF2- CH2F,
- CF2- CHF- CF3, - CF2- CHF- CHF2, - CF2-CHF-CH2F, - 13 - -CF2-CH2-CF3,

. - CF2- CH2- CHF2, - CF2- CH2- CH2F, - CF2- Cig2: CF3, - CF2- CF2- CHF2 or

- CF2- CF2- CH2F. The term "hal ogen” is understood as neaning fluorine,
chlorine, HB)mM RNHeBOReIte; fluorine, chlorine or bromne is preferred,
in particular chlorine or bromine. 5 The term"a basic nitrogen-containing
group" is Udder sEO0CasCrpralkivhg radi cal s where the conjugated acid of this
group has a|55>Ka of a aroxi mately 5 to 15. Exanples of this basic

nit rogen-cd ai n$9@"§ dﬁbO,are am no, am nonet hyl ene, am di no

(carbam m dqyl ), ~guanj dj.n azetidinyl, pyrrolidinyl, piperidinyl,

pyri di nyl g%arﬁ'ﬁg)ﬁy@‘idbﬁ%ﬂ?owﬁlﬁg’ncti onal groups of the internediates
used, for npl 1 RO, OF rboxyl groups, can be nmasked here by suitable
prgt ect i vqu?ouﬁgT(@ﬁ¢ﬁ}igilk¥F%r otective groups for anino functions are, for

exanpl e, tq%%t - Qg;(%}’é%}t—ﬁl?&\slafk%he benzyl oxycar bonyl or the phthal ol yl

group, and the tri osyl “protective group. Suitable protective

gr Oupﬁg 8hd REe GAG Riuniical S@itbRIht @n8 inb8heRIcH ! o ond! dnbtherddngl a OF

aryl al kyl esters. Protective 15 groups can be introduced and renoved by
t echni ques whi clivydragensttbrrkaowl 1604 Haliylidndd here (see Green, T.W, Wit z,

P.G M, Protective Goups in Qganic Synthesis (1991% 2nd _Ed., pp.1-16,
W | ey Rher sci er?c'é\{df@@emétﬂr@nﬂ%,)'ﬁi% BRIy - QLN -RI8M) | Thi ene) .

The term protectjve gk | so include pol yner-bound protective
8 Rt

groups. Such mas nds according to fornmula (1), in which, for 20

exanplggy jshe T ungd | enalang) oips-oh)-&ksodirRg g8 afyfor A3t R4, R5 or R6
can o;i):ﬂ onal | y a@st@%z nﬁékx@g c@n,@tﬁohgh%ﬁ)&n I I'y thensel ves not
phar macol ogically active, optionally be converted after admnistration to

manmal s by netabolization to the pharmacol ogi cally active conpounds

accor dihggnventignefuriheanererelates trgecarorpendh s thedesndiadgardor 8k i nventi on
can b . |, ' : S

descr e SORER S o Hy CRoBLAG R RS el AT P ARGl kR B OERBSEE 1
prepafamm afy tdie, andios anshyaiolbhiealiptolaitablel salhdf the afmpowicoftbiesoner i c
formaof the conpound of the fornula 1 30 and/or of a physiologically

t ol er A¥rauigd) wheke t he conpound of the fornula I, which conprises preparing

the c und f0or ' ‘\‘ﬂhféfﬁ o B 5 "l
The r%?@a%sb%?é'ﬁ?ﬁ%@hﬁn%m% i!%ggﬁezﬁe 1 g\ﬂ% l% ﬁ%‘%?rgeﬁﬁnggﬁng as
those 5 i n grivep congistimglobiberndimidamiigl) bethzotMiazolyhamdrisoguiradinglc enden gr oup,
BOC is the protective group butoxycarbonyl and OGs is osmum In a process
step A th& ﬁﬁﬂ“'ﬁg’ the formula Il, for exanple

(3R 3y~ 3- (4Bocary : | j i_Gyr di it in a
o B e PR B e R e o T o S R BRpY T
tetrahydrofuranaofTHF), N 10 met hyl pyrroiidi none (NMP) or di oxane and

Lo WL 5 S0 e 1 R O b 1 R R

2-am no- 6- ni t r obRALAINiRENeBYPANd Flet-135 YuinkUb¥titu#dPor mono- or disubstituted
di am nobenzi m dazol e-"1-car boxyl ate to give the corresponding amde (II1).

For this, as dedwrT.bed above, a customary coupling reagent such as TOTU,

, 1 TU or. . i.table b ' h
250 TR i cRyr e gRE BBttt ookl RGBS v
4- di met hy| aiyi nopygtialiinwHich PMAB)is abRcHSE tonStHesRaUS Roh¥istingmPound |V i s
obt ai ned by ‘renoval of the protective groups such as t-butyl oxycarbonyl

(BOC) accor di ng henzimigazelyt hesznbuanyls benzetbioahenylTRainolipg; gyinozalinykor
Roci enaki P 3. Mol il E ROy s ReRb GE BB Bio2hEing
' pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolyl, thienyl, thienopyrrolyl or
30 thienothiophenyl and in which Het-2 is unsubstituted or mono- or di-
substituted by T,



By fresh am de coupling with suitable carboxylic acids of the type R3-000H
under anal ogous conditions as described in process A the desired conpound
of type | is finally obtained. In the case of conpounds of type Il which
_are not obtainable, for exanple R2 =4let, 5 conpounds of type | can also
be prepared via a route (for R6 = H) starting fromthe correspondi ng
ci nnam ¢ a@)ds. -peseyl-Q-phanfl, irswhithdhe twegsanyhratficdibén eacmaase acids to
gi ve the correspondi ng, i sopropyl cinnanates take | ace foll gwed by an
ani nohydr oxyl at i"b‘??ﬂ%%@ﬂgy ﬁ’éoﬁé aﬂeﬁlqrﬁ@&@ybﬁ@?@pﬁ% %‘9893858’" Af t er
subsequent aci di : ki val, two-fold am de coupling (1. with R3-COOH
and 2. with 10 ﬁﬁf’%{{@%?y% renoval of BQOO anal ogously to the conditions
descri bed @jove phehg-Qg$lz-E¢)-cydipaliylsn ehitthphenydand eycloaliyk sweaeh
obt ai ned. For both processes described, the conpounds (I) where R = H can
i nSprincipl e be casairdansndentiyed ase enothenargnsubakiuieched Meeot PEdkat ure
(for exanple eStg‘BﬂEﬂf iqn or carbanoylation) directly to the

Fhy

derivatives wher t’equal to H 15 The invention further relates

to a procesy fomHehgl-QriderR dhivdiichHdiriscrnpsined afovdend phemyland and/ or
of a stereoisoneric formof the conpound of the formula | and/or of a

physi ol ogi cal | y HejtZ%ingach aage ingependentbrpfrnrianethenars wpskhsiityted @i ch
conpri ses a)reacf) he formula Il X~-NH O ))-L R2ZOH 00 6-R6
where X is an a?n{.'éllf)@p‘?o %@ggﬁ’&ﬁ and the radicals R2 and R6 are as
dedi ned i n&hor mHef-2-Qapitdnyd, inompioh hibtiHERI) défihed abayevandiphemyp@mndd of t he
formula I'll, X'-NHO R2-(111) R6R4 2 re Xis an,am no praqtective group
and the radi cal H2 neachaade HORBCAIEMLOIS AGRER ar HTHESTRtGH @
converting the ¢remeUdidibditeebdyyig 111 to a conpound of the formula I'V

by renmpoval of the protective group, -16 - NH20 R2 R1 jNA(IV) R6..6R4
wher e the r7adi calel-RR-HBRZ, Rawhich RS hapdlais? thefitale are asdednedabova |, and

reacting with the conpound of. the fprnula V HO NO 5t 0. qj.v he
conpound of the r'ﬁa&HI‘fas8r'n%?%‘?qcf?é\%i@&n§tq%|:ﬁ?h%reclg}%’gghﬁﬁ%# %t he
fesmula | pr eparrﬁ@h@ccﬁ-qlqgumﬁgt@dmyop,ess a) infree formor releasing it
from physiologically intolerable salts or, in the case of the presence of

aci di Q& basi c age@iaknt basey eCHpngN(EHZ0- Phfdi ol ogical |y tol erabl e salts,
or 10 _c)separati ng%la conmpound of the formula | prepared according to
procedsiSa) Yor &.4diaF&l e precursor of the fornula I, which on account of

Its chem ca) str n{-;d%ﬁ%r ,gip%ii\iﬁh%'ﬂéjl‘ﬁe‘; QRS stitftbd G RS-y 1 ¢ forns,

into the pure en
substituted by -CF3 or -N-C(O)-CHg,

20 3) -CF3,

4)  -O~(C4-Cg)-alkyl,

5) -O-CF3,

8) -NO5,

7) -N(R10)}R11), in which R10 and R11 independently of one another are
25 a hydrogen atom or -(C4-C4)-alkyl,

8) -S02-CH3,

9) -S-CFgor

10)  -5-(C4-Co)-alkyl,
R4, R5 and R6 are in each case a hydrogen atom.
30



di astereonmers by salt formation with enantionerically pure acids or bases,
chromat ography on chiral stationary phases or derivatization by neans of
15chiral enantionerically pure conpounds such as am no acids, separation
of the di astereoners thus obtajned, and renoval of the chiral
“auxiliary groups. A conpound of the Tormula | prepared according to Schene
1, or TReSsink 8T £CRI-2AYNSE(0F -Chlcalkdll BlRddrsidodcds eranigdwdrocdrbohs
chemi cal structure occurs in 20 enantioneric forms, can be separated into
t he puidicsisaHdsen®irsort phaibeis Strajghtychait or banched andviantaiesdrioidoort tcal | y

pure acids or bases, chromatography on chiral statiopar, S..or

der i vBtGashen aipres: faeaxamete BEtha etéﬁ'alﬁ’f‘?%’e‘ﬁ?ﬁ@lpytr bﬂaﬁé¥9%‘;t¥a§g?m9w§uch as
am no j e i ﬁ%gy € i _and renoval of
t he cﬁﬁgéflcbsee%ili @?Q?&f@?‘ oétﬁ?se?-l IESg’r ’t%’gqﬁ%@ﬁﬁgg?%{?ﬁgbg gﬁ’rzrul a |l prepared
acgor Jhadetm “FChedx)-dikgiznctis trederbivadsas eeadiriginydroeatoniredicalsi whose case

of the presence of acidic or basic groups, converted to physiol ogically
t ol er abitensehiais i gtraigbtsshain. orlbiapehrcaed sopiging 1 t@ ﬂecaémn)a%}w.éw t he

formula I, if it occurs as_a [mxture.of ] LS S0t I omers or
i s obEXPHDIE M?t‘?%%”%-r%ﬁﬁ'ﬁ“SyR‘E"r?éi‘? ’<J;13'50pr(rlgiSs g‘f]%b%’igﬁt%@?%@F s b?@i Separated into
the p%rﬁaﬁ,lt&m?@n%omowwiéd@eas b}bo@brecmrbbﬁgrﬁi@@&em“-@redr)@kwe@@’tibOna! ly
chiral supporf material, "or, if the racem c conpound of the formula | is

capablyadefstead bis hezaring bpdrdvarbomaddicaia whospstaabomn zhainds straighbehain

2031 | PRPARRGR AT eontaineal tad Rerdrpih SoeaBRe e Gl o o
o 1 P ESTRERTESE sEEP TR RH R TR BB R e on BRI et g
chr onB P By B eER O Lo st'ati onary phases can. al o be. useq af ter
appr offthiegtbam dgCiav@l b raydloalkii tsonderstdoel pemeamirgkiingedf 3 fo t Acadvan For the

separation of the enantioners of the racem c carboxylic acids, the
di ast eteossuth asaionspainds Whishiatg deoived dtsim manasyeles diaving 3149 & gaskon

optically active, usually connerciall bt ai n

oA%<k RE e o SR o Yy SRR B B BpeeRE. S8 SRpe, e o, 1.
and D¢gEighBbfite 4t clByctard Ahivh 8¢ dBfiged ABRPIRBIcyded sol ated as a solid,
the nofe readily soluble diastereoner is preC|F|tated from the nother

| i quombicystpi4 ReDlpatance naiahiydraindens, slesahydresarh W@%QWB@"@?E@@PE c salts
thus o ﬁéghgcfr%pﬁlgg?%rcﬁ%}%r}é‘méﬁg%%@drgﬁéﬁfa le At dth e bﬁﬁﬁed Epgefacem c

conpo _ arn“a“basi ¢ group such as”an am no
gr oup sugpRiskpi .Bﬁfdt@@b,lsyiﬁ[S.hF) Hes spive[8. bmorase usicygof@ot.f tteptanact i ve
aci ds, such as ()-canphor-10-sulfonic acid, D and L-tartaric acid, D and

L20actbieyclol? @. Hhgrane ericyclpletgidtarRe.aci d. Chiral conmpounds which
cont ai |.cohal~ 0 ] I ; } i
cont g aLeaha or cerag b e cancalonde comeian sshemnng |
~am no agi-gs \M‘ﬁgﬁ e %%gi(léé ?@?ﬁh%éﬁ?&iﬁ%%%é?f‘ing;@t@%%r Do S eaMhsRbbhscihi I al
carboxyl'i ¢ acids can be converted Using carboxy-protected enantionerically
pure ane ringatict sast cydidpropaneesycinhutans, eychpentansrmyclohexkgngyeslo-
hydr o;(Q/c rbox'yl)ir{g %ﬁi ds such as lactic acid, to the corresponding chiral
est er 81° O e¥eCGPPEi ity of the amino acid or al cohol radical

(2)?% Nt FREUSHA "i-(@:,foi)t}é}gzlia%ﬂ?rsi Grddr¥toddr R frRRRIgARrobatikIRdrb@irbbhieadienir at i on

t he 1 somers, rrying out a separation of the diastereoners now

pr eseMaviig 6ty J4arbd@btas o IR0 YA hrapliddlable fot etdmplar y phases
and then renoving the entrained chiral noiety again by neans of suitable

net hogsen$l) naphtHé riop egamipie t apbiisg, 2hapbtisl, ainthiyeoctiuprenpddapbtivd di ng to
the invention the possibility arises of enploying diastereonerically or
enantif@ﬁﬁﬁlsc@d&F‘W@U@fé’hﬁ’ﬂ%k{aﬁf‘@iﬁjﬁ%p‘ﬁﬁrr@%@ FaYS?iSt i on of the

backb Uk i =Qf ey t hdd can be
el oy 0 BB Rl B e D R B R S g
prRoduclystems Bapingphteets bafsureamnts,iwhiemane poesent sadhg, two or three ring

di astereorrerical%p - 18 - lijre formac ordirll‘g( t&l I‘OCﬁilse nolvn from
the | iSysteapgFaNN @temerﬁ&ﬁ,ew 2 VDI 1S, WRat PR OF FETISRRUGELPS of the
skel et ' ' j Rit.c@r el se an
enant 1 e R o S B SO ool 1 or

st age rebldckehs yaspextive candonatoros! fxamplasefdhesgering sysients argithspr oduct s.

Li kewi se, a sinplification of the separations can be achi eved by
proceeding in two or nore stages. Acidic or basic products of the conpound

of the formula | can be present in the formof their salts or in free
form Pharnmacologically tolerable salts are preferred, for



ot

o

10 exanple alkali nmetal or alkaline earth netal salts such as

hydr ochl ori des, hydrobrom des, sulfates, hemsulfates, all possible
phosphates, and salts of the ami no acids, natural bases or carboxylic
acids. The preparation of physiologigglly tolerable salts from conpounds

“of the formula | capable of salt formation, including their stereoisoneric

f or ms radicaisrabriaiiny Campa%&azelﬁlrgﬂ! dmnz)mlcmzohmyhmhmdamlw. manner known
Wih b t d t

Py o GEEAI5BM: BE 2N RBiPaMs DSRED IR GPnEP e, BAZEE 27O exanpl .

tri ”mb@‘ngf)tr%fzohﬁ tfén%{e%@z?)ﬁz! H&ﬁé’tﬁ!a%\ %er%@tﬁlﬁﬂ&klia%%ﬂ {, 4aH-

tri ethanol amn tronet anol” ‘or alternat’i veI basi ¢ ani no aci ds for
exanplcarbaziyiecarbolinglj metaeyarboliiyhi qwnazcbimyhawpmlmﬁb quinoligieyt, éHrl a | form

bl | kal | , ..20al kal h I d
oo UG OBV BRI e HBSR gy T Yh AU YR S8t ups.

st abl ¢4 Fd(.g.l iR, 'cﬁsbr%lf&r%nga@n@r%tm@pnémﬁadiﬂydwrag[zsgmng aci ds. For
t hi S, I norgani c and or gani ¢ acl ds such drochloric dr obr om C,
sul f urtetmahychrofwanyiudlhgdro@urmyhdmxplyinélohanhlsdm@hﬁan&i Adsdl f oni c,

7 SRR AR R IR e gk don

t ar t alhdolingH G&ddlizihyl, IhJGIPF, 3@%@%%05@:‘&(&9@@! rsmju"mhn&ﬂllsmcmromahyh, c,
fumaric, maleic, gluconic, glucuronic, tic or trlfluoroactlc aci d

aié sisqingazolyiTisemndeliay IS@W@MO'SP&'@Z@?"@SH Frisotiiaaiiny iSeinEzodent ai n an

physi SbgEaT TGPl 2 CaRE SRR BRI, T | ®anal or Can”

e L“%%ﬁf‘;ﬁ?‘.“?ﬁ?%“ o gmﬁﬁmfygd} ALy ToLeran e veht ore
addi t io¥@ digzghty 1.81hexadiazg! V'e%ﬁ%%ifﬁmeg l %’ﬂﬁ g%ytgxo{h@gn L on account
P entirion BRI, SRR RRIR PhehBR bR ONEIRITNR, R tary
pllsvemﬂ'leunxaﬁninyihphapgxaﬁmdj phithbzszinyd mpawmwmmncanxﬂ pieé@ura/ﬂxl puriny!,
Lhe 1 RYEAIYCRYEEEYS SN r*&éfn%ﬁ%-?@\"'tvgr%'*’%ﬂ BRGSO ana P or

thera Hb&n@%ﬁbf?! ﬁaé!h%k(ﬂ)ﬂ ﬁmFFBﬁy! 99ﬁdﬁgwraﬁiidmypqwndnqrnwcute

treat t and f ng-term era e conpoun the formula | can be
enpl omﬁ‘ailnylpaﬁ-pyfr@yivmwralyé tstnainﬁrpﬂg'aﬂyioiﬁttﬁfydrm%@wmhnuél | -bei ng or

di h

1 br ofreatrngu Bt AR OrGRRERE a2 R YR A AN B
abh otfiren f’hﬁ%fd’{’ézcﬂi}l qt,czasméaua@@ryormsw wmla |, tieantdkenyl ARldzMgr al  vascul ar
di seases, ﬁ vei n thronbosis, pul nonar olism_ enbolic or thronbotic

event sihi@agbfé]g iepyk Ahigheimidazalyk Hieaaox i @Wf"éﬂ”%\?@ﬁﬂ@pmﬁsas )
rent Uippiieati, HEARGIEEE yBhorPRal R ARbYHERE A YRR O 2

-t he f or pdlgiakbosan De-wiapbigy ads, |4ctrzatblyeaemmhw;ch | ead to contact of 15

the blood with foreign surfaces, as in dial ysis patients and ients with
| g e €k uammiasinorsiedas FeARIng %aart@i!gersenﬁ%ﬁwyed n
order to reduce the risk of t s after su ﬁ IMerventlons such

a25i n Tluesbatathalyiradi Wh&‘ﬁblﬁé{quﬁg ESHEGIRIEST ngradipaly, o
sui tabb(p?%or cHRs LEA F”e@FLFOtF%at W-@W%h @Qrﬁﬁfﬁmﬁﬁ&ﬁF%m ravascul ar

coagul at i Si S nd o ht ravascul@ar event s“whi ch“acconpany

| nf | anpp -OhF urc e, -GPAIBRAASCRS-GHIR, f OCP3LUGHIF ar@HsLCHBRERS f or t he
prophyl a r% trm%r t meht’ of Patients Jf‘\'7.}\,1th}€%t heprrr%usclierom s, di abel?%s and

t he WEC&@U!—IF—QHRH OIGHMBHEICHis FSQOH%I-Gblg—ﬁg,OF@HQ&m@ (IH{ég,hem)st atic
system (for exanple fibrin deposits) have been inplicated in nechanisns

whi ch -DebsOHy-Oliul, ZEH gHGF-BFapn o QHpHOIF ;REHES!, aSiHp-CRpeCHpFt he

i nfl ammatory and degenerative joint diseases such as rheumatoid arthritis
an@ ar-Citfo€iHFE-CBmpaiitCRIF-GHileo f e hirk-@HF-@HeFs uCHibCélA-6F 3t he retardati on
or prevention of such processes. Further indicati ons for_the use of the

corrpouﬁ?drb‘:-QHZ-ﬁé‘]ﬁmrTQHE-@HaT@*ZPerHFCCEEan&S -t 1G™g2: such as

chroni ¢c_obstructive pul IS e%_ﬂ}d re di stress
syndr oft {-ARDSE Mavd &Faqﬁé?%@&sm f%tl)'tFﬂw 3@5&@&% er eye

oper ati ons. Corrpounds of the fornula | are also suitable for the
prevention and/or treatnent of scar formation. - 20 - The nedi canents
according to the invention can be adm ni stered by oral, inhalative, rectal
or transdermal adm nistration or by subcutaneous, intraarticular,
intraperitoneal or intravenous injection. Oral administration is
preferred. Coating of stents with conpounds of the formula | and ot her



Sui table solid or galenical preparation fornms are, for exanple, granules,
powders, coated tablets, tablets, (mcro)capsules, suppositories, syrups,
j ui ces, suspensions, enul sions, drops or injectable solutions and
preparations having prol onged releas 15 of active substance, in whose

" preparation custonmary ex0|p|ents such”as vehicles, disintegrants, binders,
CO&tlnGF@Q@H&SBF§WB¢F? -@F%QE@QSSH§F|L¢F €Faf | avori ngs,
sweet eners and sol ubi |zers are use requently ‘used auxiliaries which
may beCiFenrCForEidFane DEgrEEHL@HoBI bonat e, titani um di oxi de, |actose,
manni tol and other sugars, talc, |actose, gelatin, starch, cellul ose and
its de'l'me\/Mnm/“élalog@ni’ isalindstand qﬂ meanmg Suarineh chbrioedbﬂanwiee agiivdine;

sunflgI e%a]nut orbsesama o] fﬁﬂpg eth ene ﬁl:oill al,, nd sol vents such as,
for e é.‘f?ﬁf‘@ CIIPERS PEPTRATEFR 'S REPRETT ‘bPa%'SFk?ﬁ? geQ 6‘?1’6‘f’ke such as

gl ycermis teﬁhe‘fa%a%lﬂi b{ltrogéﬁ-déh?él eutblipals RSO is8Nheahifghagipalsed and
adni ni stered i n dose uni t ere each unit contains as active

const iwhasattha cosjugatas acid of #iis greup bapauUPIke 6f apprexinaatelll Bita 18ccor ding to

the inven C capsul es,
coat e FERET of s bHSiSTER ot o8flilnd BGur Bl imle 2pMhal iRy 1660 e,
but praﬁﬁuerrﬂbdc)ar@mrnﬂdbmtgﬂa\mcﬁﬁot@ze&mhytypmﬂ:dinyz tpigeriding, pyridinjest i on
solutions in anmpoul e form approxi mately 300 ng, but preferably
appr o@MAPEYRAINE. t o 30 100 ny. For the treatment of an adult patient

hi 7 n ound
2300 iiheBBRACALIBS B o't hodiRREUSERINA b ohg plfif Y ok erBhPRy ot
~act i veasitishrsked herebg Isalhébdeemptewkwa@rem;ys mmﬂblet moﬁélﬂ[vetgroupsﬁior- ar e

di cat ed. Und t h h |
RGeS AR S A R R A S o, 8z§i§ﬁéﬁr SEviartBse b by
| f
> Unbe PO Bfdu, 2R thé titpfor RS @*’ﬁ‘f‘“’%ﬁ‘"ﬁ“f s iftaciOBRibBe Goufs i O 2
doses th¢ cagrpad funchoeme,lfsr eSadple alkydsaryf o drylalkd eetess.| Protective
i ni st dbth h nb t oget h th all
2071 oo ol Delufioa et A ol BY et G AR A8 vk i B o o |
t hr onblsyfibed Hekd F!s%‘@ ORI TAAL | WRHL .M. 3PMidotRe)Gr @E@% Organic

profi brinolytical ctive substances, hypotensives sugar

regul aﬁ)@ﬁ&eslm(iﬂ%ﬂ md Egwert- wﬁaywmeirae@cms:anrhﬁwam!@sP Bretﬂﬂffeg Fi nal

Vo)t B SR T SBsBFH MielloR BB T AES TG AR AR 0™

i ndi cgredetivd gl@ipe SaicH rrﬁael@cﬁcmmFde@deeac&alr@ taForriiilg.- ()i B whighdlfor

Abbrevi ations used are either explained or corres%ond to the customary

céfvesRonde, the fnafc:tmaégmnstcpfénmr@@!%lﬁﬁ%@%@% i BB 68 ons wer e
carri | xtures as eluents.
pr epa tiengdsd e s, ¢4, BnGLa opRGRbRLBRRERMRD I (160 5 vere
carri ehapwiacoidgically astiad, ashtiohbty be&mnveﬂédraftehedfrﬁrh:‘s@mzasrgt&@uamdlstbwns
‘_col urm Merck Hi bar RT 250-25 Li Chrospher 100 RP-18e 5pm Merck KGaA,
Ger marjetapplization teribe p&zaﬂﬁapfyipg@@liye@% cea\pﬁﬁflaetaccw@imgf@tbﬁase A H20 +
0. 1%1@@@?@% B: 80% acetonitrile.+ 0.1% TFA, flow 25 mM/ mn., 0 to 7
7 to 22 min. to 100% B, 22 to 30 mn. 100% B, .30 to 33 mn.

t95100%A 33 to 35 mn. 100% A. The evaporation of solvents was usually

carried out under 25 reduced gressure at 35Cto 4?0 on rotary
evaporideoFomppuRgs asrartingrfedhe dmeniiogesan bR pre XAk e carri ed

out u ; Col um: YNC J-shere H30
33x2, %q%éneéﬁt%r d@%ﬁgt{'@fk@%ﬁﬁg r&ﬁ%%ﬁigel%%mo Eschborn, Gernany;
packi Mhenmveniion futthemmose relaies: w@\p&c@%’oﬁrﬁhefﬁﬁépﬂaﬁﬁr)ofmér edmpblingv 1. 3
m / m G adient:5:9 ' 95.5 to 95 3.0
| onim Zg%it%?cggpeur,{a ! and]%r%? argtgn)eo:soomenc fo(rm of tﬁ'err]:)ompoound of t&e formnﬁlg)

30  and/or of a physiologically tolerable salt of the compc_)und of the formula |, which

o

comprises preparing the compound of the formula | according to Scheme 1.



(4.4 min) ESE'. YMC J' shere H80 33x2.

Pt

-22 - Method B: Columm: Solvent: Gradient: 5lonization: Method C Col um:
Solvent: 10G adient: lonization: Method D. Colum: 15Sol vent: G adient:
| oni zation: YMC J' shere H80 33x2,1 mm packing nmaterial 4 pm ACN + 0.05%
TFA: H20 + 0.05% TFA (flow 1 m /m n) ,?'95 (O mn) to 95:5 (3.4mn) to 95:5
"mm 4 pm ACN + 0.08% TFA: H20 + 0. 1%
TFA (fd e 3- M/ mn) 5:95 (0 M to 95:5 (2.5 mn) to 95:5 (3 mn) ESI
YMC J' shere S H80 20x2.1 mm packing material 4 pm ACN H20 + 0.05% TFA
(flow 1l m/mn) 4,96 (0 mn) to 95:5 (2 mn) to 95:5 (.4 mn). to 96:4
(2.45 xin) ESl+ 20 Reepaxaliye HPLC whs cari ﬁd out™ usi ng tpgga f o} owf ng

met hod: Yoof umm: Watiers Atlantis g8 OFFF30 soft_Far efs \anbH,
Hel f meafi~Pask 10, 65760 EBChbOWNn, Ger rggny 'erOLE.ACN: H20 + OMFAm(HOW
60 m/m) 25G adifent: 10: 8-QORnin) to 90: 10 (10 nmin) Bbbrevi@t¥f ofs used:
ACNacet |c_)ml_)tri i e Bocbut oxycgngonyl 30 DCMdi chl @vpnet hane R0 R
(DHQ) 2P 1-[(R-((43,5R) -5-¢et hyl - 1-azabi cycl o[ 2. 2. 2] oct - 2-y1) - (6- et hoxy-
qui nol i n-4-yQret hoxy] -4+[ (R) - ((4R, 5S) - 5-et hyl- 1- azabi cycl o-[ 28 2. 21oct - 2-y1
) - (6- met hoxyqui nol i n- #- JjOret hoxyl ght hal azi ne 4 y-gi-B0C T -BC
DI PEAN, N- di i sopr opyl ety ne @l@n '

NH, =

Oni g' s base

' T A

Y coupling Ao coupiing m}ij\'(m-so:
RB—0O v

Re-0 .
RO s
T deavage H

A o "
DU A = o

amino hydroxyiation esterification

The radicals R1, R2, R3 and R4 used in Scheme 1 have the same meaning as those
5 in the compound of the formula |, X is an amino protective group, BOC is the |

protective group butoxycarbonyl and Os is osmium.

In a process step A, the compound of the formula I, for example (2R,35)-3~(Boc-

amino)-2-hydroxy-3-phenyipropanoic acid, is dissolved in a solvent such as

dimethylformamide (DMF), dichloromethane (CH2Cl), tetrahydrofuran (THF), N-

-~ 10 methylpyrrolidinone (NMP) or dioxane and reacted with a suitabie amine of the

formula NH(R1-BOC)-R4, for example 6- or 7-aminoisoquinolin-1-yl)-N-di-
carboxyamino teri-butyl ester, 2-amino-6-nitrobenzothiazole or tertiary butyl 2,5-
diaminobenzimidazole-1-carboxylate tc give the corresponding amide (Il1). For this,
as described above, a customary coupling reagent such as TOTU, PyBrop, PyBop,
15 HATUorEDCanda suitablre base such as aming bases such as
diisopropyléthyiamine {Hinig's Base), triethylamine (NEts) or 4-dimethylamino-
pyridine (4-DMAP) are used.
Subsequently, compound [V is obtained by removal of the protective groups such as
t-butyloxycarbonyl (BOC) according fo standard methods (such as with TFA-CH2Cly).
20  {For alternative methods for the removal of protective groups see z.B. Kocienski,

P.J., Protecting groups, Thieme Veriag 1994).



- 23 - -~ DMFdi net hyl f or ram de DVBGdi net hyl sul f oxi de

EDCN - ( 3-di net hyl am nopropyl) -N- et hyl car bodi i m de

HATUO- ( 7- azabenzotri azol -1-y1)- N, N, N1, N1-t et r anet hyl ur oni um

Shexaf | uor ophosphat e HONL- hydr oxy- 7- ggabenzotri azol e

" K2[ 0s02( OH) 4] pot assi um osmat e di hydrate LC/ MSliquid chromat ogr aphy- mass

spect IERSROSHY aMidd-od pimgoliti uidiiidlcaridiylicecisadfithe type R3-COOH under
PyBopl-'benzotri azol yl oxytri pyrralidi nophosphoni um hexaf | uoroﬂxg%ﬁqphat e

535/%2 ostnesnants; cnditans; as HBM%M&"?W&H&?B?P&L@WQ on tinme

TOTUOtﬁrP?e¥ ﬁBfa‘?r?é:th ic acid

oxycarbonyl ) cyanonet hyl eni m no)-N, NN M N- tetranet hyl uroni um
t et r afih ties ohss of eorRpoonds bfetyperl hivhich gra2 ot obidnahie2frExampie RR = Het,

N-[(1S, 2R) - 2(1 A noi so I|n7 car bamp y hen thyl]-4
-t &r t FOMAPERS E%ﬂw% r%/f& Vg %59‘&%39 ?Féé] g"j)dsgm BF*E%B& ®step 1
251 7 (doridsdon § %ﬁrﬁrﬁkﬁt mé%enm' i Qte. b ?&Woﬁh@*&%idrﬂ&%:ﬁlw am no)
- isoqui nolI n- -y car boxyam no tert-but ester -24- 69 mM (6.26
mol ) gife tiid\toreespandéd isopeopsjbbmnamateﬁ ta[ke%fpl@cee follogredriny gn of  7-
am noi soqu | i n- | - N-dj.c am no_,tert-but est ‘
(2R 33’“'30%%% i FCQOFW -‘@%Héﬁ?"%@@ﬁﬂ%ﬁs‘*&c?‘ﬁef BuRSEAUSN, og
mol ) Raslc OBk fdnéd4, ﬂvo—?ol@%mide' coupling (1. with R3-COOH and 2. with
10 NH(R1)}R2) and removal of BOC analogously to the conditions described above, the
desired compounds of the type | are likewise obtained. For both processes
described, the compounds (1) where R = H can in principle be converied by means of
methods known from the literature (for example ester formation or carbamoylation)

directiy to the derivatives where R6 is not equal to H.

15
The invention further relates to a process for the preparation of the compound of the
formula | and/or of a sterecisomeric form of the compound of the formula | and/or of
a physiologically tolerable salt of the compound of the formula 1, which comprises
a) reacting a compound of the formula !l
X‘E}IH O
ro~"on (I
90 C—R6
where X is an amino protective group and the radicals R2 and R6 are as
defined in formula | with a compound NH(R1){R4) to give a compound of the
formuia Hl,
X~NH ©
R2 N (1)
rRe—O R4 '
25 where X is an amino protective group and the radicals R1, R2, R4 and R6 are

as defined in formula | and converting the compound of the formula lll fo a

compound of the formuia IV by removali of the protective group,



Smol) in 10 M of DVF with stirring for 10 mnutes (mn). After the
addition of 0.973 g of PyBrop (2.08 mml), the m xture was stirred at RT
for 18 hours (h). Subsequently, water was added to the reaction m xture,
and it was extracted with ethyl acet_?ge, dried using sodium sul fate,
“filtered and concentrated under reduced pressure and the residue was
purified using silica gq\n.gquromat ography (ethyl acetate:n-heptane 101: 2).
0.56 g (yield: 43% of tih urj/HTedQ htl e conpound was obtai ned. LC M5
(Method D) (MtFI-BOC)R2523" 7Ny noi ui nol i n-1-yl - N-di car boxyam no

" tert-butyl ester was obiamned aB4in the process described in WO 00/ 71507,
page 92. 15 Process stg % 2:

2 Compound WHeIR 0 rFIBEORL IR RA A REYE bride et W e JoRAERIERRAC, "2 e
to 0.56 g (rBafithdWiththetoirpouparaiche toriwanProcess step 1 20 in DCM (9
mL). Subsequently, the reaction mxture was stirred at Rl for 3 h. The

solvents were distilled off der reduced pressure and the solid was taken
up in MeOH and water and fj %I hilized. 0. 4859 (yield: 99% of the
purified title conmpound was obtained as a white solid. LG M5 (Method D)

(Zglkfl—b + 32%?P\R:%q1%500%5&1f?ﬂ of the formyla |, or

[ (1S, 2 Am noi soqui nol i n- /-yl car banoyl) - 2- hydr oxy- 1- phenyl et hy1]
-4-tet)- buithebsokingdee coomatnttofdheotmilkilyreparedtaccoading to pRices8. 038

m 0.22 l, f Dl PEA dd t | uti .of 4 0. 073 | f
The. comaourl i 75 o oo caegs Bg oo piaysola el if e Ebio RatSar E 1D o
10,073 0 )o@t BreniB.of GcRAS oFBRL: qtBdod WBHvERRGA! Fphybiddgicalipl ) | n

-DMF (1.5 ml). Subsequently, the reaction mxture was stirred for 42 h at
RT. The 5 rfelerablesalisarure was filtered and purified by means of

PIEtichns Srverait S BaitpSuah B itfe StmIB L BRFHCY kb i PEREE DT nea.
Yi el d 53% lsGitBble\irebaofbf #iforthulRl, wHicH 3nHoaoud08iNs dHerIVR £th@uidiz,

DVEO-d6) 8 (ppnm): 1.28 (s, 9H). 4.54 (t, 1H), 5.56 (dd, 1H), 6.31 10 (d,
1H), 7.18 @gcunsp enantigmaric angiasteremmeic forpys, intodhe pyre apgntiomsts grd,  1H)

7.78 (d, 2 . , . ” . 8. 1H),

s 91 Es, 5 ast%@%%%érgsb)ﬂ%fogr{\%%lgéqgtsh éﬁ%’uo@eﬁ%ﬁ&ﬁlﬂ’p&x%m& &%a%%s, H

N-[ (1S, 2R) <hrérhatvyraphysonchiral statibnytygshdsaeseyr YeriRativatiooxtyy deghersfl et hyl | - 4
- 15 di et hyl anmj nobenzam de; conpound with NC!' Process step 1:
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I soqui nol i frd yiddtertiodra MK ¥BEiMY, WRid reBvel offlehiral auxiliary groups.

A compound of the formuia | prepared according to Scheme 1, or a suitable

precursor of the formuia | which on account of its chemical structure occurs in

N 20  enantiomeric forms, can be separated into the pure enantiomers (process ¢) by salt
formation with enantiomerically pure acids or bases, chromatfography on chiral
stationary phases or derivatization by means of chiral enantiomerically pure
compounds such as amino acids, separation of the diastereomers thus obtained,
and removal of the chiral auxiliary groups, or

25  the compound of the formula | prepared according to Scheme 1 can either be
isolated in free form or, in the case of the presence of acidic or basic groups,

converted to physiologically tolerabie salts (process b).

in process step ¢}, the compound of the formula |, if it occurs as a mixture of
30 diastereomers or enantiomers or is obtained in the chosen synthesis as mixtures

thereof, is separated into the pure stereoisomers, either by chromatography on an



206- Ami noi soqui nol i n-1-yl - N-di carboxyam no tert-butyl ester (1.5 g, 4.17
mmol ) was reacted anal ogously to the preparation of Exanple 1, Process
step 1. 0.82 g of the title conpound was obtained; yield: 32%of a solid.
LG M5 (Method D) (MtH) + 623 6- noi soqui nol i n-1-yl - N-di car boxyani no
“tert-butyl ester was obtained as in the 25 process described in

VWZOO@p(ﬁBﬂéWchlmgﬁpéQ@ mdtesiak o8, ﬁti@rébemlc compound of the formula | is :
(2R, 3S) - 3- Am no- N- ( 1- am noi soqkw nolin-6-yl)-2- h%délox - 3- phenyl prop| onani de
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g, 5.12 mol) was dissolved in 100 mMl of MOH and | 1 adi um o activated
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vvas pacid, |[édam$i_-ﬁ@pts;| ddic¢ anddi) ehddrbamagdalpiwcide@hryai @eeppatreisrwhiebt ane

LC/ Nscpﬂgﬁjiﬂ%éé‘%ﬁ?%)ﬁ,ﬁﬁn% ]}Ip}lgggggs{ilgé bﬁ cgnvert %g%géjpnpropnasteﬁ/bt ai ned.
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carboxyam no tert-butyl ‘ester The conpound "obt ai ned from Process step 1
(71 ngprr@spenmngle;stm@rraemdeedoamwsels|c§mrabcarhex3dacemad%1carmbﬂof Exanpl e
ound wer.e obt ai

1 Process  ste f the title co n Leld: 98%
of a SonvaNSH PG BonetrpclethenaiisbneRilg S0t Ao 88 0 Sie afides
§ 35) 3UP\”?J§H? ﬁtt%ﬂ@@%&@%ﬁ@h@rﬁé&yi% ABIEY Qo 8s RARIBECRT, apiam de;
conpound wWith trifiuoroacetic acid

corresponding chiral esters. Then, the chiraiity of the amino acid or aicohol radical
25 introduced in enantiomerically pure form can be used for the separation of the

isomers, by carrying out a separation of the diastereomers now preseint by

crystallization or chromatography on suitable stationary phases and then removing

the entrained chiral moiety again by means of suitable methods.

30  Furthermore, in the case of some of the compoLmds according to the invention the
possibility arises of employing diastereomerically or enantiomerically pure starting
products for the preparation of the backbone structures. By this means, other or
simplified processes can be employed for the purification of the final products. These

starting products were prepared beforehand in enantiomerically or diastereomerically



The conpound from Process step 2 (180 ng, 0.42 mmol) was reacted

anal ogously to the preparation of Exanple 1, Process step 2. 177 ng of the
title conpound were obtained; yield: 76% of a solid. LG M (Method D)
(MtH) + 329 20 Process step 4: I\I—[(l%_

" 2R) - 2- (2- Am nobenzot hi azol - 6- yl car banby1) - 2- hydr oxy- 1- phenyket hyl ] - 4-

| sopr gy fepRzacEdigin Q@mmewkhbmrﬁémunémmetme Pisis ¢ahreegn,dduct
obt ai ned from Pr ocess step i sopr.opyl benzoic acid

(23 ngartpules, Hhabi) thel-ﬁmthsg%o Wei@rtahﬁww@ﬁw‘mr@n@gg%ecwem Tol) 25
ars guengFég%r%Usgd B die %r@'ﬁﬂo%e%%ﬁofb:a@i J%eﬁg ?%pé by jgvas added.

Subse gaction mxture was ‘stirre 8 h.” The
r eact canied oututarnvesiién sthge of tlndymibesitiaad iyt ondpasthefstpge phthet finad HPLC.
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sol Ut PR TUES, Svlride Bombeitier. el pesie RO B AR Pt find " Tren

" the SQWﬁ@b&:d@ermstmm@@ dmﬁ@boiﬁidla@ﬂik pressure and the residue was
di ssolved in 6.6 of DCM and 3.3 pyri di ne and subsequentl cool ed
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ci di PRER b g ah. TRFdE Ml Kt Gl rbihd oeBfifa fo froddss 150
of5 et bidp eldstoatred dinciner grinner Rhawe psasevdtitheshsic rdagemtesuch agdi um

hydr o encar bonate sol ution, dried over sodi ugésul fate, filtered and the

sol ve ,P@W%WQFOQWW%?%S%JW’@ § ang a@mgp@q{orgg%c of the

tslt Ea:oe 959%9{52%}6%3;% tahaliiebr th&VRrhife! BithnBlarhiMsHaictiobtine 439 Process

(2R, 3R)detBamﬂetryﬂ(ljartrome&gfszmraﬁﬁm&twéimmtriomypm@pbbiﬂafoe ekbplelysinegn was

carrie yt as Sh t e A L Lnt.. Ed., 1997, 36,

S5 S S5oBRe PE e TBIPUERE Bl o o S
15 128 f lithi

(30 10clhe cHpemeaed obifali ke arghioge 120 ol 002 (G 4

( 0. 12lfithelcpmpoundsiof diie fermuia hhdve haesicgroupsrstable acid addition salts can

also be prepared using strong acids. For this, inorganic and crganic acids such as

hydrochloric, hydrobromic, sulfuric, hemisulfuric, phosphoric, methanesulfonic,
benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulfonic,

25 cyciohexyiamidrosu!fonic, triflucromethylsulfonic, Z-hydroxyethanesulfonic, acelic,
oxalic, tartaric, succinic, glyceroiphosphoric, lactic, malic, adipic, citric, fumaric,

maleic, giuconic, glucuronic, paimitic or frifluoroacetic acid are suitabie.

The invention also relates to medicaments which contain an efficacious amount of at

30 least one compound of the formuia [ and/or of a physiologicaliy tolerabie 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.



stirred at R for 10 mn. After the addition of 14 nl of water, the

m xture was cooled to 4C and 0.54 g (3 nmol) of the conpound according to

Process step 1 and 455 ng of N-bronpacetamide (3.3 rnnol) were added. The

mxture was stirred at 5 4C for 3.5 4y _Then 1.2 g of sodiumsulfite were
- added and the m xture was stirred for 30 mn at RT. Water was added and

t he a@ieassou@s ehelbshamidcutbgichlwropericky theacarnpoundsTaueooding o thphase was

dried usi di |fate, fil d, th ,
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hydr oGl QL€ 1RGMent 318 F&qgng—%ﬁ?, edhpy e Eompduhds Yhtherfomngleddsiad to the

reaction"mxture and, after Tyophilization, 91 ng (yield 100% of the pure

ts |t t e4baoem2%imyddvia$>aﬁbnwwﬂmar@wf[ellngs‘romedia@wen; of welHbrIAg) or dissas®cess

ep 4. . , . o .
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b
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i soqui Gﬁih?tﬁf%-%mpwm%ﬁg{sﬁ@gﬁvﬁde‘%& %ESB %@8? ?'?6%5?%?@ % ng of
HOAL risk of thrombosis after surgical interventions, such as in knee and hip joint
operations.
Compounds of the formula | are suitable for the treatment of patients with
20 disseminated intravascutar coagulation, sepsis and other intravascular events which
accompany inflammation. Furthermore, compounds of the formula | are suitable for
the prophyiaxis and treatment of patients with atherosclerosis, diabetes and the
L. metabolic syndrome and their sequelas. Disorders of the hemostatic system (for
example fibrin deposits) have been implicated in mechanisms which lead to tumor
25  growth and tumor metastasis, and in the inflammatory and degenerative joint
diseases such as rheumatoid arthritis and arthrosis. Compounds of the formula | are
suita'bie for the retardation or prevention of such processes.
Further indications for the use of the compounds of the formula | are fibrotic changes
of the lungs such as chronic obstructive puimonary disease, adult respiratory
30 distress syndrome (ARDS) and of the eye, such as fibrin deposits afier eye
operations. Compounds of the formula | are also suitable for the prevention and/or

treatment of scar formation.



10 (0.14 mmol) and 64.8 ng of PyBrop (0.14 mmol) were dissolved in 1.5 m
of DMF and 61.3 pl of NWM (0.56 mmol ) were subsequently added and the
reaction mxture was then stirred at Rl for 42 h. The m xture was filtered
and purified by neans of preparative,dPLC. The purified fractions of the

"~ product were |yophilized. The | yophiTi zed solid was then dissol ved and

puri f e rMedieenfintd secardingabrnenivegitiapuanited awnmerecsay bral, ink3iatye( yi el d:
14% of the purified title conpound were obtaine rtICLI}{Br(MEt hod D) (WH)
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h at Mith h*ﬁ@dﬂ’éﬁ‘cﬁ‘i"éﬁi“ﬁlgﬂ%&' was filtered and the sol vents were renoved

under reduced pressure. The residue was dissolved in MeOH and water,
| yophilized and 11 ng of a white solid were obtained. Yield: 97% LC/ M
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of 4-1'sopropyl benzoi ¢ acid (3 ng of the process
pr oduiydal and soéyents 68ciRasnior pxample, r%@rcﬁeermtaﬁanégmm PFW’)EW&HQI e 4,

Proces 630 f the title conmpound were obtained as a white
sol i dag;ﬁg?gsugql gl’.@l@ (Met hod D) (M+1-0+ 362 Process step 5: :

(-32 -
N-[ (1S, 2R) - 2- ( 2- Ani nobenzot hi azol - 6-yl car banoy1) - 1- ( 2-chl orophen 1) - 2- hydr
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of the formula | according to the invention. In the case of solid dose units such as
tablets, capsules, coated tablets or suppositories, this dose can be approximately
1000 mg, but preferably' approximately 50 to 300 mg and in the case of injection
solutions in ampoule form approximately 300 mg, but preferably approximatéiy 10 fo

30 100 mg.

For the treatment of an adult patient weighing approximately 70 kg, depending on
the efficacy of the compound according to formula 1, daily doses of approximately

2 mg to 1000 mg of active substance, preferably approximately 50 mg to 500 mg,



35 ng of the conpound obtained from Exanple 3, Process step 1 (0.21 mmol)
5 anal ogously to the preparation of Exanple 4, Process step 5. 87 ng of
the title conpound were obtained; yield: 66% LC/ M5 (Method A) 508.13 (Rt =
1.40 mn, 100% 1H NWR (400d§4ﬁz DVSO-d8) 8 (ppm: 1.19 (d, 6H),
©2.92 (h, 1H), 4.41 (d, 1H), 5.89 (dd7 1IH), 6.42 (s, 1H), 7.27-7.34 (m
ill:l)b é-r%gc?d(ij@te?"lﬂnd%r (gegtaﬁﬁd:;rc&hi)stan?:e%ﬁhbﬂev@d'hghb@&rWéﬁdallw)ose% 10 (d,

N [ ( 1912RRise- b(ezampmatarff b@r@ilm%@d}arsb%éawamfipom bysinglgor opheny1) - 2-
hydr o r i racid
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to Gergose unitseind mpmultiphd admzﬁigﬁaﬁ(ﬁﬁ)oﬁmbdle:dbd aogeb at gertain intervals.

2, 5-di am nobenzi m dazol e- 1- carboxyl ate was prepared according to

i nﬁer nati onal application W2002/042273. Process step 1: 20l sopropyl

B 3= (oI ARIEMERaRhYh H B0t Rkierad B mgghmhé%&wahﬂn 10
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and the m xture redf at Rl for 10, m 2f|uoro-
%5 bemrmwn%%ﬁowyomp ot GlaS i aereR oA o al Sad), Sthe® or o' 1
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anhé cdmwemng agemsmmiantmdMMIC&Sé - pressure. Pur| fication took place
using a silica gel chromatography (ethyl acetate/heptane 1:1). 1.25 g of
‘the title conmpound were obtained. Yield: 60% LC/ M5 (Method D) (MtH) 2009.

Processapsies 2: 51 sopropyl (1S,
2R) - 3-acetyl am no- 3- (2-fl uorophenyl) - 2- hydr oxypropi onate 1.25 g_of the
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mol ) emiane@actmdespmid@dhslqusttmahecqm@maoas|!6nob$ta’®chmeetvlse, Process
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25i sopr opyl benzoyl’am no) pr opi onyl am no] benzi ni dazol e- 1- car boxy! at &
+ 0.1% TFA, phase B: 80% acetonitrile + 0.1% TFA, flow 25 ml/ min., 0 to 7 min.

100% A, 7 to 22 min. to 100% B, 22 to 30 min. 100% B, 30 to 33 min. io 100% A, 33
to 35 min. 100% A. The evaporation of solvents was usually carried out under
25 reduced pressure at 35°C to 45°C on a rotary evaporator. If not mentioned

otherwise, the LC/MS analyses were carried out under the following conditions:

Method A:

Column: YMC J'shere H80 33x2,1 mm; Waters GmbH, Helfmann-Park
30 10, 65760 Eschborn, Germany; packing material 4 ym,

Solvent: ACN+0.05% TFA:H.0+0.05% TFA (flow 1.3 ml/min)

-Gradient: 5:95 (0 min) to 95:5 (2.5 min) to 95:5 (3.0 min)

tonization: ESI”



65 ng of tertiary-butyl 2,5-di am nobenzi m dazol e-1-carboxyl ate and 92 ng
of the conpound obtained from Process step 4 (0.266 mvol) were dissol ved
in 2 mM of DW. Subsequently, 36 ng of HON (0.265 mmol), 130 ng of PyBrop
(0.28 mol) - 34 - and 200 pl of le (2.17 mmol) in 1 mM DV were

" added. After stirring at R for 3 Hthe mixture was diluted with ethyl
acet ajethddg: or gani ¢ phase was washed with a common salt solution, dried
over sodiumsulfate, filtered and concentrated under reduced pressure. The
crudeGolwdoct was enYMfyddshare it 33xi, 1 wem; paeking daatedal 4 HM he 5 next

ICl\)lr R/E? ¢ "%tf'??z ,I&r%/ ﬁ- %\mg@@ﬁdﬁ%{ﬁ@ Sr(ggg%gﬁéig&ﬁq?aﬁwnaor ophenyl) - 2-

hydr ogtadient:] - 4- 1 sopb@H/I0SRYA0I0HS (&ﬂnﬂg}qumtminf)l uoroacetic acid The
residue fromProcess step 5 was dissolved in a mxture of 2 m of DCM and
2 i laniggtionFA. AfteES$tirring at R for 2 h, the solvent was evaporat ed
under reduced pressure and the residue was purified using preparative
HPLC. 65 ng of the title conpound were obtained as a white solid; vyield:
44% MéeitMsd Ovet hod A) 475.20 (Rt= 1.38 min, 100% 1H NVR (400 MHz,
DVSO-d6) 8 (ppm: 1.19 (d, 6H), 2.92 (hept, 1H), 4.40 (s br, 1H), 155.79
(dd, umg: 38 (s br YM ,ShﬁFQHGﬁWé-%FRMPm}.52 (dt, 1H), 7.77 (d, 2H),
E;(g?rp F%ém;%‘f‘) 8.40 (acNo.08%4BrA%,0P0.19078R (fisw 11Bmddin}0 (s br, 1H
Nt ( 1Gra&eal- ( 2- A no:BHbmire)i taiSded §.55nin) t¢abdn@@yrb)n)2- hydr oxy- 1- phenyl et h
yl p4- 2Q tertiary-butgylbenzam de; conpound with trifluoroacetic acid
ProcelVEHON 1: tertFaly-Butyl (1S ,2 R)-2-am

(i no-6-(3-tert-butoxycarbonyl am no-2-hyd roxy- 3-phenyl propi onyl am

i no) benzi m dazol e- 1-carboxylate O O NHNH -35- 1.5 g of

(1S, 2NjetBod &t i ar y- but oxycar bonyl ani no- 2- hydr oxy- 3- phenyl propi oni ¢ acid

(5.3 pl) and 1.32 terti z . :

2 A dagﬁé-Jlﬁﬁ?%é?ﬁﬁ%b??é BLP3oking maRiAl ANy i n 30 m
of 5 DVBolve?® Ny of HOAICN:$1,86+ a8 %, THA fifove 1ahl/mMyBr op (5.86 mol ) and 2.8
m of DIPEA (16 mmol) in 15 m of DCM and 15 nl _of 5 DVF were added and

t he nistadieatwas stir A& € mity p&5:5 (A minhio 89:§dRicIhdee was washed with
aqueous sodi um hydr Ogsqffi‘%)g%ﬁ solution and comon salt solution, dried
over sodiumsulfate, "Tilter and concentrated under reduced pressure.
Af t er |oriikatiom: gel chr @@t ography (et hyl acetate/heptane 2:1), 2 g of the
title conpound were obtained as a white solid. Yield: 74% 10 LC/ M5
(Method D) (MFHtBu)- 456 Process step 2:

(48, 2B)z.3:5AM =AM o= L3 iD= hydr oxy- 3- phenyl pr opi on
a%@deﬁ}%éaﬁféggﬁmqﬁl&?ﬂ&?ﬁ%@ﬁ%ﬁ@%ﬁ??ﬁ%ﬁ@%ég heth%fri'ocess product from step
1 was dissolved in 10 M of DCM and 10 ml of TFA, stirred for 2 h at RT

k1 LSRG 18 St B il 50

(N-[(1S, 2R) 42-(2-Anin eﬁ.grp_ LA d46Z6s 78y ELERSAAT BRYhin¢- hydr oxy- 1- phenyl et
hyl]-4- 20 terti ary-g{?ﬁﬁ en?zbgir:ﬁ gg’; conpoun@ﬁvvlﬁ’th trifluoroacetic acid 45

mg of Séhtemtt i ar y- but WGikhizQl € OatYed -EO(fIR% GO0Ijmin®1l ng of TOTU (0.28 mmol)
and 150 pl of N-ethyl nt ol i . ). were dissolved in 2 m of DW
a%g t ag'@lngti on was 1@¢&@‘%§P%?Wﬁmh. 132 ng of the process
product fromstep 2 (0.25 mmol) were added and the m xture was stirred for

2 h at RT. The m xture was
Abbreviations used:

ACN acetonitrile
Boc | butoxycarbonyl
30 DCM dichioromethane
(BHQ)PHAL 1-[(R)-((48,5R)-5-ethyi-1-azabicyclof2.2.2]oct-2-yl}-(6-methoxy-

quinolin-4-yl)methoxy]-4-[(R)}-((4R,58)-5-ethyl-1-azabicyclo-
[2.2.2]oct-2-yh)-(6-methoxyquinolin4-yl)methoxy]phthalazine
DIPEA N,N-diisopropylethylamine (Hiinig's base)



25 diluted with ethyl acetate. The organi c phase was washed w th aqueous
sodi um hydr ogencar bonat e sol uti on and common salt solution, dried over
sodiumsul fate, filtered and concentrated under reduced pressure. The
resi due was purified by nmeans of HP 36 ng of the title conpound were
" obtained as a white solid. Yield: 30 L/ M5 (Method A) 472.31 (R =
1. 39 myF 100% '36d1métﬁyﬁyﬁﬂéﬂﬁé MHz, DMSO-d6) 8 (ppm): 1.29 (s, 9H),
4.47 (s br, 1H), 5.50 (dd, 1H), 6.11 (s br, 1H), 7.20-7.35 (m 5H),
7.40- DMB8O(m 5H), 7.dieethyl salfgxider. 85 (s, 1H), 8.39 (s br, 1H), 8.45 (d,

&I—H% ( 1%@?&) ( g(éllH)Am gﬁ?@@sﬁ&m@&%@@k%@%@@&‘wﬂe phenyl et hyl | benzamr

i de; ggmiqund Wi th trod7eenBasRitigzeicl -9 BN, 9Nttt dthaeesturat ep 10 10
tert-Buty

[ 45( (2R, 3S) - 3- benzoylhgxafideraphoapate- 3- phenyl propi onyl ani no) benzyl i car bama
te An ously to A 7 ess, s5iep. 1, 33 ng (0.15 mmol ) of
tert-tkﬁcb'gg (4- am n?@ﬁ%ﬁi‘%ir%%%ﬂé%{ﬁoﬁ% ng (0.15 nmol) of (2R

3S) - 3Kgnz (@m')gfp- 2-pot&sdiyitrapryaid difvairatepr opi oni ¢ acid were dissolved in
1m o and m of DMF and treated successively with 78 pl of D1PEA
(0. 45819, 22.5 ny ligbiddrom(a@ograbhyrroéss spectdcdpyy (0. 165 mmol ) of
PyBrop., \Wthout further vvorC-up, t he batch obtained was filtered and then
purifi sing HPLC. MR&8RPbduct - cont ai ning fractions were |yophilized. 20

PR Ceéﬁvlﬁ/g ep 2. -methylmor'pholine

N-[(I'S 2R)-2-(4- Ami nonet hyl phenyl car banoyl) - 2- hydr oxy- 1- phenyl et hyl ] benzam
i de; &yBwpund with t ri-beozotdazayliosythipydolidingphosphoniym exafiyrrecess product
“fromstep 1 was react gd aﬁa ogously to Exanple 1; Process step 3; the

“m xture was then con PHPEY, treated with water and | yophi l'ized. Yield:
31.5 rsgfaréﬁ% over 2 siragftispyrrolifinkphobphdridmeditioRsphdéphaie (Rt= 1.09
mn, 85% 1H NVR (500 MHz, Iﬁ_VBOclS 8 (ppm: 3.97 (d, 2H), 4.47 (s br,
1H), R50 (dd, 1H), eetentiopdimaH), 7.23 (m 1H), 7.30-7.36 (m 4H),
7.42-7.48 (m 4H), 7.53 (m 1H), 7.62 (d, 2H), 7.84 (d, 2H), 8.05 (s br,
305, g8 (d, 1H), 9.1@3“ @?C?ﬁ%?c@o Exanpl e 9:

N-[ ( 1Sréc§ﬁby- 2-(2,4-D a@‘éﬁ%@%ﬁ | !;c?abibﬁ%ﬂ%ﬁ@r‘ﬂﬁﬂﬁo)a\lwﬂfﬁxy— 1-

phenyl penzam de; i fiuoroacetic ‘acid Anal ogously to
Exanpl e 1, Process stiepratetmunogiun teaftoasbhorste qui nazol i ne- 2, 4, 6-
RT room temperature (21°C 10 24°C)

20 Example 1
N-[(15,2R)-2-(1-Aminoisoquinolin-7-yicarbamoyl}-2-hydroxy-1-phenylethyl}-4-tert-

butylbenzamide; compound with trifluorcacetic acid

Process step 1:
25  [7-((2R,3S)-3-tert-Butoxycarbonylamino-2-hydroxy-3-phenylpropionylamino)-
isoquinolin-1-yi]-N-dicarboxyamino tert-buty! ester



15 triam ne and 150 ng (0.52 mmol) of
(2R, 3S) - 3- benzoyl am no- 2- hydr oxy- 3- phenyl propi onic acid were dissolved in
3 m of DMF and treated successively with 153 pl of DI PEA (0.86 nmmol),
78.9 mg of HOAt (0.57 mmol) and 251 4® _(0.53 mmol) of PyBrop. Wthout
~ further work-up, the batch was filtered and purified using HPLC. The
product - cont ai ni ng phases, were lyophilized. 20 Yield: 114 ng (48%. LC/ M5
(Method ) M,+H = 4435/% 0O mn, 100%9 1H NWR (500 MHz, DMVSO d6) 8
(PPM) : m 1H) 54 01H) 6.25 (d, 1H), 7.22-7.51 (m 9H),
7.75-7. ch M—H)08 36 br 8.53 (d, 1H), 8.72 (s br, 1H), 8.93 (s
br, 1H), ' (s br, 1H). -38 - The conpounds in Table
1 bel ow w par & al 069 st to the above exanpl es. The
represen ¥s was carried out according to the rules of
the Interndtional 2Zare and Applied Chemistry (I UPAC). The
absolute stereo- 5 chem stry was not indicated and the conpounds were in
each @as@nﬂr(e,aﬁrmmcﬁ)sofmmm added toar selotien of Adbdg (2radmmat) oE{am pi e No.

20 XPnOlégg:NpN[%gatjf@r Iﬁg %%ﬁé%%ﬁ%@%&qew%r%ﬁ 3%‘3-5—&300-amin0)-2*
yl car W %h@)ﬁglgﬁgﬁ’ n’cﬁcPB@’E!y(bEBEfWé ! @eam%ﬂ&%&% (6282 A2108

Qui no car Ic acid

befizi mmabdh -19-mpl nfaDang?nﬁtsamW@rdﬁy‘nmuiﬂﬁaﬁﬁwnétﬁfgﬂrltﬁﬁladdltwe@f@sg@ %4 12
of PyBrop (2.08 mmol), the mixture was stirred at RT for 18 hours (h). Subsequently,

water was added to the reaction mixture, and it was extracted with ethyi acetate,
dried using sodium sulfate, filtered and concentrated under reduced pressure and
the residue was purified using silica gel chromatography (ethyl acetate:h-heptane
10 1:2). .
0.56 g (yield: 43%) of the purified title compound was obtained.
LC/MS (Method D) (M+H-BOC)™ 523
7—Aminoisoquinoiin-1-yE—Nédicarboxyamino- tert-butyl ester was obtained as in
the process described in WO 00/71507, page 92.
15  Process step 2:
(2R,3S)-3-Amino-N-(1-aminoisoquinofin-7-yl)-2-hydroxy-3-phenylpropionamide;

compound with trifluoroacetic acid
NH, O

=T
y/
-
-
ﬁ
a
E ‘

3 ml of TFA were added to 0.56 g (0.89 mmol) of the compound from Process step 1
20 in DCM (9 mi). Subsequently, the reaction mixture was stirred at RT for 3 h. The
solvents were distilled off under reduced pressure and the solid was taken up in
MeOH and water and finally lyophilized. 0. 485 g (vield: 99%) of the purified title
compound was obtained as a white solid. LC/MS (Method D) (M+H)" 323
Process step 3: _
25 N-[(1S,2R})-2-(1-Aminoisoquinolin-7-yicarbamoyl}-2-hydroxy-1-phenyiethyl}-4-tert-

butylbenzamide; compound with trifluoroacetic acid -



N42- ( 2- Am no- 3H benzi m dazol - 5-yl car banoy1) - 2- hyd

roxy-1- phenyl et hyll- 4- net hoxybenza md e 446.23 1.08 A 13

Thi ophene- 3-carboxylic acid [2-(2-am no-3H

benzi m dazol - 5-yl car banoyl) - 2- hyd ro -1 ph enylethyfla mide 422.17 1 A
" 14 1-M et hyl-1H pyrrol e-2- car boxyl % acid [ (1S, 2R)-2-

(2- ammss@khit(em rﬁh@@&ﬂlalw métwmﬂltb -22soltiich 6049 g (hOTY Inehbllof am de
419.23 1.02 A 15 Quinoline-2-carboxylic acid [2-(2-am no-3H benzimid

azol - gh ?'C@mﬁ‘dxf@m E’rqaww;@pzl %ﬂe@#w&uwbemm@c@dﬁ 283mg, 23 16
nyar ody O 1 BR0s SRS (84700 Q74 RO IATE 62 S e, 0073 ol in

N42- ( MR (D itk S@bzaamedﬂmthéradcmanbnmw‘é)w&sttrred for 42 h at RT. The
hydr oxy- 1- phen | et hyl}_ |sopr opyl benzam de 458. 2 33 A1
N42- (zeml%rr@ﬂqteo‘@%% ieread Bug}ﬁ%ﬁabmﬂr@)cz‘fﬂeparaﬂ\fe High pressure

hydr o, fe PRBMYAEGAKAY tHPLCH! ¥R QURKEP4RESLET B8 pB8udtlwere lyophilized
and a white solid was obtained. Yield 53%
LCMS (Method A) 482.23 (R= 1.43 min, 100%)
"H NMR (500 MHz, DMSC-ds) & (ppm): 1.28 (s, QH), 4.54 (t, 1H), 5.56 (dd, 1H), 6.31

10 (d, 1H), 7.18 (d, 1H), 7.25 {t, 1H), 7.33 (t, 2H), 7.47 (d, 4H), 7.58 (d, 1H), 7.78 (d,

2H), 7.91 (d, 1H), 8.01 (dd, 1H), 8.45 (d, 1H), 8.74 (s, 1H), 8.91 (s, 2H), 10.36 (s,
1H), 12.90 (s, 1H)
‘Example 2:
N-[(1S8,2R)-2-(1-Aminoisoquinolin-8-ylcarbamoyl)-2-hydroxy-1-phenylethyl]-4-

15  diethylaminobenzamide; compound with HCl

.

O

nmz

Olin

Process step 1:
[6-((2R,3S)-3-tert-Butoxycarbonylamino-2-hydroxy-3-phenylpropionylamino)-
isoquinolin-1-yl]-N-dicarboxyamino tert-butyl ester
20  6-Aminoisoquinolin-1-yi-N-dicarboxyamino tert-butyl ester (1.5 g, 4.17 mmol) was
reacted analogously io the preparation of Example 1, Process step 1. 0.82 g of the
title compound was obtained; yield: 32% of a solid.
LC/MS (Method D) (M+H)" 623
6-Aminoisoquinolin-1-yl-N-dicarboxyamino tert-butyl ester was obtained as in the
25  process described in W02004/072101, page 108.
Process step 2:
(2R,38)-3-Amino-N-(1-aminoisoguinolin-6-yl)-2-hydroxy-3-phenylpropionamide;

compound with frifluoroacetic acid



1.33 A 19 N42-(2- Am no- 3H benzi m dazol - 5-yl car banoy1l) - 2-

hydr oxy- 1- phenyl et hy11- 4-di et hyl am nobenzam de 487.28 1 A 20
N42- (2- Am no- 3H benzi m dazol - 5-yl car bamoy1) - 2-

hydr oxy- 1- phenyl et hy11- 4- phenoxybenzg de 508.24 1.4 A 21

" N42- (2- Am no- 3H benzi m dazol - 5-yl carBanoyl) - 2-

hydr oxXheledh irb Protcberiaf PE0821g,0L3206m3 vdas‘%aéte%ﬂanaio ously t
N4 2- (2 Ami nop%yl-T bern2| m dazol %y?car br%m) |7) gouslyto

r oxy- b %Iﬁ’é&ﬁﬁ@?% of kxample boidsersen sten aegz)m erthf tifte gorppound (yield:

N4 2- ( 5-yl car banoyl) - 2-
hydr oxy- i p enﬁég‘? y??\%ﬂr@t hyi sul f anyl benzam de 462.22 1.37 B - 39 - 24
N42- ( 2-CAMS(MBiHodediziMadEBR3 5- yi car banoyl) - 2-

hycsir O)grécl:égshsetgélf:t hy1l1- 4- et hyl sul f anyi benzam de 476. 23 1. 44
N-[(1S,2R)-2-(1-Aminoisoquinolin-6-ylcarbamoyl }-2-hydroxy-1-phenylethyl}-4-
diethylamincbenzamide; compound with hydrochioric acid
The product obtained from Process step 2 (0.6 g, 1.05 mmol), 4-diethylaminobenzoic
acid (0.21 g, 1.09 mmol), HOAtL (148 mg, 1.09 mmol) and HATU (415 mg,

10 1.09 mmol) were dissolved in 10 mi of DMF and 0.56 m! of DIPEA (3.27 mmol) was
added. Subsequently, the reaction mixiure was stirred at RT for 18 h. The reaction
mixture was filtered and purified by means of preparative HPLC. The purified
fractions of the prdduct were lyophilized, dissolved in 2 mi of MeOH and
slubsequently treated with 5 ml of 5 M HCI and lyophilized again. 278 mg of a white

15  solid were obtained. Yield: 45%

LC/MS (Method B) 497.24 (R= 1.15 min, 100%)

"H NMR (500 MHz, DMSO-dg) 8 (ppm): 1.08 (t, 6H), 3.38 (d, 4H), 4.56 (d, 1H), 5.54
(dd, 1H), 6.65 (s, 2H), 7.14 (d, 1H), 7.24 (, 1H), 7.32 (t, 2H), 7.45 (d, 2H), 7.59 (t,
1H), 7.71 (s, 2H), 7.91 (dd, 1H), 8.15 (s, iH), 8.29 (d, 1H}, 8.49 (d, 1H), 8.90 (s, 2H),

20 10.64 (s, 1H), 12.80 (s, 1H)

Example 3:

N-[(1S,2R}-2-(2-Aminobenzothiazol-6-ylcarbamoyl)-2-hydroxy-1-phenylethyi}-4-

isopropylbenzamide; compound with triflucroacetic acid
F o]
F \\)-k OH
o]

25

Process step 1:

Z

OI||

Benzothiazole-2,6-diamine

N
ISR
H.N S

2



" 4-(2-Acetyla m no-3 ,3 ,3-trifluor

P

B 25 NA42- (2- Ami no- 3H benzi m dazol - 5-yl carbanpyl)-2- hyd
roxy-1-phenyl ethyl]-4-[ (4 , 6-di net hyl pyrimd in2-yQOnet hyl ani no] benzam de
551.32 1.18 B 26 N42-(2- Anmi no- 3H benzi m dazol - 5-yl car banoyl) - 2-
hydr oxy- 1- phenyl et hy11- 4- pyri di n- 3-%%fgnzam de 493.26 0.95 B 27
opyl) - N42-(2- am no-3

H benzzLWelmﬁoué@ﬁathmmymoé 5.1 2dniofywas Biebiiegtintobargfadede 569. 29
1.32 B 28 1-Met hyl - 1H-i ndol e- 2- carboxyllc acid [2-(2-am no-

3H be@ridrhaliagdiim snyactiyeisshearbon (’Qﬂ%yéﬂéxpg,lo Sérm Ivashyddethilde 469. 26

im4§0|r3’%$_&5§ 'E{RW“%@/%% Hg& &%%Q%e%r@ﬁ? ‘?%C/ed‘a %fx'gT [1(§ b%(?a R &8P funiSe 485, 26
H ggn??'?nﬁ'égﬁ%%%‘gg% ) ! ‘ﬁ Medu q&ﬁﬁéﬁﬁ%@%@rﬁ eth4683 28 1.58
B 5 residue was purified using SEIIC& gel chromatography (ethyl acetate:n-heptane 1:2).

0.81 g (vield: 96%) of the purified title compound was obtained.

LC/MS (Method D) (M+H)" 166

Process step 2:

[(1S, 2R)-2-(2-Aminobenzothiazol-6-yicarbamoyl)-2-hydroxy-1-phenylethyi}-

10 carboxyamino teri-butyl ester

The compound obtained from Process step 1 {71 mg, 0.43 mmol) was reacted

analogously to the preparation of Example 1, Process step 1. 180 mg of the title

compound were obtained; yieid: 98% of a solid. LC/MS (Method D) (M+H)" 429

Process step 3:

15 (2R, 38}-3-Amino-N-{2-aminobenzothiazol-6-yl)-2-hydroxy-3-phenyipropionamide;
compound with trifluoroacetic acid
The compound from Process step 2 (180 mg, 0.42 mmol) was reacted analogously o
the preparation of Exampie 1, Process step 2. 177 mg of the tille compound were
obtained; yield: 76% of a solid. LC/MS (Method D) (M+H)" 329

20  Process step 4:
N-[(18, 2R)-2-{2-Aminobenzothiazol-6-ylcarbamoyl}-2-hydroxy-1-phenyi-ethyl}-4-
isopropylbenzamide; compound with trifluoroacetic acid
The product obtained from Process step 3 (78 mg, 0.14 mmol), 4-isopropylbenzoic
acid (23 mg, 0.14 mmol), HOAt (19 mg, 0.14 mmol) and HATU (53 mg, 0.14 mmol)

25 were dissolved in 2 mi of DMF and 0.046 ml of NMM (0.42 mmol) was added.
Subsequently, the reaction mixture was stirred at RT for 18 h. The reaction mixture
was filtered and purified by means of preparative HPLC. The purified fractions of the
product were lyophiiized. 33 mg of a white solid were obtained. Yield: 40%
LC/MS (Method Ay474.17 (R= 1.63 min, 100%) |

30 'H NMR (500 MHz, DMSO-dg) 6 (ppm): 1.20 (d, 6H), 2.94 (h, 1H), 4.44 (d, 1H), 5.49
(dd, 1H), 7.24 (i, 1H), 7.28-7.34 (m, 5H), 7.38 (dd, 1H), 7.44 (d, 2H), 7.77 (d, 2H),
8.05 (d, 1H), 8.15 (s, 1H), 8.43 (d, 1H), 8.95 (s, 1H)



P

31 6- Met hoxy- 1Hi ndol e- 2- carboxylic acid [2-(2- am
| no- 3H benzi m dazol - 5-yl ca rbanpbyl)-2- hyd roxy-1-phenyl ethyliamide
485.26 1.39 B 32 4- Met hoxyqui nol i ne-2-carboxylic acid [2-(2-am no-

~ 3H benzi m dazol - 5-yl carbanoyl) - 2- hydsgxy-1- phenylethyllamid e 497.25 1.5

B 33 3- Et hoxyqui noxal i ne- 2-carboxylic acid [2-(2- ami no-3 H benzim
| dazoExampled: r banoyl ) - 2 512 27 1.45 B hyd roxy-1-phenyl et hyl j am de

ben2i RHARAR S4B e A BTy A R RANTRREY DA 1 20 A 35

N42- ( é}%ﬁ%d&ﬁﬁ ARG
hydro>%<iy 1= pﬁ1e§$!?et y I1 4-py ?gnq,gmyl Eenza%%%tgc?l%% 26 1.3 A 36

N42- ( 2=Amr-Ro=3H benzi m dazol - 5-yl car banoy1) - 2-
hydr oxy- |- nyi et hy]-4-trifluoronethyl sul fanyl benzam de 516. 17

o]
2 F
F
o N H foy = IN O H
WN e F
2 H
N & u

N H

5 Process step 1:
isopropyl (E)-3-furan-2-yiacrylate

S
\_! |

1.46 ml of thionyl chioride (20 mmol) were added to a solution of 1.38 g of 3-(2-
furyhacryiic acid {10 mmol) in 10 mi of chloroform and 0.1 mi of DMF. The solution
10  was warmed fo 70°C and kept at this temperature for 1 h, then the solvents were
removed under reduced pressure and the residue was dissolved in 6.6 mi of DCM
and 3.3 ml of pyridine and subsequently cooled to 0°C. 0.6 mi of 2-propanol
(12.5 mmol) was added, the temperature was increased to RT and the reaction
mixture was stirred for 2.5 h. It was acidified with 30 ml of 1 M hydrochioric acid and
15 extracted with 150 ml of ethy! acetate. The organic phase was washed with aqueous
sodium hydrogencarbonate solution, dried over sodium sulfate, filtered and the
solvents were removed under reduced pressure. 1.72 g (yield: 96%) of the title
compound were obtained. LC/MS (Method D) (M+H-isopropyl)”™ 139
Process step 2:
20 Isopropyl (2R,3R)-3-acetylaminc-3-furan-2-yl-2-hydroxypropionate
The reaction was carried out as described in Sharpless et. al. Angew. int. Ed. 1997,
36, 1483. |

N/

14 mi of tertiary-butanol and 117 mg of (DHQ)}PHAL (0.15 mmol) were added to a
25  solution containing 128 mg of lithium hydroxide monohydrate (3.06 mmol) and



1.39 A 37 Bi phenyl -4-carboxylic acid [2-(2-am no-3H
benzi m dazoi - 5-yl car banoyl) - 2- hyd roxy- 1- phenyl et hyl | am de 492.28 1.53 B
38 N42- (2- Am no- 3H benzi m dazol - 5-yl car banoy1l) - 2-
hydr oxy- 1- phenyl et hyl}-4-(2,2,2-trif glor oet hoxy) - benzam de 514.25 1.44 B
© 39 Benzyl [2-(2-am no-3H benzi m dazol-5- ylcarbanoyl)-2-hydroxy-1
- phenyles my df KQ[)CD@CD@(@HM]S(OZ& inrAdl) A 20l of water and the solution was
N42- ( 2- Am no- 3H benzi m dazol - 5-yl car banoy1l) - 2-
hy dr osiirréd @ &Tyioetl Bytip- After Hye bdditianiod d44nkofagater.4hg mixture was cooled

N42- ( 2- Agi.no- enzi m dazol - 5-yl carhb 1)-.2-.h

Foxy. 1 RHerAeL5f EICATEERGR, BB P I CLaGraing 14 Pigoess,gep 1 and

5- But %B}ﬁlg‘é‘f REDRMSHRMMIdeC( 3BT nenbB Wete atided: Bite niiRtuAG wad dlirred at

azol -5-yi carba noyl)-2-hyd roxy-1-phenyl- 473.24 1.62 B

5 4°Cfor3.5 h. Then 1.2 g of sodium suifite were added and the mixture was stirred
for 30 min at RT. Water was added and the aqueous phase was exiracted with ethyl
acetate, The organic phase was dried using sodium sulfate, filtered, the solvent was
removed under reduced pressure and the residue was purified using silica gel
chromatography (ethyl acetate:n-heptane 2:3). 112 mg (yield: 15%} of the purified
10 title compound were obtained. '

LC/MS (Method D) (M+H)" 256
Process step 3:
(2R,3R)-3-Amino-3-furan-2-yl-2-hydroxypropionic acid; compound with hydrochioric
acid

CIH g
15N OH

112 mg of the compound obtained from Process step 2 (0.44 mmol) were dissolved
in 8 mi of hydrochloric acid (10%) and heated at 110°C for 3 h. Water was added to
the reaction mixture and, after lyophilizaﬁon, 91 mg (yield 100%) of the pure titie
compound was obtained.

20 LC/MS (Method D) (M+H-NH»)" 155
Process step 4:
(2R, 3R)—3-(4—Diethylaminobenzoyiamino)—3-furan-2-y!-2-hydroxypropionic acid

89 mg of 4-diethylaminobenzoic acid (0.46 mmol) and 152 mg of TOTU (0.46 mmol)
25  were dissolved in 2 mi of DMF and 255 ul of NMM {2.31 mmol) were added. The
reaction mixture was stirred at RT for 30 min and 96 mg of the product from Process
step 3 (0.46 mmol) were added. Subsequently, the reaction mixture was stirred for
18 h at RT. The mixture was filtered and purified by means of preparative HPLC. The



-40 - ethyllanm de 43 Benzo[ b] t hi ophene- 2-carboxylic acid [2-(2-am no-
3H benzi m dazol - 5-yl car banoyl) - 2- hydr oxy- 1- phenyl ethyljam de 472.17 1.42
B 6- Met hoxynapht hal ene- 2-carboxylic acid [2-(2-

~am no- 3H benzi m dazol - 5-yl car barmyl?l-g_z hydr oxy- 1- phenyl et hyl | am de 496. 22
1.45 B 45 4-(2,2,2-Trifluoroethyl) t hi eno[ 3, 2- b} pyrrol e-5- carboxylic

acid erﬁéii ﬁabﬂimrsai'ﬂ-h ; tbem&dﬁdam@re@oph:ilzed 142 mg of a white solid were

yi carbamoyl) - 2- hydr oxy- 1- phenyl et hyl | am de 543.17 1.54 B 46

Bi pheﬁpt@@ Yl%iﬂc%%oxyl ic acid 42-{[2-(2-ani no- 3H

benzi Ebffa (lj mTBy@ 72-hyd roxy-1-phenyl et hyl ] am de} 3- et hyl am de
549. 2 ) §gh’g§ﬂé§ mé( A noi soqui nol i n- 7-yl car banoy1) - 2-°
hydro}?yedeqsfeiagbet hy9- 4- di et hyI am nobenzam de 497.24 1.09 A 48

hy ro@lmp’ﬁgi%(%@%y\wng %&; ﬁéﬁftﬁgmﬁyﬁ 2-hydroxy-

propionylaminolisoquinolin-1-yl}-N-dicarboxyamino tert-butyl ester

/'<’o o>‘\

O
@é

48.2 mg of the product cbtained in Process step 4 (0.14 mmol), 50 mg of 7-amino-

nz

O

isoquinolin-1-yl}-N-dicarboxyamino tert-butyl ester {0.14 mmol), 19 mg of HOAt

10 (0.14 mmol) and 64.8 mg of PyBrop (0.14 mmol) were dissoived in 1.5 mi of DMF
and 61.3 pl of NMM (0.56 mmo!) were subsequently added and the reaction mixture
was then stirred at RT for 42 h. The mixiure was filtered and purified by means of
preparative HPLC. The purified fractions of the product were lyophilized. The
lyophilized solid was then dissolved and purified using silica gel chromatography

15 (DCM:MeOH 30:1). 13 mg (vield: 14%) of the purified titie compound were obtained.
LC/MS (Method D) (M+H)" 688
Process step 6:
N-{(1R,2R)-2-( 1-Aminoisoquinolin-6-ylcarbamoyl}-1-furan-2-yi-2-hydroxyethyl}-4-
diethylaminobenzamide; compound with trifluoroacetic acid

20 The product obtained from Process step 5 (13 mg, 18.9 pmol} was dissolved in 3 mi
of DCM and 1 mi of TFA was added. The reaction mixture was then stirred for 1 h at
RT. The reaction mixture was filtered and the solvents were removed under reduced
pressure. The residue was dissolved in MeOH and water, lyophilized and 11 mg of a
white sclid were obtained. Yield: 97%. LC/MS (Method A) 487.22 (R= 1.00

25  min, 100%)
'H NMR (500 MHz, DMSO-ds) & (ppm): 1.08 (t, 6H), 3.37 (g, 4H), 4.64 (d, 1H), 5.65
(dd, 1H), 6.32 (d, 1H), 6.40 (d, 1H), 6.63 (d, 2H), 7.15 (d, 1H), 7.59 (m, 2H), 7.67 (d,
2H), 7.91 (dd, 1H), 7.96 (d, 1H); 8.31 (d, 1H), 8.45 (d, 1H), 8.81 (s, 2H), 10.56 (s,
1H), 12.73 {s, 1H)

30



468.22 1.37 A 49 N[ 2-(1-Am noi soqui nolin-7-yl carbanoyl) - 2-

hydr oxy- 1- phenyl et hy1] - 6- pyrrol i di n-1-yl ni coti nam de 496.22 1.03 A 50
N42- (1- Am noi soqui nol i n-7-yl car banoyl) - 2- hyd

roxy-1-phenyl et hyl}-4-norphol i n-4-ylhe _nzami de 511.22 1.16 A 51

" N-[2-(1- Ani noi soqui nol i n- 7- yl car banoy1) - 2-

hydroggcaa.nmégnyl ethyll-4-pyrrol-1-yl benzam' cie 491 2 1.37 A52

1- Et h¥\'a- - di net hyl- 1H i ndo] e- 5- car boxyl i ¢ aci
[2- (2 NeHT BRI Wpaaﬂ%ﬂ’th@Z?i %y#%hawyl)z‘t-(%ywoF%tg?ﬂyl)rﬁfBW}méb’hy| | ani de

ﬁ;érg%yﬂyifp%e%%?éﬁé Ei%"ﬁmnfr;rph Pﬁ&]ﬁmﬂ ‘gﬁﬁg?na\% Méég{fbggo {1)2 i

NéllZ-(l A - soqui nol i n-7-yl car bam)yl) 2- hyd roxy-1-phenyl et hyl] - 4-pyrroi
Id in-1-y

nzam de £49%8.23 1.34 A
e e

5 Process step 1:
isopropyl {E}3-(2-chiorophenyl)acrylate
1.83 g of 2-chlorocinnamic acid (10 mmol) were reacted analogously to the
preparation of Example 4, Process step 1. 1.92 g of the title compound were
 obtained; vield: 86%. LC/MS (Method D) (M+H)" 225
10 Process step 2:
Isopropyl (2R, 38)-3-acetylamino-3-(2-chiorophenyl)-2-hydroxypropionate
1.9 g of the compound obtained from Process step 1 (8.46 mmol) were reacted
analogously to the preparation of Example 4, Process step 2. 1.93 g of the title
compound were obtained; yield: 76%.
15 LC/MS (Method D) (M+H)" 300
Process step 3:
(2R, 3S)-3-Amino-3-{2-chlorophenyl)-2-hydroxypropionic acid; compound with
hydrochioric acid
1.93 g of the compound obtained from Process step 2 (6.44 mmol) were reacted
20  analogously to the prepération of Example 4, Process step 3. 1.6 g of the title
compound were obtained; vield: 99%.
"~ LC/MS (Method D) (M+H)* 216
- Process siep 4:
(2R, 38)-3-(2-Chlorophenyl}-2-hydroxy-3-(4-isopropylbenzoylamino)propionic acid
25 525 mg of 4-isopropylbenzoic acid (3.2 mmol) and 525 mg of the process product
from step 3 (3.2 mmol) were reacted analogously to Exampie 4, Process step 4.
630 mg of the title compound were obtained as a white solid; yield: 54%. LCIMS
(Method D) (M+H)" 362
Process step 5:



55 N42- (1- Ami noi soqui nol i n-7-yl car banoyl)-2- hyd

r oxy- 1- phenyl et hy11- 6- nor phol i n-4-yi ni coti nam de 513.22 0.97 A 56

5, 6- Di net hoxy- 1H-i ndol e- 2- carboxylic acid [2-(2-

am no- 3H benzi m dazol - 5-yl carbanoyl) 4- hydroxy-1- phenyi et hyfl am de 515. 34

~1.16 A 57 N42-(2- Ami no- 3H benzi m daz% -5-yl car banoy1) - 2- hyd

roxy- N wﬂzpmmmﬁroméhﬁ@ﬂhmzbwn,rléarﬂamc?#)nmncﬁﬁaréﬁeﬁﬂ)-i-r@arMS

N42- ( 2- Ami no- 3H benzi m dazol - 5-yl car bano
hydr o-8fbyil-4tisesrpeylhgnzamides 6 mmpbesaMdh tzréluwzacset@ @Bl B 59

nar oy, Mg PaTp il BB Ao nnS BReERR5 4 (b 3tmimel were reacted with

N42- ( Z5Amigrad-tBétchmipount ddtgihed fidnt Exa %) PPocess step 1 (0.21 mmol)
hydr oxy- 1- phenyl et hy1] - 4- pr opyl benzam de 458.28 1.36_A 61

aHPThidkigaeusivite\the prepayagiah o eenpia di Ertpfzeasﬂep 5. 87 mg of the fitle
compound were obtained; vield: 66%.
LC/MS (Method A) 508.13 (R= 1.40 min, 100%)
'H NMR (400 MHz, DMSO-ds) & (ppm): 1.19 (d, 6H), 2.92 (h, 1H), 4.41 (d, 1H), 5.89
(dd, 1H), 6.42 (s, 1H), 7.27-7.34 (m, 5H), 7.45 (m, 2H), 7.56 (dd, 1H), 7.76 (d, 2H),
10 8.07 (s, 1H), 8.10 (d, 1H), 8.39 (d, 1H), 9.85 (s, 1H)

Example 6:
N-[(1S,2R}-2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-1-(2-flucrophenyl)-2-
hydroxyethyl]-4-isopropylbenzamide; compound with triffuoroacetic acid

15
Ethoxycarbonyimethyliriphenylphosphonium bromide was prepared according to

German patent application 4238260 and tertiary-butyl 2,5-diaminobenzimidazole-1-
carboxyiate was prepared according to International application W02002/042273.
Process step 1:

20 - Isopropy! E-3-(2-fluorophenyhacrylate

éAJLOJ\

400 mg of sodium hydride (60% in oil, 10 mmol) were added to a stirred solution of
4.4 g of ethoxycarbonyimethyliriphenylphosphonium bromide (10 mmol) in 20 ml of
DMF and the mixture was stirred further at RT for 10 min. 1.24 g of 2-fluoro-
25  benzaldehyde (10 mmol) were added and the mixture was stirred for 5 h at RT. The
_reaction mixture was taken up in 100 ml of ethyl acetate and washed with a common

salt solution, dried over sodium sulfate, filiered and concentrated under reducad



461.2 1.3 B - 41 - am no-3H benzi m dazol - 5-yl car barnoyl) - 2-

hydr oxy- 1- phenyl et hyl i am de 62 N-[2-(4-Carbam m doyl phenyl car banoyl) - 2-
hydr oxy- 1- phenyi et hy11- 4-di et hyl am nobenzam de 473.24 0.98 A 63

5- Met hnv- 1H-i ndol e- 2- carboxylic aci d,f2-(1- :

- am noi soqui nol i n-7-yl car banoyl ) - 2- hya oxy-1- phenyl et hyl | am de 495.19 1.32

A 64 %r&éwétpuﬁmmfmé’o}e réwlyémg adilich ged ccﬂcommo%vaohy {ethyl
i soqui nol i n-7-yl car bano roxy-1- phenyi eth am de 460 16 1.31 A 65

5- t er tacetatglhepianshbis- hgﬁg%fotg?ﬂﬂi@ GREnRPYrEl were obtained. Yield: 60%.
2m620@%wﬁihﬁgi%%®ﬁﬁﬁi } 1§/| (Z:a%g:nc))ﬁ) _12_ phenyl et hyl | am de 488.19 1.45
hydr opfodesdsteplet hyl | benzam de 426. 17
5 isopropyl (18, 2R)-3-acetylamino-3-(2-fluorophenyl)-2-hydroxypropionate '
1.25 g of the compound obtained from Process step 1 (6 mmol) were reacted
analogously to the preparation of Example 4, Process step 2. 1.18 g of the title
compound were obtained; yield: 69%.
LC/MS (Method D) (M+H)" 284
10  Process step 3:
(18, 2R)-3-Amino-3-(2-fluorcphenyl)-2-hydroxypropionic acid; compound with
hydrochloric acid
1.18 g of the compound obtained from Process step 2 (4.11 mmol) were reacted
analogously to the preparation of Example 4, Process step 3. 1 g of the title
15 compound was obtained; yield: 99%. |
LC/MS (Method D) (M+H)" 200
Process step 4.
(2R, 35)-3-(2-Fluorophenyl)-2-hydroxy-3-(4-isopropylbenzoylamino)propionic acid
342 mg of 4-isopropylbenzoic acid (2.1 mmcl) and 416 mg of the process product
20  from step 3 (2.1 mmol) were reacted analogously to Example 4, Process step 4.
365 mg of the fitle compound were obtained as a white solid; yield: 50%. LC/MS
(Method D) (M+H)" 346
‘Process step 5:
tertiary-Butyl (2R, 38)-2-amino-5-[3-(2-fluorophenyi)-2- hydroxy-3 (4-
25  isopropylbenzoylamino)propionylaminojbenzimidazole-1-carboxylate

§<

G;\A QZHH

65 mg of tertiary-butyl 2,5—dEaminobenzimidazole—‘l-carboxylate and 92 mg of the

Z

compound obtained from Process step 4 (0.266 mmol) were dissolved in 2 mi of
DMF. Subsequently, 36 mg of HOAt (0.265 mmol), 130 mg of PyBrop (0.28 mmot)



.,

1.15 A 67 6-Bmmopbenzof uran-2-carboxylic acid [2-(2-amn- 3

H benzi m dazol - 5-yl car banoyl) - 2- hyd roxy-1- phenyl ethyl|am de 534. 15 1. 37
A 68 5- Et hylt hi ophene-2-carboxylic acid [2-(2-am no-

3H benzi m dazol - 5-yl car banoy1) - 2- hy_dé Xy-1- phenyl ethyl | am de 450.16 1.25

" A 69 Thieno[ 3, 2-b]thi ophene-2-carboxylic acid [2-(2-

am nogat-dpenaionsieEa ﬁ51Whﬁﬂbﬂ?myﬂI)BR/IF Witk added. fehetisines AyR T dor de
478.15 1.3 A 70 5- Met hoxybenzof ur an-2- carboxylic acid %% )
ani n- 3Hp, b miKuse was-dlujed with ARyl Beetatry dhe BFaann PRpPR AR WaFhesb wilBe . 2
1.26 ' -3 LiaiCi Al N
3H be§z€#§§§éﬁ%@0§lﬁ?y@g}%§f?ﬁ %E’ﬁ%%gj&‘% ﬁ@%%ﬁy et(ﬁ{ﬂch%at dYne 7 126
A 72 fedddddyprebsorh The-ctudaphodydt wasseringldy2d (vilithramt furthed purification in the
H benzi m dazol - 5-yl carbanpy1) - 2- hé/d rOﬁ §7 phenyl et hynam de 436.14 1.18 A
5 nexiprocess step. LC/MS YMethod ) (M+ }(' 6
Process step 6:
N-[(1S,2R)-2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-1-(2-fluorophenyl}-2-
hydroxyethyli-4-isopropylbenzamide; compound with trifluoroacetic acid
The residue from Process step 5 was dissolved in a mixture of 2 ml of DCM and 2 ml
10 of TFA. After stirring at RT for 2 h, the solvent was evaporated under reduced
pressure and the residue was purified using preparative HPLC. 65 mg of the titie
compound were obtained as a white solid; vield: 44%. LC/MS (Method A) 475.20
{R= 1.38 min, 100%)
TH NMR (400 MHz, DMSO-dg) & (ppm): 1.19 (d, 6H), 2.92 (hept, 1H), 4.40 (s br, 1H),
15 5.79 (dd, 1H), 6.38 (s br, 1H), 7.14-7.38 (m, 8H), 7.52 (dt, 1H}, 7.77 (d, 2H}, 7.88 (s,
1H), 8.40 (s, 1H), 8.43 (d, 1H), 10.00 (s, 1H) 12.40 (s br, 1H}

Example 7: 7
N-[(18,2R)-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-2-hydroxy-1-phenylethyi}-4-
20 tertiary-butylbenzamide; compound with trifluoroacetic acid

Process step 1:
tertiary-Butyl (1S ,2R)-z-amino—6—(3-tert-butoxycarbonyiamino—.Q—hyd roxy-3-phenyl-

propionylamino)benzimidazole-1-carboxylate

—<
yH o £ /@::\>—NH2
N >—o

oL
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H
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73 N42- (2- Am nobenzot hi azol - 6-yl car banoyl) - 2-

hydr oxy- 1- phenyl et hy1] - 4- di et hyl am nobenzam de; conpound with
trifluoroacetic acid 503.2 1.42 A 74 1H 1 ndol e-2-carboxylic acid

[ 2- (2-am no-3H benzi m dazol-5-vyl ca_r?gr_myl) - 2- hydr oxy- 1- phenyl et hyl | am de

" 455.22 1.21 A 75 N42-(2- Am no- 3H benzi m dazol - 5-yi car banoyl) - 2-

FainN

hydr oxys §-d¥(g By2R)- Bdrkia —ﬁkm&d&mb@ﬁj;!éﬁﬁﬁmdiex%@mmnﬂopbhic acid
trifluoroacetic acid 459.25 1.06 A 76 5-tert-Butylthi ophene-2-carboxylic
aci d [(5-XPmalhend. 832 6 ok iariner-Ruty 2.6-iRennaharsmidpzole- frgarboxyiate

ony” SERRATHRN neS B 38,0 o A 7 I GTASnm so P e
460. 1PyBrapAs B mifidl and\2i8 mbeoBDHPER{16 mind!)da db-rblofl dEMoamb § & )i
hy%ir O)B/I\_d:%_vegreengc}deédhgnldlfh%_r];lixlilt?rreov_vgé gﬁ}rgg la_t R4I'41%r %7h.]1‘h2ce2oreani_c ;ﬁgas_e was
washed with agueous sodium hydrogencarbonate solution and common salt
solution, dried over sodium sulfate, filtered and concentrated under reduced
pressure. After silica gel chromatography (ethyl acetate/heptane 2:1), 2 g of the title
compound were obtained as a white solid. Yield: 74%.
10 LC/MS (Method D) (M+H-tBu)" 456
Process‘step 2:
(1S,2R)-3-Amino-N-(2-amino-3H-benzimidazol-5-yl}-2-hydroxy-3-phenyi-

propionamide; compound with triflucroacetic acid
N o]
T e K
N o]

15 The process product from step 1 was dissolved in 10 ml of DCM and 10 mi of TFA,

stirred for 2 h at RT and 2.1 g of the title compound were obtained as a pink solid;
yield 99%. LC/MS (Method D) (M+H)" 312
Process step 3:
N-[(1S,2R)-{2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-phenyiethyl}-4-
20 fterfiary-butylbenzamide; compound with trifluoroacetic acid
45 mg of 4-tertiary-butylbenzoic acid (0.25 mmot), 91 mg of TOTU (0.28 mmol} and
150 pl of N~ethylmorphoiine (1.5 mmol) were dissoived in 2 mi of DMF and the
solution was stirred for 30 min af RT. 132 mg of the process product from step 2
{0.25 mmol) were added and the mixture was stirred for 2 h at RT. The mixture was
25  diluted with ethyl acetate. The organic phase was washed with aqueous sodium
hydrogencarbonate solution and common salt solution, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by
means of HPLC. 36 mg of the titie compound were obtained as a white solid. Yield:
25%.
30 LC/MS (Method A)472.31 (R= 1.39 min, 100%)



benzam de 79 5-1 sopropyl thi ophene-3-carboxylic acid [2-(2-

am no- 3H benzi m dazol - 5-yl car banoyl) - 2- hydr oxy- 1- phenyl et hyl | am de 464. 15
1.31 A 80 5-Ethylthiophene-3-carboxylic acid [2-(2-am no-

3H benzi m dazol - 5-yl car banoy1) - 2- hygéoxy- 1- phenylethyliam de 450.12 1.24
A 81 [2,21Bit hi ophenyl-5-carboxylic™&8€i"d [2-(2-am no-

3H bengj wi < I - ' 14 1.35
A 52 5" NOMIESA0 e, SMISERRYL ey F2OL; Brp BRETXS B W), SIBC Ruc Wy

am Eoiesm]glm; baol 1Hh), 6-30-¢ 360amchi), 7240y diBofny,-SH), Ftikthid, @H)y ¥ 8&nisdéH) .chBpound
with tri oacetic, acid 495. .26, A

N-[ 2- ((ﬁ.b,&n#'ﬁii%%ﬁ n iﬁ?@- &Eéﬁbé@é@) 13‘33

hydr oxy- 1- phenyl et hyl] - 4- met hoxybenzam de 456.18 1.19 A 84 N12-0

- Am noi soqui noi i n- 6-yl car banoyl) - 2-

hy dr oxgxampledhy| et hyl | - 4-i sopropyl benzam de 468.22 1.38

N-[(18,2R}-2-(4-Aminomethylphenylcarbamoyl}-2-hydroxy-1-phenylethyl]benzamide;
compbund with trifluoroacetic acid
Chiral

0 OH
: g
NH F F
g N
NH,
HO o]
Process step 1:

10 tert-Butyl [4-((2R,33)-3-benzoylamino-2-hydroxy-3-phenylpropicnylamino)benzyl}-
carbamate

Chiral
O%
NHO
3 N o]
& N —<
Ho o Ho %%

Analogously to Example 1, Process step 1, 33 mg (0.15 mmol) of tert-butyl (4-
aminobenzyljcarbamate and 43 mg (0.15 mmol) of (2R, 35)-3-benzoylamino-2-

15  hydroxy-3-phenyipropionic acid were dissolved in 1 m! of DCM and 1 mi of DMF and
treated successively with 78 pl of DIPEA (0.45 mmol), 22.5 mg of HOAt
(0.165 mmol) and 76.9 mg (0.165 mmol) of PyBrop. Without further work-up, the
batch obtained was filtered and then purified using HPLC. The product-containing
fractions were lyophilized.

20 Process step 2:
N-[(1S,2R)}-2-(4-Aminomethyiphenylcarbamovyi)-2-hydroxy-1-phenyiethyijbenzamide;

compound with trifluorcacetic acid



A 85 N42-(1- Am noi soqui nol i n-6-yl car banoyl) - 2-

hydr oxy- 1- phenyl et hyl | - 4-di et hyl am nobenzam de 497.24 1.05 A 86
N42- (1- Am noi soqui nol i n-6-yl car banoyl) - 2-

hydr oxy- 1- phenyl et hy1] - 4- ethoxybenzag&de 470.2 1.32 A 87 N42-0
" - Ami noi soqui nol i n- 6-yi car banoy1) - 2- )

hydr oxy- 1- phenyI: Ry 11- 4- et hyl benzaghélal 454. 2 1.37 A 88
\olin-6-yicarban0y1)-2-
1]-4-tert- butylbenzam

83 23 1.43 A 89

The process product from step 1 was reacted analogously o Example 1; Process

step 3; the mixiure was then concentrated, treated with water and lyophilized.
Yield: 31.5 mg (43% over 2 stages).

5 LC/MS (Method A) M-NH,= 373.40 (Re 1.09 min, 85%)
"H NMR (500 MHz, DMSO-dg) & (ppm): 3.97 (d, 2H), 4.47 (s br, 1H), 5.50 (dd, 1H),
6.11 (dd, 1H), 7.23 (m, 1H)}, 7.30-7.36 (m, 4H), 7.42-7.48 (m, 4H), 7.53 (m, 1H), 7.62
(d, 2H), 7.84 (d, 2H), 8.05 (s br, 3H), 8.53 {d, 1H), 9.99 (s, 1H).

10 Example 9:
N-[(1S5,2R)-2-(2,4-Diaminoquinazolin-6-ylcarbamoyt}-2-hydroxy-1-
phenylethyi]benzamide; compound with trifluoroacetic acid

O

Chirat F
F
‘ \\)k OH

Analogously to Example 1, Process étep 1, 76 mg (0.44 mmol) of quinazoiine-2,4,6-
15  triamine and 150 mg (0.52 mmol) of (2R,3S}-3-benzoylamino-2-hydroxy-3-phenyi-
propionic acid were dissolved in 3 mi of DMF and treated successively with 153 il of
DIPEA (0.86 mmol}, 78.9 mg of HOAt (0.57 mmol) and 251 mg (0.53 mmol) of
PyBrop. Without further work-up, the batch was filtered and purified using HPLC.
The product-containing phases were Iyophilized. |
20 Yield: 114 mg (48%). '
LC/MS (Method A) M +H = 443.32 (R= 1.10 min, 100%)
"H NMR (500 MHz, DMSO-ds) & (ppm): 4.51 (m, 1H), 5.54 (m, 1H), 6.25 (d, 1H),
7.22-7.51 (m, 9H), 7.75-7.83 (m, 4H), 8.36 (s br, 1H), 8.53 (d, 1H), 8.72 (s br, 1H),
8.93 (s br, 1H), 10.15 (s br, 1H), 12.30 (s br, 1H).



5- Et hyl t hi ophene- 2-car boxylic acid [2-(1-am no-
I soqui nol i n-6-yl car banpbyl) - 2- hydr oxy- 1- phenyl et hyl ] am de 460.16 1.32 92
5- Et hyl t hi ophene- 3-carboxylic acid [2-0-am no-
I soqui nol i n-6-yl carbanoyl) - 2- hydr oxy; 1- phenyl - - ethyljam de 460.16 1.31 A
© 93 5-tert-Butylthi ophene-2-carboxyl i 884ci d [2-(1- _

am nofTyRCARbURISINYT A6 RAmWIncreDrdpaI dnalBBeiny & thel dissiele 488. 19 1.43
A 94 N-[2-(1-Am noi soqui nol I n-6-yi carbanoyl)-2- -
hydr oexamgiésny| et hy11- 3- et hyl benzani de 454.2 1.36 A 95
N[ 2- (4- Al noi sequi noi i n- 6-vl car banpyl) - 2- .
hydr oy B aar it R FhitR putacoming ta e rules of the
N- [ 2- (Aefmatiteral Onisiir Pude 284-RppiledaC hammstd) (GPAC). The absolute stereo-
hydro;%- 1-(3-trifluoronethyl phenypet hyl]-4-isopropyl benzam de 526.19 1.53
A 97 Emisty wiab met inglieatad ianddhe eonmpounssy wareo -case prepared as

hydr o&ft&-om_m[%trgga&%haec@a{pet hyl] - 4-1i sopropyl - 488. 35

Table 1:
Exam | Compound Mass | R¢ LC-
ple from | from MS
No. LC-MS | Lc- meth
MS od
10 4-Amino-N-[2-(2-amino-3H-benzimidazol-5- 431.23 |0.81 A
ylcarbamovl)-2-hydroxy-1-phenviethyllbenzamide
11 Quinoxaline-2-carboxylic acid [2-(2-amino-3H- 46823 [1.14 | A
benzimidazol-5-ylcarbamovl}-Z-hydroxy-1-phenyl-
ethyllamide

12 N-f2-(2-Amino-3H-benzimidazol-5-vIcarbamoyl}-2- | 446.23 | 1.08 | A
- | hydroxy-1-phenylethyl]-4-methoxybenzamide
13 Thiophene-3-carboxylic acid [2-(2-amino-3H- 422147 1 A
benzimidazol-5-yicarbamoyl}-2-hydroxy-1-phenyi-
athyllamide
14 1-Methyl-1H-pyrrole-2-carboxylic acid [(1S,2R)-2- | 418.23 11.02 |A
(2-amino-3H-benzimidazol-5-ylcarbamoyl)-2-
hydroxy-1-phenyiethyljamide
15 Quinoline-2-carboxylic acid [2-(2-amino-3H- 467.23 |1.23 | A
benzimidazol-5-yicarbamoyl}-2-hydroxy-1-phenyl-
ethyllamide '
16 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)}-2- | 498.23 | 1.5 A
hydroxy-1-phenyiethyi]l-4-cyciohexylbenzamide
i7 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyi)}-2- | 4582 | 1.33 | A
hydroxy-1-phenylethyll-4-isopropylbenzamide

18 N-{2-(2-Amino-3H-benzimidazol-5-ylcarbamovyl}-2- | 500.11 [ 1.33 | A
hydroxy-1-phenylethyl}-4-trifluoromethoxy-
benzamide :

16 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 487.28 | 1 A
hydroxv-1-phenylethyl]-4-diethylaminobenzamide

20 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 508.24 | 1.4 A
hydroxy-1-phenylethyl]-4-phenoxybenzamide

21 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamovl}-2- | 506.27 1 1.41 | A
hydroxy-1-phenylethyll-4-benzylbenzamide

22 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 474.27 | 147 |B

: hydroxy-1-phenylethyl]-4-isopropoxybenzamide .

23 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 462.22 | 1.37 B

hydroxy-1-phenylethyi]-4-methylsuifanyi-
benzamide




.-/-‘

1.4

A -43

-  benzam de 98

N-[ 2- (2- Am no- 1H benzi m dazol - 5-yl car banoyl) - 2- hyd

roxy-1-(3-trifluoromnethyl

N-[ 2F $Z- AnTRQ %ﬁﬂﬁé@rﬂ%@ﬁnﬁaﬂo@@tﬁ@amﬁdwﬁz 47623 [144 [B
kl\lﬁltjrzoxy 1- ( HEH\F%‘W]-W RABAYREND ggﬁdbzan de 517.42 1.3 A1
AT hT -1
roxye.ﬂgﬁy ARG S BT ‘7%5 '*%jf MREpRSTy 1 1§ TVE
Sl e )
X\ = 1- /1'| - A diet h\/l am.nobenzaml!'de
hydr 26 N -[2- (2-Amln0-3H benzimidazol-5-ylcarbamoyi)-2- | 493.26 “0“.9&'5))2_9
hydroxy-1-phenylethyl]-4-pyridin-3-ylbenzamide
27 4-(2-Acetytamino-3,3,3-trifluoropropyl)-N-[2-(2- 569.29 | 1.32 B
amino-3H-benzimidazol-5-ylcarbamoyi)-2-
hydroxy-1-phenylethyilbenzamide
28 1-Methyi-1H-indole-2-carboxylic acid {2- (2-amlno- 469.26 | 1.45 B
3H-benzimidazol-5-yicarbamoyl}-2-hydroxy-1-
phenylethyllamide
28 5-Methoxy-1H-indole-2-carboxylic acid [2-(2- 485.26 {1.36 B
amino-3H-benzimidazol-5-ylcarbamoyl)-2-
hydroxy-1-phenylethyllamide
30 5-Ethyi-1H-indole-2-carboxylic acid [2 {(2-aminoc- 483.28 |1.58 B
3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1-
phenvyiethyljamide
31 6-Methoxy-1H-indole-2-carboxylic acid [2-(2- 485.26 | 1.39 B
amino-3H-benzimidazol-5-yicarbamoyl)-2-
hydroxy-1-phenylethyllamide '
32 4-Methoxyquinoline-2-carboxylic acid [2-{(2-amino- | 487.25 | 1.5 B
3H-benzimidazol-5-ylcarbamoyi)-2-hydroxy-1-
phenylethyllamide
33 3-Ethoxyquinoxaline-2-carboxylic acid [2-(2- 51227 |145 |B
amino-3H-benzimidazol-5-yicarbamoyl)-2-
hydroxy-1-phenylethyljamide
34 Naphthalene-2-carboxylic acid [2-(2-amino-3H- 466.24 (1128 A
benzimidazol-5-yicarbamoyi}-2-hydroxy-1-phenyl-
ethyllJamide
35 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-2- | 481.26 | 1.3 A
hydroxy-1-phenylethvl}-4-pyrrol-1-ylbenzamide
36 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-2- | 516.17 |1.39 | A
hydroxy-1-phenylethyl]-4-trifluoromethylisulfanyi-
benzamide
37 Biphenyl-4-carboxyiic acid [2-(2-amino-3H- 49228 1153 B
benzimidazol-5-ylcarbamoyl}-2-hydroxy-1-phenyi-
ethyllamide
38 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyi)-2- | 51425 | 144 |B
hydroxy-1-phenylethyl]-4-(2,2 2-triflucroethoxy)-
benzamide '
39 Benzyl [2-(2-amino-3H-benzimidazoi-5- 44625 |1.27 |A
| vicarbamoyl)-2-hydroxy-1- -phenyiethyljcarbamate
40 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-2- | 444.23 | 1.4 B
hydroxy-1-phenylethyi}-4-ethylbenzamide
41 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 460.22 | 1.31 B
hydroxy-1-phenylethyl]-4-ethoxybenzamide
42 5-Butyipyridine-2-carboxylic acid [2-{2-amino-3H- |473.24 | 162 | B
benzimidazol-5-vicarbamoyl)-2-hydroxy-1-phenyl- :

phenypet hy11- 4-di et hyl am i nobenzam de 555. 39
1.23 A 99 N-[2-(2-Am no- 1H benzi m da}égl - 5-yl car banoyl) - 2-

" hydr oxy- 1- ( 2- met hoxyphenypet hy1] - 4- dfet hyl am nobenzam de 517.41 1.1 A 100

D1




1.28 A 103 N42-(2- Ami no- 3H-benzi m dazol - 5-yl car banoyl) - 1-
( 3- et hoxyphenyl) - 2- hydr oxyet hyl i - 4-i sopr opyl benzarni de 502. 16 1.46 A 104
N42- ( 2- Am no- 3H benzi m dazol - 5-yl car bam)yl) 1-

(3- et hoxypheny1l) - 2- hydr oxyet hy1] - 4- thyI am nobenzam de 531.24 1.16 A 105
~ N42- (1- Am noi soqui nol i n-6-yl car barmy

hydr pXy-I- nrbgwjgm@é}yl I-4-diet hyI am nobenzam de 5[11.26 1.415 A 106

N-[ 24 2= Hazed &ae.e DRy [472.47 [ 142 | B

hydr pxy- 1- B gaerb q xg ngam de 500. 19 (1. 55 A 107
N[ 2F(2- Ami E‘)%&E%aol -ylc @r

hydr vv-1] 3p E y h\ll nhnnunnf h w1 Loeany A0

xy-1 HSOpFo bepzan-gde—542-16—{1. 53
A 1084%ku2- { 5-Methexypaphinaiehent-catiaxylic sélﬁc[;?l(?- DroPAGES A TS
hydr pxy- 1- nramwgrﬁélr Zimid apokd 13 APBAYYENZam de 51721 1.14 A 109
hydroxy-1-phenylethyllamide
45 | 4-(2,2,2-Trifluoroethyl}-4H-thieno[3,2-blpyrrole-5- | 543.17 | 1.54 | B
carboxylic acid [2-(2-amino-3H-benzimidazol-5-
yicarbamoyi)-2-hydroxy-1-phenylethyljamide
46 Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(2-amino-3H- | 549.26 {128 | B
benzimidazol-5-yicarbamoyi)-2-hydroxy-1-phenyl-
ethyllamide} 3-methylamide

47 N-[2-(1-Aminocisoquinolin-7-ylcarbamoyl}-2- 49724 (109 |A
nydroxy-1-phenylethyi]-4-diethylaminobenzamide

48 N-[2-(1-Aminoisoquinolin-7-ylcarbamoy!}-2- 468.22 1137 A
hydroxy-1-phenylethyll-4-isopropylbenzamide

49 N-[2-(1-Aminoisoquinolin-7-ylcarbamoyl)-2- 496.22 103 A
hydroxy-1-phenylethyl}-6-pyrrolidin-1-yi-
nicotinamide

50 N-J2-(1-Aminoisoquinolin-7-ylcarbamoyl)-2- 51122 1116 A
hydroxy-1-phenylethyll-4-morpholin-4-yl-
benzamide

51 N-[2-(1-Amincisoquinolin-7-yicarbamoyl}-2- 4912 137 |A

hydroxy-1-phenylethyll-4-pyrrol-1-ylbenzamide
52 1-Ethyi-2,3-dimethyl-1H-indole-5-carboxylic acid | 511.35 | 1.4 A
[2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-2-
hydroxy-1-phenyiethyljamide

53 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-2- | 501.33 | 1.2 A
hydroxy-1-phenylethyl]-4-morpholin-4-yi-
benzamide

54 N-[2-(t-Aminoisoquinolin-7-ylcarbamoyl)-2- 49523 (134 |A
hydroxy-1-phenylethyl}-4-pyrrolidin-1-yl-
benzamide

55 N-[2-(1-Aminoisoquinolin-7-ylcarbamoyl}-2- - 513.22 1097 |A
hydroxy-1-phenylethyl}-6-morpholin-4-yi-
nicotinamide

56 5,6-Dimethoxy-1H-indole-2-carboxylic acid [2-(2- | 51534 | 1.16 A
amino-3H-benzimidazol-5-yicarbamoyl}-2-
hydroxy-1-phenyiethyllamide

57 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 485.11 | 1.37 A
' hydroxy-1-phenytethyl}-4-pyrrolidin-1-yi-
benzamide

58 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-2- | 472.3 165 |B
hydroxy-1-phenylethyl]-4-isobutylbenzamide
59 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-2- | 472.3 1.67 | B
hydroxy-1-phenyiethyl}-4-butylbenzamide
60 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 458.28 | 1.36 | A
hydroxy-1-phenylethyl]-4-propylbenzamide
61 4H-Thieno[3,2-blpyrrole-5-carboxylic acid [2-(2- 461.2 1.3 B




N42- ( 2- Ami nobenzot hi azol - 6-yl car banoy1l) - 2-

hydr oxy- 1-mtol yl et hyl] - 4-i sopropyl benzam de 488.19 1.42 A 110

N42- ( 2- Am nobenzot hi azol - 6-yl car banoy0- 2- hyd

roxy-1- (4-isopropyi phenyl ) et hyl] - 4-digethyl am nobenzam de 545.25 127

. N42- (2- Ami nobenzot hi azol - 6-yl carbanoyl)-1-(3-

111

et hoky- phefhgi)in@-3hiybenziyidancl5-vicaibatioy)e2d nobenzhni de 547.23 1. 13 A
N42-{ 2- Am n@b&m@ﬁhpbﬂ@leﬁryﬂbﬁﬂdé)anoyl) 2- hyd roky-1-(4-jitrifl uoronet

112
hy |

phenyg2 et NYIN-[Adcaidamigiiio p asbdendyilz-19 1. 27473243 10.98 | A
NA2- (2- Am D@y dtpd OB hémefA1-4al méﬁmné&mdéﬂ 19 1.06 A

1M MODEFEFR g 35 114

(2-ch B U[JII%I o T
wgr ox;/'-A\lm-r %E_rbf P@%%# f/ ﬁ%@%%ﬁgq% -|1§opro byl benzam de 526. 14

phenyle hvila

64 5-Ethylthiophene-2-carboxylic acid [2-(1-amino- 460.16 | 1.31 A
isoquinolin-7-ylcarbamoyi)-2-hydroxy-1-phenyi- !

ethyljamide

65 5-tert-Butylthiophene-2-carboxylic acid [2-(1- 48819 |145 LA
aminoisoquinolin-7-ylcarbamoyl)-2-hydroxy-1-
phenylethyllamide -

66 N-[2-(1-Aminoisoquinoiin-6-ylcarbamoyl)-2- 42617 (115 | A

hydroxy-1-phenylethyllbenzamide

67 6-Bromobenzofuran-2-carboxylic acid [2-(2-amin- | 534.15 11.37 | A
3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1- :
phenylethyljJamide

68 5-Ethylthiophene-2-carboxylic acid [2-(2-amino- 450.16 |1.25 | A
3H-benzimidazol-5-yicarbamoyl)}-2-hydroxy-1-
phenyiethyijamide

69 Thieno[3,2-blthiophene-2-carboxyiic acid {2-(2- 478.15 | 1.3 A
amino-3H-benzimidazol-5-ylcarbamoyt)-2-
hydroxy-1-phenylethyllamide

70 5-Methoxybenzofuran-2-carboxylic acid [2-(2- 486.2 126 [ A
amin-3H-benzimidazol-5-ylcarbamoyl}-2-hydroxy-
1-phenyiethyljlamide

71 ' Benzo[blthiophene-3-carboxyiic acid [2-(2-amino- | 472.17 | 1.26 | A
3H-benzimidazol-5-ylcarbamoyi)}-2-hydroxy-1-
phenylethyljamide

72 4-Methyithiophene-2-carboxylic acid [2-(2-amino- | 436.14 (1.18 | A
3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1- :
phenylethyllamide

73 N[2-(2-Amincbenzothiazol-6-ylcarbamoyl)-2- 5032 |142 |A
hydroxy-1-phenyiethyl}-4-diethylaminobenzamide;
compound with trifluoroacetic acid

74 1H-Indole-2-carboxylic acid [2-(2-amino-3H- 45522 | 1.21 A
benzimidazoi-5-yicarbamoyl)-2-hydroxy-1-phenyi-
gthyllamide

75 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-2- | 458.25 | 1.06 | A
hydroxy-1-phenylethyl]-4-dimethylamino-
benzamide; compound with trifluoroacetic acid

76 5-tert-Butylthiophene-2-carboxylic acid [2-(2- 478.2 1.38 | A
amino-3H-benzimidazol-5-ylcarbamoyl)-2-
hydroxy-1-phenylethyfjamide

7 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-2- | 460.18 | 1.2 A
hydroxy-1-phenylethyl]-4-methoxy-3-methyl-
benzamide '

78 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 448.17 1122 A
hydroxy-1-phenylethyl]-3-fluoro-4-methyl-




1.5 A 115 N-[ 2-(2- Ami no- 3H- benzi m dazol - 5-yl carbanpyl)-2- 555.24 1.29 A
hydr oxy- 1- (4-trifl uoronet hyl phenypet hyl] - 4-di et hyl am nobenzam de 116
N42- ( 2- Ami nobenzot hi azol - 6-yl carbanoyl)-1-(3- 518.2 1.46 A

et hoxypheny1) - 2- hydr oxyet hy1] - 4- |sop4§pyl benzam de 117

N42- (2- Ami nobenzot hi azol - 6-yl carbanpyl)-1-(2- M+ 1 = 0.93 D
chl or opheny bpn2amiddr oxyet hyl i - 4-di et hyl am no- benzam de 538/ 540
79 5-Isopropylthiophene-3-carboxylic acid [2-(2- 464.15 | 1.31 A
amino-3H-benzimidazol-5-yicarbamoyt)-2-
hydroxy-1-phenylethyllamide

80 5-Ethyithiophene-3-carboxylic acid [2-(2-amino- 450.12 (124 | A
3H-benzimidazol-5-ylcarbamoyi)-2- hydroxy-1-
phenylethyilamide

81 [2,2"Bithiophenyl-5-carboxylic acid [2-(2-amino- 50414 [135 | A
3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1-
phenylethyljamide

82 5-Methoxy-1H-indole-2-carboxylic acid [2-(1- 48519 |1.26 1A
aminoisoquinoclin-6-ylcarbamoyl}-2-hydroxy-1-
phenylethyllamide; compound with trifluoroacetic
acid

83 N-[2-(1-Aminoisoquinolin-6-yicarbamoyi}-2- 456.18 | 1.19
hydroxy-1-phenyiethyl]-4-methoxybenzamide
84 N-[2-(1-Aminoisoquinoiin-6-ylcarbamoyl}-2- 468.22 | 1.38
hydroxy-1-phenyiethyi]-4-iscpropylbenzamide
85 N-[2-(1-Aminoisoguinolin-6-ylcarbamovi}-2- 497.24 1105
hydroxy-1-phenylethyil-4-diethviaminobenzamide
86 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl}-2- 470.2 1.32
hydroxy-1-phenylethyl]-4-ethoxybenzamide '
87 N-[2-(1-Aminoisoquinoiin-6-yicarbamoyl}-2- 454.2 1.37
hydroxy-1-phenylethyl}-4-ethylbenzamide
88 N-[2-(1-Aminoisoquinolin-6-yicarbamoyl)-2- 482.23 | 143
hydroxy-1-phenylethyi]-4-tert-butylbenzamide
89 N-[2-(1-Aminoisoquinolin-6-yicarbamoyl)-2- 469.21 | 0.97
hydroxy-1-phenyiethyl}-3-dimethylamino-
benzamide

80 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyi)-2- 469.21 | 113 |A
hydroxy-1-phenyisthyl}-4-dimethylamino-
benzamide

91 5-Ethylthiophene-2-carboxyiic acid [2-(1-amino- 460.16 {132 | A
isoquinolin- 6~y[carbamoy!)—2 -hydroxy-1-phenvi-
ethyllamide

82 5-Ethylthiophene-3- carboxyhc acid [2-(1-amino- 460.16 | 1.31 A
lsoqumohn-ﬁ-ylcarbamoyl)-z hydroxy-1-phenyl- -
ethyllamide

93 5-tert-Butylthiophene-2-carboxylic acid [2-(1- 488.19 |143 |A
: aminoisoquinolin-6-yicarbamoyl}-2-hydroxy-1-

phenylethyllamide .
94 N-[2-(1-Aminoisoquinolin-6-yicarbamoyl)-2- 454 2 136 | A
hydroxy-1-phenylethylj-3-ethylbenzamide
95 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl}-2- 4702 133 | A
hydroxy-1-phenyiethyil-3-ethoxybenzamide
96 N-[2-(2-Amino-1H-benzimidazol-5-ylcarbamoyl)-2- | 526.19 | 1.53 A
hydroxy-1-{3-trifiuoromethyiphenyl)ethyl}-4-iso-
propylbenzamide

97 N-[2-(2-Amino-1H-benzimidazol-5-ylcarbamoyl!)-2- | 488.35 | 1.4 A
hydroxy-1-{(2-methoxyphenyl)ethyi]-4-isopropyi-

A I I o




118 N42- (1- Ami noi soqui nol i n-6-yl carbanoyl)-1-(3- 575.15 1.35 B
br omophenyl) - 2- hydr oxyet hy1] - 4- di et hyl am nobenzam de 119
N42- ( 1- Am noi soqui nol i n-6-yl car banoyl) - 1- ( 3-

br onophenyl) - 2- hydr oxyet hy11l- 4- et hyl benzam de 532.11 1.63 B 120
 N-[ 2- ( 1- Ami noi soqui nol i n-6-yl carbanoy1)-2- 510.26 1.58 A

hydr OXy- I-{ fiohSAmidePy! phenypet hyl 1 4-i sopr opyl benzpni de 121

N [ 2rgg=Am RO B IR M PN syidarbatby 12512 | 8863044 123
o o B i e e e

amincbenzamide

D

99 N-[2-(2-Amino-1H-benzimidazol-5-yicarbamoyl)-2- | 517.41 | 1.1
hydroxy-1-(2-methoxyphenyl)ethyl}-4-diethyl- :
aminobenzamide

100 N-[2-(2-Amino-1H-benzimidazol-5-ylcarbamoyl}-2- | 517.42 | 1.03
hydroxy-1-(4-methoxyphenyl)ethyl}-4-ethyl-
aminobenzamide

101 N-[2-(1-Amincisoquinolin-6-ylcarbamoyi)-1-(3- 541.27 | 1.28
ethoxyphenyl)-2-hydroxyethyi]-4-diethyl-
aminobenzamide

102 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyi}-2- | 528.24 | 1.28
hydroxy-1-{4-isopropylphenyl)ethyl]-4-diethyl-
aminobenzamide

103 N-[2-(2—Amino—.3H—benzimidazoi-S-ylcarbamoyi)-‘E- ' 502.16 | 1.46
(3-ethoxyphenyl)-2-hydroxyethyl}-4-isopropyl-
benzamide

104 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)}-1- | 531.24 | 1.16
(3-ethoxyphenyl)-2-hydroxyethyl]-4-diethylamino-
benzamide

105 N-[2-(1-Aminoisoquinolin-8-ylcarbamoyl)-2- 511.26 | 1.15
hydroxy-1-m-tolylethyl]-4-diethylaminobenzamide

106 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 500.19 | 1.55
hydroxy-1-(4-isopropylphenyl)ethyl}-4-isopropyi-
benzamide

107 N-[2-(2-Aminobenzothiazol-6-ylcarbamoyl)-2- 542.16 | 1.53
hydroxy-1-(4-triflucromethyiphenyljethyl]-4-iso-
propylbenzamide

108 N-[2-(2-Aminobenzothiazol-6-yicarbamoyl)-2- 517.21 | 1.14
s hydroxy-1-m-tolyiethyl}-4-diethylamincbenzamide

109 N-[2-(2-Aminobenzothiazol-6-ylcarbamoyl}-2- 488.19 | 1.42
hydroxy-1-m-tolylethyl]-4-isopropylbenzamide

110 N-[2-(2-Aminobenzothiazoi-6-ylcarbamoyl)-2- 54525 | 1.27
hydroxy-1-(4-isopropyiphenyl)ethyl]-4-diethyi-
aminocbenzamide

111 N-[2-(2-Aminobenzothiazol-6-ylcarbamoyl)-1-(3- 547.23 11.13
ethoxy-phenyl}-2-hydroxyethyl}-4-diethylamino-
benzamide

112 N-[2-(2-Aminobenzothiazol-6-ylcarbamoyl)-2- 57119 | 1.27
hydroxy-1-(4-triflucromethylphenyl)ethyl]-4-diethyl-
aminobenzamide '

113 N-[2-{2-Amino-3H-benzimidazol-5-ylcarbamoyl)-1- | 521.19 | 1.06
(2-chlorophenyl)-2-hydroxyethyl]-4-diethylamino-
benzamide

114 | N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 526.14 | 1.5
hydroxy-1-(4-trifluoromethyiphenyl)ethyl}-4-iso-
propylbenzamide

115 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyi)}-2- | 5556.24 | 1.29




122 N42- (2- Ami no- 3H-benzi m dazol - 5-yl car banoyl) - 2-

hydr oxy-1-mtol yl et hyll-4-i sopropyl benzam de 472.18 1.42 A 123
N42- ( 2- Am no- 3H benzi m dazol - 5-yl car banoy1l) - 2-

hydr oxy-1-mtol yl et hyll-4-di et hyl am gpbenzam de 50123 1.09 A 124
N-[ 2- (1- Ami noi soqui nol i n-6-yl car banoyl)-1-(4- 575.15 1.37 B

br onopheny 1hyé’roblydr(lmriﬁhbbti'heﬁlyﬂjf@dmbmyl]m}beﬂmn de 125
N-[2- (1- Am BRiiseHzapide - 6- vl carbanoyl)-1-(4- M+ 1 = 1.24 D

br onOp{ETTY K 13- YRR RO b thiaZo G Rar oy RF(B5% | 5182 146 |A
ethoxyphenyl)-2-hydroxyethyl}-4-isopropyi-
benzamide

117 N-[2-(2-Aminobenzothiazol-6-ylcarbamoyl)-1-(2- M+1=1083 |D
chiorophenyi}-2-hydroxyethyl}-4-diethylamino- 538/540
benzamide

118 N-[2-(1-Aminoisoquinolin- 6-ylcarbamoy!) 1-(3- 57515 [1.35 |B
bromophenyi)-2- hydroxyethy!]—4 -diethylamino-
benzamide

119 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl)-1-(3- 532.11 |183 |B
bromophenyl)-2-hydroxyethyl}-4-ethylbenzamide

120 N-{2-(1-Amincisoguinolin-6-ylcarbamoyl)-2- 51026 [1.58 A
hydroxy-1- (4—:sopropylphenyl)ethy[]—4-:sopropy§~
benzamide

121 N-[2-(1-Aminoisoquinoiin-6-ylcarbamoyi)-1-(2- 502.18 144 |B
chiorophenyl)-2-hydroxyethyi}-4-isopropyi-
benzamide

122 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 472.18 | 142 A
hydroxy-1-m-tolylethyl}-4-isopropylbenzamide

123 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-2- | 501:23 | 1.09 | A
hydroxy-1-m-tolylethyl]-4-diethylaminobenzamide

124 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl}-1-(4- 575.15 | 137 |B
bromophenyl}-2-hydroxyethyll-4-diethylamino-
benzamide

125 N-[2-(1-Aminoisoquinolin-8-ylcarbamoyl}-1-(4~ M+1=1124 D

' bromophenyl}-2-hydroxyethyl]-4-isopropyi- 547/54
benzamide . 8

126 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl)-1-(3- 546.13 |166 |C
bromophenyl)-2-hydroxyethyll-4-isopropyi-
benzamide

127 | N-[2-{1-Amincisoquinolin-6-ylcarbamovyl)-2- 48223 | 142 | A
hydroxy-1-m-tolylethyl}-4-isopropylbenzamide - .

128 N-[2-(1-Aminoisoquinolin-6-yicarbamoyl}-1-(3- 51224 | 143 |A
ethoxyphenyi)-2- hydroxyethy[]-4-|sopropyi—
benzamide

129 N-[2-(1-Aminocisoquinolin-G-yicarbamoyl}-2- 539.29 1132 (A

hydroxy-1-{4-isopropylphenyl)ethyll-4-diethyl-
aminobenzamide

130 N-[2-{1-Aminoisoquinolin-B-vicarbamoyi}-1-(2- 531.2 116 1A
chlorophenyl)-2-hydroxyethylj-4-diethyl-
aminobenzamide

131 N-[2-(1-Aminoisoquinoclin-6-yicarbamoyl)-2- 56523 |1.26 |A
hydroxy-1-(4-trifluoromethylphenyt)ethyl}- 4-
diethylaminobenzamide

132 N-[2-(1-Aminoisoquinolin-6-yicarbamoyi}-2- 536.2 1.83 B
hydroxy-1-(4-triflucromethyiphenyl)ethyl}-4-
isopropylbenzamide

133 N-[2-(1-Aminoisoquinoiin-8-ylcarbamoyl}-1-(4- 53211 1162 |C




benzam de 8 126 N-[2-(1- Am noi soqui nol i n-6-yl carbanoyl)-1-(3- 546.13
1.66 C bronophenyl)-2-hydroxyethyli-4-isopropyl benzam de 127

N-[ 2- (1- Ami noi soqui nol i n-6-yl car banoyl) - 2- :

hydr oxy- 1-mtol yl et hyl] - 4-i sopr opyl b§ zam de 482.23 1.42 A 128

N12- (1- Am' noi soqui nol i n- 6-yl car banoy ?--'1-(3- 512.24 1.43 A

et NORYDITeNY by Ao pNeHyPE- PRV y ety R A Raltgae df 129
N[ 2 3 A RS IR B D A B darbamdir: £7| 51822 |1.43 | A
(3,5-dimethoxyphenyl}-2-hydroxyethyl}-4-iso-
propylbenzamide

135 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-1- | 547.26 | 1.05 | A
(3,5-dimethoxyphenyl)-2-hydroxyethyl}-4-diethy!-
aminobenzamide

136 N-[2-(1~-Aminoisoquinolin-6-ylcarbamoyl)-2- 468.22 [ 1.36 | A
hydroxy-1-phenylethyil-4-propylbenzamide
137 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)}-1- | 491.17 !1.35 | A
{(2-chiorophenyl)-2-hydroxyethyl}-4-iscpropyi-
| benzamide

138 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyl}-2- 466.2 145 |B
hydroxy-1-phenylethyl]-4-cyclopropylbenzamide
139 N-[2-(1-Aminoisoquinolin-6-ylcarbamoyt)-1-(2- 488,16 |1.53 |B
chiorophenyl)-2-hydroxyethyll-4-ethylbenzamide
140 N-[2-(2-Aminobenzothiazol-6-yicarbamoyl}-1- 493.18 |1.03 |B
furan-2-yl-2-hydroxyethyl}-4-diethylamino-
benzamide

141 'N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-1- | 504.23 [ 1.04 | A
(2-fiuorophenyl)-2-hydroxyethyl}-4-diethylamino-
benzamide

142 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-1- | 483.19 | 1.58 |B
(3,5-difiuorophenyl)-2-hydroxyethyl]-4-isopropyl-
benzamide ,

143 N-[2-(2-Aminc-3H-benzimidazol-5-yicarbamoyl)-1- | 522.22 | 1.21 B
(3,5-difluorophenyl)-2-hydroxyethyl]-4-diethyi-
aminobenzamide

144 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-1- | 682.21 | 1.36 | A
(5-fluoro-2-methanesulfonylphenyl)-2-hydroxy-
ethyl}-4-diethylaminobenzamide

145 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)-1- | 553.18 | 1.54 | A
(5-fluoro-2-methanesulfonylphenyl)-2-hydroxy-
ethyl]-4-diethylaminobenzamide

146 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl}-1- | 481,17 | 1.6 A
(3-chlorophenyl)-2-hydroxyethyil-4-diethyl-
aminobenzamide

147 N-[2-(2-Amino-3H-benzimidazol-5-ylcarbamoyl)}-1- | 520.2 143 |A
(3-chiorophenyl)-2-hydroxyethyl}-4-diethyl-
aminobenzamide

148 N-[2-(2-Aminc-3H-benzimidazol-5-yicarbamoyl)-2- | 541.18 | 1.6 A
hydroxy-1-{2-triflucromethoxyphenyl)ethyi}-4-iso-
propylbenzamide

149 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl}-2- : 570.22 147 | A
hydroxy-1-{2-trifluoromethoxyphenyl)ethyl]-4-
disthylaminobenzamide ' :
150 N-[2-(2-Armino-3H-benzimidazol-5-ylcarbamoyl)-2- |M+1= 1083 1D
hydroxy-1-o-tolylethyl]-4-diethylaminobenzamide | 512
151 N-[2-(2-Amino-3H-benzimidazol-5-yicarbamoyl)-2- | 509.16 [1.08 | A
hydroxy-1-thiophen-2-ylethyi}-4-diethylamino-

D




A hydroxy-1-(4-isopropyl phenypet hyl ] - 4-di et hyl am nobenzam de 130

N42- ( 1- Am noi soqui nol i n-6-yl carbanoyl)-1-(2- 531.2 1.16 A

chi orophenyl) - 2- hydr oxyet hy9- 4- di et hyl am nobenzami de 131

N42- ( 1- Am noi soqui nol i n- 6-yi car banoy,) - 2-

" hydroxy-1- (4-trifl uoromet hyl phenyl )Yethyl k 4- di et hyl am nobenzani de 565. 23

ﬁ. (216 A 132 BbhzarhiieAm noi soqui nol i n-6-yl car baroy1) - 2-
yar T GELELO SRS AR RISDR)E(SNHInd-3H-SOpr o3k benzam deg £56. 2 1. 83
551?3 2- géﬁﬁh{i‘cﬁ’éz%?- Wikab3mdy2- Ryt BaL RpnaRyL) - 1- (4- $32.1111.62 G -
ethyilcarbamate
153 2-Chlorobenzyl [2-(2-amino-3H-benzimidazol-5-yi- | 480.18 | 1.26 | A
carbamoyl)-2-hydroxy-1-phenviethyllcarbamate .

Pharmacological examples
Factor IXa determination method
The prepared substances from the examples were tested for inhibition of the

5 enzymatic activity of FIXa using the substrate PEFA 3107 (Pentapharm/Loxo; via S.
Biack GmbH, Baumstrasse 41, 47198 Duisburg, Germany; Pr. No. 095-20) and
factor [Xa (Calbiochem, Merck KGaA markets Calbiochem in Germany, Life Science
& Anaiytics, 64293 Darmstadt; Pr. No. 233290). In this method, 28 i of test buffer
(50 mM g,a,a-tris(hydroxymethyl)methylamine (TRIS), 100 mM NaCl, 5 mM CaCla,

10 0.1% bovine serum albumin, pH 7.4) and 10 ! of factor IXa (277 nM final
concentration in the test batch) were added to 2 ul of 10 mM dimethyl sulfoxide
solution of the respective test substance, and the mixture was incubated for

15 minutes at room temperature in a 96 half-well microtiter plate. The enzyme
reaction was started by addition of 10 p! of substrate (1 mM stock soiution in water).
15  The time course of the reaction was monitored at 405 nm in a microfiter plate reader
(SpectraMax plus 384; Molecular Devices) for 15 minutes. : ie

The IC,, was calculated from the averaged values (duplicate determination) of a

dilution series of the test substance with the aid of the software Grafit 4 (Erithacus

Software, UK). The inhibition constants (K;) were calculated according to the Cheng
20  Prusoff equation Ki = IC50/(1+(S/Km), where S = concentration of the test substrate
in the test and K = Michaelis-Menten constant.

Table 2 shows the resulis.
Table 2:

Compound from | Factor IXa Compound from | Factor [Xa

Example enzyme assay Example enzyme assay
ICsp [micro M] ICso [micro M]

17 0.28 81 0.57

53 1.34 87 0.14

68 0.73 134 1 017




br onophenyl ) - 2- hydr oxyet hy11- 4- et hyl benzam de 134

N12- ( 2- Am no- 3H benzi m dazol - 5-yl car banoyl) - 1-

(3, 5-di net hoxypheny1l) - 2- hydr oxyet hy11 4-i sopropyl benzam de 518.22 1.43 A
135 N42- (2- Ami no- 3H benzi m dazol - ?ar banmoyl) - 1-

- (3, 5-di net hoxyphenyl) 2- hydr oxyet hy f‘ - di et hyl am nobenzam de 547.26 1.05
A 136 Fwt% %I. ﬁﬁ% noi soqui nol i n- 6-yl car banoy1l) - 2-

hydr oxy- enyl et hy11- 4- propyl benzani de 468.22 1.36 A 137

N[ 2- (2- Ami no- 3H benzi m dazol - 5-yl car banoyl) - 1-

&izc?lloropgg%géepﬂg)éﬁgh] %@%Laﬁn;i?%?pyl benzam de 491.17 1.35 A 138

hydr oxy- 1- phenyl et Igd] - 4- cycl opr opyl benzam de 466.2 1.45 B 139
N12- ( 1- Ami noi soqui npl i np-yl car banoyl) - 1-( 2-

chl orophenyl) - 2- Rydroyyet hyll- 4- et hyl benzar ni de 488. 16

_Ri (1}
R2 N\ :
R6—O R4
5 and/or all stereoisomeric forms of the compound of the formula | and/or

mixtures of these forms in any ratio, and/or a physiologically tolerable salt of
the compound of the formula I, where
Riis 1) -(Cg-Cq4)-aryl-Z, in which Z is a basic nitfogen-containing group
and in which aryi is unsubstituted or mono-, di- or trisubstituted by T,
10 2) -(C3-C12)-cycioalkyl-Z, in which Z is a basic nitrogen-containing
group and in which cycloalkyl is unsubstifuted or mono-, di- or |
trisubstituted by T,
3) a four- to fifteen-membered Het-Z, in which Z is a basic
nifrogen-containing group and in which Het is unsubstituted or
15 additionally mono-, di- or trisubstituted by T,
R2is 1) ~(Cp-C4)-alkylene-(Cg-C14)-aryl, in which aryl is unsubstituted
or mono-, di- or trisubstituted by T,
2} -(Co-C4)-alkylene-(C3-Cg)-cycioalkyl, in which cycloalkyi is
unsubstituted or mono-, di- or trisubstituted by T, or
20 3) -(Co-C4 )-alkylene-Het, in which Het is unsubstituted or mono-,

di- or trisubstituted by T,

R3is 1) -(Cp-C4)-alkylene-(Cg-C14)-aryl, in which aryl is unsubstituted
or mono-, di- or trisubstituted by T,
2)‘ -0-(C4-Cy4)-alkylene-(Cg-C14)-aryl, in which aryl is

25 - unsubstituted or mono-, di- or frisubstituted by T,

3) -(Co~C4)-alkylene-Het, in which Het is unsubstituted or mono-,
di- or trisubstituted by T,
4} -0-(C4-Cy)-alkylene-Het, in which Het is unsubstituted or mone-,

di- or trisubstituted by T,



1.53 B 140 N42-(2- Ami nobenzot hi azol - 6-yl car banoy1) - 1-
furan-2-yl-2-hydroxyet hyll-4-di et hyl am nobenzam de 493.18 1.03 B 141

N42- ( 2- Am no- 3H benzi m dazol - 5-yl car banoy1) - 1-

(2-fluorophenyl)-2-hydroxyet hyl1l-4-dj et hyl am nobenzam de 504.23 1.04 A 142
- N42- (2- Am no- 3H benzi m dazol - 5-yl ca‘r%rmyl) -1-

3,5-difi h -1 .y ' . .
a3 Nd2- ( 2- A ng) Y iRl de £ AORIOBNCRECAZRAR if WhicRthl SO B
(3, 5 di 1 uor ophepy bivi Zadiyafeqx WeichlasedndémirtidrayicTonenzRmmeiers22. 22 1. 21 B

144 NA2- (2- Am no- 3H"benzi m dazol - 5-yl car banoyl) - 1-
(5- f | uor o- 2- net basghsiititedydrpheng-1 di-Drigisu estijetedyoy1T 4- di et hyl ami nobenzamni de

(57 uor o- 2- net Anes ARG BRI B GO Ry R eriyrd A2 B BERY R hobenzan de
55§’ -18 1.54 A l\AAﬁlich aryl and cycloalkyl in each case independentiy of one another
are unsubstituted or mono-, di- or trisubstituted by T,
7 -(Cp-C4)-alkylene~-(Cg-C14)-aryl-Q-Het, in which aryl and Het in
each case independently of one another are unsubstituted or mono-,
di- or trisubstituted by T,
10 8) ~-(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
9) -(Cg-C4)-alkylene-Het-Q-Het, in which the two Het radicals in
each case independently of one another are unsubstituted or mono-,
15 di- or trisubstituted by T,
10)  -N(R5)-(Cq-Cg)-alkylene-(Cg-C14)-aryi, in which aryl is
unsubstituied or mono-, di- or trisubstituted by T, or
11)  -N(R5)-(C1-Cy)-alkylene-Het, in which Het is unsubstituted or

mono-, di- or frisubstituted by T,
20 Qis a covalent bond, -(C41-C4)-alkylene, -NH-, -N{(C4-C4)-alkyl)-, -O-,

-S-, or -509-,

Tis 1} halogen, -

2)  -(C4-Cg)-alkyl, in which alkyl is unsubstituted or mono-, di- or

trisubstituted by ~(C4-C3)-fluoroalkyl, -N-C{O}OH or -N-C(O)-(C4-C4)-
25 alkyl,

3) -(C1-Ca)-tuoroalkyl,

4)  -(C3-Cg)-cycloalkyl,

5) -OH,
6) -O-(Cq-Cya)alkyl,

30 7) -0-(C4-Ca)-fluoroalkyi,
8) -NOo,

9)  -CN,



N42- ( 2- Ami no- 3H benzi m dazol - 5-yl car banoy1) - 1-
(3-chl orophenyl) - 2- hydr oxyet hyl i - 4-di et hyl am nobenzam de 491.17 1.6 A 147
N42- ( 2- Am no- 3H benzi m dazol-5-yl car banoyl) - 1-
(3-chl orophenyl) - 2- hydr oxyet hyl i - 4- dj et hyl am nobenzam de 520.2 1.43 A 148
N42- (2- Ami no- 3H benzi mi dazol - 5-yi cartahoyl) - 2-

nydr oxy- 1-(2-11 b uor it = Gt 541.19 1.6
A 105 Naz- (2 A o Sh e B Y TG B S agpEheAo Gife

hydr oxy- 1- ( 2- t r ahbtther areatyxypgemgicss G3-Og)-aliciaaiipil e ar dfiide 570. 22
1.47 A 150 N42-(2- Ami no- 3H-benzi m dazol - 5-yl car banoyl) - 2-

hydr oxy- 1- o-t oi é"@HSV!,l 4- di et hyl am nobenzar ni de _
v oxy- 1+ hi opfiah 2-KOK LRI di of hyl ami ho- M+ 1 = 512 508.16 0. 93
1.8 DA 151 42y  _NH-C(O)RI10,
13) -NH-S02-R10,
4) -809-(Cq-C4)alkyl,
15) -802-NH-R10,
}  -809-(Cq1-Ca)iuoroaikyl,
}  -8-(C4-Cy)-alkyl or
18)  -S-(C4-Cgy)-fluoroalkyl,

—

16
10 17
R4 and R5 are identical or different and independently of one another are a
~ hydrogen atom or -(C4-C4)-alkyl, and
R6is a hydrogen atom, -C(0O}-R12, -C(0)-0-R12, -C(O)-NH-R12 or
15 -(C1-Cy)-alkyl, where
R12 is -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -(Cg-C44)-aryl or Het.

2. A compound of the formula | as claimed in claim 1, where
R1is 1) -(Cg-C14)-ary-Z, where aryl is selected from the group

20 consisting of phenyl and naphthyl, and in which aryl is unsubstituted or
mono-, di- or trisubstituted by T and Z is amino, amidino,
aminomethyiene, aminopyridinyl, azetidinyl,' guanidino, piperidinyl,
pyridinyl or pYrroiidiny!, or _

2) a four- to fifteen-membered Het-Z, whe-re Het is selected from

25 the group consisting of acridinyl, azepinyl, azetidinyl, benzimidazolinyi,
benzimidazoly!, benzofuranyl, benzothiofuranyl, benzothiophenyi,
benzoxazolyi, benzotﬁiazo!yl, benzotriazolyl, benzotetrazolvi,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyi,
beta-carbolinyl, guinazolinyl, quinolinyl, quinolizinyl, 4H-quinolizinyl,

30 quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
hydroquinolinyl, dibenzofuranyt, dibenzothiophenyl, dihydrofuranf2,3-
bl-tetrahydrofuranyl, dihydrofuranyl, dioxolyl, dioxanyl, dioxoienyl, 2H,



-46 - benzam de 152 9H Fl uoren-9-yl nmet hyl [ (1S, 2R)-2-(2-am.no-3H
benzi m dazol - 5-yl car banoyl) - 2- hydr oxy- 1- phenyl et hyl i car bamat e 534. 41 1. 47
A 153 2- Chl orobenzyl [2-(2-am no-3H benzi m dazol -5-yl - carbanoyl) - 2- hyd
roxy- 1- phenyl et hyl ] carba mate 480.19_1.26 A Pharnmacol ogi cal exanpl es

- Factor | Xa determ nation nethod The rf épared substances fromthe exanpl es

were tested for giphisbd 4 £t Rl i idbkefmyisi ng the
substrate PEFA g%?’%@ﬁﬁ%ﬁﬁgﬁﬁﬁo -E)’;qnw a gll ﬁgﬁg%tméﬁ%lﬂﬁlg%nstﬁasse 41,
47198 Dui sbur g, ifSizlazely;,1Hindaxolyl,dagotn), inddlizimd iodolyk3H-mslolochem  Mer ck

KGaA markets Cal biochemin Ge L f i & Anal vtics.
Dar st adt - Pr . fEPbeRSSRGRIYL RAORRPINYRe SRRIOTE N S RnOaedy BRIndimYEy
a, a, a-tris(hydr g IWQﬁﬁﬁi%&igﬂaﬁ%ﬁ%ﬂi@oﬁirﬁmsma&@%iséxéﬂdi ad 2, 10

0. 1% bovi ne serum al bumn, p _ pl "of factor |Xa (2 nM fi nal
coficentration i isaxazotidisy!, Basetazokayle murplelinyd mapbthysidind nM di net hyl

sul f oxi de sol ution,of, t.he r.espective,.test e m xture was
i ncubat ed for 1@°Pﬁf}¥9{%§"%‘f‘“?’§8ﬁn ?79%%4033{1uﬁﬁ‘hgg&égdﬁgﬁé’géI | mcrotiter
plate. The e”ZY@aHi%%_éFyi,GIQZ,\méxeﬁiligidTlﬁlQ1,@{4@@&‘3&0@!,Qfxai@li&hy!pbx&tﬁﬂt rate

(1 mM stock solution in water). e tinme course of the reaction was
nmoni tored at 40%xareliding, exathiplanydsphgnanthiidiadephersyebianyvax pl us 384;

Mol ecul ar Devi c ' : fromthe

aver aged val ues%%ﬂéﬁ{hééﬁ]ﬁcéﬁ%%%wy& Oeglrs%%@? y'@?!dﬁﬁéﬁ%aﬁﬁs r!’i es of the test
sypst ance with tphenakaziny!, phihatofitwapipefazidylt pigefdnyl bteridimbofunmad.e, UK) .
The inhibition constants (KO were -cal cul ated according to the Cheng 20

Prusof f equat i oRYFRNY: RYE8ENY PYARHSINY Fazoliny, pYrzoff USRI t he t est

Chestiate 1 el SRR a s Op paa iR, 2 hove

[micro M Conpopyddfi; pyrididingl pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyi,
tetrahydrofuranyl, fetrahydroisoquinolinyl, tetrahydroquinolinyl,

15 tetrahydropyridinyl, 6H-1,2,5-thiadazinyi, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyt, 1,3,4-thiadiazolyl, thianthrenyl, thiazinyl, -
thiazolyi, thienyl, thienoimidazolyl, thienooxazolyl, thienopyridinyl,
thienopyrroiyi, thienothiazoiyl, thienothiophenyl, thiomorpholinyl,
thiopyranyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-

20 triazolyl or xanthenyl and in which Het is unsubstituted or mono-, di- or
trisubstituted by T and in which Z is as defined above,

R2is 1) -(Co-C4)-alkylene-(Cg-C14)-aryl, in which aryl is as defined
above and is unsubstituted or mono-, di- or trisubstituted by T,
2) ~(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl, in which cycloalkyl is

25 unsubstituted or mono-, di- or trisubstituted by T, or
3) -(Cg-Ca)-alkyiene-Het, in which Het is as defined above and is

unsubstituted or mono-, di- or trisubstituted by T,
R3is 1) -(Co-C4)-alkylene-(Cg-C14)-aryl, in which aryl is as defined
above and is unsubstituted or mono-, di- or frisubstituted by T,
30 2) -(Cp-C4)-alkylene-Het, in which Het is as defined above and is
unsubstituted or mono-, di- or trisubstituted by T,
3) -(Cp-C4)-alkylene-(Cg-C14)-aryl-Q-(Cg-C14)-aryl, in which the

two aryls in each case independently of one another are as defined



Factor | Xa enzyne assay IC50 [mcro M 17 0.28 81 0.57 53 1.34 87 0.14 68
0.73 134 0.17 -47 - Patent clains |.A conpound of the fornula I R3
5and/ or all stereoi sonmeric forns of the conpound of the fornmula | and/or
m xtures of these forns in any ratio_ and/or a physiologically tolerable
- salt of the conmpound of the formula 51 "where RL is 1)-(C6-C4)-aryl-2Z, in
which Z is a ba | and in
which aryl is uflés Stl,{&@%&%&%ﬂ@@gﬁ&ﬂg 0tfr(mse nsotﬂ?c%ruatrgd by T,
102) - ( C3- C12) - cyatsubktiytedZor imorvdj dhoZtnmbstrhaedbletrogen cont ai ni ng

1 sibeti tuted 1) T, S GBS br o AR o4l ch 2 s

b h
unsubst i tut ed or™IERAT BRSERGEEREYE A SR iR BbE By T = i 6
1) 5( Co- C4) - al kyl;ﬁaﬁo{gﬁ&iﬂéu@tMtedIWMI ch aryI I S unsubsti tut ed or

nono-, di- or trisubstituted by 2) - - al kyl ene- cSiC?, C8) - IoaI kyl ,
in which cycl oal®yl |-§Cm€§ﬁtﬁjkyi@m-é@6 1m -Q-det, ipwhi @riybaw ted by T,
or

are as defined above and in each case independently of one another
are unsubstituted or mono-, di- or frisubstituted by T,
6) -(CO-C4)4aIkylene-Het—Q—(Ce—C14)-aryl, in which aryl and Het
10 are as defined above and in each éase independently of one another
are unsubstituted or mone-, di- or trisubstituted by T, or
7) -(Cp-C4)-alkylene-Het-Q-Het, in which the two Het radicals are
as defined above and in each case independently of one another are
unsubstituted or mono-, di- or trisubstituted by T,
15 Qis a covalent bond, -(C1-C4)-alkylene, -NH-, -N{(C4-C4)-alkyl}- or -O-,
Tis 1) halogen,
2) -(C1-Cg)-alkyl, in which alkyl is unsubstituted or mono-, di- or
trisubstituted by -(C4-C3)-fluoroalkyl, -N-C(O)-OH or -N-C{O}-(C1-C4)-
alkyl,
20 3) -(C4-Cg)-filucroalkyl,
4) -(C3-Cg)-cycioalkyl,
5) -OH,
8) -0-{C1-C4)-alkyl,
7) -0~(C1-Cg)-fluoroalkyl,
25 8} -NO»2,
9) -CN,
10)  -N(R10)R11), in which R10 and R11 independently of one
another are a hydrogen atom, -(Cg-Ca}—cycIoalkyi,_halogen or -(C4-
Ceg)-alkyl,
30 11} -C(O)-NH-R10,
12}  -NH-C(O)-R10,
13) -NH-S092-R10,



203) - (C0-4) - al kyl ene-Het, in which Het is unsubstituted or nono-, di- or
trisubstituted by T, R3is 1)-(C0-CA4)-al kylene-(C6-C 4)-aryl, in which
aryl is unsubstituted or nono-, di- or trisubstituted by T, 2)
-0-(Cl-A) - al kyl ene-(Ce-Cl4)-aryl, ip,which aryl is 25unsubstituted or

- nmono-, di- or trisubstituted by T, “(C0-C4)-al kyl ene-Het, in which Het

IS unsubstitute r = ' kA risubstituted by T, 4)

-0-(C1-4) - al kyﬁgze- E?% (lcn{iv?ﬁi)-ghky‘l-'let is unsubstituted or nono-, di- or
trisubstituted %) T, -SOMH-RHP- ( Co- C4) - al kyl ene- (C6-C

4) -aryl -Q(C6-C14))-aryl , in which the two aryl radicals in each case

i ndependent | y oftédne -80gt{G-Cal-duorcsalibdt i t uted or nono-, di- or
trisubstituted by T, :

6) - (C0- C4) - al kylléne- (84Cq1@))-alkyl orQ- ( C3- C12) - cycl oal kyl, in 5which aryl
and cycl oal kyl in each case jndependently of one another are unsubstituted

orSnmono-, di- or8)ri sGHEHrEa-Bdotealkyl,

7)-(C0-C4) - a kyl -(C6-C14) - |- t, jp.n whi I d Het | h
el T N R SRl o b et ohiihel e5f°
trisubstituted - el 6P: . Het - C6-Ci 4) - |, in which
aﬁg/isuaﬁdl I—;t ei n%gﬁge};g%g”f %e(?j%]%@ntg%kge%?mone Sr-]f)t her az ealrJ%subls'?i tu!t gd

or nono-, @@ isor tri aubalrbgen agbray-C0)R12)-CIOFD-RAR; aC(Q)-RRrERItRrQ Het
in which the two Het radicals in each case i ndependently
of one another atle1-Grgaetiwheed or nono-, 15di- or trisubstituted by T,

10) -N(R5)-(C1-C4)-al kyl ene-(C6-Cl4)-aryl, .Ln ich ar [ S unsubstituted
oﬂam)no-, (# §rG Wit'l(uéétpéyc ,'0%%',11556:&?4%?'3’ @?ﬂ-"@h)-al kyl ene- Het ,
(in which Het is unsubstituted or nono-, di- or trisubstituted by T, 20Qis
a coval ent bond, -(Cl-C4)-al kylene, -NH, -N((GC -04)-alkyl)-, -0-, -S,
or -S@-, R tSmpdtiRd 08eHd fofmuid (s BRaImad iy biaird vér Zwiedrisy| is

unsubstituted or nono-, di- or trisubstituted b% - (C1-C3) - fl uoroal kyl,
- N- C( 0) - OHRok is- M-Imrpparpidinecaminomethylphenyl or Het-Z, where Het is selected

from the group consisting of benzimidazolyl, benzothiazolyl and

15 isoguinolinyl, and in which Z is amino,

R2is 1) phenyl, in which phenyl is unsubstituted or mono- or

disubstituted by T, or
2) Het-1, in which Het-1 is selected from the group consisting of
furanyl, pyrazolyl or thienyl and Het-1 is unsubstituted or mono- or

20 disubstituted by T,

R3is 1) phenyl, in which phenyl is unsubstituted or mono- or

disubstituted by T, _
2) Het-2, in which Het-2 is selected from the group consisting of
benzimidazolyt, benzofuranyl, benzothiophenyl, quinolinyl, quinoxaiinyl,

25 furanyl, indolyl, isoquinolinyl, isoxazolyl, morpholinyl, piperidinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolyl, thienyl, thienopyrrolyi or
thienothiophenyl and in which Het-2 is unsubstituied or mono- or
disubstituted by T,
3) -phenyl-Q-phenyl, in which the two phenyl radicals in each case

30 independently of one another are unsubstituted or mono- or
disubstituted by T,



25al kyl, 3) -(G -C3)-fluoroal kyl, 4) -(C3-C8)-cycloal kyl, 5 -0OH 6)
-0-(C1-A4)-al kyl, 307)-0-(C1-C3)-fluoroal kyl, 8)-NX2, 9)-CN, -49 - 10)
-N(R10) (R11), in which R10 and R11 i ndependently of one another are a
hydrogen atom - (C3-C8)-cycl oal kyl, logen or -(Cl- Q) -alkyl,

11) -C(0)-NHRL0, 512) -NH C(0)-R10,°™3) - NH S02- R10, 14)

-S02- (G - C4) - al gy! , %ﬁény@%% @laycldﬁlk E BORhicBlpkEv Bho ayclabliwyl in
1017) - S- (C1- 4) - al ky 18) C3) f uoroallryl, R4 and R5 are
identical or di theease &mbpendepﬂyndéonépnothmrmeamuheﬁtumdeoranhyaf egen

atomor -(Cl-C4)- a”p(ﬁ‘i,u and R6 is a hydrogen atom -C(0)-R12,
_C(0)-0-R12, - tebb¥ . 15 (C1- C4)-al kyl, where R12 is

- (C1- Cs) - al kyI CHRC | rsFiMn e atidie. ardl ound
of the formula ﬁé %ec%q{i%a%hglwrgmﬁ %’t%‘% a‘gadl sn )aé( -aC14 %’F

where aryl is sahche&dZ v eact bm@mdepezﬁemﬂwokmmengn@ﬂhebEé&nynSlat?ﬁii’ﬂﬁ&ﬁht hyI
and in which aryl is unsu Stq%ﬁgrﬂ nono-, di- or trisubstituted by T
and Z i s ani no, °AMQORET S&tH 14 ?Vene am nopyri di nyl, azetidinyl,

guani di no, pi peg*; di nwet A bﬁé% m%mem-reﬁlz i dvdiefireid Dove Mt phemyl
fifteen-nenbere where Het is sel ected from 25the group consi sting
of acridinyl, aaamhlaﬂz ineg@ch dawlndependemlsdafz@ne appthes @rg URSYRSttUed
benzof ur anyl , benzothlofu ophenyl benzoxazol yl ,

benzot hi azol yl , %%tmtﬁgr?i’ot cirazol yi, benzisoxazol yl

begzi sot hi azol yfr) Caw-mzzotwet-éairfmthaﬁ@ltwb Heta2 hadicaly are betdafinadbol i nyl
qui nazol i nyl, quinolinyl, quinolizinyl, 4H quinolizinyl, 30quinoxalinyl,
qui nucl i di nyl, @IbDMﬁaﬁf}d in eaghaess in e@ﬁﬁﬁ@!‘ﬂ)ﬁ?f on@patheh & oqui nol i nyl ,

-di benzof ur anyl I 2,3- b]-tetrahydrofur anyl
~di hydr of ur anyl | Qﬁ%ﬁ@ e@ ‘g‘pﬁ’ ﬁéyf’f gﬁpé% W& 50

-6H 1, 5, 2- (@tshl @z(tmlgntfwrmlyci—! of UNEC IR or +®n dazol idinyl, imdazolinyl,

i mdazolyl, 1Hindazolyl, indoli nyI indolizinyl, indolyl, 3Hindolyl,

i sobenzof urTalsyI i SO(ﬁi,lIOlGﬂrlBTyl i sochr omanyl , isoi ndazol yI i soi ndol i nyl ,

| Slgi ndolyl, i S0, il azo}é?'d%lélkﬁ nSokithag QJl'rsnMnSUl-ﬁssu‘?ﬁtgha&%é’:J\o- drsoxazol yl,

disubstituted by -CF3 or -N-C(O)-CHs,

3) -CF3,
4) -0-(C1-Cg4)-alkyl,
5) -O-CF3,

20 6) -NO2,

7) -N(R10)(R11), in which R10 and R11 independently of one
another are a hydrogen atom or -(C1-Cg4}-alkyl,
8)  -S05-CHs,
9) -S-Ck3 or
25 10) -8-(C4-Co)alkyl,
R4, R5 and R6 are in each case a hydrogen atom.
4. A compound of the formui; | as claimed in one or more of claims 1 fo 3, which
is the compound N-[(18,2R)-2-( 1-aminoisoquinolin-7-ylcarbamoyl)-2-hydroxy-
30 1 -phénylethy[]—4—teﬁ-butyibenzamide, N-[(13,2R)}-2-{{-aminoisoguinoiin-6-
yicarbamoyl)-2-hydroxy-1-phenylethyi}-4-diethylaminobenzamide, N-{(1S,2R}-
2-(2-aminobenzothiazol-6-yicarbamoyl)-2-hydroxy-1-phenylethyl]-4-



5i soxazoi i di nyl, 2-isoxazolinyl, norpholinyl, naphthyridinyl,

oct ahydr oi soqui nol i nyl , oxadi azol yl, 1,2, 3-oxadi azolyl, 1,2, 4-

oxadi azol yl, 1, 2,5-oxadi azolyl, 1,3, 4-oxadi azolyl, oxazolidinyl, oxazolyl,
oxazol i di nyl, oxot hi ol anyl, phenantQ; di nyl, phenanthrenyl,
phenanthrollnyl phena2|nyl phenoth|a2|nyl phenoxathllnyl

10phen|ox az |g@pko;?ymﬂsémlnaaen?u[(1 R 2R)- laa(gl mrhmomonemoﬂn@yipamamsd) lﬂy:
Pt o Jr%y@éy@%%myup%%é%rl%arhﬂciw%%@- HsRRGr
pyri dotht o ,ﬁ%enzlgﬁf ggqi-e_ygémdém%?xl 2-dHHbiophbAyIRLhydRsk ethyipyl

2H pyrrol y pyTroly , tetrahydroi'soqui nolinyl,
t et r ahydr oimpr@:bylhfaﬂzanilﬂe;3NF[‘?TS’,@R)@‘(R—dnmyd)—?:i-ﬁlbe!lzim]c&mohﬁad@[bﬁmoyl)

1'% et Zg'réifﬁiqym'mhwﬁa%ﬂytﬂ%&d'ﬂ%ﬁlnili%mg;ﬁb?ﬂ%aﬁb@%yﬁzﬂ’l%12‘5&1? 2-
i enol 1 daghylo b oh ARRRRAGLY borteR PRV oAy
Z0 1 en Ot 1 0 p e

t hi enot hi a t hi’onor phol i'nyl
triazinyl, bmm@mmsdepm{us zw-mw-anmng hy!phe@ybafbatagﬂ rhydroz%y 4-
20tr|azolyl

or tri subsPP?UYl)éﬁ%g Z%mt&ﬁi rN &ﬂ%)zz l—gt a@'aggw%ﬁ@“i%oveglc%bémawd -

1) - (C0-C4) 21§- ;(i-@'nyfé‘lh e amiﬂeMNaﬁﬂn@n\}Lz zSaﬁﬁncdef-k-ned above and is
unsubst i tu??ﬂé nmono-, “di _yg{ tzl‘l substit u L (

- {@0- C4) - abepkiendazais- vlg?r!zgmoyiérﬂkfwdroxwvﬂh%‘%bﬂ]h%‘lzﬁmms

25 bstituted .

00 Gy - ankieAhegreatbrl adld {2 REb Y pSfizittadaai® yicdamoy)-2

“unsubsti t U‘h@d ro}y- Trpﬂ@nyiemyl] afidé) Né{ﬂhisieammbéii-i-lh:ﬁnilmtaszmié-ylcarbamoyl)
O s ety bt sl bybsnde SXbsdiRRyg and 1o

302) - (CO- UC@ &fa‘ﬁéﬁhgrﬂﬁ'—l H@hzmjuﬁaﬁ\%]@ icE‘F’c%arhé F?-fg%fl’éﬂeqj _pHepVRAAfMiGe,

unsubsti t or nbno-

315 ( COhC4) -1a||nleW:jw1Habﬁﬁ@l@@):amqadyhdac%[(tﬁﬁﬂ)sa pz -amino-Ahi-kenzimidazey aryl s
def d
1 each cadeip ”@am&epe” A irry- S dlandre. ATlis-PRbrednt dadleY S o

or trisubsg H8~yicarbamo 1)-2-hydroxy-1- hen lethyllamide, N-
-(Co-CA4) - al %% %@Eziﬁ?ldazo ycar 3’) cy | oal iy P y vl

whi ch aryl [2-$2mude¢3hh@énaimmdez@rﬁ}ywmamoki -hssiramfhﬁmarwlﬂﬂéﬂ]-ér 5nmono-

i ch ary %S(E@v% YbSeatios, St e Bhe e e SRR e o
- . db
O, 'prmﬂg?“?ﬁ""“m%?2‘#%?“2‘?%%? o0 o

defi Bed abd)mzanldaml sablarbaey )f?dbwmﬁrpﬁvewlemﬁ% Buagm @xy-
tituted 2
u? ?Il; ?34|) glt%ﬂzghﬂd%gﬁi%}( '%E) é%%®E%Hé2§1®y%{g ¥I% drox as defi ned

_above and ighRgfethg fdléﬂ& %@ﬁmdsahiammfe OR2-@hatires- 3h1r-taenm¢dmi—15ut ed or

“nono-, di- or trlsu stitu T, 15Q is a coval ent CLI
-(C1- C4) alytgarbamoyl)mhydcqw(tphgayie&wp ea@xyt@nzami e, N-[2-(2-amino-
25 3H-benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-phenyiethyl}-4-benzyi-

benzamide, N-[2-(2-amino-3H-benzimidazol-5-yicarbamoyt)-2-hydroxy-1-
phenylethyl}-4-isopropoxybenzamide, N-{2-(2-amino-3H-benzimidazol-5-
yicarbamoy!)-z.—hydroxy-’i-phenyiethy!]-4-methyisu_lfanylbenzamide, N-[2-(2-
amino-3H-benzimidazol-5-yicarbamoyl}-2-hydroxy-1-phenylethyl}-4-

30 ethyisulfanylbenzamide, N-[2—(2-amino—3H-benzimidazo!-5—yicarbamoyl)—2—
hydroxy-1-phenylethyl}-4-{{4,6-dimethylpyrimidin-2-yl)methyl-
amino]benzamide, N-[2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-2- hydroxy—
1-phenylethyl]-4-pyridin-3-ylbenzamide, 4-(2-acetylamino- -3,3,3-trifluoro-
propyl)-N—[2—(2-am'mo-3H-benzimidazo!—s-ylcarbamoyl)-z-hyd roxy-1-



T isl)halogen, 2)-(Cl-C6)-alkyl, in which alkyl is unsubstituted or nono-,
di- or trisubstituted by -(Cl-C3)-fluoroal kyl, -N-C(0)-CH or

-NC(0)-(C1-C4)- al kyl, 203)-(C1-C3)-fluoroal kyi, 4) -(C3-C6)-cycloal kyl,
5 -OH, 6) -0-(Cl-C4)-alkyl, 7) -0-(&1-C3)-fluoroal kyl, 258)-N32, 9) -CN,

. ﬁoé -N(R10) (R11), ing\g{;i ch ng{lnand “i ndependent |y of one another are a
ydrogen a @h aﬁﬂﬁ‘é amisyi yi-Hairibre 2atarbd ncaeﬁs) ginin@0MHL
-C(0) - NH- R10 XZ)@]IPI ;) - NH S02- R10, )@ [-284 " )

- 802- ( C1- ob)emlmrgdlazolﬁyicamnmdi)-ﬂilwdr@&y—‘l Mﬁzlytediyil‘émldm %ﬁ?%fé‘PKWH 17)

-S-(G-c4

aitferent) IRPFREHERRIIRAGS A RR T ERns o Slarbantiyfy oC0nt ol of
-(C1-C4) - a'H;:&ihxgﬂﬂ-%h@ﬁylbﬁﬁd]hﬁd@@@&-@t@ldm :ncﬁ(@)?-dﬁti?oxyln(‘:@&)d [2-{2tamino-
-C(0)-NHR12 or - ere 10R12 is -(C

- (£3- 08) - cﬁdrl-bankwdaquémﬁ/b@mylw -ysroxys ﬁh@aﬁﬁ?&h&}'ﬁe{%éﬂ%ﬁ’m al as

clainmed in a0 I
Het - Z, vvher‘@ Wﬁ’é“ P@“%ﬂ%‘?@“'é?%@@%@' St ﬁgwi¥ eme%Z%I yFr
benzot hi az Qiy)dkmqn@—pléhyi@qu]Ithld@yAL-m@dmdxyqummilrcehz-Zarmwhc aoid [22(2r-s

1) phenyl, in which phenyl
D ey e LS SrEM T o e ot b g o oY T

ethoxyqumoxahne -2-carboxylic acid [2-(2-amino-3H-benzimidazol-5-

10 yicarbamoyl)-2- hydroxy-1-phenylethyljamide, naphthaiene-2-carboxylic acid
[2-(2-aminonsH—benzimidazol—5~ylcarbamoyl)~2—hydroxy—1-phenylethyi]amide,
N-[2-(2-amino-3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1-phenylethyl}-4-
pyrrol-1-ylbenzamide, N-[2-(2-amino-3H-benzimidazol-5-ylcarbamoyt)-2-
hydroxy-1-phenylethyl}-4-trifluoromethylsulfanylbenzamide, biphenyi-4-

15 carboxylic acid [2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-
phenylethyllamide, N-[2—(2-amino-3H-benzimidazoi-5-y|Carbamoy!)-2-hydroxy»
1-phenylethyl]-4-(2,2, 2-triflucroethoxy)benzamide, benzyl [2-(2-amino-3H-
benzimidazol-5-yicarbamoyl)-2-hydroxy-1-phenylethyljcarbamate, N-{2-(2-
amino-3H-benzimidazol-5-ylcarbamoyt)-2-hydroxy-1-phenylethyl]-4-

20 ethylbenzamide, N-[2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-
phenylethyl]-4-ethoxybenzamide, 5-butylpyridine-2-carboxylic acid [2-(2-
amino-3H-benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-phenylethyljamide,
benzo[blthiophene-2-carboxylic acid 12-(2-aminc-3H-benzimidazol-5-
ylcarbamoyl)-2-hydroxy-1-phenyiethyilamide, 6-methoxynaphthalene-2-

25 carboxylic acid [2-(2-amino-3H-benzimidazol-5-ylcarbamoyi)-2- hydroxy-1-
phenylethyi]lamide, 4-(2,2 2-triflucroethyl)-4H-thieno[3,2-b]pyrrole-5-carboxyiic
acid [2—(2-amino-3H-benzimida'zoE-S-yIcarbamoyi)—2—hydroxy—1 -
phenylethyljamide, biphenyl-3,4'-dicarboxylic acid 4'-{[2—(2—arhino-3H-
benzimidazol-5-yicarbamoyi}-2- hydroxy-‘! -phenylethyilamide} 3-methylamide,

30 N-[2-(1 -ammo:soqumoim-?-yicarbamoyi)—Z -hydroxy-1-phenylethyl}-4-

| diethylaminobenzamide, N-[2-(1-aminoisoquinolin-7-ylcarbamoyl)-2-hydroxy-
1-phenylethyl]-4-isopropylbenzamide, N-[2-(1-aminoisoquinolin-7-
yicarbamoyl)-2-hydroxy-1-phenylethyl}-6-pyrrolidin-1 —yinfcotinamid e, N-[2-(1-
aminoisoquinolin-7-ylcarbamoyl)-2-hydroxy-1-phenyiethyl}-4-morpholin-4-



furanyl, pyrazolyl or thienyl and Het-1 is unsubstituted or nono- or

20di substituted by T, R3 is 1)phenyl, in which phenyl is unsubstituted or
nono- or disubstituted by T, 2) Het-2, in which Het-2 is selected from
the group consisting of benzim dazolg/é, benzof uranyl , -benzot hi ophenyl,

qui nolinyl, quinoxalinyl, 25 furanyl™" i ndol yl, isoquinolinyl, isoxazolyl,
mor phol i ny 1be9.h§ﬁﬁdé?'l\!l¥2-(1-Qkh'ihéﬁ%bquiﬁbﬁhmﬂtmbmmtz-ﬁwﬂ:i_xaéeﬂ-, pyrrolyl,
thienyl, thienopyrrolyr or thienothiophenyl and in which t-2is
unsubst i t upbengethylidopymel- thythaseamide o trefiyl-2,3-dgyethyhtiryindelephenyl , in

whi ch the t henyl. hcal s i . ' I

Are. unsubs EPRIUIE 8o fane-Sbnoad REe Tpee sy RARRAIGERa Mybgpie another
4) pheny| - Qphedyicthyilaide al-f3-(2-anminetB H-bephieniyhzabidylcydaoad Wy L-hiydregeh case
i ndependent|ly of one another are unsubstituted or nono- or disubstituted

Eést T,2 5) phéripherglateyl-4-mprmhalindtrylienzamide, A 41 6-PREIIBBAYBOUNE- phenyl Sand
-21in e t [ -
or - di subst JvEangy - HRERE TG Rl 4ARIHEn Rvipariahiae NURT, DL M
o phnosatint s b B St
whi ch t he TISTPBIIGE, EHOmPY Oy el HinGRIF AR RRY PG P14 Tt S e
i ndependent| : A > AU ki [ '
by T |« PYZidRAR PSR AE 2HATGR L HeR ey TERRe, BlTatoRTIOL L o
élﬂgj " g toi , Ct@)-gaﬁm'hﬁdamwylcl\frbagbqyl)-zmygmybc‘g-phegyieﬂmgdm—wwoudinﬂ~
u - - - . - V- 2 -
-0- CF3, ﬁoe’ -‘?Qéé!“’%kﬁzi%ﬁ(’%@%?’,%%hﬂﬁ'ﬂﬁzﬁ%y‘ﬁ%\@%éﬁﬁgﬂg 9?'8'5%{ i y52)f
one anot . - i i : - Q-
( 0 effh%g?l_egp)@;éfi@%gm%ﬁmrﬁrde N2~ CLmHk3H-behzidRzoH8. 9) - S- CF3 or

+2510)-S-(C , and R6 are in each case a hydrogen atom
ylcarbamoyl}-2-hydroxy-1-phenylethyf}-4-butylbenzamide, N-[2-{2-amino-3H-

benzimidazol-5-ylcarbamoyl)-2-hydroxy-1-phenylethyl]-4-propylbenzamide,

15 4H-thieno{3,2-b]pyrrole-5-carboxylic acid [2-(2-amino-3H-benzimidazo!-5-
ylcarbamoyl)-2-hydroxy-1-phenylethyljamide, N-[2-(4-carbamimidoyl-
phenylcarbamoyl}-2-hydroxy-1-phenylethyi]-4-diethylaminobenzamide, 5-
methoxy-1H-indole-2-carboxylic acid [2-(1-aminoisoquinolin-7-ylcarbamoyi)-2-
hydroxy-1-phenylethyllamide, 5-ethylthiophene-2-carboxylic acid [2-(1-

20 aminoisoquinolin-7-ylcarbamoy!)}-2-hydroxy-1 —phehyiethyl]amide, 5-tert-butyl-
thiophene-2-carboxylic acid [2-(1-aminoisoquinolin-7-ylcarbamoyl)-2-hydroxy-
1-phenylethyllamide, N-[2-(1-aminoisoguinolin-6-ylcarbamoyl)-2-hydroxy-1-

C phenylethyilbenzamide, 6-bromobenzofuran-2-carboxylic acid {2-(2-amino-
3H-benzimidazol-5-yicarbamowl)-2-hydroxy-1-phenylethyljamide, 5-ethyl-

25 thiophene-2-carboxylic acid [2-(2-amino-3H-benzimidazol-5-yicarbamoyl)-2-
hydroxy-1-phenylethyljamide, thieno[3,2-bjthiophene-2-carboxyiic acid [2-(2-
amino-3H-benzimidazol-5-ylcarbamoyl}-2-hydroxy-1-phenylethyljamide, 5-
methoxybenzofuran-2-carboxyiic acid [2-(2-amino-3H-benzimidazol-5-
yicarbamoyl)-2- hydroxy-1 -phenylethyllamide, benzofblthiophene-3-carboxylic

30 acid [2-(2-amino-3H-benzimidazol-5-yicarbamoyl)-2-hydroxy-1-
phenylethyljamide, 4-methylthiophene-2-carboxylic acid [2-(2-amino-3H-
benzimidazol-5-yicarbamoyl)}-2-hydroxy-1-phenylethyflamide, N-[2-(2-amino-
benzothiazol-6-yicarbamoyl)-2-hydroxy-1-phenylethyl}-4-diethylamino-

benzamide, 1H-indole-2-carboxylic acid [2-(2-amino-3H-benzimidazol-5-



4. A conpound of the fornula | as claimed in one or nore of claims 1 to 3,

which is the conpound

N[ (1S, 2R) - 2- (1- am noi soqui nol i n-7-yl car banoy1l) - 2- hydr oxy-

301- phenyl et hyl] -4-tert-butyl benzam%e

- N-[(13, 2R) - 2- (1- ami noi soqui nol i n- 6-

yl car banoy gﬂ:,a?oém@j?i%myh@mﬂydr@lﬂléqhﬂ;éihﬁbhﬁ[@fmﬂ&hw&mb&mﬁﬁda&éﬁ 2R) -
2~ (2- am nobenzot hiazol -'6-yl car bandy1 dro 1- phenyl et hyl ] - 54 -

i sopropyl béﬂd@arbamoyﬂ-q-bydmxyzhphgnyiet direfhMiamineberszamigdgr Bdedy 1) - 1-

2 nobenyoPHMADGPRENS st St *5”%3 A RB e B oy vt iyl ] - 4-
i sopropyl bg&éﬂﬁgrﬂ@gﬁrﬂj&@x}z@p FetapliiaraidaiiNbRr2 ainttaz 8H-Henrirmridzehoy 1) -
51- (2-fl uoropheny0O- %dr oxyet hy 1 4-1 sopropyl benzam de, N-[ (15, 2R)42-(2-
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compound of the formula | as claimed in one or more of claims 1 to 4 together
20 with a pharmaceutically suitable and physiologically tolerabie carrier, additive

and/or other active substances and auxiliaries.

7. The use of the compound of the formula | as claimed in one or more of claims
1 to 4 for the production of a medicament for the prophylaxis, secondary
25 prevention and therapy of all those diseases which accompany thromboses,

embolisms, hypercoagulability or fibrotic changes.

8. The use as claimed in claim 7, wherein the disease is a myocardial infarct,
angina pectoris and other forms of acute coronary syndrome, stroke,
30 peripheral vascular diseases, deep vein thrombosis, puimonary embolism,
embolic or thrombotic events caused by cardiac arrhythmias, cardiovascular
events such as restenosis after revascularization and angioplasty and simitar

events such as stent implantations and bypass operations, or the reduction of
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the risk of thrombosis after surgical interventions such as in knee and hip joint
operations, or disseminated intravascular coagulation, sepsis and other

intravascular events which accompany inflammation, atherosclerosis,

diabetes and the metabolic syndrome and their sequelae, tumor growth and

fumor metastasis, inflammatory and degenerative joint diseases such as
rheumatoid arthritis and arthrosis, disorders of the hemostatic system such as
fibrin deposits, fibrotic changes of the lungs such as chronic obstructive
puimonary disease, adult respiratory distress syndrome or fibrin deposits in

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



