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—~ (CHR?2) ,—>H:NCO—- (CHR?) o= Z-

NgE#xE > PR #EH (1 -12C) K& (2~

REXHEAHE (AP2 L4 1 Serine protease inhibitors )

. . . N
The invention relates to a compound having the formula I

H
N

,l'
A-B-X-NH-CH-C(0)-Y (1)

wherein
A is H, optionally substituted D,L a-hydroxyacetyl, R', R'-O-C(0)-, R'-C(0)-, R'-SO,-,
R’00C-(CHR?),,-SO,-, R200C-(CHR?),-, H,NCO-(CHR?),,-, or an N-protecting group,
wherein R' is selected from (1-12C)alkyl, (2-12C)alkenyl, (2-12C)alkynyl and
(3-8C)cycloalkyl, which groups may optionally be substituted with (3-8C)cycloalkyl,
(1-6C)alkoxy, oxo, OH, COOH, CF; or halogen, and from (6-14C)aryl, (7-15C)aralkyl and
(8-16)aralkenyl, the aryl groups of which may optionally be substituted with (1-6C)alkyl,
(3-8C)cycloalkyl, (1-6C)alkoxy, OH, COOH, CF; or halogen; each group R? is

independently H or has the same meaning as R'; mis 1, 2 or 3;

Pl v P TR By b R
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+ OH>» COOH »CF . REKXWMAR: —R2EEIR 3 {
HRAEGHRRAAMEX  m21 > 2R3 : Lo
Be—# ' RA-NH-CHIU((CH. ) ,C (0) |
OH) -C (0) ~ZHERREBEBMTEMWAEDPD RO » 1 ¥ o
» 2®3 —N((1-12C)#HE#E-CH,.-—CO - iy I
, - N ((2-12C)#%)-CH,-CO-+ —-N g}
((2-12C)HH#E) -—CH.—-CO-" —-N (%% g‘
)—CHZCO—'D—l—Tiq’D—3—Tiqv 4
D—-—Atc*»Aic>D-1—-Piqgq*»D-3-Pig -

KEEHEAE WHEIPIPHYHMELL - KD -—EHER > H
BEBITUREEHEN - (1 -6 C) EIRMAABH KA
f1B—RER*R4AN-CHRS>-C (0) —®% - HH

B is a bond, an amino-acid of the formula -NH-CH[(CH,),C(O)OH]-C(O)- or an ester
derivative thereof and p being 0, 1, 2 or 3, -N((I-12C)alkyl)-CH,-CO-,
-N((2-12C)alkenyl)-CH,-CO-, -N((2-12C)alkynyl)-CH,-CO-, -N(benzyl)-CH,-CO-, D-1-
Tiq, D-3-Tiq, D-Atc, Aic, D-1-Piq, D-3-Piq or a L- or D-amino acid having a hydrophobic,

I
I
I
|
I
|
ELRBHE (BBLLAH ) T
|
I
|
|
I

basic or neutral side chain, which amino acid may optionally be N-(1-6C)alkyl substituted,

or A and B together are the residue R’R*N-CHR®-C(0)-, wherein R* and R* independently
are R', R'-0-C(0)-, R'-C(0)-, R'-SO;-, R’00C-(CHR?),-SO;-, R?*00C-(CHR?),-,
H,NCO-(CHR?),,-, or an N-protecting group, or one of R® and R* is connected with R® to
form a 5- or 6-membered ring together with “N-C” to which they are bound, which ring
may be fused with an aliphatic or aromatic 6-membered ring; and R’ is a hydrophobic,
basic or neutral side chain;

X is an L-amino acid with a hydrophobic side chain, serine, threonine, a cyclic amino acid

optionally containing an additional heteroatom selected from N, O or S, and optional*

PR PR O e S0 H Ome A R SRS

I
)
I
I
I
|
|
|
I
I
I
l
I
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-NH-CH N-CH,-C(0)- -NH N-CH,-C(0)-
0 0
514
EXBARRHE (BRLLAE )

substituted with (1-6C)alkyl, (1-6C)alkoxy, benzyloxy or oxo, or X is -NR2-CH,-C(0)- or
the fragment

(CH,) YN
AN

NH-CH _N-CHyC(O) -NHI N-CH,-C(O)-
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EXERRAE (BRAILAR )

whereinnis 2, 3, or4, and Wis CHor N;

Y is H, -CHF,, -CF;, -CO-NH-(1-6C)alkylene-C¢Hs, -COOR® and R® being H or
(1-6C)alkyl, -CONR’R® and R and R® being independently H or (1-6C)alkyl or R’ and R®
together being (3-6C)alkylene, or Y is a heterocycle selected from 2-thiazole, 2-thiazoline, 2-
benzothiazole, 2-oxazole, 2-oxazoline and 2-benzoxazole, which heterocycles may optionally
be substituted with (1-6C)alkyl, phenyl, (1-6C)alkoxy, benzyloxy or oxo;

andris0, 1,2 or 3;

or a prodrug thereof or a pharmaceutically acceptable salt thereof.

The compounds of the invention have anticoagulant activity and can be used in treating or

preventing thrombin-related diseases.
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Ie) .
g '*; #(°a %‘{E‘
,, i 7
A Z (A % 86102260 3 &A1 F 35 %
TS T E R REBIFIAZ
£ #1

FAB+: 509.2 [M+H]+;481.2 [509-CO]+;527.2 [509+H0]; FAB-: 506.8 [M-H]

T 2
ES+: 537.4 [M+H]+;555 [5637+H,0]

7 P 3

'ES+: 503 [M+H]+:521 [503+H,0]+

2 4l 4 |
H .
ES+: 537 [M+H]+:555 [537+H,0]+; ES-: 535 [M-H]-;553 [535+H,0]-

z 19 5:
ES+: 537 [M+H]+;555 [5637+H,0]+;577 [555+Na]+; ES-: 535 [M-H]-;553
[535+H,0]-:571 [535+Cl]-;589 [553+Cl]-

x ] 6:
ES+: 533 [M+H]+:551 [533+H,0]+:515 [533-H,0]+:507 [533-COJ+: ES-: 531
[M-H]-:549 [531+H,0]-.

£ Bl

ES+: 537.8 [M+H]+:555.6 [537.6+H,0]+

T #ls:

ES+: 469[M+H]+: 451 [469-H,0]+

% #lo

ES+ 579 [M+H]

%‘:‘- 45’] 10:

ES+: 491.3:[M+H]+ and ES+: 491.3:[M+H]+
T 11

ES+: 517 [M+H]+;535 [M+H,0+H]+;499 [M+H-H,0]+,
ES-: 515 [M-H]-;533 [M+H,0O-H]-

T 12
ES+: 541 [M+H,O+H]+
£ s

FAB+: 463 [M+H]+;464 [M1+H]+, FAB+: 463 [M+H]+,464 [M1+H]+

T #l14 )
ES+: 445 5:[M+H]+;223.5:[M+2H]2+;463.5:[M+H,0]+.

1
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£ #lis
ES+: 506 [M+H]+;524 [M+H,0]+

= 1] 16:
ES+:465 [M+H]+;483 [M+H,0]+.

7 #AT
ES+:459 [M+H]+;477 [M+H,0]+
T #l18:
ES+: 543 [M+H]+;561 [M+H,0]+

T ] 19:

ES+: 490.4 [M+H]+;512 [M+Na]+;
B —IEEeREAEN

ES+: 490.4 [M+H]+;512 [M+Na]+

£ #l 20

ES+: 452 .4:[M+H]+;470.4:[452+H,0]+

k) 7] 21:

ES+: 520 [M+H]+;538 [520+H,0]+;560 [538+Na]+
T P22

ES+: 557 [M+H]+:575 [557+H,0]+

% 23 .

ES+: 523 .4:[M+H]+:525.4:541.4:[523 +H,0]
A 24:»

ES+: 571.4 [M+H]+: 589.6 [571+H,0]+

£ 25
ES+:537 [M+H]+;555 [537+H,0]+

T 1] 26:
ES+:583 [M+H,O+H]+

T #mlar
ES+:643.4:[M+H]+

% fl2s:
ES+:610.4 [M+H]+:632.4 [M+Na]+

£ 4 29
ES+: 682 [M+H]+:704 [M+Na]+:
ES-: 680 [M-H]-;794 [M+TFA-H]-:662 [M2-H]-;716 [M+Cl]-

2
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= 30
ES+:508.4 [M+H]+;526.4 [508+H,0]+:548 [M+H,0+Na]+

£ 431
ES+:522 [M+H]+: 540 [522+H,0]+:544 [M+Na]+:562 [544+H,0]+

Py

= 17 32:
ES+:548 [M+H]+;566 [548+H,0]+

z 1] 33:
ES+: 612.6 [M+H]+;630.6 [M+H,0+H]+;652.6 [M+H,0+Na]+

=

£ 34
ES+:598.6 [M+H]+:616.4 [M+H,O+H]+:638.6 [M+H,O+Na]+

£ 1] 35:
ES+:542 [M+H]+:560 [M+H,O+H]+;564 [M+Na]+:582 [M+H,0+Na]+

" # 36

FAB+: 632.3 [M+H]+;650.3 [M+H,0+H]+;
FAB-: 630.2 [M-H]-,666/668 [M+Cl]-; 684.2/686.2 [M+Cl+H,0]-

£ 737, EHBmARY A
FAB+: 570 [M+H]+,

FAB-: 568 [M-H]-,604/606 [M+CI]-
FEETBR EAR B:

FAB+: 570 [M+H]+,

FAB-: 568 [M-H]-,604/606 [M+Cl}-

Pl 38
ES+: 536 [M+H]+;554 [M +H,0+H]+:558 [M+Na]+;576 [M+H,0+Na]+
£ 39

ES+: 536.6:[M+H]+;554.4:[M+H,O+H]+
ES-: 534.6:[M-H]+

& {5 40: FEHBREBDA:

ES+: 626 [M+H]+:644 [M+H+H,O]+

ES-: 624.6 [M-H]-642.6 [M+H,0-H]-:660 [M+ClJ-
JEHek 2445 B

ES+: 626 [M+H]+:644 [M+H+H,0]+ :666 [M+H,0+Na]+;
ES-: 624.6 [M-H]-;642.6 [M+H,0-H]-,660 [M+Cl}-
{5 41: isomer A:

ES+: 598.9 [M+H];

isomer B:

FAB+: 594.0 [M+H]+;

FAB-: 591.9 [M-H]-.
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z 5] 42:
ES+:612.9 [M+H]+

T #l43:

ES+:598.4 [M+H]+;616.4 [M+H,0+H]+;620 [M+Na]+
7 —EH R A

ES+: 598 [M+H]+:620 [M+Na]+:537.6

T 1l 44

ES+: 532.4 [M+H]+:562.4 [M+H,0+H]+:
ES-: 530.6 [M-H]-;560.6 [M+H,0-H]-

A —3IE ik Ligan .

ES+: 532.4 [M+H]+:

ES-: 530.4 [M-H]-

7 18] 45:
ES+:548 2[M+H]+:274.7:[M+2H]2+

T 1] 46:

ES+: 572.5:[M+H]+:286.9:[M+2H]2+;

B — e g

ES+:572.5:[M+H]+;594 .4:[M+Na]+;286.9:[M+2H]2+;

£ Blar
ES+:576.4/578.4:[M+H]+;598.5/600.5:[M+Na]+;
7 — e $tak EAE4h
ES+:576.4/578.3:[M+H]+;288.9:[M+2H]2+

{7 48:
ES+:508.8:[M+H]+:526.9:[M+H,0+H]+:255.0: [M+2H]2+:
7 —EHR Eagdh:
ES+:508.8:[M+H]+;526.8:[M+H,O+H]+;255.0:[M+2H]2+

£ 49

JEstek Zakdh 1:
FAB+:576.2 [M+H]+;
FAB- 574.0 [M-H]-
FEHR B4 2.

FAB+: 576.2 [M+H]+,
FEEER E a4 3:

FAB+: 576/578 [M+H]+;
FE¥ ek 2 g 4

FAB+: 576/578 [M+H]+;

£ ] 50
FAB+: 618.3 [M+H]+

7 — 3 steh Bakin:
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FAB+: 618.3 [M+H]+:710.3 [M+H+Glyc]+

z 1] 51:

ES+: 602 [M+H]+
B — e steR Eagdh
ES+: 602 [M+H]+

5 18] 52:
ES+:576 [M+H]

A —IEHR E .
ES+:576.4 [M+H]+

T %] 53:
ES+:576 [M+H]

7 — ks B4R
ES+:576 [M+H]

£ 54

ES+:534.4 [M+H]+;556.6 [M+Na]+
7 —3EHsh i

ES+:534 .4 [M+H]+;556.4 [M+Na]+

F 4l 55

ES+:562.6 [M+H]+:584.4 [M+Na]+;580.4 [M+H,0+H]+
#— ek Bigdh.

ES+: 562 [M+H]+:584 [M+Na]+;1123.8 [2M+H]+

i1 1] 56:

ES+: 562.4 [M+H]+; 584.4 [M+Na]+
B —3Eser B

ES+: 562.6 [M+H]+; 1123.8 [2M+H]+

= 1] 57:

ES+: 576 [M+H]+:598 [M+Na]+;548 [M+H-H,0]+;
B — e gter Ei%4h:

ES+: 576 [M+H]+;598 [M+Na]+

£ {5 58:
ES+: 504.2:[M+H]+:252.6:[M+2H]2+

' 5] 59:
ES+:582.2 [M+H]+:604.2 [M+Na]+

£ 4l 60:

ES+:576 [M+H]+;598 [M+Na]+;558 [M+H-H,0]+;
B — 4R LAk

ES+:576 [M+H]+;598 [M+Na]+;558 [M+H-H,O]+

5
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% ) 61
ES+:562 [M+H]+;584 [M+Na]+
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