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The invention is concerned with novel sulphonamidocarbox-
5 amlde!s of the formula
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wherein
10 X is a group of formula X! or X2:
T 2 |
—-<-—N N-—-R? N_ N—R?
/ %
xh 1 Y x> Y
R'—NH R"—NH
T is CHy or O,
R1, R2, RI!! and R2! are each independently H or COO-lower-
alkyl,
15 Y is H or, where X is a group X2 or where X is a group

X! in which at least one of R! and R2 is not H, then Y
can also be CH2COOH or SO3-A',
A and A' are aryl, heteroaryl, heterocyclyl, alkyl or
_ cycloalkyl,
20 Q is H, lower-alkyl or lower-alkyl(OH, COOH or COO-
lower alkyl),
M is a group of the formula M! or, where X is a group
X2 or where X is a group X! and at least one of RI,
R2 and Q is not H andfor where A is alkyl or /
25 ' cycloalkyl, then M can also be a group of one of the
formulae M2 to MS: |
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T Is CHerr] or O Rerr], Rerr], Rerr] and Rerr] are each

I ndependently H or COO | ower - al kyl, Y Is Hor, where X
is a group X2 or where X is a group X[err] in which at |east one
of Rlerr] and Rlerr] is not H then Y _ can al so be CH err] COOH or
SJerr]-A, Aand A are aryl, heterc?aryl het er ocycl yl, al kyl or
cycl oal kyI Q Is H |ower-alkyl or |ower-alkyl (O—| COOH or COO
| ower al kyI ), M -CH CH(NI—ECQ))pzﬁﬂ)-t he formula Merr] or, (Mé)e Xis a
gr.oup X err oup X[err] and at Ie one of
Rlerr], éﬁ&%ﬁé@@%ﬁﬁg@ where A is alkyl ‘3‘%“)
cycl oal kyl, then M cancﬁ 25) 2,R7 gr oup of one of the (MByrnul ae M2
to MB: ery
=CHCHyC(O)R8 (M$)
5 , =CHCH;NH(CO)12R7 (MT7)
=CHCH,NHC(0)O-benzyl (M8)
R3 is H, lower-alkyl or -alkenyl, aryl, heteroaryl,
cycloalkyl or (aryl, heteroaryl or cycloalkyl)-lower
alkyl,
10 R4 is H, lower-alkyl, aryl, cycloalkyl or (aryl or
cycloalkyl)-lower alkyl,
R3 is H, lower-alkyl or a group R31 optionally bonded
, via lower-alkylene,
RS51 is COOH, COO-lower-alkyl, lower-alkanoyl, OH,
15 lower-alkanoyloxy, lower-alkoxy, aryl-lower

alkoxy, CONH,, CONHCH2CH;0H, CONHOH, CONHOCH3,
CONHO-benzyl, CONHSO2-lower-alkyl, CONHCH2CH>-
aryl, CONH-cycloalkyl, CONHCH;2-heteroaryl, NH2,
NHCOO-lower-alkyl, NHCOO-lower-aralkyl, NHSO3H,
20 (NHSO7 or NHSO3)-lower-alkyl, NH-lower-alkanoyl,

: NHCOCOOH, NHCOCOO-lower-alkyl, NH-cycloalkyl,
NH-(3,4-dioxo-2-hydroxy-cyclobut-1-enyl), NH-[2-
lower-(alkoxy or -alkenyloxy)-3,4-dioxocyclobut-1-
enyl], NHCHs-heteroaryl, NHCOCO-(aryl or lower-

25 alkyl), NHCOCH,Cl, NHCOCH20-aryl, NHCOCH3-aryl,
NHCO-(aryl or heteroaryl), NHPO3(R9,R10),
heteroaryl or CON(CH3)4.9 optionally interrupted by
O or S and optionally substituted by up to 2
substituents from the group of lower-alkyl, COOH,

30 COO-lower-alkyl, CH2OH and CH20-benzyl, /

RY and R10 are H, lower-alkyl or phenyl, /

with the proviso that R# must not be phenyl when
Q. R}, R2, R3 and RS are simultaneously H,

N(RS6) is benzylamino or N(CHz2)4.g optionally intefrupted

35 by O or S and optionally substitued by up”to 2
' | This Sheet Has Been Replace:
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2 -CHerr]CHNH(CO [err]-Rerr])- (Merr])

-CH err] CH(NHC( O) O benzyl ) - (Merr])
=CH(CH err])[err] R err] (Merr])
=CHCH err] C(O R err] (Merr])
=CHCH err]NH(CO [err] R err] 3 : (Merr])
=CHCH[ er r] NHC( O) O benzyl (MB) Rerr] is H,

| ower - al kyl or -al ken%g}:1 ﬁ%%rﬂ%%rt(ﬂgr ﬁ'oup a?fkl?weréflekl);r}]ycé@@ﬁ%lls l(zlr (aryl,

het eroaryl or cycl oal \
| ower-al kyl, aryl, cy€Osxlayer-atkylaiGH20H and CHyO-benzjcl oal kyl ) - | ower

al kyl, R er Is_H _|Lowef-al or ' |y, .bonded
Vi a Iomr-aﬁt%&s R ar)(/)l, E?‘?%‘-ﬂ Cwlgﬁrﬁgﬂ‘@%h?%v e kanoyl , OH,
L:%\QBHE-F' ka]nRGZI[ oxy], C]l-lome %@Mg tidndlbwsubstituted by up w@l Roxy, CONH err],

err err S err enzyl,
CONHSC[ €8 1] - 1 over - al k$H ,S“éjéﬂﬁég{ggm] [EF‘%‘P- of oxo, COO'@I‘%}%&%
CONH- cycl oal kyl , CONH@H2Joet@GHp €CHb )o- NP O-lower-alkyl, CONH;, CONH-

lower-alkyl or CON(lower-alkyl)a,
as well as hydrates or solvates and physiologically compatible

salts thereof.

10
Further, the invention is concerned with a process for the
manufacture of the above compounds, pharmaceutical prepara-
tions which contain such compounds as well as the use of these
compounds in the manufacture of pharmaceutical preparations.

15

Examples of physiologically usable salts of the compounds of
formula I are salts with physiologically compatible mineral acids
such as hydrochloric acid, sulphuric acid, sulphurous acid or
phosphoric acid; or with organic acids such as methanesulphonic

20 acid, p-toluenesulphonic acid, acetic acid, trifluoroacetic acid, citric
acid, fumaric acid, maleic acid, tartaric acid, succinic acid or
salicylic acid. The compounds of formula I which have a free
carboxy group can also form salts with physiologically compatible
bases. Alkali metal, alkaline earth metal, ammonium and

25 alkylammonium salts such as the Na, K, Ca or tetramethyi-
ammonium salts are examples of such salts. The compounds of
formula I can also be present in the form of zwitterions.

The compounds of formula I can be solvated, especially
30 hydrated. The hydration can be effected in the course of the
manufacturing process or can occur gradually as a consequence’i of
hygroscopic properties of an initially anhydrous compound of
formula I.

35. The compounds of formula I contain at least twogzasymmetric
C atoms and can therefore be present as a mixture of; e
J LI

diastereomers or as the optically pure compound. cet Has Been Replaced
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NHCOO- | ower - al kyl , NHCOO-| ower - ar al kyl, NHSO3H, (NHSO err] or
ICOCOCH,

NHSO err]) -1 ower-al kyl, NH | ower-al kanoyl , NH

NHCOCOO- | ower - al kyl , NH- cycl oal kyl ,

NH- ( 3, 4- di ox0- 2- hydr oxy- cycl obut - 1- enyA) , NH[2- | ower - (al koxy
or. -al kenyl oxy) -3, 4-di oxocycl obut - 1- enyl ], NHCH2-heteroaryl,
NHCOCO- (aryl or | ower- al kyl), NHCOCH err]

NHOOCH[ er r] O ar yIn tReicR@gee of | ther ynvention the term NHowerardenQies het er oar yl )
NHPQ er v ] ( R e lobntain 1 to 6, prefltaB0Ar Y8 A CORMnEH eThig [ err]
optionally Tntéerrupted by . . O.or °S,and optiaonall ubst jtyted by
up to 2 lower-alkylg algne t Q& rifis COFRINAHENy ALAPIES SEHE _tagq'(jtpr,anék'ﬁlﬂ,

COO- | over - apdglps Ebh@inihgH] ad 6CHireferhBhpanay! 4, B atdrhs awdhRagrr] are H,

| ower - al kyl ~or plhen&ll, . vmih t he pchn S éh t 54 st not be
phenyl whenmethyl, “ethyl, p5opyl.eisqProRyly HutVky &7 “jtygn ‘E!S(y r 8€j nul t aneousl y
H N(R6)  pertylbelayweamali/logrowpsHass rreferted apaligiagtoupsnider r Adlydd

by ©or's ajd QoLL gl SRkl ted by up to 2

Aryl denotes groups such as phenyl and 1- or 2-naphthyl
10 optionally having one or more substituents such as halogen, e.g.
chlorine, or lower-alkyl or alkoxy, e.g. CHs, t-butyl, OH, OCH3,
phenyl, CF3, OCF3, cyclopentyl, CN, COOH, COOCH3, COOC2Hs, CONH;
or tetrazolyl.

15 Heteroaryl groups are 5- to 10-membered aromatic groups
which consist of one or 2 rings and which contain one or more N
and/for O atoms. Examples thereof are 2-, 3- or 4-pyridyl, also in
the form of their N-oxides, tetrazolyl, oxadiazolyl, pyrazinyl and
quinolyl. They can be substituted, e.g. by lower-alkyl such as CH3

20 or halogen such as chlorine.

Cycloalkyl groups contain 3 to 8 C atoms. Cyclopropyl,
cyclopentyl and cyclohexyl are examples of these.

25 Heterocyclyl denotes 5- to 10-membered non-aromatic,
partially or completely saturated groups, such as tetrahydro-
quinolyl, which contain one or two rings and at least one hetero
atom, e.g. a N atom, and which are optionally substituted by one
or more substituents such as lower alkyl, e.g. methyl.

30 :

Examples of tetra- to nonamethyleneimino groups N(CHz)L;-g
optionally interrupted by O are hexahydroazepino and /
morpholino. ’

35 Examples of compounds of formula I are those in which:

-
X is a group X! in which the guanidino group is";Enprotected_,,_,',,’_f
Y isH, o
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3 substituents fromthe group of |ower-alkyl, COCH,

COO- | ower-al kyl, CHerr]OH and CH err] O benzyl, R7 and R8 are

aryl, heteroaryl, cycloal kyl or heterocyclyl, or R8 S
" N(CHerr])4-9 optionally substituted Qy up to 2

substituents fromthe group of oxo, | ower - al kyl ,

(CH err])[err]OH, (CHerr])[err]OCO | ower-al kyl, CONH err], CONH
| ower - al kylAor GONatylyelietatdatly) 2or heterocyclgls wel | as hydrates or sol vates
and physi ol gicllygonﬁgible . pe salts thereof. -
Further, thé in 185 3R0ve, SigficanGF A% process for the
manuf act ur éMof tiseeisizrve goupodMidin whivhmR3eand Rt haveptheaabove tions
whi ch contain s nds..as t use conpounds
i n the manuf act thggmg?ﬁgﬁgr ﬁ%‘é@uﬁ%hko gpgfagtt ?on{s}{us{ maf%e H or Exanpl es
of physi®l ogi calphenylawhens@| tR3 aindt Ré aremsimonltsnedusly H and fornmula | are
salts with ysi:Ql qgi \V t] | BT ' : S

el 1332 1 gJﬁ:E alEPRe dd bééﬁ?%'hﬁr Oﬁésplggrlkagﬁlorbonded viz ‘i%'&e"i

hydrochl ori ¢ aci urr ¢’ acl hoSphori c
acid; or with oraj&yleneci ds such as net hanesul phonic aci d,

el 0, Tunar R acsc oo, GO Idwataliyl, 1w BRaRost, Ot doterd! 1! ©
salicylic acid. #ﬁ@%@ﬁﬁﬁuh&%vm&{%qp%ybkﬁm& @?@S%Z or
10 NHSO3)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH,
NHCOCOO-lower-alkyl or NHPQ3(R9,R10), or, where Q is not H,
then
M can also be a group M2 in which N(R6) is N(CH3)4.9 optionally
ring-substituted by COOH or COO-lower-alkyl.
15
Further examples of compounds of formula I are those in
which Y is H, X is a group X! and M is a group M! and, where at
least one of R1 and R2 (in X1) is not H and/or where Q is not H
andfor where A is alkyl or cycloalkyl, then M can also be a group
20 M2,

Further examples of compounds of formula I are those in
which Y is H, X is a group X2 and M is a group M! or M?;

25 further those in which Y is H, X is a group X! and M is a
group M5 or M6, with the proviso that at least one of R! and R2 (in
X1) is not H andfor that Q is not H and/or that A is alkyl or
cycloalkyl;

30 further those in which Y is H, X is a group X! and M is a
group M3 or M7, with the proviso that at least one of Rl and RZ(in
X1) is not H and/or that Q is not H and/or that A is alkyl or A
cycloalkyl;

35 further those in which Y and Q are H, X is a group X! and M
~ is a group M! and, where at least one of R! and R2 (in‘fl) is not H

and/or where A is alkyl or cycloalkyl, then M can alo be a group
M2,
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carboxy group can also formsalts with physiologically conpatible
bases. Alkali netal, alkaline earth nmetal, ammoni um and

al kyl ammoni um salts such as the Na, K, Ca or tetranethyl - anmoni um
salts are exanples of such salts. The gorrpounds of formula | can
al.so be present in the formof zw ttertons. The conpounds of
formula | can be solvated, especially hydrated. The hydrati on can
be effected in the course of the manuf act uri ng process or can

occur gradual ly consequen o) A oRi pPeF t:i of an
initially anhydrgﬁg%gtfﬁpfiﬁﬁ’(?o&%%s éf formu}aorlwg%/egﬁ&s% ?ACWR{C% ¥ llselfqThe
conpounds o€ intomenalkyt@HaCGOAH beds0Q-lnwersgiiiyd: X ds a group X!camd ons and
can therefoge: 1 m xture of di astereoners or as the
optically péfép%og{)cg‘ﬁ)ﬁy o M2, 4
5
further those in which X is a group X1, T is CHj, one of R!
and R2 is H and the other is H or COO-(methyl, ethyl, isobutyl or t-

butyl);

10 further those in which X is a group X!, T is O, one of R! and
R2 is H and the other is H or COOC;,Hs;

further those in which X is a group X2 and R!! and R2! are H.

15 Further, A is preferably naphthyl, methylquinolyl,
methyltetrahydroquinolyl, methyl, pyridyl or phenyl substituted
by t-butyl, CF3, phenyl, cyclopentyl, carboxy, methoxycarbonyl,
ethoxycarbonyl, OCF3, CN, CONH; or tetrazolyl

20 and Q ist preferably H, CH3, CHCOOH, CH2CH20H or
CHCOOC3Hs.

Where M is a group M!, R3 is preferably H, CH3, propyl,
isopropyl, butyl, pentyl, allyl, cyclopropyl, cyclopentyl, cyclohexyl,
25 cyclopropylmethyl, cyclohexylmethyl, pyridylmethyl or benzyl
optionally substituted by chlorine or methoxy and R4 is H,
isopropyl, 2-butyl, isobutyl, phenyl, benzyl or cyclohexyl.

Further, in a group M1, RS is preferably a group (CHjz)g.2-R50
30 and R30is H, OH, C(CHz),0H, COCH3, OCOCH3, COO(H, CHj3 or CoHs), -
NHCOOCH3, NHCOCH3, tetrazolyl, CONHj, methyloxadiazolyl, ocgg',
benzyloxy, morpholinocarbonyl, CONHOCH3, CONHO-benzyl, R
CONHSO2CHj3, CONHCH;-pyridyl, CONH-cyclopropyl, CONHCH,CH;-
CsHz(OH)z, CONHCH,CH,OH, NHCOCOOH, NHCOCCOCH3;, NHCOCOOC, Hs,
35 NHSO3H, NHSO,CH3z, NHCOO-benzyl, NHCOCH;Cl, NHCOCH,0CgHs,
NHCOCOCgHs, NHCOCOCH3, NHCO-pyridyl, NHCO-pyridg! N-oxide,
NHCO-pyrazinyl, NHCOCH,CgH3(OH),2, NHPO(OC¢Hs)s, ﬁHPO( OC2Hs),,

This Sheet Has Been Replaced
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In the scope of the invention the term"|ower" denotes groups which contain
1to 6, preferably 1 to 4, C atons. Thus, |ower-alkyl, alone or in

conbi nati on, denotes straight or branched groups containing 1 to 6,
preferably 1 to 4, C atons such as nethyl, ethyl, propyl, isopropyl, butyl,
t-butyl, 2-butyl and pentyl . Lower al Kkl groups are preferred as aIkyI

gr oups A Allyl is an exanple of al kenyl. Aryl denotes groups such

as phenyl axgy. §3 &Bxgxa?ﬂlﬂﬁrgk‘t)x?@%’é%ﬁhw- ngroerHO(rz mryqogyggg-t uents

such as hal'oge wer - al ky or al koxy, é.
t-butyl, OHlic@eC 9héﬁyll engtlerr], OCF[err], cyclopentyl, CN, COCH,
COOCH[err] CooCerr]Herr], CO\IH[err] or tetrazolyl Het er oaryl

groups are 5- to_ 10- ered aro ps nsrst of .one or 2
rings and which g@lﬁrﬁiﬁ $hé 8FOUR N Qﬁ% 1S d’%&?fﬁ‘% Y EierAsnediy gﬁ‘e‘?'eof are
2-, 3- 0k 4mwaedyl, also in the formof their N-oxides, tetrazolyl,

oxadi azol yl, pyrazinyl and quinolyl. They can be substituted, e.g. by

| ower - al kyl such as CH err] or hal ogen such as chl ori ne. Cycl oal kyl

groups contai n 3The folidwinyrare Gyxdmpieaspyf, pngfcmdenompoamdscyﬁl ohexyl are
exanpl es off r?ﬁrf’lea I:

10 (S)-N4-[(S)-1-(Amino-imino-methyl)piperidin-3-ylmethyl]-
N1l-carboxymethyl-N1-cyclopentyl-2-(naphthalene-2-sulphonyl-
amino)succinamide,

[(S§)-3-[(S)-2-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl}-propyl-

15 aminoacetic acid,

N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine,
{2-[[(S)-3-((S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-

20 propionyl]-butyl-amino]ethyljJoxamic acid,

(S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1-butyl-2-(naphthalene-2-sulphonylamino)-N1-(2-
sulphoamino-ethyl)-succinamide,

[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-yimethyl-

25 carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyl-
cyclopropyl-amino]-acetic acid,

2-[(S)-2-[(S)-1-(amino-imino-methyl)-piperidin-3ylmethyl-
carbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-carbamoyl]-
ethylsulphamoyl]-benzoic acid, -

30 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-propionyl]-,
cyclopropyl-amino]-propionic acid, /!

(S)-N4-[4-(amino-imino-methyl)-morpholin-2- ylmethyI]Nl—
cyclopropyl-N1-{2-(tetrazol-5-yl)-ethyl}-2-(naphthalen-2-
35 ylsulphonyl)succinamide,
ethyl [[(S)-3-[4-amino-imino-methyl)- morpholm 2- .
ylmethylcarbamoyl]-2-(naphthalen-2- ylsulphonyl)Itmnmmz.tl.,._ﬂ

cyclopropyl-amino]-acetate, Sheet Has Been Replaced
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e

Het erocycl yl denotes 5- to 10-nenbered non-aromatic, partially or
conpletely saturated groups, such as tetrahydro- quinolyl, which contain
one or two rings and at |east one hetero atom e.g. a N atom and which are
-optionally substituted by one or nore substituents such as |ower alkyl,

e.g. nethyl. Exanpl es of tetra- 8o nonanet hyl enei m no groups

N(CH err])[err] optionally interrupted by O are hexahydroazepi no and

R0l o [ R s TR SRR oy X
carbamoyl]-2-(naphthalen-2- ylsulphonyl) propionyl]cyclopropyl-
amino]-acetic acid,

2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3ylmethyl-

5 carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-
cyclopropyl-amino]-ethylsulphamic acid,

(S)-N4-{(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-(2-chloroacetylamino-ethyl)-N1-cyclopropyl-2(naphthalen-2-
ylsulphonylamino)-succinamide,

10 (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-
phenoxyacetylamino-ethyl)-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-{2-0x0-2-
15 phenylacetylamino)-ethyl]-succinamide,
(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(2-
oxopropionylamino)-ethyl]-succinimide,
(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

20 Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1[2-

(pyridin-3-ylcarbonylamino)-ethyl]-succinamide,
(8)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-{2-(1-

oxynicotinoylamino)-ethyl]-succinamide.
| Sheet Has Been Replaced
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N-[N4-[[(S)-1-Amidino-3-piperidinyllmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine, )
30 (S)-[[3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-z-sulphonylamino)propionyl]cycldl
propylamino]propionic acid, A
[(8)-3-[(8)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-trifluoromethyl-phenylsulphonylamino)-propi-
35 onyl-cyclopropyl-amino]acetic acid, P
' 3-[{(S)-3-[(S)-1-(amino-imino-methyl)- piperidi.n 3-
ylcarbamoyl]-2-(4-carbamoyl- phenylsulphonylammo) propxonyl]-
cyclopropyl-amino]-propionic acid,



A is aryl, heteroaryl or heterocyclyl, Q has the above significance

and M S elther a group Merr] in which Rlerr] and R4 have the above
significance, with the proviso that R4 nust not. be H or phenyl when
Q Rlerr] and Rlerr] are sinultaneously H and Rerr] is H | ower-alkyl
or- a group R52 optionally bonded via |ower- al kyl ene, R[err] S
COCH, COO-| ower -al kyl , | ower-al kanoyl, OH | ower- al kanoyl ox

NH err], NHCOO | bﬁbNéfn()SD 1 jas 9 -iHN Q-RMSdd) 1Ripsridin-3-ylmethyl]-
NHSO err]) - Nomesy, &bbybpﬁi\l‘?&mﬁ?m Ie3nouy1s :ﬁmﬁ‘mmo‘ngl— -

NHCOCOO- | ower - al" kyl err] e Qis not H,
then M canP¥Fazithe-X %WM@'N’]O)FWW]C%UN% 3&“@9’ is N(CH err])[err]

gp§ Itﬁgcral Iey o (sgim [S('St)sll(tagﬁﬂgbiim&@}hg?eﬂ% |p@\ﬂﬁinmagk)é%1meth 1]H y

u X | S S
a group X[ %]‘CQ(EEOR/W@QI@EZ% M@r‘ﬂﬁyaﬁﬂx BFBYE)F‘}‘&&%‘F%OH# Rlerr]
and Rlerr] merth&[lwl-](haphtlmledﬂ%Pdiéwlrpl'wheylmrﬁéints)-lﬂt:ci-hmdder where Ais
al kyl or cycloalkyl, then Mcan also be a group M. Furt her exanpl es

of conpounds of forrmula | are those in which Yis H X is a group X2 and M
is a group M errTher covfrpoupds of formula I are manufactured in a manner

known per se by
10
a) reacting an acid of the formula

o§séo u
A~ ‘y’ “~COOH 11

) Y
15 with an amine of the formula

Q-NHCH2-X III

or a salt thereof, with intermediary protection of functional
20 groups present in the groups A, Y and M (in II) and Q (in III), or

b) reacting an amine of the formula

N - \C/
i ]
Y 0

7
NoX IV

25
wherein X3 is a group X31 or X32:

T . / |
DINRO I
_<_N\H ) N, &P

4

30 with an amidinating agent, and
This Sheet Has Been Replaced
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further those in which Yis H X is a group X[err] and Mis a group Merr]
or Merr], with the proviso that at |east one of Rerr] and Rlerr] (in
X[err]) is not Hand/or that Qis not Hand/or that A is alkyl or

cycl oal kyl ; further those in whhych Y is H Xis a group Xerr] and M
Is a group MB or M7/, with the proviso that at |east one of R err] and -
Rlerr] (in X[err]g Is not Hand/or that Qis not Hand/or that A is alkyl

or cycloalkyl; ¢ iff desited, tthoedonallyhmadifyiagd aQreacsive, gX0BB a group

X[err] and Mdsgnd if" Mverdd g%@' a‘%%ﬁoxﬂ'}d |sFafdrmng Ofafd err] and Rlerr]

(in X[err]) 1s not and/ or is al kyl or cycloalkyl, then Mcan al so
be a group Merr]. 6
d) if desired, converting a compound of formula I into a

5 physiologically compatible salt or converting a salt of a compound
of formula I into the free acid or base.

Conveniently, the acid II is reacted in a solvent such as

dimethylformamide (DMF) or methylene chloride in the presence

10 of a base such as 4-ethylmorpholine, triethylamine, ethyldiiso-
propylamine or 1,8-diazabicyclo(5.4.0)undec-7-ene (DBU) with a
salt of a compound of formula III, e.g. a trifluoroacetate,
bisulphite, nitrate, hydrochloride or hydroiodide, and with benzo-
triazol-1-yloxy-tris(dimethylamino)phosphonium hexafluoro-

15 phosphate (BOP) at room temperature. Functional groups present
in the compounds II and III which are to be subjected to inter-
mediary protection, such as COOH, NH; and OH, can be protected in
the form of lower-alkylOCO groups, of benzylOCO or azide groups
or of benzyloxy groups. The cleavage of a protected carboxy

20 group such as COOCH3 or COOCH;Hs to COOH can be effected using
sodium hydroxide in ethanol. The conversion of the
benzylOCONH- or N3 group into the free amino group can be
carried out by catalytic (Pd/C) hydrogenation in ethanol.

25 In process variant b) the compound IV in a solvent such as
DMF or methanol can be reacted in the presence of a base such as
triethylamine with formamidinesulphonic acid or 3,5-dimethyl-1-
pyrazolylformamidinium nitrate, conveniently at a temperature

up to 50°C,
30
The following can be mentioned as functional mod1f1cat19ns
in variant c): A~
1. The saponification of an ester group such as ethoxy-

35 carbonyl, e.g. in ethanol or methanol, using a base such as aqueous
NaOH, or the saponification of an ester group such as acetoxy, e.g.
in THF, using a base such as aqueous LiOH; “‘km\'
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Preferred conpounds of fornmula | are those in which Yis H Qis

| oner -al kyl (OH, COOH or COO-lower alkyl), Xis a group X[ferr] and Mis a
group Merr] or Merr]; further those in which Xis a group Xerr],
Tis CHerr], one of Rerr] andR2i§Handthe other is Hor COO (nethyl,
ethyl, isobutyl or t- butyl); ]further those in which X is a group
X[err], Tis 0, one of err] and R2 is H and the other is H or

cooferr]Herr];2. the hydragemationooé the winudte Xoord dngasuplkylene] and

Reerr] and rle gl §nheth GHitENSh . thR ipfeqiin®t e6RIPdyChapht hyl,
met hyl qui nﬁ)@;ﬁ?’ r?é?hy?t et Pgﬂlyc?rngqui nol yl', methyl, pyridyl or phenyl
substituted by t-butyl, CFlerr], phenyl, cyclopentyl, carboxy,

net hoxycar bonyl ,3 et hqmcayaﬂs%gau@@%f &N, arlyONERouy th ethier zoirbels- and
Qist prefer(g%r, H, (ngﬁ(rr], p[Serr COOH CH[) r.r] 51[\/[%”4“7“0_' or. - .

OH{ e r | cOoRQNifgy eylpalkyl’ groupsuifegs iy $aRo] iy ficPEsTece ppE rgetics
preferably adid Ghi@rPd/C;propyl, isopropyl, butyl, pentyl, allyl,

cycl opropyl, cyclopentyl, cycl ohexyl,

4.  the cleavage of an ether such as a benzyl ether to the
corresponding alcohol, e.g. using a solution of boron tribromide in
10 methylene chloride; )

5. the etherification of an alcohol, e.g. using a lower alkyl
halide such as methyl iodide in the presence of a solution of DBU

in THF;
15
6. the conversion of a carboxylic acid into the carbox-
amide by reaction with an amine such as morpholine, e.g. in DMF
in the presence of BOP and 4-ethylmorpholine;
20 7.a) the conversion of an amine into a quadrate acid

derivative thereof, e.g. by reaction with 3,4-bis(2-propenyloxy)-
3-cyclobutene-1,2-dione in THF at 0°C and, if desired,

7.b) the catatalytic cleavage of the 2-propenyl group from
25 the quadrate acid derivative obtained under a), e.g. using
palladium(II) acetate in acetonitrile and water in the presence of
triethyl phosphite and then sodium 2-ethylcaproate.

The N-sulphonated amino acids of formula II can be
30 prepared by reacting a corresponding reactive sulphonic acid
derivative such as the sulphochloride A-SO2Cl with the
corresponding intermediary protected amino acid dcrivativc/,
HN(Y)-M-COO-tbutyl, e.g. as described in EP-A-468231. The
cleavage of the t-butyl ester to the desired acid can be carried out
35 using trifluoroacetic acid in CHpCl, or using hydrochloric acid in
ethyl acetate. ' #
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cycl opropyl nmet hyl , cycl ohexyl methyl, pyridyl nmethyl or benzyl optionally
substituted by chlorine or nethoxy and Rlerr] is H, isopropyl, 2-butyl,

i sobutyl,

phenyl , benzyl or cycl ohexyl. Further, in a group Merr],

Rlerr] is preferably a group (CHerrip[err]-Rerr] and Rerr] is H OH,
C(CH err])[err] CH, COCH[err] OCOCH err], COO(H CH err] or Jerr]JHerr]),

NHCOOCH3

nor phol i ’nolc?lgr boEWt tet o Céﬂnagfgeﬁ&eh I azolgﬂ@lcﬁrﬁjalpe&zyl oxy,

CONHCH][ er r
CONHCH[ err

NHCOCH[ er r
NHCO- pyri d

iJ bdy&c%@ folptvin SORERREHS chefresr | Hj ef

(Oplerr],

err] CH, NHCOCOOCH err], NHCOCOOC err]|Herr],

NHSO err] H, NHSCIerr]CH[err] NHCOO- benzyl , NH [err] O,
r rr err]H er err NHCO- pyri dyl ,
A g T e S
NHPO( O err]H err])[err], NHPO(%(:[err]H[errﬁ"')[g{

NH (3, 4-d oxo- 2- hydroxycycl obut-1-enyl) or NH-B(o% aIIyI oxXy- 3,4-

di oxocycl Ot&‘)t - Jv enyB9e,

10

15

20

N?HCHchO—tBu :N(")HCHchO-—tBu
Y

¢=0 ¢=0 pe VI
OH N—
o

(tBu = t-Butoxy, Boc = tBu-0CO)

0\\ 0
S
3 VI —— & NeHoHOO—tBy  VII — I (M=M))
y _
¢=0 gt . ‘This Sheet Has Been Replaced
N—< S €C as been epace

Reaction (1) can be carried out in a solvent such as toluene
at an elevated temperature. Reaction (2) is conveniently carried
out in the same manner as the reaction of II with III described
above. Reaction VI — VII is undertaken by firstly cleaving off
the Boc group from the N atom present in VI, e.g. in acetonitrile or
dioxan with p-toluenesulphonic acid, and reacting the compound
obtained with a sulphochloride A-SO2Cl in dioxan. The hydrolysis
of the esters VII to the acids II can be effected using
trifluoroacetic acid in methylene chloride.

The preparation of an ester VII in which R is tetrazolyl
proceeds via corresponding esters in which RS stands for cyanp.
The conversion of the cyano group into the tetrazolyl group edn be
carried out in DMF using ammonium chloride and sodium azide.

The guanidine starting materials III in which X is a group X!
and R!l, R2 and Q are H can be prepared as described‘ini EP-A-
468231, e.g. starting from 3-picolylamine or from 2-amino-
methyl-4-benzylmorpholine depending on whether guanidines III



VWere Mis a group M, N(R6) is preferably hexanet hyl ene- I m no.

The followi ng are exanpl es of preferred conpounds of formula I:
(S)-Nd- [(S)- 1 -(Amino-imno-nethyl)piperidin-3 -ylnmethyl] - N1

- car boxynet hyl - N1 -cycl opentyl - 2- (naphB8hal ene- 2- sul phonyl -

am no) succi nam de, [(S)-3-[(S)-2-(am no-i m no-net hyl) pi peridin-3

-yl et hyl - . . . .

cér bam)§| ]- y-l%hng;)ﬁ-t ﬁjﬂ%r%-’lz‘i u‘Pp?fSnQ?%{Fﬁ%)H%M%%“;ﬂ“f? pqec%VP?d m

am noacet i cExaimple 36B can beé\-4deptéd (for- the preparation of an optically

- am di no- 3- pj I di et bl 1 - NE--@2p i . :

napht IhyI sul gﬁ‘gﬁéi %hﬁ){@s}ﬂgr ggi‘]n :}Jf'-(élf%%glgm%l% é%‘%‘i’?’%’i‘% nl(g, hydrogen-
[2-[[(S)- 3- ated) catalytigahly olRdfChoimeathgnglpiapdr hydrochloric acid to (RS)-
| et hyl gar e F Asul ' : o opy_ony|

E/butyl E/argn' ng?g%éfﬂmoinggﬁgﬁ%ﬁdéy .pﬂq?)g)aﬁr\ﬂmf_a %51-0 ? WIEH_ p-omv!]
- (am no-i ni mgxqﬁnqwaﬂq par mthylygg cedoRide there cag be crystallized,

- b|Ut K' -2-( néﬁtéﬁ hlﬁhﬁﬁ%ﬁj 3 _&f(}ﬁﬂyl aé‘@h'érp)(‘R\}lﬂs-gi%eridixsl%-ylmethyl-

_Sl(Jalroﬁ ol Pnohgn#ﬁ'pm;qs)%ﬁg%@?m ﬁ’l‘giswcg}gt tan e hmidtnattd in DMF using
car banoyl ] - @idthylarninie | stk formamidomesudphowic- peiRi oBY -heating a

cyclopr qgy! sSU -Gt° %c':creas%hghg mandelate in concentrated hydrochloric

acid there can be obtained the (S)-guanidine of formula III in

which X is the group X! and Q =R! =R2 = H.

The guanidines III with X = X2 and Q, R1! and R2! = H can be
) 15 prepared in analogy to those with X = X1, T = CH; and Q, R! and R2
' = H, e.g. according to Reaction Scheme (4) hereinafter and as
described in Example 67a)b) hereinafter:

(4) BOC\ BOC\
N N HoN
H H I
- d ]
This Sheet Has Been Replace N 4 N NH N NH I
- H

i o

NH, NH,

Guanidines (III) in which one of R! and R2 or one of R1! and
R21 # H can be prepared e.g. via compounds of type VIII, IX, X in
Reaction Scheme (5) hereinafter and as described in Example
48a)b)c) hereinafter:
25

6
| HZN\/O Hﬁ'@ HN\@
, N z N 2~ “N_ NH

“Boc “Boc \(
¥

VIII IX

Thus, the amine VIII is reacted in hexane and water with
. tetrabutylammonium hydrogen - sulphate and IN sodium
30 hydroxide solution and then with benzyl chloroformatef The Boc
group is cleaved off from the resulting compound IX’using a
solution of hydrochloric acid in ethyl acetate. The product is



2-[(S)-2-[(S)-1 -(am no-i m no-net hyl ) - pi peri di n- 3yl net hyl - car banoyl | -
1 -[cycl opropyl - (2-ethoxycarbonyl -et hyl)-carbanoyl] -

et hyl sul phanoyl ] - benzoi ¢ aci d, 3-[[(9)-3-[(9-1

- (ami no-i m no-net hyl ) - pi peridin-3- 14yl carbanoyl ]

- 2- (4- cyano- phenyl sul phonyl am no) - pr opi onyl ] -

| o-phenyl sul phonyl am no) _ o '
(5 N [ MR RRB B8 Saonied s i DM ivipg: frgthyleming and, oo .

[ 2- (t et r azoformamidinesulphdnic2-acichphtlhabeder2to protgets the hamydinduEPRAEM de,
ethyl [[(S)«3-]4:-a0i.no~ M- Vele) = i n- | moy! ]
- 2- (napht ha’lneﬁb@@%@)aﬁg‘h@%lgﬁ%g#o#ﬁw%g v?:f);}él %tpl)]yg @]ﬁ?%eﬁa‘?@acet at e,
8 in migtBylene chicmideio- By hydredaiglyticnsi¢avae nobthe nét BYPUP -
carbamoyk] g2:{ "RPRLNAKED- ey biptridiaRy ieriRaank oY ! Irc ¥ehieRr XPYL - the
am no] -acetic aci_d .

group X! and one of R! and R2 is €thoxycarbonyl. The

corresponding morpholine derivative III (T = O) can be prepared

in an analogous manner.

10 In order to protect the amidino group present in a guanidine
III with a Boc group, a guanidine of type X can be reacted with di-
t-butyl dicarbonate (in place of ethyl chloroformate) in dioxan.

Guanidines III with Q # H can be prepared e.g. according to
15 the following Reactions (6) and (7) as described in Example 9a) to
d) hereinafter:

Q Q

® W AN Boc-—&@ X1

~

| H
Q
(N i
X1 HN\/O -
) NYNHz
NH
20 Guanidines III with Q # H and T = O are obtained by

a) reacting 2-aminomethyl-4-benzylmorpholine (J. Med.
Chem. 33, 1990, 1406-1413) with di-t-butyl dicarbonate in
dioxan,
25
b) reacting the resulting amine protected with Boc )ﬁllth
NaH and a bromide Q-Br in DMF,

; c) cleaving off the benzyl group from the resulting
30 product by hydrogenation in ethanol in the presence gf Pd/C and
+
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2-[[(S)-3-[(S)-1 -(am no-i m no-net hyl) - pi peridi n- 3yl net hyl - car banoyl |
- 2- (napht hal en -2-yl sul phonyl am no) - pr opi onyl ] -
cycl opropyl - am no] - et hyl sul pham ¢ aci d
(S)-N4-[(S) - 1- (ami no-i ni no- met hyl ) - pitger i di n- 3-yI met hyl | - NL
- (2-chl oroacetyl am no- et hyl ) N1 -cycl opropyl - 2( napht hal en- 2-
yl sul phonyl am nQjy suGeh{aaAA g the rcsultmé S}nd‘rlﬁhb(lﬁb derivative as
- (am no-i m no- methyl)- pi peri Fn %l{'di B
- cycl opr opHESSUIDRAPHRGNG dRr ﬁ%}ﬂ@ﬁ!‘%gﬁé cdgaviag. ?ff the Boc group.
phenoxyacet yl am no- et hyl ) - succi nam de, (S) NM-[(S)- 1

- d 3-
Gyol opropyl - 2- (TR AT et dhURER Y ri5F- RECDRISd o & paccording

phenyl acet tbatliendpHewhyg Jreastioni (Bnimevhich W is a ;(rﬁ)ed\[@rg[ @Bpup 1such
- (am no- |mno%rreth )-prperidin-3-ylnmethyl] -

-cycl opropfl O‘E Lt hal en. - 2- yl sul phonyl am no) - Nl [2 (2-
oxopropi onyl am no) -ethyl] -s uccinim de, (S)-N- [(S)- 1
- (am no-i m no- rrethl) er|d|n3ylrrethyI]Q-
N1- cycl opr dByI - ,Qnap t hal\en-g1y! sul phanyl g no —y 2- XIII V
(pyridin-3-yl car Bo ) - et Ey -succi nam (S) - M- [(S)
- (am no-i m no-net hyl ) - plpewdlnSyImathyI] -
N1- cycl opropyl - 2- (napht hal en- 2-yl sul phonyl am no) - N1- tNZ (1 -
oxyni coti noyl am no) -et hyl] -succi nam de. Especially preferred
are: 10 For the preparation of a compound IV in which Q # H, a

primary amine XII [preparable from 3-hydroxymethylpiperidine
as described in EP-A-468231 and in Examples 12.a) to g) herein-
after] is reacted with a base such as Hiinig base and a bromide
Q-Br to give the secondary amine XIII. An acid II is then coupled

15 with this amine XIII (as described in the above coupling II + III).
The Boc protecting group is then cleaved off using trifluoroacetic
acid in methylene chloride, p-toluenesulphonic acid in acetonitrile
or a solution of hydrogen chloride in ethyl acetate. The cleavage
of the Z protecting group is carried out by hydrogenation in

20 ethanol in the presence of Pd/C. For the preparation of a
compound IV in which Q = H, the acid II is coupled with the amine
XII (in place of XIII).

The preparation of an amine starting material IV in which M
;25 is a group M! and RS is NHCOCOO-lower alkyl proceeds via a
compound of formula IV in which R5 stands for an azido group.
The conversion of azido into NHCOCOO-lower alkyl can be effected
by catalytic hydrogenation (Pd/C in methanol) followed by _
transformation of the resulting amino group into NHCOCOO-lower
30 alkyl by reaction with a mono-lower alkyl oxalyl chloride in jHe
presence of pyridine in methylene chloride. When pyrazine‘r
carboxylic. acid in the presence of Hiinig base in methylene
chloride is used in place of a mono-lower alkyl oxalyl chloride,
then there is obtained a compound IV in which M = M ;and RS =

_‘

35 NHCO-pyrazinyl. —_—
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N-[NA-[[(S)-1 -Am di no-3-piperidinyl]nethyl]-N2-(2-
| s

napht hyl sul phonyl ) - L- aspar agi nyl ] - N-cycl opr opyl gl yci ne,

(S)-[[3-[(S)-1 -(am no-im no-nethyl)pjperidin-3-yl met hyl - car banoyl ]

- 2- (napht hal ene- 2- sul phonyl am no) propi gny,l ] cycl o- propyl am no] pr opi oni c
aci d, [(S)-3-[(S)- - (am no-i m no- rrethyl)piperidinSyIrrethyI-

car lbam)y:] - 2- (4de‘ef3|vaf>”ﬁj[imish)/éf -thBeE)(hmﬁlehohwdemfm) <phegin-
onyl -cycl o olacetic ac

(Zlm ng i mp %tpaﬁ&dh)}pf QTIMAIon df,:p]n%crhmg the prepgritgcgn of> delrt#in
yl car banoyl ¢exﬁp©4ndarcbﬁtfoprhumeerlyl §lll phdnl¥V aniThe) compoiundg| pf formula

AT BB R e 1 o
aba

-cycl opr 6pyH- ar (lna\pht is 2- groapl Horasl In@; the- cgmpounds of formula
P ot DY SEARAEINE) sy BHPIME SRR 0 s 2 grodpXabor e 2
X is a group 9(3R and mmul%émeousﬂy b is not H and/or where A is
alkyl or cycloalkyl, then M can also be one of the groups M2 to M8
are novel and, as such, are also objects of the present invention.
10
The compounds of formula I, their solvates and their salts
inhibit not only thrombin-induced platelet aggregation, but also
thrombin-induced clotting of fibrinogen in blood plasma. The said
compounds influence not only platelet-induced, but also plasmatic
15 blood clotting. They therefore prevent especially the formation of
hyaline thrombin and of platelet-rich thrombin and can be used in
the control or prevention of illnesses such as thrombosis, stroke,
cardiac infarct, inflammation and arterio-sclerosis. Further, these
compounds have an effect on tumour cells and prevent the
20 formation of metastases. Accordingly, they can also be used as

antitumour agents.

A differential inhibition of thrombin and other serine
proteases by the above compounds is desirable in order to obtain
25 compounds having as high a specificity as possible and at the
same time to avoid possible side-effects. Alongside other tested
serine proteases the ratio of the inhibition of trypsin to the
inhibition of thrombin was taken as the general measurement for
the specificity of a compound (q in the Table hereinafter), because
30 trypsin as the most unspecific serine protease can be readily
inhibited by the widest variety of inhibitors. In order for the
inhibition of thrombin and trypsin to be directly comparable An
spite of the use of different substrates, the inhibition constart K;
independent of substrate and enzyme concentration was deter-
35 mined as the measurement of the inhibition.
| 4
Specific chromogenic peptide substrates can be-"iused to
determine the inhibition of the catalytic activity of the above

—_—
——
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N1 -cycl opropyl -N1 -[2-(3, 4-di hydroxy-phenyl ) et hyl car banoyl - net hyl ]

- 2- (napht hal en- 2- yl sul phonyl am no) - succi nam de. The conpounds of
formula | are manufactured in a mannei 7known per se by a) reacting
an. acid of the fornula [err] wi th an am ne of
the formul a Q NHCH err] - 1l or a salt

t hereof, w houeasw meThar mlﬁbm@ctmnhefamulmlyunnabugrtyups thresbin i n the

A d I I d t
g][ O?EZ forn‘ﬁpg ryp ln ) the" abgv{“.' L’[ﬂe"?ﬂﬁﬁr was deteliﬂ)unedr?t?c Ing an am ne

described heremafter.

5 The measurements were carried out on microtitre plates at
room temperature. For this, in each well of the plate 150 pl of
buffer (50 mM Tris, 100 mM NaCl, 0.1% polyethylene glycol;
pH 7.8) were mixed with 50 pl of the inhibitor dissolved in DMSO
and diluted in the buffer, and 25 ul of human thrombin (0.5 nM

10 final conc.) were added. After incubation for 10 minutes the
reaction was started by the addition of chromogenic substrate
S-2238 (H-D-Phe-Pip-Arg-paranitroaniline from Kabivitrum;

10 or 50 um final conc.) and the hydrolysis of the substrate was
followed spectrophotometrically on a kinetic microtiter plate

15 reader for 5 minutes. After graphical presentation of the inhibi-
~tion curves the Ki values were determined according to the
method described in Biochem. J. 55, 1955, 170-171. The inhibi-
tion of trypsin was effected analogously, but using the substrate
S-2251 (H-D-Val-Leu-Lys-paranitroaniline) in 200 and 750 pM

20 final concentration.

The results will be evident from the following Table:

Product of Example |K; (nM) thrombin |K; (aM) trypsin q
2k 0.40 7700 19250

42 0.27 1900 7143

i 41 0.82 5000 6098
4%k 0.30 8100 27000

41 0.56 5000 8929
5 0.22 4300 19545

15a 0.85 6100 7176

15b 0.99 2100 2},21

16 0.81 2100 2593

26b 0.25 : 130 524
29 0.44 1800 4.91

30 0.75 2400 & 3200

31c 2.20 7700 * 3500
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wherein X err] is a group X[erf] or Xferr]: [err]

with an am di nati ng agent, and 10 I f desired,
functionally nodifying a reactive group present in group Mor Q
of a compound of fornula I, and 18

The compounds of formula I have a low toxicity. Thus, the
products of the Examples enumerated in the Table have an LD50
of 125-500 mg/kg in mice upon intravenous administration.

5 As mentioned earlier, medicaments containing a compound
of formula I, a solvate or salt thereof are likewise objects of the
present invention, as is a process for the manufacture of such
medicaments which comprises by bringing one or more of said
compounds, solvates or salts and, if desired, other therapeutically

10 valuable substances into a galenical dosage form.. The
medicaments can be administered orally as dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions, or rectally,
e.g. in the form of suppositories, or as a spray. The administration
can, however, also be effected parenterally, e.g. in the form of

15 injection solutions.

For the manufacture of tablets, coated tablets, dragées and
hard gelatine capsules, the active substance can be mixed with
pharmaceutically inert, inorganic or organic excipients. Lactose,

20 maize starch or derivatives thereof, talc, stearic acid or its salts
can be used e.g. as such excipients for tablets, coated tablets,
dragées and hard gelatine capsules. Suitable excipients for soft
gelatine capsules are e.g. vegetable oils, waxes, fats, semi-solid
and liquid polyols; depending on the nature of the active sub-

25 . stance no excipients are, however, usually required in the case of
soft gelatine capsules. Suitable excipients for the manufacture of
solutions and syrups are e.g. water, polyols, saccharose, invert
sugar and glucose, suitable excipients for injection solutions are
e.g. water, alcohols, polyols, glycerol and vegetable oils and suit-

30 able excipients for suppositories are natural or hardened oils,
waxes, fats, semi-liquid or liquid polyols. The pharmaceutical °
preparations can also contain preservatives, solubilizers, stabfli-
zers, wetting agents, emulsifiers, sweeteners, colorants, flavbr-
ants, salts for varying the osmotic pressure, buffers, coating

35 agents or antioxidants.

. p

For the control or prevention of the illnesses #entioned
above, the dosage of the active substance can vary within wide
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d) I f desired, converting a conpound of fornmula | into a
physi ol ogically conpatible salt or converting a salt of a conpound

of formula | into the free acid or base. Conveni ently, the
acid Il is reacted in a solvent such &$ di et hyl f or mam de ( DVMF)
or net hyl ene chlorlde in the presence of a base such as

4- et hyl mor plﬁ%i & r%ﬁ%ﬂéec- fiSe e%%hDﬁtgéd 38 the md1v1dualp'i'9§?’lrém&?s or

1, 8-di azabi CycC
corrpound of in I aantxqularecgse a i igenger odéeE gase of oral or pj gyl phite,

nitrate, ?, LPCHYepdli dg gor rﬂi‘?&@d&lﬁ' 4 s%'b@umde'@)u@enid}mmstranon a

triazol - xy tri é di°met am no) phosphon uor.0z
phosphat e ( g‘ato r @bmxt @Yiefﬂfht?cﬂ ;g k&n&rFtﬁ{gbl}’gr‘gﬁago‘b‘r Q2o 4 in
the compalngge fdg, et 'da k oGy He 4@5@:@@1@@ gdul althetgh the

medi ary prote tiro suyc can be g otec ed I n

e
t he form of UPB&Er @Fky‘lméc@‘(ﬁ”o&% a ﬁénEWWoPr H¢e

or of benzykgpsyi@rsBopg td e dndiomaed. of a protected carboxy group
such as COOCH err] or COOCH err]H err] to COOH can be effected using

sodi um hydroxi de in ethanol. The conversion of the ' benzyl OCONH-
or Nlerr] group into the free am no Examplecdn be ~carried out by
catal ytig, (Pd/ C) hydrogenation in ethanol. I n process

vari ant the conpound IV in a solvent such as or. et hanol

can be reacted i it $elupoasafc®.89 ga dfadebwtydi(SyIN-cyclohexyl- N -[(ethoxy-
carbonyl)methyl}-3-(2-naphthylsulphonamido)succinamate in

21 ml of methylene chloride is treated at 0°C with 2.4 ml of
trifluoroacetic acid and stirred at room temperature. The foam

15 obtained after evaporation of the solution is dissolved in 13 ml of
DMF, then treated with 0.98 ml of 4-ethylmorpholine, 0.68 g of
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate and 0.43 g of (S)-1-amidino-3-
(aminomethyl)piperidine dihydrochloride and stirred at room

20 temperature. The reaction mixture is evaporated and the residue
is chromatographed on silica gel with ethyl acetate, then with
ethyl acetate-acetone-acetic acid-water 16:2:1:1. There is isolated
0.85 g of N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine ethyl

25 ester diacetate, Fab-MS: 629.3 (M+H)*. ' :

Preparation of the starting material:

a) 3.78 ml of 4-ethylmorpholine, 4.42 g of benzotriazol-1-

30 yloxy-tris(dimethylamino)phosphonium hexafluorophosphate
(BOP) and a solution of 2.25 g of N-cyclohexylglycine ethyl ester
(. Heterocycl. Chem. 23, 1986, 929-933) in 8 ml of DMF are /
added to a solution of 2.89 g of N-Boc-L-aspartic acid ﬁ-t-bﬁtyl
ester in 50 ml of DMF. The reaction mixture is stirred at room

35 temperature, then evaporated and the residue is partitioned

~ between ethyl acetate and water. The organic phase 455 dried,
evaporated and the residue is chromatographed on sflica gel with.
ethyl acetate/hexane 1:1. There are thus isolated 4.5g of t- |
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triethylamne with formam di nesul phonic acid or 3,5-dinethyl- 1-

pyrazolyl formam diniumnitrate, conveniently at a tenperature -up
to 50[err]C The foll owi ng can be nentioned as functi onal
modi fi cati ons in variant c)20 1. The

saponi fication of an ester group such as et hoxy- carbonyl, e.g.

I n et hanol Q u S llﬁ%iﬁv OH, or the
saponl ficati Or?miéifga@ lstte§h5t?)(()€% sucwqgg alge%?g -N- [(ethoxyNa I n THF,
using a basearseshlimethylisseeinamate, Fab-MS: 4 57 (M‘*' *. the hydrogenation

of the double bond in an al kyl ene group, e.g. in ethanol and water in the

f. Pd/ C
presence o f A solution of 2.1 g of the product from a) in 22 ml of

5 acetonitrile is treated with 2.2 g of p-toluenesulphonic acid
monohydrate while stirring. Then, the solution is evaporated and
dried. 2.4 g of the residue are dissolved in 45 ml of dioxan and
treated with a solution of 1.56 g of B-naphthyl sulphochloride in
15ml of dioxan. 1.9 g of sodium bicarbonate in 19 ml of water

10 are added thereto. After stirring the reaction mixture is poured
on to ice and extracted with ethyl acetate. The organic phase is
washed with water, then dried and evaporated. The residue is
chromatographed on silica gel with hexane-ethyl acetate 4:1.
There is obtained 0.85 g of t-butyl-(S)-N-cyclohexyl-N-[(ethoxy-

15 carbonyl)methyl]-3-(2-naphthylsulphonamido)succinamate,
Fab-MS: 547 (M+H)*.

Example 2

20 2.A) The following compounds are manufactured analogously to
Example 1:

a)  N-[N4-[[(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine ethyl
25 ester acetate, MS (ion spray): 587.3 (M+H)*,

b) ethyl [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-

propionyl]benzylamino)acetate acetate, MS (ion spray): 637.3
30 (M+H)*,

c) N-[N4-[[(S)-1-amidino-3-piperidinylImethyl]-N2-(2- ,"
naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine met/hyl
ester acetate, MS (ion spray): 629.4 (M+H)*,
35
~d)  N-[N4-[[(S)-1-amidino-3- -piperidinyl]methyl]- N2¢(2—
naphthylsulphonyl)-L-asparaginyl]-N-methylglycine tthyl ester
hydrochloride, MS (ion spray). 561.5 (M+H)+,
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3. t he hydrogenation of an aryl group to the corres- pondi ng cycl oal kyl
groups, e.g. in ethanol in the presence of acetic acid and Pd/C, 4,

t he cl eavage of an ether such as a benzyl ether to the corresponding

al cohol, e.g. using a solution of bordh tribromide in methylene chloride;

5. the etherification of an alcohol, e.g. using a | ower alkyl halide such
as nethyl iodide in the presence of a solution of DBU in THF; 6.

the conversion of_a_carboxylic acjid into the caybox- ' y reaction with
an am ne su€h asNﬂBNﬂTtﬁ[@S‘)e,l‘@ﬁ@dlﬂ%%mp‘?ﬁdﬂPl)é{]ﬁ?f‘e@é(i?@?ﬁ‘f(BBOD and

4- et hyl mor phaphiieylsulphonylj-Blag agafy/l@rNLQ@p%pglrgblgairrbe iyl aegterdrate
acid deri vahl E/leot erigof, s % t3 1.re .C'S @%QP&*? I's(2- propenyl oxy) -
3- cycl obut eR¥diochigridae Mg ¥i92-gpragpe r‘Q’P ant; desi red, 7.b) the
cat atal ytsi ¢ cl eavage of the 2-propenyl group fromthe quadrate acid
der vaty ve, g9 U LOUST (R 515, HE0PY, BB hO R WecRGBpbert o
3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]amino]acetate hydrochloride, MS (ion-spray): 587.0
(M+H)*,
10
g) ethyl N-[(S8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl}butylamino]acetate hydrochloride, MS (ion-spray):
603.2 (M+H)*,
15
h)  N-[N4-[[(S)-1-amidino-3-piperidinyl}jmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(cyclopropylmethyl)glycine
ethyl ester hydrochloride, MS (ion-spray): 601.2 (M+H)*,

20 1) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1l-ethoxycarbonylmethyl-N1-cyclopentyl-2-(naphthalene-2-
sulphonylamino)succinamide hydrochloride, MS (ion-spray): 615.2
(M+H)*,

25 j)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl}-L-leucine ethyl ester hydro-
chloride, MS (ion-spray): 603.0 (M+H)+,

k)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
30 naphthylsulphonyl)-L-asparaginyl]-N-cyclopropyl-B-alanine ethyl
ester hydrochloride, MS (ion-spray): 601.3 (M+H)*, :
/’
D ethyl (S)-3-[a11y1-[3-[(S)-1-(amino-imino-methyl)pipe{'idin-
3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
35 propionyllamino]propionate hydrochloride, MS (ion-spray): 601.2
- (M+H)*, e +
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triethyl phosphite and then sodi um 2-et hyl caproat e. The

N- sul phonated am no acids of formula Il can be prepared by reacting a
correspondi ng reactive sul phonic acid derivative such as the sul phochl oride
A-SsJerr]d with the corresponding i @&Zrnediary protected am no acid
derivative HN(Y)-M COO-tbutyl, e.g. as described in EP-A-468231. The

cl eavage ofptyhe (tS bNWI[(%Ztler fngp h?m ﬁél&%q“ﬁ”ﬁ%mm%Qﬂrfﬁbﬂ%’lqut usi ng

trlfluoroace |c rochloric acid’in ethyl
acetate. NI- UtIleZNl -(2- e[thoxycarquy fh@ry e(%ﬂmaé%ﬁld?s Il in which M

is a group WkeIpgHo Hrrﬁﬂo) succm:ﬁhﬁi@rﬁﬁdﬁé‘&ﬂbﬂidw ™St feod 8hr#yy:ng
React i on Sg’l (1& )+

5
n) ethyl (8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-N-
pentyl-propionylaminoacetate hydrochloride (1:1), MS (ion-
spray): 617.1 (M+H)*.

10

2.B) Preparation of the starting materials:

2.B)a) 14.0 ml of ethyl 3-bromopropionate are added to a
solution of 15.4 ml of cyclopropylamine in 100 ml of toluene and

15 the reaction mixture is heated to 90° for 3 hours. Subsequently,
the precipitated salt is filtered off and the filtrate is distilled.
There are obtained 9.5 g of N-cyclopropyl-B-alanine ethyl ester,
Fab-MS: 157 (M+H)*.

20 2.B)b) The following compounds are prepared analogously to
the process of 2.B)a) using allylamine and, respectively, butyl-
amine in place of cyclopropylamine:

1) N-Allyl-B-alanine ethyl ester, Fab-MS: 157 (M+),
25 '
2)  ethyl 3-butylaminopropionate, Fab-MS: 173 (M+).

2.B)c) The following triesters are obtained analogously to
Example 1a) but using an N-substituted glycine ester in place of
30 N-cyclohexylglycine ethyl ester:

2.B)c)1)  t-Butyl (S)-2-(2-t-butoxyformamido)-N- cycloprop&l-
N-[(ethoxycarbonyl)methyl]succinamate, Fab-MS: 415 (M+H)+

35 2.B)c)2)  t-butyl (S)-N-benzyl-3-butoxycarbonylamino-N-

ethoxycarbonylmethyl-succinamate, MS (ion spray): 465.2 (M+H)*,
- ¥
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[err] (2) [err] (tBu = t-Butoxy, Boc =

t Bu- OCO) [err] (3)

Reaction (1) can be carried out in a solvent such as tol uene at an:
el evated tenperature. Reaction (2) iZ3conveniently carried out in
the sane manner as the reaction of Il with Il described

2.B)c)3)  t-butyl (S)-3-t-butoxycarbonylamino-N-cyclohexyl-
methyl-N-methoxycarbonylmethyl-succinamate, MS (ion spray):
457.3 (M+H)*.

5 2B)d) The following compounds are obtained analogously to
Example 1b):

2.B)d)1)  t-butyl (S)-N-Cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)succinamate, Fab-MS: 505
10 (M+H)*,

2.B)d)2) t-butyl (S)-N-benzyl-N-ethoxycarbonylmethyl-3-
(naphthalen-2-ylsulphonylamino)-succinamate, MS (ion spray):
555.2 (M+H)*,

15
2.B)d)3) t-butyl (S)-N-cyclohexylmethyl-N-methoxycarbonyl-
methyl-3-(naphthalen-2-ylsulphonylamino)-succinamate, MS (ion
spray): 547.2 (M+H)*.

20 2.Ble) 10.6 ml of 4-ethylmorpholine, 4.6 g of N-(dimethyl-

aminopropyl)-N'-ethylcarbodiimide hydrochloride, 244 mg of 4-
dimethylaminopyridine and 3.1 g of sarcosine ethyl ester hydro-
chloride added in succession to a solution of 5.78 g of N-Boc-L-
aspartic acid-B-t-butyl ester in 100 ml of methylene chloride.

25 After stirring the reaction mixture is poured into ice-cold 5%
potassium hydrogen sulphate-10% potassium sulphate solution
and extracted with ethyl acetate. The organic phase is washed
with water, then dried, evaporated and the residue is chromato-
graphed on silica gel with hexane-ethyl acetate (3:1). There are

30 obtained 6.8 g of t-butyl (S)-3-t-butoxycarbonylamino-N-ethoxy-
carbonylmethyl-N-methylsuccinamate, MS (ion spray): 389.4 -
(M+H)*. 7

/4'
2.B)f) The following triesters are obtained analogously to
35 2.B)e), but using N-substituted glycine esters in place of sarcosine
' ethyl ester: 4
g
-
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above. Reaction VI -> VII is undertaken by firstly cleaving off t he
Boc group fromthe N atompresent in VI, e.g. in acetonitrile or

di oxan with p-tol uenesul phonic acid, and reacting the conpound

obtained with a sul phochloride A-SO{&%]d in dioxan. The hydrolysis

of the esters VIl to the acids Il can be effected using

t][' fl uor;)ac;_ey R)RCI \?\hﬂ -Bu L hYSrE'H&tQ%ﬂt?rxly@QIrblonylammo -N-cyclbgrepgpar ation
of- an ester I.n | s tefrazoly cegds via
COI’I’ESpOI’ldIN %g}fg}@qaﬁgﬁkﬁt rSPfcg’taé’ilu% f WSy "M% ’ The
conversion of the cyano group into the tetrazolyl group ean be :
carried out usi Zj

The guani dl%g@t%t gﬂﬁﬁemf‘g ’Lsgpﬁ y%ﬁ[r ﬁﬁgﬁﬁg rgglgﬁ 'cﬁ}gyelXNer(rz]'

and R er§] etRbRytirbm@thhyb)sirbuaan’mieprM;Sar d@9%{MieH}*,i bed in EP- A-
468231, e.g. starting from 3-picolylamne or from 2-am no-

13
2.B)h)3)  t-butyl (S)-3-t-butoxycarbonylamino-N-butyl-N-(2-

ethoxycarbonylethyl)succinamate, MS (ion spray): 445.6 (M+H)+.

10 2.B)i) A solution of 6.7 g of t-butyl (S)-3-t-butoxy-carbonyl-
amino-N-ethoxycarbonylmethyl-N-methylsuccinamate in 80 ml
of dioxan is treated with 8.2 g of p-toluenesulphonic acid
monohydrate. After stirring 43.1 ml of IN sodium hydroxide
solution, 4.34 g of sodium bicarbonate and a solution of 7.8 g of

15 2-naphthyl sulphochloride in 37 ml of dioxan are added. After
stirring the reaction mixture is poured into ice-cold 5% potassium
hydrogen sulphate-10% potassium sulphate solution and extracted
with ethyl acetate. The organic phase is washed with dilute
sodium chloride solution, then dried and evaporated. After

20 chromatography on silica gel with hexane-ethyl acetate (3:1) there
are isolated 2.0 g of t-butyl (S)-N-[(ethoxycarbonyl)-methyl]-N-
methyl-3-(2-naphthylsulphonamido)succinamate, MS (ion spray):
479.9 (M+H)+.

25 2.B)j) The following diesters are obtained analogously to
2.B)i), but using the triesters of Examples 2.B)f), g) and h) in place
of the triester of Example 2.B)e):

- 2.B)jH1) N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-
30 alanyl]-N-isopropylglycine ethyl ester, Fab-MS: 433 (M-t-butoxy),

2.B)j)2)  N-allyl-N-[3-(t-butoxycarbonyl)-N2-(2- naphthyl /
sulphonyl)-L- alanyl]glycme ethyl ester, MS (ion spray): 505! O
(M+H)*,

35
2.B)j)3) t-butyl (S)-N-butyl-N- cthoxycarbonylmetlyl -3-
(naphthalene-2-sulphonylamino)-succinamate. MS (i#fi spray):
54.3 (M+H)*,
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with T =CHerr] or T=0Oare desired. The procedure described in Exanple
36B can be adopted for the preparation of an optically active guanidine
[11. N (3-Pyridyl methyl)benzam de is hydrogen- ated catalytically (Pd/C)

i n ethanol and hydrochloric acid to @FQS)- N- pi peri di n- 3yl nmet hyl - benzam de.
BY salt formation with D- mandelic acid in nmethylene chloride there can be
crystallized, after addition of diethyl ether, (R)-Npiperidin-3-ylnethyl-

benzam de his ¢can the | riet hyl am ne
and for namrl)gﬁSﬁé" I ph(;?-{ ¢CY PHrOPB{}“ﬁgéYaﬁngf Egsto Hf‘?’é)‘lc%‘i‘bct’}i&g g élffl ng
nmandel at e igaphehgBnlpleded ) Ty-dl Iycinacethylheseere aRabav§bt adfeqMhe
(S)-guani di ﬁpfhg 32 rlrjmllgﬂl)ll |ﬂw\}llr]ngcyh Xis t%]e groﬁp X[err] and Q R err]
= Rerr] = tppu The guanidines Il with X = X[err] and Q R[err] and
Rl err] -SH can be prepared in analogy to those with X = Xferr], T = CH err]

hor einaf t or-Bi0ds adsePplea SR ey %ﬁﬁéé*ﬁ"gﬁ B Beay IRy 3, o, 1
NH2 (naphthalenei2-sulphonylamino)-succinamate, MS (ion - spray):
533.0 (M+H)*,

10 2.B)j)6) t-butyl (S)-N-cyclobutyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate, MS (ion spray):
519.1 (M+H)*,

2.B)j)7) t-butyl (S)-N-t-butyl-N-ethoxycarbonylmethyl-3-
15 (naphthalene-2-sulphonylamino)-succinamate, MS (ion spray):
521.1 M+H)*,

2.B)j)8) ethyl (S)-2-[(S)-3-t-butoxycarbonyl-2-(naphthalene-
2-sulphonylamino)-propionylamino]-4-methylpentanoate, MS (ion
20 spray): 521.0 (M+H)*,

2.B)j)9) ethyl N-[3-(t-butoxycarbonyl)-N-(2-naphthyl-
sulphonyl)-L-alanyl]-N-cyclopropyl-B-alanine ethyl ester, MS (ion
spray): 517.1 (M-H)-,

25
2.B)j}10) ethyl N-allyl-N-[O-t-butyl-N-(naphthalene-2-yl-
sulphonyl)-L-aspartyl]-B-alanine ethyl ester, MS (ion spray):
5194 (M+H)*,

30 2.B)j)11) t-butyl (S)-N-butyl-N-(2-ethoxycarbonylethyl)-3-
(naphthalen-2-ylsulphonylamino)-succinamate, Fab-MS: 479 (M-
isobutyl ester), /

P2
2.B)j)12) t-butyl (S)-N-ethoxycarbonylmethyl-3-(naphthalen-2-

35 ylsulphonylamino)-N-pentylsuccinamate, Fab-MS: 479 (M-

isobutyl ester). 3
e
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GQuanidines (I1l) in which one of Rerr] and R err] or one of Rerr] and

Rlerr] [err] H can be prepared e.g. via conpounds of type VIII, IX, X in
Reaction Schene (5) hereinafter and %s] described in Exanple 48a) b) c)
her ei nafter: (5 [err] L the amine VIIlI is reacted in

hexane and water with tetrabutyl anmoni um hydr ogen sul phate and 1N sodi um
hydroxi de sol ution and then w th beExgmpi@l 3r of ormate. The Boc group is
cleaved off fromthe resulting conmpound | X using a solution of hydrochloric

acid in ethyl acetate. The product is .
A solution of 0.85 g of N-[N4-[[(S)-2-amidino-3-piperi-

dinyl]methyl]-N2-(2-naphthylsulphonyl)-L-asparaginyl]}-N-

5 cyclohexylglycine ethyl ester diacetate (Example 1) in 6 ml of
ethanol is treated with 6.0 ml of 1N sodium hydroxide solution.
After stirring 6.0 ml of 1N hydrochloric acid are added, the
solution is evaporated and the residue is chromatographed on a
RP-18 column with acetonitrile-water. There is obtained 0.25 g of

10 N-[N4-[[(S)-1-amidino-3-piperidinyl}methyl]-N2-(2-naphthyl-
sulphonyl)-L-asparaginyl]-N-cyclohexylglycine, MS (ion spray):
601.3 (M+H)*.

Example 4
15
The following acids are obtained analogously to Example 3,
but starting from the esters of Example 2.A):

a) N-[N4-{{(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-
20 naphthylsulphonyl)-L- asparaglnyl] -N-cyclopropylglycine, MS (ion
spray): 559.0 (M+H)*,

b) [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl}-2-(naphthalene-2-sulphonylamino)-propionyl]-
25 benzylamino]-acetic acid, MS (ion spray): 609.1 (M+H)+,

c) N-[N4-[[(S)-1-amidino-3-piperidinylImethyl]}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine, MS (ion
spray): 615.4 (M+H)+,

30
d) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2—
naphthylsulphonyl)-L-asparaginyl]-N-methylglycine, MS (ionj/
spray): 532.9 (M+H)*, /

35 e) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-isopropylglycine, MS (ion
i

spray): 561.2 (M+H)*, 3
e
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14 converted into the conpound X in DVF using triethylam ne and

f or mam di nesul phonic acid. |In order to protect the am dino-group in
conmpound X, the latter is reacted e.% wi th ethyl chloroformate in

met hyl ene chl oride. By hydrocatal yti %I eavage of the Z group there is
obt ai ned the piperidine derivative IIl in which Xis the group X err] and
one of R erf)] anid(8&)e3+{]S)l-€ahminpeimbnoymethilyé)pigeritipeddy hgetloyphol i ne

Qerivat i > : . I
order o prbAmoRL 2 fifp Rt AL REe SIOh Y BRI L | B0
group, a guaminiiaectd¢ W@emc@nnb@rﬁyhbﬁéa-zw@ﬁ%ﬂ)‘r t-butyl dicarbonate

(in place of ethyl chloroformate) in dioxan. GQuanidines 11l with Q

[err] H can be prepared. e.g. according to th ol | ow Reactions (6) and
t 36 By

] .. oW ng
(7) as descg) bed () Scdip)d -$aming-yniner@etBy piperidigy3-yimeth yl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]butyl-

aminolacetic acid, MS (ion spray): 575.3 (M+H)*,

h)  N-[N4-[{(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
10 naphthylsulphonyl)-L-asparaginyl]-N-(cyclopropylmethyl)glycine,
MS (ion spray): 573.3 (M+H)*, |

i) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1l-carboxymethyl-N1-cyclopentyl-2-(naphthalene-2-sulphonyl-
15 amino)succinamide, MS (ion spray): 587.2 (M+H)*,

j) N-[N4-[{[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-leucine, MS (ion spray):
575.1 (M+H)*, '

20
k)  (S)-[[3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyljcyclo-
propylamino]propionic acid, MS (ion spray): 573.2 (M+H)*,

25 1) (8)-3-{allyl-[3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]amino]propionic acid, MS (ion spray): 573.3 (M+H)+,

m)  3-[(S)-3-[(S)-[1-(amino-imino-methyl)piperidin-3-

30 ylmethylcarbamoyl]-N-butyl-2-(naphthalen-2-ylsulphonyl-
amino)propionylamino]propionic acid, MS (ion spray): 589.4
(M+H)*,

7
n)  [(S)-[3-[(8)-1-(amino-imino-methyl)piperidin-3-ylmethyl-

35 carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-

pentyl-aminoacetic aicd, MS (ion spray): 589.5 (M+H)*+. 4
—_—
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H (7) [err] GQuanidines Il with Q[err] Hand T = O are

obt ai ned by a) reacti ng 2-am nonet hyl - 4- benzyl nor phol i ne (J. Med.
Chem 33, 1990, 1406-1413) with di-t-hutyl dicarbonate in dioxan, b)
reacting the resulting am ne protecta@with Boc with NaH and a brom de Q Br
I n DVF, c) cl eaving of f the benzyl group fromthe resulting product

by hydr ogenghin®)-profibigichmino]-peopicireecerifudrdacetane (1:1), MS
(ion spray): 603.5 (M+H)*.

B) The trifluoroacetate starting material is prepared as follows:

a) A solution of 23.3 g of rac-2-(aminomethyl)-4-benzyl-
morpholine in 250 ml of dioxan is treated with 27.1 g of di-t-
butyl dicarbonate in 250 ml of dioxan. After stirring the solvent
" is evaporated and the residue is chromatographed on silica gel

10 with methylene chloride-ethyl acetate 3:1. The product is
recrystallized from methylene chloride-hexane. There are
obtained 25.6 g of t-butyl rac-[(4-benzyl-2-morpholinyl)methyl]-
carbamate.

15 b) A solution of the product from a) in 500 ml of ethyl acetate
and 50 ml of acetic acid is treated with 2.6 g of Pd/C and
hydrogenated under normal conditions for 5 hours. After
filtration and evaporation the residue is dissolved in 230 ml of
DMF, treated with 46 ml of triethylamine and 10.8 g of form-

20 amidinesulphonic acid. After stirring the reaction mixture is
evaporated and the residue is partitioned between ethyl acetate
and water. After drying the organic phase and evaporation there
is obtained t-butyl rac-[(4-amidino-2-morpholinyl)methyl]carba-
mate hemisulphite.

25
c) 6.5 g of the material obtained under b) are suspended in

} 50 ml of methylene chloride and treated at 0° with 20 ml of TFA.
Then, the reaction mixture is evaporated and azeotroped with
ethylene chloride and toluene. Rac-2-(aminomethyl)-4-

30 morpholinecarboxamidine trifluoroacetate is isolated.

"Example 8§ l"'
. /

The following acids are obtained analogously to Example 3
35 from the esters of Example 7:

| 4
a)  3-[(S)-3-[(R,S)-4-Amino-imino-methylmorphoiin-2- —0u—
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonyIamino)-N- This Sheet Has Beeq
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15 d) am dinating the resulting norpholine derivative as descri bed
above for conpound IV and cl eaving off the Boc group. The am ne
starting materials |V are prepared e.:g. according to the foll owi ng reaction
(8) in which Wis a protecting group Lch as Boc or Z (8) [err]

For the preparation of a conpound IV in which Q[err] H a primary am ne

X | dved asM@egia 735468231
[prepa;ﬁlgpﬁgﬁw) dgﬁﬁg,?]@fﬂﬁ{d]ylbﬂj ehicdiareda Ge§ il bgstay

and in Exa iﬂl herei n-" after] is reacted with a base such as
Huni g base #H br oni de QBr to give the secondary amine XiII. An acid Il
is then coupled with this amne Xl (as described in the above coupling Il

2cid in methy ens- iy RE 3 BR S S asRbRT S Fllabanelf kDot onRL e ©
5 2-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-amino-propionic acid, MS (ion spray): 575.4 (M+H)*.

Example 9

10 A solution of 1.4 g of N-[3-(t-butoxycarbonyl)-N-(2-
naphthylsulphonyl)-L-alanyl]-N-cyclopropyl-B-alanine ethyl ester
(Example 2B)j)9) in 23 ml of methylene chloride is treated at 2°
with 4.1 ml of trifluoroacetic acid. After stirring at room temper-
ature for 5 hours the solution is evaporated, -the residue is

15 dissolved in 23 ml of DMF, treated with 1.7 ml of 4-ethyl-
morpholine, 1.2 g of BOP and 0.8 g of rac-3-[[(2-hdyroxyethyl)-
amino]methyl]l-piperidinecarboxamidine dihydrochloride.  After
stirring the reaction solution is evaporated and the residue is
chromatographed on a RP-18 column with water-acetonitrile.

20 There is obtained 0.7 g of ethyl 3-[(S)-3-[(R,S)-N-(1-amino-imino-
methyl-piperidin-3-ylmethyl)-2-hydroxy-ethylcarbamoyl]-2-
(naphthalene-2-sulphonylamino)-N-cyclopropyl-propionylamino]-
propionate hydrochloride (1:1) MS (ion spray): 645.5 (M+H)*.

25 Preparation of the - piperidinecarboxamidine starting
material:

a) 31.6 g of di-t-butyl dicarbonate in 100 ml of dioxan are
added to a solution of 20 g of N-(2-hydroxyethyl)-3-picolylamine
30 in 250 ml of dioxan. After stirring the reaction mixture is
evaporated and the residue is chromatographed on silica gel with
ethyl acetate. There are obtained 29.8 g of t-butyl (2-hydr9xy-
ethyl)(3-pyridylmethyl)carbamate, EI-MS: 253 (M+H)*. /

35 b) The material obtained under a) is dissolved in 150 ml of
~ ethanol, treated with 3 g of ruthenium on aluminium _oxide and
hydrogenated for 24 hours at 60° and under 100 bar After

T

————
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or a solution of hydrogen chloride in ethyl acetate. The cl eavage of the Z
protecting group is carried out by hydrogenation in ethanol in the presence
of Pd/C. For the preparation of a co und IVin which Q= H, the acid |1
is coupled with the amine XII (in placé of Xill). The preparation of
an amne starting material IVin which Mis a group Merr] and Rerr] is
NHCOCOO- | oviiltratien| themecdedobrained aquansitatively f bbwyla 129-(Zrhydrexy R5

stands for AL [N 1 j f razi [ q;g;@lomer al kyl
can be effe'?étpé(g)zqu’égggf‘!%@ﬁ%mégﬁb?ﬁg‘ﬁ %/@S?n Zn%a%)h nol )’ fol | oned by
transformation of the resulting am no group into NHCOCOO- | ower al kyl by
reaction Wi a ADSOniRNCLF ahEVhratiat romnbprindso0iint be Phgsece. Of
pyridine in‘methylene chloride.”. V\hein péram ne- arboxﬁglfl c_aci.d.in the
pr esence of tregigdy WiaB el imbreathyrigthylapiae; avdi 12 s 9f, fprmamiding
mono- | ower sl1p¥bnixalcyd. Cb&ﬂ@" dtirrinipethé hpreeipisatedt maiedah isofipeyed |V in
which M= I\@tef[ rc}isg&q’e@ %{ rJthEm')\llj\%%éjry rl‘?f,' ?ﬁke‘red and the filtrate is

evaporated and azeotroped with ethanol. The residue is

suspended with ether and filtered off under suction. There are

10 obtained 24.1 g of t-butyl rac-[(1-amidino-3-piperidinyl)methyl]-
(2-hydroxyethyl)carbamate hemisulphite, Fab-MS: 301 (M+H).

d) 10.0 g of the product obtained under c) are dissolved in
90 ml of methylene chloride and 10 ml of methanol, treated at
15 09 with 100 ml of a 4 molar hydrochloric acid solution in ethyl
acetate. After stirring the reaction mixture is evaporated and
there is obtained quantitatively rac-3-[[(2-hydroxyethyl)amino]-
methyl]-1-piperidinecarboxamidine dihydrochloride, Fab-MS: 201
(M+H)*. '
20
Example 1

(S)-N4-[R,S)-1-Amino-imino-methyl-piperidin-3-ylmethyl}-
N1-(2-carboxyethyl)-N1-cyclopropyl-N4-(2-hydroxyethyl)-2-
25 (naphthalen-2-ylsulphonylamino)-succinamide, MS (ion spray):
617.5 (M+H)*, is obtained analogously to Example 3 from the ester
of Example 9. -

Example 11
30

A solution of 0.45g of t-butyl (S)-hexahydro-B-(2-
naphthylsulphonamido)-y-oxo-1H-azepine-1-butyrate in 3 ml;of
methylene chloride is treated at 0° with 1.5 ml of trifluoroacetic
acid. After stirring the solution is evaporated, azeotroped with

35 toluene and dried. The residue is dissolved in 8 ml of DMF,
treated with 0.38 ml of 4-ethylmorpholine, 0.49 g of BOP and
0.3 g of rac-3-[{(2-hydroxyethyl)amino]methyl]-1-pfperidine-
carboxamidine dihydrochloride (Ex. 9d). After stirring the

This Sheet Has Been Replaced

LUl



16 Mor eover, many of the Exanples hereinafter contain detail ed

I nformati on concerning the preparation of certain conpounds of fornulae IlI,
1l and-1V. The conpounds of formula |ll in which Xis a group X err] and

at |east one of Rerr], Rerr] and Q3i not Hor in which Xis a group X2,
as well as the conpounds of formula IV in which Mis a group Merr] or,

‘g‘?r e X erHrﬂea'bﬁoﬂ orixepreXlier evaptravhibrand< dieomagograph¥dl oandili¢angdlaneousl y
1S not al

/ or ere Ais al'kyl or. cyclpal kyl,, then c al so be one of
t he groups WE&t c?t%m{]aﬁ%t%\’/‘bqetgﬁ 1acsgcséglrg?w§ﬁ§r aqésgﬁol)}\'ﬂecta@"eof t he present
i nvention. product-cUmtaindnpofiadsions hre newzpdratedieind sthlev aesiduands t hei r
salts inhibLt, not onl hr I h-J.ndu | gt r LONga.but al so
t hronbi n-i nﬁif&’é%é C?Yﬁr%/iﬁl%wggb k%f{%o§§ﬂny n%ﬁo%egﬁgéﬁ%ﬂ%e@s‘gﬁ d conpounds
i nfl uence rPhermliy pbiredt 0idncuadd(SHN-[HRD)-ptamidino-pipasit cl ot ti ng.
They t her ef agpesl ' - i onbin and of
pl at el et - rié:){]ﬁlﬁ?rgé/ | r%]:lﬁd cﬁ%réiggwaﬁ?%%ﬂggﬁé rﬂg%@gﬁﬁglrfg%nt I on of
i | | nesses ssulphanamidonbs] azepinatisyramide adiacetaicst , MiShf (iaanspran:and
arteri O_SC|§¥‘ﬁ2i W-Fr!r@“[ther’ these conpounds have an effect on tunour cells
and prevent e torndtion of netastases. Accordingly, they can al so be used
as antitunour agents.

10 Preparation of the starting material:

a) 1.37 ml of hexamethyleneimine, 2.3 g of N-(dimethyl-
aminopropyl)-N'-ethylcarbodiimide hydrochloride and 122 mg of
dimethylaminopyridine are added to a solution of 2.89 g of N-

15 Boc-L-aspartic acid B-t-butyl ester in 50 ml of methylene
chloride. After stirring the reaction mixture is poured into ice-
cold 5% potassium hydrogen sulphate-10% potassium sulphate
solution and extracted with methylene chloride. The organic
phase is washed with water, then dried and evaporated. The

20 residue is chromatographed on silica gel with hexane-ethyl
acetate. There are obtained 2.9 g of t-butyl (S)-B-(1-t-butoxy-
formamido)hexahydro-y-oxo-1H-azepine-1-butyrate, Fab-MS:
371.2 (M+H)*. '

25 b) A solution of 1.02 g of the product from a) in 10 ml of
dioxan is treated with 1.31 g of p-toluenesulphonic acid mono-
hydrate. After stirring there are added in succession while
cooling with ice 6.9 ml of IN sodium hydroxide solution, a
solution of 0.93 g of 2-naphthyl sulphochloride in 5 ml of dioxan

30 and 0.7 g of sodium bicarbonate. After stirring the reaction
mixture is poured into ice-cold 5% potassium hydrogen sulphate-
10% potassium sulphate solution and extracted with ethyl acgtate.
The organic phase is washed with water, then dried and /
evaporated. After chromatography on silica gel with hexane-ethyl

35 acetate (2:1) there is isolated 0.55 g of t-butyl (S)-hexahydro-B-

' (2-naphthylsu1phonamido)-y-oxo-lH—azepine-l-butyrag;, MS (ion
spray): 483.1 (M+H)*. &
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A differential inhibition of thronbin and ot her serine proteases by the
above conpounds is desirable in order to obtain conpounds having as high a
specificity as possible and at the SS{% time to avoid possible
side-effects. Alongside other teste erine proteases the ratio of the
inhibition of trypsin to the inhibition of thronbin was taken as the
general neasurenment for the specifiBxanyplef 1& conpound (q in the Table
hereinafter), because trypsin as the nost unspecific serine protease can be
readily inhibited by the widest variety of inhibitors. |In order for the

i nhi bition of thr.3ndiof gdoluepesulphomibeacidr soohghyduaper aitsl eddedspot e of

of subst raie SR, oF 1o o rotg L (83N OS A RiaABh 5503 O eent
of the mhu(matplnhalene -2- sgdpbmydarmn@an@ew@bpaprtyilaiel\lsﬁn@sq&maers can be
used to detyesidnge{iAahbidthgT-pipdAgi s RbYIbSx Aatd Vi t YAfert he above
stirring the solution is evaporated, the residue is dried, dissolved
in 25 ml of DMF and treated with 1.9 ml of triethylamine and
450 mg of formamidinesulphonic acid. After stirring the reaction
10 mixture is evaporated and the residue is chromatographed on a
RP-18 column with water-acetonitrile. There is obtained 0.7 g of
ethyl [[(R)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-[(S)-4-
(azepan-1-yl)-3-(naphthyl-2-sulphonylamino)-4-oxo-
butyryl]amino]acetate hemisulphite, MS (ion spray): 629.2 (M+H)*.
15
Preparation of the ester starting material:

a) A solution of 211.2 g of di-t-butyl dicarbonate in 500 ml of
dioxan is added to a solution of 92.9 g of rac-3-hydroxymethyl-

20 piperidine in 1500 ml of dioxan in such a manner that the

temperature does not exceed 259C. The reaction mixture is stirred

and then evaporated. The residue is suspended in 800 ml of -
hexane and filtered. There are obtained 120.7 g of rac-n-t-
butyloxycarbonyl-3-hydroxymethylpiperidine, m.p. 78°C.

25 '
b) A solution of 100 g of the product from a) in 4000 ml of
methylene chloride is treated with 56.2 ml of pyridine and cooled
to 0°C. 58.3ml of butyryl chloride are added dropwise thereto in
such a manner that the temperature does not exceed 100C. After

30 stirring the suspension is filtered, the filtrate is evaporated and
the residue is taken up in ethyl acetate. The organic phase is -
‘washed with aqueous 10% CuSOg4 solution, dried and evaporatéd.
The residue is filtered through silica gel and eluted with he%ane-
ethyl acetate (8:2). There are obtained 119.7 g of t-butyl rac-3-

'3_5 (butyroxymethyl)-1-piperidinecarboxylate.

P
c) 116.6 g of the product from b) are emulsified #1 21 of 0.1M
sodium chloride solution and 80 ml of 0.1M sodium phosnhate

This Sheet Has Been R,
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17 proteases The |t|on of the amdolytic activity of thronbin and
trypsin byTlt1 unds was determ ned as described hereinafter.

The rreasure ied out on mcrotitre plates at roomtenperature.
For this, i the plate 15d[err]l of buffer (50 mM Tris, 100 nM
NaCl , 0. 1% pol yethyl ene glycol; pH7.8) were mxed with 50 [err]l of the

i nhi b' tor dbﬁﬁ@i’(}ﬁﬂ? .0. Dkﬁ’@ @'Hj ﬁ'ddjh?t@d' Ebt'ﬁ@ WAiidhf QFONas’Uﬂlﬂﬁl [err] | of
hurman thronpl f) nal cﬁ i ncuhati on for 10
m nutes the Vaé‘?;’ﬁlpﬁns 100 2p eg‘%fe?wéo%dkﬂ State becHPB Hog Sfbstrate

S-2238 (H Dil'ﬂﬂé Pbﬂ H 6 méﬁﬂllipiasen(l,ipn%ef PeB0 Kakinanb) uamaiwadorfrwn [err]m
final conc. yﬂ C}/sso.f tﬂfgﬁ ?@alt @fm@@p
spect r ophot ﬁ%'tl ‘?@8PP‘§/ HOEESEPR®:t i Prt | 4PBIYR ™% 5 minutes.
After graphsohitiow. esEhd apﬂom héldt he 7. ﬁthyblthetactmuoura@§ OMNesddiumnl ues were
determ ned g e 1
170-171. Th§§§ﬁ¢fﬂgg S{)B% f"oﬁlg gtll %%:?lezghgﬁ g}é%urﬁ éébgu??um ng
t he subst r aterngnapsh t(y+ubevaridue<m L9fs iﬂi}miu of omeithyleag chlamir athe 750
[errIMfinale fONGPHHhIALEO s extracted with methylene chloride and the

organic phase is dried and evaporated. Chromatography of the

10 residue over silica gel with hexane-ethyl acetate gives 36.6 g of t-
butyl (S)-3-hydroxymethyl-1-piperidinecarboxylate, m.p. 89-
900°C, [a]33= +53.5° (c = 1.0, EtOH).

d) The 65.7 g ester fraction from c) is emulsified in 1.151 of
15 0.1M sodium chloride solution and 45 ml of 0.1M sodium
phosphate buffer (pH 7.0) and treated with 0.50 g of Lipase P-30
in 5ml of 0.IM sodium chloride solution. The pH is held at 7.0 by
the addition of 2.0N sodium hydroxide solution while stirring.
After 40 hours the reaction is terminated by the addition of
20 400 ml of methylene chloride, the reaction mixture is extracted
with methylene chloride and the organic phase is dried and
evaporated. Chromatography of the residue over silica gel with
hexane-ethyl acetate gives 49.5 g of t-butyl (R)-3-(butyryloxy-
methyl)-1-piperidinecarboxylate. This is dissolved in 250 ml of
25 ethanol, treated with 83 ml of 2N sodium hydroxide solution,
stirred overnight and then evaporated. The residue is taken up in
200 ml of methylene chloride and washed with water, the
aqueous phase is extracted with methylene chloride and the
organic phase is dried and concentrated. Chromatography of the
30 residue over silica gel with hexane-ethyl acetate gives 33.7 g of t-
butyl (R)-3-hydroxymethyl-1-piperidinecarboxylate, [a]2=
-60.7° (c =1.0, EtOH). | 4
. | /
. €) A solution of 5.0 g of the product from d) in 100 ml of
35 pyridine is treated with 5.4 g of p-chlorosulphonyl chloride. The
- reaction mixture is stirred, then evaporated, taken up$200 ml of
ethyl acetate and washed with water and aqueous 10f CuSO4
solution. The organic phase is dried and evaporated. The residue



The results will be evident fromthe follow ng Table: Product of Exanple

Klerr]

0. 40
1900
6098
41

0.22
6100
2121
26b

0. 44
2400
3500

10

15

20

25

30

35

(nM thrombin Klerr] (nM trypsin q 2k
7700 19250 4a 0. 27
7143 4i 36 0. 82 5000
4k 0. 30 8100 27000

is fi 0. ili Quted with R@Zfhe-ethyl acat
is fllt%r:gego over 3111?g1§%145_)an@0(3: uted wit Céhe-cthyl acdate
(8:2076 There areqghtained 6.5 g of t-%(y_tyg (R)-3-(p-chlorophgemyl-
1 thyl)-1-pfbeéiidinecarboxylad 00 2593
sullﬁhony %XYZ%IC yb Pﬁ) 130 Y 524 29
1800 4.91 30 0.75
fB200A solution Ifcthe product from e) n 280 ml of DMF is Arédted

with 3.25 g of sodium azide. The 8action mixture is stirred at
500C for 15 hours and evaporated. The residue is taken up in
water and ether and washed with water. The ether phase is dried
and evaporated. 4.0g of t-butyl (R)-3-azidomethyl-1-piperidine-
carboxylate are obtained.

g)1) A solution of the product from f) in 100 ml of ethanol is
hydrogenated under 1 bar of hydrogen in the presence of 0.6 g
of platinum oxide. Then, the reaction mixture is filtered over
silica gel and eluted with methanol. . There are obtained 3.4 g of
t-butyl (S)-3-aminomethyl-1-piperidinecarboxylate, [a]% = 17.7°
(c = 0.6, EtOH).

g)2) Analogously to e), f) and g)l), from t-butyl (S)-3-hydroxy-
methyl-1-piperidinecarboxylate there is obtained t-butyl (R)-3-
aminomethyl-1-piperidinecarboxylate, [a]3= +23.00 (c = 0.4,
EtOH).

h) A solution of 4.0 g of the product from g) in 300 ml of
methylene chloride is treated under argon with 9.6 ml of Hiinig
base and 2.08 ml of ethyl bromoacetate. After stirring the
solution is evaporated, the residue is suspended in ethyl acetate,
filtered and the filtrate is extracted with water. The organic
phase is dried, evaporated and the residue is chromatographed on
silica gel with hexane-ethyl acetate (1:1). There are obtained
23 g of N-[[(S)-1-t-butoxycarbonyl)-3-piperidinyllmethyl]glycine
ethyl ester, EI-MS: 243 (M-t-butyl). /’

g
i) A solution of 1.65 g of t-butyl (S)-hexahydro-B-(2-
naphthylsulphonamido)-y-oxo-1H-azepine-1-butyrate (Example
11b) in 50 ml of methylene chloride is treated at 0°C with 5.5 ml
of trifluoroacetic acid. After stirring the mixture is_ﬁévaporated.

_ The residue is dissolved in 31 ml of DMF, treated with 2.3 ml of
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The conpounds of fornmula |I have a low toxicity. Thus, the products of the
Exanpl es enunerated in the Tabl e have an LD50 of 125-500 ng/kg in mce upon
i ntravenous adni ni stration. As nmentioned earlier, nedi caments
containing a compound of fornula I, @87olvate or salt thereof are |ikew se
obj ects of the present I nvention, as i s a process for t he manuf acture of

such el C e AU EAIIAE 60 52 gPYBEI NGIda SORRl BT 230 Sklecompounds,

sol vates or sa {'s er therapeu |caI |y | uab
subst ances prodecta frpmeh) dal 2dobafeDMFm Aftee SHEHNE athenfeACN be

adm ni st er e QbR 1Y &a r%ﬂﬁ?sthé‘%ﬁd%@d@Qﬁkeﬂeﬁﬁtxh”%t}gﬁpﬁééﬁ% sl uti ons,

enmul si ons or suspens|ons, or re m-of su SJ tories,

or as a spe¥{Factet Withi rW%IFF at |A%é§%éﬁ'}’l%v\@\?et°rg%ﬂlﬁopgéseef 12 tion
par ent ersal lyd @hgomhfbgﬂéﬂhﬁrobf" e irB¢idaki 6n sitloat igehswith hexaE@fethﬁlF‘

manuf acture of ta ts ee h el,atine capsul es,
the activea§fidea ec&ﬁe b% %‘g é\nﬁt ﬂ ﬁ’é['}'j, fgggrﬁ\ﬁ(ﬂb i norgani ¢ or
organi ¢ ex¢apepansi- jLE)CBO@m IﬁfﬂiazlenatﬁISIﬂpWorqaamaid)wSoidﬂbnejmf IJtalc,
stearic ac eXCL | ents for tabl et s,

coat ed t abPEethonyEsRBo ALY iR ae B v R BREQREEL KX wRke s ant
for soft g&St(ior sprpgll 687.3r Me-H)*.vegetabl e oils, waxes, fats,
sem Solld d. and liquid polyols; depending on the nature of the active sub-

Example 13

A solution of 1.0 g of the ester product from Example 12 in
10 ml of methanol is treated with 9.0 ml of IN sodium hydroxide
15 solution. After stirring 9.0 ml of 1IN hydrochloric acid are added,
the solution is evaporated, the residue is chromatographed on a
RP-18 column with water-acetonitrile and there is thus obtained
0.5 g of [[(R)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-[(S)-
4-(azepan-1-yl)-3-(naphthyl-2-sulphonylamino)-4-oxo-butyryl]-
20 amino]acetic acid, MS (ion spray): 601.2 (M+H)*.

Example 14

A) Analogously to Example 1 there are obtained:

25 '
a) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(4-trifluoromethyl-phenylsulphonylamino)-succinamate,

ethyl [(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
30 ylmethylcarbamoyl]-2-(4-trifluoromethyl-phenylsulphonyl-
amino)propionyl-cyclopropyl-amino]-acetate (1:1), MS (ion-
spray): 605.4 (M+H)+, !
A

Fi
b) from t-butyl (S)-3-(4-t-butyl-phenylsulphonylamino)-N-
35 cyclopropyl-N-ethoxycarbonylmethyl-succinamate,
. P
ethyl [(S)-3-[(S)-1-(amino-imino-methyl)pipesfdin-3-

ylmethylcarbamoyl]-2-(4-t-butylphenylsulphonylamino)- This Sheet Has Been Repla
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stance no excipients are, however, usually required in the case of soft
gel ati ne capsules. Suitable excipients for the manufacture of solutions
and syrups are e.g. water, polyols, saccharose, invert sugar and gl ucose,
suitabl e excipients for injection sol3ions are e.g. water, al cohols,
polyols, glycerol and vegetable oils and suit- able excipients for

e oA SR 15, 0 D
preservat i (MtH¥%I ubi | i zers, stabili- zers, wetting agents, enulsifiers,

sweet eners, colorants, fl avor - ants, salts for varying the osnotic
pressure, buffers coating agents or antioxidants For the control

or preventicdn offiTeme fibuizks 5)@ﬁblmlaﬁd0]é01mh@)d@§§9@)dﬂ eyelactive

subst ancge UM -BEH % o ¥ thyl-kuBEiMathapgd will, of course, be
fitted to ([iﬁ%p\&?ldl vi dual ?(r:eq%)grrrgﬁt Syl n each part’i cul ar case. In general,

in the case of oral or
ethyl (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclo-
propyl-propionylaminoacetate hydrochloride (1:2), MS (ion spray):
10 613.4 (M+H)*,

d) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(3-methylquinolin-8-yl-sulphonylamino)-succinamate,

15 ethyl (§)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-N-cyclopropyl-2-(3-methylquinolin-8-
ylsulphonylamino)-propionylamino-acetate (1:1), MS (ion spray):
602.2 (M+H)+.

20 B) The diester starting material is obtained from t-butyl-(S)-2-
(1-t-butoxyformamido)-N-cyclopropyl-N-[(ethoxycarbonyl)-
methyl]succinamate (Example 2B)c)l), analogously to Example 1b),
but using the corresponding arylsulphochlorides in place of B-
naphthylsulphochloride: |

25
a) t-butyl (S)-N-Cyclopropyl-N-ethoxycarbonylmethyl-3-(4-

} trifluoromethyl-phenylsulphonylamino)-succinamate, MS (ion
spray): 523.0 (M+H)*, '

30 b) t-butyl (S)-3-(4-t-butyl-phenylsulphonylamino)-N-cyclo-
propyl-N-ethoxycarbonylmethyl-succinamate, MS (ion spray):

511.1 (M+H)*+, /

P

c) t-butyl (S)-3-(biphenyl-4-ylsulphonylamino)-N-cyclo-
35 propyl-N-ethoxycarbonylmethyl-succinamate, MS (ion spray):

5314 (M+H)+, 4
£
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parenteral, e.g. intravenous or subcutaneous, adm nistration a dosage of
about 0.1 to 20 ng/ kg, preferably of about 0.5 to 4 ng/ kg, per day shoul d
be appropriate for adults, although the upper limt just given can al so be
exceeded or gone bel ow when this is 34fown to be indicat ed.

Example 1 A solution of 0.85 g of

t- bgt yl I § SB{)E'- fyﬂdsnﬁ XYdS-)ENL—(:?HW:‘F?pyl-N-ethoxyc_:arbontylmeth%i-3n-1(3-f
car pon nme - o5 =N Su naim qo) SUCCIl na e (0]
o ol s Bt aRin i Ayl Sh BE OBy BRI BRHTE, OMS

f9%or oaceti ¢
acid and Sts{)fa[ygd 520.2 oviw-Eptper at ure. The foam obt ai ned after evaporation
of the solution is dissolved in 13 m of DV, then treated with 0.98 m of
4- et hyl nor phol i ne, 0.68 g of benzotriazol-1

-yl oxy-tsri s(di met hyl ani no) phosphonExamipdealfuor ophosphat e and 0. 43 g of
(S)-1-am di no-3- (am nonet hyl ) pi peridi ne di hydrochl oride and stirred at
roomtenperature. The reaction mxture is evaporated and _the residue is
chr omat ogr aphed Tre $ollowingeicids tdreeohtdined eanalegoutigntanibxampley 3

tate- T ' ' Ad-1:1. Th is isolated 0.85 f
P\ SR e Sag WLy Ther 15 ol ated 085

napht hyl sul phonyl ) - L- aspar agi nyl ] - N-cycl ohexyl gl yci ne ethyl ester

di acet afe, afjab- ¥Es)829(8) (I MrhR{dimino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-trifluormethyl-phenylsulphonylamino)-
propionyl-cyclopropyl-amino]acetic acid, MS (ion spray): 577.4

(M+H)*,

15 b)  [(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyl-
cyclopropyl-amino]-acetic acid, MS (ion spray): 565.2 (M+H)*,

c) (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
20 carbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclopropyl-
propionylamino-acetic acid, MS (ion spray): 585.4 (M+H)*,

d) (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-N-cyclopropyl-2-(3-methylquinolin-8-ylsulphonyl-
25 amino)-propionylamino-acetic acid, MS (ion spray): 574.4 (M+H)*+.

Example 16

A solution of 0.34 g of the product from Example 15A)d) in
30 25 ml of ethanol is treated with 1 ml of acetic acid and 0.1 g of
Pd/C and hydrogenated under normal conditions. After filtration
and evaporation of the filtrate there is obtained 0.12 g of N-[(S)-
3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethylcarbam‘gyl]-
2-(3-methyl-1,2,3,4-tetrahydroquinolin-8-ylsulphonylamino)-
35 propionyl]-N-cyclopropyl-aminoacetic acid acetate (1:1), MS (ion

spray): 578.4 (M+H)*. . ///

This Sheet Has Been Replaced .
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Preparation of the starting material: a) 3.78 m of 4-ethyl norpholine,
4.42 g of benzotriazol-I- yloxy-tris(dinethylam no)phosphoni um

hexaf | uor ophosphate (BOP) and a solution of 2.25 g of N-cycl ohexyl gl yci ne
ethyl ester (J. Heterocycl. Chem 23,400986, 929-933) in 8 M of DW are
added to a solution of 2.89 g of N-Boc-L-aspartic acid [err]-t-butyl ester
in 50 mM of DWMF. The reaction m xt @@arhglesti7red at roomtenperature, then
evaporated and the residue is partitione etween ethyl acetate and water.
The organic phase is dried, evaporated and the residue is chromatographed

0][1 silica gel \(l)\liAhaRngdsly’:lC@t &edmpbearte from Fhard ¢8BN-bysloprepal-ed 4.5 g

of t- . .

buty! - () 3-3(ARARaIR sl oy ARiBALY T (eoROsbHEW- succinamate

car bony! j methieyé | dsic obnaimeide, (EMNAG(SIHA(dmihdlierinb-methyl)piperidin-
3-ylmethyl]-N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-
N1-(3-oxobutyl)-succinamide hydrochloride (1:1), MS (ion spray):

571.2 (M+H)*. |
This Sheet Has Been Replaced

a) A solution of 13.9 g of di-t-butyl dicarbonate in 140 ml of
dioxan is added dropwise while cooling to a solution of 10 g of N-
cyclopropyl-B-alanine ethyl ester in 100 ml of dioxan. After

15 stirring the reaction mixture is evaporated. After drying the
residue there are obtained 16 g of ethyl 3-(t-butoxycarbonyl-
cyclopropyl-amino)propionate, Fab-MS: 201 (M-isobutylene).

10 Preparation of the starting material: l

b) 42ml of a 1.6 molar methyllithium solution in ether are
20 added dropwise at 0-3° to a solution of 15.7 g of the product
from a) in 160 ml of THF. After stirring at room temperature the
mixture is cooled to 0° and a further 34.5ml of a 1.6 molar
methyllithium solution in ether are added dropwise. After
stirring the reaction solution is poured into ice-cold 5% potassium
25 hydrogen sulphate-10% potassium sulphate solution and extracted
with ethyl acetate. The organic phase is washed with sodium
chloride solution, then dried and evaporated and the residue is
chromatographed on silica gel with hexane-ethyl acetate 4:1. In a
first fraction there are obtained 8.3 g of t-butyl cyclopropyl-(3-
30 hydroxy-3-methylbutyl)carbamidate, Fab-MS: 187 (M-
isobutylene).
/
c) From the chromatogram of b) there are isolated in a s’e/cond
fraction 1.7 g of t-butyl cyclopropyl-3-oxobutyl-carbamidate,
35 Fab-MS: 171 (M-isobutylene).

d) A solution of 18.2 g of the product from b) i80 ml of .
ethyl acetate is treated with 40 ml of a 4 molar hydrochloric acid



b) A solution of 2.1 g of the product froma) in 22 m of
acetonitrile is treated with 2.2 g of p-toluenesul phonic acid
nmonohydrate while stirring. Then, the solution is evaporated and
dried. 2.4 g of the residue are dissdt¥ed in 45 M of dioxan and
treated with a solution of 1.56 g of [err]- napht hyl sul phochloride in

15 m of d'ﬂ?ﬂﬁﬁon ln%&hy@f agegiedm Bifeay @@iffrﬁfn itRe 18re@ip ltliteél\’ahfhrterlal are
added t hereto. m xture on to

£irrin act|
i ce and ext‘tsag’tlgd an éf’ﬂy?" gh%‘?a?’ét f‘ltnléy raﬁﬁﬁt"c' plﬁs"e‘pﬁymg thetgshed
with water,aneheobthined 3né gevabonﬁmopfbpytammme -methylbutagsiB-@Iat ogr aphed

8? tS| |blu;3§3/.| g}ﬂﬁj‘@%&% ge@eM:le te 4: 1. There is obtained 0.85 g

car bonyl Jet hyl ] - 3- (2- napht hyl suI phonam do) succi namat e, Fab- V5. 547
Mt

ol | owi ng ShpouflaSoon,of 348 9% the, RiesBEEdFom, § in 30 miah el

a) N[ N4-3qegde- is - mpaigidnovith p3©enl dfnyal J4nmaihga ]hy@o(;RLonc acid

napht hyl suI aavh) u'r Pr%%'tégul ‘g;%ycgfﬁqggy Hel HlyqlvaporatedeSt er

acet at e, lon.s

[[(S)-3- [(gndl dr no hﬁrﬁoamtm;rmqoe% & rofz-4-cyc opmpylammO-

10 butan-2-one.

f) A solution of 3.9 g of N-Boc-L-aspartic acid B-t-butyl ester
in 40 ml of methylene chloride is treated with 5.5 ml of 4-ethyl-
morpholine, 3.1 g of N-(dimethylaminopropyl)-N'-ethylcarbo-
15 diimide hydrochloride and 0.17 g of 4-dimethylaminopyridine.
The material obtained under e), dissolved in 20 ml of methylene
chloride, is added to this solution. After stirring the reaction
solution is poured into ice-cold 5% potassium hydrogen sulphate-
10% potassium sulphate and extracted with methylene chloride.
20 The organic phase is washed with sodium chloride solution, then
dried and evaporated, and the residue is chromatographed on
silica gel with hexane-methyl acetate 2:1. There are obtained
3.7g of t-butyl (S)-N-(2-acetylethyl)-3-t-butoxycarbonylamino-
N-cyclopropyl-succinamate, MS (ion spray): 399.3 (M+H)*.
25
g)  From the product of f) there is obtained in analogy to
Example 2.B)i) there is obtained t-butyl (S)-N-cyclopropyl-3-
(naphthalen-2-ylsulphonylamino)-N-(3-0xo-butyl)succinamate,
Fab-MS: 433 (M-isobutylene).
30
Example 18

Analogously to Example 17, from 4-cyclopropylamino¢é-
methylbutan-2-0l hydrochloride (Example 17d) via
35
~a)  t-butyl (S)-3-t-butoxycarbonylamino-N- -cyclopropyl-N-(3-
hydroxy-3-methylbutyl)-succinamate, MS (ion spray-)' 415 4
(M+H)*, and

This Sheet Has Been R
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yl met hyl car banoyl ] - 2-(napht hal ene- 2-sul phonyl am no) -
propi onyl ] benzyl am no] acetate acetate, MS (ion spray): 637.3

(MtH)[err], c) N-[NA-[[(S) -] -am dino-3-piperidinyl]nethyl]-N2-(2-
napht hyl sul phonyl ) - L- aspar agi nyl ] - N- &21| ohexyl gl yci ne net hyl ester
acetate, MS (ion spray): 629.4 (MtH)[err], d)

N[NA-[[(S)-1-am di no-3-pi peridi nyI]rrethyI] N2- ( 2-

napht hyl sul honyl - L-asparagi nyl ] - N-nmet h y.Ci ne et hyl ester
hydr ochl Ol’lg ﬁ dpna: )'C}’S}EMP K‘)‘% hydroxy-3-methyl-butyl)-2-

mr{awnéiz( S o%MS'ﬂn”Ho?—‘sHb@ﬂfdrﬁéM' M5t It yér}] Fﬁréf)
napht hyl sul ngr&yl()M_IF}ﬁ§p & |ls 5 tameéOprOpyl glycine ‘et t'er

5
(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl-
Nl-cyclopropyl-N1-(3-hydroxy-3-methyl-butyl)-2-(naphthalen-
2-ylsulphonylamino)succinamide hydrochloride (1:1), MS (ion
spray): 587.4 (M+H)*.
10
Example 19

The following esters are obtained analogously to Example
7A), but starting from the diesters of Example 14B)a), b) and,
15 respectively, e):

a) Ethyl [(S)-3-[(R,S)-4-(amino-imino-methyl)morpholin-2-

ylmethylcarbamoyl]-2-(4-trifluoromethyl-phenylsulphonyl-

amino)-propionyl-cyclopropyl-amino]-acetate (1:1), MS (ion
20 spray): 607.2 (M+H)+,

b) ethyl [(S)-3-[(R,S)-4-amino-imino-methyl)morpholin-2-

ylmethylcarbamoyl]-2-(4-t-butyl-phenylsulphonylamino)-

propionyl-cyclopropyl-amino]-acetate trifluoroacetate (1:1), MS
25 (ion spray): 595.3 (M+H)*, and, respectively,

c) ethyl [(S)-3-[(R,S)-4-(amino-imino-methyl)morpholin-2-
ylmethylcarbamoyl]-2-(bipheny1-4-ylsuIphonylamino)-N-cyclo-
propyl-propionylamino]acetate trifluoroacetate (1:1), MS (ion

30 spray): 615.3 (M+H)*. _
This Sheet Has Been

Exanple 20 U

-The following acids are obtained analogously to Example 3
35 starting from the esters of Example 19:

' +
a) [(S)-3-[(R,S)-4-(Amino-imino-methyl)morphql‘i’n-2-
ylmethylcarbamoyl]-2-(4-trifluoromethyl-phenylsulphonyl-



hydrochl ori de, M5 (ion-spray): 589.0 (MtH)[err], f) et hyl
(S)-[N-allyl-[3-[(S)-1-am no-im no-nethyl)pi peridin- 3 -yl nethyl carbanoyl ]
- 2- (napht hal ene- 2- sul phonyl am no) - propi onyl ] am no] acet at e hydrochl ori de,
M5 (ion-spray): 587.0 (MrH)[err], g)4 et hyl

N-[(S)-3-[(S)-1-(am no-i m no-net hyl) pi peri di n- 3-

yl met hyl car banoyl ] - 2- (napht hal ene- 2- sul phonyl am no) -

pr opi onyl ] bamnynahﬂpmopmaﬂea}e:lbyrhmdhammd]eacm( pcid, spISy (tome ospray):
(MtH)[err], W [[(S) 1- am di no- 3- pi peri di nyl ] met hyl ] - N2- ( 2- _
napht hyl sul p%ony -L-asparagi nyl] -N-(cycl opropyl nethyl)glycine ethyl ester
hydrochl oride, M5 (ion-spray): 601.2 (MtH)+, 1)

(0L SR UTEE ihir i aaets s

| |
sul phonyﬁanﬂmpshmafm@@y ; Ogégft%ylﬂﬂlenmﬁse.la oRylamjnorMh-oy ey +  j)

N-[N4-[[(S) ionylapingTdcetiey labimt MS] ¢iba- 6 567.4 (M+H)*,
napht hyl sul ronyr%t—éf as%gr algl Ly ]1- L- | euci ne (elt hylgreagt)er hydr(o- +ch)l oride, M

(iton-spray): 603.0 (MtH)[err],
c) [(S)-3-[(R,S)-4-(amino-imino-methyl)-morp_hoIin-2-

ylmethylcarbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclo-
10 propyl-propionylamino]acetic acid, MS (ion spray): 587.3 (M+H)*.

Example 21
Analogously to Example 9, but starting from N-methyl-’.’:-
15 picolylamine in place of N-(2-hydroxyethyl)-3-picolylamine, there
is obtained via
t-butylmethyl (3-pyridinylmethyl)carbamate,

20 t-butyl-rac-methyl (3-piperidinylmethyl)carbamate,

t-butyl-rac-[(1-amidino-3-piperidinylymethyljmethyl-
carbamate bisulphite and

25 rac-3~[(methylamino)methyl]-1-piperidincarbo-xamidine
dihydrochloride, Fab-MS: 171 (M+H)*,

a) using
30 t-butyl (S)-N-butyl-N-(2-ethoxycarbonylethyl-3-
(naphthalen-2-ylsulphonylaminesuccinamate (Example 2. B)])ll)

/
/

ethyl 3-[(S8)-3-[(R,S)-[1-(amino-imino-methyl)piperidin-3-
ylmethyl]-N-methylcarbamoyl]-N-butyl-2-(naphthalen-2-
35 ylsulphonylamino)-propionylamino]-propionate hydrochloride
(1:1), MS (ion spray): 631.5 (M+H)*, - #F

This Sheet Has Been

) using T



k) N-[NA-[[(S)-1-am di no-3-pi peridinyl]methyl]-N2-(2-

napht hyl sul phonyl ) - L- asparagi nyl ] - N-cycl opropyl -[err]-al ani ne et hyI ester
“hydrochl oride, Ms (ion-spray): 601.3 (MtH)+, 1) et hyl
(S)-3-[allyl-[3-[(S)-1-(am no-in no-get hyl ) pi peridin- 3-yl met hyl car banmoyl ]
- 2- (napht hal ene- 2- sul phonyl am no) - propi onyl ] am no] prop| onat e

hydr ochl oride, M5 (ion-spray): 601.2 (MtH)[err],

22 m (S)-N4-[(S)-1-(am no-im no- methyl)plperldln3y|methy|]- N1

-but yl - N1- (2- et I}q)mc.@f_lmysk%laybbn?ix Mat-habhmh?}sulphonyl) -L-
yI sul phonyl gt ag) NSUCEI B AT. EUTARAE CEKdmpIES2BmSPr aY) s 617.5 (M +

5 ethyl 3-[[(S)-3-[[(R,S)-1-(amino-imino-methyl)piperidin-3-
ylmethyl)]-methylcarbamoyl]-2-(naphthalene-2-
sulphonylamino)-propionyl}-cyclopropylamino]-propionate
" hydrochloride (1:1), MS (ion spray): 615.4 (M+H)*.

10 Example 22

The following acids are obtained analogously to Example 3
from the esters of Example 21:

15 a)  3-[(8)-3-[(R,S)-[1-(Amino-imino-methyl)piperidin-3-
ylmethyl]-N-methyl-carbamoyl]-N-butyl-2-(naphthalen-2-
ylsulphonylamino)-propionylamino]-propionic acid, MS (ion
spray): 603.5 (M+H)*,

20 b)  3-[[(S)-3-[[(R,S)-2-(amino-imino-methyl)piperidin-3-
ylmethyl]-methyl-carbamoyl}-2-(naphthalene-2-sulphonyl-
amino)-propionyl}-cyclopropyl- ammo] -propionic acid, MS (ion

—
spray): 587.4 (M+H)*. -

et Has Been Replaced

2 e 23 "

A solution of t-butyl (S)-3-[(S)-3-[(4-chlorobenzyl)-
methoxycarbonylmethylcarbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminomethylpiperidine-1-carboxylate in 20 ml

30 of methylene chloride is treated with 4 ml of trifluoroacetic acid.
After stirring the mixture is evaporated, the residue is d1ssolved
in 2.7 ml of methanol and treated with 0.93 ml of tnethylarhme
and 330 mg of formamidesulphonic acid. Then, a further 165,m°
of formamidinesulphonic acid and 0.19 ml of triethylamine are

35 added. After stirring the reaction mixture is concentrated and the
residue is chromatographed on silica gel with ethyl gadetate-
acetone-acetic acid-water 6:2:1:1. There are obtaindd 516 mg of -
N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-



n) ethyl (S)-3-[(S)-1-(am no-im no-nethyl)piperidin-3-

yl met hyl car banoyl ] -2- (napht hal en-2-yl sul phonyl am no) - N- _

pentyl - propi onyl am noacet ate hydrochloride (1:1), M (ion- spray): 617.1
( M+H) +, 2.B) Preparation of the starting materials: 2.B)a) 14.0 m
of ethyl 3-bronopropionate are added 4% a solution of 15.4 n of
cyclopropylamne in 100 ml of toluene and the reaction mxture is heated

to 90[err] ﬁQthhj?'l%lth’lﬁhonﬂ)bi.efwgﬂfdg?,nqum-@-@@lil@fdl% 13glycine filtered

: rr].
The foll ow ng conpounds are prepared anal ogously to the p Eﬁmi’wm aiaccd
(M), 3) et hyl 3-butyl am nopropi onate, Fab-Ms: 173 (M) . 2.B)c) ” ,I

off and the
2. B)b)
usi ng allylam ne
The foll ow ?gt tegS?SBtSefnsl Sf‘e%lgfts?&ri]{hqﬁ gg&%@ﬂ%sg&u&fbn Bxanpiged @) but using
d

trate 1s dist ere are, o i ned. Q.5 gof—
N-cycl opropme-t+‘)é¢ EFLeR| aGhiE {:A;I M3 @pn Sﬂféﬁ)'r\g%?laﬁ"' +H)bi
)r
and, r.especti,vel buty| - i.ne in place o
cycl opropyl ani nePre’pdi')"‘{lonN—0 k%ﬁ -%@W‘]‘g aM?ﬁQ'et hyl ester,
)
an N-substi gl'ycine es

ropwise o a suspension oP laOg of L-aspartic acid B-t-butyl

ester and 11.98 g of naphthalene-2-sulphochloride in 100 ml of

dioxan. After stirring 53 ml of 1IN hydrochloric acid are added

10 dropwise. The reaction mixture is taken up in 800 ml of ether
and the ether/dioxan phase is washed with water. - After drying
and evaporation of the organic phase the residue is crystallized in
ether. After filtering off the crystals there are obtained 13.7 g of
N-(2-naphthylsulphonyl)-L-aspartic acid 4-t-butyl ester, m.p.

15 1410,

b) 22.2ml of triethylamine are added dropwise to 20 g of
glycine methyl ester hydrochloride and 34.8 g of di-t-butyl
dicarbonate in 300 ml of methylene chloride and 10 ml of water.

20 After stirring the reaction mixture is concentrated. The residue is
taken up in ether and the ether phase is washed neutral with
water after the addition of 5 ml of IN hydrochloric. acid. After
drying and evaporating the ether phase there are obtained 30.2 g
of N-BOC-glycine methyl ester. Rf = 0.33 (ether/hexane 1:1).

25 |
c) 242 mg of sodium hydride (55% in oil) are added to 1.0g
of the crude product from b) and 937 mg of 4-chloro-benzyl
chloride in 10 ml of DMF while cooling with ice. After stirring the
reaction mixture is taken up in 100 ml of ether and washed with

30 water. After drying and evaporating the ether phase the residue
is chromatographed over silica gel with ether/hexane 1:2. There
are obtained 1.27 g of N-BOC-N-(4-chlorobenzyl)-glycine n}éthyl
ester Rf = 0.33 (etherfhexane 1:2).

35 d) 1.275g of the product from c) are treated with 5 ml of 10N
hydrochloric acid in methanol. The methanol is evap‘grated and
the residue is suspended in 20 ml of ether and filtered off. After
washing the residue with ether there is obtained 0.93 g of N-(4-



N-cycl ohexyl gl yci ne ethyl ester: 2.B)c) 1) t-Butyl
(S)-2-(2-t-butoxyformam do)-Ncycl opropyl -

N-[ (et hoxycar bonyl ) met hyl ] succi nanat e, Fab-Ms: 415 (MtH)[err], 2.B)c) 2)
t-butyl (S)-N benzyl - 3-but oxycarbonyldggi no- N-

et hoxycar bonyl net hyl - succi namate, M5 (| on spray): 465.2 (NH-|)+

rznet hyl - N- m?ﬂ@iéég?%éhﬁ(l@%yhéﬁxgx wﬁ%ﬂ}&gﬁy 3?"3 Wﬁéﬂgthyl

(MrH) [ err] . acetBefacetone/Maeerf glaciali m;g:emmpamddsG :2r B:19bt ai ned anal ogously to
Exanple 1b): 2.B)d)1l) t-butyl (S)-N Cyclopropyl-N ethoxycarbonyl nethyl - 3-
e) 567 mg of the product from a), 394 mg of the product from
5 d), 636 mg of BOP and 0.5 ml of Hiinig base are dissolved in & ml
of methylene chloride. After stirring the reaction mixture is taken
up 100 ml of ether and the ether phase is washed with
hydrochloric acid and water. After drying and evaporating the
ether phase the residue is chromatographed over silica gel with
10 ether/hexane 2:1. There are obtained 926 mg of t-butyl (S)-N-
(4-chlorobenzyl)-N-methoxycarbonylmethyl-3-(naphthalene-2-
sulphonylamino)-succinamate, MS (ion spray): 575 (M¥).

£) 926 mg of the product from e) are treated with 6 ml of

15 5 molar hydrochloric acid in dioxan. After stirring the reaction
mixture is taken up in 100 m! of ether and the ether phase is
washed with water. After drying and evaporation there are
obtained 877 mg of (S)-N-(4-chlorobenzyl)-N-methoxycarbonyl-
methyl-3-(naphthalene-2-sulphonylamino)-succinamic acid,

20 Rg=0.7 (ethyl acetate/glacial acid 99:1).

g) 877 mg of the product from f), 435 mg of t-butyl [S]-3-
aminomethyl-1-piperidinecarboxylate, 785 mg of BOP and
0.58 ml of Hiinig base are stirred in 12 ml of methylene chiloride.

25 The reaction mixture is taken up in 100 ml of ether and the ether
phase is washed with 1IN hydrochloric acid and water. After
drying and evaporating the ether phase the residue is chromato-
graphed over silica gel with ethyl acetate-hexane 4:1. There are
obtained 951 mg of t-butyl (8)-3-[(S)-3[(4-chlorobenzyl)-

30 methoxycarbonylmethylcarbamoyl]-3-(naphthalene-2-suiphonyl-
amino)-propionylaminomethyl]piperidine-1-carboxylate, MS (ion
spray): 715 (M+H)+, 4

' This Sheet Has Been R
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A solution of 300 mg of the ester product from JExample 23
in 3ml of THF is treated with 1.25 ml of IN LiOH. *After stirring -
and adding 2 ml of acetic acid the mixture is evaporated and the

35



————————

ne- 2- sul phonyl am no) succi namat e, Fab-Ms: 505 (MtH) +, 2.B)d)2)
t-butyl (S)-N benzyl-N ethoxycarbonyl net hyl - 3-
n- 2-yl sul phonyl am no) - succi namate, MS (ion spray): 555.2 (MtH) +,

(napht hal e

(napht hal e
2.B)d) 3)
met hyl - (
( MtH) +.

ami nopr opy

t-butyl (S)-N-cyclohexyl met4ryl - N-met hoxycar bonyl -

napht hal en- 2-yl sul phonyl am no) - succi namate, MS (ion spray):

IS"‘)SN}ueet‘ﬁyFﬁ%ﬂr‘Bg‘c?ﬁgﬁllféﬁWé sgﬁﬁgggﬁlsfd%?n& 4%‘?#3 ?gﬁ{et e(dl met hyl -

547. 2

di met hyl ami amynefhcnacaladld%vﬂatgr d§:2shrlcosiTheret hrd cdsamedhylc;ﬁ%S mgl ori de

EONYNLIRD-TeA A Scp ettt Al i Mg f‘fﬁ?* B9 g

added in su
aci d- [err]
the reacti
sul phat ezl
The orgam
residue is
There are
car bonyl ne

10

15

20

25

30

35

osulphmwﬂ)ah gsparagenyy i iV ef p-@b rsbgnzyd \edyeinsi, uM By M@)en

agHiiu hat e solution and extracted with ethyl acetate.
SHRRYE T N, i

e 1S

d wth water, then dried, evaporated and the

chromat o- graphed on silica gel with hexane-ethyl acetate (3:1).

obtained 6.8 g of t-but yIE,&@,%Q- t29ut oxycar bonyl am no- N- et hoxy-

t hyl - N- met hyl succi namat e, on spray): 389.4 (M+H) +.

The following esters are manufactured analogously to
Example 23:

a) N-N4-[[(S)-1-amidino-3-piperidinyl]methyl}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(m-chlorobenzyl)glycine
methyl ester acetate (1:1), MS (ion spray): 657 (M+H)*,

b) N-N4-[[(S)-1-amidino-3-piperidinyl]Jmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine
methyl ester acetate (1:1), MS (ion spray): 657 (M+H)*,

c)  methyl [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcar-
bamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-N-(4-
methoxybenzyl)-amino]-acetate acetate (1:1), MS (ion spray) 653
(M+H)*,

d) methyl [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcar-
bamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]}-N-
(pyridin-2ylmethyl)-amino]-acetate acetate (1:2), MS (ion spray):
624 (M+H)*,

e) methyl [[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3- .
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)- ‘

propionyl]-(3-methoxy-benzyl)-amino]-acetate acetate (1 1) M
(ion spray): 653 (M+H)*. T

This Sheet Has Been Rep
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The following acids are obtained analogously tﬁTExample 24 -

from the esters of Example 25:



2.B)f) The followng triesters are obtained anal ogously to 2.B)e), but
using N-substituted glycine esters in place of sarcosine ethyl ester:

24 2.B)f) 1) t-butyl (S)-3-t-butoxycarbonylam no-N- et hoxy-

car bonyl net hyl - N-i sopropyl - succi nanat€8 MS (ion spray): 417.1 (MtH) [err]
2.B)f)2) t-butyl-(S)-Nallyl-N](ethoxycarbonyl)nmethyl]-3-(1 -

t - but oxyf or mam do) succi namate, MS (ion spray): 415.2 (MtH)[err], 2.B)f)3)
N-[ N, 3-bi s-t-but oxycarbonyl)-L-al anyl]-N butg'l gl ycine ethyl ester, M5 (ion
spray): 431a® ( MNH[Ne-{[(S)-1-Amidino-3-piperidinylimethyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-N-(m-chlorobenzyl)glycine,
MS (ion spray): 641 (M-H)-,

b) N-[N4-[[(S)-1-Amidino-3-piperidinyl}methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine, MS
(ion spray): 641 (M-H)-,

10 ¢) [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcarbamoyl]-
2-(naphthalene-2-sulphonylamino)-propionyl}-N-(4-methoxy-
benzyl)-amino]acetic acid, MS (ion spray): 639 (M+H)*,

d) [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcarbamoyl]-
15 2-(naphthalene-2-sulphonylamino)-propionyl]-N-(pyridin-2-
ylmethyl)-amino]acetic acid acetate, MS (ion spray): 610 (M+H)*,

e) [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl}-2-(naphthalene-2-sulphonylamino)-propionyl}-(3-
20 methoxybenzyl)-amino]acetic acid, MS (ion spray): 639 (M+H)*.

Example 27

The following esters are obtained analogously to Example
25 23, but using the corresponding aminocarboxylic acid ester in
place of N-(4-chlorobenzyl)glycine methyl ester hydrochloride
(Example 23 d):

a) L-N-[N4-[[{(S)-1-Amidino-3-piperidinyljmethyl}-N2-(2-
30 naphthylsulphonyl)-L-asparaginyl]-1-phenylglycine methyl ester
acetate, (1:1), MS (ion spray): 609 (M+H)*, :

/

b)  N-[N4-[[(S)-1-amidino-3-piperidinyl]Jmethyl]-N2-(2- ‘
naphthylsulphonyl)-L-asparaginyl]-L-isoleucine methyl ester

35 acetate (L:1), MS (ion spray): 589 (M+H)*, m
il



2.B)f)4) N-[ N, 3-bi s(t-butoxycarbonyl)-L-al anyl]-N-(cycl o-

propyl met hyl ) gl ycine ethylester, MS (ion spray): 428.2 M+, 2.B)f)5)
t-butyl (S)-3-t-butoxycarbonyl am no-N-cycl opentyl -

N- et hoxycar bonyl net hyl - succi namate, WS (ion spray): 443.3 (MtH)[err],
2.B)f)6) t-butyl (S)-3-t-butoxycar bonyl am no- N4- cycl obut yl -

N4- et h anb 2 M+
2. B;af)%(yc Bﬂ%ﬂ{m%[(%y% H‘ﬁoxycargﬁ nﬁﬂ llq\]éah 13 &72 e
et hoxycar bmgnhtbvlgnlpbownhmmrawyno pling) :mathy 12 e(st) REetaLe

2.B)f)8 t %ylamno-l\l—etho -
car %)o%yl) net(gyﬁt)ul\bl}igeg%’l fpﬂa E:J?]gs(rmg‘p (ion spray): ZZS 3 (MtH)[err].

2.B)g) Anal ogously to 2.B)e), but using L-leucine ethyl ester inplace
of sarcosi RE) et fNL[NAI[q(syhe&aaﬂdSn@bs::pl@eehdﬂy‘ﬂmebhyﬂtrqz 2-

but b | t t Fab-
2 ehy T TRRthg B Y LeStRara g u1:Dr Fiae o PUYRLANEE patetatt
(1:1), MS (ion spray): 589 (M+H)*,

e) N-[N4-[[(S)-1-amidino-3-piperidinyllmethyl]-N2-(2-
10 naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-valine methyl
ester acetate (1:1), MS (ion spray): 589 (M+H)*,

f) N-[N4-[[(S)-1-amidino-3-piperidinylJmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-isoleucine methyl
15 ester acetate (1:1), MS (ion spray): 603 (M+H)*,

g) methyl (R)-2-[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-

3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-

propionylamino]-3-phenylpropionate acetate (1:1), MS (ion spray):
20 623 (M+H)*.

Example 28

The following acids are manufactured analogously to
25 Example 24 starting from the ester of Example 27:

a)  L-N-[N4-[[(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-2-phenylglycine acetate (1:1),
MS (ion spray): 595 (M+H)*,

30
B)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-isoleucine, MS (ion sprg#):
575 (M+H)*, ’

35 ¢) N-[N4-{[(S)-1-amidino-3-piperidinyllmethyl]-N2-(2-
- naphthylsulphonyl)-L-asparaginyl]-L-valine, MS (ion’ s;pray) 561
(M+H)*, i

This Sheet Has Been Replaced
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2.B)e), but using the esters prepared according to Exanple 2.B)a) and b):
25 2. Bh)1) t-butyl (S)-3-t-butoxycarbonylam no-N-cycl opropyl -

N- ( 2- et hoxycar bonyl - et hyl ) - succi namate, Ms: 429 (MtH)[err], 2.B)h)2)
t-butyl (S)-3-t-butoxycarbonyl ani no-8tal | yl - N- ( 2-

et hoxycarbonyl et hyl ) succi namate, Ms: 429 (MtH)[err], 2.B)h)3) t-butyl

S)-3-t-but -N thyl ) succi namate,
= T on oor cagaey! [gm;i Mp% ?@5 periifgiIAe yﬁqmgo s o
t-butyl (s)n@hthplmﬁplyo@ﬁlr)ﬂg-m;paragmyl leucme MS (ion spray)
am no- N- et h(?]{)% g{bonyl met hyl - N-net hyl succi nanmate in 80 nml of dioxan is

t

treated w ’g of p-toluenesul phonic acid nonohydrate. After stirring
43.1 m of IN sodium hydroxide solution, 4.34 g of sodium bi carbonate and

a solutipn Hf 7.19.INBI[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-isoleucine, MS
(ion spray): 589 (M+H)*,

f) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
10 naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-valine, MS (ion
spray): 575 (M+H)*,

g) (R)-2-[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
15 propionylamino]-3-phenylpropionic acid, MS (ion spray): 609

(M+H)*,
Example 29
20 A solution of 1.09 g of t-butyl (S)-3-[(S)-3-[butyl-[2-

(ethoxalylamino-ethyl)]carbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminoethyl]piperidine-1-carboxylate in 20 ml
of methylene chloride is treated with 4 ml of trifluroacetic acid.
After stirring the mixture is concentrated, the residue is suspen-

25 ded with ether and the ether is then decanted off. 3 ml of
methanol, 1.06 ml of triethylamine and 377 mg of formamidine-
sulphonic acid are added to the residue. After stirring a further
1 equivalent each of formamidinesulphonic acid and triethyl-
amine are added. The mixture is concentrated and chromato-

30 graphed on silica gel with ethyl acetate-acetone-acetic acid-water
6:2:1:1. There are obtained 962 mg of methyl [2-[[(S)-3—[(S)-1;
(amino-imino-methyl)piperidin-3-ylmethylcarbamoyl]-2- 11’
(naphthalene-2-sulphonylamino)-propionyl]-butylamino]ethyl]-
- oxamate acetate (1:1), MS (ion spray): 646 (M+H)*.

35

————

- . . R /
Preparation of the starting material:
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2- napht hyl sul_ph

|.N.3d M of dioxan are added. After stirring the
reaction m xt

to I ce-col d 5% pot assi um hydrogen sul phate-10%
pot assi um sul ph nd extr ed with ethyl acetate. The organic
phase is washed lodi um c r| de solution, then dried and
evaporated. After chromat ography on silica gel wth hexane-ethyl acetate
(3:1) thergpre 7s)ogabed22bxﬁ garﬂfnd-ethgtlylchlonde hydrochloride (Org.

S)-N t
ot nyl 8- M YRR e dngetnen, it 419408, 1008 o
(MrH) [ err] .azide th 50 ml ofhPMBI dto50%g difestt eosling eBDhtlachHddN asrmihmousl y to

25)1), bl eIl N ILELESLE SadbaSARINAR. % D mifhre ™ Wit f 20 ©f

the tri est

Nl-[3 I(} i)utmxym@rllmrbnpf)ethe( Zmpbdhwlﬁulwamla)ldl_-after drymg the etheg 9i)2)
al any 0P I P&nebaY ]
N-al |yl - N-[ t b%%gxéﬁgavpﬁonkﬁ rh}\l % g{yndégﬁpwgﬁ és%ﬁ ?1? L- aI anyl ] gl yci ne
et hyl ester¢10WBn }i ofABpR 6@}’)3130541518) egher p aB?Jt}’Q) 1'381 udbusyl

(S)- NbUty|sd¥‘g%hB€&yﬁ?réfiﬁé‘N | bt ¢hsiis are filtered off and wash%d with

ht hal I ! ¢
Emﬂ) E e?r]ene er. " 'Pherréy are’ gg?au?g s nam?_. 2. butylgmmo -€ h}’l azlde

10 hydrochloride, Rf = 0.14.

%eh

b) 5.0 g of 2-butylamino-ethyl azide hydrochloride, 10.8 g of
BOP and 11.98 ml of Hiinig base are added to 8.85 g of N-(2-
naphthylsulphonyl)-L-aspartic acid 4-t-butyl ester (Example 23e)

15 in 120 ml of methylene chloride. After stirring the mixture is
taken up in 600 ml of ether and the ether phase is washed with
IN hydrochloric acid and with water. After drying and evapor-
ating the ether phase the residue is chromatographed over silica
gel with methylene chloride/ether 19:1 and there are obtained

20 6.18 g of t-butyl (S)-[3-[(2-azidoethyl)-butyl-carbamoyl]-3-
(naphthalene-2-sulphonylamino)-propionate, Rf=0.42
(methylene chloride/ether 9:1).

c) 6.18 g of the product from b) are treated with 60 ml of SN

25 hydrochloric acid in dioxan. After stirring the mixture is taken up

in 400 ml of ether and the ether phase is washed with water.

After drying and evaporation there are obtained 5.58 g of (S)-[3-

[(2-azidoethyl)-butyl-carbamoyl]-3-(naphthalene-2-sulphonyl-

amino)-propionic acid, Rf = 0.21 (ethyl acetate).

30 | _
d) 5.57 g of the product from c), 3.3 g of t-butyl (S)-3-amino-
methyl-1-piperidinecarboxylate, 5.97 g of BOP and 4.4 ml Io:ff
Hiinig base are stirred in 80 ml of methylene chloride. Then, the
mixture is taken up in ether and the ether phase is washed with

35 1IN hydrochloric acid and with water. After drying and evapor-
ation the product is chromatographed on silica gel wigh ethyl
acetate/hexane 4:1 and there are obtained 6.43 g of t- -butyl (S)-
3-[(S)-3-[(2-azidoethyl)-butyl-carbamoyl]-3- -(naphthalene-2-



26 2.B)j)4) N- (cycl opropyl net hyl ) - N-[ 4-t - but oxycar bonyl ) - N- ( 2-

napht hyl sul phonyl ) -L-al anyl ] gl yci ne ethyl ester, Fab-Ms. 445 (M t-butoxy),
2.B)j)5) t-butyl (S)-N-cyclopentyl-N ethoxycarbonyl net hyl - 3-

(napht hal ene- 2- sul phonyl am no) - succi famat e, M5 (ion spray): 533.0
(MtH)[err], 2.B)j)6) t-butyl (S)-N-cyclobutyl-Nethoxycarbonyl net hyl - 3-
(napht hal eBﬁi%h5!15'%%1{6%1'@@)1oﬁ9¢@hﬂﬁﬁhﬁ@th%ﬁaﬂd&m-&yb'arﬁéﬁylate

(MtH) [ err] ’(eth)ilB)ch)eQe/heJtcérPeUtX:ll). (S)-N-t-butyl-N ethoxycarbonyl net hyl - 3-

e) 6.43 g of the product from d) in 60 ml of methanol are

5 treated with 650 mg of 5% Pd/C and hydrogenated under normal
conditions. The catalyst is filtered off and the filtrate is evapor-
ated. There are obtained 5.86 g of t-butyl (§8)-3[(S)-3-[(2-
aminoethyl)-butyl-carbamoyl}-3-(naphthalene-2-sulphonyl-
amino)-propionylaminomethyl]piperidine-1-carboxylate,

10 Rf=0.33 (ethyl acetate/acetone/water/acetic acid 6:2:1:1).

f) A solution of 0.23 ml of monoethyl oxalyl chloride in 6 ml
of methylene chloride is added dropwise at 0-5°¢ to 1.2 g of the
product from e) and 0.32 ml of pyridine. After stirring the

15 mixture is taken up in 100 ml of ether and the ether phase is
washed with 1IN hydrochloric acid and with water. After drying
and evaporation the product is purified on silica gel with ethyl
acetate. There are obtained 1.09 g of t-butyl (S)-3-[(S)-3-[butyl-
[2-(ethoxalylaminoethyl)carbamoyl]-3-(naphthalene-2-

20 sulphonylamino)-propionylamino-ethyl]-piperidine-1-
carboxylate, MS (ion spray). 718 (M+H)*.

Example 30

25 672 mg of the ester product from Example 29 in 6.7 ml of
THF are stirred with a solution of 2.8 ml of IN lithium hydroxide.
Then, the mixture is treated with 4 ml of acetic acid and concen-
trated. The residue is purified on silica gel with ethyl acetate-
acetone-acetic acid-water 6:2:1:1 to give 461 mg of [2-[[(S)-3-

30 [(S)-1-(amino-imino-methyl)piperidin-3-ylmethylcarbamoy!}-2-
(naphthalene-2-sulphonylamino)-propionyl]-butyl-amino]ethyl-
oxamic acid, MS (ion spray): 632 (M+H)*. y 24

-
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(napht hal ene- 2- sul phonyl am no) - succi namate, MS (ion spray): 521.1
(I\/H—|)[err] 2.B)j)8) et hyl

(S)-2-[(9)-3-t-butoxycarbonyl -2- (napht hal ene-

2- sul phonyl ani no) - pr opi onyl ani no] - 4- néthyl pent anoate, MS (ion spray): 521.0
(MtH)+, 2.B)j)9) et hyl N-[3-(t-butoxycarbonyl)-N(2-naphthyl -

sul phonyl )-L-al anyl]-N-cycl opropyl - 1@l 3ni ne ethyl ester, M5 (ion
spray): 517.1 (MH-, 2.B)j)10) etﬁg}%H

N-allyl-N-[ O t-butyl - N (napht hal ene-2-yl -

sul phonyl) - L- asparHey Ifbtlo®ihk- +@dud19 glehbt£inegr andibg 6h§l?b$8rEXhm g9 4

M+ 11) t-p |- h 3-
&ﬁ%ﬁ%z& ,bbiyskha, s Erick (@%}mﬁ” b anEs hony MehlSoge: vi
ester), )JSO)J,ZN(C}@)tzyboﬁ@lcN@idjores ad:dixaayl §i:l aﬂbf@%li*ﬁﬁ@é S 2-

i sl phory P ot o teth 1 6%l B foride® sd® in” Exahipte' 3681 Y! ester)-

a) (S8)-N1-(2-Acetylaminoethyl)-N4-[(S)-1-(amino-imino-
methyl)piperidin-3-ylmethyl]-N1-butyl-1-(naphthalene-2-

10 sulphonylaminoc)-succinamide acetate (1:1), MS (ion spray): 602
(M+H)*,

b)  (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3ylmethyl]-
N1-butyl-N1-(2-methanesulphonylamino-ethyl)-2-(naphthalene-

15 2-sulphonylamino)-succinamide acetate (1:1), MS (ion spray): 638
(M+H)*,

c) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1-butyl-2-(naphthalene-2-sulphonylamino)-N1-(2-
20 sulphoamino-ethyl)-succinamide, MS (ion spray): 640 (M+H)+,

d) methyl 2-[{(§8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl-2-(naphthalene-2-sulphonylamino)-
pripionyl]-butyl-amino]-ethyl]-carbamate acetate (1: 1), MS (1on

25 spray): 618 (M+H)+. ‘ I —
This Sheet Hag Been

. Bxamle 22 T

The following products are manufactured analogously to
30 Example 29 and, respectively, 30:

a) Acetic acid 3-[(S)-3-[(S)-1-amino-imino-methyl)piper}'diné-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl-cyclopropylamino]-propyl ester acetate (1:1), MS (ion
35 spray): 601.3 (M+H)*, and, respectively,
i
b)  (S5)-N4-[(8)-(1-amino-imino-methyl)piperidin® 3 ylmethyl]- :
N1-cyclopropyl-N1-(3-hydroxypropyl)-2-(naphthalene-2-



27 Exanpl e 3 A solution of 0.85 g of
N[NA-[[(S)-2-am di no-3-piperi- dinyl] nmethyl] -N2-(2-naphthyl sul ph
onyl)-L-asparaginyl] -N cycl ohexyl gl ycine ethyl ester diacetate (Exanple
1) in 6 M of ethanol is treated with4.0 m of 1N sodi um hydroxi de
solution. After stirring 6.0 m of IN hydrochloric acid are added, the

solution i | ] i | § ar, ' a 18 col um
wth acet oy R EN AR Pa bR e SR TR %1
- ani di no- 3{ME)-di nyl ] net hyl ] - N2- ( 2- napht hy! -

sul phonyl ) - L-aspar agi nyl ] - N-cycl ohexyl gl ycine, M5 (ion spray): 601.3

( M+H) +. ) .- Exanple 4 . . The follpw ng _acids are
obt ai ned am® ogdUsPyrativreinthe gpl%tsté?im& iTgteriad sade 1@5?&(‘@ Exanpl e

2.A): s 2-butylamino-ethyl azide hydrochloride (Example 29a):

a) 2.0g of sodium hydride (55% in oil) are added at 0-5° to a
solution of 6.86 g of N-Boc-cyclopropylamine and 13.27 g of 3-(t-
butyl-dimethylsilyloxy)propyl bromide in 70 ml of DMF. After
10 stirring the mixture is taken up in ether and the ether phase is
washed with water. After drying and evaporating the ether phase
and chromatography on silica gel with ether/hexane 1:9 there are
obtained 11.73 g of t-butyl [3-(t-butyl-dimethyl-silanyloxy)-
propyl]-cyclopropyl-carbamidate, Rf =0.38 (ether/hexane 1:4).
15
b) 11.7 g of the product from a) are dissolved in 42.7 ml of a
1M solution of tetrabutylammonium fluoride in THF. After stir-
ring the mixture is taken up in ether and the ether phase is
washed with water. After drying and evaporation there are
20 obtained 7.02 g of N-Boc-3-cyclopropylamino-propanol,
Rf =0.47 (methylene chloride/ether 1:1).

c) A solution of 1.92 g of “the product from b) in 19 ml of
methylene chloride is treated with 1.44 ml of pyridine and

25 0.89ml of acetic anhydride. After stirring the mixture is taken
up in ether and the ether phase is washed with 1IN hydrochloric
acid and with water. After drying and evaporating the ether
phase and chromatography on silica gel with ether/hexane 1:2
there are obtained 2.3 g of N-Boc-3-cyclopropylamino-propyl

30 acetate, Rf=0.18 (ether/hexane 1:2).

d) 23g of the product from c) are treated with 23 ml of 4.3M
hydrochloric acid in dioxan. After evaporation of the solvent the
residue is suspended with ether and the ether is subsequently
35 decanted off. After drying there are obtained 1.61 ¢ of methyl 3-
" cyclopropylamino-propionate hydrochloride (1:1), Rf#=0.17
(ethyl acetate, acetone, acetic acid, water 6:2:1:1). =
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a) N-[NA-T[(S)-1-Am di no- 3- pi peridinyl]methyl]-N2-(2-

napht hyl sul phonyl ) - L- aspar agi nyl ] - N-cycl opr opyl gl yci ne, M5 (ion spray):
559.0 (MtH)[err], b)

[[(S)-3-[(S)-1-(ami no-im no-nethyl ) piP2ridin-3-yl nethyl - carbanoyl ]

- 2- (napht hal ene- 2- sul phonyl am no) - propi onyl] - benzyl am no]-acetic acid, M

(ion spray): 609.1 (MtH)+, ©¢) N- abld (P -1
- am di no- 3- pi peri di nyl ] net hyl | - NZ-%M
napht hyl sul phonyl') - L- aspar agi nyl ] - N-cycl ohexyl gl yci ne, M5 (ion spray):
615.4 (MtH) +, d)\nald\g [t{o( %xa]m Cl'2n0fr%n13|ﬂ05ﬁﬂy(ﬂ )BDH(@)LB]— N2- ( 2-
napht hyl sul phonyl aspar g } n{m % 0 Ci n& (| 0 aa/i\]z 532.9
(MrH) [err],beByy W[h&ﬂlcﬂr ¥0)- ARGt é Rel} (2-
napht hyl sulpf@mdﬁyll} @ﬁnmmrrbsddymmaqm@whghy@ume ;Mtf:e(n@m@ar-ay) 561.2
(MeH) + carboxylate there is obtained ethyl [[(R)-1-(amino-imino-

methyl)piperidin-3-ylmethyl]-[(S)-3-(benzyl-methyl-carbamoyl)-

3-(naphthalene-2-sulphonylamino)propionyl]-amino]-3-acetate

sulphite (2:1), MS (ion spray): 651.3 (M+H)*.

10
Preparation of the starting material:

a) 8.1ml of 4-ethylmorpholine, 4.6 g of N-(dimethylamino-
propyl)-N'-ethylcarbodiimide hydrochloride, 0.24 g of 4-

15 dimethylaminopyridine and 2.6 ml of N-benzylmethylamine are
added to a solution of 7.6 g of N-(2-naphthylsulphonyl)-L-aspar-
tic acid 4-t-butyl ester (Example 232) in 80 ml of methylene
chloride. After stirring the mixture is poured into ice-cold 5%
potassium hydrogen sulphate-10% potassium sulphate solution

20 and extracted with methylene chloride. The organic phase is
washed with sodium chloride solution, dried and evaporated. The
residue is chromatographed on silica gel with hexane-ethyl
acetate (3:1). There are isolated 3.4 g of 1-t-butyl (S)-N-benzyl-
N-methyl-3-(naphthalen-2-ylsulphonylamido)succinamidate, MS

- 25 (ion spray): 483.4 M+H)*. '

b)  From the product of a) there is obtained analogously to
Example 12i) t-butyl (R)-3-[[(S)-3-benzyl-methyl-carbamoyl)-3-
(naphthalene-2-sulphonylamino)-propionyl]ethoxycarbonyl-

30 methyl-aminomethyl]-piperidine-1-carboxylate, MS (ion spray);
709.5 (M+H)*, | '

v
Example 34 ’
35 A solution of 0.2 g of the ester from Example 33 in 10ml of

methanol is treated with 1.4 IN sodium hydroxide solution. After

stirring the reaction solution is treated with 6 ml of” lef’”"

hydrochloric acid and evaporated. The residue is eet Has Been Replaced

O




28 f) [[(S)-3-[(S)-1-(am no-i m no-net hyl ) pi peri di n-3-yl net hyl -

car banoyl ] - 2- ( napht hal ene- 2- sul phonyl am no) propi onyl] allyl- am no]acetic

acid, Ms (ion spray): 557.2 (MH][err g)

[[(S)-3-[(S)-I-(am no-im no-mnet hyl) pioperi di n-3-yl nmet hyl - car banoyl ] _

- 2- (napht hal ene- 2- sul phonyl am no) propi onyl ] butyl - amno]Jacetic acid, M
rav). i . i . .

“F&SF[ (gc}hr%?r?natglgﬁ%ﬁﬂ?% Iec%{e H{ i E% I w1tkt1 H3 (]w_a&%{ ?-%gt-ommlc grac?lenF. -

napht hyl sul Phesy|i5- iselaged agilngl P k&‘(ﬁe)yi‘r 3pHapyimaontnef by VBipesidivs (i on

spray): 5733 3,1htR l‘}f[f(]S)~3LQbeniﬁhéﬂrﬁl(—@hrﬂamogl)-S-(naghthalene-z-

- I no-1 m nag- et hyl ) pi peri di p-3 -yl net - NI -carpo t.hy] - N1
E:;?I ggeln{n yﬁr}l Pg‘g)ﬁé{ )E%l )é'ﬁ’éoﬁl%fwlb%‘/ﬁmw&xg;ﬁ%)csuéEﬁ‘ﬁaRV gﬂ%”{d%n spray):

5872 (MH(1:1),) MS (n bptky)] 628 (MisHp i no-3 -pi peri diny ] et hy!

* Example 35

Analogously to Example 9, but starting from 1-t-butyl (S)-N-
10 benzyl-N-methyl-3-(naphthalen-2-ylsulphonylamino)succina-
midate (Example 33a), there is obtained (S)-N4-[(R,S)-1-amino-
imino-methyl)piperidin-3-ylmethyl)]-N1-benzyl-N4-(2-hydroxy-
ethyl)-N1-methyl-2-(naphthalene-2-sulphonylamino)-succina-
mide hydrochloride (1:1), MS (ion spray): 609.3 (M+H)+.
15
Example 36

Analogously to Example 1, from tert-butyl (S)-N-cyclo-
propyl-N-(2-tetrazol-5-yl-ethyl)-3-(naphthalen-2-ylsulphonyl-
20 amino)-succinamate and from (S)-1-amidino-3-(aminomethyl)-
piperidine dihydrochloride there is manufactured (S)-N4-[(S)-1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-cyclopropyl-N1-
(2-tetrazol-5-yl-ethyl)-2-(2-(naphthylsulphonylamino)-
succinamide, MS (ISP): 597.4 (M+H)*.
25 '
Preparation of the starting materials:

Aa) Analogously to Example 2B)e), but using 3-cyclopropyl-
amino-propionitrile in place of sarcosine ethyl ester, there is

30 obtained tert-butyl (S)-3-tert-butoxycarbonylamino-N-
cyclopropyl-N-(2-cyano-ethyl)-succinamate, MS (ISP): 382.2
(M+H)*. | W
Ab) Analogously to Example 2B)i), but using the ester from a) in

35 place of t-butyl (S)-3-t-butoxycarbonylamino-N-ethoxycarbonyl-

' methyl-N-methylsuccinamate, there is obtained tert-butyl (S)-N-
cyclopropyl-N-(Z-cyano-ethyl)-S-(naphthalene-2~31ﬁphonyl-
amino)-succinamate, MS (FAB): 414 (M-isobutylene). @~~~ —————
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napht hyl sul phonyl') - L- asparagi nyl ] -L-1 eucine, M5 (ion spray): 575.1 (MH)+,
k) (S)-[ [3- [(S)- 1-(am no-im no-methyl)piperidin-3-ylnethyl-

car banoyl ] - 2- (napht hal ene- 2- sul phonyl ani no) pr opi onyl ] cycl o-

propyl am no] propionic acid, M5 (ion spffay): 573.2 (MrH)[err], 1)
(S)-3-Tallyl -[3-[(S)-1-(am' no-i m no- net hyl) pi peridin-3- yl nmet hyl car banoyl ]
- 2- (napht hal ene- 2- sul phonyl am no) - propionyl]am no] propionic acid, M (ion
spray): 573.3 (M

3-[(9S)-3- [(A)C-)[lol(j}am ab- amimenioet kohlppideeandi 0-85 g of sodium azide are

g%nﬁg)hzlrgglron am ngﬁ’g‘?%%¥°o"2nﬁ§n§2$@mﬁ8§n{’% 2l§g BPQH%@S&F? op& ned n)
[(S)-]3- [(sym ofo DiFhy | The peactpi- cuynuﬁ@tmysurr@@raia 9|]
- 2- (naphshaf&nza y&?ﬁs xharmfeeaedpraaa' eRY! filraRet¥ WvapBtiteacet Afedl cd, VB
(ion spray):. 5809. V-
chromatography of t e residue on silica gel with ethyl acetate +
0.5% ethyl acetate there is obtained 0.3 g of tert-butyl (S)-N-
cyclopropyl-N-(2-tetrazol-5-yl-ethyl)-3-(naphthalen-2-
ylsulphonylamino) succinamate, MS (ISP): 515.4 (M+H)*.
10
Ba) A solution of 42.5g of N-(3-pyridinylmethyl)-benzamide in
220 ml of ethanol and 220 ml of IN hydrochloric acid is treated
with 4.2 g of palladium on charcoal and hydrogenated at room
temperature for 24 hours over 100 bar of hydrogen. Then, the
15 catalyst is filtered off and the filtrate is evaporated. The residue
is taken up in methylene chloride and shaken with IN sodium
hydroxide solution. The organic phase is washed with water,
dried and evaporated. There are obtained 36.1 g of (RS)-N-
piperidin-3-ylmethyl-benzamide, MS (FAB): 218 M+,
20
Bb) 36.1 g of the material obtained under Ba) are dissolved in
800 ml of methylene chloride and treated with 25.2 g of D-
mandelic acid. 380 ml of ether are added dropwise to the
resulting solution while stirring. After seeding, 32.5 g of salt
25 crystallize out. Repeated recrystallization from 420 ml! of
methylene chloride, 10 ml of methanol and 140 ml of ether gives
' 19.5 g of (R)-N-piperidin-3-ylmethyl-benzamide (R)-hydroxy-
phenyl-acetate (1:1), m.p: from 75°, decomposition.

30 Bc) 193 g of the mandelic acid salt obtained under Bb) are
suspended in 193 ml of DMF, treated with 21.7 ml of tn'ethyl-
amine and 7.75 g of formamidinesulphonic acid and stirred IA{
room temperature. The reaction mixture is evaporated and the
residue is chromatographed on RP-18 silica gel with a water-

35 acetonitrile gradient. There are isolated 13.4g of (S)-N-[1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-benzamjjé (R)-
hydroxy-phenyl-acetate (1:1), MS (FAB): 218 M-(H,N-CN).
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29 Exanpl e 5 A solution of 50 ng of
[[(S)-3-[(S)-1-(am no-im no-nethyl)- piperidin-3-yl nethyl car banoyl ]

- 2- (napht hal ene- 2- sul phonyl - am no) - propi onyl Jal | yl am no] acetic acid
(Example 4.f) in 4 mM of ethanol and58 M of water is treated with 10 ng of
" Pd/ C and hydrogenat ed under normal conditions. After 4 hours the catal yst

filt (1t t t d 50 f

= ke end £ ) Sipkonle RIOPORR e opEy gt S0 7o o

- 2- (napht halieselvedsin pﬁ@?lymlamfnopncmtdjpi nyl }’]d-l'pﬁﬂb\pyic asithoandt beiledi d, M
1 |

,(Alrglno;glrjg%lgl r%d%q‘ r@ﬂrr%%t H)gft?r coo?gg_ ghe[ so[l 10? [?égrafted%fﬁ’ éther,

(ani no-i m ribenegrePysi phasediis- thenylewﬁpﬁpatcéaanémqtromed with

(napht ha engngasu! p*FHEY}e%in)ig”sQi%Peﬂdé&aﬁi‘ 50l 81 O5F @AdlCicho&x P! e 4. 1)

there i s obtai.ned
met hyl ) pi ped dF@- @at% gm'(eﬁﬁpﬁehgp@%ﬁﬁé 4.6 g of (S)-

1-amidino-3- (ammomethyl)plpendme dihydrochloride, [a]lp -
16.30 (c=1.0, water).

10 Example 37

Analogously to Example 1, but using the nitrile from
Example 36Ab) in place of t-butyl (S)-N-cyclohexyl-N-[(ethoxy-
carbonyl)-methyl}-3-(2-naphthylsulphonamido)succinamate,

15 there is obtained (S8)-N4-[(S)-1-(amino-imino-methyl)-piperidin-
3-ylmethyl]-N1-(2-carbamoyl-ethyl)-N1-cyclopropyl-2-
(naphthyl-2-sulphonylamino)-succinamide hydrochloride. MS
(ISP): 572.3 (M+H)*.

20 Example 38

38A) The following compounds are manufactured analogously to
Example 1:

25 38Aa) from tert-butyl (S)-3-(4-cyclopentyl-benzenesulphonylamino)-
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate,

ethyl 3-[cyclopropyl-[(8)-3-[(S)-1-(amino-imino-methyl)-
piperidin-3-ylmethyl]-2-(4-cyclopentyl-phenylsulphonylamino)-
30 propionylj-amino]-propionate hydrochloride, MS (FAB): 619.2 .
(M+H)*+;
/l
. /
38Ab) from methyl (S8)-2-[2-tert-butoxycarbonyl-1-[cyclopropyl-(2-
ethoxycarbonyl-ethyl)-carbamoyl]-ethylsulphamoyl]-benzoate,
35
| methyl  2-[(S)-2-[(S)-1-(amino-imino-methyl)-p#peridin-3-
ylmethylcarbamoyl]-1-[cyclopropyl-(2- cthoxycarbonyl ethyl)-

This Sheet Has Been Replaced
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sul phonyl am no) pr opi onyl ] pr opyl am no] propi onic acid, M5 (ion spray): 575.2
( MtH) +. Exanple 7 A) The follow ng esters are
obt ai ned anal ogously to Exanple 1 fromthe diesters of Exanples 2.B) i) and
j) on the one hand and from rac-2-anisBnet hyl - 4- nor phol i necar boxani di ne
trifluoro- acetate in place of (S)-1-am ndino-3-(am nonethyl)pi peridine

di hydr ochl of ] h ; h : .

5. 111 (9. iyl IR L repef, Wudrostionids 8y (R oaroy
- 2- (napht haé Bhonyl am no) - propi onyl ] -cycl opropyl armi no] pr opi onat e
trifluoroacetate (1:1, M5 (ion spray): 603.4 (MtH)[err], b) ethyl
3-[N-allyl-T(S)-3-(RS)-4-(am no-i m ng-nethyl) -

mor phol i n- 2 éAraét Hypear tentdtyl - £S)MNmnalapeerybNsatiaisarbonylmethyl-3-

5 (naphthalen-1-ylsulphonylamino)-succinamate,

ethyl [[(S)-3-[(S)-(1-amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl}-2-(naphthalen-1-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (FAB):
10 587.4 (M+H)*;

38Ad) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-
ethyl)-3-(4-trifluoromethoxy-benzenesulphonylamino)-succina-
mate,

15

ethyl 3-[{(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-

ylmethylcarbamoyl-2-(4-trifluoromethoxy-benzenesulphonyl-
amino)-propionyl]-cyclopropyl-amino]-propionate hydrochloride,
MS (ISP): 635.5 (M+H)*;

20
38Ae) from tert-butyl (S)-3-(4-cyano-benzenesulphonylamino)-
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate,

ethyl 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
25 ylmethylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-
propionyl]-cyclopropyl-amino]-propionate hydrochloride, MS
(ISP): 576.7 (M+H)*;

38Af) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-
30 ethyl)-3-methanesulphonylamino-succinamate,

ethyl 3-[[(S)-3-[(S)—1-(amino—imino—methyl)~piperidir}/§-
ylmethylcarbamoyl]-2-methylsulphonylamino-propionyl}-
cyclopropyl-amino]-propionate hydrochloride, MS (ISP): 489.4
35 (M+H)*;
+
38Ag) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-

ethyl)-3-(pyridin-3-ylsulphonylamino)-succinamate,
' This Sheet Has Been Replaced
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30 am no) - propi onyl ] -am no] - propionate trifluoroacetate (1:1), M5 (ion

spray): 603.5 (MtH)[err]. B) The trifluoroacetate starting materi al
is prepared as foll ows: a) A solution of 23.3 g of

rac- 2- (am nonet hyl) - 4- benzyl - mobghol ine in 250 mM of dioxan is treated
with 27.1 g of di-t- butyl dicarbonate in 250 m of dioxan. After
stirring the sol vent I s evaporated and the residue is chromatographed
on silica gel with nmethyl ene chloride-ethyl acetate 3:1. The product is

recrystal | ized fathil nex-h{(Snd- {S) ot H{@aminocamanoTmet by Brpiperidightdai ned 25 6

g of t- but > 190

A sol ution Fséﬁfjlgrﬁgpﬁwl om‘rﬁafiﬂ%p‘Il é} U‘?}Sﬁ‘&h%’ieﬁlmoﬁi’ﬁ'@iﬁ and 50 n1
of acetic é&c@P@Wﬂééﬁ@@]vﬁfpﬁl@%egt% UpgPRceiAte Sh& ggenaééa nder

nor mal congM+ for 5 hours. After filtration and evaporation the
resi due is dissol'ved in 230 m of DMF, treated with 46 m of
triethylamne and 10.8 g of form am di nesul phonic acid. After stirring

the reacti @8B) Rrepardtion of ahapetating andidriwdsr esi due is partitioned
bet ween et hyl acetate
The diester starting materials are obtained analogously to
10 the procedure in Example 2B)i) from t-butyl (S)-3-t-
butoxycarbonylamino-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-
succinamate (Example 2B)h)1) using the corresponding aryl
sulphochlorides in place of 2-raphthyl sulphochloride:

15 38Ba) tert-Butyl (S)-3-(4-cyclopentyl-benzenesulphonylamino)-
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS
(FAB): 481 (M-isobutylene);

38Bb) methyl (S)-2-[2-tert-butoxycarbonyl-1-[cyclopropyl-(2-
20 ethoxycarbonyl-ethyl)-carbamoyl]-ethylsulphamoyl]-benzoate,
MS (FAB): 471 (M-isobutylene);

38Bc) tert-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalen-1-ylsulphonylamino)-succinamate, MS (ISP): 505.3
25 (M+H)*

38Bd) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-
3-(4-trifluoromethoxy-benzenesulphonylamino)-succinamate, MS
(FAB): 497 (M-isobutylene);

30
38Be) tert-butyl (S)-3-(4-cyano-benzenesulphonylamino)-N-
cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS (IJS,P'):
494.2 (M+H)*; '

35 38Bf) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-3-
methanesulphonylamino-succinamate, MS (FAB):  361,4M+-OEt);
/’—:—’,—/‘
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and water. After drying the organi c phase and evaporation there S

obt ai ned t-butyl rac-[(4-am di no-2-norpholinyl)nethyl]carba- mat e

hem sul phite. c) 6.5 g of the material obtained under b) are
suspended in 50 m of nmethylene gHloride and treated at O[err] with 20
m of TFA Then, the reaction m xture is evaporated and azeotroped wth

et hyl ene c i de _and, t ol.ue Rac-2- ' h -4-

nmor phol i ne%&gaﬁ?r&%\ tytlr |@u§r Sé%lg’tpgsgyp'yﬁtgo? I‘%oxﬁlcarbonyl ethyl)- -

Exarrpl e 8 3-(pyridin-3Fjisulphonylangina)isiscimamats, aiM8d (B9R):090420y2 t 0o Exanpl e
from gg iters of Exanple 7: a)

3 [(S)-3- [(( 'FH -"Am no-i m no- net hyl nor phol i n- 2-

yl met hyl car banmoyl ] - 2- ( napht hal ene- 2- sul phonyl am no) - N-

5 Example 39

The following acids are obtained analogously to Example 3,
but starting from the esters of Example 38A:

10 a) 3-[Cyclopropyl-[(S)-3-[(S)-1-(amino-imino-methyl)-
piperidin-3-ylmethyl]-2-(4-cyclopentyl-phenylsulphonylamino)-
propionyl}-amino]-propionic acid, MS (FAB): 591.3 (M+H)*;

b) 2-[(S)-2-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl-
15 carbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-carbamoyl]-
ethylsulphamoyl}-benzoic acid, MS (ISP): 567.2 (M+H)*;

¢) [[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalen-1-ylsulphonylamino)-propionyl]-
20 cyclopropyl-amino}-acetic acid, MS (FAB): 559.4 (M+H)*;

d) 3-[N-cyclopropyl-N-[(S)-3-((S)-1-(amino-imino-methyl)-

piperidin-3-ylmethylcarbamoyl]-2-(4-trifluoromethoxy-

phenylsulphonylamino)-propionyl]-amino]-propionic acid, MS
25 (FAB): 607.2 (M+H)*;

e)l) 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-

ylmethylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-

propionyl]-cyclopropyl-amino]-propionic acid, MS (ISP): 548.5
30 (M+H)*

e)2) 3-[[(S)-3—[(S)~1-(amino-imino-methy1)-piperidin-3-ylc/dg-
bamoyl]-2-(4-carbamoyl-phenylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid, MS (ISP): 566.6 (M+H)*;

35
f) 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin- 3:4y1methyl-
carbamoyl]-2-methylsulphonylamino-propionyl]- cyclopmpyl-

amino]-propionic acid, MS (ISP): 461.3 (M+H)*; e
This Sheet Has Been R,
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31 cyclopr

opyl - ropi onyl am no]-propionic acid, M (ion spray): 575.5
(MtH) [err], b) 3-[N-allyl-[(S)-3-[(R S)-4-(am no-i m no-net hyl ) nor phol i n-
2-yl met hyl car banmoyl ] - 2-(napht hal ene- 2-sul phon yl am no) -
propi onyl ] - anmi no-propi onic acid, M5 (62n spray): 575.4 (MH)+.
Exanpl e 9 A solution of 1.4 g of N-[3-(t-butoxycarbonyl)-N(2-
napht hyl sul phonyl ) -L-al anyl ] - N-cycl opropyl -[err]-al anine ethyl ester
(Exanpl e 2B) | %L in 23 nm_of nethylene chloride is treated at 2[err] with
4.1 m of tgifl Ol($c2tli(8) aki(@ming-iminetmeth yig-piparadin-Seppoethyt-ure for 5
hours the

treated wt
rac-3-[[ (2-

di hydr océl ori de.

e T e B

1. B f
POPY L ainRYIPFOPHIRIE AGH L AP ¢ .)perﬁz?&g%gé\ér fam di ne J°

There is obtained 0.7 g of ethyl 3 , S)-N-(1-am no-i m no-
met hyl - pi peri di n-3 -yl net hyl)-2-hydroxy- et hyl car banoyl ] -2-

10

15

20

25

30

35

Ethyl 3-[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-N-cyclopropyl-2-(4-tetrazol-5-yl-phenyl-
sulphonylamino)-propionylamino]-propionate acetate, MS (ISP):
619.4 (M+H)*, is manufactured analogously to Example 1.

Preparation of the starting material:

1.4 g of the diester prepared in Example 38B)e) are
dissolved in 14 ml of DMF, treated with 410 mg of ammonium
chloride and 500 mg of sodium azide and stirred at 800 for
24 hours. After cooling to room temperature the reaction
mixture is filtered and the filtrate is evaporated. There are
isolated 1.8 g of tert-butyl (S)-N-cyclopropyl-N-(2-ethoxy-
carbonyl-ethyl)-3-(4-tetrazol-5-yl-phenylsulphonylamino)-
succinamate, MS (ISP): 537.4 (M+H)*.

Example 41

Analogously to Example 3, from the ester of Example 40
there is obtained 3-[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-
3-ylmethylcarbamoyl]-N-cyclopropyl-2-[4-(tetrazol-5-yl)-
phenylsulphonylamino]-propionylamino]-propionic acid, MS (ISP):
591.4 (M+H)*.

Example 42 j/‘-’

The following compounds are manufactured analogously to
Example 1, but using the following enantiomers:

47
a) from N-Boc-D-aspartic acid B-t-butyl ester in place of N-Boc-
L-aspartic acid B-t-butyl ester: —

This Sheet Has Been Replaced
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the residue is chromatographed on RP-18 colum with water-acetonitrile.



(napht hal ene- 2- sul phonyl ani no) - N- cycl opr opyl - pr opi onyl ani no] - propionate
hydrochloride (1:1) MS (ion spray): 645.5 (M-H) +. Preparation of the
pi peri di necarboxam di ne starting nmaterial: a) 31.6 g of di-t-butyl

di carbonate in 100 nml of dioxan are &&led to a solution of 20 g of

N- (2- hydr oxyet hyl ) - 3-pi col yl amine in 250m of dioxan. After stirring the
reaction mxture is evaporated and the residue is chronmatographed on silica

Oyt (- oy oy ety 1SRl R RO St Ty ipeitia Bt O1Y
obt ai ned ungdefie ey licarbafed) Nel-(napth®altnol- gishdphbnylamihed-with 3 g of
rut heni um on al.um Ri um,oxi de and.hgfirogereat %ddf8£h124‘ OURS at(1§ﬁ[ err] and
under 100 t%o.plowﬂéq,yclopropyl—amm -3octate hydr ondae, S ):

5 585.4 (M-H)-;

b) from (R)-1-amidino-3-(aminomethyl)-piperidine dihydro-
chloride in place of (S)-1-amidino-3-(aminomethyl)-piperidin-
dihydrochloride:
10
ethyl [[(S)-3-[(R)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (ISN):
585.7 (M-H)-;
15
c) from N-Boc-D-aspartic acid P-t-butyl ester in place of N-Boc-
L-aspartic acid P-t-butyl ester and (R)-1-amidino-3-
(aminomethyl)piperidine dihydrochloride in place of (S)-1-
amidino-3-(aminomethyl)piperidine dihydrochloride:
20 .
ethyl [[(R)-3-[(R)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl}-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (ISP):
587.6 (M+H)*.
25
Preparation of the guanidine starting material of Example
! 42b):

In a procedure analogous to Example 36B), but using L-
30 mandelic acid in place of D-mandelic acid there is obtained, via .

a) (S)-N-piperidin-3-ylmethyl-benzamide (S)-hydroxy-%bényl-
acetate (1:1), MS (FAB): 218 M+, and

35 b) (R)-N-[1-(amino-imino-methyl)-piperidin-(3)-ylmethyl]-

ben;amide (S)-hydroxy-phenyl-acetate (1:1), MS (ISP} 261.4
(M+H)*, ¥
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filtration there is obtained quantitatively t-butyl rac-(2-hydroxy-

et hyl) - (3-pi peridinyl nethyl)-carbamate, El-Ms: 259 (MtH)+. c¢) A sol ution
of the product fromb) in 500 M of DW is treated with 51 m of
triethylamne and 12.1 g of fornmam digmge- sul phonic acid. After stirring
the precipitated material is filtered off, dissolved in ethanol-water 1:1,

filtered and the filtrate is_eyaporated, and azeagt,rtoped,.wi t:h et hangl. The
residue i s suspdRded-3i T’él‘lae(afghﬂomqtpiéﬁéalgﬂldb'h erdlémﬁgf?glﬂfor"fﬁg’re are
obtai ned 24)% =g #7.5° biei=1l.0r seatbf)1- ani di no- 3- pi peri di nyl ) met hyl ] -
(2-hydroxyet hyl ) carbamat e hem sul phite, Fab-Ms: 301 (MtH). d) 10.0 g of
t he product obtained under c) are dissolved in 90 m of nethylene chloride
and 10 m of methanol, treated at Exammpeldd ml of a 4 nolar hydrochloric
aci d soISgtion in ethyl acetate. After stirring the reaction m xture is
evapor ated and there i s obtai ned quantitativel

A ; y
rac- 3- [ [ ( 2- hydr dRyetfoyloveimgnarids rase hmanufagiused i analegeudyx i di ne
di hydr ochl qf b ' 1 I 42:
Exanpl e 10%J{zﬂﬁple|(:g) ?@[@Sé%wéﬂi%ﬂ%gno- met hyl - pi peridin-3 -yl met hyl ]
a) [[(R)-3-[(S)-1-(Amidino-imino-methyl)-piperidin-3-
10 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetic acid, MS (ISP): 559.5
(M+H)*,

b) [[(8)-3-[(R)-1-(amidino-imino-methyl)-piperidin-3-

15 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino}-acetic acid, MS (ISP):  559.5
(M+H)*;

c) [[(R)-3-[(R)-1-(amidino-imino-methyl)-piperidin-3-

20 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetic acid, MS: (ISP):  559.5
(M+H)+.

Example 44
25 '

The following products are prepared analogously to Example
1 from the corresponding t-butyl esters and using rac-2-
(aminomethyl)-4-morpholinecarboxamidine trifluoroacetate
(Example 7Bc)) in place of (S)-amidino-3-(aminomethyl)-
30 piperidine dihydrochloride:

a) from tert-butyl (S)-N__-cyclopropyl-N-(2-tetrazol-5-y1-/et41yl)-3-
(naphthalen-2-ylsulphonylamino)-succinamate (Example 36Ac)):

35 (S)-N4-[4-(amino-imino-methyl)-morpholin-2-ylmethyl]-
N1-cyclopropyl-N1-[2-(tetrazol-5-yl)-ethyl]-2-(naphjhialen-2-
ylsulphonyl)-succinamide ((1:1) epimer mixture, MS (’;I'SP): 599.5-
(M+H)*;
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-(2-carboxyethyl)-N1 -cycl opropyl - Nd- (2- hydr oxyet hyl ) - 2-
(napht hal en- 2-yl sul phonyl am no) - succi nam de, MS (ion spray): 617.5
(I\/H—I)[err] i s obtained anal ogously to-Exanple 3 fromthe ester of Exanple
Examplgs 11 A solution of 0.45 g of
t butyI (S) - hexahydro-[err]-(2-
napht hyl sul phonam do) - [ err]-oxo- 1H azepi ne-1-butyrate in 3 nl of methylene
chloride is treated at O[err] with 1.5 m of trifluoroacetic acid. After

stirring thg)sol frionon tex-bwaglor (8ol -cyz boprogpdelNwi 245 troktherle] ghd-dri ed. The

oo e 1 TR e o L5 o)
rac- 3- [ [ ( 2-suatinamatay(Bxampls] nfd))i | - 1- pi peri di ne- car boxani di ne
dihydroc?loride(Ex. 9d). After stirring the 33
(S)-N4-[4-(amino-imino-methyl)-morpholin-2-ylmethyl]-
N1-cyclopropyl-N1-[2-(5-methyl-1,2,4-0xadiazol-3-yl)-ethyl]-2-
(naphthalen-2-ylsulphonylamino)-succinamide hydrochloride
(1:1), (1:1) epimer mixture, MS (ISP): 613.7 (M+H)+.
10
Example 45

The following products are obtained analogously to Example
1 from the corresponding esters using rac-2-(aminomethyl)-4-
15 morpholinecarboxamidine trifluoroacetate in place of (S)-1-
amidino-3-(aminomethyl)piperidine dihydrochloride:

a) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate (Example 2B)d)1)):
20 '
ethyl [[(S)-3-[4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]-
cyclopropyl-amino]-acetate hydrochloride (1:1), (1:1) epimer
mixture, MS (ISP): 589.5 (M+H)*
25
b) from the ester of Example 38 Bb):

methyl 2-[(S)-2-[4-(amino-imino-methyl)-morpholin-2-

ylméthylcarbamoyl]-l-[(2-ethoxycarbonyl-ethyl)-cyclopropyl-

30 carbamoyl]-ethylsulphamoyl]-benzoate trifluoroacetate (1:1),
(1:1)-epimer mixture, MS (ISP): 611.6 (M+H)*.

Vi
Example 46
35 The following acids are obtained analogously to Example 3,
but starting from the esters of Example 45: 5
+
This Sheet Has Been R,
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reaction mxture is evaporated and chronmat ographed on silica gel

with ethyl acetate-acetone-acetic acid-water (6:2:1:1). The

product-contai ning fractions are evaporated and the residue is

filtered over Dowex (acetate form) wi6él nethanol -water (9:1). There
I's obtained 0.4 g of (S)-N-[[(RS)-1-am di no- 3-pi peri - di nyl] methyl]

sul phonam ddin HSERT PAHAD: Rt IRepYY magholin; gy
587.2 (MH) earbamoyl] -2- (naphIPhebar-Q-t-D’bwkﬁ amel)speepionyl arm)ecr ioal :

ani nopr opy! PrRPYEEBIELART Al cBligd ol et iy qopy,  sete

di met hyl ani G¥pH)YEi ne are added to a solution of 2.89 g of N-
Boc-L-aspartic acid [err]-t-butyl ester in 50 nl of nethylene

chloride. Aft |rr|n t he reacti.on m x edln
cold 5% polbaés @n&(%@r‘ e(ﬁ"%’tﬂ%lﬁﬁ’cléoIﬁ%ﬁ’ﬁdSaP?er ’é’uﬁpM& t )’ -
. solution an@a%hhﬁfiﬂqdl V[ﬂct hlgﬁid}yle@ @ﬂtﬂd)(yii%rbﬂih?llﬁtﬂ?m)-%arba- _ phase is

washed wi th wat t hen. Th due is

chr omat ograﬁﬁ%ﬁo‘#hy}?m&%osdﬁphWYH &%91 {1:1)- Cplglggt rﬂlg‘mrerhere are
obt ai ned 2. M§ (@8P):- HO&HI (MBHH}rerr] - (1-t - but oxy-

f or mam dﬂ)) hexahydro-[err]-oxo-| H azepi ne- 1- butyrate, Fab- M5 371.2
(MeH) +

b)2) 2-[(S)-2-[4-(amino-imino-methyl)-morpholin-2-yImethyl-
carbamoyl]-1-[(2-carboxy-ethyl)-cyclopropyl-carbamoyl]-
ethylaminosulphonyl]-benzoic acid, (1:1) epimer mixture, MS

(ISP): 569.4(M+H)*.
15 . This Sheet Has Been Replaced

— [T

(S)-N4-[(S)-1-(Amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-N1-[2-(5-methyl-1,2,4-0xadiazol-3-yl)-ethyl]-2-
20 (2-naphthylsulphonylamino)-succinamide hydrochloride, MS
(ISP): 597.4 (M+H)*+, is manufactured analogously to Example 1.

Preparation of the starting material:

25 a) A solution of 57.8 g of di-tert-butyl dicarbonate in 300 ml
of dioxan is added dropwise at room temperature to a solution of
29.2 g of 3-cyclopropylamino-propionitrile in 300 ml of dioxan.
The solution is stirred at room temperature overnight and then
evaporated. There are obtained 58.1 g of crude tert-butyl (2-

30 cyano-ethyl)-cyclopropyl-carbamate, MS (FAB): 154 (M-
isobutylene).

V4
b) 6.6g of hydroxylamine hydrochloride and 13.6 g of jsodium
carbonate decahydrate are added to a solution of 20.0 g of the

35 nitrile obtained under a) in 57 ml of ethanol and 23 ml of water.

- .The reaction mixture is boiled under reflux, evaporated, the
residue is suspended in hot ethanol and filtered. The filtrate is
evaporated and the residue is recrystallized from isopropanol- -



b) A solution of 1.02 g of the product froma) in 10 m of di oxan

Is treated with 1.31 g of p-tol uenesul phonic acid nono- hydr at e.
After stirring there are added in succession while cooling with ice
6.9 ml of 1IN sodium hydroxide solutio@7 a solution of 0.93 g of
2- napht hyl sul phochloride in 5 m of dioxan and 0.7 g of sodium

bi car bonat e er t tiar 241 dinto
i ce-cold 5% po?’%m lﬁehcﬁﬁglsnggﬁﬁgﬁa h&ndlssolveqrﬁf lt@trgss(?fu%gg{}?phate
sol uti on anénbxdridet éadvxmrreét At/| 8@k et Subsequently, 1the TRagsivinc Mixdyee i s

washed Wthz%"’aé@itporhfé‘%i” e "r@oﬁ‘ﬂx@ is trcate‘%iVavpﬂha%%ratcﬁf s8HjuHr oMt ogr aphy

on silica ane-eth 1 ere Is isolated 0.55
g of t- butspm( nate yﬁpg Pg%rfxtracted wuh et%yi ace)tate ’Fhe organic

(2- napht Ryl §Hh§>é‘§)rhﬁl'€1 E0ApTrAE@- a;lraammreerdk:eb%yém&nawrépm on
spray): 483 JI (a I;I)l Eﬁ(al
silica gel with hexane-ethy cetate (3:1). There are obtained
5.4 g of tert-butyl cyclopropyl-2-(5-methyl-1,2,4-oxadiazol-3-
yl)-ethyl-carbamate, MS (FAB): 211 (M-isobutylene).

10 ¢) 5.2 g of the material obtained under b) are dissolved in
30 ml of ethyl acetate, treated with 4 molar hydrochloric acid
solution in ethyl acetate and stirred at room temperature. The
solution is evaporated, the residue is suspended in ethyl acetate
and filtered off. There are isolated 3.7 g of cyclopropyl-2-(5-

15 methyl-1,2,4-0xadiazol-3-yl)-ethylamine hydrochloride, MS
(FAB): 167 (M*).

d)  Analogously to the procedure of Example 2.B)e), but using
the amine hydrochloride obtained under c) in place of sarcosine
20 ethyl ester hydrochloride, there is obtained tert-butyl (S)-3-tert-
butoxycarbonylamino-N-cyclopropyl-N-[2-(5-methyl-1,2,4-
oxadiazol-3-yl)-ethyl]-succinamate, MS (ISP): 439.6 (M+H)*.

e)  Analogously to the procedure of Example 2.B)i), but using
25 the diester obtained under d) in place of t-butyl (S)-3-t-
butoxycarbonylamino-N-ethoxy-carbonylmethyl-N-

! methylsuccinamate, there is prepared tert-butyl (S)-N-cyclo-
propyl-N-[2-(5-methyl-1,2,4-oxadiazol-3-yl)-ethyl]-3-(naphtha-
len-2-ylsulphonylamino)-succinamate, MS (FAB): 473 (M-

30 isobutylene).

This Sheet Has Been Replaced
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Analogously to Example 1, from t-butyl (S)-N-cyclopropyl-

35 N-ethoxycarbonylmethyl-3-(naphthalene-2- -sulphonylamino)-
succinamate (Example 2.B)d)1)) using ethyl (S)-(3- amnomethyl-
piperidin-1-yl)-imino-methylcarbamate hydrochloride® in place of-
(S)-1-amidino-3-(aminomethyl)piperidine dihydrochloride there

Example 48




1.3 g of p-toluenesul phonic acid nonohydrate are added to a solution of
1.9 g of t-butyl (S)-3-[N-[(S)-4-(azepan-1-yl)-3-

(napht hal ene- 2- sul phonyl am no) - 4- oxobut yryl] -N-et hoxycar -

bonyl net hyl ani nomet hyl | - pi peri di ne- 168carboxyl ate. After stirring the
solution is evaporated, the residue is dried, dissolved in 25 m of DWF
and treatedjg bBta]indme.tl?l tich/@1 bprl oyl g SABL[(S)-45@ thex péarbonyl-

f or mam di nesul.phoni ¢ _aci d.

ter stirri,ng,the r?actgon Xture is

evapor at ed aR¥GEMBS-Mshyd) p§ ‘db'ﬁégﬂgﬁ’tgﬂ &arbampy k26| yrm wi t h
wat er - acet o(haphtlralefih2+yd sitbp todd wlianeich ) - propignyl] -ahind]-a¢éfake, 1 MS
-(am no-i m pQRs ,tggé) ' Ldin-3-ylmethyl] -[(S)-4- (azepan-1
-yl)-3-( napW- : lﬁ EM%' am no) - 4- oxo- butyryl ]am no] acet ate
hem sul psite, M5 (ion spray): 629.2 (MtH)[err]. Preparation of -
the ester starti ial . s A y.on of 211.2 of di-t-butyl

g’geﬁ?ﬁagf;on of the stﬁ}tlngagfééﬂta!. g y

di carbonate in 5 oxan i's to a solution of 92.9 g of
rac- 3- hydr oxynet hyl - pi peridine in 1500mM of dioxan in such a manner

that th t t 2 ' I xt [
Stirred.  nd Phod e SRabullahbRft: WAken SMfpHART A e 1S
hexane and #0P0tral Rf 1Phesadivme hydraxided sehwrion prer added (for 2 solution

but yl oxygar Benyl0.8-gy ef oxspmy Yy [ §)-BeamdhBhetiy D1 -Filledidihbcarboxylate A
sol ution of in1 04?0(9m otfhﬁe%noed%%td ferBrrr]nl a&f IwnatAe':?.0 0 d% rr?lf of benzyl
chloroformate are added dropwise to this mixture and the mixture
obtained is stirred at room temperature for 3 hours.
Subsequently, the organic phase is separated, washed with water,
15 10% citric acid, water and saturated sodium bicarbonate solution,
dried and evaporated. t-Butyl (S)-3-[(1-
benzyloxy)formamido]lmethyl]-1-piperidinecarboxylate 1is This Sheet Has Been Replaced

obtined. ELHART

20 b) 113 g of the material obtained under a) are dissolved in
120 ml of ethyl acetate, treated at 4° with 120 ml of a 4 molar
solution of hydrochloric acid in ethyl acetate and stirred at room
temperature for 5 hours. Subsequently, the reaction solution is
concentrated, the residue is dissolved in 265 ml of DMF, treated

25 with 18 ml of triethylamine and 4.3 g of formamidinesulphonic
acid and stirred at room temperature for 17 hours. The solvent is
evaporated, the residue is treated with IN hydrochloric acid, again
concentrated and chromatographed on a RP-18 column with
water-acetonitrile. There are thus isolated 5.4 g of benzyl [{(S)-1-

30 amidino-3-piperidinyl]Jmethyllcarbamate hydrochloride.

c)  0.55ml of ethyl chloroformate is added dropwise to aj/
solution of 2.0 g of benzyl [((S)-1-amidino-3-piperidinyl]-
methyl]carbamate hydrochloride in 200 ml of methylene

35 chloride. The reaction mixture is cooled to Q°, 113 ml of O.IN

- sodium hydroxide solution are added dropwise while &tirring.
Subsequently, the mixture is stirred in an ice bath, 'T:ﬁie phases are-
separated, the organic phase is washed with water, dried and '



met hyl ene chloride is treated wwth 56.2 ml of pyridine and cool ed to
O[err]C. 58.3 m of butyryl chloride are added dropwi se thereto in such
a manner that the tenperature does not exceed 10C. After stirring the
suspension is filtered, the filtrate 6% evapor at ed and the residue is
taken up in ethyl acetate. The organic phase is washed wi th aqueous 10%

Cusd err] Rl gb'r%d drﬂ‘ﬁ@r@"ﬂ'ee%@ﬂhéaeq 5g off lbentflsl(sqa -{&thboixhyt-er ed
through silic

gel. and el ute xane tate (8: 2) There
are obt ai né@rd P@Yﬂa@’dlfo‘tlmmloymer@d?g‘ IPCUQHUt:;y%M 13bar§

- pi peridi nqqgrgzqggbat%:;z(Mﬂq)-r 116.6 g of the product fromb) are
enmul sified in 1 of 0.1M sodi um chloride solution and 80 mM of 0.1M

sodi um phosphat e 35 buffer pH 7.0. The pHis adjusted to 7.0
wWith 1. 0N spylium.5 g dﬂ/dh@xmdeeriail obtainedndndér a)eard idissolsedtarted by the

pdg yron Of30 m) 5 00088] bFORS RoLR \NPHRrbEHRIR® dif0r B0t 2 ned
0.2 g of palladium on charcoal and hydrogenated. There are
obtained 1.4 g of ethyl (S)-(3-aminomethyl-piperidin-1-yl)-
imino-methylcarbamate hydrochloride, MS (ISP): 229.4 (M+H)*.
10
Example 49

Analogously to Example 48, but using isobutyl chloroformate

in place of ethyl chloroformate (in Example 48c), there is obtained,

15 via isobutyl (S)-(3-benzyloxycarbonylaminomethyl—piperidin-1-
yl)-imino-methylcarbamate, MS (FAB): 390 M+, and via isobutyl
[(S)-3-aminomethyl-piperidin-1-yl]-imino-methylcarbamate
hydrochloride (1:1), MS (thermospray): 257 (M+H)*, ethyl
[cyclopropyl-[(S)-3-[(S)-1-(isobutoxycarbonylamino-imino-

20 methyl)-piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionyl]-amino]-acetate or the amidino
group tautomer, MS (ISP) 687.7 (M+H)*.

Example 50
25

Analogously to Example 48, but using ethyl (RS)-(2-
aminomethyl-morpholin-4-yl)-imino-methylcarbamate hydro-
chloride in place of ethyl (S)-(3-aminomethyl-piperidin-1-yl)-
imino-methylcarbamate hydrochloride, there is obtained ethyl

30 [cyclopropyl-[(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
morpholin-2-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl]-amino]-acetate, (1:1) epimer mixture, MS EfSP |

661.5 (M+H)*. —
Been Replaced

L 1]

a)  3.15ml of ethyl chloroformate are added to a” suspension of
10.3 g of tert-butyl rac-[(4-amindino-2-morpholinyl)methyl]car-



Pseudononas fluorescens in 10 m of 0.1M sodium chl oride solution. The
pHis held at 7.0 by the addition of 2.0N sodium hydr oxi de sol ution
while stirring. After 14 hours the reaction is term nated by the
addition of 500 m of nethylene chl ori’dd, the reaction mxture is
extracted with nethyl ene chloride and the organi ¢ phase is dried and

evapor at ed. b ohi@MefeosisaRih Sééf(G nple mb)dime 1®B®fm$lbf0me@€j'lewf:th
es

hexane- et hyl acetate v

(S) - 3- hydr oﬁﬁ@flﬁ?i ilq]cﬁ BRASTAIM, WB&;}F a‘E%O‘f"ﬁ]%’ “oand 6373} (9fc [err)
+53| 5[}?”1}I (031N 1sd3huﬁt (Hﬂ)droxrde s@lutiomhertadteg @sbpwider anereno. fromce) is
emul siti e

ST Lo Suesehichust e Ukl FORGHRS OoRer Sa bR AR R
I;I ga;e P-80 then isepdravdd,ofwd3hédl sach uwatdr, odiidd snd ucvapnratﬁd:a pﬂ‘h&rfrlelnd at
Aftery40 hOLﬁ’rg g(gi &%cgcg@cgn g}l z&ﬁi ﬂég)ﬁtﬂg %ﬁh%%{:%ﬁo‘é@lﬁﬁnﬁéoo m go

met hyl ene chhethyié monphobae41>dﬂ1—1mmt0umthy @(bﬂmtéd MS ¥i$R)net hyl ene

chl ori de an(cjis @;1 1,.c phase is dried and evapor at ed. Chromat ography
of the residue ‘over silica gel with hexane-ethyl acetate gives 49.5 ¢
of t-butyl (R)-3-(butyryl oxy- nmet hyl ) - 1- pi peri di necarboxylate. This is

di ssol veqpi qf #50 87’9 $fof the Shlaiell o‘b’tﬁ%@dquéf‘ H8afd dafsoidegog um
hydr oxi de soq ¢:t| stirred overni.g @ g En%tevag}%at ed. The residue
is taken up ¥thml OfZG@Wﬁ agrlates h‘ﬁaéﬁé c’i’?‘t‘lt gén VR with water, the

hydrochloric acid in ethyl acetate and stirred at room

temperature.  After evaporation of the resulting suspension there

are obtained 7.3 g of ethyl (RS)-(2-aminomethyl-morpholin-4-

15 yl)-imino-methylcarbamate hydrochloride, MS (ISP): 231.4

(M+H)*,
Example S1
20 The following compounds are manufactured analogously to

Example 50 from the corresponding esters:

a) from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5-yl-ethyl)-

3-(naphthalen-2-ylsulphonylamino)-succinamate (Example 36Ac),
25

ethyl [2-[(S)-3-[{cyclopropyl-2-(tetrazol-5-yl)-ethyl-car-

bamoyl}-3-(naphthalen-2-ylsulphonylamino)-propionylamino-
methyl]-morpholin-4-yl]-imino-methylcarbamate, (1:1)-epimer
mixture, MS (ISP): 671.6 (M+H)+;
30 - _

b) from N-(3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-

alanyl]-N-cyclopropyl-B-alanine ethyl ester (Example 2.B)j)/9}),

ethyl 3-[{(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
35 morpholin-2-ylmethylcarbamoyl}-2-(naphthalen-2-ylsulphonyl-
‘amino)-propionyl]-cyclopropyl-amino]-propionate or ;he amidino
group tautomer, (1:1) epimer mixtre, MS (ISN): 673.5 (M H)

—_—
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aqueous phase is extracted with nethylene chloride and the or gani c

phase is dried and concentrated. Chromatography of the resi due over
silica gel with hexane-ethyl acetate ,g ves 33.7 g of t- but yl

(R) - 3- hydr oxymnet hyl - 1- pi peri di necar bo ;I ate, [err]= - 60. 7[err] (c= 1.0,
Et OH) . e) A solution of 5.0 g of the product fromd) in 100 m of
pyridine is treated with 5.4 g of rExéthpi®sd2phonyl chloride. The
reaction mxture is stirred, then evaporated, taken up 200 m of et hyl
acetate and washed with water and aqueous 10% CuSQ err|] solution. The

organi ¢ phase i sTdei eOrmspoadaxg)rm‘bddr:tSTragerebtam analogassly to

o LSRR € BN My el
sul phonyﬁoxydeylr)y?b)(mphcshpb&n@ Mbemalp @ﬂmlamm) succinamate (Bxamplgol ution
of the prodyghirgxdelthkn foloWing aMthohfethyRpiSdtidine derivatives:

a) from ethyl (S)-(3-aminomethyl-piperidin-1-yl)-imino-
methylcarbamate hydrochloride (Example 48d),

10

ethyl [(8)-3-[(S)-3-[cyclopropyl-2-(tetrazol-5-yl)-ethyl-

carbamoyl]-3-(naphthalen-2-ylsulphonamino)-propionylamino-
methyl]-piperidin-1-yl}-imino-methylcarbamate, MS (ISP): 669.6
(M+H)H+

15
b) from isobutyl [(S)-3-aminomethyl-piperidin-1-yl]-imino-
methylcarbamate hydrochloride (1:1) (Example 49)

ethyl (S)-Nl-cyclopropyl-N4-[(S)-1-isobutoxycarbonyl-
20 amino-imino-methyl)-piperidin-3-ylmethyl]-2-(naphthalen-2- )
ylsulphonylamino)-N1-[2-(tetrazol-5-yl)-ethyl]-succinamide, MS
(ISP): 697.5 (M+H)*.

Example 53
25 | | -
The following products are obtained analogously to Example
. 48 using the corresponding arylsulphonyl esters in place of t-
butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-(naphthalen-
2-sulphonylamino)-succinamate:
30

a) from N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-
alanyl}-N-cyclopropyl-B-alanine ethyl ester (Example 2.B)j)%)¢
/

ethyl 3-[[(S)-3-[(S)-1-(ethoxycarbonylamino-imino-methyl)-
35 piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
' ylsulphonylamino)-propionyl]-cyclopropyl-amino]-propéonate or
the amidino group tautomer, MS (ISP): 673.5 (M+H)¥; —— T
TTHSSheetHas

LT



with 3.25 g of sodium azide. The reaction mxture is stirred at

50[err] C for 15 hours and evaporated. The residue is taken up in

wat er and et her and washed with water. The ether phase is dried

and evaporated. 4.0 g of t-butyl (R?2-azidonethyl-1-piperidine-

car boxyl ate are obt ai ned. g)l) A solution of the product from
f) in 100 of gidwn ' 2907 -tert- ORES n f
hydr ogen i Ebghe preseﬁhgugl 0(.86) 2-[2-tert bues of b;?(ﬁ{i gﬁ%%’g?ggypmen, t he
feaction i §d16tl oKy CRTboEyAE Bydl-carbamoyl]-ethylsy phagyyldnberzord with
met hanol . T(Hm?[@ 3Bpj,ned 3.4 g of t - butyl

(S)-3-am nonet hyl - 1- pi peri di necar boxyl ate, [err] = 17.7[err]

(c = 0.6, EXCH). g)2) Analogously to e), f) and g)1), from
-butyl §S)- 3- hyeffigay- 3-[((S)-3-((S)-1-(&hoxiycarbonglamimsdatinoxlohgliher e is
obt ai ned t - but vyl. ) 5 3- lcarb alT Qo(gt h EH l-piy%ri di,necar boxyl at e,
[err] = +23PHEiAn-LYmpetpylcarbamoyl]-2- &&( oxycarbonyl-"" )7 5
sol uti on of peflylsulfphidmeylpmidegt pfopiong)l] ey dodropydfamino]-

met hyl ene ¢ :] I ..t [ea de g ] . { '

base and Z%g&bggﬁe §{h§ﬂ% %ﬁg%cérgﬁé. %A}Qﬂf“t&? ifllgr rilsr?g}'t W‘g

sol ution i s(MvEDb6rated, the residue is suspended in ethyl acetate,
filtereqgand the filtrate is extracted with water. The organic

phase is dried, evaporated and the residue is chronatographed on
Example 54

Analogously to Example 3, but using the corresponding
esters, there are obtained:
15
54a) from the ester of Example 51b)

3-[[(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
morpholin-2-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
20 amino)-propionyl]-cyclopropyl-amino]-propionic acid or the
amidino group tautomer, (1:1) epimer mixture, MS (ISN): 645.2
(M-H)~;

54b) from the ester of Example 53'b)

25
54b)1. 2-[(S)-1-[(2-carboxy-ethyl)-cyclopropyl-carbamoyl]-2-[(S)-
1-(ethoxycarbonylamino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-ethylsulphamoyl]-benzoic acid or -the
amidino group tautomer, MS (ISP) 639.5 (M+H)+, and
30
54b)2. 2-[(S)-1-[(2-ethoxycarbonyl-ethyl)-cyclopropyl-
carbamoyl]-2-[(S)-1-(ethoxycarbonylamino-imino-methyl)- ;"
piperidin-3-ylmethylcarbamoyl]-ethylsulphamoyl]-benzoic acid or
the amidino group tautomer, MS (ISP) 667.6 (M+H)+.
35
—
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silica gel with hexane-ethyl acetate (1:1). There are obtained

2.3 g of N[[(S)-1-t-butoxycarbonyl)-3-piperidinyl]nethyl]glycine

ethyl ester, EI-MS: 243 (Mt-butyl). i) A sol ution of 1.65
g of t-butyl (S)-hexahydro-[err]-(2-73

napht hyl sul phonam do) - y- oxo- 1H azepine- 1 -butyrate (Exanple

1Ib) in 50 m of nethylene chloridgEigmpleeadsd at Oferr]Cwith 5.5 m

of- trifluoroacetic acid. After stirring the m xture i s evaporated.

The residue is dissolved in 31 mMl of DWF, treated with 2.3 m of

oline, 1.60 g of AR@Rgouily teoEnkmpleo29,lvdag of the product fromh) in 2
of DMF. After stirring the reaction m xture is evaporated, the residue is
taken up in ethyl acetate and extracted with water. After drying the
organi c phasp, ebepzylaxiyoartomylaminoetorgicapisidofcychepropyiatneden il i ca gel
w t h hexane )h)ﬂ48aﬁglt)ate there are obtained 2.0 g of t-butyl

(S)-3-[N-[(

b) benzyl 2-cyclopropylamino-ethylcarbamate hydrochloride
(1:1), MS (EI): 234 (M),

10
c) tert-butyl (S)-3-[(S)-3-[(2-amino-ethyl)-cyclopropyl-car-
bamoyl]-3-(naphthalen-2-ylsulphonylamino)-propionylamino-
methyl]-piperidine-1-carboxylate hydrochloride (1:1), and

15 d) tert-butyl (S)-3-[(S)-3-[cyclopropyl-(2-pyrazin-2-ylcar-
bonylamino-ethyl)-carbamoyl]-3-(naphthalen-2-ylsulphonyl-
amino)-propionylaminomethyl]-piperidine-1-carboxylate,
MS (ISP): 708.8 (M+H), there is obtained

20 (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-{2-
(pyrazin-2-ylcarbonylamino)-ethyl}-succinamide acetate (1:3), MS

(ISP): 650.7 (M+H).
This Sheet Has Been Replaced

25 Preparation of the starting material: “"'I" IIII" ”Il III

a) 23.1 g of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (EDC) are added while stirring to 24 g of N-
benzyloxycarbonyl-glycine and 8 ml of cyclopropylamine in

30 240 ml of methylene chloride and the mixture is stirred at room
temperature for 4 hours. The mixture is taken up in ether and
washed with IN hydrochloric acid, with bicarbonate solution,4nd
with water. After drying and evaporating the ether phase there
are obtained 23 g of benzyloxycarbonylamino-acetic acid

35" cyclopropylamide.

b) 17.6 ml of borane- dlmethyl sulphide are addécf dropwise at
10-230 to 23 g of the product from a) in 250 ml of THF. The



(azepan -1 -yl)-3 -(naphthal ene-2-sul phonyl am no) - 4- oxobutyryl] -

N- et hoxycar bonyl nmet hyl am nonet hyl ] -piperidine- 1 -carboxylate, M (ion
spray): 687.3 (MtH)[err]. Exanpl e 13 A
solution of 1.0 g of the ester produc4from Exanple 12 in 10 ml of nethanol
is treated with 9.0 m of 1N sodi um hydroxide solution. After stirring 9.0

i RGN OG! feRRlduBiE: JHRL, BR SBb B8 iBocVaRGRRRdN: e

residue is pned-on r-acetonitrile and
there is tmgdrobhborm@da@dSage oddded dropw1se thereto while cooling with

R) - 1- I -1 1)-3
Hhapht @F‘“E?Ssighgﬁy{ﬂ?ﬁ%%% PRty SRR D e SRR (1o
spray): 601The phasp. is ‘washed with watcr he aqueogs(ap,lpa@slare A)

?g)a' ﬁgguil % aggsﬁﬁ@ %ail)?t fggi';&o%ﬂ& ?n1obifaaneckod1@a1 hy8fS¥Tde t slukidn
(4-tri f%luor%tma%?énw eIy | ﬁ‘Fn%ﬁh%uEE?Wén&f% washed wighpy|

[(9)-3- [(fsl)wire!rafthﬁﬁ amdmﬁcﬂe(qmz)pwmrlmnhgdrodhm@:ﬁbymar Piamelbkan)
-2-(4-tr u({ Ocr{)entce tra ef nyLﬁlu Qesx%e is suspended in ether and filtered.
There are obtained 11 g of benzyl 2-cyclopropylamino-ethyl-

10 carbamate hydrochloride.

c) Analogously to Example 29b)c)d)e) there is obtained tert-
butyl (S)-3-[(S)-3-[(2-amino-ethyl)-cyclopropyl-carbamoyl]-3-
(naphthalen-2-ylsulphonylamino)-propionylaminomethyl]-

15 piperidine-1-carboxylate hydrochloride.

d) 94 mg of pyrazinecarboxylic acid and 127 mg of EDC are
added to 400 mg of the amine hydrochloride from c¢) and 0.11 ml
of Hiinig base in 4 ml of methylene chloride. The mixture is

20 stirred at room temperature for 20 hours and then taken up in
ethyl acetate. The ethyl acetate phase is washed with water.
After drying and evaporation the crude product is chromato-
graphed over silica gel with ethyl acetate/methanol (9:1). There
are obtained 288 mg of tert-butyl (S)-3-[(S)-3-[cyclopropyl-(2-

25 pyrazin-2-ylcarbonylamino-ethyl)-carbamoyl]-3-(naphthalen-2-
ylsulphonylamino)-propionylaminomethyl]-piperidine-1-
carboxylate.

This Sheet Has Been Replaced

mane s [[HHAN

The following compounds are obtained analogously to

Example 55, but using the corresponding acids or acid de.nvgdves
in place of the pyrazinecarboxylic acid used in Example 55d)
namely using a) monomethyl oxalyl chloride, b) SO3-N(CH3)3

35 complex, c¢) benzyl chloroformate, d) chloroacetic acid, e)

- phenoxyacetyl chloride, f) phenylglyoxylic acid, g) pyrwvxc acid, h)
nicotinic acid, i) nicotinic acid N-oxide and, respecnv“ély, ) 3.4-
dihydroxyphenylacetic acid:

30



am no) pr opi onyl -cycl opropyl - am no] -acetate (1:1), M5 (ion- spray): 605.4
(MtH) [ err], ThibSheet Hhd BYRA Réprabddt Y1 (S) - 3- (4-t - butyl - phenyl sul phonyl am no) - N-

cycl opropyl A yl met hyl - succi namat e, et hyl

[(S)-3-[(9)- 1mgﬂrﬂmﬂﬂﬂﬂ met hyl ) pi ge¥i di n-3- yl net hyl car banoyl ]

-2-(4-t-butyl | am no) -

38 propionyl -cycl opropyl -am no] acetate (1:1), MS (ion spray): 593.5 (MtH) +,

c)- from t-butyl (S)-3-(biphenyl-4-ylsul phonyl am no) - cl.o- , ..

o opyl - N etdioxy Mesbul ARy L Shebl Sk amino imnin Methy{)-piperidin-
3-ylmethylcarbamoyl}-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-ethyl}-oxamate acetate (1:1), MS

5 (ISP): 630.5 (M+H);

b)  2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-

ylmethylcarbamoyl]l-2-(naphthalen-2-ylsulphonylamino)-

propionyl}-cyclopropyl-amino]-ethylsulphamic acid, MS (ISP):
10 624.5 (M+H); '

c) benzyl 2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-

ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-

propionyl]-cyclopropyl-amino]}-ethylcarbamate acetate (1:1), MS
15 (ISP): 678.5 (M+H);

d)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

Nl-(2-chloroacety1amino-ethyl)-N1—cyclopropyl-2-(naphtha1en-2'-

ylsulphonylamino)-succinamide acetate (1:1), MS (ISP): 620.4
20 (M+H);

e) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-

phenoxyacetylamino-ethyl)-succinamide acetate (1:1), MS (ISP):
25 678.6 (M+H);

) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-{2-(2-

oxo-2-phenyl-acetylamino)-ethyl]-succinamide acetate (1:2), MS
30 (ISP): 676.6 (M+H);

g) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylm?yl{yl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[{2-(2-
oxo-propionylamino)-ethyl]-succinamide acetate (1:1), MS (ISP):
35 614.6 (M+H);
. Py
h)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidifi-3-ylmethyl]-.
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-



This Sheet Has Bee R
ethyl (S)-3- [(S) 1- (am no-i m no- net hyl ) pi peri di ‘?dbanoyl]
- 2- (bi phenyl - 4-yl sul phonyl am no) - N- cycl o- prop&] oacet ate
hydrochl oride (1:2), MS (ion spray): 613.4 (M rom t-butyl

(S)-N-cycl opropyl - N-et hoxycar bonyl net g - 3-
- met hyl qui nol i n- 8-yl - sul phonyl am no) - succi namat e, et hyl

(S)-3-[(9)- }:n0 .

yl et hyl car %@&gﬂ?g ?\I—ﬁlcgfbo%%ﬁl}lg %Sﬂxgt Em?cqllrjllaﬁlol i a§_etate (1:2), MS

yl sul phony! d&$Rp) %9dp{ Jam no-acetate (1:1), MS (| on spray): 602.2
(MtH) +.  B) The diester starting material is obtained from
t-butyl-(S)-2- (1 -t-butox formam do) - N-cycl opr gpy! - é(et hoxycar baonyl ) -
met hyl ] succﬂﬁanat@)(‘%tﬁb‘f» I2minp-immee vgstlyl)-Prpesidimi e vimethydd - usi ng

h | .
tnaFe)htCﬁ;lrgﬁlogggt ?OrIp&l@ymm[ﬂhh‘i?fnlztﬂsﬁ%ﬁh@ﬁy[zﬁhiﬂo) -N1-[2-(1

(S)- Ncyclom@wpcwmﬂéﬁyeamém nécma@l% acetate (1:1), MS (ISP):
trifluorometdgd.spiMs)sul phonyl am no) - succi namate, M5 (ion spray) 523.0
(MtH)[err], b) t-butyl (S)-3-(4-t-butyl-phenyl sul phonyl am no)-N-cycl o-
i) (S)-N4-((S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
10 Nl-cyclopropyl-N1-(2-(3,4-dihydroxy-phenylacetylamino)-ethyl]-
2-(naphthalen-2-ylsulphonylamino)-succinamide acetate (1:1), MS
(ISP): 694.6 (M+H).

Example 57
15
The following acid is obtained analogously to Example from
the ester of Example 56a):

N-[2-[[(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-
20 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-ethyl}-oxamic acid, MS (ISP): 616.5
(M+H).

Example 58

25
Analogously to Examples 29 and 55, but using methyl [(S)-
3-aminomethyl-piperidin-1-yl]-imino-methylcarbamate hydro-
chloride (1:2) in place of t-butyl (S)-3-aminomethyl-1-piperidine-
carboxylate (Example 29d), there is obtained methyl [(S)-3-[(S)-3-
30 [(2-chloroacetylamino-ethyl)-cyclopropyl-carbamoyl]-2-
(naphthalen-2-ylsulphonylamino)-propionylaminomethyl]-
piperidin-1-yl]-imino-methylcarbamate, MS (ISP): 648.4 (M-+#).
Y

Preparation of the starting material:
35
: Analogously to Example 48, but using methyl chloroformate
in place of ethyl chloroformate (Example 48c), therd is obtained



propyl - N- et hoxycar bonyl net hyl - succi namate, MsS (ion spray): 511.1 (M+H) +,
C) t-butyl (S)-3-(biphenyl-4-ylsul phonyl am no)-N-cycl o-

propyl - N- et hoxycar bonyl net hyl - succi namate, M5 (ion spray): 531.4 (M+H) +,
39 d) t-butyl (S)-N-cyclopropyl-N-2&fhoxycarbonyl net hyl - 3- (3-

met hyl qui nol i n- 8-yl - sul phonyl am no) - succi namate, M5 (ion spray): 520.2

M+H) +. - -acids
<(51reH2)bt ai negleatr}}gllo {)(uss)l 2 amlbmetpgl?ﬁ%@g nﬂ;i ls]t%rpséﬂ-&qn%%{a)‘nlglﬂ’éB&A):
mate hy rochlonde (1: 2) MS (thermospray% 1

Example 59
5
The following dompounds are manufactured analogously to
Example 58:

a) Methyl N-[2-[cyclopropyl-[(S)-3-[(S)-1-(imino-methoxy-

10 carbonylamino-methyl)-piperidin-3-ylmethylcarbamoyl]-2-
(naphthalen-2-ylsulphonylamino)-propionyl]-amino}-ethyl]-
oxamate, MS (ISP): 702.6 (M+H);

b) benzyl 2-[cyclopropyl-[[(S)-3-[(S)-1-(methoxycarbonyl-

15 amino-imino-methyl)-piperidin-3-ylmethylcarbamoyl]-2-
(naphthalen-2-ylsulphonylamino)-propionyl]-amino]-ethyl-
carbamate, MS (ISP): 736.7 (M+H);

c) methyl [(S)-3-[(S)-3-[cyclopropyl-(2-methylsulphonyl-

20 amino-ethyl)-carbamoyl]-3-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate,
MS (ISP): 680.5 (M+H).

Example 60
25 .
Analogously to Example 29, but using N-cyclopropylglycine
) ethyl ester in place of 2-butyl-aminoethyl azide hydrochloride (in
Example 29b), there is obtained via
30 ([(S)-3-[(S)-1-tert-butoxycarbonyl-piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-cyclo-
propyl-amino]-acetic acid and /f

tert-butyl (5)-3-[(S)-3-(cyclopropyl-methoxycarbamoyl-
35 methyl-carbamoyl)-3-(naphthalen-2-ylsulphonylamino)-

propionylaminomethyl]-piperidine-1-carboxylate, i

-’
This Sheet Has Been Rep

w



a) [(S)-3-[(S)-1-(AmM no-i m no-net hyl ) pi peri di n-3-.)./I .rret hyl - car banoyl ]
-2-(4-trifluornethyl-phenyl sul phonyl am no) -
propi onyl -cycl opropyl -am no]acetic acid, MsS (ion spray): 577.4 (MH)[err],
b) [(S)-3- [(S)- 1 -(am no-inino-mdthyl)piperidin-3 -yl methyl- carbanoyl ]
-2-(4-t-butyl phenyl sul phonyl am no) - propi onyl - cycl opropyl - am no] - acetic
acid, M5 (ion spraviNg-PES)4 - -im%Ro-methyl)-piperidin-3-ylmethyl]-
(S)-3-1(9)-1-( SHENAS) ﬁet(%thi‘?‘gi TG )né’t”?@n- ar gﬁ?rrrn%l‘ i
- 2- (bi phenyNl:qyglwqﬂwnwlame)owe%bwpa%u Il b BAPhARARR 2Eet i ¢
acid, M (iggufHalamPed)-duddtibinide déetate (1:1), MS (ISP): 588.6
(S)-3-[(9 Oéﬁ_ﬁgn no-i m no- net hyl ) pi peri di n-3-yl net hyl - car banoyl ]
-N-cycl opr ~ (3 -met hyl qui nolin-8 -yl sul phonyl -
am no) - ps opi onyl am no-acetic acid, M5 (ion spray): 574.4 (MtH)[err].
Exampl e 16 A _solution of 0.34g of the.product from Exanple 15A)d) in
25 m of et hanolpqegaﬁ’té%q eﬂpvﬁ%tch siariﬁ’%fmélgeé?ﬁc acid and 0.1 g of Pd/C and
hydrogenat ed under nornal conditions. After filtration and evaporation of
the filtrate thesg, 'nig oRygai mg)%-][839-qutcxl\t‘:lgls@x'ycarbonyl-piperidin-3-

ylmethylcarbamoyl]-2-(naphthalen-2-sulphonylamino)-

10 propionyl]-cyclopropyl-amino]-acetic acid are stirred at room

temperature for 20 hours in 10 ml of methylene chloride

together with 71 mg of O-methylhydroxylamine hydrochloride,

0.28 ml of N-methylmorpholine and 376 mg of BOP. The mixture

is taken up in ethyl acetate and washed with 1IN hydrochloric acid

15 and then with water. After drying and evaporation the product is

purified over silica gel with ethyl acetate/methanol (9:1). There

are obtained 282 mg of tert-butyl (S)-3-[(S)-3-([cyclopropyl-

methoxycarbamoylmethyl-carbamoyl}]-3-(naphthalen-2-

ylsulphonylamino)-propionylaminomethyl]-piperidine-1-
20 carboxylate, MS (ISP): 646.6 (M+H). This Sheet Has Been Replace

e o LT

| The following compounds are obtained analogdusly to
25 Examples 29 and 60:

a) (S)-N4-[(S)-1-(Amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-benzyloxycarbamoyImethyl-N1-cyclopropyl-Z-(néphthalen-2-
ylsulphonylamino)-succinamide acetate (1:1), MS (ISP): 664.5

30 (M+H);

b)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-yl-
methyl]-Nl-cyclopropyl~N1-methylsulphonylcarbamoylmet/hyI-2-
(naphthalen-2-ylsulphonylamino)-succinamide acetate (1:1), MS
35 (ISP): 636.5 (M+H);
d
¢)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidiff-3-ylmethyl]--
N1l-cyclopropyl-N1-cyclopropylcarbamoylmethyl-2-(naphth alen-



3- [(S)-1 -(am n o-imno-nethyl)piperidin-3 -ylnethyl carbanoyl] -
2-(3-nmethyl- 1,2,3 ,4-tetrahydroquinolin-8 -yl sul phonyl am no) -

propi onyl ]-N-cycl opropyl -am noacetic acid acetate (1:1), MS (ion spray):
578. 4 ( M+H) +. 7 79 40

Exanpl e 17 Anal ogously to Exanple 1, fromt-butyl (S)-Ncyclopropyl-

obt i ned, (& &&wﬁt%ﬁ?ﬂwﬁ%@%ﬁ%@ﬁe%@ﬁ@ﬁ gy e e

-cycl opropy( Hhapht hal en- 2-yl sul phonyl ami no) - N1- ( 3- oxobutyl ) - SUCCI nani de
hydrochloride (1:1), M5 (ion spray): 571.2 (MrH)[err]. Preparation of

the starti ng)mat ?55-%4:1-[(8)—1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
5 Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(pyridin-
3-ylmethylcarbamoylmethyl)-succinamide acetate (1:2), MS (ISP):

649.5 (M+H);

e)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

10 Nl-cyclopropyl-N1-[2-(3,4-dihydroxy-phenyl)-ethyl-
carbamoylmethyl]-2-(naphthalen-2-ylsulphonylamino)-
succinamide acetate (1:2), MS (ISP): 694.5 (M+H);

f) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-y1]-N1-

15 cyclopropyl-N1-(2-hydroxy-ethylcarbamoylmethyl)-2-
(naphthalen-2-ylsulphonylamino)-succinamide acetate (1:1), MS
(ISP): 602.2 (M+H).

This Sheet Has Been Rep

— [T

2.0g of (S)-N-(3-benzyloxy-propyl)-N-cyclopropyl-3-

(naphthalen-2-ylsulphonylamino)-succinamic acid and 1.35 g of
methyl [(S)-3-aminomethyl-piperidin-1-yl]-imino-methylcarba-
mate hydrochloride (1:2) (Example 58) are stirred at room

25 temperature together with 1.91 g of BOP and 2.34 ml of 1,8-
diazabicyclo(5.4.0)undec-7-ene (DBU) in 20 ml of methylene
chloride. After evaporation and chromatography over silica gel
with ethyl acetate/methanol (19:1) there are obtained 2.35 g. of
methyl (S)-3-[(S)-3-[(3-benzyloxy-propyl)-cyclopropyl-

30 carbamoyl]-3-(naphthalen-2-ylsulphonylamino)- proplonylammo-
methyl]-piperidin-1- yl] imino-methylcarbamate.

20

/

/
Preparation of the starting material: /

35 a) 8.58 g of N-BOC-cyclopropylamine and 15g of O-benzyl-3-
bromo-1-propanol in 90 ml of DMF are treated at 0 -50 with 2.5¢g
of sodium hydride (55% in oil). The mixture is stirtéd at 0-59 for -
1 hour and at room temperature for 3 hours and then treated at



a) A solution of 13.9 g of di-t-butyl dicarbonate in 140 m of dioxan is
added dropwi se while cooling to a solution of 10 g of N o
cycl opropyl -[err]-alanine ethyl ester in 100 ml of dioxan. After stirring
the reaction mxture is evaporated. A8er drying the residue there are
obtained 16 g of ethyl 3-(t-butoxycarbonyl- cycl opropyl-am no) propi onat e,

solution in® é?‘a'e?ﬁgféﬁé G spilomiad dMgfle ool T IR 21575 o
the product PRF#APBEd | i 1®berﬂwaichHFd Wre eatheri phaseg are rwe&ﬁlttdarrp'et}ature
the m xtureyjge£oth&f dfed and é‘oxﬁéliﬂt?ﬁ%d?"‘ After %fhréﬁ?qter rgph?“ YET e

met hyl l'ithiu sol ution ,in gerr)er are add rQp

reaction softiGd &l sWikcdher/Rexane d1cd) thS%Ié\f% 8s8f uPRadyeE odfen stirred

sul phat eslowtpor:msmlu@f 58 plddde mru&hml@rw@xm afibgin M tAyef hy!

Th ths or | esolumn t hen
3??2? :nd eggﬁé‘%af 'gn@‘et I’i!%SIfjggl H”ué’rﬁtaéh? g?{he@eoﬁrléfrtﬁ S&Tgel with

hexane- et hyfiliered aoff 4nd. whlh@dfwi%fﬁhﬁm'ﬁrgidgagg cbrainddt 3.0¢d of. §87 ?]Ic\/#
| sobuly Z%ij%r% S B0 K Crobyl-amiE U imeRLaie E@b in'a
second frac20or{M+H)g of t-butyl cycl opropyl oxobutyl car bani dat e,
Fab- M5: 1471 (Misobutyl ene).
b) 9.0g of product from a) and 11.77 g of N-(2-naphthyl-
sulphonyl)-L-asparatic acid 4-t-butyl ester (Example 23a) are
stirred in 200 ml of methylene chloride together with 14.4 g of
BOP and 15.9 ml of Hiinig base. The mixture is taken up in ether
15 and the ether phase is washed with IN hydrochloric acid and then
with water. After drying and evaporation of the ether phase the
residue is chromatographed over silica gel with ethyl acetate/
hexane (1:2). There are obtained 14.85 g of tert-butyl (S)-N-(3-
benzyloxy-propyl)-N-cyclopropyl-3-(naphthalen-2-ylsulphonyl-
20 amino)-succinamate, MS (ISN): 565.8 (M-H).

c) 14.85 g of the product from b) are dissolved in 60 ml of
dioxan and this solution is treated with 120 ml of 4.8 molar
hydrochloric acid in dioxan. The mixture is stirred at room
25 temperature, taken up in ether and washed with water. After
drying and evaporation of the ether phase there are obtained
12.87 g of (S)-N-(3-benzyloxy-propyl)-N-cyclopropyl-3-
(naphthalen-2-ylsulphonylamino)-succinamic acid, MS (ISP):
509.2 (M-H). e —
30 This Sheet Has Replaced

e (I

970 mg of methyl (S)-3-[(S)-3-[(3- -Benzyloxy-propyl}-
cyclopropyl-carbamoyl]-3- -(naphthalen-2-ylsulphonylamino)-
35 propionylaminomethyl]-piperidin-1-yl]-imino- -methylcarbamate
~ are dissolved in Sml of methylene chloride and the solution- is
treated with 5ml of a 0.5 molar boron tribromide %olution in
methylene chloride. After stirring at room temperature for



d) A solution of 18.2 g of the product fromb) in 80 m of ethyl acetate
Is treated wwth 40 M of a 4 nolar hydrochloric acid 41

solution in ethyl acetate. After stirring the precipitated nmateri al

is filtered off and washed with ethyl8acetate. After drying there

are obtained 3.6 g of 4-cycl opropyl am no- 2- net hyl but an- 2- ol

hydrochl ori des hbabs Mhe MiXiMeeris] treated with €0 mlAoFokaturedofsodidmg of the
eated w O mM of

product fromc),in 30 of et hyl . acetate is,t h

a 4 nol ar hgllcﬁ%éﬂ%ﬁei égll%[?%ln- Phe MEHUEE | tn BARUEPRGE é%‘é‘f"'&t“e.e[f‘)ﬂfter

Zti?,rri n? Zhecfmaxé' uared iwaavap%&bﬁddryigg and aevapbradidn thhesrgedare obt Fti ned

.3 g of 4-cyclonrepyl am.ne- ... butan-.2- one. sol ution

of “2%0"g of POUR FPRATHER over. silica goIf Wi 1Byl agerate/metlanol 950 1" o

met hyl en§ chheré darei obtamzded6di mlg ©f5 pure ometh ek HYE)-3-[(S)-3-
[cyclopropyl-(3-hydroxy-propyl)-carbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionylaminomethyl]-piperidin-1-yl}-imino-
methylcarbamate, MS (ISO): 617.7 (M+H).

10 Example 64

274 mg of methyl [(S)-3-[(S)-3-[cyclopropyl-(3-hydroxy-
propyl)-carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate

15 (Example 63), 1 ml of IN methyl iodide in THF, 2 ml of 1 molar
DBU solution in THF and 2 ml of methylene chloride are stirred
together at room temperature. The mixture is concentrated and
the residue is chromatographed over silica gel with ethyl acetate-
methanol 9:1. There are obtained 120 mg of (S)-Nl-cyclopropyl-

20 N4-[(S)-1-(imino-methoxycarbonylamino-methyl)-piperidin-3-

ylmethyl]-N1-(3-methoxy-propyl)-2-(naphthalen-2-
ylsulphonylamino)-succinamide, MS (ISO): 631.6 (M+H). This Sheet Has Been Replaced

Example 65 |
25 '

Analogously to Example 29, but using a) phosphoric acid
diphenyl ester chloride or b) phosphoric acid diethyl ester
chloride in place of monoethyl oxalyl chloride (Example 29f), there
are obtained

30 :
a) 2-[[(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl}-2-(naphthalen-2-sulphonylamino)- A
propionyl}-butylamino]-ethylamidophosphoric acid diphenyf ester
acetate (1:1), MS (ISP): 792.4 (M+H),
35
b) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-j-yl]-Nl-
butyl-Nl—(Z-diethoxyphosphorylamino-ethyl)-z-(n-‘i'i)hthalen-2- -,
sulphonylamino)-succinamide acetate (1:1), MS (ISP): 696.2 (M+H).



nor pholine, 3.1 g of N (dinethylam nopropyl)-N -ethyl carbo- di i mde

hydr ochl oride and 0.17 g of 4-di nethyl am nopyri di ne. The materi al
obt ai ned under e), dissolved in 20 m, of nethylene chloride, is
added to this solution. After stirri ﬁgzothe reaction solution is
poured into ice-cold 5% potassi um hydrogen sul phat e- 10% pot assi um
sul phate and extracted with nethyl ene chl ori de. The organi c phase
is washed with sodi um chl ori de sol %t [ ﬁﬂglet %n dried and evaporat ed,
and the residue is chromatographed silica gel wth hexane-nethyl

acetate 2:1. There are obtained 3.7 g of t-butyl

(S)-N-(2-acetyl e | JonIetv QUL oyl aE NQie; f ;
N-cycl opropyl - su}égiylrﬁggr?ats& q&s%‘%@?ﬁlgp?'gy)mgg’gs}%g %f—i)bﬁé)rdr ].d-lcarbo-nate g)
From t heS pdodplaceopf f thyheehdorefosmate én Example dé&ﬁ)t ghere is obtgingds e
2.B)i) therngg4 s obtained t-butyl (S)-N-cyclopropyl-3-

(napht hal en- f—yl sul phonyl am no) - N- (3 - oxo-butyl)succi namat e, :

Fab- Ms: 433 (M sobutyl ene). Exanpl e 18
Anal ogously to Rspueyl7.(SHrGBubenzytbRpEaryoplafiromethyl-piperidin-

(S
met hyl but an-2-0l _hydrochl ori de ( Exa d via .. t - butyl
(915 ¢ bt} SR RE R AT ARATE o pVisp, (it gSBray): 391 (Flrmd,
hydr oxyt@- ridwilut yl ) - succi namate, M5 (ion spray): 415.4

tert-butyl (S)-(3-aminomethyl-piperidin-1-yl)-imino-
methylcarbamate, MS (ISP): 257.2 (M+H)*,

15 ethyl [[(S)-3-[(S)-1-(tert-butoxycarbonylamino-imino-
methyl)-piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionyl]-cyclopropyl-amino]-acetate, MS
(ISP): 687.5 (M+H)*.

20 Example 67

Analogously to Example 1, but using [(4-aminomethyl-
piperidin-1-yl)-imino-methyl]amine dihydrochloride in place of
(S)-1-amidino-3-(aminomethyl)piperidine dihydrochloride, there

25 is manufactured ethyl (S)-3-[[3-[1-(amino-imino-methyl)-
piperidin-4-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl]-cyclohexyl-amino]-acetate hydrochloride, MS
(ISP): 629.6 (M+H)*.

30 Preparation of the starting material:

a) A solution of 130g of 1,1-dimethylethyl (4-piperidin}y};
methyl)-carbamate in 1300 ml of DMF is treated with 138'ml of
triethylamine and 61.8 g of formamidinesulphonic acid and the
35 mixture is stirred at room temperature overnight. The precipi-
tated material is filtered off, suspended in 500 ml of ;thanol,
again filtered off and dried. There are obtained 65% g of tert-

This Sheet Has Been Replaced
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(MtH) , and 42 b) t-butyl
(S)-N-cycl opropyl - N- (13- hydr oxy- 3- net hyl - butyl ) - 2-
napht hal ene- 2- sul phonyl am no) - succi n%rgat e, M5 (ion spray): 505. 3
(MtH)[err], there is obtained (S)-N-[(9)- 1
-(am no-i i no- met hyl ) - pi peri di n- 3-yl net hyl - N1 -cycl opropyl -N1
- (3 - hydr obuty1- nbttarhimeHiydino2methph) fEiperidin-4-ylmethylcarbamate
2-yl sul pho ucgs L 6he 0 (,de (1:1), Ms (ion
5o PR P S PS: 25PUCEM AT Exanpl e 19

spray):
The foll OWI ng esters are obtained anal ogously to Exanple 7A) ,

Pg;pztc?[t/lel fregﬁ’ﬂ 5N ot eRd ShiateialEoRERNRA 1 4RESY 1 2)PhréMissolved in

56 ml of IN hydrochloric acid and stirred at 50° for 5 hours.
The solvent is evaporated and the residue is suspended in 500 ml
of ethanol, filtered off under suction and dried. There are
obtained 48.5 g of [(4-aminomethyl-piperidin-1-yl)-imino-
methyl]-amine dihydrochloride, MS (ISP): 573.5 (M+H)*.

10 '

Example_68

The following products are manufactured analogously to
Example 67 from the corresponding tert-butyl esters:
15
68a) Ethyl [[(S)-3-[1-amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl}-cyclopropyl-amino]-acetate trifluoroacetate, MS (ISP):
587.8 (M+H)*; '
20
68b) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-Z—ylsulphonylamirio)-
propionyl]-benzyl-amino]-acetate hydrochloride (1:1), MS (ISP):
637.4 (M+H)*;
68c) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
: ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclohexylmethyl-amino]-acetate hydrochloride; MS
(ISP): 643.6 (M+H)*;
30
68d) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-pr
onyl]-butyl-amino]-acetate hydrochloride (1:1), MS (ISP): 603.4
(M+H)*;
35
68e) ethyl (S)-3-[[3-[1-(amino-imino-methyl)- pxperxdm 4-
ylmethylcarbamoyl]-2-(naphthalen-2- ylsulphonylammo)-

This Sheet Has Been Replaced
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a) Ethyl [(S)-3-[(R S)-4-(am no-im no-net hyl ) norpholin-2-

yl met hyl car banoyl ] -2-(4-trifl uoronethyl - phenyl sul phonyl -

am no) - propi onyl - cycl opr opyl - am no] gqet ate (1:1), M (ion

spray): 607.2 (MtH) +, et hyl

[(S)-3-[(RYS)- 4amn0|mno net hy, phol i n- 2- .

yl met hyl capsarigayll-exql @pfommlrwuﬁﬁgo CRIPRHEN R EdRacH oride, MS

propi onyl - mSmepﬁl\ﬁlr -acetate trifluoroacetate (1:1), M

(ion spray) 95.3 ( H)[err] and, respectively, c) et hyl
[(S)-3-[(R S)-4-(am no-i m no- rrethyl)rmrpholln 2- _

yl met hyl carﬂ@ﬂ)ﬂﬂth 1 2-(Q)i-pHEBYI F4amlinol phimyiraethyd) -pipeyidio-4-

propyl - gglon%m%?gﬁgﬁetﬁﬁ%t( apHtRaPeH S A8 ulghdhy1 dRiAb P

spray):
The fol | owiprgpaciyH- hcmzyibammeli-panpn@@aﬁ;sllyrex%ﬂEQmﬁhQﬂmalC (1: l)

tart f le 19:
[(9- 31 RS R REE IR ot phot i n-2-

yl met hyl car bamoyl | - 2- (4- tr| f | uor onet hyl - phenyl sul phonyl -
68g) ethyl (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-
10 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclohexylmethyl-amino]-propionate hexafluoro-
phosphate (1:1), MS (ISP): 657.5 (M+H)*,

anpl e 20

68h) (S)-N4-[1-(amino-imino-methyl)-piperidin-4-ylmethyl]-N1-
15 cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(3-oxo-
butyl)-succinamide hydrochloride, MS (ISP): 571.6 (M+H)*. ™

e

cet Has Been Replaced

Exanple 62 T

20 The following acids are manufactured analogously to
Example 3 from the esters of Examples 67 and 68:

a) (S)-3-[[3-[1-(Amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl}-

25 cyclohexyl-amino]-acetic acid hydrochloride, MS (ISP): 601.6
(M+H)*;

b) (S)-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-
30 cyclopropyl-amino]-acetic acid, MS (ISP): 559.6 (M+H)*;

c) [{(S)-3-[1-(amino-imino-methyl)-piperidin-4- ylmethyl-,
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)- proplonyl]-
benzyl-amino]acetic acid, MS (ISP): 609.5 (M+H)+;

35
d) (S)-[[3-[1-(amino-imino-methyl)-piperidin-4- ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)- prdplonyl)—
cyclohexylmethyl-amino]-acetic acid, MS (ISP): 615.5 (M+H)+;



43 am no) - propi onyl -cycl opropyl -am no] -acetic acid, M5 (ion spray): 579.1
(MtH) +, b) [(S)-3-[(R S)-4-(am no-i m no-net hyl ) nor phol i n- 2-

yl met hyl car banoyl ] -2-(t-butyl-phenyl sul phonyl'am no) - N-cycl o-

propyl - propi onyl ami noJacetic acid, M8Jion spray): 567.4 (MH[err], ¢)
[(S)-3-[(R S)-4-(am no-i m no-net hyl)-norpholin-2- ylnmethyl car banoyl ]

- 2- (bi phenyl - 4-yl sul phonyl am no) N-cycl 0- propyl - propi onyl am no] acetic
acid, M5 (ion spra Exarrpl e 21
Anal ogousl y¢} o é&&%ﬁr% ld- (%@ﬂngtHP!?%d“FF%YA)NPHB?WImf W lani ne in

place of N-¢z2-HutAo9xy-2-tithpheh Pieanlyy e IpdortyHaneinc)-pbopiorerd Jvi a
butyl-amino]-acetic acid, MS (ISP): 575.5 (M+H)*;

f) (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid hydrochloride, MS (ISP): 573.5
(M+H)+;

10
g) (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-
benzyl-amino]-propionic acid, MS (ISP): 623.6 (M+H)*;

15 h) (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-cyclo-

hexylmethyl-amino]-propionic acid, MS (ISP): 629.5.

LI

1.0 g of N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-
(2-naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine
(Example 4a) is dissolved in 10 ml of DMF, treated with 0.2 ml of
morpholine, 0.8 g of BOP and 1.1 ml of 4-ethylmorpholine and

25 stirred at room temperature overnight. The reaction mixture is
treated with. 20 ml of 1IN hydrochloric acid, evaporated and the
residue is chromatographed on a RP-18 column with a water-
acetonitrile gradient. There is obtained 0.5 g of (S)-N4-[(S)-1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-cyclopropyl-N1-

30 morpholin-4-ylcarbonylmethyl-2-(naphthalen-2-ylsulphonyl-
amino)-succinamide hydrochloride (1:1), MS (ISP): 628.5 (M+H)4.

Example 70 “II‘I
20

/
Example 71 /
35 A solution of 0.8 g of benzyl 2-[[(S)-3-[(S)-1-(amino-imino-

methyl)-piperidin-3-ylmethylcarbamoyl]-2- (naphthglen -2-
ylsulphonylamino)-propionyl]-cyclopropyl-amino]~
ethylcarbamate (Example 56¢) in 20 ml methanol is hydrogenated

Sheet Has Been Replaced



t-butyl met hyl (3-pyridinyl nethyl)carbamate, t-butyl -rac- nmet hyl
( 3- pi peridi nyl net hyl ) car bamat e, t-butyl-rac-[(1-am di no-3

- pi peridinyl)nmethyl]methyl- carbamate bisulphite and

rac- 3-[ (met hyl am no) net hyl ] - 1- pi peri gimcar boxam di ne di hydrochl ori de,
Fab-Ms: 171 (MtH) +, a) usi ng - but yl

(S)-N-butyl -N-(2- e hox

(napht hal et 2IQR8 %Bﬁgﬂ%%ogé’éa‘{;yMt gftfﬁxthe agdbtugs 2g ofhyl
3-[(9)-3-[ (Ealladidmh ()am:hurcoai no’I‘hetmabygsmmrﬁdlienccB ofvjl n}ate is
y:\gﬁgﬂghgﬁﬁ@ﬁr%fﬁ a%btﬁ rrgld(“]ga@gt&?%(ggte E7cﬁ oc():fhlthe ¢ usﬁbtf)meﬁ{/s (ion
spray): 63matetid éﬂrlpl ofbjl‘HF usi ed dropwme at 0° to a solution of
5 057 g of 3,4-bis(2-propenyloxy)-3-cyclobutene-1,2-dione in
20 ml of THF and the reaction mixture is stirred at room
temperature for 5 hours. The solvent is evaporated and the
residue is chromatographed on silica gel with ethyl acetate-
acetone-acetic acid-water (6:2:1:1). The product fractions are
10 evaporated and there is obtained, after drying the residue, 0.6 g
of (S)-N1-[2-[2-allyloxy-3,4-dioxo-cyclobut-1-enylamino)-ethyl]-
N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-
cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-succinamide ———
acetate (1:1), MS (ISP): 680.6 (M+H)*. . Bosn Replaced

: e (AN

0.1 g of the material obtained under Example 71 is dissolved

in 10 ml of acetonitrile with the addition of 1drop of water and

20 this solution is treated with 0.03 g of palladium(II) acetate and
0.08 ml of triethyl phosphite. Subsequently, 0.13 ml of 2N
sodium 2-ethylcaproate in water is added and the reaction
mixture is stirred at room temperature for 1.5 hours. The .
precipitated material is filtered off, washed with ether-hexane

25 and the filter residue is dried. There is isolated 0.090 g of (S)-
N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-
cyclopropyl-N1-[2-(3,4-dioxo-2-hydroxy-cyclobut-1-enylamino)-
ethyl]-2-(naphthalen-2-ylsulphonylamino)-succinamide acetate
(1:1), MS (ISP): 640.5 (M+H)*.

30
Example 73
vl
The following acids are manufactured analogously to’
Example 3 from the corresponding esters:
35

a)  from the ester of Example 49, cyclopropyl-[(S);3-[(S)-1-
(isobutoxycarbonylamino-imino-methyl)-piperidiﬁ'73-ylmethy1~ _
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-



N-[3 -(t-butoxycarbonyl)-N-(2-
al anyl]-N-cycl opropyl -[err]-al
3-[[(9)-3-[[(RS)-1-(am no-im

napht hyl sul phonyl ) - L-
anine (Exanple 2.B)j)9), ethyl
no- met hyl ) pi peri di n-3- yl methyl)]

- et hyl car banoyl ] -2-(naph thal ene-287

sul phonyl am no) - pr opi onyl ] -cyc

(1:1), M .(d.rﬂfhaog%@%fr g@%{ﬁ;{o‘f 8- Rrtidino

ai ned anal ogo

The follow™
of Exanmple M+H)H) 3-[(9S)-3-
yl met hyl ] - N-nethyl - car banoyl |
yl sul phonyl am no) - prolpli onyl am
( MFH) +, b) rom the ester o

5

butoxycarbonylamino-

| opr opyl am no] - propi onate hydrochl ori de

roup tautomer, MS (ISP): 65Bx;nple 22
S )Pto Exanple 3 fromthe esters

[(RS)-[ 1 -(Am no-im no-nethyl)piperidin-3-
-N-bu tyl -2-(napht hal en- 2-

FoExbingRe °86° (68)%-1)-4 AuRBlK. ©03-5

methyl)-piperidin-3-ylmethylcarbamoyl]-

2-(naphthalen-2-ylsulphonylamino)-propionyl]-cyclopropyl-
amino]-acetic acid or the amidino group tautomer, MS (ISP): 659.7

(M+H)*.

10 A compound of formula I, a solvate or salt thereof can be
used in a manner known per se as the active ingredient for the
manufacture of pharmaceutical preparations, e.g. of tablets and
capsules of the following composition:

LS Example A
Per_tablet
Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25 mg
Talc 25 mg N
Hydroxypropylmethylcellulose 20 mg
' ' 425 mg
Example B
20
Per capsule
. . . \ .
Active ingredient - 100.0 m&
Corn starch This Sheet Has Been Replaced 20.0 'jmg
LT —er
4.5 mg
Magnesium stearate 205 m

+7220.0 mg



b) 3-[((S)-3-[[(R S)-2-(am no-i m no-net hyl ) pi peridi n-3- yl nethyl]

- net hyl - car banoyl ] -2-(napht hal ene- 2- sul phonyl -

am no) - propi onyl ] -cycl opropyl - am no] gzgopi onic acid, M (ion spray): 587.4
( MtH) +. npl e 23 A solution of t-butyl
(S)-3-[(S)-3-[(4-chl orobenzyl )- net hoxycar bonyl net hyl car banoyl] -3

- (napht hal gngdsssul phonyl -

am no) - propi onyl am nonet hyl pi peri di ne- 1-carboxylate in 20 m of nethyl ene
chloride is treated with 4 ml of trifluoroacetic acid. After stirring the
m xture i s evapol.at edSulphenaesiddoarboxamides! wdd the fofmula of net hanol and
treated with 0.93 m of triethylamne and 330 ng of formam desul phonic
acid. Then, a further 165 ng of fornmam di nesul phonic acid and 0.19 m of
triethylamne are added. Aftej _sigrringithe reaction mxture is
concentrated and the residue ig Mxagphed dn silica gel with ethyl
acet ate- acetone-acetic aci d-v%ter, 6:271:1. There are obtained 516 ng of
N-[N4-[[£S)- 1 -ami di no-3-pi peridivhyl ]@ret hyl ] - N2- ( 2-

wherein
X is a group of formula X1 or X2:
8
‘ —<~N N—R? N N—R"*"“"—//
) (Xl) Y/ (Xz) \(/ This Sheet Has Been Replaced
R'_"” T
10 T is CH or O,
R1, R2, RI1 and R2! are each independently H or COQ-lower-
alkyl,
Y is H or, where X is a group X2 or where X is a group
X1 in which at least one of R! and R2 is not H, then Y
15 can also be CHoCOOH or SO3-A’,
A and A' are aryl, heteroaryl, heterocyclyl, alkyl or
cycloalkyl, :
Q is H, lower-alkyl or lower-alkyl(OH, COOH or COO
j lower alkyl),
20 M is a group of the formula M! or, where X is a group
' X2 or where X is a group X! and at least one of RI,
R2 and Q is not H and/or where A is alkyl or
cycloalkyl, then M can also be a group of one of the
formulae M2 to MS: A
R
—CH—CH,— —CH—CH,—
MY <:3=0 » (M2) c::=o
| s NED
25 R3 =
-CHCHINH(CO)12R7)- (M3)

R



napht hyl sul phonyl ) - L- aspar agi nyl ] - N- (p- chl or obenzyl ) gl yci ne nmet hyl ester
acetate (1:1), MS (ion spray): 657 (MtH)[err]. Preparation of the
starting material: a) 52.85 m of sodi um hydroxi de solution are
added dropwi se to a suspension of 10 g of L-aspartic acid [err]-t-butyl

ester and 11.98 g of n{aémt hal ene- 2- sul phochl oride in 100 m of dioxan.
After stirring 53 m o HnCH&HHQﬂQ)@-b@n@dDd are added dropwi s(M#the

reaction mxture is taj_zggégﬂaﬂ)%}@ﬁo nmM of ether and the et her/(rjdbgggﬂaggafﬁe

is washed with water. ng and evaporation of the orga
residue is crystallizedCHGHCH@RE After filtering off the cryst@fé)there

are obtained 13.7 g of v yl syl phonyl )-L-aspartic acid 4-t-butyl
ester, mp. l1l4l[err]. ~ 2%'23? triethylam ne are added (4 })vvi se to

20. g of ¢4 yci ne net hyl =E€HC3Y NHQ(@)’@Jb@h'tﬂe and 34.8 g of di -t-tmiyj[
di carbonate in 300 m of rret2hyl ene chloride and 10 m of water. After

stirring theggeaction i i Wekyd Sk oG aketn, HRFL," Bolefsigi S
cycloalkyl or (aryl, heteroaryl or cycloalkyl)-lower
alkyl,

R4 is H, lower-alkyl, aryl, cycloalkyl or (aryl or

10 cycloalkyl)-lower alkyl,

RS is H, lower-alkyl or a group RS5! optionally bonded
via lower-alkylene,

R51 is COOH, COO-lower-alkyl, lower-alkanoyl, OH,
lower-alkanoyloxy, lower-alkoxy, aryl-lower

15 alkoxy, CONH,, CONHCH, CH,0H, CONHOH, CONHOCH,
CONHO-benzyl, CONHSO2-lower-alkyl, CONHCH,CH>-
aryl, CONH-cycloalkyl, CONHCH3-heteroaryl, NH»,
NHCOO-lower-alkyl, NHCOO-lower-aralkyl, NHSO3H,
(NHSO2 or NHSO3)-lower-alkyl, NH-lower-alkanoyl,

20 NHCOCOOH, NHCOCOO-lower-alkyl, NH-cycloalkyl,
NH-(3,4-dioxo-2-hydroxy-cyclobut—1-enyl), NH-[2-
lower-(alkoxy or -alkenyloxy)-3,4-dioxocyclobut-1-
enyl], NHCH;-heteroaryl, NHCOCO-(aryl or lower-
alkyl), NHCOCH,Cl, NHCOCH,O-aryl, NHCOCH2-aryl,

25 NHCO-(aryl or heteroaryl), NHPO3(R9,R10),

) heteroaryl or CON(CHz)4-9 optionally interrupted by
O or S and optionally substituted by up to 2
substituents from the group of lower-alkyl, COOH,
COO-lower-alkyl, CH20H and CH20-benzyl,

30 R and R10 are H, lower-alkyl or phenyl,
with the proviso that R4 must not be phenyl wlysr{
Q, R1, R2, R3 and RS are simultaneously H,
N(RS) is benzylamino or N(CH2)4-9'optionaIIy interrupted
: : by O or S and optionally substitued by up to 2
35 substituents from the group of lower-alkyls¥COOH,

COO-lower-alkyl, CH,OH and CHy0-benzyl, ~ ————

This Shees Has
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taken up in ether and the ether phase is washed neutral wth water after

the addition of 5 mM of IN hydrochloric acid. After drying and evaporati ng
the ether phase there are obtained 3099 9 of N-BOC-glycine nethyl ester. Rf
= 0.33 (et her/hexane 1:1). ¢ 242 g of sodium hydride (55% in oil) are

added to 1. e crude product from and 937 ng of 4-chl oro-benzyl
chloride i nqﬁ‘g I%)? BiE WYl deteari Wngain&él OAf b‘éﬁer@m VLnQTt he
reaction m8ure is tqgeN eﬁzgﬁeglggﬁ;@naﬁkase ug%@dbm M th water.

After drying and evaporatin e res I's chromat ogr aphed
over silica gel with éPh&ﬁi?‘l@@k%rféOm the 'IET@I“@ 9 0¥t &iQadowerallyybf

N- BOC- N- ( 4-chl or ObenZ)(CHzQ{).\{Q'I-I‘E(C’Hi)B)ib@@U%RNe?falEyIOC@\I t{;@rgﬂexane 1:2).

d) 1.275 g of are ted Wth
hydr ochl oric aci ﬁpﬁ"igﬁ]a %‘Fﬁéh@ﬁ %s evaporated and the residue

i's suspendedsi welD agl hgﬁr@tébeér ad@ﬂviﬂekt ﬁﬁ@dpﬁilﬁxolog%my YEopafigld he residue
w th ether thﬁs there o?t ai ned 0.93 of N-(4

2. Compounds according to claim 1, wherein

10

is a group X! in which the guanidino group is unprotected,

is H,

is aryl, heteroaryl or heterocyclyl,

has the same significance as in claim 1 and

is either a group M! in which R3 and R4 have the same

significance as in claim 1, with the proviso that R4 must not

be H or phenyl when Q, R3 and R3 are simultaneously H, and
R3 is H, lower-alkyl or a group R52 optionally bonded via lower-
alkylene,

20 R32 is COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower-
alkanoyloxy, NHz, NHCOO-lower-alkyl, NHSO3H, (NHSO; or
NHSO3)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH,
NHCOCOO-lower-alkyl or NHPO3(R9,R10), or, where Q is not H,
then

25 M can also be a group M2 in which N(RS) is N(CHz)4.9 optionally
ring-substituted by COOH or COO-lower-alkyl.

20O > < M

15

3. Compounds according to claim 1, wherein Y is H, X is a

group X! and M is a group M! and, where at least one of R! and R2

30 (in X1) is not H and/or where Q is not H and/or where A is alkyI or
cycloalkyl, then M can also be a group M2,

i

. . 24
4.  Compounds according to claim 1, wherein Y is H, X is a
group X2 and M is a group M! or M2.
35
5. Compounds according to claim 1, wherein Y }s H, X is a

group X! and M is group M5 or M5, with the provisd”that at least .

This Sheet Has Been Rep
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46. chl orobenzyl)-glycine nethyl ester hydrochloride, Rf = 0.59 (ethyl

acet ate/ acetone/water/glacial acetic acid 6:2:1:1). e) 567 ng of the
product froma), 394 ng of the produg@lfromd), 636 ng of BOP and 0.5 m of
Huni g base are dissolved in 8 m of rrethyl ene chloride. After stirring the

reaction m ﬁﬂt‘%rcﬁchﬁ L%!fand %@S { A? éﬂﬂforaﬂﬁtt@eiseﬁ&eg[ Qﬁaﬁﬁ' i washed

w th hydroc acl ryl ng and-evaporating the ether
phase the rAsisiwdkyk ot heyniealiyt.aphed over silica gel W|th et her/ hexane 2:1.
There are obtained 926 ng of t-butyl (S)-N

(4-chl orobenzyl) - N-met hoxycar bonyl net hyl -3 -.( ngpht hal eng- 2-
sul phony! ani no) - 8ucci F@mRAINd§EAGGosdNgpIMFIaiNE 15 WRETEHD | 13 Hy X ig ny

t he prodx gfduginxl @:{@Mri@aé%é M‘thM360ﬂT’be “Ethrneh@r rbyﬁboﬁhitozitl CeREi 0 In

di oxan. |on m |s t ak m ,of ether
and the et h@?ed#j gdvégr( tﬁ DRk Fha(ﬂré R%anl 30948y thaton
there are ot s n@RyBoOr ¢clodlkyl) - N- (4- chI or obenzyl ) - N- nmet hoxycar bonyl -

met hyl - 3- (napht hal ene- 2- sul phonyl am no) - succi nami ¢ acid, Rf = 0.7 (ethyl

acetate/glacial acid 99:1). Q) 877 nmg of the product fromf) 435 ny of
t-butyl [S]-3- 7. Compounds according to claim 3, wherein Y and Q are

10 H, X is a group X! and M is a group M! and, where at least one of
R! and R2 (in X1) is not H and/or where A is alkyl or cycloalkyl,
then M can also be a group M2.

__ 8. Compounds according to claim 3, wherein Y is H, Q
' 15 lower-alkyl(OH, COOH or COO-lower alkyl), X is a group X! and M is
a group M! or M2,

9.  Compounds according to claim 1, wherein A is
naphthyl, methylquinolyl, methyltetrahydroquinolyl, methyl,
20 pyridyl or phenyl substituted by t-butyl, CF3, phenyl, cyclopentyl,
carboxy, methoxycarbonyl, ethoxycarbonyl, OCF3, CN, CONH; or
tetrazolyl.

10. Compounds according to claim 1, wherein Q is H, CHs,
25 CH;COOH, CH,CHyOH or CHyCOOC,H:s,

) 11. Compounds according to claim 1, wherein X is a group
X1, T is CHa, one of R! and R2 is H and the other is H or COO-
(methyl, ethyl, isobutyl or t-butyl).
30
12. Compounds according to claim 1, wherein X is a group
X1, Tis O, one of R1 and R2 is H and the other is H or COOCszi.j
L

13. Compounds according to claim 1, wherein X is a group
35 X2 and R1! and R2! are H.

14. Compounds according to claim 1, whereisM is a group
M1, R3 is H, CHs, propyl, isopropyl, butyl, pentyl, allyl, cyclopropyl,
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am.nonet hyl - 1- pi peri di necar boxyl ate, 785 ng of BOP and 0.58 m of Hunig
base are stirred in 12 mM of nethylene chloride. The reaction mxture is
taken up in 100 nl of ether and the egher phase is washed with 1N
hydrochl oric acid and water. After drying and evaporating the ether phase

the residue is ,chromato- graphed ovey silica gel wt t hy] acet at e- hexane
4:1. There &Y@l%‘?%ﬁeocﬁgﬁﬁgﬁy]of cyc r?PY?’S?%BYI[’(S)f&@F’EZ&}’B'ﬁFg’r)dbenzyl ) -
met hoxycar bgyyidyintethgar onnbezyl - ptioarliyhaubsktuizedubphonddrine or

o) o SPREMRy ARV PPSLGIOBSL LR it "yl R 128
nmg of the estrecyplaitbxgd. from Exanple 23 in 3 ml of THF is treated with 1.25
m of INLiOH After stirring and adding 2 ml of acetic acid the mxture is

evapor at €d and the ) 47
15. Compounds according to claim 1 or 14, wherein RS is a

group (CHz2)p.2-R30 and R50 is H, OH, C(CH3),0H, COCH3, OCOCHj,
COO(H, CH3 or CzHs), NHCOOCH3, NHCOCHS, tetrazolyl, CONHy,
methyloxadiazolyl, OCH3, benzyloxy, morpholinocarbonyl,

10 CONHOCH3, CONHO-benzyl, CONHSO,CH3, CONHCH;-pyridyl, CONH-
cyclopropyl, CONHCH,CH,-CgH3(OH),, CONHCH,CH>0H, NHCOCOOH,
NHCOCOOCH3, NHCOCOOC,;Hs, NHSOsH, NHSO2CH;z, NHCOO-benzyl,
NHCOCH,Cl, NHCOCH;0CgHs, NHCOCOCgHs, NHCOCOCH3, NHCO-
pyridyl, NHCO-pyridyl N-oxide, NHCO-pyrazinyl,

15 NHCOCH;CgH3(OH)z, NHPO(OCgHs)2, NHPO(OC2Hs);, NH-(3,4-dioxo-
2-hydroxycyclobut-1-enyl) or NH-(2-allyloxy-3,4-dioxocyclobut-
1-enyl).

16. Compounds according to claim 1, wherein M is the
20 group M2 and N(R6) is hexamethyleneimino.

17. Compounds according to claim 1 or 2 from the
following group:

25 N-[N4-[[(S)-1-Amidino-3-piperidinylJmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine,

(S)-[[3-[(S)-1-(amino-imino-methyl)piperidin-3 -ylmethyl-
carbamoyl]-2-(naphtha1ene-2-su1phony1amino)propion-yl]cyclo—
30 propylamino]propionic acid,

[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-trifluoromethyl-phenylsulphonylamino)- A
propionyl-cyclopropyl-amino]acetic acid.

35
18. Compounds according to claim 1 or 2 from the following

group: ad

KON T'ﬁl"'i’l’r"ﬂlﬁld



chromat ogr aphed on silica gel with ethyl acetate- acetone-acetic acid-water
6:2:1:1. There are obtained 154.5 ng of

N-[N4-[[(S)-1-am di no-3-pi peridinyl]methyl]-N2-(2-naphthyl -

sul phonyl ) - L-aspar agi nyl ] - N-(p-chl or ob8nzyl ) gl ycine, M5 (ion spray): 641
(MH). Exampl e 25 The follow ng esters

are manuf act ur ed( SNNPIP8 l}’-(ﬁﬁnﬁ@ﬂ}i’hﬁl@ﬂnetl@})l iperidin-3-ylmethyl]-
NN-[[(S)-2-am dj no- 3- m %in]zo g

napht hyl su|léﬂoﬁ9r HORY mgHds @p%m SKBBRRLBANGES2 ne methyl ester
acetate (1l:slp J(llamrﬁj)rs&ﬁmﬁﬁifdé MH) [err], b)  NM-[[((S)- 1

-am di no- 3- pi per| I nyl ] met hyl]-N2-(2- napht hyI sul phonyl ) - L- aspar agi nyl ]
-N-(o-chl orobenzyl ) gl yci ne nethyl ester acetate (1:1), MS (ion spray): 657
(MtH) [ers], c) [(SjeBRKS)-2-(amino-imino-methyl)piperidin-3-ylmethyl-

N-[(S)-3- S - 3-
At AT T 55 o o
met hoxybenzamjnceadets] -amidt ate acetate (1:1), MS (ion spray): 653
(MtH) [err],
N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
10 naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine,

[2-[[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-yl-
methylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-butyl-amino]ethyl]Joxamic acid,

15

(S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1-butyl-2-(naphthalene-2-sulphonylamino)-N1-(2-
sulphoamino-ethyl)-succinamide,

20 [(8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyl-cyclo-
propyl-amino]-acetic acid.

19. Compounds according to claim 1 from the following
25 group:

3-[[(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-yl-
carbamoyl]-2-(4-carbamoyl-phenylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid,
30
(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2- A
(pyrazin-2-ylcarbonylamino)-ethyl]-succinamide, s

35 (S)-N4-{(S)-1-(amino-imino-methyl)- ﬁiperidin 3- ylmethyl]-'h
N1-cyclopropyl-N1-[2-(3,4-dihydroxy-phenyl)- -ethyl,
carbamoylmethyl]-2-(naphthalen-2- ylsulphonylammoL

succinamide.
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d) methyl  [N[(S)-3-[(S)-1-an di no-piperidin-3-yl-nethylcar- banoyl]

- 2- (napht hal ene- 2- sul phonyl am no) - propi onyl] -N

(pyridin-2yl met hyl )-am no] -acetate acetate (1:2), M (ion spray): 624
(MtH)[err], e) methyl [[(S)-3- [(§) 1- (am no-i m no- net hyl ) - pi peri di n- 3-
yl et hyl car banoyl ] - 2- (napht hal ene- 2- sul phonyl am no) - propionyl] -(3

- met hoxy- benzyl )-am no] -acetate acetate (1 1) M5 (ion spray): 653
(MtH)[err]. oW ng

aci ds are obt ai anga?m@ RS oEding, 18 Slg gln?tpr 3m§rt°l% the glio‘&?ﬁfxarrpl e 25:

48 group:

5 2-[(S)-2-[(S)-1-Amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-
carbamoyl]-ethylsulphamoyl]-benzoic acid,

3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
10 ylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid,

(S)-N4-[4-(amino-imino-methyl)-morpholin-2-ylmethyl]-
N1-cyclopropyl-N1-{2-(tetrazol-5-yl)-ethyl]-2-(naphthalen-2-
15 ylsulphonyl)-succinamide,

ethyl [[(S)-3-[4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]-
cyclopropyl-amino]-acetate,
20 - |
[[(S)-3-[4-(amino-imino-methyl)-morpholin-2-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]-cyclo-
propyl-amino]-acetic acid,

25 2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
) propionyl]-cyclopropyl-amino]-ethylsulphamic acid,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
30 N1-(2-chloroacetylamino-ethyl)-N1-cyclopropyl-2-(naphthalen-2-
ylsulphonylamino)-succinamide, .

(S)-N4-[(S)-1 -(amino-imino-mcthyl)-piperidin-3-ylmé’thyl] -
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-
35 phenoxyacetylamino-ethyl)-succinamide,

—_—
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N-[ N4- S)-1 - Anmi dino-3-piperidinyl]methyl]-N2-(2- _
ﬁ;pht hyl[ sul H}(()ngll )-L- ;nspiar aginyl] -N-(mchlorobenzyl)glycine, M5 (ion
: 641 (MH)-, b)

if{ﬁliz[[(S)-(l-Alr_nDdino-3-piperidinyl]m,9t51yl]-N2-(2- _ _
napht hyl sul phonyl ) - Li\naspar agi)-nyl ]-N-(o-chl oro}ll)eln)zyl ) gl ;CI r;e, lI\/B ) (I; on
spray): 641 (M H(I9:N4-[(S)-9-(aminc-imino-methy -Bi eri in- -ylmethyl]-

N[(S)-3- -1- di no- pLperi di n-3-yl-nmethyl car é‘loy -
" (hapht hal OVk-03 AR A A Dbk i suIRE 0By TR N1-[2-(2-
benzyl ) - am mojesphengdiaketybatins)athan]-sueddnamith]err],  d)
[N-[(S)-3-[(S)-1-am dino-pi peridin-3-yl-nethyl carbamoyl ] -
2- (napht hal ene- 2- sul phonyl ani no) -propionyl] -N-(pyridin-2-
yl met hyl )5 ani no] {89t Né-§(S )4 1a¢emin o-invih ¢imetisphapiperédin -GMythethi] ) - e)

-3-T( Shri-(.an na-i o ne- | bey i diny 3- vl net hyl - 1909
cor b | NGRS CR M L o 02
met hoxybenz @xo-prpp¢ryminelcethyNssyccimasprde;) : 639 (MrH)[err].
Exanpl e 27
(S)-N4-[(S)-1-(amino-imino-methyl)-piperidi.n-3-ylmethyl]-
10 N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-
(pyridin-3-ylcarbonylamino)-ethyl]-succinamide,

(S)-N4-[(S)-1 -(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-naphthalen-2-ylsulphonylamino-N1-[2-(1 -0Xy-
15 nicotinoylamino)-ethyl]-succinamide.

21. Compounds according to any one of claims 1 to 20 for
use as medicaments, especially as inhibitors of thrombin-induced
platelet aggregation and clotting of fibrinogen in blood plasma.

20
22. A process for the manufacture of the compounds
according to any one of claims 1 to 20, which process comprises
a) reacting an acid of the formula
25 :
Ox.20 T —
A~ SN M~coom I : N
'J \I’ Tkﬁijiﬁ}ﬁle/i Replaced
with an amine of the formula H’ /
30 Q-NHCH>-X I
/
/
or a salt thereof, with intermediary protection of functional
groups present in the groups A, Y and M (in II) and Q (in III), or
35 b) reacting an amine of the formula ¥

Fad
-
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The follow ng esters are obtai ned anal ogously to Exanpl e 23, but using
t he correspondi ng am nocarboxylic acid ester in pl ace of
N- (4-chl orobenzyl ) gl yci ne nethyl ester hydrochl oride (Exanmpl e 23 d):
a) - L-N[MN4-[[(S)- 1 -Am dino-3-pipsedinyl]nmethyl] -N2-(2-
napht hyl sul phonyl ) - L- aspar agi nyl | - 1- phenylglycine met hyl ester acet at e,
(1:1), M5 (ion spray): 609 (I\/H—|)[err Q b
N-[N4-[[(S)-]1- amd|n03p|per94§ rrethyl] ;NZ%Y
napht hyl sul phonyl ) - L- aspar agiaty ‘]N'L ‘r(s'b']"ewcl ne hyl ester acetate (1:1),
M5 (ion spray): 589 (MHH) +, Ie)
N-[NA-[[(S)-1-am di no- 3-pi peridi nyI]r%thyI] N2- ( 2-
napht hyl sul phonyl ) - L-asparagi nyl]-L-valine methyl ester acetate
wherein X3 is a group X3! or X32:

OO

with an amidinating agent, and
) c) if desired, functionally modifying a reactive group

10 present in group M or Q of a compound of formula I, and

d)  if desired, converting a compound of formula I into a
physiologically compatible salt or converting a salt of a compound
of formula I into the free acid or base.

15

23. Pharmaceutically preparations containing a compound

according to any one of claims 1 to 20 as the active ingredient.

24. The use of a compound according to any one of claims
20 1 to 20 for the manufacture of medicaments for the treatment of
prophylaxis of illnesses which are caused by thrombin-induced
platelet aggregation or clotting of fibrinogen in blood plasma.

25. Compounds of formula III in accordance with claim 22,
25 wherein X is a group X! and at least one of R1, R2 and Q is not H or
wherein X is a group X2, and compounds of formula IV in
accordance with claim 22, wherein M is a group M! or, whe;d’ X3 is
a group X32 or where X3 is a group X3! and simultaneously Q is not
H and/or where A is alkyl or cycloalkyl, then M can also be one of
30 the groups M2 to M8. . ‘. |
This Sheet Has
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(1:1),) MB (ion spray): 575 (MrH)+, d
" N-[N4-[[(S)-1-ani di no-3-pi peridi nyl ] net hyl ]-N2-(2- _

napht hyl sul phonyl ) - L- asparagi nyl ] - D-1 euci ne nethyl ester acetate (1:1), M
(ian spray): 589 (MrH)+, e) N[NA-[[(S)-1
- am di-no- 3- pi peri di nyl ] net hyl ] - N2- ( 2-
naphthyl sul phonyl ) - L-.aspar agi nyl ] - N- net hyl - L-val i ne net hglagstgy44qet at e
(1:1), M (ion spray) 589 (MrH) +, f) N[NA-[ [(S)- 1
-am di no- 3- pi peri di nyl ] met hyl ]'- N2- ( 2-
napht hyl sul phonyl ) - L- aspar agi nyl ] - N-net hyl - L-i sol euci ne net hyl ester
acetate (1:1), Ms (ion spray): 603 ( +, Q) nmet hyl
(R-2-1(9)-3-[(S)-1-(am no-i m no- et IdQeridin- 3 -yl et hyl car banoyl ]
- 2- (naphg hal ene- 2- sul phonyl am no) pr opi onyl am no] - 3- phenyl propi onat e

B oraie be M b AR i Moninidd rhORAMIdes. (o dhe afe MUt y o

Exanpl e 24 startlng fromthe ester of Exanple 27:

I
=87 M N X I

J 1l
Y 0

10 wherein A, M, Q, X and Y have the significance given in the
description, as well as hydrates or solvates thereof inhibit
thrombin-induced blood platelet aggregation and clotting of
fibrinogen in plasma. They are manufactured by amidination of a
cyclic amino group standing for grouping X or by C(O)N(Q) amide

15 formation.
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N[NA-[[(S)-1 -am di 8"

Am di no- 3- pi peridinyl]methyl]- N2- (2-
aspar agi nyl ] - 2- phenyl gl yci ne acetate (1%%!\% Lfon
) Cex
ol 3- pi peri di nyl ] met hyl ] - N2- ( 2- (Pos TPy
-l- asparagi nyl ]-L-isol eucine, M5 (ion spray): 575
-[[(S)- 1 -am dind-3-piperidinyl]nmethyl]-N2-(2-
dspar agi nyI] L vaI [ ne, I\/B ion spray): 561 (MtH)[err],
RDBOAAMLERSS] - N2- ( 2-

napht hyl sul phonylp, L-a3RRad ' &o&éﬁua' Rith Nﬁoebpnslaahmm%éaﬁw +,

amxdes ‘of _the formula

Q
O§ 40 [
SS M N X T
# o
wherein
X is a group of formula X! or X2:
& e
—<—N N—R? N_ N—R?
xh Y = Y
R'—NH RY1—NH
T is CHz or O,
R1, R2, R11 and R2! are each independently H or COO- lower-
alkyl,
Y is H or, where X is a group X2 or where X is a group

X1 in which at least one of R1 and R2 is not H, then Y
can also be CH2COOH or SO3-A',

A and A’ are aryl, heteroaryl, heterocyclyl, alkyl or
' cycloalkyl,
Q is -H, lower-alkyl or lower-alkyl(OH, COOH or COO-
lower alkyl),

M is a group of the formula M! or, where X is a group
X2 or where X is a group X! and at least one of R,
R2 and Q is not H and/or where A is alkyl or
cycloalkyl, then M can also be a group of one of the
formulae M2 to MS:

—CH~CHy~ | —CH—CH,~
(MY c 0 . M2 c 0

N—< N(Rﬁ)

RS



pr dpi onyl am no] - 3-
A so
(et hoxal yl am no- et hyl
am no) - propi onyl am no

m Xxture i s concentrat
ether is then decante

e1l - am di no- 3- pi peri di nyl ] met hyl ] - N2- ( 2-
- U- aspar agi nyl ] - N-net hyl - L-i sol euci ne,

NA-[[ (S)-1-am di no-3-pi peridinyl]nethyl]-N2-(2-

napht hy LM’MIWI) Lt asparagi nyl ] - N-net hyl -L-valine, M5 (ion spray)
m no-i m no- net hyl ) pi peri di n- 3-

(napht hal ene- 2- sul phonyl am no) -

I | oni id,_ M5 (i : 609 (MHH) +,
BN O GRA - buty! (S)- 5[ (9)-5- HM3)

M5 (ion spray):

. 575

-[ 2-

I - 2-sul ph | -
Qﬁ@??g%?@%‘é%r -oigfat esui Ir[: O% m o(fM?T?at hyl ene

chloride is treated wi+GB{@H0{2RYi fl uroacetic acid. After stirr(M8)the

€y o igue is suspen- ded with ether
dﬂﬁggf@skgf methanol, 1.06 m of triet hyd4s

he
ne and

377 ng of formam di ne--CHOHNHCO¥sRBre added to the residue. (’NIV)”

stirring a further

R3

R4
RS

R51

R9 and R10

N(R6)

' =CHCH,NHC(0)O-benzyl (M8)

is H, lower-alkyl or -alkenyl, aryl, heteroaryl,
cycloalkyl or (aryl, heteroaryl or cycloalkyl)-lower
alkyl, |
is H, lower-alkyl, aryl, cycloalkyl or (aryl or
cycloalkyl)-lower alkyl,

is H, lower-alkyl or a group R5! optionally bonded
via lower-alkylene, |

is COOH, COO-lower-alkyl, lower-alkanoyl, OH,
lower-alkanoyloxy, lower-alkoxy, aryl-lower
alkoxy, CONH>, CONHCH>CH>0H, CONHOH, CONHOCH3,
CONHO-benzyl, CONHSO2-lower-alkyl, CONHCH;CHj>-
aryl, CONH-cycloalkyl, CONHCH>-heteroaryl, NH>,
NHCOO-lower-alkyl, NHCOO-lower-aralkyl, NHSO3H,
(NHSO2 or NHSO3)-lower-alkyl, NH-lower-alkanoyl,
NHCOCOOH, NHCOCOO-lower-alkyl, NH-cycloalkyl,
NH-(3,4-dioxo-2-hydroxy-cyclobut-1-enyl), NH-[2-
lower-(alkoxy or -alkenyloxy)-3,4-dioxocyclobut-1-
enyl], NHCH3z-heteroaryl, NHCOCO-(aryl or lower-
alkyl), NHCOCH2Cl, NHCOCH20-aryl, NHCOCH3-aryl,
NHCO-(aryl or heteroaryl), NHPO3(RS,R10),

heteroaryl or CON(CHz2)4.9 optionally interrupted by
O or S and optionally substituted by up to 2
substituents from the group of lower-alkyl, COOH,
COO-lower-alkyl, CH20H and CH20-benzyl,

are H, lower-alkyl or phenyl,

with the proviso that R4 must not be phenyl when
Q, R, RZ, R3 and R are simultaneously H,

is benzylamino or N(CH2)4.9 optionally interrupted
by O or S and optionally substitued by up to 2



.——‘\
_+vﬁl”am sa‘éﬂh of formam di nesul phom c acid and triethyl- amne are
e\is concentrated and chromat o- graphed on silica gel with

( )-3-[(S)-1- (am no-i m ncqrrethyl ) pi peridin-3
-2- (napht hal ene-2-su phonyl am no) - pr opi onyl |
- oxamate acetate (1l:1), n spr?%):' 8%6 '
repaﬁébFBWWStﬂﬂ@ﬂbttEFt EF@}’MéSP&ﬂCT'a yl, OB 7.0g¢
=but yl am no- et hyl c@@o-mmdn@thcm O ﬁ@jg{:}@@bbn Iy 1963, 333) are

stirred toget of, sodi um azi de L n 50. After

cooling 82 ni Pg#a&@l% dlat‘]?n ﬁSVdr hatgeoaryl.uCysho Iaﬁﬁgbetﬂmﬁﬂﬁﬁx)e OThe
the ot her phate {1t ed “’ﬁ‘%@‘*ﬁj “?“%’*ﬁﬁﬁ’"%ﬁ}’““”@“ﬁ’??ﬁr“ o arin "
substituents from thc group o oxo, COO-lower-alkyl,
(CH3)0-10H, (CH2)p-10CO-lower-alkyl, CONH;, CONH-
lower-alkyl or CON(lower-alkyl)2,
as well as hydrates or solvates and physiologically compatible
salts thereof.

Further, the invention is concerned with a process for the
manufacture of the above compounds, pharmaceutical prepara-
tions which contain such compounds as well as the use of these
compounds in the manufacture of pharmaceutical preparations.

Examples of physiologically usable salts of the compounds of
formula I are salts with physiologically compatible mineral acids
such as hydrochloric acid, sulphuric acid, Sulphurous acid or
phosphoric acid; or with organic acids such as methanesulphonic
acid, p-toluenesulphonic acid, acetic acid, trifluoroacetic acid, citric
acid, fumaric acid, maleic acid, tartaric acid, succinic acid or
salicylic acid. The compounds of formula I which have a free
carboxy group can also form salts with physiologically compatible
bases. Alkali metal, alkaline earth metal, ammonium and
alkylammonium salts such as the Na, K, Ca or tetramethyl-
ammonium salts are examples of such salts. The compounds of
formula I can also be present in the form of zwitterions.

. The compounds of formula I can be solvated, especially
hydrated. The hydration can be effected in the course of the
manufacturing process or can occur gradually as a consequence of

hygroscopic properties of an initially anhydrous compound of
formula 1. '

The compounds of formula I contain at least two asymmetric
C atoms and can therefore be present as a mixture of
diastereomers or as the optically pure compound.



- e ey
di oxan) _‘ML%Tp rating the ether phase the residue is suspended in
ether, the crystaljs |are filtered off and washed with ether. There are
ob} aj n@d MAR 1997 2-lbut yl ami no- et hyl azide hydrochloride, Rf = 0.14. b)
5.p p of 2-butyl anj no-ethyl azide hydrochloride, 10.8 g of BOP and 11.98 ni
of {f Hinig base are added to 8.85 g of N4 2- naphthyl sul phonyl)-L-aspartic
acid 4-t-butyl esterl (Exanple 23e) in 120 ml of nethylene chloride. After
stirring the mxturg is taken.up in 60Q. f Mo t.hg et her phase is
washed with IN hylr @E%SSPPS 8£i cahrﬁiquf@ \A@Fe?é&iftlgrwcd’r y&ﬁ@otgﬁd evapor -
ating the etgnenpphelsicht bentaisi due 65 prefesablyodr tpifadCortoms.i | Thasgel with
nmet hyl ene ¢ Ll h : d : .aed 48 0 0f Kis I
o Lo 2_gégggg@{%ﬁ,)gg%ﬁlqrcggbggo&&pf_agpﬁ. W RE Is@aighed off blar¥iled
( napht hal en@roups|qeRs#iping hdp- fr @EPéﬂ&P’é’, 1rto 4,0 G 2tomst $i6he 88
chl-ori de/ et 11) ) 8i 1€ hyt9HUetbtiyDMm2-Bhtydr reated with
60 m of SN?lﬁfltg?(lj’c etg?'li:'cprolﬁéll’i hﬁﬁgggg ?te stls' ri.n Ftyﬁle%n'axtur S
taken up i nPEBYln ?wéfh@icy rBfOURE h@re arssaxiﬂélhgﬁo'ﬂ?st %vva Yl After
dryi ng and an@preagtamplet béraikenel.obtained 5.58 g of (S)-][3-
[ (2-azi doet hyl ) -butyl-carbanmoyl | -3 -(naphthal ene-2-sul phonyl -
am no)-propionic acid, Rf = 0.21 (ethyl acetat e%.

Aryl denotes groups such as phenyl and 1- or 2-naphthyl

optionally having one or more substituents such as halogen, e.g.
chlorine, or lower-alkyl or alkoxy, e.g. CHs, t-butyl, OH, OCHj3;,
phenyl, CF3, OCFj3, cyclopentyl, CN, COOH, COOCHj3, COOC2H35, CONH;
or tetrazolyl.

Heteroaryl groups are 5- to 10-membered aromatic groups
which consist of one or 2 rings and which contain one or more N
and/for O atoms. Examples thereof are 2-, 3- or 4-pyridyl, also in
the form of their N-oxides, tetrazolyl, oxadiazolyl, pyrazinyl and
quinolyl. They can be substituted, e.g. by lower-alkyl such as CHs
or halogen such as chlorine.

Cycloalkyl groups contain 3 to 8 C atoms. Cyclopropyl,
cyclopentyl and cyclohexyl are examples of these.

Heterocyclyl denotes 5- to 10-membered non-aromatic,
partially or completely saturated gréups,f such as tetrahydro-
quinolyl, which contain one or two rings and at least one hetero
atom, e.g. a N atom, and which are optionally substituted by one
or more substituents such as lower alkyl, e.g. methyl.

Examples of tetra- to nonamethyleneimino groups N(CH2)4.9
optionally interrupted by O are hexahydroazepino and
morpholino.

Examples of compounds-of formula I are those in which:

X is a group X! in which the guanidino group is unprotected,
Y is H, '



d)

Si I+

" ¥ ORERL ACEMENT SHEET

o—57—g-of LIIC pjoduct fromc), 3.3 g of t-butyl (S)-3-amno-

metthyl - 1- cqrboxylate, 5.97 g of BOP and 4.4 ml of Hunig base are
stijrrie 6{) hgg 1h§9

et ferl_and t he ethpr phase is washed with 1N hydrochloric acid and with
watfer. After drying a

et hyl ene chloride. Then, the mxture is taken up in

Ind evapor- ation the product is chromat ographed on
acet ate/ hexane 4:1 and there are obtained 6.43 g of

t-butyl (S)A3-[{$)as| (Retaroaiydt byl hetbnogyelyhr banoyl ] - 3- (napht hal ene- 2-

52

There are obtain

| ph I di 1- b I hyl
aceat of hoxagb 4 15 HASTAERYE, ?éﬁ*%‘%’é 1‘998521 roma) in6om of

met hanol ar Mt r eas eaithart & gmw

fmS%thCR randhRér hgwahedabmbar nor mal

condi tions. The ggé@lﬁ%hcbs Witht g{ee(h.g? Qg% Iygq f%\égtrﬁ&thsHeéﬁ?por‘ at ed.

pheny Q lgyt are s1multaneously H and

R5> is H, lower-alkyl or a group R32 optionally bonded via lower-
alkylene,

R52 js COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower-
alkanoyloxy, NHz, NHCOO-lower-alkyl, NHSO3H, (NHSO; or
NHSO3)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH,
NHCOCOO-lower-alkyl or NHPO3(R%,R10), or,-where Qis not H,
then _ _

M can also be a group M2 in which N(R6) is N(CH3)4-9 optionally

- ring-substituted by COOH or COO-lower-alkyl.

Further examples of compounds of formula I are those in
which Y is H, X is a group X! and M is a group M! and, where at
least one of R1 and R2 (in X1) is not H andfor where Q is not H

and/or where A is alkyl or cycloalkyl, then M can also be a group
M2,

Further examples of compounds of foﬁnula I are those in
which Y is H, X is a group X2 and M is a group M! or M2;

further those in which Y is H, X is a_group X! and M is a
group M5 or MS, with the proviso that at least one of R! and R2 (in
"X 1) is not H and/or that Q is not H and/or that A is alkyl or
cycloalkyl;

further those in which Y is H, X is a group X! and M is a
group M3 or M7, with the proviso that at least one of R! and R2 (in

X1) is not H and/or that Q is not H and/or that A is alkyl or
cycloalkyl; |

further those in which Y and Q are H, X is a group X! and M
is a group M1 and, where at least one of R! and R2 (in X1) is not H
and/or where A is alkyl or cycloalkyl, then M can also be a group

M2,



am no = vl amoyl ] -3 -(naphthal ene-2-sul phonyl -

am oﬁag)p %ﬂgﬂﬁ gﬁg onet hyl | pi peridine- 1 -carboxylate, Rf = 0.33 (ethyl
acetfte/ acet one/ wat dr/facetic acid 6:2:1:1). f) A solution of 0.23 m of
nmonoet hy D&oMARYI99Z hljorlide in 6 M of nethylene chloride is added dropw se
at Or5 to 1.2 g of thhg product frome) @nd 0.32 m of pyridine. After
stirying rhe mxture ijs taken up in 100 m of ether and the ether phase is
washped with 1IN hydrochloric acid and with water. After drying and

~ evaporation the product is purified on silica gel with ethyl acetate.

There are obtai neeferdéd cathpbuhdd WOf féomelal ( Sire3th®sH th- which Y is H,

Sl phony! am@d) JBFED %@ﬁﬁ@%ﬁm COPFRA D, X s b argvRck! 3 (i on

“spray). 718 NIMsH) group M! or M2 Exanpl e 30 672 ng of
t he ester product from Exanple 29 in 6.7 mM of THF are stirred with a
solution of 2.8 ml of INIithiumhydroxide. Then, the mxture is treated
with 4 m of acetfnehatithosmin cwhichnX is at geouprae!,rBds diH2i onpwef Riled on

silica gel IH 6: t i ve
261 o o F m h'sv_ aa(qgﬂsl@ otBEL IO R -G €10 0-@RbthyleefylS idobuthl Iét &
-(am no-im shyl ) pi peri di n-3-yl net hyl car banoyl ] - 2-

(napht hal ene- 2- sul phonyl am no) - propi onyl ] -butyl -am no] ethyl -

further those in which X is a group X1, T is O, one of R! and
R2 is H and the other is H or COOC2H3;

further those in which X is a group X2 and R!! and R2! are H.

Further, A is preferably naphthyl, methylquinolyl,
methyltetrahydroquinolyl, methyl, pyridyl or phenyl substituted
by t-butyl, CF3, phenyl, cyclopentyl, carboxy, methoxycarbonyl,
ethoxycarbonyl, OCF3, CN, CONH; or tetrazolyl

“and Q ist preferably H, CHs, CH2COOH CH,>CH>0H or
CH,COOCGHs.

Where M is a group M!, R3 is preferably H, CH3, propyl,
1sopropy1 butyl, pentyl, allyl, cyclopropyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, cyclohexylmethyl, pyridylmethyl or benzyl
optionally substituted by chlorine or methoxy and R4 is H,
isopropyl, 2-butyl, isobutyl, phenyl, benzyl or cyclohexyl.

Further, in a group M, RS is preferably a group (CHs)g.2-R50
and R30 is H, OH, C(CH3),0H, COCH3, OCOCH3, COO(H, CHj3 or C2Hs),
NHCOOCHj3, NHCOCHs, tetrazolyl, CONH,, methyloxédiazolyl, OCHjs,
benzyloxy, morpholinocarbonyl, CONHOCH3, CONHO-benzyl,
CONHSO2CH3, CONHCH,-pyridyl, CONH-cyclopropyl, CONHCH,CHa-
CsH3(OH),, CONHCH,CH,0H, NHCOCOOH, NHCOCOOCHs, NHCOCOOC,Hs,
NHSO3H, NHSO,CH3, NHCOO-benzyl, NHCOCHCl1, NHCOCH;0CsHs,
NHCOCOCgHs, NHCOCOCH3, NHCO-pyndyl NHCO-pyridyl N-oxide,
NHCO-pyrazinyl, NHCOCH2CsH3(0H)2, NHPO(OCgHs)2, NHPO(OC2H5)2,



oxam E@F spray) : 632 (M+H) +.
53 i ﬁ‘ @CAC@WMS 3 Exanpl e 31 The follow ng products are

obt i med anal ogousl y o Exanpl e 29, but using a) acetic anhydride, b)

met haesBd MARYPITchi o i de, c) SO{err]-N(LH err])[err] conplex and,
resgedtively, methyl ¢hloroformate in place of nonoethyl oxalyl chloride

(o oAk ﬁmﬂ&%% hmﬂf?t‘%?Yil?ba% LM ner MH R Aple R tihda

-yl met hyl ] I‘dhoxmtyyzlle&u(-riaphyih)a.l ene- 2- sul phonyl arri no) - succi nami de acetate
(1:1), Ms (ion spray): 602 (I\/H—i)[err] b)

(S)-N4-[(S)-1-(am no-i m no-net hyl) pip r| din-3yl methyl]- N1 -butyl -
- (2- met hanesul phor¥hané - & 12y ETOUP (: (B8 Xris- preferably hexarnethylene-
imino.

The following are examples of preferred compounds of
formula I:

(8)-N4-[(S)-1-(Amino-imino-methyl)piperidin-3-ylmethyl]-
Nl-carboxymethyl-N1-cyclopentyl-2-(naphthalene-2-sulphonyl-
amino)succinamide, |

[(S)-3-[(S)-2-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]-propyl-
aminoacetic acid,

N-[N4-[[(S)-1-amidino-3-piperidinyl]Jmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine,

[2-[[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-butyl-amino]ethyl]oxamic acid,

(S)-N4-[(S)-1-(amino-imino- methyl)plpendm 3-ylmethyl]-
N1-butyl-2-(naphthalene-2- sulphonylammo) N1-(2-
sulphoamino-ethyl)-succinamide,

[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyi-
cyclopropyl-amino]-acetic acid,

2-[(S)-2-[(S)-1-(amino-imino-methyl)-piperidin- -3ylmethyl-
carbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)- carbamoyl]-
ethylsulphamoyl] benzoic acid,

3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-propionyl]--
cyclopropyl-amino]-propionic acid,

(S)-N4-[4-(amino-imino-methyl)-mor'pholinoz-ylmeth'yl]Nl-
cyclopropyl-N1-[2-(tetrazol-5-yl)-ethyl]-2-(naphthalen-2-
ylsulphonyl)succinamide,

ethyl [[(S)-3-[4-amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl] 2-(naphthalen-2- ylsulphonyl)-‘propmnyl]-
cyclopropyl-amino]-acetate,



2-'s{ ﬁﬁdﬁﬁMc | nam de acetate (1:1), MS (ion spray): 638

(M [err] C) (P)1MN-[(S)-1-(am no-i ni no-net hyl ) pi peridin-3-yl methyl]-
N1- uttyleg MARRAallene- 2- sul phonyl ami no) - N1- ( 2-

sul ghgam no- et hyl ) - ugci nam de, M5 (i og{espray): 640 (MtH)[err], d)

met Ry 21177 - 3[ S)i- 1- (am no-i m no- fret hyl ) pi peri di n- 3-

yl hyl car banpyl - apht hal ene- 2- sul phonyl am no) -

pri pionyl]-but yI[{631)rﬁ)i[4e(hmlhocmnbauamthzydé{raMpthm)z -yimethiydn spray):

product s’ a2 RMP L B (b alen; 2y sl ISR EpPpionyllcy Bt BpyBY

a) Acet i @mm]dacealq (§§ 3- [(S) | - am no-i m no- et hyl ) pi peri di n- 3-

yl net hyl Icar bam);dr.]o Jr:giggsyﬂl-gﬁmﬂr@@hﬂh@gg?ﬁﬂz)pl )cndm 3ylmeth pya ).

g{)ipgo??\lmm Crﬁ:% ?ﬁg -@gglﬂ;g{l@wﬂ sulp onyiam no proplo(nycﬁ] y

(S) - N4- [ ( Seyclopro }-amm]neﬁﬂmkmlpmml acddyl nethyl]- N1

ot o e e AP BB oin sy ety
N1-(2-chloroacetylamino-ethyl)-N1-cyclopropyl-2(naphthalen-2-
ylsulphonylamino)-succinamide,

(S)-N4-[(S)-1-(amino-imino- methyl) piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-
phenoxyacetylamino-ethyl)-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1l-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-0x0-2-
phenylacetylamino)-ethyl]-succinamide, |

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethy1]-
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(2-
oxopropionylamino)-ethyl]-succinimide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3- ylmethyl]-
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1[2-
(pyridin-3-ylcarbonylamino)-ethyl]-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(1-
oxynicotinoylamino)-ethyl}-succinamide.

Especially preferred are:

N-[N4-[[(S)-1-Amidino-3-piperidinylJmethyl}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine,
(S)-[[3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethy1-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]cyclo-
propylamino]propionic acid,
[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-y1methyl-
carbamoyl]-2-(4-trifluoromethyl- phenylsulphonylamino)-propi-
onyl-cyclopropyl-amino]acetic acid,
3-[{(S)-3-[(S)-1-(amino-imino-methyl)- -piperidin-3-

ylcarbamoyl]-2-(4-carbamoyl- phenylsulphonylamino)- propxonyl]-
cyclopropyl-amino]-propionic acid, .



oy ISMEENO) - succi nam de acetate (1:1), MS (ion spray): 559

| o reparation of the amne starting nmaterial used in place

f {2-but yl am@o- t hyl azi de hydrochl oride (Exanple 29a): a) 2.0 g of

odi LOGHYAR ! (%5% in oil) are added at 0-5 to a solution of 6.86 g of

oc-cyclo afine and 13.27 g of 3*(t- butyl-dinmethylsilyloxy)propyl

romde in 70 mM off DM. After stirring the mxture is taken up in ether

~apd_the -N&t - {68 Jrdd (airtin owirnén o - mAsthel ) pripienid ianG - g¥meeh gl jng t he

et her phase r r L Ca ol 1kt er/ hexgne,1: 9 there

are obtai ne&\? if%’?‘g@@ﬂﬁ%ﬁ@%ﬁ l[t\gig%hg%lt -%%8?“’3}'?‘3'{0%@&%-

propyl ] - cyclporaapy+2 gdesabpayiamirp ) -cthydp-sundisammiaezne 1: 4) .
(5)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

N1-cyclopropyl-N1-[2-(3,4-dihydroxy-phenyl)ethylcarbamoyl-

methyl]-2-(naphthalen-2-ylsulphonylamino)-succinamide.

- The compounds of formula I are manufactured in a manner
known per se by

a) reacting an acid of the formula

Oy .20

~NQv
Y

with an amine of the formula
Q-NHCH,-X I

or a salt thereof, with intermediary protection of functional -
groups present in the groups A, Y and M (in II) and Q (in III), or

b) reacting an amine of the formula

°§s/,° M- ('] 3
A”SSN \C’vi IV
) il
Y 0

wherein X3 is a group X3! or X32:

T NS

W & Yooa®

with an amidinating agent, and



ek .ﬁ‘,ﬁqﬁogﬁgﬁe product from a) are dissolved in 42.7 mM of a 1M

siolt'i’i;fji; 0 of —tet-rabut yl ammoni um fluoride in THF. After stir- ring the
xfure is taken up in ether and the ether phase is washed with water.
¥t br oty MARG1994d poration there are oftai ned 7.02 g of
-3-cycl opro m no- propanol, Rf = 0.47 (nethylene chloride/ether
A solutton of 1.92 g of the product, fromb) in, 19 m of

?s tif edesigedy fungtiqna BIOGHYING e TRABUIYC SBTAHP of
acetic anhydrj D t3A rden rdothpdend Soft dsaAulip 1] Andt her and the
rf&nt t%&:'n&tlﬂ M\quygr bfea po u n

et her phase s washed ochloric acid and with water. After
dryi ng and evaporating the ether phase and chromat ography on silica gel
with ether/hexane dly 2 tinedesiséd; obhwéming 2 8ompdund of formula I into a

N- Boc- 3- cycl opr opyl am no- pr opyl ..acet at.e, = 0.418 (et | rexa : d)
2.3 g of the p&y@ﬂt{}eglqaﬁgxncqfﬁfa?@fq rsg‘gt é’&%ﬁgﬁﬁnfﬁ?ﬁ@nﬁh%‘?’i’?ﬁ?‘gri c
acid in di oxaf. forffilar I eimapothat free afid log Basesent the residue is suspended
with ether and the ether is subsequently decanted off. After drying there

are obtained 1.61 (g@of met hyl 3- cycl gﬁr.opyl.arri ng- pr opi onat e hydrochl ori de
(1:1), Rf = 0.17 (Conenigodyattbe aeidt Shds waested iBcRdsOlvgnErsuEh2as: 1) .

dimethylformamide (DMF) or methylene chloride in the presence

~of a base such as 4-ethylmorpholine, triethylamine, ethyldiiso-
propylamine or 1,8-diazabicyclo(5.4.0)undec-7-ene (DBU) with a
salt of a compound of formula IIl, e.g. a trifluoroacetate,
bisulphite, nitrate, hydrochloride or hydroiodide, and with benzo-
triazol-1-yloxy-tris(dimethylamino)phosphonium hexafluoro-
phosphate (BOP) at room temperature. Functional groups present
in the compounds II and Il which are to be subjected to inter-
mediary protection, such as COOH, NH> and OH, can be protected in
the form of lower-alkylOCO groups, of benzylOCO or azide groups
or of benzyloxy groups. The cleavage of a protected carboxy
group such as COOCHj3 or COOCH2Hjs to COOH can be effected using
sodium hydroxide in ethanol. The conversion of the
benzylOCONH- or N3 group into the free amino .group can be
carried out by catalytic (Pd/C) hydrogenation in ethanol.

In process variant b) the compound IV in a solvent such as
DMF or methanol can be reacted in the presence of a base such as
triethylamine with formamidinesulphonic acid or 3,5-dimethyl-1-
pyrazolylformamidinium nitrate, conveniently at a temperature
up to 500C.

The following can be mentioned as functional modifications
in variant c):

1. The saponification of an ester group such as ethoxy-
carbonyl, e.g. in ethanol or methanol, using a base such as aqueous
NaOH, or the saponification of an ester group such as acetoxy, e.g.
in THF, using a base such as aqueous LiOH;



M
Exanpcmm:MENT SHidlaljogously to Exanple 12, from t-butyl (R)-3-[[(S)-3-

be L——werhy't car ba | ) - 3- (napht hal ene- 2- suI phonyl am no) -
pr nyl%w yca bonyl net hyl - am nomet hyl | - pi peri di ne-1- carboxyl ate
thee.& dehl[[(R)l(amn0|mno-

met hy! -3=y|
3- (Rapht haI ene- 2- sul

thyl]-1(S)-3 -(benzyl -net hyl - car banoyl ) -
onyl ami no) pr opi byl ] - ami no] - 3- acetate sul phite (2:1),
3 (MtH)[err]. Preparation of the starting

terial: ' | _
gﬁog;: ? N - 2% hyl €ar bo 1 myfg Sﬁgﬁ}*‘g@%pﬁ’,mee“ﬁ fe roSHd '\h‘( AnTailyleag! no

di met hyl amgm:nml@tgnemaﬁﬁl@ M‘ WaWthibFnﬂfwgﬁ?nﬂfePﬂg radded to a
solution of 7.6 g of N (2-naphthyl sul phonyl) L-aspar- tic acid 4-t-butyl

ester (Example Zga) ' the cl'lyrHrogenanon ofe an aryl group to the corres-
ponding cycloalkyl groups, e.g. in ethanol in the presence of acetic
acid and Pd/C;

4, the cleavage of an ether such as a benzyl ether to the
corresponding alcohol, e.g. using a solution of boron tnbromlde in
methylene chloride;

5.  the etherification of an alcohol, e.g. using a lower alkyl
halide such as methyl iodide in the presence of a solution of DBU
in THF;

6. the conversion of a carboxylic acid into the carbox-

amide by reaction with an amine such as morpholine, e.g. in DMF
in the presence of BOP and 4-ethylmorpholine;

7.a) the conversion of an aminé into a quadrate acid
derivative thereof, e.g. by reaction with 3,4-bis(2-propenyloxy)-
3-cyclobutene-1,2-dione in THF at 00C and, if desired,

7.b) the catatalytic cleavage of the 2-propenyl group from
the quadrate acid derivative obtained under a), e.g. using
palladium(II) acetate in acetonitrile and water in the presence of
triethyl phosphite and then sodium 2-ethylcaproate.

The N-sulphonated amino acids of formula II can be
prepared by reacting a corresponding reactive sulphonic acid
derivative such as the sulphochloride A-SO,Cl with the
corresponding intermediary protected amino acid derivative
HN(Y)-M-COO-tbutyl, e.g. as described in EP-A-468231. The
cleavage of the t-butyl ester to the desired acid can be carried out
using trifluoroacetic acid in CH2Cl2 or using hydrochloric acid in
ethyl acetate.



irring the mxture is poured into ice-cold 5% potassi um
.hyd ingqm sm‘{dif&_ife 10% potassium sul phate solution and extracted with
i _ﬁ%eﬁe C‘h’l'"orl\d . The organi c phase i s washed with sodi um chl oride
Iut|0ﬂ d;g?g and evaporated. The residue is chromatographed on silica
el Wix N\ze ane ethyl acetate (3:1). . There are isolated 3.4 g of 1-t-butyl
S}-N-b -Ntre hyl - 3- ( napht hal en- Zli;l sul phonyl am do) succi nam date, M
i on spray): 483',4,(I\/Hrl-|)[err] b) From the product of a) tpere S
bt 5goRirthéro theaamimo W2ids (I ot which M is a group M! can be
(R-3-T[(9 e
( napht hal ené’rﬁBg{hﬁy ggcﬁ%{ﬁk @B?gﬁi@n‘g/ eﬁ]&{}gé‘r Sglrl]t;/m?s 1. @ G
nmet hyl - am nomnet hyl ] pi peri di ne- car boxyl at e, I\/B ion spray): 709.5
- (MtH) [ err] Exa A solution of 0.2
g of the est@ fr&%ﬂanﬁie%&(n 16—t—of ﬁ@t‘réngl i¥ treated with 1.4 1N
sodi um hydr oxi de sol uti on. Aft eR® stirri ng tR® rBaction solution is treated
with 6 M of IN hydrochloric acid and evaporated. The residue is

Boc, Boc,
@ Vv + ,Nlcncr-xzcoo—tau ,N?HCHchO—tBu
Y Y
=0 ¢=0 s VI
OH N—
b R

(tBu = t-Butoxy, Boc = tBu-0CO)

o, 0
@ VI —— NCHCHZCOO—-tBu VII —— IIM=MYH

Reaction (1) can be carried out in a solvent such as toluene
~at an elevated temperature. Reaction (2) is conveniently carried
out in the same manner as the reaction of II with III described
above. Reaction VI — VII is undertaken by firstly cleaving off
the Boc group from the N atom present in VI, e.g. in acetonitrile or
dioxan with p-toluenesulphonic -acid, and reacting the compound
obtained with a sulphochloride A-SO2Cl in dioxan. The hydrolysxs
of the esters VII to the acids II can be effected using

trifluoroacetic acid in methylene chloride.

The preparation of an ester VII in which RJ is tetrazolyl
proceeds via corresponding esters in which RS stands for cyano.
- The conversion of the cyano group into the tetrazolyl group ¢an be
carried out in DMF using ammonium chloride and sodium azide.

The guanidine starting materials III in which X is a group X!
and R1, R? and Q are H can be prepared as described in EP-A-
468231, e.g. starting from 3-picolylamine or from 2-amino-



56 ographed oh RP-18 with a water-acetonitrile gradient. There is
| soltat e %e& ¢97 [ 1 (R) - 1- (am no-i m no-net hyl ) pi peridin- 3 -ylnmethyl] -
[(S) d[e nzyl math | {car banoyl ) - 3 - (napht hal ene- 2-

) nyI] am no] - 3-acetgc acid hydrochloride (1:1), M
(1o Exanmpl e 35
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%L?E;Pylz)](na%% ne- Ng%l(?%g%d?pﬁ Pﬁ@%é%cl:ﬂ#y)ben&anﬁdg l%hpg oo%ertl 1),
MBS (ion spraygtedeggt tioad 3/ in ethanol and hydrochlonc aCIdExarﬁR -36
Anal ogously tN- ﬁpamlﬂ-sylrﬂdtﬁm-beﬁtaxmw BY- NaRy €bfination with D-
mandelic acid in methylene chloride there can be crystallized,

after addition of diethyl ether, (R)-N-piperidin-3-ylmethyl-
benzamide mandelate. This can then be amidinated in DMF using
triethylamine and formamidinesulphonic acid. By heating a

solution of the resulting mandelate in concentrated hydrochloric

acid there can be obtained the (S)-guanidine of formula III in

which X is the group X! and Q = R1 =R2 = H.

The guanidines III with X = X2 and Q, R11 and R2! = H can be
prepared in analogy to those with X = X1, T = CH; and Q, R! and R2
= H, e.g. according to Reaction Scheme (4) hereinafter and as
described in Example 67a)b) hereinafter:

(4) Boc_:\ Boc\
N N HoN
: H 11T
—N N NH N NH '

i Y Y

NH, ' NH,

Guanidines (III) in which one of R! and R2 or one of R!! and
R21 % H can be prepared e.g. via compounds of type VIII, IX, X in

Reaction Scheme (5) hereinafter and as described in Example
48a)b)c) hereinafter:

® H‘*N@
N

]
“Boc “Boc _ Y

VIII IX X NH,

Thus, the amine VIII is reacted in hexane and water with
tetrabutylammonium hydrogen - sulphate and IN sodium
hydroxide solution and then with benzyl chloroformate. The Boc
group is cleaved off from the resulting compound IX using a
solution of hydrochloric acid in ethyl acetate. The product is
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ﬁE-PMH‘i‘@NT SHEE s yl - ethyl) - 3- (napht hal en- 2-yl sul phony! -

am oy - succi namate and from (S)-1-am di no-3-(am nonet hyl ) - pi peridine
di hydi ogd MARj@Whe?e is manufactured (S)-N4-[(S)-1-
ne-i m no- et hyl ) - pi peridin-3-ylmethyl] -N1 -cycl opropyl - N1- :
(2-tetTazol -5 -yl -ethyl)-2-(2-(napht hyf gul phonyl am no) - succi nam de, M5
(I1SP): 597.4 (MtH) £ Preparation of the starting materials: Aa)

Analogouslyto le 2B but us pr.o m.no-propipnitrile
in place of §8P16"d'§$¥emé? h'z’\e) ngu"tdhgg dn; wgoé'rsﬂﬁ% ‘“Fg}xla%{') I‘P“CP
(S) - 3-tert - biprmymidinesylphonio-a¢id. In order to protect the amldmo group

cycl opropyl - N(é{ﬁw‘i%}y@ E&{&‘}' &arrr@ﬁ&ﬁdl\@ggl\%?l eﬁﬁ?f hl(o% ri‘hateAb)

Anal ogously % t_usin rom-a) %

t-butyl (S)- mtmnmyda%aﬂﬁ@mpam%w pRdtRlLG sdpdgvage of the group

met lhyl '\Hff‘t @é(r%uwdmmba then ehambﬁtdl%kmdivbem hutwhldrﬁ)XN-s the

cycl opr opy ale S yl

ami no) - succi ﬂm;\é 3f 14”{4\)/322 E}W Ubgnyci The
correspondmg morpholme derivative III (T O) can be prepared
in an analogous manner.

In order to protect the amidino group present in a guanidine
III with a Boc group, a guanidine of type X can be reacted with di-
t-butyl dicarbonate (in place of ethyl chloroformate) in dioxan.

Guanidines III with Q # H can be prepared e.g. according to
the following Reactions (6) and (7) as described in Example 9a) to
d) hereinafter:

Q Q

®) Htll /N Boc—r{l@ X1
H
Q
. & H“"\/<__} I
N_ NH,
NH

Guanidines III with Q # H and T = O are obtained by

a) reacting 2-aminomethyl-4-benzylmorpholine (J. Med.
Chem. 33, 1990, 1406-1413) with di-t-butyl dicarbonate in
- dioxan,

b) reacting the resulting amine protected with Boc with
NaH and a bromide Q-Br in DMF,

c) cleaving off the benzyl group from the resulting
product by hydrogenation in ethanol in the presence of Pd/C and



i rae) ACEMEN] SHERImtoni um chl oride and 0.86 g of sodium azide are added in
su CEESbi 1Tt 0 a soljutlion of 2.3 g of the material obtained under b) in 25

m fof & éheﬁwaction m xture is stirred at 80[err] for 24 hours, cooled,
fil e&e 'am the fijtfate is evaporated. After ‘chromatography of the

resj d =t~ ellwth ethyl acet aig + 0.5% ethyl acet'ate there is
obtined 0.3 g of ter}y-butyl (S)-N

cyctopropyl -~ (Z-tetrazol -5-y| -et hyl ) - 3- (napht hal en-2- yl sul Phonyl am no)
succi namate, M5 (d3P): asigdinating-Hhe Tresalting smiozphelings dgnivatiyeyas
N-(3-pyri di nyLaeiing JaboeRZ 868 ¢ompbuinl IV afld eldwing ffdii22Bod gebupN
hydrochloric acid 1s treated with 4.2 g of palladiumon charcoal and
hydr ogenated at roomtenperature for 24 hours over 100 bar of hydrogen.
Then, the cat al ystThies ahiineeswdtingf memerialse IM lareapeepasedveygor acaaddinghe

hyar oxi de. soRbihgriol o, Aadiith (Rn' WBiGH WEJEF pthacenk et ek

evaporated. a6 &oe ar€.obtained 36.1 g of (RS)-N

T Q T |
®  hn \/<_> XII HN\/&> X1l —— IV
’ N
W

N\
w

For the preparation of a compound IV in which Q # H, a
primary amine XII [preparable from 3-hydroxymethylpiperidine
as described in EP-A-468231 and in Examples 12 a) to g) herein-
after] is reacted with a base such as Hiinig base and a bromide
Q-Br to give the secondary amine XIII. An acid II is then coupled
with this amine XIII (as described in the above coupling II + III).
The Boc protecting group is then cleaved off using trifluoroacetic
acid in methylene chloride, p-toluenesulphonic acid in acetonitrile
or a solution of hydrogen chloride in ethyl acetate. The cleavage
of the Z protecting group is carried out by hydrogenation in
ethanol in the presence of Pd/C. For the preparation of a
compound IV in which Q = H, the acid II is coupled with the amine
XII (in place of XIII).

The preparation of an amine starting material IV in which M
is a group M! and R5 is NHCOCQO-lower alkyl proceeds via a
compound of formula IV in which R5 stands for an azido group.
The conversion of azido into NHCOCOO-lower alkyl can be effected
by catalytic hydrogenation (Pd/C in methanol) followed by
transformation of the resulting amino group into NHCOCOO-lower
alkyl by reaction with a mono-lower alkyl oxalyl chloride in the
presence of pyridine in methylene chloride. When pyrazine-
carboxylic acid in the presence of Hiinig base in methylene
chloride is used in place of a mono-lower alkyl oxalyl chloride,
then there is obtained a compound IV in which M = MI and RS =
NHCO-pyrazinyl.



pi pr i urBMEzMTmSﬁ*JﬁﬁT benzani de, M5 (FAB): 218 Merr]. Bb) 36.1 g of the
mat'"rlal* obtairmed uphder Ba) are dissolved in 800 m of nethylene chloride
and tr:eat e&mé 5{2fig of D- mandelic acid. 380 nl of ether are added

esyl ting solution whileqstirring. After seeding, 32.5 g of
' . | Repeat ed recryst i zation from420 m of nethyl ene
chl rlde, 10 ml of nmetthanol and 140 m of ether gives 19.5 g of

) -peridt ver, - Bamyaefothy Fpxamplesxherpinafier- gestadne (1:1),

mp: from 75[ g BL) d SRR did chbnceﬁﬁ ]tge %ab@ﬂ N @etdagn aci d sal t

obt ai ned under treated W tFer m of
£ SeTPONRMS sof fPEul room

triethyl - am‘FR%"nHﬂ‘éF;;1 e'f%ugg dllaﬁrmnﬁg

t enperat ure. IIThe wkizht Xobs ai ampe)dbar@apdewdte@anﬂ RheR? emiddQeis ot
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~ There are is : )
(am no-i m no- IﬁétmyW?llqh ris & 1group | Mt ony| wheren X3nisde gromp-X32 or where
hydroxy- phenyk-gcgtabip(X31) andBimiiEreowdlf O {sthét H Mrddr where A is

alkyl or cycloalkyl, then M can also be one of the groups M2 to M8

are novel and, as such, are also objects of the present invention.

The compounds of formula I, their solvates and their salts
inhibit not only thrombin-induced platelet aggregation, but also
thrombin-induced clotting of fibrinogen in blood plasma. The said
compounds influence not only platelet-induced, but also plasmatic
blood clotting. They therefore prevent especially the formation of
hyaline thrombin and of platelet-rich thrombin and can be used in
the control or prevention of illnesses such as thrombosis, stroke,
cardiac infarct, inflammation and arterio-sclerosis. Further, these
compounds have an effect on tumour cells and prevent the
formation of metastases. Accordingly, they can also be used as
antitumour agents.

A differential inhibition of thrombin and other serine
~proteases by the above compounds is desirable in order to obtain
compounds having as high a specificity as possible and at the
same time to avoid possible side-effects. Alongside other tested
serine proteases the ratio of the inhibition of trypsin to the
inhibition of thrombin was taken as the general measurement for
the specificity of a compound (q in the Table hereinafter), because
trypsin as the most unspecific serine protease can be readily
inhibited by the widest variety of inhibitors. In order for the
inhibition of thrombin and trypsin to be directly comparable in
spite of the use of different substrates, the inhibition constant K;
independent of substrate and enzyme concentration was deter-
mined as the measurement of the inhibition.

Specific chromogenic peptide substrates can be used to
determine the inhibition of the catalytic activity of the above
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13 4 g of the ndelic acid salt obtained under Bc) are dissol ved
ngopt rlatied hydrochloric acid and boiled under reflux. After

@ Re sgﬁutlon i g extracted with ether, the aqueous phase is then

evapdr ated—amd—azeot+oged wth ethanol. The residue is suspended in 50 mi

of etghanol, cooled in gn ice bath and sudtion filtered. There are obtai ned

4.6 g of (S)- I-am di no- 3- (am nonet hyl ) pi peri dine di hydrochloride, [err]

i\ﬁaﬂ)g(r)trj]sl y tér%?g%ﬁt er?heb hlbmon ?fheth%l q“”’?oﬁ?@ﬁ%%’? %g%)bll n' pl ace

of t-butyl (Spad typsiheky th@[a@wnozymp@amld@nwa)s deterynined3as

- (2-naphthyl s pad deprsikaftepmat e, there is obtained
(S)-N-[(S)- 1H%§&n]‘$no i m no- net hyl ) - pi per| din- 3 -ylnethyl] -N1

-(2-carbanmoyl -ethyl )-N1 -cycl opropyl -
(napht hyl - 2- sul phombamm)xementsnmme cayrded coboromemidotitieSh)lates7at 3

(MR +. room temperature. For this!&iPefciiell of the plate 150 pl of
buffer (50 mM Tris, 100 mM NaCl, 0.1% polyethylene glycol;

pH 7.8) were mixed with 50 pl of the inhibitor dissolved in DMSO
and diluted in the buffer, and 25 pl of human thrombin (0.5 nM
final conc.) were added. After incubation for 10 minutes the
reaction was started by the addition of chromogenic substrate
S-2238 (H-D-Phe-Pip-Arg-paranitroaniline from Kabivitrum;

10 or 50 um final conc.) and the hydrolysis of the substrate was
followed spectrophotometrically on a kinetic microtiter plate
reader for 5 minutes. After graphical presentation of the inhibi-
tion curves the Ki values were determined according to the
method described in Biochem. J. 55, 1955, 170-171. The inhibi-
tion of trypsin was effected analogously, but using the substrate
S-2251 (H-D-Val-Leu-Lys-paranitroaniline) in 200 and 750 u.M
final concentration.

The results will be evident from the following Table:

Product of Example |K; (nM) thrombin |K; (nM) trypsin q
2k 0.40 7700 19250
4a - 0.27 1900 7143
41 0.82 5000 6098
4k 0.30 8100 27000
41 0.56 5000 8§929
5 0.22 4300 19545
15a 0.85 6100 7176
15b 0.99 2100 2121
16 0.81 2100 2593
26b 0.25 130 524
29 0.44 ' 1800 491
30 0.75 2400 3200
31c 2.20 7700 3500
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_ ounds are manufactured anal ogously to Exanple 1:

38Aa){ fy (1S) - 3- (4- cycl opent yl - benzenesul phonyl am no) -

N-cycqf op ﬁ&ﬁ*—@gg
lpr-op;d-L(-

etiholxycar bonyl -et 21)( “succi namat e, et hyl

3-[ cygl S)-1-(am no-i -net hyl) - pi peridin-3-yl met hyl ]
-2-( pheny sul phonyl am no) - propionyl]-am noj]-propionate
hydro mpbifd? dﬂ\/lfwmula 18Rbye fa dow nekiejly. Thus, the

(92 L2 e bl |sctaeﬁ$ﬂé gted EneRiea I ghe. Tehls,dieye a0 LDSQ,
2-1(S)-2-[(spf 1lzamommgmhgo -imetrhide) - qnpcpermnrnvgnoysﬁedﬁyneﬁma%yl] -1 -
[ cycl opropyl - (2- et hoxycar bonyl - et hyl ) -
As mentioned earlier, medicaments containing a compound
of formula I, a solvate or salt thereof are likewise objects of the
present invention, as is a process for the manufacture of such
medicaments which comprises by bringing one or more of said
compounds, solvates or salts and, if desired, other therapeutically
valuable substances into a galenical dosage form. The
medicaments can be administered orally as dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions, or rectally,
e.g. in the form of suppositories, or as a spray. The administration
can, however, also be effected parenterally, e.g. in the form of
injection solutions.

For the manufacture of tablets, coated tablets, dragées and
hard gelatine capsules, the active substance can be mixed with
pharmaceutically inert, inorganic or organic excipients. Lactose,
maize starch or derivatives thereof, talc, stearic acid or its salts
can be used e.g. as such excipients for tablets, coated tablets,
dragées and hard gelatine capsules. Suitable excipients for soft
gelatine capsules are e.g. vegetable oils, waxes, fats, semi-solid.
and liquid polyols; depending on the nature of the active sub-
stance no excipients are, however, usually required in the case of
soft gelatine capsules. Suitable excipient§ for the manufacture of
solutions and syrups are e.g. water, polyols, saccharose, invert
sugar and glucose, suitable excipients for injection solutions are
€.g. water, alcohols, polyols, glycerol and vegetable oils and suit-
able excipients for suppositories are natural or hardened oils,
Wwaxes, fats, semi-liquid or liquid polyols. The pharmaceutical
Preparations can also contain preservatives, solubilizers, stabili-
zers, wetting agents, emulsifiers, sweeteners, colorants, flavor-
ants, salts for varying the osmotic pressure, buffers, coating
agents or antioxidants.

For the control or prevention of the illnesses mentioned
above, the dosaoe of the active substance can vary within wide -
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Example 1

A solution of 0.85 g of t-butyl-(S)-N-cyclohexyl-N-[(ethoxy-
carbonyl)methyl]-3-(2-naphthylsulphonamido)succinamate in
21 ml of methylene chloride is treated at 09C with 2.4 ml of
trifluoroacetic acid and stirred at room temperature. The foam
obtained after evaporation of the solution is dissolved in 13 ml of
DMF, then treated with 0.98 ml of 4-ethylmorpholine, 0.68 g of
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate and 0.43 g of (S)-1-amidino-3-
(aminomethyl)piperidine dihydrochloride and stirred at room
temperature. The reaction mixture is evaporated and the residue
is chromatographed on silica gel with ethyl acetate, then with
ethyl acetate-acetone-acetic acid-water 16:2:1:1. There is isolated
0.85g of N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-NZ-(Z-
naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine ethyl
ester diacetate, Fab-MS: 629.3 (M+H)*.

Preparation of the starting material:

a) 3.78ml of 4-ethylmorpholine, 4.42 g of benzotriazol-1-
yloxy-tris(dimethylamino)phosphonium hexafluorophosphate
(BOP) and a solution of 2.25 g of N-cyclohexylglycine ethyl ester
(J. Heterocycl. Chem. 23, 1986, 929-933) in 8 ml of DMF are
added to a solution of 2.89 g of N-Boc-L-aspartic acid B-t-butyl
ester in 50 ml of DMF. The reaction mixture is stirred at room
temperature, then evaporated and the residue is partitioned
between ethyl acetate and water. The organic phase is dried,
evaporated and the residue is chromatographed on stlica gel with
ethyl acetate/hexane 1:1. There are thus isolated 4.5 g of t-
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(S)- N-cyclopropyl N- ( 2- et hoxycar bonyl -

et hyI)

3 (Pyy/ydi nyd-1iHbR"BFYLAE 6P 1RY AR from a) in 22 ml of

acetonitrile is treated with 2.2 g of p-toluenesulphonic acid

monohydrate while stirring. Then, the solution is evaporated and
dried. 2.4 g of the residue are dissolved in 45 ml of dioxan and
tréated with a solution of 1.56 g of B-naphthyl sulphochloride in

15 ml of dioxan. 1.9 g of sodium bicarbonate in 19 ml of water

are added thereto. After stirring the reaction mixture is poured
on to ice and extracted with ethyl acetate. The organic phase is
washed with water, then dried and evaporated. The residue is
chromatographed on silica gel with hexane-ethyl acetate 4:1.
There is obtained 0.85 g of t-butyl-(S)-N-cyclohexyl-N-[(ethoxy-
carbonyl)methyl]-3-(2-naphthylsulphonamido)succinamate,
Fab-MS: 547 (M+H)*. |

Example 2

2.A) The following compounds are manufactured analogously to
Example 1:

a)  N-[N4-[[(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine ethyl
ester acetate, MS (ion spray): 587.3 (M+H)*,

b) ethyl [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]lbenzylamino]acetate acetate, MS (ion spray): 637.3
(M+H),

¢)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N- cyclohexylglycme methyl
ester acetate, MS (ion spray): 629.4 (M+H)+,

d) N-[N4-[[(S)-1-amidino-3-piperidinylJmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methylglycine ®thyl ester
hydrochloride, MS (ion spray): 561.5 (M+H)+, :



ethyl 3-[[(S)-3-[(S)-1-(am no-imn no-nethyl)-piperidin-3- ylnmethylcarbanoyl ]
- 2- py[_LQ.'.L-— honyl am no- propi onyl] - cycl opropyl -am no] - propi onat e
(TR EneAvENRISHEENS| (1SP):  552.6 (MrH)+. 38B) Preparation of the

st --Frat-ertars The diester starting nmaterials are obtained
an I gousl plocedure in Exanp 2B)i) fromt-butyl” (S)-3-t-
butioxy A b%ﬁéqgérn -N-cycl opropyl - N-( ?et hoxycar bonyl - et hyl ) - succi namat e
( le 2 ifg the correspondi ng aryl sul phochlorides in place of
-2- mgpht hyl sul phochl ride: 38Ba) tert-Butyl
§\|—S) I mﬁﬂﬁanﬁsm@?miﬁplp@rdmyl]methyl] N2F(2- ,
cycl opropyl - 0X r -eth ccin
(M?/sobﬁty% th(y%gghﬂa xﬁgﬁﬁlsb,ra parag1 1sopr%n%}l§lyé\{§e( éﬁ?yl ?tjer )

(S) - 2- [ 2%kenydrvehdonidey MSy(mSM)orﬁ&ﬂom (¥-H)*,
et hoxycar bonyl - et hyl ) - car banoyl ] -ethyl sul phanoyl] -benzoate, M5 (FAB):

471 (M sobutyl ene);
f) ethyl (S)-[N-allyl-[3-[(S)-1-amino-imino-methyl)piperidin-

3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]amino]acetate hydrochloride, MS (ion-spray): 587.0
(M+H)*,

g) ethyl N-[(8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]butylamino]acetate hydrochloride, MS (ion-spray):
603.2 (M+H)*,

h)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl}-N-(cyclopropylmethyl)glycine
ethyl ester hydrochloride, MS (ion-spray): 601.2 (M+H)*,

i) (S)-N4-[(S)-l-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1l-ethoxycarbonylmethyl-N1-cyclopentyl-2-(naphthalene-2-
sulphonylamino)succinamide hydrochloride, MS (ion-spray): 615.2
(M+H)*,

1)) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-leucine ethyl ester hydro-
chloride, MS (ion-spray): 603.0 (M+H)*,

k)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropyl-B-alanine ethyl
ester hydrochloride, MS (ion-spray): 601.3 (M+H)*,

1) ethyl (S)-3-[allyl-[3-[(S)-1-(amino-imino-methyl)piperidin-
3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyljamino]propionate hydrochloride, MS (ion-spray): 601.2
(M+H)*+,



) RELACHMENT SHEJT N- cycl opr opyl - N- et hoxycar bonyl net hyl - 3-

Iuoro

al en- I-yIrsulrghgnyl am no) - succi namate, M5 (I1SP): 505.3 (MtH)[err];
1;3 pighng?ﬁsg N- cycl opropyl - N- ( 2- et hoxycar bonyl - et hyl ) -
y_

benzenesul phonyl am no) - succi namate, M5 (FAB): 497

*ylcm) 38Bg) tert-butyl (S)y8-(4-cyano-benzenesul phonyl am no)- N

-N- (2- et hoxycar bonyl - et hyI) succi namate, MS (ISP): 494.2 (M+H) +;

- | 2-eth r bonyl - et hyl)
met hanesﬁlr pH'BSyI éﬁﬁ.&ggf Rﬁp'g‘%%“é‘Fﬂgé‘egxggip’(ﬁ\)ﬁr%dﬂfi’éﬂ}nethyl]' 61
38Bg) t rt- lmybu(yayN\l{(ﬁc-lemhonmclarbloﬁ&ietwwy!za(ﬂp uth@wm

3-(pyridin- 31¥ufp%o%yciamxﬁr(p)"§%)cc% AThi ”ﬁt 8rothl (rldg MS 80:1 -spray):

617.5 (M+H)+,

n) ethyl (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-N-
pentyl-propionylaminoacetate hydrochloride (1:1), MS (ion-
spray): 617.1 (M+H)*.

2.B) Preparation of the starting materials:

2.B)a) 14.0 ml of ethyl 3-bromopropionate are added to a
solution of 15.4 ml of cyclopropylamine in 100 ml of toluene and
the reaction mixture is heated to 90° for 3 hours. Subsequently,
the precipitated salt is filtered off and the filtrate is distilled.
There are obtained 9.5 g of N-cyclopropyl-B-alanine ethyl ester,
Fab-MS: 157 (M+H)+.

2.B)b) The following compounds are prepared analogously to

the process of 2.B)a) using allylamine and, respectively, butyl-
amine in place of cyclopropylamine:

1) N-AIlyI-B-alanine ethyl ester, Fab-MS: 157 (M+),

2)  ethyl 3-butylaminopropionate, Fab-MS: 173 (M+).

2.B)c) The following triesters are obtained analogously to
Example la) but using an N-substituted glycine ester in place of

N-cyclohexylglycine ethyl ester:

2.B)c)l)  t-Butyl (S)-2-(2-t- -butoxyformamido)-N-cyclopropyl-
N-[(ethoxycarbonyl)methyl]succinamate, Fab-MS: 415 (M+H)+,

2.B)c)2)  t-butyl (S)-N-benzyl-3-butoxycarbonylamino-N-
ethoxycarbonylmethyl-succinamate, MS (ion spray): 465.2 (M+H)*



( P AGEMENT SHEET Exanpl e 39 - The

f @l ovwng« e}obt ai ned anal ogousl y to Exanpl e 3, but starting
fdaom t he Exanmpl e 38A:

3\ c@@p’ﬁ&ée‘fﬁ{( ) 13- [ (S) - 1- (ami no-i 3no met hyl ) -

pi pe]rl din-3- ylfl -2-(4-cycl opentg1 phenyl sul phonyl am no)-

prppi onyl ] - opi onic acid, M5 (FAB): 591.

2- nb-buty ho-($9t Byt- bupmp}éwth(wBWFWTNTC)’CIOthYéar banoy!| ]

T SR RASBORAITHg g aL, 35 o sy

[[(S)- 3[( O i no- et hyl) plper|d|n3ylrrethyl carbam)yl]
-2-(naphthal en- 1 yI sul phonyl am no) - propi onyl ] -

cycl opropyl 0] id., M5 (FAB : 559.4 H) +,

3-[N-cycl op? 5319? \ [( S‘ f??ﬁ%)m&g(% Snéf"rmig%?‘?d aﬂalogav% i*Qi n- 3
-yl met hyl caEkampyé ] 1bR- (4-trifl uoromet hoxy-

phenyl sul phonyl am no) - propi onyl ] -am no] - propi oni c acid, M (FAB):

607.2 (MtH)[err
2.B) )1) t-butyl (S)-N-Cyclopropyl-N-ethoxycarbonylmethyl-3-

(naphthalene-2-sulphonylamino)succinamate, Fab-MS: 505
(M+H)+9_ ’

2.B)d)2) t-butyl (S)-N-benzyl-N-ethoxycarbonylmethyl-3-
(naphthalen-2-ylsulphonylamino)-succinamate, MS (ion spray):
555.2 (M+H)*,

2.B)d)3) t-butyl (S)-N-cyclohexylmethyl-N-methoxycarbonyl-
methyl-3-(naphthalen-2-ylsulphonylamino)-succinamate, MS (ion
spray): 547.2 (M+H)+.

2.B)e) 10.6 ml of 4-ethylmorpholine, 4.6 g of N-(dimethyl-
aminopropyl)-N'-ethylcarbodiimide hydrochloride, 244 mg of 4-
dimethylaminopyridine and 3.1 g of sarcosine ethyl ester hydro-
chloride added in succession to a solution of 5.78 g of N-Boc-L-
aspartic acid-f-t-butyl ester in 100 ml of methylene chloride.
After stirring the reaction mixture is poured into ice-cold 5%
potassium hydrogen sulphate-10% potassium sulphate solution
and extracted with ethyl acetate. The organic phase is washed
with water, then dried, evaporated and the residue is chromato-
graphed on silica gel with hexane-ethyl acetate (3:1). There are
obtained 6.8 g of t-butyl (S)-3-t-butoxycarbonylamino-N-ethoxy-
carbonylmethyl-N-methylsuccinamate, MS (1on spray): 3894
(M+H)*.

2.B)f) The following triesters are obtained analogously to

2.B)e), but using N-substituted glycine esters in place of sarcosine
ethyl ester:



4 :
e) 1)Pt:f§-=—‘p WENT SHEET (1 5)- 1 - (ani no-i mi no- et hyl ) - pi peri di n- 3-
yl net iyTcarbanmoyl ] 2y (4- cyano- phenyl sul phonyl am no) -

pr opi )nﬂ%wh@yroay -am no]-propionic acid, Ms (ISP): 548.5

(MH) ferT]; ) ¥)

3- [} (&—3—ttS=1t=(am ho-i nm no- et hyl ) QI peridin-3-yl car- banoyl ]
- 2- (4- car bar noyl - phenyl sul phonyl am no? pr opi onyl ] -

cyclopropyl-am no| -propionic acid, M5 (ISP): 566.6 (MH)+; f)
3-[[(S)-3-[2B))1)am ncbunyilnoesaeﬁhwbmpxycarhlﬁnyﬁmﬁmetmyd:nhoxy-
carbamoyl | - 25 - C PRy !

am nol - prop| onic algﬁg 9@%%%615&2%%1?%%? ypﬁso (188 spray): 417.1

62 g) 3-[(M$FD3, [ (S)-1- (ani no-i nino-net hyl ) - pi peri di n-3-yl net hyl -
- carbamoyl] -2-(pyridin-3 -yl sul phonyl am no) - pr opi onyl ] - cycl o-

2.B)f)2) t-butyl-(S)-N-allyl-N-[(ethoxycarbonyl)methyl]-3-(1-
t-butoxyformamido)succinamate, MS (ion spray): 415.2 (M+H)*,

2.B)f)3) N-[N,3-bis-t-butoxycarbonyl)-L-alanyl]-N-butylglycine
ethyl ester, MS (ion spray): 431.2 (M+H)*,

2.B)f)4) N-[N,3-bis(t-butoxycarbonyl)-L-alanyl]-N-(cyclo-
propylmethyl)glycine ethylester, MS (ion spray): 428.2 M+,

2.B)f)S) t-butyl (S)-3-t-butoxycarbonylamino-N-cyclopentyl-
N-ethoxycarbonylmethyl-succinamate, MS (ion spray) 443.3
(M+H)*,

2.B)f)6)  t-butyl (S)-3-t-butoxycarbonylamino-N4-cyclobutyl-
- N4-ethoxycarbonylmethyl-succinamate, MS (ion spray): 429.2
(M+H)*,

2.B))7)  t-butyl (S)-3-t-butoxycarbonylamino-N-t-butyl-N-
ethoxycarbonylmethyl-succinamate, MS (ion spray): 431.2 (M+H)*+,

2.B)f)8)  t-butyl (S)-3-t-butoxycarbonylamino-N-ethoxy-
carbonylmethyl-N-pentyl-succinamate, MS (ion spray): 445.3
(M+H)*,

2.B)g) Analogously to 2.B)e), but using L-leucine ethyl ester
inplace of sarcosine ethyl ester there is obtained N-[N,3-bis(t-
butoxycarbonyl)-L-alanyl]-L-leucine ethyl ester, Fab-MS: 431.2
(M+H)+,

2.B)h) The follosing triesters are obtained analogously to

2.B)e), but using .the esters prepared according to Example 2.B)a)
and b):



propﬁl@mmﬁ"pﬁ‘éfpﬂl dnic acid, M5 (ISP): 524.3 (MH) +.

le 4 BtHyl 3 -[(S)-3-[(S)-1-(am no-in no- et hyl ) - pi peri di n- 3-
t hgcdARa99Y ! 11 -{N-cycl opropyl - 2- (4-tetrazol - 5-yl - phenyl -
hony!l am no) - priogi onyl am no] - pr opi ondfe acetate, Ms (I SP): 619.4
smeruflact ured anal ogously to Exanple 1. Preparation of

38B)e) are diss vI ;j'Ll E nt-gzt}r’r% 151;5)93&%?{%%%% Wi tymzf Mdtym&mémﬁﬁlpz%
chlori de and I‘iﬂg-r@%Y%BPBM‘&??@S‘F%W&I%%WF% ’83?3??(]"21*83*24 hours.

After cooling to roomtenperature the reaction mxture is filtered and the

fil i d. ' f |
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( M+H) +, ? Exanpl e 41 Anal ogously to Exanple

3, fromthe ester of Exampl e, 40 there,is obtaihned )
3-[(S)-3-[ (SR-BIndA no--BKL rre(tsbyf)bbpb%nawhonylammo-N -butyl-N-(2-
ethoxycarbonylethyl)succinamate, MS (ion spray): 445.6 (M+H)*,

2.B)i) A solution of 6.7 g of t-butyl (S)-3-t-butoxy-carbonyl-
amino-N-ethoxycarbonylmethyl-N-methylsuccinamate in 80 ml
of dioxan is treated with 8.2 g of p-toluenesulphonic acid
monohydrate. After stirring 43.1 ml of 1IN sodium hydroxide
solution, 4.34 g of sodium bicarbonate and a solution of 7.8 g of
2-naphthyl sulphochloride in 37 ml of dioxan are added. After
stirring the reaction mixture is poured into ice-cold 5% potassium
hydrogen sulphate-10% potassium sulphate solution and extracted
with ethyl acetate. The organic phase is washed with dilute |
sodium chloride solution, then dried and evaporated. After
chromatography on silica gel with hexane-ethyl acetate (3:1) there
are isolated 2.0 g of t-butyl (S)-N-[(ethoxycarbonyl)-methyl]-N-
methyl-3-(2-naphthylsulphonamido)succinamate, MS (ion spray):
479.9 (M+H)+.

2.B)j) The following diesters are obtained analogously to
2.B)i), but using the triesters of Examples '2.B)f), g) and h) in place
of the triester of Example 2.B)e):

2.B))H1) N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-
alanyl]-N-isopropylglycine ethyl ester, Fab-MS: 433 (M-t-butoxy),

2.B)j)2)  N-allyl-N-[3-(t-butoxycarbonyl)-N2-(2-naphthyl-_
sulphonyl)-L-alanyl]glycine ethyl ester, MS. (ion spray): 505.0
(M+H)*,

2.B)j)3) t-butyl (S)-N-butyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate, MS (idn spray):
54.3 (M+H)*, ‘



3‘ yl mat{wl CQ{ asa-"'yl ] -N-cyclopropyl-2-[4-(tetrazol-5-yl)-

vl sl
H)[err]

phon\/ .amIno] - propi onyl am no] -propionic acid, Ms (I1SP): 591.4

&

Exanpl e 42 The foll ow ng

011316&%1997an actured anal ogously to Exanple 1, but using the

o} | owi ng enanti

nprace of N-Boc-} L-aspartic acid [erTr
ethyl LI (R -3-[(S)-1-(am no-i n no- et hyl ) - pi peri di n- 3-

3

rs: a fromN—B? D aspartic aC|d [err]-t-butyl
Cﬁ t-butyl ester:

yl et hyl car barmyl ] 2- (napht hal en- 2- yl sul phonyl am no) -

pr opi onyl ] -

SY8511985 OPY by ATy20b p RSB Bhe By BY- Rt itslao YR acbShy1)-N-(2-
naphthylsulphonyl)-L-alanyl]glycine ethyl ester, Fab-MS: 445 (M-
t-butoxy),

2.B)j)5) t-butyl (8)-N-cyclopentyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate, MS (ion spray):
533.0 (M+H)t,

2.B)j)6) t-butyl (S)-N-cyclobutyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate, MS (ion spray):
519.1 (M+H)*,

2.B)N7) t-butyl (S)-N-t-butyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate, MS (ion spray):
521.1 (M+H)*, |

2.B)j)8) ethyl (S)-2-[(S)-3-t-butoxycarbonyl-2-(naphthalene-
2-sulphonylamino)-propionylamino]}-4-methylpentanoate, MS (ion
spray): 521.0 (M+H)*, '

2.B)P9%) ethyl N-[3-(t-butoxycarbonyl)-N-(2-naphthyl-
sulphonyl)-L-alanyl]-N-cyclopropyl-B-alanine ethyl ester, MS (1on
spray): 517.1 (M-H)-,

2.B)j)10) ethyl N-allyl-N-[O-t-butyl-N-(naphthalene-2-yl- -
sulphonyl)-L-aspartyl]-B-alanine ethyl ester, MS (ion spray):
5194 (M+H)t,

2.B)j)11) t-butyl (S)-N-butyl-N-(2-ethoxycarbonylethyl)-3-
(naphthalen-2-ylsulphonylamino)-succinamate, Fab-MS: 479 (M-
isobutyl ester),

2.B)j)12) t-butyl (S)-N-ethoxycarbonylmethyl-3-(naphthalen-2-
ylsulphonylamino)-N-pentylsuccinamate, Fab-MS: 479 (M-
isobutyl ester).

ester
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1% o

585 4 (Mhi)h-! - Bk 3 firom (R)-1-am di no-3-(am nonet hyl) - pi peridi ne
Hydr6="CRT'oride™iin |pl ace of (S)-1-an di no-3-(am nonet hyl) - pi peri di n-

d| yqroﬁglﬁ ngw ethyl [[(S)-3-[(R- 1

- ( ?n0|mno- hyl ){- pi peridin-3 -

yl 1h-y4—ea+b-amay+—]-— 2-( napht hal en- 2- yl suBghony! ani no) -
pr dpi onyl ] -cycl opropyl - am no] -acetate hydrochloride, Ms (ISN): 585.7

(MHATErrT; <) Trom I\I-Boc-Dasparti%;_(aaﬁn'tt Jerr]-t-butyl ester in place
of N-Boc- L-aspartic acid [err]-t-butyl ester and (R)-1-am dino-3-
(am nonet hyl ) pi peri di ne di hydrochl oride-in & ace of (S)-1- amdino-3

- (ani nonet hyl ) pi peAi dloim:txdnhyocﬂr 081 gr iofle N-[N4- [[(St)ifgrlamldmo 3-piperi-

L P PSR L i) -

propi onyl ] = cyeyaphey glliiﬁil'm)]eiblt]etﬁtt@' él‘??f@- ’%?é“PWB 101 §p) 6 mlofp

( MH) +. etﬁaﬁeﬁﬁﬁt wared Wit ®ierhHiste 1N asédinen Ny drdxide ofolmsamp! e

420): After stirring 6.0 ml of IN hydrochloric acid are added, the
solution is evaporated and the residue is chromatographed on a
RP-18 column with acetonitrile-water. There is obtained 0.25 g of
N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-naphthyl-
sulphonyl)-L-asparaginyl]-N-cyclohexylglycine, MS (ion spray)
601.3 (M+H)*.

Example 4

The following acids are obtained analogously to Example 3,
but starting from the esters of Example 2.A):

a) N-[N4-[[{(S)-1-Amidino-3-piperidinyl}methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine, MS (ion
_ spray): 559.0 (M+H)*,

b) [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-
benzylamino]}-acetic acid, MS (ion spray): 609.1 (M+H)*,

c) N-[N4-[[(S)-1-amidino-3-piperidinyl}methyl}-N2-(2-
naphthylsulphonyl)-L- asparagmyl]-N-cyclohexylglycme MS (ion
spray): 615.4 (M+H)*,

d)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methylglycine, MS (ion
spray): 532.9 (M+H)+,

¢)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-isopropylglycine, MS (ion
spray): 561.2 (M+H)+,



In.a. procedure—««aﬁa’r ogous to Exanple 36B), but using L- mandelic acid in

e

pl ace of ‘Diefddili ¢ acid there is obtained, via a)

‘S}r Nepi-peridin-3-yl net hyl - benzam de (S) - hydr oxy- phenyl - acetate (1:1),

FAB d b R-N[1
-l(gm) 82'1%‘“%57 hy?)n-pi p)eridi(n2(3)[yl met hyl ] - benzani de

(S) hydr.oxHheﬁ-yl -lacetate (1:1), M5 (I59): 261.4 (MtH)+,
(IR) - 1- am di no- 3- (amni nonet hyl ) - pi peri dine  di hydrochloride, [err] =

1 7 oL u |
+Iorert]

=10, t . . 43
BT T8 3 s)-1-(amino-imino-methyl)piperid TS 1methyl-

carbamoyl]-2-(naphthalene—z-sulphonylamino)propionyl]allyl-
aminolacetic acid, MS (ion spray): 557.2 (M-H)-,

g) [[(S)-3-[(S)-1-(am_ino-imino-mcthyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]butyl-
amino]acetic acid, MS (ion spray): 575.3 (M+H)*,

h) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-N-(cyclopropylmethyl)glycine,

MS (ion spray): 573.3 (M+H)*,

i) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1-carboxymethyl-N1-cyclopentyl-2-(naphthalene-2-sulphonyl-
amino)succinamide, MS (ion spray): 587.2 (M+H)*,

1) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-leucine, MS (ion spray):

575.1 (M+H)*,

k)  (S)-[[3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]cyclo-
propylamino]propionic acid, MS (ion spray): 573.2 (M+H)*,

| D (S)-3-[allyl-[3-[(S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]amino)propionic acid, MS ‘(ion spray): 57_3.3 (M+H)+,

m) 3-[(S)-3-[(S)-[1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-N-butyl-2-(naphthalen-2-ylsulphonyl-
amino)propionylamino]propionic acid, MS (ion spray): 589.4

(M+H)*,

n)  [(S)-[3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl}-2-(naphthalen-2-ylsulphonylamino)-propionyl}-
pentyl-aminoacetic aicd, MS (ion spray): 589.5 (M+H)*.

\%S3



The-foll owr“ﬁg_.‘,;,,.. ﬁj are manufactured anal ogously to Exanple 3 fromthe
esters of Exan:ﬁjé_ . a)
I ¢li no-i m no-net hyl ) - pi peridin-3- ylnethyl carbanoyl ]

£ NGPHREOER 972 ul phonyl am no) - propionyl]-cycl opropyl -am no] -acetic
atid, M5 (ISP): 55915 (MrH)[err]; Db)29
ﬁ(S‘)-"—"%?[‘("R)‘“—“I‘-’"( I di no-i m no- net hyl ) - pi peri di n- 3-
et hyl car banmoyl ] - 2- (napht hal en- 2- | am no) - '
pfopi onyl | -cycl opropyl - ami noj - acet | % ;@_ﬂﬂ% (ISP): 559.5 (M+tH)[err]; c¢)
[[(R-3-[(R)-1-(am di no-i m no-net hyl ) - pi peri di n-3-

yl met hyl car banoy}] s%iﬁﬁgghtdfalﬁpm% ydtSLﬂ[PST}lBy[(@g‘éP-Ehmmo imino- methyl)

| |
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1 fromthe mm@)spﬁcspimgl}almmm@}dwm amiidueEn -2f) in 4ml of
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' pI ace of (§
hydrogenated under normal condmons After 4 hours the

catalyst is filtered off and the filtrate is evaporated. There are
obtained 50 mg of [(S)-3-[(S)-2-(amino-imino-methyl)piperidin-
3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-propyl-aminoacetic acid, MS (ion spray): 561.3 (M+H)*+.

Example 6

Analogously to Example 5, from (S)-3-[allyl-[3-[(S)-1-
(amino-imino-methyl)piperidin-3-ylmethyl-carbamoyl]-2-
(naphthalene-2-sulphonylamino)propionyllamino]propionic acid
(Example 4.1) there is obtained 3-[(S)-3-[(S)-1-(amino-imino-
methyl)piperidin-3-ylmethylcarbamoyl]-2-(naphthalene-2-
sulphonylamino)propionyl]propylamino]propionic acid, MS (ion
spray): 575.2 (M+H)*.

Example 7

A)  The following esters are obtained analogously to Example 1
from the diesters of Examples 2.B) i) and j) on the one hand and
from rac-2-aminomethyl-4-morpholinecarboxamidine trifluoro-
acetate in place of (S)-1-amindino-3-(aminomethyl)piperidine
dihydrochloride on the other hand:

- a) ethyl 3-[N-[(S)-3-[(R,S)-4-(amino-imino- -methyl)-morpholin-
2-ylmethylacarbamoyl]-2-(naphthalene-2- sulphonylammo)
propionyl]-cyclopropylamino]propionate trifluoroacetate (1:1;, MS
(ion spray): 603.4 (M+H)*+,

b) ethyl 3-[N-allyl-[(5)-3-(R,S)-4-(amino-imino-methyl)-
morpholin-z-ylmethylcarbamoyl]-2-(naphthalenc-zisulphonyl-



pi peridine dihydrochl oride: a) from tert- bufyl
(S) N-cycl opr opylsR-{2-tetrazol -5-yl -et hyl ) - 3-
( pht hat-en- 2-yl- sul phonyl am no) - succi nanat e ( Exanpl e 36Ac)):

ho- et hyl ) - nor phol ikny 2-yl nethyl] - N1
-0 c1 o&*bé?W[ Ztn( etrazol 5-yl)-ethyl]-2- (napht hal en- 2-
isui phaonyl) - am de ( ]’L epi mer, mxture, M (ISP): SQQS%I—D[err]
b) fréﬁ\m‘t’ PEOBARTN '@Q;m a}epmﬂﬁsymﬁh{op@semc h{¢1:13, 2
oxad-'r- “Hiomret }: 663-5( (MHH)tal en- 2-yl sul phonyl am no) - succi namat e
(Exarrple 47e)): (S)-MN4-[ 4- (am no-i m no-net hyl ) - nor phol i n- 2-yl net hyl ]

B)  The trifluoroacetate starting material is prepared as follows:

a) A solution of 23.3 g of rac-2-(aminomethyl)-4-benzyl-
morpholine in 250 ml of dioxan is treated with 27.1 g of di-t-
butyl dicarbonate in 250 ml of dioxan. After stirring the solvent
is evaporated and the residue is chromatographed on silica gel
with methylene chloride-ethyl acetate 3:1. The product is
recrystallized from methylene chloride-hexane. There are
obtained 25.6 g of t-butyl rac-[(4- benzyl 2-morpholinyl)methyl]-
carbamate.

b) A solution of the product from a) in 500 ml of ethyl acetate
and 50 ml of acetic acid is treated with 2.6 g of Pd/C and
hydrogenated under normal conditions for 5 hours. After
filtration and evaporation the residue is dissolved in 230 ml of
DMF, treated with 46 ml of triethylamine and 10.8 g of form-
amidinesulphonic acid. After stirring the reaction mixture is
evaporated and the residue is partitioned between ethyl acetate
and water. After drying the organic phase and evaporation there
is obtained t-butyl rac-[(4-amidino-2- morphohnyl)methyl]carba-
mate hemisulphite.

c) 6.5 g of the material obtained under” b) are suspended in

- 50ml of methylene chloride and treated at 0° with 20 ml of TFA.
Then, the reaction mixture is evaporated and azeotroped with
ethylene chloride and toluene. Rac-2-(aminomethyl)-4-
morpholinecarboxamidine trifluoroacetate is isolated.

"Example §

The following acids are obtained analogously to Example 3
from the esters of Example 7:

a) 3-[(S)-3-[(R,S)-4-Amino-imino-methylmorpholin-2-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-N-'
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N1 -cycl opf-epy-~Nlatf2- (5 -nethyl -1 ,2,4-oxadi azol-3 -yl)-ethyl] -2-
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- benzoat e trlfluoroacetate (1:1),
Example 9

A solution of 1.4 g of N-[3-(t-butoxycarbonyl)-N-(2-
naphthylsulphonyl)-L-alanyl]}-N-cyclopropyl-B-alanine ethyl ester
(Example 2B)j)9) in 23 ml of methylene chloride is treated at 20
with 4.1 ml of trifluoroacetic acid. After stirring at room temper-
ature for 5 hours the solution is evaporated, the residue is
dissolved in 23 ml of DMF, treated with 1.7 ml of 4-ethyl-
morpholine, 1.2 g of BOP and 0.8 g of rac-3-[[(2-hdyroxyethyl)-
amino]methyl]1-piperidinecarboxamidine dihydrochloride.  After
stirring the reaction solution is evaporated and the residue is
chromatographed on a RP-18 column with water-acetonitrile.
There is obtained 0.7 g of ethyl 3-[(S)-3-[(R,S)-N-(1-amino-imino-
methyl-piperidin-3-ylmethyl)-2-hydroxy-ethylcarbamoyl]-2-
(naphthalene-2-sulphonylamino)-N-cyclopropyl-propionylamino}-
propionate hydrochloride (1:1) MS (ion spray): 645.5 (M+H)*.

Preparation of the piperidinecarboxamidine starting
material: -

a) 31.6 g of di-t-butyl dicarbonate in 100 ml of dioxan are
added to a solution of 20 g of N-(2-hydroxyethyl)-3-picolylamine
in 250 ml of dioxan. After stirring the reaction mixture is
evaporated and the residue is chromatographed on silica gel with
ethyl acetate. There are obtained 29.8 g of t-butyl (2-hydroxy-
ethyl)(3-pyridylmethyl)carbamate, EI-MS: 253 (M+H)+.

b) . The material obtained under a) is dissolved in 150 ml of
ethanol, treated with 3 g of ruthenium on aluminium oxide and
hydrogenated for 24 hours at 60° and under 100 bar. After



(1 13'=% kﬁﬁmne{ ME (1SP): 611.6 (M+H)[err].

Exanmpl T e follow ng acids are -obtai ned anal ogously to Exanple 3,
bug $t 4 esters of Exanple 45: :
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-2 ('Taphfh&Len__Lyl ul phonyl ) - pr opi é -cyclo- propyl -am no]-acetic
acid, (1:1) eplmer I xture, MS (I SP): 5614 (MtH) [err]; b) 1)

2-[(§)-2 ithero- isetettajnatr qbantitatPvellymatbytyl rac-(2-hydroxy-

oyl T ot hyi SRS RBRYHinY ok ’ﬁﬂiycgiﬁépﬁ?{' EL BB e oA

c) A solution of the product from b) in 500 ml of DMF is
treated with 51 ml of triethylamine and 12.1 g of formamidine-
sulphonic acid. After stirring the precipitated material is filtered
off, dissolved in ethanol-water 1:1, filtered and the filtrate is
evaporated and azeotroped with ethanol. The residue is
suspended with ether and filtered off under suction. There are
obtained 24.1 g of t-butyl rac-[(1-amidino-3-piperidinyl)methyl]-
(2-hydroxyethyl)carbamate hemisulphite, Fab-MS: 301 (M+H).

d) 10.0 g of the product obtained under c) are dissolved in
90 ml of methylene chloride and 10 ml of methanol, treated at
0o with 100 ml of a 4 molar hydrochloric acid solution in ethyl
acetate. After stirring the reaction mixture is evaporated and
there is obtained quantitatively rac-3-[[(2-hydroxyethyl)amino]-
methyl]-1-piperidinecarboxamidine dihydrochloride, Fab-MS: 201
(M+H)*.

Example 10

(S)-N4-[R,S)-1-Amino-imino-methyl-piperidin-3-ylmethyl]}-
N1-(2-carboxyethyl)-N1-cyclopropyl-N4-(2-hydroxyethyl)-2-
(naphthalen-2-ylsulphonylamino)-succinamide, MS (ion spray):
617.5 (M+H)*, is obtained analogously to-Example 3 from the ester
of Example 9.

Example 11

A solution of 0.45g of t-butyl (S)-hexahydro-p-(2-
naphthylsulphonamido)-y-oxo-1H-azepine-1-butyrate in 3 ml of
methylene chloride is treated at 00 with 1.5 ml of trifluorodcetic
acid. After stirring the solution is evaporated, azeotroped with
toluene and dried. The residue is dissolved in 8 ml of DMF,
treated with 0.38 ml of 4-ethylmorpholine, 0.49 g of BOP and
0.3 g of rac-3-[[(2-hydroxyethyl)amino]methyl]-1-piperidine-
carboxamidine dihydrochloride (Ex. 9d). After stirring the
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cyano- et hyl) <Gyoh SRLARYS - (8! PATBbfneBRytaifle diadedald,, M@Ut(i’drfenﬁ)ray):

587.2 (M+H)*.
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Preparation of the starting material:

a) 1.37 ml of hexamethyleneimine, 2.3 g of N-(dimethyl-
aminopropyl)-N'-ethylcarbodiimide hydrochloride and 122 mg of
dimethylaminopyridine are added to a solution of 2.89 g of N-
Boc-L-aspartic acid B-t-butyl ester in 50 ml of methylene
chloride. After stirring the reaction mixture is poured into ice-
cold 5% potassium hydrogen sulphate-10% potassium sulphate
solution and extracted with methylene chloride. The organic
phase is washed with water, then dried and evaporated. The
residue is chromatographed on silica gel with hexane-ethyl
acetate. There are obtained 2.9 g of t-butyl (S)-B-(1-t-butoxy-
formamido)hexahydro-y-oxo-1H-azepine-1-butyrate, Fab-MS:
3712 (M+H)*. '

b) A solution of 1.02 g of the product from a) in 10 ml of
dioxan is treated with 1.31 g of p-tolueneéulphonic acid mono-
hydrate. After stirring there are added in succession while
cooling with ice 6.9 ml of IN sodium hydroxide solution, a
solution of 0.93 g of 2-naphthyl sulphochloride in 5 ml of dioxan
and 0.7 g of sodium bicarbonate. After stirring the reaction
mixture is poured into ice-cold 5% potassium hydrogen sulphate-
10% potassium sulphate solution and extracted with ethyl acetate.
The organic phase is washed with water, then dried and
evaporated. After chromatography on silica gel with hexane-ethyl
acetate (2:1) there is isolated 0.55 g of t-butyl (S)-hexahydro-B-
(2- naphthylsulphonam1do) -y-oxo-1H-azepine-1-butyrate, MS (ion
spray): 483.1 (M+H)+ :



b) -~ of hydroxyl am ne hydrochl oride and 13.6 g of sodi um carbonate
d céh{fﬁ,ﬁm,,g;\\gr@i_iﬁ_ d to a solution of 20.0 g of the nitrile obtained under
a)l ifh57-m-—ef-—etfianol and 23 m of water. The reaction nixture is boiled

umnder frJ”uxL evaporat ed, the residue is4suspended in hot ethanol and.
filfe ME @97 ltfrate is evaporated and the residue is recrystallized from
| poprepangl - _J 7 Thel' cr@t al s obtained are dissol ved

in 10 mM of acétic anhydri de at 80[err]. Subsequently,

t he T i . xt urje Is evaporated, the residue is treated with

saturated sodi um arbon [;Qn r ] I
acetate. The orga}n_‘?cg of p'&éﬁéf%g?é%dlgvgg{(}gaﬁééogﬁg?%ﬁ\gaﬁ%sa?&é{% ius)
chr omat ogr aphéd sehition of b9 g caf gebuwilt kShdxBNel(8)1A-(azapanatix-3: 1) .
There are obt ahBBHthalene-29s¢pho latrﬁirr\tc?but?ﬂkobutyr 1]-N-ethoxycar-
cycl opropyl -2- (5= thﬁl -1, 2, 4-0xa |]az_ol -3 gl et hyl é?r bamate, M
(FAB)® 211 ( WPosgbmetyiapinomettyl] Riperiding- 1 ogrbbkylatar er i Aftedbt ai ned
under b) are dtigdngVeik isolution is evaporated, the residue is dried, dissolved
in 25ml of DMF and treated with 1.9 ml of triethylamine and
450 mg of formamidinesulphonic acid. After stirring the reaction
mixture is evaporated and the residue is chromatographed on a
RP-18 column with water-acetonitrile. There is obtained 0.7 g of
ethyl [[(R)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-[(S)-4-
(azepan-1-yl)-3-(naphthyl-2-sulphonylamino)-4-oxo-
butyryllamino]acetate hemisulphite, MS (ion spray): 629.2 (M+H)*.

‘Preparation of the ester starting material:

a) A solution of 211.2 g of di-t-butyl dicarbonate in 500 ml of
dioxan is added to a solution of 92.9 g of rac-3-hydroxymethyl-
piperidine in 1500 ml of dioxan in such a manner that the
temperature does not exceed 250C. The reaction mixture is stirred
and then evaporated. The residue is suspended in 800 m! of
hexane and filtered. There are obtained 120.7 g of rac-n-t-
butyloxycarbonyl-3-hydroxymethylpiperidine, m.p. 78°C.

b) A solution of 100 g of the product from a) in 4000 ml of
methylene chloride is treated with 56.2 ml of pyridine and cooled
to 0°C. 58.3ml of butyryl chloride are added dropwise thereto in
such a manner that the temperaturé does not exceed 10°0C. After
stirring the suspension is filtered, the filtrate is evaporated and
the residue is taken up in ethyl acetate. The organic phase is
washed with aqueous 10% CuSO4 solution, dried and evaporated.
The residue is filtered through silica gel and eluted with hetane-
ethyl acetate (8:2). There are obtained 119.7 g of t-butyl rac-3-
(butyroxymethyl)-1-piperidinecarboxylate.

c) 116.6 g of the product from b) are emulsified 4n 21 of 0.1M
sodium chloride solution and 80 ml of 0.1M sodium phosphate .
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(S) - N-cycl ogfoiit- phase is dried and evaporated. Chromatography of the
residue over silica gel with hexane-ethyl acetate gives 36.6 g of t-

butyl (S)-3-hydroxymethyl-1-piperidinecarboxylate, m.p. 89-
900C, [a]3s= +53 50 (c=1.0, EtOH).

d) The 65.7 g ester fraction from c) is emulsified in 1.151 of
0.IM sodium chloride solution and 45 ml of 0.1M sodium -
phosphate buffer (pH 7.0) and treated with 0.50 g of Lipase P-30
in 5ml of 0.1M sodium chloride solution. The pH is held at 7.0 by
the addition of 2.0N sodium hydroxide solution while stirring.
After 40 hours the reaction is terminated by the addition of

400 ml of methylene chloride, the reaction mixture is extracted
with methylene chloride and the organic phase is dried and
evaporated. Chromatography of the residue over silica gel with
hexane-ethyl acetate gives 49.5 g of t-butyl (R)-3-(butyryloxy-
methyl)-1-piperidinecarboxylate. This is dissolved in 250 ml of
ethanol, treated with 88 ml of 2N sodium hydroxide solution,
stirred overnight and then evaporated. The residue is taken up in
200 m! of methylene chloride and washed with water, the
aqueous phase is extracted with methylene chloride and the
organic phase is dried and concentrated. Chromatography of the
residue over silica gel with hexane-ethyl acetate gives 33.7 g of t-
butyl (R)-3-hydroxymethyl-1-piperi&inecarboxylate, [@]3f=
-60.70 (c =1.0, EtOH).

€e) A solution of 5.0 g of the product from d) in 100 ml of
pyridine is treated with 5.4 g of p-chlorosulphonyl chloride. The
reaction mixture is stirred, then evaporated, taken up 200 ml of
ethyl acetate and washed with water and aqueous 10% CuSOg4
solution. The organic phase is dried and evaporated. The residue
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p‘-lg | ) -ijmimno-net hyl car bamat e hydrochl oride in place of (S)-
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yergding 1-
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is “obtai-ned_et hyl

g

cyclopropyl -[(S)-3-[(S)-1- (et hoxycarbonyl -

B O e o% i TS S g i s
(I sg): 659. 6 +%eré, are obtained 6.5 a‘rgf‘lﬂn (§f)-31(é-<éhlér@n>%ny1-

H)
material:  sulphonyloxy@ethyd)/1 Hipkridinedurbyayiesi um hydrogen sul phate
and P 105 myof 1l\}fagodii¥u%1 hydr oxi de sol ution are added to a

sol ution of 10.0 g of t-butyl '

(S) - 3-ami nomg) hyl Al-splpdondbhiahar prodacatfrom e) in 50 ml bofi BMF nis otafegxane
and 100 m of . t‘%ﬁ%%@f gﬁﬁ‘%’ﬂg%urghe reaction MiMARFER" §RkLE2RF added

dropwi se to 1
'500C for 15 hours and evaporated. The residue is taken up in

water and ether and washed with water. The ether phase is dried
and evaporated. 4.0g of t-butyl (R)-3-azidomethyl-1-piperidine-
carboxylate are obtained.

g)1) A solution of the product from f) in 100 ml of ethanol is
hydrogenated under 1 bar of hydrogen in the presence of 0.6 g
of platinum oxide. Then, the reaction mixture is filtered over
silica gel and eluted with methanol. There are obtained 3.4 g of
t-butyl (S)-3-aminomethyl-1-piperidinecarboxylate, [a)}®¥= 17.70
(¢ =0.6, EtOH).

g)2) Analogously to e), f) and g)1), from t-butyl (S)-3-hydroxy-
methyl-1-piperidinecarboxylate there is obtained t-butyl (R)-3-
aminomethyl-1-piperidinecarboxylate, [a]3= +23.00 (c = 0.4,
EtOH).

h) A solution of 4.0 g of the product from g) in 300 ml of
methylene chloride is treated under argon with 9.6 ml of Hiinig
base and 2.08 ml of ethyl bromoacetate. ~After stirring the
solution is evaporated, the residue is suspended in ethyl acetate,
filtered and the filtrate is extracted with water. The organic
phase is dried, evaporated and the residue is chromatographed on
silica gel with hexane-ethyl acetate (1:1). There are obtained
23g of N-[[(S)-1-t-butoxycarbonyl)-3-piperidinylmethyl]glycine
ethyl ester, EI-MS: 243 (M-t-butyl). '

1) A solution of 1.65g of t-butyl (S)-hexahydro-B-(2-
naphthylsulphonamido)-y-oxo-1H-azepine-1-butyrate (Example
11b) in 50 ml of methylene chloride is treated at 0°C with 5.5 ml
of triflucroacetic acid. After stirring the mixture isjevaporated.
The residue is dissolved in 31 ml of DMF, treated with 2.3 ml of
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concent r at r ra
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am di nmo 3prbﬁﬁ§xyldr:”ﬂisﬁdrflyh'hbyh$'lmiﬂDmmdd ; gyﬂlll-tplpelnidmedé carboxylate, I c)
0.55 0 chl.oro t gdded dropw se to a sol uti on
of 2.0 g olffstoZifﬂ/ ()S)é-glfgn@é %9 3- pi peridinyl]-
met hyl ] car bamat e hydr ochloride in 200 mM of nethylene
chloride. The reaction m xture is % #@qlet%O[err] 113 m of 0.1N
sodi um hydr oxi de sol ution are add while stirring.
A solution of 1.0 g of the ester product from Example 12 in
10 ml of methanol is treated with 9.0 ml of IN sodium hydroxide
solution. After stirring 9.0 ml of 1IN hydrochloric acid are added,
the solution is evaporated, the residue is chromatographed on a
RP-18 column with water-acetonitrile and there is thus obtained
0.5g of [[(R)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-[(S)-
4-(azepan-1-yl)-3-(naphthyl-2-sulphonylamino)-4-oxo-butyryl]-
amino]acetic acid, MS (ion spray): 601.2 (M+H)*.

Example 14

A) Analogously to Example 1 there are obtained:

a) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(4-trifluoromethyl-phenylsulphonylamino)-succinamate,

ethyl [(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(4-trifluoromethyl-phenylsulphonyl-
amino)propionyl-cyclopropyl-aminoj-acetate (1:1), MS (ion-
spray): 605.4 (M+H)*,

b) from t-butyl (S)-3-(4-t-butyl-phenylsulphonylamino)-N-
cyclopropyl-N-ethoxycarbonylmethyl-succinamate,

ethyl [(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(4-t-butylphenylsulphonylamino)-
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evap r ted " Thére ar e] obt ai ned 1.5 g of benzyl (S)-l-(et hoxy-

3632(
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hyl ) - pi peri di n- 3-yl net hyl car bamat e, V5
d) 1.5 g of the material obtained under

c) TS30Mved—ia- 30 m3&f ethanol and 30 ml of 1N

hydr ric acid, trgated with ' 0.2 g of palladium on charcoal
and hydr oggnapmmy bpr?ﬁ-ammo]acetate it B), nddS 1 (#oro @’ra?) :y393.5
(S)-(3-am yl - pi peridin-1- - i m no- et hyl car bamat e

hydr ochl or i (I1SP): 229.4 (I\/H—|)[err].

Exanpl e 49 Anal ogously to Exanple 48, but using isobutyl

chl or of or

there is o ?alne

rpm  t-butyl " (B)2FoEbnehPY4-GINAPRLAYIERTnb) N IR S 480).

propyl-N-ethoxycarbonylmethyl-succinamate,

' ethyl (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclo-
propyl-propionylaminoacetate hydrochloride (1:2), MS (ion spray):
613.4 (M+H)t,

d)

from t-butyl (S)-N-cyciopropyl-N-efhoxycarbonylmethyl-3-

(3-methylquinolin-8-yl-sulphonylamino)-succinamate,

ethyl (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-

ylmethylcarbamoyl]-N-cyclopropyl-2-(3-methylquinolin-8-
ylsulphonylamino)-propionylamino-acetate (1:1), MS (ion spray):
602.2 (M+H)*+. -

B)

The diester starting material is obtained from t-butyl-(S)-2-

(1-t-butoxyf'ormamido)-N-cyclopropyl-N-[(cthoxycarbonyl)-
methyl]succinamate (Example 2B)c)1), analogously to Example 1b),
but using the corresponding arylsulphochlorides in place of B-
naphthylsulphochloride:

a)

t-butyl (S)-N-Cycldpropyl-N-ethoxycarbonylmethy1-3-(4-

trifluoromethyl-phenylsulphonylamino)-succinamate, MS$S (ion
spray): 523.0 (M+H)+,

b)

t-butyl (S)-3-(4-t-buty1-phenylsulphonylamino)-N-cyclo-

propyl-N-ethoxycarbonylmethyl-succinamate, MS (ion spray):
511.1 (M+H)*,

c)

t-butyl (S)-3-(biphcnyl-4-ylsulphonylamino)-N-cyclo~

propyl-N-ethoxycarbonylmethyl-succinamate, MS (ion spray):
531.4 (M+H)*,
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O v

hyl ) - pi peri

3[-yl methyl car bamo$¥] - 2- (napht hal en- 2-
no) - pfopi onyl ] -am no] - acetate or the am di no

group tautgyer, Mgt ISRB)5ﬁZc%;dﬂhh9pyl -N- ethoxycarbonylmeth 1-3-(3-

le 50 hy|
(R9) L (2. methylquinolinrSnyhsubghoRG AMUI S 4E T Richo. ﬁ%&?ﬁaﬁéé

hydr o- spray): 520®|(M+H9+J n place of ethyl
(S)-(3-am norret hyl - pi peridin-1-yl)- I m no- met hyl car banmat e
hydrochl oride, there is obtained ethyl

[ cycl opropyl -[(S)-3-[ 4- (et hoxycar b_g_migndjl m no- met hyl ) -

nor phol i n-2-yl met hyl car banoyl ] -2-(napht hal en-2-yl sul phonyl

am no) - pr opi onyl L am no] -acetate, (1:1) epinmer mxture, (1SP):

661.5 (MtH)[ errThe following acids are pbézpapdt apalogoushe tot quamg}enater. al

a) 3.15 t added to a suspension of
10.3 g of f{jg}-x? %t Eydefgzgﬁ)ﬁéﬂn?ﬁdl no- 2 nmor phol i nyl ) met hyl ] car -
a) [(8)-3-[(S)-1-(Amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-trifluormethyl-phenylsulphonylamino)-
propionyl-cyclopropyl-amino]acetic acid, MS (ion spray): 577.4
(M+H)*,

b) [(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyl-
cyclopropyl-amino]-acetic acid, MS (ion spray): 565.2 (M+H)*,

c) (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclopropyl-
propionylamino-acetic acid, MS (ion spray): 585.4 (M+H)*,

d) (S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-N-cyclopropyl-2-(3-methylquinolin-8-ylsulphonyl-
amino)-propionylamino-acetic acid, MS (ion spray): 574.4 (M+H)*.

Example 16

A solution of 0.34 g of the product from Example 15A)d) in
25 ml of ethanol is treated with 1 ml of acetic acid and 0.1 g of
Pd/C and hydrogenated under normal conditions. After filtration
and evaporation of the filtrate there is obtained 0.12 g of N-[(S)-
3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethylcarbambyl]-
2-(3-methy'l-1,2,3,4-tetrahydroquinolin-8-ylsulphonylamino)-
propionyl]-N-cyclopropyl-aminoacetic acid acetate (1:1), MS (ion
spray): 578.4. (M+H)*.



i0 bam&%—-e-Jagm sul phite (Exanple 7Bb) in 1030 ml of nethyl ene

_.__ch rtcbﬂ hilBfTure is cooled to 4[err] and 637.2 nl of 0. 1IN sodi um

y roxi de solutiwonjare added dropw se thereto. Subsequently, the

' tlUEM,&R]gg rr?d at 5[err], the orgahPc phase is t hen separat ed,

shed wit tefr,/dried and evaporated. There are isolated 10.5 g
f‘f‘h‘y‘r ~RS)—f-2- (} ert - but oxycar bonyEasinple 17

- nor phol i n-{4-yl]-1im no-net hyl carbamate, M5 (ISP): 331. 4

(I\/H—I)+ 8.9 g of the material obtained under a) are di ssol ved
in 50 m of Aanlogoustpt td eExampde eli, virom 3ebutyl of Sy Nveyelopropyl-

hydr ochl ori | I L Q re.

After evaporc'%\aq:(?g)htﬂa?%gyér’egﬁﬁlﬁh%n?lq“@#g)ogﬂt(g 0x® Hhtyl)afgégf%?flﬁtég 7.3

g of ethyl (tk8re(isambiainady|(SHHoNdb{Ih1s(amino- imino- methy )plpen in-
3-ylmethyl]-N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-
N1-(3-oxobutyl)-succinamide hydrochloride (1:1), MS (ion spray):

571.2 (M+H)*.
Preparation of the starting material:

a) A solution of 13.9 g of di-t-butyl dicarbonate in 140 ml of
dioxan is added dropwise while cooling to a solution of 10 g of N-
cyclopropyl-B-alanine ethyl ester in 100 ml of dioxan. After
stirring the reaction mixture is evaporated. After drying the
residue there are obtained 16 g of ethyl 3-(t-butoxycarbonyl-
cyclopropyl-amino)propionate, Fab-MS: 201 (M-isobutylene).

b) 42ml of a 1.6 molar methyllithium solution in ether are
added dropwise at 0-3° to a solution of 15.7 g of the product

* from a) in 160 ml of THF. After stirring at room temperature the
mixture is cooled to 0° and a further 34.5ml of a 1.6 molar
methyllithium solution in ether are added dropwise. After
stirring the reaction solution is poured into. ice-cold 5% potassium
hydrogen sulphate-10% potassium sulphate solution and extracted
with ethyl acetate. The organic phase is washed with sodium
chloride solution, then dried and evaporated and the residue is
chromatographed on silica gel with hexane-ethyl acetate 4:1. In a
first fraction there are obtained 8.3 g of t-butyl cyclopropyl-(3-
hydroxy-3-methylbutyl)carbamidate, Fab-MS: 187 (M-
isobutylene).

¢) From the chromatogram of b) there are isolated in a second
fraction 1.7 g of t-butyl cyclopropyl-3-oxobutyl-carbamidate,
Fab-MS: 171 (M-isobutylene).

d) A solution of 18.2 g of the product from b) ins 80 ml of
ethyl acetate is treated with 40ml of a 4 molar hydrochloric acid



Bpminsesiaan o

: Iﬁ ininoE hétﬁtyd“cfatbarrate hydrochl oride, M5 (1SP): 231.4 (MtH) [err].
The foll owi ng conpounds are manufactured

| rrpl e 51
n I(p:gg r-\yfjg? , Exanple 50 from the correspondi ng esters: a)
ferteb yI () -N-cycl opropyl -N-@2-tetrazol-5-yl-ethyl )-
hai—eﬁ—Q-JyI sul phonyl am no) - succi namat e ( Exanpl e 36Ac),

e 2- | ( Yoldrib thoef ylat g&et r&mk 5nﬁlﬁgetlm’|pxeafpltatcd mdweriayl] -3

napht hal'én no).- pr opJ

met hyl | - p’ﬁolf Fi"rﬁdyp?{1 it ol Fb 'flﬂé' eaceteic f‘féerfl ying there
m xture, 'VB 41eSPdbtAindd6 3¢+ [ofr r4scyclopropylaminfa-drmethylbutan-2-ol

gll-gﬁyl(i[ thc%y‘g%%ﬁﬁd% :)E(bzgﬁg rir#e%yel?ﬁl phgg%/lea I(_-Exarrpl e 2.B)j)9)),

ethyl 3-[[(S)-3-[4-(et hoxycarbonyl am no-i m no- net hyl) -

mor phol i n- 2- %Lmﬂ Rylss t?&‘fmé’ B, I?gnQ)frfaﬁm Bﬂbﬁﬁc@ﬁéxﬁ%ﬁ*ﬁ”i&b ml of ethyl

am no) - propi 6hyl ] -cycC opr I onat e

group t aut onagstatel :is) tegait rWMh(t:’tﬂm wf @ dnpolasshydyochlanyg eaqu]:l
solution in ethyl acetate. After stirring the mixture is evaporated
and dried. There are obtained 2.3 g of 4-cyclopropylamino-

butan-2-one.

S

£) A solution of 3.9 g of N-Boc-L-aspartic acid B-t-butyl ester
in 40 ml of methylene chloride is treated with 5.5 ml of 4-ethyl-
morpholine, 3.1 g of N-(dimethylaminopropyl)-N'-ethylcarbo-
diimide hydrochloride and 0.17 g of 4-dimethylaminopyridine.
The material obtained under e), dissolved in 20 ml of methylene
chloride, is added to this solution. After stirring the reaction
solution is poured into ice-cold 5% potassium hydrogen sulphate-
10% potassium sulphate and extracted with methylene chloride.
The organic phase is washed with sodium chloride solution, then
' dried and evaporated, and the residue is chromatographed on
silica gel with hexane-methyl acetate 2:1. There are obtained
3.7g of t-butyl (S)-N-(2-acetylethyl)-3-t-butoxycarbonylamino-
N-cyclopropyl-succinamate, MS (ion spray): 399.3 (M+H)*.

g)  From the product of f) there is obtained in analogy to
Example 2.B)i) there is obtained t-butyl (S)-N-cyclopropyl-3-
(naphthalen-2-ylsulphonylamino)-N-(3-oxo-butyl)succinamate,
Fab-MS: 433 (M-isobutylene).

Example 18

Arialogously to Example 17, from 4-cyclopropylaminot2-
methylbutan-2-0l hydrochloride (Example 17d) via

a) t-butyl (S)-3-t-butoxycarbonylamino-N-cyclopropyl-N-(3-
hydroxy-3-methylbutyl)-succinamate, MS (ion spray): 415.4
(M+H)*, and



Exampl e 52 The

cts are obtained anal ogously to Exanpl e 48 from
fert - -DutyLR N-fcycl opropyl - N-(2-tet ra&a‘l -5-yl -
t hyl ) 3- (na thél én- 2-yl sul phonyl am no)-succi namate (Exanpl e -
6AC) “and—the-fef | pwi ng am nonet hyl - pi peri di ne derivatives: a)

m..ethyl (S)-(3 amnorrethyl pi peridin-1-yl)-im no-
net hyl car banag E nYI plorisie NJ@WTB ?o FL)N (3-hydroxy-3-methglibnityl)-2-
p

[(S)-3-[(S)-3- K‘}lﬂ?g [ _I- - tet%ﬁ%r%% ethzyte MS (ion gsi_gﬁmyl] -3

- (napht hal en-2

met hyl | - pi persosm J(M#H)r*mtherms hytairredamat e, MS (I SP): 669.6

(MrH) + from isobutyl

“[(S)-3-am nomathyl pi peridin-1-yl]-im no-
(S)-N4-[(S)-1-(amino-imino-methyl)- plperldln -3-ylmethyl-

N1-cyclopropyl-N1-(3-hydroxy-3-methyl-butyl)-2-(naphthalen-
2-ylsulphonylamino)succinamide hydrochloride (1: 1) MS (ion
spray): 587.4 (M+H)*.

Example 19

The following esters are obtained analogously to Example
7A), but starting from the diesters of Example 14B)a), b) and,
respectively, e): :

a) Ethyl [(S)-3-[(R,S)-4-(amino-imino-methyl)morpholin-2-
ylmethylcarbamoyl]-2-(4-trifluoromethyl-phenylsulphonyl-

amino)-propionyl-cyclopropyl-amino]-acetate (1:1), MS (ion
spray): 607.2 {(M+H)*,

b) ethyl [(8)-3-[(R,S)-4-amino-imino-methyl)morpholin-2-
ylmethylcarbamoyl]-2-(4-t-butyl-phenylsulphonylamino)-
propionyl-cyclopropyl-amino]-acetate trifluoroacetate (1:1), MS
(ion spray): 595.3 (M+H)*, and, respectively,

c) ethyl [(S)-3-[(R,S)-4-(amino-imino-methyl)morpholin-2-
ylmethylcarbamoyl]-2-(biphenyl-4-ylsulphonylamino)-N-cyclo-
propyl-propionylamino]acetate trifluoroacetate (1:1), MS (ion
spray): 615.3 (M+H)*.

Example 20

The following acids are obtained analogously to Example 3
starting from the esters of Example 19:

a)  [(S)-3-[(R,S)-4-(Amino-imino-methyl)morphglin-2-
ylmethylcarbamoyl}-2-(4-trifluoromethyl-phenylsulphonyl-



s

Hyl cargamt 81RSHrlochl ori de (1:1) (Exanple 49) et hyl
(S -N1-cycl opropyl-N4-[(S) -1 -isobutoxycarbonyl -
ang no- om gaRMethyll) -jpi peridin -3 -yl nethyl | - 2- (napht hal en- 2-
ylsul phonyl am no) -iNIj-[ 2- (tetrazol - 5- XIB) -et hyl ] - succi nam de, M5
(1[SPy697 5 (MrH)y'+. Exanpl e 53
The_follow ng produgts are obtai ned anal ogous|y to Exanple 48
usi ng t he aminexpoopionylaeyclopropyhraminel-aceticn aside ¢ion spray): butyl
(S)-Ncycl qu%,r_lj}l?el hoxycar bonyl net hyl - 3- ( napht hal en-
2- sul phonyT ani no) - sucéi namat e: a) from

N-[ 3- (t - but oxycarbonyl ) - N (2-napht hyl sul phonyl ) - L-
| alt ra;mlyl ]3 N-gycl 2 SS'-E([}?!S)]-4a(a%ﬂiiﬁ'g-i%ilwd<rﬁét}_ﬁyl_)ﬁrfdﬁﬁﬁfl225)J )9),
o bt SO ARSI -y
yl sul phonyprspylepropiony lamyinb]asetio raoidy IMSni(for -sprap):0667st qM+H)*,  the
am dino group tautonmer, M5 (ISP): 673.5 (MtH)[err]; .

c) [(S)-3-[(R,S)-4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl}-2-(biphenyl-4-ylsulphonylamino)-N-cyclo-
propyl-propionylamino]acetic acid, MS (ion spray): 587.3 (M+H)*.

xampl 1

~Analogously to Example 9, but starting from N-methyl-3-
picolylamine in place of N-(2-hydroxyethyl)-3-picolylamine, there
is obtained via '

t-butylmethyl (3-pyridinylmethyl)carbamate,

t-butyl-rac-methyl (3-piperidinylmethyl)carbamate,

t-butyl-rac-[(1-amidino-3-piperidinylymethyljmethyl-
carbamate bisulphite and

rac-3-[(methylamino)methyl)-1-piperidincarboxamidine
dihydrochloride, Fab-MS: 171 (M+H)*,

a) using

t-butyl (S)-N-butyl-N-(2-ethoxycarbonylethyl-3-
(naphthalen-2-ylsulphonylaminesuccinamate (Example 2.B)j)11),

ethyl 3-[(S)-3-[(R,S)-[1-(amino-imino-methyl)piperidin-3-
ylmethyl]-N-methylcarbamoyl]-N-butyl-2-(naphthalen-2-
ylsulphonylamino)-propionylamino]-propionate hydrochloride
(1:1), MS (ion spray): 631.5 (M+H)*,

b) using



from rgetg T (S)-2-[2-tert-butoxycarbonyl -1-[cycl opropyl -
(2- thoxycar bony%— t hiyl ) - car banoyl ] -ethyl sul phanoyl] -benzoate (Exanple
e; I ‘3 [[(S)-3-[(S)-1-(ethoxycarbonyl am no-i m no-net hyl) -
] -] t)]h | car banoyl] - 2- met hoxycar bony! -
phe nyi sulrphonyl.am no)-propionyl] -cyclopropyl -am no] - propionate or the
j.r, M5 (ISP): 681.5 (M+H) .
ogously to Exanple 3, but using the correspondi ng

sters. here aﬁ?%@b%érgcﬁf‘%n l}lﬂldzan%iilﬁhy%ufﬁl%@yl?) $1b) 3

L) -3 L RS o rbpy T 2ianine (BRafpte” 2.B)j)9),

et nctimnn
e

ethyl 3-[[(8)-3-[[(R,S)-1-(amino-imino-methyl)piperidin-3-
ylmethyl)]-methylcarbamoyl]-2-(naphthalene-2-
sulphonylamino)-propionyl}-cyclopropylamino]-propionate
hydrochloride (1:1), MS (ion spray): 615.4 (M+H)*.

Example 22

The folldwing acids are obtained analogously to Example 3
from the esters of Example 21:

a)  3-[(S)-3-[(R,S)-[1-(Amino-imino-methyl)piperidin-3-
ylmethyl]-N-methyl-carbamoyl]-N-butyl-2-(naphthalen-2-
ylsulphonylamino)-propionylamino]-propionic acid, MS (ion
spray): 603.5 (M+H)*,

b)  3-[{(S)-3-[[(R,S)-2-(amino-imino-methyl)piperidin-3-
ylmethyl]-methyl-carbémoyl]-2-(naphthalene-Z-sulphonyl-
amino)-propionyl]-cyclopropyl-amino]-propionic acid, MS (ion
spray): 587.4 (M+H)*.

Example 23

A solution of t-butyl (8)-3-[(S)-3-[(4-chlorobenzyl)-
methoxycarbonylmethylcarbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminomethylpiperidine-1-carboxylate in 20 ml
of methylene chloride is treated with 4 ml of trifluoroacetic acid.
After stirring the mixture is evaporated, the residue is dissolved
in. 2.7 ml of methanol and treated with 0.93 ml of triethylamine
and 330 mg of formamidesulphonic acid. Then, a further 165 mg
of formamidinesulphonic acid and 0.19 ml of triethylamine are
added. After stirring the reaction mixture is concentrated and the
residue is chromatographed on silica gel with ethyl acetate-
acetone-acetic acid-water 6:2:1:1. There are obtainéd 516 mg of
N-[N4-[[(S)-1-amidino-3-piperidinylJmethyl]-N2-(2-



nmor hBE?in“rCZss‘}rt ]jiyt rbanmoyl ] -2-(naphthal en-2-yl sul phonyl -
am o) propres WE “¢yc| opropyl -am no] - propionic acid or the am di nho group

tau epi| m xture, M5 (I Sly)es 645.2(MH)-; 54b) fromthe
ester! o 6E&éﬁp¥96753b)f 54b) 1. s

[(2- carbox »ethyl) cycl opr opyl. - carbanDyI
Dhqwlﬁel-hgfsgarmgpgyllh-.hﬁ- - ]hlorogenzyl)glycme

yI met 1 ) é}ylag%| a({rg%/jr]M@r@@ﬁ csﬁﬁzp @57t (e1+dM+di no group

and

2-[(S)-1-[(2-ethoxycarbonyl -et hyl) - cyclopropyl- carbanmoyl] -2-[(95)-1
- (et hoxycar bonyl| aifrepatatiow- oftthel )starting material:

pi peridin-3-yl net hyl car banoyl ] - et hyl sul phanoyl | -benzoic acid or the
am di no group tautoner, Ms (ISP) 667.6 (MrH)[err].

73 a) 52.85 ml of 2N sodium hydroxide solution are added

dropwise to a suspension of 10 g of L-aspartic acid B-t-butyl
ester and 11.98 g of naphthalene-2-sulphochloride in 100 ml of
dioxan. After stirring 53 ml of 1N hydrochloric acid are added
dropwise. The reaction mixture is taken up in 800 ml of ether
and the ether/dioxan phase is washed with water. After drying
and evaporation of the organic phase the residue is crystallized in
ether. After filtering off the crystals there are obtained 13.7 g of
N-(2-naphthylsulphonyl)-L-aspartic acid 4-t-butyl ester, m.p.
1410,

b) 22.2ml of triethylamine are added dropwise to 20 g of
glycine methyl ester hydrochloride and 34.8 g of di-t-butyl
dicarbonate in 300 m! of methylene chloride and 10 ml of water.
After stirring the reaction mixture is concentrated. The residue is
taken up in ether and the. ether phase is washed neutral with
water after the addition of 5ml of IN hydrochloric acid. After
drying and evaporating the ether phase there are obtained 30.2 g
of N-BOC-glycine methyl ester. Rf = 0.33 (ether/hexane 1:1).

c) 242mg of sodium hydride (55% in oil) are added to 1.0 g
of the crude product from b) and 937 mg of 4-chloro-benzyl :
chloride in 10 ml of DMF while cooling with ice. After stirring the
reaction mixture is taken up in 100 ml of ether and washed with
water. After drying and evaporating the ether phase the residue
is chromatographed over silica gel with ether/hexane 1:2. There
are obtained 1.27 g of N-BOC-N-(4-chlorobenzyl)-glycine methyl
ester Rf = 0.33 (ether/hexane 1:2).

d) 1.275 g of the product from c) are treated with 5 ml of 10N
hydrochloric acid in methanol. The methanol is evaporated and

the residue is suspended in 20 ml of ether and filtered off. After
washing the residue with ether there is obtained 0.93 g of N-(4-



| REPLAGEMENT SH’Lr
Exanne 55 npl ogously to Exanple 29, via a)
?y

behz ?@/w ho-acetic acid cyclopropylamde, Ms (El): 248 (M, b)
behzyl % | em no- et hyl car barrat hydrochl oride (1:1), Ms (El): 234
(M, L) tert-butyl (S)-3-[(9)-3-[(2 481 no- ethyl ) - cycl opr opy! - car -

baTDyI ] - 3- (napht hal gn- 2-yl sul phonyl am no) - pr opi I am no-

me! zy B phycihet metiygl m:smd:n)rh)d’g' QI)ldcarBIf d) 0.5% dethplt v

(9)-3-1(9). SaLEugLARIOBN erdHIREI ZcM A aciiong s - ot hy1) - car bamoy]

- (napht ha ) - propi onyl am nomethyl ] - piperidine-1
-carboxyl ate, M (ISP) 708.8 (M+H), there is obtained (S)-M-[(9-1

_(0321' gori)m Ine{mt Bﬁmmﬁr “l‘i’élrpr%cwﬁgefrﬁ)ﬁ]%) N394m of the product from
r s ne o)y oaOIOMPEARY (PP RRGI § 3 e PP ng’@é{aa%r& dissgfvedin (3 9}

(pyrazin-2-y
650. 7 (MrH) . of mcthylene chloride. After stirring the reaction mixture is taken

up 100 ml of ether and the ether phase is washed with
hydrochloric acid and water. After drying and evaporating the
ether phase the residue is chromatographed over silica gel with
ether/hexane 2:1. There are obtained 926 mg of t-butyl (S)-N-
(4-chlorobenzyl)-N-methoxycarbonylmethyl-3-(naphthalene-2-
sulphonylamino)-succinamate, MS (ion spray): 575 (M+).

£) 926 mg of the product from e) are treated with 6 ml of

5 molar hydrochloric acid in dioxan. After stirring the reaction
mixture is taken up in 100 ml of ether and the ether phase is
washed with water. After drying and evaporation there are
obtained 877 mg of (S)-N-(4-chlorobenzyl)-N-methoxycarbonyl-
methyl-3-(naphthalene-2-sulphonylamino)-succinamic acid,
Rf=0.7 (ethyl acetate/glacial acid 99:1).

g) 877 mg of the product from f), 435 mg of t-butyl [S]-3-
aminomethyl-1-piperidinecarboxylate, 785 mg of BOP and

0.58 ml of Hiinig base are stirred in 12 ml of methylene chloride.
The reaction mixture is taken up in 100 ml of ether and the ether
phase is washed with IN hydrochloric acid and water. After
drying and evaporating the ether phase the residue is chromato-
graphed over silica gel with ethyl acetate-hexane 4:1. There are
obtained 951 mg of t-butyl (S)-3-[(S)-3[(4-chlorobenzyl)-
methoxycarbonylmethylcarbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminomethyl]piperidine-1-carboxylate, MS (ion
spray): 715 (M+H)*.

Example 24

A solution of 300 mg of the ester product from Example 23
in 3 ml of THF is treated with 1.25 ml of IN LiOH. After stirring
and adding 2 ml of acetic acid the mixture is evaporated and the



Pr PRTFRAD L R f QEJhE’, starti ng material: a) 23.1 g of

N- SFTZI“"‘TT‘Ethy'}aﬁh gpropyl ) -
added pﬂg‘péﬁ rﬂ%'h n to 24 g of N benzyl oxycarbonyl -glycine and 8 m of
cyicllop BnPRE iln 240 m of rrethyle@gchlorlde and the mxture is stirred

product fr
74

LRl

turfe{for 4 hours. The m'xture is taken up in ether and

shed wi th 1IN hydrgchloric acid, with bicarbonate solution and with water.
pbraxnata;gmpbeét par sPicas galhavith acthydbbacstated 23 g of

benzyl oxycaz[ ?M aﬁ’@e f th
bor ane- di met &%@(% Ogmgmoﬁglpencﬁnyﬁmethyﬁ N7 {2 napzhth%lo the

- s8I WwaRs! § :ENEY OPT TREFATALE ob:Q%ned 117546 hgof
de are adde

sulphonyl) L-asparaginyl]-N-(p-chlorobenzyl)glycine, MS (ion
spray): 641 (M-H)-.

Example 25

- The following esters are manufactured analogously to
Example 23:

a) N-N4-[[(S)-1-amidino-3-piperidinyl]methyl}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(m-chlorobenzyl)glycine
methyl ester acetate (1:1), MS (ion spray): 657 (M+H)*,

b) N-N4-[[(S)-1-amidino-3-piperidinyl]methyl}-N2-(2- _
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine
methyl ester acetate (1:1), MS (ion spray): 657 (M+H)*,

c) methyl [N-[(S)-3-[(S)-l-amidino;piperidin-3-yl-methylcar-
bamoyl}-2-(naphthalene-2- sulphonylamino) propionyl]-N-(4-
methoxybenzyl)- ammo] acetate acetate (1:1), MS (ion spray): 653
(M+H)*,

d) methyl [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcar-
bamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-N-
(pyridin-2ylmethyl)-amino]-acetate acetate (1:2), MS (1on spray):
624 (M+H)*,

e) methyl [[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-(3-methoxy-benzyl)-amino}-acetate acetate (1:1), MS
(ion spray): 653 (M+H)*.

Example 26

The following acids are obtained analogously to Example 24
from the esters of Example 25:

-et hyl carbodi i m de hydrochl ori de (EDC) are



1

- iT Q .

m xt ur ﬁgpl’r‘ﬁ&é}id‘ﬁe—q keflux then cooled to -10. 75 nl of 2N

hydr oc Idric acid are adtﬂed dropwi se thereto while cooling with ice and the
m xturg ils gekesRAA n'et her at room terperature. The ether phase is washed
W th tar. The aqueous phases are again nade basic with 90 nl of 2N sodi um
hydr oxijde—sorutTon and extracted withygther. The ether phases are washed
with water, then acidified (pH2) with 2N hydrochloric acid (in dioxan) and
concentrated. The residue is suspended in ether and filtered. There are
obtained 11 g of benzyl 2-cycl opropylam no-ethyl- carbamate hydrochl ori de.

c) Anal ogQus| W [N EX[H (B €l -220hid] nlp € - pilperadiiny 1 pinieah pEE N B4R~ but yl

I U S B SEppervie

pi peri di neMScénohoxpi‘ag{)e GAid(MH oy i de. 94ng of pyrazinecarboxylic
acid and 127 ng of EDC are added to 400 ng of the am ne hydrochl oride from
c) and 0.11 of Hun| base in 4m of nethylene chloride. The m xture is

stirred at br)oome{thBér (S§)el fhomidimord-pipeaidined Imekbyll+N2 2t hyl acetate.

the orute & ?S‘S‘é?lmf’*ﬂ?‘* Zéfr Ay o oMb b e A L e A et o
acet at e/ me{HIhSPTRY):1 P41T gl)asre obt ai ned 288 ny of tert-butyl '
(S)-3-[(9)-3- [cyclopropyl (2-

c) [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcarbamoyl]-
2-(naphthalene-2-sulphonylamino)-propionyl]-N-(4-methoxy-
benzyl)-amino]acetic acid, MS (ion spray): 639 (M+H)+,

d) [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcarbamoyl]-
2-(naphthalene-2-sulphonylamino)-propionyl]-N-(pyridin-2-
ylmethyl)-amino]acetic acid acetate, MS (ion spray): 610 (M+H)+,

e)  [[(8)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
. carbamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-(3-
methoxybenzyl)-amino]acetic acid, MS (ion spray): 639 (M+H)+.

Example 27

The following esters are obtained analogously to Example
23, but using the corresponding aminocarboxylic acid ester in
place of N-(4-chlorobenzyl)glycine methyl ester hydrochloride
(Example 23 d):

a)  L-N-[N4-[[(S)-1-Amidino-3-piperidinylJmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-1-phenylglycine methyl ester
acetate, (1:1), MS (ion spray): 609 (M+H)*,

b)  N-[N4-[[(S)-1-amidino-3-piperidinylJmethyl]}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-isoleucine methyl ester
acetate (1:1), MS (ion spray): 589 (M+H)+,
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ylsutphoeayt-aning] - priopi onyl am nomet hyl ] - pi peridi ne- 1- carboxyl ate.
a I@ 56 The foll owi ng conmpounds are obtai ned anal ogously to
anpl 55‘%"\’5997 usi mg the corresponding acids or "acid derivatives in place
the_pyrazi necajbpxylic acid used | pgExanpl e 55d), namely using a)
nomet hyl oxalyT~ chloride, b) SOerr]-N(CH err])[err] conplex, c) benzyl
c | oroacetic acid, e) phengxyacetyl chloride, f)
phenyl gl yos§)l i ¢ M¢ f"'EJB(%ylWﬂédm'&‘mpefﬁddﬁb’il}méﬂbl‘l]dNZ-XZHi cotinic acid
N-oxi de anchaglahydsil TWIR; )-gs%}g‘krz/gidwfl@&vﬂmy'n@em)ylceﬁb#i acetate /2

: 575 (

-a) Met hyI(I: )[,ZMS( %Jn- %pl‘a% r ﬁ(:-l m no- et hyl y'- pi peri din-

d)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-D-leucine methyl ester acetate
(1:1), MS (ion spray): 589 (M+H)*,

e
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e) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-valine methyl
ester acetate (1:1), MS (ion spray): 589 (M+H)+,

f) N-[N4-[[(S)-1-amidino-3-piperidinylJmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-isoleucine methyl
ester acetate (1:1), MS (ion spray): 603 (M+H)+,

g) methyl (R)-2-[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-
3-ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionylamino]-3-phenylpropionate acetate (1:1), MS (ion spray):
623 (M+H)*.

Example 28

The following acids are manufactured analogously to
Example 24 starting from the ester of Example 27:

a) L-N-[N4-[[(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-2-phenylglycine acetate (1:1)
MS (ion spray): 595 (M+H)+,

b)  N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl}-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-L-isoleucine, MS (ion spray):
575 (M+H)*, ' '

c) N-[N4-[[(Sl)-1~amidino-3-piperidinyl]methyi]-NZ-(Z-
naphthylsulphonyl)-L-asparaginyl}-L-valine, MS (ion spray): 561
(M+H)*, ' |
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(1 SP): 678.@%% H) ; d) (S)-N4- [(9)- 1

-(am no-imno-mnet hyl)-piperidin -3-ylnethyl] - N1
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S)-I\l’4-[(S)'én'( hvR- §89 iyl )-piperidin-3-ylmethyl]- N1
fcycl opropyql- 2- na%)ralt hal g(r?:[g-my)l gul phonyl am no) - N1- ( 2-

phenoxyacet yl am no- et hyl ) -succi nam de acetate (1:1), M (ISP):

678. 6 (M-H)f) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-N-methyl-L-valine, MS (ion
spray): 575 (M+H)*,

g) (R)-2-[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionylamino]-3-phenylpropionic acid, MS (ion spray): 609
(M+H)*.

Example 29

A solution of 1.09 g of t-butyl (8)-3-[(S)-3-[butyl-[2-
(ethoxalylamino-ethyl)]carbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminoethyl]piperidine-1-carboxylate in 20 ml
of methylene chloride is treated with 4 ml of trifluroacetic acid.

- After stirring the mixture is concentrated, the residue is suspen-
ded with ether and the ether is then decanted off. 3 ml of
methanol, 1.06 ml of triethylamine and 377 mg of formamidine-
sulphonic acid are added to the residue. After stirring a further
1 equivalent each of formamidinesulphonic acid and triethyl-
amine are added. The mixture is concentrated and chromato-
graphed on silica gel with ethyl acetate-acetone-acetic acid-water
6:2:1:1. There are obtained 962 mg of methyl [2-[[(S)-3-[(S)-1-
(amino-imino-methyl)piperidin-3-ylmethylcarbamoyl]-2-
(naphthalene-Z-sulphonylamino)-propionyl]-butylamino]ethyl]-
oxamate acetate (1:1), MS (ion spray): 646 (M+H)+.

Preparation of the starting material:
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1 (MH); in 700 ml of ether, washed with water and after drying the ether
phase, treated with 25 ml of hydrochloric acid (5 molar in
dioxan). After evaporating the ether phase the residue is
suspended in ether, the crystals are filtered off and washed with
ether. There are obtained 5 g of 2-butylamino-ethyl azide
hydrochloride, Rf = 0.14.

b) 5.0 g of 2-butylamino-ethyl azide hydrochloride, 10.8 g of
BOP and 11.98 ml of Hiinig base are added to 8.85 g of N-(2-
naphthylsulphonyl)-L-aspartic acid 4-t-butyl ester (Example 23e)
in 120 ml of methylene chloride. After stirring the mixture is
taken up in 600 ml of ether and the ether phase is washed with
IN hydrochloric acid and with water. After drying and evapor-
ating the ether phase the residue is chromatographed over silica
~gel with methylene chloride/ether 19:1 and there are obtained
6.18 g of t-butyl (S)-[3-[(2-azidoethyl)-butyl-carbamoyl]-3-
(naphthalene -sulphonylamino)-propionate, Rf = 0.42
(methylene chloride/ether 9:1).

c) 6.18 g of the product from b) are treated with 60 ml of SN
hydrochloric acid in dioxan. After stirring the mixture is taken up
-in 400 ml of ether and the ether phase is washed with water.

- After drying and evaporation there are obtained 5.58 g of (S)-[3-
[(2-azidoethyl)-butyl-carbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionic acid, Rf = 0.21 (ethyl acetate).

d) 35.57 g of the product from c), 3.3 g of t-butyl (S)-3-amino-
methyl-1-piperidinecarboxylate, 5.97 g of BOP and 4.4 ml of
Hiinig base are stirred in 80 ml of methylene chloride. Then, the
mixture is taken up in ether and the ether phase is washed with
IN hydrochloric acid and with water. After drying and evapor-
ation the product is chromatographed on silica gel with ethyl
acetate/hexane 4:1 and there are obtained 6.43 g of t-butyl (S)-
3-[(S)-3-[(2-azidoethyl)-butyl-carbamoyl]-3-(naphthalene-2-



PlidVar _’""'."‘"{, E ami no- i m no- et hyl ) - pi peridi n-3-yl methyl]- N1
CYEl opropyl - 2- (napht hal en- 2-yl sul phonyl am no) - N1 -[2-(1-
s nOco Wam ng) - et hyl | - succi nani de acetate (1:1), M5 (1SP): 666.5
MHH) . ) (S)-IN4-[(S)-1-(am no-i m no-nethyl)-piperidin-3-ylnmethyl]- N1
cycl opr opyT=NIL=[ 3- (3, 4- di hydr oxy- phéiy/| acet yl ani no) -et hyl ] -
thal en- 2- vl gul phonyl am no) - succi nam de acetate (1:1), M5 (ISP):

6 (M- h g aC| d
soi o nZ?f%%Pa*P%%Lagmn% REoRignylpminam e Bprheridine TREaliA 1R
[2-[ [(S)-3(ethyk) ageatehhexans n#hlc).rret hyl ) - pi peridin -3- yI met hyl carbarmyl]
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Bcampre sb 6 “BAEEoaB e, brodedtiapie Dol il Byl oL marbEnel dehyl [ (9 -
3- am nonet hyreamdoewitti 650 wigl -0fM59%e- PyOy laadr hydebgendtedr @nder normal
conditions. The catalyst is filtered off and the filtrate is evapor-
ated. There are obtained 5.86 g of t-butyl (S)-3[(S)-3-[(2-
aminoethyl)-butyl-carbamoyl]-3-(naphthalene-2-sulphonyl-
amino)-propionylaminomethyl]piperidine-1-carboxylate,
Rf=0.33 (ethyl acetate/acetone/water/acetic acid 6:2:1:1).

N!'—~0O ' —

f) A solution of 0.23 ml of monoethyl oxalyl chloride in 6 ml
of methylene chloride is added dropwise at 0-5° to 1.2 g of the
product from e€) and 0.32ml of pyridine. After stirring the
mixture is taken up in 100 ml of ether and the ether phase is
washed with IN hydrochloric acid and with water. After drying
and evaporation the product is purified on silica gel with ethyl
acetate. There are obtained 1.09 g of t-butyl (S)-3-[(S)-3-[butyl-
[2-(ethoxalylaminoethyl)carbamoyl]-3-(naphthalene-2- '
sulphonylamino)-propionylamino-ethyl]-piperidine-1-

carboxylate, MS (ion spray). 718 (M+H)*+.

Example 30

672 mg of the ester product from Example 29 in 6.7 ml of
THF are stirred with a solution of 2.8 ml ‘of IN lithium hydroxide.
Then, the mixture is treated with 4 ml of acetic acid and concen-
trated. The residue is purified on silica gel with ethyl acetate-
acetone-acetic acid-water 6:2:1:1 to give 461 mg of [2-[[(S)-3-
[(S)-l-(amino-imino-methyl)piperidin-3-ylmethylcarbamoyl]-z-
(naphthalene-2-su1phonylam_ino)-propionyl]-butyl-amino]ethyl-
oxamic acid, MS (ion spray): 632 (M+H)*.



1 BEPLfesreny oueer | :
chi HCHAZEHENT, BHEET ) ace of t-butyl (S)-3-ani nonet hyl - 1- pi peri di ne-
clarboxyl at'e (Exanlpl e 29d), there is obtained nethyl [(S)-3-[(S)-3-
[1( 2 cBI5oMARCI9Y| dnijno- et hyl ) - cycl opropyl -carbanoyl] -2-
(jnapht hal en- 2- yl guliphonyl am no) - pr opi o8y3 ani nonet hyl] -
Ei peri di nITyTT=Tmjno- met hyl carbamate, M5 (I1SP): 648.4 (M+H). :

v.eparation of thejstarting material; xample al ogously to Exanple 48, but
usi ng nmethyl chloroformate in place %—H%Wﬂhc | or of ormat e ( Exanpl e 48c),

there is obtained - 77 et hyl
[ (S)-3-am nomet hylmpl odtiBel prbdaétd nGhtainedr aalogauslyhtdr Exaplede
(1:2), M5 (ther m?&%a@?:hog}ll g( H}: l.lét@ E.Pe Baustyn Ii)ég%t%ge 59
29, but using a) acetic anhydride, b) methanesulphonyl chioride,
¢) SO3-N(CH3)2 complex and, respectively, methyl chloroformate in

place of monoethyl oxalyl chloride used in Example 29f):

a) (S)-Nl-(2-Acety1aminoethyl)-N4-[(S)-1-(amino-imino-
methyl)piperidin-S-ylmethyl]-Nl-butyl-1-(naphthalcne-2-
sulphonylamino)—succi_namidc acetate (1:1), MS (ion spray): 602
(M+H)*,

b) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3y1methyl]-
Nl-butyl-Nl-(2-mcthanesulphonylamino-ethyl)-2-(naphtha1ene-
2-sulphonylamino)-succinamide acetate (1:1), MS (ion spray): 638
(M+H)*,

c) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
Nl-butyl-2-(naphthalene-Z-sulphonylamino)-N1-(2-
sulphoamino-ethyl)-succinamide, MS (ion spray): 640 (M+H)*,

d) methyl 2-[[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoy1-2-(naphthalene-2-sulphonylamino)-
pripionyl]-butyl-amino]-ethyl]-carbamate acetate (1:1), MS (ion
spray): 618 (M+H)*.

Example 32

The following products are manufactured analogously to
Example 29 and, respectively, 30:

a) .Acetic acid 3-[(S)-3-[(S)-1-amino-imino-methyl)piperjdin-3-
ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl-cyclopropylamino]-propyl ester acetate (1:1), MS (ion
spray): 601.3 (M+H)*, and, respectively,

b)  (S)-N4-[(S)-(1-amino-imino-methyl)piperidin-3-ylmethyl]-
Nl-cyclopropyl-Nl-(3-hydroxypropyl)-2-(nap_hthalcne-z- |
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Exanpl e 29,2-butylamimp-sthyiclazidephlygrochloride h(Exampde Bﬁahl ace of
2- butyl -am noet hyl azi de hydrochloride (in Exanple 29b), there is obt

Vi a

a) 2.0 g of sodium hydride (55% in oil) are added at 0-5° to a
solution of 6.86 g of N-Boc-cyclopropylamine and 13.27 g of 3-(t-
butyl-dimethylsilyloxy)propyl bromide in 70 ml of DMF. After
stirring the mixture is taken up in ether and the ether phase is
washed with water. After drying and 'evaporatihg the ether phase
and chromatography on silica gel with ether/hexane 1:9 there are
obtained 11.73 g of t-butyl [3-(t-butyl-dimethyl-silanyloxy)-
propyl]l-cyclopropyl-carbamidate, Rf =0.38 (ether/hexane 1:4).

b) 11.7 g of the product from a) are dissolved in 42.7ml of a
1M solution of tetrabutylammonium fluoride in THF. After stir-
ring the mixture is taken up in ether and the ether phase is

- washed with water. After drying and evaporation there are

obtained 7.02 g of N-Boc-3-cyclopropylamino-propanol,
Rf =0.47 (methylene chloride/ether 1:1).

c) A solution of 1.92 g of the product from b) in 19 ml of
methylene chloride is treated with 1.44 ml of pyridine and
0.89 ml of acetic anhydride. After stirring the mixture is taken
up in ether and the ether phase is washed with IN hydrochloric
acid and with water. After drying and evaporating the ether
phase and chromatography on silica gel with ether/hexane 1:2
there are obtained 2.3 g of N-Boc-3-cyclopropylamino-propyl
acetate, Rf =0.18 (ether/hexane 1:2).

d) 2.3 g of the product from c) are treated with 23 ml of 4.3M
hydrochloric acid in dioxan. After evaporation of the solvent the
residue is suspended with ether and the ether is subsequently

decanted off. After drying there are obtained 1.61 ¢ of methyl 3-

cyclopropylamino-propionate hydrochloride (1:1), Rf=0.17
(ethyl acetate, acetone, acetic acid, water 6:2:1:1). '
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; (napht hal ene- p- kul phonyl am no) - propi onyl] -cycl o- propyl-am no]-acetic
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DTN

t hyl - car banoyl } - B- (napht hal en- 2-y|5s5|I phonyl am no) - propi onyl am nomet hyl ]
pirperiTarfié- 1 -cagboxyl at e, (S)-N-[(S)-1-(am no-im no

thyl)-piperidin-38-ylmethy] N1 -cycl opropyl -NL
- met hoxycar banoyl net hyl - 2- (napht hﬁm&lﬁéﬁul phonyl am no) - succi nam de
acetate (1:1), Ms (ISP): 588.6 (M+H). Preparation of the starting
materi al :

Analogously to Example 12, from t-butyl (R)-3-[{(S)-3-
benzyl-methylcarbamoyl)-3-(naphthalene-2-sulphonylamino)-
propionyl]-ethoxycarbonylmethyl-aminomethyl]-piperidine-1-
carboxylate there is obtained ethyl [[(R)-1-(amino-imino-
methyl)piperidin-3-ylmethyl]-[(S)-3-(benzyl-methyl-carbamoyl)-
3-(naphthalene-2-sulphonylamino)propionyl]-amino]-3-acetate

- sulphite (2:1), MS (ion spray): 651.3 (M+H)*.

Preparation of the starting material:

a) 8.1ml of 4-ethylmorpholine, 4.6 g of N-(dimethylamino-
propyl)-N'-ethylcarbodiimide hydrochloride, 0.24 g of 4-
dimethylaminopyridine and 2.6 ml of N-benzylmethylamine are
added to a solution of 7.6 g of N-(2-naphthylsulphonyl)-L-aspar-
tic acid 4-t-butyl ester (Example 23a) in 80 ml of methylene
chloride. After stirring the mixture is poured into ice-cold 5%
potassium hydrogen sulphate-10% potassium sulphate solution
and extracted. with methylene chloride. The organic phase is
washed with sodium chloride solution, dried and evaporated. The
residue is chromatographed on silica gel with hexane-ethyl
acetate (3:1). There are isolated 3.4 g of 1-t-butyl (S)-N-benzyl-
' N-methyl-3-(naphthalen-2- ylsulphonylamxdo)succ1nam1date MS
(ion spray): 483.4 (M+H)*.

b) From the product of a) there is obtained analogously to
Example 12i) t-butyl (R)-3-[[(S)-3-benzyl-methyl-carbamoyl)-3-
(naphthalene-2-sulphonylamino)-propionyl]ethoxycarbonyl-
methyl-aminomethyl]-piperidine-1-carboxylate, MS (ion spray):
709.5 (M+H)*.

Example 34

A solution of 0.2 g of the ester from Example 33 in 10 ml of
methanol is treated with 1.4 IN sodium hydroxide solution. After
stirring the reaction solution is treated with é ml of IN
hydrochloric acid and evaporated. The residue is
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cyclopropyl-N-(2-tetrazol-5-yl-ethyl)-3-(naphthalen-2-
ylsulphonylamino) succinamate, MS (ISP): 515.4 (M+H)+.

Ba) A solution of 42.5 g of N-(3-pyridinylmethyl)-benzamide in
220 ml of ethanol and 220 ml of IN hydrochloric acid is treated
with 4.2 g of palladium on charcoal and hydrogenated at room
temperature for 24 hours over 100 bar of hydrogen. Then, the
catalyst is filtered off and the filtrate is evaporated. The residue
is taken up in methylene chloride and shaken with 1IN sodium
hydroxide solution. The organic phase is washed with water,
dried and evaporated. There are obtained 36.1 g of (RS)-N-
piperidin-3-ylmethyl-bcnzamide, MS (FAB): 218 M+,

Bb) 36.1 g of the material obtained under Ba) are dissolved in
800 ml of methylene chloride and treated with 25.2 g of D-
mandelic acid. 380 ml of ether are added dropwise to the
resulting solution while stirring. After seeding, 32.5 g of salt
crystallize out. Repeated recrystallization from 420 ml of
methylene chloride, 10 ml of methanol and 140 ml of ether gives
19.5 g of (R)-N-piperidin-3-ylmethyl-benzamide (R)-hydroxy-

- phenyl-acetate (1:1), m.p: from 75°, decomposition.

Bc) 193 g of the mandelic acid salt obtained under Bb) are
suspended in 193 ml of DMF, ‘treated with 21.7 ml of triethyl-
amine and 7.75 g of formamidinesulphonic acid and stirred at
room temperature. The reaction mixture is evaporated and the
residue is chromatographed on RP-18 silica gel with a water-
acetonitrile gradient. There are isolated 13.4 g of (S)-N-[1-
(amino-imino-methyl)-piperidin-B-ylmethyl]-benzamjde (R)-
hydroxy-phenyl-acetate (1:1), MS (FAB): 218 M-(HyN-CN).
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the aqueous phase is then evaporated and azeotroped with -
ethanol. The residue is suspended in 50 ml of ethanol, cooled in

an ice bath and suction filtered. There are obtained 4.6 g of (S)-
1-amidino-3-(aminomethyl)piperidine dihydrochloride, [alp -

16.39 (c=1.0, water).

Example 37

Analogously to Example 1, but using the nitrile from
Example 36Ab) in place of t-butyl (S)-N-cyclohexyl-N-[(ethoxy-
carbonyl)-methyl}-3-(2-naphthylsulphonamido)succinamate,
there is obtained (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-
3-ylmethyl]-N1-(2-carbamoyl-ethyl)-N1-cyclopropyl-2-
(naphthyl-2-sulphonylamino)-succinamide hydrochloride. MS
(ISP): 572.3 (M+H)*.

Example 38

38A) The following compounds are manufactured analogously to
Example 1:

38Aa) from tert-butyl (S)-3-(4-cyclopentyl-benzenesulphonylamino)-
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate,

ethyl 3-[cyclopropyl-[(8)-3-[(S)-1-(amino-imino-methyl)-
piperidin-3-ylmethyl}-2-(4-cyclopentyl-phenylsulphonylamino)-
propionyl]-amino]-propionate hydrochloride, MS (FAB): 619.2
(M+H)*, '

38Ab) from méthyl (S)-2-[2-tert-butoxycarbonyl-1-{cyclopropyl-(2-
ethoxycarbonyl-ethyl)-carbamoyl])-ethylsulphamoyl]-benzoate,

methyl 2-[(S8)-2-[(S)-1-(amino-imino- methyl)-piperidin-3-
ylmethylcarbamoylj-1-[cyclopropyl-(2- -ethoxycarbonyl-ethyl)-
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(]EL 2)OP (Exgmz)gg/@aﬁl f«ibmsttertr-bl::cft (rsfiehi cgclmﬁmzlsilrureth@@eqawb?nwu?m yggm
of .B an 4 &% &; hYF W?eneDB In
YA et

of nethylene( poratlon and chr omat ography over silica
gel with ethyl acetate/nethanol (19:1) there are obtained 2.35 g of

nethyl (S)-3-[(S) {no9rsinRneettyl idin-3-
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starting mat f,}bﬁionyl]-cyclopropyl -amino]-acetate hydrochlonde MS (FAB):
587.4 (M+H)*;

38Ad) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-
ethyl)-3-(4-trifluoromethoxy-benzenesulphonylamino)-succina-
mate, '

ethyl 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl-2-(4-trifluoromethoxy-benzenesulphonyl-
amino)-propionyl]-cyclopropyl-amino]}-propionate hydrochloride,
MS (ISP): 635.5 (M+H)*;

.38Ae) from tert-butyl (S)-3-(4'-cyano-benzenesulphonylamino);
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate,

ethyl 3-[{(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-
propionyl]-cyclopropyl-amino]-propionate hydrochloride, MS
(ISP): 576.7 (M+H)*;

38Af) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-
ethyl)-3-methanesulphonylamino-succinamate,

ethyl 3-[[(S)-3-[(S)-‘1-(amino-imino-methyl)-piperidinj-?:-
ylmethylcarbamoyl]-2-methylsulphonylamino-propionyl]-
cyclopropyl-amino]-propionate hydrochloride, MS (ISP): 489.4
(M+H)*,

38Ag) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-
ethyl)-3-(pyridin-3-ylsulphonylamino)-succinamate, -
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38B) Prcparation of the starting materials:

The diester starting materials are obtained analogously to
the procedure in Example 2B)i) from t-butyl (§)-3-t-
butoxycarbonylamino-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-
succinamate (Example 2B)h)1) using the corresponding aryl
sulphochlorides in place of 2-naphthyl sulphochloride:

38Ba) tert-Butyl (S)-3-(4-cyclopentyl-benzenesulphonylamino)-
N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS
(FAB): 481 (M-isobutylene);

38Bb) methyl (S)-2-[2-tert-butoxycarbonyl-1-[cyclopropyl-(2-
ethoxycarbonyl-ethyl)-carbamoyl]-ethylsulphamoyl]-benzoate,
MS (FAB): 471 (M-isobutylene);

38Bc) tert-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalen-1-ylsulphonylamino)-succinamate, MS (ISP):  505.3
(M+H)*;

38Bd) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-
3-(4-trifluoromethoxy-benzenesulphonylamino)-su’ccinamate, MS
(FAB): 497 (M-isobutylene);

38Be) tert-butyl (S)-3-(4-cyano-benzenesulphonylamino)-N-
cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS (ISP):
494.2 (M+H)+;

38Bf) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-3-
methanesulphonylamino-succinamate, MS (FAB): 361 (M+-OEt);
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in dioxan. The m xture is stirred at éoom enperature, taken up in
“ether and washed with water. After ——‘Eﬂés—n%éand evapor ation of the ether
phase there are obtained 12. 87 g of

(S)-N-(3-benzyl ox apy

(napht hal en- 2-yl sﬁrlg%gf%i()%% c a?w‘?tg“éecq oanaﬁég?lf%ﬁ) to Exa’gB!f 2‘3 *(MH).
Exanpl e 63 but starting9¥fomythe ese&rbybf(B}at&p!eé $8A: [ (3- Benzyl oxy- propyl ) -
cycl opropyl - car barmyl ] -3 -(naphthal en-2-yl sul phonyl ani no) -

pr opi onyl am norret hgll -piperidin- 1 - Ig -1 m no- et hyl car bamat e
[Cyclopropyl-[(S)-3-[(S)-1-(amino-imino-methyl)-

p1per1d1n -3-ylmethyl]-2-(4-cyclopentyl-phenylsulphonylamino)-
propionyl]-amino]-propionic acid, MS (FAB): 591.3 (M+H)t;

b) 2-[(S)-2-[(S)-1-(amino-imino-methy!)-piperidin-3-ylmethyl-
carbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-carbamoyl]-
ethylsulphamoyl]-benzoic acid, MS (ISP): 567.2 (M+H)*+;

¢) [[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalen-1-ylsulphonylamino)-propiony_l]—
cyclopropyl-amino]-acetic acid, MS (FAB): 559.4 (M+H)+;

d) 3-[N-cyclopropyl-N-[(S)-3-[(S)-1-(amino-imino-methyl)-
piperidin-3-ylmethylcarbamoyl]-2-(4-trifluoromethoxy-
phenylsulphonylamino)-propionyl]-amino}-propionic acid, MS
(FAB): 607.2 (M+H)*; '

e)l) 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-
propionyl}-cyclopropyl-amino]-propionic acid, MS (ISP): 548.5
(M+H)*,

)2)  3-[[(S)-3-[(S)-1- (ammo -imino-methyl)-piperidin-3-ylcar-
bamoyl]-2-(4-carbamoyl- phenylsulphonylammo) Propionyl]-
cyclopropyl-amino]-propionic acid, MS (ISP): 566.6 (M+H)+:

f) 3-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin- -3-ylmethyl-
carbamoyl]-2- methylsulphonylammo-proplonyl]-cyuopropyl_
amino]-propionic acid, MS (ISP): 461.3 (M+H)*;
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Example

Ethyl 3-[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-N-cyclopropyl-2-(4-tetrazol-5-yl-phenyl-
sulphonylamino)-propionylamino]-propionate acetate, MS (ISP):
619.4 (M+H)*, is manufactured analogously to Example 1.

Preparation of the starting material:

1.4 g of the diester prepared in Example 38B)e) are
dissolved in 14 ml of DMF, treated with 410 mg of ammonium
chloride and 500 mg of sodium azide and stirred at 80° for .
24 hours. After cooling to room temperature the reaction
mixture is filtered and the filtrate is evaporated. There are
isolated 1.8 g of tert-butyl (S)-N-cyclo'propyl-N-(Z-ethoxy-
carbonyl-ethyl)-3-(4-tetrazol-5-yl-phenylsulphonylamino)-
succinamate, MS (ISP): 537.4 (M+H)*.

Example 41

Analogously to Example 3, from the “ester of Example 40
there is obtained 3-[{(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-
3-ylmethylcarbamoyl]-N-cyclopropyl-2-[4-(tetrazol-5-yl)-
phenylsulphonylamino]-propionylamino]-propionic acid, MS (ISP):
591.4 (M+H)*. |

Example 42

The following compounds are manufactured analogously to
Example 1, but using the following enantiomers:

a) from N-Boc-D-aspartic acid B-t-butyl ester in piace of N- Boc-
L-aspartic acid B-t-butyl ester:



T
i

cxpyl ) car barmyl - 2- (napht hal en- 2-yl sul phonyl am no) -

op+eny| am nomei1 |] -piperidin- 1 -yl]=im no-nethyl carbanate
{Exa rTBIe 63) of IN nmethyl iodide in THF, 2 mM of 1 nolar DBU
| ut é”(ﬁ‘fﬁﬁ "?W— and 2 m of nmethylene chloride are stirred t oget her
t oomterrperatLlre. The mixture is déhcentrated and the residue is
hr omat ogr aphed ovgr silica gel with ethyl acetate- nmet hanol 9: 1.
a&e_abi.a.l..n.e_djmo ng of (S)-N1l-cycl opropyl -

ML (S T ret o b by ES g -Ant amipo- iAo nBE 1) Pipkridin-3. ¥! ™t MY
yl sul phonylya?ﬁﬂh)yléuﬁsaﬂfb'queg_ (Y ik SAlen631y BsyIpttonylamino)-

acra - BaPpiRmYl- @&Jgpf@ﬁﬁ%ﬁﬁéoi}@%?@%@Fh@egs' R ItpEer e

chl ori de i583.4c@eH)nonoet hyl oxal yl chloride (Exanple 29f), there

are obtai ned a) 2-1((S)-3-[(9S)- 1(Amn0|mno nmet hyl ) - pi peri di n- 3-
yl met hyl car banoyl ] - %napht hal en- 2-sul phonyl an no) -
pr opi onyl ] Bout yifagimo]Ret namidinopBecminomethyl dpipgniding sihydro-

acetate (Lihlg nM@ G 5'}) acé 9% | ASW“““E -3-(2minséthyl}-piperidin-

am no-i m no- net | peri
B d1hydrocﬁlor1IO 1

ethyl [[(S)-3-[(R)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl- ammo] acetate hydrochloride, MS (ISN):
585.7 (M-H);

c¢) from N-Boc-D-aspartic acid B-t-butyl ester in place of N-Boc-
L-aspartic acid P-t-butyl ester and (R)-1-amidino-3-
(aminomethyl)piperidine dihydrochloride in place of (S)-1-
amidino-3-(aminomethyl)piperidine dihydrochloride:

ethyl [[(R)-3-[(R)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]j-cyclopropyl- ammo]-acetate hydrochloride, MS (ISP):
587.6 (M+H)*.

Preparation of the guanidine' starting material of Example
42b): '

In a procedure analogous to Example 36B), but using L-
mandelic acid in place of D-mandelic acid there is obtained, via

a)  (S)-N-piperidin-3-ylmethyl-benzamide (S)-hydroxy-phenyl-
acetate (1:1), MS (FAB): 218 M+, and

b) (R)-N-[1-(amino-imino-methyl)-piperidin-(3)-y1methyl]-
benzamide (S)-hydroxy-phenyl-acetate (1:1), MS (ISP): 261.4
(M+H)*,
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Example 43 -

The following acids are manufactured analogously to
Example 3 from the esters of Example 42:

a) [[(R)-3-[(S)-1-(Amidino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-Z-jlsulphonyIamino)-
propionyl]-cyclopropyl-amino]-acetic' acid, MS (ISP): 5595
(M+H)+ -

b) [[(S)-3-[(R)-1-(amidino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-acetic acid, MS (ISP):  559.5
(M+H)*

c) [[(R)-3-[(R)-1-(amidino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl}-cyclopropyl-amino}-acetic acid, MS: (ISP):  559.5
(M+H)+,

Example 44

The following products are prepared” analogously to Example
1 from the corresponding t-butyl esters and using rac-2-
(aminomethyl)-4-morpholinecarboxamidine trifluoroacetate -
(Example 7Bc)) in place of (S)-amidino-3-(aminomethyl)-
piperidine dihydrochloride:

a) from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5-yl-ethyl)-3-
(naphthalen-2-ylsulphonylamino)-succinamate (Example 36Ac)):

(S)-N4-[4-(amino-imino-methyl)-morpholin-z-ylmethyl]-
Nl-cyclopropyl-N1-[2-(tetrazol-5-yl)-ethyl]-2-(naphthalen-2-
ylsulphonyl)-succinamide ((1:1) epimer mixture, MS (ISP):  599.5
(M+H)*,
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(1:1), (1:1) epimer mixture, MS (ISP): 613.7 (M+H)*.

Example 45

The following products are obtained analogously to Example
1 from the corresponding esters using rac-2-(aminomethyl)-4-
morpholinecarboxamidine trifluoroacetate in place of (S)-1-
amidino-3-(aminomethyl)piperidine dihydrochloride:

a) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-succinamate (Example 2B)d)1)):

ethyl [[(S)-3-[4-(amino-imino-methyl)-morpholin-2-
-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]}-
cyclopropyl-amino]-acetate hydrochloride (1:1), (1:1) epimer
mixture, MS (ISP): 589.5 (M+H)* |

b) from the ester of Example 38 Bb):

methyl 2-[(S)-2-[4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl]-1-[(2-ethoxycarbonyl-ethyl)-cyclopropyl-
carbamoyl]-ethylsulphamoyl]-benzoate trifluoroacetate (1:1),
(1:1)-epimer mixture, MS (ISP): 611.6 (M+H)*.

Example 46

The following acids are obtained analogously to Example 3,
but starting from the esters of Example 45:
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stitred-at-50-fof 5 hours. g6e solvent is evaporated and the
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b)1) 2-[(S)-2-[4-(amino-imino-methyl)-morpholin-2-ylmethyl-
- carbamoyl]-1-[cyclopropyl-(2-ethoxy-carbonyl-ethyl)-carba-
moyl]}-ethylaminosulphonyl]-benzoic acid, (1:1)-epimer mixture,
MS (ISP): 597.5 (M+H)t; '

b)2) 2-[(S)-2-[4-(amino-imino-methy1)-mor'pholin-Z-ylmethyl-
carbamoyl]-1-[(2-carboxy-ethyl)-cyclopropyl-carbamoyl]-
ethylaminosulphonyl]-benzoic acid, (1:1) epimer mixture, MS
(ISP): 569.4(M+H)*.

Example 47

(S)-N4-[(S)-1-(Amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-cyclopropyI-Nl-[2-(5-methy1-1,2,4—oxadiazo]-3-yl)-ethyl]-2-
.; (2-naphthylsulphonylamino)-succinamide hydrochloride, MS
(ISP): 597.4 (M+H)*, is manufactured analogously to Example 1.

Preparation of the starting material:

a) A solution of 57.8 g of di-tert-butyl dicarbonate in 300 ml
-of dioxan is added dropwise at room temperature to a solution of
29.2 g of 3-cyclopropylamino-propionitrile in 300 ml of dioxan.
The solution is stirred at room temperature overnight and then
evaporated. There are obtained 58.1 g of crude tert-butyl (2-
cyano-ethyl)-cyclopropyl-carbamate, MS (FAB): 154 (M-
isobutylene).

b) 6.6 g of hydroxylamine hydrochloride and 13.6 g of sodium
carbonate decahydrate are added to a solution of 20.0 g of the
nitrile obtained under a) in 57 ml of ethanol and 23 ml of water,.
The reaction mixture is boiled under reflux, evaporated, the
residue is suspended in hot ethanol and filtered. " The filtrate is
evaporated and the residue is recrystallized from isopropanol-
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3-[[3-[ 1-(am no-im no- rret hyI) pi peri di n-4- yl met hyl car banoyl |
napht hal ey 2-35|.f W RO ANa094a1 obtained under b) are dissolved in

30 ml of ethyl acetate, treated with 4 molar hydrochloric acid
solution in ethyl acetate and stirred at room temperature. The
solution is evaporated, the residue is suspended in ethyl acetate

and filtered off. There are isolated 3.7 g of cyclopropyl-2-(5-
methyl-1,2,4-oxadiazol-3-yl)-ethylamine hydrochloride, MS

(FAB): 167 (M+).
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d) Analogously to the procedure of Example 2.B)e), but using
the amine hydrochloride obtained under c) in place of sarcosine
ethyl ester hydrochloride, there is obtained tert-butyl (S)-3-tert-
butoxycarbonylamino-N-cyclopropyl-N-[2-(5-methyl-1,2,4-
oxadiazol-3-y1)-ethy1]-succinamat;‘,, MS (ISP): 439.6 (M+H)*.

e)  Analogously to the procedure of Example 2.B)i), but using
the diester obtained under d) in place of t-butyl (S)-3-t-
butoxycarbonylamino-N-ethoxy-carbonylinethyl-N-
methylsuccinamate, there is prepared tert-butyl (S)-N-cyclo-
propyl-N-[2-(5-methyl-1,2,4-oxadiazol-3-yl)-ethyl]-3-(naphtha-
len-2-ylsulphonylamino)-succinamate, MS (FAB): 473 (M-
isobutylene).

Example 48

Analogously to Example 1, from t-butyl (S)-N-cyclopropyl-
N-ethoxycarbonylmethyl-3-(naphthalene-2-sulphonylamino)-
succinamate (Example 2.B)d)1)) using ethyl (S)-(3-aminomethyl-
piperidin-1-yl)-imino-methylcarbamate hydrochloride™ in place of
(S)-1-amidino-3-(aminomethyl)piperidine dihydrochloride "there
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Preparation of the starting material:

a) 3.7 g of tetrabutylammonium hydrogen sulphate and

100 ml of IN sodium hydroxide solution are added to a solution
of 10.0g of t-butyl (S)-3-aminomethyl-1-piperidinecarboxylate
in 400 ml of hexane and 100ml of water. 9.3 ml of benzyl
chloroformate are added dropwise to this mixture and the mixture
obtained is stirred at room temperature for 3 hours.
Subsequently, the organic phase is separated, washed with water,
10% citric acid, water and saturated sodium bicarbonate solution,
dried and evaporated. t-Butyl (S)-3-[(1-
benzyloxy)formamido]methyl]-1-piperidinecarboxylate is
obtained.

b) 11.3 g of the material obtained under a) are dissolved in
120 ml of ethyl acetate, treated at 4° with 120 ml of a 4 molar
solution of hydrochloric acid in ethyl acetate and stirred at room
temperature for 5 hours. Subsequently, the reaction solution is
concentrated, the residue is dissolved in 265 ml of DMF, treated
with 18 ml of triethylamine and 4.3 g of formamidinesulphonic
acid and stirred at room temperature for-17 hours. The solvent is
evaporated, the residue is treated with 1IN hydrochloric acid, again
concentrated and chromatographed on a RP-18 column with

water-acetonitrile. There are thus isolated 5.4 g of benzyl [[(S)-1-.

amidino-3-piperidinyllmethyljcarbamate hydrochloride.

c) 0.55ml of ethyl chloroformate is added dropwise to a
solution of 2.0g of benzyl [[(S)-1-amidino-3-piperidinyl]-
methyl]carbamate hydrochloride in 200 ml of methylene
chloride. The reaction mixture is cooled to 0°. 113 ml of 0.IN
sodium hydroxide solution are added dropwise while stirring.
Subsequently, the mixture is stirred in an ice bath, ‘the phases are
separated, the organic phase is washed with water, dried and

MS

P#+ePY| - am no] - propi onate hydrochl ori de, M5 (1SP):
68f) et hyl
T=am no-i m no- net hyl ) - pi per |6(§ n- 4- yl met hyl car banoyl ]
-yl sul phonyl am no) -
g!' -lam no] - pr opi onat e hexaf| uorophosphate (1:1),
{ | SP)-+651--6-{SNubhjaéned ; ethyl [cyclopfspyl-EiSyB-[(S)-1-(ethoxycarbonyl-
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1EX l e 69 { The follow ng acids are manufactured anal ogously
t & MAR POFkanplie 3 fromthe esters of Exanples 67 and 68: a)
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cycl opropyl -am no] -acetic acid, M5 (I1SP): 559.6 (MtH)+; c)
[[(S)-3-[1-(ani no-i mi no- nethyl) pi peri di n-4-yl net hyl - car banoyl ]
- 2- (napht hal ) 2- yl Sug pabrtheamaieriabr objaingd junder C) are dissolved in

?g)nz%/I[ 361{“1“?]?0%21' I(‘ofa%tl‘iiand\lsaﬁkls'?»b rg‘rl"?gf 5II(I'VEP'Hi*ochlonc acid, Cﬂeactgcrl b‘grlrgill ]
- 2- (napht hal € Zzayf’g‘JPag%F%n%‘h *H'F% %’

bly” stcci nam'de hydrochl oride, M5 (ISP): 571.6 (MHH) +.

yrZﬁ'oggnated There are
cycl ohexyl net dytained nd].4ag eif c eahyH, (31,5(3lﬁﬁinoﬁﬂhﬁl-@%ﬁb‘hlﬂm-ﬂl-yl)-
imino-methylcarbamate hydrochloride, MS (ISP): 229.4 (M+H)*+.

Example 49

Analogously to Example 48, but using isobutyl chloroformate
in place of ethyl chloroformate (in Example 48c), there is obtained,
via isobutyl (S)-(3-benzyloxycarbonylaminomethyl-piperidin-1-
yD-imino-methylcarbamate, MS (FAB): 390 M+, and via isobutyl
[(S)-3-aminomethyl-piperidin-1-yl}-imino-methylcarbamate
hydrochloride (1:1), MS (thermospray): 257 (M+H)*, ethyl
[cyclopropyl-[(S)-3-[(S)-1-(isobutoxycarbonylamino-imino-
methyl)-piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionyl]-amino]-acetate or the amidino
group tautomer, MS (ISP) 687.7 (M+H)*.

Example 50

Analogously to Example 48, but using ethyl (RS)-(2-
aminomethyl-morpholin-4-yl)-imino-methylcarbamate hydro-
chloride in place of ethyl (S)-(3-aminomethyl-piperidin-1-yl)-
imino-methylcarbamate hydrochloride, there is obtained ethyl
[eyclopropyl-[(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
morpholin-2-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl}-amino}-acetate, (1:1) epimer mixture, MS (ISP):
661.5 (M+H)*.

Preparation of the starting material:

a)  3.15ml of ethyl chloroformate are added to a suspension of
10.3 g of tert-butyl rac-[(4-amindino-2-m0rph01iﬂy1)methyl]car-
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b al en 2 |
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hexy}met hy|§‘ﬁt¥ﬁ°ﬁ§Fﬁg?o nl%lxg%ﬂedqgl\% x?ngg -394 Hié)rbthhnfcc%age is
then separated, washed with water, drle and evaporated. There
are isolated 10.5g of ethyl (RS)-[2-(tert-butoxycarbonylamino-
methyl)-morpholin-4-yl}-imino-methylcarbamate, MS (ISP}

331.4 (M+H)*.

b) 8.9 g of the material obtained under a) are dissolved in

50 ml of ethyl acetate, treated with 50 ml of 4 molar
hydrochloric acid in ethyl acetate and stirred at room
temperature.  After evaporation of the resulting suspension there
are obtained 7.3 g of ethyl (RS)-(2-aminomethyl-morpholin-4-
yl)-1mmo-methylcarbamate hydrochloride, MS (ISP): 231.4

(M+H)*.
Example 51

The following compounds are manufactured analogously to
Example 50 from the corresponding esters:

a) from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5- yl -ethyl)-
3-(naphthalen-2-ylsulphonylamino)-succinamate (Example 36Ac),

ethyl [2-[(S)-3-[cyclopropyl-2-(tetrazol-5-yl)-ethyl-car-
bamoyl]-3-(naphthalen-2-ylsulphonylamino)-propionylamino-
methyl]-morpholin-4-yl]-imino-methylcarbamate, (1:1)-epimer
mixture, MS (ISP): 671.6 (M+H)*; '

b) = from N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-
alanyl]-N-cyclopropyl-p-alanine ethyl ester (Example 2.B)j)9)).

_ ethyl 3-[{(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
morpholin-2-ylmethylcarbamoyl}-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl]}-cyclopropyl-amino]-propionate or the amidino
group tautomer, (1:1) epimer mixture, MS (ISN): 673.5 (M-H)-.
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a) from ethyl (8)-(3-aminomethyl-piperidin-1-yl)-imino-
methylcarbamate hydrochloride (Example 48d),

,,,,,

ethyl [(S)-3-[(S)-3-[cyclopropyl-2-(tetrazol-5-yl)-ethyl-
carbamoyl]-3-(naphthalen-2-ylsulphonamino)-propionylamino-
methyl]-piperidin-1-yl}-imino-methylcarbamate, MS (ISP): 669.6
(M+H)+

b) from isobutyl [(S)-3-aminomethyl-piperidin-1-yl]-imino-
methylcarbamate hydrochloride (1:1) (Example 49)

ethyl (S)-Nl-cyclopropyl-N4-[(S)-1-isobutoxycarbonyl- .
amino-imino-methyl)-piperidin-3-ylmethyl]-2-(naphthalen-2-
ylsulphonylamino)-N1-[2-(tetrazol-5-yl)-ethyl}-succinamide, MS
(ISP): 697.5 (M+H)*.

Example 53

The following products are obtained” analogously to Example
48 using the corresponding arylsulphonyl esters in place of t-
butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-(naphthalen-
2-sulphonylamino)-succinamate:

a) from N;[3-(t-butoxycarbonyl)-N-(Z-naphthylsulphonyl)-L-
alanyl]-N-cyclopropyl-B-alanine ethyl ester (Example 2.B)j)9),

ethyl 3-[[(S)-3-[(S)-1-(ethoxycarbonylamino-imino-methyl)-
piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionyl]-cyclopropyl-amino)-propionate or
the amidino group tautomer, MS (ISP): 673.5 (M+H)r;
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86f pat—reom-t-enperatiure for 24 hours after the addition of 0.2 g of

paj I adi_ um on charcpal . The catalyst is filtered off, the filtrate is
-evapar&%&%ﬁg?he riesidue is dried. 0.57 g of the thus-obtained materi al
inf30_m _of THFE isj added dropwi se at O[err] to a solution of 0.57 g of

3, B- bi s(2- propenyl oxly) - 3- cycl obut ene?£ 2-dione in 20 M of THF and the _
r ebeti-8n-m .s-dstirred at roomtenperature for 5 hours. The solvent is
evapor at edp3nd fﬂ&nreﬁiéﬁgx | $S§18- 908l HARbRY carbehyl-da[@rdloprbpyét hyl

acet at e- af;ito%e- acet| c atl d- er §6: 2:1: j;). Tt]e Prlgduct f]ract | ons._ are
evapor at ed(4rfdhoxgrcanbomdr ey -cathamoyl]isih X RpIpEAmQyd I -Benzgaty

(S) - N1- [ 2- [Exaénip¥é 038B8)A- di oxo-cycl obut - 1- enyl am no)-ethyl]- N4-((S)-1

- (am no=i m no-net hyl ) - pi peri di n- 3-yl net hyl ] - N1-

cycl opropyl - 2- (napht hal en- 2-yl sul phonyl am no) - succi nani de acetate (1:1), M
(1SP): 680.6 (MthylerBF[[(S)-3-[(S)-1-(ethoxycarbonylamim®camine-m2thyl)- 0.1

g of the ngfellidin28' {1 MSThy b8BT -2 -(2-hie W3 A¥bny1-
phenylsulphonylamino)-propionyl]-cyclopropyl-amino}-
propionate or the amidino group tautomer, MS (ISP): 681.5
(M+H)*.

Example 354

Analogously to Example 3, but using the corresponding
esters, there are obtained: '

54a) from the ester of Example 51b)

3-[[(S)-3-[4-(ethoxycarbonylamino-imino-methyl)-
morpholin-2-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl}-cyclopropyl-amino]-propionic acid or the
amidino group tautomer, (1:1) epimer mixture, MS (ISN): 645.2
(M-H);

54b) from the ester of Example 53b)

54b)1. 2-[(S)-1-[(2-carboxy-ethyl)-cyclopropyl-carbamoyl]-2-[(S)-
1-(ethoxycarbonylamino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-ethylsulphamoyl]-benzoic acid or the
amidino group tautomer, MS (ISP) 639.5 (M+H)*, and

- 54b)2. 2-[(S)-1-[(2-ethoxycarbonyl-ethyl)-cyclopropyl-
carbamoyl]-2-[{(S)-1-(ethoxycarbonylamino-imino-methyl)-
piperidin-3-ylmethylcarbamoyl]-ethylsulphamoyl}-benzoic acid or
the amidino group tautomer, MS (ISP) 667.6 (M+H)*.
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inl 10 M of "acetdritrile with the addition of 1 drop of water and this

SO uiig@, b Rt@ﬁ?teéd with 0.03 g of palladiumll) acetate and 0.08 m of

trii ethyl phosphite. jSubsequently, 0.13 m" of 2N sodium 2-ethylcaproate in
er—rsacdded tjhe reaction m xture7i3s stirred at roomtenperature for
1.15 hours. The precijpitated material is filtered off, washed with

et her-hexané ana the filter residue iﬁxgﬁiﬁg' skhere is isolated 0.090 g of
(S)- M-[(S)- 1 -(am no-i m no-nethyl)= In-3 -ylmethyl] -NI1-

cycl opropyl - N1- [2-(3 , 4-di oxo-2- hydroxy-cycl obut-1-enylam n 0)-

et hyl ] -2- (napht hal Ama%gé@slypfb)@iﬁﬂj;r@muﬁﬁ nam de acetate (1:1), M
(ISP): 640.5 (MtH)[err]. Exanple 73 The
foll owi ng aci ds are manufactured anal ogously to Exanple 3 fromthe
~correspondi nga pst ebenzyloxycatbonylantmosatetic ofackdkaopthopt@pylamide, MS

cycl opropyl - [): 346(Anl- N

(1 sobut oxycarbonylam no- m no- et hyl ) - pi peri di n- 3-yl net hyl -

car banoyl ] - 2- (napht hal en; 2- yl sul phonyl am no) - pr opi onyl ] -

b) benzyl 2-cyclopropylamino-ethylcarbamate hydrochloride
(1:1), MS (EI): 234 (M), .

c) tert-butyl (S)-3-[(S)-3-[(2-amino-ethyl)_-cyclopropyl-car-
bamoyl]-3-(naphthalen-2-ylsulphonylamino)-propionylamino-
methyl]-piperidine-1-carboxylate hydrochloride (1:1), and

d) tert-butyl (S)-3-[(S)-3-[cyclopropyl-(2-pyrazin-2-ylcar-
bonylamino-ethyl)fcarbamoyl]-3-(naphthalen-Z-ylsulphonyl-
amino)-propionylaminomethyl]-piperidine-1-carboxylate,

MS (ISP): 708.8 (M+H), there is obtained

(S)-N4-[(S_)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-
(pyrazin-2-ylcarbonylamino)-ethyl]-succinamide acetate (1:3), MS
(ISP): 650.7 (M+H). '

Preparation of the starting material:

a) 23.1g of N-(3-dimf_:thylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (EDC) are added while stirring to 24 g of N-
benzyloxycarbonyl-glycine and 8 ml of cyclopropylamine in

240 ml of methylene chloride and the mixture is stirred at room
temperature for 4 hours. The mixture is taken up in ether and
washed with IN hydrochloric acid, with bicarbonate solution and
with water. After drying and evaporating the ether phase there
are obtained 23 g of benzyloxycarbonylamino-acetic acid
cyclopropylamide.

b) 17.6 ml of borane-dimethyl sulphide are addad dropwise at
10-230 to 23 g of the product from a) in 250 ml of THF. The
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or the amdino group tautonmer, M5 (ISP): 659.5
ester of Exanple 66, [[(S)-3-[(S)-1-(imno-tert-
nyl ) - pi peri di n-3 -yl net hyl car banoyl ] -

bny| am no) - prﬁ/%i onyl] -cycl opropyl- am no]-acetic

p tautoner, (ISP): 659.7 (MrH)[err]. A

a4 solvate or salt thereof can be used in a nmanner
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ice and the mixture is taken up in ether at room temperature.

The ether phase is washed with water. The aqueous phases are
again made basic with 90 ml of 2N sodium hydroxide solution

and extracted with ether. The ether phases are washed with

water, then acidified (pH 2) with 2N hydrochloric acid (in dioxan)
and concentrated. The residue is suspended in ether and filtered.
There are obtained 11 g of benzyl 2 -cyclopropylamino-ethyl-
carbamate hydrochloride.

c) Analogously to Example 29b)c)d)e) there is obtained tert-
butyl (S)-3-[(S)-3-[(2-amino-ethyl)-cyclopropyl-carbamoyl]-3-
(naphthalen-2-ylsulphonylamino)-propionylaminomethyl]-
piperidine-1-carboxylate hydrochloride.

d) 94 mg of pyrazinecarboxylic acid and 127 mg of EDC are
added to 400 mg of the amine hydrochloride from c¢) and 0.11 ml
of Hiinig base in 4 ml of methylene chloride. The mixture is
stirred at room temperature for 20 hours and then taken up in
ethyl acetate. The ethyl acetate phase is washed with water.
After drying and evaporation the crude product is chromato-
graphed over silica gel with ethyl acetate/methanol (9:1). There
are obtained 288 mg of tert-butyl (S)-3-[(S)-3-[cyclopropyl-(2-
pyrazin-2-ylcarbonylamino-ethyl)-carbamoyl]-3-(naphthalen-2-
ylsulphonylamino)-propionylaminomethyl]-piperidine-1-
carboxylate.

Example 56

The following compounds are obtained analogously to
Example 55, but using the corresponding acids or acid derivatives
in place of the pyrazinecarboxylic acid used in Example 55d),
namely using a) monomethyl oxalyl chloride, b) SO3-N(CH3)3
complex, c) benzyl chloroformate, d) chloroacetic acid, e)
phenoxyacetyl chloride, f) phenylglyoxylic acid, g) pyruvic acid, h)
nicotinic acid, i) nicotinic acid N-oxide and, respectively, j) 3,4-
dihydroxyphenylacetic acid:
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Per tTabret—7#Aet4 ve i ngredi ent | 200 ng
CrepLr; I ng gellul ose ) 155 ng Corn starch
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425 ny Exanpl e B

Per capsute—Aet+ve i ngredi ent ' L. .100.0
Corn starch a)  Methyl N-[2-[[(S)-3-[(S)-1-(amino-iming-methylpiperidin-
95.0 my Tal C 3 _ v} methylcarbamoyl]-2-(naphthalen-2-ylsulphonylaming)™d
Magnesi um st3eg|1gfe y y ) CPS né

220.0 ny propionyl}-cyclopropyl-amino]-ethyl]-oxamate acetate (1:1), MS

(ISP): 630.5 (M+H);

b)  2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsu1phonylamino)-
propionyl]-cyclopropyl-amino]-ethylsulphamic acid, MS (ISP):
624.5 (M+H);

c) benzyl 2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]}-cyclopropyl-amino]-ethylcarbamate acetate (1:1), MS
(ISP): 678.5 (M+H);

d)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-(2-chloroacetylamino-ethyl)-N1-cyclopropyl-2-(naphthalen-2-
ylsulphonylamino)-succinamide acetate (1:1), MS (ISP): 620.4
(M+H);

e) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1l-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-
phenoxyacetylamino-ethyl)-succinamide acetate (1:1), MS (ISP):
678.6 (M+H); |

f) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1l-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(2-
oxo-2-phenyl-acetylamino)-ethyl}-succinamide acetate (1:2), MS
(ISP): 676.6 (M+H); |

g) (S)-N4-[(S)—1-(amino-imino-methyl)-piperidin-B-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-{2-(2-
oxo-propionylamino)-ethyl}-succinamide acetate (1:1), MS (ISP):
614.6 (M+H);

h) (s)-N4-[(S)-1-(arriino-imino-methyl)-pipcridi‘n-S-ylmcthyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1.[2.
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(pyridin-3-ylcarbonylamino)-ethyl]-succinamide acetate (1:2), MS
(ISP): 649.1 (M+H);

i)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(1-
oxy-nicotinoylamino)-ethyl]-succinamide acetate (1:1), MS (ISP):
666.5 (M+H);

) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmcthyl]-
N1-cyclopropyl-N1-[2-(3,4-dihydroxy-phenylacetylamino)-ethyl]-
2-(naphthalen-2-ylsulphonylamino)-succinamide acetate (1:1), MS
(ISP): 694.6 (M+H).

Example 57

The following acid is obtained analogously to Example from
the ester of Example 56a):

N-[2-[[(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-ethyl]-oxamic acid, MS (ISP): 616.5
(M+H).

Example 58

Analogously to Examples 29 and 55, but using methyl [(S)-
3-aminomethyl-piperidin-1-yl]-imino-methylcarbamate hydro-
chloride (1:2) in place of t-butyl (S)-3-aminomethyl-1-piperidine-
carboxylate (Example 29d), there is obtained methyl [(S)-3-[(S)-3-
[(2-chloroacetylamino-ethyl)-cyclopropyl-carbamoyl]-2-
(naphthalen-2-ylsulphonylamino)-propionylaminomethyl]-
piperidin-1-yl]-imino-methylcarbamate, MS (ISP): 648.4 (M+H).

Preparation of the starting material:

Ar_xalogously to Example 48, but using methyl chloroformate
in place of ethyl chloroformate (Example 48c), therv is obtained
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[err] Example 59

The following compounds are manufactured analogously to
Example 58:

a) Methyl N-[2-[cyclopropyl-[(S)-3-[(S)-1-(imino-methoxy-
carbonylamino-methyl)-piperidin-3-ylmethylcarbamoyl]-2-
(naphthalen-2-ylsulphonylamino)-propionyl]-amino]-ethyl]-
oxamate, MS (ISP): 702.6 (M+H);

b) benzyl 2-[cyclopropyl-[[(S)-3-[(S)-1-(methoxycarbonyl-
amino-imino-methyl)-piperidin-3-ylmethylcarbamoyl]-2-
(napht'halen-Z-ylsulphonylamino)-propionyl]-amino]-ethyl-
carbamate, MS (ISP): 736.7 (M+H);

c) methyl [(S)-3-[(S)-3-[cyclopropyl-(2-methylsulphonyl-
amino-ethyl)-carbamoyl]-3-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate,
MS (ISP): 680.5 (M+H).

Example 60 |

Analogously to Example 29, but using N-cyclopropylglycine
ethyl ester in place of 2-butyl-aminoethyl azide hydrochloride (in
Example 29b), there is obtained via

[[(S)-3-[(S)-1 -tert-butoxycarbonyl-piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)-propionyl]-cyclo-
propyl-amino]-acetic acid and

tert-butyl (S)-3-[(S)-3-_(cyclopropyl-methoxycarbamoyl-
methyl-carbamoyl)-3-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidine-1-carboxylate,

err]
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Preparation of the starting material:

500 mg of [[(S)-3-[(S)-1-tert-butoxycarbonyl-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-sulphonylamino)-
propionyl]-cyclopropyl-amino]-acetic acid are stirred at room
temperature for 20 hours in 10ml of methylene chioride
together with 71 mg of O-methylhydroxylamine hydrochloride,
0.28 ml of N-methylmorpholine and 376 mg of BOP. The mixture
is taken up in ethyl acetate and washed with IN hydrochloric acid
and then with water. After drying and evaporation the product is
purified over silica gel with ethyl acetate/methanol (9:1). There
are obtained 282 mg of tert-butyl (S)-3-[(S)-3-([cyclopropyl-
methoxycarbamoylmethyl-carbamoyl)]-3-(naphthalen-2-
ylsulphonylamino)-propionylaminomethyl]-piperidine-1-
carboxylate, MS (ISP): 646.6 (M+H).

Example 61

The following compounds are obtained analogéusly to
Examples 29 and 60: '

a) (S)-N4-[(S)-1-(Amino-imino-methyl)-piperidin-3-ylmethyl]-
N1l-benzyloxycarbamoylmethyl-N1-cyclopropyl-2-(naphthalen-2-
ylsulphonylamino)-succinamide acetate (1:1), MS (ISP): 664.5
WM+H);

b)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-yl-
methyl]-N1-cyclopropyl-N1-methylsulphonylcarbamoylmethyl-2-
(naphthalen-2-ylsulphonylamino)-succinamide acetate (1:1), MS
(ISP): 636.5 (M+H);

c)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidir-3-ylmethyl]-
N1-cyclopropyl-N1-cyclopropylcarbamoylmethyl-2-(naphthalen-
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cyclopropyl-N1-(2-hydroxy-ethylcarbamoylmethyl)-2-
(naphthalen-2-ylsulphonylamino)-succinamide acetate (1 1), MS
(ISP): 602.2 (M+H).

Example 62

2.0 g of (S)-N-(3-benzyloxy-propyl)-N-cyclopropyl-3-
(naphthalen-2-ylsulphonylamino)-succinamic acid and 1.35 g of
methyl [(S)-3-aminomethyl-piperidin-1-yl}-imino-methylcarba-
mate hydrochloride (1:2) (Example 58) are stirred at room
temperature together with 1.91 g of BOP and 2.34 ml of 1,8-
diazabicyclo(5.4.0)undec-7-ene (DBU) in 20 ml of methylene
chloride. After evaporation and chromatography over silica gel
with ethyl acetate/fmethanol (19:1) there are obtained 2.35g of
methyl (S8)-3-[(S)-3-[(3-benzyloxy-propyl)-cyclopropyi-
carbamoyl}-3-(naphthalen-2-ylsulphonylamino)-propionylamino-
methyl]-piperidin-1-yl]-imino-methylcarbamate.

Preparation of the starting material:

a) 8.58 g of N-BOC-cyclopropylamine and 15 g of O-benzyl-3-
bromo-1-propanol in 90 ml of DMF are treated at 0-5° with 2.5 g
of sodium hydride (55% in oil). The mixture is stirréd at 0-5¢ for
1 hour and at room temperature for 3 hours and then treated at
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b) 9.0g of product from a) and 11.77 g of N-(2-naphthyl-
sulphonyl)-L-asparatic acid 4-t-butyl ester (Example 23a) are
stirred in 200 ml of methylene chloride together with 14.4 g of
BOP and 15.9 ml of Hiinig base. The mixture is taken up in ether
and the ether phase is washed with 1IN hydrochloric acid and then
with water. After drying and evaporation of the ether phase the
residue is chromatographed over silica gel with ethyl acetate/
hexane (1:2). There are obtained 14.85 g of tert-butyl (S)-N-(3-
benzyloxy-propyl)-N-cyclopropyl-3-(naphthalen-2-ylsulphonyl-
amino)-succinamate, MS (ISN): 565.8 (M-H).

c) 14.85 g of the product from b) are dissolved in 60 ml of
dioxan and this solution is treated with 120 ml of 4.8 molar
hydrochloric acid in dioxan. ‘The mixture is stirred at room
temperature, taken up in ether and washed with water. After
drying and evaporation of the ether phase there are obtained
12.87 g of (S)-N-(3-benzyloxy-propyl)-N-cyclopropyl-3-
(naphthalen-2-ylsulphonylamino)-succinamic acid, MS (ISP):
509.2 (M-H).

Example 63

970 mg of methyl (S)-3-[(S)-3-[(3-Benzyloxy-propyl)-
cyclopropyl-carbémoyl]-3-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate
are dissolved in 5 ml of methylene chloride and the solution is
treated with 5ml of a 0.5 molar boron tribromide -solution in
methylene chloride. After stirring at room temperature for



Mt st . o

R bs &_gf;qugp&_fﬁeqr] I n which the guanidino group is unprotected, Y is
Ny BE N} 5 v2 e jetleroaryl or heterocyclyl, Q has the sane significance
1n cl n’éaz N is either a group l\/[err] in which Rlerr] and R err]
hiavie ,L?hel“"?@g] | giniff i cance as in claigm 1, wth t he proviso that
efL] - must—not—fe | or phenyl when Q R[err] and Rlerr] are sinultaneously

' i bonded
Ve tomer— e ot 1 Belite il J0ME, O 654*%?%?@@#0% ey
| ower - al karm‘,'zarbqnatml—qcplemqn, NHbeomixture l$oﬂéﬂ“&¢'k‘§ﬁ bauwsene et
(NHSO err] fdat WSQPSWJQ& C’W@[f'té’tI I‘EM' "ercDW rk668Ythe crude NHCOCOO"

NHCOCOO- | | 'k h

M can al sgvﬁré’ gcbr‘éuﬁ“ ]oequrq rr] Yg aﬁ(:glfé'p;l%al S" nf Lnen

ggt I Onaldl y Thél@a %ﬁbSbbtaihed B§5 m v\% ofcﬁﬂé cmeﬂ?@ib I[¢SyeB-([45)3-. /] ond M
ounds accordi |

| sm; groupatclf;l éﬂ&fgmi @ ixyraf&}gt g{@@f Xﬁk'err o))ir]dﬁ eaﬂfl?ﬁ?l%ﬂ[‘%e”]) S

not H and/ oylswliphen@lammot) prcapwnqﬂamanoen@;t Xsl rptpedidinyloylIMintiaoa i s

alkyl o CYfaRkitbantdien Wg!s%sel?q Me. 4.

Conpounds according to clarm ere| n Xis a group X[err] and M
is a group Merr] or Merr]. Corrpounds according to claim

1, wherein Yis H X is a group X[g_ﬂmﬂggﬂls group Merr] or Merr],
with the proviso that at | east

274 mg of methyl [(S)-_-3-[(S)-3-[cyclopropyl-(B-hydroxy-
propyl)-carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate
(Example 63), 1 ml of IN methyl iodide in THF, 2 ml of 1 molar
DBU solution in THF and 2 ml of methylene chloride are stirred
together at ‘room temperature. The mixture is concentrated and
the residue is chromatographed over silica gel with ethyl acetate-
methanol 9:1. There are obtained 120 mg of (S)-Nl-cyclopropyl-

" N4-[(S)-1-(imino-methoxycarbonylamino-methyl)-piperidin-3-
ylmethyl]-N1-(3-methoxy-propyl)-2-(naphthalen-2-
ylsulphonylamino)-succinamide, MS (ISO): 631.6 (M+H).

Example 65

Analogously to Example 29, but using a) phosphoric acid
diphenyl ester chloride or b) phosphoric acid diethyl ester
chloride in place of monoethyl oxalyl chloride (Example 29f), there
are obtained

a)  2-[{(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-sulphonylamino)-
propionyl]-butylamino]-ethylamidophosphoric acid diphenyl: ester
acetate (1:1), MS (ISP): 792.4 (M+H),

b)  (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-y1).N1-
butyl-N1-(2-diethoxyphosphorylamino-ethyl)-2-(naphthalen-2-
sulphonylamino)-succinamide acetate (1:1), MS (ISP): 696.2 (M«+H).
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Analogously to Example 48, but using di-t-butyl dicarbonate -

in place of ethyl chloroformate (in Example 48c), there is obtained,

via ' '

tert-butyl” (S)-(3-benzyloxycarbonylaminomethyl-piperidin-
1-yl)-imino-methylcarbamate, MS (thermospray): 391 (M+H)+,
and via

tert-butyl (S)-(3-aminomcthyl-piperidin-l-yl)-imino-.
methylcarbamate, MS (ISP): 257.2 (M+H)*,

ethyl [[(S)-3-[(S)-1-(tert-butoxycarbonylamino-imino-
methyl)-piperidin-3-ylmethylcarbamoyl]-2-(naphthalen-2-
ylsulphonylamino)-propionyl]-cyclopropyl-amino]-acetate, MS
(ISP): 687.5 (M+H)+.

Example 67

Analogously to Example 1, but using [(4-aminomethyl-
piperidin-1-yl)-imino-methyl]amine dihydrochloride in place of
(S)-1-amidino-3-(aminomethyl)piperidine dihydrochloride, there
is manufactured ethyl (S)-3-[[3-[1-(amino-imino-methyl)-
piperidin-4-ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl-
amino)-propionyl}-cyclohexyl-amino]-acetate hydrochloride, MS
(ISP): 629.6 (M+H)+.

Preparation of the starting material:

a) A solution of 130 g of 1,1-dimethylethyl (4-piperidinyl-
methyl)-carbamate in 1300 ml of DMF is treated with 138 ml of
triethylamine and 61.8 g of formamidinesulphonic acid and the
mixture is stirred at room temperature overnight. The precipi-
tated material is filtered off, suspended in 500 ml of ethanol,
again filtered off and dried. There are obtained 65:6 g of tert-
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of ethanol, filtered off under suction and dried. There are
obtained 48.5 g of [(4-aminomethyl-piperidin-1-yl)-imino-
methyl]-amine dihydrochloride, MS (ISP): 573.5 (M+H)*.

Example 68

The following products are manufactured analogously to
Example 67 from the corresponding tert-butyl esters:

68a) Ethyl [[(S)-3-[1-amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]}-acetate trifluoroacetate, MS (ISP):
587.8 (M+H)+;

68b) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-benzyl-amino]-acetate hydrochloride (1:1), MS (ISP):
637.4 (M+H)*;

68c) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclohexylmethyl-amino]-acetate hydrochloride; MS
(ISP): 643.6 (M+H)*;

68d) ethyl [[(S)-3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propi-
onyl]-butyl-amino]-acetate hydrochloride (1:1), MS (ISP): 603.4
(M+H)*;

68¢) ethyl (8)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
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1 -enyl). 68g) ethyl (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclohexylmethyl-amino]-propionate hexafluoro-
phosphate (1:1), MS (ISP): 657.5 (M+H)+;

68h) (S)-N4-[1-(amino-imino-methyl)-piperidin-4-y1methy1]-N1-
cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(3-oxo-
butyl)-succinamide hydrochloride, MS (ISP): 571.6 (M+H)*.

Example 69

The following acids are manufactured analogously to
Example 3 from the esters of Examples 67 and 68:

a) (S)-3-[[3-[1-(Amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-z-ylsulphonylamino)-propionyl]-
cyclohexyl-amino]-acetic acid hydrochloride, MS$S (ISP): 601.6
(M+H)*;

b) (S)-[[3-[1-(amino-imino-methyl)-piperidin-4-y1methyl-
carbamoyl]-2-(naphthalen-2-ylsu1phony1amino)-propionyl]-
cyclopropyl-amino]-acetic acid, MS (ISP): 559.6 (M+H)+;

c) [[(S)-3-[1-(amino-imino-methyl)-pipcfidin-4-ylmcthyl-
carbamoyl]-2-(naphtha1en-2-ylsu1phonylamino)-propionyl]-
benzyl-aminoJacetic acid, MS (ISP): 609.5 (M+H)*;

d) (S)-[[3-[1-(amino-imino-methy])-pipcridin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-y1sulphonylamino)-prdpionyl]-
cyclohexylmethyl-amino]-acetic acid, MS (ISP): 615.5 (M+H)+-
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npounﬁsgégo ding to claim11, wherein Mié t he gr oup
/ et}r] and N ri]) is hexanet hyl enei m no. :
mpotnadi’dt inglto claim1 or 2 fro®3he fol | owi ng group:
[N4-[[(9)-1 Arr d| no- 3- pi peridi nyl ] met hyl ] - N2- (2-

napht hyl sul ‘ph~onyl ) L-asparaginyl] -N-cyclopropyl glycine,

(8=t ] 3=[LS).2 L( Jo-im no- et hyl ) pi peri

carbanoyl | -2&Qnap £ ()-3nkl Zmifmrdtﬂwfmnmésr}b)'Dppbﬂﬂl]dlé?cf'oylmcmyl'

propyl am no] peanQﬂwy@czctna hthalen-2-ylsulphonylapfin&)-prSpionyl]-

car banoyl ]+ 2-] ﬁ?ﬁlﬁ‘%wrﬁe;rééémm%% QSR o3 A ED™
propi onyl - cycl opropyl - am no] acetic aci d. 18. Conpounds
~according to ?5 al m(§)9§-ﬁ3t[Pl?atmhiengglrrllﬁ%-r}ﬁethyl)-piperidingﬁgyﬂhethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-
cyclopropyl-amino)-propionic acid hydrochloride, MS (ISP): 573.5
(M+H)*,

g)  (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]j-
benzyl-amino]-propionic acid, MS (ISP): 623.6 (M+H)'§;

h) (S)-3-[[3-[1-(amino-imino-methyl)-piperidin-4-ylmethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl]-cyclo-
hexylmethyl-amino]-propionic acid, MS (ISP): 629.5.

Example 70

_ 1.0 g of N-[N4-[[(S)-1-amidino-3-piperidinyljmethyl]-N2-
(2-naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine
(Example 4a) is dissolved in 10 ml of DMF, treated with 0.2 ml of
morpholine, 0.8'g of BOP and 1.1 ml of 4-ethylmorpholine and
stirred at room temperature overnight. The reaction mixture is
treated with 20 ml of IN hydrochloric acid, evaporated and the
residue is chromatographed on a RP-18 column with a water-
acetonitrile gradient. There is obtained 0.5 g of (§8)-N4-[(S)-1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-cyclopropyl-N1-
morpholin-4-ylcarbonylmethyl-2-(naphthalen-2-ylsulphonyl-

~ amino)-succinamide hydrochloride (1:1), MS (ISP): 628.5 (M+H)*.

Exém le 71

A solution of 0.8 g of benzyl 2-[[(S)-3-[(S)-1-(amino-imino-
methyl)-piperidin-3-ylmethylcarbamoyl!]-2-(naphthalen-2-
ylsulphonylamino)-propionyl}-cyclopropyl-amino]-
ethylcarbamate (Example 56¢) in 20 ml methanol is hydrogenated
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20 ml of THF and the reaction mixture is stirred at room
temperature. for 5 hours. The solvent is evaporated and the
residue is chromatographed on silica gel with ethyl acetate-
acetone-acetic acid-water (6:2:1:1). The product fractions are
evaporated and there is obtained, after drying the residue, 0.6 g
of (S)-N1-[2-[2-allyloxy-3,4-dioxo-cyclobut-1-enylamino)-ethyl]-
N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-
cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-succinamide
acetate (1:1), MS (ISP): 680.6 (M+H)*. .

Example 72

0.1 g of the material obtained under Example 71 is dissolved
in 10ml of acetonitrile with the addition of 1drop of water and
this solution is treated with 0.03 g of palladium(II) acetate and
0.08 ml of triethyl phosphite. Subsequently, 0.13 ml of 2N
sodium 2-ethylcaproate in water is added and the reaction
mixture is stirred at room temperature for 1.5 hours. The
precipitated material is filtered off, washed with ether-hexane
and the filter residue is dried. There is isolated 0.090 g of (S)-
N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl}-N1-
cyclopropyl-N1-[2-(3,4-dioxo-2-hydroxy-cyclobut-1-enylamino)-
ethyl]-2-(naphthalen-2-ylsulphonylamino)-succinamide acetate
(1:1), MS (ISP): 640.5 (M+H)*. .

Example 73

The following acids are manufactured analogously to
Example 3 from the comresponding esters:

a) from the ester of Example 49, cyclopropyl-((S)-3-[(S)-1-
_ (isobutoxycarbonylamino-imino-mcthyl)-pipcridih-3-ylmcthyl-
carbamoyl]-2-(naphthalen:2-ylsulphonylamino)-propionyl]-
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e a|71 no-i m no- met hyl ) pi peridin-3 -yl net hyl - car banoyl ]
sul phonyl am no) - propi onyl -cycl o- propyl -am no] -acetic

_t‘ but yi| phe .
~ MAR 9t pbnpounds according to claim1 fromthe fol | owi ng group:
L[ (S) - '3 i(S) 1 - [ Ami no-i m no- rre'thyl %d)l peri di n-3-yl - carbanoyl ]

(
id.p

,2 *f4 car banoyl phenyl sul phonyl ami no) 8pr opi onyl | -
éycl_ opr.opyl -ani no] ¢ propi oni ¢ aci d, (S)-M- [(9S) -

1- (&M no-1 TamendFEAbetia :Rh&e&f Cth- %mmhmtgwdp xaxwomer MS (ISP): 659.5
-cycl opr opy 2§§_ggpht hal en- 2-yl sul phonyl am no) - NL -[ 2-

(pyrazin- Z{M nyl am no) - et hyl ] -succi nam de, (S)-M-[(9- 1

- (am no-i m no- rrethyl) pi peridin-3-ylnmethyl] - N1 -cyclopropyl-N 1-[2-(3

, 4-di hydro p t hy a ] ) )

- 2- (napht ha‘ﬁ f%@u%‘h&ﬁﬁ aﬁ#%ﬁv&ngﬁcg ar[r{(ég 3-[(S)-1-(imino-tert
butoxycarbonylamino-methyl)-piperidin-3-ylmethylcarbamoyl]-
2-(naphthalen-2-ylsulphonylamino)-propionyl}-cyclopropyl-
amino]-acetic acid or the amidino group tautomer, MS (ISP): 659.7

(M+H)*,

A compound of formula I, a solvate or salt thereof can be
used in a manner known per se as the active ingredient for the
manufacture of pharmaceutical preparations, e.g. of tablets and
capsules of the following composition:

Example A
Per_tablet
Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch : 25 mg
Talc 25 mg
Hydroxypropylmethylcellulose 20 mg
425 mg
Example B
~ Per_capsule
Active ingredient 100.0 mg
Corn starch | 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

220.0 mg
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- 40 55 jourids:s rdlngto claiml fromthe follow ng group:
2-["('3)“2 [(S) 1" Afi no-i m no- et hyl ) - pi peridin-3 -yl methyl carbanmoyl] - 1-
[

3

ciid S)-3-[(S)- 1- (an1no-$§1no net hyl ) - pi peridin-3 -
ylcaﬁbaﬁﬁy4}~2-{4 cyano phenyl sul phonyl am no) - propi onyl | -
chlopropyl propioni c acid,

(S=Ng=T2z~ (an1n z %o met hyl ) - nDrphoI|n 2-yl met hyl ] -

N1-cycl opropyl -N1-[2-(tetrazol -5-yl)-ethyl] -2-(naphthal en-2-

yl sul phonyl ) - succi napi de,Sulphonanfido¥arboxamides of the formula
[[(S)-3-[4-(am no-i m no- netﬁyl) nor phol i n-2- yl net hyl car banoyl ]

- 2- (naphthalen 2- yIsquhonyI) propionyl] -q

A/S \C/vi I
\ll 1]
wherein
X is a group of formula X! or X2:
_-<—N N-—Rz N N_Rm
4 - 4
1 2 _
® ol @

T is CHp or O, _ .
R1, R2, R1! and R2! are each independently H or COO-lower-

alkyl,
Y ~ is H or, where X is a group X2 or where X is a group

X1 in which at least one of R! and R2 is not H, then Y
can also be CH2COOH or SO2-A’,

A and A' are aryl, heteroaryl, heterocyclyl, alkyl or
cycloalkyl,

Q is H, lower-alkyl or lower-alkyl(OH, COOH or COO-
lower alkyl),

M is a group of the formula M! or, where X is a group
X2 or where X is a group X! and at least one of Rl,
R2 and Q is not H and/or where A is alkyl or
cycloalkyl, then M can also be a group of one of the
formulae M2 to MS:

—CH —CHy— —?H—CHz-
(Mh) C 0 (M2) c‘:=o
N—< N(R®)
RJ
-CH2CH(NH(CO)1-2R7)- (M3)

.—— - —— T

LT 0 B R

cycl QBI’ﬁPWﬂ @1 2- :[e'z hoxycar bonyl - et hyl ) - car banoyl ] - et hyl sul phanoyl ] - benzoi c
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R4
RS

R51

RY and R10

N(R6)

| -am noj -

ate, [[(S)-3
nmor phol in -2-yl nmet hyl - car banoyl |

onyl ) -propionyl] -cyclo- propyl am no] -acetic acid,

I m no-met hyl) - pléjerl di n-3 - vyl net hyl car banoyl ]
onyl ami no) -
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I&eHGH G)RA rTet hyl 1- N1 (MS)
en: 2- am no) - N1- ( 2- M)

—CHCHzNHC(O)O-benzyI (M8)

is H, lower-alkyl or -alkenyl, aryl, heteroaryl,
cycloalkyl or (aryl, heteroaryl or cycloalkyl)-lower
alkyl,

is H, lower-alkyl, aryl, cycloalkyl or (aryl or
cycloalkyl)-lower alkyl,

is H, lower-alkyl or a group R5! optionally bonded
via lower-alkylene,

is COOH, COO-lower-alkyl, lower-alkanoyl, OH,
lower-alkanoyloxy, lower-alkoxy, aryl-lower
alkoxy, CONHz, CONHCH,CH,OH, CONHOH, CONHOCH3,
CONHO-benzyl, CONHSO2-lower-alkyl, CONHCH,CH>-
aryl, CONH-cycloalkyl, CONHCH3-heteroaryl, NH,,
NHCOO-lower-alkyl, NHCOO-lower-aralkyl, NHSO3H,
(NHSO2 or NHSO3)-lower-alkyl, NH-lower-alkanoyl,
NHCOCOOH, NHCOCOO-lower-alkyl, NH-cycloalkyl,
NH-(3,4-dioxo-2-hydroxy-cyclobut-1-enyl), NH-[2-
lower-(alkoxy or -alkenyloxy)-3,4-dioxocyclobut-1-
enyl], NHCH3-heteroaryl, NHCOCO-(aryl or lower-
alkyl), NHCOCH,Cl, NHCOCH;Q-aryl, NHCOCHj-aryl,
NHCO-(aryl or heteroaryl), NHPO3(R9,R10),
heteroaryl or CON(CHz)4.9 optionally interrupted by
O or S and optionally substituted by up to 2
substituents from the group of lower-alkyl, COOH,
COO-lower-alkyl, CH,OH and CH20-benzyl,

are H, lower-alkyl or phenyl,

with the proviso that R4 must not be phenyl when
Q, R, R2, R3 and RS are simultaneously H,

is benzylamino or N(CH3)4.9 optionally interrupted
by O or S and optionally substitued by up to 2
substituents from the group of lower-alkyi, COOH,
COO-lower-alkyl, CH20H and CH20-benzy1
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et hyl sul phami ¢ aci d, (S)-M- [(9- 1
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2. Compounds according to claim 1, wherein
X is a group X! in which the guanidino group is unprotected,
Y is H,
A is aryl, heteroaryl or heterocyclyl,
Q has the same significance as in claim 1 and
M s either 2 group M! in which R3 and R4 have the same

significance as in claim 1, with the proviso that R4 must not
be H or phenyl when Q, R3 and R5 are simultaneously H, and

R5 is H, lower-alkyl or a group R52 optionally bonded via lower-
alkylene,

R32 is COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower-
alkanoyloxy, NHz, NHCOO-lower-alkyl, NHSO3H, (NHSO; or
NHSO3)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH,
NHCOCOO-lower-alkyl or NHPO3(R®,R10), or, where Q is not H,
then

M can also be a group M2 in which N(RS) is N(CH2)4.9 optionally
ring-substituted by COOH or COO-lc;wer-alkyl.

3. Compounds according to claim 1, wherein Y is H, X is a
group X1 and M is a group M! and, where at least one of Rl and R2
(in X1) is not H and/or where Q is not H andfor where A is alkyl or
cycloalkyl, then M can also be a group M2.

4. Compounds according to claim 1, wherein Y is H, X is a
group X2 and M is a group M! or M2,

S. Compounds according to claim 1, wherein Y is H, X is a
group X! and M is group M3 or M6, with the provisd that at least

_—_—
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of claims 1 to 20, which prbcess conpri ses a)

re crng an aC|9 f lthe formul a [err] with an
al mu

Q NHCH2- X 11
or'a salt thereof th internmediary pr iectlon of functional groups
priserﬁ |rrT“ﬁe groups A, Yand M(in IIN"and Q(in I11), or b)
re4gklng..an-a one o RT andfl% rEun %(1) is not i and/or that Q is not H and/or that

A is alkyl or cycloalkyl.

6. Compounds according to claim 1, wherein Y is H, X is a
group X1 and M is a group M3 or M7, with the proviso that at least
one of R! and R2 (in X1) is not H and/or that Q is not H and/or that
A is alkyl or cycloalkyl.

7. = Compounds according to claim 3, wherein Y and Q are .
H, X is a group X! and M is a group M! and, where at least one of
R! and R2 (in X1) is not H and/or where A is alkyl or cycloalkyl,
then M can also be a group M2,

8. Compounds according to claim 3, wherein Y is H, Q
lower-alkyl(OH, COOH or COO-lower alkyl), X is a group X1 and M is
a group M1 or M2,

9.  Compounds according to claim 1, wherein A is
naphthyl, methylquinolyl, methyltetrahydroquinolyl, methyl,
pyridyl or phenyl substituted by t-butyl, CFs, phenyl, cyclopentyl,
carboxy, methoxycarbonyl, ethoxycarbonyl, OCF3, CN, CONH; or
tetrazolyl.

10. Compounds according to claim 1, wherein Q is H, CHa,
CH,COOH, CH,CH,;0H or CH;COOC,Hs,

11. Compounds according to claim 1, wherein X is a group
X1, T is CHy, one of R! and R2 is H and the other is H or COO-
(methyl, ethyl, isobutyl or t-butyl).

12. Compounds according to claim 1, wherein X is a group
X1, T is O, one of Rl and R2 is H and the other is H or COOC,Hs.

13. Compounds according to claim 1, wherein X is a group
X2 and R1!! and R2! are H.

14. Compounds according to claim 1, wherein M is a group
M1, R3 is H, CH3, propyl, isopropyl, butyl, pentyl, allyl, cyclopropyl

[0 |||I|| III|| ||I|I Il
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errl . Wwherein Xerr] is a group Xerr] or Xerr]:

CREYT LOFUET ch:w:tlp an am di nati ng agent, and . C) I f desired,
unet ~r-eﬂ "-L~y-m;ci_| ing a reactive group present in group Mor Q of a
o] ound of formJI I, and ﬁ i f desired, converting a

o] W mial into a phy5|9 ogically conpatible salt or
overtlnq a_salt. of a conpound of formula | into the free acid or
ase~ — ———cyclgpentyl, cyclohexyl, cyclopropylmethyl, cyclohexylmethyl,

pyeidylmethyl or benzyl optionally substituted by chlorine or
methoxy and R4 is H, isopropyl, 2-butyl, isobutyl, phenyl, benzyl
or cyclohexyl.

15. Compounds according to claim 1 or 14, wherein RS is a
group (CHz)0-2-R30 and R0 is H, OH, C(CH3),0H, COCH3, OCOCHj,

- COO(H, CH3 or C2Hs), NHCOOCH3;, NHCOCH3, tetrazolyl, CONHo,
methyloxadiazolyl, OCHj3, benzyloxy, morpholinocarbony],
CONHOCH3, CONHO-benzyl, CONHSO2CH3, CONHCH,-pyridyl, CONH-
cyclopropyl, CONHCH>CH;-CgH3(OH),, CONHCH2CH,0H, NHCOCOOH,
NHCOCOOCH3, NHCOCOOC;Hs, NHSO3H, NHSO,CH;, NHCOO-benzyl,
NHCOCH;Cl, NHCOCH,0CgHs, NHCOCOCgHs, NHCOCOCH;, NHCO-
pyridyl, NHCO-pyridyl N-oxide, NHCO-pyrazinyl,
NHCOCHCsH3(OH)2, NHPO(OCgHs)2, NHPO(OCHs), NH-(3,4-dioxo-
2-hydroxycyclobut-1-enyl) or NH-(2-allyloxy-3,4-dioxocyclobut-
1-enyl).

16. Compounds according to claim 1, wherein M is the
group M2 and N(R6) is hexamethyleneimino.

17. Compounds according to claim 1 or 2 from the
following group:

N-[N4-[[(S)-1 -Amidino-3-piperidinyllmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycinc,

(S)-[[3-[(S)-1 -(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2—(naphtha1ene-2-sulphonylamino)propionyl']cyclo-
propylamino]propionic acid,

[(S)-3-{(S)-1-(amino-imino-methyl)piperidin-3-y1methy1-
carbamoyl]-2-(4-trif1uoromethyl-phenylsulphonylamino)- '
propionyl-cyclopropyl-aminolacetic acid.

18. Compounds according to claim 1 or 2 from the following
group: '

R A A



23. Pharmaceutical ly preparations containing a conpound according to
any Jnﬁ: ﬂ/pm BT ,,{; -¥0| 20 as the active i'ngredient. 24. The
use R COMpotne ording to any one of clains 1 to 20 for the

manuf apt ur.e gl"ca nts for the tre nt of prophyl axi s of

il n=sse ﬁl\ﬂ%é‘nr% caused by thronbi n%%ncsiuced pl atel et aggregation

or c’otlnnofflbrln en_in bl ood plasna s of

formul 3111 71 ace GelR)rib- &Amlnp?ﬂnno metwmmeﬁlé(m% &%@&yﬂ?x[ err]
hkthyd- NIch%mdp@tysl -Dofndpithalene-2-wherein X is a

and Bt—teast—e
gr oup X[err] of formula IV in accordance with claim
22, wherein Mﬁlgggggwg%g‘ %F}asrurc]c 5?“1 gxg’ere X[err] is a group Xerr] or
wher e Xerr] is a group X[err] and sinultaneously Qis not H and/ or
where A is alkyl orj(s§ycd-qas¥d-(amifs-ivhimr ey 1Psipredial-3-ylmetHyle groups
M2 to MB.

carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]-propyl-

aminoacetic acid,

N-[N4-[[(S)-1-amidino-3-piperidinyllmethyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-(o-chlorobenzyl)glycine,

[2-[[(S)-3-[(S)-1-(amin o-imino—m'ethyl)piperidin-3-yl-
methylcarbamoyl]-2-(naphthalene-2-sulphonylamino)-
propionyl]-butyl-amino]ethyl]Joxamic acid,

(S§)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N1-butyl-2-(naphthalene-2-sulphonylamino)-N1-(2- '
sulphoamino-ethyl)-succinamide, '

[(8)-3-[(S)-1-(amino-imino- -methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(4-t- butylphenylsulphonylammo) -propionyl-cyclo-
propyl-amino]-acetic acid.

19. Compounds according to claim 1 from the following
group:

3-[[(S)-3-[(S)-1-(Amino-imino-methyl)-piperidin-3-yl-
carbamoyl]-2-(4-carbamoyl-phenylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid,

(5)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-
(pyrazin-2-ylcarbonylamino)-ethyl]-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-N1-[2-(3,4-dihydroxy-phenyl)-ethyl-
carbamoylmethyl]-2-(naphthalen-2-ylsulphonylamino)-
succinamide.

ARy II!{IM—
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20. Compounds according to claim 1 from the following
group:

2-[(S)-2-[(S)-1-Amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-1-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-
carbamoyl]-ethylsulphamoyl]-benzoic acid,

3-[[(8)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)-propionyl]-
cyclopropyl-amino]-propionic acid,

(S)-N4-[4-(amino-imino-methyl)-morpholin-2-ylmethyl]-
Nl-cyclopropyl-N1-[2-(tetrazol-5-yl)-ethyl}-2-(naphthalen-2-
ylsulphonyl)-succinamide,

ethyl [[(S)-3-[4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]-
cyclopropyl-amino]-acetate,

[[(S)-3-[4-(amino-imino-methyl)-morpholin-2-yimethyl-
carbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl}-cyclo-
propyl-amino]-acetic acid,

2-[[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-
propionyl]-cyclopropyl-amino]-ethylsulphamic acid,

(8)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-(2-chloroacetylamino-ethyl)-N1-cyclopropyl-2-(naphthalen-2-

ylsulphonylamino)-succinamide,

(S)-N4-[(S)-1 -(amino-imino-methyl)-piperidin-3-y1méthyl] -

| N1l-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-(2-

phenoxyacetylamino-ethyl)-succinamide,
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(S)-N4-{(8)-1 -(amino-imino-methyl)-piperidin-3-ylmethy1] -
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-(2-
oxo-2-phenyl-acetylamino)-ethyl]-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2- -(naphthalen-2-ylsulphonylamino)-N1- [2 (2-
oxo-propionylamino)-ethyl]-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N1-[2-
(pyridin-3-ylcarbonylamino)-ethyl}-succinamide,

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-cyclopropyl-2-naphthalen-2-ylsulphonylamino-N1-[2-(1-oxy-
nicotinoylamino)-ethyl]-succinamide. '

21. Compounds according to any one of claims 1 to 20 for
use as medicaments, especially as inhibitors of thrombin-induced
platelet aggregation and clotting of fibrinogen in blood plasma.

22. A process for the manufacture of the compounds
according to any one of claims 1 to 20, which process comprises

a) reacting an acid of the formula

050 |, -
S 1§ |

with an amine of the formula
Q-NHCH,-X | i}

or a salt thereof, with intermediary protection of functional
groups present in the groups A, Y and M (in II) and Q (in III), or

b) reacting an amine of the formula

I
- .

A
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wherein X3 is a group X31 or X32;

O D

Yy & Yy &X®

with an amidinating agent, and

c) if desired, functionally modifying a reactive group
present in group M or Q of a compound of formula I, and

d) if desired, converting a compound of formula I into a
physiologically compatible salt or converting a salt of a compound
of formula I into thé free acid or base.

23. Pharmaceutically preparations containing a compound
according to any one of claims 1 to 20 as the active ingredient.

24. The use of a compound according to any one of claims
1 to 20 for the manufacture of medicaments for the treatment of
prophylaxis of illnesses which are caused by thrombin-induced
platelet aggregation or clotting of fibrinogen in blood plasma.

25. Compounds of formula III in accordance with claim 22
wherein X is a group X! and at least one of R1, R2 and Q is not H or
wherein X is a group X2, and compounds of formula IV in
accordance with claim 22, wherein M is a group M! or, where X3 is
a group X32 or where X3 is a group X3! and simultaneously Q is not
H and/or where A is alkyl or cycloalkyl, then M can also be one of
the groups M2 to M3,

I

TN D g
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SULFONAMIDOCARBOXAMIDES
Abstract

The novel sulphonamidocarboxamides of the formula

0] 0 !
oSSy Mae X T
T 1]
Y o)

wherein A, M, Q, X and Y have the significance given in the
description, as well as hydrates or solvates thereof inhibit
thrombin-induced blood platelet aggregation and clotting of
fibrinogen in plasma. They are manufactured by amidination of a
cyclic amino group standing for grouping X or by C(O)N(Q) amide
formation. '
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chromatographed on RP-18 with a water-acetonitrile gradient.
There is isolated 0.1 g of [[(R)-1-(amino-imino-methyl)piperidin-
3-y1methy1]-[(S)-3-(benzylmcthyl-carbamoyl)-3-(naphthalene-z-
sulphonylamino)-propionyl]-amino]-3-acetic acid hydrochloride
(1:1), MS (ion spray): 623.3 (M+H)*.

~ Example 35

- Analogously to Example 9, but starting from 1-t-butyl (S)-N-
benzyl-N-methy1-3-(naphthalen_—Z-ylsulphonylamino)succina-
midate (Example 33a), there is obtained (S)-N4-[(R,S)-1-amino-
imino-methyl)piperidin-3-ylmethyl)}-N1-benzyl-N4-(2-hydroxy-
ethyl)-N1-methyl-2-(naphthalene-2-sulphonylamino)-succina-
mide hydrochloride (1:1), MS (ion spray): 609.3 (M+H)*.

Example 36

Analogously to Example 1, from tert-butyl (S)-N-cyclo-
propyl-N-(2-tetrazol-5-yl-ethyl)-3-(naphthalen-2-ylsulphonyl-
amino)-succinamate and from (S)-1-amidino-3-(aminomethyl)-
piperidine dihydrochloride there is manufactured (S)-N4-[(S)-1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-N1-cyclopropyl-N1-
(2-tetrazol-5-yl-ethyl)-2-(2-(naphthylsulphonylamino}-
succinamide, MS (ISP): 597.4 (M+H)+.

Preparation of the starting materials:

Aa) Analogously to Example 2B)e), but using 3-cyclopropyl-
amino-propionitrile in place of sarcosine ethyl ester, there is
obtained tert-butyl (S)-3-tert-butoxycarbonylamino-N-
cyclopropyl-N-(2-cyano-ethyl)-succinamate, MS (ISP): 382.2 -
(M+H)*.

Ab) Analogously to Example 2B)i), but using the ester from a) in
place of t-butyl (S)-3-t-b'i:to'x'S"/carbornylamino'-N-ethoxyc’arbony1--
methyl-N-methylsuccinamate, there is obtained tert-butyl (S)-N-
cyclopropyl-N-(2-cyano-ethyl)-3-(naphthalene-2-sulphonyl-
amino)-succinamate, MS (FAB): 414 (M-isobutylene).
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R_’ a:'1d' R® are aryl, heteroaryl, cycloalkyl or heterocchEH;)z;%pﬁohally

- substituted by up to 2 substituents from the group of oxo, COO-lower-alkyl, (CH,),,0H,
(CH,),,OH, (CH,),, OCO-lower-alkyl, CONH,, CONH-lower-alkyl or CON(lower-alkyl),,
wherein the term "lower" denotes groups having up to 6 C-atoms, "aryl" denotes phenyl or
1- or 2-naphthyl optibnally substituted by halogen, lower alkyl, lower alkoxy, OH, phenyl,
CF,, OCF,, cyclopentyl, CN, COOH, COOCH,, COOC,H;, CONH, or tetrazolyl, "heteroaryl"
denotes 5- to 10- membered aromatic groups consisting of one or 2 rings and containing one
or more N-and/or O-atoms and which are optionally substituted by lower alkyl or halogen and
"heterocyclyl" denotes 5- to 10-membered, non-aromatic, partially or fully saturated groups
which contain one or two rings and at least one hetero atom and which are optionally
substituted by lower alkyl, as well as hydrates.or solvates and physiologically compatible salts

. thereof.

2. Compounds according to claim 1, wherein

X  is agroup X' in which the guanidino group is unprotected,

Y isH, -

A is aryl, heteroaryl or heterocyclyl,

Q  has the same significance as in claim 1 and

M s either a group M! in which R® and R* have the same significance as in claim 1, with
the proviso that R* must not be H or phenyl when Q, R? and R® are simultaneously H,
and

R’ is H, lower-alkyl or a group R® optionally bonded via lower-alkylene,

R? is COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower-alkanoyloxy, NH,, NHCOO-

N lower-alkyl, NHSO,H, (NHSO, or NHSO;)-lower-alkyl, NH-lower-alkanoyl,

NHCOCOOH, NHCOCOO-lower-alkyl or NHPO,(R’,R'%), or, where Q is not H, then

M can also be a group M? in which N(R°) is N(CH,),, optionally ring-substituted by

COOH or COO-lower-alkyl.

3. Compounds according to claim 1, wherein Y is H, X is a group X' and M
is a group M' and, where at least one of R' and R? (in X') is not H and/or where Q is not H
and/or where Q is not H and/or where A is alkyl or cycloalkyl, then M can also be a group
M2, '

4. Compounds according to claim 1, wherein Y is H, X is a group X*> and M
is a group M' or M2

5. Compounds according to claim 1, wherein Y is H, X is a group X' and M
is group M® or M?®, with the proviso that at least



