
WO 98/01422 PCT/SE97/01150  1 NEW AMIDINO DERIVATIVES AND THEIR USE AS
THROMBIN  INHIBITORS Field of the Invention  5 This invention relates to
novel pharmaceutically useful compounds, in  particular competitive
inhibitors of trypsin-like serine proteases, especially  thrombin, their
use as medicaments, pharmaceutical compositions containing  them and
synthetic routes to their production. 10 Background  Blood coagulation is
the key process involved in both haemostasis (i.e. the  prevention of blood
loss from a damaged vessel) and thrombosis (i.e. the is formation of a
blood clot in a blood vessel, sometimes leading to vessel  obstruction).
.Coagulation is the result of a complex series of enzymatic reactions. One
of  the ultimate steps in this series of reactions is the conversion of the
20 proenzyme prothrombin to the active enzyme thrombin. Thrombin is known
to play a central role in coagulation. It activates  platelets, leading to
platelet aggregation, converts fibrinogen into fibrin  monomers, which
polymerise spontaneously into fibrin polymers, and 25 activates factor
XIII, which in turn crosslinks the polymers to form insoluble  fibrin.
Furthermore, thrombin activates factor V and factor VIII leading to  a
"positive feedback" generation of thrombin from prothrombin.. By inhibiting
the aggregation of platelets and the formation and crosslinking  3o . of
fibrin, effective inhibitors of thrombin would therefore. be expected to
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PCT/SE97/01150  2  exhibit antithrombotic activity. In addition,
antithrombotic activity would be  expected to be enhanced by effective
inhibition of the positive feedback  mechanism. s Prior Art The early
development of low molecular weight inhibitors of thrombin has  been
described by Claesson in Blood Coagul. Fibrinol. (1994) 5, 411. io Blomback
et al (in J. Clin. Lab. Invest. 24, suppl. 107, 59, (1969)) reported
thrombin inhibitors based on the amino acid sequence situated around the
cleavage site for the fibrinogen Act chain. Of the amino acid sequences
discussed, these authors suggested the tripeptide. sequence Phe-Val-Arg
(P9- P2-P1, hereinafter referred to as the P3-P2-P1 sequence) would be the
most  is effective inhibitor. Thrombin inhibitors based on dipeptidyl
derivatives with an a,c a-aminoalkyl  guanidine in the P1-position are
known from US Patent NO 4,346,078 and  International Patent Application WO
93/11152. Similar, structurally related, 20 dipeptidyl derivatives have
also been reported. For example International  Patent Application WO
94/29336 discloses compounds with, for example,  aminomethyl benzamidines,
cyclic aminoalkyl. amidines and cyclic  aminoalkyl guanidines in the P
1-position; European Patent Application 0 648  780, discloses compounds
with, for example, cyclic aminoalkyl guanidines  2s in the P1-position.
Thrombin inhibitors based on peptidyl derivatives, also having cyclic
aminoalkyl guanidines (e.g. either 3- or 4- aminomethyl-l-
amidinopiperidine) in the P1-position are known from European Patent  



3o Applications 0 468 231, 0 559 046 and 0 641 779. WO 98/01422
PCT/SE97/01150  3 Thrombin inhibitors based on tripeptidyl derivatives with
arginine aldehyde  in the P1-position were first disclosed in European
Patent Application 0 185  .390. 5 More recently, arginine aldehyde-based
peptidyl derivatives, modified in the  P3-position, have been reported. For
example, International Patent  Application WO 93/18060 discloses hydroxy
acids, 'European Patent  Application 0 526 877 des-amino acids, and
European Patent Application  0 542 525 0-methyl mandelic acids in the
P3-position. to Inhibitors of serine proteases (e.g. thrombin) based on
electrophilic ketones  in the P1-position are also known. For example,
European Patent Application  0 195 212 discloses peptidyl a-keto esters and
amides, European Patent  Application 0 362 002 fluoroalkylamide ketones,
European Patent is Application 0 364 344 a,#,S-triketocompounds, and
European Patent  Application 0 530 167 a-alkoxy ketone derivatives of
arginine in. the P 1- position. Other, structurally different, inhibitors
of trypsin-like serine proteases based  20 on C-terminal boronic acid
derivatives of arginine and isothiouronium  analogues thereof are known
from European Patent Application 0 293 881.  More recently, thrombin
inhibitors based on peptidyl derivatives have been  disclosed in European
Patent Application 0 669 317 and International Patent  2s Applications WO
95/35309, WO 95/23609 and W0.94/29336. Moreover, achiral thrombin
inhibitors based on anzinopyridine and  aminopyridazine derivatives have
recently been disclosed in International  Patent Applications WO 94/20467,
WO 96/06832 and WO 96/06849. Other 30 achiral thrombin inhibitors have more
recently been disclosed in Bioorg. 



WO 98101422 PCT/SE97/01150 4  Med. Chem. Lett. 7, 1283 (1997). However,
there remains a need for effective inhibitors of trypsin-like serine
proteases, such as thrombin. There is a particular need for compounds which
s are both orally bioavailable and selective in inhibiting thrombin over
other serine proteases. Compounds which exhibit competitive inhibitory
activity  towards thrombin would be expected to be especially useful as
anticoagulants and therefore in the therapeutic treatment of thrombosis and
related disorders. 10 Disclosure of the Invention According to the
invention there is provided a compound of formula I,  1s R R2  Y (CH2)n B
R3 20 wherein  one of R' and R2 represents a structural fragment of formula
la  ZSO2-Art la  25 and the other represents R`;  Z represents 0 or N(W);
R3 represents one or more optional substituents selected from OH, halo,  30
cyano, nitro, C(O)OR6,. C,.6 alkoxy or C,.6 alkyl (which two latter groups
.are WO 98)01422 PCT/SE97/01150  5 



optionally substituted and/or terminated by one or more halo or hydroxy
group) or N(R7)R8; R4 represents H, OH, halo, cyano, nitro, C(O)OR6, C,_6
alkoxy or C,.6 alkyl  (which two latter groups are optionally substituted
and/or terminated by one  s or more halo or hydroxy group) or N(R)R8; Ar'
represents phenyl, C,.3 alkylphenyl, C,_3 alkyldiphenyl, C3_7 cycioalkyl,
C,.,-alkyl-C,_,-cycloalkyl, C,.3-alkyl-di-C3.7-cycloalkyl, naphthyl, C,.3
alkylnaphthyl, thienyl, imidazolyl or isoxazolyl, all of which may be
substituted by one or more substituent selected from OH, halo, cyano,
nitro, io C(O)OR6, C,.6 alkoxy or C,.6 alkyl (which two latter groups are
optionally  substituted and/or terminated by one or more halo or hydroxy
group) or  N(R)R8; Rs represents H, C,~ alkyl, phenyl or C1.3 alkylphenyl
(which three latter  groups are optionally substituted and/or terminated by
one or more  Is substituent selected from OH, halo, cyano, nitro, C(O)OR9,
C(O)N(R10)R" P(O)(R12)R13, P(O)(OR")OR's, S(O)2(R'% 7, S(O)2N(R'8)R19, C,.6
alkoxy or  C,.6 alkyl (which two latter groups are optionally substituted
and/or  terminated by one or more halo or hydroxy group) or N(R2)R2i); Y
represents 0, S, S(O), * S(0)2 or N(R); 20 R'0 and R" independently
represent H, OR23, C(O)R24, OC(O)RtS, C(O)OR26,  C,4 alkyl, (which latter
group is optionally substituted and/or terminated by  one or more
substituent selected from C,.4 alkyl, OR27, N(R28)R19, C(O)OR30
C(O)N(R31)R32, . P(O)(R31)R34, P(OXOR3S)OR36 and S(O}2N(R37)R38),
(CH2CH2O-)pR39 or, together with the nitrogen atom to which they are  2s
attached, form a C4.7 nitrogen-containing, aromatic or non-aromatic, ring
which ring may contain a further heteroatom or group (as appropriate)
selected from 0, S and N(R40) and may further be substituted by one or
more .substituent selected from C(O)R41, C(O)OR42 or C(O)N(R)R44; R28, R29,
R30, R3 , R32 and R4 independently represent H or C,.6 alkyl, which  



30 latter group is optionally substituted and/or terminated by one or more
. .. .. .. _ . .. .. X1+1'.':: i:':,.nd:~.c~t. :1n.,..':'.'...!r  WO
98MI422 PC /SE97l01150  6 substituent selected from C(O)R 4S, C(O)OR 46 or
C(O)N(R)R48; at each occurance, R6, R7 and R8 independently represent H or
C,.4 alkyl;  R9,R12,R13,R14,R'5,R",Ri7,R'8,R19
R20,R21,R2,R2,R24,R25,R16,R27,  R33, R34, R35, R36, R97, R38, R39, R4I,
R42, R43, R44 R43, R46, R47 and R49  s independently represent H or C,.4
alkyl; n represents 0, 1, 2, 3 or 4; p represents 1, 2, 3, 4, 5 or 6; and B
represents a structural fragment of formula Ib, Ic, Id or le  X2  N ~. .
1112 H  Ib le  wherein 10 X1 and X2 independently represent a single bond
or CH2; or a pharmaceutically acceptable salt thereof (hereinafter referred
to as "the  compounds of the invention"). The compounds of the invention
may exhibit tautomerism. All tautomeric  is forms and mixtures thereof are
included within the scope of the invention.  The compounds of the invention
may also contain one or more asymmetric  carbon atoms and may therefore
exhibit optical and/or diastereoisomerism.  All diastereoisomers may be
separated using conventional techniques, e.g. 20 chromatography or
fractional crystallisation. The various stereoisomers may  be isolated by
separation of a racemic or other mixture of the compounds 



WO 98fi1422 PCr/SE97ro1150  7 using conventional, e.g. fiactional
crystallisation or HPLC, techniques.  Alternatively the desired optical
isomers may be made by reaction of the  appropriate optically active
starting materials under conditions which will not  cause racemisation or
epimerisation, or by derivatisation, for example with s a homochiral acid
followed by separation of the diastereomeric derivatives  by. conventional
means (e.g. HPLC, chromatography over silica). All  stereoisomers are
included within the scope of the invention. Alkyl groups which Rs, R6, R7,
R8, R9, Rt, R", R12, R'3, R14, R's,  io R16 R17 R18 R19, R2, R21, R22 1 23
R24, e, 0R27, ' R28 R29 R30R31 R32  , , R' , R34, Ras, R36, R37, R38, R39,
Roo, R41, R42, Ras,. R44, R45, R46, R47 and Ras may represent; the alkyl
part of alkylphenyl, alkyldiphenyl, alkylcycloalkyl,  alkyldicycloallcyl
and alkylnaphthyl groups which Ar' may represent; the  alkyl part of
alkylphenyl groups which Rs may represent; and alkoxy groups is which R3
and R4 may represent, may be linear or branched, saturated or  unsaturated,
cyclic or acyclic. When Art, Rs, Rio or R" are substituted or  terminated
(as appropriate) by alkyl or alkoxy, such substituents may be  linear or
branched, saturated or unsaturated, cyclic or acyclic. 20 Halo groups which
R3 and R4 may represent include fluoro, chloro, bromo  and iodo. When Ar'
and Rs are substituted by halo, such substituents include  fluoro, chloro,
bromo and iodo. The wavy lines on the carbon atom in the fragments of
formulae Ia, Ib, Ic,  2s Id and le signify the bond position of the
fragment Abbreviations are listed at the end of this specification.
According to a further aspect of the invention there is provided a compound
30 of formula 1, as hereinbefore defined, provided that: . ::.:4 N.
..TMlT.!trS' T!`tnI~Tw!bTR.+'~MA~I~:Mry,'1pR0S ~.' ~y~~ 



I~.IArt9rYNIM~-rr ~!~-.w+r/wr.ew  WO 98/01422 PCT/SE97/01150  8 (a) R'
represents a structural fragment of formula la and R2 represents R;  (b)
Art represents optionally substituted phenyl; (c) Rs is not substituted by
P(OOR'4)OR's, S(O)2(Rt6)R" or  S(O)2N(R18)R19; s (d) R10 and/or R"
represent H or unsubstituted C1.4 alkyl;  (e) Y represents 0, S or N(Rs);
(f) B represents a structural fragment of formula Ib, Ic or Id. According
to a further aspect of the invention there is provided a compound  to of
formula I, as hereinbefore defined, provided that: (a) R2 represents a
structural fragment of formula la and R' represents R4;  (b) Art does not
represent optionally substituted phenyl; (c) Rs is substituted. by
P(O)(OR14)OR's, S(O)2(R'%17 or S(0)2N(R'%'9;  (d) R'0 and/or R" do not
represent H or unsubstituted C1.4 alkyl; is (e) Y represents S(O) or S(O);
(f) B represents a structural fragment of formula le. When B represents a
structural fragment of formula Ib, Id, le or Ic in which  latter fragment
X' and X2 both represent CH2, preferred compounds of the  20 invention
include those wherein n represents 2. Preferred compounds of formula I
include those wherein: R' represents a structural fragment of formula la
and R2 represents R4; Z represents 0 or N(W), in which latter case RS
represents C I-6 alkyl  u substituted by C(O)N(R10)R"; R' is not present,
or represents methyl, chloro or methoxy;  Ar'. represents substituted
phenyl; Y represents 0;  



n represents 2; 3o B represents a structural fragment of formula lb. WO
98/01422 PCT/M7/0115O  9 Preferred compounds of the invention include the
compounds of Examples  1 to 55. Preparation  S According to the invention
there is also provided a process for the  preparation of compounds of
formula I which comprises: (a). reaction of a compound of formula II,  10
R1  R2 X it  YH es R wherein- R', R2, R3 and Y are as hereinbefore defined
with a compound of  formula III, L'-(CH2)p B in  wherein L' represents a
suitable leaving group (e.g. chloro, bromo, iodo,  20 mesylate, triflate or
arylsulfonate) and n and B are as hereinbefore defined, for example between
0. and 100C in the presence of a suitable base (e.g.  potassium carbonate
or triethylamine) and an appropriate solvent (e.g.  acetonitrile,
tetrahydrofuran or dimethylformamide); 25 (b) reaction of a compound of
formula IV330'  WO 98/01422 PCT/SE97/01150  10  R1a 



R2a IV  Y (CHyn B R3  wherein one of R" and Res represents ZH and the other
represents R4, and  Z, R3, R4, Y, n and B are as hereinbefore defined with
a compound of  io formula V, L2-SO2-Ar' V  wherein L2 is a suitable leaving
group (e.g. chloro) and Ar' is as  hereinbefore defined, under conditions
which are well known to those skilled  in the art, for example in the
presence of a suitable base (e.g. pyridine or  is sodium bicarbonate) and,
if appropriate, a suitable organic solvent; (c) for compounds of formula I
in which Y represents 0 or S, reaction of  a compound of formula VI, 20 R1
R2 VI  YaH R3  2s wherein Y' represents 0 or S and R', R2 and R3 are as
hereinbefore defined  with a compound of formula VII, HO-(CH2) B VII
wherein n and B are as hereinbefore defined, for example at or below room
3o temperature in the presence of an appropriate coupling system (e.g. WO
98/01422 PCT/SE97/01150  11 diethylazodicarboxylate and triphenyiphosphine)
and a suitable organic  solvent (e.g. tetrahydrofuran); 



(d) for compounds of formula I wherein B represents a structural fragment
s of formula Ib or Id, reaction of a compound of formula VIII, RI R2 OCFWF~
Y-'(CH2M-B'-~Vill  R3 NH wherein B' represents 1,4-phenylene or
1,4-cyclohexylene and R', R2, R3, y  and n are as hereinbefore defined with
ammonia gas for example at room  temperature in the presence of a suitable
organic solvent (e.g. methanol or  ethanol); 10 (e) for compounds of
formula I wherein B represents a structural fragment  of formula Ib or Id,
reduction of a compound of formula IX, . R1 R2 NH2  Y-(CHI-B ~--c( IX  R3
NOH 20 wherein R', R2, R3, Y, n and B' are as hereinbefore defined in the
presence  of a suitable reducing agent (for example by catalytic
hydrogenation in the  presence of e.g. Pd/C or TiC13) and an appropriate
organic solvent; :  WO 98101422 . PCT/SE97/01150  12  (f) for compounds of
formula I wherein B represents a structural fragment of formula lb or Id,
reaction of a compound of formula X,.  R2 Y-(CI42)n -B CN X 



io wherein R', R2, R3, Y, n and B' are as hereinbefore defined with
ammonium  chloride, for example under reflux in the presence of a suitable
catalyst (e.g.  trimethyl aluminium) and an appropriate organic solvent
(e.g. toluene);  (g) for compounds of formula I wherein Y represents S(O)
or S(O)2, is oxidation of a corresponding compound of formula I wherein Y
represents  S in the presence of an appropriate quantity of a suitable
oxidising agent  (e.g. m-chloroperbenzoic acid or sodium periodate) and an
appropriate  organic solvent; 20 (h) for compounds of formula I wherein Z
represents N(R) and RS  represents optionally substituted C,-6 alkyl,
phenyl or CI-3 alkY1PhenY1,  reaction of a corresponding compound of
formula I wherein Z represents NH  with a compound of formula XI, L2-Rs` XI
2s wherein Rs' represents optionally substituted C,.6 alkyl, phenyl or C,.3
alkylphenyl and L2 is as hereinbefore defined, for example in the presence
of suitable base (e.g.  sodium hydride or potassium carbonate) and an
appropriate organic solvent (e.g. DMF); 30 (i) for compounds of formula I
wherein Z represents N(R5) and Rs represents WO 98/01422 PCT/SE97/01150  13
C,.s alkyl, phenyl or C,.3 alkylphenyl, all of which are substituted and/or
terminated by C(O)N(R10)R", reaction of a corresponding compound of
formula I wherein Rs represents C,., alkyl, phenyl or C,_3 alkylphenyl, all
of  which are substituted and/or terminated, by C(O)OR9, wherein R9 is as
s hereinbefore defined, with a compound of formula XII, HN(R10)R'1 . XII
wherein R1O and Rl' are as hereinbefore defined, for example (in the case
where R9 represents H) in the presence of suitable a coupling system (e.g.
DCC/HOBt or EDCHOBt) and an appropriate organic solvent (e.g. DMF 



to or acetonitrile); or (in the case where R9 represents C,.4 alkyl) at
room  temperature in the presence. of an appropriate organic solvent (e.g.
MeOH  or acetonitrile); (j) for compounds of formula I wherein Z represents
N(R3) and Rs represents  1s C1.6 alkyl, phenyl or Cl_3 alkylphenyl,. all of
which are substituted and/or  terminated by C(O)OH, hydrolysis of a
corresponding compound of formula  I wherein RS represents C,., alkyl,
phenyl or Cl_3 alkylphenyl, all of which  are substituted and/or terminated
by C(O)ORS and R9 represents C1.4 alkyl  under conditions which are well
known to those skilled in the art; or 20 (k) for compounds of formula I'
wherein 'Z represents N(R5) and Rs  represents (CHC(O)OR9 and R9 is as
hereinbefore defined, reaction of a  corresponding compound of formula I
wherein RS represents H with' a  compound of formula XIII, 23 CH2
CH-C(O)ORS XIII  wherein R9 is as hereinbefore defined, for example by
'refluxing in the  presence of a catalytic amount of an appropriate organic
acid (e.g. acetic  acid). . 3o Compounds of formulae II and VI are
commercially available, are known in r.1LX'._. mG(~['*+~.
..-n.-.r_-...vr:,.,,.~-.r..r.,-T 4~4T T , --~TTr'^..~'_e_ `e ~~r SF 41~'sn
r 1. 4. WO 98/01422 PGT/SE97/01150  14  the literature or are available
using known techniques. For example  compounds of formulae II and VI may be
prepared by reaction of a  compound of formula XIV, R1 a  S 



Rea XIV  YbH R3  10 wherein Yb represents Y or Y' as appropriate and R'',
R'' and R3 are as  hereinbefore defined with a compound of formula V as
hereinbefore defined,  for example .under similar conditions to those
described hereinbefore for  synthesis of compounds of formula I (process
(b)). 's Compounds of formulae III and VII are commercially available, are
known  in the literature or are available using known techniques. For
example  compounds of formulae III and VII wherein B represents a
structural  fragment of formula lb or Id may be prepared by reaction of a
20 corresponding compound of formula XV, L'-(CH2)"-B'-C(NH)OCH2CH3 XV
wherein L3 represents L' or OH as appropriate and n and B' are as
hereinbefore defined with ammonia gas for example under similar conditions
to those described hereinbefore for synthesis of compounds of formula I  2s
(process (d)). Compounds of formula IV may be prepared by reaction of a
compound of  formula XIV wherein Yb represents Y and Y is as hereinbefore
defined with  a compound of formula III as hereinbefore defined, for
example under 30 similar conditions to those described hereinbefore for
synthesis. of WO 98/01422 PCT/SE97/01150  15 compounds of formula I
(process (a)). Compounds of formula N in which Y represents 0 or S may
alternatively  be prepared by reaction of a compound of formula XN wherein
Yb  



s represents Y' and r is as hereinbefore defined with a compound of formula
VII, for example under similar conditions to those described hereinbefore
for  synthesis of compounds of formula I (process (c)). Compounds of
formula IV in which B represents a structural fragment of  io formula Ib or
Id may alternatively be prepared by reaction of a compound  of formula XVI,
R1a R2a  is OMc  Y-(CH )n-B=c( .: XVI s NH  R ' wherein R'', WE, R3, Y, n
and B' are as hereinbefore defined with ammonia  zo gas for example under
similar conditions to those described hereinbefore for  synthesis of
compounds of formula I (process (d)). Compounds of formula N in which B
represents a structural fragment of  formula lb or Id may alternatively be
prepared .by reduction of a compound  u of formula XVII, - an7raF+. :.ran.
^::. 'f.~arsar_.rsMw~.~F ...?!. ... ....6..!414nT.+^ ........R'ltr..ya;
Mj... ..sq.:F. n." ... FE'7loS*e.F.:.. . WO 98/01422 PCr/SE97ro11S0  16
R2a NH2  s Y-(CH2)n-B 1 XVII  R9 NOH wherein R", R2a, R3, Y, n and B' are
as hereinbefore defined, under similar  conditions to those described
hereinbefore for synthesis of compounds of  to formula I (process (e)).
Compounds of formulae VIII, XV and XVI may be prepared by reaction of  



a corresponding cyanobenzene of formula X as hereinbefore defined (for a
compound of formula VIII), -a* corresponding cyanobenzene of formula  is
XVIII, L3-(CH2) -B'-CN XVIII  wherein L3, n and B' are as hereinbefore
defined (for a compound of  formula XV), or a corresponding cyanobenzene of
formula XIX, Ala  20 R 2a Y-(CH2)n-B -CN XIX  R3 25 wherein R'a, R2i, R3,
Y, n and B' are as hereinbefore defined (for a  compound of formula XVI),
with HCI(g) and ethanol, for example at or  below room temperature (e.g.
0C). Compounds of formula IX and XVII may be prepared by reaction of a  3o
compound of formula X or XIX as hereinbefore defined (as appropriate) WO
98/01422 PCT/SE97101150  17 with hydroxylamine, for example at or around
40C in the presence of a  suitable base (e.g. triethylamine) and an
appropriate organic solvent (e.g.  ethanol). s Compounds of formula X may
be prepared by reaction of a compound of  formula XIX as hereinbefore
defined with a compound of formula V as  hereinbefore defined for example
under similar conditions to those described  hereinbefore for synthesis of
compounds of formulae I (process (b)),11 and  VI. 10 Compounds of formula X
may alternatively be prepared by reaction of a  compound of formula .11 as
hereinbefore defined with a compound of  



formula XX . L'-(CHa),: B'-CN XX  is wherein L', n and B' are as
hereinbefore defined, for example under similar  conditions to those
described hereinbefore for synthesis of compounds of  formula I (process
(a)). Compounds of formula X wherein Y represent 0 or S may alternatively
be  20 prepared by reaction of a compound of formula VI as hereinbefore
defined  with a compound of formula. XXI HO-(CH2)n B'-CN XXI  wherein n and
B' are as hereinbefore defined, for example under similar   conditions to
those described hereinbefore for synthesis of compounds of  2s formula I
(process (c)). Compounds--of formula- XIX may be prepared by reaction of a
compound of  formula XlV wherein Yb represents Y and Y is as hereinbefore
defined with  a compound of formula XX.as hereinbefore defined, for example
under 30 similar conditions  to those ' described hereinbefore for.
synthesis of ' _ .. .v.-. -..:mac +narar
n,a!rMti~E$"i!Y+SIO.,.'3?1tS9(`::-:~::_._.._.R';,7Rt:,:IM"a:,n;:T?"744;
:'r'!.',..i :k:::..:r~.?.:%:i;: _-.::.' _::.....: r: iSK.' 777777 WO
98101422 PCT/SE97ro1150  18  compounds of formula I (process (a)).
Compounds of formula XIX wherein Y represents 0 or S may be prepared  by
reaction of a compound of formula XIV wherein Yb represents r and Y'  s is
as hereinbefore defined with a compound of formula XXI as hereinbefore
defined, for example under similar conditions to those described
hereinbefore  for synthesis of compounds of formula I (process (c)).
Compounds of formulae II, N, VI, VIII, IX, X, XIV, XVI, XVII and XIX  to
wherein Z represents N(R)  and Rs represents optionally substituted C,.6
alkyl, phenyl or C1_3 alkylphenyl, may be prepared by reaction of a  



corresponding compound of formula II, IV, VI, VIII, IX, X, XIV, XVI,  XVII
or XIX (as appropriate) wherein Z represents NH with a compound of  formula
XI as hereinbefore defined, for example under similar conditions to is
those described hereinbefore for synthesis of compounds of formula I
(process (h)). Compounds of formulae II, N, VI, VIII1IX, X, XIV, XVI, XVII
and XIX  wherein Z represents N(RS) and RS represents C1.6 alkyl, phenyl or
C,_3  20 alkylphenyl substituted and/or terminated, in all three cases, by
C(O)N(R10)R't may alternatively be prepared by reaction of a corresponding
compound of formula II, IV, VI, VIII, IX, X, XIV, XVI, XVII or XIX (as
appropriate) wherein Rs represents C1.6 alkyl, phenyl or C1.3 alkylphenyl
substituted and/or terminated, in all three cases, by C(O)OR', wherein R'
is 25 as hereinbefore defined, with a compound of formula XII as
hereinbefore  defined, for example under similar conditions to those
described hereinbefore  for synthesis of compounds of formula I (process
(i)). Compounds of formulae II, IV, VI, VIII, IX, X, XIV, XVI, XVII and XIX
3o wherein Z represents N(RS) and. RS represents C1.6 alkyl, phenyl or C1.3
WO 98/01422 PCT/SE97/01150  19 alkylphenyl substituted and/or terminated,
in all three cases, by C(O)OH may  alternatively be prepared by hydrolysis
of a corresponding compound of  formula II, IV, VI, VIII, IX, X, XIV, 'XVI,
XVII or XIX (as appropriate)  wherein Rs represents C1_6 alkyl, phenyl or
C1_3 alkylphenyl substituted s and/or terminated, in all three cases, by
C(O)OR9 and R9 represents C,.,  alkyl under conditions which are well known
to those skilled in the art.  Compounds of formulae II, IV, VI, VIII, IX,
X, XIV, XVI, XVII and XIX  wherein Z represents N(R5) and Rs represents
(CH2)2C(O)OR9 and R9 is as 3o hereinbefore defined, may alternatively be
prepared * by reaction of a  corresponding compound of formula II, IV, VI,
VIII, IX, X, XIV, XVI,  



XVII or XIX (as appropriate) wherein RS represents H with a compound of
formula XIII as hereinbefore defined, for example under similar conditions
to those described hereinbefore for synthesis of compounds of formula I  is
(process (k)). Compounds of formulae V, XI, XII; XIII, XIV, XVIII, XX and
XXI are  either commercially available, are well known in the literature,
or are  available using known techniques. For example compounds of formula
MV 20 wherein Rla and/or Rea represent NH2 may be prepared by reduction of
the  corresponding nitrobenzene under conditions which are well known to
those  skilled in the art. Similarly, compounds of formula XIV wherein R`a
and/or  Rea represent OH may be prepared by hydrolysis of a corresponding
alkoxybenzene under conditions which are well known to those skilled in the
2s art. Compounds of formulae IV, XVI, XVII and XIX wherein R" and/or  Rea
represent NHi or OH may also be prepared from the corresponding
nitrobenzene or alkoxybenzene (as appropriate). in accordance with these
techniques. 3o Substituents on -the aromatic and/or non-aromatic,
carbocyclic and/or  WO 9810142 PCTISE97101150 20  heterocyclic ring(s) in
compounds of formulae I, II, N, V, VI, VIII, IX, X, XI, XII, XN, XVI, XVII
and XIX may be interconverted by techniques well _  known to those skilled
in the art. s The compounds of the invention may be isolated from their
reaction  mixtures using conventional techniques. It will be appreciated
.by those skilled in the art that in the process described  above the
functional groups of intermediate compounds may need to be  io protected by
protecting groups. Functional groups which it is desirable to protect
include hydroxy, amino,  



amidino, guanidine and carboxylic -acid. Suitable protecting groups for  a
iiydroxy include trialkylsilyl. and diarylalkylsilyl groups (e.g. t- is
butyldimetnylsilyl, t-butyldiphenylsilyl or trimethylsilyl) and
tetrahydropyranyl. Suitable protecting groups for hydroxy groups, which
groups are attached to adjacent carbon atoms include O,O'-isopropylidene.
Suitable protecting groups for amino, amidino and guanidino include t-
butyloxycarbonyl or benzyloxycarbonyl. Amidino and guanidino nitrogens 20
may be either mono- or diprotected. Suitable protecting groups for
carboxylic acid include Clg alkyl or benzyl esters. The protection and
deprotection of functional groups may take place before  or after a
reaction step. 25 Protecting groups may be removed in accordance with
techniques which are well known to those skilled in the art and as
described hereinafter. - The use of protecting groups is fully described
-in "Protective Groups in 30 Organic Chemistry", edited by J W F McOmie,
Plenum Press (1973), and WO 9810142 PGT/SE97/01150  21 "Protective Groups
in Organic Synthesis", .2nd edition, T W Greene & P G  M Wutz,
Wiley-Interscience (1991). It will also be appreciated by those skilled in
the art that, "protected  5 derivatives" of compounds of formula I may be
formed prior to a final  deprotection step. Although they may not possess
pharmacological activity  as such, certain "protected derivatives" of
compounds of formula I may be  administered parenterally or orally and
thereafter metabolised in the body to  form compounds of the invention
which are pharmacologically active. Such io derivatives may therefore be
described as "prodrugs". All prodrugs of  compounds of formula I are
included within the scope of the invention.  



Medical and pharmaceutical use is The compounds. of the, invention are
useful because they possess  pharmacological activity. They are therefore
indicated as pharmaceuticals.  According to a further aspect of-the
invention there is thus provided the  compounds of the invention for use as
pharmaceuticals. 20 In particular, the compounds of  the invention are
potent inhibitors of  thrombin for example as demonstrated in the tests
described below. The compounds of the invention are thus expected to be
useful in those  25 conditions where inhibition of thrombin is required.
The compounds of the invention are thus indicated in the treatment on-----
prophylaxis of thrombosis and hypercoagulability in blood and tissues of
animals including man. . 30 vae-c-..saamamrrn+rsa7ea6~er ..-:--ar :x
.'ebz::.a!IJ,+:..a~ii2!4!"+rF..v.+::'`.~4F'_:z'ra-`'".i:G-:~xG.T,Cio~'L~a..
r': '^7'~'S".v~O'r4r', ~.:..: .o WO 9S 1422 PCP/SE97ro1150  22 It is known
that hypercoagulability may lead to thrombo-embolic diseases.  Conditions
associated with hypercoag_u_lability and thrombo-embolic diseases  which
may be mentioned include activated protein C resistance, such as the
factor V-mutation (factor V Leiden), and inherited or acquired deficiencies
s in antithrombin III, protein C, protein S. heparin cofactor H. Other
conditions known to be associated with hypercoagulability and thrombo-
embolic disease include circulating' ahtiphospholipid antibodies (Lupus
anticoagulant), homocysteinemi, heparin induced thrombocytopenia and
defects in fibrinolysis. The compounds of the invention are thus indicated
io both in the therapeutic and/or prophylactic treatment of these
conditions.  The compounds of the invention are further indicated in the
treatment of  conditions where there is 'an undesirable excess of thrombin
without signs  



of hypercoagulability, for example in neurodegenerative diseases such as
is Alzheimer's disease. Particular disease states which may be mentioned
include the therapeutic  and/or prophylactic treatment of venous thrombosis
and pulmonary  embolism, arterial thrombosis (eg in myocardial infarction,
unstable angina, 20 thrombosis-based stroke and peripheral arterial
thrombosis) and systemic  embolism usually from the atrium during arterial
fibrillation or from the left  ventricle after transmural myocardial
infarction. Moreover, the compounds of the invention are expected to have
utility in  xs prophylaxis of re-occlusion (ie thrombosis) after
thrombolysis, percutaneous  trans-luminal angioplasty (PTA) and coronary
bypass operations; the  prevention of re-thrombosis after microsurgery and
vascular surgery in  general. 3o Further indications include the
therapeutic and/or prophylactic treatment of WO 98/01422 PCT/SE97/01150  23
disseminated intravascular coagulation caused by bacteria, multiple trauma,
intoxication or any other mechanism; anticoagulant treatment when blood is
in contact with foreign surfaces in the body such as vascular grafts,
vascular  stents, vascular catheters, mechanical and biological prosthetic
valves or any s other medical device; and anticoagulant treatment when
blood is in contact  with medical devices outside the body such as during
cardiovascular surgery  using a heart-lung machine or in haemodialysis. In
addition to its effects on the coagulation process, thrombin is known to
,o activate-a large number of cells (such as neutrophils, fibroblasts,
endothelial  cells and smooth muscle cells). Therefore, the compounds of
the invention  may also be useful for the therapeutic and/or prophylactic
treatment of  idiopathic and adult respiratory distress syndrome, pulmonary
fibrosis  following treatment with radiation or chemotherapy, septic shock,



is septicemia, inflammatory responses, which include, but are not limited
to,  edema, acute or chronic atherosclerosis such as coronary arterial
disease,  cerebral arterial disease, peripheral arterial disease,
reperfusion damage, and  restenosis after percutaneous trans-luminal
angioplasty (PTA).. 20 Compounds of the invention that inhibit trypsin
and/or thrombin may also  be useful in the treatment of pancreatitis..
According to a further aspect of the present invention, there is provided a
method of treatment of a condition where inhibition of thrombin is required
is which method comprises administration'of a therapeutically effective
amount of a compound. of the invention, or a pharmaceutically acceptable
salt  thereof, to a person suffering-from, or susceptible to such.a
condition.  The compounds of the invention will normally be administered
orally, 3o intravenously, subcutaneously, buccally, rectally, dermally,
nasally, ..''.mmw .. .sue> J : ru w.,... ~,,v .... "~:.:~:u'9+ rr~',ar'!?:
.'O?ZS'r?:.^?~' f'~3i7T~:'.'T'!+=.?1.1';Y: .;R; 'il .i. ~i E2i : WO
98/01422 PCT/SE97101150  24 tracheally, bronchially, by any other
parenteral route or via inhalation, in the  form of pharmaceutical
preparations comprising active compound either as  a free base, or a
pharmaceutical acceptable non-toxic organic or'inorganic  acid addition
salt, in a pharmaceutically acceptable dosage form. Depending s upon the
disorder and patient to be treated and the route of administration,  the
compositions may be administered at varying doses. The compounds of the
invention may also be combined and/or co- administered with any antit
rombotic agent with a different mechanism of  io action, such as the
antiplatelet agents acetylsalicylic acid, ticlopidine, clopidogrel,
thromboxane receptor and/or synthetase inhibitors, fibrinogen  receptor
antagonists, prostacyclin mimetics and phosphodiesterase inhibitors  and
ADP-receptor (P2T) antagonists. Is* The compounds of the invention may
further be combined and/or co- 



administered with thrombolytics such as tissue plasminogen activator
(natural, recombinant or modified), streptokinase, urokinase, prourokinase,
anisoylated plasminogen-streptokinase activator complex (APSAC), animal
salivary gland plasminogen activators, and the like, in the treatment of
20 thrombotic diseases, in particular myocardial infarction. According to a
further aspect of the invention there is. thus provided a  pharmaceutical
formulation including a compound of the invention, in  admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier.  25 Suitable
daily doses of the compounds' of the invention in therapeutical  treatment
of humans are about 0.001-100 mg/kg body weight at peroral  administration
and 0.00 1-50 mg/kg body weight at parenteral administration. 3o The
compounds of the invention have the advantage that they may be more WO
98/01422 PCT/SE97101150  25 efficacious, be less toxic, be longer acting,
have a broader range of activity,  be more potent, produce fewer side
effects, be more easily absorbed than,  or that they may have other useful
pharmacological properties over,  compounds known in the prior art. 5
Biological Tests  Test A Determination of Thrombin clottin Time (1Tj io
Human thrombin (T 6769, Sigma Chem. Co) in buffer solution, pH 7.4, 100
Al, and inhibitor solution, 100 td, were incubated for one minute.. Pooled
normal citrated human plasma, 100 d, was then added and the clotting time
measured in an automatic device (KC 10, Amelung). 1s The clotting time in
seconds was plotted against the inhibitor concentration,  and the IC,TT was
determined by interpolation. 



ICmTT is the concentration of inhibitor in the test that doubles the
thrombin  clotting time for human plasma. 20 Test 13 Determinaton of
thrombin inhibition with a 'chromogenic. robotic assay,  The thrombin
inhibitor potency was measured with a chromogenic substrate .  method, in a
Plato 330Q robotic microplate processor (Rosys AG, CH-8634 25
Hombrechtiilcon, Switzerland), using 96-well, half volume e-microtitre
plates  (Costar, Cambridge, MA, USA; Cat No 3690). Stock solutions of test
substance in DMSO (72 }iL), 1 mmol/L, were diluted serially 1:3 (24 + 48
L) with DMSO to obtain ten different concentrations, which were analysed
as samples in the assay. 2 L of test sample was diluted with 124 L assay so
buffer, 12 L of chromogenic substrate solution (5-2366, Chromogenix, WO
98101422 PCT/SE97/01150  26 MSlndal, Sweden) in assay buffer and finally 12
L of a-thrombin solution,  (Human a-thrombin, Sigma Chemical Co.) both in
assay buffer, were added,  and the samples mixed. The final assay
concentrations were: test substance  0.00068 - 13.3 mol/L, S-2366 0.30
mmol/L, a-thrombin 0.020 NIH(J/mL. s The linear absorbance increment during
40 minutes incubation at 37C, was  used for calculation of percentage
inhibition for the test samples, as  compared to blanks without inhibitor.
The IC%-robotic value, corresponding  to the inhibitor concentration which
caused 50% inhibition of the thrombin  activity, was" calculated from a log
dose vs. %' inhibition curve. 10 Test C Determinaton of the inhibition
constant K for human thrombin  K;-determinations were made using a
chromogenic substrate method,  performed at 37C on a Cobas Bio centrifugal
analyser (Roche, Basel, 



is Switzerland). ' Residual enzyme activity after incubation of human
a-thrombin with various concentrations of test compound was determined at
three different substrate concentrations, and was measured as the change in
optical absorbance at 405 nm. 20 Test compound solutions (100 pL; normally
in buffer or saline containing  BSA 10 g/L) were mixed with 200 pL of human
a-thrombin (Sigma  Chemical Co) in assay buffer (0.05 mol/L Tris-HCI pH
7.4, ionic strength  0.15 adjusted with NaCl) containing BSA (10 g1L), and
analysed as samples  in the Cobas Bio. A 60 L sample, together with 20 pL
of water, was 25 added to 320 gL of the substrate S-2238 (Chromogenix AB,
Molndal,  Sweden) in assay buffer, and the absorbance change (DA/min) was
monitored. The final concentrations of S-2238 were 16, 24 and 50 .tmol/L
and of thrombin 0.125 NIH U/ml. 3o The steady state reaction rate was used
to construct Dixon plots, i.e. W0 9&01422 PCT/SE97ro115O  27 diagrams of
inhibitor concentration vs. 1/(AA/min). For reversible,  competitive
inhibitors, the data points for the different substrate  concentrations
typically form straight lines which intercept at x s Determination of
Activated Partial Thromboplastin Time ,(APTT1 APTT was determined in pooled
normal human citrated plasma with the  reagent PTT Automated 5 manufactured
by Stago. The inhibitors were added  to the plasma (10 L inhibitor solution
to 90 L plasma) followed by the io reagent and calcium chloride solution
and APTT was determined in the  mixture by use of the coagulation analyser
KC10 (Amelung) according to.  the instructions of the reagent producer. The
clotting time in seconds was  plotted against the inhibitor concentration
in plasma and the IC50APTT was  determined by interpolation. 



1s IC50APT'f is defined as the concentration of inhibitor in human. plasma
that  doubled the Activated Partial Thromboplastin Time. Test E 20
Determination of thrombin time ex vivo The inhibition of thrombin after
oral ..or parenteral administration of the  compounds of the invention were
examined in conscious rats which, one or  two days prior to the
experiment,' were equipped with a catheter for blood  sampling from the
carotid artery. On the experimental day blood samples 2s were withdrawn at
fixed times after the administration of the compound into  plastic tubes
containing 1 part sodium; citrate solution (0.1.3 mol per L) and  9 parts
of blood. The tubes were centrifuged to obtain platelet poor plasma.  The
plasma was used for determination of thrombin time as described above. 3o
The citrated rat plasma, 100 L, was diluted with a saline solution, 0.9%,
WO 98/01422 . PGT/SE97/01130  28 100 pL, and plasma coagulation was started
by the addition of human  thrombin (T 6769, Sigma Chem Co, USA)_ in a
buffer solution, pH 7.4,  100 AL. The clotting time was measured in an
automatic device (KC 10,  Amelumg, Germany). s The invention is illustrated
by way of the following examples.  Examples to General Fxverimental
Procedures. Mass spectra were recorded on a Finnigan MAT TSQ 700 triple
quadrupole  mass spectrometer equipped with an electrospray interface
(FAB-MS) and  VG Platform II mass spectrometer equipped with an
electrospray interface  (LC-MS). 'H NMR and. 13C NMR measurements were
performed on is. BRUKER ACP 300 and Varian UNITY plus 400, 500 and 600  



spectrometers, operating at 1H frequencies of 300.13, 399.96, 499.82 and
599.94 MHz respectively, and at 13C frequencies ' of 75.46, 100.58, 125.69
and 150.88 MHz respectively. Flash chromatography was carried out on
silica gel (230-400 mesh). Preparative HPLC was performed on reverse 20
phase columns (250 mm, 20 or 50 mm; 5 to 7 pM phase Chromasil CS)  with
flow rates of 10 to 50 mLJmin using a UV detector (270 to 280 nm).  Example
1 N-{ f2 (4-Aminoiminometh*henyl)ethoxy]phenyllbenzenesulfonamide  25 x H 1
(i) t Butyloxycarbonylarnino-3-hydmxy benzene Amino-3-h ydroxybenzene (5.46
g; 50 mmol) was dissolved in THE (50 mL)  and di-t-butyl dicarbonate (12.0
g; 55 mmol) was added at room  30 temperature. The solution was heated for
2 hours at 60C, the solvent was WO 98/01422 PCr/SE97/01150  29 evaporated
and the residue was dissolved in EtOAc (150 mL). The EtOAe- phase was
washed with 2 x 20 mL of 1M KHSO4, 1 x 20 mL water, I x 20  mL brine and
then dried (MgSO4). The. solvent was evaporated to give  11.74 g of a
colourless oil which was crystallised from CH2C12:MeOH:Iight s petroleum to
give 9.1 g (87%) of the sub-title compound as white crystals.  'H-NMR (400
MHz; CDC13): 6 7.10-7.15 (bs, IH), 7.11 (t, IH), 6.72 (dd,  I H), 6.53 (dd,
I H), 6.50 (bs, I H), 5.57 (apparent bs, IH), 1.52 (s, 9H)  13C-NMR (100
MHz; CDC13): 6 156.4, 152.8, 139.4, 129.9, 110.7, 110.2,  to 105.9, 80.8,
28.3 (ii) t-Butvlolcycarbonylamino-3-12-(4-c anopheny ethoxylbenzene To a
solution of t-butyloxycarbonylamino-3-hydroxybenzene (418.5 mg, 2  mmol;
from step (i) above), . triphenylphosphine (629.5 mg; 2.4 mmol) and  is
2-(4-cyanophenyl)ethanol (353.2 mg, 2.4 mmol) in THE (50 niL), under an
atmosphere of nitrogen, was added- diethylazodicarboxylate (518 mg; 3  



mmol) and the mixture was stirred for one week. Ice cold water was added
and the THE was removed by evaporation. The remaining water phase was
extracted three times with EtOAc. The combined organic phase was washed 20
twice with 0.2 M NaOH, once with brine, and then dried (Na2SO4).
Evaporation followed by flash chromatography using a stepwise gradient of
toluene:EtOAc (100:0, 90:10) 80:20 and 60:40) gave 300 mg (44%) of the
sub-title compound. . 2s 'H-NMR (300 MHz; CDCI3):.6 7.57 (d, 2H), 7.37 (d,
2H), 7.21 (bs, 1H),  7.14 (t, I H), 6.76 (dd, I H), 6.67 (bs, I H, NH),
6.54 (dd, I H), 4.16 (t, 2H),  3.10 (t, 2H), 1.50'(s, 9H) 13C-NMR (75 MHz;
CDC13): 5'159.05, 152.57, 144.17, 139.65, 132.05,  129.74, 129.52, 118.84,
1 I0.82, 110.14, 109.10, 104.52, 80.41, 67.43, 35.65,  3o 28.20  .. _
-...__.. _: '+wJ . i-_;'`~ ......_"l-r-tvw wsy..-.-.: jy +.r..vn. ..:.C::
ti.;.. : n ....,. PCT/SE97/01150  WO 98/01422 30  (iii)
Amino-3-f2-(4-cyangphMYJ)99oxylbenzene x HCI
t-Butyloxycarbonylamino-3-[2-(4-cyanophenyl)ethoxylbenzene (300 mg, 0.89
mmol; from step (ii) above) was dissolved in EtOAc, pre-saturated with
HCI(g), at room temperature and stirred for 1 hour. The solvent and the s
excess HCI(g) was evaporated to give 231 mg (94%) of the sub-title
compound. 'H-NMR (400 MHz; CD3OD): 5 7.66 (d, 2H), 7.50 (d, 2H), 7.40 (t,
IH),  7.01 (bd, 1H), 6.90 (bd, 1H), 6.85 (bs, 1H), 4.28 (t, 2H), 3.18 (t,
2H) 10 (iv) N f3 12 (4-Cym=henvI)ethoxvlnhenyl}benzenesulfonamide To a cold
(ice:water temperature) solution of amino-3-[2-(4-
cyanophenyl)ethoxy]benzene x HCI (231 mg; 0.84 miaol; from step (iii)  



above) in pyridine (2 mL) was added benzenesulfonyl chloride (119 L; is
0.93 mmol) and .the mixture was.: allowed :to reach room temperature and
stirred for three days. The pyridine was removed by evaporation and the
residue was partitioned between water and EtOAc. The phases was  separated
and the water phase was extracted twice with EtOAc and the  combined
organic phase was washed once with IM KHSO4, brine and dried 20 (Na2SO4).
The solvent was evaporated and the residue was subjected to  purification
by flash chromatography using a stepwise gradient of  toluene:EtOAc (100:0,
90:10, 80:20, 60:40 and 40:60) as eluent to give 277  mg (87%) of the
sub-title compound. zs LC-MS 377 (M - 1)' 'H-NMR (400 MHz; CDC13): 8 7.82
(d, 2II), 7.75 (bs, 1H, NH), 7.56 (d,  2H), 7.47-7.53 (m, 1H), 7.40 (t,
2H), 7.35 (d, 2H), 7.07 (t, 1H), 6.75 (bt,  I H), 6.65-6.70 (m, IM, 6.59
(dd, I H), 4.10 (t, 2H), 3.07 (t, 2H) 30 WO 98/01422 PCT/SE97101150  31 (v)
N-{3-j2-(4-Etho4, iminomethi lY nhenyl)ethoxy Dhenvl}benzenesulfonatnide  x
HC A gentle stream of HCI(g) was passed into a cooled (0C) solution of N-
{3- [2-(4-cyanophenyl)ethoxy)phenyl) benzenesulfonamide (257 mg; 0.68 mmo);
s from step (iv) above) in absolute EtOH (10 mL) until the temperature was
stabilized at 0C. The mixture was allowed to reach room temperature and
stirred at this temperature for 24 hours. The solvent was evaporated to
give  the sub-title compound in a quantitative yield. to 'H-NMR (600 MHz;
CD3OD): 8 7.96 (d, 2H), 7.70-7.73 (m, 2H), 7.55 (d,  2H), 7.50-7.54 (in,
1H), 7.43 (t, 2H), 7.03 (t, 1H), 6.67 (t, 1H), 6.56 (dd,  2H), 4.60 (q,
2H), 4.15 (t,.2H), 3.14 (t, 2H), 1.59 (t, 311) (vi)
N-I3-12=(4-Aminoiniinomethylphenyl)ethoxv henyl}benzene- 



is sulfonamide x HCl N- {3-[2-(4-Ethoxyiminomethylphenyl)ethoxy]phenyl}
benzenesulfonamide   x HCI (313 mg; 0.68 mmol; from step (v) above) was
dissolved in methanol,  saturated with ammonia gas and stirred at room
temperature for three days.  A precipitate had formed and, after addition
of 0.5 mL Et20, the mixture 20 was place in a freezer overnight. The
precipitate was collected by filtration  and the filter-cake was washed
with cool McOH (I mL) and Et2O (3 mL).  The crystals were dried and added
to MeOH (8 mL) to form a slurry.  MeOH saturated with HCI(g) was added
until the solution became clear and  the volume was concentrated to give
2-3 mL. Addition of Et2O (20 mL) 2s caused a precipitate to form which was
filtered and dried under vacuum to  yield 169 mg (57%) of the tide
compound. FAB-MS. 396 (M + 1)r 'H-NMR (400 MHz; CD30D): ,8 9.20 (bs, I H,
NH), 8.71 (bs, 1H, NH),.  30 7.72-7.77 (m, 4H), 7.51-7.57 (m, 3H),
7.42-7.49 (m, 2H), 7.05 (t, 1H), 6.70  ..-.,.._t._,..,, .. - -rte ,.,. WO
98101422 PCT/SE97/61150  32 (t, 1H), 6.56-6.62 (m, 2H), 4.16 (t, 2H), 3.14
(t, 2H) i3C-NMR (100 MHz; CDC13): 6 160.64, 147.36, 147.02, 141.04, 140.14,
133.89, 131.14, 130.93, .130.01, 128.99, 128.16, 114.49, 111.83, 108.52,
69.00, 36.38 s Examle -2
Benzenesulfoniecid-i3-(2-(4-aminoiminomethylp}keny1)ethoxv -5-me 1l- phenyi
ester x HCl io (1) Benzenesulfonic acid (3-hydMy-5-meth l phenyl ester
Benzenesulfonyl chloride (6.36 g; 36 mmol) was added to a well stirred
mixture of 3,5-dihydroxytoluene x H2O (4.26 g; 30 mmol), saturated  



aqueous NaHCO3 (70 mL) and Et20 (50 mL) and the mixture was stirred  at
room temperature for 19 hours. Et2O (50 tnL) was added and the organic is
layer was separated, collect d and evaporated to give 7.05 g of a powder.
The crude material was recrystallized from EtOAc:heptine (30 mL:300 mL)  to
give 4.36 g (55%) of the sub-title compound. FAB-MS 265 (M + 1)* 20 'H-NMR
(400 MHz; CDC13): 6 7.86 (d, 2H), 7.67 (tt, 1H), 7.53 (t, 2H), 6.54  (bs,
111), 6.38 (bs, 1H), 6.31 (t, 1H), 5.02 (s, 1H, OH), 2.21 (s, 3H) (ii)
Benzenesulfonic acid-13-r2-(4-cyanophenyl)ethoxy]-5-methyl}phenyl  . 2s
Diethylazodicarboxylate (1.74 g; 10 mmcl) was added, over 5 minutes, to  a
stirred solution of triphenylphosphine (2.62 g; 10 mmol), 2-(4-
cyanophenyl)ethanol (1.47 g; 10 mmol) and benzenesulfonic acid-(3-
hydroxy-5-methyl)-phenyl ester (2.64 g; 10 mmol; from step (i) above) in
THE (25 mL) at room temperature. The stirring was continued for an 30
additional 17 hours, the THE was evaporated and the residue was dissolved
WO 98/01422 PCT/SE97/01150  33 in EtOAc (150 mL). The organic phase was
washed with 2 x 25 mL of 1 M  .NaOH, I x 25 mL of IM KHSO41 I x 10 mL of
brine and dried (MgSO4).  The solvent was evaporated* to give 9.09 g of an
oil. Purification by flash  chromatography using a stepwise gradient of
toluene:EtOAc (100:0, 20:1 and s 10:1) gave 2.79 g (71%) of the sub-title
compound as a white powder.  FAB-MS 394 (M + 1)+ 'H-NMR (400 MHz; CDC13): S
7.85 (apparent dd, 2H), 7.66 (tt, 1H), 7.60  (apparent d, 2H), 7.50-7.55
(m, 2H), 7.35 (d, 2H), 6.57 (bs, 1H), 6.35-6.38  io (m, 2H), 4.07' (t, 2H),
3.08 (t, 2H), 2.21'(s, 3H) (iii) Benzenesulfonic acid-
13-[2-(4-ethoxviminomethv1phenyl ethoxy}-5- methyl) phenyl ester x HCl 



EtOH (25 mL) was cooled to 5C and a gentle, stream of HCI(g) was  is
bubbled through until saturation. Benzenesulfonic acid-{3-[2-(4-
cyanophenyl)ethoxy]-5-methyl }phenyl ester (590 mg; 1.5 mmol; from step
(ii) above) was added to the cold solution in one portion and the mixture
was allowed to reach room temperature and stirred over night. The solvent
and excess HCI(g) was evaporated to give the sub-title compound in a  20
quantitative yield.' 'H-NMR (400 MHz; CD3OD): S 7.99 (apparent d, 2H),.7.81
(apparent d,  2H), 7.72 (dt, 1H), .7.53-7.62 (m, 4H), 6.63 (bs, 1H), 6.34
(bs, 1H), 6.30  (apparent t, 1H), 4.63 (q, 2H), 4.13 (t, 2H), 3.14.(t, 2H),
2.18 (s, 3H), 1.61  2s (t, 3H) (iv) Benzenesulfonic acid-
l3-j2-(4-aminoiminomethyjphenyl)eoxy1- -- methvl}Rhenvl ester X HCI
Benzenesulfonic acid- {3-[2-(4-ethoxyiminomethylphenyl)ethoxy]-5- 30
methyl)phenyl ester x HC1(1.5 mmol; from step (iii) above) was dissolved WO
98/01422 PCT/SE97/01150  34 in MeOH pre-saturated by ammonia and the
reaction was stirred at. room  temperature for 24 hours. The solvent and
excess ammonia were-evaporated  and the residue was dissolved in MeOH (5
mL). 6 mL of 1.77 M HCI(g)  in McOH'was added and the solution was
concentrated to about 3 mL. Et2O s (60 mL) was added to precipitate the
hydrochloride salt of the title  compound. The volume was reduced to 45 mL
and the mixture was placed  in a freezer for two days. Collection of the
precipitate by filtration followed  by drying under vacuum gave 575 mg
(86%; calculated from the nitrile  above) of the pure title compound as a
white powder. to FAB-MS 411 (M + 1)+' 'H-NMR (400 MHz; CD3OD): 5 7.79-7.83
(m, 2H), 7.70-7.77 (m, 3H), 7.58  



(apparent t, 2H), 7.52 (d, 2H), 6.63 (bs, 1H), 6.34 (bs, 1H), 6.29 (bs,
1H),  4.11 (t, 2H), 3.11 (t, 2H), 2.18 (s, 3H) 15 . . Exam lie 3 N- I 3 f2
(4-Aminoiminomethylphenyl)ethoxv]phenvl}-2- chlorobenzenesulfonamide x HOAc
20 (i) Nitro-3-f244-cyanophenyl)ethoxvlbenzene Triphenylphosphine (11.3 g;
.43.1 mmol) and diethylazodicarboxylate (7.5  g; 43 mmol) were dissolved in
THE (250 mL) under nitrogen at 0C. After  5 minutes, 3-nitrophenol (5.00 g;
35.9 mmol) and 2-(4-cyanophenyl)ethanol  (6.3 g; 43 mmol) were added. The
cooling bath. was removed and the 2s mixture stirred for 2 days at room
temperature. A new batch was prepared  as above and the two were combined
before work-up. Water was added and  the THE was evaporated. The mixture
was extracted with EtOAc, and the  organic phase was washed with aqueous
0.2M NaOH and brine, dried  (Na2SO4) and the solvent removed in vacuo.
Purification by flash 30 chromatography (Si02; toluene) and
recrystallization from CH2CI2:EtOH WO 9M 1422 PCr/SE97l01150  35 afforded
3.07 g (32%) of the sub-title compound. 'H NMR (500 MHz; CDCI3): 6 7.82
(dd,1H), 7.61-7.71 (several peaks, 4H),  7.41 (d, 2H), 7.19 (dd, I H), 4.27
(t, 2H), 3.19 (t, 2H) s (ii) Amino-3-12-(4-c phenvl)eth o xvlbenzene
Nitro-3-[2-(4-cyanophenyl)ethoxy]benzene (3.0 g; 11.2 mmol; from step (i)
above) and NH4C1 (2.9 g; 55 mmol) were dissolved in a mixture of EtOH  (40
mL) and H2O (10 mL) and heated to reflux. Iron powder (3.0 g; 55 io mmol)
was added and heating was continued for 1 hour. The mixture was  filtered,
concentrated in vacuo and partitioned between water and CH2CI2.  



After separation, the aqueous phase was extracted with CH2Cl2. The
combined organic phases were dried (MgSO4) and the solvent was  evaporated.
Purification by flash chromatography (Si02; toluene:EtOAc  t5 (9:1))
afforded 2.26 g.(85%). of the sub-title compound. LC-MS 239 (M + 1)+ 'H NMR
(300 MHz; CDCl3): 8 7.59 (d, 2H), 7.39 (d, 2H), 7.05 (t, 1H), 6.32  (rn,
2H), 6.24 (t, 1H); 4.15 (t, 2H), 3.12 (t, 2H), 2.0 (s, 2H) 20 (iii)
N-{3-(2(4-Cvnopheny] ethoxylphenvll-2-chlorobenzenesulfonamide  Pyridine
(0.255 mL; 3.15 mmol) was added to a stirred solution of amino-3-
[2-(4-cyanophenyl)ethoxy]benzene (0.15 g; 0.629 mmol; from step (ii)
above) and 2-chlorobenzenesulfonyl chloride (0.173 mL; 0.818 mmol) in 25
CH2CI2 (4 mL). After 45 minutes at room temperature the solvent was
removed in vacuo. To -remove traces of pyridine, EtOH was added and
evaporated The residue was partitioned between water and-EtOAc. The
organic layer was washed with 0. I M aqueous HCI and brine, dried (Na2SO4)
and the solvent removed in vacuo. Purification by flash chromatography 3o
(SiO2; toluene:EtOAc (1:0 to 9:1)) afforded.0.095 g (35%) of the sub-title
WO 98/01422 PCr1SE97101150  36  compound. 'H NMR (400 MHz; CD3OD): 5 8.02
(dd, 1H), 7.62 (d, 2H), 7.45-7.52  (several peaks, 2H), 7.32-7.40 (several
peaks, 3H), 7.09 (m, 2H), 6.75 (t,  s 1H), 6.65 (dd, IH), 6.59 (dd, 1H),
4.13 (t, 2H), 3.11 (t, 2H) (iv) N {3 f2
(4-Ethox)iminomethvlphenyl)ethoxv1Phenxl}-2-chloro- b esulfonamide x HCl N-
{3-[2-(4-Cyanophenyl)ethoxy]phenyl) -2-chlorobenzenesulfonamide to (0.070
g; 0.163 mmol; from step (iii) above) was added to a saturated  solution of
HCI(g) in EtOH (100 mL) and the solution stirred for 24 hours.  



Evaporation of the solvent afforded the sub-title compound in a
quantitative  yield. i s LC-MS 459 (M + 1)+ (v)N 13 [2
(4-Aminoiminomethylphenyl_)ethoxv henrvl l - 2-chlorobenzene- sulfonamide x
HOAc N- {3-[2-(4-Ethoxyiminomethylphenyl)ethoxy]phenyl } -2-chlorobenzene-
20 sulfonamide x HCI (0.080 g, 0.16 mmol; from step (iv) above) was
dissolved in MeOH (pre-saturated with NH,(g)) and stirred at room
temperature for 1 day. The solvent was evaporated and the residue purified
by preparative HPLC (40%. CH3CN:O.IM NH4OAc) to afford 0.020 g (25%)  of
the title compound. 25 LC-MS 430 (M + 1)+ 'H NMR (400 MHz; CD3OD): 8 8.02
(dd, IH), 7.73 (d, 213), 7.50-7.55  (several peaks, 4H), 7.38 (rn, 111),
7.04 (t, 1H), 6.70 (t, I H), 6.65 (m, I H),  6.59 (m, IH), 4.14 (t, 2H),
3.13 (t, 2H), 1.90 (s, 3H) 30 WO 98/01422 PCP/SE97/01150  37  Example 4
N-{3-f2-(4-Aminoiminomethvlphenyl ethox llphenvl}-2-cyanobenzene-
sulfonamide x HC1 s (i) 3-f2-(4-Ethoxviminomethylphenyl ethoxy}nitrobenzene
x HC1 A gentle stream of HCI(g) was passed into a cooled (NaCl:ice)
suspension  of nitro-3-[2-(4-cyanophenyl)ethoxy]benzene (2.80 g; .10.4
mmol; from  Example 3(i) above) in EtOH (200 mL) until the temperature was
stabilized  at 0C. After 3.5 hours stirring the temperature was allowed to
rise to io ambient and the stirring was continued for 24 hours. Evaporation
of the  solvent in 'vacua gave the sub-title compound in a quantitative
yield. 



'H NMR (400 MHz; CD3OD): 8 8.00 (d, 2H), 7.80 (ddd, 1H), 7.70 (t, 1H),
7.63 (d, 2H), 7.48 (t, 1H), 7.30 (ddd, 1H), 4.62 (q, 2H), 4.38 (t, 2H),
3.28  ,s (t, 2H), 1.60 (t, 3H) (ii) 312-(4-Aminoiminomethy_b
yllethoxv]nitrabenzene x HCl
3-[2-(4-Ethoxyiminomethylphenyl)ethoxy]nitrobenzene x HCl (3.6 g; 10.4
mmol; from step (i) above) was dissolved in MeOH, pre-saturated with 20
NH3(g), and stirred at room temperature for 3 days. Addition of Et2O (150
mL) failed to give any precipitate. Evaporation of the solvent in vacua
afforded the sub-title compound in a quantitative yield. LC-MS 286 (M + 1)+
25 (iii) 3-f2-(4-Amino{t-butox r oonylimino?methybhe yj)e nitro- benz .
3-[2-(4-Aminoiminomethylphenyl)ethoxy]nitrobenzene x HCl'(3.49 g; 10.8
mmol; from step (ii) above) was dissolved in THE (20 niL) and water (10 30
mL). Aqueous NaOH (10 mL; IM; 10 mmol) and di-t-butylcarbonate (2.24
-oxc~sr~at~o-asvtis- .. :., :;^,..,.~.E._+".-3r:~e.-:.: .. .,.,,.~ ;;i ...,
, .ak~`-a:~dr.ka+r- ~ _ .. . ..... _.. .. as .. _. -n=,i'....':rfi'Yi::.~ ?
F.7 WO 99/01422 PCT/SE97/01150  38  g; 10.3 mmol) were added and the
solution stirred at room temperature for 1 hour. THE was removed in vacuo
and the aqueous residue was extracted  twice with EtOAc. The combined
organic phases were filtered and the  solvent evaporated. Purification by
flash chromatography (Si02; CH2CI2) s resulted in partial decomposition of
the product The most pure fractions  were combined and recrystallized from
CH2CI2:Et2O to give 2.02 g (51%)  of the sub-title. compound. 



LC-MS 386 (M + 1)+  to (iv) Amino-3-[2-(4-amino(t-butoxycarbonylimino}me
lphenyl)ethoxyl- benzene A suspension of
3-[2-(4-amino{t-butoxycarbonylimino}methylphenyl)- ethoxy]nitrobenzene
(1.47 g; 3.81 mmol; from step (iii) above) and Pd  is (0.236 g; 5% on
charcoal) in EtOH (75 mL) was stirred under H2(g) .(1 atm.) for 25 minutes.
After filtration through Celite the solvent was evaporated.  The residue
was purified by preparative HPLC (60% CH3CN/aq:0.1M  NH4OAc) to afford the
sub-title compound. Yield: 1.02 g (75%). 20 FAB-MS 356 (M + 1) 1H NMR (300
MHz; CDC13): 3 7.80 (d, 2H), 735 (d, 2H), 7.05 (t, 1H),  6.25-6.35 (m, 2H),
6.20 (t, 1H), 4.15 (t, 2H), 3.65 (bs, 2H), 3.12 (t, 2H),  1.55 (s, 9H) 25
(v) N-{3-r2-(4-Aminoiminomethvl hhenyl)ethoxy1phenyll-2-cvanobenzene-
sulfonamide x HCl Prepared using a Vac-Master in accordance with the
following procedure.:  Two solutions, one of
amino-3-[2-(4-amino{t-butoxycarbonylimino}- methylphenyl)ethoxy]benzene
(0.08041; from step (iv) above) and 4 3o dime.thylaminopyridine (0.1046M)
in CH3CN, and one of 2 WO 98/01422 PCT/SF.97/01150  39 cyanophenylsulfonyl
chloride (0.124M) in CH3CN were prepared. The  solutions (0.700 mL of the
first . and 0.540 mL of the second) were mixed  and left for 6 hours
without stirring. The mixture was then filtered through  a short plug of
silica gel (0.50 g), that was washed with CH3CN (2 x I mL). s The solvent
was removed by a stream of nitrogen gas. The residue was  treated with
EtOAc, pre-saturated with HC1(g), (3 mL) overnight and the  solvent was
removed by a stream of nitrogen gas affording the title  



compound. To estimate the yield, the purity was determined by reversed
phase LC (Chromasil C8, 0-100% CH3CN/aq:0.1M NH4OAc) with UV- io detection
(254 nm). Yield: 48% (LC). LC-MS 421 (M + 1)+, 419 (M - l)'.  Example 5 is
N- t3-(2-(4-Aminoiminomethylphenyl)ethoxvlnheny 1-2-fluorobenzene-
sulfonamide x HCl Prepared according to the procedure described in Example
4(v) above, using  2-fluorobenzenesulfonyl chloride instead
of2-cyanophenylsulfonyl chloride.  Yield: 80% (LC). 20 LC-MS
414(M+1)+,412(M- l) '  a e .  N-13-(2-(4-Aminoiminomethivlnhenvi)eth
)Rbenyl l 2-(tri fluoromethgxvl- 2s benzenesulfonamide x HCl Prepared
according to the procedure described in Example 4(v) above, using
2-(trifluoromethoxy)benzenesulfonyl chloride instead of 2-cyanophenyl-
sulfonyl chloride. Yield: 80% (LC). 3o LC-MS 480 (M + 1)+, 478 (M - 1)' -
..........+.+...w.... :.r..,wr,Kgcv~-~x........zR..;;sa.'Srscx..'-"~, iG~':
*";:17:r.. ,::,~T:Y: ?L..~_.. . ,.....,:. ..... _.~ r=. WO 98/01422
PCT=97/01150  40  Exams N- 3--f
2-(4-AminoiuminomethylRbenyl)cthoxvlvhenvll-4-fluorobenzene- sulfonamide x
HC1 prepared according to the procedure described in Example 4(v) above,
using  s 4-fluorobenzenesulfonyl chloride instead of 2-cyanophenylsulfonyl
chloride.  Yield: 83% (LC). 



LC-MS 414 (M + 1)+,412 (M - 1)- 1o Ex=plc--8 -f2
l4-Aminoiminomethylnhenvllethoxy]phenvll-2 5-dimethvlbenzene- sulfonamide x
HCl Prepared according to the procedure described in Example 4(v) above,
using  2,5-dimethylbenzenesulfonyl chloride instead of
'2-cyanophenylsulfonyl  Ls chloride. Yield: 88% (LC). LC-MS 424 (M + .1)+ ,
422 (M - 1)- Example 9 20 N- 13
f2-(4-Aminoiminomethy1phenyl)echoxvlnhenvl-5-chlorothiovhene_2_
sulfonamide x HCl Prepared according to the procedure described in Example
4(v) above, using  5-chlorothiophene-2-sulfonyl chloride instead of
2-cyanophenylsulfonyl  chloride. Yield: 67% (LC). 25 LC-MS 436 (M + l)+,
434 (M - 1)- 30 WO 98=142 PCTlSE97/01150  41  Etc iple 10 N- f 3-f
2-(4-Aminoirninomethyipbenyl)ethoxy1phenyl) - l -methvlimi dazole-4
sulfonamide x HCl Prepared according.to the procedure described in Example
4(v) above, using  s 1-methylimidazole-4-sulfbnyl chloride instead of
2-cyanophenylsulfonyl  chloride. Yield: 44% (LC). LC-MS 400 (M + 1)+  to
Example 11 N-(3-f2-(4-Aminoiminomethyl hR envl)etboxylphenyl1-3 5 dimethyl
isoxazole-4-sulfonamide x HCl 



Prepared according to the procedure described in. Example 4(v) above, using
3,5-dimethylisoxazole-4-sulfonyl chloride instead of 2-cyanophenylsulfonyl
is chloride. Yield: 69%, (LC). LC-MS 415 (M + 1)+, 413 (M - 1)- Example 12
zo N- (3-[2-(4-Aminoiminometh} ji phenyl)ethoxvjphennyllben,zylsul__ fond n
ide x  Prepared according to the procedure described in Example 4(v) above,
using  benzylsulfonyl chloride instead of 2-cyanophenylsulfonyl chloride.
Yield:  71% (LC). 25 LC-MS 410 (M + 1)+, 408 (M - 1)'  )0
...Q.re~vnae~~rmn__'ep:.'', y:Tlb1!4.:~+r.".y~ "ti ~. ....{~,e'.r ,. a-+;
..ru....._...: .. .~....,....  X~.=-.M WO 98/01422 PCT/SE97/01150  42
Example 13 N- (3-[2-(4-Amino iminometI ylphenv))eth_oxvlphenvl
)-2.5-dichlorothiophene- 3-sulfonamide x HCl Prepared according to the
procedure described in Example 4(v) above, using  s
2,5-chlorothiophene-3-sulfonyl chloride instead of 2-cyanophenylsulfonyl
chloride. Yield: 56% (LC). LC-MS 471 (M + 1)+  1o Example 14 Nom{ 3 -
L2-(4-Aminoiminomethylghenvl)ethoxvT- 5-methylphenyl} -2-
chlorobenzenesulfonamide x HOAc The title compound was obtained as a side
product. from Example 22(iv)  below. Yield: 0.014 g (13%). 1S 



LC-MS 444 (M + 1)+ 1H NMR (500 MHz; CD3OD): 8 8.03 (dd, 1H), 7.75 (d, 2H),
7.50-7.55  (several peaks, 4H), 7.39 (m, 1H), 6.52 (t, 1H), 6.49 (t, 1H),
6.38 (t, 1H),  4.13 (t, 2H), 3.13 (t, 2H), 2.55 (t, 2H), 2.18 (s, 3H), 1.93
(s, 3H) 20 Example 15 N-
(3-(2-(4-Aminoiminometbvlphenvl)ethoxyl-2-methvlphenyl}- benzenesulfonamide
x CF3000H 25 (i) 3-t-Butoxvcarbonylamino-2-methylphenol
3-Amino-2-methylphenol (2.0 g; 16 mmol) and di-t-butylcarbonate were
dissolved in THE (20 mL) and refluxed overnight. Evaporation of the
solvent followed by flash chromatography (Si02; EtOAc 5-30% in  isohexane)
afforded 2.48 g (69%) of the sub-title compound. 30 WO 98/01422
PCT/3E97/01150  43 'H NMR (300 MHz; CDC13): S 7.35 (d, iH), 7.02 (t, 1H),
6.52 (d, iH), 6.25  (s, 111), 4.86 (s, 111), 2.13 (s, 3H), 1.52 (s, 9H)
(ii) t Butoxycarbonylamino-3-[2-[4cyanophm ethoxyj-2_ methylbenzene  s
Triphenylphosphine (1.31 g, 13.5 mmol) and diethylazodicarboxylate (1.7
mL) were dissolved in THE (20 mL) under nitrogen. After 15 minutes 3-t-
butoxycarbonylamino-2-methylphenol (2.48 g; 11.1 mmol; from step (i)
above) dissolved in THE (20 mL) and 2-(4-cyanophenyl)ethanol (1.9 g, 13
mmol).were added. After 5 days at room temperature water was added and to
the stirring continued for 30 minutes. The mixture was extracted with
EtOAc. The organic phase was washed with water and brine, dried (MgSO4)
and the solvent removed in vacuo. Purification by flash chromatography
afforded 2.98 g (77%) of the ,sub-title compound. ss 'H NMR (300 MHz;
CDCl3): 8 7.4-7.8 (m, 5H), 7.10 (m, 1H), 6.63 (dd,  



1H), 6.24 (s, 1H), 4.18 (t, 2H), 3;16 (t, 2H), 2.02.(s, 3H), 1.51 (s, 9H)
(iii) Amino-3- -l4-cy~ophenvllethox -2-methvibenzene
t-Butoxycarbonylamino-3-[2-(4-cyanophenyi)ethoxy]-2-methylbenzene (2.69 20
g, 7.64 mmol; from step (ii) above) were dissolved in EtOAc, pre-saturated
with HCI(g), (150 mL) under nitrogen and stirred at room temperature
overnight. After evaporation of -the solvent the residue was partitioned
between 10% aqueous HCI and EtOAc. The aqueous phase was washed with
EtOAc, basified. with NaOH (2M, aq.) and extracted with EtOAc. The 2s
combined. organic phases were washed with brine, dried (MgSO4) and the
solvent evaporated to afford 0.42 g (19%) of the sub-title compound. 'H NMR
(300 MHz; CDC13): 6 7.59 (d, 2H), 7.40 (d, 2H), 6.94 (t, I H), 6.31  (dd,
2H), 3.61 (s, 2H), 4.12 (t, 2H), 3.15 (t, 2H), 1.96 (s, 3H) 30 WO 98101422
PCTISE97101150  44 (iv) N-{3-f2-(4-Cy
nophenyl)ethoxv1-2-methylphcnvl}benzene- sulfonamide Benzenesulfonyl
chloride (0.24 mL; 1.9 mmol) was added to a stirred  solution
ofamino-3-[2-(4-cyanophenyl)ethoxy]-2-methylbenzene (0.42g; 1.7  s mmol;
from step (iii) above) in dry pyridine (20 mL) under nitrogen. The reaction
was left overnight at room temperature. After evaporation of the  solvent
the residue was partitioned between 10% aqueous HCl and EtOAc.  The organic
layer was washed with brine, dried (MgSO4) and the solvent  removed in
vacuo. Purification by flash chromatography afforded 0.47 g  io (72%) of
the sub-title compound. 'H NMR (300 MHz; DMSO-d6): 8 7.4 - 7.8. (m, 10.H),
7.00 (t, IH), 6.80 (d,  1H), 6.50 (d, 1H), 4.16 (t, 2H), 3.10 (t, 2H), 1.72
(s, 3H) is (v) N-{3-L2-(4-Aminoiminomcthv,bLh=l)-ethoxy1-2-methyl-ghenyl}-
benzenesulfonamide x CF COOH  



N-{3-[2-(4-Cyanophenyl)ethoxy]-2-methylphenyl}benzenesulfonamide (0.47  g;
1.2 mmol; from step (iv) above) was added to a saturated solution of
HC1(g) in EtOH (150 mL) and the solution was stirred for 2 days. The 20
solvent was removed by rotary evaporation and the residue treated with
EtOH, pre-saturated with NH3(g), for 3.days. After removal of the solvent,
the crude product was purified by preparative HPLC (5-95% McOH:0.1 %
trifluoroacetic acid). Recrystallization from isopropanol afforded 0.056 g
(9%) of the title compound. 15 LC-MS 410 (M + 1)' LH NMR (300 MHz;
DMSO-d6): 6 9.55 (bs, IH), 9.25 (bs, 2H), 9.0 (bs,  2H), 7.75 (d, 2H),
7.50-7.70 (several peaks, 7H), 6.99 (t, 1H), 6.80 (dd, 1H),  6.45 (dd, IH);
4.09 (t, 2H), 3:15 (t, 2H), 1.82 (s, 3H) 3o Analysis calculated for
C14H24F3N303S: C, 55.06%; H, 4.62%; N, 8.03%; S, WO 98/01422 PCT/8E97/01150
45 6.12. Found: C, 54.83; H, 4.64%; N, 7.97%; S, 6.12%  Example 16
N-15-12-(4-Aminoiminomethvlphenyl)ethoxvl-2-methvlphenyllbenz e- s
sulfonamide x HCI (i) j2-(4-Cyanophenyl)ethoxy]-4-methyl-3-nitrobenzene
4-Methyl-3-nitropbenol (0.765 g; 5.0 mmol), 2-(4-cyanophenyl)ethanol
(0.735 g; 5.0 nunol) and diethylazodicarboxylate (0.87 g; 5.0 mmol) were 'o
dissolved in THE (20 mL). Triphenylphosphine (1.31 g; 5.0 mmol),  dissolved
in THE (5 mL), was added and the solution stirred overnight.  Evaporation
in vacuo and the addition of diethyl ether afforded a yellow  solid that
was recrystallized from wateracetone (9:1), affording the sub-title
compound as yellowish crystals. Yield: 1.04 g (74%). 15 



'H NMR (400 MHz; CDC13): 8 7.63 (d, 2H), 7.50 (d, 1H), 7.42 (d, 2H),  7.23
(d, 1H), 7.04 (dd, 1H), 4.14 (t, 2H), 3.09 (t, 2H), 2.53 (s, 3H) (ii)
Amino-5 [2-(4-c}anophenyl)cth ]-2-methvlbenzene 20 Sodium borohydride
(0.127 g; 3.35 mmol) was added in portions to a cold  suspension (ice:water
temperature) of [2-(4-cyanaphenyl)ethoxy]-4-methyl-3- nitrobenzene (0.19 g;
0.67 mmol; from step (i) above) and aqueous copper  sulfate (1.34 mL; 1 M;
1.34 mmol) in EtOH (5 mL) over five minutes. The  temperature was allowed
to rise to ambient and the stirring continued for 30 25- minutes. Addition
of EtOAc (50 mL) and filtration through Celite afforded  a clear solution
that was washed with water, dried (K3CO3) and concentrated  in vacuo. Flash
chromatography (SiO2; toluene:EtOAc (10:1)) afforded 0.044  g (26%) of the
sub-title compound as a white solid. so 'H NMR (400 MHz; CDCl3):. 8 7.61
(d, 2H), 7.40 (d, 2H), 6.95 (d, I H), -T.:O^..
`2<??i~_'!.'.'4dY'~'A.'9F.~F~+1 _iL':-.F"~12~:~ ,~'';_ ~ .. '9} '.h. .. ..
- .. ... .. _ .. y WO 98/01422 . PCTISE97/011W  46 6.25-6.30 (m, 2H), 4.16
(t, 2H),3.60 (bs, 2H), 3.13 (t, 2H), 2.12 (s, 3H)  (iii) N{5
j2-(4-Cvanophenv)lethoxvl-2-methylphenvlIbenzenesulfonamide
Benzenesulfonyl chloride (22 L.; 0.17 mmol) was added to a cold solution s
. (ice:water temperature) of amino-5-[2-(4-cyanophenyl)ethoxy]-2-methyl-
benzene (0.041 g; 0.16 mmol; from step (ii) above) in pyridine (4 mL) The
reaction flask was left overnight in a refrigerator. NaHCOJ/aq (sat.) was
added and the solution extracted twice with EtOAc. The combined organic
phases were washed with water, HCI/aq (2M) and water. Drying (MgSO4) io and
evaporation of the solvent in vacuo afforded 0.062 g (100%) of the sub-
title compound. 'H NMR (500 MHz; CDC13): 8 7.78 .(d, 2H), 7.66 (d, 2H),
7.59 (t, IH),  7.43-7.50 (m, 4H), 7.02 (d, 1H), 6.99 (d, 1H), 6.65 (dd,
1H), 6.51 (bs, 1H),  .4.18 (t, 2H), 3.17 (t, 2H), 1.91 (s, 3H) 



(iv) N- 1.5 r2-(4-Ethoxvitninomethy1ghenyllethoxvl-2-methvbhenvl}- benzenes
fonamide x HCl To a cooled (ice:water temperature) saturated solution of
HCI(g) in EtOH (5  20 mL) was
addedN-{5-[2-(4-cyanophenyl)ethoxy]-2-methyl-phenyl)benzene- sulfonamide
(0.062 g; 0.16 mmol; from step (iii) above). After 30 minutes  the
temperature was allowed to rise to ambient and the stirring was  continued
for 20 hours. Evaporation of the solvent afforded the sub-title  compound
in a quantitative yield. To remove traces of HCI, EtOH was  25 added and
evaporated. LC-MS 439 (M + 1)+  30 WO 98/01422 PCT/SE97/01150  47 (v)
N-{5-f2-(4-Aminoiminomethvlvhenvl)ethoxvl-2-methylphenyl}
benzenesulfonamide x HCl N- {
5-[2-(4-Ethoxyiminomethylphenyl)ethoxy]-2-methylphenyl} benzene-
sulfonamide x HCl (0.076 g; 0.16 mmol; from step (iv) above) was  s
dissolved in McOH,. pre-saturated with NH3(g), and stirred at room
temperature for 20 hours. After evaporation of the solvent in vacuo the
residue was redissolved in EtOH and the solvent evaporated to remove
HC1(g). Trituration of the residue with methylene chloride afforded 0.045 g
(62%) of..the.title compound.. 10 LC-MS 410 (M + 1)+ 'H NMR (400 MHz;
CD3OD): S 7.75 (d, 2H), 7.65 (d, 2H), 7.50-7.60 (m,  3H), 7.45 (t, 2H),
6.95 (d, 1H), 6.60-6.70 (m, 2H), 4.09 (t, 2H), 3.13 (t,  2H), 1.85 (s, 3H)
is Example 17 . 



N- 3-12-(4-Am inoiminomethy]phenv] ethoxvl-5-methy]Kenya,} enzene-
sulfonamide x HCl 20 (i) t-Butyloxvcarbonylamino-3_-hydroxv 5-methvlbenzene
The sub-title compound was prepared according to the method described in
Example 1(i) above from amino-3-hydroxy-5-methylbenzene (8.0 g; 65  mmol).
Yield: 13.2 g (91516). is 'H NMR (400 MHz; CDC13): 5 6.83 (bs, I H), 6.62
(s, 1H), 6.54 (bs, I H),  6.39 (bs, 1H), 6.37 (s, I H), 2.22 (s, 3H) 1.50
(s, 9H) (ii) t-Bu loxycarbonylatnino-3-L2-{4-cyanonhenvllet oUi; 5-
methylbenzene 3o The sub-title compound was prepared according to the
method described in '..:.., . ' JtiEt3~t"',6~t~.'hZYidl:.;.' ... ...:.
......::. _-... :L'ili. ~i.-_. ~....~:_a~...-._,._.rS..a~ ...~ :Ji~i;
fw++~i::`1. ~c., i__ . .. ... .. .. l,i: WO 98/01422 PCr/SE97/01150  48
Example 1(ii) above from t-butyloxycarbonylamino-3-hydroxy-5-methyl-
benzene(5.9 g; 26.4 mmol; from step (i) above). Yield:-,6,24- g (67%). `H
NMR (400 MI-ft; CDC13): 6 7.58 (d, 2H), 7.38 (d, 2H), 6.93 (t, 1 H), 6.63
s (t, 1H), 6.44 (bs, 1H), 6.37 (t, 1H), 4.16 (t, 2H), 3.11 (t, 2H), 2.25
(s, 3H),  1.50 (s, 9H) 13C NMR (100 MHz; CDC13): 8 159.2, 152.6, 144.3,
140.0, 139.4, 132.2,  129.8, 119.0, 111.8, 110.4, 110.3, 101.9, 80.5, 67.6,
35.9, 28.4, 21.6 io (iii) A mino-3-[2-(4-cv opbenyf
)ethoxyl-5-methvlbenzene  t-Butyloxycarbonylamino- 3-
[2-(4-cyanophenyl)ethoxy] -5-methylbenzene  (1.55 g; 4.4 mmol; from step
(ii) above) was stirred in a mixture of  trifluoroacetic acid (10 mL) and
methylene chloride (10 mL) for 3 hours.  The solvent was removed in vacuo.
The residue was dissolved in EtOAc (50 is mL), washed with Na2CO3/aq (sat.)
and water, dried (Na2CO3) and the  solvent was removed to afford a yellow
oil, which crystallized upon  standing. Yield: 1.19 g (100%). 



1H NMR (500 MHz; CDCl3): 6 7.60 (d, 2H), 7.38 (d, 2H), 6.10-6.15 (m,  20
2H), 6.03 (t, 1H), 4.14 (t, 2H), 3.12 (t, 2H), 2.20 (s, 3H) (iv) N- { 3
j2-(4-Cy nophenyl)ethoxyl-5-methvlphenyll benzenesulfonamide  To a. cold
solution (ice:water temperature) of amino-[3-2-(4-
cyanophenyl)ethoxyj-5-methylbenzene (0.13 g; 0.50 mmol; from step (iii) 2s
above) in pyridine (5 mL) was added benzenesulfonyl chloride (71 L; 0.55
mmol). After 2 hours stirring, NaHCO3/aq (sat.) was added, and the solution
extracted with EtOAc. The combined organic phases were dried (MgSO4)  and
the solvent removed in vacuo. The residue was' purified by flash
chromatography (SiO2; EtOAc:heptane (1:1)) to give 0.19 g (97%) of the  3o
sub-title compound. WO 98/01422 PGT/SE97/01150  49 'H NMR (500 MHz; CDCI,):
8 7.82 (d, 2H), 7.62 (d, 2H), 7.58 (t, IH), 7.47  (t, 2H), 7.39 (d, 2H),
6.88 (bs, I H), 6.56 (t, IH), 6.40-6.45 (m, 214),-4.15  (t, 2H), 3.14 (t,
2H), 2.22 (s, 3H) s (v) N-(3-[2-(4-Ethoxviminomethylphen l)ethoxy]-5-meth
phenyll- benzenesulfonamide x HCI
N-{3-[2-(4-Cyanophenyl)ethoxy]-5-methylphenyl)benzenesulfonamide (0.19  g;
0.50 mmol; from step (iv) above) was added to a cooled (ice:water
temperature) saturated solution of HCI(g) in EtOH (5 mL). After 30 minutes
io the temperature was allowed to rise to ambient temperature and the
stirring  was continued for 24 hours. Evaporation of the solvent afforded
the sub-title  compound in a quantitative yield. 'H NMR (500 MHz; CDCI3): 6
12.3 (bs, 1H), 11.7 (bs, 1H), 8.27 (d, 2H),  is 8.02 (bs, 1H),- 7.90 (d,
2H), 7.35-7.50 (several peaks, 5H),..6.63 (t, .1H), 6.57  (t, I H), 6.41
(t, I H), 4.95 (q, 2H), 4.08 (t, 2H), 3.12 (t, 2H), 2.20 (s, 3H),  1.62 (t,
3H) . (vi) N (3-f2-f4-Aminoiminomethylpbenvl)ethoxv]-5-methy phhe y1 - 



20 bee nesulfonamide x HCI N-(3-[2-(4-EthoxyiminomethylphenyI)ethoxy]-5
methylphenyl}benzene- sulfonamide x HCI (0.22 g, 0.50 mmol; from step (v)
above) was dissolved  in MeOH, saturated with NH3(g), and stirred at room
temperature for 24  hours. After evaporation of the solvent in vacuo the
residue was redissolved 25 in MeOH (5 mL) and the solution acidified to pH
1 with EtOH, saturated  with HCI(g). The solvent was evaporated and the
residue dissolved in MeOH  (5 mL). Upon addition-of dry Et20, white
crystals precipitated, which were  filtered off, affording 0.145 g (65%) of
the title compound. 3o LC-MS 410 (M + 1)+ . WO 98/01422 PCT/S07/01150  50
'H NMR (500 MHz, CD3OD): S 9.25 (bs, 2H), 8.75 (bs, 2H), 7.77-7.82 (m,
4H), 7.55-7:61 (m, 3H), 7.48-7.53 (in, 2H), 6.57 (t, 1H), 6.45-6.50.(m,
2H),  4.18 (t, 2H), 4.15 (t, 2H), 2.20 (s, 3H) Example 18 N-
{3-12-f4-Aminoiminomethyl h )ethylthio]phenyl}benzenesulfonamide  x HCI (i)
4-Toluenesulfonic acid-2(4-cv anophenyl)ethyl ester io
2-(4-Cyanophenyl)ethanol (1.46 g; 9.9 mmol) and4-toluenesulfonyl chloride
(1.9 g; 10 mmol) were stirred in pyridine (20 mL) at 5C for 3 hours. Work
up was performed by removing the solvent, addition of 2M aqueous HCI and
extraction with EtOAc. The organic phase was washed with aqueous citric
acid, then passed through a short plug of silica gel with Et20. Removal of
is the solvent in ' vacuo afforded a colourless oil, containing ca. 30% of
unreacted 2-(4-cyanophenyl)ethanol according to 'H NMR. The oil was
further subjected to the reaction conditions above for 2 hours. Work-up as
above afforded 2.0 g (66%) of the sub-title compound as a yellow'solid. 



20 'H NMR (300 MHz; CDC13): S 7.65 (d, 2H), 7.55 (d, 2H), 7.16 (d, 2H),
7.10 (d, 2H), 4.24 (t, 2H), 3.07 (t, 2H), 2.45 (s, 3H) (ii) Amino-3 r
-(4-cvanophenyl)ethylthio)benzene 3-Aminothiophenol (0.87 g; 7.0 mmol),
4-toluenesulfonic acid-2-(4-cyano- 25 phenyl)ethyl ester (2.0 g, 6.6 mmol;
from step (i) above) and K2C03 (1 g)  were stirred in a mixture of EtOH (10
mL) and CH2Cl2 for 4 hours.  Addition of ether, washing with brine and 2M
aqueous NaOH, drying  (MgSO4), evaporation of the solvent and flash
chromatography (Si02;  Et2O:hexane (1: 1)) afforded 0.82 g (49%) of the
sub-title compound. 30 WO 9MI422 P(TISE97/01150  51 'H NMR (300 MHz;
CDCI3): S 7.60 (d, 2H), 7.30 (d, 2H), 7.08 (t, IH), 6.75  (dd, IH), 6.71
(t, I H), 6.53 (dd, I H), 3.7 (.bs, 2H), 3.13 (t, 2H), 2.96 (t, 2H)  (iii)
N-{3-[2-(4-Cyanophenyl)eth lthiolphenyl}benzenesulfonamide 5
Benzenesulfonyl chloride (0.62 g; 3.5 mniol) was added to a cold solution
(ice:water temperature) of amino-3-(2-(4-cyanophenyl)ethylthio)benzene
(0.80 g; 3.15 mmol; from step (ii) above) in a mixture of pyridine (1 ML)
and CH2CI2 (20 mL) over 10 minutes. After 3 hours stirring, 2M aqueous  HCl
was added and the solution extracted with CH2C12. The organic layer io was
dried (MgSO4) and the solvent removed in vacuo. The residue was  purified
by flash chromatography (Si02; Et20:hexane (1:1)) to give 1.02 g  (82%) of
the sub-title * compound. LC-MS 395 (M+1),393(M-H)' is !H NMR (300 MHz;
CDC13): S 7.80 (d, 2H), 7.60 (d, 2H), 7.4-7.6 (m, 3H),  7.30 (s, 1H),
7.0-7.2 (m, 3H), 6.80 (m, 2H), 3.11 (t, 2H), 2.93 (t, 2H)  (iv)
N-{3-[2:(I-Aminoiminomethv henvl)ethylthiolp-h-einvllbenzene- sulfonamide x
HCl 20 Trimethyl aluminum (2.5 mL; 2M in toluene; 5.0 mmol) was added to a



cold (ice:water temperature) saturated suspension of NH4C1 (0.29 g, 5.4
mmol) in toluene. After 30 minutes stirring, N-{3-[2-(4-cyanophenyl)ethyl-
thio)phenyl}benzenesulfonamide (1.0 g; 2.6 mmol; from step (iii) above),
dissolved in toluene, was added and the mixture was retluxed for 12 hours.
2s The reaction mixture was poured into silica gel (10 g) and CHC13 (30
mL).  The solids were removed by filtration and washed with methanol. The
combined liquid phases were concentrated in vacuo to give a solid residue.
The material was purified twice by preparative HPLC (MeOH:NH4OAc  (0.1M
aq.)) to obtain the acetate, which was dissolved in MeOH, pre 30 saturated
with HCI(g), three times, and evaporated to afford the title
....:..:/i:r_~:'it:.u ~:. : . :.. ti.:: . ...,. L,, .._i S).::. . .i~u;
~'y.~f: i,. - 1JI ... ... WO 98/01422 PCT/SF97101150  52 . compound as a
white solid. Yield: 0.63 g (54%).  mp 84-7C LC-MS 412 (M + 1)+ s 'H NMR
(300 MHz; DMSO-dj: 6 10.45 (bs, 1H), 9.33' (bs, 2H), 9.10 (bs,  2H), 7.75
(m, 4H), 7.0-7.6 (m, 9H), 3.17 (t, 2H), 2.90 (t, 2H) Example 19 1
(2-Chlorop enyf )su fonyl-3-[2-(4 -aminoiminomethylphenvllethoxvl-5- to me
lp" henviam'noacetic acid. ethyl esterx HOAc (i)
3-12-(4-Cvanophenyl)ethoxvl-5-methYJPhenylaminoacetic acid. ethyl ester
Ethyl bromoacetate (134 L, 1.2 mmol) was added to a suspension of
amino-3-[2-(4-cyanophenyl)ethoxy]-5-methylbenzene (0.252 g; 1.00 mmol; is
from Example 17(iii) above) and K2CO3 (0.165 g, 1.2 mmol) in DMF (10  mL),
and the mixture was stirred for 20 hours. The solvent was removed in  vacuo
and the residue partitioned between water. and Et20. After separation,  the
aqueous phase was extracted once with Et20. The combined ether phases  were
washed with water and brine, dried (MgSO4) and the solvent was 



20 removed in vacuo. The residue was purified by flash chromatography
(SiO2;  EtOAc:heptane (3:7)) to give 0.30 g (89%) of the sub-title
compound, a  colourless oil which crystallized upon standing. 'H NMR (400
MHz; CDC13): S 7.60 (d, 2H), 7.40 (d, 2H), 6.15 (t, 1H), 6.08  25 (t, 111),
5.97 (t, I H), 4.25 (q, 2H), 4.16 (t, 2H), 3.95 (s, 2H), 3.14 (t, 2H),
2.23 (s, 3H), 1.30 (t, 3H) (ii)
N-(2-Chlorophenvl)sulfonvl-3-(2-(4-cvanonhenvl)ethoxvl-5-methyl-
phenylaminoacetic acid ethyl ester 3o 2-Chlorobenzenesulfonyl chloride
(0.225 g; 1.06 mmol) was added to a cold WO 98 01422 PCT/5E97/01150  53
solution (ice:water temperature) of 3-[2-(4-cyanophenyl)ethoxy]-5-methyl-
phenyiaminoacetic acid, ethyl ester (0.30 g; 0.88 mmol; from step (i)
above)  in pyridine (10 mL). After 2 hours stirring the temperature was
allowed to  rise to ambient. After 4 hours at this temperature more
2-chloro s benzenesulfonyl chloride (0.056 g; 0.26 mmol) was added and the
mixture  was left overnight. The mixture was then poured. into aqueous
saturated  NaHCO3 and extracted twice with Et2O. The combined ether phases
where  washed with HCI/aq (2M), H2O and brine, dried (MgSO4) and the
solvent  removed in vacuo. The residue was purified by flash chromatography
(SiO2; to EtOAc:heptane (1:3)) to give 0.28 g (62%) of the sub-title
compound. 'H NMR (500 MHz; CDC13): 8 7.90 (dd, 1H), 7.61 (d, 2H), 7.53 (dd,
1H),  7.45 (m, 1H), 7.39 (dd, 2H), 7.25 (m, 1H), 6.73 (t, 1H), 6.62 (t,
1H), 6.58  (t, 1H), 4.62 (s, 2H), 4.19 (q, 2H), .4.08 (t, .2H), 3.08 (t,
2H), 2.19 (s, 3H),  is 1.27 (t, 3H) (iii)
N-(2-Chlorophenyl)sulfonyl-3-(2-(4-ethoxviminomethyl envl)- etho
-5-methyphenylaminoacetic acid, ethyl ester x HCI
N-(2-Chlorophenyl)sulfonyl-3-[2-(4-cyanophenyl)ethoxy]-5-methylphenyl 2o
aminoacetic acid, ethyl ester (0.27 g; 0.53 mmol; from step (ii) above) was



added to a saturated solution of HCI(g) in EtOH (100 mL) and the solution
was stirred for 20 hours. Evaporation of the solvent afforded the sub-title
compound in a quantitative yield. 2s LC-MS 559 (M + 1)+
(iv)N-(2-Chlorophenyl sulfonyl-3-12-(4-aminoiminometh 1 enyl)eth oxy]-
5-methylphenylarninoacetic acid. ethyl ester x HOAc
N-(2-Chlorophenyl)sulfonyl-3-[2-(4-ethoxyiminomethylphenyl)ethoxy]-5- 3o
methylphenylaminoacetic acid, ethyl ester x HCI (0.32 g; 0.53 mmol; from
y..,..,.: : ;:r;::K ' .. i J .... .. .. ...... ... ...._ _.,:=.. _~ M WO
98/01422 PCT/SE97101150  54 step (iii) above) was dissolved in MeOH
(pre-saturated with NH3(g)), and  stirred at room temperature for 2 days.
After evaporation of the solvent in  vacuo, the residue was redissolved in
EtOH and the solution acidified to pH  1 with EtOH (saturated with HCI(g)).
The solvent was evaporated and the s residue purified by preparative HPLC
(30 - 60% CH3CN:0.l.M NH4OAc) to  afford 0.038 g (12%) of the title
compound. LC-MS 530 (M + 1)+ 1H NUR (400 MHz; CD3OD): 6 7.83 (dd, 1H), 7.75
(d, 2H), 7.50-7.63  to (several peaks, 4H), 7.36 (m, 1H), 6.71 (t, 1H),
6.60 (m, 2H), 4.62 (s, 2H),  4.17 (q, 2H), 4.12 (t, 2H), 3.12 (t, 2H), 2.16
(s, 3H), 1.90 (s, 3H), 1.22 (t,  3H) Example 20 Is
N42-Chloraahenvllsulfonvl-3-f2-(4 -aminoiminomethylDhe v1)ethoxvl-5- m t
ylphenylaminoacetamide x HOAc The title compound was obtained as a
side-product in Example 19 above.  Yield: 0.036 g (12%). 



m LC-MS 501 (M + 1)+ 'H NMR (400 MHz; CD3OD): 6 7.83 (dd, 1H), 7.75 (d,
2H), 7.50-7.63  (several peaks, 4H), 7.34 (m, 1H), 6.72 (t, 111), 6.60 (m,
2H), 4.53 (s, 2H),  4.15 (t, 2H), 3.12 (t, 2H), 2.16 (s, 3H), 1.90 (s, 3H)
u Example 21 H-(2-Chioroghenvllsulfonvl-3-f244
-aminoiminomethylphenvl)ethoxy]-5- me ylphenylaminoacetic acid x HOAc
N-(2-Chlorophenyl)sulfonyl-3-[2-(4 -aminoiminomethylphenyl)ethoxy]-5-
methyiphenylaminoacetic acid, ethyl ester x HOAc (0.030 g 0.050 mmol; 30
from' Example 19 above) was stirred in a mixture of THE (3 mL) and 2M WO
98/01422 PCT/SE97/01150  55 LiOH/aq (3 mL) for 4 hours. THE was removed in
vacuo and the resultant  suspension was acidified to pH 3 by the addition
of HCI/aq (2M). CH3CN  was added to dissolve the solid phase. Purification
by preparative HPLC  (30% CH3CN:0.1M NH4OAc) afforded 0.011 g (46%) of the
title compound.  s LC-MS 502 (M + ir, 500 (M - 1) 'H NMR (500 MHz; CD3OD):
6 7.86 (dd, 1H), 7.75 (d, 2H), 7.58 (d, 1H),  7.52 (m, 3H), 7.34 (dt, 1H),
6.78 (t, 1H), 6.58 (t, 1H), 6.53 (t, IH), 4.40 (s,  2H), 4.18 (t, 2H), 3.12
(t, 2H), 2.12 (s, 3H), 1.98 (s, 3H) to Example 22 N
(2-Chlorophenyl)sulfonyl-2-{3-f 2-( -aminoiminomethvlnhenyl)ethoxvl-5- me
ylphenylamino propanoic acid ethyl ester- x HOAc is (i) 2- {3
(2-(4-Cyanopbenvl)ethoxvl-5-methVI henylamino}propanoic acid.  gftl ester
Amino-3-[2-(4-cyanophenyl)ethoxy]-5: methylbenzene (0.252 g; 1.00 mmol;
from Example 17(iii) above), ethyl acrylate (130,uL; 1.2 mmol) and acetic  



acid (9 L; 0.15 mmol) were refluxed together for 8 hours. After 20
evaporation in vacuo, the resultant black oil was purified by flash
chromatography (SiO2; EtOAc:heptane (3:7)) to give 0.102 g (29%) of the
sub-title compound. 'H NMR (500 MHz; CDC13): 6 7.62 (d, 2H), 7.41 (d, 2H),
6.13 (t, 1 H), 6.10  25 (t, I H), 5.99 (t, I H), -4.15-4.20 (several peaks,
4H), 3.43 (t, 2H), 3.14 (t,  2H), 2.61 (t, 2H), 2.23 (s, 3H), 1.30 (t, 3H)
(ii) N-(2-Chlorophenyl)sulfonyl-2- (3-F2-(4-cvanophenyl ethoxyl-5- meth1
henylamino}prooanoic acid. ethyl ester 30 The sub-title compound was
prepared according to the method described in ..1`...:12G'L~J~S~F
~.LS'.'.'~1~1i:",..a.. t... .. r...... .. ...._. =1`, .._uti'~G .-.... . ..
...-1.. .... n...I'... +. .. . .__r .. ..t.{".M4{: WO 98/01422 .
PCr/SE97/01150  56 Example 19(ii) above from 2-
(3-[2-(4-cyanophenyl)ethoxy]-S-methylphenyl- amino}propanoic acid, ethyl
ester (0.100 g; 0.28 mmol; from step (i) above)  to afford 0.120 g (81%) of
a yellowish oil. s 'H NMR (500 MHz; CDC13): S 7.85 (dd, 1H), 7.61 (d, 2H),
.7.40-7.55  (several peaks, 2H), 7.38 (d, 2H), 7.25 (m, 1H), 6.67-6.70 (m,
3H), 4.07- 4.15 (several peaks, 6H), 3.10 (t, 2H), 2.58 (t, 2H), 2.20 (s,
3H), 1.22 (t,  3H) io (iii)N
(2-Chloropbenyl)sulfonyl-2-13-f2-(4-ethoxyiminomethylnhenyl)- ethoxy] 5
methyinhenylaminolnropanoic acid. ethyl ester x HCI The sub-title compound
was prepared according to the method described in  Example 19(iii) above
from N-(2-chlorophenyl)sulfonyl-2-(3-[2-(4-cyan
phenyl)ethoxy]-5-methylphenylamino}propanoic acid, ethyl ester (0.12 g,  is
0.22 mmol; from step (ii) above) to afford 0.13 g (100%) as an oil. LC-MS
572 (M + 1)+ (iv) N (2
Chloronhenyl)sulfonyl-2-13-r2-(4aminoiminomethy1phenvn- 2o
ethoxy]-5-mettylnhenvlamino}-panoic acid. ethyl ester x HOAc 



The title compound was prepared according to the method described in
Example 19(iv) above from N-(2-chlorophenyl)sulfonyl-2- (3-[2-(4-ethoxy-
iminomethylphenyl)ethoxy]-5-methylphenylamino}propanoic acid, ethyl ester
x HCI (0.13 g; 0.22 mmol; from step (iii) above). Yield: 0.009 g (7%). 25
LC-MS 543 (M + I)+ 'H NMR (400 MHz; CD3OD): S 7.70-7.80 (several peaks,
3H), 7.50-7.62  (several peaks, 4H), 7.35 (m, 1H), 6.62 (t, 1H), 6.55-6.60
(m, 2H), 4.10-4.17  (several peaks, 41J), 4.03 (q, 2H), 3.13 (t, 2H), 2.50
(t, 2H), 2.18 (s, 3H),  30 1.90 (s, 3H), 1.19 (t, 3H) WO 98/01422
PCT/SE97/01150  57  Example 23 N-(2-Chioronhenyl)sulfonyl-2-(3-f
2-(4-aminoiminomethvlyhenJ)ethg y]-5- methylphenylamino}propanamide x HOAc
The title compound was obtained as a side product in Example 22 above.  s
Yield: 0.0065 g (5%). LC-MS 514 (M + 1)+ 'H NMR (400 MHz; CD3OD): 5
7.70-7.80 (several peaks, 3H), 7.50-7.65  (several peaks, 4H), 7.35 (m,
IH), 6.62 (t, IH), 6.59 (t, 1H), 6.55 (t, 1H),  io 4.10-4.17 (several
peaks, 4H), 3.13 (t, 2H), 2.45 (t, 2H), 2.2 (bs, 2H), 2.18  (s, 3H), 1.92
(s, 3H) ale 24
2-Chlorovhenyl)sulfonyl-2-{3-12-(4-aminoiminomethvlphenvi)ethoxy1 5  is
methvlphenylamino}vmoanoic acid x HOAc The title compound was prepared
according to the method described in  Example2l
abovefromN-(2-chlorophenyl)sulfonyl-2-(3-[2-(4-aminoimino-
methylphenyl)ethoxy]-5-methylphenylamino}propanoic acid, methyl ester x
HOAc (0.015 g; 0.025 mmol; from Example 25 below) to afford 0.007 g  



20 (48%) of a white solid. LC-MS 516 (h4.+. 1)+ 'H NMR (500 MHz; CD3OD): 8
7.85 (d, IH), 7.77 (d, 2H), 7.55-7.62  (several peaks, 4H), 7.35 (m, 1H),
6.65 (t, 1H), 6.60 (t, IH), 6.53 (t, 1H),  25 4.19 (t, 2H), 4.02 (t, 2H),
3.16 (t, 2H), 2.38 (t, 2H), 2.22 (s, 3H), 1.97 (s,  3H) 30 .r ..: i.
~i'.:vaw'.L,::.':.-:.-.r.:..: ..:. ;. :;.':..y..e..::;:.:r::..v _-_.,. ..
.+,. .~.'ii "'d'=~~_ac%.va:'!ti-sr:.:.::r.'-.. .-. .i. :... ti,'.. ..,
-ik.~:.XF~ti  wh 1i aK3_ WO 98101422 PCT/SE97/01150  58  Example 25 _
N-(2-ChlorophenYnsulfonyl 2 13-j2-(4-aminoiminomethvlphegvl -ethoxy]-5-
methvlvlaminolvroDanoic acid, methyl ester x HOAc The title compound was
obtained as a side product in Example 22(iv) above.  s Yield: 0.024 g (19%)
LC-MS 530 (M + I)+ 'H NMR (500 MHz; CD3OD): 8 7.75-85 (several peaks, 3H),
7.50-7.65  (several peaks, 4H), 7.37 (m, 1H), 6.69 (t, IH), 6.56-6.60 (m,
2H), 4.12-4.20  to (several peaks, 4H), 3.60 (s, 3H), 3.15 (t, 2H), 2.55
(t, 2H), 2.22 (s, 3H),  1.93 (s, 3H) Example 26 N42-Chlorovhen D=-I onvl-3-
(3-[ 2-(4aminoiin nnethvlphenvl)ethoxvl-5- is methvlvhenylaininoTbutanoic
acid. ethyl ester x HOAc (i) 3-[2-(4Cvanophenyl)ethoxy]-5-m
vlnhenvl-2-chlorobenzenesulfonamide  2-Chlorophenylsulfonyl chloride (0.152
g, 0.72 mmol) was added to a cooled  solution (ice:water temperature) of
amino-3-[2-(4-cyanophenyl)ethoxy]-5 20 methylbenzene (0.16 g; 0.60 mmol;
from Example 17(iii) above) in pyridine  (5 mL), and the resultant orange
solution was stirred for 4 hours. Addition  



of H2O (30 mL), extraction with EtOAc, drying (MgSO4), evaporation of the
solvent, and purification by flash chromatography (Si02; 25-33%
EtOAc:hexane) yielded 0.20 g.(78%) of the sub-title compound. 25 'H NMR
(500 MHz; CDCl3): 8 8.03 (d, IH), 7.61 (d, 2H), 7.45-7.53 (m,  2H),
7.32-7.40 (m, 3H), 7.00 (s, I H), 6.56 (t, 1H), 6.47 (t, I H), 6.41 (t,
1H),  4.10 (t, 2H), 3.08 (t, 2H), 2.19 (s, 3H) 30 WO 98/01422
PCf/SE97/01150  59 (ii) N-(2-Chlorophenyl)
onyl-3-{3-f2-(4-cvanophenylethoxyi 5 me y]  phenylamino}butanoic acid.
ethyl ester Ethyl 3-bromobutanoate (87 AL; 0.60 mmol) was added to a
suspension of
3-[2-(4-cyanophenyl)ethoxy]-5-methylphenyl-2-chlorobenzenesulfonamide  s
(0.171 g; 0.40 nunol; from step (i) above) and K2CO3 (0.166 g, 1.2 mmol) in
DMF (10 mL). The mixture was stirred overnight, then poured into water,
extracted with Et2O, dried (MgSO4), and the solvent was removed in vacuo.
The residue was purified by flash chromatography (SiO2; EtOAc:hexane
(3:7)) to give 0.195 g (90%) of the sub-title compound as a colourless oil.
to 'H NMR (400 MHz; CDC13): S 7.85 (dd, 1H), 7.61 (d, 2H), 7.40-7.52
(several peaks, 2H), 7.38 (d, 2H), 7.25 (m, 1H), 6.67-6.70 (in, 3H), 4.07-
4.15 (several peaks, 4H), 3.85 (t, 2H), 3.10 (t, 2H), 2.40 (t, 2H), 2.20
(s,  3H), 1.80 (m, 2H), 1.22 (t, 3H) Is (iii)
N-(2-Cblorophenyllsulfonyl-3-{3-f2-(4-ethoxyiminomethy]p D-
ethoxyl-5-methxnhenylamino}butanoic acid, e l ester x HCI The sub-title
compound was prepared according to the method described in  Example 19(iii)
above from N-(2-chlorophenyl)sulfonyl-3- {3-[2-(4-cyan  



20 phenyl)ethoxy]-5 methylphenylamino) butanoic acid, ethyl ester (0.195 g;
0.36 mmol; from step (ii) above) to afford 0.22 g (100%) of a white foam.
'H NMR (500 MHz; CDC13): S 12.5 (bs, 1H), 11.8 (bs, 1H), 8.35 (d, 2H),
7.82 (dd, 1H), 7.40-7.50 (several peaks, 4H), 7.23 (m; 1H), 6.58. (t, 1H),
25 6.55 (t, 1H), 6.50 (t, IH), 4.95 (q, 2H), 4.02-4.10 (several peaks, 4H),
3.87  (t, 2H), 3.10 (t, 2H), 2.40 (t, 2H), 2.20 (s, 3H), 1.80 (m, 2H), 1.60
(t, 3H),  1.22-(t,-3H) .  30 WO 98/01422 PCr/SE97/0U30  60 (iv)
N-(2-Chloroohenyl sulfonyl-3-{3-[2-(4-aminoiminomethvlphenyll-
ethoxvl-5-methylphenvlamino}butanoic acid. ethyl ester x HOAc The title
compound was prepared according to the method described in  Example 19(iv)
above from N-(2-chlorophenyl)sulfonyl-3-{3-[2-(4-ethoxy- s
iminomethylphenyl)ethoxy]-5-methylphenylamino}butanoic acid, ethyl ester x
HCl (0.22 g; 0.36 mmol; from step (iii) above). Yield: 0.063 g (28%).
LC-MS 557 (M + 1)+ IH NMR (400 MHz; CD3OD): S 7.78 (dd, IH), 7.76 (d, 2H),
7.50-7.60  to (several peaks, 4H), 7.33 (m, 1H), 6.63 (t, 1H), 6.58 (t,
1H), 6.56 (t,- 1H),  4.15(t,2H),4.07(q,2H),3.87(t,2H),3.13(t,2H),2.41
(t,2H),2.18(s,  3H), 1.90 (s, 3H), 1.74 (m, 2H), 1.21 (t, 3H) Example 27 is
N-(2--ChlgMphenyl)sulfonvl 3 (3-[ 24-aminoiminomed y yj 5
methyjRhMylaminolbutanamide x HOAc NH3(g) was fed into cold MeOH
(CO2(s):acetone temperature) until a ca. 1:1  solution was obtained. The
solution was placed in an autoclave with N-(2- chlorophenyl)sulfonyl-3- {
3-[2-(4-aminoiminomethylphenyl)ethoxy]-5 20 methylphenylamino)butanoic
acid, ethyl ester x HOAc (0.027 g; 0.044  



mmol) and NaCN (0.001 g). The closed system was heated to 50C for 4  days.
After cooling, the solvent was removed in vacuo and the residue  purified
by preparative HPLC (30% CH3CN:0.1M NH4OAc) to afford 0.021  g (81%) of the
title compound. 25 LC-MS 529 (M + 1) + 'H NMR (400 MHz; CD3OD): 8 7.70-80
(several peaks, 3H), 7.50-7.60  (several peaks, 4H), 7.33 (m, 1H), 6.62 (t,
IH), 6.59 (t, IH), 6.55 (t, 1H),  4.12 (t, 2H), 3.85 (t, 2H), 3.12 (t, 2H),
2.27 (t, 2H), 2.18 (s, 3H), 1.90 (s,  30 3H), 1.75 (m, 2H) WO 98/01422
PCT/SE97/01150  61 Example 28
N-(2-Chloronhenyl)s}lfnyl-3-(3-[2-(4-aminoiminomethylphenvl echo ] 5-
met1Yphenvlaminolbutanoic acid x HCI The title compound was prepared
according to the method described in  s Example 21
abovefromN-(2-chlorophenyl)sulfonyl-3-{3-[2-(4-aminoimino-
methylphenyl)ethoxy]-5-methylphenylamino}butanoic acid, ethyl ester x  HOAc
(0.028 g; 0.045 mmol; from Example 26 above). After purification  by
preparative HPLC, the solid material was dissolved in a small volume of
MeOH. HCI/aq (2M) was added and the resultant precipitate was filtered 10
off washed with water and dried to afford 0.016 g (63%) of a white solid.
LC-MS 530 (M + 1)+, 528 (M - 1) 1H NMR (400 MHz; CD,OD): 6 7.83 (d, 2H),
7.73 (d, 1H), 7.55-7.62  (several peaks, 2H), 7:71 ' (4, 2H), 7.33-7.40 (m,
1H), 6.62 (t, 1H), 6.57 (t,  is I H), 6.43 (t, I H), 4.10 (t, 2H), 3.83 (t,
2H), 3.08 (t, 2H), 2.20 (t, 2H), 2.18  (s, 3H), 1.81 (m, 2H) Example 29 -
2-Chlorophenvllsulfonyl-4-13-[ 244-aminoiminometbvlphenvl)e oxyl-5- 



2o methylplhenylamino}pentanoic acid. ethyl ester x HOAc (i)
N-(2-Chloroahenyl)sulfonyl-4-{3-[2-14-evanophenvl)eth l5-methyl-
phenvlamino}pentananoic acid. ethyl ester The sub-title compound was
prepared according to the method described in  2$ Example 26(ii) above from
3-[2-(4-cyanophenyl)-ethoxy]-5-methylphenyl-2- chlorobenzenesulfonamide
(0.171 g, 0.40 mmol; from Example 26(i) above)  and ethyl 4-bromopentanoate
(95 AL; 0.6 mmol): Yield: '0.189 g (85%).  'H. NMR (400 MHz; CDCI3): 8
7.84. (dd, 1 H), 7.62 (d, 2H), 7.52 (dd, I H), 3 7.42 (m, 1H), 7.38 (d,
2H), 7.23 (m, 1H),. 6.67-6.70 (m, 3H), 4.07-4.15 .'a` .. _ti_.ii.+
::u:`tii. +v:? .1.:i:=:.:vYiielsfi,~.~..., WO 98/01422 PCT/SE97/01150  62
(several peaks, 4H), 3.91 (t, 2H), 3.10 (t, 2H), 2.31 (t, 2H),. 2.21 (s,
3H),  1.69 (m, 2H), 1.53 (m, 2H), 1.22 (t, 3H) (ii) N-(2-Chlorg yl sulfo
1-4-13-[2-(4-ethoxyiminomethvlp er y1)s ethoxyl-5-m Ivhenvlamino) pentanoic
acid. ethyl ester x HC1 The sub-title compound was prepared according to
the method described  Example 19(iii) above from
N-(2-chlorophenyl)sulfonyl-4- (3-[2-(4-cyano-
phenyl)ethoxy]-5-methylphenylamino)pentanoic . acid, ethyl ester (0.189 g,
0.34 nunol; from step (i) above) in a quantitative yield. 10 'H NMR (500
MHz; CDCI3): 8 .12.5 (bs, 1H), 11.8 (bs, 1H), 8.35 (d, 2H),  7.82 (dd, I
H), 7.40-7.50 (several peaks, 4H), 7.23 (m, ' 1H), 6.58 (t, J H),  6.55 (t,
1H), 6.50 (t, 1H), 4.95 (q, 2H), 4.02-4.10 (several peaks, 4H), 3.89  (t,
2H), 3.10 (t, 2H), 2.30 (t, 2H), 2.20 (s, 3H),.1.70 (m, 2H), 1.62 (t, 3H),
is 1.53 (m, 2H), 1.22 (t, 3H) (iii) N
(2-Chloroyheny(lsulfonyl-4-{3-f24-antinoiminomethylpheny]1-
cthoxvl-5-methvlghenvlamino}pentanoic acid. ethyl ester x HOAc The title
compound was prepared according to the method described  2a Example 19(iv)
above from N-(2-chlorophenyl)sulfonyl-4-{3-[2-(4-ethoxy- 



iminomethylphenyl)ethoxy]-5-methylphenylamino}pentanoic acid, ethyl ester
x HCl (0.22 g, 034 mmol; from step (ii) above). Yield: 0.070 g (33%).
LC-MS 572 (M + 1)+ 25 'H NMR (400 MHz; CD3OD): 8 7.79 (dd, 1H), 7.76 (d,
2H), 7.50-7.60  (several peaks, 4H), 7.33 (m, 1H), 6.62 (t, 1H), 6.58 (m,
2H), 4.15 (t, 2H),  4.05 (q, 2H), 3.83 (t, 2H), 3.13 (t, 2H), 2.30 (t, 2H),
2.18 (s, 3H), 1.90 (s,  3H), 1.67 (m, 2H), 1.48 (m, 2H), 1.19 (t, 3H) 30 WO
98/01422 PCTISE97/01150  63  Example 30 4 {3-[2-(4-Aminoiminomethylphe
nyl)ethoxyl-N (2-chloropheny])SUlfozlyl-5  methylphenylamino}pentanamide x
HOAc The title compound was prepared according to the method described in
s Example 27 above from N-(2-chlorophenyl)sulfonyl-4.. (3-[2-(4-aminoimino-
methylphenyl)ethoxy]-5-methylphenylamino}pentanoic acid, ethyl ester x
HOAc (0.022 g; 0.035 mmol; from Example 29 above). Yield: 0.009 g  (42%).
io LC-MS 543 (M + 1)+ IH NMR (400 MHz; CD3OD): 3 7.79 (dd, 1H), 7.76 (d,
2H), 7.50-7.60  (several peaks, 4H), 7.32 (m, 1H), 6.62 (t; 1H), 6.58 (t,
1H), 6.55 (t, 1H),  4.13 (t, 2H), 3.82 (t, 2H), 3.12 (t, 2H), 2.19 (t, 2H),
2.18 (s, 3H), 1.90 (s,  3H), 1.67 (m, 2H), 1.48 (m, 2H) is Exam We 31
N-(2-Chloronhenyl)sulfogyl-4-{3-r 2-l4aminoiminomethvlpheny]leyl-5- methyl
henylamino}RMtanoic acid x HCI The title compound was prepared according to
the method described  20 Example 28 above from
N-(2-chlorophenyl)sulfonyl-4- {3-[2-(4-aminoimino- 



methylphenyl)ethoxy]-5-methylphenylamino) pentanoic acid, ethyl ester x
HOAc (0.026 g, 0.041 mmol; from Example 29 above). Yield: 0.016 g  (46%).
Zs LC-MS 544 (M + 1)+ 1H NMR (400 MHz; - CD3OD): 8 7.90 (d, 2H), 7.74 (dd,
1H), 7.50-7.60  --(several peaks, 4H), 7.40 (m, I H), 6.63 (t, .1 H), 6.58
(t, 1H), 6.43 (t, 1 H),  4.12 (t, 2H), 3.82 (t, 2H), 3.12 (t, 2H), 2.33 (t,
2H), 2.20 (s, 3H}, 1.75 (m,  2H), 1.48 (m, 2H) 30 WO 98/01422
PCT/SE97I01150 .  64 Example 32 N-(2-Chlorophenyl)sulfo
l-5-(3-12-(4-aminoiminomethy eny oxv15  methylphenylaminoihexanoic acid.
ethyl ester x HOAc (i) N-(2-Chloronhenyl)suIfonyl-5-{3-[2 (4-cyanopheny
)ethoxvl-5-methyl  phenviamino) hexanoic acid. ethyl ester The sub-title
compound was prepared according to the method described in  Example 26(ii)
above from 3-[2-(4-cyanophenyl)ethoxy]-5-methylpheayl-2-
chlorobenzenesulfonamide (0.150 g; 0.35 mmol; from Example 26(1) above) io
and ethyl 5-bromohexanoate (75 L; 0.42 mmol). Yield: 0.185 g (93%).  'H NMR
(400 MHz; CDC13): 8 7.83 (dd, 1H), 7.61 (d, 2H), 7.50 (dd, 1H),  7.42 (m,
1H),. 7.38 (d, 2H), 7.26 (m, 1H), 6.67-6.70 (m, 3H), 4.07-4.15  (several
peaks, 4H), 3.78 (t, 2H), 3.10 (t, 2H), 2.27 (t, 2H), 2.20 (s, 3H),  is
1.59 (m, 2H), 1.50.(m, 2H), 1.38 (m, 2H), 1.25 (t, 3H). (ii)
N-(2-Chiorophml)su lfonY5-13-12- 4-ethoxviminomethylphenyl)- ethoxyl-5-me
lvhenvlamino}hexanoic acid. ethyl ester x HCl The  sub-title compound was
prepared according to the method described  20 Example 19(iii) above from
N-(2-chlorophenyl)sulfonyl-5-{3-[2-(4-cyano- phenyl)ethoxy]-5
methylphenylamino}hexanoic acid, ethyl ester (0.185 g;  



0.32. mmol) from step (i) above in a quantitative yield. 'H NMR (500 MHz;
CDC13): 5 12.5 (bs, 1H), 11.8 (bs, 1H), 8.35 (d, 2H),  25 7.80 (dd, I H),
7.40-7.50 (several peaks, 4H), 7.23 (m, 1H), 6.58 (t, I H),  6.55 (t, 1H),
6.48 (t, 1H), 4.92 (q, 2H), 4.00-4.10 (several peaks, 4H), 3.79  (t, 2H),
3.10 (t, 2H), 2.22 (t, 2H), 2.19 (s, 3H), 1.70 (m, 2H); 1.52-1.60
(several. peaks, 5H), 1.48 (m, 2H), 1.35 (m, 2H), 1.21 (t, 3H) 30 WO
98/01422 PCT/SE97/01150  65 (iii) N-(2-C hlorophen
11)sulfonyl-5-{3-[2-(4-aminoiminomethylp enyl}-
ethoxvl-5-methylphenylaminolhexanoic acid. ethyl ester x HOAc The. title
compound was prepared according to the method described in  Example 19(iv)
above from N-(2-chlorophenyl)sulfonyl-5- {3-[2-(4-ethoxy- s
iminomethylphenyl)ethoxy]-5-methyphenylamino}hexanoic acid, ethyl ester x
HC1(0.21 g, 0.34 mmol; from step (ii) above). Yield: 0.11 g (74%).  LC-MS
586 (M + 1)+ 'H NMR (500 MHz; CD3OD): S 7.79 (dd, 1H), 7.76 (d, 2H),
7.50-7.60  io (several peaks, 4H), 7.35 (m, 1H), 6.62 (t, IH), 6.58 (m,
2H), 4.16 (t, 2H),  4.10 (q, 2H), 3.83 (t, 2H), 3.15 (t, 2H), 2.28 (t, 2H),
2.19 (s, 3H), 1.90 (s,  3H), 1.58 (m, 2H), 1.47 (m, 2H), 1.40 (in, 2H),
1.22 (t, 3H) is Example 33
N-(2-Chlorophenyllsulfonyl-5-{3-M(4-aminoiminomethy henA etho 1-
5-methvlphenylamincl}h canamide x HOAc The title compound was prepared
according to the method described in  Example 27abovefrom
N-(2-chlorophenyl)sulfonyl-5- {3-[2-(4-aminoimino- 2o
methylphenyl)ethoxy]-5-methylphenylamino}hexanoic acid, ethyl ester x HOAc
(0.020 g, 0.031 mmol; from Example 32 above). Yield: 0.010 g  (52%). LC-MS
557 (M + 1)+ 



2s 1H NMR (400 MHz; CD3OD): 6 7.79 (dd, IH), 7.76 (d, 2H), 7.50-7.60
(several peaks, 4H), 7.32 (m, 1H), 6.62 (t, 1H), 6.58 (t, 1H), 6.55 (t,
1H),  4.13 (t, 2H), 3.81 (t, 2H); 3.12 (t, 2H), 2.19 (2, 3H), 2'.17 (t,
2H), 1.90 (s,  3H), 1.56 (m, 2H), 1.46 (m, 2H), 1.39 (m, 2H) 30  . . ~aww
l.__e.ti`n.u~':.,'5~..:'J .l~it'-. ..::i}E.`i ..'..iF i'a'.%-`N:.u:.W r -
.. .... .s .aiti:q.... :.~:. `.. ..: r..-.. .aM ... WO 98/01422
PCT!SE97/01150  66  Example 34 N (2 Chlorovhenvl) uullfonyl-5-{3-r
2-(4aminoiminomethvln, teeny eth 5  methylphenvlamino}hexanoic acid x HOAc
The title compound was prepared according to the method described in  s
Example 21 abovefromN-(2-chlorophenyl)sulfonyl-5- (3-(2-(4-aminoimino-
methylphenyl)ethoxy]-5-methylphenylamino}hexanoic acid, ethyl ester x  HOAc
(0.040 g; 0.062 mmol) from Example 32 above. Yield: 0.026 g  (68%). 'o
ESI-MS 558 (M + lj, 556 (M - 1)' 'H NMR (400 MHz; CD;OD): 8 7.82 (dd, 1H),
7.78 (d, .2H), 7.50-7.60  (several peaks, 4H), 7.3.5 (m, 1H), 6.62 (t, IH),
6.57 (t, 1H), 6.52 (t, 1H),  4.12 (t, 2H), 3.81 (t, 2H), 3.12 (t, 2H), 2.19
(s, 3H), 1.90 (s, 3H), 1.56 (m,  2H), 1.46 (m, 2H), 1.39 (m, 2H) is Example
35 N-Phenvlsulfonvl-3-f 2-(4-aminoiminomethylpheny,{)ethoxv]phenylamino-
acetic acid. ethyl ester x HOAc 20 (i) N-Phenylsulfony1-3-r2-(4cy
phgyl)ethoxyh henylaminoacetic acid.  ethyl ester N-
{3-[2-(4-Cyanophenyl)ethoxy]phenyl}benzenesulfonamide (0.179 g; 0.47  mmol;
from Example 1(iv) above), K2CO3 (0.082 g; 0.59 mmol) and ethyl  



bromoacetate (63 &L; 0.57 mmol) were stirred in DMF (10 mL) for 1 hour 2s
at room temperature, then 1 hour at 60C. The mixture was filtered and the
solvent removed in vacuo. The residue was dissolved in EtOAc and washed
with water. The aqueous phase was extracted with EtOAc. The combined
organic portions were dried (Na2SO4) and the solvent evaporated to afford
the sub-title compound in a quantitative yield. 30 WO 98/01422
PCT/SE97101150  67 FAB-MS 465 (M + 1)+ (ii)
N-(2-Phenyl)sulfonvl-3-f2-(4-aminoiminomethylphenvl)ethoxv]p ienyl-
aminoacetic acid, ethyl ester x HOAc s Prepared according to the method
described Example 1(v) and l(vi) above  from
N-(2-chlorophenyl)sulfonyl-3-[2-(4-cyanophenyl)ethoxy]phenyl- aminoacetic
acid, ethyl ester (0.225 g, 0.47 mmol; from step (i) above),  .which
resulted only in a ca. 50% conversion ('H NMR). The material was  thus
subjected, without further purification, to the reaction conditions as to
described in Example l(vi) above. Purification by preparative HPLC (50%
CH3CN:0.'1M NH4OAc/aq)) afforded the title compound. The overall yield  was
0.060 g (24%). FAB-MS 482 (M + 1)+. is 'H NMR (300 MHz; CD3OD): S 7.76 (d,
2H), 7.50-7.70 (several peaks, 7H),  7.15 (m, I H), 6.80-6.90 (several
peaks, 2H), 6.63 (t, I H), 4.40 (s, 2H), 4.05- 4.20 (several peaks, 4H),
3.15 (t, 2H), 1.90 (s, 3H), 1.21 (t, 3H) Example 36 so
N-Phenylsulfonyl-3-f2-(4-aminoiminomethylphenyl,)ethoxylnhenylamino- acetic
acid x HCl Aqueous NaOH (1.6 mL; 1 M, 0.16 mmol) was added to a solution of
N- phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]phenylaminoacetic  



acid; ethyl ester x HOAc (0.041 g, 0.079 minol; from Example 35 above) 25
in MeOH (3 mL) and the mixture was stirred overnight. Aqueous 1 M HCl  was
added and the resultant precipitate was filtered off and dried, affording
0.0 16 g (410/6) of the title compound. LC-MS 454 (M + 1452 (M - 1)-;
FAB-MS' 454 (M + 1)+ 3o 'H NMR (400 MHz; CD3OD): 6 7.73 (d, 2H), 7.55-7.65
(several peaks, 3H), E`.'a::'~~!`t.=?~AY.:: .. ... ,.-_ ...... 7.}..?i.:v:,
.:2.'+i::~S" 1.:. ... x .., ., _:tY .. .....s~.:.:,:., .: WO 98/01422
PCTISE97/01150  68 7.42-7.55 (several peaks; 4H), 7.08 (t, 1H), 6.82 (t, I
H), 6.75 (dd, I H), 6.63  (dd, .IH), 4.20 (t, 2H), 4.17 (s, 2H), 3.15 (t,
2H) Example 37 s N- {3-12 (4-Aminoiminon ylphenyllethoxyltshenyl }
-N-(2-hydroxvethvl)- benzenesulfonamide x HO-Ac (i) N- {3-f2-
4-GanopphenyllethoxyMhenvll-N-(2-hvdroxyethvi)-benzene- sulfonamide 1o N-
{3-[2-(4-cyanophenyl)ethoxy]phenyl}benzenesulfonamide (0.093 g, 0.246
mmol; from Example 1(iv) above), K2C03 (0.047 g, 0.34 mmol), 2-
chloroethanol (0.028 g; 0.34 mmol) and NaI (0.052 g; 0.34 mmol) were
stirred in DMF (4 mL) for 24 hours at 100C. The solvent was removed in
vacuo. The residue was dissolved in water and extracted twice with EtOAc.
is The combined organic portions were washed with brine, dried (Na2SO4) and
the solvent evaporated. Purification by flash chromatography (SiO2;
toluene:EtOAc 10:0, 9:1, 8:2, 6:4) afforded 0.047 g (45%) of the sub-title
compound. w `H NMR (300 MHz, CDC13): 8 7.55-7.65 (several peaks, 4H), 7.40
(d, 2H),  7.15-7.30 (several peaks, 4H), 6.83 (dd, IH), 6.73 (t, IH), 6.55
(dd, 1H),  4.15 (t, 2H), 3.67 (m, 4H), 3.15 (t, 2H) (ii) N-{3-f2-(4-Amon
ydroxvimino)methy1phenvl)ethoxvlnenv!}-N-(2- 



nzenesulfonamide 3s hydroxyethyll-be N- {3 -[2-(4-Cyanophenyl)ethoxy]phenyl
} -N-(2-hydroxyethyl)-benzene- sulfonamide (0.046 g, 0.108 mmol; from step
(i) above), hydroxylamine  hydrochloride (0.010 g, 0.15 mmol) and
triethylamine (26 L, 0.18 mmol)  were heated' to reflux for 5 hours.
Evaporation in vacuo and flash  30 chromatography afforded 0.033 g (67%) of
the sub-title compound. WO 98/01422 PCT/SE97/01150  69 FAB-MS 456 (M + 1)+
(iii) N- {3-f 2-(4-Aminoiminomethvlphenyl)ethoxy]phenyl}-N-(2-hydroxy-_
ethyl)-benzenesulfonamide x HOAc 5 A suspension of
N-{3-(2-(4-amino(hydroxyimino)methylphenyl)ethoxy]-
phenyI)-N-(2-hydroxyethyl)-benzenesulfonamide (0.033 g, 0.072 mmol;  from
step (ii) above), Pd (0.011 g; 10% on charcoal), HOAc (21 L; 0.36  nunol),
in EtOH (10 mL) and water (0.5 mL) was. stirred under an  atmosphere of
H2(g) for 6 hours. After filtration through Celite, the solvent 1o was
removed in vacuo and the residue was purified by preparative HPLC  (50%
CH,CN:0.1M NH4OAc/aq) to afford the title compound. Yield: 0.010  g (28%).
LC-MS 440 (M + I) 6 'H NMR (300 MHz; D20): 5.7.45-7.80 (several peaks, 9H),
7.30 (t, 1H),  6.97 (dd, 1H), 6.80 (dd, 1H), 6.55 (t, 1H), 4.22 (t, 2H),
3.72 (t, 2H), 3.55  (t, 2H), 3.13 (t, 2H), 1.98 (s, 3H) 13C NMR (75 MHz;
D20): S 167.2, 159.1, 146.2, 139.8, 136.8, 134.5, 130.9,  130.5, 130.0,
128.5,128.1, 126.6, 122.9, 116.7, 116.0, 69.2, 59.2, 53.5, 35.2  20 . Exam
1R a 38 N- {3-f 2-(4-Aminoiminomethylphenyl)ethoxvlphenyl}-N-(dimethvloxo- 



phh phin ly methyl)-benzenesulfonamide x HOAc zs (1) N-{3-r2-(4-Cyanophenv
)ethoxv]pheayll-N-(dimethvloxophosphinyl- methyl)-benzenesulfonarrlide N-
{3-[2-(44C-yanophenyl)ethoxy]phenyl)benzenesulfonamide (0.224g;0.59  mmol;
from Example I (iv) above), K2C03 (0.111 g; 0.803 mmol) and  chloromethyl
dimethylphosphinoxide (0.090 g, 0.711 mmol) were stirred in 3o DMF (10 mL)
at 60C for 8 hours, 3 days at room temperature, and then 24 ?3.t.2,` Ai't;
,'.:, .'';Qs?`is .. .. ......<__-tis.:-i..r.,Lh1:::rtY.~:.
cr.tiir,Kt:~:.:b:_i,::=i.,. .:: ..; ..:... ..; _ ., ..: .1~.:
.iii:i'~`.i1..':v"`ni.`..L''.wA~o::-atiS'7iti::$':-i,T'-:v' ..d::i+ .. ..
Ne: WO 98/01422 PCT/SE97/01150  70  hours at 60C. Nal (0.11 g; 0.73 mmol)
was subsequently added and the  mixture was heated to 100C--forl day. The
solvent was removed in vacuo  and the residue dissolved in water.
Extraction with EtOAc, drying (Na2SO4),  evaporation in vacuo and
purification by flash chromatography (Si02; s toluene:EtOAc) afforded 0.125
g (45%) of the sub-title compound.  FAB-MS. 469 (M + 1) + 'H NMR (400 MHz;
CDC13): S 7.58-7.63 (several peaks, 3H), 7.52 (d, 2H),  7.45 (t, 2H), 7.38
(d, 2H), 7.18 (t, 1H), 6.82 (dd, 1H), 6.68 (t, 1H), 6.55  io (dd, 1H), 4.11
(t, 2H), 3.96 (d, 2H), 3.12 (t, 2H), 1.46 (d, 6H) (ii) N-{3
f2-(4-Aminofhvdroxvimino)methvlvheny{ etho ]phyl} N-
(dimethvloxonhosnhinvlmethvl)-benzenesulfonamide  Hydroxylarnine
hydrochloride (0.018 g, 0.26 mmol) and triethylamine (45 is 14L, 0.33 mmol)
were added to a solution of -N- {3-[2-(4-cyanophenyl)- ethoxy]phenyl}
-N-(dimethyloxophosphinylmethyl)-benzenesulfonamide  (0.090 g, 0.192 mmol;
from step (i) above) in EtOH (6 mL). The mixture  was heated. at reflux for
3 hours, stirred at room temperature overnight and  then refluxed for 1
hour. Evaporation of the solvent in vacuo and flash 



20 chromatography (Si02; EtOAc:MeOH (9:1)) afforded 0.054 g (56%) of the
sub-title compound. 'H NMR (400 MHz; CDC13): 8 7.58-7.64 (several peaks,
3H), 7.53 (dd, 2H),  7.46 (t, 2H), 7.27 (d, 2H), 7.19 (t, 1H), 6.84 (ddd,
1H), 6.56-6.61 (m, 2H),  u 4.9 (bs, 2H), 4.10 (t, 2H), 3.95 (d, 2H), 3.08
(t, 2H), 1.45 (d, 6H) (iii) N 13 12-(4-Aminoiminomethylphenyl)
phenyl}-N-(dimehyl- oxxg,hophinylmethyll- nzenesulfonamide x HOAc The title
compound was prepared according to the method described in  so Example
37(iii) above from N- {3-[2-(4-amino(hydroxYimino)methY1PhenY1)- i WO
98/01422. PCT/SE97101150  71 ethoxy]phenyl)-N
(dimethyloxophosphinylmethyl)-benzenesulfonamide  (0.012 g; 0.024 mmol;
from step (ii) above).' Yield: 0.009 g (69%). 'H NMR (300 MHz; D20): S
7.70-7.80 (several, peaks, 3H), 7.47-7.62  s (several peaks, 6H), 7.30 (t,
1H), 6.97 (dd, 1H), 6.83 (dd, 2H), 6.65 (t, 1H),  4.1-4.3 (several peaks,
4H), 3.13 (t, 2H), 1.90 (s, 3H), 1.52 (d, 6H) 13C NMR (100 MHz; D20): 8
177.8, 166.5, 158.6, 145.7, 139.9, 134.9,  134.4, 130.6,.130.0, 129.5,
127.9, 127.8, 125.9, 121.8, 116.4, 115.1, 68.6,  50.2 (d), 34.7, 21.2, 13.7
(d) to Example 39 2-Chlorobenzenesulfonic acid. 3-[2-(4-aminoiminomet
ylphgvll ethoxvl-5- methylphenyl ester x HOAc (i)
312-[4-Cvanophe4Y1)e~xy]-5-methy1phenol  is Triphenylphoshine (7.86 g; 30
mmol), 3,5-dihydroxytoluene (2.5 g; 20  mmol) and 2-(4-cyanophenyl)ethanol
(4.41 g; 30 mmol) were dissolved in  THE (50 mL). Diethylazodicarboxylate
(5.22 g; 30 mmol; dissolved in THE  



(10 mL)), was added and the solution was stirred at room temperature 20
overnight. The solvent was removed in vacuo and the white solid residue
extracted with Et2O. Purification by flash chromatography (SiO2;
toluene:EtOAc .(10:1)) afforded 1.85 g (37%) of the sub-title compound as
a white solid. 2s LC-MS 252 (M - 1) 'H NMR (500 MHz; CDC13): 5 7.60 (d,
2H), 7.39 (d, 2H), 6.28 (t, 1H), 6.26  (t, IH), 6.20 (t, 1H), 4.95. (bs,
1H), 4.17 (t, 2H), 3.13 (t, 2H), 2.25 (s, 3H)  30 :-s..... ., ,.mot .,,..-.
z WO 98101422 PCT/SE97/01150  72 (ii)
3-f2-(4-Amino(hvdroxvimino)methylphenvl)ethoxy]-5-methylphenol x
3-[2-(4-Cyanophenyl)ethoxy]-5-methylphenol (0.39 g; 1.54 mmol; from step
(i) above), hydroxylamine hydrochloride (0.128 g; 1.85 mmol) and s
triethylamine (281 pL; 2.00 mmol) were dissolved in EtOH (4 mL) and
stirred at 80C for 20 minutes, then at room temperature overnight The
solvent was removed by evaporation and the residue was partitioned between
dilute HCUaq (pH 3) and CH2C12. The aqueous phase was washed with  CH2C12
and stored in a refrigerator for 3 days. The precipitate which was to
obtained was filtered off and washed with Et2O, yielding 033 g (75%) of
the sub-title compound. LC-MS 287 (M + 1)' tH NMR (400 MHz; CD3OD): 6 7.63
(d, 2H), 7.55 (d, 2H), 6.19 (m, 2H),  ~s 6.10 (t, 1H), 4.16 (t, 2H), 3.14
(t, 2H), 2.18 (s, 3H) (iii)
3-[2-(4-aminoiminamethylghenyl)ethoxy]-5-methy1phenol x HOAc  The sub-title
compound was prepared using the method described in  Example 37(iii). above
from 3-[2-(4-amino(hydroxyimino)methylphenyl) 



2o ethoxy]-5-methylphenol x HCl (0.27 g; 0.94 mmol; from step (ii) above).
Yield: 0.265 g (85%). LC-MS 271 (M + l)* IH NMR (400 MHz; CD3OD): 8 7.78
(d, 2H), 7.53 (d, 2H), 6.21 (t, 1H),  2s 6.18 (t, 1H), 6.13 (t, 1H), 4.13
(t, 2H), 3.11 (t, 2H), 2.18 (s, 3H), 2.0 (bs,  3H) (iv)
3-f2-(4-aminoft-butoxycarbonylimino} methvlphenyfethoxvl-5- me yiphenol 3o
Di-t-butylcarbonate (1.38 g; 6.3 mmol) was added-to a'suspension of 3-(2 WO
98/01422 PCT/SE97/O1150  73
(4-aminoiminomethylphenyl)ethoxy]-5-methylphenol x HC1 (1.9 g; 6.0  mmol;
from step (iii) above) and NaHCO3 (1.51 g; 18 mmol) in THE (50  mL) and
water (20 mL). After stirring overnight at room temperature, more
di-t-butylcarbonate (0.263 g; 1.2 mniol) was added and the stirring
continued s for 6 hours. THE was removed in vacuo and the aqueous residue
was  extracted with MeOH:CH2CI2 (1:4). The combined organic phases were
washed with brine, dried (MgSOJ and the solvent was evaporated.
Purification by flash chromatography (SiO2; EtOAc:hexane (1:2, 1:1))
afforded 1.8 g (81916) of the sub-title compound. 10 LC-MS 371 (M + 1)+,
369 (M.- 1) 'H NMR (500 MHz; CD3OD): S 7.76 (d, 2H), 7.41 (d, 2H), 6.21 (m,
2H),  6.14 (t, 1H), 4.14 (t, 2H), 3.10 (t, 2H), 2.20 (s, 3H), 1.52 (s, 9H)
15 (v) 2-Chlorobenzenesulfoni acid. 3-f2-(4-aminol butoxvcarbonvliminol-
m_ethy)phenvllethoxv]-5-methv1phenvl ester To a solution of
3-[2-(4-amino{t-butoxycarbonylimino}methylphenyl)- ethoxy]-5-methylphenol
(0.025 g; 67.5 mmol; from step (iv) above) and 4- dimethylaminopyridine
(0.011 g; 88 mmol) in CH3CN (5 mL) was added 2 



.20 chlorobenzenesulfonyl chloride (0.023 g; 81 mmol). The mixture was
stirred  at roorh temperature for one day, then filtered through a short
plug of silica  gel. After removal of the solvent in vacuo the residue was
purified by flash  chromatography (SiO2; CH2CI2:MeOH (1:0, 98:2)) yielding
0.018 g (49%)  of .the sub-title compound. 25 'H NMR (500 MHz; CD3OD): S
7.89 (dd, 1H), 7.75 (d, 2H), 7.70 (m, 1H),  7.66 (tt, 111), 7.44 (dt, 1H),
7.35 (d, 2H), 6.62 (t, IH), 6.46 (t, IH), 6.38 -- 1 H), 4.07 (t, 2H), 3.04
(t, 2H), 2.19 (s, 3H), 1.51 (s, 9H) 30 .`'f~:4CGSK3KY,+v'lFfi'~IiMi:Glti v.
.. .. .. 1. :1i ... :'{.:_.v ..  ..: F..:Y]Y'v v , .. .a .. WO 98/01422
PCTISE97/01150  74 (vi) 2 Chloioobenzenesulfonic acid.
3-f2-(4-aminoirninometbyinhenvllethoxy1- 5-me henyl ester x HOAc
2-Chlorobenzenesulfonic acid, 3-[2-(4-amino {t-butoxycarbonylimino} -
methylphenyl)ethoxy]-5-methylphenyl ester (0.015 g; 0.028 mmol; from step
s (v) above) was added to EtOAc, presaturated with HC1(g), (3 mL) and the
mixture was stirred at room temperature overnight. Evaporation of the
solvent and purification by preparative HPLC (50% CH3CH:0.1M  NH4OAc/aq)
afforded the title compound: Yield: 0.010 g (80%). to LC-MS 444 (M + 1)+ 1H
NMR (500 MHz; CD3OD): S 7.90 (dd, 1H), 7.66-7.76 (several peaks,  4H), 7.52
(d, 2H), 7.45. (dt, 1H), 6.63 (t, I H), 6.46 (t, I H), 6.42 (t, 1 H),  4.13
(t, 2H), 3.13 (t, 2H), 2.19 (s, 3H), 1.90 (s, 3H) 1s Example 40
Benzenesulfonic acid. 3 f2-(4-aminoiminomethy1nhegyl)ethox -]phenv, l ester
x HOAc (i) Benzenesulfonic acid. 3-hydroxyphhenyl ester 



20 The sub-title compound was prepared .according to the method described
in  Example 2(i) above from 1,3-dihydroxybenzene (4.50 g; 40.9 mmol).
Yield:  5.1 g (50%). LC-MS 249 (M - 1)- 25 (ii) Benzenesulfonic acid.
3-f2-j4-cvano vllethoxylphenvl ester The sub-title compound was prepared
according to the method described in.  Example 2(ii) above from
benzenesulfonic acid, 3-hydroxyphenyl ester (3.57  g; 14.3 .mmol; from step
(i) above). Yield: 3.7 g (69%). 30 WO 98/01422 PCT/SE97/01150  75 'H NMR
(400 MHz; CDC13): 8 7.85 (dd, 2H), 7.66 (tt, 1H), 7.61 (d, 2H),  7.52 (t,
2H), 7.36 (d, 2H), 7.13 (t, IH), 6.75 (dd, 1H), 6.60 (t, iH), 6.50  (dd,
IH), 4.11 (t, 2H), 3.11 (t, 2H) (iii) Benzenesulfonic acid.
3-f2-(4-amino(hvdrox imino?methylphenyI)  ethoxy]phenyl ester The sub-title
compound was prepared using the method described in  Example 38(ii) above
from benzenesulfonic acid, 3-[2-(4-cyanophenyl)- ethoxyjphenyl ester (0.100
g; 0.264 mmol; from step (ii) above). Yield:  to 0.095 g (88%). LC-MS 413
(M + 1)+ (iv) Benzenesulfonic acid.
3-12-(4-atninoiminomethvlphenvl)ethoxvlRhml  is ester x HOAc The title
compound was prepared according to the: method described in  Example 37
(iii) from benzenesulfonic acid, 3-[2-(4-amino {hydroxyimino} -
methylphenyl)ethoxyjphenyl ester (0.085 g; 0.21 mmol; from step (iii)
above). Yield: 0.021 g (25%). 20 



LC-MS 397 (M + 1) 'H NMR (400 MHz; CDC13): 8 7.81 (m, 2M,. 7.75 (d, 2H),
7.73 (tt, I H),  7.58 (m, 2H), 7.53 (d, 2H), 7.16 (t, 1H), 6.80 (ddd, 1H),
6.53 (t, 1H), 6.50  (ddd, IH), 4.15 (t, 2H), 3.14 (t, 2H), 1.89 (s, 3H) . .
25 30  ~< a ......,r <.r . ::.,.a~yc.v"aeca.c...,r...;ce~::ie'.:..._
....... ::. ._...,... ...':.:r.!...
..-e:=~"i::::..7k..._<i~ib::ran.=:.._.:..e_-~ _. .......~._ ....,...,... ..
WO 98101422 PCT/8E97/01150  76  Example 41 2-Chloro-4-fluorobenzenesulfonic
acid. 3-(2-E4-antinoiminame1ylp pyl~  ethoxyl-5-chlorojhenvl ester x HOAc s
(i) Chloro-3.5-dihvdroxybenze ie BBr3 .(26 mL; 0.275 mmol) was added to a
solution of chloro-3,5- dimethyoxybenzene (10 g; 30 nvnol) in CH2CI2 (100
mL) at -70C. The  cooling bath was removed and the solution was stirred at
room temperature  for 4 days. After re-cooling to -70C, MeOH was added (150
mL). After to evaporation of the solvent, toluene was added and removed in
vacuo.  Purification by kugelrohr distillation afforded 9 g (100%) of the
sub-title  compound. `H NMR (300 MHz; CD3OD): 5 6.30 (d, 2H), 6.18 (t, IH),
4.9 (bs, 1H)  Is . (ii) 3 Chloro-5-12-(4-cyanophenyl)ethoxylnhenol
Triphenylphoshine (32 g, 122 mmol) and diethylazodicarboxylate (19.2 mL;
122 mmol) were dissolved in CH2CI2 (150 mL). Chloro-3,5- dihydroxybenzene
(9.1 g; 63 mmol; from step (i) above) and 2-(4 20 20 cyanophcnyl)ethanol
(9.04 g, 61 nnnol) were added and the solution was 



I  stirred at room temperature overnight. The mixture was diluted with Et2O
and filtered through Celite. The solvent was removed in vacuo.
Purification,  first by flash chromatography (SiO2; CH2C12:MeOH), then by
preparative.  HPLC (60% CH3CN:0.I M NH4OAc/aq), afforded 3.55 g (21%) of
the sub- is title compound. 1H NMR (300 MHz; CDCl3): 3 7.60 (d, 2H), 7.40
(d, 2H), 6.45-50 (m, 2H),  6.27 (t, 1H), 5.5 (bs, IH), 4.15 (t, 2H), 3.12
(t, 2H) 30 WO 98/01422 PCT/SE97/01150  77 (iii) 2
Chloro-4-fluorobenzenesulfonic acid. 3-[2-(4-cyanopheny )ethoxyl-5- c
lorophenyl ester 2-Chloro-4-fluorobenzenesulfonyl chloride (1.16 g; 5.0
rnmoI) was added to  a cold solution (ice:water temperature) of
3-chloro-5-[2-(4-cyanophenyl)- s ethoxy]phenol (0.6.89 g; 2.5 mmol; from
step (ii) above) in pyridine (8 mL). The temperature was allowed to rise
(slowly) to ambient overnight. The  mixture was re-cooled (ice :water
temperature) and ice was added to the  reaction flask. After stirring for 4
hours, the pyridine was removed in vacuo.  CH2C12 was then added and the
organic layer was washed with aqueous io KHSO4 and water. Drying (MgSO4),
evaporation of the solvent and  purification by flash chromatography (SiO2;
CH2CI2) afforded 0.84 g (72%)  of the sub-title compound. 'H NMR (300 MHz;
CDC13): 6 7.97 (m, 1H), 7.60 (d, 2H), 7.30-7.40  is (several peaks, 3H),
7.12 (m, .1H), 6.80 (t, 1H), 6.72 (t, 1H), 6.63 (t, 1H),  4.14 (t, 2H),
3.12 '(t, 2H) (iv) 2-Chloro-4-fluorobenzenesulfonic acid.
3-(2-(4-ethoxviminomethyl- phbn, l)etho -5-chloroph_enyl esterx HCI 20 The
sub-title compound was prepared according to the method described  



Example 19(iii) above from 2-chloro-4-fluorobenzenesulfonic acid, 3-[2-(4-
cyanophenyl)ethoxy]-5-chlorophenyl ester (0.576 g; 1.2 mmol; from step
(iii)  above) in a quantitative yield, 25 'H NMR (400 MHz; CD3OD): 6
7.97-8.03 (several peaks, 3H), 7.63 (dd,  I H), 7.57 (d, 2H), 7.28 (m, I
H), 6.89 (t, 114), 6.70 (t, I H), 6.60 (t, 111),  4.62 (q, 2H), 4.22 (t,
2H), 3.18 (t, 2H), 1.61 (t, 3H) 30 ~~a~ti1 - - ~]la+cer, . ..:`lk3i'p!C~3'.
.'k:- pi~?{.~:',~,:i'N'~:~nCr~l:,. ..t:.::.~^... .. ......:.r.:i'._ : . ...
........:'L'::. :ca:.:3: .. ....dY.:~.+LN=s:.. WO 98/01422 PCT/SE97/01150
78 (v) 2-Clloro-4-fluorobenzenesulfonic acid 3-f2-(4-aniinoiminomethvl
--ph= vl)ethoxyl-5-chlorophenyl ester x HOAc The title compound was
prepared according to the method described in  Example 19(iv) above from
2-chloro-4-fluorobenzenesulfonic acid, 3-[2-(4- 5
ethoxyiminomethylphenyl)ethoxy]-5-chlorophenyl ester x HC1(0.718 g; 1.3
mmol; from step (iv) above). Yield: 0.097 g (15%). LC-MS 483 (M + 1j ZH NMR
(400 MHz; CD3OD): 5 8.01 (m, IH), 7.74 (d, 2H), 7.63 (dd, IH),  io 7.53 (d,
2H), 7.28 (m, IH), 6.89 (t, 1H), 6.70 (t, 1H), 6.61 (t, 1H), 4.20 (t,  2H),
3.16 (t, 2H), 1.88 (s, 3H) Example 42 2-Chlorobenzenesuifonic
acid..3-[2-(4-aminoiminomethyl2bm_XyfL=l-5  Is methoxyphenyl ester x HCI
(i) 2-Chlorobenzenesulfonic acid. 3-hey-5-metboxyphenvl ester
Triethylamine (1.4 g; 14 mmol) was .added to a solution of 3,5-
dihydroxymethoxybenzene (2.0 g, 14 mmol) and 2-chlorobenzenesulfonyl 20
chloride (3.3 g; 15.7 mmol) in pyridine (50 mL), and the mixture was
stirred  at room temperature overnight. Filtration through silica and
purification by  preparative HPLC afforded 0.998 g (22%) of the sub-tide
compound. 



1H NMR (500 MHz; CDCI3): 8 7.97 (dd, IH), 7.55-7.62 (m, 2H), 7.38 (dt,  25
I H), 6.27 (m, 3H), 5.4 (bs, 1H), 3.68 (s, 3H) (ii) 2-Chlorobenzenesulfonic
acid. 3-[2-(4-cyanoghe-n_yl)ethoxyl-5-methoxv- phenyl ester The sub-title
compound was prepared using the method described in  3o Example I (ii)
above from 2-chlorobenzenesulfonic acid, 3-hydroxy-5- I WO 98/01422
PCT/SE97/01150  79 methoxyphenyl ester (0.80 g; 2.5 mniol; from step (i)
above). Purification  by preparative HPLC afforded 0.50 g (45%) of the
sub-title compound.  'H NMR (400 MHz; CDCI3): 8 7.97 (dd, 1H), 7.55-7.62
(several peaks, 4H), s 7.38 (dt, 1H), 7.35 (d, 2H), 6.32 (t, 1H), 6.28 (t,
1H),' 6.25 (t, IH), 4.08 (t,  2H), 3.68 (s, 3H), 3.08 (t, 2H) (iii)
2-Choorobenzenesulfonic acid. 3-f2-(4-ethox iy mi o et lphenyl)-
ethoxyl-5-methoxvphenvl ester x HCl to The sub-title compound was prepared
using the method described in  Example 3(iv) above from
2-chlorobenzenesulfonic acid and 3-[2-(4-
cyanophenyl)ethoxy]-5-methoxyphenyl ester (0.50 g; 1.1 mmol; from step
(ii) above) yielding 0.48 g (87%) of the sub-title compound. is LC-MS 490
(M + 1)+ (iv) 2-Chlombenzenesulffo is acid. 3-[2-(4aminoiminomethv phenyl)
1- 5-methoxyphenyl ester x HCI The' title compound was prepared using the
method described in Example  m 3(v) above from 2-chlorobenzenesulfonic
acid, 3-[2-(4-ethoxyiminophenyl)- ethoxy]-5-methoxyphenyI ester x HCl (0.48
g; 0.98 mmol; from step (iii)  above). Freeze-drying with 1 molar
equivalent of HCI afforded 0.39 g  (80%) of the title compound. u LC-MS 461
(M + 1)+ 



'H NMR (500 MHz; CD3OD): 8 7.92 (dd, IH), 7.63-7.76 (several peaks,  4H),
7.52 (d, 2H), 7.47 (in, 1H), 6.34 (t, 1H), 6.24 (t, 1H), 6.19 (t, 1H),
4.14 (t, 2H), 3.69 (s, 3H), 3.13 (t, 2H) 30 _ .. .... Fib'::.. _..........
, c..... , ,.............. , ..,..,.., ..' `+s;c;:.,.~ ~ ~:rc' .. , . WO
98/01422 PGT/SE97/OiiSO  80  Example 43 .2 Chlorobenzenesul_fonic acid.
3-f2-t4-aminoiminomethyl yuethovl-5- e vlphenyl ester x HOAc s (i) Eyl 3
5-dimethoxvbenzene The sub-title compound was prepared according to the
procedure described  in J. Chem. Soc. 859 (1949) from
3,5-dimethoxyacetophenone (5.0 g; 28  mmol). Yield 3.41 g (74%). . to 'H
NMR (400 MHz; CD3OD): S 7.23 (m, 2H), 7.18 (t, 1H), 3.72 (s, 3H),  2.50 (q,
2H), 1.18 (t, 3H) (ii) Ethyl-3.5-dihydroxvbefZ.ene The sub-title compound
was prepared according to the procedure described  is in J. Chem. Soc. 859
(1949) from ethyl-3,5-dimethoxybenzene (3.5 g; 21  mmol; from step (i)
above). Yield 2.85 g (98%). LC-MS 139 (M - 1)' 'H NMR (400 MHz; CD3OD): 8
7.14 (m, 2H), 7.08 (t, 1H), 2.46 (q, 2H),  20 1.17 (t, 3H) (iii) 3 f2
t4-Cvanoghenyllethoxvl-5-ethvlPhenoI The sub-title compound was prepared
using the method described in  Example 39(i) above from
ethyl-3,5-dihydroxybenzene (1.2 g; 8.69 mmol;  2s from step (ii) above).
Yield: 0.182 g (7.8%). LC-MS 266 (M - 1)' 'H NMR (400 MHz; CDC13): 8 7.62
(d, 2H), 7.41 (d, 2H), 6.33 (t, IH), 6.30  



(t, I H), 6.20 (t, IH), 4.75 (bs, I H), 4.17 (t, 2H), 3.15 (t, 2H), 2.57
(q, 2H),  30 1.22 (t, 3H) WO 98/01422 PCTISE97/01150  81 (iv)
2-Chlorobenzenesulfonic acid. 3-[2-(4-ethoxyiminomethylphenyl)- etho
1-5-ethvlphenvl ester x HO 3-[2-(4-Cyanophenyl)ethoxy]-5-ethylphenol (0.040
g; 0.15 mmol; from step  (iii) above) and triethylamine (0.018 g; 0.18
mmol) were dissolved in  s CH2CI2 and 2-chlorobenzenesulfonyl chloride
(0.050 g; 0.18 mmol) was added. After stirring for 2 hours, the mixture was
washed with saturated  K2CO3/aq and NaCI/aq. Filtration through a short
plug of silica gel and  evaporation of the solvent afforded 0.064 g of a
solid. The solid material  was stored in EtOH (presaturated with HCI)
overnight. Removal of excess io HCl and the solvent in vacuo afforded 0.076
g (97%) of the sub-title  compound. LC-MS 488 (M + 1) is
(v)2-Chlorobenzenesulfonicacid 3-f2-(4-aminoiminomethvl~henvl)ethoxvl-
5-ethvlphenvl ester x HOAc 2-Chlorobenzenesulfonic
acid,3-[2-(4-ethoxyiminomethylphenyl)ethoxy]-5- ethylphenyl ester x HCI
(0.076 g; 0.15 mmol; from step (iv) above) was  stirred in MeOH,
presaturated with NH3(s), (20 mL) for 1 day at room 20 temperature. After
evaporation in vacuo, the residue was purified by ion  exchange
chromatography to obtain the free amidine, which was freeze-dried  from
aqueous HOAc yielding 0.015 g (22%) of the title compound..  LC-MS 459 (M +
1)+ . 25  30 x ~. WO 98!01422 PCr/sE971o1150 



82  Example 44
N-12-f2-(4-Aminoirninomethv]pbmvl)ethylthiolnhenvl}-benzenesulfonamide .  x
HCI s (i) Amino-2-r2-(4=cyanophhe yl)ethylthiolbenzene 4-Toluenesulfonic
acid, 2-(4-cyanophenyl)ethyl ester (1.9 g; 6.3 mmol; from  Example 18(i)
above) and K2CO3 (2.0 g) were added to a solution of 2- aminothiophenol
(0.875 g; 7.0 mmol) in EtOH (20 mL). The mixture was  heated to reflux for
48 hours, cooled, filtered and concentrated in vacuo to io an oil which was
dissolved in EtOAc (50 mL) and washed with water (25  mL). The organic
portion was dried (MgSO4) and concentrated. The residue  was purified by
flash chromatography (Si02; Et20:hexane (1:1)) to obtain  1.32 g (78%) of
the sub-title product as a viscous oil. is iH NMR (300 MHz; CDC13): S 7.57
(dd, 2H), 7.36 (dd, 211), 7.26 (d, 2H),  7.14 (dt, 1H), 6.67-6.75 (m, 2H),
4.30 (bs, 2H), 3.05-3.10 (m, 2H), 2.95- 3.05 (m, 2H) (ii)
N-f2-f2-(4-Aminoiminomethylphenyl)e ylthiolohenvll-benzene- 20 sulfonamide
x HCl Benzenesulfonyl -chloride (1.0 g; 5.7 mmol) was added dropwise over
10  minutes to a solution of amino-2-[2-(4-cyanophenyl)ethylthio]benzene
(1.30  g; 5.11 mmol; from step (i) above) in a mixture of pyridine (2 mL)
and.  CH2CI2 (10 mL). After 2 hours stirring at room temperature the
solution 2s was diluted. with CH2Cl2 (25 mL) and washed with aqueous 2M
citric acid  (25 mL). The organic portion was dried (MgSO4) and the solvent
removed  in vacuo. The residue was filtered through a short column of
silica with  diethylether to afford a colourless oil (1.41 g). This oil was
dissolved in a  saturated solution of HCl in EtOH (30 mL) and maintained at
room 3o temperature for 48 hours. The solvent was removed in vacuo and the
brown WO 98/01422 PCT/SE97/01150  



83 residue was dissolved in 7M methanolic ammonia. After a further 24 hours
the solvent was evaporated and the product was purified by preparative
HPLC (MeOH:CF3COOH/aq (0.1M)) to obtain the trifluoroacetate, which  was
dissolved three times in MeOH, presaturated with HCI(g), and s evaporated,
to afford the title compound as a white solid. Yield: 0.63 g  (28%). mp
78-83C LC-MS 412 (M + 1)+ to 1H NMR (300 MHz; CDC13): 8 9.60 (bs, 1H), 9.38
(s, 2H), 9.16 (s, 2H),  7.70-7.80 (m, 4H), 7.60-7.70 (m, 3H), 7.52 (d, 2H),
7.40 (dd, 2H), 7.22 (dt,  2H), 7.18 (dt, IH), 6.94 (dd, 1H), 3.08 (t, 2H),
2.85 (t, 2H) Example 45 15 N-(2
;[2-(4-Aminoiminomethylphenyl)ethvlthiolpbenvl1-2.4.5-trichloro-
beozenesulfonamide x CF3COOH (i) Amin
-[2-(I=amino-iminomegWphmyl)ethylthighm=e
Amino-2-[2-(4-cyanophenyI)ethylthio]benzene (0.670 g; 2.63 mmol) from  20
Example 44(i) above was dissolved in EtOH (presaturated with HCI; 2.5 mL),
and stirred for 2 days. The solvent was evaporated, the residue was
dissolved in toluene (50 mL) and concentrated in vacuo. The residue was
dissolved in 7M methanolic ammonia at '0C and stirred overnight. 'i he .
solvent was evaporated and crude product purified by preparative HPLC to
2s afford the sub-title compound. Yield: 0.47 g (66%). mp 228-30C LC-MS 272
(M + H)+ IH NMR (300 MHz; DMSO-d6): 8 9.42 (s, 2H), 7.80 (d, 2H), 7.4-7.5
(m,  30 3H), 7.2-7.3 (m, 2H), 7.12 (t, IH), 3.23 (t, 2H), 2.95 (t, 2H) 4fj;
1` .YK9.'?1.Y'!!P r. %:K'G'b!^i!L[ti' 1. ... ..`_'.:-n.'1 R . ... ... ..
...:' ... .r. .. .. ..... .. . .. .... .. ...::.vi Ll'[. :4'M1^'wRiC' WO
98/01422 Pc r/8E97/01150  



84 (ii)N- {2
[2-(4-Aminoiminomethylghenvl)ethvlthiolvhenyll-2.4.5-trichloro-
benzenesulfonamide x CF,000H.' .
Amino-2-[2-(4-aminoiminomethylphenyl)ethylthio]benzene (from step (i)
above) was attached to a Wang resin (0.7 mnol functional groups (benzyl  s
alcohol)/g) that had been modified with 4-nitrophenyl chloroformate as
follows: Wang resin (0.100 g; 0.7 mmol/g; 0.07 mmol) was added to a
solution of amino-2-[2-(4-aminoiminomethylphenyl)ethylthio]benzene  (0.054
g; 0.20 mmol) in N-methylpyrrolidone (2 mL). Triethylamine (0.100  mL) was
added and the mixture was gently stirred overnight at room to temperature.
The Wang resin was filtered off and washed five times with  CH2C12. The
resin was then sulfonated and deprotected as follows: The resin (0.004  g;
0.7 mmol/g; 0.0028 nunol) was swelled with CH2C12 (0.100 mL) and a  is
solution of 2,6-lutidine in CH2C12 (0.040 n1.; 1.0 mol/L; 0.040 mmol) was
added. A solution of 2,4,5-trichlorobenzenesulfonyl chloride (0.020 mL;
0.25  mol/L; 0.0050 mmol) was then added and the. resultant mixture was
shaken  at room temperature overnight. More 2,4,5-trichlorobenzenesulfonyl
chloride  (0.040 mL; 0.25 mol/L; 0.010 mmol) was added and the reaction
continued 20 for 3 days. The resin was filtered off and washed five times
with CH2C12.  The title compound was cleaved off using a 20% solution of
trifluoroacetic  acid in CH2Cl2 (2 x 5 mL) and the solvents were removed in
a vacuum  desiccator. To estimate the yield, the purity was determined by
LC-MS to  89%. 25 LC-MS: 516 (M + H)+, 514 (M - 1)'  30 WO 98/01422
PCT/SE97/01150  85 



Example 46 N-12-f2-(4-Amin oiminomethylphen ly
)ethvlthiolRhhenyl3-2-chloro-5- em thox -ybenzenesulfonamide x CF3000H The
title compound was prepared according to the procedure described in  5
Example 45 above, using 2-chloro-5-methoxyphenylsulfonyl - chloride instead
of 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 87% (LC). LC-MS: 476 (M
+ H)+, 474 (M - 1)"  io Example' 47 N-
12-f2-(4-Aminoiminomethylphenyl)ethylthiolphen ll-2 5-dibromo-
benzenesulfonamide x. CF3000 The title compound was prepared according to
the procedure described.in  Example 45 above, using.
2,5-dibromophenylsulfonyl chloride instead of  is
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 81% (LC). LC-MS: 570 (M +
l)+, 568 (M - 1)- maple 48 20 N-12-r2-(4-Aminoimin me ytp eny1 ethylthioj
hhenvl } -2.5-dichloro- benzenesulfonamide x CF3000H The title compound was
prepared according to the procedure described in  Example 45 above, using
2,5-dichlorophenylsulfonyl chloride instead of
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 69% (LC). u LC-MS: 480 (M +
H)+, 478 (M - 1)- 30 ..iG. Y9~~''L.":.?.: rte. `. a: i'.!i rt.:.'.:': ..
r..... .. .., i.~M1.. .a..L<1 a- ..'1:'.:.1.:... .....IRCn,'.IY? ~':V'.
.~. `J~.i+4~: Y_' WO 98/01422 PCrISE97101150  86  Example 49
N-12-12-(4-Aminoiminomethvlphenyl -et ylthiol-phenyl-2-methoxy 5
methylbenzenesulfonamide x CF3000H . 



The title compound was prepared according to the procedure described in  s
Example 45 above, using 2-methoxy-5-methylphenylsulfonyl chloride instead
of 2,4,5-trichlorobenzenesulfonyl chloride. -Yield: 84% (LC). LC-MS: 456 (M
+ H)+  io Example 50
N-12-[2-(4-Aminoiminomethylphenyl)ethylthio]phenyl}-2.3.5.6-
tetramgtbylbenzenesulfonamide x CF3000H The title compound was prepared
according to the procedure described in  Example 45 above, using
2,3,5,6-tetramethylphenylsulfonyl chloride instead  is of
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 84% (LC). LC-MS: 468 (M +
H)+, 466 (M - l)'  Ex=le 51 20
N-12-t2-(4-Aminoiminomethylphenvllethylthiolnhenyl}-3.4-dimethoxy-
benzenesulfonamide x CF3000H The title compound was prepared according to
the procedure described in  Example 45 above, using
3,4-dimethoxyphenylsulfonyl chloride instead of .
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 88% -(LC). 25 LC-MS: 472 (M
+ H)+, 470 (M - 1)'  30 WO 98/01422 PCT/SE97/01150  87 Example 52
N-{2-f2-(4-Aminoiminomethylphen, ly )ethylthio]phenvl}-3-bromo-
benzenesulfonamide x CF3COOH The title compound was prepared according to
the procedure described in  s Example 45 above, using 3-bromophenylsulfonyl
chloride instead of 2,4,5- trichlorobenzenesulfonyl chloride. Yield: 80%
(LC). LC-MS: 490 (M + H)+, 488 (M - 1)- 



io Ex a 53 N- (2-[2-(4-Aminoiminomethxlphenyl)ethvlthio]phenyj }
-3.4-dibromobenzene- sulfonamide x CF3000H The title compound was prepared
according to the procedure described in  Example 45 above, using
3,4-d'bromophenylsulfonyl chloride instead of  15
2,4,5-tdchlorobenzenesulfonyl chloride. Yield: 75% (LC). LC-MS: 570 (M + I
W, 568 (M - 1)'  Exammle 54 20 N- f
2-r2-(4-Aminoiminomethylohenyl)ethylthiolphenvl}-2-chloro-4-
ffuorobenzenesulfonamide x CF,COOR The title compound was prepared
according to the procedure described in  Example 45 above, using
2-chloro-4-fluorophenyisulfonyl chloride instead.  of
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 100% (LC). 25 LC-MS: 465 (M
+ H)`, 463 (M - 1)- 30 .h..'..  WO 98101422. PCr/SE97ro215o 88  Example 55
N- (2 12 -Aminoiminomet ylghgullet lthio]phenyl)-S-bromo-2
methoxybenzenesulfonamide x CE30OOH The title compound was prepared
according to the procedure described in  s Example 45 above, using
5-bromo-2-methoxyphenylsulfonyl chloride instead  of
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 85% (LC). LC-MS: 520 (M +
H)+  to Example 56 The title compounds of Examples 1 to 55 were tested in
Test A and/or B  and/or Test c above and were found to exhibit an IC, value
and/or a K;  



value (as appropriate) of less than 0.3 pM. Is Abbreviations  Ac = acyl DCC
= dicyclohexylcarbodiimide  DMF = dimethylformamide 20 EDC =
1-(3-ditnethylarninopropyl)-3-ethylcarbodiimide hydrochloride  Et = ethyl
Et2O = diethyl ether  EtOAc = ethyl acetate  EtOH = ethanol 2s h = hours
HCI(g) = hydrogen chloride gas HPLC = high performance liquid
chromatography  HOAc = acetic acid HOBt = N-hydroxybenzotriazole  3o LC =
liquid chromatography WO 98/01422 PCT/SE97/01150  89 Me = methyl  MeOH =
methanol THE = tetrahydrofuran s Prefixes n, s, i and t have their usual
meanings: normal, iso, secondary and  tertiary. ..~ _ .:.~~1 K'. :r ~a..:;
F: _Si _~,'!'. ~_ _~,.T~.S+.~T~. ~nom,~,;~.~;~ .~:~.~.. .. yr~.~~,.._,i~...
.~.~,..: - ...  ~J~E~Ia~Yl~l'=- a~ '-'.~' +~.~.~~'~=,ifii`?~cN'i..,cn+r:ica
Dwi'~~11~~.i+.. WO 98/01422 PCT/SE97/01150  90 Claims I II  1. A compound
of formula I, 



s R1 THIS SHEET HAS BEEN  REPLACED  R2 I I  Y (CH2 n -B R3  10 wherein  one
of R1 and RZ represents a structural fragment of formula la  ZSO2--Ar 1 la
15 and the other represents R4;  Z represents 0 or N(W); R3 represents one
or more optional substituents selected from OH, halo,  so cyan, nitro,
C(O)OR6, C1-6 alkoxy or C1. alkyl (which two latter groups are  optionally
substituted and/or terminated by one or more halo or hydroxy  group) or
N(R)R8; R4 represents H, OH, halo, cyano, nitro; C(O)OR6, C1.6 alkoxy or
C1.6 alkyl  (which two latter groups are optionally substituted and/or
terminated by one  u or more halo or hydroxy group) or N(R')R8; Ar'
represents phenyl, C,_3 alkylphenyl, C,.3 alkyldiphenyl, C3., cycloalkyl,
C,.3-alkyl-C3.,-cycloalkyl, C,.3-alkyl-di-Cs.rcycloalkyl, naphthyl, C1.3
alkylnaphthyl, thienyl, imidazolyl or isoxazolyl, all of which may be
substituted by one or more substituent selected from OH, halo, cyano,
nitro, 30 C(O)OR6, C1.6 alkoxy or C1.6 alkyl (which two latter groups are
optionally WO 98101422 PCT/SB.97/O11SO  91 substituted and/or terminated by
one or more halo or hydroxy group) or  N(R7)R8; 



Rs represents H, C,., alkyl, phenyl or Ci.3 alkylphenyl (which three latter
groups are optionally substituted and/or terminated by one or more  s
substituent selected from OH, halo, cyano, nitro, C(O)OR9, C(O)N(R1)R",
P(O)(R12)R13, P(O)(OR14)OR15, S(O)2(R16)R17, S(O)2N(R18)R19, C1,6alkoxyor
C1.6 alkyl (which two latter groups are optionally substituted 'and/or
terminated by one or more halo or hydroxy group) or N(R20)R21); Y
represents 0, S, S(O), S(O)2 or N(R22); 1o R10 and R" independently
represent H, OR23, C(O)R24, OC(O)R2S, C(O)OR26,  C,.4 alkyl, (which latter
group is optionally substituted and/or terminated by  one or more
substituent selected from C1.4 alkyl, OR27, N(R2B)R29, C(O)OR30
C(O)N(R31)R32, P(0XR33)R34, P(O)(OR3S)OR36 and S(O)2N(R3)R38),
-(CH2CH2O-)PR39 or, together with ,.the nitrogen atom. to which they are
1s attached, form a C,.7 nitrogen-containing, aromatic or non-aromatic,
ring  which ring may.: contain a further. heteroatom or group (as
appropriate)  selected from 0, S and N(R0) and may further be substituted
by one or  more substituent selected from C(O)R41, C(O)OR42 or
C(O)N(R43)R44; R28, R29, R3, R3', R32 and R4p independently represent H or
C,;, alkyl, which  20 latter group is optionally substituted and/or
terminated by one or more  substituent selected from C(O)R4S, C(O)OR'6 or
C(O)N(R4)R48; at each occurance, R6, R7 and R8 independently represent H or
C,., alkyl;  R9 R12 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22 R23 R24 R25 R26
R27  R33, R34, R35, R36P R37, R38, R39, R41, R42, R43, R4a, R45, X46, R47
and R'8  25 independently represent H or C1., alkyl; n represents 0, 1, 2,
3 or 4; p represents 1, 2, 3, 4, 5 or 6; and B represents a structural
fragment of formula lb, Ic, Id or le rH1S SH'_ E AS -~---a  REPLACCD BEEN
.~v+.+~~saear.e..:fi~F.^t'~..-~..:... . .:., .. .: ..s... ... .., .s... ..
...:::i...... .,.~:::A:i.:..;;::->>.>:.~''r:'~r:'.:,'~~eelr
:~M_.:~f.........." 



------------------- WO 98/01422 PCT/SE97/01150 92 THIS SHEET HAS BEEN
REPLACED  \ X2 2 2 H I H M.Iz lb Id  wherein X1 and X2 independently
represent a single bond or CH2;  or a pharmaceutically acceptable salt
thereof s 2. A compound of formula I, as defined in Claim 1, wherein, when
B  represents a structural fragment of formula Ib, Id, le or Ic in which
latter  fragment X' and X2 both represent CH2, then n represents 2. 3. A
compound of formula I, as defined in one Claim 1, wherein n  io represents
2. 4. A compound of formula I, as defined in any one of the preceding
claims,  wherein R2 represents a structural fragment of formula la and R'
represents  R`. is 5. A compound of formula I, as defined in any one of the
preceding claims,  wherein Z represents 0 or N(R5), in which latter case Rs
represents C1-6 alkyl  terminated by C(O)N(R'o)Ru. 20 6. A compound of
formula I, as defined in any one of the preceding claims,  wherein R3 is
not present, or represents methyl, chloro or methoxy. WO 98101422 I :.
PCT/SE97ro1150  THIS SHEFT BEEN Rr'PL ACE; << 93 7. A compound of formula
I, as defined in any one of the preceding claims,  wherein Art represents
substituted phenyl. 



8. A compound of formula I, as defined in any one of the preceding claims
s wherein Y represents 0. 9. A compound of formula I, as defined in any one
of the preceding claims  wherein B represents a structural fragment of
formula Ib. to 10. A compound as claimed in Claim I which is: N- { 3-
[2-(4-aminoiminomethylphenyl)ethoxy]phenyl } benzenesulfonamide;
benzenesulfonic acid-{3-[2-(4-aminoirriinomethylphenyl)ethoxy]-5-
methyl}phenyl ester, *N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}.-2-
is chlorobenzenesulfonamide; N-
{3-[2-(4-aminoiminoniethylphenyl)ethoxy]phenyl}-2-cyanobenzene-
sulfonamide; N- { 3 - [2-(4-am inoiminomethylphenyl)ethoxy]phenyl }
-2-fluorobenzene- sulfonamide; 20 N-
{3-[2-(4aminoiminomethylphenyl)ethoxy]phenyl}-2-(trifluoromethoxy)-
benzenesulfonamide; N-
(3-[2-(4-aminoiminomethylphenyl)ethoxy)phenyl}-4-fluorobenzene-
sulfonamide; N
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}-2,5-dimethylbenzene- 25
sulfonamide; N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}
-5-chlorothiophene-2- sulfonamide; _- N
{3-[2-(4aminoiminomethylphenyl)etboxy]phenyl}-l-methylimidazole-3-
sulfonamide; 3o
N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}-3,5-dimethylisoxazole- .
-erg ._. _. ::-ri'V.iF.::F~.i:.'~'til~i=k i=_~~f;.a!i9G'l.srr.:': .: :n:
.'. -...- ..: !:.-':4.i i. ,.c57*;+rr.y:i'.~+. fu~-.f~`-`~'?:x's'.`.'.....
:.....- .. ....... .. .. ..-ir:. .....~.s ..r .. ..ti..i~.,."L . THIS SHEET
HAS BEEN  REPLACED 



WO 98101422 _- ' PCT/SE97101150.  94 4-sulfonamide;  N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}benzylsulfonamide;  N-
{3-(2-(4-aminoiminomethylphen yI)ethoxy]phenyl}-2,5-dichlorothiophene-
3-sulfonamide; s
N-(3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylphenyl}-2-
chlorobenzenesulfonamide; N-
(3-[2-(4-aminoiminomethylphenyl)ethoxy]-2-methylphenyl}-
benzenesulfonamide; N-
{5-[2-(4-aminoiminomethylphenyl)ethoxy]-2-methylphenyl}benzene- to
sulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylphenyl}benzene-
sulfonamide; N
{3-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}benzenesulfonamide;
N-(2-chlorophenyl)sulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- is
methylphenylaminoacetic acid, ethyl ester,
N-(2-chlorophenyl)sulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylaminoacetamide; N-(2-chlorophenyl)sulf onyl-3-
[2-(4-aminoiminomethylphenyl)ethoxy]-5- methylphenylaminoacetic acid; 20
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino}propanoic acid, ethyl ester, 2-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-N-(2-chlorophenyl)sulfonyt-5-
methylphenylamino) propanamide; N-(2-chlorophenyl)sulfonyl-2-
{3-(2-(4-aminoinzinomethylphenyl)ethoxy}-5- 25 methylphenylamino}propanoic
acid; N-(2-chlorophenyl)sulfonyl-2-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- methylphenylamino}propanoic
acid, methyl ester;  



N-(2-chlorophenyl)sulfonyl-3- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino}butanoic acid, ethyl ester, 3o
3-{3-[2-(4-aminoiminomethylphenyl)ethoxy]-N-(2-chlorophenyl)sulfonyl-5 WO
9801422 - PCT/SE97/01150  THIS SHEET HAS BEEN 95 REPLACED J
methylphenylamino) butanamide; N-(2-chlorophenyl)sulfonyl-3-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- methylphenylamino} butanoic
acid; N-(2-chlorophenyl)sulfonyl-4-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- s methylphenylamino}pentanoic
acid, ethyl ester, 4-
{3-[2-(4-aminoiminomefhylphenyl)ethoxy]-N-(2-chlorophenyl)sulfonyl-5-
methylphenylamino } pentanamide; N-(2-chlorophenyl)sulfonyl-4-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-  methylphenylamino)pentanoic
acid; to N-(2-chlorophenyl)sulfonyl-5-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- methylphenylamino}hexanoic acid,
ethyl ester, 5- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-
N-(2-chlorophenyl)sulfonyl-5- methylphenylamino } pentanamide;
N-(2-chlorophenyl)sulfonyl-5- { 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
is methylphenylamino}hexanoic acid;
N-phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]phenylamino- acetic
acid, ethyl ester;
N-phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]phenylamino- acetic
acid; 20 N- { 3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}
-N-(2-hydroxyethyl)- benzenesulfonamide; . N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl} -N-(dimethyloxo-
phosphinylmethyl)-benzenesulfonamide;  



2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- 25.
methylphenyl ester,
benzenesulfonicacid,3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl ester,
2-chloro-4-fluorobenzenesuffonic acid, 3-[2-(4-aminoiminomethylphenyl)-
ethoxy]-5-chlorophenyl ester; 2-chlorobenzenesulfonic acid,
3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- 30 methoxyphenyl ester; .. .....
... ... ... .... ..i.3rs:\.'~.k.a..4ijL^i'1ifit,.f~:i:`~v~iwt:cii 7ieic. ..
.. .. .>::'`.::: 1=...': .na ~r .+~$is. WO 98/01422 PCT/SE97101150  THIS
SHEET HAS BEEN 96 REPLACED  2-chlorobenzenesulfonic acid,
3-[2-(4-aminoiminomethylphenyl)ethoxy]-5- ethylphenyl ester, N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}benzenesulfonamide;  N- {
2- [2-(4-aminoiminomethylphenyl)ethylthio]phenyl} -2,4,5-trichloro- s
benzenesulfonamide; N- (2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl }
-2-chloro-5- methoxybenzenesulfonamide; N- ( 2-
[2-(4-aminoiminomethylphenyl) ethylthio]phenyl } -2, 5-dibromo-
benzenesulfonamide; io N-{2-[2-(4-aminoiminomethylphenyl)
ethylthio]phenyl}-2,5-dichloro- benzenesulfonamide; N-
{2-[2-(4-aminoiminomethylphenyl)-ethylthio]-phenyl} -2-methoxy-5-
methylbenzenesulfonamide; N-
(2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-2,3,5,6- is
tetramethylbenzenesulfonamide; N- (2- [2-(4-aminoiminomethylphenyl)
ethylthio]phenyl } -3,4-dimethoxy- benzenesulfonamide; N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl} -3-bromo- 



benzenesulfonamide; 20
N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-3,4-dibromobenzene-
sulfonamide; N- { 2- [2-(4-aminoiminomethylphenyl)ethylthi o] phenyl
}.-2-chloro-4- fluorobenzenesulfonamide; or N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio] phenyl } -5-bromo-2- 25
methoxybenzenesulfonamide. 11. A compound of formula I, as defined in Claim
1, provided that R'  represents a structural fragment of formula la and R2
represents R`. 3o 12. A compound of formula I, as defined in Claim 1,
provided that Ar' WO 98/01422 PCT/M7/01150  THIS SHEET HAS BEEN . 97
REPLACED  :represen tuted phenyl. 13. A compound of formula I, as defined
in Claim 1, provided that Rs is not  substituted by P(O)(OR14)OR15,
S(O)2(R16)R17 or S(O)2N(R'")R19. 5 14. A compound of formula I, as defined
in Claim 1, provided that Rt0  and/or R" represent H or unsubstituted C1-4
alkyl. 15. A compound of formula I, as defined in Claim 1, provided that y
to represents 0, S or N(R). 16. A compound of formula I, as defined in
Claim 1, provided that B  represents a structural fragment of formula Ib,
Ic or Id. is 17. A compound of formula I, as defined in Claim 1, provided
that R2  represents a structural fragment of formula la and R' represents
R4. 18.'A compound of formula I, as defined in Claim 1, provided that Art
does  not represent optionally substituted phenyl. 20 19. A compound of
formula I, as defined in Claim 1, provided that Rs is  



substituted by P(O)(OR14)OR's, S(O)2(R1)R17 or S(O)2N(R18)R". 20. A
compound of formula I, as defined in Claim 1, provided that R10  2s and/or
R" do not represent H or unsubstituted C,.4 alkyl. 21. A compound of
formula I, as defined in Claim 1, provided that Y  represents S(O) or
S(O)2. 3o 22. A compound of formula I, as defined in Claim 1, provided that
B 1t~...:ae`n"aa~uear...e~d`:~yah:+.v'iF:+'m.e4eCi`IL~+'?i;
~i.::>~i.ciF:ai4_+:'.:.+.+k1'..a_v...~.... ..y-...+:. ,.:::-.r.., .. r. ..
.a. r.. .. :, vt ;.::.'~,;. e:. ~.:. w_. .,,.thJic+l`,xrov' Qg'067 36 ~ INS
T SHT Y, I U PLACEMENT SHEET,  REPLACE!19991 15 D98 THIS S HEET HAS BEEN
REPLACED  represents a structural fragment of formula le. 23. A
pharmaceutical formulation including a compound as defined in any one of
Claims 1 to 22, or a pharmaceutically acceptable salt thereof; in  s
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.
24. A compound as defined in any one of Claims 1 to 22, or a
pharmaceutically acceptable salt thereof, for use as a pharmaceutical. iu
25. A compound as defined in any one of Claims 1 to 22, or a
pharmaceutically acceptable salt thereof; for use in the treatment of a
condition where inhibition of thrombin is required. 26. A c o m p o u n d
as defined i n any . -one of. Claims 1 to 22, or a  15 pharmaceutically
acceptable salt thereof; for use in the -treatment of  thrombosis. 27: A
compound of formula I as defined in any one , of Claims 1 to 22, or  a
pharmaceutically acceptable salt thereof for use as an ' anticoagulant m .
28. The use of 'a compound I as defined in any one of Claims 1 to 22, or a



pharmaceutically acceptable salt thereof as active ingredient in the
manufacture of a medicament for the treatment of a condition where
inhibition of thrombin is required. 25 . 29. The use as claimed in Claim
28, wherein the condition is thrombosis. t .. REPLACEMENT SHEET THIS :REF T
HAS BBEN iwCIEMENT SHEET  15 DEC 1999 99  30. The use as claimed in Claim
28, wherein the condition is hypercoagulabi-lity  in blood and tissues. 31.
The use of a compound defined in any one of Claims 1 to 22, or a
pharmaceutically acceptable salt thereof, as active ingredient in the
manufacture  of an anticoagulant. 32. A process for the preparation of
compounds of formula I which  comprises: (a) reaction of a compound of
formula II,  R2  I I1 YH  R3 wherein R', R2, R3 and Y are as defined in
Claim 1 with a compound of  .formula III, L'-(CN B III  wherein L'
represents a suitable leaving group and n and B are as defined  in Claim 1;
(b) reaction of a compound of formula IV, THIS SHEET HAS BEEN - _------ -
-- -..- 



REPLACED WO 98101422 - - J - PCTISE97101150  100  Rta R2 IV  s Y (CH B R3
wherein. one of R" and R2' represents ZH and the other represents and  Z,
Y, n and B are as defined in Claim I with a compound of formula  to V,
L2-SO2-Ar' V  wherein L2 is a suitable leaving group and Art is as defined
in Claim 1;  (c) for compounds of formula I in which Y represents 0 or S,
reaction of  a compound of formula V1,. Is R1 R2 . VI  YaH 20 3 wherein Y'
represents 0 or S and R', R= and R3 are as defined in Claim 1  with a
compound of formula VII, HO-(CH2)~-B VII  25 wherein n and B are as defined
in Claim 1; (d) for compounds of formula I wherein B represents a
structural fragment  of formula lb or Id, reaction of a compound of formula
VIII, ---------- -----  WO 98101422 PCT/SE97/01150  



101 =THIS T HAS BEEN ACED . R2  I /OCH2CH3  Y--(CH2)n-B -c( VIII  R3 NH
wherein B' represents 1,4-phenylene or 1,4-cyclohexylene and R', R2, R3, Y
and n are as defined in Claim I with ammonia gas; (e) for compounds of
formula I wherein B represents a structural fragment  of formula Ib or Id,
reduction of a compound of formula IX, s R1 NH2  Y-(CH2)n-8--~( IX  10 R
NOH wherein R', R2, R3, Y and n are as defined in Claim 1 and B' is as
defined  above; (f) for compounds of formula I wherein B represents a
structural fragment  is of formula lb or Id, reaction of a compound of
formula X, R2  20 Y-(CH2?n-B CN x  R3 77  WO 98/01422 PCP/SE"/D11500 .102
if THIS SHEET HAS BEEN I  REPLACED f.  wherein R', R2, R3, Y and n are as
defined in aim 1 an is W&tmed  



above; (g) for compounds of formula I wherein Y represents S(O) or S(O)2,
oxidation of a corresponding compound of formula I wherein Y represents  s
S; (h) for compounds of formula I wherein Z represents N(R) and R3
represents optionally substituted C14 alkyl, phenyl or C1,3 allcylphenyl,
reaction of a corresponding compound of formula I wherein Z represents NH
with a compound of formula XI, 10 L2_Ra XI  wherein Rs' represents
optionally substituted C14 alkyl, phenyl or C1-3  alkylphenyl and L2 is as
defined above; (i) for compounds of formula I wherein Z represents N(R5)
and RS represents  CI-6. alkyl, phenyl or C,.3 alkylphenyl, all of which
are substituted and/or  1s terminated by C(O)N(R10)R' L, reaction of a
corresponding compound of formula I wherein Rs represents C1.6 alkyl,
phenyl or C,.3 alkylphenyl, all of  which are substituted and/or
terminated, by C(O)OR9, and R' is as defined  in Claim 1, with a compound
of formula XII, HN(R10)R'1 XII  20 wherein R10 and R" are as defined in
Claim 1; (j) for compounds of formula I wherein Z represents N(R5) and RS
represents  CI.6 alkyl, phenyl or C1.3 alkylphenyl, all of which are
substituted and/or  terminated by C(O)OH, hydrolysis of a corresponding
compound of formula  I wherein RS represents C,.6 alkyl, phenyl or C1.3
alkylphenyl, all of which 2s are substituted and/or terminated by C(O)OR9
and R9 represents C,.,, alkyl;  or (k) for compounds of formula I wherein Z
represents N(R5) and R3  represents (CH2)2C(O)OR9 and R9 is as defined in
Claim 1, reaction of a  corresponding compound of formula I wherein- R5
represents H with. a  30 compound of formula XIII, 



WO 98/01422 PCT/SE97/01150 rH/s _  103 PLACES BEEN  CH2=CH-C(O)OR9 -XIIl ,
wherein R9 is as defined- in Claim 1. .. - ~ .rte..-.-_ r,~ . .a~'. _ :,
ti: .. ` ...  +:mid:=i ~~",M-:~'::t~:a ~e.~.S$17~SifiP~Sif~flFl~i '' +i:.
;Y:nxinti ~.`.<~~..~a::~iw~~ir`~nOY''tiY.4~:
s~i~G-..ACS':"G=,'+~+#.:.:''?-~:vilil.' "hEPLACED SHEETS SG ^ Description
paged .....to page ~}.;~C.,  IEpLMFMENT SN  WClaim(s) to paged Q .
oG~r,~~ot ^ S E~ ~-Is ....... 0 paged  Graving( ) .r=ed ....... to ps~g d'
^ a~~t~a~t : p~~ 90 REPLACEMENT SHEET  O 6 FEB 2001 1. A compound of
formula !,  RI  (l(R2 Y-(CH2)n 8  R3 s wherein one of R' and RZ represents
a structural fragment of formula la  OZ-Art  and the other represents R4; Z
represents 0 or N(Rs); 10 R3 represents one or more optional substituents
selected from OH, halo,  cyano, nitro, C(O)0R~ C1.6 alkoxy or C,-6 alkyl
(which two latter groups are  optionally substituted and/or terminated by
one or more halo or hydroxy  group) or N(R')R8; 



R4 represents H, OH, halo, cyano, nitro, C(O)OR6, C1.6 alkoxy or C1-6 alkyl
15 (which two latter groups are optionally substituted and/or terminated by
one  or more halo or hydroxy group) or N(R)R$; Ar' represents phenyl, C1.3
alkylphenyl, C1.3 alkyldiphenyl, C3.7 cycloalkyl,  C,-3-t
kyl-C3-7-cycloalkyl, C1.3-alkyl-di-C3-rcycloalkyl, naphthyl, C,.3
alkylnaphthyl, thienyl, imidazolyl or isoxazoly], all of which may be 20
substituted by one or more substituent selected from OH, halo, cyan, nitro,
C(O)OR6, C1-6 alkoxy or C1.6 alkyl (which two latter groups are optionally
substituted and/or terminated by one or more halo or hydroxy group) or
N(R7)R8; R5 represents H, C1 alkyl, phenyl or C1_3 alkylphenyl (which thrce
latter  25 groups are optionally substituted and/or terminated by one or
more J,E PLACE'! iET FRACENIEN l SIIF;  91 substituent selected from OH,
halo, cy i o , )OR' , C(O)N(RI)R11,  p(O)(R12)R'3, p(O)(ORi)ORIS,
S(O)2(R16)R17, S(O)2N(R'8)RI9, CI-6 alkoxy  or C1_6 alkyl (which two latter
groups are optionally substituted and/or  terminated by one or more halo or
hydroxy group) or N(R2)R21); 5 Y represents 0, S, S(O), S(0)2 or N(R22);
R10 and R" independently represent H, OR23, C(O)R24, OC(O)R2S,  C(O)OR2G,
CI-4 alkyl, (which latter group is optionally substituted and/or
terminated by one or more substituent selected from C1.4 alkyl, OR27,
N(R28)R29, C(O)OR30 C(O)N(R31)R32, P(0)(R33)R34, p(0)(OR3)OR36 and  10
S(O)2N(R37)R3s), -(CH2CH2O-)pR39 or, together with the nitrogen atom to
which they are attached, form a C4.7 nitrogen-containing, aromatic or non-
aromatic, ring which ring may contain a further heteroatom or group (as
appropriate) selected from 0, S and N(R40) and may further be substituted  



by one or more substituent selected from C(O)R4L, C(O)OR42 or  15
C(O)N(R43)R44; R28, R29, R3, R31, R32 and R40 independently represent H or
CI-6 alkyl,  which latter group is optionally substituted and/or terminated
by one or  more substituent selected from C(O)R', C(O)OR4' or C(O)N(R4)R48;
at each occurance, R6, R7 and Ra independently represent H or C1.4 alkyl;
20 RyR' R'3 R'4R'5R16R17RISRI9R2nR21 Rea, Rai Rana ResR26R27  R33, Rid,
R3S, R36, R37, R38, R39, R41, R42, R43, R", R45, R46, R47 and R48
independently represent H or CI-4 alkyl; n represents 0, 1, 2, 3 or 4; p
represents 1, 2, 3, 4, 5 or 6; and 25 B represents a structural fragment of
formula Tb, Ic, Td or le MEET  REPLA:C='... G G 4LACEMENT SHEET.  92 XNN"X2
HN NH2 HNI'NH2 HN NH2 NH2  Ib C Id Ie  wherein X' and X2 independently
represent a single bond or CH2;  or a pharmaceutically acceptable salt
thereof; s provided that: (a) when one of R' and R2, together with R3,
represents 1 to 3 optional  substituents selected from 10 CI-6 alkyl (which
alkyl group is optionally unsaturated, cyclic or  substituted by one or
more OH groups), trifluoromethyl,  



C1_6 alkoxy (the alkyl part of which is optionally unsaturated and/or
cyclic), 15 OH, halo, cyano, nitro or C(O)OR6 (in which group R6 represents
H or optionally unsaturated  and/or optionally cyclic C1 alkyl); Y
represents 0, S or N(R2); n represents 0, 1, 2, 3 or 4; and 20 B represents
a structural fragment of formula Ic; then the other of R' and R2 does not
represent a structural fragment of  formula la in which: Ar' represents
phenyl, C1.3 alkylphenyl, C3", cycloalkyl, naphthyl,  CI-3 alkylnaphthyl,
thienyl, imidazolyl or isoxazolyl (all of which  25 groups are optionally
substituted by one or more substitucnts i7(.r1  93 selected from OH, halo,
cyano, nitro, C(O)OR6, C1.6 alkyl (which  latter group is optionally
substituted by one or more hydroxy  groups), trifluoromethyl, C1,6 alkoxy,
trifluoromethoxy,  perfluoroethoxy or N(R')R8); and 5 Z represents 0 or
NR5, wherein RS represents H, phenyl, C1.3  alkylphenyl, C1.6 alkyl (which
alkyl group is optionally substituted  by one of C(O)OH or N(R2)R21, or
which alkyl group is optionally  substituted by one or more groups selected
from OH and C1-6  alkoxy (which latter group is optionally substituted by
one or more 10 OH groups)) or C I-4 alkyl substituted by P(O)R 12R' 3
(wherein R12  and R13 independently represent C1-4 alkyl), wherein, in the
above proviso, unless otherwise indicated, the term  "alkyl" denotes
acyclic, saturated alkyl groups; and 15 



(b) the compound is not 6-((2-chlorobenzenesulfonyl)-(3-[[l-
aminoimino-methyl)piperidin-4-yl] methoxy]-5-methylphenyl } amino)-
hexanoic acid methyl ester. 20 2. A compound of formula I,  ZS02 Art  Rd I
\ I  Y-(CH s)riB R3  wherein Z represents 0 or N(RS); R3 represents one or
more optional substituents selected from OH, halo,  25 cyan, nitro,
C(O)ORO, C1.(,alkoxy or C1-1 alkyl (which two latter groups are
TREPL!ACEMENi! ~ EET r,rn 2001 9FPI,A(;FMrNT ;;;;  94 optionally
substituted and/or terminated by one or more halo or hydroxy  group) or
N(R)R"; R4 represents H, OH, halo, cyan, nitro, C(O)OR6, Cl-6 alkoxy or C1
6 alkyl  (which two latter groups arc optionally substituted and/or
terminated by one  5 or more halo or h drox y y group) or N(R7 R8' Ar'
represents phenyl, which may be substituted by one or more substituent
selected from OH, halo, cyan, nitro, C(O)OR6, C1.6 alkoxy or C1.6 alkyl
(which two latter groups are optionally substituted and/or terminated by
one  or more halo or hydroxy group) or N(R7)R8; 10 R5 represents H, C1_6
alkyl, phenyl or C1.3 alkylphenyl (which three latter  groups are
optionally substituted and/or terminated by one or more  



substituent selected from Of, halo, cyano, nitro, C(O)OR9, C(O)N(R'5R"
P(O)(R12)R13 C1.6 alkox or C Y 16 alkyl (which two latter groups are
optionally substituted and/or terminated, by one or more halo or hydroxy
15 group) or N(R3)R2'); Y represents O, S or N(R22); at each occurance, R6,
R7 and R8 independently represent H or C,.4 alkyl;  R9, R10, R' 1, R12,
R13, R2o, R2' and R22 independently represent H or Cl-4  alkyl; 20 n
represents 0, 1, 2, 3 or 4; p represents 1, 2, 3, 4, 5 or 6; and B
represents a structural fragment of formula Tb, Tc or id  N~,X  X, Z HN NH
2 HN z z NHZ  lb Ic Id wherein REPI,^' id'i' SHEET  25 X1 and X2
independently represent a single bond or CH2; LO6~ ^~~~ REPLACtivIcri I
SHEET 1. MA'i  95 or a pharmaceutically acceptable salt thereof. i J f~ ...
LL) 2001 ij  3. A compound of formula I, R2  I \ 1  Y-(CH2)2-B  



R3 5 wherein one of R1 and 1t2 represents a structural fragment of formula
la  zSO2 AM I la  and the other represents R4; Z represents 0 or N(R5); 10
R3 represents one or more optional substituents selected from OH, halo,
cyano, nitro, C(O)OR6, C!_6 alkoxy or C1.6 alkyl (which two latter groups
are  optionally substituted and/or terminated by one or more halo or
hydroxy  group) or. N(R')R8; R4 represents H, OH, halo, cyano, nitro,
C(O)OR6, C,.6 alkoxy or C1.6 alkyl  is (which two latter groups are
optionally substituted and/or terminated by one  or more halo or hydroxy
group) or N(R)Re; Arl represents phenyl, C1.3 alkylphenyl, C1.3
alkyldiphenyl, C3.7 cycloalkyl,  C1.3-alkyl-C3.7-cycloalkyl,
C,.3-alkyl-di-C3.7-cycloa1kyl, naphthyl, C1.3  alkylnaphthyl, thienyl,
inudazolyl or isoxazolyl, all of which may be 20 substituted by one or more
substituent selected from OH, halo, cyan, nitro,  C(O)OR6, C1.6 alkoxy or
C1_6 alkyl (which two latter groups are optionally  substituted and/or
terminated by one or more halo or hydroxy group) or  N(R7)Ra; R5 represents
H, C1.6 alkyl, phenyl or C1.3 alkylphenyl (which three latter  25 groups
are optionally substituted and/or terminated by one or more 96  substituent
selected from OH, halo, cyan, nitro; C(O)OR9, C(O)N(R10)R11'  P(O)(12 13,
14 15 16 17 18 19 R )R , P(O)(OR )OR , S(O)2(R )R , S(O)2N(R )R , C1-6
alkoxy or C1.6 alkyl (which two latter groups are optionally substituted
and/or  terminated by one or more halo or hydroxy group) or N(R20)R21); 5 Y
rcprcscnts 0, 8, S(0), S(0)2 or N(R22); 



R10 and R1' independently represent H, OR23, C(O)R24, OC(O)R25,  C(O)ORS,
C1.4 alkyl, (which latter group is optionally substituted and/or
terminated by one or more substituent selected from C,4 alkyl, OR27,
N(R28)R29, C(O)OR30 C(O)N(R31)R32, P(0)(R33)R34, P(O)(OR3)OR36 and to
S(0)2N(R3)R38), -(CH2CH20-)1,R39 or, together with the nitrogen atom to
which they are attached, form a C4-7 nitrogen-containing, aromatic or non-
aromatic, ring which ring may contain a further heteroatom or group (as
appropriate) selected from 0, S and N(R4) and may further be substituted
by one or more substituent selected from C(O)R41, C(O)OR42 or  15
C(O)N(R43)e; .R28, R29, R3, R31, i and X40 independently represent H or
C1-6 alkyl,  which latter group is optionally substituted and/or terminated
by one or  more substituent selected from C(O)R45, C(0)0R46 or
C(O)N(R4)R48; at each occurance, R6, R7 and R8 independently represent H or
C1.4 alkyl; 20 R9, R13 R14, R15, R16 R17 R's, R19, R20, R22 K23 R24' j R26
R27 , , , , , , , , , , , , 7 , , , , R33, R34, R35, R36, R37, R38, R39,
R41, R42, R43, e, R4S, I e', R47 and R48 independently represent H or C14
alkyl;  p represents 1, 2, 3, 4, 5 or 6; and D represents a structural
fragment of formula Ib, Ic, Id or le  X\' x2 HN NH 2 HNNHz HN NH z NH2 25
lb le Id le REPLACEMENT SHEET  06FEB 2001 ~{EPLACC.MLI ',:Ii ;1- 97 wherein
X' and X2 independently represent a single bond or CH2;  



or a pharmaceutically acceptable salt thereof. 5 4. A compound of formula
I, as defined in Claim 1, wherein, when B  represents a structural fragment
of formula 1b, Id, 1e or Ic in which latter  fragment XI and X2 both
represent CH2, then n represents 2. 5. A compound of formula I, as defined
in Claim 1, wherein n represents 2.  10 6. A compound of formula 1, as
defined in any one of Claims I and 3 to S.  wherein R2 represents a
structural fragment of formula Ia and RI represents  R. 15 7. A compound of
formula I, as defined in any one of the preceding claims,  wherein Z
represents 0 or N(R), in which latter case RS represents C1_6  alkyl
terminated by C(O)N(R1)R11. 8. A compound of formula I, as defined in any
one of the preceding claims,  20 wherein R3 is not present, or represents
methyl, chloro or xnethoxy. 9. A compound of formula I, as defined in any
one of the preceding claims,  wherein Ar' represents substituted phenyl. 25
10. A compound of formula 1, as defined in any one of the preceding claims
wherein Y represents O. 1 l . A compound of formula I, as defined in any
one of the preceding claims  wherein B represents a structural fragment of
formula Ib. REPLACE,-,--'N`T.-- `HEFT  30 0 6 FEr 2i;U1 REPLACEMENT SHEET
98 12. 1.1 compound as claimed in Claim I which is:
N-(3-[2-(4-aminoiminomethylphenyl)ethoxyJphenyl)benzenesulfonamide;
benzenesulfonic acid- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
xncthyl}phenyl ester; 



5 N-{3-[2-(4-aminoiminornethylphenyl)ethoxy]phenyl}-2-chlorobcnzene-
sulfonamide; N- {3-[2-(4-aminoiminomethylphenyl)ethoxyJphenyl)
-2-oyanobenzene- sulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl)-2-fluombenzene- 1 o
sulfonamide; N- {3-[2-(4-aninoiminomethylphenyl)ethoxylphenyl}
2-(trifluoromcthoxy)- benzenesulfonamide; N- {
3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl) -4-fluorobenzene-
sulfonamide; 15 N- (3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}
-2,5-dimethyl- benzenesulfonamide; N-
{3-[2-(4-aminoimiuomethylphenyl)ethoxy]phenyl}-5-chlorothiophene-2-
sulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)cthoxy]phenyl}-1-methylimidazole- 20
3-sulfonamide; N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl }
-3,5-dimethyl- isoxazole-4-sulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl} benzylsulfonamide;  N-
{3-[2-(4-aminoi.minoniethylphenyl)cthoxy]phenyl} -2,5-dichloro 25
thiophene-3-sulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylpheny1) -2-chloro-
benzenesulfonamide; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-2-methylphenyl}-belazene-
sulfonamide; 06411 99  N-
{S-[2-(4-aminoiminomethylphenyl)ethoxy]-2-methylphenyl } benzene-
sulfonamide; 



N {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylphenyl}benzene-
sulfonamide; 5 N {3-[2-(4-aminoiminomethylphenyl)cthylthio]phenyl}benzene-
sulfonamide;
N-(2-chlomphenyl)sulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylaminoacetic acid, ethyl ester; N-(2-chlorophenyl) sulfonyl-3
-[2-(4-aminoiminomethylphenyl)cthoxy]-5- 10 methylphenylnminoacetamide;
N-(2-chlorophenyl)su lfonyl-3-[2-(4-aminoiminomethylphenyl)othoxy]-5-
rnethylphenylaminoacetic acid; N-(2-chlorophenyl)sulfonyl-2- f
3-[2-(4-aminoiminomethylphenyl)ethoxy]- 5-methylphenylamino}propanoic acid,
ethyl ester; 15 2-
(3-[2-(4-aminoiminomethylphenyl)ethoxy]-N-(2-chlorophcnyl)sulfonyl-
5-methylphenylamino } prop anamide; N-(2-chlorophenyl) sulfonyl-2- {3
-[2-(4-aminoiniinomethylphenyl)ethoxy]- 5-methylphenylamino)propanoic acid;
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aniinoiminomethylphenyl)ethoxy]- 20
5-methylphenylamino}propanoie acid, methyl ester;
N-(2-chlorophenyl)sulfonyl-3- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-
5-methylphenylamino}butanoic acid, ethyl ester; 3-
{3-(2-(4-arninoiminomethylphenyl)ethoxy]-N-(2-chlorophenyl)sulfonyl-
5-methylphenylamino}butanamide; 25
N-(2-chlorophenyl)sulf'onyl-3-{3-[2-(4-aminoiminomethylphenyl)ethoxy]-
5-methylphenylamino} butanoic acid; N-(2-chlorophenyl)sulfonyl-4-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]- 5-methylphenylamino}pentanoic
acid, ethyl ester; 4-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]-N-(2-chlorophcnyl)sulfonyl 30
5-methylphenylamino}pentanamide; REPLACEMENT SHEET  0 6 rid 2001 



RFPLACEMtlti i SrIEk  100 N-(2-chlorophenyl)sulfonyl-4-
(3-[2-(4-aminoiminomethylphenyl)ethoxy]- 5-methylphenylamino)pentanoic
acid; N-(2-chlorophenyl)sulfonyl-5-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]- 5-methylphenylamino)hexauoic acid,
ethyl ester; 5 5- {3-[2-(4-anninoixninomethylphenyl)ethoxy)-
N-(2-chlorophenyl)sulfonyl- 5-methylphenylamino)pentanamide;
N-(2-chlorophenyl)sulfonyl-5- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-
5-methylphenylamino)hexanoic acid;
N-phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]phenylamino- 10
acetic acid, ethyl ester; N-phenylsulfonyl-3- [2-(4-aminoiminom
ethylphenyl)ethoxy]phenylamino- acetic acid; N-
{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}-N-(2-hydroxyethyl)-
benzenesulfonamide; 15 N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl }
-N-(dimethyloxo- phosphinylmethyl)-benzenesulfonamide;
2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylpheny] ester; benzenesulfonic acid,
3-[2-(4-anninoiminoonethylphenyl)ethoxy]phenyl  20 ester;
2-chloro-4-fluorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)-
ethoxy]-5-chlorophenyl ester; 2-chlorobenzenesulfonic acid,
3-[2-(4-aminoiminomethylpheayl)ethoxy]-5- methoxyphenyl ester; 25
2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
ethylphenyl ester; N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}benzeno- 



sulfonamide; N-
(2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-2,4,5-trichloro- 30
be-nzenesulfonamide; -- - --" : ,7 REPLACEMENT SHEET  101 N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-2-chloro-5-
methoxybenzenesulfonamide; N-
{2-[2-(4-aminoiminomethylphenyl)ethyltbio]phenyl}-2,5-dibromo-
benzenesulfonamide; 5 N-
{2-[2-(4-aminoiminomcthylphcnyl)cthylthio]phcnyl}-2,S-dichloro-
benzenesulfonamide; N- {2-[2-(4-aminoiminomethylphenyl)-ethylthio]-phenyl}
-2-methoxy-5- methylbenzenesulfonamide; N-
{2-[2-(4-aminoiminomethylpbenyl)ethylthio]phenyl}-2,3;S,6- 10
tetramcthylbenzenesulfonamide; N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl)-3,4-dimethoxy-
benzenesulfonamide; N- {2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}
-3-bromobenzene- sulfonamide; is N-
{2-[2-(4-anunoiminomethylphenyl)ethylthio]phenyl) -3,4-dibromo-
benzenesulfonamide; N- {2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl }
-2-chloro-4-flu oro- benzenesulfonamide; or N-
{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-5-bromo-2- 20
methoxybenzenesulfonamide. 13. A compound of formula I, as defined in Claim
1, provided that. R2  represents a structural fragment of formula la and R`
represents R4. 25 14. A compound of formula I, as defined in Claim 1,
provided that Ar' does  



not represent optionally substituted phenyl. 15. A compound of formula I,
as defined in Claim 1, provided that R5 is  substituted by P(O)(OR14)OR1$,
S(O)2(R16)R" or S(O)2N(R18)R" REPLACE. MT SHEET  30 0 6 FEB 2001 :*' PI.A
II MEN l' SHEET  102 16. A compound of formula I, as defined in Claim 1,
provided that 1110  and/or R11 do not represent H or unsubstituted C14
alkyl. 17. A compound of formula I, as defined in Claim 1, provided that Y
5 represents S(O) or S(O)2. 18. A compound of formula I, as defined in
Claim 1, provided that B  represents a structural fragment of formula le. i
o 19. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 18, or a pharmaceutically acceptable salt thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.
20. A compound as defined in any one of Claims 1 to 18, or a is
pharmaceutically acceptable salt thereof, for use as a pharmaceutical. 21.
A compound as defined in any one of Claims 1 to 18, or a  pharmaceutically
acceptable salt thereof, for use in the treatment of a  condition where
inhibition of thrombin is required. 20 22. A compound as defined in any one
of Claims 1 to 18,. or a  pharmaceutically acceptable salt thereof, for use
in the treatment of  thrombosis. 25 23. A compound of formula I as defined
in any one of Claims 1 to 18, or a  pharmaceutically acceptable salt
thereof, for use as an anticoagulant. 24. The use of a compound I as
defined in any one of Claims 1 to 18, or a  



pharmaceutically acceptable salt thereof as active ingredient in the o6
FE-93 ~e1 REPLACEMENT SHEET  103 manufacture of a medicament for the
treatment of a condition where  inhibition of thrombin is required. 25. The
use as claimed in Claim 24, wherein the condition is thrombosis.  5 26. The
use as claimed in Claim 24 wherein the conditiom is  hypercoagulability in
blood and tissues. 27. The use of a compound defined in any one of Claims I
to 18, or a  10 pharmaceutically acceptable salt thereof as active
ingredient in the  manufacture of an anticoagulant. 28. A process for the
preparation of compounds of formula I which  comprises: 15 (a) reaction of
a compound of formula II,  RI I R2 11  YH R3  wherein R1, R2, R3 and Y are
as defined in Claim 1 or Claim 2 with a  compound of formula III, 20
L1-(CH2)o B III  wherein L' represents a suitable leaving group and n and B
are as defined in  Claim 1 or Claim 2; (b) reaction of a compound of
formula IV, ..I_...Ia`,  0-:,, 



1 104 REPLACEMENT SHEET  RIB 132a 0 6-.. 2C01  IV  Y-PI2)"-B R3  wherein
one of Rla and R2, represents ZH and the other represents R4, and  Z, R3,
R4, Y, n and B are as defined in Claim 1 or Claim 2 with a compound  of
formula V, 5 L2-S02-Ar' V  wherein L2 is a suitable leaving group and Ar'
is as defined in Claim 1 or  Claim 2; (c) for compounds of formula I in
which Y represents 0 or S, reaction of a  compound of formula VI, RI R2 VI
Y8H 10 R3 wherein Y represents 0 or S and R', R2 and R3 are as defined in
Claim 1 or  Claim 2 with a compound of formula Vlr, HO-(CH2)A-B VII
wherein n and B are as defined in Claim 1 or Claim 2; 15 (d) for compounds
of formula I wherein B represents a structural fragment  of formula lb or
Id, reaction of a compound of formula VIII, R1 R2 OCH2CH3 Vlll  



i R3 NH  wherein B 1 represents 1,4-phenylene or 1,4-cyclohexylene and R1,
R', R3, Y  and n are as defined in Claim I or Claim 2 with ammonia gas;
[FE6 PLAA.C ,MENT SHEET UU-F-;.1\CE.MEN'I SIif:1 '; 2001  105 (e) for
compounds of formula I wherein B represents a structura fragment  of
formula Ib or Id, reduction of a compound of formula IX, R' R2  I \ H IX  Y
--(CH2)~--B4 H  R3 NOH  wherein R', R2, R3, Y and n are as defined in Claim
1 or Claim 2 and B1 is  5 as defimed above; (f) for compounds of formula I
wherein B represents a structural fragment  of formula Ib or Id, reaction
of a compound of formula X, RI R2  I \ X  Y_(CH2)r-BL CN R3  wherein R',
R2, R3, Y and in are as defined in Claim 1 or Claim 2 and B' is  1o as
defined above; (g) for compounds of formula I wherein Y represents S(O) or
S(0)2i  oxidation of a corresponding compound of formula I wherein Y
represents  



S; (h) for compounds of formula I wherein Z represents N(R) and Rs  is
represents optionally substituted C1.6 alkyl, phenyl or C,_3 alkylphenyl,
reaction of a corresponding compound of formula I wherein Z represents  NH
with a compound of formula XI, L2-R$a XI  wherein R$b represents optionally
substituted CI-6 allcyl, phenyl or C1.3  20 alkylphenyl and L2 is as
defined above; (i) for compounds of formula I wherein Z represents N(R) and
R5  represents CI -6 alkyl, phenyl or C1_3 alkylphenyl, all of which are
substituted  and/or terminated by C(O)N(R')R", reaction of a corresponding
compound REPLACEMENT SHEET  106 of formula I wherein R5 represents C1.6
alkyl, phenyl or C1.3 allcylphenyl, all  of which are substituted and/or
terminated, by C(O)OR9, and R9 is as  defined in Claim 1 or Claim 2, with a
compound of formula XII, N(R')RI1 XII  5 wherein R10 and R'' are as defined
in Claim 1 or Claim 2; (j) for compounds of formula I wherein Z represents
N(RS) and RS  represents C,.6 alkyl, phenyl or C1.3 alkylphenyl, all of
which are substituted  and/or terminated by C(O)OH, hydrolysis of a
corresponding compound of  formula I wherein R5 represents C1.6 alkyl,
phenyl or CI-3 alkylphanyl, all of 10 which are substituted and/or
terminated by C(O)OR9 and R9 represents C14  alkyl; or (k) for compounds of
formula I wherein Z represents N(R5) and R5  represents (CFI2)2C(O)OR9 and
R9 is as defined in Claim 1 or Claim 2,  reaction of a corresponding
compound of formula I wherein R5 represents H  15 with a compound of
formula XIII, 



CH2(r)CH-C(O)OR9 XTYI  wherein R9 is as defined in Claim l or Claim 2.
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