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RAN 4044170 

·:Jhe· invention is concerned with novel sulphonamidocarbox-

5 amiddS of the formula 

wherein 

10 x 

T 

:~') 

is a group of formula Xl or X2: 

is CH2 or 0, 
Rl, R2, Rl l and R21 are each independently H or COO-lower­

alkyl, 

15 y 

A and A' 

.20 Q 

M 

25 

Me/28.1.93 

is H or, where X is a group X2 or where X is a group 

X l in which at least one of R 1 and R2 is not H, then Y 
can also be CH2COOH or S02-A', 

are aryl, heteroaryl, heterocyclyl, alkyl or 
cycloalkyl, 

is H, lower-alkyl or lower-alkyl(OH, COOH or COO­
lower alkyl), 

is a group of the formula Ml or, where X is a group 
X2 or where X is a group Xl and at least one of RI, 
R2 and Q is not H and/or where A is alkyl or _

1
1 

cycloalkyl, then M can also be a group of one of the 
formulae M2 to M8: 
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10 R4 

2 

-CH2CH(NH(C0)1-2R1)- (M3) 

-CH2CH(NHC(O)O-benzyl)- (M4) 

=CH(CH2)1-2R7 (MS) 

:::CHCH2C(O)R8 (M6) 

=CHCH2NH(CO)l.2R7 (M1) 

=CHCH2NHC(O)O-benzyl (MB) 

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 RS 1 optionally bonded 

via lower-alkylene, 

is COOR, COO-lower-alkyl, lower-alkanoyl, OH, 

15 lower-alkanoyloxy, Iower-alkoxy, aryl-lower 

alkoxy, CONH2, CONHCH2CH20H, CONHOH, CONHOCH3, 

CONHO-benzyl, CONHS02-lower-alkyl, CONHCH2CH2-

aryl, CONH-cycloalkyl, CONHCH2-heteroaryl, NH2, 

NHCOO-Iower-alkyl, NHCOO-lower-aralkyl, NHS03H, 

20 (NHS02 or NHS03)-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], NHCH2-heteroaryl, NHCoco.:(aryl or lower-

25 alkyl), NHCOCH2Cl, NHCOCH20-aryl, NHCOCH2-aryl, 

NHCO-(aryl or heteroaryl), NHP03(R9,R 10), 

heteroaryl or CON(CH2)4.9 optionally interrupted by 

0 or S and optionally substituted by up to 2 

substituents from the group of lower-alkyl, COOH, . 

30 COO-lower-alkyl, CH20H and CH20-benzyl, I 

35 

.:......,.....,,..... . ·. ... . ~. 

R.9 and RIO are H, lower-alkyl or phenyl, 1' 
with the proviso that R4 must not be phenyl when 

Q, Rl, R2, R3 and RS are simultaneously H, 

is benzylamino or N(CH2)4.9 optionally intehupted 

by 0 or S and optionally substitued by u~41:o 2 

--· .. -·-. -· ······ .~-------· 
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substituents from the group of lower-alkyl, COOH, 

COO-lower-alkyl, CH20H and CH20-benzyl, 

R 7 and R8 are aryl, heteroaryl, cycloalkyl or heterocyclyl, or 

R8 is N(CH2)4_9 optionally substituted by up to 2 
s substituents from the group of oxo, COO-lower-alkyl, 

(CH2)0-10H, (CH2)0-10CO-lower-alkyl, CONH2, CONH­
lower-alkyl or CON(lower-alkyl)2, 

10 

15 

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 

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 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 

30 hydrated. The hydration can be effected in the course of the 

manufacturing process or can occur gradually as a consequencei of 

hygroscopic properties of an initially anhydrous compound QI 
formula I. 

The compounds of formula I contain at least tw<>..jasymmetric 

C atoms and can therefore be present as a mixture o~-----------'---­
diastereomers or as the optically pure compound. .. 
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In the scope of the invention the term "lower" denotes 

groups which contain 1 to 6, preferably 1 to 4, C atoms. Thus, 
lower-alkyl, alone or in combination, denotes straight or branched 

groups containing I to 6, preferably 1 to 4, C atoms such as 

s methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl and 

pentyl. Lower alkyl groups are preferred as alkyl groups A. Ally! 

is an example of alkenyl. 

Ary! denotes groups such as phenyl and 1- or 2-naphthyl 
IO optionally having one or more substituents such as halogen, e.g. 

chlorine, or lower-alkyl or alkoxy, e.g. CH3, t-butyl, OH, OCH3, 
phenyl, CF3, OCF3, cyclopentyl, CN, COOH, COOCH3, COOC2H5, CONH2 
or tetrazolyl. 

15 Heteroaryl groups are 5- to IO-membered aromatic groups 

which consist of one or 2 rings and which contain one or more N 
and/or 0 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 IO-membered non-aromatic, 

30 

35 

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. 

Examples of tetra- to nonamethyleneimino groups 
optionally interrupted by 0 are hexahydroazepino and 
morpholino. 

x 
y 

Examples of compounds of formula I are those in which: 
..j 

is a group Xl in which the guanidino group is 4~~protecte_d:.!'------
is H, 
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A is aryl, heteroaryl ot heterocyclyl, 

Q has the above significance and 

M is either a group Ml in which R3 and R4 have the above 

significance, with the proviso that R4 must not be H or 

5 phenyl when Q, R3 and RS are simultaneously H and 

RS is H, lower-alkyl or a group R52 optionally bonded via lower­

alkylene, 
R52 is COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower­

alkanoyloxy, NH2. NHCOO-lower-alkyl, NHS03H, (NHS02 or 

1 o NHS03)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH, 

NHCOCOO-lower-alkyl or NHP03(R9,R10), or, where Q is not H, 

then 

15 

M can also be a group .M2 in which N(R 6) is N(CH2)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 Xl and M is a group Ml and, where at 

least one of Rl and R2 (in Xl) 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 
20 M2. 

Further examples of compounds of formula I are those m 
which Y is H, Xis a group X2 and Mis a group Ml or M2; 

25 further those in which Y is H, X is a group Xl and M is a 
group MS or M6, with the proviso that at least one of Rl and R2 (in 

X 1) is not H and/or 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 Xl and M is a 

group M3 or M7, with the proviso that at least one of Rl and R21.(in 

X 1) is not H and/or that Q is not H and/or that A is alkyl or / 

' cycloalkyl; 

35 further those in which Y and Q are H, X is a group _XI and M 
is a group Ml and, where at least one of Rl and R2 (in Xl) is not H 

.:. ... 
and/or where A is alkyl or cycloalkyl, then M can also be a group 
M2. 
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Preferred compounds of formula I are those in which Y is H, 

Q is lower-alkyl(OH, COOH or COO-lower alkyl), Xis a group Xl and 

M is a group Ml or M2; 

further those in which X is a group Xl, T is CH2, one of R 1 

and R2 is H and the other is H or COO-(methyl, ethyl, isobutyl or t­

bu tyl); 

10 further those in which X is a group Xl, Tis 0, one of Rl and 

R2 is H and the other is H or COOC2Hs; 

further those in which X is a group X2 and R 11 and R21 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, CONH2 or tetrazolyl 

20 and Q ist preferably H, CH3, CH2COOH. CH2CH20H or 

CH2CXXX::2H5. 

Where M is a group Ml, 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 Ml, R5 is preferably a group (CH2)0-2-R50 

30 and R50 is H, OH, C(CH3)zOH, COCH3, OCOCH3, COO(H, CH3 or C2H5), · 

NHCOOCH3, NHCOCH3, tetrazolyl, CONH2, methyloxadiazolyl, OC!j3, 

benzyloxy, morpholinocarbonyl, CONHOCH3, CONHO-benzyl, 
1

1 

CONHS02CH3, CONHCH2-pyridyl, CONH-cyclopropyl, CONHCH2CH2-

C6f13(0H}i, CONHCH2CH20H, NHCOCOOH, NHCOCOOCH3, NHCXXXXX:2H5, 

35 NHS03H, NHSQzCH3. NHCOO-benzyl, NHCOCH20, NHCOCH204Hs, 

NHCOCOC6Hs, NHCOCOCH3, NHCO-pyridyl, NHCO-pyri9ji N-oxide, 

NHCO-pyrazinyl, NHCOCH2C6H3(0H)2, NHPO(OC6Hs)z, ~O(OC2H5)2, . 
-------··--

i11iii1iihr 
.-



7 

NH-(3,4-dioxo-2-hydroxycyclobut-1-enyl) or NH-(2-allyloxy-3 ,4-

dioxocyclobut-1-eny l). 

Where M is a group M2, N(R6) is preferably hexamethylene-

5 imino. 

The following are examples of preferred compounds of 

formula I: 

10 (S )-N4-[(S )-1-(Amino-irnino-rnethyl)piperidin-3-ylmethyl]-
N l-carboxymethyl-N l-cyclopentyl-2-(naphthalene-2-sulphonyl­

amino)succinamide, 
[ (S )-3-[ (S )-2-( am in o-imino-methyl)piperidin-3-y lmeth y l­

carbarnoy l]-2-(naphth alene-2-sul phony lamino )prop ion yl J-propy 1-
1 S aminoacetic acid, 

N-[N4-[ [(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginy l]-N-( o-chlorobenzy I) glycine, 

[2-[ [(S )-3-((S)- l -(amino-imino-methyl)piperidin-3-
y lmethylcarbamoyl]-2-( naph th al en e-2-s ul phony lamin o )-

20 propionyl]-butyl-amino]ethyl]oxamic acid, 
(S )-N 4-[ (S )-1-(amino-imino-methyl)piperidin-3-ylmethyl]­

N l -butyl-2-(naphthalene-2-sulphonylamin o)-N l -(2-
sulphoamino-ethyl)-succinamide, 

[ ( S)-3-[( S)-1-( am in o-i mi no-methyl) piperidi n-3-yl m eth y 1-
25 carbamoyl]-2-(4-t-butylphenylsulphonylamino)-propionyl­

cyclopropyl-amino]-acetic acid, 

30 

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

3-[[( S)-3-[ (S)-1-(ami~o-imino-methyl)-piperidin-3-
ylcarbamoyl]-2-( 4-cyano-phenylsulphonylamino)-propiony l]-·i 
cyclopropyl-amino]-propionic acid, J 

(S)-N4-[ 4-(amino-imino-methyl)-morpholin-2-ylmeth~l]N 1-
cyclopropyl-N 1-(2-(tetrazol-5-yl)-ethyl]-2-(n aph thalen-2-

35 ylsulphonyl)succinamide, . 
ethyl [[(S)-3-( 4-amino-imino-methyl)-morpholi.n~2-

~ ... 
y lme thy lcarb amoy l]-2-( nap h th alen-2-y Is ul phony I )-lrro.n.io_n_vll ..... -- --

cyclopropy 1-am ino ]-acetate, 
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[ [( S )-3-[ 4-(amino-imino-methyl)-morpholin-2-ylmethyl­
carbamoy l]-2-( naph th alen-2-y lsulphony 1)-propiony IJ cyclopropy 1-

amino]-acetic acid, 
2-( [ (S )-3-[( S)-1-(amino-imino-methyl)-piperidin-3ylmethy 1-

5 carbamoyl]-2-(naph thalen-2-yls ulphonylamino)-propionyl]­

cyclopropyl-amino]-ethylsulphamic acid, 
(S)-N4-[( S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]­

N 1-(2-chloroacetylamino-ethyl)-N l-cyclopropyl-2(naphthalen-2-
ylsulphonylamino)-succinamide, 

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

( S)-N4-[( S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]­
N 1-cyclopropy 1-2-(naph thalen-2-ylsulphony lamino)-N l -[2-oxo-2-

15 phenylacetylamino)-ethyl]-succinamide, 
(S)-N4-(( S)-1-( amino-imino-methyl)-piperidin-3-ylmethyl]­

N l-cyclopropyl-2-(naphthalen.-2-ylsulphonylamino )-N 1-(2-(2-
oxopropionylamino)-ethyl]-succinimide, 

( S )-N 4-[ ( S )-1-( amino-i min o-me thy I)-pi peri din -3-y1 me thy I] -
20 Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N l [2-

(pyridin-3-ylcarbony I amino )-ethy 1 ]-succinamide, 

25 

(S)-N4-[ (S)-1-( amino-imino-methyl)-piperidin-3-ylmethyl]­
N l-cyclopropyl-2-(naph thalen-2-ylsulphonylamino)-N 1-(2-( 1-
oxynicotinoylamino)-ethyl]-succinamide. 

Especially preferred are: 

N-[N 4-( [ (S )-1-Amidino-3-piperidinyl] methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginy l]-N-cyclopropylglycine, 

---

30 (S)-((3-(( S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naphthalene-2-sulphonylamino)propionyl]cycld-
propylamino]propionic acid, ) 

[(S )-3-[ (S )-1-(amino-imino-methyl)piperidin-3-y lmethy I­
carbamoyl]-2-( 4-trifl uoromethyl-phenyls ulphonylamino )-propi-

35 onyl-cyclopropyl-amino]acetic acid, . ./ 
3-[({ S )-3-[ (S )-l -{amino-imino-methyl)-piperidin-3-

.~ 

ylcarbamoy 1]-2-( 4-carbamoy 1-phenylsul phon ylami n .. o )-propionyl)-
cyclopropyl-amino]-propionic acid, 
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( S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]­
N l -cyclopropyl-2-{naphthalen-2-ylsulphonylamino )-N 1-[2-
pyrazin-2-ylcarbony lamino )-ethyl]-succinamide, 

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-y lmethy l]-
5 N 1-cyclopropyl-Nl -[2-(3 ,4-dihydroxy-phenyl)ethy lcarbamoy l­

methyl]-2-(naph thalen-2-y lsulph ony !amino )-succinamide. 

10 

The compounds of formula I are manufactured in a manner 
known per se by 

a) reacting an acid of the formula 

o~s~o M 
A"" 'N.. 'COCH 

I 
y 

II 

15 with an amine of the formula 

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 

IV 

25 

wherein X3 is a group X31 or X32: 

I 

/ 
\ 

H 

30 with an amidinating agent, and 
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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 

s 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 
IO of a base such as 4-ethylmorpholine, triethylamine, ethyldiiso­

propylamine or 1,8-diazabicyclo(S.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, NH2 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 COOCH2Hs 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 

30 

D:MF 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 sooc. 

The following can be mentioned as functional modificatipns 
m variant c): 

1
1 

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 a~etoxy, e.g. 
-~ 

in THF, using a base such as aqueous LiOH; -- -1~·· --
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2. the hydrogenation of the double bond in an alkylene 
group, e.g. in ethanol and water in the presence of Pd/C; 

3. the hydrogenation of an aryl group to the corres- .. 
s 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 tribromide in 

10 methylene chloride; 

15 

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; 

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 ooc 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-S02Cl with the 
corresponding intermediary protected amino acid derivative

1
/ 

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 CH2Cl2 or using hydrochloric acid in 
ethyl acetate. 4 

iiOii11iUii 
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Further, the amino acids II in which M is a group Ml can be 

prepared according to the following Reaction Schemes (1 ), (2), (3 ): 

(1) 

(2) 

(3) 

v + 
Boe, 

NCHCH2COO-t8u 
v' I 

C=O 
I 

OH 

(tBu = t-Butoxy, Boe= tBu-OCO) 

R4 HN-< V 
~3 Rs 

Boe, 
NCHCH2COO-t8u 

v' I 
C=O R4 

N-< 
~3 A5 

VI 

o~ ~o 
~s"' 

VI - A/ 'NCHCH2COO-tBu 
v' I -·---··-----------

C=O R4 

~-< 
~3 Rs 

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 

1 O the Boe 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-S02Cl in dioxan. The hydrolysis 

of the esters VII to the acids II can be effected using 

15 

20 

trifluoroacetic acid in methylene chloride. 

The preparation of an ester VII in which R5 is tetrazolyl . ; 

proceeds via corresponding esters in which R5 stands for cyanp. 

The conversion of the cyano group into the tetrazolyl group ~~n be 

carried out in D?v!F using ammonium chloride and sodium azide. 

The guanidine starting materials III in which X is _a group XI 

and R 1, R2 and Q are H can be prepared as described iii~ EP-A-
-fl 

468231, e.g. starting from 3-picolylamine or from 2-amino-

methyl-4-benzylmorpholine depending on whether guanidines III 
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with T = CH2 or T = 0 are desired. The procedure described in 
Example 36B can be adopted for the preparation of an optically 
active guanidine III. N-(3-Pyridylmethyl)benzamide is hydrogen­
ated catalytically (Pd/C) in ethanol and hydrochloric acid to (RS)-

5 N-piperidin-3ylmethyl-benzamide. BY salt formation 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 

1 o 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 Xl and Q = R 1 = R2 = H. 

The guanidines III with X = X2 and Q, Rll and R21 = H can be 
15 prepared in analogy to those with X = Xl, T = CH2 and Q, RI and R2 

= H, e.g. according to Reaction Scheme (4) hereinafter and as 
described in Example 67a)b) hereinafter: 

20 

25 

Guanidines (III) in which one of Rl and R2 or one of Rll and 
R2 l :;: 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: 

(5) 

VIII 

HN f\ 
1v/\_N/ 
z ' Boe 

IX 

Thus, the amine VIII is reacted in hexane and water with 
tetrabutylammonium . hydrogen· sulphate and IN sodium 

3·0 hydroxide solution and then ~ith benzyl chloroformatc;/ The Boe 
group is cleaved off from the resulting compound rx"".using a 
solution of hydrochloric acid in ethyl acetate. The product is 

III' 
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converted into the compound X in DMF using triethylamine and 

formamidinesulphonic acid. In order to protect the amidino group 

in compound X, the latter is reacted e.g. with ethyl chloroformate 

in methylene chloride. By hydrocatalytic cleavage of the Z group 

5 there is obtained the piperidine derivative III in which X is the 

group Xl and one of Rl and R2 is ethoxycarbonyl. The 

corresponding morpholine derivative III (T = 0) can be prepared 

in an analogous manner. 

1 o In order to protect the amidino group present in a guanidine 

III with a Boe 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 :I: H can be prepared e.g. according to 

15 the following Reactions (6) and (7) as described in Example 9a) to 

d) hereinafter: 

(6) 

(7) XI 

a 
Boc-~-0 XI 

'H 

20 Guanidines III with Q :F- H and T = 0 are obtained by 

25 

a) reacting 2-aminomethyl-4-benzylmorpholine (J. Med. 

Chem. ll. 1990, 1406-1413) with di-t-butyl dicarbonate in 

di ox an, 

b) reacting the resulting amine protected with Boe /ith 

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 . .fif Pd/C and 
~~~~~-~~~-~:.__ 
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d) amidinating the resulting morpholine derivative as 

described above for compound IV and cleaving off the Boe group. 

The amine starting materials IV are prepared e.g. according 

5 to the following reaction (8) in which W is a protecting group such 

as Boe or Z. 

(8) H,N~j XII 

'w 

1 a 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 Boe 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 Ml and R5 is NHCOCOO-lower alkyl proceeds via a 

compound of formula IV in which RS 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 ;We 

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 = M!.land RS = 
35 NHCO-pyrazinyl. ~~ 

This Sheet Has Been Replaced 

1111111111111111111111111 
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Moreover, many of the Examples hereinafter contain 
detailed information concerning the preparation of certain 
compounds of formulae II, III and IV. The compounds of formula 
III in which X is a group Xl and at least one of Rl, R2 and Q is not 

5 H or in which X is a group X2, as well as the compounds of formula 
IV in which M is a group Ml or, where X3 is a group X32 or where 

X is a group X3 I and simultaneously Q is not H and/or where ~ 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 /.n 
spite of the use of different substrates, the inhibition constarft Ki 
independent of substrate and enzyme concentration was deter-

35 mined as the measurement of the inhibition. 

_.-1 
peptide substrates can bei used to Specific chromogenic 

determine the inhibition of the catalytic activity of the above---·-

01iii1iiftr 
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proteases. The inhibition of the amidolytic activity of thrombin 
and trypsin by the above compounds was determined as 

described hereinafter. 

s The measurements were carried out on micro titre· plates at 
room temperature. For this, in each well ~f the plate 150 µl of 

buffer (50 mM Tris, 100 mM NaCl, 0.1 % polyethylene glycol; 
pH 7.8) were mixed with 50 µI of the inhibitor dissolved in DMSO 
and diluted in the buffer, and 25 µI of human thrombin (0.5 nM 

10 final cone.) 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 µm final cone.) 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 µM 

20 final concentration. 

The results will be evident from the following Table: 

Product of Example Ki ( nM) throm bin Ki (nM) trypsin Q 

2k 0.40 7700 19250 
4a 0.27 1900 7143 
4i 0.82 5000 6098 
4k 0.30 8100 27000 
41 0.56 5000 8929 
5 0.22 4300 1954.5 

15a 0.85 6100 7176 
lSb 0.99 2100 2Jftl 
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 

1iifi1llilf 
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The compounds of formula I have a low tox1c1ty. 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 dragees, 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, dragees 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, 
dragees 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 ex.cipients 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, stat;ii­
zers, wetting agents, emulsifiers, sweeteners, colorants, flavbr­
ants, salts for varying the osmotic pressure, buffers, coating 

35 agents or antioxidants. 

. :l 
For the control or prevention of the illnesses mentioned 

______ a_b_o_v_e_,_,_t=h=e dosage of the active substance can vary within wide 
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limits and will, of course, be fitted to the individual requirements 

in each particular case. In general, in the case of oral or 

parenteral, e.g. intravenous or subcutaneous, administration a 

dosage of about 0.1 to 20 mg/kg, preferably of about 0.5 to 4 

5 mg/kg, per day should be appropriate. for adults, although the 

upper limit just given can also be exceeded or gone below when 

this is shown to be indicated. 

10 

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 ooc 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 :I. 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 

(J. Heterocycl. Chem. 23, 1986, 929-933) in ·8 ml of D:MF are/ 
added to a solution of 2.89 g of N-Boc-L-aspartic acid ~-t-b6tyl 
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 ~ dried, 
;# 

evaporated and the residue is chromatographed on sflica gel with_ . 

ethyl acetate/hexane I: 1. There are thus isolated 4.5 g of t-
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butyl-(S)-3-( 1-t-butoxyformamido)-N-cyclohexyl-N-[ (ethoxy­
carbonyl)methyl]succinamate, Fab-MS: 457 (M+H)+. 

b) A solution of 2.1 g of the product from a) in 22 ml of 
s 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 a-naphthyl sulphochloride in 

15 ml 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 co~pounds 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)-l-(amino-imino-methyl)piperidin-3-
y lme thylcarbam oyl]-2-(n aph th al en e-2-sulphony lam in o )­
propionyl]benzylamino]acetate acetate, MS (ion spray): 637.3 

30 (M+H)+, 

35 

c) N-[N4-[[(S)-l-amidino-3-piperidiny1Jmethyl]-N2-(2- / 
j_ 

naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine me thy 1 
ester acetate, MS (ion spray): 629.4 (M+H)+, 

d) N-[N4-[ [(S)-l-amidino-3-piperidinyl]methylJ-N4t(2-
naphthylsulphonyl)-L-asparaginyl]-N-methylglycine ithyl ester 
hydrochloride, MS (ion spray): 561.5 (M+H)+, 
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e) N-[N4-[ [(S)-1-amidino-3-pi peridinyl)methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-N-isopropylglycine ethyl ester 
hydrochloride, MS (ion-spray): 589.0 (M+H)+, 

f) ethyl (S)-[N-allyl-[3-[(S)-1-amino-imino-methyl)piperidin-

3-y lmethy lcarbamoyl]-2-(naph thalene-2-s ulphonylamin o )­

propionylJamino]acetate hydrochloride, MS (ion-spray): 587.0 
(M+H)+, 

g) ethyl N-[(S)-3-((S)-1-(amino-imino-methyl)piperidin-3-
ylme thylcarbamoyl]-2-(naph thalene-2-sulphonylamin o )­

propionyl]butylamino]acetate hydrochloride, MS (ion-spray): 
603.2 (M+H)+, 

h) N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-

n a p h thy Is u Ip hon y I)-L-as para gin y I] -N -( c y c Io prop y Im e thy I) g I y cine 
ethyl ester hydrochloride, MS (ion-spray): 601.2 (M+H)+, 

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

25 j) N-[N 4-[[(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-~-alanine ethyl 

ester hydrochloride, MS (ion-spray): 601.3 (M+H)+, 

,1 
I) ethyl (S)-3-[allyl-[3-[ (S)-1-(amino-imino-methyl)pipefidin-
3-ylmethylcarbamoyl]-2-(naphthal'ene-2-s ulphonylamino )-

35 propionyl]amino]propionate hydrochloride, MS (ion-spray): 601.2 
(M+H)+, 
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m) (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]-
N 1-butyl-Nl -(2-ethoxycarbonylethyl)-2-(naphthalen-2-
ylsulphonylamino)-succinamide hydrochloride, MS (ion-spray): 
617.5 (M+H)+, 

n) ethyl (S)-3-[(S)-l-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-N­
pentyl-propionylaminoacetate hydrochloride (1:1), MS (ion­
spray): 617.l (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 

15 the reaction mixture is heated to 900 for 3 hours. Subsequently, 
the precipitated salt is filtered off and the filtrate is distilled. 
There are obtained 9.5 g of N-cyclopropyl-~-alanine ethyl ester, 
Fab-MS: 157 (M+H)+. 

20 2.B)b) The following compounds are prepared analogously to 

25 

the process of 2.B)a) using allylamine and,. respectively, butyl­
amine in place of cyclopropylamine: 

1) N-Allyl-~-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 

30 N-cyclohexylglycine ethyl ester: 

2.B)c)l) t-Butyl (S)-2-(2-t-butoxyformamido)-N-cyclopr~¢1-,. 
N-[(ethoxycarbonyl)methyl]succinamate, Fab-MS: 415 (M+Hy+-, 

35 2.B)c)2) t-butyl (S)-N-benzyl-3-butoxycarbonylamino-N-
ethoxycarbonylmethyl-succinamate, MS (ion spray): 46;-$.2 (M+H)+, 

-~ ... 
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2.B )c)3) t-butyl (S )-3-t-butoxycarbonylamino-N-cyclohexyl-
methyl-N-methoxycarbonylmethyl-succinamate, MS (ion spray): 

457.3 (M+H)+. 

s 2B )d) The following compounds are obtained analogously to 

Example 1 b): 

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

IO (M+H)+, 

15 

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)+. 

20 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-~-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-etho~y­

carbonylmethyl-N-methylsuccinamate, MS (ion spray): 389.4 . · 
(M+H)+. I 

/ 
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: -1 

~-! 
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2.B)h) 1) t-butyl (S)-3-t-butoxycarbonylamino-N-cyclopropy l-

N-(2-ethoxycarbonyl-ethyl)-succinamate, MS: 429 (M+H)+, 

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

5 ethoxycarbonyl-ethyl)succinamate, MS: 429 (M+H)+, 

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- I 0% 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 )j) 1) N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphony l)-L-
30 alanyl]-N-isopropylglycine ethyl ester, Fab-MS: 433 (M-t-butoxy), 

35 

2.B )j)2) N-allyl-N-(3-(t-butoxycarbonyl)-N2-(2-naphthyl-
1
1 

sulphonyl)-L-alanyl]glycine ethyl ester, MS (ion spray): sos:b 
(M+H)+, 

2.B)j)3) t-butyl (S)-N-butyl-N-ethoxycarbonylrnet~I-3-

(naphthalene-2-sulphonylamino)-succinamate MS fi1'·it spray): 
54.3 (M+H)+, 
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2.B)j)4) N-(cyclopropylmethyl)-N-[ 4-t-butoxycarbonyl)-N-(2-
naphthylsulphonyl)-L-alanyl]glycine ethyl ester, Fab-MS: 445 (M­
t-butoxy), 

2.B )j)5) t-buty I (S)-N-cyclopentyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-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.l (M+H)+, 

2.B )j)8) ethyl (S)-2-[(S )-3-t-butoxycarbony 1-2-(naphthalene-
2-sulphonylamino)-propionylamino]-4-methylpentanoate, MS (ion 

20 spray): 521.0 (M+H)+, 

25 

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

2.B)j) 10) ethyl N-allyl-N-(0-t-butyl-N-(naphthalene-2-yl­
sulphonyl)-L-asparty1]-~-alanine ethyl ester, MS (ion spray): 
519.4 (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), I 

11 

2.B )j) 12) t-butyl (S)-N-ethoxycarbonylmethyl-3-(naphthalen-2-
35 ylsulphonylamino)-N-pentylsuccinamate, Fab-MS: 479 (M­

isobutyl ester). .j 
A -------- ... 

1iii1ii1nr 
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Example 3 

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 IN sodium hydroxide solution. 
After stirring 6.0 ml of 1 N 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-[N 4-[[(S)-1-amidino-3-piperidinyl]methylJ-N2-(2-naphthyl­
sulphonyl)-L-asparaginyl]-N-cyclohexylglycine, MS (ion spray): 
601.3 (M+H)+. 

15 

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-
20 naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine, MS (ion 

spray): 559.0 (M+H)+, 

b) [[(S)-3-[( S )-1-(amino-imin o-methyl)piperidin-3-ylmethyl-
carbamoylJ-2-(naphthalene-2-sulphonylamino )-propionyl]-

25 benzylamino]-acetic acid, MS (ion spray): 609.l (M+H)+, 

30 

c) N-[N4-[ [(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclohexylglycine, 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)+, ' 

35 · e) N-[N4-([(S)-l-amidino-3-piperidinyl]methyl]-N2-(2-
naphthylsulphonyl)-L-asparaginylJ-N-isopropylglycine, MS (ion 
spray): 561.2 (M+H)+, ~~ 

----------
This Sheet Has Been R. 
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f) [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naph thalene-2-s ul ph on ylamino )pro pi ony I] ally 1-
amino ]acetic acid, MS (ion spray): 557.2 (M-H)-, 

5 g) [[(S)-3-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoyl]-2-(naph thalene-2-sulph on y lamino )propiony I] bu ty 1-
amino]acetic acid, MS (ion spray): 575.3 (M+H)+, 

h) N-[N4-[ [(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
10 naphthy lsulphony 1)-L-asparaginy lJ-N-( cyclopropylmethy !)glycine, 

MS (ion spray): 573.3 (M+H)+, 

i) (S)-N 4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethyl]­
N 1-carboxymethyl-N 1-cyclopentyl-2-(naphthalene-2-sulphonyl-

15 amino)succinamide, MS (ion spray): 587.2 (M+H)+, 

20 

j) 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-sulphony I amino )propion yl] eye Io­
propylamino]propionic acid, MS (ion spray): 573.2 (M+H)+, 

25 I) (S )-3-(allyl-[3-[( S)-1-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoyl]-2-(naph thalene-2-s ulphonylamino )­
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)+, .I 

;· 

n) [ (S)-[3-[(S)-1-(amino-imino-methyl)piperidin-3-y lmethy 1-
35 carbamoyl]-2-(naphthalen-2-ylsulphonylamino )-propiony 11-

pentyl-aminoacetic aicd, MS (ion spray): 589.5 (M+H)+.-' 
,,. ... 
~ 
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30 

amino)-propionyl]-amino]-propionate trifluoroacetate (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 ,, 
I 

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

" a) 3-[ ( S )-3-[ (R,S )-4-Amino-imino-methylmorphoiflt-2-
y lmethylcarbamoy l]-2-(naph th alen e-2-s ul phony lamin o )-N -
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cyclopropyl-propionylamino]-propionic acid, MS (ion spray): 575.5 

(M+H)+, 

b) 3-[N-allyl-[(S)-3-[ (R,S)-4-(amino-imino-methyl)morpholin-

5 2-y lmethylcarbamoyl]-2-(naph thalene-2-s ulphonylamino )­

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-
naph thylsulphonyl)-L-alanyl]-N-cyclopropyl-~-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 

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] 1-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-(l-amino-imino­

methyl-piperidin-3-y Ime thy 1)-2-h ydroxy-ethyl carbamoy IJ-2-

(naphthalene-2-sulphon ylamino )-N -cyc lopropyl-propiony lamino ]­
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-hydr9;tY-
ethyl)(3-pyridylmethyl)carbamate, EI-MS: 253 (M+H)+. I 

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 600 and under I 00 b!ir. After 

-------
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filtration there is obtained quantitatively t-butyl rac-(2-hydroxy­

ethyl)-(3-piperidinylmethyl)-carbamate, EI-MS: 259 (M+H)+. 

c) A solution of the product from b) in 500 ml of D:MF is 

5 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 

IO obtained 24.1 g of t-butyl rac-[(l-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 Qo 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]­

methyIJ-1-piperidinecarboxamidine dihydrochloride, Fab-MS: 201 
(M+H)+. 

20 

Example 10 

(S)-N4-[R,S)-l-Amino-imino-methyl-piperidin-3-ylmethyl]­

N l -(2-carboxyethyl)-NI-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. 

30 

Example 11 

A solution of 0.45 g of t-butyl (S)-hexahydro-~-(2-

naphthylsulphonamido )-y-oxo-IH-azepine-1-butyrate in 3 ml1 of 

methylene chloride is treated at oo with 1.5 ml of trifluoroaletic 

acid. After stirring the solution is evaporated, azeotroped with 
35 toluene and dried. The residue· is dissolved in 8 ml of D.MF, 

treate~ with 0.38 ml of 4-ethylmorpholine, 0.49 g of }}OP and 
0.3 g of rac-3-[((2-hydroxyethyl)amino]methyl]-1-.piperidine-

·-~-----

carboxamidine dihydrochloride (Ex. 9d). After stirring the 
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reaction mixture is evaporated and chromatographed on silica gel 
with ethyl acetate-acetone-acetic acid-water ( 6:2: 1: 1 ). The 
product-containing fractions are evaporated and the residue is 
filtered over Dowex (acetate form) with methanol-water (9:1). 

5 There is obtained 0.4 g of (S)-N-[[(RS)-1-amidino-3-piperi-
dinyl] methyl)-N -(2-hydroxyethyl)hexahydro-~-2-naph thyl­

sulphonamido-l H-1-azepinebutyramide diacetate,. MS (ion spray): 

587 .2 (M+H)+. 

IO 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 ~-t-butyl ester in 50 ml of methylene 

chloride. After stirring the reaction mixture is poured into ice­
cold 5% potassium hydrogen sulphate-IO% 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)-~-(l-t-butoxy­

formamido)hexahydro-y-oxo-1 H-azepine-1-butyrate, Fab-MS: 

371.2 (M+H)+. 

25 b) A solution of 1.02 g of the product from a) in I 0 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 a

7
cctate. 

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-~­
(2-naphthylsulphonamido )-y-oxo-lH-azepine-l-butyrat1. MS (ion 
spray): 483.1 (M+H)+. -l 
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Example 12 

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

5 (naph thalene-2-sul phonylamino )-4-oxobutyryl]-N-ethoxycar-
bonylmethylaminomethyl]-piperidine-1-carboxylate. After 
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- l -y 1)-3-(naph thyl-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 25oc. 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. 7goc. 

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. 58.3 ml of butyryl chloride are added dropwise thereto in 
such a manner that the temperature does not exceed 1 ooc. 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% CuS04 solution, dried and evaporated. 
The residue is filtered through silica gel and eluted with helane­
ethyl acetate (8:2). There are obtained 119.7 g of t-butyl rac-3-

35 (butyroxymethyl)-1-piperidinecarboxylate. 

4· 

c) 116.6 g of the product from b) are emulsified In 2 l of O.IM 
sodium chloride solution and 80 ml of O.lM sodium ph.asnhate ____ · 
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buffer pH 7.0. The pH is adjusted to 7.0 with I.ON sodium 
hydroxide solution and the reaction is started by the addition of 
1.00 g of lipoprotein lipase (Lipase P-30, Amano) obtained from 
Pseudomonas fluorescens in 10 ml of 0.lM sodium chloride 

5 solution. The pH is held at 7 .0 by the addition of 2.0N sodium 
hydroxide solution while stirring. After 14 hours the reaction is 
terminated by the addition of 500 ml of methylene chloride, the 
reaction mixture is 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-l-piperidinecarboxylate, m.p. 89-
9ooc, [aJ;is = +53.so (c = 1.0, EtOH). 

d) The 65. 7 g ester fraction from c) is emulsified in 1.15 I of 
15 0.lM sodium chloride solution and 45 ml of 0.lM sodium 

phosphate buffer (pH 7 .0) and treated with 0.50 g of Lipase P-30 
in 5 ml of O.lM 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)-l-piperidinecarboxylate. This is dissolved in 250 ml of 

25 ethanol, treated with 88 ml of 2N sodium hydroxide solution, 
stirred overnight and then evaporated. The residue is taken up m 
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-e_thyl acetate gives 33.7 g of_ t­
butyl (R)-3-hydroxymethyl-1-piperidinecarboxylate, [a]if5= 
-6Q.7o (c = 1.0, EtOH). i 

/ 
e) 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-1200 ml of 
ethyl acetate and washed with water and aqueous 1 Ojo CuS04 
solution. The organic phase is dried and evaporated. The residue 
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is filtered over silica gel and eluted with hexane-ethyl acetate 

(8:2). There are obtained 6.5 g of t-butyl (R)-3-(p-chlorophenyl­

sulphonyloxymethyl)-1-piperidinecarboxylate. 

5 f) A solution of the product from e) in 50 ml of DMF is treated 

with 3.25 g of sodium azide. The reaction mixture is stirred at 

5ooc 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. 4.0 g of t-butyl (R)-3-azidomethyl-1-piperidine-

10 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 
15 silica gel and eluted with methanol. . There are obtained 3.4 g of 

t-butyl (S)-3-aminomethyl-1-piperidinecarboxylate, [a]~= 17.70 

(c = 0.6, EtOH). 

g)2) Analogously to e), f) and g)l), from t-butyl (S)-3-hydroxy-

20 methyl-1-piperidinecarboxylate there is obtained t-butyl (R)-3-
aminomethyl-1-piperidinecarboxylate, [a]~= +23.0o (c = 0.4, 

EtOH). 

h) A solution of 4.0 g of the product from g) in 300 ml of 

25 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 
30 silica gel with hexane-ethyl acetate (1: I). There are obtained 

2.3 g of N-[[(S)-l-t-butoxycarbonyl)-3-piperidinyl]methyl]glycine 
ethyl ·ester, EI-MS: 243 (M-t-butyl). I 

.I 
./ 

i) A solution of 1.65 g of t-butyl (S)-hexahydro-~-(2-

35 naphthylsulphonamido)-y-oxo-lH-azepine-1-butyrate (Example 

llb) in 50 ml of methylene chloride is treated at ooc .Jlith 5.5 ml 
of trifluoroacetic acid. After stirring the mixture i$.i"!vaporated. 

----~T:..:h~e~re=s~id..,,u~e is dissolved in 31 ml of DMF, treated with. 2.3 ml of 

1ii1ii~Ui 
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4-ethylmorpholine, 1.60 g of BOP and a solution of 1.3 g of the 
product from h) in 2 ml of DMF. After stirring the reaction 
mixture is evaporated, the residue is taken up in ethyl acetate and 
extracted with water. After drying the organic phase, evaporation 

5 and chromatography of the residue on silica gel with hexane-ethyl 
acetate there are obtained 2.0 g of t-butyl (S)-3-[N-[(S)-4-
(azepan-l-yl)-3 .;.(naph thalene-2-sulphonylamino )-4-oxo bu tyryl]­
N-ethoxycarbonylmethylaminomethyl]-piperidine-1-carboxylate, 
MS (ion spray): 687.3 (M+H)+. 

10 

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 IN 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-l-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-trifl u oromethy 1-phenylsulphony lam in o )-s ucci nama te, 

ethyl [ (S)-3-( (S )-1-(amino-imino-methyl)piperidin-3-
30 ylmethylcarbamoyl]-2-( 4-trifluoromethyl-phenylsulphony 1-

amino)propionyl-cyclopropyl-amino]-acetate (I: 1), MS (ion-
spray): 605.4 (M+H)+, I 

jl 

b) from t-butyl (S)-3-( 4-t-butyl-phenylsulphonylamino )-N-
35 cyclopropyl-N-ethoxycarbonylmethyl-succinamate, 

. .j 

ethyl [(S )-3-[(S)-1-(amino-imino-methyl)pipe.,rldin-3-
ylmethylcarbamoylJ-2-( 4-t-butylphenyls ulphonylamino )- Th" Sh tH B n 

~111m 11011 i1iff 
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propionyl-cyclopropyl-amino]acetate (I: I), MS (ion spray): 593.5 
(M+H)+, 

c) from t-butyl (S)-3-(biphenyl-4-ylsulphonylamino)-N-cyclo-
5 propyl-N-eth oxycarbonylmethyl-s uccinamate, 

ethyl (S )-3-((S)-l-(amino-imino-methyl)piperidin-3-
ylmethy lcarbamoy l]-2-(bipheny 1-4-y ls ulph ony lam in o )-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-sul phony lamino )-succinamate, 

1 s ethyl (S)-3-[(S)-l-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoy l]-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-

25 

( 1-t-butoxyf ormamido )-N-cyclopropyl-N-[( ethoxycarbonyl)­
methyl]succinamate (Example 2B)c)l), analogously to Example I b), 
but using the corresponding arylsulphochlorides in place of ~­
naphthy lsul p hochloride: 

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)+, I 

,1 

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

"1.4(M+H~. ~ 
A _,, 

----- -----··------
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d) t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-(3-
methylquinolin-8-yl-sulphonylamino)-succinamate, MS (ion 
spray): 520.2 (M+H)+. 

Example 15 

The following acids are obtained analogously to Example 3 
from the esters of Example 14A): 

10 a) [(S)-3-[(S)-1-(Amino-imino-methyl)piperidin-3-ylmethyl­
carbamoyl]-2-( 4-trifl uormethyl-phenylsulph onylamino )­
propionyl-cyclopropyl-amino]acetic acid, MS (ion spray): 577.4 

(M+H)+, 

15 b) [ (S)-3-( (S)-1-(amino-imino-methyl)piperidin-3-ylmeth yl­
carbamoyl]-2-( 4-t-butylphenylsulphony lamino )-propiony 1-

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-y lsulphonyl-

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 I 5A)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 )-l -(amino-imino-methyl)piperidin-3-ylmethylcarbaimf yl]-
2-(3-methyl- l ,2,3 ,4-tetrahydroq uinolin-8-ylsulphonylamino )-

3.5 propionylJ-N-cyclopropyl-aminoacetic acid acetate (1: 1), MS (ion 
spray): 578.4 (M+H)+. 
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. Example 17 

Analogously to Example 1, from t-butyl (S)-N-cyclopropyl-
3-( naph thalen-2-yls ulphony lamin o )-N-(3-oxo-bu ty 1)-s uccinamate 

s there is obtained, (S)-N4-[(S)-1-(amino-imino-methyl)piperidin-
3-y lmethyl]-N 1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino )­
NI-(3-oxobutyl)-succinamide hydrochloride (1: 1), MS (ion spray): 

10 

571.2 (M+H)+. ------ ------

Preparation of the starting material: li1Ui1li1Hr 
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-f3-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). 

b) 42 ml of a 1.6 molar methyllithium solution in ether are 
20 added dropwise at 0-30 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 Qo and a further 34.5 ml 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). 

I 
c) From the chromatogram of b) there are isolated in a ste'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) iI1f~O ml of 
ethyl acetate is treated with 40 ml of a 4 molar hydrochloric acid 
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solution in ethyl acetate. After stirring the precipitated material 
is filtered off and washed with ethyl acetate. After drying there 
are obtained 3.6 g of 4-cyclopropylamino-2-methylbutan-2-ol 
hydrochloride, Fab-MS: 143 M+. 

e) A solution of 3.1 g of the product from c) in 30 ml of ethyl 
acetate is treated with 30 ml of a 4 molar hydrochloric acid 
solution in ethyl acetate. After stirring the mixture is evaporated 
and dried. There are obtained 2.3 g of 4-cyclopropylamino-

10 butan-2-one. 

f) A solution of 3.9 g of N-Boc-L-aspartic acid ~-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
! 0% 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 

25 

30 

35 

3.7 g 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-bu tyl)succinamate, 
Fab-MS: 433 (M-isobutylene). 

Example 18 

I 
Analogously to Example 17, from 4-cyclopropylamino'-2-

methylbutan-2-ol hydrochloride (Example 17d) via 

a) t-butyl (S)-3-t-butoxycarbonylamino-N-cyclopr9pyl-N-(3-.-. 
hydroxy-3-methylbutyl)-succinamate, MS (ion spra)t)'! 415.4 
(M+H)+, and ---· --
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b) t-butyl (S )-N-cyclopropyl-N-(3-hydroxy-3-methyl-butyl)-2-
naphthalene-2-sulphonylamino)-succinamate, MS (ion spray): 
505.3 (M+H)+, there is obtained 

(S)-N 4-[( S )-1-(amino-imino-methyl)-piperidin-3-ylmethyl­
N 1-cyclopropyl-Nl -(3-hydroxy-3-methyl-butyl)-2-(naph thalen-
2-ylsulphonylamino)succinamide hydrochloride (1 :1), MS (ion 
spray): 587.4 (M+H)+. 

Example 19 

The following esters are obtained analogously to Example 
7 A), 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-
y I me thy lcarbamoy l]-2-( 4-trifl uoromethyl-phenylsul phony 1-
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-(biphenyl-4-ylsulphonylamino )-N-cyclo­
propyl-propionylamino]acetate trifluoroacetate (I: 1 ), MS (ion 

30 spray): 615.3 (M+H)+. -----··-·---------

Example 20 imii~'ilii1iiinr 
-The following acids are obtained analogously to Example :.; 

35 starting from the esters of Example 19: 

.j 
a) [( S )-3-[ (R,S )-4-(Amino-imino-methyl)morphqMn-2-
ylmethylcarbam oyl]-2-( 4-trifluoromethyl-pheny ls ulphonyl-
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amino)-propionyl-cyclopropyl-amino]-acetic acid~ MS (ion spray): 

579.1 (M+H)+, 

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

5 ylmethylcarbamoyl]-2-(t-bu tyl-phenylsulphonylamino )-N-cycl o­

propyl-propionylamino]acetic acid, MS (ion spray): 567.4 (M+H)+, 

c) [( S)-3-[ (R,S )-4-( amino-imino-methyl)-morph olin-2-

ylmethylcarbamoy l]-2-(biphen yl-4-ylsulph on ylamin o )-N -eye 10-

10 propyl-propionylamino]acetic acid, MS (ion spray): 587 .3 (M+H)+. 

Example 21 

Analogously to Example 9, but starting from N-methyl-3-

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-piperidinyl}methyl] me thy 1-
carbamate bisulphite and 

25 rac-3-[(methylamino)rnethyl]-l-piperidincarboxamidine 
dihydrochloride, Fab-MS: 171 (M+H)+, 

a) using 

30 t-butyl (S)-N-butyl-N-(2-ethoxycarbonylethyl-3- . 
(naphthalen-2-ylsulphonylaminesuccinamate (Example 2.B)j)ll), 

/ 
I 

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

ylmethyl]-N-methylcarbamoyl]-N-bu tyl-2-(naph thalen-2-

35 ylsulphonylamino )-propiony lamina ]-propionate hydrochloride 
( 1: 1 ), MS (ion spray): 631.5 (M + H)+, ~" 

b) using This Sheet Has Been Replaced 

1111111 /Biil ml 111111 
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N-[3-(t-butoxycarbonyl)-N-(2-naphthyl~ulphonyl)-L­

alanyl]-N-cyclopropyl-~-alanine (Example 2.B)j)9), 

5 ethyl 3-[[(S)-3-[[(R,S)-1-(amino-imino-methyl)piperidin-3-
ylmethyl)]-methylcarbamoyl]-2-(naph thalene-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-[(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)+, 

20 b) 3-[[(S)-3-[[(R,S)-2-(amino-imino-methyl)piperidin-3-

25 

ylmethyl]-methyl-carbamoyl]-2-(naph thalene-2-sulphony 1-

. amino)-propionyl]-cyclopropyl-amino]-propionic acid, MS (ion 
spray): 587.4 (M+H)+. 

Example 23 

This Sheet Has Been Replaced 

I Ill\\~ \\ti\\\~\ ft\ Ill\ 
A solution of t-butyl (S)-3-[(S)-3-[( 4-chlorobenzyl)­

methoxycarbonylmethylcarbamoylJ-3-(naphthalene-2-sulphonyl­
amino)-propionylaminomethylpiperidine-1-carboxylate in 20 ml 

30 of methylene chloride is treated with_ 4 ml of trifluoroacetic aci~. 

After stirring the mixture is evaporated, the residue is dissolved 
in 2.7 ml of methanol and treated with 0.93 ml of triethylati{ine 

I 
and 330 mg of formamidesulphonic acid. Then, a further 165 _mg 
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 ctdetate­
acetone-acetic acid-water 6:2:1: l. There are obtained 516 mg of · 
N-[N4-[[(S)-l-amidino-3-piperidinyl]methyl]-N2-(2-



5 

45 

naph thylsulphonyl)-L-asparaginy l]-N-(p-chlorobenzy I) glycine 
methyl ester acetate (1: 1), MS (ion spray): 657 (M+H)+. -------

Preparation of the starting material: 

This Sheet Has Been Replaced 

1111111111111111111111111 

a) 52.85 ml of 2N sodium hydroxide solution are added 
dropwise to a suspension of 10 g of L-aspartic acid ~-t-butyl 

ester and 11.98 g of naphthalene-2-sulphochloride in 100 ml of 
dioxan. After stirring 53 ml of lN hydrochloric acid are added 

1 o 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) 22.2 ml 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 I :1). 

25 

c) 242 mg 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 DNIF 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. T¥re 
are obtained 1.27 g of N-BOC-N-( 4-chlorobenzyl)-glycine Il}~thyl 
ester Rf = 0.33 (ether/hexane 1 :2). 

3'5 d) 1.275 g of the product from c) are treated with 5 ml of ION 
hydrochloric acid in methanol. The methanol is eva~rated and 
the residue is suspended in 20 ml of ether and filte~d off. After 
washing the residue with ether there is obtained 0.93 g of N-( 4-
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chlorobenzyl)-glycine methyl ester hydrochloride, Rf = 0.59 (ethyl 

acetate/acetone/water/glacial acetic acid 6:2:1: 1 ). 

e) 567 mg of the product from a), 394 mg of the product from 

s d), 636 mg of BOP and 0.5 ml of Hiinig base are dissolved in 8 ml 

of methylene chloride. After stirring the reaction mixture is taken 

up 10.0 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-(naph thalene-2-

sulphonylamino)-succinamate, MS (ion spray): 575 (M+). 

f) 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 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, 

20 Rr = 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. 

25 The reaction mixture is taken up in 100 ml of ether and the ether 

phase is washed with lN 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)-

30 methoxycarbonylmethylcarbamoy l]-3-( n aph thalene-2-sul phony.l­

amino)-propionylaminomethyl]piperidine-1-carboxylate, MS (ion 

spray): 715 (M+H)+. 

Example 24 
35 

A solution of 300 mg of the ester product from ... -Example 2:; ,. 
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 
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residue is chromatographed on silica gel with ethyl acetate­
acetone-acetic acid-water 6:2: 1: 1. There are obtained 154.5 mg 
of N-[N4-[[(S)-1-amidino-3-piperidinyl] methyl]-N2-(2-naphthyl­
sulphonyl)-L-asparaginyl]-N-(p-chlorobenzyl)glycine, MS (ion 

5 spray): 641 (M-H)-. 

Example 25 

The following esters are manufactured analogously to 
10 Example 23: 

15 

a) N-N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-
naph thylsul phonyl)-L-asparaginyl]-N-(m-chlorobenzy 1) glycine 
methyl ester acetate (1:1), MS (ion spray): 657 (M+H)+, 

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

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

25 d) methyl [N-[(S)-3-[(S)-1-amidino-piperidin-3-yl-methylcar-
bamoyl]-2-(naph thalene-2-sulph ony lamino )-propiony l]-N -
(pyridin-2ylmethyl)-amino]-acetate acetate (1:2), MS (ion spray): 
624 (M+H)+, 

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

35 

ylmethylcarbamoyl]-2-(naphthalene-2-sulphonylamino)­
propionyl]-(3-methoxy-benzyl)-amino]-acetate acetate (1 :1), i#f.s __ .:_:_j__ 

(ion spray): 653 (M+H)+. ------

Example 26 i11i1iff 1/1i1nr 
.. ...,, 

The following acids are obtained analogously to Example 24 · 
from the esters of Example 25: 
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a) N-[N 4-[[(S)-I-Amidino-3-piperidinyl]methyl]-N2-(2-

naph thylsulph onyl)-L-asparaginy l]-N-( m-chlorobenzyl) glycine, 

MS (ion spray): 641 (M-H)-, 

b) N-[N 4-[[(S)-1-Amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-N-( o-chlorobenzy I) glycine, MS 

(ion spray): 641 (M-H)-, 

10 c) [N-[(S)-3-[(S)-l-amidino-piperidin-3-yl-methylcarbamoyl]-
2-(naphthalene-2-s ulphonylamino )-propi onyl]-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-
carbamoy l]-2-( n aph th alene-2-s u Ip h ony lam in o )-pro pi on y l]-(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)-l -Amidino-3-piperidinyl]methyl)-N2-(2-
30 naphthylsulphonyl)-L-asparaginyl]-1-phenylglycine methyl es t_er 

acetate, (1:1), MS (ion spray): 609 (M+H)+, 

.1' 
b) N-[N4-[[(S)-l-amidino-3-piperidinyl]methyl]-N2-(2-

; 

naphthylsulphonyl)-L-asparaginyl]-L-isoleucine methyl ester 
35 acetate (1:1), MS (ion spray): 589 (M+H)+, 
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c) N-(N4-[[(S)-l-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-L-valine methyl ester acetate 

(1:1), MS (ion spray): 575 (M+H)+, 

5 d) N-[N4-[[(S)- l-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-D-leucine methyl ester acetate 

(1:1), MS (ion spray): 589 (M+H)+, 

e) N-[N4-[[(S)-l-amidino-3-piperidinyl]methyl]-N2-(2-

10 naph thylsulphonyl)-L-asparaginyl]-N-methyl-L-valine methyl 
ester acetate (1:1), MS (ion spray): 589 (M+H)+, 

f) N-[N 4-( [(S )-1-amidino-3-piperidiny1Jmethyl]-N2-(2-

naph thylsulphonyl)-L-asparaginyl]-N-methyl-L-isoleucine me thy 1 
15 ester acetate (1 :1), MS (ion spray): 603 (M+H)+, 

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

3-y lmethylcarbamoyl]-2-( naph th ale ne-2-s ul phony lamin o )­

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: 

30 

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

b) N-[N4-[[(S)-I-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-L-isoleucine, MS (ion spr~~): 
~ 

575 (M+H)+, 

35 c) N-[N4-[ [(S)-1-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-L-valine, MS (ion· .$iJray): 561 
(M+H)+, -f" 
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d) N-[N 4-[ [ (S)-1-amidino-3-piperidinyl]methyl]-N2-(2-

naphthylsulphonyl)-L-asparaginyl]-D-leucine, MS (ion spray): 575 

(M+H)+, 

5 e) N-[N4-[ [(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-

y Im ethyl car b am o y I] -2-( naphtha I en e -2-s u Ip hon y I amino)-

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-ethy 1)] carbamoy l]-3-( naph thalene-2-s ul phony l­

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-watc;r 

6:2:1:1. There are obtained 962 mg of methyl [2-[[(S)-3-[(S)-l-

35 

(amino-imino-methyl)piperidin-3-ylmethylcarbamoyl]-2- 11 
J 

(naphthalene-2-sulphonylamino )-pro pi onyl]-butylamino] ethyl]-

oxamate acetate (1:1), MS (ion spray): 646 (M+H)+. 

Preparation of the starting material: 
-~­.------

This Sheet Has Been Replaced 

I Ill\ I\\~~\\ II\\\\ 
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a) 7.0 g of 2-butylamino-ethyl chloride hydrochloride (Org. 
Syn th. IV 1963, 333) are stirred together with 7 .9 g of sodium 
azide in 50 ml of DMF at 500. After cooling 82 ml of lN sodium 
hydroxide solution are added dropwise. The mixture is taken up 

5 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 

1 o hydrochloride, Rf = 0.14. 

b) 5.0 g of 2-butylamino-ethyl azide hydrochloride, 10.8 g of 
BOP and 11.98 ml of Hilnig 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-carbamoylJ-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-carbamoy!J-3-(naphthalene-2-sulphony l­
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-l-piperidinecarboxylate, 5.97 g of BOP and 4.4 ml ofJ ,, 
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 IN hydrochloric acid and with water. After drying and evapor­
ation the product is chromatographed on silica gel ~~ ethyl 
acetate/hexane 4: 1 and there are obtained 6.43 g of" t-butyl (S)-
3-( ( S )-3-[ (2-azidoethyl)-bu ty 1-carbamoy I ]-3-( naph th al ene-2-
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sul phony I amino )-propionylaminome thy l]piperidine-1-carbox y late 

(ethyl aceate/hexane 4:1). 

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

s 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 (S)-3[(S)-3-[(2-

aminoethyl)-bu tyl-carbamoyl]-3-(naph thalene-2-s ulphonyl­

amin o )-propionylaminomethyl]piperidine-1-carboxy late, 

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 0-50 to l .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 lN 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-( eth oxaly laminoeth y I )carbamoy l ]-3 -(nap h thalene-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 lN 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-ylmethylcarbamoyl]-2~ 

(naphthalene-2-sulphonylamino )-propionylJ-bu tyl-amino ]ethyl-

oxamic acid, MS (ion spray): 632 (M+H)+. .11 
j 
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Example 31 

The following products are obtained analogously to Example 
29, but using a) acetic anhydride, b) methanesulphonyl chloride, 

s c) S03-N(CH3)2 complex and, respectively, methyl chloroformate m 
place of monoethyl oxalyl chloride used in Example 29f): 

a) (S)-Nl-(2-Acetylaminoethyl)-N 4-[(S)-1-(amino-imino-
methyl)piperidin-3-y lmethyl]-N l-butyl-1-(naph thalene-2-

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

b) (S)-N4-[ (S)-1-(amino-imino-methyl)piperidin-3ylmethy IJ-
N 1-butyl-N 1-(2-methanesulphonylamino-eth yl)-2-( naphthalene-

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

c) (S )-N4-[ (S )-1-(arnino-imino-methyl)piperidin-3-y lmethyl]-
N 1-butyl-2-(naphthalene-2-sulphonylamino)-N1-(2-

20 sulphoamino-ethyl)-succinamide, MS (ion spray): 640 (M+H)+, 

d) methyl 2-[[(S)-3-((S)- l-(amino-imino-methyl)piperidin-3-
ylmethylcarbamoy 1-2-( naph th alene-2-s ulph onyl amino)­
pripionyl]-butyl-amino]-ethyl]-carbamate acetate (1: 1 ), MS (ion 

25 spray): 618 (M+H)+. 

Example 32 

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

a) Acetic acid 3-[(S)-3-((S)-1-amino-imino-methyl)piperjd'in-3-
ylmethylcarbam oyl]-2-(naph thalene-2-sulph ony lamin o )­
propionyl-cyclopropylamino ]-propyl ester acetate (1: 1), MS (ion 

35 spray): 601.3 (M+H)+, and, respectively, 

.~4 
b) (S)-N 4-[(S)-( 1-amino-imino-methyl)piperidin~3-ylmethyl]- · 
N 1-cyclopropyl-N 1-(3-hydroxypropyl)-2-(naphthalene-2-
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sulphonylamino)-succinamide acetate (1 :1), MS (ion spray): 559 
(M+H)+. 

B) Preparation of the amine starting material used in place of 
s 2-butylamino-ethyl azide hydrochloride (Example 29a): 

a) 2.0 g of sodium hydride (55% in oil) are added at 0-50 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 

1 o 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 
IM 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 0.89 ml of acetic anhydride. After stirring the mixture is taken 
up in ether and the ether phase is washed with lN 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 I :2). 

d) 2.3 g of the product from c) are treated with 23 ml o~A.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 g of methyl 3-
cyclopropylamino-propionate hydrochloride (1: 1 ), 'f$P= 0.17 
(ethyl acetate, acetone, acetic acid, water 6:2:1:1). _ ... ________ _ 

ilii1ii1ilr1ii 
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Example 33 

Analogously to Example 12, from t-butyl (R)-3-([(S)-3-

ben zy 1-methy lcarbamoy 1)-3-(naph th al ene-2-sulp h ony lam in o )-
5 propionyl]-ethoxycarbonylmethyl-aminomethyl]-piperidine-1-

10 

carboxylate there is obtained ethyl ([(R)-1-(amino-imino­

methyl)piperidin-3-ylmethyl]-[(S)-3-(benzyl-methyl-carbamoyl)-
3-(naphthalene-2-sul phonylamino)propionyl]-amino ]-3-acetate 
sulphite (2:1), MS (ion spray): 651.3 (M+H)+. 

Preparation of the starting material: 

a) 8.1 ml 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 23a) 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-
(naph thalene-2-s ul phony lam in o )-propi on yl] eth oxycarbony 1-

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

jl 
Example 34 

35 A solution of 0.2 g of the ester from Example 33 m IO ml of 
methanol is treated with 1.4 IN sodium hydroxide sowtion. After 

-~ 
stirring the reaction solution is treated with 6 ml of~INL--------
hydrochloric acid and evaporated. The residue is 

i1iii~f 
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chrornatographed on RP-18 with a water-acetonitrile gradient. 
There is isolated 0.1 g of [[(R)-1-(arnino-imino-methyl)piperidin-

3-ylmethyl]-[ (S )-3-(benzylmethy l-carbamoyl)-3-(naphthalene-2-
sulphonylamino)-propionyl]-amino]-3-acetic acid hydrochloride 

5 (1:1), MS (ion spray): 623.3 (M+H)+. 

Example 35 

Analogously to Example 9, but starting from 1-t-butyl (S)-N-
1 o benzyl-N-methyl-3-(naphthalen-2-ylsulphony lamino)succina­

midate (Example 33a), there is obtained (S)-N4-[(R,S)-1-amino­
imino-methyl)piperidin-3-ylmethyl) ]-N 1-benzyl-N 4-(2-hydrox y­

e thy 1)-N 1-methy 1-2-( naph th alene-2-su l phony la mi no )-s ucci n a­
mide hydrochloride (1: 1), MS (ion spray): 609.3 (M+H)+. 

15 

Example 36 

Analogously to Example 1, from tert-butyl (S)-N-cyclo­
propy l-N-(2-tetrazol-5-yl-ethyl)-3-(naph thalen-2-y ls ulph ony 1-

20 amino)-succinamate and from (S)-1-amidino-3-(aminomethyl)­
piperidine dihydrochloride there is manufactured (S)-N4-[(S)-1-

25 

( amino-imino-methy l)-piperidin-3-ylmethyl]-N 1-cyclopropy 1-N 1-
(2-te trazol-5-yl-ethyl)-2-(2-(naph thylsulphonylamino )­
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 

30 obtained tert-butyl (S)-3-tert-butoxycarbonylamino-N­
cyclopropyl-N-(2-cyano-ethyl)-succinamate, MS (ISP): 382.2 
(M+H)+. 11 ,. 
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-b.,):ftyl (S)-N-

~ .... 
cyclopropyl-N-(2-cyano-ethyl)-3-(naph thalene-2-sUI phonyl-
amino)-succinamate, MS (FAB): 414 (M-isobutylene). -----------

iii1i1Ni1nr 
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Ac) 0.7 g of ammonium chloride and 0.86 g of sodium azide are 
added in succession to a solution of 2.3 g of the material obtained 
under b) in 25 ml of DMF. The reaction mixture is stirred at soo 

5 for 24 hours, cooled, filtered and the filtrate is evaporated. After 
chromatography of the residue on silica gel with ethyl acetate + 
0.5% ethyl acetate there is obtained 0.3 g of tert-butyl (S)-N­
cyclopropy 1-N -(2-te trazol-5-y 1-eth y 1)-3-(naph thalen-2-
ylsulphonylamino). succinamate, MS (ISP): 515.4 (M+H)+. 

10 

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 

15 catalyst is filtered off and the filtrate is evaporated. The residue 
is taken up in methylene chloride and shaken with 1 N 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 Be) 19.3 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 

1
Jd 

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 13.4 g of (S)-N-[ 1-
(amino-imino-methyl)-piperidin-3-ylmethyl]-benzam.~ (R)­
hydroxy-phenyl-acetate (1: 1), MS (FAB): 218 M-(H2~.._CN). 

=------~~-~~-'--~~ 
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Bd) 13.4 g of the mandelic acid salt obtained under Be) are 

dissolved in 267 ml of concentrated hydrochloric acid and boiled 

under reflux. After cooling the solution is extracted with ether, 

the aqueous phase is then evaporated and azeotroped with 
s 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, [cx]o -

10 

l 6.30 (c=l.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
carbony 1)-methy l]-3-(2-naph thylsulph onamido )succi namate, 

15 there is obtained (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-

3-ylmethyl]-N 1-(2-carbamoyl-ethyl)-N 1-cyclopropy 1-2-
(naphthyl-2-sulphonylamino)-succinamide hydrochloride. MS 
(ISP): 572.3 (M+H)+. 

20 Example 38 

3 8A) The following compounds are manufactured analogously to 
Example 1: 

25 38Aa) from tert-butyl (S)-3-(4-cyclopentyl-benzenesulphonylamino)­
N-cycl opropyl-N-(2-ethoxycarbonyl-ethyl)-s uccinamate, 

ethyl 3-[cyclopropyl-[(S)-3-[ (S)-1-(amino-imino-methyl)­
piperidin-3-ylmethyl]-2-( 4-cyclopen tyl-pheny lsulphonylamino )-

30 propionyl]-amino]-propionate hydrochloride, MS (FAB): 619.2 
(M+H)+; 

35 

,, 
. I 

38Ab) from methyl (S)-2-[2-tert-butoxycarbonyl-1-[cyclopropyl-(2-
ethoxycarbonyl-ethy 1)-c arbamoyl]-ethylsul phamoyl]-benzoa te, 

methyl 2-[(S)-2-[(S)-l-(amino-imino-methyl)-W'Peridin-3-
ylmethylcarbamoyl]-I-[ cyclopropyl-(2-eth oxycarbo~yl-ethy 1)-

------- -·----- ---- ·--

liiiifli!Df 
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carbamoyl)-ethylsulphamoyl)-benzoate hydrochloride, MS (ISP): 
609.4 (M+H)+; 

38Ac) from tert-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
s (naphthalen-1-ylsulphonylamino)-succinamate, 

ethyl [[(S)-3-[(S)-( 1-amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(n aphthalen-1-ylsulphonylamino )­
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (FAB): 

10 587.4 (M+H)+; 

15 

20 

38Ad) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl­
ethy 1)-3-( 4-trifl uoromethoxy-benzenes ul phony I amino )-s ucci n a­
mate, 

ethyl 3-[ [(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl-2-( 4-trifluoromethoxy-benzenes ulphonyl­
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-eth yl)-succinamate, 

ethyl 3-[[ (S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
25 ylmethylcarbamoyl]-2-(4-cyano-phenylsulphonylamino)­

propiony 1)-cyclopropy I-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)-piperidi~~ -
y lmeth y Icarbamoyl )-2-methy ls ulphon y I amino-prop ion yl)­
cyclopropyl-amino ]-propionate hydrochloride, MS (ISP): 489.4 

35 (M+H)+; 

_.;' 
38Ag) from tert-butyl (S)-N-cyclopropyl-N-(2-ethoiycarbonyl-------
ethyl)-3-(pyridin-3-ylsulphonylamino )-succinamate, 
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ethyl 3-[ [ (S)~3-[(S)- l-(amino-imino-methyl)-piperidin-3-

ylmethylcarbamoyl]-2-pyridin-3-ylsulphonylamin o-propi onyl]­
cyclopropyl-amino]-propionate trifluoroacetate, MS (ISP): 552.6 

s (M+H)+. 

38B) Preparation of the starting materials: 

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)l) using the corresponding aryl 
sulphochlorides in place of 2-naphthyl sulphochloride: 

15 38Ba) tert-Butyl (S)-3-(4-cyclopentyl-benzenesulp~onylamino)­

N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS 
(FAB): 481 (M-isobutylene); 

3 SB b) methyl (S)-2-[2-tert-butoxycarbonyl-l-[cyclopropyl-(2-
20 ethoxycarbonyl-ethyl)-carbamoy l]-ethylsulphamoyl]-benzoate, 

MS (FAB): 471 (M-isobutylene); 

38Bc) tert-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalen-l-ylsulphonylamino)-succinamate, MS (ISP): 505.3 

25 {M+H)+; 

30 

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

38Be) tert-butyl (S)-3-( 4-cyano-benzenesulphonylamino)-N­
cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-succinamate, MS (ISP'): 

I 
494.2 (M+H)+; 

35 38Bf) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl)-3-
methanesulphonylamino-succinamate, MS (FAB): 36~~M+-0Et); 

..-· 
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38B g) tert-butyl (S)-N-cyclopropyl-N-(2-ethoxycarbonyl-ethyl )-

3-(pyridin-3-ylsulphonylamino)-succinamate, MS (ISP): 4 70.2 

(M+H)+. 

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)+; 

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

carbamoyl]-2-(naph thalen-1-ylsulphonylamino )-propionyl]-

20 cyclopropyl-amino]-acetic acid, MS (FAB): 559.4 (M+H)+; 

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

pi peridin-3-ylmethylcarbamoyl]-2-( 4-trifl u oromethoxy­

phenylsulphonylamino)-propionyl]-amino ]-propionic acid, MS 

25 (FAB): 607.2 (M+H)+; 

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

ylmethylcarbamoyl]-2-( 4-cyano-phenylsulph onylamin o )­

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

35 

e)2) 3-([(S )-3-[(S)-1-(amino-imino-methyl)-piperidin-3-y icj/-
bamoyl]-2-( 4-carbamoyl-phenylsulphonylamino )-pro pion ylJ­

cyclopropyl-amino]-propionic acid, MS (ISP): 566.6 (M+H)+; 

f) 3-[ [(S)-3-[ (S)- l-(amino-imino-methyl)-piperidin-¥Ylmethyl­

carbamoyl]-2-methy lsulphony lam in o-propionyl ]-cy~iopropy 1-
amino]-propionic acid, MS (ISP): 461.3 (M+H)+; -----·-·- --- -------------

U1i1i1ii1nr 
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g) 3-[[(S )-3-[ (S )-1-(amino-imino-methyl)-piperidin-3-y lmethyl­
carbamoyl]-2-(pyrid in-3-ylsul phony I amino )-propionyl ]-c yclo­
propyl-amino ]-propionic acid, MS (ISP): 524.3 (M+H)+. 

Example 40 

Ethyl 3-[(S)-3-[(S)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoylJ-N-cyclopropyl-2-( 4-tetrazol-5-yl-phenyl-

10 sulphonylamino)-propionylamino]-propionate acetate, MS (ISP): 
619.4 (M+H)+, is manufactured analogously to Example I. 

Preparation of the starting material: 

15 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 soo for 
24 hours. After cooling to room temperature the reaction 
mixture is filtered and the filtrate is evaporated. There are 

20 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)+. 

25 
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): 

30 591.4 (M+H)+. . 

Example 42 ,, 
I 

The following compounds are manufactured analogously to 
35 Ex.ample 1, but using the following enantiomers: 

.,.j 
~ ... 

a) from N-Boc-D-aspartic acid ~-t-butyl ester in :Place of N-Boc-· 
L-aspartic acid [3-t-butyl ester: 
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ethy I [ [(R)-3-((S)-1-(amino-imino-methyl)-piperidin-3-

ylmethy lcarbamoyl]-1-(naphthalen-2-y lsul phonylamino )­
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (ISN): 

5 585.4 (M-H)-; 

10 

15 

20 

25 

b) from (R)-1-amidino-3-(aminomethyl)-piperidine dihydro-
chloride in place of (S)-1-amidino-3-(aminomethyl)-piperidin­

dihydrochloride: 

ethyl [[(S)-3-[(R)-l-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(naphthalen-2-y lsulphonylamino )­
propionyl]-cyclopropyl-amino]-acetate hydrochloride, MS (!SN): 
585.7 (M-H)-; 

c) from N-Boc-D-aspartic acid f3-t-butyl ester in place of N-Boc-
L-aspartic acid ~-t-butyl ester and (R)-1-amidino-3-

(aminomethyl)piperidine dihydrochloride in place of (S)- l -
amidino-3-(aminomethyl)piperidine dihydrochloride: 

ethyl [[(R)-3-[ (R)-1-(amino-imino-methyl)-piperidin-3-
ylmethylcarbamoyl]-2-(n aph thalen-2-y ls ulph ony lam in o )­
propionyl]-cyclopropyl-amino]-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-
30 mandelic acid in place of D-mandelic acid there is obtained, via . 

a) (S)-N-piperidin-3-ylmethyl-benzamide (S)-hydroxy-p~nyl-
; 

acetate (1:1), MS (FAB): 218 M+, and 

35 b) (R)-N-[ 1-(amino-imino-methyl)-piperidin-(3 )-ylmethyl]-
benzamide (S)-hydroxy-phen_yl-acetate (1: 1), MS (ISP.Ji 261.4 
(M+H)+, 4·· 

ll1i1ii1if 1nr 
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(R)-1-amidino-3-(aminomethyl)-piperidine dihydrochloride, 

[a.] 2~ = +17.6° (c=l.0, water). 

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-

10 ylmethy lcarbamoyl]-2-(naph thalen-2-ylsulphonylamino )­
propionyl]-cyclopropyl-amino]-acetic acid, MS (ISP): 559.5 
(M+H)+; 

b) [[(S)-3-[(R)-1-(amidino-irnino-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-irnino-methyl)-piperidin-3-
20 ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino )-

25 

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-
( aminornethy l)-4-morph olinecarboxamidine trifluoroacetate 
(Example 7Bc)) in place of (S)-amidino-3-(aminomethyl)-

30 piperidine dihydrochloride: 

a) from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5-yl-}'tiiyl)-3-
(naphthalen-2-ylsulphonylamino)-succinamate (Example 36Ac)): 

35 (S )-N 4-[ 4-(amino-imino-methyl)-morpholin-2-ylmethyl]-

N 1-cyclopropyl-N l -[2-(tetrazol-5-yl)-ethyl]-2-(naph..sftalen-2-
ylsulphonyl)-succinamide ((I: 1) epimer mixture, MS dSP): 599.5 · 
(M+H)+; 
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b) from tert-butyl (S)-N-cyclopropyl-N-[2-(5-methyl-1 ~2,4-
oxadiazol-3-y 1)-ethyl] -3-( naph th alen-2-y ls ulphony lamino )­

succinamate (Example 47e)): 

(S )-N4-[ 4-(amino-imino-methyl)-morpholin-2-ylmethyl]­
N l-cyclopropyl-Nl-[2-(5-methy l-1,2,4-oxadiazol-3-y l)-ethyl]-2-
(naphthalen-2-ylsulphonylamino)-succinamide hydrochloride 
(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-

15 morpholinecarboxamidine trifluoroacetate in place of (S)-1-
amidino-~_-(aminomethyl)piperidine dihydrochJoride: 

20 

25 

a) from t-butyl (S)-N-cyclopropyl-N-ethoxycarbonylmethyl-3-
(naphthalene-2-sulphonylamino)-sucCinamate (Example 2B )d) 1 )): 

ethyl I[(S)-3-[ 4-(amino-imino-methyl)-morpholin-2-
ylmethylcarbamoyl]-2-(naph thalen-2-ylsulphonyl)-propi ony I]­

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-methy l)-morpholin-2-
ylmethylcarbamoyl]-1-[ (2-eth oxycarbonyl-ethyl)-cyclopropyl-

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

I 
,{ 

Example 46 

35 The following acids are obtained analogously to Example 3, 
but starting from the esters of Example 45: ;.; 

"' ~-
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a) [ [(S )-3-[ 4-(Amino-imino-methyl)-morpholin-2-ylmethyl-
carbamoy l]-2-( naph thalen-2-y lsul phony 1)-propiony l]-cyclo-
propyl-amino]-acetic acid, (1 :1) epimer mixture, MS (ISP): 561.4 
(M+H)+; 

b) 1) 2-[(S )-2-[ 4-(amino-imino-methyl)-morpholin-2-ylmethyl­
carbamoyl]-l-[ cyclopropyl-(2-eth oxy-carbonyl-ethyl)-carba­
moyl]-ethylaminosulphonyl]-benzoic acid, (1 :1)-epimer mixture, 
MS (ISP): 597.5 (M+H)+~ 

b) 2) 2-[ ( S)-2-[ 4-( amino-imino-methyl)-morpholin-2-y I methyl­
carbamoyl]-1-((2-carboxy-ethy 1)-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-cyclopropyl-Nl-[2-(5-methyl-1,2,4-oxadiazol-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). 

1'' 
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 

35 nitrile obtained under a) in 57 ml of ethanol and 23 ml of water . 
. The reaction mixture is boiled under reflux, evaporat~. the 

.~ 

residue is suspended in hot ethanol and filtered. Tile filtrate is 
evaporated and the residue is recrystallized from isopropanol-
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hexane. The crystals obtained are dissolved in 10 ml of acetic 
anhydride and stirred at goo. Subsequently, the reaction mixture 
is evaporated, the residue is treated with saturated sodium 
carbonate solution and extracted with ethyl acetate. · The organic 

5 phases are evaporated and the residue is chromatographed on 
silica gel with hexane-ethyl acetate (3: 1 ). There are obtained 
5.4 g of tert-butyl cyclopropyl-2-(5-methyl-l,2,4-oxadiazol-3-
yl)-ethyl-carbamate, MS (FAB): 211 (M-isobutylene). 

IO c) 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-oxadiazol-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-

bu toxycarbonylamino-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-(naph tha­
len-2-ylsulphonylamino)-succinamate, MS (FAB): 473 (M-

30 isobutylene). --------

Example 48 

Analogously to Example 1, from t-butyl (S)-N-cyclopropyl-
35 N-ethoxycarbonylmethyl-3-(naphthalene-2-sulphonylamin o)­

succinamate (Example 2.B)d)l)) using ethyl (S)-{3-ao.tinomethyl­
piperidin-1-yl)-imino-methylcarbamate hydrochloride ~~in place of· 
(S)-1-amidino-3-(aminomethyl)piperidine dihydrochloride there 
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is obtained ethyl [cyclopropyl-[(S)-3-[(S)-l-(ethoxycarbonyl­
amin o-imin o-methyl)-piperidin-3-ylmethylcarbamoyl]-2-
(naph thalen-2-ylsulph ony lamina )-propiony l]-amino]-acetate, MS 
(ISP): 659.6 (M+H)+. 

Preparation of the starting material: 

a) 3.7 g of tetrabutylammonium hydrogen sulphate and 
100 ml of lN sodium hydroxide solution are added to a solution 

10 of 10.0 g of t-butyl (S)-3-aminomethyl-1-piperidinecarboxylate 
in 400 ml of hexane and 100 ml of water. 9 .3 ml of benzy l 
chloroformate are added dropwise to this mixture and the mixture 
obtained is stirred at room temperature for 3 hours. 

15 

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. 

20 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 

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 lN 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]methyl]carbamate hydrochloride. 

c) 0.55 ml of ethyl chloroformate is added dropwise to 8j/ 
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 oo. 113 ml of O.IN 
sodium hydroxide solution are added dropwise while ~tirring. 
Subsequently, the mixture is stirred in an ice bath, ·Tue phases are. 
separated, the organic phase is washed with water, dried and 
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evaporated. There are obtained 1.5 g of benzyl (S)-1-(ethoxy­
carbon ylamino-imino-methy I)-piperidin-3-y lmethy lcarbama te, 

MS (FAB): 363.2 (M+H)+. 

s d) 1.5 g of the material obtained under c) are dissolved in 

10 

30 ml of ethanol and 30 ml of lN hydrochloric acid, treated with 
0.2 g of palladium on charcoal and hydrogenated. There are 
obtained 1.4 g of ethyl (S)-(3-aminomethyl-piperidin-l-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, 

15 via isobutyl (S)-(3-benzyloxycarbonylaminomethyl-piperidin-1-
yl)-imino-methylcarbamate, MS (FAB): 390 M+, and via isobutyl 
[(S)-3-aminomethyl-piperidin-1-yl ]-imin o-methylcarbamate 
hydrochloride (1:1), MS (thermospray): 257 (M+H)+, ethyl 
[cyclopropyl-[ (S)-3-[ (S)-l-(isobutoxycarbonylamino-imino-

20 methyl)-piperidin-3-ylmethylcarbamoyl]-2-(naph thalen-2-
ylsulphonylamino)-propionyl]-amino]-acetate or the amidino 
group tautomer, MS (ISP) 687.7 (M+H)+. 

25 

Example 50 

Analog·ously to Example 48, but using ethyl (RS)-(2-
aminomethyl-morpholin-4-y l)-imino-methy lcarbamate 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-ylsulph onyl­
amino)-propionyl]-amino]-acetate, (1:1) epimer mixture, MS J.~{Sf)~ 
661.5 (M+H)+. --

B nReplaced 

iii ill~\ 1\11\\1 ~reparation of the starting material: 35 

a) 3.15 ml of ethyl chloroformate are added to ap suspension of· 
10.3 g of tert-butyl rac-[(4-amindino-2-morpholinyl)methylJcar-
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bamate hemisulphite (Example 7Bb) m 1030 ml of methylene 

chloride. The reaction mixture is cooled to 4° and 637 .2 ml of 

O. lN sodium hydroxide solution are added dropwise thereto. 

Subsequently, the mixture is stirred at 5°, the organic phase is 
5 then separated, washed with water, dried and evaporated. There 

are isolated 10.5 g of ethyl (RS)-[2-(tert-butoxycarbonylamino­

methyl)-morpholin-4-yl]-imino-methylcarbamate, MS (ISP): 

331.4 (M+H)+. 

1 o 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-

15 yl)-imino-methylcarbamate hydrochloride, MS (ISP): 231.4 

(M+H)+. 

Example 51 

20 The following compounds are manufactured analogously to 

25 

30 

Example 50 from the corresponding esters: 

a) from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5-yl-ethyl)-

3-(naphchalen-2-ylsulphonylamino)-succinamate (Example 36Ac), 

ethy 1 [2-[(S)-3-[cyclopropyl-2-(tetrazol-5-yl)-ethyl-car­

bamoy l]-3-(naph thalen-2-ylsulph on y lamino )-pro pi on y la mi no­

meth yl]-morpholin-4-yIJ-imino-methylcarbamate, ( 1: I )-epimer 

mixture, MS (ISP): 671.6 (M+H)+; 

b) from N-(3-(t-butoxycarbonyl )-N-(2-naphthy!sulphonyl}-'L-
alanyl]-N-cyclopropyl-fj-alanine ethyl ester (Example 2.B jj)9j), 

I 

ethyl 3-[ [ (S )-3-[ 4-( ethoxycarbonylamino-i mino-methyl)-

35 morpholin-2-y lmethy le arbamo y 11-2-( naphtha! en-2-y ls ulp hony l-

. amino)-propionyl]-cyclopropyl-amino]-propionate or ~he amidino 

group tautomer, (1 :1) epimer mixture, MS (!SN): 6if.5 (M-H)-. 
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Example 52 

The corresponding products are obtained analogously to 

Example 48 from tert-butyl (S)-N-cyclopropyl-N-(2-tetrazol-5-yl-

5 ethyl)-3-(naph thalen-2-ylsulphonylamino )-succinamate (Example 

36Ac) and the following aminomethyl-piperidine derivatives: 

10 

15 

a) from ethyl (S)-(3-aminomethyl-piperidin-1-yl)-imino-

methylcarbamate hydrochloride (Example 48d), 

ethyl [ (S )-3-((S )-3-( cyclopropyl-2-( tetrazol-5-yl)-ethyl­

carbamoy I ]-3-(naph thalen-2-y ls ulp hon amino )-propiony lam in o-

methyl]-piperidin-1-yl]-imino-methylcarbamate, MS (ISP): 669.6 

(M+H)+ 

b) from isobutyl [(S)-3-aminomethyl-piperidin-l-ylJ-imino-

methylcarbamate hydrochloride ( 1: 1) (Example 49) 

ethyl (S)-Nl-cyclopropyl-N4-[(S)-l -isobutoxycarbonyl-

20 amino-imino-methyl)-piperidin-3-y lme thy l]-2-(naphthalen-2-

ylsulphonylamino )-Nl -[2-(tetrazol-5-yl)-ethyl]-succinamide, MS 
(ISP): 697.5 (M+H)+. 

25 

30 

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-ethoxycarbon y Imethyl-3-(naph thalen-
2-sulphonylamino )-succinamate: 

a) from N-[3-(t-butoxycarbonyl)-N-(2-naphthylsulphonyl)-L-
alanyl]-N-cyclopropyl-J3-alanine ethyl ester (Example 2.B)j)9~/ 

I 

ethyl 3-f[ (S)-3-[(S)-1-( ethoxycarbonylamino-imino-methyl)-
35 piperidin-3-ylmethylcarbamoyl]-2-(naph thalen-2-

ylsulphonylamino )-propiony 1)-cyclopropyl-amino ]-propJonate or 

the amidino group tautomer, MS (ISP): 673.5 (M+H)•;' -------------

This Sheet Has Been R 1 
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b) from methyl (S)-2-(2-tert-butoxycarbonyl-l-[cyclopropyl-
(2-eth oxycarbony l-e thyl)-carbamoy l]-e thy ls ul p h amoy l]-benzoate 
(Example 38Bb), 

5 ethyl 3-[[(S)-3-[(S)-1-(ethoxycarbonylamino-imino-methyl)-

10 

15 

piperidin-3-ylmethylcarbamoyl]-2-(2-methoxycarbonyl-
pheny ls ulphonylamino )-propiony l]-c yclopropyl-amino ]-
propionate or the amidino group tautomer, MS (ISP): 681.5 
(M+H)+. 

Example 54 

Analogously to Example 3, but using the corresponding 
esters, there are obtained: 

5 4a) from the ester of Example 51 b) 

3-((( S)-3-( 4-( ethoxycarbonylamino-imino-methyl)­
morpholin-2-yimethy lcarbamoy l]-2-( naph th alen-2-y lsulphony 1-

20 amino)-propionyl]-cyclopropyl-amino]-propionic acid or the 
amidino group tautomer, (1 :1) epimer mixture, MS (ISN): 645.2 
(M-H)-; 

25 

30 

35 

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-
carbamoy 1)-2-[ (S)-1-(ethoxycarbonylamino-imino-methy 1)- 1

1 

piperidin-3-y lmethylcarbamoyl]-ethylsulphamoyl ]-benzoic a~id or 
the amidino group tautomer, MS (ISP) 667.6 (M+H)+. 

This Sheet Has Been R 1 
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Example 55 

Analogously to Example 29, via 

s a) benzyloxycarbonylamino-acetic acid cyclopropylamide, MS 

10 

(EI): 248 (M), 

b) benzyl 2-cyclopropylamino-ethylcarbamate hydrochloride 
(1: 1 ), MS (EI): 234 (M), 

c) tert-butyl (S)-3-[(S )-3-[(2-amino-ethyl)-cyclopropyl-car­
bamoy l]-3-(naph thalen-2-y lsulphon y lamina )-propiony lam in o­
methyl]-piperidine-1-carboxylate hydrochloride (1 :!), and 

15 d) tert-butyl (S)-3-[(S)-3-[cyclopropyl-(2-pyrazin-2-ylcar-
bony lamino-ethyl)-carbamoy l]-3-(n aphthalen-2-y ls ulph ony 1-
amino )-propionylaminomethyl]-piperidine-1-carboxylate, 
MS (ISP): 708.8 (M+H), there is obtained 

20 ( S )-N4-[(S)- l-( amino-imino-methyl)-piperidin-3-ylmethyl]-

25 

Nl -cyclopropyl-2-(naph thalen-2-yls ulphonylamino )-N 1-[2-
(pyrazin-2-ylcarbonylamino)-ethyl]-succinamide acetate (I :3), MS 
(ISP): 650.7 (M+H). 

---------------·--

Preparation of the starting material: 

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 ro01;n 
temperature for 4 hours. The mixture is taken up in ether and 
washed with lN hydrochloric acid, with bicarbonate solution 1"1nd 
with water. After drying and evaporating the ether phase 

1
there 

are obtained 23 g of benzyloxycarbonylamino-acetic acid 
35 ·· cyclopropylamide. 

.4 
b) 17 .6 ml of borane-dimethyl sulphide are addt't dropwise at 
10-230 to 23 g of the product from a) in 250 ml of THF. The · 
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mixture is heated under reflux, then cooled to -100. 75 ml of 2N 

hydrochloric acid are added dropwise thereto while cooling with 

ice and the mixture is taken up in ether at room temperature. 

The ether phase is washed with water. The aqueous phases are 

5 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-

1 o ca~bamate hydrochloride. 

c) Analogously to Example 29b)c)d)e) there is obtained tert-

butyl ( S )-3-( (S )-3-( (2-amino-ethyl)-cyclopropyl-carbamoyl]-3-

(naph thalen-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-y lcarbonylamino-ethyl )-carbamoyl]-3-( naph thalen-2-

30 

ylsulphonylamino)-propionylaminomethyl]-piperidine-_ 1-
carboxylate. 

Example 56 

The following compounds are obtained analogously to 

Example 55, but using the corresponding acids or acid deriv¢ves 

in place of the pyrazinecarboxylic acid used in Example 55d), 

namely using a) monomethyl oxalyl chloride, b) S03-N(CH3)3 

35 complex, c) benzyl chloroformate, d) chloroacetic acid, e) 

phenoxyacetyl chloride, f) phenylglyox.ylic acid, g) pyr.tJVic acid, h) 
--i 

nicotinic acid, i) nicotinic acid N-oxide and, respectiv~ly, j) 3,4-
dihydroxyphenylacetic acid: 
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a) Methyl N-[2-[[(S)-3-[(S)-l-(amino-imino-methyl)-piperidin-

3-ylmethy lcarbamoy 11-2-(naph thalen-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]-2-(n aph th al en-2-ylsulph ony lam in o )­
propionyl]-cyclopropyl-amino J-ethylsulphamic acid, MS (ISP): 

10 624.5 (M+H); 

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

y lmethy lcarbamoy l]-2-(naph thalen-2-y ls u 1 phony lami no)­
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-chloroacetylamino-ethyl)-Nl-cyclopropyl-2-(naphthalen-2-
ylsulphonylamino)-succinamide acetate (1: 1), MS (ISP): 620.4 

20 (M+H); 

e) (S)-N4-[(S )-1-(amino-imino-methyl)-piperidin-3-ylmethy 1)-

N 1-cyclopropyl-2-(naphthalen-2-ylsulphonylamino )-N 1-(2-
phenoxyacetylamino-ethyl)-succinamide acetate (1: I), MS (ISP): 

25 678.6 (M+H); 

f) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
N 1-cyclopropyl-2-(naphthalen-2-y lsulphony !amino )-N 1-[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-ylme~Myl]-
. I 

N 1-cyclopropyl-2-(naphthalen-2-ylsulphonylamrno)-N 1-(2-(2-
oxo-propionylamino)-ethyl]-succinamide acetate (1 :1), MS (ISP): 

35 614.6 (M+H); 

.:.~ 

h) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidi'~~3-ylmethyl]-· 
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino )-N 1-[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]-
5 Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-Nl-[2-( 1-

oxy-nicotinoylamino)-ethyl]-succinamide acetate (1:1), MS (ISP): 
666.5 (M+H); 

j) ( S)-N4-[( S)-1-( amino-imino-methyl)-piperidin-3-ylme thy l]-
10 NI -cyclopropyl-Nl-(2-(3,4-dihydroxy-phenylacetylamino)-ethyl]-

2-(naphthalen-2-ylsulphonylamino)-succinamide acetate (1: 1 ), MS 
(ISP): 694.6 (M+H). 

15 

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-
20 ylmethylcarbamoyl]-2-(naph thalen-2-ylsulphonylamino )­

propionyl]-cyclopropyl-amino]-ethyl]-oxamic acid, MS (ISP): 616.5 
(M+H). 

25 

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-

30 [(2-chloroacetylamino-ethyl)-cyclopropyl-carbamoyl)-2-
(naphthalen-2-ylsulphonylamino)-propionylaminomethyl]­
piperidin-1-yl]-imino-methylcarbamate, MS (ISP): 648.4 (M+)'i). 

j 

Preparation of the starting material: 
35 

Analogously to Example 48, but using methyl gllloroformate 
~ 

m place of ethyl chloroformate (Example 48c), therei is obtained 
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methyl [(S)-3-aminomethyl-piperidin- l-yl]-imino-methylcarba­
mate hydrochloride (1 :2), MS (thermospray): 215 (M+H). 

Example 59 

.. 
The following compounds are manufactured analogously to 

Example 58: 

a) Methyl N-[2-[cyclopropyl-[(S)-3-[(S)-1-(imino-methoxy-
1 o carbonylamino-methy l)-piperidin-3-ylmethylcarbamoy l]-2-

(naph thalen-2-ylsulphonylamino )-propiony l ]-amino]-ethyl]­
oxamate, MS (ISP): 702.6 (M+H); 

b} benzyl 2-[cyclopropyl-([(S}-3-[(S)-1-(methoxycarbonyl-
lS amino-imino-methyl)-piperidin-3-ylmethylcarbamoyl]-2-

(naph thalen-2-ylsulphonylamino )-propiony !]-amino ]-ethyl­
carbamate, MS (ISP): 736.7 (M+H); 

c) methyl [(S)-3-[(S)-3-[cyclopropyl-(2-methylsulphonyl-
20 amino-et h y I )-car b am o y I] -3 -(nap h th ale n -2-y 1 s ul phony I amino)­

propi on y lam in om ethyl] -pipe ri din -1-y1) -i min o-methylcarbamate, 
MS (ISP): 680.5 (M+H). 

25 

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 

30 [ [( S )-3-((S )-1-tert-butoxyca~bonyl-piperidin-3-ylmethyl-. 
carbamoy l]-2-(naphthalene-2-sulphonylamino )-propionyl]-cyc1o-
propyl-amino]-acetic acid and J' 

tert-butyl (S)-3-[(S)-3-(cyclopropyl-methoxycarbamoyl-
3 5 me thy 1-c arf)amoy 1)-3-(naph th alen-2-y lsulphony I amino)-

propionylamin omethyl]-pi peridine-1-carboxy Iate, __,,__ 
.-4 

"" 
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(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethy I]­
N 1-cyclopropyl-Nl-methoxycarbamoylmethyl-2-(naphthalen-2-
ylsulphonylamino)-succinamide acetate ( 1: 1), MS (ISP): 588.6 

(M+H). 

Preparation of the starting material: 

500 mg of [[(S)-:3-[(S)-l-tert-butoxycarbonyl-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 0-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 

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-carbamoy 1) ]-3-(naphthalen-2-
ylsulphonylamino )-propionylaminomethyl]-piperidine-1- ------

20 carboxylate, MS (ISP): 646.6 (M+H). 

Example 61 

The following compounds are obtained analogously to 
25 Examples 29 and 60: 

a) (S)-N 4-[(S)-1-(Amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-benzyloxycarbamoylmethyl-Nl-cyclopropyl-2-(n.aphthalen-2-
ylsulphonylamino)-succinamide acetate (1: 1). MS (ISP): 664.5 

30 (M+H); 

b) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-yl- / 
I. 

methyl]-Nl-cyclopropyl-Nl -methylsulphonylcarbamoylmethyl-2-
(naphthalen-2-ylsulphonylamino)-succinamide acetate (1: 1 ), MS 

35 (ISP): 636.5 (M+H); 

~~ 
c) (S)-N4-[(S)-1-(amino-imino-methyl)-piperidirf:'3_ylmethyl]-. 
N 1-cyclopropyl-N 1-cyclopropylcarbamoylmethyl-2-(naph thalen~-
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2-ylsulphonylamino)-succinamide acetate (1 :1), MS (ISP): 598.6 
(M+H); 

d) ( S)-N4-[(S )-1-(amino-imino-methyl)-piperidin-3-y lmethy l]-
5 N l-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N l-(pyridin-

3-ylmethylcarbamoylmethyl)-succinamide acetate (1 :2). MS (ISP): 
649.5 (M+H); 

e) (S)-N4-[(S)-l-(amino-imino-methyl)-piperidin-3-ylmethyl]-
10 Nl-cyclopropyl-Nl-[2-(3 ,4-dihydroxy-phenyl)-ethyl­

carbamoylmethyl]-2-(naph thalen-2-y ls ulphon y I amino)­
succinamide acetate (1 :2), MS (ISP): 694.5 (M+H); 

f) (S)-N 4-[(S)-1-(amino-imino-methyl)-piperidin-3-yl]-N 1-
15 cyclopropyl-N 1-(2-hydroxy-ethylcarbamoylmethyl)-2-

(naphthalen-2-ylsulphonylamino)-succinamide acetate (1: I), MS 
-------··--- -

20 

(ISP): 602.2 (M+H). 

Example 62 

This Sheet Has Been Replaced 
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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-l -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 l,8-
diazabicyclo(S.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-y lsulphony I amino )-propionylamino­
methyl]-piperidin-1-yl]-imino-methylcarbamate. 

Preparation of the starting material: 

35 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 O:_jO with 2.5 g ... 
of sodium hydride (55% in oil). The mixture is stirr"!d at 0-50 for · 
1 hour and at room temperature for 3 hours and then treated at 
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0-5o with aqueous ammonium chloride solution. The mixture is 
partitioned in ether/water and the ether phases are washed with 
water, then dried and concentrated. After chromatography over 
silica gel with ether/hexane (1 :4) the 11.5 g of product are stirred 

s with 120 ml of 4.8 molar hydrochloric acid in dioxan. After 
concentration the residue is. crystallized in ether, the crystals are 
filtered off and washed with ether. There are obtained 9.0 g of 
(3-benzyloxy-propyl)-cyclopropyl-amine hydrochloride, MS (EI): 
206 (M+H). 

10 

b) 9.0 g 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 Htinig 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-(naph thalen-2-yls ulphonyl-

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): 

30 

509.2 (M-H). -------------
This Sheet Has Been Replaced 

111111~ 1111/l l~l I/ Ill/ Example 63 

970 mg of methyl (S)-3-[(S)-3-[(3-Benzyloxy-propyl)­
cyclopropyl-carbamoyl.]-3-(naph thalen-2-y lsulph ony I amino)-

35 propionylaminomethyl]-piperidin-1-yl]-imino-methylcarbamate 
are dissolved in 5 ml of methylene chloride and the SiOlution· is 
treated with 5 ml of a 0.5 molar boron tribromide ~6Iution in 
methylene chloride. After stirring at room temperature for 
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1.5 hours the mixture is treated with 20 ml of saturated sodium 
bicarbonate solution. The mixture is partitioned between ethyl 
acetate and water. After drying and evaporation the crude 
product is purified over silica gel with ethyl acetate/methanol 9: I. 

5 There are obtained 465 mg of pure methyl [(S)-3-((S)-3-

10 

[ cyclopropy 1-(3-hydroxy-propy l )-c arbamoy l]-2-( naph thalen-2-
y ls ulphonylamino )-propionylaminomethyl]-piperidin-1-yl]-imino­
methylcarbamate, MS (ISO): 617.7 (M+H). 

Example 64 

274 mg of methyl [(S)-3-[(S)-3-[cyclopropyl-(3-hydroxy­
propy 1)-carbamoy l] "."2-(naph thalen-2-y ls ulph ony I amino)­
propionylamin omethy l]-piperidi n-1-y l]-imino-methylcarbamate 

15 (Example 63), 1 ml of IN methyl iodide in THF, 2 ml of I 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 N 4-[(S )-1-(imino-methoxycarbonylamino-methyl)-piperidin-3-

25 

30 

35 

yl methyl]-N 1-(3-methoxy-propyl)-2-(naph thalen-2-
ylsulphonylamino)-succinamide, MS (ISO): 631.6 (M+H). 

Example 65 1i1ii1i11imr 
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-(n aph thalen-2-s ulpho·nylamino )-

1
1 

propionyl]-butylamino]-ethylamidophosphoric acid diphenyl ester 
acetate (I :1), MS (ISP): 792.4 (M+H), 

b) (S)-N4-[(S)-l-(amino-imino-methyl)-piperidin:~-y1]-N 1-
bu tyl-N 1-(2-diethoxyphosphorylamino-ethyl)-2-(rrhph thalen-2-
sulphonylamino)-succinamide acetate (1:1), MS (ISP): 696.2 (M+H). 
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Example 66 

Analogously to Example 48, but using di-t-butyl dicarbonate 

s 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)+, 

10 and via 

tert-butyl (S)-{3-aminomethyl-piperidin-1-yl)-imino­
methylcarbama·te, MS (ISP): 257 .2 (M+H)+, 

15 ethyl [[(S )-3-((S )-1-(tert-butoxycarbonylamino-imino-
methyl)-piperidin-3-y lme thylcarbamoy l]-2-(naph thalen-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)-
pi peridin-4-ylmethy lcarbamoyl]-2-(naph thalen-2-y I sul phony 1-
amino)-propionyl]-cyclohexyl-amino]-acetate hydrochloride, MS 
(ISP): 629.6 (M+H)+. 

30 Preparation of the starting material: 

a) A solution of 130 g of 1,1-dimethylethyl (4-piperidi?)' 
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 6516 .. g of tert-
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butyl 1-(amino-imino-methyl)-piperidin-4-ylmethylcarbamate 
hemisulphite, MS (ISP): 257.4 (M+H)+. 

b) 65.6 g of the material obtained under a) are dissolved in 
5 656 ml of lN hydrochloric acid and stirred at soo for 5 hours. 

10 

15 

20 

25 

30 

35 

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)+. 

Example 68 

The following products are manufactured analogously to 
Example 67 from the corresponding tert-butyl esters: 

6 8 a) Ethyl [[(S)-3-(I-amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naph thalen-2-y ls ulphonylamino )­
propionyl]-cyclopropyl-amino ]-acetate trifluoroacetate, MS (ISP): 
587 .8 (M+H)+; 

6 8 b) ethyl [[(S)-3-[ 1-(amino-imino-methyl)-piperidin-4-
y lmethy lcarbamoy 1)-2-(n aph th alen-2-y Is ulph ony lam in o )­
propionyl]-benzyl-amino ]-acetate hydrochloride (l: 1), MS (ISP): 
637.4 (M+H)+; 

68c) ethyl [[(S)-3-[ 1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naph thalen-2-ylsulphonylamino )­
propionyl]-cyclohexylmethyl-amino]-acetate hydrochloride; MS 
(ISP): 643.6 (M+H)+; 

6 8 d) ethyl [[(S)-3-(1-(amino-imino-methyl)-piperidin-4-
ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonylamino)-p~i­

onyl]-butyl-amino]-acetate hydrochloride (1: 1), MS (ISP): 663.4 
(M+H)+; . 

6 8 e) ethyl (S)-3-[ [3-[ 1-(amino-imino-methyl)-piperj.9-in-4-
~ y lmethy lcarbamoy l]-2-(naph th alen-2-y ls ulph ony latnin o )-
-···---·-------
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propiony l]-cyclopropy 1-amin o ]-propionate hydrochloride, MS 

(ISP): 601.6 (M+H)+; 

68f) ethyl (S)-3-[[3-[l-(amino-imino-methyl)-piperidin-4-

5 ylmethylcarbamoyl]-2-(naph thalen-2-ylsulphonylamino )­

propionyl]-benzyl-amino]-propionate hexafluorophosphate (1: 1 ), 

MS (ISP): 651.6 (M+H)+; 

6 8 g) ethyl (S)-3-[ [3-[ l-(amino-imino-methyl)-piperidin-4-

1 o 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-ylmethyl]-Nl-

15 cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N 1-(3-oxo­
butyl)-succinamide hydrochloride, MS (ISP): 571.6 (M+H)+. --------------

i1iiii~r Example -69 

20 The following acids ·are manufactured analogously to 
Example 3 from the esters of Examples 67 .and 68: 

a) (S)-3-[[3-[ l-(Amino-imino-methyl)-piperidin-4-ylmethy l-
carbamoyl]-2-(naphthalen-2-ylsulphony lamino )-propiony 1 ]-

25 cyclohexyl_-amino]-acetic acid hydrochloride, MS (ISP): 601.6 
(M+H)+; 

b) (S )-[[3-[ l-(amino-imino-methyl)-piperidin-4-ylmethyl-

carbamoyl]-2-(naph thalen-2-ylsulphonylamino )-propionyl]-

30 cyclopropyl-amino]-acetic acid, MS (ISP): 559.6 (M+H)+; 

35 

c) [ [( S )-3-[ 1-(amino-imino-methyl)-piperidin-4-ylmethyl-1 I 
carbamoyl]-2-(naphthalen-2-ylsulphonylamino)-propionyl{ 
benzyl-amino]acetic acid, MS (ISP): 609.5 (M+H)+; 

d) ( S)-[ [3-[ 1-(amino-imino-methyl)-piperidin-4-ylmethyl-. ..,. 
carbamoyl]-2-(naphthalen-2-yls ulphonylami no )-prcfpiony l )-
cyclohexylmethyl-amino]-acetic acid, MS (ISP): 615.5 (M+H)+; 
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e) [[(S )-3-( 1-(amino-imino-methyl)-piperidin-4-ylmethyl-

carbamoyl]-2-(naphtha l en-2-ylsulphonylamino )-propionyl]­

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)+; 

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-

20 

c ar b am oy I] -2-( nap h th al en -2-y ls ul phony I amino )-prop ion y I] -c ye Io - __ _ 
----------

hexylmethyl-amino]-propionic acid, MS (ISP): 629.5. 

Example 70 

1.0 g of N-[N4-[[(S)-1-amidino-3-piperidinyl]methyl]-N2-

(2-naph thy lsul phon yl)-L-asparagin y I ]-N -eye lc)°propy !glycine 

(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 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 (S)-N4-[(S)-1-

( amino-imino-methyl)-piperidin-3-ylmethyl]-Nl-cyclopropyl-N 1-

30 morpholin-4-ylcarbonylmethyl-2-(n aph thalen-2-ylsulphonyl­

amino)-succinamide hydrochloride (1:1), MS (ISP): 628.5 (M+H)+. 

Example 71 
,J 

35 A solution of 0.8 g of benzyl 2-[[(S)-3-[(S)-l-(amino-imino-

me thyl)-piperidin-3-y lmethylcarbamoy l]-2-(n aph thJlen-2-
~-~ 

ylsulphonylamino )-propionyl]-cyclopropyl-amino F' 
ethylcarbamate (Example 56c) in 20 rril methanol is hydrogenated 
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at room temperature for 24 hours after the addition of 0.2 g of 

palladium on charcoal. The catalyst is filtered off, the filtrate is 

evaporated and the residue is dried. 0.57 g of the thus-obtained 

material in 30 ml of THF is added dropwise at oo . to a solution of 

5 0.51 g of 3,4-bis(2-propenyloxy)-3-cyclobutene-l ,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: I). The product fractions are 

10 evaporated and there is obtained, after drying the residue, 0.6 g 

15 

of (S)-Nl-[2-[2-allyloxy-3,4-dioxo-cyclobut- l-enylamino )-ethyl]-

N 4-[ ( S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-N l -
cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-succina_roide ---:.......---
acetate (1:1), MS (ISP): 680.6 (M+H)+. 

Example 72 

B n n ·eplaced 

l1ii11 ~\ii\\\\ 
0.1 g of the material obtained under Example 71 is dissolved 

m 10 ml of acetonitrile with the addition of 1 drop 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)-

30 

35 

N 4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-N 1-

cyclopropyl-Nl-[2-(3,4-dioxo-2-hydroxy-cyclobut-1-enylamino )­

ethyl]-2-(naph thalen-2-y lsulph ony I amino )-succinamide acetate 

(1:1), MS (ISP): 640.5 (M+H)+. 

Example 73 

.1' 
The following acids are manufactured analogously toJ' 

Example 3 from the corresponding esters: 

a) from the ester of Example 49, cyclopropyl-((S.);3-[(S)-1-

(isobutoxycarbonylamin o-imino-methyl)-piperidi"tl .. ~3-y lmethy 1- . 

carbamoyl ]-2-(naph thalen-2-yls ulphonylamino )-pro pi ony I J-



87 

amino]-acetic acid or the amidino group tautomer, MS (ISP): 659.5 

(M+H)+; 

b) from the ester of Example 66, [[(S)-3-[(S)-1-(imino-tert-

5 but ox y carbon y I amino-me thy I )-pi peri di n-3-y I me thy le ar b am o y 1] -

2-(n aph thalen-2-yls ul phony I amino )-propionyl]-cyclopropyl­

amino]-acetic acid or the amidino group tautomer, MS (ISP): 659.7 

(M+H)+. 

IO A compound of formula I, a solvate or salt thereof can be 

15 

20 

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: 

Active ingredient 

Microcrystalline cellulose 

Corn starch 

Example A 

Talc 

Hydroxypropylmethylcellulose 

Example B 

Active ingredient 

Corn starch This Sheet Has Been Replaced 

11111111111111m11111111 Lactose 
Talc 
Magnesium stearate 

Per tablet 

200 mg 
155 mg 

25 mg 

25 mg 
20 mg 

425 mg 

Per capsule 

100.0 git 
I 

20.0 ·mg 

95.0 mg 

4.5 mg 

. ..i·Q.5 mg 
,~ 

~ 220.0 mg 
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Claims: 

1. Sulphonamidocarboxamides of the formula 

a 
Q~ -:-0 I X 
A's'N"M'c,,,.N-...../ I 

I II 

5 y 0 

wherein 

x is a group of formula xi or X2: 

10 T is CH2 or 0, 

15 

R 1, R2, Rll and R21 are each independently H or COO-lower­

alkyl, 
y is H or, where X is a group X2 or where X is a group 

X 1 in which at least one of R 1 and R 2 is not H, then Y 

can also be· CH2COOH or S02-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), 

20 M is a group of the formula Ml or, where X is a group 
X2 or where X is a group X 1 and at least one of R 1, 

25 

R 2 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 M8: 

1
1 

-CH-CH2 -
I 
C=O 
I R4 

~-<Rs 
R3 

j 

-------·--

I 111111111111111111 11111111111 
* C L M S * 
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-CH2CH(NHC(O)O-benzyl)­

=CH(CH2)1-2R7 

:::CHCH2C(O)R8 

::CHCH2NH(C0)1-2R7 

=CHCH2NHC(O)O-benzyl 

(M4) 

(MS) 

(M6) 

(M7) 

(MB) 

R3 is H, lower-alkyl or -alkenyl, ~ryl, heteroaryl, 
cycloalkyl or (aryl, heteroaryl or cycloalkyl)-lower 
alkyl, 

R51 

is H, lower-alkyl, aryl, cycloalkyl or (aryl or 
cycloalkyl)-lower alkyl, 
is H, lower-alkyl or a group R51 optionally bonded 
via lower-alkylene, 
is COOH, COO-lower-alkyl, lower-alkanoyl, OH, 
lower-alkanoyloxy, lower-alkoxy, aryl-lower .. 
alkoxy, CONH2, CONHCH2CH20H, CONHOH, CONHOCH3, 
CONHO-benzyl, CONHS02-lower-alkyl, CONHCH2CH2-
aryl, CONH-cycloalkyl, CONHCH2-heteroaryl, NH2, 
NHCOO-Iower-alkyl, NHCOO-Iower-aralkyl, NHS03H, 
(NHS02 or NHS03)-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-l­
enyl], NHCH2-heteroaryl, NHCOCO-(aryl or lower­
alkyl), NHCOCH2Cl, NHCOCH20-aryl, NHCOCH2-aryl, 
NHCO-(aryl or heteroaryl), NHP03(R9,R IO), 
heteroaryl or CON(CH2)4.9 optionally interrupted by 
0 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 R9 and RIO are H, lower-alkyl or phenyl, 

35 

with the proviso that R4 must not be phenyl w~ 
Q, Rl, R2, R3 and R5 are simultaneously H, 
is benzylamino or N(CH2)4.9 optionally interrupted 
by 0 or S and optionally substitued by up to 2 
substituents from the group of lower-alkxJ.r'COOH, 

~ COO-lower-alkyl, CH20H and CH20-benzyl, 

11111111111111 11111 11111111111 * C L M s * 
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R 7 and R 8 are ary 1, heteroary 1, cycloalky 1 or heterocycl y 1, or 
R8 is N(CH2)4-9 optionally substituted by up to 2 

substituents from the group of oxo, COO-lower-alkyl, 
(CH2)0-10H, (CH2)0-10CO-lower-alkyl, CONH2. CONH-

5 lower-alkyl or CON(lower-alkyl)2, 

10 

as well as hydrates or solvates and physiologically compatible 
salts thereof. 

2. Compounds according to claim 1, wherein 

x is a group xi in which the guanidino group is unprotected, 
Y is H, 
A is aryl, heteroaryl or heterocyclyl, 
Q has the same significance as in claim I and 

15 M is either a group Ml 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 RS are simultaneously H, and 

RS is H, lower-alkyl or a group R52 optionally bonded via lower­
alky lene, 

20 R52 is COOH, COO-lower-alkyl, lower-alkanoyl, OH, lower­
alkanoyloxy, NH2, NHCOO-lower-alkyl, NHS03H, (NHS02 or 
NHS03)-lower-alkyl, NH-lower-alkanoyl, NHCOCOOH, 
NHCOCOO-lower-alkyl or NHP03(R9,R 10), or, where Q is not H, 
then 

25 M can also be a group M2 in which N(R6) is N(CH2)4_9· optionally 
ring-substituted by COOH or COO-lower-alkyl. 

3. Compounds according to claim 1, wherein Y is H, X is a 
group Xl and M is a group Ml and, where at least one of Rl and R2 

30 (in Xl) 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. 

,,1 
4. Compounds according to claim 1, wherein Y is H, 1c is a 

group X2 and M is a group Ml or M2. 
35 

5. Compounds according . to claim I, wherein Y_,_}s H, X is a 
group Xl and M is group MS or M6, with the provisd,.that at least 

I 1111111111111 1111111111111111 
1- nus SHEET HAS BEEN 

Rf.PLACED * C L M S * 
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one of Rl and R2 (in Xl) is not H and/or that Q is not H and/or that 

A is alkyl or cycloalkyl. 

6. Compounds according to claim I, wherein Y is H, X is a 

s group Xl and M is a group M3 or Ml, with the proviso that at least 

one of Rl and R2 (in Xl) 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 

1 o H, X is a group Xl and M is a group Ml and, where at least one of 

R 1 and R2 (in Xl) 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 Xl and M is 

a group Ml 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, CONH2 or 

tetrazolyl. 

10. Compounds according to claim 1, wherein Q is H, CH3, 

25 CH2COOH, CH2CH20H or CH2COOC2Hs. 

30 

1 1 . Compounds according to claim 1, wherein X is a group 

X 1, T is CH2, one of R 1 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 

Xl, T_is 0, one of Rl and R2 is Hand the other is H or COOC2H5.
1 ,1 

13. Compounds according to claim 1, wherein X is a group 
35 x2 and Rll and R21 are H. 

14. Compounds according to claim 1, wherei~~ is a group 

MI, R3 is H, CH3, propyl, isopropyl, butyl, pentyl, allyl,_ cyclopropyl, 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclohexylmethyl, 
pyridy~methyl 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 I or 14, wherein R5 is a 
group (CH2)0-2-R50 and R50 is H, OH, C(CH3)20H, COCH3, OCOCH3, 
COO(H, CH3 or C2Hs). NHCOOCH3, NHCOCH3, tetrazolyl, CONH2, 
methyloxadiazolyl, OCH3, benzyloxy, morpholinocarbonyl, 

1 o CONHOCH3, CONHO-benzyl, CONHS02CH3, CONHCH2-pyridyl, CONH­
cyclopropyl, CONHCH2CH2-C6lf3(0H)i, CONHCH2CH20H, NHCOCOOH, 
NHCOCOOCH3, NHCOCOOC2Hs, NHSD3H, NHSQiCH3, NHCOO-benzyl, 
NHCOCH2Q,NHCOCH2C4ffs, NHCOCOC6fls, NHCOCOCH3, NHCO­
pyridyl, NHCO-pyridyl N-oxide, NHCO-pyrazinyl, 

15 NHCOCH2C6H3(0H)2, NHPO(OC6Ff5)2, NHPO(OC2H5)2, 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. 

1 7. Compounds according to claim I or 2 from the 
following group: 

25 N-[N 4_-[[(S)-1-Amidino-3-piperidinyl]methylJ-N2-(2-
naphthylsulphonyl)-L-asparaginyl]-N-cyclopropylglycine, 

( S )-[ [3-[( S )-1-(amino-imino-methyl)piperidin-3-ylmethyl­
carbamoyl]-2-(naphthalene-2-sulphony lamino )propionyl] cyclo-

30 propylamino]propionic acid, 

35 

[ (S )-3-( (S )-1-(amino-imino-methyl)piperidin-3-ylmeth/l­
carbamoyl]-2-( 4-trifl uoromethy 1-phenylsulphonyl amino)- JI 
propionyl-cyclopropyl-amino]acetic acid. 

18. Compounds according to claim 1 or 2 from the following 
_.j group: ____ :if',__·· ___ _ 
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(S)-N4-[(S)-1-(Amino-imino-methyl)piperidin-3-ylmeth yl]-
. . 

Nl -carboxymethyl-Nl -cyclopen tyl-2-(naphthalene-2-
sulphonylamino)succinamide, 

5 [ (S)-3-( ( S )-2-(amino-imino-methyl)piperidin-3-ylmethy l-
carbamoyl]-2-(naphthalene-2-s ulphony I amino )propiony l ]-propy 1-
aminoacetic acid, 

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

15 

[2-[ [( S )-3-[(S)-1-(amino-imino-methyl)piperidin-3-yl­
methylcarb amoy l]-2-(naph thalene-2-sulphony I amino)­
propionyl]-butyl-amino ]ethyl] oxamic acid, 

( S)-N 4-[(S)-1-(amino-imino-methyl)piperidin-3-ylmethy l]­
N 1-butyl-2-(naphthalene-2-sulphonylamino)-Nl -(2-
sulphoamino-ethyl)-succinamide, 

20 [ (S)-3-[(S )-1-(amino-imino-methyl)piperidin-3-ylmethyl-
carbamoy 1]-2-( 4-t-buty !phenyl s ul phony I amino )-propiony 1-cycl o­
propyl-amino ]-acetic acid. 

19. Compounds according to claim 1 from the following 
25 group: 

30 

3-[ [(S)-3-((S)-1-(Amino-imino-methyl)-piperidin-3-yl­
carbamoyl]-2-( 4-carbamoyl-phenylsulphonylamino )-prop ion y l]­
cyclopropy I-amino ]-propionic acid, 

(S)-N 4-[( S )-1-(amino-imino-methyl)-piperidin-3-ylmethyl] -
Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N 1-(2- / 

.) 
(pyrazin-2-ylcarbonylamino)-ethyl]-succinamide, .1· 

35 (S)-N4-[( S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl -cyclopropyl-N I -(2-(3 ,4-dihydroxy-phenyl)-ethyl_~ 
carbamoylmethyl]-2-(naphthalen-2-ylsulphonylarmiiol:_ _____ . 
succinamide. 
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20. Compounds according to claim 1 from the following 

group: 

5 2-[(S)-2-[(S )-1-Amino-imino-methyl)-piperidin-3-

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

carbamoyl]-ethylsulphamoyl]-benzoic acid, 

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

1 o ylcarbamoyl]-2-( 4-cyano-phenylsulphonylamino)-propionyl ]­

cyclopropyl-amino]-propionic acid, 

(S )-N4-[ 4-(amino-imino-methyl)-morpholin-2-ylmethyl]­

N l-cyclopropyl-Nl-[2-(tetrazol-5-yl)-ethyl]-2-(naphthalen-2-

15 ylsulphonyl)-succinamide, 

20 

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

ylmethylcarbamoyl]-2-(naphthalen-2-ylsulphonyl)-propionyl]­

cyclopropyl-amino]-acetate, 

[ [ ( S)-3-[ 4-( a min o-imin o-me th yl)-morph olin-2-y I methyl­

carbamoyl]-2-( n aph thalen-2-y lsul ph on yl)-propion y I ]-eye! o­

propyl-amino ]-acetic acid, 

25 2-[[(S)-3-[(S)-l-(amino-imino-methyl).;.piperidin-3-

y lme thy le ar b amoy l]-2-(n aph th al en-2-y Is u I phony I amino)­
propion y l ]-cyclopropy l-amino ]-eth y lsul ph amic acid, 

( S)-N4-[ (S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-

30 Nl-(2-chloroacetylamino-ethyl)-Nl-cyclopropyl-2-(naph thalen-2-

ylsulphonylamino)-succinamide, 

I 
( S)-N4-[(S)-l-( amino-imino-methyl)-piperidin-3-ylme'thyl]-

Nl -cyclopropyl-2-(naphthalen-2-ylsulphonylamino )-N 1-(2-

35 phenoxyacetylam.ino-ethyl)-succinamide, 
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(S )-N 4-((S )-1-(amino-imino-methyl)-piperidin-3-ylmethyl]­
N 1-cyclopropyl-2--(naphthalen-2-ylsulphonyiattiino )-N 1-[2-(2-
oxo-2-phenyl-acetylamino )-ethyl]-succinamide, 

s (S)-N4-[(S )-1-(amino-imino-methyl)-piperidin-3-ylmethyl]-
Nl-cyclopro.pyl-2-(naph thalen-2-ylsulphonylamino )-NI -[2-(2-
oxo-propiony !amino )-ethy l]-succinamide, 

( S)-N 4-[(S )-1-(amino-imino-methyl)-piperidin-3-ylmethy l]-
10 Nl-cyclopropyl-2-(naphthalen-2-ylsulphonylamino)-N 1-[2-

(pyridin-3-ylcarbonylamino)-ethyl]-succinamide, 

(S)-N4-[(S)-1-(amino-imino-methyl)-piperidin-3-ylmethyl]­
Nl-cyclopropyl-2-naphthalen-2-ylsulphonylamino-N l -(2-( 1-oxy-

15 nicotinoylamino)-ethyl]-succinamide. 

20 

25 

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 

o~s~o M II ------------A,,. 'N"' 'COOH 
I 
y 

with an amine of the formula 

This Sheet Has Been R 
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30 

35 

Q-NHCH2-X III 

J' 
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 
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a 
0 0 I 
~s~ M N X3 IV 

A"' 'N' 'C,.. ......,........ 
I II 

y 0 

wherein X3 is a group X31 or X32: 

\ 

5 H 

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 

15 

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. 

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 Xl and at least one of R 1, R2 and Q is not ~ or 

wherein X is a group X2, and compounds of formula IV in 
accordance with claim 22, wherein M is a group Ml or, whe~X3 is 
a group X32 or where X3 is a group X3 l 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. <. 
---......· ___ _ 
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