
11 AUG 2006  WO 03/076458 PCT/G1103/00905 INHIBITORS  The present invention
relates to a series of novel compounds that are selective inhibitors  of the
enzyme plasma kallikrein, to pharmaceutical compositions comprising these
inhibitors, and the use of such compositions in the treatment of human
diseases.  BACKGROUND The enzyme plasma kallikrein, also known by the
classification EC.3.4.21.34, is a member  of a family of trypsin-like serine
protease that also includes tissue kallikrein, thrombin,  trypsin and
plasmin. It is found in plasma as an inactive zymogen that is activated by
Factor Xlla. The enzyme has a broad spectrum of activity. Plasma kallikrein
liberates  the vasoactive peptide bradykinin from high molecular weight
kininogen by cleavage of  Lys-Arg and Arg-Ser bonds. The same peptide can
also be liberated from low molecular  weight kininogen in the presence of
neutrophil elastase. It is also capable of activating  prourokinase and
plasminogen, and is also thought to participate in the conversion of
prorenin to renin. Plasma kallikrein is an essential component of the
intrinsic blood  coagulation cascade although its role does not involve the
release of bradykinin or  enzymatic cleavage. High molecular weight
kininogen, the preferred substrate for plasma  kallikrein, is essential for
the activation in this cascade (K. D. Bhoola et al., Pharm. Rev.,  1992, 44,
1-80). The physiological effects of plasma kallikrein are likely to result
from the proteolytic  cleavage of kininogens to liberate kinins or of other
substrates, e.g. precursors of growth  factors. Kinins such as bradykinin
are potent mediators of inflammation. In addition they  influence cellular
functions such as blood pressure, local blood flow, glucose transport and
cell proliferation. These cellular actions which are modified by release of
secondary  messengers such as platelet activating factor, leukotrienes,
prostaglandins, Substance P,  acetylcholine and noradrenaline. Several
groups have disclosed synthetic inhibitors of plasma kallikrein. These
include  arginine ketomethylene derivatives (WO 92/04371 and D. M. Evans et
al.,  Immunopharmacology, 1996, 32, 115-116), noragmatine and agmatine
derivatives (WO  95/07291, WO 94/29335), benzamidine derivatives (J.
St(err)rzbecher at al., Brazilian J. Med.  



Biol. Res. 1994, 27, 1929-1934), boronic acid derivatives (US 5,187,157) and
1 11 AUG 20%  WO 03/076458 PCT/GB03/00908 aminomethylcyclohexanoyl
derivatives (N. Teno et al, Chem. Pharm. Bull., 1993, 41,  1079-1090). The
aminomethylcyclohexanoyl derivatives have been shown to be active in  models
of collagen-induced arthritis in mice (Y. Fujimora et a/., Agents Actions,
1993, 39,  42-48) and endotaxin-induced disseminated intravescular
coagulation (DIC) in rats (S.  Okamoto et al., Agents Actions (Supplement),
1992, 38(Part 1), 198-205). The boronic  acid derivatives are active in
models of inflammatory bowel disease (A. Stadnickl et aL,  Digestive
Diseases and Sciences, 1996, 41, 912-920 and FASEB, 1998, 12, 325-333).
Selectivity with respect to the other members of the trypsin-like serine
protease family is  an important issue. Inhibitors of tissue kallikrein
displaying poor plasma kallikrein activity  have previously been reported
(M. Szelke et aL, Brazilian J. Med. Blal. Res. 1994, 27,  1935 and D. M.
Evans at al., Immunopharmacology, 1996, 32, 117), but there remains a  need
for compounds that selectively inhibit plasma kallikrein and not tissue
kallikreln.  BRIEF DESCRIPTION OF THE INVENTION The present invention
relates to a series of acylaminopiperidine-l-carboxamidines that are
inhibitors of plasma kallikrein. These compounds demonstrate good
selectivity for plasma  kallikrein, and are potentially useful in the
treatment of inflammatory bowel disease,  arthritis, inflammation, septic
shock, hypotension, cancer, adult respiratory distress  syndrome,
disseminated intravascular coagulation, cardiopulmonary bypass surgery and
bleeding from post-operative surgery. The invention further relates to
pharmaceutical  compositions of the inhibitors, to the use of the
compositions as therapeutic agents, and to  methods of treatment using the
compositions. DETAILED DESCRIPTION OF THE INVENTION In a first aspect, the
present invention comprises a series of novel 4-(dipeptidylamino)-
piperldine-1-carboxamidines according to general formula 1. 2 11 AUG 2006
WO 03/076458 PCT/GB03/00908 



NH  R 2 0 NI-12  ~,YH R~ N N N  H H  0 R 3 1 In general formula 1, R1
represents a group selected from a hydrogen atom (H), a lower  4  alkyl
group, a group according to R4-CO, a group according to R4-O2CCH2, a group
according to R5-OCO, and a group according to R6-S02. R2 represents a group
selected  from a lower alkyl group, a cycloalkyl or (C5-C12)cycloalkylalkyl
group, either of which may  optionally be substituted with an alkyl or
alkoxy group, an aralkyl group which may  optionally be substituted with up
to three groups chosen from F, Cl, Br, 1, OH, lower alkyl,  O-(Iower alkyl),
O-benzyl, NH2, NO2, NH-acyl, CN and CF3, and an aralkyloxymethyl group
which may optionally be substituted with up to three groups chosen from F,
Cl, Br, OH,  lower alkyl and O-(Iower alkyl). Alternatively, R1 and R'
together may constitute an ortho- xylylene group (o-C6H4(CH2)2). The
aromatic ring of this xylylene group may optionally be  substituted with a
group selected from F, Cl, Br, OH, lower alkyl and O-(lower alkyl). R3
represents a group selected from H, OH and O-(Iower alkyl).  R' represents a
group selected from H, lower alkyl and phenyl. R5 represents a group
selected from lower alkyl, phenyl and benzyl. In the context of the present
disclosure, the terms "alkyl group" and "lower alkyl group" are  used
interchangeably to denote linear and branched saturated hydrocarbon groups
with  between I and 8 carbon atoms, such as methyl, ethyl, isopropyl,
tart-butyl, neopentyl and  isooctyl groups. The term "cycloalkyl group" is
used to denote monocyclic or polycyclic saturated  hydrocarbon groups with
between 3 and 12 carbon atoms, such as cyclopropyl,  cyclohexyl,
bicyclo[4.4.0]decyl (i.e. decahydronaphthyl) and adamantyl groups. 3 11 AU6
2006  WO 03/076458 PCUGB03/00908 



The term "cycloakylalkyl group" is used to denote alkyl groups that bear a
cycloalkyl group  as a substituent, such as cyclohexylmethyl and
1-(cyclopentyl)ethyl groups. Where a limit  is specified, as in
(Ca-Cb)cycloalkylalkyl, this denotes that the cycloalkyl moiety has  between
a and b carbon atoms, The term "alkoxy group" is used to denote O-(alkyl)
groups. The term ~acyl group" is used to denote formyl (H-CO) and alkyl-CO
groups. The term "aralky) group" is used to denote alkyl groups that bear an
aryl group as a  substituent, such as benzyl and 1-naphthylmethyl groups.
The term "aryl group" includes  phenyl, naphthyl, furyl, thienyl, pyrrolyl
and pyridyl groups. The term "aralkyloxymethyl group" is used to denote
aralkyl-OCH2 groups. The compounds of the present invention all have a
guanidine functional group and so can  form addition salts with acids. To
the extent that such acids are pharmaceutically  acceptable then these salts
fall within the scope of the invention. Examples of suitable  acids include
acetic acid, trifluoroacetic acid, furnaric acid, malic acid, citric acid,
benzoic  acid, benzenesulphonic acid, hydrochloric acid, sulphuric acid and
phosphoric acid.  Certain compounds within the invention have an acidic
functional group and so can form  salts with alkaline and alkaline earth
metals. Again, insofar as these are pharmaceutically  acceptable they are
included in the scope of the invention. Examples of such salts  include the
sodium, potassium and calcium salts. The compounds of the present invention
all have at least two stereogenic centres  (asymmetric carbon atoms) and so
can exist as optical isomers, such as eriantiomers,  diastereomers and
epimers. All such isomers are included. in the scope of the present
invention, Mixtures of such isomers, including (but not limited to) racemic
mixtures are  also included in the scope of the invention. in a preferred
embodiment, the present invention comprises compounds according to  general
formula I in which R' is selected from H, lower alkyl and R4-O2CCH2 4 11 AUG
2006  WO 03/076458 PCUGB03/00908 In another preferred embodiment, the
present invention comprises compounds according  to general formula I in
which R 2 is selected from (C6-C10)cycloalkylalkyl, benzyl optionally  



substituted with up to three groups chosen from F, Cl, Br, OH, lower alkyl
and 0-(Iower  alkyl), phenethyl optionally substituted with up to three
groups chosen - from F, Cl, Br, OH,  lower alkyl and O-(Iower alkyl), and
benzyloxymethyl optionally substituted with up to three  groups chosen from
F, Cl, Br, OH, lower alkyl and 0-(Iower alkyl). More preferably R 2 is
selected from cyclohexylmethyl, decahydronaphth-2-ylmethyl, benzyl,
4-fluorobenzyl, 4- chlorobenzyl, 4-hydroxybenzyl, 4-(Iower alkyl)oxybenzyl,
a-hydroxybenzyl, a- methoxybenzyl, phenethyl and benzy[oxymethyl. In another
preferred embodiment, the present invention comprises compounds according
to general formula 1 in which the absolute stereochemistry is as depicted in
general  formula IA. More preferably, the absolute stereochemistry is as
depicted in general  formula 18. NH  R R 2 H H" 0 j:DN NH 2  N N  H H 0 R 3
1A  NH  R 2 'N 'J~ NH 2  R~ N W~~ N J:D  H H  0 1 B In another preferred
embodiment, the present invention comprises a compound selected  from:
(2'S,2"R)-4-(2'-(2"-amino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-phenylprop
anoyl- amino)piperidine-1-carboxamidine', 5 11 AUG 2006  WO 03/076458
PCT/GB03/00908
(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3'~-(4"~-ethoxyphenyl)propanoylamino)
-3~- phenylpropanoylamino)piperidine-1-carboxamidine;  



(2'S,2"R)-4-(2'-(3"-(4"'-ethoxyphenyl)-2"-(methyloxycarbonylmethylamino)-
propanoylamino)-3'-phenylpropanoylamino)pipeeidine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-amino-3"-cyclohexylpropanoylemino)-3'-phenylpropanoyl-
amino)piperldine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2'-carboxymethylamino-3'-cyclohexylpropancylamino)-3'-
phenylpropanoylamino)piperldine-1-carboxamidine;
(2'S,2"R)-4-(2'-(3"-cyclohexyl-2'-(methyloxycarbonylmethylamino)propanoylami
no)-3'- phenylpropanoylamino)piperidine-1-carboxamidine;
(2-S,2"R)-4-(2'-(2"-amino-3"-phenylpropanoylamirio)-3'-phenylpropanoylamino)
piperidine- 1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-phenylpropanoylamino)-3'-phenyl-
propanoylamino)piperldine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-(methyloxycarbonylmethylamino)-3"-phenylpropanoylamino)-
3'- pheny(propanoylamino)piperldine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-amino-3"-decahydronaphth-2"'-yipropanoylamino)-3'-phenyl
propanoyl- amino)piperidine-1-carboxamidine;
(2-S,2"R)-4-(2'-(2"-carboxymethylamino-3"-decehydronaphth-2"'-ylpropanoylami
no)-3'- phenylpropanoylamino)pipeddine-1-carboxamidine;
(2'S,2"R)-4-(2'-(3'-decahydronaphth-2"'-yi-2"-(methyloxycarbonylmethylamino)
propancyl- amino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine;
(2'S,2"R,3'R)-4-(2'-(2"-amino-3"-cyclohexylpropanoylamino)-3'-hydroxy-3'-phe
nyl- propanoylamino)piperldine-1-carboxamidine; 6 11 AUG 2006  WO 03/076458
PCUGB03/00908 (2'S,2"R,
3'R)-4-(2'-(2"-carboxymethylamina-3"-cyclohexylpropanoylamino)-3'-hydroxy-3'
- phenylpropanoylamino)piperidine-1-carboxamidine;
(2'S,2"R,3'R)-4-(2'-(3"-cyclohexyl-2"-(methyloxycarbony[methylamino)propanoy
lamino)-3'- hydroxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine;
(2-S,2"R,3'R)-4-(Z-(2"-amino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-methoxy
-3'-phenyl- propanoylamino)piperidine-1-carboxamidine; 



(2'S,2"R,3'R)-4-(2'-(2''-carboxymethylamino-3"-(4"'-ethoxyphenyl)propanoyiam
ino)-3'- methoxy-3'-phenylpropanoylamino)piperldine-1-carboxamidine; and
(2'S,2"R,3'R)-4-(2'-(3"-(4"-ethoxyphenyl)-2"-(methyloxycarbonylmethylamino)-
propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-l-carboxamidin
e,  The compounds of the present invention may be prepared by the methods
generally  known in the art, and particularly those methods used in the
field of peptide chemistry. A  useful starting material is
4-amino-1-benzylpiperldine (2). Protection of the primary amine  with a
tert-butyloxycarbonyl (Boc) group to give 3 and hydrogenolysis provides
piperidine  derivative 4. This can be treated with isothiourea derivative 6
to give the  carboxamidinopiperidine derivative 6 in which the amine and
guanidine functional groups  are differentially protected. 7 11 AUG 2006  WO
03/076458 PCT/GB03/00908 Boc"  2 H 3  N ,C02CH2Ph I 'i I, N ~C02CI-12Ph
j::DH  Boc~, H Boc-~ N  N"O H  H N C02CH2Ph 4 6 Mes " ~,M~,C02CH?h  5  The
carboxamidinopiperldine derivative 6 can then be selectively deprotected and
coupled  to an N-protected amino acid 7 to give intermediate B. N C02CH2Ph
,CO,CH2Ph  C02CH2Ph N ~C02CI-12ft  N H H  Boc" N H2N'O H 



C02CH.Ph  N /H 0  0 ~CN' 1~ N ~,C02C!-(2ph Boc'~ N OH  H H soc'~ N R 3'  R 7
8 8 11 AUG 2006  WO 031076458 PCT/GBO3100908 The elaboration of intermediate
8 to give the final product depends to some extent on the  nature of R'.
When R' is R5-OCO then the synthesis may conveniently proceed via
intermediate 9. ,CO2CH2Ph  0 rjN N~ C02CH2Ph  H H  Boc'~ N ~6N R 3' H N
CO,CH2Ph  0,0 1 N~ C02CH2Ph  H  H2N N H  R3 0 R 2 R5, 0 )~ OH COZCH2Ph  0 N
0 R 2 0 N C02CH2Ph H H  R5, 0 J~ N'~-r N H 0 W31 



NH  0 R 2 NI-12  R', 0 M-IY M - N 0 '17~z Fe3l I (RI = R6-OCO) 11 AUG 2006
WO 03/076458 PCT/GB03/00908 When R' is H, R4-CO, R4-02CCH2 or R5-S02 then
the synthesis may conveniently proceed  via intermediates 10 and 11. N 'CO2
CH2Ph 0 r, 1-1, 'J, N IC02CH2Ph  H  Soc~'N'T'~'N H  R3 8  N C02CH2Ph 0 N
CO2CH?.Ph  H2N H  R3 Boc" N H H~Y 'C02CH2 Ph  0 N  R 2 N C02CH 2 Ph  ,___rH
H soc~, N N N'O  H H  0) 3~ a, j 10  N 'C02CH2Ph N N C02CH2Ph  



H2N-~Y 'VCj H H  0 Ray  Deprotection of the guanidine functional group gives
compounds according to general  formula 1 in which R1 is H. Derivatisation
of the primary amine prior to deprotection of the  guanidine gives access to
other embodiments of R'. 10 11 AUG 2006  WO 03/076458 PCT/GB03/00908 N
~C02CI-12PI1 R 2 0 N~ CO?CH2Ph  H H  N H N N 2 ~'Y H 11  0 R 3' 1 NH  2 H 0
N )~ NH2  3 H2N N'~~j  0 3 H I (RI = H)  R N ~,CO201-`12ph 0 R 2 0 N
~C02CH?h  "~Ylj H  R 4[~ N N N H H  R 3 12 N ~C02CH.Ph  



"CO CH Ph  N 2 2 2  0 0 R N 'S )rH R5 'N 'N H  N H 0 3~ H R 13 N ,C02CH2Ph R
2 0 N N CO,CH2Ph  H  R 4'0 N N H  0 0 14  Intermediates 12, 13 and 14 may
then be deprotected to give the corresponding  compounds according to
general formula 1. I I AUG 2006  WO 03/076458 PCT/GB03/00908 When R1 is
alkyl, or when R' and R2 together form a xylylene group, the synthesis may
conveniently proceed via intermediate 15. N ~Co 2 CH 2Ph  'C02CH2Ph  N H H
Boc" N N' H  3~ 8  R 



N ~Co 2 CH 2Ph 0 N ,C02CH2Ph  H  H 2 N N'O H  R 3 1 - Boc" OH N )-)r 11 CO
CH 2 Ph  R 0 2 2 ~Co 2 CH2Ph  R 0 j:DN N H H  Boc~' N N R 0 R 6 15 Two
deprotection steps then give the corresponding compounds according to
general  formula 1. The compounds of the present invention are potent and
selective inhibitors of plasma  kallikrein. They are therefore useful in the
treatment of disease conditions for which over  activity of plasma
kallikrein is a causative factor. Generally, for use in such treatment the
compounds will be formulated for administration to the patient. The
pharmaceutical  12 11 AUG 2006  WO 03/076458 PCUGB03/00908 formulation may
be a solid or liquid, such as a tablet, capsule, solution or suspension.
Methods of preparing such formulations are well known in the pharmaceutical
art. The compositions will be administered to the patient under the
supervision of the attending  physician. EXAMPLES  



The following abbreviations have been used:  AcOH acetic acid Boc-DCha-OH
N-(tert-butyloxycarbonyl)-3-cyclohexyl-D-alanine  Boc-DTyr(Et)-OH
N-(tert-butyloxycarbonyl)-O-ethyl-D-tyrosine  Boc-Phe-ONSu
N-(tert-butyloxycarbonyl)-phenylaianine succinimidyl ester  DMF
dimethylformamide H-thPse-OH threo-3-phenylserine MPIC medium pressure
liquid chromatography  TFA trifluoroacetic acid "Celiten is a registered
trademark of Celite Corp.  Wydad' is a registered trademark of W.R. Grace &
Co.  EXAMPLE 1
(2-S,2"R)-4-(2'-(2"-Amino-3"-(4""-ethoxyphenyl)propanoylamino)-3'-phenylprop
anoyl- amino)piperidine-1-carboxamidine trifluoroacetate H 3C Nl-~O'~ I N~~
NH 2  al~ NH.H02CCF3  H H2N' : '-r N ' JN  - H  0 5~~ k-1  N~-O  IA.
1-Benzyl-4-(tert-butyloxycarbonylamino)piperldine 4-Amino-1-benzylpiperldine
(3.2g, 16.8mmol) was dissolved in CH2Cl2 (100mI). Di-tert- butyl dicarbonate
(3.7g, 17.0mmol) and N,N-diisopropylethylamine (1.9g, 19mmol) were  13 11
AUG 2006  WO 03/076458 PCT/GB03/00908 added. The mixture was stirred for 18h
at room temperature then the solvent was  removed in vacuo and the residue
was taken up in ethyl acetate (160ml). This solution  



was washed with 0.3M KHS04 (2 x 30ml), sat. NaHCO3 (2 x 30mi), water (2 x
30m]) and  brine (1 x 30ml), dried (Na2SO4) and evaporated in vacuo to give
a yellow oil which was  purified by flash chromatography on silica gel
(eluant: 70% chloroform, 30% cyclohexane)  to give a yellow solid identified
as 1-benzyl-4-(tort-butyloxycarbonylamino)piperidine (4.9g'  18.9 mmol,
100%). 1B. 4-(tert-Butyloxycarbonylamino)piperldine
1-Benzyl-4-(tert-butyloxycarbonylamino)piperidine (4.9g, 18.9mmol) was
dissolved in  ethanol (I 00m)). This solution was hydrogenated over 10%
palladium on charcoal at 60  psi. After 18h at room temperature the mixture
was filtered through Celite and the residue  washed with ethanol (100ml).
The combined filtrates were evaporated in vacuo to give a  white solid
identified as 4-(tert-butyloxycarbonylamino)piperidine (2.3g, 7.1mmol, 51%).
1C. N,N'-Di(benzyloxycarbonyl)-4-(tert-butyloxycarbonylamino)piperldine-1-
carboxamidine 4-(tert-Butyloxycarbonylamino)piperidine (1.5g, 7.5mmol) was
dissolved in ethanol  (loom[).
NIV-Sis(benzyloxycarbonyl)-S-methylisothiourea (3.1g, 8.7mmol) and mercuric
oxide (1.9g, 8.8mmol) were added. The mixture was stirred at 40'C for 4h
then the solid  was filtered off and washed with ethanol (50 mi). The
combined filtrates were evaporated  in vacuo to give a colourless oil which
was purified by flash chromatography on silica gel  (eluant: 90% pet ether
60-80, 10% ethyl acetate) to give a colourless oil identified as N, N'-
di(benzyloxycarbonyl)-4-(tert-buyoxycarbonylamino)piperidine-1-carboxamidine
(3.3g,  6,6mmol, 87%). ID.
(2'S)-N,N'-DI(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'-pheny
l- propanoylamino)piperidine-1-carboxamidine
N,N'-Di(benzyloxycarbonyl)-4~tert-butyloxycarbonylamino)piperidine-l-carboxa
midine  (3.1 g,6.1 mmol) was dissolved in 4M HCl/dioxan (70m]). After 30min
at room temperature  the solvent was evaporated in vacuo and the residue was
dissolved in CH2CI2 (60ml).  This solution was cooled to 0(err)C,
Boc-Phe-ONSu (2.2g, 6.1mmol) was added and the PH  adjusted to 9 with
N-methylmorpholine. The mixture was stirred at room temperature for 4  h,
the solvent was evaporated in vacuo and the residue dissolved in ethyl
acetate (200ml).  This solution was washed With 0.3M KHS04 (2 x 30ml), sat.
NaHC03 (2 x 30ml), water(2 x 14 



11 AUG 2006  WO 03/076458 PCUGB03/00908 30MI) and brine (I x 30ml), dried
(Na2SO4) and evaporated in vacuo to give a white solid  which was purified
by flash chromatography on silica gel (eluant: 70% chloroform, 30%
cyclohexane) to give a white solid identified as
(2'S)-N,N'-di(benzyloxycarbonyl)-4-(2'-(tert-
butyloxycerbonylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine
(3.56g, 5.4  mmol, 89%). IE.
(2'S,2"R)-N,N-Di(benzyloxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylamino)-3
"- (4"'-ethoxyphenyl)propanoylamino)-3'-phenylpropanoylamino)piperidine-1-
carboxamidine
(2'S)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'-pheny
lpropenoyl- amino)piperidine-1-carboxamidine (2.5g, 3.85mmol) was dissolved
in 4M HCl/dioxan  (70ml). After 30min at room temperature the solvent was
evaporated in vacuo and the  residue dissolved in CH2CI2/DMF (9:1, 50ml).
This solution was cooled to 0(err)C and Boc- DTyr(Et)-OH (1.2g, 3.84mmol)
was added followed by 1-hydroxybenzotriazole hydrate  (680mg, 5.0mmol) and
water-soluble carbodlimide (1.0g, 5.Ommol). After 15min the pH  adjusted to
8 with N-methylmorpholine The mixture was stirred at room temperature for
18 h, after which time the solvent was evaporated In vacuo and the residue
dissolved in  chloroform (200ml). This solution was washed with 0.3M KHS04
(2 x 30ml), set. NaHCO3  (2 x 30ml), water (2 x 30m)) and brine (I x 30ml),
dried (Na2SO4) and evaporated in vacuo  to give a white solid which was
purified by flash chromatography on silica gel (eluant: 85%  chloroform, 15%
hexane) to give a white solid identified as (2'S,2"R)-N,/V-
di(benzyloxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylamino)-3"-(4"'-ethoxyp
henyl) propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine
(2.47g, 3.2mmol,  85%). IF.
(2-S,2"R)-4-(2'-(2"-Amino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-phenyl-
propanoylamino)piperidine-1-carboxamidine trifluoroacatate
(2-S,2"R)-N,Ar-Di(benzyloxycerbonyl)-4-(2~-(2"-(tert-butyloxycarbonyfamino)-
3"-(4"'-
ethoxyphenyl)propanoylamino)-3'-phanylpropanoylamino)piperidine-1-carboxamid
ine  (2.1g, 2.7mmol) was dissolved in 4M HCI/dioxan (60m)). After 30min at
room temperature  the solvent was evaporated in vacuo and the residue
dissolved in AcOH/water (95:5,  



50ml). This solution was hydrogenated over 10% palladium on charcoal. After
2h at  room temperature the mixture was filtered through Celite and the
residue washed with  AcOH/water (9:1, 30ml). The combined filtrates were
evaporated in vacuo and the 15 I I AUG 20%  WO 03/076458 PCT/GB03/00908
residue purified by mplc on Vydac C18 (1 5-25g) using MeCN/H20/TFA to give a
white solid  identified as H-DTyr(Et)-Phe-4-amino-1-amidinopiperidine
trifluoroacetate (1.1 2g). [M+H]' = 480.6  EXAMPLE 2
(2'S,2''R)-4-(2'-(3"-Cyclohexyl-2"-(methyloxycarbonylmethylamino)propanoylam
ino)- 3'-phenylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate NH
2 0 NH.HOCCF,  H MeO,,,~ Nj~  N"-r N&.  H H  0 0 2A.
(2'S,2"R)-N,N-Di(benzy[oxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylamino)-3
"-
cyclohexylpropanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine
(2'S)-N,N-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'-phenyl
propanoyl- amino)piperldine-1-carboxamidine (from Example ID, 1.9g,
2.99mmol) was dissolved in  4M HCVdioxan (70ml). After 30min at room
temperature the solvent was evaporated in  vacuo and the residue dissolved
in CH2CI2IDMF (9:1, 50ml). This solution was cooled to  O'C and Boc-DCha-OH
(900mg, 3.3mmol) was added followed by 1-hydroxybenzatriazole  hydrate
(820mg, 6.1mmol) and water-soluble carbodiimide (730mg, 3.6mmol). After
15mln the pH was adjusted to 8 with N-methylmorpholine. The mixture was
stirred at  room temperature for 18 h, after which time the solvent was
evaporated in vacuo and the  residue dissolved in chloroform (200mi). This
solution was washed with 0.3M KHS04 (2 x  30ml), sat. NaHC03 (2 x 30ml),
water (2 x 30ml) and brine (1 x 30ml), dried (Na2SO4) and  



evaporated in vacuo to give a white solid which was purified by flash
chromatography on  silica gel (eluant: 90% chloroform, 10% hexane) to give a
white solid identified as
(2'S,2"R)-N,N'-di(benzyloxycarbonyl)-4-(2'-(2'~-(tert-butyloxycarbonylamino)
-3"-cyclohexyl-
propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine (1.73g,
2.14 mmol,  72%). 16 11 AUG 2006  WO 03/076458 PCUGB03/00908 2B.
(2'S,2"R)-N,N'-Di(benzyloxycarbonyl)-4-(2'.(3"-cyclohexyl-2".(methyloxy-
carbonylmethylamino)propanoylamino)-3'-phonylpropanoylamino)piperidine-1-
carboxamidine
(2'S,2"R)-N,N'-Di(benzyloxycarbonyl)-4-(2~-(2"-(tert-butyloxycarbonylamino)-
3'~-cyclohexyl-
propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine (1,73g,
2.14mmol)  was dissolved in 4M HCI/dioxan (50ml), After 30min at room
temperature the solvent was  evaporated in vacuo and the residue dissolved
in acetonitrile (100ml). Methyl  bromoacetate (400mg, 2.6mmol) and
N,N-diisopropylethylemine (440mg, 4.4mmol) were  added. The reaction mixture
was stirred at 60'C for 5h after which time the solvent was  evaporated in
vacuo and the residue dissolved in ethyl acetate (200ml). This solution was
washed with 0.3M KHS04 (2 x 30ml), sat. NaHC03 (2 x 30ml), water (2 x 30ml)
and brine  (1 x 30ml), dried (Na2SO4) and evaporated in vacuo to give a
yellow oil which was purified  by flash chromatography on silica gel
(eluant: 90% chloroform, 10% hexane) to give a  white solid identified as
(2'S,2"R)-N,N-di(benzyloxycarbonyl)-4-(2'-(3l'-cyclohexyl-2"-
(methyloxycarbonylmethylamino)propanoylamino)-3'-phenylpropanoylamino)piperi
dine-1- carboxamidine (1.65g, 2.11 mmol, 98%). 2C.
(2'S,2"R)-4-(2'-(3"-Cyclohexyl-2'-(mathyloxycarbonylmethylamino)propanoyl-
amino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate
(2'S,2"R)-N,N'-Di(benzyloxycarbonyl)-4-(2!-(3"-cyclohexyl-2"-(methyloxycarbo
nyl-
methylamino)propanoylamina)-3~-phenylpropancylamino)piperidine-l-carboxamidi
ne  (1.62g, 2.11mmol) was dissolved in AcOH/water (95:5, 50ml). This
solution was  hydrogenated over 10% palladium on charcoal. After 2h at room
temperature the mixture  was filtered through Celite and the residue washed
with AcOH/water (9:1, 30ml). The  



combined filtrates were evaporated in vacuo and the residue purified by mpic
on VydacCjs  (15-25i.L) using MeCN/H2O/TFA to give a white solid identified
as (2'S,2"R)-4-(2'-(3"-
cyclohexyl-2"-(methyloxycarbonylmethylamino)propanoylamina)-3'-phenylpropano
yl- amino) piperidine-1-carboxamidine trifluoroacetate (570mg). [M+Hr = 515
17 11 AUG 2006  WO 03/076458 PCTIGB03/00908 EXAMPLE 3
(2'S,2"R)-4-(2'-(2"-(Carboxymethylamino)-3"-cyclohexylpropanoylamino)-3'.phe
nyl- propanoylamino)piperidine-1-carboxamidine trifluoroacetate NH2  H 0
',~NRH02CCF3  N'O  H H 0 0 3A.
(2'S,2"R)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(2l'-(carboxymethylamino)-3"-
cyclohexylpropanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine
(2'S,2"R)-N,/V-Di(benzyloxycarbonyl)-4-(2'-(3"-cyclohexyl-2"-(methyloxycarbo
nyl-
methylamino)propanoylamino)-3'-phenylpropanoylamino)piperldine-1-carboxamidi
ne (from  Example 2B, 1.6g, 2.1mmol) was dissolved in tetrahydrofuran
(50ml). 1M Lithium  hydroxide (3ml, 3mmol) was added. After 16h the solvent
was evaporated in vacuo and  the residue dissolved in ethyl acetate (150ml).
This solution was washed with 1M citric  acid (I x 30ml), water (2 x 30ml)
and brine (1 x 30ml), dried (Na2S04) and evaporated in  vacuo to give a
white solid identified as (2'3,2"R)-N,N'-di(benzy(oxycarbonyl)-4-(2'-(2'~.-
(carboxymethylamino)-3"-cyclohexylpropanoylamino)-3'-phenylpropanoylamino)pi
peridine- 1-carboxamidine (1.62g, 2.11 mmol, 100%). 3B.
(2'S,2"R)-4-(2'-(2"-(Carboxymethylamino)-3"-cyclohexylpropanoylamino)-3'-
phenylpropanoylamino)piperldine-1-carboxamidine trifluoroacetate
(2'S,2"R)-N,AP-Di(benzyloxycarbonyl)-4-(2'-(2"-(carboxymethylamino)-3"-cyclo
hexyl- propanoylamino)-3'-phenylpropanoylamino)piperldine-l-carboxamidine
(1.62g, 2.11mmol)  



was dissolved in AcOH/water (95:5, 50ml). This solution was hydrogenated
over 10%  palladium an charcoal. After 2h at room temperature the mixture
was filtered through  Celite and the residue washed with AcOH/water (9:1,
30ml). The combined filtrates were  evaporated in vacuo and the residue
purified by mpic on Vydac Cle (15-25fl) using  MeCN/H20/TFA to give a white
solid identified as (2'S,2"R)-4-(2'-(2"-
(carboxymethylamino)-3"-cyclohexylpropanoylamino)-3-phenylpropanoylamino)plp
ecidine- 1-carboxamidine trifluoroacetate (570mg). 18 I I AUG 2006  WO
03/076458 PCT/GB03/00908 [M+H]~ = 501  EXAMPLE 4
(2'S,2"R)-4-(2'-(2"-Benzoylamino-3"-(,V"-ethoxyphenyl)propanoyiamino)-3'-phe
nyt propanoylamino)piperidine-1-carboxamidine trifluoroacetate  H 3C 0"~ NH2
NH.HOCCF, H  NII~ko N  H  Cio 0 ~~O 4A.
(2'S,2"R)-4-(2'-(2"-Benzoylamino-3"-(,4"-ethoxyphenyl)propanoylamino)-3'-
phonylpropanoylamino)-N,N'-di(benzyloxycarbanyl)piperidine-l-carboxamidine
(2-S,2"R)-N,N'-Di(benzyloxycarbonyt)-4-(2'-(2"-(tett-butyloxycarbonylamino)-
3'~-(4"~-
ethoxyphenyl)propanoylamino)-3'-phenylpropanoylamino)piperldine-1-carboxamid
ine(from  Example 1 F, 100mg, 0. 1 2mmol) was dissolved in 4M HCl/dloxan
(20ml). After 30min at  room temperature the solvent was evaporated in vacuo
and the residue dissolved in CH2  C12(20ml). This solution was cooled to O*C
and benzoyl chloride (19.7mg, 0.141mmol)  and triethylamine (36mg, 0.36mmol)
were added. The mixture was stirred at room  temperature for 18 h, the
solvent was evaporated in vacuo and the residue dissolved in  ethyl acetate
(70ml). This solution was washed with 0.3M KHS04 (2 x 20ml), set.  



NaHCO3 (2 x 20ml), water (2 x 20ml) and brine (I x 20ml), dried (Na2SO4) and
evaporated  in vacuo to give a white solid which was purified by flash
chromatography on silica gel  (eluant: 85% chloroform, 16% cyclohexane) to
give a white solid identified as (2'S,2"R)-4-
(2'-(2'~-benzoylamino-3"-(4"-ethoxyphenyl)propanoylamina)-3'-phenylpropanoyl
amino)- N,/V-di(benzyloxycarbonyl)piperidine-1-carboxamidine (65mg, 0.072
mmol, 60%). 4B.
(2-S,Z-R)-4-(2'-(2"-Benzoylamino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-
phenylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate
(2~S,2"R)-4-(2'-(2"-Benzoylamino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-phe
nyl- propanoylamino)-N,N-di(benzyloxycarbonyl)piperidine-l-carboxamidine
(65mg, 19 11 AUG 2006  WO 03/076458 PCT/GB03/00908 0.072mmol) was dissolved
in AcOH/water (95:5, 25ml). This solution was hydrogenated  over 10%
palladium on charcoal. After 1 hour at room temperature the mixture was
filtered through Celite and the residue washed with AcOH/water (9:1, 20m]).
The  combined filtrates were evaporated in vacuo and the residue purified by
mpic on VydacC,8  (15-25l.t) using MeCN/H20/TFA to give a white solid
identified as (2'S,2"R)-4-(2'-(2"-
benzoylemino-3'~-(4"'-ethoxyphenyl)propanoylamino)-3'-phenylpropanoylamino)p
iperidine- I-carboxamidine trifluoroacetate (44mg). [M+H]+ = 685  EXAMPLE5
(2'S,2"R,3'R)-4-(2'-(2"-Amino-3"-(4~"~othoxyphenyl)propanoylamino)-3'-hydrox
y-3' phenylpropanoylamino)piperidine-l-carboxamidine trifluoroacetate  H 3C
NH 2 0 N NH.H02CCF,  H H H N N "J~ N  2 H  0 HO  5A.
(2S,3R)-2-(tert-Butyloxycarbonylamino)-3-hydroxy-3-phenylpropanoic acid  



H-thPse-OH (J. Biol. Chem., 1953, 204, 323) (1.4g, 7,73mmol) was dissolved
in dioxan  (75mi). Sodium hydroxide 820mg, 20.5mmol) in water (75ml) was
added followed by di- terf-butyl dicarbonate (2.1g, 9.6mmol). The mixture
was stirred for 18h at room  temperature then the dioxan was removed in
vacuo and the residue was washed with  diethyl ether (I x 100ml), acidified
to pH 4 with 1M HCI and extracted with CHC13 (3 x  I 00ml). The combined
extracts were washed with water (1 x 50ml) and brine (I x 50ml),  dried
(Na2SO4) and evaporated in vacuo to give a white solid identified as
(2S,3R)-2-(tert- butyloxycarbonyiemino)-3-hydroxy-3-phenylpropanoic acid
(1.6g, 5.7 mmol, 74%). 5B
(2'S,3'R)-NAF-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'-
hydroxy-3'-phonylpropanoylamino)piperidine-l-carboxamidine
N,AF-Di(benzyloxycarbonyl)-4-(tert-butyloxycarbonylamino)piperldine-l-carbox
amldine  (from Example 1 C, 2.3g, 4.5mmol) was dissolved in 4M HClldloxan
(70ml). After 30min at 20 11 AUG 2006  WO 03/076458 PCT/GB03/00908 room
temperature the solvent was evaporated in vacua and the residue dissolved in
CH2CI2/DMF (9:1, 50ml). This solution was cooled to 0(err)C and
(2S,3R)-2-(tert- butyloxycarbonylamino)-3-hydroxy-3-phenylpropanoic aclid
(1.6g, 5.6mmol) was added  followed by 1-hydroxybenzotriazole hydrate (1.1g,
8.1mmol) and water-soluble  carbodiimide (1.4g, 75.0mmol). After 15 min the
pH adjusted to 8 with N- methylmorpholine. The mixture was stirred at room
temperature for 18 h, after which time  the solvent was evaporated in vacua
and the residue dissolved in ethyl acetate (200mi).  This solution was
washed with 0.3M KHS04 (2 x 30ml), sat. NaHCO3 (2 x 30ml), water (2  x 30ml)
and brine (1 x 30ml), dried (Na2S04) and evaporated In vacua to give a white
solid  which was purified by flash chromatography on silica gel (eluant: 50%
ethyl acetate, 50%  pet. ether) to give a white solid identified as
(2'S,3'R)-N,N'-di(benzyloxycarbonyl)-4-(2'-
(tert-butyloxycarbonylaminc)-3'-hydroxy-3~-phenylpropanoyfamfno)piperidfne-l
carboxamidine (1.1g, 1.6 mmol, 36%). SC.
(2'S,2"R,3'R)-N,N'-Di(benzy[oxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylami
no)- 3"-(4""-ethoxyphenyl)propanoylamino)-3'-hydroxy-3'-phenylpropanoyl-
amino)pjperldine-1-carboxamidine 



(2'S,3'R)-N,N-Di'(benzy[oxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'-h
ydroxy-3'- phenylpropanoylamino)piperidine-1-carboxamidine (1.1g, 1.6mmol)
was dissolved in 4M  HClIdioxan (70ml). After 30min at room temperature the
solvent was evaporated in vacua  and the residue dissolved in CH2C]2]DMF
(9:1, 60ml). This solution was cooled to O*C  and Boc-DTyr(Et)-OH (620mg,
2.0mmol) was added followed by 1-hydroxybenzotriazole  hydrate (270mg,
2.Ommol) and water-soluble carbodilmide (420mg, 2.1mmol). After  15min the
pH was adjusted to 8 with N-methylmorpholine The mixture was stirred at room
temperature for 18 h, after which time the solvent was evaporated in vacua
and the  residue dissolved in ethyl acetate (200ml). This solution was
washed with 0.3M KHS04 (2  x 30ml), sat. NaHCO3 (2 x 30ml), water (2 x 30ml)
and brine (I x 30ml), dried (Na2SO4)  and evaporated in vacua to give a
white solid which was purified by flash chromatography  on silica gel
(eluant: 60% ethyl acetate, 40% pet. ether) to give a white solid identified
as
(2-S,2"R,3'R)-N,N-di(benzyloxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylamin
o)-3"-(4"'-
ethoxyphenyl)propanoylamino)-3~-hydroxy-3'-phenylpropencylamino)piperldine-l
- carboxamidine (1.2g, 1.3 mmol, 80%). 21 11 AUG 2006  WO 03/076458
PCT/GB03/00908 SD.
(2'S,2"R,3'R)-4-(2'-(2"-Amino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-hydrox
y- 3'-phenylpropanoylamino)piperidine-l-carboxamidine trifluoroacetate
(2'S,2"R,3'R)-N,/V-Dj(benzyloxycarbonyl)-4-(2~-(2"-(tert-butyloxycarbonylami
no)-3"-(4"'-
ethoxyphenyl)propanoylamino)-3'-hydroxy-3~-phenylpropanoylamino)piperidine-l
- carboxamidine (1.2g, 1.3mmol) was dissolved in 4M HCI/djoxan (50ml). After
30min at  room temperature the solvent was evaporated in vacuo and the
residue dissolved in  AcOH/water (95:5, 50ml). This solution was
hydrogenated over 10% palladium on  charcoal. After 2h at room temperature
the mixture was filtered through Celite and the  residue washed with
AcOH/water (9:1, 30m)). The combined filtrates were evaporated in  vacuo and
the residue purified by mpic on Vydac C18 (15-25R) using MeCN/H20ITFA to
give a white solid identified as
(2'S,2"R,3'R)-4-(2'-(2"-aminc-3"-(4"'-ethoxyphenyl)-
propanoylamino)-3'-hydroxy-3'-phenylpropanoylamino)piperidine-l-carboxamidin
e  trifluoroacetate, (540mg). 



[M+Hr = 497.0  EXAMPLE6
(2-S,2"R,3'R)-4-(2'-(2"-Amino-3"-(N"-ethoxyphenyl)propanoylamino)-3'-methoxy
-3' phonylpropanoylamino)piperldine-l-carboxamidine trifluoroacetate  1-13C
NH 2 0 N WHO 2 CCF3  H H H N N N"Cj  H  0 MeO  6A.
(2'SR,3'RS)-NAF-Di(benzyloxycarbonyl)-4-(2'-(fert-butyloxycarbonylamino)-3'-
hydroxy-3'-phenylpropanoylamino)plperldine-l-carboxamidine
(2'SR,3'RS)-N,IV-Di(benzyloxycarbonyl)-4-(2~-(tert-butyloxycarbonylamino)-3'
-hydroxy-3'- phenylpropanoylamino)pipe(idine-l-carboxamidine was prepared by
the same method as  described in Example 5 but starting with racemic
H-thPse-OH. 22 11 AUG 2006  WO 03/076458 PCUGB03/00908 6B.
(2'SR,3'RS)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'
- methoxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine
(2'SR,3'RS)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonylamino)-3'
-hydroxy-3'- phenylpropanoylamino)piperidine-1-carboxamidine (180mg,
0.27mmoO, was dissolved in  CH2CI2(30MI). lodomethane (190mg, 1.3mmol) and
silver oxide (132mg, 0.8mmol) were  added. After 18h at 800C the mixture was
filtered and the filtrate was evaporated in vacuo  to give a brown oil which
was purified by flash chromatography on silica gel (eluant: 50%  ethyl
acetate, 50% pet. ether) to give a white solid identified as
(2'SR,3'RS)-N,AP-
di(benzyloxycarbonyl)-4-(2!-(tert-butyloxycarbonylamino)-3'-methoxy-3'-pheny
lpropanoyl- amino)piperidine-1-carboxamidine (1 12mg, 0.16mmol, 61%). 6C.
(2'SR,2"R,3'RS)-NM-Di(benzyloxycarbonyl)-4-(2'-(2"-(tort-
butyloxycarbonylamino)-3"-(4"'-ethoxyphanyl)propanoylamino)-3'-methoxy-3'- 



phenylpropanoylamino)piperidine-1-carboxamidine
(2'SR,3'RS)-N,AF-Di(benzy[oxycarbonyl)-4-(2-(tert-butyloxycarbonylamino)-3'-
methoxy-3~- phenylpropanoylamino)piperidine-1-carboxamidine (112mg,
0.16mmol) was dissolved in  4M HCI/dioxan (20ml). After 30min at room
temperature the solvent was evaporated in  vacuo and the residue dissolved
in CH2CI2 (30ml). This solution was cooled to GOC and  Boc-DTyr(Et)-OH
(50mg, 0.16mmof) was added followed by PyBrop (76mg, 0.16mmol).  The pH
adjusted to 9 with N,N-diisopropylethylamine. The mixture was stirred at
room  temperature for 18 h, after which time the solvent was evaporated in
vacuo and the  residue dissolved in ethyl acetate (70ml). This solution was
washed with 0.3M KHS04 (I  x 20ml), sat. NaHCO3 (I x 20ml), water (1 x 20ml)
and brine (1 x 20ml), dried (Na2S04)  and evaporated in vacuo to give a
white solid which was purified by flash chromatography  on silica gel
(eluant: 65% chloroform, 15% hexane) to give a white solid identified as
(2'SR,2"R,3'RS)-N,N'-di(benzyioxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonyla
mino)-3"-(4"'-
ethoxybhenyl)propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-1
- carboxamidine (108mg, 0.12 mmol, 75%). 6D.
(2~S,2"R,3'R)-4-(2'-(T'-Amino-3"-(4""-ethoxyphenyl)propanoylamino)-3'-methox
y- 3'-phonylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate
(2'SR,2"R,3'RS)-N,AP-Di(benzyloxycarbonyl)-4-(2'-(2"-(tert-butyloxycerbonyla
mino)-3"-(4"'-
ethoxyphenyl)propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-l
- carboxamidine (108mg, 0.12mmol) was dissolved in Q HCI/dioxan (20ml).
Aftei-30min  at room temperature the solvent was evaporated in vacuo and the
residue dissolved in 23 11 AUG 2006  WO 03/076458 PCUGB03/00908 AcOH/water
(95:5, 20ml). This solution was hydrogenated over 10% palladium on
charcoal. After 2h at room temperature the mixture was filtered through
Celite and the  residue washed with AcOH/water (9:1, 30ml). The combined
filtrates were evaporated in  vacuo and the residue purified by mplc on
Vydac C18 (15-2511) using MeCN/H20ITFA to  give a white solid identified as
(2'S,2"R,3'R)-4-(2'-(2"-amino-3"-(4"'-ethoxyphenyl)-
propanoylamino)-3~-methoxy-3~-phenylpropanoylamino)plperldine-l-carboxamidin
e  trifluoroacetate (1 8mg). 



[M+Hl+ = 511.3 The following compounds were prepared using analogous
methods.  Examples 7 - 17 NH  R 2 JD NH 2  R~ N HJN N  H H  0 -!ZZ Ex. R' R2
m/e  7 H (CH3)2CHCH2 403.3  8 H c-C61111 429.3  9 H c-CsHlICH2 443.4  10 H
c-C61-111CH2CH2 457.4  11 H EtO -0-11, CH2 487.4  12 H EtOVI-&CH2 487.4  24
11 AUG 2006  WO 03/076458 PCT/GB03/00908 Ex. R, mle  13 H 497.4  14 H02CCH2
555  is Me02CCH2 1-1~~CH2 569  16 H PhCH2CH2 451.2  17 H PhCH20CH2 467.2
Examples 18 - 52 S NH  4~& S NH2  Rl~ 



N  H H  0 Ex. R1 S1 s2 s3 s4 MIG  18 H H H H H 437.3  `19 H H H CH3CH2CH2 H
479  20 H H H N02 H 482.3  21 H H H NH2 H 452.3  22 H H H I H 563.1  23 H H
H F H 455.2  24 H H H CN H 462.3  25 H H H ol H 471.6  26 H H H CFa H 505.3
27 H H H NHCOCH3 H 494.3  28 H H F H H 455  29 H H Cl cl H 505.1  30 H ci H
cl H 50 .1  31 H H H CIH H 463.3  25 11 AUG 2006  WO 03/076458 PCUGB03/00908
Ex. R1 S1 S2 S3 s4 mle  32 H H H OCH2Ph H 543.5  33 H H H OC(CH3)3 H 509.3
34 H H H OCH2CH2CH3 H 495.4  35 H H H OCHS H 467.3  36 H H H OCH(CH3)2 H
495.2  37 H H H OnCrH13 H 537.3  38 H H I OCH2CH3 1 733.1  39 CH3 H H
OCH2CH3 H 493.3  40 CH3SOI H H OCH2CH3 H 559.3  



41 CH3CH2SO2 H H OCH2CH3 H 573.3  42 PhS02 H H QCH7.CH3 H 621  43 CH3CO H H
OCH2CH3 H 523.3  44 CH3CH2CH2CO H H OCH2CH3 H 551  45 CH3CH2CO H H OCH2CH3 H
537  46 PhCH20CO H H OCH2CH3 H 615  47 MeO,.CCH, H H OCH.,CH, H 553  48
H02CCH2 H H OCH2CH3 H 539  49 H -CH=CH-CH=CH- H H 487.4  50 H H
-CH=(:H-.CH=CH- H 487.3  51 -CHz- H H H 449.3  52 -CHr H OCH2CH3 H 493.8
Examples 53 - 54 EtO NH  H 0 N NH2  H N J~ N'-(J H  0 R 26 11 AU6 2006  WO
03/076458 PCT/GB03/00908 Ex. R 3 mle  53 OH 497.4  54 Ome 511.3  Examples 55
- 58 2 NH  I'll 010 'N 'k NI-12  S H H N N "AN'cj  2 H H 0 :;-1 



Ex. S1 s2 mie  56 H CH 453.3  66 H OMe 467.3  57 OH H 453.3  68 Ome H 467.3
Example 59 Determination of the inhibition constant K, for plasma kall1krein
Inhibition of plasma kallikreln activity in vitro was determined using
standard published  methods (see e.g. Johansen et at, Int. J, TIM. Reac.
1986, 8, 185; Shod et at, Siochem.  Pharmacol., 1992, 43, 1209; StOrzebecher
et a/., Blol. Chem. Hoppe-Seyler, 1992, 373,  1025). Human plasma kallikrein
(Callblochem) was incubated at 370C with three different  concentrations of
the chromogenic substrate S-2302 (Chromogenix AB) and various
concentrations of the test compound. Residual enzyme activity (initial rate
of reaction)  was determined by measuring the change in optical absorbance
at 405nm and the  inhibitory constant K. for the test compound as determined
from a Dixon plot (Dixon,  Blochem. J., 1953, 55, 170). Typical results are
presented in the Table. 27 11 AUG 2006  WO 03/076458 PCT/GB03/00908 Compound
of K, (nM) Compound of K, (nM)  Example No Example No 1 4.5 34 7.0  2 66.0
39 15.0  3 3.0 40 9.0  4 1A 42 4.5  6 6.6 43 7.3  6 25.0 44 4.1  14 2.6 45
3.0  15 19.0 52 18.0  32 5.5 Example 60 



Determination of enzyme selectivity Selected compounds were further screened
for inhibitory activity against other trypsin-like  proteases following the
method of Example 59 and using the appropriate enzyme and  chromogenic
substrate (Chromogenix AB). Representative results are presented in the
Table. The selectivity is given by: Selectivity (K for test enzyme) I (Kq
for plasma kalljkrein)  Enzyme Substrate Compound of K, (nM) Selectivity
Example No Human Tissue S-2266 1 45,000 10,000  Kalllkrein 3 6,000 2,000  4
18,500 13,000  5 >70,000 >10,000  39 14,000 930  40 1,950 210  42 6,800
1,500  43 69,000 9,400  45 49,000 16,000 Thrombin S-2238 3 310 100  40
16,500 1,800  28 11 AUG 2006  WO 03/076458 PCUGB03/00908 Enzyme Substrate
Compound of K, (nM) Selectivity  Example No Plasmin S-2390 3 3,200 1,000  40
1,440 160  Trypsin S-2222 3 825 270 40 3,500 380  29 11 AUG 2006  WO
031076458 PCTIGB03/00908 



CLAIMS  I A compound according to general formula 1, or a pharmaceutically
acceptable  salt thereof, H  R 2 0 N NH2  RN N"~r~ N H H  0 R 3 wherein  RI
is selected from H, lower alkyl, 134~-CO, Wa-02CCI-12, R6-OCO and R5-S02;
R2 is selected from lower alkyl, cycloalkyl optionally substituted with an
alkyl or  alkyloxy group, (CS-C12)cycloalkylalkyl optionally substituted
with an alkyl or  alkyloxy group, aralkyl optionally substituted with up to
three groups chosen  from F, Cl, Br, 1, OH, lower alkyl, O-(Iower alkyl),
O-benzyl, NH2, N02, NH-acyl,  CN and CF3, and aralkyloxymethyl optionally
substituted with up to three  groups chosen from F, Cl, Br, OH, lower alW
and 0-(Iower alkyl); or R' and R' together are an o-xylylene group
optionally substituted on the  aromatic ring with a group selected from F,
Cl, Br, OH, lower alkyl and 0- (lower alkyl); R' is selected from H, OH and
O-lower alkyl; R' is selected from H, lower alkyl and phenyl; and  R' is
selected from lower alkyl, phenyl and benzyl. 2 A compound according to
Claim I wherein R1 is selected from H, lower alkyl,  and R4-O2CCH2. 3 A
compound according to either of Claims I and 2 wherein R2 is selected from
(C6-C10)cycloalkylmethyl, benzyl optionally substituted with up to three
groups  chosen from F, Cl, Br, OH, lower aIkyl and O-(Iower alkyl),
phenethyl optionally  substituted with up to three groups chosen from F, Cl,
Br, OH, lower alkyl and  O-(Iower alkyl)and benzyloxymethyl optionally
substituted with up to three  groups chosen from F, Cl, Br, OH, lower alkyl
and 0-(Iower alkyl). 30 



11 AUG 2006  WO 03/076458 PCT/GB03/00908 4 A compound according to any of
Claims I to 3 wherein R2 is selected from  cyclohexyimethyl,
decahydronaphth-2-ylmethyl, benzyl, 4-fluorobenzyl, 4- chlorobenzyl,
4-hydroxybenzyl, 4-(lower alkyl)oxybenzyl, a-hydroxybenzyl, ct-
methoxybenzy], phenethyl and benzy[oxymethyl. 5 A compound according to any
of Claims I to 4 wherein the absolute  stereochernistry is as depicted in
general formula IA. NH  R 2 H 0 N 'J~ NH2  ,)rH N  R~ N N J:D  H H 0 R 3 1 1
A 6 A compound according to any of Claims 1 to 5 wherein the absolute
stereochemistry is as depicted in general formula I B. NH  R 2 0 N 'A, NH2
H H R~ N N  H-*~~ H 0 R 3 1 1 B  7 A compound according to any of Claims 1
to 6 selected from
(2'S,2"R)-4-(2'-(2"-amina-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-phenyl-
propanoylemino)piperidine-1-carboxamidine;
(2'S,21,R)-4-(2'-(2"-carboxymethylamino-3"-(4"'-ethoxyphenyl)propanoyl-
amino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine; 31 11 AUG 2006
WO 03/076458 PCT/GB03/00908 



(2'S,2"R)-4-(2'-(3"-(4"'-ethoxyphenyl)-2"-(methytoxycarbonylmethylamino)-
propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-aminc-3"-cyclohexylpropanoylamino)-3'-phenylpropanoyl-
amino)piperidine-1-carboxamidine;
(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-cyclohexylpropanoylamino)-3'-
phenylpropanoylamino)piperidine-1-carboxamidine;
(2'S,2"R)-4-(2'-(3"-cyclohexyl-2"-(methyloxycarbonylmethylamino)propanoyl-
amino)-3'-phenylpropanoylamino)plperidine-1-carboxamidine;
(2-S,2"R)-4-(2'-(2"-amirio-3"-phenylpropanoylamino)-3'-phenylpropanoyl-
amino)piperldine-1-carboxamid[ne;
(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-phenylpropanoylamino)-3~-phenyl-
propanoylamino)piperidine-1-carboxamidine;
(2-S,2"R)-4-(2'-(2"-(methyloxycarbonylmethylamino)-3"-phenylpropanoyl-
amino)-3'-phenylpropanoylamino)piperidine-l-carboxamidine;
(2'S,2"R)-4-(2'-(2"-amino-3"-decehydronaphth-2"'-yipropanoylamino)-3'-
phenylpropanoylemino)piperidine-l-carboxamidine;
(2'S,2-R)-4-(2'-(2"-carboxymethylamino-3'~-decahydronaphth-2"'-yl-
propanoylamino)-3'-phenylpropanoylamino)pjperidine-l-carboxamidine;
(2'S,2"R)-4-(2'-(3"-decahydronaphth-2"'-yl-2"-(methyloxycarbanylmethyl-
amino) propanoylamino)-3'-phenylpropanoylamino)pipericline-1-carboxamidine;
(2'S,2"R,3'R~4-(2~-(2'!-amino-3'"-cyclohexylpropanoylamino)-3'-hydroxy-3'-
phenylpropanoyiamino)piperidine-1-carboxamidine;
(2'S,2"R,3'-R)-4-(2'-(2"-carboxymethylamino-3"-cyclahexylpropanoylamino)-3'
32 1 AUG 2006  hydroxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine;
(2'S,2"R,3'R)-4-(2'-(3"-cyclohexyl-2"-(methyloxycarbonylmethylamino)-
propanoylamino)-3!-hydroxy-3'-phenylpropanoylamino)piperidine-I -
carboxamidine;
(2'S,2"R,3'R)-4-(2'-(2"-amino-3"-(4"'-ethoxyphenyl)propanoylamino)-3'-
methoxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine;  



(2'S,2"R,3'R)-4-(2'-(2"-carboxymethylamino-3"-(N"-ethoxyphenyl)propanoyl-
amino)-3'-methoxy-3'-phenopropanoylamino)piperldine-1-carboxamidine; and
(2'S,2"R,3'R)-4-(2'-(3'-(4"'-ethoxyphenyl)-2"-(methyloxycarbonyfmethoamino)-
propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-I -
carboxamidine or a pharmaceutically acceptable salt thereof. 8 A
pharmaceutical composition comprising a compound according to any of  Claims
1 to 7 or a pharmaceutically acceptable salt thereof, 9 Use of a compound of
general formula 1, or a pharmaceutically acceptable  salt thereof, NH  R 2
"k NH 2  N NJ:D  H~'Y H 0 R llkz~  wherein R' is selected from H, lower
alkyl, R4-CO , R4-O2CCH2, R5-OCO and R5-SO2; R 2 is selected from lower
alkyl, cycloalkyl optionally substituted with an alkyl or  alkyloxy group,
(CS-C12)cycloalkylalkyl optionally substituted with an alkyl or  alkyloxy
group, aralkyl optionally substituted with up to three groups chosen  33 11
AUG 2006  from F, Cl, Br, 1, OH, lower alkyl, O-(lower alkyl), O-benzyl,
NH2, N02, NH-acyl, CN and CF3, and aralkyloxymethyl optionally substituted
with up to three  groups chosen from F, Cl, Br, OH, lower alkyl and O-(Iower
alkyl); or R' and R2 together are an o-xylylene group optionally substituted
on the  aromatic ring with a group selected from F, Cl, Br, OH, lower alkyl
and O- (lower alkyl); R3 is selected from H, OH and O-lower alkyl; R4 is
selected from H, lower alkyl and phenyl; and 



R5 is selected from lower alkyl, phenyl and benzyl; for the manufacture of a
pharmaceutical for the treatment of a disease condition for which over
activity  of plasma kallikrein is a causative factor. 10 A use according to
claim 9 for the treatment of a disease selected among  inflammatory bowel
disease, arthritis, inflammation, septic shock, hypotension,  cancer, adult
respiratory distress syndrome, disseminated intravascular  coagulation,
cardiopulmonary bypass surgery and bleeding from post- operative surgery. 11
The use, in the manufacture of a medicament for treatment of disease in a
human or animal, of a compound according to any of claims 1 to 7. 12 A
pharmaceutical composition according to claim 8 for the treatment of a
disease condition for which over activity of plasma kallikrein is a
causative  factor. 34 


