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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 io result from the proteolytic
cleavage of kininogens to liberate kinins or of cther substrates, e.g. precursors of growth .
factors. Kinins such as bradykinin are potent mediators of inflammation. |n 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 activaiing factor, leukotrienes, prostaglanding, 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. Stirzbecher et al., Brazilian J. Med.
Biol. Res. 1994, 27, 1929-1934), boronic acid derivatives (US 5,187,157} and



Biol. Res. 1994, 27, 1929-1934), boronic acid derivatives (US 5,187, 157) and
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pharmaceutical conpositions of the inhibitors, to the use of the
conposi tions as therapeutic agents, and to nethods of treatnent using the

conposi tions. ﬁﬁb%ggl%ﬁ%ﬁ{ﬂm\@iﬁ?&ﬁ INVENTION In a first aspect, the

present invention-conprises a series of novel 4-(dipepti dyI am no) -
pi perl di ne- 1- car boxam di nes according to general fornmula 1. 2 11 AUG 2006

WO 03/076458 ﬁ%‘%ﬁ@gﬁgﬁela’tes to a series of acylaminopiperidine—1-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, sepiic shock, hypotension, cancer, adult respiratory distress
syndrome, disseminated infravascular coagulation, cardiopuimonary bypass surgery and
bleeding from post-operative surgery. The invention further relates to pharmaceutical
compositions of the inhibitors, fo the use of the compositions as therapeutic agents, and fo
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)-
piperidine-1-carboxamidines according to general formuia 1.



NH R2 0 N-12 ~YHR~-NNN HH OR311In general formula 1, Rl

represents a group selected froma hydrogen atom (H), a |lower 4 13 ki 2005

group, a §f@WRREROrding to R4-CO a group according to RAs&PEREKanesk 97 OUP

according to R5-0OCO and a group according to R6-S02. R2 represents a group

selected froma |ower alkyl group, a cycloal kyl or (C5-C12)cycl oal kyl al kyl

group, either of which nay optionally be substitutgd with an alkyl or

al koxy group, an aral kyl group whi ch may opti onaII be substituted with up

to three groups chosen fromF, , ]O CH,_A+oye b]l% O (lower al kyl),

O benzyl, NH2, NO2, NH acyl, and,.pFS and ay al k xymet hyl group

whi ch may optlonally be sulﬁml TP 2aN Q thwee groups chosen fromF,

cl, Br, OH |ower alkyl and (1 H). Alternatively, RL and R

t oget her nmay constitute an ortho- oxyl3 ene.group (o-C6H4A(CH2)2). The

aromatic ring of this xylylene grouR ma onally be substituted with a

group selected fromF, d, Br, OH |ower JI and O (lower alkyl). R3

represents a group sel ect ed from H, OH anu (1 ower al kyl). R represents a

group sel ect ed fro f alkyl, and resents a grou
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which may optionally be substituted with up fo three groups chosen from F, CI, Br, OH,

lower alkyl and O-(lower alkyl). Alternatively, R! and R? together may constitute an ortho-
xylylene group (0-CsHs(CH2)2). The aromatic ring of this xylylene group may optionally be
substituted with a group selected from F, Cl, Br, OH, lower alky! and O-(lower alkyl).

R® represents a group selected from H, OH and O-{lower aikyi).

R* represents a group selected from H, lower alkyl and pheny!.

R’ represents a group selected from fower alkyi, pheny! and benzyl.

In the context of the present disclosure, the terms “alkyl group” and “lower alkyl group” are
used interchangeably to denoie linear and branched saturaied hydrocarbon groups with
between 1 and 8 carbon atoms, such as methyl, ethyl, isopropyl, teri-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, bicyclof4.4.0]decyl (i.e. decahydronaphthyl) and adamanty! groups.



The term "cycl oakyl al kyl group” is used to denote al kyl groups that bear a
cycl oal kyl group as a substituent, such as cycl ohexyl net hyl and 14 AUG 2006
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can exi st as optical 1soners, such as eriantioners, diastereoners and
epinmers. Al such isoners are included. in the scope of the present
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acids include acetic acid, trifiucroacetic acid, fumaric 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
saits with alkaline and alkaline earth metals, Again, insofar as these are pharmaceautically
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 ail have at least two stereogenic centres
(asymmetric carbon atoms) and so can exist as optical isomers, such as enantiomers,
diastereomers and epimers. All such isomers are included in the scope of the present
invention. Mixtures of such isomers, inciuding (but not limited to) racemic mixiures are
also included in the scope of the invention.

in a preferred embodiment, the present invention comprises compounds according to
general formula 1 in which R' is selected from H, lower afkyl and R*-0zCCH,.



substituted with up to three groups chosen fromF, d, Br, OH |ower al kyI
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F, d, Br, OH Ilower alkyl and O-(lower alkyl). Mre preferably R2 is
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embodi ment, Qrﬁlﬁ’spﬂh@%"‘? VQRIlBr'CQH é%@'kgléé‘déj %&MH Jépreprefgrab
(2'S,2"R) - 4- deBicted2ftora mycloheXyimetiyl, -detdhyulippdnitty 2- )/lnfaﬂmmlzﬁmmodmﬂerrzﬂhenyl prop
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(2'S, 2" R) - 4-rt&hexyBénayh phenethybartydearsiloxpm&hyl- (4" ~- et hoxyphenyl ) pr opanoyl am no)
- 3~- phenyl propanoyl am no) pi peri di ne- 1- car boxam di ne;

In another preferred embadiment, the present invention comprises compounds according

to general formula 1 in which the absolute stereochemistry is as depicted in general

formula 1A. More preferably, the absolute stereochemistry is as depicted in general

formula 1B.
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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'-phenylpropanoyl-
amino)piperidine-1-carboxamidine;



(2'S,2"R)-4-(2 -(3 (4"" - et hoxyphenyl) - 2"- (et hyl oxycar bonyl net hyl am no) -
propanoyl am no) - 3' - phenyl pr opanoyl am no) pi peei di ne- 1- car boxam di ng;q AUS ZG?E
(2'S, 2" R)Wdoggﬂm{sg -am no- 3"-cycl ohexyl propanoyl em no) - 3' W@i{&%%anoy
am no) pi perl di ne-1- car boxam di ne;

(2'S,2"R)-4-(2'-(2"-carboxynet hyl am no- 3' - cycl ohexyl propancyl am no) - 3' -
phenyl pr Opa@.@SL?WQ) (E"-Q:ﬁfbb%]ﬁﬁh ﬁ:ﬁ-@Q a@h@ kihienyl)propan yiammo -3
(2'S,2"R)-4- b % e 8 %car bonyrr?e yl am no)propanoyl am
no)-3' - phef® F’EY %}?'EWP}PU%IQHF'B%'F "1' '8&r boxam di ne;

(2-S,2"R)-4-(2'- (2 -am no- 3" - phenyl pr opanoyl amrio)-3'-phenyl propanoyl am no)

piperidine i CLk ) "
(2'S,2"R)-4- 5%%?)‘4)&&? %xgtrq% y?nzgpnz E)m%myl%)%%%b?w%%%%lpg)m no) - 3' - phenyl -
pr opanoyl aniPREppOYRminel-Frehanylraersosdarhine)pigeridine-1-carboxamidine;
(2'S,2"R)-4-(2"-(2"- (et hyl oxycar bonyl met hyl am no) - 3" - phenyl pr opanoyl am no) -
3' - pheny(pro angyl am no) pi per | di ne- 1- car boxami di ne;
(2'S,2"R) - 41%5 2 A2 RBUne-3 RyelaRrPORAIIERITD)-3- Bhepylgioanedy-ani no) - 3' - phenyl
propanoy! - amiftgripdriaiel édreoxhmidiidooxam di ne;
(2-S,2"R)-4-(2"-(2"-carboxynet hyl am no- 3" - decehydr onapht h-2"' -yl propanoyl am
no) - 3' - phenyl propanoyl am no) pi peddi ne- 1- car boxam di ne;
(2' S, 2"R) - 443 22*R)3-RuEL sarpdxymmaiplaning3 -cygiohdyip(apabdydnairg)e3sr bony| met hyl ani no)
pr opancyl peri di ne- 1- car boxam di ne;

S,2"R, 3 Eﬁé%oﬁ%n@&ﬁﬂﬁp ﬂgngéli%g}r(\dg@%/ﬁ%r opanoyl am no) - 3' - hydr oxy- 3' - phe
nyI pr opanoyl am no) pi per| di ne-1- carboxam dine; 6 11 AUG 2006 WD 03/076458

PCUGB03/ Ooggﬁs (2N WL clohexyl~2" (methyloxycarbonylmethylammo)propanoylammo -3

3'R)-4-(2 ar box amni _na- exyl propanoyl am™no) - 3' - hydr oxy- 3'
- phenyl pro %ﬁ‘rﬁpﬁé’ﬂeﬂ?’ﬁ@f”'@a\)‘/%&ﬁ% di ne;

(2' S, 2"R 3 R) - 4- (2 (3"-cycl ohexyl - 2" - (nmet hyl oxycar bony[ net hyl am no)propanoy
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-3 - phenyl - 1medpaaroidingm no) pi peri di ne- 1- car boxam di ne;

(2'8,2"R)-4-(2'-(2"-carboxymethylamino-3"-phenyipropanoylamine)-3'-phenyl-
propanoylamine)piperidine-1-carboxamidine;

{2'8,2"R)-4-(2'-(2"-(methyloxycarbonylmethylamino)-3"-phenylpropanoylamino)-3'-
phenylpropanoylamineo)piperidine-1-carboxamidine;

(2'8,2"R)-4—(2‘-(2"-amino-3"-decahydronaphth-2'"-ylpropanoylamino)—3'«phehylpropanoyl—
amino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-decahydronaphth-2"-ylpropanoylamino}-3'-
phenylpropanoylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(3"-decahydronaphth-2"-yi-2"-{methyloxycarbonylmethylamino)propanoyi-
amino)-3'-phenylpropancylamino)piperidine-1-carboxamidine;

(2'S,2"R, 3'R)-4-{2"-(2"-amino-3"-cyclohexylpropanoylamino)-3-hydroxy-3'-phenyl-
propanocylaming)piperidine-1-carboxamidine;



(2'S,2"R 3R -4-(2'-(2" "' -carboxynet hyl am no-3"-(4"' - et hoxyphenyl ) pr opanoyi am
i no)-3' - nethoxy-3'-phenyl propanoyl am no) pi per| di ne- 1- car boxamn di ng; AUBrs

(2'S,2"R, %ﬂs_ﬂf@%l -(3"-(4"-et hoxyphenyl)-2"-(net hyl oxycam#@?rgr | am no) -

pr opanoyl am no - met hoxy- 3' - phenyl propanoyl am no) pi peri . oxam di n
e, The conpounds of the present invention nmay be prepared by the nethods
generally known in the art, and particularly those nethods used in the

field of peptjd mstry. A useful starting material is

4- ani no- 1- béﬁMqﬁﬁgﬁﬁr@i-@é—%rﬁwﬂpﬁrmaam%ro‘eJ‘Phecowm,sam%wnoarﬁ-mslmw%h a

t ert - but yl oxpheayifropanoyleBirm)pigariding-1taardixa@iddeand hydr ogenol ysi s provi des

pi peridine derivative 4. This can be treated with isothiourea derivative 6
to give the carboxam di nopi peridine derivative 6 in which the am ne and
guani di ne f UR&t3"BIM)-4Reidpsycicheri-aT-(measmdrrysasibdnyinmetiplastit@ dropanayibmidiz32006 WO

- DH Boc- VEIBh PR PR ol R PRI 'y coocion 6 The

car boxam di nopi perl di ne derivative 6 can then be selectively deprotected and

coupl ed to (a8 MNrpRRMMEEH @Y amifotED-(ACEtHox) phyirfanofbBnERILAtR0E-3-Phdrd2 CH2Ph
, CO, CH2Ph C(I)ZCHZPh N ~CI)2§2I - J[2ft N I-)l@EI %Igjc"&N EIZN' (@)?H N Bhe@
propanoylamino}piperidine-1-carboxamidine;

(2'S,2"R, 3'R)-4-(2'-(2"-carboxymethylamino-3"-(4"-ethoxyphenyl)propanoylamino)-3'-
methoxy-3'-phenylpropancylaminc)piperidine-1-carboxamidine; and

(2'S,2"R, 3'R)-4-(2'-(3"-{4"-ethoxyphenyl)-2"-(methyloxycarbonylmethylaming)-
propanoylamino)-3-methoxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine,

The compounds of the present invention may be prepared by the methods generally
known in the art, and particularty those methods used in the field of peptide chemistry. A
useful starting material is 4-amino-1-benzylpiperidine (2). Protection of the primary amine
with a tert-butyloxycarbonyi (Boc) group fo give 3 and hydrogenolysis provides piperidine
derivative 4. This can be treated wiih isothicurea derivative 5 fo give the
carboxamidinopiperidine derivative 6 in which the amine and guanidine functional groups
are differentially protected.
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CO CH2Ph 0,0 1 N~ CO2CH2Ph H H2ZNNH R3O0 R2R5 0 )~ OH COZCHPh 0O N

S

{,‘ggosf' gk product depends to some extent on the J /(#@/08508 .

- then the synthesis nmay conveniently proce

0 R2 0 N C02CH2Ph H J>N ~-r NHO W1 N
—> Boc-_
H,N N

2 : H 3
N,COZCHzPh l
|
N)\N,COZCHZPh NH
0 - Boc-_
Boc\N li':ll
H N,COZCHZPh 4
6 |
CO,CH,P
Mes’J\N’ 2CH,Ph
H
5

The carboxamidinopiperidine derivative 6 can then be selectively deprotected and coupled
to an N-protected amino acid 7 to give intermediate 8.

_CO,CH,Ph _CO,CH,Ph

N
A _co,en,ph A _coenen
N N > N N
H H
HN

BOC\ﬂ )
6 - -
\~COCH,Ph -
) o O /mﬁ ~CO,CH,Ph Boc /ﬁ OH
Boc/N N R
R’ 7

R 7
.Uﬁﬁt e



NH OR2N-12 R, O MIYM- NO "17~z Fe3l | (R = R6-0CCO 11 AUG 2006
WO 03/ 076458 PCT/ GB03/ 00908 Wen R is H R4-CO R4-02CCH2 or R5-S02 then

t he synthesis may conveniently proceed VI a internediates 10 and 33 Aljﬁ 2(}@502
CH2Ph 0 rwwdlosloreass, N 1 C02CH2Ph H Soc~'NT'~NH R3 8 O
C2CH?. Phh 2N H R3 Boc" N H HY "C02CH2 Phh O N R 2 N C02CH 2 Ph ,_rH
Hsoc~, NNNO HH 0) 3~a, j 10 N 'C02CH2Ph N N C02CH2Ph

The elaboration of intermediate 8 to give the final product depends to some extent on the
nature of R',  When R’ is R%-OCO then the synthesis may conveniently proceed via

intermediate 9.
CO,CH,Ph
h
/O‘I/k ~CO.CHP
N
Boc” N
oC B
R® g8
_ | :
N,COZCHzPh
|
o O )\N,COZCHZPh
H
H,N N
H
R3
- -
0 R
re M OH ]
o N \COCHPh
7 J\
_CO,CH,Ph
R? 0 N
« X T JQ
N
N
H

8 R N NH
L ﬁf)
RS

1 (R = R5-0CO)



H2N-~Y "'VG HH O Ray Deprotection of the guanidine functional group gives
conpounds according to general formula 1 in which Rl is H Derlvqitlmt RN

of the pr No7eyEgne prior to deprotection of the guanidi ccess to
ot her enbo 5 ments of R. 10 11 AUG 2006 WD 03/076458 PCT}@()%%@%@
~C02CI-12PI1 R2 0O N~ COPCH2Phh HH NHNN2 ~YH11 OR3 1 NH 2HO

N )~ NH2 3W’ﬂ%N RNis‘F!l_\;J R“[@O 3R‘HJ C(ﬁ-Rlor RS- 5%2 t{n%% me SZ%@%Q%Eﬁ} gmegleﬁly%rgceed

~C02CH?h " ~YI r{
via intermediates 10 and 1

~CO,CH,Ph
/(\/‘ /j\ ,CO CH,Ph
Boc” N
H
Rs 3
i N ~CO,CH,Ph
l
Q /j\iijll ~CO,CH,Ph
H,N H
R?

Rz
H ~C0,CH,Ph
A _COCHPh
N ~CO,CH,Ph
1
H
R? o /O“/LN/COZC ,Ph
H H
HZN)\D/ N
6} R?

H

11

Deprotection of the guanidine funciional group gives compounds according to general
formula 1 in which R* is H. Derivatisation of the primary amine prior to deprotection of the

guanidine gives access to other embodiments of R',

10



"CO CH Ph N222 OORN'S)rHRS "N'"NH NHO 3~ HR 13 N, C02CH2Ph R
h

2 0 NN CO CH2P R40NNH 00 14 Internmediates 12, 13anq11ﬂu
then be dgp @ﬁ%ﬁp 0 give the corresponding conpounds a
general for rrultl | AUG 2006 WD 03/076458 PCT/ GB03/ 00985?/5%3%%&% S

al kyl, or when R and R2 together forma xylylene group, the synthesis may
conveniently proceed via internedi ate 15. N ~&g @gﬂ 2Ph ' C02CH2Ph N H H

Boc" NN H 3~8 R
)\ ~CO,CH,Ph

H H\rr
11
NH
L = H N)\”/
I 1(R'=
~C0O,CH,Ph

J\ ,CO CH,Ph

B J\/k[r\ﬁ@

/k _CO,CH,Ph

% 13 _CQ,CH,Ph

. /l\ _CO,CH,Ph
_——_‘—R \[(\NJW( /O

N
H
R’
14

Intermediates 12, 13 and 14 may then be deprotected to give the corresponding
compounds according to general formula 1.

11



N~Co 2 CH2Ph O N,C2CH2Ph H H2 NNOH R31- Boc" OHN)-)r 11 CO
CH2 Ph RO22~Co2CRPh ROj:DNNHH Boc~ NNRO R61’!E\992(}06
depr ot ect{y@ryspbeRe then give the correspondi ng conpounds Qeqot ggogo
general fornula 1. The conpounds of the present invention are potent and
selective inhibitors of plasma kallikrein. They are therefore useful in the
treat ment ofyidhseas QIk?IOBﬁjWF\érQRSaﬁd)RZ WaLRE: BMEh xyRfehd \gf&u)é &k HhiRsi®ma
kallikrein is a causative factor erally, for use-in such treat neht the
conpounds wePTVERENY & gt"@‘dm?r&?e 396‘?1*% stration to the patient. The
phar maceutical 12 11 AUG 2006 WO 03/ 076450,E14pEB03/ 00908 formul ation nmay
be a solid or liquid, such as a tablet, apsule sol ution or suspension.
Met hods of preparing such formul ati e V\@bl [lqrr_qs{m in the pharnaceuti cal
art. The conpositions wi||l b& adnihi stéretNTo Fhe pati ent under the
supervi si on of the atteﬁﬁi ng ph@ EXAMPLES

Boc

l ~CO,CH,Ph

/Q/l\ ,CO CH,Ph

H,N
2 N
H
RS
R?
BOC\NJ\TOH
Lol CO,CH,Ph
R? )\ ,CO CH,Ph
Boc “ /O
N N
I H
R' 0 ,
R

15

Two deprotection steps then give the corresponding compounds according fo general
formula 1.

The compounds of the present invention are potent and selective Inhibitors of plasma
kallikrein. They are therefare 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



The foll ow ng abbreviati ons have been used: AcOH acetic acid Boc- DCha- OH
N-(tert-butyl oxycarbonyl)-3-cycl ohexyl - D-al ani ne Boc- DTyr (Et) - O 1 AUG 2006
N-(tert - bylovilspsysgr bonyl ) - O-ethyl - D-tyrosi ne  Boc- Phe- ONSpcp/:Bo3/00908
N-(tert-butyloxycarbonyl)-phenylai anine succinimdyl ester

di met hyl f ormam de H-t hPse-CH t hr eo- 3- phenyl seri ne MPI C nmedi um pressure

|l iquid chro F o] tJ.C t reql st ered
Cr ademar k O?&?H@%ﬁ@rph%g bk éa‘sw [ & JHQ*EI Qlﬁ:ﬁ ds a %leg %Llllé eorhtio o?fsuiR%Ef;orb ace &
Co. EXAVPLPejhods of preparmg such formulations are we known m the pharmaceut:ca! art.

(2-S,2"R)-4-(2'-(2"-Am no-3"-(4""-et hoxyphenyl ) propanoyl am no) - 3' - phenyl pr op
anoyl - am ng gﬁgrgggg'oﬁew o Lo e Ritlent WhAeo RS Sticarnsion st hastengng
1- Benzyl - 4- (thesndlanbutyl oxycar bonyl am no) pi perl di ne 4- Am no- 1- benzyl pi perl di ne
(3.29, 16.8mml) was dissolved in CGHd 2 (100m ). Di-tert- butyl dicarbonate
(3.7g9, 17.0mmol) and N, N-diisopropyl ethylamne (1.9g, 19movl) were 13 11
AUG 2006 \W\BXAHIPbES458 PCT/ GBO3/ 00908 added. The nmixture was stirred for 18h
at roomtenperature then the solvent was renoved in vacuo and the residue
was taken u;%hl n et hyl acet ateh£160m : Th| s solution

e 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)-phenylalanine succinimidyl ester
DMF dimethylformamide
H-thPse-OH threo-3-phenyiserine
mplc medium pressure liquid chromatography
TFA frifluoroacetic acid

“Celite” is a registered trademark of Celite Corp.
"Vydac” is a registerad trademark of W.R. Grace & Co.

EXAMPLE 1
(2'5,2" R)-4-(2'-(2"-Amino-3"-(4""-ethoxyphenyl}propanoylamino)-3'-phenylpropanoyi-
amino)piperidine~1-carboxamidine trifluoroacstate

RO

P
% NH.HO,CCF,
E H\)J\ /Q
Wy

2

d

1A. 1-Benzyl-4-(tert-butyloxycarbonylamino)piperidine
4-Amino-1-benzylpiperidine (3.2g, 16.8mmol) was dissolved in CH,Cly (100ml). Di-tert-
butyl dicarbonate (3.7¢g, 17.0mmol} and N,N-diisopropylethylamine (1.9g, 19mmol) were

13



was washed with 0.3M KHS04 (2 x 30m ), sat. NaHCO3 (2 x 30m ), water (2 X
30n1). and brine (1 x 30m ), dried (Na2SO4) and evaporated in vacyq Mgmve

a yell ow was purified by flash chromatography
(el uant: 9’.6}/0 ch'ii orof orm 30% cycl ohexane) to give a yell %&v@# @ gent ified

as 1-benzyl -4-(tort-butyl oxycarbonyl am no) pi peridine (4.99" 18.9 mol,
1009 . 1B. 4dddeer tTHRUMBIGS Wor R | e SO MPIJRRY {emﬂa?amre then the, solvart was

1- B | tert-hutyl r bonyl dj

i Se0f yed | PTG PG 3 e tivheS BB B i Sl ohigia § 5B oeovAon 006
pal | adi um owae masivasiakithad. 3M0<H8,1Eai(2 xR0y set MaHAOS (@oN3dnayPetart2Ik S0inh&ingl Xt ur e
was {111 er gl 0gd iRl il Ingas tmégaargtgs in %@{9%@' Wb LLeRb0 3N Ohich FAQT )

The conbi ne W orate

i dentified aéflf@d(bvé‘a%h ueneigepp Woslic gal ey Mpwpwéor(nzﬁ‘% cydohesans), 519 .
1C. N, N -D ¢(Paey M 1 nel-
car boxam di ne@ é/ éé‘?%{'%g??}’ eot%eg g? glgﬁgéyg%%%%)bg?%g%%ﬂg&?%@%%ﬁ%gm%i

di ssol ved i 88 oooﬁ(loor’r{)

NI V- Si s( benzyl oxycar bonyl ) -S-net hyl i sot hi ourea (3.1g, 8.7nmmol) and nercuric

oxide (1.9 ure was stirred at 40'C for 4h

t hen tge Sg|l L%‘fl erel%)q‘g’%%mwg%emshﬂéd with ethanol (50 m). The

conmbi ned fi I1tﬂea&éé-(fﬁé‘rt@tmﬂgﬁﬂbwlemmobwewélog0(41;9@ gl8/@mmol ovarurdisselwediih  whi ch
was purifieg hauoifd@m C"TEB%EJ%H @&hﬁ/yd%eﬁét{ed s\?er%*( paglsanhm% cggrgo@!%?h?\let her

60- 80, 10% et hyl "acetate) to give col our
di (benzyl oxPeardish{h atloqm mﬂeﬁi&l‘ﬁ%ﬁk‘@fﬁ]‘wﬁﬁtﬁ@ﬁ‘ﬂfp% Celithandiibe msigig ani di ne
(3.3g9, 6, basred vﬁtﬁ‘@hambmol}ml) The combined ﬁltrates were evaporated in vacuo to give a

|2 o1 opanoy MAIR S5 KRR e da et hikytairbBmiroaperaie (435, ¥mal by~ ~Preny
N, N - Di (benzyl oxycar bonyl )-4~tert-butyl oxycarbonyl am no) pi peri di ne-1-carboxa
1 di Af t 30m

eTt Irggm terrpe ‘?r é%% °*2@?'9g'ﬁffﬂ§§ﬁ§3§n°@¥%‘mg"§'ﬁh‘% '5’(9 %Lt he reglrduemwgs
di ssol ved i pamer@nEine6Om ). This solution was cooled to O(err)C,

Boc- Phe- ONSY. (e B%ﬁ}lox?cé%@‘aﬁlﬁ@ﬁpéﬂﬂ@d(ﬁw iR vl Wskaid on Octthid)

N- net hyl m)rphol i ne ture was erature h,

the sol vent (1098 ey Y6 P&ﬁk@@zviwvs%mw)ﬁﬂew@o#'@gweadé 18, & ArOR A H’%‘t”ﬁ?l
acetate (200wts (1 ggTbJanwj Mre@ﬂdewsw@mrx&.de Whs$ BtirfhdAY4IdSA 41 the t@0s0lig, sat .
NaHO03 (2 x wgg m«gréd c\ﬁ@ ér%’ \ﬁl hed w4{h ethanol (50 ml). The combined filirates were evaporated

in vacuo to give a colourless oil which was purified by flash chromatography on silica ge!

(eluant: 90% pet ether 60-80, 10% ethyl acetate) to give a colourless oil identified as N,V'-

di(benzyloxycarbonyl)-4-(ferf-butyloxycarbonylamino)piperidine-t-carboxamidine  (3.3g,

6.86mmol, 87%}.

1D. (2'S)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(fert-butyloxycarbonylamino)-3'-phenyl-
propanoylamino)piperidine-i-carboxamidine

N, N -Di(benzyloxycarbonyl)-4-(fert-butyloxycarbonylamino)piperidine-1-carboxamidine
(3.1g,8.1mmol) was dissolved in 4M HCVdioxan (70mi). After 30min at room temperature
the solvent was evaporated in vacuo and the residue was dissolved in CHCl, (60ml}.
This solution was cooled to 0°C, Boc-Phe-ONSu {2.2g, 6.1mmoi) 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 /n vacuo and the residue dissolved in ethyl acetate (200ml).
This solution was washed with 0.3M KHSG, (2 x 30mil), sat. NaHCO; (2 x 30ml), water(2 x

14



11 AUG 2006 WD 03/076458 PCUGB03/ 00908 30M) and brine (I x 30m ), dried
(Na2SO4) and evaporated in vacuo to give a white solid which was{pyighged
by flash glyRmetaeraphy on silica gel (eluant: 70% chl or ofphfRpe3dss
cyclohexane) to give a white solid identified as

(2'S)-N, N -di (benzyl oxycarbonyl )-4-(2'-(tert-

?gt é ggxyg e;b@:ﬂ%ﬁﬁb@? X 30#.15% AYEPNRED Bh@ BRI AP R Vabhd R ghiel RS di ne

(2'S, 2" R) - NVREBEs W) do%yﬂ%ﬁ“&‘}m%mww on(stlica gek riuastit Ao Ry aiorBnIf%ani no) - 3
"- 1(3 4"" - eé hoyciepiarameh dopgivaepawhle soidl ehtifidd -ap ERHYN M-Gianoyd-gearbeny 4R ettt ne- 1-
car boxam di

(2 9N, N - DY BRI BRI RY P PRRERoY AR PRI bRy LANIDE £3F5)34 - pheny
| propenoyl - memil,E8yi peri di ne- 1- car boxam di ne (2.5g, 3.85mml) was dissol ved
in 4M HO /dioxan (70m ). After 30mn at roomtenperature the sol vent was
evaporated in vacuo and the residue dissolved in CHCI 2/DVF (9:1, 50m ).

Thi s sol uti 8 (A2 Rydk EPithgnayiervcatonmi4hed2 -tarbutigxycerbonyaming-384 ol )
was added f g &ﬁeﬁbmﬁénﬁnmﬁé@wmﬁam-rphaﬂﬂb@pau@mamo gifdfiBe-15. Onmol ) and
wat er - sol ubl e carbpdllm e (1.0g, 5. . After 15mn the pH adjusted to
8 with N-ne ?1")5’ ‘[S’Fﬂﬁ I ne The mxture vvas stirred at roomtenperature for

18 h, aft er (B¢ N-Di(venzyidnycarbdnybt{2Weest-rydgpgcabanylaimino)dsplengipapamgl-r esi due
di | ved t KHS04
(2% som) . SRR e lshe, (%] Sl YalRsRRUCH, I tofhrolth 300

dried ( Na2 s@@nl)an@ﬂewmn@@ e meatatuse thegs bwess mm@t%mlvecwwﬁth

purified by résku%falsemmtmb @, Sl &carm@gomtﬁhwmtcooéé% 0ehhRy Bderm  15%
hexane) to give a white solid identifie

N
di (benzyl oxPdEER-sRYH §1-28. (3284”(@‘7")- (V?%raf’d%f%)?%%ﬂmﬂgﬂ‘&qﬁ”ﬁ%’a@e pyfrate et hoxyp
?gnzg ) p:rg opz)wmwgaannmﬁd)%ndmssbmbamamymm Moddn isperirnel). Nexfthr CHRMiRAbE@pH di ne
g,

(559 ry - 2 50Beteq 195 sk eyl T SREHGR 35, SHEH 8Y 8 IREPEISHIR iy -

pr opanoyl anitBd) pitgrevhiati tines the saivbuhweasi ataparated iif Vaoyo aad deategidue dissolved in

(23,21 R NoflbroRR 887, 6 S5ARAMIaL whefcrvne A o o, etk Sl KGR R, am no) -

et hoxypheny I3 % B&parrsierdAx $8mb and prinenl Xpi0ahadisd (NaiS(s) prdrMeperried N vacs boxani d
ine (2. 19, t@g.Jmh&e Yeg “mtcamk\s@ﬁkeurbymm%rﬁate@aaqy(ma geREhssk: @i n at

room t enper at g(g’%‘:l?‘waf Ob\é%ntg) was g?vveaporvzahlte Jpy vacua an ast refs ze!% A?IH,G

di ssol ved i A"
di{benzyloxycarbonyl)-4-(2'-(2"-(tert-butyloxycarbonylamino)-3"-(4™-ethoxyphenyl)-

propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine (2.47g, 3.2mmoi,
65%).

1F. (2'S,2"R)-4-(2'-{2"-Amino-3"-(4™"-ethoxyphenyl)propanoylamino)-3'-phenyl-
propanoylamino)piperidine-1-carboxamidine frifluoroacetate
(2'S,2"R)-N,A-Di(benzyloxycarbonyl)}-4-(2'-(2"-(tert-butyloxycarbonylamine)-3"-(4™-
ethoxyphenyl) propanoyiamino}-3'-phenylpropanoylamino)piperidine-~1-carboxamidine
(2.1g, 2.7mmol) was dissolved in 4M HCl/dioxan (50ml). After 30min at room temperature
the solvent was evaporated /n vacuo and the residue dissolved in AcOH/water (85:5,
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
AcOHhAvater (9.1, 30mi). The combined filirates were evaporated in vacuo and the
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50m ). This solution was hydrogenated over 10% pal | adi um on charcoal . After
2h at roomtenperature the mxture was filtered through Celite a_p-gl AMB?GUB
resi due wa@hgRewssh AcOH/ water (9:1, 30nl). The conbi ned W@%@ﬁ%’ were
evaporated in vacuo and the 15 1 | AUG 20% WD 03/076458 B / 0908
residue purified by nplc on Wdac C18 (1 5-25g) using MeCN H20/ TFA to give a

white solid..J t )i s 4-.am NAx i ag-di.nopi per i di
trifluoroac er?éé%%%ﬁéfa%g@.am F&&%gé@aﬁﬁ) 6%@%&%:& o 8'96 Bite Sgh%

(2'S, 2' ' R) - Mepiified(agH-By wlkhBRer#-amine hremidinopirgrisinetioiuorsasetatd (ArtRg)o) pr opanoyl am
i no)- 3'-phenyl propanoyl am no) pi peri di ne-1-carboxam dine trifluoroacetate NH

2 0 NHHOCCE, HMO_,,~N~ N-r N« HH 0 0 2A
(2'S,2"R) - N,[W'Iﬂ ftﬁ’@ﬂ@y[ oxycarbonyl )-4-(2'-(2"-(tert-butyl oxycarbonyl am no) -3

cycl ohexyl pw%gm’ no) - 3' - phenyl propanoyl am no) pi peri di ne- 1- car boxam di ne
(2'"S)-N, N-Di xycar bonyl)-4-(2'-(tert-butyl oxycarbonyl am no) - 3' - phenyl
propanoyl - 42820 )p-(FeA3 b yriotexylaz Hoetinilakyeerbonylowtifptaminolpropanoyl#gno)-
2. 99mm1) VaSoliiyfibiSitbytdining M ddadieonainbfiibine tifilftbadliflen. 2t o0

tenperature the sol vent "'was evaporated In vacuo an e residue dissolved
in CH2CI 21 DMF (9:1, 50m hi s sol ution was cool to O C and Boc- DCha- OH
(900nmg, 3.3nmmol) was addovved by 1-hydroxybenzatri azole hydrate
(820ng, 6.1mmol) and wat ex-sokybl e carbQdiinm H 3 ggm)l). Af ter
15m n the pH was adjusted to 8 it hy N-ngt hylinor ghol i HOE s xt ure was

stirred at roomtenye®at f , t Pch tinme the solvent was
evaporated in vacuo andqﬂ'lk'::Q esifdue di ssﬂl ve
KHE94 (

in chloroform (200m ). This
sol uti on was washed w t hg0. 3M. X _~30m ), sat. NaHCO03 (2 x 30m),
water (2 x 30m) and brine (1 x 30m), @i’ (Na2SO4) and

2A. (2'§,2"R)-N,N'-Di(benzyloxycarbonyl}-4-(2'-(2"-{tert-butyloxycarbonylamino)-3"-
cyclohexylpropanoylamino}-3'-phenylpropanoylamino)piperidine~1-carboxamidine
(2'S)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(feri-butyloxycarbonylamine)-3'-phenylpropanoyl-
amino)piperidine-1-carboxamidine (from Example 1D, 1.9g, 2.99mmol) was dissolved in
4M HCl/dioxan (70ml). After 30min at room temperature the solvent was evaporated in
vacuo and the residue dissolved in CHCL/DMF (9:1, 50ml), This solution was cooled o
0°C and Boc-DGha-OH (800mg, 3.3mmol} was added followed by 1-hydroxybenzotriazole
hydrate (820mg, 8.1mmol) and water-soluble carbodiimide (730mg, 3.6mmol).  After
15min the pH was adjusted to 8 with A-methylmorpholine. The mixture was stirred at
room temperature for 18 h, after which time the solvent was evaporaied in vacuo and the
residue dissolved in chloroform (200mi). This solution was washed with 0.3M KHSO, (2 x

~ 30mi), sat. NaHCOs (2 x 30mi), water (2 x 30ml} and brine (1 x 30m}), dried (N2,50,} 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"-(fert-butyloxycarbonylamino)-3"-cyclohexyl-
propanoylamino)-3-phenylpropanoylamino)piperidine-1-carboxamidine (1.73g, 2.14 mmol,
72%).
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evaporated in vacuo to give a white solid which was purified by flash
chromat ography on silica gel (eluant: 90% chlorof orm 10% hexane) to give a

white solid identified as 11 AUb 2006
(2'S, 2" R) "o bboduggbenzyl oxycar bonyl ) -4-(2'-(2' ~- (tert - but ypOpggas&eey | am no)
-3"-cycl ohexyl -

pr opanoyl am no) - 3' - phenyl pr opanoyl am no) pi peri di ne- 1- car boxam di ne (1. 73g,
2. 14 ol , mcx@'s 21'R)-M N AlilBe BHA6Ky cH¥DoB Bl}-8-{ B4 58 el HeR( B2 O iyl k-
(2'S,2"R) -N, 2 45 (a2 1 t hyl oxy-
car bonyl net hy rg%)&@?n&oéngﬁ%%%ﬁh%%%@qghgrﬁé/q%bprrg%% 'm) ﬁ%eﬁﬁﬁ;&r?dl ne- 1-
car boxami di n@arboxamldlne

(2°S,2"R)-N, MSM e ey foRydariiny)-a f2d Etdiditylidxgédi i eeajcRpBRy).am no) -

3' ~-cycl ohex

pr opa%oyl ani %B?a@y'aﬁ‘m?ﬁ?FWBHBWB?H‘%{WW%@WFd rGRERoreRidie gt A HEmPel) 73g,

2. 14mol )  wass dissobal iredM iHCldivkadQBomi) o xaer $dotlna) rooftéraperatdrg the abivan®aas | q

t enper at ure Vapo

et on ¢ r PRBoBRO B oS anf Y RBDIGBHEE diloUas if Bafbrhge (B8RS Hawe! Ve

N, N- di i sopr oppmessajate fHiReng Mmrgot) m%llyomﬁfhymw (44Tg, Mmcnol)overesn xture
was stirred adqe80" fhel@hctioh nﬂfctht%fwa\%tn?rﬁd 'a! SRclilSs eY%n{c Wﬁx%tl ¢ ﬁﬁﬁf @hed in

vacuo and the residue dissolved in eth acetate ut1on was
washed with vastieieddpyaqus aﬁdﬁl?rfﬁﬁldu%daﬁw"'ﬁ&ﬂd#@" geptgte wﬁr"j i soputippwas 30p )
antzlI bri nel (GxasheBWﬂwD 3MIKHBQ, (ﬁ\iaﬂtﬁﬁhﬂ;)saﬁmﬁlﬁem@@i aomdhwmemamﬁunﬂ)@nglbme a

el | ow oi chro ogra on, si.lica
Vel uant - oosttorfonth RubhiNe G end branoridl £ VRS SR 2RBIalR BBk e o
(2'S, 2"R) - N, by teshbahnonydtogrppiar oo alits) gel -(¢lgant( % chlpuiierine 1PTe- Bexane) fo give a
(et hyl OXYC%R%“yégﬁEt Iﬁ\éhtﬁ%n%pr(@.ﬁ@myﬁil ﬁl“ag@%lzy%x@éﬂ?dwﬁ-ﬁr(ﬂ?@“&&bﬂéﬂyml pi per i

di ne-1- car boxam di ne ) . 2.11

(2'S, 2"R) - 4- (r@thvﬂ%vcmwmwm@ p@ﬁ@m&am%aw@awwﬁﬁwmﬁ)mwﬁmﬂanoy|

ani no) - 3' - phedydarimaQ\esgMm, mpanmop@e%qh ne- 1- car boxam di ne trifluoroacetate
(2'S,2"R) -N, N -Di (benzyl oxycar bonyl ) -4-(2!- (3 -cycl ohexyl - 2" - (et hyl oxycar bo
nyl -

met hyl am no) pe.qR'SMRIR)-a{2'+{3)-Cclolpdxyhy - (et oxyclasangbngthylemirdi) mepkrads boxam di
ol ut  on was ETI el oY F5plod At o4 Harlidhie dupiiidetetd LS ooy
tenperature tZF'ﬁ;Z - MMMDGM@WQEFWVQ;&(Eﬁ"myghhmka"t(@eﬁlmbwcﬁ@oﬂﬂs| due washed
Wi th AcOH wabgihyieRinb)prétiiodiamihBR3-phenytpropanoylamine)piperidine-1-carboxamidine
(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 purifled by mplc on VydacCig
(15-25u) using MeCN/H0/TFA to give a white solid identified as (2'S,2"R)-4-(2'-(3"-
cyclohexyl-2"-{methyloxycarbonylmethylamino)propanoylamino)-3'-phenylpropanoyi-
amino)piperidine-1-carboxamidine triffuoroacetate (570mg).

[M+H]* = 515
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combined filtrates were evaporated in vacuo and the residue purified by npic
on Wdac( s (15-25i.L) using MeCNNH2O TFA to give a white solid |diephug fﬂﬁﬁj
as (2'S, 2" Ryoda/bresd 3" - PCT/GB3/00908
cycl ohexyl - 2" - (et hyI oxycar bonyl et hyl am no) pr opanoyl am na) % - pﬁény pr opano
yl - am no) piperidine-1-carboxam dine trifluoroacetate (570ng). [MrH = 515
17 11 AUG 2006 WD 03/076458 PCTI GB03/ 00908 EXAMPLE 3

(2'S,2"R)-4-(2' -(2"-(Carboxynet hyl am no) - 3" - cycl ohexyl propanoyl anm no) - 3' . phe
nyI pr opanoy. | peridine-1-carboxam dine trifluoroacetate NH2 H O

. ~NRHO2CCF3 zPéz@R)-H- 2. @ fc@Doxymeth Iammo% 3"-c3£clohexggnrr%%axnf%gtmﬁl;/?)ésn%plr'{gr): -

(2 S, 2"R)-N, N xycar.bonyl
cycl ohexyl proB’%&’ﬁﬁé?yj?ﬁ'Mp' eridipestippiies W(‘.Rﬂté‘qi"ﬂ'%’?ﬁ? B i di ne- 1- car boxani di ne
(2'S,2"R) -N,/V-Di (benzyl ox [ bonyl)-4-(2"-(3"- cycINo#exyI 2" - (met hyl oxycar bo

nyl - 2

nmet hyl am no) pr opanoyl am n henyl pr anoyl ' n/oi)ipi per | di ne- 1- car boxam di
ne (from Exanple 2B, 1.6g, 2 1 1) d| sgol v&l | TINH.EQ.BRYdr of ur an

(50m ). 1M Lithium hygooxi {éﬁn)Lé s added. After 16h the sol vent
was evaporated in vacuo ajd ed in ethyl acetate (150m).
This solution was washed @i th M tri ' x 30m), water (2 x 30m)
and brine (1 x 30m ), dried (Na2S04) and orated in vacuo to give a
white solid identified as (2'3,2"R)-N, N penzy(oxycar bonyl )-4-(2'-(2" ~. -
(car boxynet hyl am no) - 3" - cycl ohexyl pr opanoy-dm no) - 3' - phenyl propanoyl am no) pi
peridi ne- 1-carboxam dine (1.62g, 2.11 mmol, 100% . 3B.
(2'S,2"R)-4-(2'-(2"-(Carboxynet hyl am no) - 3" - cycl ohexyl pr opanoyl am no) - 3' -
phenyl pr opano§A. qn‘ismb?pr\éﬂi(dibnzyldxycmbbuy&hﬂ:!i(ﬁb(chtﬁokymenhqmn@tzﬂ-

(2'S,2"R) -N, R -panyl ) - - 3“_‘ 1 -cyclo

hexyl - pr opaﬁg ﬁ@fg’%ﬁ)&ﬁ/ﬁm"#ﬁwg 3{(5}(’ ﬁ ﬁ%é%%ﬁﬁ fé{%@o a@@é‘ﬁgdl ne

(1.62g, 2. 11nﬁﬂ§"R) NN~D1(benzyioxycarbonyl)-4 (2' (3" cyclohexyl—Z“ (methyloxycarbonyf—
methylamino)propancylamino)-3-phenylpropanoylamino)piperidine-1-carboxamidine (from

Example 2B, 1.6g, 2.1mmol) was dissolved in tetrahydrofuran (50ml). 1M Lithium
hydroxide (3ml, 3mmol) was added. After 18h the solvent was evaporated in vacuo and
the residue dissolved in ethyl acetate (150mi). This solution was washed with 1M citric
acid (1 x 30mi), water (2 x 30ml) and brine {1 x 30mi), dried (Na;SO,) and evaporated in
vacuo to give a white solid identified as (2'S,2"R)-N,N'-di(benzyloxycarbonyl)-4-(2'-(2"-
{(carboxymethylamino)-3"-cyclohexylpropanoylamino)-3-phenylpropanoylamino)piperidine-
1-carboxamidine (1.62g, 2.11mmaoal, 100%).

3B. (2'§,2"R)-4~(2'-(2"-{Carboxymethylamino)-3"-cyclohexylipropanoylamino)-3'-
phenylpropanoylamino)pipetridine-1~-carboxamidine trifluoroacetate
(2'S,2"R)-N,N'-Di{benzyloxycarhonyl)-4-(2'-(2"-(carboxymethylamino)-3"-cyclohexyl-
propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine (1.62g, 2.11mmol)
was dissolved in AcOH/water (5.5, 50mi). 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 AcOR/water (9:1, 30ml). The combined filtrates were
evaporated in vacuo and the residue purified by mplec on Vydac Cys (15-25p) using
MeCN/H.O/TFA to give a white solid identified as (2'S2"R)-4-(2'-(2"
(carboxymethylamino)-3"-cyclohexylpropanoylamino)-3-phenylpropanoylamino)piperidine-
1-carboxamidine trifluoroacetate (570mg). |
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was dissolved in AcOH/ water (95:5, 50m ). This solution was hydrogenated
over 10% palladiuman charcoal. After 2h at roomtenperature thej.;mmﬁqq[ﬁ
was filteprfosiBiRyah Celite and the residue washed with YRloGs0s( 91 1,
30m ). The conbined filtrates were evaporated in vacuo an { e residue
purified by npic on VWdac Ce (15-25fl) using MCN H20/ TFA to give a white
solid identified as (2'S,2"R)-4-(2'-(2"-

(car boxynet hé\l am gq(a - 3"-cycl ohexyl propanoyl am no) - 3- phenyl propanoyl am no) pl p
eci di ne- 1- d¥#BbX8"'di ne trifluoroacetate (570ng). 18 | | AUG 2006 WO

03/ 076458 PCT/ GB03/ 00908 [ MtH ~ = 501 EXAMPLE 4

(2'S,2"R)-4-(2'-(2"-Benzoyl am no-3"-(, V'-et hoxyphenyl ) propanoyi am no) - 3' - phe
nyt propanoyl anm no) pi peri di ne-1-carboxam dine trifluoroacetate H 3C 0"~ NH2
NH. HOCCF, HEXNMPLEA4AN H Co 0 ~~O 4A

2| S, 2" R - 4_ 1 . ": € 4 : - I.||l‘.- ' / n | o 1( - 3| -
E)honyl pr ijaég%fzz; ﬁé?qﬁzﬁ%z%ﬂa e’r‘ésl @&éﬁ%ﬂﬁ%ﬁ%%%g{aﬁg@%\éhﬁ%ac}{gg% di ne
(2-S, 2" R) - N, Repayqylstinglpineyidtiesloearbgxamigdipe triffuaregcetate but y| oxycar bonyl ami no) -
3| ~ ( 4" ~

H.C o
et hoxyphenyl )propan%yl\ﬁn' n - phenyl propanoyl am ndytpi per| di ne- 1- car boxam d
i ne(from Exanple 1 F, 100 . 1 2mvol) was dissoljed in 4M HC / dl oxan
e

(20mM ). After 30mn at roo erat ure Qhe | Vet .HEy@pe; ated in vacuo
and the residue dissolved in CH2: 01%20 ). Thissolution was cooled to O°C
and benzoyl chloride (19.7ng, H{§1 et hyl am ne (36ng, 0.36mmol)
were added. The mixture was stilrredlat foontl tenperature for 18 h, the

sol vent was evaporated i NS 2 t he e dissolved in ethyl acetate
(70m ). This solution was hed with 0.3 04 (2 x 20m ), set.

4A. (2'S,2"R)-4-(2'-(2"-Benzoylamino-3"-(4""-ethoxyphenyl}propanoylamino)-3'-
phenylpropanoylaminoe)-N,N'-di(benzyloxycarhonyl)piperidine-1-carboxamidine
(2'S,2"R)-N,N'-Di(benzyloxycarbonyt)-4-(2'-(2"-( feri-butyloxycarbonylaming)-3"-(4"-
ethoxyphenyl)propanoyiamino)-3'-phenyipropanoylamino)piperidine-1-carboxamidine(from
Example 1F, 100mg, 0.12mmol) was dissolved in 4M HCl/dioxan {20ml). After 30min at
room temperature the solvent was evaporated in vacuo and the residue dissolved in CH;
Cl, (20ml). This solution was cooled to 0°C and henzoyl chloride (19.7mg, 0.141mmoaof)
and triethylamine (36mg, 0.36mmol) were added. The mixiure was stirred at room
temperature for 18 h, the solvent was evaporated in vacuo and the residue dissolved in-
ethyl acetate (70mi).  This solution was washed with 0.3M KHSO, (2 x 20ml), sat.
NaHCQO; (2 x 20mi), water (2 x 20ml} and brine (1 x 20ml), dried (Na,S0,) and evaporated
in vacuo to give a white solid which was purified by flash chromatography on siiica gel
{eluant; 85% chloroform, 15% cyclohexane) fo give a white solid identified as (2'S,2"R)-4-
(2'-(2"-benzoylamino-3"-(4"-ethoxyphenyl)propanoylamino)-3'-phenylpropanoyiamino}-

N, N'-di(benzyloxycarbonyl)piperidine-1-carboxamidine (65mg, 0.072 mmal, 60%).

4B. {2'S,2"R)-4-(2'~(2"-Benzoylamino-3"-(4"-ethoxyphenyl}propancylamino)-3'-
phenylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate
(2'S,2"R)-4-(2'-(2"-Benzaylamino-3"-(4"-ethoxyphenyl)propanoylamine)-3'-phenyi-
prapanoylamino)-N,N'-di(benzyloxycarbonyl)piperidine~1-carboxamidine (65mag,
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NaHCO8 (2 x 20m ), water (2 x 20m ) and brine (I x 20m ), dried (Na2SO4) and
evaporated in vacuo to give a white solid which was purified by fI ‘W”Fﬁ
0

chr omat oghigbyefRissSi | i ca gel (el uant: 85% chl oroform 16%
give a white solid identified as (2'S,2"R)-4- ﬂ&ﬁ&b%}&}é@gﬂ

(2'-(2' ~-benzoyl am no- 3" - (4"- et hoxyphenyl ) propanoyl ami na) - 3' - phenyl pr opanoyl|
am Ino) 60!\/!() / \e@lzzhnm)zwémy@%awxwmaﬁf (98150251 C AT HROXGHNIGH IR HyBroBBhatdl 072
no

(2-S,Z:R) - 4- f(‘fﬁf 19%-PRERAiYB Anasharoels - After 1_houn 8k JASHL IeeprteB dhe yidHienuas 3 -
phenyl pr oparfitgtednthroapbi Qita dhd ¢hel resiiub oxanedliwith AcOHAvERF (BAERBIG.  The

1 = or opanceTaiea SIERRNA BReRBiR L e BT 08 LR L B PRE b Sttt e P
(65ng, 19 111AQBY20H@ MACNISLOOTFAMES gRCE mma/semgat&nm'emasnwspwm 2d(2$so| ved

in AcOH/ t g @M by« . %
ngl I ;dl u\r,1\1laon CI£“| rcoacf -85 gﬂ‘%etho hén@?kggﬁo& §'3 g@%ﬁg&%ﬂa@ 'ﬁ?\ﬁﬁf) %r?dﬁ' “was
filtered thrltriprxesidinadtrityaoackiate @4mge vvashed Wi t h AcOH/ water (9:1, 20ni).

The conbined filtrates were evaporated in vacuo and the residue purified by
npi c on VWd C§= 5-25l.t) using MeCN H20/ TFA to give a white solid

identified "R)-4-(2'-(2"-

benzoyl em no-3' ~- (4"' - et hoxyphenyl ) propanoyl am no) - 3' - phenyl pr opanoyl am no) p
I peridine- Ig glm dine trifluoroacetate (44ny). [MH + = 685 EXAMPLES
(2'S,2"R 3 R=&- =(2"- Am no- 3" - (4~"~ot hoxyphenyl ) pr opanoyl am no) - 3' - hydr ox

y-3' phenyl dRSFIRR)a{2(R imine3ti4eethoxynhisoyiinropamaylaming)-gewdemwtddt e H 3C
NH 2 0 N NH. ﬁlﬂ &%F ) pan I'é'nﬁ\d\)b Herlciine-m-caﬂ)o[i‘ﬁmghﬁgnf%r

£
(2S,3R)-2-(tert yI oxycar bonyl am no) - roxy-3 aceal pr opan0| c acid
3 - \©\

L
gy h)\ O NH.HO,CCF,
HZN/\H/ Y
0
HO

5A. (28,3R)-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
(75ml). Sodium hydroxide 820mg, 20.5mimol) in water (75ml) was added followed by di-
tert-butyl dicarbonate (2.1g, 9.8mmol).  The mixture was stirred for 18h at room
temperature then the dioxan was removed /n vacuo and the residue was washed with
diethy! ether {1 x 100ml), acidified to pH 4 with 1M HCI and extracted with CHCI; (3 x
100ml). The combined extracts were washed with water (1 x 50ml) and brine {1 x 50ml),
dried (Na,SQ,4) and evaporated in vacuo to give a white solid identified as (28,3R)-2-(fert-
butyloxycarbonylamino)-3-hydroxy-3-phenylpropanoic acid {1.68g, 5.7 mmol, 74%).

5B (2'S,3'R)-N,N'-Di(benzyloxycarbonyl}-4-{2'-(fert-butyloxycarbonylamino)-3'-
hydroxy-3'-phenylpropanocylamino)piperidine-1-carboxamidine

N, N-Di(benzyloxycarbonyl}-4-(teri-butyloxycarbonylamino)piperidine-1-carboxamidine
(from Example 1C, 2.3g, 4.5mmol) was dissclved in 4M HCl/dioxan (70mi). After 30min at
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HthPse-OH (J. Biol. Chem, 1953, 204, 323) (1.4g, 7,73mml) was dissolved
I n di oxan (75m') Sodi um hydrOX| de 820ng, 20.5mmol) |n wat er ( 751d1) AUE906

added f ol terf-butyl dicarbonate (2.1g, Xt Ur e
eg ?og r éﬁgh at WC)I‘IGE&%O%

was stirr room tenperature then the di oxan was renove
vacuo and the residue was washed with diethyl ether (I x 100m), aC|d|f|ed

tOt pH :1 wi t hrobM H.lee?dw#eﬁtﬁé rsafbRtwid bk Qd@kj?’m( ﬁac&o dnde@réSIdu-Qﬂ@séEﬂﬁdB' ﬁ‘gd
extracts wer brine rie
(Na2SO4) and%‘@%@ﬁgt @d* cuo(rﬁla @9%3'8" W@%lcf’@egoﬁol écl {gﬁ)ge"a -2tert-
(2S,3R)-2-(t bmtylexmgrtbymmmua)mmﬁw)emmwQelbqndrcoagd 4 Bhe ByEmpnadpaaei aidagi d
E% ggs 5R)7NZE%)| @ nzomlafme Aty &1 1g’but moucar%owafegﬁ?hﬁ% -3 -
hydr oxy- 3' - pfSh "BT'Q?péhé?l gﬁﬂaoﬁtﬂ)qﬂr perf\é‘?rné Im@arﬂﬂﬁ)m ysted to % with A

N, AF- Di (benze Hwﬁlé/' Thétmbdips Wa@bt&béh%bb@ﬁftbﬁﬁé{r‘a&!ﬁé f&?h@hpﬂet Qh[aeﬂﬂl1ecar box
SSO ved oxan

am dine (fr mméﬁge
(70m ). Aft eﬁ‘e Fr%?‘%%s %F’ﬁfi‘%&ﬁ;"%’@@% t?g%ﬁ? é&é@‘“?ﬁb?/%tbé?%%@%m
t enper at ur e Thie sslofionemis wesbed wilip 01381 KIS D2 \weBiud), asid NaHEOE @x BorRY), Gt @2 ved i n

CH2Cl 2/ DVF (?3€rm1) {ﬂ))me WE: Ohhgd *ﬂ%,(%@?@arﬁ:oeyg ofe /Pﬁa%ué% 9&9 hite solid

(2S,3R) -2-(ter on car I'c aclid
(1. 69, 5.6mwhichwas parcfwgcby fipeh cmdompmwdm%@hmt ﬁD%z@hséacgtdEa@(m(l 19,

8. 1nmmol ) and F&ateﬁl"er S@lﬂg g wrﬁarsBﬁuﬂ ideﬁi’iﬂ@@ a@l(_r'@% REA NI RInkyloxEdrBsnyba.Biln the

pH adj ust ed ol 1 ne he mxture was stirreéd at room

tenperature f@fp‘bqtglowca@pmg@mlg{%» ‘?F"P’ﬁ‘és -PReIPEPROSYRMIRRIeIPEdst-at ed i n vacua

and the resi garboxhinidind Merd, 18 merhflydswcet ate (200mi ).  This sol ution was
washed with 0.3M KHS04 (2 x 30m ), sat. NaHCO3 (2 x 30m ), water (2 x 30m)

and brine (1 x 30m ), dried (Na2S04) and evaporated In vacua to give a white
solid whi ChSQB(Q SR T Rl AbPi(berryloxgtarbomilob (2 (2T tartibelylaxyeargetyldreinopnt .  50%

eLnyl Rcet ol g ldihoRhe @gﬁ?@éﬁbnok%n?h%% Jydios 8- 5ibryibrbfih i ed as

(tert-butyl oi?‘dﬁﬂﬂﬂﬁmlaﬁn rf@yhoanigdiag oxy- 3~- phenyl pr opanoyf anf no) pi peri df ne- |
car boxam di n@éé’ ?—ﬁl;N‘—bs erﬁ'ﬂiﬂé kycarhQN)-4-8C(tert-but loxycarbonylammo)—3‘ hydro -3

L TP

am no) p ] per | HChgiodanq20rhip.x AftetdOnen at room temperature the solvent was evaporated in vacuo
and the residue dissolved in CH,Cl./DMF (2:1, 50mi). This solution was cooled to 0°C
and Boc-DTyr(Et)-OH (620mg, 2.0mmol) was added followed by 1-hydroxybenzotriazole
hydrate (270mg, 2.0mmoi) and water-sciuble carbodiimide (420mg, 2.1mmol). After
15min the pH was adjusted to 8 with N-methylmorphoiine 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 (200ml). This solution was washed with 0.3M KHSO, (2
X 30ml), sat. NaHCO; (2 x 30ml), water (2 x 30ml) and brine (1 x 30ml}, dried (Na,SO,)
and evaporated in vacuo to give a white solid which was purified by flash chromatography
on silica gel (eluant: 60% ethy! acetate, 40% pet. ether) {0 give a white solid identified as
(2'S,2"R,3'R)-N,N'-di(benzyloxycarbanyl)-4-(2'-(2"-(fer-butyloxycarbonylamino)-3"-(4"-
ethoxyphenyl)propancylaming)-3-hydroxy-3'-phenyipropanoylamino)piperidine- 1-
carboxamidine (1.2g, 1.3 mmol, 80%).
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(2'S,3 R-N ND "' (benzy[oxycarbonyl)-4-(2"-(tert-butyl oxycarbonyl am no)-3'-h
ydr oxy-3' - phenyl propanoyl am no) pi peri di ne- 1- car boxam di ne (1. 1g, ﬁmq%

was di SSOWSGSI&'}%ﬁIékM HC I di oxan (70m ). After 30m n at rogmi;le%d&?%ﬂe e
sol vent was evaporated in vacua and the residue dissolved in DIVF
(9:1, 60m). This solution was cooled to O*C and Boc-DTyr(Et)-0OH (620ng,

2. 0mmol ) wassgqeet R monesd d@yA.ﬂmmedmwdaeﬂé%h' Snoyibiiih8)-8-hydrdiyl.
2. Omol ) and ,vvgter-sol u)bl e g;ar b_odi_I_m'(Se §42 _yﬁ&gﬁz)@. Af){-erh(y 15219n t he
pH was adj ust dep¥PEPRANPHaRINAIPRSYidiae-drrarhoxamidias tr oS stirred at room
t enper at ur e 28,2"F3'R);- N M-Digrenayioxyharbonyd-4t(B'e(2'S Gbn-butyloxy@arbemagningit 2d4't-n vacua
and the resj ' L. et by 2k Thi Ition was
washed with %tﬂ%%@@@%@%yﬁ?p‘gg’mﬂyd@gﬁ %‘ﬁé@%@'?m@g}ﬂ?ﬁ? i&\b\gﬁer (2 x 30m)
and brine (|cabaemridne driced deaiows) dissaived év4 diCidissan (F0uie uAfiero3pivet a
white solid wRiClmpamiiethé isBleitYwdd é\fe?ox‘éfé‘aolﬂ'aﬁa%& 3R Y%ne PdicRk! digBvEflin
(eluant: 60% ethyl acetate, 40%_pet. ether) to give a white solid identified
as AcOHMvater (95:5, 50ml). his solution was hydrogenated over 10% palladium on
()2- g 2'(' R, 3' Rinaitob diAflernr ut axpcripenyrs thé-riRturd Ras fitepsd thiigh |0elinseae imny| ami n
0)-3"-(4""- . . ) . .
et hoxyphenyl Seps)'fjB%gﬁ%kiﬁd%hrﬁjc)q%wafﬁ@/@ﬂo;(%%' TBﬁ&%”QP'BF%B’Eﬂ‘SWSFﬁ %’SE?{F%SF"{ di ne- |
- car boxam dvaveo (aid Zug rebidBe poufied B0O%Hle 0B Myllde BIIG12-Q00) usiNg 108 IIFGRIHIBA fo
PCT/ GB03/ 00908, SD. ., 1.: PR ‘e oo At pon i o au_g g
(2'S 2R 3' R?@%-%)zw'i"{ez"sf’}i?n ssntified g5 2S5 B3 LR BIIoshdd 1 §hOBIe: hydr ox
y- 3' - phenyl prepgneyieminensHadpxp8tphenylproparosenmeinipaddne-taarfoxamidivacet at e
(2'S, 2" R, 3' Rymadbrbabatdtd m@,ﬁjioxycar bonyl )-4-(2~-(2"-(tert-butyl oxycarbonyl am
no)-3"-(4"" -
et hoxyphenyl ) pr opanoyl am no) - 3' - hydr oxy- 3~- phenyl pr opanoyl am no) pi peri di ne-|
- car boxam dpmei{L4¢g0 1. 3nmol ) was dissolved in 4M HCl/dj oxan (50m ). After
30min at roomtenperature the solvent was evaporated in vacuo and the
residue dissolved in AcOH/ water (95:5, 50m ). This solution was
hydr ogenat ed over 10% pal | adium on charcoal. After 2h at roomtenperature
the mxture pagmbiEgered through Celite and the residue washed wth
AcOH water (97T, -30mM). The conbined filtrates were evaporated in vacuo and
the residue AF2RE[-by2F-emine-3yi@aetiorgpenylprrpnadamyiolBRetoay-¥EA t o
give a white ﬁ&iﬂﬁpbﬂ'ﬁj}ldlﬁih&ﬁi%ﬁdined-carboxamidine trifluoroacetate

-gmn

(2°S,2"R 3R -4-(2'-(2 c-3"-(4"'-ethoxyphenyl) -
pr opanoyl am no) - 3' - enyl propanoyl am no) piyger i di ne-1 - car boxami di n
e trifluoroacetate, (540ny /&2

H 0 N NH.HO,CCF,

: H H “\

z N w

HzN/\n/ TN
: 0
MeO

8A. (2'SR,3'RS)-N,N'-Di(benzyloxycarbonyl)-4-(2-(tert-butyloxycarbonylamino)-3'-
hydroxy-3'-phenylpropanoylamino}piperidine-1-carboxamidine
(2'SR,3'RS)-N,N'-Di(benzyloxycarbonyl)-4-(2'-(teri-butyloxycarbonylamino)-3-hydroxy-3'-
phenylpropanoylaminoc)piperidine-1-carboxamidine was prepared by the same method as
described in Example 5 but starting with racemic H-thPse-OH.
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[ MFHr = 497.0 EXAMPLEG6

(2-S,2"R 3'R)-4-(2'-(2"- Am no-3"-(N'-et hoxyphenyl ) pr opanoyl am no) 13 AUEiohexy

-3 phonybmgg@%%l ani no) pi per | di ne-1-carboxam di ne trifl ugrpageiabsy 1-13

NH 2 0 N 3 HHHNNNG H 0 MO 6A

(2' SR, 3' RS) - NAF- Di (benzyl oxycarbonyl )-4-(2'-(fert-butyl oxycarbonyl am no)-3' -

hydr oxy- 3' - plegnyd $r,0wspeayAr DT{bea pbaRaIbd R4 (2" Bkgliaisonylamino)-3'-

(2' SR, 3'RS) - N, | g Di {,benzyl g::? car]'ntﬁ)o)ﬁ'e ‘_4!-_?'?-2&4'[ rt- tft} oxyngaar"t])'g?lgll am no) - 3'

" hydr oxy- 3' - TRHER é)"rp 53 IBW%H?WBTB%}J%’E?’ '??él'f(’grgg?‘ml&ééﬁ% di ne was prepared by

t he sanme net HBBRARS)d6N'dPi(beatyidxpcatbonpiph-€2' HaliHbtitybkmathiongaminbR3 Fhaderg-8'-

Ht hPse- OH. : ) 0 . .

(2 3R o RS- P e PO e s R ot miane Haded, B, wes dssseding o) o

- net hoxy- 3' Fheh{#5bplodeyeians 0Ppnacr-irampleand dikermsuide i #ntee 0.8mmol) were

(2" SR, 3' RS) - Mdbd. Dafiérenss vt soep g MRy wasfiterdd-ahb Setihid WhOXpaBRANY L ATHNO) - 3'

0. 27, wad® BV BITORO] W RaTPu bRy e Besrcdiay o sorge GURRaT and

?l : ;/er gxi dg efHyB 2nefate() .58bATPEY) alleare to gitdexl whAd tselid iduntitdd GQQ@SRtBBQSﬂMN}Jr \ih vva?]
iltered an ' . € | ic

was purified dggg}zplgé}ﬁg@hﬁygyﬁ%fzég%gﬂg%@%g&g#waca ?ggl'm%%f)g}é%fp:hg%yg%g Ha\gf’ ﬂ’yl

acet at e, 50%8pina)piearisine)l-¢asbayaiding (MAmg 0d6mimpl,i6d%nt i fi ed as

(2' SR, 3' RS) - N, AP-

di (benzyl oxycar bon | oxycar bonyl am no) - 3' - met hoxy- 3' - pheny

- 4- (2] - -
| propanoyl - &% Ko) l?)pfég' FS?Z'H -tP?&’taP%MWHPWQ)"é'iz'ﬁ'n‘ﬂ?'f'o. 16mmol , 61% . 6C.
(2' SR, 2" R, 3' RutyidtycBrtohgaming)ay q4r-etheyyphedyljpropdribyldntiao)-3'-methoxy-3'-
butyl oxycar boiyl, Al hShotamino)pipSidleiY REBI AR ancy! am no) - 3' - met hoxy- 3° -

(2'SR,3'RS)-N N'-Di(benzyloxycarbonyl)-4-(2'-(tert-butyloxycarbonyiamine)-3'-methoxy-3'-
phenylpropanoylamino)piperidine-1-carboxamidine (112mg, 0.16mmol) was dissolved in
4M HCl/dioxan {20ml). After 30min at room temperature the solvent was evaporated in
vacuo and the residue dissolved in CH,Cl, (30ml). This solution was cooled to 0°C and
Boc-DTyr(Et)-OH (50mg, 0.16mmal) 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 KHSO, (1
x 20ml), sat. NaHCO; (1 x 20ml), water {1 x 20mi) and brine (1 x 20ml), dried (Na,S0O,)
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(benzyloxycarbonyl}-4-(2'-(2"-(fert-butyloxycarbonylamino)-3"-(4"-
sthoxyphenyl)propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-1-
carboxamidine {108mg, 0.12 mmol, 75%).

6D. (2'S,2"R,3'R)-4~(2'4(2"-Amino-3"-(4""-ethoxyphenyl)propanoylamino)-3'-methoxy-
3'-phenylpropanoylamino)piperidine-1-carboxamidine trifluoroacetate
(2'SR,2"R,3'RS)-N,N-Di(benzyloxycarbonyl)-4-(2'-(2"-{tert-butyloxycarbonylamino)-3"-(4"-
ethoxyphenyl)propanoylaming)-3'-methoxy-3'-phenylpropancylamino)piperiding-1-
carboxamidine (108mg, 0.12mmol) was dissolved in 4M HCi/dioxan (20mi). After 30min
at room temperature the solvent was evaporated in vacuo and the residue dissolved in
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phenyl propanoyl am no) pi peri di ne- 1- car boxam di ne

(2' SR, 3 RS) N, AF- Di (benzy[ oxycar bonyl)-4-(2-(tert-butyl oxycarbonyh a3’ -
met hoxy 3 propanoyl am no) pi peri di ne- 1- car boxam di Rg(dgedfBos

0. 16mo &mggééol ved in 4M HCl/dioxan (20m ). After 30mn at room

t enper ature t he sol vent was evaporated in vacuo and the residue dissolved

in. CH2CI 2 (3gﬁbmlwa@?'(§5%0|2@lﬁ1'l)0n "P’Pﬁss s610@Inedad ‘Hy nekd 0\5?0105%1_ élfa@ﬁ.l)ﬁ 91"
(50ny, 0. 16nmmpf) was ded fol |l owe

adj usted to §h&Fqah I%i\fﬁftﬁi‘l%é?ﬁ"btmp@f&lﬁ%ﬁggﬁ i urerweéﬁ{tezﬁmoms litg ?'}detaeat
room tenper adsidue washed8itthacGH veter wlm Gbmt)] Mehetcombinet Viateswase exppatated in

vacuo and the resi,due dissolv. I etat 0 T i,on was
rachad it ecslo e et P b'mbl bR VEEER fis9bhTiaing MREREETER'S " 0n)
and brine (1gke2@mwhite dsalidd ideliEZ804s (B2 RYAPSL2{ 2 canimo- e'a(dU@tHO@ypgmbm

white solid 1 ) gel

(el uant: GSWWEPOWY%&%% I?L-?tp%g’égy § &:aﬁ?x/ @ﬁ%ﬁ@n‘%ﬁ)lc’?@oﬁ ihlﬁ Iélfl ed as
(2'SR 2"R, 3 R@)loﬂqawtat@l(‘(ﬁﬁéﬂ)zyl oxycar bonyI ) - 4- (2 -(2"-(tert-butyl oxycarbonyl a
m no) - 3"- (4"

et hoxybhenyl ropanoyl am no) - 3' - met hoxy- 3' - phenyl pr opanoyl an no) pi peri di ne- 1
- car boxam di M’é"‘(lééﬁa 0.12 mmol, 75% . 6D.

(2~S,2"R 3 R -4-(2'-(T - Am no- 3"-(4" "- et hoxyphenyl ) propanoyl am no) - 3' - net hox
y- 3' - phonyl propanoyl am no) pi peri di ne-1-carboxam di ne trifl uoroacetate
(2'SR 2"R, 3" RS) - N, AP- Di (benzyl oxycar bonyl )-4-(2"-(2"-(tert-butyl oxycerbonyl a
m no) - 3" - ( 4" The following compounds were prepared using analogous methods.

et hoxyphenyl ) propanoyl ani no) - 3' - net hoxy- 3' - pheny! propanoyl ami no) pi peri di ne- |
- carboxam di ne (108ng, 0.12mml) was dissolved in Q HCl /di oxan (20m).
Aftei-30m n Exempleshi-tiénperature the solvent was evaporated in vacuo and the
resi due dissolved in 23 11 AUG 2006 WD 03/076458 H@LVGBO3/ 00908 AcOH wat er
(95:5, 20m ). This solution was hydrogenated over % paI | adi um on

charcoal . After 2h at roomtenpezature t e m |Itered t hr ough
Celite and the residue wasﬁed Wt hyAc The conbi ned
filtrates were evaporated iR, u ﬁ epurlfled by nmplc on
VWdac C18 (15-2511) using I\/EC%V H2(4l TFA to {ai ve a white solid identified as

(2'S,2"R, 3 R -4-(2'-(2"-ani no-3"-04""' -=t hgxyphenyl ) -
pr opanoyl am no) - 3~- net hoxy- 3~- phenyl pr am no) pl perl di ne-1-carboxam di n

e trifluoroacetate (1 8np).

EX. R R? mle
7 H (CHa)2CHCHa 403.3
8 H -CeHry 4293

H ¢c-CsH11CHz 443.4

10 H c-CaH1CH2CH, 457.4

11 H Eto—o-"' CH, | 487.4
12 H Etow«<:>—CH2 4874
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[ MMH + = 511. 3 The foll owi ng conpounds were prepared using anal ogous

rrmethods Exanples 7 - 17 NH R2 JDNH 2 R~ NHINN H:—| O-IZJ; ggﬁRz
e 2 403.3 8 H c-C61111 429.3 9 H c-CsH

c- Co1- 111@5@1}%&5 7.4 11 HEtO-0-11, CH2 487.4 12 H Etgglg-%—@ 4{)37 4

11 AUG 2006 WD 03/076458 PCT/ GB03/00908 Ex. R, me 13 H 497.4 14 HOZCCHZ

555 is Me02CCH2 1- F—€H2—569—316HPhEHR2EH2 451237 H-PhEHR0CH2 467. 2

Exanples 18 - 52 S NH F%-&/s NP R~ R e

13 H 497.4
14 HO,CCH, CO\ 555
CH,

15 MeOzCCHz 2 569
16 H PhCH,CH, 451.2
17 H PhCH;OCH, 467.2

Examples 18 -~ 52

3 1
5 S NH
s* : .9 /Oq NH,
R, A N\)L
O
Ex. R st §? s® 8*| mie
18 H H H H H | 437.3
19 H H H CHyCH,CH, | H | 479
20 H H H NO, H | 4823
21 H H H NHq H | 4523
22 H H H I H | 563.1
23 H H H F M | 455.2
24 H H H CN H | 4623
25 H H H Cl H 471.6
26 H H H Ck, H 505.3
27 H H H NHCOGH, | H | 494.3
28 H H F H H | 455
29 H H Cl Cl H 505.1
30 H cl H cl H | 505.1
31 H H H OH H | 4533
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N HH O Ex. Rl S1 s2 s3s4 MG 18 HHHHH 437.3

479 20 HHH NO2 H482.3 21 HHHNH2 H 452.3 22 HHH |
HF H 455w g3adsdssH H ON H 462.3 25 H H H ol
27 HH H NHCOCH3 H 494.3 28 HHF HH 455 29 HH O cl

cl

H471.6 26

ECIi%

H 563

19 HH H CH3CH2CH2 H
%ﬁﬁ%&@s
8HCI

H50 .1 31 HHHCHHA463.3 25 11 AUG 2006 WD 03/076458 PCUGB03/ 00908

Ex. R1 S1 S2 S3
34 HH H OCH2

495.2 37 HHHE&C
OCH2CH3 H 493. 3

Tota 1 40ks 55 WY hlook Blaez 3 36 1T )(r H) Z’O% °
r H13 B 537.3 38 HIH IHOCH2CHECHPR33.11H 895438 H H
380 CH3S@ H HIOCHCH3 H$59.13 ocicH,), | H | 500.3
34 H H H OCHLCH.CH; | H | 495.4
35 H H H OCHs H | 467.3
36 H H H OCH(CHa)2 H 4952
37 H H H OnCeHiz H | 537.3
38 H H [ OCH,CH; I | 733.1
39 CHs H H OCH,CH; | H | 4933
40 CH3SO; H H OCH,CH, | H | 5593
41 | CHsCH,S0, H H OCH,CH; | H | 5733
42 PhSQ, H H OCH,CH; | H | 821
43 CH;CO H H OCH,CH; | H | 5233
44 | CHaCH,CH.CO H H OCH,CH; { H | 551
45 CH5CH,CO H H OCH,CH;, | H | 537
46 | PhCH,OCO H H OCH,CH; | H | 615
a7 Me0,CCH, H H OCH.CH; | H | 553
48 HO.CCH, H H OCH,CH, | H | 539
48 H -CH=CH-CH=CH- H H | 4874
50 H H -CH=CH-CH=CH- H | 487.3
51 -CHg- H H H | 4493
52 -CH,- H OCH,CHs | H | 4933
Examples 83 - 54
EiQ NH

I
Py

o

utlll:

H
N

W@
H
L,

H

aw
R
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41 CH3CH2SO2 H H OCH2CH3 H 573.3 42 PhS02 HH QCH7.CH3 H 621 43 CH3CO H H
OCH2CH3 H 523.3 44 CH3CH2CH2CO H H OCH2CH3 H 551 45 CH3CH2CO H H %ﬁ
537 46 PhGyQfRddss! OCH2CH3 H 615 47 MeO . CCH, H H OCH. T,E;ﬁgl’éigolgé
HO2CCH2 H H OCH2CH3 H 539 49 H -CH=CH-CH=CH H H 487.4 SOH
-CH=(:H.CH=CH H 487.3 51 -CHz- HH H 449.3 52 -CH H OCH2CH3 H 493.8

Exanples 53 - 54 EEONH H O N N
03/ 076458 PCT/ GB03/00908 Ex. R 3
- 582 NH "Il 010 "N "k N-12

Examples 55 - 58

12—+
M 5

I NTF(3-H—0 R 26 11 AU6 2006 WO

B do7™® gl ore 5113 Exanpl es 55

S BBH N OH"AN4974 2 HH O :;-1

84

CMe 511.3

Ex. st s? m/e

55 H OH 453.3
56 H OMe 467.3
57 CH H 453.3
58 OMe H 4687.3

Example 59

Determination of the inhibition constant K; for plasma kallikrein

inhibition of plasma kallikrein activity in vitro was determined using standard published
methods (see e.g. Johansen et al., Int. J. Tiss. Reac. 1986, 8, 185; Shori ef al., Bicchem.
Pharmacol., 1992, 43, 1209; Stlrzebecher ef al., Biol. Chem. Hoppe-Seyler, 1992, 373,
1025). Human plasma kallikrein (Callbiochem) was incubated at 37°C with three different
concentrations of the chromogenic subsirate S-2302 (Chromogenix AB) and various
concenfrations of the test compound. Residual enzyme activity (initial rate of reaction)
was determined by measuring the change in optical absorbance at 405nm and the
inhibitary constant K; for the test compound as determined from a Dixon plat (Dixon,
Biochem. J., 1953, 55, 170), Typical results are presented in the Table.
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Ex. S1 s2 mie 56 HCH 453.3 66 HOWw 467.3 57 OH H 453.3 68 Ore H 467.3
Exanpl e 59 Determ nation of the inhibition constant K, for plasna 1( IAUgbﬂ“Gszi n
I nhi bi tionygefospt@assa kallikreln activity in vitro was det eb?‘rﬂfﬂ H@E}gg
standard published methods (see e.g. Johansen et at, Int. J, IR/I eac.
1986, 8, 185; Shod et at, Siochem Pharmacol., 1992, 43, 1209; St O zebecher
et a/., Blol. Chem iHephfroufilogr|, 1992, 378, cohBdand ofUman pl asma kal I'i krein
(Cal | bl ochem) was i ricupgingsle Mo 3706 WM h |t 1rq&agjpflé ﬁagnt Kig¥WHcient rati ons of

t he chronobgenic substroﬁe,ls- 2362 (CT rog e nrx—AB) —amnd—var

concentrations of th : ijdual _en7Yne acixzfér;(initial rate
of reaction) was ddterm reed by |neas&igi ng {he chashge in opsiocal absorbance

r Ige‘u} esT ¢ rrpgpblngl as determ ned

at 405nm and the inATHITOfy coN rant;, K f
froma Di xon pl ot ([{i—‘@a—,—-ai—(;@tjém—ﬁHQSB, 5170y 1 Typical results are
presented in the Table. 27 11 AUG 2086 WO 03/ 074258 PCI/ @®3/{00908 Conpound
of K, (nM Conpound jof K, gnM [Exagy e No| Exanple No 1j4.5334 7.0 2 66.0
39 15.0 3 3.0 40 9.0—4 1A 4245664 43F+3—625-P44—4-1 14 2.6 45
3.0 15 19.0 52 18.0 32 #5 ExaFDJ €-80 44 4.1

14 2.6 45 3.0

15 18.0 5§52 18.0

32 55

Example 60
Determination of enzyme selectivity

Selected compounds were further screened for inhibitory activity against other trypsin-ike
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) / (K; far plasma kallikrein)

Enzyme Substrate c&':;%?:igf K (nM) | Selectivity
HMuman Tissue | S-2266 1 45,000 10,000

Kallikrein 3 6,000 2000
4 18,500 13,000
5 >70,000{ =>10,000
39 14,000 930
40 1,950 210
42 6,800 1,500
43 68,000 9,400
45 49,000 16,000

Thrombin 5-2238 3 310 100
40 16,500 1,800
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Det erm nati on of enzyne selectivity Sel ected conpounds were further screened

for

inhibitory activity against other trypsin-like

met hod of Jyasmbas$99 and using the appropriate enzyme and pghy

substrate (Chronoge
Tabl e.

ni x AB).

Representative results are presente
The sel ectivitJ iS given by: Selectivity (K for test _enzyne) |

for plasma kalljkr
Exanpl e No Human Ti

18,500 13,000 5 >/”

1,500 43 69,000 9,4
16,500 1,800 28 11

Compound of K, (nM
1,440 160 Trypsin
031076458 PCTI GB03/

in)_  Enzy Subst r atgp gwpd of

ss M8266 SHPIBAB0E14mPENo Kal‘Fil('l"ﬂ)u {ﬁﬁ'esﬂ
00-—>1070 39 14,000,7930 401 0210
aYBI49, oéoz@g,o 0_Tht anhi o é@é% “hE9

AUG 2006 |WD 03/ 0716458 4PCUGB()3/1(38908 Erﬂﬁ?r’re

Vi I'e Pl asm Zq390
S- 2@@15 582%225 350038012911 ﬁg
00908 40 3500 380

pr ot eases fol lPWAUQZG{lﬁ]e

m%he
(Kq

Sellectivity

000 2,000 4

42 6, 800

00 40

Substrate

200 1,000 40
WO
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CLAIMS | A conpound according to general forrmula 1, or a phar maceutical ly
acceptable salt thereof, H R2 O NNH2 RN N'~r~ NHH R 3 wh e@@ 0[@
i s sel ectewd ¢zamsdds | ower al kyl, 134~-CO, Wa-02CCl -12, R6- &?@ E{i 22
R2 is selected fromlower alkyl, cycloal kyl optionally substi {u ec? vvlth an
al kyl or al kyl oxy group, (CS-Cl2)cycl oal kyl al kyl optionally substituted

wi th an al kyCLAMS al kyl oxy group, aral kyl optionally substituted with up to
three groups chosen fromF, d, Br, 1, OH Ilower alkyl, O (lower alkyl),

O benzyl, NH2, NO2, N+ acyl, CN and CF3, and aral kyl oxynmet hyl optionally
substituted Vi t h AgFMPeuRhzcserdingte greraliierawla T, poarpharmarsutiBally sceeptdtimer al W
and O- (lower al kyh thefof R and R together are an o-xylyl ene group
optional |y substituted on the aronmatic ring with a ghoup sel ected fromF,
C, Br, OH Ilower alkyl and O0- (lower alkyl); R | ected fromH, OH and
O | over al kyl; R is selected frgmH, |ower al g,HQ phenyl; and R is
sel ected from|lower alkyl, phen a . co nd according to
Claiml wherein R1 is sel eq;\ﬁed flrom | pwer jal kyl, and R4-RCCH2. 3 A
conpound according to either-g I |
(C6- C10) cycl oal kyl met hyl , benyl ti opal | Yl substituted with up to three
groups chosen from F, CI Br, OH- Iy : | and Of(Iower alkyl),

phenet hyl optionally substituted with up t hree groups chosen fromF, d,
Br, OH Ilower alkyl and O (lower alkyl) Henzyl oxynet hyl optionally
substituted with up to three groups chosen fromF, d, Br, OH |[|ower alkyl
and O- (I ower al kwhgreini30

R'is selected from H, lower alkyl, R*-CO, R*Q,CCH,, R®-OCO and R%-S0;;
R? is selected from lower alkyl, cycloalkyl optionally substituted with an alkyl or

alkyloxy group, (Cs-Csz)eycloalkylalkyl optionally substituted with an alkyl or
alkyloxy group, aralkyl optionally substituted with up to three groups chosen
from F, Cl, Br, |, OH, lower alkyl, O-(lower alkyi), O-benzyi, NH,, NO,, NH-acyi,
CN and CF;, and aralkyloxymethyl optionally substituted with up to three
groups chosen from F, Cl, Br, OH, lower alkyl and O-(lower 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 O-
{lower alkyl);

R? is selected from H, OH and O-lower alkyi;

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 1 wherein R' is selected from H, lawer alkyl,
and R*-0,CCH,.

3 A compound according to either of Claims 1 and 2 wherein R? is selected from
(Cs-Cyo)cycloalkylmethyl, benzyl optionally substituted with up to three groups
chosen from F, Cl, Br, OH, lower alkyl and O-(lower alkyl), phenethyl optionally
substituted with up to three groups chosen from F, Cl, Br, OH, lower alkyl and
O-{lower alkyl)and benzyloxymethyl optionally substituted with up to three
groups chosen from F, Cl, Br, OH, lower alkyl and O-(lower alkyt).
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11 AUG 2006 WD 03/076458 PCT/ GB03/ 00908 4 A conpound according to any of
Clains | to 3 wherein R2 is selected from cycl ohexyi net hyl, 1 AUG 2006

decahydr ongidshéksy! met hyl , benzyl, 4-fluorobenzyl, 4- Chl?&ﬁ@ﬁﬂ%ﬁsms
4- hydr oxybenzyl, 4-(lower al kyl)oxybenzyl, a- hydroxybenzyl

met hoxybenzy], phenethyl and benzy[oxynmethyl. 5 A conmpound according to any
of Clains | to 4 wherein the absolute stereochernistry is as depicted in

gener al for Ia I'Aér lr-r’g %tgzomin%tg‘]any(]ﬁfd\ry%si’tt%éwgmm%z;ysy?éepﬁ |Jr_|| HOR311

A6 A corrpound acco erern e absol ute
st ereochem st ry letﬁ@xﬂ@ﬁih&"ﬁ derahydrepapbinagyimethytubenzyl, Bfluggpberyi2d-0 N ' A, NH2

HHR- NN H* cm!stogeﬁyﬁ4%yam%bezzmqmm,%mm'onm,dmyeé}&yn% Gains 1

to 6 selected fr
(2'S,2"R)-4- (2" - mhoam%ayl@mcmhvlaé@hm@wwpr opanoyl ani no) - 3' - phenyl -
pr opanoyl em no) pi peri di ne- 1- car boxam di ne;
(2'S,21,R-4-(2'-(2"-car box - et hox he I)propanoyl
ani no) - 3' phényl A OBRALHA %?ﬁ%)@dg BRY fﬁ%’é‘si({%ﬁ%‘é’}‘?&w% ; %1 11 AUG 2006
WO 03/ 076458 PCT 6icB3h&108108is as depicted in general formula 1A,

NH

NJJ\NH
PO

1A

8 A compound according to any of Claims 1 to § wherein the absolute
stereochemistry is as depicted in general formula 18.

7 A compound according to any of Claims 1 to 6 selected from

(2'S,2"R)-4-(2'-(2"-amino-3"-(4"-ethoxyphenyl)propancylamino)-3'-phenyl-
propanoylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-(4"-ethoxyphenyl)propanoyl-
amino)-3'-phenylpropanocylamino)piperidine-1-carboxamidine;
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(2'"S,2"R)-4-(2'-(3"-(4"" - et hoxyphenyl ) -2"- (et hyt oxycar bonyl net hyl am no) -
propanoyl am no) - 3' - phenyl pr opanoyl am no) pi peri di ne- 1- car boxam di ngiy AUBO%WG
(2'S, 2" R) wo 0F07s4s8’ - am nc- 3" - cycl ohexyl propanoyl am no) - 3 -p@ﬁ&ﬁb%@&an -
am no) pi peri di ne-1- car boxam di ne;

(2'S,2"R)-4-(2'-(2"-car boxynet hyl am no- 3"-cycl ohexyl propanoyl am no) - 3' -
phenyl pr opanoyl am no) pi peri di ne- 1- car boxam di ne;

(2'S,2"R) -4- (2" - L& »eyal D L }:0Q) pr opanoyl -
i n0) - 3. - pheny] b B A el ey Ao ARl I

(2-S, 2"R) - 4- (2" - Prorangyiaming)-3-pisRERPPHIYBARGIRRSRHIRE) I-cerhgxR@idinepr opanoy! -

am no) pi perl di ne- 1- car boxam d[ ne;

(2'S,2"R) -4- (2" - [, s.car et hyl.am no- 3" - phenyl propanoyl am no) - 3~- phenyl -
pr opanoyl ani no) pézss‘e% %z'ﬁﬁg%%f%@ﬁ@xﬁ’fﬁlo F’fyétfrgpa“c’%arﬁ'”o)q g'"p%”ﬁpmpa”)oyt'

(2-S, 2"R)-4- (2" - &ihe)pipetitivé-dcpdaxdroidipe;net hyl am no) - 3" - phenyl pr opanoyl -

am no) - 3' - phenyl propanoyl am no) pi peri di ne-1-carboxam di ne;
(2'S,2"R)-4-(2'-(2"-am no- 3"-decehydr onapht h-2""' -yi propanoyl am no) - 3" -
phenyl pr opanoy| eSS hitder(R deareoymgtiyipoingrd -gyakeexylpropanoylaming)-3'-

(25, 2-R)- 4- (2 - fihyibRpBRHRRALIMbaHHROr-Gito iy dr onapht h- 2 -y -

pr opanoyl am no) - 3' - phenyl propanoyl am no) pj peri di ne-| - car boxam di ne;
(2'S,2"R)-4-(2'-(3"-decahydronapht h-2""' -yl - 2" - (net hyl oxycar banyl net hyl -

ani no) propanoy| @ms,1E)-432'-(PheibhetyPPRRIyRRY AR IRRHyRiridg r&pmzzboxarri di ne;
(2'S,2"R 3" R-4-( 2~.—§§',! - am'I no- 3' "l- C§C%Oheﬁ¥| pr OIJ%an%){.Id.anj nog- 3' - hydroxy-3' -
pheny| pr opanoyi a7t ABY HiFGEPY RiPRRICYiarpmpipRetdiey-fRrboxamidine;

(2'S,2"R 3 -R) -4-(2'-(2"-carboxynet hyl am no- 3"-cycl ahexyl propanoyl am no) - 3'

32 1 AUG 2006 h 4135 ph 1 1 Dl i dine-1- b i di ne;
(25, 2R 3 B - 4 Lo PR ERNON BAGDRILAR R RER A Brocpnat (PrET @ e
pr opanoyl ani no) - @ninp\piRegsipe-3+capiguarpidipeiopanoyl am no) pi peri di ne-1 -

b i di ne; -
?glr S?)Z(?g, 3! E)e 4-{22' - (2" - an no- 3" 6‘4 - et hoxyphenyl ) pr opa_noyl,arri no)-3' -
met hoxy- 3' - pheny ﬁ%&é‘ﬁd?ﬁ@r’f‘?ﬁ%ﬁ’% glYiRdnae -phenyinsepeRayiemine)-3-phenyk-

propanaylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(2"-(methyloxycarbonylmethylamino)-3"-phenylpropanoyl-
amino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(2"-amino-3"-decahydronaphih-2"-ylpropanoylamino)-3'-
phenylpropancylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(2"-carboxymethylamino-3"-decahydronaphth-2"'-yl-
prapancylamine)-3'-phenyipropanoylamino)piperidine-1-carboxamidine;

(2'S,2"R)-4-(2'-(3"-decahydronaphth-2"-yl-2"-(methyloxycarbonylmethyl-
amino)propanoylamino)-3'-phenylpropanoylamino)piperidine-1-carboxamidine;

(2'S,2"R, 3'R)-4-(2'-(2"-amino-3"-cyclohexylpropanoylamino)-3'-hydroxy-3*-
phenylpropanoylamino)piperidine-1-carboxamidine;

(2'5,2"R, 3'R)-4-(2'-(2"-carboxymethylaminc-3"-cyclohexylpropanoylamine)-3'-
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(2'S,2"R 3 R -4-(2'-(2"-carboxynet hyl am no-3"-(N'-et hoxyphenyl ) pr opanoyl -

anm ne) - 3' - net hoxy- 3" - phenopr opanoyl am no) pi per| di ne- 1- car boxam di ng; AUSg6
(2'"S,2"R 3 R -4-(2'-(3" -(4""' -ethoxyphenyl)-2"-(net hyl oxycar bonyf net hoam no) -
pr opanoyl am no) - 3' - met hoxy- 3' - phenyl pr opanoyl am no) pi peri di ne-1 -

car boxam di ne or a pharnmaceutically acceptable salt thereof. 8 A

phar maceuti cal conposition conprising a conpound according to any of Cains

l1to7 or a ' L | .e0f 9 Use of a conpound of
general for nﬁfbi&%?f-@ﬁéﬂg&ﬁgﬁﬂﬂ%@ﬁ@}:@g%nq?@egggécrgé%%%&gé, salt thereof, NH R 2
"k NH2 NNI:D H'YHORIIkz~ wherein R is selected fromH, |ower

al kyl., R4-CO W AR sanf 8@, A : : i ected from | owner

al kyl , cycl og'?{% opti n!ﬂ :%gclsu ﬁ‘ﬂﬂﬁ@ﬁ%ﬁ’gﬁ mgﬁg!%ﬁ"lrgo al kyl oxy group,

( CS- C12) cycl| prapandytaning)-3bhdrasd-phenylptepanaylaménp)piperidineat-al kyl or  al kyl oxy
group, aral k?!alrb@@ﬁﬁsﬁﬁ@l |y substituted with up to three groups chosen 33 11

AUG 2006 from , 'Br, 1, OH Ilower alkyl, O (lower alkyl), O benzyl,
NH2, NO2, NH acyl, CN and CF3, and aral kyl oxynmet hyl optionally substituted

wWth up to thies OM P 14l ol 00, E ower al kyl and O (1 ower
al kyl); or RI&%ﬁg,@ép%gz;g‘%@ﬁﬁd;e(%ﬂ@lhgw%wi)@f\oga%aungﬂ%i onal Iy substituted
on the ar omaethoxy-3'rpemyipropanogiamino)pineridioe-ddafbosamigineCl , Br, OH, | ower al kyl

and O (lower alkyl); R3 is selected fromH OH and Olower alkyl; R4 is

selected fromH, |ower alkyl and phenyl; and
' (2'S,2"R,3'A)-4-(2'-(2"-carboxymethylamino-3"-(4"-ethoxyphenyl)propanoyl-

amino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-1-carboxamidine; and
(2'$,2"R,3'A)-4-(2'-(3"-(4"-ethoxyphenyl)-2"-(methyloxycarbonylmethylamino)-
propanoylamino)-3'-methoxy-3'-phenylpropanoylamino)piperidine-1-
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,
X
R? N~ “NH,
R )\”/H
.
N N
H H
0 R 1
wherein

R'is selected from H, lower alkyl, R*-CO, R*0,CCH,, R®-0CO and R’-S0;;
R?is selected from lower alkyl, cycloalkyl optionally substituted with an alkyl or
alkyloxy group, (Cs-Cs2)cycloalkylalkyl optionally substituted with an alkyl or
alkyloxy group, aralkyl optionally substituted with up to three groups chosen
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R5 is selected fromlower alkyl, phenyl and benzyl; for the manufacture of a
phar maceutical for the treatnent of a disease condition for which over
activity of plasma kallikrein is a causative factor. 10 A use acdor At o
claim9 for the treatnent of a di sease selected anong inflammtory bowel

di sease, arthritis, inflanmmation, septic shock, hypotension, cancer, adult
respiratory distress syndrone, dissenm nated intravascular coagul ation,

cardi opul nonary bypass surgery and bl eeding from post- operative surgery. 11

The use, in e Fangf a%waswafaw @eciﬂw@aarﬁ,p} Of-lSanWﬁﬁ% mmgfatc Isease in a

human or aninal, 'of a compound accor 7. 12 A

phar maceut i c&N 258 GFosing |%*YM'B?‘BVW@"Q'@RHL&§W%UMF upfethreeeat ment of a
S;ﬁ ggf Ievg Ondgrgy%;gégcﬁogén Mt EhcPBEOH fdweY hiky aRd ORI BIKYIRI i krein is a
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 O-

(lower alkyl);

R?is selected from H, OH and O-lower alky};

R?is selected from H, lower alkyl and phenyl; and

R® 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 & causative factor.

10 A use according to claim 9 for the treatment of a disease selected among
inflammatory bowel disease, anthritis, inflammation, septic shock, hypotension,
cancer, adult respiratory distress syndrome, disseminated intravascular
coagulation, cardiopulmonary bypass surgery and bleeding from post-
operative surgery.

i1 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.
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