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novel pharmaceutically useful conmpounds, in .particular 'conpetitive

i nhi bitors of wows®Bid2 | i-ke serine proteases, especially thropbr8esiiodsor
use as nedi canents, pharmaceutical conpositions containing them and
synthetic routes to their production. 10 Bhckground Bl ood coagulation is
the key process .involved in both haenpstasis (i.e. the prevention of bl-ood
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bl ood-clot in.a F[' O T el, sonetines |eading to vessel obstruction).

. Coagul ation is the r&s of a conplex series of enzymatic reactions. One
of the ultinmate steps in this series of reactions is the conversion of the
20 proenzynme prothronbin to the active enzyne thronmbin. Thronbin is known
to play a centr Zieldnfcthednyentionati on. It activates platelets, |eading to
pl at el et aggregation, converts fibrinogen into fibrin nononers, which

pol ynmeri se spontaneously into fibrin polynmers, and 25 activates factor
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Background

Blood coagulation is the key process involved in both haemostasis (i.e. the

prevention of blqod loss from a damaged vessel) and thrombosis '(i.e; the
ts formation of a blood clot in a blood vessel, sometimes leading to vessel

obstruction). o ' R

.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 thrombim.

Thrombin is known to play a central role in coagulation. It activates

- platelets, leading to platelet aggregation, converts fibrinogen into fibrin
monomers, which pol'ymerise. 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. S

By inhibiting the aggregation of platelets and the formation and crosslinking
30 -of fibrin, effective inhibitors of thrombin would therefore. be expected to
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= S HDT t Ant 1 T hronboti ¢ activity. 1n addition, .
antithronbotic activity would be expected to be enhanced by effective
inhibition of the positive feedback nechanism s Prior Art The early
devel opnment of | ow nol ecul ar wei ght inhibitors of thronbj 2301186 €N
descri bedV@®#4%2sson in Bl ood Coagul . Fibrinol. (1994) b; . 10 Bl omback
et al (inJ. din. Lab. Invest. 24, suppl. 107, 59, (1969)) reported
thronbin inhibitors based on the am no acid sequence situated around the
cl eavage s i blé | ) Idalditioa] ntitkonibbticaistivity weulli Bequences
di scussed, é’%’ﬁgggﬁgﬁ?ﬁﬁ,g%sagggged the tripeptide. squg}r’me Phe- Val - Arg
(P9- P2- Plexpeetedd tvabe emhandadr by effestive inkibition- ¢b thel pesitives feedbadloul d be the
nost is effegti.ve inhibitor. Thronbin inhibitors based on di pepti dyl
derivative® ™n a, ¢ a-anminoal kyl guanidine in the Pl-position are
known from US Patent NO 4, 346,078 and |International Patent Application "W
.93/ 11152. Simlar, structurally related, 20 dipeptidyl derivatives have
jal so bees PeipsrAstd. For exanpl e International Patent Application WO
194/ 29336 di scl oses conpounds with, for exanple, am nonethyl benzam dines,
‘cycl-i ¢ aminoal kyl . ami di nes and cyclic am noal kyl guanidines in the P
1- pﬁsi ]g i OnThEléhfW%OelB?ﬁﬁﬂt of\pt H(xﬂ?éﬂn' '@ei’ghﬂm' h?!ﬁfzhrs dfﬂn-ﬁmbes' haorpounds
w th, for exanple,_ cyclic amnqalky uani di nes i n the Pl-position.
" Thr onbi n immbdﬁsnbe%byé'éﬂaﬁﬁ%éﬁtm&?‘li Mﬁbrm-, 1994}, Spall-ng cyclic
am noal kyl guanidines (e.g. either 3- or 4- am nonethyl-|-
am di nopi peridine) in the Pl-position are known from European Patent
10 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 Aa chain. Of the amino acid sequences

discussed, these authors suggested the tripeptide sequence Phe-Val-Arg (P9-

P2-P1, hercinafter referred to as the P3-P2-P1 sequence) would be the most
15 effective. inhibitor.

Thrombin inhibitors based on dipeptidy] derivatives with an a,w-aminoalkyl
guanidine in the P1-position are known from US Patent N° 4,346,078 and
International Patent Application WO 93/11152. Similar, structurally related,
20 dipeptidyl derivaﬁves 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 P1-position; European Patent Application 0 648
780, discloses compounds with, for examﬁle, cyclic aminoalkyl gﬁanidinw

25 in the Pl-position.

Thrombin inhibitors based on peptidyl derivatives, also having cyclic

aminoalkyl guanidines (e.g. either 3- or 4- aminomethyl-1-

amidinopiperidine) in the Pl-position are known from European Patent
30 Applications 0 468 231, 0 559 046 and 0 641 779.



30 Applications O 468 231, 0 559 046 and 0 641 779. WD 98/01422

PCT/ SE97/ 01150 3 Thronbin inhibitors based on tripeptidyl derivatives with
argi ni ne aldehyde in the Pl-position were first disclosed in European

Pat ent Appl i cawmes0342285 .390. 5 More .recently, argini ne al depytisedrnssol
peptidyl derivatives, nodified in the P3-position, have been reported. For
exanpl e, International Patent Application3W 93/18060 di scl oses hydroxy

aci ds, ' European_Pat ent, ApPI i cation 0 526 877 des-ami no acids, and
Eur opean Pat ent TAERnbiainhiitors beses ogp tripnptidyhgerivativge with arginiee aldehyrs
P3-position. to; | 4 _LQL: : | €3 . opbi,n) ..ba on

| ectrophilic ké‘i g{r%lel? bgﬁﬁ?ﬁ&ﬁlﬂ 6%5‘?'?‘?@%\&2?‘?“5&@%%%%%.%}"’)&8?5 é
Europ_ean Pat ent 39pplication 0 195 212 discl oses peptidyl a-keto esters and
am des, European Patent Application 0 362 002 fluoroal kyl am de ket ones,
Eur opean Patent is Application O 364 344 a,#,S-triketoconpounds, and

2 hine i n.  onMGeReRl, BRiting echide B ERA A PhERARVEL mifitedin B o1 <
of trypsin-|ikePsqjositonpr BavsSbeendaepbrte®0 Ft @xhfipl, N dhteRREBRAIC ﬁﬁéﬂi

derivatives of arginine and isothiouronium anal ogues thereof are known -

from Eur opean PAPPHeatign Weht 9418060 odisclases hydraxyr @eids; | Buropéano itstent

ot ent | Appl i cat FERIGRERLO 55 §FF KRS sl aRE Hhcoridal Fub2E ppRlication. v
95/ 35309, WO 950 330052520cnkthyd #:2RRR6 acidariaatie P3-geticr! t hr onbi n

I nhi bitors based on anzi nopyridine and am nopyridazine derivatives have
recently beernt®di sclosed in International Patent Applications WO 94/ 20467,

VO 961 06552 anch 904 034 see PhliBlsedPe BoHirbilbin) Wa0BPbR o MbBAR I GRY® T e
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 ketonﬁs, European Patent
15 Application 0 364 344 «,(,5-triketocompounds, and European Patent
Application 0 530 167 a-alkoxy ketone derivatives of arginine in the P1-

position.

Other, suucturally different, inhibitors of trypsin-like serine proteases based
20 on C-terminal boronic acid derivatives of arginine and isothiouronium
analqgues thereof are known from European Patent Application 0 293 881.

Morc'recently, thrombin inhibitors based on peptidyl derivatives have been
disclosed in European Patent Application 0 669 317 and International Patent
2 Applications WO 95/35309, WO 95/23609 and WO 94/29336.

Moreover, achiral thrombin inhibitors based. on aminopyridine 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.
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there Ferai ns a need for effectlve |nh|b|tors of t ypS|n Tike serine .
prot eases, such as thronbin. There is a particular need for conpounds which
s are both orally bioavailable and selective in inhibiting thrombin over

ot her ser eases. Conmpounds which exhibit conpetit tory
activity %’v‘@? S thronmbin woul d be expected to be espec*%ﬁﬂnguse

anti coagul ants and therefore in the tfierapeutic treatnment of thronb05| s and
rel ated disorders. 10 Disclosure of the Invention According to the-

i nvention Mﬂ@u&mmlﬂqgggég gopound of formula I, 1s RR2 Y (CH)n B
R3 20 wherein one of R "and represents a structural fragnment of formul a

la ZSO2-Art la 25 and the other represents R; Z represents 0 or N(W;
R A e R W R e At A e?agfoupi’o
-are VO 98pidiéates,Budh akthfofbih Thete is a particular need for compounds which
s are both orally b1oava11able 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.
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Disclosure of the Invention
According to the invention there is provided a compound of formula I,

15 R1
HZ

Y—(CHy)n—B

R3

20
wherein

one of R' and R? represents a structural fragment of formula Ia

ZSO2—Ar! " la

and the other represents R*;

Z represents O or N(R®);

R® represents one or more optional substituents selected from OH, halo,
3 cyano, nitro, C(O)OR®, C, calkoxy or C, aikyl (which two latter groups are




optionally substituted and/or term nated by one or nor€ hal 0 or hydroxy
group) or N(R7)R8; R4 represents H, COH, halo, cyano, nitro, C(OOR6, C, _6
al koxy or C,.6 alkyl (which two latter groups are optionally substituted

and/ or term natwglegippene s or nore hal o or hydroxy group) or %@ ”9#
represents phenyl, C, .3 al kyl phenyl, C, 3 al kyl di phenyl, C3_7 ¢ g

C, .,-al kyl - ,-cycloal kyl, C, .3-al kyI -§83. 7-cycl oal kyI napht hyl ,

| kyI napht hyI thienyl, imdazolyl or i soxazol yl, all of whi ch may be
ubsti t ut ed by @ptiopallyrsubstitutesk andien termitated &y 6ﬂd)8} idre hﬁy@orq,y,ap&g,
groups are

itro,-io C(O y or C .6 alkyl (which two latter

(f)ptional |y subﬂ?ﬁt%’d@#ﬁ%f term nat ed by one or nore hal o or hydroxy

group) or N(R)Iwreﬁﬁesé nes or.,Cl.3 kyl phenyl
B8 12,508, hald, |cgm? Iy su%g f&i‘&“ﬂ?f‘gprtaééwrﬁlﬁﬂt ed by

(which three latter groups aré opt
one or nore | s (which twailatter gﬂiupstam:iolﬁtlmﬂlﬁldubitﬁhﬁd kﬁtﬁz&?{%@
C . 6

O N(R1O)R" P(QO 3, R R%7, S(O?2 ,
gl( kz)!:jy or) ( gw)%}ﬂ%ﬂ‘ YIE%OPE) ggNdipﬁz%ére opti OE]GJ) |y substituted
and/ or termna o] N(R2) R2 Y
represents O, S%dz% Q%S?BS@'OIE Wlp%% W HE’%Y&eSenél&lt))ﬂ#;?

t H, alll}@ IRt €, 1CR28, &auellkl hA att
BEELSS?Q option Bﬁﬁy&ﬁa@aﬁé/ oqutlgm nat eg@l L %‘C da o
substituent sel mpg dazotyb pr wpme)sﬂn@n sfaymornay be

O N(R31) R32, 7) R38
(G020 ) prad SRy b o Wﬁégﬁ%ﬁ@mﬁ)w& e, 2
at t ached, fornm@(@DR WIJMOﬁQQMMQWhm ldite?rgr:ﬁ@@ Q,gﬁ&,h@ Fing
as appropria

which ring may ¢ a|n a fyrther heteroatom or group
sel ected from O"'u Rpdien)teumigated, by gpe ias mpke halbser hydrexly youp)eonr

more . substituegg SR?QRteCt ed fromC(OR4L, C(OOR42 or CCONR R44; R28, R29,
R30, R3 , R32 an 4 ’i ndependent |y represent H or C, .6 alkyl, which
R represents H, C, alkyl, phenyl or C,, a.lkylphenyl (which three latter

groups are optionally substituted and/or terminated by ome or more

15 substituent selected from OH, halo, cyano, nitro, C(O)OR’, C(O)NRHR!,
P(OXR')R", P(O)(OR™)ORY, S(0),(R'")RY, S(O),NR™RY, C, alkoxy or |
C,s alkyl (which two latter groups | are optionally substituted and/or
terminated by one or more halo or hydey group) or N(R*)R*);

Y represents O, S, S(0), S(0), or N(R?):;

20 R'%and R" independently represent H, ORZ, C(O)R*, OC(O)R%, C(O)OR26
C, alkyl, (which latter group is optionally substituted and/or terminated by
one or more substituent selected from C, 4 alkyl, OR”, N(R*)R¥, C(O)OR®
C(O)N(R*)R™, P(OXR™R*, P(O)(OR**)OR* and S(OLNRHRY),
-(CH,CH,0-),R* or, together with the nitrogen atom to which they are

2s attached, form a C,, nitrogen-containing, aromatic or non-aromatic, ring
which ring may contain a further heteroatom or group (as appropriate)
selected from O, S and N(R*’) and may further be substituted by one or
more substituent selected from C(O)R*, C(O)OR® or C(O)N(R")R‘“

R, R¥, R® R¥, R* and R¥ independently represent H or C, 4 alkyl, which

30 latter group is optionally substituted and/or terminated by one or more

e e T IO R T O IR TR T T i TR I T, T, M e e e



.. X141 | d ~ ;c~t 1n" Reiiil y SR
98M 422 PC TSE971 01150 6 subst i tuent selected from C( O) R 4S C( @) CR 46 or*
C(O)N( R) R48; at each occurance, R6, R7 and R8 independently represent H or

C .4 al kyl ;wobe@k2, R13, R14, R 5,R', R 7, R 8, R19
R20, R21, R2. R2, R24, R25, R16, R27, R33, R34, R35, R36, RO7, MST/SHRBGLISRA

R42, R43, R44 R43, R46, RAT and R49 s¢i ndependently represent Hor C .4
alkyl; n represents 0, 1, 2, 3 or 4; p represents 1, 2, 3, 4, 5o0r 6; and B

represents é“?i#tmtwpwﬁeﬂrﬁgneﬁcom"f ékd% le X2 N~ .
1112 H I b Ieeﬁm]g& LN 10 X and g |ndependently r Seht a si ngl e bond

or or a pha ad é%ﬂtb!lepmsem‘ﬁ(d}ec‘{m j.er referred
to as the MpnﬁpgmglethvhRIs| p\weﬁu CKM)Ronﬂﬁ ﬁgnﬁgygg s ukgsgﬁzg\éregg; Oan—re _

may exhi bit _taut m AT tautomdric i fbo
i ncl uded wi thah (R)fxeRﬂff R*AeRPpREtRENRY, Tiee, RenTpu g t#:@ i nvention
e

may al so ¢o sy tric carbon at o8 an refore
exhi bi t ogt fﬁdg*’ &ﬂ% ?&ﬁé’&&rﬁyﬁf Ism di-ast er eoi sorrers may be
separ at ed umrqgemwe,nllpnﬁbruechm ques, e. g 20 chromat ogr aphy or

fractional crystallisation. The various stereoisoners may be isolat ed by
separation Q)Fg@% i Hrd,c beb; andt ure of the conpounds

B represents a structural fragment of formula Ib, Ic, Id or fe

5 50 ¢
T .- o

b . k o

30 | afkter: growpeizst QR aﬂa’f“--- —SUEFET:

wherein

10 X' and X? independently represent a single bond or CH,;

or a pharmaceutically acceptable salt thereof (bereinafter referred to as “the
compounds of the invention”).

- The compounds of the invention may exhibit tautomerism. All tautomeric
15 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 98f,1 1422 PCr/ SE97r 01150 7 using conventronal, e.g. 1iactional
crystallisation or HPLC, techniques. Alternatively the desired optical

i somers may be nade by reaction of the appropriate optically active
starting nateriwiowsenger conditions which will not cause racegcgakiRiie
epi merisation, or by derivatisation, for exanple with s a honochiral acid
foll owed by separation of the diastereoneri derivatives by. conventional
eans (e.g. HPLC, chromatography over silica). All stereoisoners are

i_\_!)gcl léged Wi t g n uﬁ&gswp&nR p uc:rltalhest.g'.nﬁ'b!_:tiC'bt);allécrglttd}is7 i abgrmmmgs}mhmo;mhemnl '@%‘ﬂé
R4, o, OR27, | AdErmeiyely it desied optichl jgomerynay he,adicky, reagtion mihe Rao,
Roo, R41, R42, Réth oriéBlly Bdfve ﬂﬂtm‘w,[:ﬁfq’- ﬁfﬁi" al kyl
part of al kyl pheny r,OPaI ky?lpc??ph}ényl , saI ky?cycl oal ky r alﬁy di %‘f}%p@gﬂP yl
and al kyl napht hyFausecagemishtierorepinresisatian rardgnderivatisation), iyt expdiple Hith

al kyl phenyl grou whi ch . re sent; and al koxy groups is which R3
and R4 may repfe i‘ﬁf""cﬁﬁ?ﬁs %‘EHTI%“%‘K% EV sﬁ?ﬁﬁ@%&?”&%@'ﬁ?mﬁlm derivatives at ed,
cyclic or acycligy. t%ﬁlﬁﬁ%anﬂ  OTHPY . car ' ed or .term.nnated
(as appropri at e)s“f)y al kyl or a kox;g,eggu%ﬁ'cszhbstlk B%H@Hkagv%emﬁa eﬁqﬁor '
branched, sat ur astertoisomens ateuingtusidd wighihithe scopeogfcthe dnvedBional 0 gr oups whi ch

R3 and R4 may represent include fluoro, chloro, brono and iodo. Wen Ar'
and Rs are substituted by hal o, such substituents include fluoro, chloro,

Formil ae 1 a1 b, AT ERles HARE R R R R B B, Bn RO R R,
fragment Abbr avi R BYs R, R'T,iR¥,RF AR R®, ®t) R, R R SRA8CRY| R® iRON.R?,
2ot Tormil a1, Ko R RS BIRIRARE Kl 0B B, R R® R4, Rifgang RO
- TMTLEr S T iy vepibsth the aéT bart MeuikpHENYY, alkyldiphenyl, alkylcycloalkyi,
alkyldicycloalkyl and alkylnaphthyl groups which Ar' may represent; the
alkyl part of alkylphenyl groups which R’ may represent; and alkoxy groups
1s which R? and R* may represent, may be linear or brancheﬂ, saturated or |
unsaturated, cyclic or acyclic. When Ar, R’;, R™ 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 R* and R* may represent include fluoro, chloro, bromo
and iodo. When Ar' and R® are substituted by halo, such substituents inctade

fluoro, chloro, bromo and iodo.

The wavy lines on the carbon atom in the fragments of formulae Ia, Ib.., Ic, -
2s Id and Ie 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 I, Qs hereinbefore deﬁned, providcd that:




represents- a “Srract ural fragnent' of forrrul a Ia and R represents R
Art

by

represents optionally substituted phenyl; (c) Rs is not substituted by

P(OOR 4)OR s, S(O2(Rt6)R" or S(O)2N(R18)R19 s (d) R10 and/or R

repr esent
(f) B rep
to a further aspect of the inventiongthere is provided a conpound to of
formula I,
st 1 uct ur al (5§ RAGEEIRSert af Sthuttiral fragment 6F formule 4 ahd RR4eprefdnts Rt does not
r epr esent optronally substituted pheny];, (c) Rs is substituted. by
P(O) ( OR14)(BRAS! regrejentRoptignally syhsti ‘M‘h’ % (d) RO and/or R' do not

phenyl ;

10

15

20

Hg%“gznsubstltut ed C1.4 alkyl; (e) Y represenySrékormnisd N(Rs);
Y& a structural f ragnent of formula I'b, Ic or Id. According

as herei nbefore defined, provided that: (a) R2 represents a

r epr esent or sunsubst.i t (62;6?:4 1sY T 8 ) or S(O;
(f) B repr s ¥ ¢ t&?ﬁﬁug%dr ag?rent ?rrgl a I%%E?B rséarr?r esents a
structurals(b) PR fornula Ib, Ie or lc in which latter fragment
X and X2 both represent CH2, E_heferr ng@%.f the 20 invention
i ncl ude & H} R'vaad/er R nl'me@s P upsu frpounds of fornula I
I ncl ude t &eﬂg ent s astructural fragnent of formula la
and R2 relpk(réz %2&%&& preﬁfs 0O or N(W, in which latter case RS
represent g re@mbﬁulasmuenmtﬁagmendolﬁfomtﬂ)Mle@pRId.- R is not present,
or represents met hyl, chloro or nethoxy; Ar'. represents substituted

Y represents O;

According to a further aspect of the invention there is provided a compound
of formula 1, as hereinbefore defined, provided that:

(a) R? represents a structural fragment of formula Ia and R' represents R*;

(b) Ar' does not represent optionally substituted phenyl;

(c) R® is substituted by P(O)(OR*)ORY, S(0},(R'IR" or S(O);N(R"R";
(d) R* and/or R"' do not represent H or unsubstituted C,, alkyl;

(e) Y represents S(O) or S(O),;

(f) B represents a structural fragment of formula Ie.

When B represents a structural fragment of formula Ib, Id, Ie or Ic in which
latter fragment X' and X both represent CH,, preferred compounds of the

invention include those wherein n represents 2.

Preferred compounds of formula I include those wherein:

R' represents a structural fragment of formula Ia and R? reprwents RY

Z represents O or N(R), in which latter case R® represents C 4 alkyl
substituted by C(O)N(R')R";

R? is not present, or represents methyl, chioro or methoxy;

Ar' represents substituted phenyl;

Y represents O; |

n represents 2;

B represents a structural fragment of formula Ib.



nrepresents 2; 30 B represents a structural fragment of formula Ib. WO
98/ 01422 PCT/ I\/I7/01150 9 Preferred conpounds of the invention include the
conpounds of Exanples 1 to 55. Preparation S According to the invention
there is al sowoewighzd a process for the preparation of conpBCFEEI7@1150

formula | which conprises: (a). reaction of a conpound of formula Il, 10
RL RR Xit YHes R wherein- R, R2, R3 g@nd Y are as herei nbefore defined
Wi th a conpound of formula 11, -(CH2)p Bin wherein L' represents a

sui table | eavi rﬂe%ﬁﬂ‘d d;ﬁ% n&%%@umﬁgxﬁ%ﬁ int1968 the ﬁ&g R exarrp e%at e or

aryl sul fonate) an are as hereinbefore defi et ween
0. and 100C in X keSpresence of a suitable base (e.g. potassium carbonate
or triethylamne) and an appropriate solvent (e.g. acetonitrile,
tetrahydrofuran or dinethylformam de); 25 (b) reaction of a compound of
formul a |1 V330 Pl&ggaggﬁmﬂz PCT/ SE97/ 01150 10 Rla
, | :
According to the invention there lis also provided & process for the

| preparation of compounds of formula I which comprises:

(a) reaction of a compound of formula II, . -

10 R1
R2
il
YH
1 R
* wherein R!, R, R® and Y are as hereinbefore defined with a compound of
formula III,_ .
L'(CH)-B = i1

wherein L' represents a suitable leaving group (e.g. chloro, bromo, iodo,
20 mesylate, triflate or arylsulfdnate) and n and B are as hereinbefore defined,
for example between 0.and 100°C in the presence of a suitable base (e.g.
potassium carbonate or tricthylamine) and an appropriate solvent (e.g.
acetonitrile, tetrahydrofuran or d‘;meﬂlylfonnamide); . '

- 25 (b) reaction of a compound of formula IV,




i e~ e smanerof—RantRes represent sy ZHuangrhe ot her
repf”'etsent Pl S RA Y, n” and B are as hereinbefore defined wi th
a conmpound of io0 formJIa V, L2-S2-Ar' V wherein L2 is a suitable |eaving
group (e.g. chloro) and Ar' is as hereinbefore defined, under conditions
which are well known to those skilled in the art, for e;g.g,‘gk@, Wf3pt he
.presence OYO®BMM2 ap| e base (e.g. pyridine or is sodium |carf)’onat e) and,
if appropriate, a suitable organic solvent; (c) for conmpounds of fornula I
in which Y represents 0 or S, reactioW® of a conmpound of formula VI, 20 R1
IR2 VI YaH R3 2s wherein Y' represents O or Sand R, R2 and R3 are as
iherei nbefore defined wth g conpound of fornula VII, HO (CH2) B VI
:wherein n and B are as herginbefore defined, for exarrpl e at or bel ow room
.30 tenperature in the pres nce of2aan appropriate coupling system(e.g. WO
.98/ 01422 PCT/ SE97/ 01150 yl azodi car boxyl ate and tri phenyi phosphi ne)
'and a suitable organic #nt (e.qg. tetrahydrofuran)l

Y—(CHJ)n—B

wherein one of R™ and R® represents ZH and the other represents R*, and
Z, R, R, Y, n and B are as hereinbefore defined with a compound of
| 10 formula V,

Lz"sor'Ar ! . _ V

wherein L? 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
1s sodium bicarbonate) and, if appropriate, a suitable organic solvent;

(c) for compounds of formula I in which Y represents O or S, reaction of

a compound of formula VI,

! . - 1

| 2 -~ R

| R?

| | Y
, YaH

| : ‘R®

wherein Y* represents O or S and R', R* and R’ are as hereinbefore defined
with a compound of formula VII,

HO-(CH,),-B VII
wherein n and B are as hereinbefore defined, for example at or below room

3 temperature in the 'presence of an appropriate coupling system (e.g.




(d) .for conmpounds of formula | wherein B represents a structural fragnent

s of formula Ib or 1d, reaction of a conpound of formula VIIl, RI R2 OCFW~
Y-'"(CH2ZM B -~Vill R3 NH wherein B represents 1, 4-phenyl ene or

1, 4-cycl ohexylwoesamet R , R2, R3, y and n are as herei nbef or eCeskdmatsowi t h
anmoni a gas for exanple at room tenperature in the presence of a suitable
brgani c solvent (e.g. nmethanol or ethanoh); 10 (e) for conpounds of
formula | wherein B represents a structural fragnent of fornula Ib or 1d,
reduction of a thyPasodi )@I]ﬁfbﬂ d ( R3
NCH 20 wherein di@, da}b&, n aﬁa ?p%ﬁd?h;ﬂ?%ﬂgi?gl nal})sgf glr_gem@b{ | ne%adll%( t he

presence of a mlwmue.g tesoahydrofuzagdnt (for exanple by catal ytic
hydrogenation in the presence of e.g. Pd/C or TiCl3) and an appropriate

organi c solvent; : WD 98101422 . PCT/SE97/01150 12 (f) for conpounds of
formula I wher eigy f& £6 G&ﬂkt@fﬁm%iﬂdJPWk?éme iae;mcaf &.&)&259;1 I d,
reacti on of agg?'rpound gf formula X . -BSCN iﬁ’a%eg{

s of formula Ib or Id, reaction ofa compound of fonnula Vi1,

Rl |
-
| oo, |
Y—(CHn—81— | - Vil

/3 NH

wherein B' represents 1,4-phenylene or 1,4-cyclohexylene and R, R2, R?, 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,

R
is _ R? .
 NH, .
Y—(Cl'lz)n—B ‘-—< - IX
NOH . .

H3
20 wherein R, R%, R, 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. PA/C or TiCl,) and an appropriate organic solvent;: -




: X - = FETTIDEFOF e def i e e
anmroR tm™ chlorrde “for- exarrpl @ under refI ux in the presence of a swtabL
catalyst (e.g. trinethyl alumniun) and an appropriate organi c- sol vent
(e.g. toluene); (g) for conpounds of formula | wherein Y represents S(O
or S(O2, is oxidation of a corresponding conpound of foi,gr,g ereiny
representé"’ 8014221 he presence of an appropriate quantity o g”}soll.lilgtbabl e

oxi dising agent (e.g. mchloroperbenzoic acid or sodium periodate) and an
appropriate organic solvent; 20 (h) Yor conpounds of fornmula | wherein Z
Irepresents N(R) and RS represents optlonally substituted C -6 alkyl,
.phenyl or (i)fer&pmppméw_ﬁ_ formula d wheseig:B mqn&ﬁmtﬁglcﬁ@mmﬁd of

formul a | Qunel formula X, L2-Rs’ XI
2s wher ei n%@@ﬂﬁ&%‘ﬁ{ ﬁ&ﬁ%gwgq E%'ﬁ#?fmeu "€ %% al kyl, phenyl or C .3
.alkylphenyl and L2 is as herelnbefore defined, for exanple in the presence
:of suitable base (e.g. sodium hydride or potassium carbonate) and an
iappropriate organic Bbl vent (e.g. DMF); 30 (i) for conpounds of formula I
‘wherein Z represents| N(R5)2 and Rs represents WO 98/ 01422 PCT/ SE9Q7/01150 13
C,.s al kyl , phenyl ~73 al kyl phenyl, all of which are substituted and/or.
‘term nated by C(OIN(R )R', reaction of a correspondi ng conpound of

if.orrrul a | wherein R @";h ral phenyl or C, _3 al kyl phenyl, all
iof which are subS|tuted an te? ed by C(0O OR9, “wh&rein RO is as
gs her ei nbef ore defsi ned, with a conpound of forml a XI'l, HN(RIO)R 1 . X I
wherein RLO and are as herei nbefore defined, for exarrpl e (in the -case
|vvhere R9 represents H in the presence of suitable a coupling system (e g.

DCC/ HOBt worwhE }{ aRanyan adQépErel ate or organi c, eXentEh a.(nu'ngmum

chloride, for example under reflux in the presence of a suitable catalyst (e.g.

D}

trimethy! aluminium) and an appropriate organic solvent (e.g. toluenc);

(g) for compounds of 'formu.l.a I wherein Y represents S(O) or S(O),,
is oxidation of a corresponding compound of formula I wherein Y represents

S in the presence of an appropnate quantity of a suitable ondxsmg agent
: | (e.g. m-chloroperbenzoic acid or sodium penodatc) and an appropriate
l organic solvent;
: 20 (h) for compounds of formula I wherein Z represents N(R®) and R’
| represents optionally substituted C,, alkyl, phenyl or C,, alkylphenyl,
l reaction of a corresponding compound of formula I wherein Z represents NH
with a compound of formula XI,
L:R* ' X1
25 wherein R® represents optionally substituted C,¢ alkyl, phenyl or C,,
alkylphenyl and L? 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(R®) and R? represents



to or .acetonitrile); or (in the case where RI represents C, .4 alkyl) at
room tenperature in the presence. of an appropriate organic solvent (e.qg.
MeOH or acetonitrile); (j) for conmpounds of formula | wherein Z represents
N(R3) and Rs remoessrda2e 1s Cl.6 al kyl, phenyl or O _3 al kyl phegsitseormshde of
whi ch are substituted and/or termnated by C(O OH, hydrolysis of a
correspondi ng conpound of fornmula | whereijqg RS represents C,., alkyl,
phenyl or d _3 al kyl phenyl, all of which are substituted and/or term nated
by C(O ORS and r al which are |
known to those S%'ﬁﬁg@??ﬁtéﬁg% té,"3 SM%I‘#S’?E%?’?%%%U g & '5"?&19 I

wherein ' Z repr edemisated %) C(OINR')R'Spreastion sof(ﬂdGﬁmr?ndo ohiid 3%
0

her ei nbef ore defined,, reaction of a corresponding compound of Tornula I
wherein RS repr eggﬂ? a ?’ﬁmrg repBERS 46‘&330?%51}’&%( 1.3 alkytpheny, all of

CH C(OORS X II ' ' S el ALE Hefe for._exanpl e by
"‘refluxing in thgnﬂﬁ ?sﬂrfggﬁot?mg %'{g%ﬁét I C amiu?y %@g%"ag’ﬂ%"d?{gt & @ ganic
acid (e.g. acetsi bereambiefore defied erithoaivompoind of Fotaga XIand VI are

comercially available, are known in r.1LX . "G ~["*+~
CoN. - f -V, r.,-T 4~47 THNRRY A~ e ‘e ~~r sFxan~ sn

F, .., . ~.T. : e
r 1. 4. WD 98/01 réity R 1053 4/121 . i uge or are avail able
usi ng known techﬁ?%ues. Fggaelgaﬁ%ogs i’?:rglnl%ﬂggon s&%%#lbf%ﬁx&@"h (nthewaserny be
prepared by reacwihere Rf representpH)rinl thé pfesenod 6f sditdbled cduplitig system (e.g.
DCC/HOBt or EDC/HOB) and an appropriate organic solvent (e.g. DMF

lo or acetonitrile); or (in the case where R’ represents C,, alkyl) at room

temperature in the presence of an appropriate organic solvent (e.g3. MeOH
or acetonitrile);

(G) for compounds of formula I wherein Z represents N(RY) and R® represents
15 C, alkyl, phenyl or C,; alkylphenyl, all of which are substituted and/or
terminated by C(O)OH, hydrolysis of a corresponding compound of formula
I wherein R® represents C, ; alkyl, phenyl or C, , alkylphenyl, all of which
‘are substituted and/or terminated by C(O)OR® and R’ represents C, , 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(R%) #nd R}
represents (CH,),C(O)OR’ and R’ is as hereinbefore defined, reaction of a
corresponding compound of formula I wherein R® represents H with a
compound of formula X, . .
25 . CH;~CH-C(O)OR’ XIII
wherein R’ is as hercinbefore defined, for example by refluxing in the
‘presence of a catalytic amount of an appropriate orgaﬁic acid (e.g. 'ac'eti.c

acid). .

- 30 Compounds of formulae II and VI are comrﬁercially avax'lﬁb]e, are knownin
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Rea XIV __YbH R3 1 Nptrepresent e ORI, aS appr opr ket and TR
R —Tand- R3-are as. herel nbefore def’r ned with & corrpound of formula V as .
her ei nbef ore defined, for exanple .under sim.lar conditi-ons to those

descri bed her ei nbefore for synt hesis of conpounds of formula | (process

:(b)). 's Compounds of formulae Il and VII are commerci ak,{?r,s fosmisghl e, are
known inWMo#8042terature or are avail abl e using known techniques. For -
exanpl e conpounds of fornulae Il and VII wherein B represents a
tstructural fragment of formula |Ib or“ld rray be prepared by reaction of a
20 correspondi ng conpound of formla N OCH CHB XV
.wher ei n L3thee|hthSOIL ar@)ra\@lahl; a‘p’&gokPP‘é(Pet% qH%m B

‘her ei nbef or e de ed h u I condltlons
ito those Jd&YPPP ﬂg\/*‘gl Abe ore o?egyﬂr} esi s L&d 8 ﬁeﬁggé%fﬁrgr nula | 2s

r(process ( &dmhposrdep SrgsulaXIMyr nul a |V nmay be prepared by reaction of a
'corrpound of ?‘(’)rrrul a XIV wherein Yb represents Y and Y is as herei nbefore
idefined with a compound of forqula I'll as hereinbefore defined, for
exarrpl e under 30 simlar condiffions to those described herei nbef ore for
'synthesi §. of WD 98/ 01422 PCT/ E97/ 450 15 conpounds of formula I
i(process (a)). Conpounds of £&rh in which Y reg\zsents 0 or S may

tal ternatively be prepared action of a compoun f formula XN wherein

:Yb
| YbH

10
_wherein Y® represents Y or Y* as appropriate and R!*, R* and R? are as
hereinbefore defined with a compound of formula V as here_inbefore defined,
for example under similar conditions to those described hereinbefore for
synthesis of compounds of formula I (process (B)).

15

Compo@ds of formulae 1II and VII are commercially available, are known
in the literature or are available using known iechniques. For example
.compounds of formulac NI and VH ‘wherein B represents a structural
fragment of formula -Ib or Id may be prepared by reaetion of a

2 corresponding compound of formula XV,

| | L>-(CH,),-B'-C(NH)OCH,CH, XV
wherein L? 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 compouixds of formula I

2s (process (d)).

' . Compounds of formula IV may be prepared by reaction of a compound of
| formula XTIV wherein Y® represents Y and Y is as hereinbefore defined with
a compound of formula III as hereinbefore defined, for example under

|
r
. 3 similar conditions to those described hereinbefore for synthesis of
i
|



s represents Y' rand r is as hereinbefore defined wth a conpound of fornmula
VII, for exanple under simlar conditions to those described herei nbefore
for synthesis of conpounds of formula | (process (c)). Conpounds of
formula IV in whpodipiey epresents a structural fragnent of |0 persesO1s® Or
Id may alternatively be prepared by reaction of a conpound of formula XVi,
Rla R2za is O Y-(CH )n-B=c( .: XVI s NH_ R ' wherein R', WE, R3, Y, n
dnd B' are as hereinbefore defined with a nia zo gas for exanpl e under
simlar conditions to tho nbefore for synthesis of
conpounds of for?ﬂﬁ‘%‘ﬁndf ﬁg'é §ﬁ(id§)3%g°%§@3 nds of formula Nin which B
represents a structural fragnment of forrmula |b or Id may alternatively be

: prepared by reduction of a corTPound u of formula XVII, - an7raF+. :.ran.
f ~ar sar .Cempounds of formula IV in whigh Yi vepras@nts‘O or S may aRetdativelya;

' 71 oS* 0 /.SE97r 01150 16
%a NH2 s Y- Clr-}’& ﬁr@a{e‘ﬁ\hn %ﬁ&oﬂldlf \Hh@?@?ﬂ“’Fé ]fRE’Jm“% ‘;‘io%fﬁt!l ¥® are
as_her ei nbefor?:@g aﬁwu&dw&m&&ms&e%ﬁwa&%&% a&lg)

her ei nbefore for sis of compounds of to formula I “(process i .
Conpounds of fo rWIl for example vfiden amddtlcondlylohetqthegmdeschlmd hereinbéefore fir

synthesis of compounds of formula I (process (c)).

Compounds'of formula IV in which B represents a structural fragment of

10 formula Ib or Id may alternatively be prepared by reaction of a compound

of formula XVI,
R!a o
R2 S
15 S OCH,CHj
v—(cw)n—a"—< XV
b NH

wherein R™, R%, R?, Y, n and B! are as hereinbefore defined with ammonia
20 gas for example under similar conditions to those described hereinbefore for
synthesis of compounds of formula I (process (d)).

Compounds of formula IV in which B represents a structural fragment.of
formula Ib or Id may altemaﬁvely be prepared by reduction of a compound |
2s of formula XVII,
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conpound of formil a Vi), -a* correspondirig cyanobenzene of fornul a I's’
XVITl, L3-(CH2) -B'-CN XVIIl wherein L3, n and B' are as hereinbefore
defined.(for a conmpound of formula XV), or a correspondi ng cyanobenzene of
formula XL X, Ala 20 R 2a Y-(CH2)n-B -CN XI X R3 25 wherein R I, R3,
Y, n and E’dm%s herei nbefore defined (for a comound%ﬁwaﬂfg XVl ,
with HCl (g) and ethanol, for exanple at or below roomtenperature (e.qg.
0C). Conpounds of fornula | X and XVI !6émay be prepared by reaction of a 30
conmpound of forrmula X'or Xl X as herei nbefore defined (as appropriate) WO
98/ 01422 PCT/ SE97101150 17 with hydroxyl am ne, for exanple at or around
40C in the presence %f a suitable base (e.g. triethylam ne) and an
appropri ate organicBsolvent (e.g. ethanol). s Conpounds of formila X may
be prepared by reactgion g‘fzaa conpound of formula Xl X as herei nbefore
defined with a cqoppobmgof fornula V as hereinbefore defined for exanple

_ gns to those descri bl¥d, herei nbefore for synthesis of
conpoundsg of forns process (b)y,11/and VI. 10 Conpounds of fornula X
may altefnativel y/be pre EF—e@;WT ctl of a conpound of Xewnula .11 as
her ei nbef ore defigned with a conpound of NOH

under simlar co

wherein R™, R2 R?, Y, n and B! are as hereinbefore defined, under similar
conditions to those described hereinbefore for synthesis of compounds of
10 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 VII), a corresponding cyanobenzene of formula

15 XVIII,
L*-(CH,)-B'-CN XVII
-wherein L? n and B! are as hereinbefore defined (for a compound of
formula XV), or a corresponding cyanobenzehe of .formula X1X,

R‘a
RZa .

Y —(CH,)n—B1—CN | ' XIX
R3 | '
- 25 wherein R, R® R’ Y, n and B' are as hereinbefore defined (for a

compound of formula XVI), with HCl(g) and ethanol, for example at or
below room temperature (e.g. 0°C).

Compounds of formula IX and XVII may be prepared by reaction of a

30 compound of formula X or XIX as hereinbefore defined (as appropriate)




formua XX . L'-(CHa),: B -CN XX is whereitn L', n and B_are as

her ei nbef ore defined, for exanple under simlar conditions to those

descri bed herei nbefore for synthesis of conmpounds of formula I (process
(a)). Conpoundsva$smiaz2znul a X wherein Y represent 0 or S nay al per/sedriorsoy -
be 20 prepared by reaction of a conpound of fornmula VI as hereinbefore
defined wth a conpound of formula. XXl HQ(CHZ)n B'-CN XXI wherein n and
B' are as hereinbefore defined, for exanple under simlar conditions to

those descri bed Jagn divaRes 20 gﬂ,ﬂ@; 2s _for I
(process (c)). Corrpg'gnds-){?%fpu{ 6rf?rllsjl a- >§tmay be prepgslé1 yprfﬁegﬁfngr? of a
conpound of  f orswithbleXbage \ecg. driethylamiapy anéd mhsappropiiaty orgaris sBRefi pogfore
defined with r"w und of formula XX as hereinbefore defined, for éxanple

under 30 simla tlons to those ' described hereinbefore for.
synt hesis of ' . mac +narar
nalrM|~E$|lY+SI 3’>1tS9( ~ .R:,7Rt:, I Ma: cT?" 744

‘r'U.",..i :ks Compounds. of%‘ormula X may et _prepamd by feactiSiof a%%@p%ﬂnmf
98101422 PCT/ SEQ7r 0 1?@(&% nds of formula | (process (

Conpounds of forfR qre sledined 1witlp ageomapormnd b'éfqmnﬂar\échs by .
reaction ofacgﬂ?mg t S is
as herei nbefore% ef 1 ne a con%gg#lgﬂﬂ{l&%rnﬁgﬁé&%ﬁ&gg ?msgaﬁfé%&de
defined, for exha;ﬁnbaim&eﬁorsynthbmof@uﬂpbuﬂﬂksoﬁﬁrmb&%q ?&fe&égﬂ?
her ei nbef ore Sjr}usynt hesi s of conpounds of forrmula | (proces c[}
Conmpounds of fo lae 11, N, VI, VIII, IX X XV, XVI, XVIl and XIX to
wherein Z reppesents N R) and Rs represents optionally substituted C, .6
al kyl, phenyl or Cl1_3 al kyl phenyl, nmay be prepared by reaction of a
Compounds of formula X may alternatively be prepared by reaction of a

compound of formula II as heréinbefore defined with a compound of
formula XX - . _
| L'(CH)B'CN . - XX
ts" wherein L', n and B' are as hereinbefore defined, for example under similar
conditions to those described hereinbefore for synthesis of compounds of
formulz_z I (process (a)). |

Compounds of formula X wherein Y represent O or S may-a.ltematively be
20 prepared by reaction of a compound of formula VI as hereinbefore defined
" with a compound of formula XXI
HO-(CH),-B'-CN . | XX1
wherein n and B' are as hereinbefore defined, for example under similar
conditions to those described hercmbefore for synthesis of compounds of

2s formula I (process (c)).

Compounds- of formula XIX may be prepared by reaction of a coinpound of
formula XIV wherein Y* represents Y and Y is as hereinbefore defined with
a compound of formula XX as hereinbefore defined, for example under

%0 similar conditions to those 'described hercinbefore for synthesis of
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Yel P -_.;uf:fwa.ruta | =TT, TX X, =XV )(’V"f’“b *'XVII
or “HEX: (as approprr at e) ‘wherein Z represents NH vmth a conpound of formula
Xl as herei nbefore defined, for exanple under simlar conditions to is
t hose described hereinbefore for synthesis of conpounds of -fornul a I :
(process (h ; Compounds of fornulae I, N, VI, VIII1IX Pé‘l‘ ﬁ, XVI |
and Xl X 914227 represents N(RS) and RS represents Cl f phenyl or
C, _3 20 al kyl phenyl substituted and/or term nated, in all three cases, by
C(ONRIO)Rt nay alternatively be pl8pared by reaction of a correspondl ng
compound of formula LI, 1V, VI, VII]l 11X X XV, XVI, XVII or XX (as
‘appropri at spmmundsn f@'ﬂ'ﬂ@p @W&s@ )-6 al kyl, phenyl or C1.3 al kyl phenyl
;substituted and/or termnated, in all three cases, by C(OOR, wherein R -
iis 25 as hereinbefore defined, with a conmpound of fornula Xl I as
her ei nbef OmmptﬁfndﬁﬁﬂfoﬁmlamVJMmdéremsmﬂs@ ‘ot Srmiay ber;sepned hose

.descri bed herei nbefore or s esi s oupgs of for (process
(i)). COrrptlmrrrgascttsirlCffdir%ﬂ!|1a‘§m|d|y°r}5lth lmﬂ‘(/n?!npwr&gr%m@v JY'xvrl and XI X
,30 wherein. E‘ﬁ@’ﬁ% Rlot $5tAtila SExa nyl or Cl.3
V\D 98/014?22s %f alqky ‘;é‘ﬁ‘yr subst?tut edﬁiéfé{. lc))tr= ?%rm’ nat ed,
‘inall thr @eﬁﬁas,d'ere:hynpl‘(a@ﬁﬂsumlarmnmmthemddsm'lpmﬁmmuebye hydrol ysi s
.of a correspondl coppound o VI, X, XV, ' XV,
‘XVI1 or X ¥ tﬁ%& ?@P@?ﬂéﬁﬂé&&#ﬁm s'é)th Cl 6 aI kyI phenyl or
'C1_3 al kyl phenyl ‘substituted s and/or ternminated, in all three cases, by

.C(O)OR9 and RO represents C,., alkyl under conditions whi ch are well known
ito those siQdnpeinds of fermulae II, B¥e38uNaH, 8K, XoXiVl XV1 XKVIDand\XIX vi 1 1, 1 X,

a9 20 o itrenZ rspreseais NOCK 308§ ErERG bl B, £t Vo0 e
{)/lr elpar ed gh&')lqr @ﬁ%})&.c@ Mﬁﬁ%p,oaﬂynge Grepeed by fredctionliof 41 |V, VI,
' corresponding compound of formula II, IV, VI, VI, IX, X, XIV, XV],

XVII or XIX (as appropriate) wherein Z represents NH with a compound of

formula XI as hereinbefore defined, for example urider similar conditions to

15 those described hereinbefore for synthesis of compounds of formula I

(process (b))-

Compounds of formulae IT, IV, VI, VI, IX, X, XIV, XVI, XVII and XIX
wherein Z represents N(R®) and R’ represents C, 4 alkyl, phenyl or C,,

2 alkylphenyl substituted and/or terminated, in all three cases, by
C(O)N(R')R" 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 R’ represents C,, alkyl, phenyl or C,; alkylphenyl

" substituted and/or terminated, in all three cases, by C(O)OR9 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 XX
30 wherein Z represents N(R®) and R’ represents C,, alkyl, phenyl or C,,




XVI1 or XIX (as appropriate) wherein RS represents H w th a compound of

formula Xl1l as herei nbefore defined, for exanple under simlar conditions
to those described hereinbefore for synthesis of compounds of -formula | is
(process (k)). wowpoumazis of fornulae Vv, X, XliI; XIl, XV, XVectisesoisod

XXl are either commercially available, are well known in the literature,

of are available using known techni ques. her exanpl e conpounds of formul a
N& 20 wherein R a and/or Rea represent NH2 nay be prepared by reduction of
th

he correspondi KibsR tﬁﬂﬂﬁ'lh OfSa.

those -skil Fed | E%ﬂe&?? Si {rinﬁ?Mﬁflﬂsr corrpotér?ds OW "Wﬁ@?@f% R a
and/or Rea reprekmumerpb@amcbbyrlmﬂrﬁys:bmfr Icm-wpog&@ 66mMpSRRP B NY
al koxybenzene un er 1ﬁ gfnﬂ}fogf \\mix&a)rtxﬁl M% to those skilled 1 n the
2s art. Conpound&o'3i®# akh| I\a1eXEX fasrappropriate) Rea

L?ﬂgﬁgﬂtzew o?ral koxybenlégﬁe%ztié;r(;gg{rlﬁglr’ ht%H%lt B? é'gi(r: lg}@g Ry n%bt“ﬂt'{t%se

t echni ques. 30 sSaid/ot terenihatednin alletheseocases be’JIOIQO@ORP‘QBdéRb
car bocyclic and/% VO 9810 42 PCTI SE97101150 20 heterocyclic ri ng?é‘j in
conpounds of f or Alyhunder gan tF<1"“5\)“’ high are/wejl known to thgse skilled ikhe agt) |, XVI |

and XI X may be interconverted by techniques well known to those skllled
in the art. s The conpounds of the invention may be isol ated fron1the|r

reaction m xtur€empeunds obforamlaecHalV} VI,HVIIEUES )& XNMXVleWPHﬁ&

. by those skllled in the art that in the process describ above t

functional gr oup¥hepein %@fﬁ@%t&&b%@nd@%@@ﬂzk@@@R’l mckaiseast ed by
protecting gr 0 r i ble to ot ect.
protecting drogggﬁg?nﬁgefo&e Eétined] HRY Mirfllively 13 HRSREAPYS LARLStE
corresponding compound of formula II, IV, VI, VII, IX, X, XIV, XVI,
XVII or XIX (as appropriate) wherein R® 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
15 {process (k)). '

Compounds of formulee 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 compbunds of formula XIV

2 wherein R and/or R* represent NH, may be prepared by reduction of the
correéponding nitrobenzene under conditions which are well known to those
skilled in the art. Similarly, compounds of formula XIV wherein R'* and/or
R® represent OH may be prepared by hydrolysis of a corresponding
alkoxybenzene under conditions which are well known to those skilled in the

25 art. Compounds of formulae IV, XVI, XVII and XIX wherein R™ and/or
R™ represent NH, or OH may also be prepared from the corresponding
nitrobenzene or alkoxybenzene (as appropriate) in accordancé with these
techniques.

30 Substituents on ‘the aromatic and/or non-aromatic, carbocyclic - and/or
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am di no, quapi di ne and . m' et thrrSuirteiTe=pr img&gggupgﬁﬁgﬁwvai
1 ydroxy include trlalkyIS|IyI and dlarylalkyIS|IyI groups (e.g. t- is
butyl di netnyl silyl, t-butyldiphenylsilyl or trinethylsilyl) and
tetrahydropyranyl. Suitable protecting groups for hydroxy groups, which
groups are attached to adjacent carbon atons include O O | i dene.
Sui t abl e MWOB&42ng groups for am no, anidi.no and guani di no |n€1H%e t-
but yl oxycar bonyl or benzyl oxycarbonyl. Am dino and guani di no nitrogens 20
may be either nono- or dlprotected.-SQitabIe protecting groups for
|carboxyI|c acid include Cg alkyl or benzyl esters. The protection and

‘depr ot ect | hatesdeykliocingés)dn compopndsef fa ek dbdVh . of e X ¥e

r a
L cahnt auea Xinka g8 S OV sl HAC il e el RS b EBsEcRER o LT
descri bed Rgp@hRafthéde skillddin tecare! protecting groups is fully descr i bed

-in "Protective G oups in 30 Oganic Chem stry", edlted by J - WF MOn e,
Pl enum Press (1973), and WO 9810142 PGT/ SE97/ 01150 21 " Pr ot ective G oups

in O [ th
{/\'?I eygﬁzlt‘g n‘é‘?fgé‘l"?nﬁgfgr}gft H’t? al s&wbg %g’;‘)h?‘ef. at edd{gl V%se skilled in

the art thatixturéy difgicoflverftional techhiques" of conpounds of formula | may be
formed prior to a final deprotection step. AIthough t hey may not possess
phar macol ogi cal activity as such, certain "protected derivatives" of

conpounds &R ceibed! y and
t h(ranr)eaf ter ?{Mlgﬁ%@mﬁ&%@g@@a% gf%@%?rpounf&%s taﬁse | nve%t I on
whi ch are ﬂb@ﬁmmﬂhﬂ mslofemt&mddxato compounds may need thbdeef ore be

descri bed as prodr ugs” gl_grodr ugs of conpounds of formula | are
i nc udedtoniproteeted by RROtSENGBIPYRS- | nvent i on.

Functional groups which it is desirable to protect include hydroxy, amino,
amidino, guanidino and carboxylic ‘acid. Suitable protecting groups for
.éiydroxy include trialkylsilyl and diarylalkylsilyl groups (e.g. t-

1s butyldimethylsilyl,  ¢-butyldiphenylsilyl -or - trimethylsilyl)  and
tetrahydropyranyl. Suitable protecting groups for hydroxy groups, which
- groups are attached to adjacent carbon atoms include 0,0’-isopropylidene.
Suitable protecting groups for amino, amidino' and guanidino include ¢-
butyloxycarbonyl or benzyloxycarbotyl. Amidino and guanidino nitrogens

20 may be either mono- or diprotected. Suitable protecting groups for
carboxylic acid include C, ¢ 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 technjgues 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



Medi cal and pharnmaceutical use is The conmpounds. of the, rnvention are
usef ul because they possess pharnmacol ogical activity. They are therefore
i ndi cated as pharmaceuticals. According to a further aspect of-the

i nventi on therwopgomstais provi ded the conpounds of the inventpensisioidee as
pharmaceuticals. 20 In particular, the conpounds of the invention are
potent inhibitors of thronmbin for exanpl g;as denonstrated in the tests
descri bed bel ow. The conpounds of the invéention are thus expected to be

useful in thosesw R icQRIAL L .41 bR 1S T i [ ed.
The conpounds ofP%ﬁeg&?ﬁ\%ﬁPpﬁnarg i?‘ll?gnl ngl cg‘?’é@gd.“%”rrm %ﬁ?%%qyﬁ -----
br ophyl axi s of MVutapWiteyahmlersyipaeec(i®9d).abi lity in bl ood and tissues of

ani mal s i.ncluding man. . 30 vae-c-..saamanrrn+rsa7eaé~er ..-:--ar :Xx
"ebz::.allJd,+ .. a~ii214!"+rF. .v.+. " . ~4F :z'ra- '"".i1:G.:~xG T,C o~ L~a..

[t AT TS Y " alec he anmrel 94ro0l115 22 1t is, known
[ hat - hyper coagﬁaﬁ?’? i%l%/o nt%y_aP%rggm%éog Bﬁr%’ég%-sg%glsﬁc% eéa@’@& szeifﬁ I ons
associ at ed wi § hdérjvativesaof wohfpouhds wf Fosilar D iy beifsrmed Bﬁéﬁi&"asﬁ gfi ch
may be nentioned include activated protein C resistance, such as tﬁe

factor V- nut at | $gprotegiien step. |Althaugh they,may net prisess pharmacplogical ateivityi enci es
S | tithromj [ T X o) =Y RS ' t . h
condi 11 ons. ko sy ceriifl Srdlecred BRpdide"or SERARIS ot Shla Limanhbo.
c
enbol i ¢ di seaseadmipisteted patetitdrally bgorallytdndhbeRifdr mbebakel 30 HeSod ﬁpus

n

anti coagul ant), honocystei neni, heparin induced thronbocytopeni a
defects in fi briors spspounds of asisyentinn whichisse pharmacologically attives Suehi cat ed

i0 both int ' i 0 i ¢ threatnent .of these

condi tions. h"?h%ﬁg%m gﬁ%ﬁ’é‘ %cvgﬁgﬁ%aa%e Mr‘ f‘ﬁd?%&@ i9f t he

t -ref,‘t ment of  cAPcunds DfbRAEat Naednéladed withitOgRi scapé 8f BieCRvendin.t M onbi n
Wi t hout signs

Medical and pharmaceutical use

1s 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 'i'n those

2s conditions where inhibition of thrombin is required.

The compounds of the invention are thus indicated'. in the treatment or——
prophylaxis of thrombosis and hypercoagulability in blood and tissues of
animals including man. .

30
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of hyper coagul abil ity —for—exarme: -retrotegeneratve diseases sughras
| s“Azhel mer: S$7di sease.” Particul ar di sease states which may be nentioned.
i nclude the therapeutic and/or prophylactic treatnment of venous thronbosis
and pul monary enbolism arterial thronmbosis (eg in nyocardial infarction,
unst abl e angi.na, 20 thronbosis-based stroke and peripherﬁﬁpg%%ﬁr'l

t hronbosi WoMeMR2yst enic enbolismusually fromthe atri ﬁ{fgarteri al
fibrillation or fromthe left wventricle after transmural mnyocardi al
infarction. Moreover, the conpounds @2 the invention are expected to have
;utility in xs prophylaxis of re-occlusion (ie thronbosis) after

[t hr ombol ysiisis Ryl tabhgpercodgulsisility miaydeads toythominbeeyntdlit Aiseases. c or onar y
‘bypass operations; the prevention of re-thronposis after nicrosurgery and
vascul ar sGogditions gssogiated with hypercoagulg 'hmdgtgmm{%&em

t herapeuti¢,.a r s ; fteil@ P&idadite? 7/01150 23
di ssem nat g’&“@ﬂ@%&vﬁa%s@u aé&?olggﬁug??ggagaa se?:ll\‘\%/ bzlic-t ert zsilP&;rrm tiple traumg,

i ntoxi cat i ggeter VamytatioRqfactorc Walbeiden), and inhezsited enacquiredtdeficienadesn bl ood i s

in contact with foreign _surfaces in the. bedy, such as_vascyl ay grafts,
vascul ar 5 in eantishropbia (1l Pé'%ieﬁbté-r ?Fotﬁ@c%anﬁ’?épnaﬁﬁfaEMI wgi é&h"rpr ost hetic

val ves or apyu& ggc ?ﬁ{,mg?ﬂi %ﬁgﬁﬁi&?ﬁmnﬁyﬁ&%@ﬂwii@hd Hgdhige0t when -

blood is in con devi ces out side thé body such as during

car di ovascefrbolisudigesse inchidey circhlating- antiphospholipid astibpdies admpusal ysis. In
addition to its effects on the coagul atio ro S, 4 hronbin i s.known to
,0 activat @5@%&9&&%@%@%@1@&%ﬂh@“ﬁ‘gﬁﬁ%ﬁ%‘ﬁyg‘fpﬂ%r’%& ast s,
endot hel | alyegiaf insﬁﬁfiﬂol%iﬁ.o‘me Béfigotnae bf e inVeRtiG afecthus irdieagmounds of

the invention nay also”be useful ‘for the therapeutic and/or prophylactic
treat nento bbth indthethetapeutimand{dr prophylastic Aregtment; oft thesescondifionsane, pul nonary
fibrosis follow ng treatnent vm th radi ati on or chenot herapy, septic shock,

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

15 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,
2 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 utiiity in
2s prophylaxis olf 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.

30 f-'urther indications include the therapeutic and/or prophylactic treatment of



I's septicema, inflammtory responses, which 1 nclude, but are not tTmted
to, edenmm, acute or chronic atherosclerosis such as coronary arteri al

di sease, cerebral arterial disease, peripheral arterial disease,

reperfusi on dawegspidand restenosis after percutaneous trans- lpeiisesdn1iso
angi opl asty (PTA).. 20 Conpounds of the invention that inhibit trypsin
and/or thronbin may also be useful in the)_-3t reat ment of pancreatitis..
According to a further aspect of the presént invention, there is provided a

cording to a o ', there is ed 2
e i o et hodtEamiad §80hscfl) HREL RO RS haleria) BRIGDIE (A, vo |
amount of a conjigesiGatiot of &ify bihee RiechinisiAf articYAgERAECRMtnEA} lvlseﬁsﬁa%‘atié‘b' e

chn. a

salt thereof, to a person suffering-from or susceptible to su

condi tion. Theinesmgastndth foreignesurfaoesini the bafdy suchoasrvastylabgrafispvasislaer ed
orally, 30 intr 0, ' neouwsly. . buccal | rectally, dermally,
nasally, ..''. N%ﬁ?’. 65%%%1&2%&%8% .ctﬁ'il'n?éal%n,ctbxpiqudal m&@!ﬂﬁ"@m’ﬁ prenyr' | 2:
' O?ZS' r 2. . "?5"' other-iedical devite; aid ticbagiant trBitment whien bldodRiin:

98/ 01422 PCT/ SE97101150 24 tracheal |y, bronchially, by 5‘?&%t’ﬁe°r°mct
parenteral routwithimegdicalidewices outside the body suchesduringwardiovaseular eadgery
preparations co | Sign ctive conmpound,either. as a free base, or a

phar maceuti cal B&gﬁg%@?%%r%o{)%%%o AY¥or gani ¢ aci d additi on
salt, in a pharmaceutically acceptabl e dosage form Depending s upon the

di sorder and patient to be treated and the route of admnistration, the
tonposi ti ons e asiditeminits efiects on theacoagulativo precess;hthrambimoisridovat td he

i i | mbi ne / - adni ni st. i t h ]
oot o anods YehPateSs B hERe BN (5ih BOufoBhE Ehroblacts fradoticlial
antipl atel et ageiandGRioS Miseld téllsiCTherefors;! 8 ic@fn?)i%un&é BPIHLEVEtio

t hronboxane receptor and/or synthetase inhibitors, brinogen receptor
ant agoni sts, prroaY alspcbe msefudeforcthe sth¢rapeutie ind/os sprophdactio twehintent sof and

ADP-receptor (R2T). ant agoni sts. | s* The ounds, of the,invention pa
further Ee cogﬂaﬂ?bﬁéé%%r a@gﬁ respiratory distdss “syndrome, pulmonary fbrosis

following treatment with radiation or chemotherapy, septic shock, -
15 septicemia, inflammatory responses, which include, but are not limited to,
edema, acute or chronic atherosclerosis such as coronary arterial diséase,
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 'ptesent inve'ntion,.ﬂlere is provided a
method of treatment 6f a condition where inhibition of thrombin is required
25 which method comprises administration of é 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 coﬁditioh'.

The compounds of the invention will normally be administered -orally,

30 inq'avenously, subcutaneously, buccally, rectally, dermally, nasally,
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adni ni stered wth throobolyti-ge—steh—as—tsstre—plasmim

(nat-ral |

iphar maceutical |l y acceptabl e adj uvant ,24di | uent- or carrier.

FerEvator

‘r'éconbi nant or nDdlfled) st r ept oki nase, ur oki nase, prouroklnase
ani soyl at ed pl asm nogen- st rept oki nase activator conpl ex (APSAC),
salivary gland plasm nogen activators, and the like, in the treatnment of.
20 thronbotic diseases, in particular nyocardial infarct gg_p @ﬁ@édi ng to a
further a¥Re8¥014E t he i nvention there is. thus provided 'Bﬁ@

formul ati on including a conpound of the invention, in admxture with a

‘dai ly doses of t-he conpounds' of the invention in therapeutical
of humans afathaslby) bréndhidlly] 69 aniy /oklser partpterali rghte m'tvi@aﬂmmion,mihenl stration’

.and 0.00 1-50
‘conpounds dprm

ani nal

euti cal

25 Sui tabl e
- treat nent

[%/kg body wej ght at, gagqe}aﬁégé %né&lpﬁtrat Q %(F)rDThe
acquical prrpamay re WO

98/ 01422 P@ﬁ@%&&@%@g’pﬁﬁa&é&ﬁ&ﬁ%&b&m@ﬁoﬁ e5ic ofdntc op?ndr agEr acting,

have a broader rande

be nore potent, produce féwer

si de

effects, beacipadditon saly, mlasphahﬁdcmheally a@:pmhbtdosbgg/fomy Dregending her usef ul
phar rracol ogi cal propertles over ﬁ?gﬁ unds own |n t he.prior art. 5

Bi ol ogi ca4

Al , and i nhi

[ €

upoB: th

IISERNA (1Tj o
Human throrm% ﬁl}o Z,]g a@ﬁﬁﬁgm@a)aﬂ aggessol ution, pH 7.4, 100
ito utio

OO td, were incubated for one mnute..

Pool ed

‘normal citrated human pl asrra 100 d, was then added and the clotting tine
measured in_an autonati

seconds wasIhf FomReus %l?fsjﬁ“% ﬁgvmé %Uggn?% K Cark JA dtc'!f)ﬁng TICr?TI \r/]vas

determ ned Linihftbd With afyantithrombotic agent with a different mechamsm of

10

18

20

25

Jo

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 (P,T) antagonists.

‘The compounds of the invention may further be combined and/or co-

administered with thrombolytics such as tissue plasminogen activator
(natural, recombinant oi' modified), streptokinase, urokinase, prourokinase,
anisoylated plasminogen-streptokinase activator complex (APSAC), animal
salivary gland plasminogen activators, and the like, in the treatment of
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.
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 0.001-50 mg/kg body weight at parenteral administration.

The compounds of the invention have the advantage that they may be more



ICTT is the concentration of inhibitor in the test that doubl es the

thrombin clotting time for human plasnma. 20 Test 13 Det erm nat on of

thronbin inhibition with a 'chronogenic. robotic assay, The thronbin

i nhi bitor pot eMN998Ma¥2neasured with a chronpgenic substrate . PGREESHOIISG n a

Pl ato 330Q robotic mcroplate processor (Rosys AG CH 8634 25
nbrechtiilcon, Switzerland), using 96-wss , half volune e-mcrotitre

|l ates (Costar, Canbridge, MA, USA; Cat No 3690). Stock solutions of test

substance in DViffi¢akious| by less toxin] be longer ectitig, haesla bedadet tangd of atddity; 48

L) wwth DMSO to obtain ten differepnt concentrations, which were analysed

as sanpl es in t e meEeapotent, produceciewes sifs effepts bei moreensilytabsabad thagsay so

buffer, 12 L of gh [ u ' - eni x, WD
08101422 PCT/ SESY/ ﬂ%ﬁ?@%‘%‘“%ﬁ%ﬁ%%ﬁé%%ﬁn’& %ﬁ%@%%ﬁé&%& PVRRI Iy 12
L of a-thronbi ncenipetmdnknowhiinale pribhertitbi n, Si gma Chemical Co.) both in
assay buffer, were added, and the sanples m xed. The final assay
concentrati ons were: test substance 0.00068 - 13.3 nol/L, S-2366 0.30
mrol / L, a-throniy JH(J/ nmL. s The |inear absorbance increnment during
40 m nutes |n03?§1ﬂ°girfg§&e§fc was used for calculation of percentage .
inhibition for the test sanples, .as ‘conpared to bl anks w thout inhibitor.
The I C%robotic value, corresponding to the inhibitor concentration which
caused 50% i nhi B€88n of the thrombin activity, was" calculated froma |og
dose vs. % inhidiliQ £ 2510 jat on of the inhibition

1

constant K for - re made using a
chromogeni ¢ sisbHunténethrsrhbind(T 6769, Sigrie Chein. THY ie bufeCahasorBiptl 740100 f ugal
anal yser (Roche, Base|, ... . ) .
l, and hibitor solution, 100 gl, were incubated for one minute. Pooled
normal citrated human plasma, 100 ul, was then added and the clotting time

measured in an automatic device (KC 10, Ameiung).

15 The clotting time in seconds was plétted against the inhibitor concentration,
and the IC,, TT was determined by interpolation.

IC,,TT is the concentration of inhibitor in the test that doubles the thrombin

clotting time for huran plasma.

20

meéthod, in a Plato 3300 robotic microplate processor (Rosys AG, CH-8634

2s Hombrechtikon, Switzerland), using 96-well, half volume microtitre plates
(Costar, Cambridge, MA, USA; Cat No 3690). Stock solutions of test
 substance in DMSO (72 uL), 1 mmol/L, were diluted serially 1:3 (24 + 48

| rL) with DMSO to obtain ten different concentrations, which were analysed
as samples in the assay. 2 pL of test sample was diluted with 124 pL assay

30 buffer, 12 pL of chromogenic substrate solution (S-2366, Chromogenix,
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a-t:

in buffer or saline containing BSA 10 g/L) were m xed

a-t hr ombi WO(%80¥d% Chenical Co) i'n assay buffer (0.05 n&ﬁs%?}lalslg

is Switzerland). . Residual erzywe—eaettvyi-ty—after—Tncubati on-g e = ="
Fronbin” Wi t h-vari ous concentrations of test conpound was determ ned at
three different substrate concentrations,

and was neasured as the change in
opti cal absorbance at 405 nm 20 Test conpound sol utions (100 pL;

normal |y
of human
Cl pH

7.4, ionic strength 0.15 adjusted with NaCl) containing BSA (10 glL), and

“of water,
Mol ndal

anal ysed as sanples in the Cobas Bi2é A 60 L sanple, together with 20 pL

was 25 added to 320 gL of the substrate S-2238 (Chronogenix AB,
Srsiadn) Swedeas) ingssaybuffer and finaly 12 oeHrarthrombrin gglations/ ni n) was

‘moni tored. The final concentragjons - O .tnmol /L
and of thr Ghwmang- ﬁmﬁw &gglcpﬁgo;béﬁ% %?%&%aﬁ%ﬁﬁcgt e was used
to constru 'ggtgﬂ, . The fihl EEtiohd Wepd: 1260 substaficergr ans  of

I nhi bi tor g%%?{en raﬁ?lé%{r{ﬁ’\‘/eg 'I?/e(AA/ m n). For reversible, etitive

CcO
i nhi bi t or 50.00068 d48:3 pmolLs St2366t030 smeld: cthrombin 0020 NEEHMmah: r at i ons
formstraight |ines which int e . De Lhnhation of
Bhe dinggr ﬂiﬁg B METTRERAYTRE A‘%ﬁ#‘i"si%?@a\i’&g aééf’ 56?}:

typically
Acti vat ed
normal hu
by Stago.

e |

) n'ied in pool ed
dcifaﬁ]%ﬁfmﬂioassa pérbéntigee inhibiaipanforPThe Aest osmmiples,5asranuf act ur ed
inhi.bitors were added to the plasma (10 L inhibitor solution

to 90 L pl esmpjreddd btanks withoutishibitore The HesoXabetCYalue, coBssRANAIRE sol ut i on
d APTT det Af| d i t s ' - ' |
gl DE XSS e A

I'ns S O

e reagent producer. The

clotting tjpiily) WaseaRGlataSfrof #6g doseges. 96 tinkibitiannhirbe.t or concentration

in plasma and the | CS0APTT was deternined by interpolation.
10 :
Determinaton of the inhibition constant K, for human thrombin

15

30

- K;-determinations were made using a chromogenic substrate method,

performed at 37°C on a Cobas Bio centrifugal analyser (Roche, Basel,
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.

Test compound solutions (100 pL; normally m buffer or saline containing
BSA 10 g/L) were mixed with 200 pL of human o-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 g/L), and analysed as samples
in the Cobas Bio. A 60 pL sample, together with 20 puL of water, was
added to 320 pL of the substrate S-2238 (Chromogenix AB, Mélndal,
Sweden) in assay buffer, and the absorbance change (AA/min) was
monitored. The final concentrations of S-2238 were 16, 24 and 50 pmol/L
and of thrombin 0.125 NIH U/ml.

The steady state reaction rate was used to construct Dixon plots, Le.




1s | C50APT' f is defined as the concentration of i1nhibitor 1n human. plasma
that doubled the Activated Partial Thronboplastin Tine. Test E 20

Determ nation of thronbin time ex vivo The inhibition of thronbin after

oral ..or par HO@8MMWZadni ni stration of the conpounds of the RPGREENPHA ver e
exam ned |n conscious rats which, one or two days prior to the

experiment,' were equi pped with a cathete?7for blood sanpling fromthe
carotid artery On the experinmental day bl ood sanples 2s were w t hdrawn at
fixed times aft diagrames aef inhibitost p@mpesﬁatxm ts;rrﬂawdnum)uol?om aeylersxblb,ubes

containing 1 part_s ate t on 1. L) and - 9 parts
of bl ood. The tﬁ%‘@ga\%\{b ‘5@#1' Ay otﬂo 53%?&% gont ppubstRate The
pl asma was Usedcéxﬁknﬁ‘ﬁﬁ(ﬁfsn@ggﬁim?rfoﬂﬁ strafgh1hinBs Which aﬁeréﬁﬁ% edgabove. 30
The citrated rat plasma; 1 L,"was diluted with a salife solutién, 0.9%
WO 98/01422 . PGT/ SE97/01130 28 100 pL, and plasma coagul ati on was started

by the additiongof auman thronbin (T 6769, Sigma Chem Co, USA) in a
buf fer sol uti dns 7.4, 100 AL The cIottlngtlme was nmeasured in an

automati c devi cg{elﬁgml,gon d Mm i |l ustrated
nt al

by way of the foll ow ng exanp 65, xanpl es >
Procedures. MasdPIgewes alm@obpdeﬁdmmthnmnngpTﬁﬁzﬂ&Qﬂi tHepl e

?I‘éi‘\‘éf By and VRS, ARl Pt s Bt g Bei T ki v addea”
perormed on i o BRI ACH B0 i AOrRH i P s OGR4 HE 0

10 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 againét the inhibitor concentration in plasma and the IC;,APTT was
determined by interpolation. o

IC,APTT is defined as the concentration of inhibitor in buman plasma that
doubled the Activated Partial Thromboplastin Time.

Test E
20 Determination of bip time ex yiva
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 exﬁerimental day blood samples |
25 were withdrawn at fixed times after the administration of the compound into
plastic tubes containing l part sodium citrate solution (0.13 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.

30 The citrated rat plasma, 100 uL, was diluted with a saline solution, 0.9%,
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O et - £877399.: 9649908
r""e%pethely and at 13C frequenC| es ' of "75. 46, 100.58, 175.69
and 150 88 MHz respectively. Flash chromat ography was carried out on
silica gel (230-400 nmesh). Preparative HPLC was performed on reverse 20

phase colums (250 nm 20 or 50 mm 5 to 7 pM phase Chro meith
fl ow rat e3vQ¥801€2t 0 50 nlL.Jmin using a W detector (270 to Exanpl e
1 N{ f2 (4-Anm noi m nonet h*henyl ) et hoxy] phenyl | benzenesul fonam de 25 x H 1
I(|) t Butyl oxycar bonyl ar ni no- 3- hydnxy28benzene Am no- 3- h' ydroxybenzene (5. 46
g; 50 mmol) was dissolved in THE (50 nL) and di-t-butyl dicarbonate (12.0
'g; 55 ol )0pagL 2dfid plasms eoagulation ewpse started by Wiee additioni ofnbumenheat ed f or

2 hours at 60C, the solvent wa 8/ 014, 2 PCr/ 97/ 0 vapor.at ed -
and the re$hrombindd 6762 yigard &h"@t%& EIJ%R l'gﬁége was
washed wit Jtfin Q{Hﬂ g &as&re@olmh‘&ﬁfoﬁianddéhc%o @gL1)r i ne and
then dri edq?ﬁldé'ofl'&%e. %o vent V\t/gs evaporated to give- 11.74 g of a

col our | ess Axhblumy, Gerneamy).r yst al | i sed from CH2C12: MeCH: | | ght s petroleumto
give 9.1 g (87% of the sub-title conmpound as white crystals. 'H NVR (400
M—lz CDC13): 6 7.10-7.15 (bs, IH), 7.11 (t, IH), 6.72 (dd, | H), 6.53 (dd,

| , 6.50 B8y Wiy obthe fotlowidg eRarfiplesOH) 13C-NWVR (100
VHz : CD013)T("QS’"i'ls’)'%tﬁ%“"e'iiel=,l'g‘z':la§i(t 1%?4“‘1’29 %, 110.7, 110.2. to 105.9. 80.8,

28. 3 (ii) t-Butvlol cycarbonyl am no-3-12-(4-c anopheny et hoxyl benzene To a
sol ution of_ t-butyl oxycarbonyl am no- 3- hydr oxybenzene (418.5 ng, 2 nmol;
from step 'x)‘“ég‘&ée), . triphenyl phosphine (629.5 my; 2.4 nmmol) and is
2- (4- cyanophenyl ) et hanol (353.2 ng, 2.4 nmol) in THE (50 nil), under an
at nosphere of nitrogen, was added- d| et hyl azodi car boxyl ate (518 ng; 3

10 eral ental Proced
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 “C NMR measurements were performed on

1s. BRUKER ACP 300 and Varian UNITY plus 400, 500 and 600
| spectrometers, operating at 'H frequencies of 300.13, 399.96, 499.82 and
599.94 MHz respectively, and at 1BC frequencies-of 75.46, 100.58, 125.69
and 150.88 MHz respectively. Flash chromatpgmphy- was carried out on
silica gel (230-400 mesh). Preparative HPLC was performed on reverse

2 phase columns (250 mm, 20 or 50 mm; 5 to 7 #M phase Chromasil C8)
with flow rates of 10 to 50 mL/min using a UV detector (270 to 280 nm).

Example 1

- {3-[2- inoiminometh enyl)etho henyl ulfon:
2s x HCI

(i) -Butylo lamino-3- xyb e

Amino-3-hydroxybenzene (5.46 g; 50 mmol) was dissolved in THF (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 60°C, the solvent was



mol ). and the m xture was stirred for one week.” TCé cold watrer was added
and the THE was renoved by evaporation. The renai ni ng water phase was
extracted three tines with Et OAc. The conbi ned organi c phase was washed 20
twice with 0.2 wbdeodks2 once with brine, and then dried (Na2SOpcT/sSEe701150
Evaporation foll owed by flash chromatography using a stepw se gradi ent of
EI uene: Et OAc (100: 0, 90: 10) 80: 20 and 60:40) gave 300 ng (44% of the
sub-title conpound. . 2s H-NI\/R(SOOM-IZ 213):.6 7.57 (d, 2H) 737(d

2 (o (O gl e el o Bisbfie 4 B A T SF 53 b bl
CDC13): &' 159 05phsabé a5 Wwashéd with 2 k30 BF, of B gfiso ?%i&mlagbé% xﬂz"cf‘ 84

110.82, 110. 14, 109 10, 104.52, 80.41, 67.43,
o twomL b rine 'and then dried' GMgS@ow ﬂby solvcnt wasyevaporatedto give C. :

tiTT E9 191422
PRI Cygng‘gf M? f)fgﬁ%&fy? er‘]‘\z%%g sél%seé o] CH,Cl1,:MeOH:light
t - But yl oxycar borpetrfeue 16 give- 9.4 g:mwpbﬁﬂw SUBLER YORBOGRIS &ﬁ&«@gg&v’t&lgh%

mol ; fromstep (ii) above) was di ssolved in EtOQAc, pre-saturat
HCl (g), at roomtenperature and stirred for 1 hour. The solvent and the s

Compound. * £ NV NR%(%S*?W RepscopCly: 5 0Tt 8 15, 241G Halad T ae (¢

I 7.01 (bd, 6 28t 18 (t,
2||:|)I) 10 (i v)(N f3 (4 m(:lggin\?ljgd)e ﬁol nihg?i I;?Ibenztzebr?egﬁl?f%ggmé'dgﬁ)ro a(col d
(i ce: wat er terrpe?@NM&)(@@lMHﬁ la&-hﬁriéﬁsk[l 2(84-139.4, 129.9, 110.7, 110.2,
cyanophenyl )etI h%%]d?%%‘?%j‘ HCl (231 ng; 0.84 miaol; fromstep (ii |)

~ (ii) £-Butylo b ino-3-[2-(4-cyanophenyl)ethoxy]b e

To a solution of ¢-butyloxycarbonylamino-3-hydroxybenzene (418.5 mg; 2
mmol; from step (i). above), triphenylphosphine (629.5-mg; 2.4 mmol) and
s 2-(4-cyanophenyl)ethanol (353.2 mg; 2.4 mmol) in THF (50 mL), 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 THF 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 (Na,SOJ
Bvaporahon followed by flash chromatography using a stepwise grad:ent of
toluene:EtOAc (100:0, 90:10, 80:20 and 60:40) gave 300 mg (44%) of the

sub-title compound.

" 2 'H-NMR (300 MHz; CDCl,): .6 7.57 (d, 2H), 737 (d, 2H), 7.21 (bs, 1H),
7.14 (t, 1H), 6.76 (dd, 1H), 6.67 (bs, 1H, NH) 6.54 (dd, 1H), 4.16 (t, 2H),
3.10 (t, 2H), 1.50 (s, 9H) L —_—

“BC-NMR (75 MHz; CDCL): & 159.05, 152.57, 144. 17, 139.65, 132.05,
129.74, 129.52, 118. 84 110.82,110.14, 109.10, 104.52, 80.41, 67.43, 35. 65
30 28.20
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gty

above) i n DVI’I d| pe (2 : ded—Benzeresutt- —Eori
RBEIRD] ) - Tthe mxture was.: allowed to reach roomterrperature “and’
St rred for three days. The pyri d| ne was renoved by evaporation and the
resi due was partitioned between water and Et OAc. The phases was separated
|land the water phase was extracted twice with Et OAC and the_ comnbi ned
‘organi ¢ phweossems washed once with | M KHSO4, brine and d PCIFESPL EﬂaZSOﬁl)
The sol vent was evaporated and the resi due was subjected to purification
by flash chromat ography using.a stepV\Base gradi.ent of toluene: Et OAc (100:0,
90: 10, 80:20, 60:40 and 40:60) as eluent to give 277 ng (87% of the
sub-title cgﬁg N Hhiho-Z-$2-{£-civincbhénylléthoxybetizene ' -A' WMHz; CDCl13): 8 7.82

() 211 (ibenteortomkmtin a6 g rusge o g nati 1 4

dd, |1 4.1 vedDird 2 Ardeatiirated’ 150 31
§\I—{3 12]:?4 Et"h ﬂ(éo%%-%pné?)ngg?@)nvﬁ?r@lls%gt hoxygﬁlﬁéﬁ'v ﬁ?enzeﬁeeasﬁonat ni de(V)

HC A gent | eggli(gaat edoriGbmperanae mds&tﬂtbdlfwd hOUOOMSQW@)tmmeI on of N
{3- [2-(4-cyanophen et hoxy) phen benz sul f 25 0. 68 mMmo);
s from stepc’(¢°3§ H@{(Xi)“’%"a&‘?ﬂ ?g]g (83%51 ttﬁ"e E%E@r ature was .
stabilized dihe m xture was aI I ovved to reach roomtenperature and

stirred at errperature for 24 hours. The solvent was evaporated to
give the sub t|tIe conpound in a quantitative yield. to 'H NVR (600 MHz;

55 (ol ot ol P it 3 (1

4.15 14 90l bd2 JLH)3 4 V2H), 3.18 (t, 2
N— | 3- 12= (4(Zm ﬁ()ﬂhhl ?ﬂoﬁegtbhyl p%nyiéfgi%xﬁeﬁ beﬂr?zene- 259

(iv) N-{3-[2-(4-Cyanophenyl)ethoxylpheny 1}benzenesulfonamide
To a cold (ice:water temperature) solution of amino-3-[2-(4-
cyanophenyl)ethoxy]benzene x _HCl (231 mg; 0.84 mmol; from step (iii)
above) in pyridine (2 mL) was added benzenesulfonyl chloride (119 pL;
15 0.93 mmol) and the mixture was-allowed to reach room temperature and
stirred for three days. The pyridine was rémdved 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 washid once with 1M KHSO,, brine and dried
» (Na,SO)). The solvent was evaporated and the residue was subjected to
putiﬁcatioh by flash chromatography using a stepwise gradient of
toluene:EtOAc (100:0, 90:10, 80:20, 60:40 and ‘}0:60) as eluent to give 277
mg (87%) of the sub-title compound. "'

25 LC-MS 377 (M 1y
\H-NMR (400 MHz; CDCL,): & 7.82 (d, 2H), 7.75 (bs, 1H, NH), 7.56 (d,
2H), 7.47-7.53 (m, 1H), 7.40 (¢, 2H), 7.35 (d, 2H), 7.07 (1, 1H), 6.75 (bt,
1H), 6.65-6.70 (m, 1H), 6.59 (dd, 1H), 4.10 (t, 2H), 3.07 (t, 2H)

30



I's sul fonam de x HO N {3-[2-(4-Ethoxyl m nonet hyl phéenylJetnoxy] phenyl }
benzenesul f onam de x HC (313 ng; 0.68 nml; fromstep (v) above) was
di ssolved in nethanol, saturated with amonia gas and stirred at room
tenperature fowa9smge2days. A precipitate had forned and, af {RCT/REIGOUSDON
of 0.5 nmL Et20, the m xture 20 was place in a freezer overnight. The
precipitate was collected by filtration ad the filter-cake was washed
with cool McOH (I mL) and Et20 (3 m_) The crystal s were dri ed and added
tdo MeOH (8 L) t(9) Ne 4 Bitioxy fajathydpl % héh £

until the sol ution becane clear and the voI urre was concentrate' to g| ve
2-3 nL. Additio Et 20 (20 nL) 2s caused a precipitate to formwhich was

oound. g & Betile RcatR B HOIR, kb Pacded i FYabBADC sdilifop bf 13- 1,
NH), 8.71 (bs, qm(4wmopheagl)zmyyphéaylobemsulfbnaﬁnde @57g; 03 Dmmol;

7.42-7.49 (m 2 7.05 (t, I—% ,,,,, “rte L., WD
98101422 PCT/ SE ﬂewo(lv}szbq‘t lala))soletes%tclﬂ €0 mli) vyl the tareperatur@ has 3. 14

(t, 2H i3C NWR_ 47.3 47.02, 141,04, 140. 14,
133. 89, 131. 14, gﬁ@%”%‘g"‘l’g‘é‘;ﬁg"g@%‘% to %fﬁgli@m%‘fpg%‘mi@a dso
69.00, 36.38 s a6l at this ternperature for 24 hours. The solvent was evaporated to ive
Benzenesul f oni eci d-i 3- éZ (4-am naqi m nonet hyl p}kenyl) et hoxv - 5-ne - phenyi

ester x HO io (hesyletitle compousdiie aqyantitativeasll 5-meth | phenyl ester

Benzenesul fonyl chloride (6.36 g; 36 mml) was added to a well stirred
m xture of 3,5-di hydroxytol uene x H20 (4.26 g; 30 mmol ), saturated

o 'H-NMR (600 MHz; CD;0D): & 7.96 (d, 2H), 7.70-7.73 (m, 2H), 7.55 (d,
2H), 7.50-7.54 (m, 1H), 7.43 (t, 2H), 7.03 (¢, 1H), 6.67 (1, 1H), 6.56 (dd,
2H), 4.60 (q, 2H), 4.15 (t, 2H), 3.14 (t, 2H), 1.59 (¢, 3H)

1s
N-{3-[2-(4-Ethoxyiminomethylphenyl)ethoxyJphenyl} benzenesulfonamide
x HC1(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 Et,0, the mixture
20 was place in a freezer overnight. The precipitate was collected by filtration
and the filter-cake was washed with cool MeOH (1 mL) and Et,O (3 mL).
The crystals were dried and added to MeOH (8 mL) to form a slurry.
MeOH saturated with HCl(g) was added until the solution became clear and
the volume was coricéntrated to give 2-3 mL. Addition of EO (20 mL)
2s caused a precipitate to form which was filtered and dried under vacuum to
yield 169 mg (57%) of the title compound. |
FAB-MS. 396 (M + 1)
'H-NMR (400 MHz; CD,0DY): § 9.20 (bs, 1 H, NH), 8.71 (bs, 1H, NH),
% 7.72-7.77 (m, 4H), 7.51-7.57 (m, 3H), 7.42-7.49 (m, 2H), 7.05 (t, 1H), 6.70
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—aqueais NaHCO8 (70— —aRe-—Et 20— S0 amd e e T SRaAT
roomterrperature for 19 hours. Et20 (50 tnL) was added and the c organl C '| s
| ayer was separated, collect d and evaporated to give 7.05 g of a powder.
The crude material- was recrystallized from Et OAc: hepti ne (30 mi: 300 rrL) to
give 4.36 8 65 of the sub-title conpound. FAB-MS 265 P(cbp%%* 20 ' H- NMR
(400 MHz;W 6 7.86 (d, 2H), 7.67 (tt, 1H), 7.53 (t %54 (bs,
111) 6. 38 (bs, 1H), 6.31 (t, 1H), 5.02 (s, 1H "OH), 2.21 (s, 3H (ii)
Benzenesul foni ¢ aci d- 13-r2- (4- cyanom®enyl ) et hoxy] - 5- net hyl }phenyl . 2s
Di et hyl azodi car boxylate (1.74 g; 10 nmmtl) was added, over 5 mnutes, to a

sti rr eﬂ Soqt’ulﬁﬁm S‘IB.GEslz %gnmp@.aqp(nlm, @A45¢, 2H) 10 Imfml ), 2- (al- (3
cyanophen ano : ul fonic aci -

hg;dr ogy 5y &Mr% ¥ gm)g& -§4, lﬁ?%of&eé?’omls%p 14Q.34,above) in
THE (25 1My, gﬁmrmmemgwoﬂmwmm YHg48. 0 1. 84efpd 5 an 30

addi ti onal our's was ‘evaporated and the residue was di ssol ved
WO 98/ 014269.68,363®7/ 01150 33 in EtOAc (150 nL). The organi c. phase was
washed with 2 x 25 nL of 1 M .NaOH, | x 25 nL of IMKHSO41 | x 10 nL of
brine antl dried (MgSO4). The sol vent was evaporated* to give 9.09 g of an

oi | . Purifyg ijep by flash chronmatography using a stepw se gradient of
t ol uene: Et%@'?‘go:o1 20:1 and s 10: 1_) gave 2.79 g (7199 of the sub-title

COITpOUI’ld JBemrentaul foniacidid 3-[2-(H-aminsintiaametityipheny!) ethoxikIFES -kt : CDC]_3) S

7.85 (apparent, d o 7.66 (tt, 1H), 7.60 (apparent d, 2H), 7.50-7.55
(m 2H), P—‘%ﬂﬁ#ﬁg’a 57 (bs, 1H), 6.35-6.38 i0 (m 2H) 4.07" (t, 2H,
3.08 (t, 2H), 2.21' (s, 3H) (iii) Benzenesul fonic acid- :
13- [ 2- (4- et hoxvi mi nomet hviphenyl et hgxy}-S- met hyl-) phenyl ester x HC

0 (i) B ic acid-(3-
Benzenesulfonyl chloride (6.36 g; 36 mmol) was added to a well stirred
mixture of 3,5-dihydroxytoluene x H,0 (4.26 g; 30 mmol), saturated
aqueous NaHCO, (70 mL) and Et,0 (50 mL)‘ and the mixture was stirred
at room temperature for 19 hours. Et,0 (50 mL) was added and the organic

1s layer was separated, collected and evaporated to give 7.05 g of a powder.
The crude material was recrystallized from EtOAc:heptane (30 mL:300 mL)
to give 4.36 g (55%) of the sub-titlé compound.

FAB-MS 265 (M + 1)* | |
20 'H-NMR (400 MHz; CDCL,): & 7.86 (d, 2H), 7.67 (tt, 1H), 7.53 (t, 2H), 6.54
(bs, 1H), 6.38 (bs, 1H), 6.31 (t, 1H), 5.02 (s, 1H, OH), 2.21 (s, 3H)

(ii) Benzenesulfonic acid-{3-[2-(4-cyanophenyDethoxy]-S-methyl}phenyl
ester.

25 Diethylazodicarboxylate (1.74 g; 10 mmol) 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

- THF (25 mL) at room temperature. The stirring was continued for an

3 additional 17 hours, the THF was evaporated and the residue was dissolved



Et_O-l {25 nL) was cooled to 5C and a gentle, streamof HCl (g) was is
bubbl ed through until saturation. Benzenesul fonic acid-{3-[2-(4-

cyanophenyl ) et hoxy] - 5- et hyl }phenyl ester (590 ng; 1.5 mmol; from step
(i1i) above) wasWQd#®H2 o the cold solution in one portion and PEESEIRI ¢

was all owed to reach roomtenperature and stirred over night. The sol vent
and excess HCl (9g) was evaporated to give t38 sub-title conpound in a 20
guantitative yield.' 'H NWR (400 MHz; CD3OD): S 7.99 (apparent d, 2H),.7.81

(apparent d, 2Hjin ETOAZ ({50 mL)H) The G’rg!iﬁtc tﬁ?emvlﬂshedﬁttﬁiiibsmﬂ'&ll@ 34
(bs, 1H), 6.30 ap arent t 1 03 Hb |_<|i>n (t, 2H),
2.18 (s, 3H), 1. F%FMKﬁ.Sé e i fralmq,fhme@nd ted (MgSO4)

S

'Binjzin(eiuﬂ"oﬂf’l;”?&?&“ﬁ‘%F‘%ﬁ?’ﬁé@%ﬁ% ive Y KR RERBGhon

(D

Cl
BHonsby fgsh
net hyl ) phenyl esthfonxatbfzhphy Esnﬁgalstepkﬁﬁa”glﬁ&xeﬂt ¢ftoluen&BEYAL (V60R0, Cﬂ(ﬁfﬁlld’ ed WO

98/ 01422 PCT/ SE97/ 01150 34 in re-sat urated by amoni a and
reacti on was stsi APdd gave 2 Hhg(71 éMprtB? gul-titlgrcompoyad as a white ponlelnt and

excess ammoni a were-evaporated and the residue was dissolved in MeOH (5
m). 6 mL of 1.77 MHCI (g) 'in MOH was added and the sol ution was

concentrated to FABMS 394 .(MEH2D*'s (60 nml) was added to precipitate the
hydrochl ori de salt of the title und. The volume vwas reduced to 45 niL

and the m xture WENMRa(409 MHg; @Egggz@V 850fappareniide;, 2H)CT| G6ettt, i 1), 760 he

(56% cal cal at cc4ePant Auzih, 1o¥E5s B8, 2. 755 K80, 53 P ML 0 A8,
whi t e - powder . &Oo(hABHY 02Kt (z\p? 3108+, 2E)NBB1((409H)MHz; CD3OD): 5 7.79-7.83
(m 2H), 7.70-7.77 (m" 3H),

(i) )

: methxi{phgnyj ester x HCI , .
EtOH (25 mL) was cooled to 5°C and a gentle stream of HCl(g) was

1s bubbled through quntil ‘sgtluratlon. Benzenesulfomc acid-{3-[2-(4-
. cyanophcnyl)emoxyj-s-methyl}phenyi ester (590 mg; 1.5 mmol; from step
(ii) above) was added to ,t_he cold solution in one portion and the mixture
was allowed to reach room temperature and stirred ovcr'night. The solvent
and excess HCI(g) was evaporated to give the sub-title compound in a

20 quantitative yield.

'H-NMR (400 MHz; CD,0D): § 7.99 (apparent d, 2H), 7.81 (apparent d,

2H), 7.72 (dt, 1H), 7.53-7.62 (m, 4H), 6.63 (bs, IH), 6.34 (bs, 1H), 630

(apparent t, 1H), 4.63 (g, 2H), 4.13 (t, 2H), 3.14.(t, 2H), 2.18 (s, 3H), 1.61
25 (t, 3H) -

(v)

Benzenesulfonic a_cid-{3-[2-(4-ethoxyiminomethylphenyl)cthoxy]-5-
30 methyl)phenyl ester x HCI (1.5 mmol; from step (iii) above) was dissolved

+
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(apparent t. 2H) . 7 52 (Lh2ihm—beb3rthariH—6-347(0S,IFf g
1H) - 411(t H) 311(t 2H) 2.18 (s, 3H) 15 .ExamI|e3N-I'3f2
( 4- Ami noi mi nonmet hyl phenyl ) et hoxv] phenvl }-2- chl or obenzenesul f onani de x HOAC
20 (i) Nitro-3-f244-cyanophenyl)et hoxvl benzene Tri phenyl phosphi ne (11.3 g;
i.43.1 mol ) and di et hyl azodi carboxyl ate (7.5 g; 43 mmol) I.ssolved in-:
THE (250 WOo%®Md¥ nitrogen at OC. After 5 ninutes, 3-ni't%§gwd$_o (5.00 g;
135.9 mmol ) and 2-(4-cyanophenyl)ethanol (6.3 g; 43 nmol) were added. The
icooling bath. was renoved and the 2s 34 xture stirred for 2 days at room
tenperature. A new batch was prepared as above and the two were conbi ned
‘before wor kg l‘ﬁf)ﬂsa‘fﬁi Qnitfiéhiatdid thelrexdtioncwad slinéddt rddig m xture
was extracte w t h” Et OAc the ~organjc phase 'was washed w t.h aqueous
0. 2M NaCOH #emdpémiure for24 qus( Whe solventand exeessasmmonia wesersveppratedvacuo.

recrystal | Sadibe e Has SRSRRISH D, fore 83! S RISBETIANEHCIR) ot 1 or ge

3.07 g (32%1moﬂw&ealahh%@mmwmbhm@ae@ma @C@%o 6 7. 824 .

(dd, 1 7.61-7.71 everal peak 4 7.41 19
Et, 25)') 53(6@ i) m(a; gdc(edu ;opmgxpm:blﬂle( f\l@ﬁﬂp)@tlhqf th¢|( Bélnzene

‘Ni t 4-C t [
Above) “and® &meén@ﬁ@ﬁ%l%'é%y%@%%%%&h%#ﬂ%m%a 43 22 o
) and H2Gh & Feeddr) forteroldags.cQollectionf dfithe pmmmmﬁma(@ncrogwéa i o mol )

was added and heating was conti nued _for ure was filtered,
.concent r at &Y qlrmgaeageranm #Bave é??édmlge ?an"q}%ﬂ EFRF'@QG‘
above) of the pure title compound as a white powder. '

10 _
FAB-MS 411 (M + 1)*
'H-NMR (400 MHz; CD,0D): § 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 (¢, 2H), 3.11 (t, 2H), 2.18 (s, 3H) -

15

20 (i) Nitro-3-[2-(4-c
Triphenylphosphine (11.3 g; 43.1 mmol) and diethylazodicarboxylate (7.5
g; 43 mmol) were dissolved in THF (250 mL) under nitrogen at 0°C. After
5 minutes, 3-nitrophenol (5.00 g; 35.9 MOI) and 2-(4-cyanophenyl)ethanol
(6.3 g; 43 mmol) were added. The cooling bath was removed and the
25 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 THF was evaporated. The mixture was extracted with EtOAc, and the
organic phase was washed with aqueous 0.2M NaOH and brine, dried
(Na,SO,) and the solvent removed in vacuo. Purification 'by flash
" 30 chromatography (SiO,; toluene) and recrystallization from CH,Cl,:EtOH



Af ter. separation, the agueous phase was extracted wth CHZA 2. The _
conbi ned organi c phases were dried (MJSO) and the sol vent was evaporated.
Purification by flash chronmat ography (Si02; toluene:EtQAc t5 (9:1))
afforded 2.26 WO(988M2 of the sub-title conpound. LG M5 239 (REWSEJTIRLISH NVR
(300 MHz; CcDA 3): 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] et hoxyl phenvl|-2-chl dr obenzenesul fonam de Pyridi ne

(0.255 n; 3. 15% g: égl tj on of am no- 3-

[ 2- (4- cyanopheny %’oxy?lﬁ@e& ijgl%l%kéd ol ; fromstep (ii)
above) and 2-chl orobenzenesul fonyl chloride (0.173 nL; 0.818 mml) in 25
CH2CI 2 (4 nL). After 45 mnutes at roomtenperature_the solvent was

renmoved in vacuct NMR (30fMEz; CREIS: 67.83\(Ad. i Fk 7.6l &A1 (seyeral peaks; M),

evapor ated The e nd- Et OAc. The

organi c | ayer mﬁ@@i?&@%@f@g tlmﬂ\fgaggf%@’ é\l@éthErl ne, dried (Na2SO4)
and the sol vent renmoved in vacuo. Purification by flash chromat ography 30
(Si®2; toluene:EtOAc (1:0 to 9: 1)) afforded 0. 095 g (35% of the sub-title

WO 98/ 01422 PCr (iISESammps 3 5 8.02

(57 ey e, ol e

4.13 (t, 2H), 3aBdveftand CCll )9 bt §8 nfirdol) were dissolved in a mixture of EtOH
(4- Et hox) i m nonet hvl phenyl oxvlPhenxl }-2-chloro- b esulfonam e X HO N

{3-[ 2- (4- Cyanopffhmb) ;@;{M@L) ang heated to refiusn duan powder @0@ §%0. 070

o o1 D R B 00 i

filtered, concentrated in vacuo and partitioned between water and CH,CI,.

After separation, the aqueous phase was extracted with CH,Cl,. The
- combined organic phases were dried (MgSO,) and the solvent was

evaporated, Purification by flash chromatography (SiO,; toluene:EtOAc
15 (9:1)) afforded 2.26 g (85%) of the sub-title compound.

LC-MS 239 (M + 1)*°
'H NMR (300 MEz; CDCL,): 5 7.59 (d, 2H), 7.39 (d, 2H), 7.05 (t, 1H), 6.32
(m, 2H), 6.24 (t, 1H); 4.15 (1, 2H), 3.12 (¢, 2H), 2.0 (s, 2H)

(iii) N-{3-[2 Dethc henyl}-2-chl Ifonamid
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-chlorobcnzetiesulfonyl chloride (0.173 mL; 0.818 mmol) in
2s CH,Cl, (4 mL). After 45 minutés'at room temperature the solvent was
removed in vacuo. To remove traces of pynidine, EtOH was added and
evaporated. The residue was partitioned between water and-EtOAc. The
organic layer was washed with 0.1M aqueous HCI and brine, dried (N2,SO,)
- ‘and the solvent removed in vacuo. Purification by flash chromatography
59 (SiO,; toluene:EtOAc (1:0 to 9:1)) afforded 0.095 g (35%) of the sub-title

o LmER.



Evaporation of the solver -
quantitative” yleld i sLCI\/B459(M+ 1)+(v)N 13[2
(4- Am noi m nomet hyl phenyl ) et hoxv henrvl | - 2-chl orobenzene- sul f onam de X
‘HOAc N {3-[2-(4-Ethoxyi m nonet hyl phenyl ) et hoxy] phenyl } -2-chl orobenzene-
20 sul fonamde x HCl (0.080 g, 0.16 mml; fromstep (iv) R¥SH0118S

di ssol ved WM (pre-saturated with NH (g)) and stirred at room
'temperature for 1 day. The solvent was evaporated and the residue purlfled
by preparative HPLC (40% CH3CN: O | MJGH40AC) to afford 0.020 g (26% of
the title conpound. 25 LC-MS 430 (M + 1)+ 'H NVR (400 MHz; CD3CD): 8 8.02 .
(dd, IH), ¢&ompotfid. 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 WD 98/01422 PCP/ SE97/01150 37 Exanple 4
N-{3-f2- (Mﬁwr@?r@w@b@m §t810x-(44,pTH)) VI b2 2dc 2R Oh @3ZR2-

sul f onam de "x f

t hoxvi m nonet hyI phenyl et ho_tg/} ni trobenzene
X HC1 A gemidverzﬂtpeaksn 2H), ng)wésv {t.ce)

suspensi on n - 3-1.2- a I e (2 80 g; .10.4

mmol ; froml Iﬁxérﬁgél @83 ggé\/@f/’ quE?gé @%@P%‘bﬁn ﬁﬁ' the tenperature was
stabillzed at 0C. After 3.5 hours stirring the tenperature was allowed to
rise to i o anbi ent and the stirri ng was contl nued for 24 hours Evaporati on

of the: HOER-quantitati ve
yield.

und insa o s L

N- {3-[2-(4-Cyanophenyl)cthoxy]phenyl}-2-chlorobenzenesulfonamide

10 (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 compouﬁd in a quantitative
yield.

s LC-MS 459 M + 1) .

sulf ide .

N-{3-[2- (4-Ethoxyiminomethylphenyl)ethoxy_]phenyl} -2-chlorobenzene-
2 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%. CH,CN:0.1M NH,OAc) to afford 0.020 g (25%)

of the title comppund.

LC-MS 430 (M + 1)*

. 1H NMR (400 MHz; CD;OD): 6 8.02 (dd, 1H), 7.73 (d, 2H), 7.50-7.55
(several peaks, 4H), 7.38 (m, 1H), 7.04 (t, 1H), 6.70 (t, 1H), 6.65 (m, 1H),
6.59 (m, 1H), 4.14 (t, 2H), 3.13 (t, 2H), 1.90 (s, 3H)

30



"H NWVR (400 MHz; CD3OD): 8 8.00 (d, 2H), 7.80 (ddd, IH), 7.70 (t, 1H),
7.63 (d, 2H), 7.48 (t, 1H), 7.30 (ddd, 1H), 4.62 (g, 2H), 4.38 (t, 2H).
3.28 ,s (t, 2H), 1.60 (t, 3H) (ii) 312-(4-Am noi mi nonethy_b

yl | et hoxv] ni t M@88i&Re x HO . PCT/SE97/01150
[ 2- (4- Et hoxyi mi nonet hyl phenyl ) et hoxy] ni trobenzene x HO (3.6 g; 10.4
|; fromstep (i) above) was dissolved hh MeOH, pre-saturated with 20

NH3(g) and stirred at roomtenperature for 3 days. Addition of Et20 (150
m.) failed to w@preci pitate. Evaporation of the solvent in vacua
afforded the s corrpound |naquant|tat|ve yleld LC-MS 286 (M + 1)+
25 (iii) 3-f2-(94=£84 4 siminemethyipher anbbenzene
3-[2-(4-Am noi m nomnet h Iphen | ) et hoxy] mIrobenzene X HCI (3.49 g; 10. 8

mmol ; fromste s dissolved in THE (20 niL) and water (10 30
m.). Aqueous NaCOH (10 m_ IM 10 rrrml) and di-t- butyI car bonat e (2 24
-OXCc=sr~at~o-asvtis- .. ., ;% ... .-3r:~e.- e e i

ak~" - a: ~dr s kg ﬁ[%jﬁ.ﬁgmmmnmmm_muﬂg_bm Qv
F.7 WD 99/ 01422 PCITSE97/ 01150 38 wer e added and the
sol ution stirroel gem PG@W%H@(&MWW@ o CWM Hee)osusHension ac uo
and t he agueous S T,
or gani ¢ phases %S@?gﬁg\l@"ﬁﬁ’éﬁwmé% evl(}pora é ngrbg?%n by
flash chromat o%mhmeeﬂ)%ovmﬂH$20@M)tm1 kiie ®e@tpetathreCeaOstlilizéd on of

t he product The nost pure fractions, ,were conbined and recrystallized from

CH2CI 2: Et 20 t o &i §C.2A8er 3. @5!1%5 sgfring dhe jemperatuse wasplewed to rise to

jo ambient and the stirring was continued for 24 hours. Evaporation of the

solvent in vacuo gave the sub-title compound in a quantitative yield.

'H NMR (400 MHz; CD,0D): 5 8.00 (d, 2H), 7.80 (ddd, 1H), 7.70 (¢, 1H),
7.63 (d, 2H), 7.48 (t, 1H), 7.30 (ddd, 1H), 4.62 (q, 2H), 4.38 (t, 2H), 3.28
15 (4, 2H). 1.60 (t, 3H)

(i) 342;(4-Am_jnoimi}im' ethylphenyDethoxylnitrobenzene x HCI
3-[2-(4-Ethoxyiminomethylphenylethoxy]nitrobenzene x HCl (3.6 g; 10.4
mmol; from step (i) above) was dissolved in MeOH, pre-saturated with

2 NH,(g), and stirred at room temperature for 3 days. Addition of Et,0 (150
mL) failed to give any precipitate. Evaporation of the solvent in vacuo
afforded -the sub-title compound in & quantitative yield.

© LC-MS 286 (M + 1)*

(iii) mewmmmm
t —
-[2-(4-Anunoumnomethylphenyl)ethoxy]mtrobenzcne x HC1(3.49 g; 10.8
mmol; from step (ii) above) was dissolved in THF (20 mL) and water (10
s mL). Aqueous NaOH (10 mL; 1M; 10 mmol) and di--butylcarbonate (2.24

R O TR S T T T e Eoi S e, e £ R UM ENE A S s a8 o e e s i e
T R e L R L R e R e B R S A o i e d st T AN St e



LC MR.-386 (M. ’I\ S S A ol e f ';"."‘,J\I";t-' butoxycariranyt TR

I phenyl ) et hoxyl benzene A suspensi on of '
3-[2-(4-am no{t - but oxycar bonyl i m no} net hyl phenyl ) - et hoxy] nitrobenzene
(1.47 g; 3.81 mmol; fromstep (iii) above) and Pd is (0.236 g; 5% on

charcoal) (75 m.) was stirred under H2(g) .(1 at m nut es.
After fil W@?Bﬁdg;through Celite the sol vent was evaporaté%g.'s}‘é‘l)”he1 esi due
was purified by preparative HPLC (60%,CH3CN aq: 0. 1M NH4QAc) to afford the
sub-title conpound. Yield: 1.02 g (75% . 20 FAB-MsS 356 (M + 1) 1H NWR (300

0o (o 10 ) %%&“d@%?éb&’m% shigdl typor Shmperdnieg 687 °° 61} 55
(V) N-{3-r1 3-KchrATHFOWES pafiokdd/in Waﬂnhahhe@@b@ﬁd&%&i@mzene-

sul f onam de x HC1 Pre ared using a Vac-Master in accordance with the
fol | owi ng BViseeWithe wd he rambiped orggnic phases were filtered and the

(0. 08041; Zfé%ﬁ{’k%%ﬂ@# BiaRRY R G EORARR) TRI0) LY Pe"ene,)
I RI Sr_l?ggl 5( ﬁ%ﬁa%q{n Cl-l\?/%\lca\f/\ﬂer i&e are aong%ﬁ%r???%egg%ﬁmsgi f ?R)el
]?I rst . and'@t%: b&“’o‘?‘nq W’?@i‘igﬁﬂ gﬂ:&&ﬁéﬂ@%ﬂ 2 15565 186)hour s

wi t hout sti, b-tifl€ &vvas then filtered through a short -plug of
silica gel 53"“28“ -9; that was washed with CH3CN (2 x | nL). s The sol vent

was renoved by a stream of nitrogen gas. The residue was treated with
Et CAc, pre +HCL(g), (3 nL) overnight and the solvent was
r enoved by@&gggﬁw B[rogen gas affording the title

(iv) ino-3-[2-(4-amino {¢-but: imino iphenyl)e
benzene | .
A sﬁsp_cnsion of 3-[2-(4-amino {z-butoxycarbonylimino} methylphenyl)-
ethoxy]nitrobenzene (1.47 g; 3.81 mmol; from step (iii) above) and Pd
15 (0.236 g, 5% on charcoal) in EtOH (75 mL) was stirred under Hz(g) (1 atm.)
for 25 minutes. After filtration through Celite the solvent was evaporated.
The residue was purified by preparative HPLC (60% CH,CN/aq:0.1M
NH,OAc) to afford the sub-title compound. Yield: 1.02 g (75%).

2 FAB-MS 356 (M + 1) |
'H NMR (300 MHz; CDCL,): § 7.80 (d, 2H), 7.35 (d, 2H), 7.05 (t, 1H),
6.25-6.35 (m, 2H), 6.20 (t, lH), 4.15 (t, 2H), 3.65 (bs, 2H), 3.12 (¢, 2HD),

1.55 (s, 9H)
2s (v) N-{3-[2-(4-Aminoiminomethylphenvl)etho -2-cyanobenzene-
sulfonamide x HCI |

" Prepared using a Vac-Master in accordance with the following procedure.:
Two solutions, one of amind-3—[2-(4-hmino{t-butoxycarbonylimino}—
methylphenyl)ethoxy]benzene (0.0804M; from step (iv) above) and 4-
3 dimethylaminopyridine (0.1046M) in CH,CN, and one of 2-



conpound. To estimate the yield, the purity was determ ned by reversed
phase LC (Chromasil C8, 0-100% CH3CN aqg: 0. 1M NH4QAc) with UV- io0 detection
(254 nm). Yield: 48% (LC). LCG-M 421 (M+ 1)+, 419 (M- |)'. Exanple 5 is
Nt 3-(2-(4- Amwonasiondzenet hyl phenyl ) et hoxvl nheny 1- 2-f | uor obenzerszsro1150
sul fonam de x HC Prepared according to the procedure described in Exanple
4(v) above, using 2- quorobenzenesquonyI chl ori de instead -

of 2- cyanophenyl sul fonyl chloride. Yield: 80%(LC) 20 LC- M5

2 3- hi vl nh h
TRoomyi 1 o e ey #%Bmﬂs@lﬁw:\k 5308 24000t S were mavmeds »oThes
; di h .
0 or ey FOIBHORELD760 S F E tirgt arid G380 TT o éh@?g%gél/us'” ixed

sul fonyl chl or i amd left firdS h6sH witijut shiering> TE tbBufelvits e 1A {bughl) -
sa. ' Srscx I G-

SRR ,l:.a\é\%@}iph*_goﬁs,hcagﬁ(%sog),thatwaswashedwllthcmﬂﬁm)

PCT=97/ 01150
2- (4- Am noi um fl‘grr%'?ﬁy eny oxvtf Iguer?.eﬂn gfﬂxtro&enb%aﬁzélﬁgg rﬁ@P?o‘ﬁ%‘m de X

HCl prepared actreated ettt Etche pms&tdmai dethcHCH@), (3nmiEjadvehfight dnd aove.
using s 4-fluor benzenesulfon I chlorlde I nst.ead of 2-c anophenylsulfonyl
chloride. Yiel¥VEtoa/as dpmov by a stream of nitrogen gas ording the title

compound. To estimate the yield, the purity was determined by reversed
phase LC (Chromasil C8, 0-100% CH,CN/aq:0.1M NH,0Ac) with UV-
10 detection (254 nm). Yield: 48% (LC).

()

LC-MS 421 (M +1)",419(M-1).

Example 5

15
sulfonamide _
Prepared according to the procedure described in Example 4(v) above, using
2-fluorobenzenesulfonyl chloride instead of 2—cy§nophenylsulfonyl chloride.
Yield: 80% (LC).

20

LC-MS 414 (M + 1)*, 412 (M - 1)

Example 6
~[2-(4-Aminoimi etho i-2 ifluo, eo.
2s benzenesulfonamide x HC]
Prepared according to the procedure described in Example 4(v) above, using
2-(n'iﬂuoromethoxy)benz;=nesulfonyl chloride instead of 2-cyanophenyl-
sulfony! chloride. Yield: 80% (LC).

% LC-MS 480 (M + 1)*, 478 (M - 1)




LC—MS 414 (M+_ 1)+ 412 (M € it 7= v N e
| 4- AM noi m norret hyI ‘nhenvt I et hoxy] phehvr 1-575: d| rret th benzene- suI fonam de "X
HCl Prepared according to the procedure described in Exanple 4(v) above,
using 2, 5-di met hyl benzenesul fonyl chloride instead of

' 2- cyanophenyl sul fonyl Ls chloride. Yield: 88% (LC). LC + .1)+
422 (M- WO%SMEhIe 9 20 N 13 Peurdiotolith

f 2- (4- Am noi nmi nonet hylphenyl ) echoxvl nhenvl - 5-chl or ot hi ovhene_2

sul fonam de x HO Prepared according 400 the procedure described in Exanple
4(v) above, using 5-chlorothiophene-2-sulfonyl chloeride instead of

2- cyanophe gyl chloride. Yield: 67% (LC). 25 LC-M 436 (M + 1)+,
434 (M- 1)- V\098142PCTI89/0110 41. Ftc.iplg 10 N f 3-f
2- (4- Ani noiNxf3 (4 i pethviphenyllethox nyli-Aa-fluorabens ene-._ 4

sul f onam de Eﬁ H% i&rgg&pd accord| ng.to the procedure described in Exanple
4(v) above, thyl i m dazol e- 4- sul fbnyl chl oride instead of
2- Cyanophemfbﬁﬁbﬂemdrdmghbmhéﬂmcedﬁrelddscﬁbﬂm@E@)mplgel(msmm,(mi‘hg 1)+ to
Exanple 11 N (3-f2-(4 Am noi m nor&rems¥ ? envlgp%t bogifghqnyd 1,-d3 5 di net hyl
i soxazol es A-Buprobsegangsulfonybrehlori ead of 2-cyanopheny. ny! chlorice.

Yield: 83% (LC).

LC-MS 414 (M + 1)*, 412 (M - 1)

sulfq . ide x HCl

Prepared according to the procedure described in Example 4(v) above, using

2 ,5-dimethylbenzenesulfonyl chloride instead of 2-cyanophenylsulfonyl
“1s chloride. Yield: 88% (LC). '

LC-MS 424 (M + 1)*, 422 (M - 1)

Prepared according to tﬁe procedure described in Example 4(v) above, using
5-chlorothiophene-2-sulfony! chloride instead of 2-cyanophenylsulfonyl
chloride. Yield: 67% (LC). '

25

LC-MS 436 (M + 1)*,434 (M - 1)

.3



Pr epar ed accordihg to the procedure described I n. EXanptre 4(v) above, using
3, 5-di net hyl i soxazol e-4-sul fonyl chloride instead of 2-cyanophenyl sul f onyl

is chloride. % (LC). LC-MS 415 (M+ 1)+, 413 (M - é’
zo N (3-[2- (4%@6&% nometh} ji phenyl)ethoxvj phennyl I ben, z FEW‘F@M n
ide x Prepared according to the procedure described in Exarrpl e 4(v) above,

usi ng benzyl sul fonyl chloride instead of 4-cyanophenyl sul fonyl chloride.

Yield: 71%(LC). 25 LC—I\/B410(M+ 1) +, 408(M 1)' )0
. Q re~vnae~~r rmmmﬁg: 0, y T b1l4 e ST VT A~ e ,.oa-+;
|ru .......... X MV\D 98/01422 PCT/ SE97/01150 42
Exarrple13N-(

)-2.5-di chl or ot hi aphenes Ifonam de X HCI Prepared accordl ng to the
procedur e descriM 4(v) above, using s

i o o\ ey LTSS Sobckafigto O robeis Abdmid f By RT) A g™

L2- (4- Ami noi mi ndrme dmdlg—dmdﬁonyl ohlor_uiseh;nspdadnpf}z-eymopheny[sulfon ]
chl or obenzenesul title conpound was obt ai ned ‘as a si de
product. from thf?ﬂa%] dgﬁf@;ﬁ%%dgﬁr Yi el d: 014 g (13%. 1S '

LC-MS 400 (M + 1)*

10 e 1

Prepared according to the procedure described in Example 4(v) above, using
3,5-dimethylisoxazole-4-sulfonyl chloride instead of 2-cyanophenylsulfonyl
1s chloride. Yield: 69% (LC).

LC-MS 415 (M + 1)*, 413 (M - 1)

Prepared according to the procedure described in Example 4(v) above, using
benzylsulfonyl chloride instead of 2-cyanophenylsulfonyl chloride. Yield:
71% (LC).

LC-MS 410 (M + 1)*, 408 (M - 1)

o .

it SRR RN




LC VB 444 (M + 1) + 1H NVR (500 7. 75l ek 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 Exanple 15 N '

(3-(2-(4- Am noi m_nomet bvl phenvl) et hoxyl - 2- net hvl phenyl } - hanggaeas f onam de -

X CF3000H%”{'? 9}23 t - But oxvcar bonyl am no- 2- net hyl phenol o _

3- Ani no- 2- net hyl phenol (2.0 g; 16 nmol) and di-t-butyl carbonate were

di ssolved in THE (20 nL) and refl uxed*overni ght. Evaporation of the

sol vent followed by flash chromatography (Si02; EtOAc 5-30%in isohexane)

af f or ded 2&@1@@% of the sub- t|tIe corrpound 30 V\D 98/ 01422
R - 3() 3

PCT) 3E97 0} H. 02 (t, 1
6.52 (d, ~’- ge (o)

T 7 I3 ' ] s, 9H)
(i) t But WM-B [2 [4cyanophm et hony S2. met hyI benzene s
Tri phenyl phosphl ne (1.31 g, 13.5 m"ma_)ﬁa d dl et hyl %ZOdI carboxylate (1.7
m) were di¥ acgordingyto ahove,usiges 3-t -

but oxycarb 8. (i) ..
above) di’ s?ﬁs@gﬁtﬁl@h@% g(#“% d?4lngya%étf)fﬁ2e%°§hﬁé%&ﬁﬁ9 g, 13
mol ) . wer e chlbtfidd. Yeld:rS&@6dhL). at roomterrperature wat er was added and to
the stirring continued for 30 mnutes. The mi xture was extracted with

Et OAc. The organic phase was washed with water and brine, dried (MSO4)
and the so I vacuo. Purification by flash chromatography

af f or ded ZLS?MS 4??% U?h ,Sub-title conmpound. ss 'H NMR (300 IHz;

CDd 3): 8747 8 (m 5H) 710(m 1H), 6..63 (dd,

namide x HOAc
The title compound was obtained as a sxde product ﬁ'om Example 22(1v)
below. Yield: 0.014 g (13%)

15

LC-MS 444 (M + 1)*

'H NMR (500 MHz; CD,OD): & 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 (¢, 1H),
4.13 (t, 2H), 3.13 (1, 2H), 2.55 (t, 2H), 2.18 (s, 3H), 1.93 (s, 3H)

2s (i) Q-L—Butg- xycarbonylamino-2-methylphenol
3—Amino-2-xﬁethylphcnol (2.0 g; 16 mmol) and di-t-butylcarbonate were
dissolved in THF (20 mL) and refluxed overnight. Evaporation of the
solvent followed by flash chromatography (SiO,; EtOAc 5-30% in
isohexane) afforded 2.48 g (69%) of the sub-title compound.

30




1H), '6.24 (s, 1H), 4.18 (t, 2H), 3;16 (t, 2H), 2.02.(s, 3H+ 1.51 (s, 9H
(ii1) Am no-3- -1|4-cy~ophenvl|ethox -2-nethvibenzene

t - But oxycar bonyyguggign3- [ 2- (4- cyanophenyi ) et hoxy] - 2- met hyl benzghgatednfide 20
g, 7.64 mol; fromstep (ii) above) were dissolved in Et OAc, pre-saturated
with HClI(g), (150 nL) under nitrogen and stirred at roomtenperature
overnight. After evaporation of -the solve4d the residue was partitioned
bet ween 10% aqueous HCI and Et QAc.. The aqueous phase was washed with

Et nO‘SC 3a3| fied. H/\NNRM-IMHMCBSHQ) &ﬁdge(gt iH&,t‘ZegzmgH(),%gE l'lFl)éQﬁs

conbi ned. or gani S S rine, drie and t he

sol vent evaporaté’d?gg §§§\(?e»df@mﬁzzlg%§»l Io¥2 (HOHub-titl e corrpound "H NMR
(300 MHz; CDC13): 6 7.59 (d, 2H), 7.40 (d, 2H), 6.94 (t, | H, 6.31 (dd,
2H), 3.61 (s, 2H), 4.12 (t 2H, 3.15 (t, 2H), 1 96 (s, 3H) 30 WD 98101422

PCTI SE97101150 (ﬁ) (B 1t
benzene- sulfonam de Benzenesu Jf ze"‘I_'ne

nophenyl ) et hoxv#_LZ rret i nvli
chloride (0.2%4 thnﬁ 34 ietd- 5(5‘“&09t4‘1‘3r€@thﬂﬂﬂod!qadmxylate (1.7

rom step (111) SE0UE: SatolVel 6 THE OB MAUEP BTk whES 13 mibnis Toac i on

was |eft overni Q:hto:@hmmamﬁa@‘-ﬂkﬂf hefibl €2.48v quthﬂibloﬁ-&rﬁ pvent
t he residue vvas&gartltloned bet ween f@‘(’%) aqugous EE] and Et DA %ﬁg?grgam c

| ayer was washed@Oy®fissolyed indTHE(20ngEpand 3rﬂ'Qmosb¢an)nthanob(b9g;i 18n

Purif | : 20 f
R ot ] 6 o el Were 0 CRREFS YK PR tdrBltEthed iifer Sraspdlidet a1y
7.00 (t, |H), 106480 stitting hbhunﬁecswoz( 30 fibutes!. The (hixtits) was ekated &ﬁh 1 72

e

(s, 3H) is (v) 3-L2-(4- Am _noi mi nontt hy, hLh=l) - et hole 2- et hyl nyl } -
benzenesul f onantd@Ag. dheqrgpnic 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.

15 'H NMR (300 MHz; CDCL): § 7.4-7.8 (m, SH), 7.10 (m, 1H), 6.63 (dd,
1H), 6.24 (s, 1H), 4.18 (t, 2H), 3:16 (1, 2H), 2.02 (s, 3H), 1.51 (5, 9H)

(iii) Amino-3-[2 : etho? _

: Buboxycarbonylammo—3-[2-(4-cyanophenyl)etlmxy]—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 EfOAc. The

25 combined organic phases were washed with brine, dried (MgSO,) and the
. solvent evaporated to afford 0.42 g (19%) of the sub-title compound.

'H NMR (300 MHz; CDCL,): 6 7.59 (d, 2H), 7.40 (d, 2H), 6.94 (t, 1H), 6.31
(dd, 2H), 3.61 (s, 2H), 4.12 (t, 2H), 3.15 (t, 2H), 1.96 (s, 3H)
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1.2 mol; fromstep (iv) above) was added to a saturated sol uti on of .
HC1(g) in EtCH (150 nlL) and the solution was stirred for 2 days. The 20.
sol vent was renoved by rotary evaporation and the residue treated with

Et OH, pre; ed with NH3(g), for 3.days. After reno sol vent,
t he crud?é%ﬁfg was purified by preparative HPLC (5- 9?‘%‘@@%&8@1 %
trifluoroacetic acid). Recrystallization fromisopropanol afforded 0.056 g
(9% of the title conpound. 15 LC- V#4410 (M + 1)' LH NWMR (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 (iv3 N BR-(d=Cyar ' gthaxylZ-methylphenyBbenzene- 1H), 6.45 (dd, I H);
4.09 (t, 2 3:.g (t, 2H), 1.82 (s, 3H) 30 Analysis calculated for
ClL4H24F3 —C, 55.06% H, 4.62% N, 8.03% S, WD 98/01422 PCT/ 8E97/01150
45 6.12. Beupéliestifory]l- Sdoritle (0.2¥ML;N1.97nfiddl) was dded/to X sumde 16

N- 15- 12- (4- Ani noi m nonet hvl phenyl ) et hoxvl - 2- net hvl phenyl | benz e- s

sul f onani geluioppfaminp-3-p2-(4-cygnipbsndisthoxtltiompthylbenzens, (0.42 giili# obenzene

4- Met hyl - 3-ni | ,.£0. ; a -4 henyl.).et hanol
(0. 735yd; "’o’glﬁf’ :ﬁg%?e%aﬂﬁ?alzg?ﬂ% a"g?ﬂg’.@%%??f‘a% u@g@;&%@g@é eermgIn;) were 'o
di ssol vedr¢agtidhibwds2lefindyernipht b eogth tempedature. Afied bvapordtiéh ofthe ,  di ssol ved
in. THE (5 ni), s added and ¢t he | ution 0sa}.lrred ?ﬁ&fnl ht.  Evaporation
in vacuo &MlveRtitae Iesidue msmwa&ﬂ%‘t%’r 2 AR E NS QQ‘PW"*SOI i d that
| ] e ' t -4t
vas reCt Y Thel DA ILUATIAR L AEaRP b A, Wipa M) g saind ' °
removed in vacuo. Purification by flash chromatography afforded 0.47 g
10 (72%) of the sub-title compound.

\H NMR (300 MHz; DMSO-dy): § 7.4 - 7.8 (m, 10 H), 7.00 (t, 1H), 6.80 (d,
1H), 6.50 (d, 1H), 4.16 (t, 2H), 3.10 (¢, 2H), 1.72 (s, 3H)

15 (v) N={3-[2-(4-Aminoimi yiphenyl)- -2-methyl- -

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

' HCI(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 NH,(g), for 3 days. After removal of the solvent,

the crude product was purified by preparative HPLC (5-95% MeOH:0.1%

trifluoroacetic acid). Recrystallization from isopropanol afforded 0.056 g
(9%) of the title compound.

LC-MS 410 (M + 1)*
'H NMR (300 MHz; DMSO-d,): é 9.55 (bs, 1H), 9.25 (bs, 2H), 9.0 (bs,
2H), 7.75 (4, 2H), 7.50-7.70 (several peaks, 7H), 6.99 (t, 1H), 6.80 (dd, 1H),
6.45 (dd, 1H); 4.09 (t, 2H), 3.15 (t, 2H), 1.82 (s, 3H)

3 Analysis calculated for C,H,,F3N,0,S: C, 55.06%,; H, 4.62%,; N, 8.03%; S,




"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)

Am no-5 [2-(4 nyl)cth ]-2-nmethvl benzene 20 Sodi um bor

(0.127 g; 3. BSQ}FQM%S added in portions to a cold suspens%?’gl%t er
terrperature) of [2-(4-cyanaphenyl)ethoxy]-4-methyl-3- nitrobenzene (0.19 g;
0.67 mmol ; fromstep (i) above) and aqueougscopper sulfate (1.34 nm; 1 M
1.34 mol) in EtOH (5 nL) over five mnutes. The tenperature was all owed
to rise to anbi efl2aRGund)eC,554.83; Hy 4064%; NUBO704rS,38)12%- nmi-nutes. Addition
of EtOAc (50 nL) and filtration through Celite afforded a clear solution
that was washed with water, dried (K3CO3) and concentrated in vacuo. Flash

chr omat ogr aphy Ej%&glgtafdv\zene Et OAc (10:1)) afforded 0.044 g (26% of the
sub-title conpo |tesoI|d so '"H NWR (400 MHz; CDCI3):. 8 7.61

(d 2H), 7.40 (
2<?2i~_'1." . 4dY ~ A" 9F. ~F~+1 i L' ~ oo
s . sujfopamide w HEb . ~pCTI SE97/011W 46 6.25-6.30 (m 2H), 4.16
(t '2H),3.60 (bs, 2H), 3.13 (t, 2H), 2.12 (s, 3H) (iii) N5
j 2- (4- Cvanophenv) | et hoxvl - 2- met hyl phenvl I benzenesulfonam de

Benzenesul f onyl QahaG } 0 a cold solution s
. (ice:water tenperature am no- b- yano et hoxy] - 2- net hyl -
benzene (0.041 ¢-Mgethy- mophemim(gﬂ GI|5)0aDm¢>§) 24(4-oyenophenyl)ethaiol The
reaction flask eft ver erat Qr a

added and the. s\g??ta Q Tac )gg,;q ﬂl@‘ﬁe‘}dﬁﬁé‘% i f?fg?&c?]bé Hﬂﬂ‘gévﬁ%fg’l
phases were was hiskolvdd iNeTHF, (26C! thi (12-% h i s(d/bmfbyy. i 0 and
evapor ati on of the solvent in \(/acuo g'ffor de?lg d%h > ((1oo%?gof t he s)ﬁb-
title conpound. hmi s B8RS mEhcwes thg golutiep stirred covetinight])

7.59 (t, IH)), 4 02 1 9 dd.
1H), 6.51 (bs, %\3‘” 1’%’"{"{ t’bz%d the &‘{f‘c“??n H§|§f}°§h§' ﬁ&""(eﬁgﬁﬁi yelid
~ solid that was recrystallized from water:acetone (9:1), affording the sub-title
compound as yellowish crystals. Yield: 1.04 g (74%).

15 o
'H NMR (400 MHz; CDCL,): & 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)

(i) Amino-5-[2-(4-cyanophenyllethoxy}-2-methvlbenzene

2 Sodium borohydride (0.127 g; 3.35 mmol) was added in portions to a cold
sus.pension (ice:water temperature) of [2-(4-cyanophenyl)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

2 minutes. Addition of EtOAc (50 mL) and filtration through Celite afforded
a clear solution that was washed with water, dried (K,CO,) and concentrated
in vacuo. Flash chromatography (SiO,; toluene:EtOAc (10:1)) afforded 0.044
g (26%) of the sub-title compound as a white solid. o

» 'H NMR (400 MHz; CDCL,):.5 7.61 (d, 2H), 7.40 (d, 2H), 6.95 (d, 1H),.
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(iv) N 1.5 r2: (4. Ethoxwit-p-reretpytghenyt-tethoxvi—2-methvbhenvl } = “benzenes
fonam de x HJ To a cool ed (| ce:water tenperature) saturated sol ution of .
HClI (g) in EtCH (5 20 nlL) was

addedN- {5-[ 2- (4 cyanophenyl ) et hoxy] - 2- met hyl - phenyl ) benzene- sul f onani de
(0.062 9 q;%) fromstep (iii) above). After 30 m RierREord1IRd
terrperature was lowed to rise to anbient and the stirring was continued
for 20 hours. Evaporation of the solvent afforded the sub-title conpound
in a quantitative yield. To renove t#@ces of HCO, EtOH was 25 added and
evaporated. 'LC M5 439}% 1)+ 30 WO 98/01422 PCT/ SE97/01150 47 (v)

N { 5- f 2- (46.2516:30 (@ :ﬂdﬁ\m;épr@ﬁu H) 325} fty REDedy) R)(s, 3H)

benzenesul f-onam de x HO N

5-[ 2- (4- Et hoxyi mi nonet hyI phenyl ) et hoxy] - 2- net hyl phenyl } benzene-

sul f onam dgiiyNHG-[2 an¢phefiyl)éthoxy)-2-niethyijplsinyl) benzenesidforamides s

di ssolved 1 n McCH re-saturated wit

Iﬁf]w a&nd stlrra f room |
t enper at urBCmneﬂdebeloﬂdFt(@ #dy Qo1 mmal), Was added top ol ts° WidRacuo t he
resi due redjss t reane
HCL1(g) . LIA‘BQS%WQ e o%"@%g?dﬁ‘g:)r e{g;‘gﬂﬂ&s [? g(%@i @&Eﬁ%ﬁt lor ded 0.045 g
o Y S et ettt ) o0,
: t,
6.95 (d, mepction flask was le Bhﬁk% fﬁfﬂg"mff %‘%Qjal? (%? Was g5 (s, 3H)
'S Exarrpl addbd-and the solutxon extracted twice with EtOAc. The combined organic :
phases were washed with water, HCl/aq (2M) and water. Drying (MgSO0,)
10 and evaporation of the solvent in vacuo afforded 0.062 g (100%) of the sub-

title compound.

'H NMR (500 MHz; CDCL,): 5 7.78 (d, 2H), 7.66 (d, 2H), 7.59 (t, 1H),
7.43-7.50 (m, 45D, 7.02 (4, 1H), 6.99 (4, 1H), 6.65 (dd, 1H), 6.51 (bs, 1H),
15 4.18 (t, 2H), 3.17 (t, 2H), 1.91 (s, 3H)

To a cooled (ice:water temperature) saturated solution of HCl(g) in EtOH (5
20 mL) wasadded N-{5-[2-(4-cyanophenyl)ethoxy]-2-methyl-phenyl}benzene-

sulfonamide (0.062 g; 0.16 mmol; from step (iii) above). After 30 minutes

tﬁe temperature was allowed to rise to ambient and the stirring was

contmued for 20 hours Evaporation of the solvent afforded the sub-title

compound in a quantitative yield. To remove traces of HCl, EtOH was
2s added and evaporated.

LC-MS 439 (M + 1)*

Jo



N 3-12- (4- Am i noi mi nonet hy] phenv] et hoxvl -5- net hy] Kenya, } enzene-

sul fonam de x HC 20 (i) t-Butyl oxvcarbonyl am no-3_-hydroxv 5-nethvl benzene
The sub-title was prepared according to the nethod d

Exanpl e 1(i) amﬂw}gm am no- 3- hydr oxy- 5- net hyl benzene (8.0 gﬁ&)&@?ﬁqlgo
Yield: 13.2 g (91516). is "H NWR (400 MHz; CDC13): 5 6.83 (bs, | H), 6. 62
(s, 1H, 654(bs | H, 6.39 (bs, 1H), 64737(3 Il H, 2.22 (s, 3H 1.50
(s, 9H) (ii) t-Bu onycar bonyI atnl no- 3- L2- { 4- cyanonhenvl let oU; 5-

met hyl benzene 3qv) e ; ; “i.sd 'ea to the

rrethod descrlbed in E JtlEt3t 6t~hZY|dI DL
- b | ide x HCI _. .. _.TS.. a~ ...~ J|~|

e abodﬂr%ﬁ?“’mm‘r‘gfxﬂyﬂéé"% i&%ﬁffeﬁ%gﬁﬂﬁﬁéﬁ? Yt

benzene(5.9 g; 2lfénamide; xf HOh 0.676 (g;) 0.460mmjol; \ﬁahdstepqai)élawvé)%&
NMR (400 M-ft; CDCL3): .6 7.58 (d, 2H), 738( ,663
s (t, 1H) 6. 4% dissolvedijn M@ﬂ,( pre-sgtyrated pgithy tNHi(:;,, aadls.urmd aaquoni 25

(126 0, 1391450133“‘32"’_‘%{%?%%9@1‘80% %’%@”A ° 1%‘3 g""‘fgf'%d'%cé%‘l‘ge%? 6,
35.9, 28.4, 21. @esidud iwds) reﬂlmhedi’m[ EtGH -ahd ﬂ&bﬁiwént evaporated to remove

) et hoxyl - 5- et hv| benzene l,:aé’yl oxycar bonyl am no- 3-
[ 2- (4- cyanophenHGKeR X&H‘mﬂgﬂ éilﬁ‘él"m(e!h)ﬁ@cgchlmdﬁ sfforded 0:0A5 st ep

(i1) above) was /g4d g}gﬁ of . trifluoroacetic acid (10 nL) and
net hyl ene chl Ol’l(ﬁi/? gghnéf._?ﬂ?or “égrs The sol vent was renmpved in vacuo.
The residue was dissolved in EtQAc (50 is L), washed with Na2CO3/aq (sat.)

and water, dri elc[ié-I\IaZCOB) and the solvent was renpved to afford a yellow
oi |, which crysf&-M$440 L(M)d' 1Xtanding. Yield: 1.19 g (100%.

'H NMR (400 MHz; CD,0D): § 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)

15

20 (i) - oxycarbonylamino-3-
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 (91%). |

25 "'H NMR (400 MHz; CDCL): & 6.83 (bs, 1H), 6.62 (s, 1H), 6.54 (bs, 1H),
6.39 (bs, 1H), 6.37 (s, 1H), 2.22 (s, 3H) 1.50 (s, 9H)

(ii) ¢-Bu ox onylamino-3- n e 6 =S~
methylbenzene

30 The sub-title compound was prepared accordin_g to the method described in
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_ 0 WVHZ . COCL D) g BBty Byt =38 (72 7 67710-6.:15-(m 7220
2H) 6. 03" (t," lm *4“4(t “2H)TTR.12 (t, 2H), 2.20 (s, 3H) (iv) N {3
j 2- (4- Cy nophenyl ) et hoxyl - 5- et hvl phenyl | benzenesul fonam de To a. cold
solution (ice:water tenperature) of am no-[ 3-2-(4-
cyanophenyl ethoﬁyJ-S-nethylbenzene (0.13 g; 0.50 mol giii) 2s
above) |n e (5 nL) was added benzenesul f-onyl chlorlg %9? E 0. 55
nmol ) . ﬁﬁter 2 hours stirring, NaHCO3/aq (sat.) was added, and the sol ution
extracted with Et OAc. The .conbi ned oM8ani ¢ phases were dried (MyS™) and
t he solvent renoved in vacuo. The residue was' purified by flash

ch[) onat f)gr mhmpaﬁijl(ﬁ) aﬁbﬁlﬁt&dmp&lwtyl/o@cal?énylm@wb-}gdﬂ@cygs-tﬂﬁﬂ- of the éo
-titl 98/ 01422 PGI/ SEQ/7/ 01150, 00 WHz; CDCl,
8 7,82 (3,%(23%3%%?583 Ai lPB°"°; X‘Fﬁﬁﬁgﬁ*)w (d, 2H), )
6.88 (bs, | 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-Ethoxvin nonethylphen |)ethoxy]-5-nmeth
phenyl | -  béH2NERS (400QvIRTE; @DC,):1617.58 (d, 2H), 7.38 (d, 2H), 6.93 (t, 1H), 663

0 50 s, (1B Byt ﬁé?aéi%@, B, L GoR) 2800, T O

t enper at urq)s5¢ 9mted solution of HC(g) in EtOH (5 nL). After 30 m nut es
io the tenperature was allowed to rise to anbient tenperature and the

stirring \WESNMRt(100MHz) CRAL)odi§9.201586; d¢#3n 140.0, H399h| &R, af f or ded

132", 96 TONCHEES. D CHTE0 0L 0 o MR AR, 1%, 500 O
2H), 7.35-7.50 (several peaks 5H) . 6. 632(t .1H), 6.57 (t, I H, 6.41

t, I H, 4.95 (q, 2.20 3 1.62 (t,
gH) ! (F?”o)(m) (q s (s, 3H), (

t-Butyloxycarbonylammo—3 [2-(4-cyanophenyl)ethoxy] 5-methylbenzene
(1.55 g; 44 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
s mL), washed with Na,COy/aq (sat) and water, dried (Na,CO,) and the
solvent was removed to afford a yellow oil, which crystallized upon .
standing. Yield: 1.19 g (100%).

'H NMR (500 MEz; CDCL,): 5 7.60 (d, 2H), 7.38 (d, 2H), 6.10-6.15 (m,
2 2H), 6.03 (t, 1H), 4.14 (¢, 2H), 3.12 (¢, 2H), 2.20 (s, 3H)

(iv) N-{3-[2 enyl -3 esulfon
To a. cold solution (ice:water temperature) of amino-[3-2-(4-
cyanophenyl)ethoxy]-5-methylbenzene (0.13 g; 0.50 mmol; from step (iii)
25 above).in pyridine (5 mL) was added benzenesulfonyl chloride (71 uL; 0.55
mmol). After 2 hours stirring, NaHCO,/aq (sat.) was added, and the solution
extracted with EtOAc. The combined organic phases were dried (MgSO,)
and the solvent removed in vacuo. The residue was purified by flash
chromatography (Si0,; EtOAc:heptane (1:1)) to give 0.19 g (97%) of the

30 sub-title compound.




20 beée nesul fonam de x HCl N-(3-[2-(4-Ethoxyi m nonet hyl phenyl) et hoxy] -5
nmet hyl phenyl}benzene- sul fonam de x HCl (0.22 g, 0.50 mmol ; from step (v)
above) was dIS 2%;6 in MeOH, saturated with NH3(g), and'stlr %pm
tenperature for 11our s. After evaporation of the sol vent |n vacuo t

resi due was redissolved 25 in MeCH (5 nmL) and the solution acidified to pH
1 wth EtOH, -saturated wth HCl (g). The sg vent was evaporated and the
resi due dissolved in MeOH (5 nL). Upon addition-of dry Et20, white

crystal s preci pilj.@(ﬂ@g; ' J % of
the title conpoun o(L M’g‘(‘k{’é'ﬁgﬁg’% 8%@%)!02’#&7&62?(5@;
|HNVR (500 Mz (4,QBB00)39 @, 21 AR (bs2 D), 6.565(( 1K), BH40-6.45 (s 72}924({9

4H) , 7557618 H’.>H)3 4%}ét—§%2€ Hgl—l) 6.57 (t, 1H, 6.45-6.5

2H), 4.18 (t, 3h)2 24sp8 3H) Exanple 18 N

{3-12-f 4- Am noi m nonet hyI h ) et hyl t hi o] phenyl }benzenesul fonam de x HC (i)
4-Tol uenesul foni ¢ aci d-2(4-cv anophenyl)ethyl ester io
2- (4- Cyanopheny(YEN-§ ‘ then vt AHeElp awyy. chloride
(1.9 g; 10 mol wer e stlrredln pyridine (20 niL) at - ours. Wrk
up was perfornmee= : ' addi ti on of 2M aqueous HCl and

ol -t hen E“atsi‘é‘ﬁt@ﬁ%ugﬁwé%ﬁ?wf’ﬁé%ﬁ%@ YR el iBnsBIde ROl o
is the sol vent igp0.50aemol;afrbar dafl av):@boml was added @O@tcablwngc&@ate?O% of

unreacted 2-(4-c¢ %’Ehenyl)et ha accord to 'H NVR The oi
further subj ecté%nﬁ dselutionafH BBEH (HmL). A@Qr%m&nntesup as

above af f or degf ghekothefiiife Whs hiiwed b fibd IS akBIRO WISt &4 hOYRGhL o

was continued for 24 hours. Evaporation of the solvent afforded the sub-tltle

cbmpound in a quantitative yield.

'H NMR (500 MHz; CDCL,): 5 12.3 (bs, 1H), 11.7 (bs, 1H), 8.27 (d, 2H),

15 8.02 (bs, 1H), 7.90 (d, 2H), 7.35-7.50 (several peaks, SH), 6.63 (t, 1H), 6.57
(t, 1H), 6.41 (t, 1H), 4.95 (q, 2H), 4.08 (t, 2H), 3.12 (t, 2H), 2.20 (s, 3H),'
1.62 (t, 3H) . :

N-{3-[2-(4-Ethoxyiminomethylphenyl)ethoxy]-5-methylphenyl} benzene-
sulfonamide x HCI (0.22 g; 0.50 mmol; from step (v) above) was dissolved
in MeOH, saturated with NH,(g), and stirred at room temperature for 24
hours. After e‘.raporation of the solvent in vacuo the residue was redissolved

2s 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 Et,O, white crystals precipitated, which were
filtered off, affording 0.145 g (65%) of the title compound.

3o LC-MS 410 (M + 1)*
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20 ' H NVR (300 Mz —CBCt3y+—S——65—c—2Hy5— 755 (e 2F) ¢ B 5 i i R
710(d 2H)'424(t 2H) 3.07 (t, 2H), 2.45 (s, 3H) (||)Amno3r

- (4- cvanophenyl ) et hyl t hi o) benzene 3- Ami not hi ophenol (0.87.g; 7.0 nmmol),
4-tol uenesul foni ¢ aci d-2-(4-cyano- 25 phenyl)ethyl ester (2.0 g, 6 6 mol ;
fromstep é@ﬁ&gve) and K2C03 (1 g) were stirred.in a Et OH (10
m.) and r 4 hours. Addition of ether, washing wt r| ne and 2M
agueous NaOH, drying (MgSO4), evaporation of the solvent and flash

chromat ography (Si 02; Et20 hexane (43 1)) afforded 0.82 g (49% of the
sub-title conpound. 30 WD 9M 422 P(TISE97/01150 51 'H NWVR (300 M—lz

CDCI 3 S v/ /- 6.71
Dy > B k508 e RO, § 31 (of; D, Wrs (ol 3f 718 7ldm. 1y O
I\F{3 [2 (ﬁmmmm.am) Wt%ﬁﬁﬁf(ﬂnsﬂ*})b@lﬁjiéndml ggﬁzﬁﬁ@iﬁnm h ol ut
Benzen mi ol ) was added to a cold solution
'(scé?w:tsgr 4. Jé)d?toéﬁaﬂfﬁg (s: ?@(4 cyanophenyl ) et hyl t hi 0) benzene
(0.80 g; 3.15 rrm)l; from-'step (ii) above) in a mxture of pyridine (1 M)

and CH2C12 (20 nmL) over 10 minutes. After 3 hours stirring, 2Maqueous HO
was addes Bwxmpleel&ol uti on extracted W|th CH2C12. The orgam c layer io was

dried (MgSQ4), he sol. vent Jhe residue s purified
by flash dPHeREHdH aagractyiplicny - Libenzenesulfonamaide y *(g20y of |
the sub-ti * corrpound LC—I\/S 395 (I\/H) 393(MH) is IH NI\/R (300 MHz;
CDC13): S (d, 2H), 7.60 (d, 2H), 7.4-7.6 (m 3H), 7.30 (s, 1H),

7.0-7.2 (m 3H) 1 6.80 (m 2H), 3.11(t, 2H), 2.93 (t, 2H (iv)
N-{3-[2: (I h t -ei nvl | benzene- sul f onam de x
HC 20 TI‘I( ' 5.0 mol) was added to a

10 -(4—Cyanophenyl)ethanol (146 g, 9.9 mmol) and 4—toluenesulfonyl chloride
(1.9 g; 10 mmol) were stirred in pyridine (20 mL) at 5°C for 3 hours. Work-

up was performed by removing the solvent, addition of 2M aqueous HCl and
extraction with EtOAc. The organic phase was washed with aqueous citric
acid, then passed through a short plug of silica gel with E;tzo. Removal of
s thé 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; CDCL,): & 7.65 (4, 2H), 7.55 (d, 2H), 7.16 (d, 2HD),
7.10 (d, 2H), 4.24 (t, 2H), 3.07 (t, 2H), 2.45 (s, 3H)

(ii) ino-3-{2-(4-cyanoph ethylthio

3-Aminoth.iobhenol (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 K,CO, (1 g)

were stirred in a mixture of EtOH (10 mL) and CH,Cl, for 4 hours.

Addition of ether, washing with brine and 2M aqueous NaOH, drying

(MgSO0,), evaporation of the solvent and flash chromatography (SiO;;

Et,O:hexane (1:1)) afforded 0.82 g (49%) of the sub-title compound.

30




cold (1cerwater tenperature) saturated suspension of NHACL (0.29 g, 5.4
mmol) in toluene. After 30 minutes stirring, N-{3-[2-(4-cyanophenyl)ethyl -

t hi o) phenyl } benzenes fonamide (1.0 g; 2.6 mml; fromstep (ii
di ssol ved in t BOAAL Lizwas added and the m xture was retl uxed f‘?rm%pﬁﬁours

2s The reaction m xture was poured into silica gel (10 g) and CHC13 (30
m.). "The solids were renpoved by filtrati and washed wi th nethanol. The
conbined |iquid phases were concentrated in vacuo to give a solid residue.

The material was i :

ag.)) to obtain Fﬁg%ggbt%m\ﬂgféﬁl’aaﬁ'gbg W%‘Z S‘SDSégarat ed
with HC 59) t h:(ee, tmnml amm,vasm(du eiH), 0. mp{l&),mm { nHy 2.96 (t, ZH)
........ iir_~: ~. :

~y.~foo, s - 1J| Cee e V\D 98/01422 PCT/ SF97101150 52 . corrpound as a

white solid. Yi 16" 3 kg , . : é 1+ds H NVR
(300 MHz; DNVBO- G Y 6 - UCe o)
(m 4H), 7.0-%. @eﬁﬂtne@hﬁfon)ﬂ &11016&6 ((26& ,g,Z Qﬁmﬁ(ﬂ) ﬂdﬂ)adﬁ&d'ﬂ@h%o@s ug

(2-Chlorop enyf )su fonyl-3-[2-(4 -am noinm nonet hyl phenvl | et hoxv
| p* henvi am noafieeivaterc itemperahiire) coft aming+3y{e- (ewqyamphcnyl)eﬂaylmlo]benzene

Et iyl br omoacet L0 & 3y o e eR (I ar bR ikl B puriGipey i
ani no- 3-  2- (4- cmmmytzmmxwa&mwwwme&s%ag iwgqm; s

from Exanple 17(iii) above) and K2CO3 (0. 165 . rn DMF (10 nl),
and the m xt ur eHfdswas pddedyand, thepsplution qu'aﬁﬁ%é %MH&C% ¢9rgmmjlaynr vacuo

and the re5|due b4 t 20 Aft ation, the
aqueous phase e‘iﬁ ﬁa%gogﬁgﬁﬁetﬂfg%@b% M?ﬁ'é’d ‘{’ﬂ‘?a@'@% wer e
washed with vat purified by flaah, chémetbgtAghF A0 EL, O xam (en) t&@sve 1.02g

(82%) of the sub-title’ compound.

LC-MS 395 (M + 1)%, 393 (M - Hy
s 'H NMR (300 MHz; CDCL,): 5 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), 3.1 (t, 2H), 2.93 (t, 2H)

(iv) N-{3- inoiminome h ethylthiolphenyl} benzene-

20 Trimethyl aluminum (2.5 mL; 2M in'toluene; 5.0 mmol) was added to a
cold (ice:water temperature) saturated suspension of NH,Cl (0.29 g; 5.4
mmol) in toluene. After 30 minutes stirring, N-{3-[2-(4-cyanophenjl)ethyl-

- thio]phenyl}benzenesulfonamide (1.0 g; 2.6 mmol; from step (iii) above),
dissolved in toluene, was added and the mixture was refluxed for 12 hours.

2s The reaction mixture was poured into silica gel (10 g) and CHCI, (30 mL).
The solids were removed by filtration and washed with methanol. The
combined liquid phases were concentrated ir vacuo to give a solid residue.
The material was purified twice by preparative HPLC (MeOH:NH,OAc
(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
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20 rermved Ln_vacuo T e h chromatiogr aphy: «
(SITCP: T Et'OAC: hept ane’” (3: 7)) to glve 0.30 [¢ (89% of the sub- t|tIe
corrpound a colourless oil which crystallized upon standing. 'H NWR (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), b 2H) ,
2.23 (s. WQWOMBO ({ 3H) (ii) rCrr iiso

N- (2- Chl or ophenvl) sul fonvl - 3- (2- (4- cvanonhenvl ) et hoxvl - 5- net hyl -

phenyl am noacetic acid-ethyl ester-3gy2-Chl orobenzenesul fonyl chloride
(0.225 g; 1.06 mvl) was added to a cold WO 98 01422 PCT/5E97/01150 53
sol ution ( !m; Y. el 0363 g4y yanophenyl ) et hoxy] - 5- net hyl -
phenyi am nggrg cdaélsclL , etﬂci/fﬁeslter 56 °y0 88 nmmol ; fromstep (i)
above) in pyridine (10 nmi). After 2 hours stirring t he t enperature was
allowed to rise to anbient. After 4 hours at this tenperature nore

2-chl oro snli’egl‘&'gn@sulfonyl chloride (0.056 g; 0.26 mvl) was added and the
m xture 3 it . The mi xture was then poured. into agueous

sat ur at edwﬁﬁaﬁélfm ex‘t;r acted twice with Et20 - The conbi ned et her phases

where washgaNMR (306QWEEg DMIS0-dP2 & 1946 (hsi bH), B3 Eos, QEDSOP (sd t he

solvent re in v u fl ash chromat ogr aphy
(Si2; to Eg%&igﬁéﬂba‘ﬁ@ 10' I)’%e( 35‘%@1)3@&&9 ?bdgﬁ the sub-title
conpound. 'H NMR (500 M—Iz CDC13): 8 7.90 (dd, 1H), 7.61 (d, 2H), 7.53 (dd,
1H, 7.45 (m 1H), 739(dd 2H), 7.25 (m 1H), 6.73 (t, 1H), 6.62 (t,
1H), 658M2462(s 2H) , 419(q 2H) .4.08 (t, .2H), 3.08 (t,
2H), 2.19 , b4 Lainkindi _

N (2- Chl or &
- 5- met hy ghgullishdRiRinbacst 4 Y/

N- ( 2- Chl or ophen yI - 3- [2 (4 cyanophenyl)et hoxy] - 5- met hyl phenyl 20
am noacetic acid, ethyl ester (0.27 g; 0.53 mol; fromstep (ii) above) was

(i) 3-[2-(4- henyl)ethoxy]-5- inoacetic acid.ethylester

Ethyl bromoacetate (134 uL, 1.2 mmol) was added to a suspension of
amino-3-[2-(4-cyanophenyl)ethoxy]-5-methylbenzene (0.252 g; 1.00 mmol;

1s from Example 17(iii) above) and K,CO, (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 Et,0. After sepaﬁﬁon,
the aqueous phase was extracted once with Et,0. The combined ether phases
were washed with water and brine, dried (MgSO,) and the solvent was

20 removed in vacuo. The residue was purified by flash chromatography (SiO,;
EtOAc:heptane (3:7)) to give 9.30 g (89%) of the sub-title compound, a
colonrless oil which crystallized upon standing.

'H NMR (400 MHz; CDCL): & 7.60 (d, 2H), 7.40 (d, 2H), 6.15 (t, 1H), 6.08
25 (t, 1H), 5.97 (¢, 1H), 4.25 (q, 2H), 4.16 (t, 2H), 3.95 (s, 2H), 3.14.(t, 2H),
2.23 (s, 3H), 1.30 (t, 3H)

(i) N-(2- enyl)sulfonyl-3-[2-(4- oxy}-S-methyl- -

enyl inoacetic acid, ethyl ester
30 2-Chlorobenzenesulfonyl chloride (0.225 g; 1.06 mmol) was added'to a cold




added to a saturated solution of HCl(g) in EtOH (100 nL) and the solution
was stirred for 20 hours. Evaporation of the solvent afforded the sub-title

conpound in a ive yield. 2s LCM5 559 (M+ 1)+
(i v) N (2- Chl oré‘gﬁé‘k’*’ &gsulfonyl 3-12- (4-aminoi m noneth 1 enyl ) ePGTREK7PLISO

5- et hyl phenyl ar ni noacetic acid. ethyl ester x HOAc

N- (2- Chl or ophenyl ) sul fonyl - 3- [ 2- (4- et hoxyis3i nonet hyl phenyl ) et hoxy] -5- 30

met hyl phenyl am noacetic acid, ethyl ester x HCl (0.32 g; 0.53 mml; from
. I ;solufion (ice:watkr temperature) of 3- [2-(4-cyanophenyuethoxy]:sqmgﬂaylM WO

y. Lo

98/ 01422 PCT/ SE9 10 150 54 ste I ssol.ved i n MeOH

(pre-sat ur at ed ﬁ‘&&bﬂ ;srt%‘o((aﬁ &2@% (‘%‘aeﬁ'&%’f@l’{%lﬁbwﬂays
After evaporati ed in
Bt OH and the soﬁr?“ﬁ“&z Q%IWO 2 R e Bnt Enpu e b SR 7 ) )
The sol vent was riseapmrahbignandfidre 4s hoass ddiethisir tefripechtine  mereaaglilys-HPLC
(30 - 60% CH3CN; 0.1 .M NHOAc) . to f d 0, 38g(12% of the title
conpound. LG m@#@&h‘ﬁ%pﬁ%@ﬁ&%& mmph (s added and thgamixtyze, 7. 75

6 50 (I 20, 403 IpRoVSHRERL S bR e therd BobfBs 1 mafiepld i, 1
(s, 3H), 1.90 (NaHED, mldéiuﬁtedtﬂid)s\ﬁthtﬂn)(h(;mtm;tdt:&tfllghngd:tllx)cét r}]xg::(e\ilwhm‘e

N42- Chl or aahenvl | s | - 3- noi n n
yl pheny! ani noac@f“&ﬁ?‘{i @ﬂf&@t ﬁn B e MEBa andythgssodvent
si de-product in bxabR & viruB PN Eresiatie Skl pulifitdbyddshTHomatography (Si0,;

1o EtOAc:heptane (1:3)) to give 0.28 g (62%) of the sub-title compound.

'H NMR (500 MHz; CDCl,): 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)..,
s 1.27 (¢, 3H)

(iii) MMMM&MMM
-5-methylph tic aci te
N-(2-Chlorophenyl)sulfonyl—3-'[2-_(4—cyanophenyl)ethoxy]-S-methjlphenyl-
20 aminoacetic acid, ethyl ester (0.27 g; 0.53 mmol; from step (ii) above) was
added to a saturated solution of HCl(g) in EtOH (100 mL) and the solution
was stirred for 20 hours. Evaporatiop of the solvent afforded the sub-title
compound in a quantitative yield.

25 LC-MS 559 (M + 1)*

(iv)N-(2-Chlo: enyl)suifonyl-3-[2 inoimino Iphenyl)eth

-methylphenylaminoscetic acid, ethyl est c

N-(2-Chlorophenyl)sulfony}-3-[2-(4-ethoxyiminomethylphenyl)ethoxy]-5-
30 methylphenylammoacetlc acid, ethyl ester x HCI (0.32 g; 0.53 mmol; from

. ;:- .. -"'_ N . . P . - s X e T T e
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m1C NS 501 (M =+ 13 H-NM & PR A &0 i

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. Exampl e 21 H-(2- Chi oroghenvl | sul fonvl - 3-f 244 :

-am noi m W&%phenvl ) et hoxy] -5- ne yl phenyl am noacet i gcpSkéhoi1sOAC

N- ( 2- Chl or ophenyl) sul fonyl - 3-[ 2- (4 -am noi m nonet hyl phenyl ) et hoxy] - 5-

met hyi phenyl am noacetic acid, ethyl ester x .HOAc (0.030 g 0.050 mmol ; 30
from Exanmple 19 above) was stirred igg a m xture of THE (3 nL) and 2M WD
98/ 01422 PCT/ SE97/01150 55 LiOH aq (3 nL) for 4 hours. THE was renoved in

d t ddi t
or H [ (i U dbo06Y wab uishonEa B MPOHpRS sttt PIATNEL@D. W8, 71 cat fon
by pr epar atstireed-#tiroom GopeGHBREND. AMmm)evapdmnmdfmawv@t(mG% of the
titl d L. C; 500 MHiz; CD3CD): .
5 5 gac?ggou"fn_%’ ““S?’?%d‘("dw"%ﬁ)‘ﬂss'?“’gg '{’558%%“‘?5 12‘“?%" edtopH (dt . 1H§
?t 782(H§ 11 wi ?S t(sat&Hied @nﬁeﬂcn(g )|O|‘l)he Slviflt 4hs evipdrated oy b 2H) . 3 12
(2- cnl oropwesnyiu;imnﬁeqhw;:zeqa@tfv LCA3D ﬁ‘éh@bhorlmmo)m)haxw 5- me

(ylzp?inyol/gw“gféﬁmgé%?sﬁ %ﬁgk %ﬁkﬁ’ﬁ Xng}os(r:olp:m(():zz gmg?j oftl ester

Am no- 3-[ 2- (4-cyanophenyl ) et hoxy] -5: net hyl benzene (0.252 g; 1.00 mmol ;
from Exarrple 1M§I 1) above) ethyl acrylate (130,uL; 1.2 mml) and acetlc
. C-MS 530(M + 1)*

'H NMR (400 MHz; CD,OD): 5 7.83 (dd, 1H), 7.75 (d, 2H), 7.50-7.63

o (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 (¢,
3H)

15

ino. jde c’
The title compound was obtamcd as a side product in Example 19 above.
Yield: 0.036 g (12%).

» LC-MS 501 (M + 1)*
'H NMR (400 MHz; CD,OD): 5 7.83 (dd, 1H), 7.75 (d, 2H), 7.50-7.63
(several peaks, 4H), 7.34 (m, 1H), 6.72 (t, 1H), 6.60 (m, 2H), 4.53 (s, 2H),
4.15 (t, 2H), 3.12 (t, 2H), 2.16 (s, 3H), 1.90 (s, 3H)

2s Example 21 ‘
-(2-Chlorophenyl)sulfonyl-3-[2-(4 -aminoiminomethylphenyl)ethoxy]-5-
N—(Z-Chlomphenyl)sulfonyl—3—[2—(4 -aminoiminomefhylphenyl)ethoxy]-5-
methylphenylaminoacetic acid, ethyl ester x HOAc (0.030 g; 0.050 mmol;
» from Example 19 above) was stirred in a mixture of THF (3 mL) and ZM




acid (9 L, 0.I5 nmmol) were refluxed together for 8 hours. After 20
evaporation in vacuo, the resultant black oil was purified by flash

chr omat ogr aph Si 02 Et OAc: heptane (3:7)) to give 0.102 g (2 ' .
sub-title co 1412, R (500 Mz; CDCL3): 6 7.62 (d 2H), ?&ﬁs{’ﬁmﬁm
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 2.23 (s, 3H), 1.30 (t, 3H

(ii) N-(2-Chl orophenyl)sul fonyl - (3 F2 ?4 cvanophenyl et hoxyl -5- met hl
henyl am no} pr oﬁ’é? | ‘%Q]!%&

pr epar ed accor W#’o@:ﬁb fS escrl §9ads th Ja]cgcﬁ&ﬂﬁ 5

~ LS .. ~1~1i suspens‘ion v&as acxdxf ed to pH 3 by the addmon: of HCVaqu{2M): ©H;CN. .

1. iﬁu 51%‘4 98/ 01422 |
PCr / SE97/ 0115owasedész¢md&seb(q i %&sk/ehtispo cation by preparative HPLC

Cater (0, 100 PO LRI RhaB b oIt B OB AR ARSI E 1Y)
a yellowish gil. s '"HNWR (500 MHz; CDC13): S 7.85 (dd, 1H), 7.61 (d, 2H),

.7.40-7.55 | K 7.38 (d, 2H), 7.25 1H). 6.67-6.70
3H), 4.07- 4%@&&2&@8@%@&% SQMM?,{ Yo (tH) 2H), 2.(218 (tH? 2H), 2.20 (gm

3H), 1.22 (t,

( 2- Chi oropbeny@Mﬁ?@P%%oﬁ)eﬁ% dd, L1735 (9 20, %38 (4 M) 5
net hyi nhenyl any 89l(h{, GHB) 9134 @, TH), 6.78/(t, ¢H)£6.58 (t;lcllH)TBSB»S(m,bIH) 4,40 ¢gmpound
was prepared accordi fo the method described in aI[B)I e 19(| i) above
from N (2- chl omhmaw%;,sman;a (2280, pa3 (8. $Hn1 58 (5, 3

phenyl ) et hoxx - met hyl phenyl am no} propanoi ¢ acid, ethyl ester (0.12 g, 1is
0. 22 nmmol omstep (ii) above) to afford 0.13 g (100% as an oil. LC-MS
572 (M + 1) + (Example(
Chl or onhenyl ) sul f onyl - 2-
et hoxy] - 5- net t MH{zHohlokephe

hen' lamino anoic acid, eth -x HQAC

15 (i) 2-{3-[2-{4-Cyanophenylethoxy]-5-methylphenylamino}propanoic acid,
! . o o _

Amino-3-[2-(4-cja'ndphény15ethoxy]-5.-methylbenzene (0.252 g; 1.00 mmol;
from Example 17(iii) above), ethyl acrylate (130 uL; 1.2 mmol) and acetic
acid (9 pL; 0.15 mmol) were refluxed together for 8 hours. After

20 evaporation in vacuo, the resultant black oil was purified by flash
" chromatography (SiO,; EtOAc:heptane (3:7)) to give 0.102 g (29%) of the

“ sub-title compound.

'H NMR (500 MHz; CDCI,)’ 87.62 (d, 2H), 7.41 (d, 21-1’); 6.13 (t, 1H), 6.10
2s (t, 1H), 5.99 (t, 1H), 4. 15-4 20 (several peaks, 4H), 3.43 (t, 2H), 3.14 (¢,
2H), 2.61 (t, 2H), 2.23 (s, 3H), 1.30 (t, 3H)
(ii) -(2-Chlo enyl)su -2-{3-[2- 4-cya X enyl)ethox
iphenylamino oic acid, eth |

30 The sub-title compound was prepared according to the method described in

A
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The tltle comnound. was 13- Qe ' - destrEibed in
Exaﬁjfﬁ"‘e 19(|v”) above” from N-(2 chl orophenyl )sul fonyl (3 [2-(4-et hoxy-

i m nonmet hyl phenyl ) et hoxy] - 5- met hyl phenyl am no} propan0| c acid, ethyl ester
x HCI (0.13 g; 0.22 muol; fromstep (iii) above). Yield: 0.009 g (7% . 25
LC- M5 543 (M + Jz%+ "H NMR (400 M—lz CD3CD) S 7.70-7.80 e glsgeaks,
3H), 7.50-7. several peaks, 7.35 (m 1H), 6.62 (t, EJIZ@ . 55-6. 60
(m 2H), 4.10-4.17 (several peaks J) 4.03 (q, 2H), 3.13 (t, 2H), 2.50
(t, 2H, 2. 18 (s 3H), 30 1.90 (s, %!) 1.19 (t, 3H) WD 98/01422

o< {4 on hobFR %}%&Eﬁyﬁ% %gcvﬁé?a%wﬁﬂ% M—n%}ég&xgm e x HonC

The title ARTRAD Gstep (0 feom BXep () above
Yield: 0.0065 g P% LC—I\/B@4 —M—+—1)+ HNI\/R(400M—IZ CD3 5

7.70-7.80 (cseﬁ'endaﬂ la@&égl"/&)-IPfEW@QW?SlBB‘ (several peaks, 4H), 7.35 (m
IH, 6.62 (t, IH), 6.59 (t, 1H), 6.55 (t, 1H), io0 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 3l MR (SOOMHz CDC ) 5785 (dd, 1H), 7.61 (d, 2H), 7.40-7.55 _

2- Chl or ovhenyl ) sul f onyl - £3§c 7,(!;1) am noi m nonet hvl henv}&et hoxyl 5 1is
met hvl phen(sexeniahppakso 28D; Z-38c(d 1H),14.67-6 Pr epar ed

Soover 1 omls (RydiR! Al BEGY 38K 250X 5B, ?Zhéz»zo (s, 3H), 122 (¢

met hyl phengH) et hoxy] - 5- met hyl phenyl am no} propanoi ¢ acid, nethyl ester x
HOAc (0.015 g; 0.025 nmmol; from Exanple 25 below) to afford 0.007 g

ef -S-meth i i id, ethyl ester x

The sub-title compound was prepared according to the method described in

Example 19(iii) above from N-(2-chloropheny!)sulfonyl-2-{3-[2-(4-cyano-

phenyl)ethoxy]-5-methylphenylamino} propanoic acid, ethyl ester (0.12 g;
1s 0.22 mmol; from step (ii) above) to afford 0.13 g (100%) as an oil.

LC-MS 572 (M + 1)

() N-(2-Chlorophenylsulfonyl-2- (3-12-(+-smincimizomethyipherc:.
20 -5-me en ino}- ic e c
The title compound was prei:ared 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 + 1)*
‘H NMR (400 MHz; CD,0OD): § 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, 4H), 4.03 (g, 2H), 3.13 (t, 2H), 2.50 (¢, 2H), 2.18 (s, 3H),
 1.90 (s, 3H), 1.19 (1, 3H) |




20 (48% of a white solid. LGMS 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), g,‘g%;n 6.53 (t, 1H), 25 4.19 (t, 2H), 4.1;@_,4,'5,,,03;9,

3.16 (t, 2H) 2.22 (s, 3H, 1.97 (s, 3H 30 .r

~i' vaV\/ L, S ,.:;.':..y..e..::;:.:r::..v_-_'.,.
.+, Y d—~~ac%va'ltl-sr..:.::r5'7 T f I
-1 k.~:.XF~t| wh 1i aK3_ WO 98101422 PCT/ SE97/01150 58 Exanple 25

N (2- Chl orophenﬁwl 2 13- 2- (4- ani noi nmi nonet hvl phegvl - et hoxy] - 5-

met hvl vl am nol vroDan0| c acid, nmet hyI ester x HOAc The title conpound was

_ 7. 75 85 (severa
7.50-7.65 (severs Lais PACE 69 (t, |H), 656660(m
2H), 4.12-4.20 t{ﬂ%Eé/ 2. 55
(1. 20, 2 22 (ThesH) &ﬁﬁ%‘éﬂ??ﬁ“ Fg"gépﬁggﬁ'dﬁ%%‘gﬂﬁ%ﬁp’?v%nw _3-
(3-[ 2-(4am anmlan.tOﬂﬁB@éﬁ%) ) et hova 5- i s nethvlvhenyl ai ni noTbut anoi c
acid. ethyl ester x HOAc (i) 3-[2-(4C,\/anophenyl)et hoxy] - 5-m

vl nhenvl - 2- chl orobenzenesul fonam' de 2-Chl orophenyl sul fonyl chloride (0.152
g, 0.72 mol) wee ®o0l-ed - solution (ice:water tenperature) of

am no- 3-[ 2- (4- cyanophenyl eth xy] -5 20 net hyl'benzene (0.16 g; 0.60 mol;
from Exanpl e 17H NMRa(#00cMHz; @D;(DDDm&7’((E7 J80)(seversl perks, IH)! 2.5047.68 ange

Sotution vas Sl stietal péaks, 4, 735 @, 16, %62 ¢, 110, 6.59 ¢, 11), 6.55 (¢, 150,

10 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) |

1s me n ic aci c
The title compound was prepared according to the method described in
_ Example 21 above from N-(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
 (48%) of a white solid.

LC-MS 516 (M + 1)*
'H NMR (500 MHz; CD,0D): 5 7.5 (d, 1H), 7.77 (d, 2H), 7.55-7.62
. (several peaks, 4H), 7.35 (m, 1H), 6.65 (t, 1H), 6.60 (t, 1H), 6.53 (t, 1H),
25 4.19 (¢, 2H), 4.02 (t, 2H), 3.16 (t, 2H), 2.38 (t, 2H), 2.22 (s, 3H), 1.97 (s,
3H)

30
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of H2O (30 i), exiractlofi—Wih—E=t-ahe—trytng—(WSORT—evapor.at i on ~of t:he:
sol vent, and purlflcatlon by fl ash chromat ography (Si 02; 25-33% .
Et OAc: hexane) yielded 0.20 g.(78% of the sub-title corrpound 25 'H NIVR
(500 MHz; CDCI3): 8 8.03 (d, IH), 7.61 (d, 2H), 7.45-7.53 (m 2H),
7 32 7. 40&% 3H), 7.00 (s, I H, 6.56 (t, 1H), 6.47 (t, pbrikorofrsttl (1.

: , 3.08 (t, 2H), 2.19 (s, 3H) 30 V\D98/01422
PCf/SE97/ 01150 59 (ii) N-(2-Chlorophenyl)
onyl - 3-{3-f 2- (4- cvanophenyl et hoxyi 5 y] phenyl am no} but anoi ¢ aci d.
et hyl ester Ethyl 3-bronobutanoate ( AL; 0 60 mol ) was added to a
suspensi on

f
3-[2-(4- cyaﬁ%%‘-ﬁ'y%é) et hoxy] 5- et hyI phenyl 2- chI or obenzenesul fonam de s
. Q siil fohy i : i Bhen v

extracted AN PTORAOS £ g Pidyeias rem)ved in vacuo.
Th d

(3e7§>eSL0“3%@%%@56%%“@@% ‘*E@‘P?ﬁ n{)ﬁhﬁ% 2R s il
to 'H NVR (¥efu:\0-024 gp@d%): 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), % rq302q1¢? +22 (t, 3H Is (iii)
N- ( 2- Cbl or ophenyl ony -3-{3-1f2-(4-ethoxyi mnonmethy]lp D
et hoxyl - 5- itk NMRe(rS]DDaMHm}GD;QBm & Bes-85 (severalspesksx3HYI 7.506.6Ub-titl e

oD e ReshRA6S 4759 B, 4 IS TS A BBl Rroag™ 1501 11)

10 (several peaks, 4H), 3.60 (s, 3H), 3.15 (t, 2H) 2.55 (t, 2H), 222 (s, 3H),
1.93 (s, 3H) : -

15

(i) 3-[2-{4-Cyanophenyl)ethoxy]-5-
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. Addmon
of H,O (30 mL), extraction with EtOAc, drying (MgSO.) evaporation of the
solvent, and purification by flash chromatography (Si0,; 25-33%
EtOAc:hexane) yielded 0.20 g (78%) of the sub-title compound.
25 .
'H NMR (500 MHz; CDCL,): & 8.03 (d, 1H), 7.61 (d, 2H), 7.45-7.53 (m,
2H), 7.32-7.40 (m, 3H), 7.00 (s, 1H), 6.56 (t, 1H), 6.47 (t, 1H), 6.41 (t, 1H),
4.10 (t, 2H), 3.08 (t, 2H), 2.19 (s, 3H)

30




20 phenyl) et hoxy] -5 net hyl phenyl am no) butanoic acid, ethyl ester (0.195 g;
0 36 mmol ; fromstep (ii) above) to afford 0.22 g (100% of a white foam

HNI\/R(SOOM—IZ S 12.5 (bs, 1H), 11.8 (bs, 1H), 8.35

7.82 (dd, 1H), ?"%‘%o (several peaks, 4H), 7.23 (m 1H), é’g"’s@’“'ﬁﬂ)
25 6.55 (t, 1H), 6.50 (t, IH), 4.95 (g, 2H), 4.02-4.10 (several peaks, 4H),
3.87 (t, 2H), 3.10 (t, 2H), 2.40 (t, 2H),s®.20 (s, 3H), 1.80 (m 2H), 1.60
(t, 3H, 1.22-(t,-3H . 30 WO 98/01422 PCr/SE97/0U30 60 (1v)

N- (2- Chl or ooheny{ii)3 rod _ _ D16 |
et hoxvl - 5- net hyl phenv am no ut an0| c acl d. ST er - X
conpound was pr ephenythm gid, leghvires u descrl bed in Exarrpl e 19(iv)

b f N- ( 2- h | f th
" i nomet hyl phényﬁ%f e 9f°nf‘ - ﬁ&?? 160 PO ascRadtd 69 @ suspengioncaf o1
HO (0.22 g; 0.34 QI(QJ. i %
o s ke M + 1)1[ I'H IQ'NRB% e iﬁ&&yltg%am&h%m%ﬁ ei{@d°&f‘|9—€%sglf§@f@&‘ 2H) |
7 H;so 7.60 Lot { LOEHlag; @éaknmom—iiqmm(zll abm&l)i)andﬂ(,@l),((o lﬁﬂ-ﬁ;,lﬁtﬁx&o[t -
(t,2H), 2. 18(s, lg?lamlaédﬁ%)sz‘%%‘ 3&3 (I:}eré gml%';)iibfﬂ}m wgtrea 27 is
N- ( 2- - Chl h
et hyj RAVGI o naTEae e th B4, de 2‘&‘@0‘? P4 8P 'r"i’“a*“'ﬁé‘dﬁ vacuo.
( C|02( s): acet onle Tlmmeuchtwwa}ztpnniﬁeﬂ by dash bhﬂomﬁo%x:aph?r(h l])@d@!ﬁ H@ﬂTneghe{
sol ution was in an ay chl orophenyl ) sul fon
3-[ 2- (4-ani noPm ﬁf)ﬁfmﬂa%@rlé?g)ze@o’mf}@eze @@%ﬂlﬁyﬁ ﬁ@?ﬂd?ﬁf%@ﬂ
acid, ethyl egjer x HOAc (0.027 g; 0.044
'H NMR (400 MHz; CDCl,): & 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 (m, 3H), 4.07-
4.15 (several peaks, 4H), 3.85 (t, 260, 3.10 (t, 2H), 2.40 (t, 2H), 2.20 (s,
3H), 1.80 (m, 2H), 122 (1, 3H)

15

e

ethoxy]-5-methylphen ino}b oic acid, ethvl x HC

The sub-title compound was prepared according to the method described in
Example 19(iii) above from N-(2-chiorophenyl)sulfonyl-3-{3-[2-(4-cyano-
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; CDCL): 8 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, 1H), 4.95 (q, 2H), 4.02-4.10 (several peaks, 4H), 3.87

(t, 280, 3.10 (5 2H), 2.40 (¢, 280), 220 (s, 3H), 180 (m, 2H), 1.60 (&, 3H),
1.22/(t, 3H)

30




nol ) _and NaCN (0. 00l—g)—-Fheretoset——systemmwas—eat et~ 0 SUC:T or 747 tfay s,

After cooling, the sol vent was removed in vacuo and the residue purlfled
by preparative HPLC (30% CH3CN: 0. 1M NH40°\C) to afford 0.021 ¢ (81% of the

title conpound. 25 LG-MS 529 (M + 1) + '"H NWR (400 MHz; CD30D): . 70- 80
(several eaks, 3H), 7.50-7.60 (several peaks, 4H), é&g 6. 62 (t,
| H), P8R 6 55 (t, 1H), 4.12 (t, 2H). 3.85 (t%éf 7"%‘%2 (t, 2H),

2.27 (t 2H), 2.18 (s, 3H),. 1.90 (s, 30 3H), 1.75 (m 2H WD 98/01422
PCT/ SE97/ 01150 .61 Exanple 28 0 : :

‘N-(2- Chl oronhenyl ) s}1 fnyl - 3-(3-[ 2- (ZP- am noi m nonet hyl phenvl echo ] 5-
nmet 1Yphenv I hg title conpqu was, prepared
accor di ng 4‘@ *'“ Jingiginogrethylphenyl)-

abovef r om\sif,ex

met hyl phenyT ) € ' eny am no} but anol ¢ _aci d, ethyl ester x HOAc

(0.028 g; m@aﬂcmmvomdommﬂr@ 2ecQrdingeto. thqrmeﬂ\opludmnbed iion by

Veoh 1/ Hprbw%aiaé# S sl RO B A 2o 71 o7 e 10

of f washgdinhékietths ﬂ)&hdi 1eStntethyd ﬁﬁ@yﬁtﬂnemtﬁl&@m &fxyl&,s&tll te solid.

LC- M5 530 (M + 1) 1H NWVR_ (400 il 83 (d, 2H),
7.73 (d, 1>H}iCl7(0@3—y. Qs26 ﬂe@el;é%fav sé@a(%@ a‘m)e) Yiekd: 60@ g(zsr;/) 7.33-7.40 (m
1H), 6.62 (t, 1H, 6.57 (t, is | H, 6:43 (t, | '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) Exanple 29 -
2- Chl or ople@\ME S87f@w 13- 13- [ 244- ani noi mi nonet bvl phenvl) e oxyl - 5-

'H NMR (400 MHz; CD,0D): & 7.78 (dd, 1H), 7.76 (4, 2H), 7.50-7.60
10 (several peaks, 4H), 7.33 (m, 1H), 6.63 (t, 1H), 6.58 (¢, 1H), 6.56 (t," 1H),
4.15 (t, 2H), 4.07 (q, 2H), 3.87 (¢, 2H), 3.13 (t, 2H), 2.41 (t, 2H), 2.18 (s,

' 3H), 1.90 (5, 35, 1.74 (m, 2H), 1.21 (4, 3H)

15

NH,(g) was fed into cold MeOH (CO,(s):acetone temperature) until a ca. 1:1
solution was obtained. The solution was placed in an autoclave with N-(2-

chlorophenyl)suifonyl-3-{3-{2- (4-ammolmmomethylphenyl)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 50°C for 4
days. After cooling, the solvent was removed in vacuo and the residue
purified by preparative HPLC (30% CH,CN:0.1IM NH‘OAc) to afford 0.021
g (81%) of the title compound.
s |
LC-MS 529 (M + 1)"
'H NMR (400 MHz, CD,0D): § 7.70-80 (several peaks 3H), 7.50-7.60
(several peaks, 4H), 7.33 (m, 1H), 6.62 (¢, 1H), 6.59 (&, 1H), 6.55 (t, 1H),
4.12 (1, 2H), 3.85 (t, 2H), 3.12 (t, 2H), 2.27 (4, 2H), 2.18 (s, 3H), 1.90 (s,
% 3H), 1.75 (m, 2H) '




20 net hyl pl henyl am no} pentanoic acid. ethyl ester x HOAc (i)

N-(2- Chl or oahenyl ) sul fonyl - 4-{3-[ 2- 14- evanophenvl ) eth | 5- et hyl -

phenvl am no} pent c acid. ethyl ester The sub-title corrpoq,Q%

pr epar ed accor ¥ %gg{]‘g&the met hod descri bed in 2% Exanple 26(ii sﬁg [ve from
3-[2- (4-cyanophenyl ) - et hoxy] - 5- net hyl phenyl - 2- chl or obenzenesul f onam de

(0.171 g, 0.40 mmol; from Exarrpl e 26(i) - aéiove) and et hyl 4-bronopent anoate
(95 AL; 0.6 mmol): Yield: '0.189 g (85%. H NWR (400 MHz; CDCI3): 8

7.84. (dd, 1 d, 2H), 7.52 (dd, | H, 3 7.42 (m 1H) 7.38 (d,
2m,\7:23(mj¥égz-"?%‘2'é7670(m_3m 407415.'a"., _ti i+
N U DO O B B A VA lis@ }-3={3]. MGirdirh hbfk OB ethoR
(several peaks, 4H) 91 (t, 2H) 3. 10 (1., 2H) )
3H), 1.69 (m HCH) (ii) N-(2-Chlorg yl sulfo
1-4-13-[2-(4-e -o-m | vh mn pent anoi c
aci d. ethyl estlgrg)gﬂﬂé&%égéu‘gmti’ e corrpo %xgv\go @b g‘?"é*ﬁﬁ%@’?"ﬂlﬁg to
the nmethod dgs Eﬁcmplbzlmwfre 24@0@91@6@1%&%;4-3 -{3-[2-(4-aminoimino-

N- (2- chl or ophenyl ) sul fonyl lr%'r cyano-
phenyl ) et hoxy] uhmno}tasmpxcemm ethotl eestérOx189 g,

Vi, CDG3) H@??%**?ﬁ%%@ ot BOAbALA RodS' gl purlilifhy )

H), 7.40-7.50 by prepasdtivieHREC, #td solifl Aatetial was Hifsolved 28 a sialllvdlime oF 55 (1.
1H), 6.50 (t, H? 4. 95 (q, H) 4.02-4.10 (several peaks, 4H), 3.89 (t,

2H), 3.10 (t, MeOH2 HQlsq (ZMBl)waszactbd(@d the)resultant pregipitaty was. filtered, 3H) ,
I( ; (1:hl53r f);n heﬁy ﬁsiﬁa%ony%tk%ﬁ( E‘h‘i QHFI? ﬁ%%ﬁ%#ﬁqlﬁﬁ (§3%4) pf a white solid.

ct hoxvl - 5- net hvl ghenvl am no} pentanoi c acid. ethyl ester x HOAc The title:
conpound was prepar ed according to the met hod descri bed 2a Exanple 19(| V)

above from N (RCAMSoHh My DSII28MI-- b)Y { 3- [ 2- (4- et hoxy-
H NMR (400 MHz; CD,0D): 6 7.83 (4, 2H), 7.73 (d, 1H), 7.55-7.62
(several peaks, 2H), 7.71(d, 2H), 7.33-7.40 (m, 1H), 6.62 (t, 1H), 6.57 (t,
1s 1H), 6.43 (t, 1H), 4. 10 (t, 2H), 3.83 (t 2H), 3.08 (t, 2H), 2.20 (t, 2H), 2. 18
(s, 3H), 1.81 (m, 2H) '

(i.) 2-Chlo, - sulfonyl-4-{3-[2-(4-cyan Dethoxy]-5-me

The sub-title coﬂipound was prepared according to the method described in
25 Example26(ii) above from 3-[2-(4—cyanophenyi)—ethoxy]—5-methylphenyl-24

chlorobenzenesulfonamide (0.171 g; 0.40 mmol; from Example 26(i) above)

and ethyl 4-bromopentanoate (95 uL; 0.6 mmol):-Yield: 0.189 g (85%).

'"H NMR (400 MHz; CDCL,): § 7.84 (dd, 1H), 7.62 (d, 2H), 7.52 (dd, 1H),
» 7.42 (m, 1H), 7.38 (d, 2H), 7.23 (m, 1H), 6.67-6.70 {m, 3H), 4.07-4.15
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est €er:

x HO™ (0.22 g 034 mml from step (||) above) Yield: O. 070 (33%
LC- M5 572 (M+ 1)+ 25 'H NVR (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) , 415 ‘I-% 4.05 (g, 2H), 3.83 (t, 2H), 3.13 (t, li%g(t 2H),
2.18 (s, w"i O (s, -3H, 1.67 (m 2H), 1.48 (m 2H), 1. 3H) 30 WO
98/ 01422 PCTI SE97/ 01150 63 Exanple 30 4 {3-[2-(4-Am noi m nomet hyI phe _
nyl ) et hoxyl - N (2-chl oropheny])SU fozly] -5 nethyl phenyl am no} pent anam de x -
HOAc The t|tIe ‘conpound was prepared cording to the nethod described in

et hyl phon FSeRoR ”°H#§E%§FER AR A B dm R Bl SO

HOAc (0. 022199 (&, 08H mlﬁ\l J2H)) E22000) 9 abO'V’é')_ Yield: 0.009 g (42%.

o LC- M5 543(M+ 1)+|H VR (400 MHz; oD): 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), 6.55 216 2 aiiet D 12 2 2.19 (t, 2H,
2.18 (s, 3 Fcam We 31 ,

heny! ani no} RM anoi acid x HOl The title corrpound was pr epar ed accor di ng to
t he et hod Thessyh-titly cozmoexémpmaepdowor#lsmto the method described

N- (2- chi or QafetL 5t A8V frond Re-{2hibedtHeRDRIRR14- (3-[2-(d-cyamo-
phenyl)ethoxy]-5-methylphenylamino}pentanoic acid, ethyl ester (0.189 g,
0.34 mmol; from step (i) above) in a quantitative yield.

'H NMR (500 MHz; CDCL,): § 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),

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),
s 1.53 (m, 2H), 1.22 (t, 3H) o

(iii) MM@MMM!Q&MMD_
-5- 1 i ic acj ester c
The title compound was prepared according to the method described
20 Example 19(iv) above from N-(2-chlorophenyl)sulf6nyl—4-{3-[2-(4—ethoxy-
iminomethylphenyl)ethoxy]-5-methylphenylamino} pentanoic acid, ethyl ester
x HCI (0.22 g; 0.34 mmol; from step (ii) above). Yield: 0.070 g (33%).

LC-MS 572 (M + 1)*

215 'H NMR (400 MHz; CD,0OD): § 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 (, 3H)
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met hyl phenyl) et hoxy] - 5- met hyl phenyl am no) pentanoi c acid, ethyl ester
HOAc (0.026 g, 0.041 nmol; from Exanple 29 above). Yield: 0.016 g (46%

1H),

7.50-7.60

&er al peaks, 4H), 7.40 (m | H), 6.63 (t

X

Zs LC- MBS 544 (Momgo)l ,1H NVR (400 MHz; - CD3OD): 8 7.90 (d, ZWCT{J%%u
S

(t, 1H), 6.43 (t, 1 H, 4.12 (t, 2Hy, 3.82 (t, 2H), 3.12 (t, 2H), 233(t

2H)

| - 5- (3-12- (4- ang

et hyl

) et hoxvl - 5- et hd4
conpound was prepared accor di

above

, 2.20 (s, 3H}, 1.75 (m 2H), 1.48 (me32H) 30 WO 98/01422

PCT/ SE971 01150 . 64 Exanple 32 N-(2-Chl orophenyl)sulfo

hb) thy eny oxvi15 nethylphenylaninoihexanoic aci d.
{3 [2 (4 cyanopheny

/4 ‘\ ,' 5_

ester x C (2 Chl oronhenyl )sul fonyl -

"~Ipheay|

Al 9 . 0 .
from3 [ et _0.|-:<A_u_u '__!'J_.Jt' gt

chl or obenzenes ufoRaE g&nf,guﬂ&%&

2
and ethyl 5-bronohexanoate (75 L; Bﬁgaéd”’%&ordié@el d: 0. 1{8H5%)cl ﬁ%épf@qer

i o
NVR

(400" MHz; CDCS_Iﬁxarﬁpl?%aquﬁomm{Z-thmomhtﬂyBHﬂforwl%{2{-@21-(4~11hbmomﬁnél-2 (m

i (3 Aol it s, bt

1H),

peaks

1.59 2 2
i C2- i or ophnt o {9,080 0,035 difiol;"Hom Exdenplé 20Paovel, Yheld: 0009
| vhenvl anmi no} he#2%9i ¢ aci d.

1)

-et’hoxvi m no

oxylg5-ma
ethyl ester x HO The sub-tltle conmpound was

prepared according to the method described 20 Exanple 19(iii) above from
N- (2-chl orophenyl ) sul fonyl - 5-{3-[ 2- (4-cyano- phenyl)ethoxy]-5. :
met hyl phenyl %ﬁLr‘@_}megpbq aqi)tl, ethyl ester (0.185 g;-

Cerene L. MY T, r L temime . e . . -
L A A ) PR . . o - i

YIS e G i e e . % e I . . . BT 20 T T TR I T S IO S o e i S
I e S R T e Y e L F R T L e T L R AT R AR i

'H NMR (400 MHz; CD,0D): § 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)

15

methylphenylamino} pentanoic_acid x HC1 |

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-methylpheniylamino} pentanoic acid, ethyl ester x

HOAc (0. 026 g 0. 041 mmol; from Example 29 above) Yield: 0. 016 g
(46%) '

25 LCMS 544 ™ + 1)*
'H NMR (400 MHz; CD,OD): é 7.90 (d, 2H), 7.74 (dd, IH), 7.50-7.60
——(several peaks, 4H), 7.40 (m, 1H), 6.63 (t, 1H), 6.58 (t, 1H), 6.43 (t, 1H),
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)



.32, ml ) _from-si-ep—i+ setr—aguantTtatTve yret d. - H NVR: (5805 MHz; e
CDCI3)" "5 1275 (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, 2 2.22 (t, 2H), 2.19 (s, '3H), 1.70 (m 2H); '
(several . Hé RRI2L N "1 48 (m 2H), 1.35 (m 2H), 1.21 (t%’@g"’v\o

98/ 01422 PCT/ SE97/01150 65 (iii) N (2-C hlorophen

11) sul fonyl - 5-{3-[2- (4-ani noi m nonethy} p enyl}- . '

et hoxvl - 5- met hyl phenyl am nol hexanoi ¢ acid. ethyl ester x HOAc The. title

conpound wa d according to the nethod described in Exanple 19(iv)
above from rophenyl )sul fonyl 5 {3 [2 (4 et hoxy- S

i m nomet hyl N e Dopdphex 3 % ; inpexetoilshenel)thoxy]

HC1(0. 21 g, ; fromste,p(l,') j.el d: 0.119 749% . LC M
586 (M + 1) BIINOo ANEXANQICACHT, clH), 7.76 (d, 2H)

7.50-7.60 io (several peaks 4H) , 7' 35 (m 1H), 6.62 (t, IH) :
2H), 4.16 (t, 2H), 4.10 (q, 2H) 3 83 (t 2H) 3. 15 (t 2H), 2:28 (t, 2H),
2.19 (s, sHI) Ne(BChisrophéiyils l-3-{3-[2 phedyi)eth Ad

1.22 (t, .. _

N- ( 2- Chl or GSHEEXAN PEXANPLCAUG. 6 4-5ht-noi i nonet hy henA etho 1-

5- met hvl pheyyd e&a-aaé bbnfp%aam pfeﬁmaéﬂwmhg td theGASIABY WesifbadiRh epar ed
according to the nethod described in npl e 27abovefrom

N (2 chl or citsamgie RS(iY aheys Som 342 {(cymophenphethornd wmelyiphenyl2-
(0. 030 g, (eHhrebRRAesiIFgamial (5740 870 5 o BommAingle 86 poilon; Lo e

557 (M +,4)ahd ethyl 5-bromohexanoate (75 uL; 0.42 mmol). Yield: 0.185 g (93%).

'H NMR (400 MHz; CDCL): & 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 (1, 2H), 2.20 (s, 3H),
s 1.59 (m, 2H), 1.50 (m, 2H), 1.38 (m, 2H), 1.25 (t, 3H).

eth -S-me mi oic acid, e x H

The _éub-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, ethy! ester (0.185 g;
0.32. mmol) from step (i) above in a quantitative yield.

'H NMR (500 MHz; CDCL,): & 12.5 (bs, 1H), 11.8 (bs, 1H), 8.35 (d, 2H),
25 7.80 (dd, 1H), 7.40-7.50 (several peaks, 4H), 7.23 (m, 1H), 6.58 (t, 1H),
" 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, SH), 1.48 (m, 2H), 1.35 (m, 2H), 1.21 (t, 3H) |
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2s IH NVR (400 IVHz CD3QD):- 6 7.79 (dd, TH), 7.76 (d, 2H), 7.50-7.60
(several peaks, 7.32 (m 1H), 6.62 (t, 1H, 6.58 (t, 1H), 6.55 (t,

1H), 4.13 , 81 2 3.12 , 2H), 2.19 (2, 3
H) (t wé:j}’““% (t, 2H); (t, 2H (m H, 5%:1.«.;19%(&0

2H)y, 1.90 (s, 56 (m 2H) , 1.46 (m 2H), 1.39

. __e.ti n.u~":. . I~|t- A=A e S '% No.u: . Wr -
.S a|t| q : : .65 .aM ... WD 98/01422

PCT! SE97/ 01150 66 Exanpl e 34 N (2 ChI orovhenvl) uul I fonyl - 5- {3 r

2- (4am noi m norgEi) ML wifo H) 3 J]ﬁgtﬁ | d x HOAC.

The title corrpoun was prepare accor |ng o.the rret €s r| e in s

Exarr]rp: eh21 iabo EANOXY ) I -~ . ) o X HOIAC Noi M no-
HOA

(6. 040" 0 "9 be T %lf @?E@ﬁ%@pw%”iﬂ%?ré‘cﬁéc 18 fo, 85 m&%@ﬁa%%&?r o

ESI - M5 558 (M Elamplo38( %bo@ﬁomﬁ“%%ﬂ&@%dﬁb?ml@@{&% ("'%3‘6’3‘9 ,

7.78 (d, .2H), (several peaks 3.5 (m I
6.57 (t. 1H),s enstzorpcthy!nhﬁnyl)ahqw]( -meﬂmphewlsmm}hezmo:c 8citiethyl esmﬂ) 2. 19

21 2 e s s e e B il e

acetic acid. et hyI ester x HOAc 20 (i) N-Phenylsul fonyl-3-r2-(4cy
phgyl ) et hoxyh henyl am noacetic acid. ethyl ester N-

{3-] 2- (4- CyanopKeMS )S86HM yH penyl } benzenesul fonanide (0.179 g; 0.47 mmol;
from Exanpl e L aniiR %580 Mifs o 0bf% 790 fad AT %6 1% 28, !50-7.60
10 (several peaks, 4H), 7.35 (m, 1H), 6.62 (t, 1H), 6.58 (m, 2H), 4.16 (t, 2H),
4.10 (q, 2H), 3.83 (¢, 2H), 3.15 (t, 2H), 2.28 (¢, 2H), 2.19 (s, 3H), 1.90 (s,
3H), 1.58 (m, 2H), 1.47 (m, 2H), 1.40 (m, 2H), 1.22 (, 3H)

15

S-methylphen in ide x c _ _
The title compound was prepared according to the method described in
Example 27above from N-(Z-ch]orqphenyl)sulfonyl- 5-{3-[2-(4-aminoimino-

20 methylphenyl)ethoxy]-S-meﬁxylphenylamino}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 'H NMR (400 MHz; CD,0D): 5 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), 3.81 (1, 2H), 3.12 (t, 2H), 2.19 (2, 3H), 2.17 (1, 2H), 1.90 (s,
3H), 1.56 (m, 2H), 1.46 (m, 2H), 1.39 (m, 2H)
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bt " - IO L hour 2s
at roomterrperature then 1 hour at 60C. The rixture was flltered and the
sol vent renmoved in vacuo. The residue was di ssolved in Et OAc and washed
with water. The ‘aqueous phase was extracted with Et OAc. The conbi ned -
organic portions were dried (Na2SO4) and the sol vent eva afford
the sub-t™eB%¥Ipound in a quantitative yield. 30 WO 98?‘%@%’3&5‘9 '
PCT/ SE97101150 67 FAB-M5 465 (M + 1)+ (ii)
N- ( 2- Phenyl ) sul f onvl - 3- f 2- (4- am noi mggonet hyl phenvl ) et hoxv] p ienyl-
am noacetic acid, ethyl ester x HOAc s Prepared according to 't he” met hod

descri bed @_gﬁ@!%#(v) and | (vi) above from :
N- (2- chl or ophen sul fonyl 3- [12 4- cyanophenyl )et hox ] phenyl - am noacetic
aci d, et hyN-E:Chlorophenybisy 2H{4-amimoimin yiphénybed 3 :

resul ted onl. NIVR) The materlal was thus
subj ect ed, = o the reaction conditions as to

descr i bed meMbﬁpbﬁﬂd )wabpmpareauaccb}dmg itorthé\methed adegiribed APLC (50%
CH3CN: 0. ' 1M NH4QAc/ aq)) afforded t he tl{)ﬂﬁ coprpound. The overall yield was
0.060 g (2ExamplcRahavefsomNy( ropheay md%é ameeswp S 7.76 (d,

2H), 7.50- sever al
peaks, 2H) &e@%déﬁ%ﬁi ﬁ?fﬁjﬁfgﬂi 555 Al}h(%%mio}l ? pé‘aks 4H)
3.15 (t, 2HOA4.(0040sg; 61662 rhmirl) (ﬁ'qm CiEi)anEplarﬁﬁ ebcﬁ& yxeld 0026 g -
N- Phenyl sul fonil - 3-f 2- (4-am noi m nonet hyl phenyl , ) et hoxyl nhenyl am no- acetic
acid x Hd ( ous NaCH (1.6 nL; 1 M 0.16 mol) was added to a sol ution of
N phenyl sul fonyl - 3-[ 2- (4- am noi mi nonet hyl phenyl ) et hoxy] phenyl am noaceti c

10 ESI-MS 558 (M + 1)*, 556 (M - 1)
'H NMR (400 MHz; CD,OD): & 7.82 (dd, 1H), 7.78 (d, 2H), 7.50-7.60
(several peaks, 4H), 7.35 (m, 1H), 6.62 (t, 1H), 6.57 (t, 1H), 6.52 (t, 1H),
4.12 (t, 2H), 3.81 (¢, 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)

s

-Ph Iulon---_a'no"'oethlh eo’ en ino-

ethyl ester
N- {3-[2-(4-Cyanophenyl)ethoxyJphenyl} benzenesulfonamide (0.179 g; 0.47
mmol; from Example 1(iv) above), K,CO, (0.082 g; 0.59 mmol) and ethyl
bromoacetate (63 uL; 0.57 mmol) were stirred in DMF (10 mL) for 1 hour
25 at room temperature, then 1 hour at 60°C. 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 (Na,SO,) and the solvent evaporated to afford
the sub-title compound in a quantitative yield.

Jo



acid; ethyl ester x HOAc (0.041 g, 0.079 mnol; from Exanple 35 above) 25
in MeCOH (3 nL) and the m xture was stirred overnight. Aqueous 1 MHO was
added and the shlohpat precipitate was filtered off and dri eeyddgoPbdsd9
0.0 16 g (410/ of the title conmpound. LC-Ms 454 (M + 1452 (M- 1)-;
FAB-M5S' 454 (M + 1)+ 30 HNNR(4OOM—|z CD30D) : 6773(d 2H), 7.55-7.65
(several peaks, 3H), E .'a::'"~~!"t.=?~AY. 67 .. ... ,.-_ ...... 7.}..21.:v:,
2.+ -8 L o X - tY ..... S~.:.:,:., .. WD 98/01422
PCTI SE97/01150 FAB-MSA@éﬂ(MSﬂB)éveraI peaks; 4H) '7.08 (t, 1H), 6.82 (t, |
H, 6.75 (dd, I H, 6.63 (dd, .IH, 4.20 (t, 2H), 4.17 (s, 2H), 3.15 (t,
2H) Exanple 37 s N {3-12 (4- Am noi m non yI phenyllet hoxyltshenyl }

2-

- N (2- hydroxvet(lt;ﬁ
4- Ganopphenyl |

{3-[2-(4-cyano a¢etich h esul f onam de (0 093 g, 0. 246
nmmol ; from Exa e 1(iv) ahove), K2CQ3 (0 04 0.34 nmol ),
chl or oet hanol E%eewdgmefdsas trihe msthedgdes W%B’zmgpleol(sxamm) abpee

stirred in DVF mL T ved . in
vacuo. The resiféélrél V\B}T{SE ggoé'logﬂgﬁ)ﬁ?nﬁlfogn&?g {12 t‘ S’?‘écpﬁ’ WP@‘ m‘ﬁ‘yét QAc.

i s The conbi nechmingacetic Ped) etyb emfe(omas@ob Wt-ﬁmbr | #6m &epeﬁl) QBB?éOﬁl) and
t he sol vent evaporat ed.. Purification

g/y fl ash ch onat ogr hy (Si Q2
t ol uene: Et OAc Mwhigh resuitedgonly ve%aép v FeRtersion{ gﬂ‘(ﬂigﬂ @mwmlswastutle

conmpound. H 6 e er ea 7.40
(d,rrpzlﬁ), \;V15 s %gg'\?% eaKS: ?fkb"z“%’%é%n g% ; %8 epnditions g8 ¢ o5
(dd, 1H), 4.dldektribedtn, Eﬁaxﬁﬁle(nm)ﬂdﬂbyemdmonaiﬁp&pmu% {rﬁiﬁé((sé%ﬁmn
ydr oxvi m no) met hy1 hen M) et hoxvl nenvﬁ}

I¥ NH,OAc/aq)) afforded the title compound. The overall yxeld

was 0.060 g (24%)

FAB-MS 482 (M +1)°

15 'H NMR (300 MHz; CD,0D): 57.76 (d, 2H), 7.50-7.70 (several peaks, 7H)
7.15 (m, 1H), 6.80-6.90 (several peaks, 2H), 6.63 (t, 1H), 4.40 (s, 2H), 4.05-
4.20 (several peaks, 4H), 3.15 (t, 2H), 1.90 (s, 3H), 1.21 (t, 3H)

acetic acj C .

Aqueous NaOH (1.6 mL; 1M, 0.16 mmol) was added to a solution of N-

phenylsulfonyl—B-[2-(4;anﬁnoiminomeﬂ1ylphcnyl)cthoxy]phenylamiﬁoacetic

acid, ethyl ester x HOAc (0.041 g, 0.079 mmiol; from Exa:npie 35 above)
25 in MeOH (3 mL) and the mixture was stirred overnight. Aqueous 1M HCl

was added and the resultant precipitate was filtered off and dried, affordmg

0.016 g (41%) of the title compound. o S

LC-MS 454 (M + 1)*, 4_5'2 (M - 1); FAB-MS 454 (M + 1)*
" 30 'HNMR (400 MHz; CD,0OD): § 7.73 (d, 2H), 7.55-7.65 (several peaks, 3H),

SR A 4w g cioee s ewson Yeermo L B - . . . i :
b bery o V7 8% et T a s g T T . . R i vl . . . L s
s (S SRR ﬂﬁm-ﬂ» L el e e L e R e AR s ey T LT e st e uea ) R A T b e RSN i e



nzenesul Taalel _ T S 2=(A=Cyanophenyt) et-hoxy} phenyt
T -RE(2- hydr oxyet hyI) ‘benzene- sulfonam de (0 046 g, 0.108 mml from step
(i) above), hydroxylam ne hydrochloride (0.010 g, 0.15 rrm)l) and
trirethylamne (26 L, 0.18 mmol) were heated' to reflux for hours.
Evaporation in vacuo and flash 30 chromatography afford%‘%ggﬁ (67% of
the sub-tiWP88Md¥pound. WD 98/ 01422 PCT/ SE97/ 01150 69 F B M + 1)+
(iii) N {3-f 2-(4-Anm noi m nonet hvl phenyl) et hoxy] phenyl } - N- ( 2- hydroxy-

et hyl ) --benzenesul f onam de x HOAc 5 A gyspensi on of

N-{3-(2- (4-am no( hydr oxyi m no) et hyl phenyl ) et hoxy] -

Dren (1) GA0SS vt plaby BRTTEREIL IR AT (¢ GRS ud B GNR T LOFT"
in EtOH (10((m;)1mndzoﬁ(t,eij(h57lﬂ§,)2fms3 18t(t,2H)}d under an atnosSphere of

H2(g) for 6 hours. After filtration through Celite, the solvent 1o was
renoved in vacuo and the residue was purified by preparative HPLC (50%

CH, CN: 0. 1M NH4 ) to afford the title conpound. Yield: 0.010 g (28%.
LC- M5 440 (gﬁﬂ%ﬁ] H NI\/R (300 |sz D20) 5.7. 45 7 80 (several peaks, 9H),
7.30 (t, 1HN.{ bn shenditie phénl (2-h gthah- (t, 2H),
3.72 (t, 2H), 2H) 3. 13 (t 2H) 1.98 (s 3H) 13C NMR (75 MHz;
D20): S 167 .8, 136.8, 134.5, 130.9, 130.5, 130.0,

128.5,128.1, 126.6, 122.9, 1167 116.0, 69.2, 59.2, 53.5, 35.2 20 . Exam
1R a 38 N {3-f 2-(4-Am noi m nonet hyl phenyl )et hoxvl phenyl } - N-(di et hvl oxo-

(i) N-{3-[2-(4-Cyanophenylethoxylphenyl}-N-(2-hydroxyethv)-benzene-
sulfonamide |

10 N-{3-[2-(4-cyanophenyl)ethoxy]phenyl}benzenesulfonamide (0.093 g;0.246
mmol; from Example 1(iv) above), K,CO; (0.047 g, 0.34 mmol), 2-
chloroethanol (0.028 g; 0.34 mmol) and Nal (0.052 g; 0.34 mmol) were
stirred in DMF (4 mL) for 24 hours at 100°C. The solvent was removed in
vacuo. The residue was dissolved in water and extracted twice with EtOAc.

15 The combined organic portions were washed with brine, dried (Na,S0,) and
the solvent evaporated. Purification by flash chromatography (SiO;;
toluene:ﬁtOAc 10:0, 9:1, 8:2, 6:4) afforded 0.047 g (45%) of the sub-title
compound. '

2 -‘H NMR (300 MHz; CDCL,): & 7.55-7.65 (several peaks, 4H), 7.40 (d, 2H),
7.15-7.30 (several peaks, 4H), 6.83 (dd, 1H), 6.73 (¢, 1H), 6.5 (dd, 1H),
4.15 (t, 2H), 3.67 (m, 4H), 3.15 (t, 2H)

(i) N-{3-[2-(4-Ami imino)methylphenylethoxylphenyl}-N-(2-
2s hydroxyethyl)-benzenesulfonamide

N-{3-[2-(4- Cyanophenyl)ethoxy]phényl}-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 pL, 0.18 mmol)

were heated to reflux for 5 hours. Evaporation in vacuo and flash

% chromatography afforded 0.033 g (67%) of the sub-title compound.



phh phin |y nethyl)-benzenesul fonam de x HOAc zs (1) N-{3-r2-(4-Cyanophenv
) et hoxv] pheayl | - N- (di net hvl oxophosphi nyl - net hyl ) - benzenesul fonarrlide N
{3-[2-(44Cya wphen;/g%et hoxy] phenyl ) benzenesul f onam de (0. 224q; 0.
from Exanpl e | ove), K2003 (0.111 g: 0.803 mmol) and GPSHY
di et hyl phosphi nOX|de (0.090 g,, 0.711 mmol) were stirred in 30 DM (10 m_)
at 60Cfor 8 hours, 3 days at roomterrper@gure and then 24 ?3.t.2," A't;
: Qs’?ls.... ...... <__-tis. Lh1 rty.~.
crt||r ...... T
St~ lJ%’tB-MS“GEMH.l)to at|S7|t|::$' T-v diri+ oL L
Ne: WO 98/01422 PCT/ SE97/ 01150 70 hours at 60C. NaI (0.11 g; 0.73.nmol)
was subsequent|y. added and the mxture was heat ed to 1OOC--forI day The
solvent was re ed - AEINOCHYIPIL &5 et

Extraction wt Q; 18 evaporat [ on I n vacuo and

purification by-rra 2; s tol uene: EtOAc) afforded 0 125
g (45% of the A uuspérsien WW{%nﬁ@ydmlmMo)mah g@ﬁ

CDC13): S 7.58-7.63 (several peaks 52 (d, I—& , 7. 38
(d, 2H), 7.18 @tlenxlm)N-(a- wthmfpenmsﬂtqnmmﬂp; ( 0%33 g @0 4.11

1£t2 (il_DAtrt ﬁo?ﬁvgﬂ’ox% ﬁ@t‘;‘?‘i‘&}n %g&n {lié’l gwoﬁ%@)) %Ag(n uL; 036

(di met hvl oxonhmbl)nx&hrrﬁt@ﬂ )(memmnamnvta‘tan ﬁemlbycbmxyhﬁedumﬁter an .
hydrochl ori de (0.018 g, and triet hyI amne (45 is 14L, 0.33 nmmol)

were added to aﬂyemhem)ﬁf &z(g)rtorﬁdqus (Alter Hlvasion throughColiss, the selygnt

from step (117 SUBARRY AL e e FRan: WAl T-Ra by pltbipiig MPLE T

3 hours, stirr 5b%tCH9©Nt0 ¢NPRIER OAFadoraffcgt thetitle cbﬁ\@ﬂuﬂcﬁﬁﬂélﬁ?@ jlw 1
hour . Evaporat | 0&8()/1‘) the soI vent in vacuo and fl ash
g (]

LC-MS 440 (M + 1)*

15 1H NMR (300 MHz; D,0): § 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 (1, 2H), 3.72 (t, 2H), 3.55
(t, 2H), 3.13 (t, 2H), 1.98 (s, 3H) |
¥C NMR (75 MHz; D,0): & 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
in 1)-b ulfonamide x HOAc
25 (i) Ne{3-[2-(4-Cyano -N-(dime hosphinyl-
‘me ul hide

N-{3-[2-(4-Cyanophenyl)ethoxy]phenyl} benzenesulfonamide (0.224 g; 0.59
mmol; fron.x' Example I1(iv) above), K,CO, (0.111 g; 0.803 mmol) and
chloromethy] dimethylphosphinoxide (0.090 g; 0.711 mmol) were stirred in
30 DMF (10 mL) at 60°C for 8 hours, 3 days at room temperature, and then 24

e
N i el L '. o
i GLBREHTE 5‘:\*5

k)

e 2 SR i AR S PO S e b A i e i« B

{



20 chromat ography. (SLQZ =054y ( 569 rofthe
sub-title corrpound “H NMR (400 VHz ; 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-Am noi m nonet hyl phgqékmm

phenyl } - NWQIP8RI#R2| - oxxg, hophi nyl met hyl | - nzenesul f onam & Bhe title
conpound was prepared according to the nethod described in so Exanple
37(1ii) above fromN {3-[2-(4-am no(yydroxYi m no) net hYlPhenYl) i WD

98/ 01422. PCT/ SE97101150 71 ethoxy] phenyl)-N

(rom st ep (U 380N, FRL Q) &30 78D Re iBaynly Beiodond) %‘2‘05‘“'3
7.70-7.80 (mixuireavas hatddto BM°C- M?dﬂy a:he ssh(enewas Bdm@&ﬂkﬁ vder, 7.30 (t:

1 6.97 (dd, 1 dd, 2 several peaks,
4[?) 3.13 Eqn FDSl@egt;SaOi =d3P|)W ter. ii’«z °"6‘Fi5 %&é,), Dzol)o 8

177.8, 166. 9 n° .129.5, °
1775, 127 YedBloR im olp splCptincalinToy i ehohilbbagr Bl 1205
(d) to EXﬁﬁBltﬁn&EtQA@Wdﬂﬁ@@ﬁ%)l of theisub- -title[ cdnfpbuadi noi ni nonet

yl phgvl | et hoxvl -5- nethyl phenyl ester x HOAc (i) -
312-[ 4- Q/anophe4Y1)e xy] 5-met hylphenol is Triphenyl phoshine (7.86 g; 30
mol ), aq«ﬁ)f?i QZ (2.5 g; 20 mml) and. 2-(4-cyanophenyl) et hanol
(4.41 g, § I sSolved in THE (50 nL). D ethyl azodi carboxyl ate
(5.22 g; 30HNMR (mmumaocn):mssa.ss (several peaks, 3H), 7.52 (4, 2H),

7.45 (t, 2H), 7.38 (d, 2H), 7.18 (t, 1H), 6.82 (dd, 1H), 6.68 (t, 1H), 6.55
10 (dd, 1H), 4.11 (t, 2H), 3.96 (d, 2H), 3.12 (t, 2H), 1.46 (d, 6H)

(ii) N-{3-[2-(4-Amino(hydroxyimino}methylphenylethoxylphenyl}-N-_
dimethylo hi -b 1 id
Hydroxylamine hydrochloridc (0.018 g; 0.26 mmol) and triethylamine (45
ts' uL, 0.33 mmol) were added to a solution of -N-{3-[2-(4-cyanophen3.rl)-
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 (SiO,; EtOAc:MeOH (9:1)) afforded 0.054 g (56%) of the
sub-title compound. | |

"H NMR (400 MHz; CDCL): & 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),
25 4.9 (bs, 2H), 4.10 (t, 2H), 3.95 (d, 2H), 3.08 (t, 2H), 1.45 (d, 6H)

(iii) N-{3-[2-(4-Aminoimino h enyl}-N-(dime
ophosphinylme ide c
The title compound was prepared according to the method described in
30 Examj;ch7(iii)abovefromN—{3-[2-(4-amino(hydroxyi_mino)mpthylphcnyl)-




(10 L)), was added and the solution was stirred at room tenperature 20
overni ght. The sol vent was renoved in vacuo and the white solid residue
extracted vvitl"kvﬁ}%gl‘gurification by flash -chromat ography (S e@i/seor01150

t ol uene: Et OAc . : afforded 1.85 g (37% of the sub-title conpound as
a white solid. 2s LGM5 252 (M- 1) '"H NWMR (500 MHz; CDC13): 5 7.60 (d,
2H), 7.39 (d, 2H), 6.28 (t, 1H), 6.26 (tq;IH, 6.20 (t, 1H), 4.95. (bs,
1H), 4.17 (t, 2H), 3.13 (t, 2H), 2.25 (s, 3H 30 :-s..... A (0] S

z WD 98101422 B 5 -2 e : - ; .

3-f 2- (4- Ani no( ﬁ\%‘?@?ﬁ?ﬁ@) %{‘ﬁ;ﬁ%’#ﬂﬁ’&?ﬁ%‘{sﬁ’g;ﬁ'{“gﬁ%} Pepzenceulfopamide

3- [ 2- (4- Cyanopl{@/ilR2)g (024 mrholyeidm | spepe(in) aboFe Kigld: D.GOY gi(69%)f r om st ep
(i) above), hydroxyl am ne hydrochl oride (0.128 g; 1.85 mml) and s
triethylamne (281 pL; .2.00 nmol) were dissolved in EtOH (4 nL) and

tirred at 80C | : tg5 ' ¢ |
stirred a 'ﬁom £l list ﬁé@ﬂ‘ 8 7""%0’%3?%? £%O§ﬁ)? :73‘%&% ween

sol vent was renov y evaporati dn“and the S par

di Idut' te HC;IJaq s(mkév&]g-alq:edks;lﬁ'}l)_ 1]?-3WIHNWT@®HB?§-‘3@§W m);fdi.try]ﬂ (t',hIH%;H2012

and stored in a refrigeratjor for S e precipitate which was to

obt ai ned was fﬂﬂ‘ér:’e@%?‘?j Rﬁ%h\é!‘ﬁeg%@hz@»zﬁfg oIl depDbl ) 7509 of

S SR g T, T R

g t [ 22|(—|) , 2.18 034'43H3g(6|’uﬁp'0'|1)29'Sﬁ 127].9, 127.8, h125.9r,] 121i8, llgé& llS.lH 68.6,b I

-[ 2- (4- am noi m_nanet en et hoxy] - 5- net hylphenol x c The sub-title
34 R3A 1S,

conpound was pP8gafdd Dhod described in Exanple 37(iii). above
from3-[ 2-(4i°am'~no( hydr oxyi mi no) net hyl phenyl )

s (1) 3-02-(4- ophenylethoxy]-5-meth :
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
THF (50 mL). Diethylazodicarboxylate (5.22 g; 30 mmol; dissolved in THF
(10 mL)), was added and the solution was stirred at room temperature

2 ovemnight. The solvent was removed in vacuo and the white solid residue
extracted with Et,0. Purification by flash chromatography (SiO,;
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; CDCl,): 6 7.60 (d, 2H), 7.39 (4, 2H), 6.28 (t, 1H), 6.26
(t, 1H), 6.20 (t., 1H), 4.95 (bs, 1H), 4.17 (t, 2H), 3.13 (t, 2H), 2.25 (s, 3H)
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ot-hoxyl~5-—rpt k ¥ - : -G wefit) above).:
Yleld 0. 265 g (85% LC—I\/B 271 (M+ I)* IH NI\/R (400 M—|z CDBGZ)) 8 7.78
(d, 2H), 7.53 (d, 2H), 6.21 (t, 1H, 2s 6.18 (t, 1H), 613(t 1H), 4.13
(t, 2H), 3.11 (t, 2H), 2.18 (s, 3H), 2.0 (bs, 3H) (iv)

3-f2-(4-am noft-butoxycarbonyli.m no} methvl phenyfethoxvl henol 30
Di-t-butyl¥af¥¥2%k e (1.38 g; 6.3 mml) was added-to a' sué’E@ﬁE?’@ﬁ%f 3-(2 WO
9-8/01422 PCT/ SE97/ OL150 73

(4-am noi m nonet hyl phenyl ) et hoxy] - 5- rr_gzlhyl phenol x HCl1 (1.9 g; 6.0 nmmol;
fromstep (iii) above) and NaHCG3 (1 g; 18 mmol) in THE (50 nlL) and

wat er (20 né& er, _room t eny , hore
di -t-butylc ey O A TN Alat Attt et BN £i ng
conti nued r.6 hours THE was rem)ved i n vacuo and the aqueous resi due

was extracted with MeOH CH2Cl 2 g The conbi ned organi c phases were
washed wi t B3-R{4Eyadophenyrtioayl-armu Mbhml\(@ﬂQg;\/hé4mobfm

i 1orded 1. goaye BySurS RRE, AlGRbetiBHat cotd s 1R méélz%nlmll) D+

369 (M - 6.21
25 (M o Al aguieien b i ) 51, 7
15 (v) 2- Cetioredbatn8Q7e fort emnmqsath@atzmpm mmmmomghnml i m nol -

T ) PRt B K o RS B o T el Rt e 1 ool

(0.025 g; Giflube HOVaq (FHM)Saad CF L, a6 aiuconel phasesls ighadrvgpy T | i ne
(0.011 g; 88 mmol) in CH3CN ( %rﬂ_ was added 2
CH,C], and stored in a refrigerator for 3 days. The precipitate which was
10 obtained was filtered off and washed with Et,0, yielding 0.33 g (75%) of

the sub-title compound.

TR A .'"
ks

LC-MS 287 (M + 1)*
'H NMR (400 MHz; CD,0D): 5 7.63 (d, 2H), 7.55 (d, 2H), 6.19 (m, 2H),
15 6.10-(t, 1H), 4.16 (&, 2H), 3.14 (&, 2H), 2.18 (5, 3H)

(iif) 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methyiphenol x HOAc
‘The sub-title compound was prepared using the method described in
Example 37(iii). above from 3-[2-(4-amino(hydroxyimino)methylphenyl)-

2 ethoxy]-5-methylphenol x HCl (0.27 g; 0.94 mmol; from step (ii) above).
Yield: 0.265 g (85%). |

LC-MS 271 (M + 1)*

'H NMR (400 MHz; CD,0D): 5 7.78 (d, 2H), 7.53 (d, 2H), 6.21 (t, 1K),
‘2 618 (t, 1H), 6.13 (t, 1H), 4.13 (t, 2H), 3.11 (¢, 2H), 2.18 (s, 3H), 2.0 (bs,

3H)

(iv) 3-[2-{4-amino {¢-butoxycarbonylimino}methylphenylethoxyl]-5-
* methylphenol
30 Di-t-butylcarbonate (1.38 g; 6.3 mmol) was added to a suspension of 3-(2-




. 20 chl orobenzenesul fonyl chlori.de (0.023 g; 81 mol). The m xture was
stirred at roorh terrperature for one day, then filtered through a short
plug of silica ﬁ Y ter renoval of the solvent in vacuo the ﬁ
purified by flas cxhrorratography (Si 2 CH2CI2: MeCH (1:0, 98: EW Vie
0.018 g (49% of .the sub-title conmpound. 25 '"H NWR (500 MHz; CD3Q0D): S
7.89 (dd, 1H), 7.75 (d, 2H), 7.70 (m 1H),73 7.66 (tt, 111), 7. 44 (dt, 1H),
7.35 (d, 2H), 6.62 (t, IH, 6.46 (t, IH, 638--1 ,407(t 2H) , 304

(t, 2H), i 19 (%¢a§ﬂ}101{n11n5he€ﬁylp%lﬁﬁwxy5 B»métﬁﬁ%ﬁ@lﬁf JS&’ 'HEf | \&5 #0??2
T SEQ] 01150 rolkymamep (5 sboucl- e b 0 S0 mnc) in T (5

2- Chl or obenzene Wﬁﬁtﬁf?gﬁng‘)[ fbﬁgysim%oyem@&( ERRArR GG, gBore

ST hbove) vedrLRyocATbolMe R0263 p; £ 2uinobyibanddd s g conddifc 7
Sorvent and puriireation byt emnerenm\r/ed %“””%&%daﬁ:&@sﬁsmm&%m )
iy Aimkrac kvl gl
(d, 2H), 7.45. 46 Sﬁ‘%g‘ﬁ%e pﬁ“ﬁ 4.13
enzenesul fon & Reifl 30 3of o a"%’?‘r}ﬁ""?"’“”ﬁ Inviegyl) et nox -] phehy. ] ester
erOAc (i) Benzé%cegf?pfgﬁ (é;\’c/f’hg}g‘ H%Pﬁ gs%er P

LC-MS 371 (M + 1)*, 369 (M - 1)
'H NMR (500 MHz; CD,0D): & 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) _MMMMMMMM_

thylph oxy}-S-me

To a solution of 3-[2-(4-amino {t-butoxycarbonylimino} m'ethylph‘enyl)—
ethoxy]-5-methylphenol (0.025 g; 67.5 mmol; from step (iv) above) and 4-

~ dimethylaminopyridine (0.011 g; 88 mmol) in CH,CN (5 mL) was added 2-

20 chlorobenzenesulfonyl chloride (0.023 g; 81 mmiol). 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 (SiO,; CH,Cl,:MeOH (1':0, 98:2)) yielding 0.018 g (49%) .
of the sub-title eofnpbund. '

'H NMR (500 MHz; CD,OD): 5 7.89 (dd, 1H), 7.75 (d, 2H), 7.70 (m, 1H),
7.66 (it, 1H), 7.44 (dt, 1H), 7.35 (d, 2H), 6.62 (t, 1H), 6.46 (t, 1H), 6.38 (t,—-
1H), 4.07 (t, 2H), 3.04 (t, 2H), 2.19 (s, 3H), 1.51 (s, 9H) '
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20 The sub-1itl e conpound-was—pepar-et—aeecotrting—tothe met-hod  deseri bed
in “Exanpl e 2(i) above from 1, 3-di hydroxybenzene (4.50 g; 40.9 moi). =~
Yield: 5.1 g (50%. LCGM 249 (M- 1)- 25 (ii) Benzenesul fonic acid. ,
3-f2-j4-cvano vll et hoxyl phenvl ester The sub-title conpound was prepared
according to the nethod described in. Exanple 2(ii) above_from
benzenesulweas4zkci d, 3- hydroxyphenyl ester (3.57 g; 14’.P§rml,lsﬁ‘rom step
(i) above). Yield: 3.7 g (69% . 30 WO 98/01422 PCT/ SE97/01150 75 'H NWR
(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), 6.79%dd, 1H), 6.60 (t, iH, 6.50 (dd,

. 3. vep 2k ' i d.

IH), 4.11 (t
3-f 2- (4- ani

() RAEBEOX Y Ine sub-title
conpound wa 2t UskY HOS Exanpl e 38(ii) above
from benzefesurtoni c acl d, 3-[ 2- (4-cyanophenyl ) - ethoxyjphenyl ester (0.100
g; 0.264 mPeChlorolemzenasplfpnic) atidy e)3-[2v{4esmino {#-butoxyrssbanyligsitg}- LC- M5 413

M+ 1)+ (iv), Ber | f QN i d.
(5 Lo erhem Rt Aoy, P 015 5 L 0P8 Pl R o2 1 ¢ o
compound $ag) REGRY A ARIEATYEIOAC) prddturdhd ek HERES, BAL) Andfitapl € 37
(ii1) from'benzenésul fonic acid, 3- [2-(4-am no {hydroxyim no% -
met hy| phenyhixairaowns stiened| atezaom teMpeRury; O\GTR trfenaporatiom of dhe (iii)
above). Yielfond 3 SukfiMon 3y preparative HPLC (50% CH,CH:0.1M

NH,OAc/aq) afforded the title compound: Yield: 0.010 g (80%).

10 LC-MS 444 (M + 1) |
tH NMR (500 MHz; CD;OD): & 7.90 (dd, 1H), 7.66-7.76 (several peaks,
4H), 7.52 (4, 2H), 7.45-(dt, 1H), 6.63 (t, 1H), 6.46 (t, 1H), 6.42 (t, 1H),
4.13 (t, 2H), 3.13 (t, 2H), 2.19 (s, 3H), 1.90 (s, 3H) -

1s Example 40 .
B esulfonic acid, 3-[2-(4-aminoimin thoxvliph

X HOAc

(i) Benzepesulfonic acid, 3-hydroxyphenyl 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) esulfonic acid, 3-[2-{4-cyanoph e 1 ester
The sub-title compound was prepared according to the method described in
Example 2(ii) above from benzenesulfonic acid, 3-hydroxypheny! ester (3.57
g; 14.3 mmol; from step (i) above). Yield: 3.7 g (69%).



[C VS 397 (M + I) "H NVR (400 Mz, CDC13): 8 7.81 (m 2M. 7.75 (d, 2H),
7.73 (tt, | H, 7.58 (m 2H), 7.53 (d, 2H), 7.16 (t, 1H), 6.80 (ddd, 1H),
6.53 (t, 1H), ‘ﬁowmdzddd IH) 4.15 (t, 2H), 3. 14 (t, 2H), 1.8erksemdtsh .

25 30 ~<a...... Lo ~ycvaecac ... ce~ie L.

-e'-:~"i;;:;..7k . <i~ib::ran. B -~ [
_V\D 98101422 PCT/ 8E97/01150 76 Exanpl e 41 2-Chloro-4-fl uorobenzenesul foni ¢
acid. 3-(2- E4- 3 HINMR (#00uNHy] COOL): 6 @85ddsd) 2H),chib61(tt) AEDy7.6d(dg2H), HOAC s

chl 3. 5-dj hydroxyb BB 3, ., (26,10 275 added
<o uti on of ch7ei\is2 %yafﬁfmyﬁiwémsﬁa%kﬁ (& a0 (6 ehe& ™ (700

m) at -70C. T I ed and the solution was stirred at
room t enper atukgd’ wi‘rpgé \f@a (tfezﬂéool ing to -70C, MeOH was added (150

m.)..After to evaporation of t he sol vent, toluene was added and renoved in
vacuo. Purification by kuelrohr di stlllatl 0 fforde of the
sub-title cdanpidlBenzenesulion acidy gel2-(4ramipo | & (t, IH,

4.9 (bs, 1H) #M%y@oro 5-12- (4- cyanophenyl )et hoxyl nhenol
Tri phenyl phosh mol ) and di et hyI azodi car boxyl ate (19.2 ni;
122 mol ) wer eThessub-titld comfpbidid dwdsl Poepared Eing rthe 3méthodi Hgmbnbndbﬁnzene
(9.1 g; 63 mmol; from.ste ove) an 4,20 20.c ophcny] ) et hanol
(o 04%, *61" nEsemplR BEGaR abeve, P rhergBpestipRicaagid, 312ty smophduyl)
ethoxyjphenyl ester (0.100 g; O.|~264 mmol; from step (ii) above). Yield:
10 0.095 g (88%). ' :

LC-MS 413 (M + 1)*-

15

The title compound was prepared according to the: method described in
Example 37 (jii) from benzenesulfonic acid, 3-[2-(4-amino {hydroxyimino}-
methylphenyl)ethoxy]pheny! ester (0.085 g; 0.21 mmol; from step (iii)
above). Yield: 0.021 g (25%). '

20 PR
LC-MS 397 (M + 1)
'H NMR (400 MHz; CDCL,): & 7.81 (m, 2H), 7.75 (d, 2H), 7.73 (tt, 1H),
7.58 (m, 2H), 7.53 (d, 2H), 7.16 (t, 1H), 6.80 (ddd, 1H), 6.53 (t, 1H), 6.50
(ddd, 1H), 4.15 (t, 2H), 3.14 (t, 2H), 1.89 (s, 3H) -

30
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ekl attr ; it e e e e—was—di | ut ed. vvlth Etzo
and f||tered through CeI|te The soI vent was rermved in vacuo.

Purification, first by flash chromatography (Si O2; CH2C12: MeOH), then by’
preparative. HPLC (60% CH3CN: 0.1 M NH4QAc/aq), afforded 3.55 g (21% of
the sub- i corrpound 1H NWMR (300 MHz; CDO 3): 3 7. , 7.40
(d, 2H, %vzfg%s’(t 6.27 (t, 1H, 5.5 (bs, IH, ?’gﬂ@% 3.12
(t, 2H 30 WO 98/01422 PCT/ SE97/01150 77 (iii) 2

Chl or o- 4-fl uor obenzenesul fonic acid. 3g[ 2-(4-cyanopheny )ethoxyl-5- ¢

| or ophenyl ester 2-Chloro-4-fluorobenzenesul fonyl chloride (1.16 g; 5.0
rnnol) was 1da1 a cold solution (ice:water tenperature) of

3-chl oro- S-i g-s%-cyanophenyl)- s et hoxy] henoI (0.6. 89 g; 2. 5 rmol from
step (ii) akRcAipro-fi-1 benzenesnlfonic a amnoiminomethyinher

(slowy) to. ' ' e<ture was re- cooled (|ce wat er

t enper at ur eyF&tre - reaction flask. After stlrrlngfor 4
hours, the pyridine was renoved in vacuo. CH2Cl12 was then added and the

organi c Iayer was vvashed with aqueous io KHSO4 and water. Drying (MySOH4),
evapor ati on(® groxyecnzenei fi cati on by flash chromat ography (Si Q2

CH2Cl 2) af f 0. 84 ! titl 300 MHz:
CDClS)) 5 gég‘ d(mg ?‘% 07277%)‘7‘88 2%"@ sl }7&4“85%2%8 ge%?f%/gk( 3H),
7.12 (m . lidimethy&tybehzenkH]10 §; 30 ramol)lid) CHICR(100, mL))at -76°C.4Thd . 2H)
3.12 "(t, 2H) (iv or obenzenésul f onj c aci d.

Chl or 0-4-1f |
3- (2- (4- et h&6%RNNG M&%ﬁm%ﬁ%ﬁn the.solutions was, stérred At Eoem tempesatereCl 20 The
sub-title coippuats RRePrEEGIRL &FSRPE MeOR WiladiRlG%0 9585 ARES
10 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; CD,0D): 5 6.30 (d, 2H), 6.18 (t, 1H), 4.9 (bs, 1H)
15 : .
(ii) 3-Chloro-5-{2-(4-cyanophenyl)ethoxylphenol
Triphenylphoshine (32 g; 122 mmol) and diethylazodicarboxylate (19.2 mL;
122 mmol) were dissolved in CH,C}, (15¢ mL). Chloro-3,5-
dihydroxybenzene (9.1 g; 63 mmol; from step (i) above) and 2-(4-
20 cyanophenyl)ethanol (9.04 g; 61 mmol) were added and the solution was
stirred at room temperature overnight. The mixture was diluted with Et,0
and filtered through Celite. The solvent was removed in vacuo. Purification,
first by flash chromatography (Si0O,; CH,Cl,:MeOH), then by preparative.
HPLC (60% CH,CN:0.1 M NH,OAc/aq), afforded 3.55 g (21%) of the sub-
2s title compound.

. 1H NMR (300 MHz; CDCL,): 6 7.60 (d, 2H), 7.40 (d, 2H), 6.45-50 (m, 2H),
6.27 (t, 1H), 5.5 (bs, 1H), 4.15 (t, 2H), 3.12 (t, 2H)

T




Exanple 19(111) above from 2-chl oro-4-fl uorobenzenesul fonic acid, 3-[2-(4-
cyanophenyl ) et hoxy] - 5- chl or ophenyl ester (0.576 g; 1.2 mmol; from step

(iii) above) in a quantitative yield, 25 'H NVR (400 Miz; 100150
7.97-8.03 (seWePdP4¥eaks, 3H), 7.63 (dd, | H, 7.57 (d, 2H), ?m I
H, 6.89 (t, 114), 6.70 (t, | H, 6.60 (t, 111), 4.62 (g, 2H), 4.22 (t,
2H), 3.18 (t, 2H) 1 61 (t, 3H 30 ~~a~ t-hl - - ~]Ia+cer . .. k3" p! C3'.

'k:-p|~’7{ ~ N~:~nCrI U ~NL i

--ph= vl )et hoenyl este X HOAc The title conpound was

oo 471 o B asbroimanr <Gty 5P 5ol Wik B85 'O
h h

ol 1 om st dpeOB P IHsH Ue e %ﬁﬂgﬂ%@%??%gﬁﬁ%ﬁﬁ@ P 0

(400 Mz; COBER6 E’en@1$¢ 8_89 gwﬁxﬁmbkﬁomsﬁ;b(u)hmexmpyﬂdm:(s mb).7. 53 (d,

2,7.28 I t, 70 (t, 1 1 20 (t, 2H),
3H)16(t 2(H)m Th'gammmtm Q%hwwﬁsw?wwes&én@m Semight. The © )

d..3-[2-(4- t Ol
?FI) 2- Chl[orf)beginjlgls?ﬁngﬁmeggégw{%y glgmat oxyp g%lﬂbggﬁ adeﬂs{oeﬁle(

Tri et hyl am ne réicti%nmaskAfAﬁE? kﬁrdﬁgsfor addass, tie plyﬁdihdwa@ lﬁemévéﬂ ﬁrvacuo
di hydr oxymet hoxybenzene (2.0 14 nmol ) and 2-chl or ob zenesulfo 20
chloride” (3.3 GH,p wasmhsn)addndpﬁm thenerganis igyer %m@d

stirred at [
purificatioff 89%9‘ rat i&\r/cF %ﬁ ?lpf&rsggi 8{'%65990'5 sz@w;fss%‘}%{isu -tide
conpound. purification by flash chromatography (SiO,; CH,Cl,) afforded 0.84 g (72%)

of the sub-title compound.

L

'H NMR (300 MHz; CDCL): § 7.97 (m, 1H), 7.60 (d, 2H), 7.30-7.40
is (several peaks, 3H), 7.12 (m, lH), 680 (¢ 1H), 6.72 (t, B, 6.63 (t, 1H),
4.14 (t, 2H), 3.12 (t, 2H) ' - -

(v) 2-C fluorob: onic _acid, 3-[2-(4-ethoxyiminomethyl-
- Ne -5-chlorophenyl ester x HC :

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; CD,OD): & 7.97-8.03 (several peeks, 3H), 7.63 (dd,
1H), 7.57 (d, 2H), 7.28 (m, 1H), 6.89 (t, 1H), 6.70 (¢, 1H), 6.60 (t, 1H),
4.62 (q, 2H), 4.22 (t, 2H), 3.18 (t, 2H), 1.61 (¢, 3H)

30

P R R ML L L O R ana rap = 0

R ;i na:o«a.« n&"z‘.h-




| H), 6 27 (m 3H) 5.4 (bs, 1H) 3 68 (s 3H) (||) 2- ChI orobenzenesulfonlc
acid. 3-[2-(4-cyanoghe-n_yl)ethoxyl -5-net hoxv- phenyl ester The sub-title’
conpound was prepared using the nethod described in 30 Exanple | (ii)
above from‘i 8ml%obenzenesul fonic acid, 3-hydroxy-5- | WD 98/01422

PCT/ SE97/ 0TS net hoxyphenyl ester (0.80 g; 2.5 mmi ol PCFEERMIE, (i)
above). Purification by preparative HPLC afforded 0.50 g (45% of the

sub-title conmpound. 'H NVR (400 MHz; 13): 8 7.97 (dd, 1H), 7.55-7.62
(several peaks, 4H) .S 7.38 (dt, 1H), 5 (d 2H), 6.32 (t, 1H), 6.28 (t,
1H),' 6.25 gL m - . 08 (. 2 i)

2- Chooroben@ gfémﬂ%glﬁ%‘p&i—'

o el elslbpophenyiCeste [@Asub-title conpound was prepared
using the hod described in Exa Ie 3 above from .
2-chl or obemﬁe@lﬁ ompoURe | Was R S’&Jné e method described in

cyanophenyl m st'e |
(i1) above) Eyml ple ng@’a %ag *‘?’3‘? g{’?&’g?’?@f’?’e"@g‘]ﬁpﬂd’ TV 400
(1M 45r 1) ;rhél e&ﬁzyﬁlhhonieﬂndpllmg)bt_}tbuyl-sfdm:dph&y[ &tﬁmmm tnmgngghv_ phetnﬁl )

- 5-net hox nwl ester.,. . G b co nd was prepared using the
net hod desc%@d&"ﬁ‘ é@ng?)ea ‘Hﬁ%;%elérb(i)b@ ﬁﬂgﬁ?‘; chl or obenzenesul f oni c
acid, 3-[2-(4-ethoxyi m nophenyl)- ethoxy]-5-nmethoxyphenyl ester x HC (0.48

g; 0.98 mmol; fromste (|||) above). Freeze-drying with 1 nol ar
equi val ent BE-MS 483 (M #el)* 0. 39 g (80% of the title compound. u LC-MB 461

(M* 1)* 14 NMR (400 MHz; CD,0DY): 5 8.01 (m, 1H), 7.74 (4, 2H), 7.63 (dd, 1),
0 7.53 (d, 2H), 7.28 (m, 1H), 6.89 (t, 1H), 6.70 (¢, 1H), 6.61 (¢, 1H), 4.20 (t,
2H), 3.16 (t, 2H), 1.88 (s, 3H)

et hoxyl - 5-

le 42

s

Tnethylamme (14 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 pyndme (50 mL), and the mixture was stirred

at room temperature overmght Filtration through silica and purification by |

preparative HPLC afforded 0.998 g (22%) of the sub-title compound.

'"H NMR (500 MHz; CDCL,): & 7.97 (dd, 1H), 7.55-7.62 (m, 2H), 7.38 (dt,
25 1H), 6.27 (m, 3H), 5.4 (bs, 1H), 3.68 (s, 3H)

(i) 2 Qh!gmbggzgnesu]fomc aclg, 3-(2-(4-cyanopheny])ethoxy]-5-methoxy-
phenyl ester

The sub-title compound was prepared using the method described in
30 Example 1(ii) above from 2-chlorobenzenesulfonic acid, 3-hydroxy-5-




"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), 3,8%hsm 3. 313 (t, 2H 30 _ .. .... Fib PSR

C.ov i e +s C; L~~~ rc )
98/01422 PGT/ SE97/ G i SO 80 Exarrpl e 43 .2 Chl orobenzenesul _fonic acid.
3-f2-t4-am noi m nonet hyl yuet hovl -5- e vI p,genyl ester x HOAc s (i) Eyl 3
5- di net hoxvbenzene The sub-title conpound Was prepared according to the

D oS i et hoxy acoolRReyl 0808 283l ot 4T pbgve), Ryrification .
NVR (400 MHz; %par&ﬁe EE’I.((maﬁ&ﬂed 0.50% (45%)L6¥ thé%u%ﬂécoﬁ?%nd 2.50 (q,

2H), 1.18 (t, 3 (i1) Ethyl-3.5-di hydroxvbefZ.'ene The sub-title conpound
was prepared according to the procedure described is in J. Chem Soc. 859

Choue). vrar g 5 by O NEERCHRERER" {7, fin s sl Grteifbaleluth) . ¢

7.14 (m 2H), 57708 (&, u:I)Li)z 38 (d2Hy 6.2y, IHZ06?!83(7 1), 639 :,(1H})4635§r o

t 4- Cvanoghenyl | et hoxVl - 5- et hvl I5henol The sub-title conmpound was pre

usi ng the met ho@Hde368i (BeaHD,n3 OBY{&r3He 39(i) above from

et hyl - 3, 5-di hydr oxybenzene (1.2 g; 8.69 mml 2s fromstep (ii) above).
Yield: 0.182 g (7.8%. LC M5 266 (M 1! "H NVR (400 VHz; CDClS) 8 7.62
(d, 2H), 7.41 (gii)2:Chlcpolsenzt - icid 3

-5- etho enyl ester x HCl
10 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-methoxypheny! ester (0.50 g; 1.1 mmol; from step
(ii) above) yielding 0.48 g (87%) of the sub-title compound.

s LC-MS 490 (M + 1)*

5- oxyphenyl X

The title compound was prepared using the method described in Example
2 3(v) above from 2-chlorobenzenesuifonic acid, 3-[2-(4-ethoxyirninophenyl)- .

ethoxy]-5-methoxyphenyl ester x HC] (0.48 g; 0.98 xﬁmol; from step (iii)

above). Freeze-drying with 1 molar equivalent of HCI .afforded 039 g

(80%) of the title compound. '

25 LC-MS 461 (M + 1)*
'H NMR (500 MHz; CD,0D): § 7.92 (dd, 1H), 7.63-7. 76 (several peaks
4H), 7.52 (d, 2H), 7.47 (m, 1H), 634 (t, 1H), 6.24 (t, 1H), 6.19 (t, 1H),
4.14 (t, 2H), 3.69 (s, 3H), 3.13 (t, 2H)

30

e maamme s ae ea e s .
P T R . . h . .
g i e e e e v L . . . . . . . .- -
RS CF T AR v o S N N AT LR " . . PR .
SEE ot a e S e el S s D i e B E Ty 1V 3 adrks p e praren i U REALTIET IO o, Ok S s S-Sy} _&_.;...'E‘“.' 3



| _I—h,_ 620 (t )bt Bt : RS 30K
q,'i""2H)'; 30 1.22 (t 3H) \"'s) 98/01422 PCTI SE97/01150 81 (|v)

2- Chl orobenzenesul fonic acid. 3-[2-(4-ethoxyi m nonet hyl phenyl)- etho

1- 5- et hvl phenvl ester x HO 3-[2-(4-Cyanophenyl) et hoxy] - 5- et hyl phenol (0. 040

g; 0.15 mml; fromstep (iii) above) and triethylamne (0,018 q; 0.18

mrol ) wer ewW@is88W2%¥ed in s CH2C 2 and 2-chl orobenzenesul f& i de .

(0.050 g; 0.18 mmol ) was added. After stirring for 2 hours, the m xture was

washed with saturated K2CO3/aq and g88Cl/aq. Filtration through a short

plug of silica gel and evaporation of the solvent afforded 0.064 g of a

sol id. Thew&pterial was stored in EtOH (presaturated with HCl)

overni ght. Renoval of eXcess IQ H nd ,the _soI v acuo af forded O. 076

g (97% of :2-&d % tcpmgolminomel 2 :

(v) 2- Chl or,ogﬁﬁzgﬁﬁlggg @@ !cd?’ £2-( 4-ami noi m nomet hvl ~henvl ) et hoxv! -
5- et hvl phe | or obenzenesul foni c

aci d, 3-[ 2- (4- et hoxyi m noret hyl phenyl ) et hoxy] - 5- et hyl phenyl ester x HC
(0.076 g; 0.15 mml from step (iv) above) was 'stirred in MeCH,
presaturaiefel) ALY SRSTIOXVISHSE® for 1 day at room 20 tenperature. After
evaporatio tb 84%3H

chr omat ogrgr%és‘%%ﬂg ta E dea‘?‘a? e am d| ne, V\%I cgﬂévvas fd:l?e(ze drgle‘éd from
aqueous HOAa .yummhrﬁgod) 8595(1@49)2m 8t5-dimethoxyacetophemone 5.0 g1 28 V5 459 (M +
1)+ . 25 30 x_-~. %8410;%?73%0/5@7101150

- 2.57

mmol). Yield

10 'H NMR (400 MHz; CD,0D): & 7.23 (m, 2H), 7.18 (t, 1H), 3.72 (s, 3H),
2.50°(q, 2H), 1.18 (t, 3H)

(ii) Ethyl-3,5-dihydroxybenzene
The sub-title compound was prepared according to the procedure described
1s in J. Chem. Soc. 859 (1949) from eﬂxyl-3,5-dxmethqubenzene (3.5 g; 21

mmol; from step (i) above). Yield 2.85 g (98%).

LC-MS 139 (M - 1)
'H NMR (400 MHz; CD,0D): § 7.14 (m, 2H), 7.08 (, 1H), 2.46 (q, 28D),
20 1.17 (¢, 3H)

(iii) 3-{2-(4-CyanophenyDethoxy]-S-ethylphepol
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; CDCL): & 7.62 (d, 2H), 7.41 (d, 2H), 6.33 (t, 1H), 6.30

@t, 1H), 6.20 (t, 1H), 4.75 (bs, 1H), 4.17 (¢, 2H), 3.15 (1, 2H), 2.57 (q, 2H),
0 1.22 (1, 3H)



82 "Exanpl e 44

N-12-f 2- (4- Am noi r ni nonet hv] pbnvl ) et hyl t hi ol nhenvl } - benzenesul f onam de . X
HCl s (i) Am ;%JJZ (4 cyanophhe yl) et hyl t hi ol benzene 4- Tol ugrgsasho186 C
acid, 2-(4-cy enyl)ethyl ester (1.9 g; 6.3 mmol; from Exanple 18(i)
above) and K2CO3 (2.0 g) were added to a solution of 2- am not hi ophenol
(0.875 g; 7.0 mol) in EtOH (20 nL). Theé8lmi xture was heated to reflux for
48 hours, cool ed, f||tered and concentrated in vacuo to io an oil which was
di ssol ved in | enesul 2idiB+[R-(dzath pethylpheayld: gani ¢

portion was dri ed I(!V}E S&i !an% cance ated. The residue - was purified by

flash chromat I (1:1)) to obtain 1329(78% of

the sub-titleq p?agueg 5P h'imylg -QJeﬂaylp}&an(NUWO@OQSI‘:Hﬁwl Gesshdep S 7. 57
11

(dd, 2H), 7.36 ? .14 (dt, H)667675rn2H)
4.30 (bs, 2H) (iiD. 86ev®) 14nd muethylpmme 9013 g5 O(HS nuppl)( Were dlssolved in

X HOL Bonzerte SR SRHske R eyl SuorE 0. CBE B mpper] el "G e
10
9 1S o il s ol et s e 7

and. CHZ CI 2 (Kl,():(?glﬁq mgd {NaClfaqh o Biltration thiongh s shart plug: pf silicauge
ion 2 i 5
i tric aci d “%imﬁ&?ﬂfﬂs ﬁ%%#%&%g a#’maf’?nﬂga?*‘s%%&méssol vent

renmoved in v %?r@ 5, @ﬁmg H4CH "oversiBhe R&%ir 1CsH 4¥BssOf
silica with g‘fde§ e‘nler to ord a coI ourless o?l ;gﬁ This oil was
di ssol ved i® &ICBahdrtheenblmithl wrcuot affiordedn0.0761g ((QG/q)Lpf spbititleai ned at

room 30 tenperature for 48 hours. The solvent was renoved in vacuo and the
brown WO 98/ 0£25POBRYy SE97/ 01150 -

LC-MS 488 (M + 1)*

Is (v)Z-Qﬂombe_angc_u_’ lfog'ggg” ’d,3-|2—{4—aminoiminomethy1_phggxl')eﬂxg;x]-
) en r c : :
2-Chlorobenzenesulfonic acid,3-[2-(4-ethoxyiminomethylphenylethoxy]-5-
ethylphenyl ester x HC1 (0.076 g; 0.15 mmol; from step (iv) above) was
stirred in MeOH, presaturated with NH;(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 &me-dried
from aqueous HOAc yielding 0.015 g (22%) of the title compound..

LC-MS 459 (M + 1)*

30
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_ d - M-retirerre ‘a furt-her =24« hours -
the sol vent was evaporat ed and the product was purlfled by preparative
HPLC (MeOH: CF3COOH aq (0.1M) to obtain the trifluoroacetate, which was
di ssolved three tinmes in MeOH, presaturated with HCl(g), and s evaporated,
to afford the title conpound as a white solid. Yield: O. 8,?%% 399 . nmp .
78-83C LCY®P1422(\ + 1)+ to 1H NWR (300 MHz; CDC13): 8 W%, o.38
(s, 2H), 9.16 (s, 2H), 7.70-7.80 (m 4H), 760770(m 3H), 7.52 (d, 2H),
7.40 (dd, 2H), 7.22 (dt, -2H), 7.18 @dt, IH), 694(dd 1H), 308(t, 2H) ,
2.85 (t, 2H) Exanple 45 15 N-(2

[ 2-(4-Am r_mmgthyl phenyl)ethvlthl ol pbenvl 1-2. 4. 5- trlchl or o-
beozenesulfonam e X CFSCOC]—I( ) ) .
[2 (| =ani Abiene SN ',.l'!'_"_' 0f i : Z : -
AM Nno- 2- [ 2+( C@yanophenyl)et hyl t hi o] benzene (0 670 g; 2. 63 mml) from 20
Exanpl e 44 bove was dissolved in EtOH (presaturated with HC; 2.5 nl),
and stirred for 2 days. The sol vent- was evaporated, the residue was

di'ssol ved i tol ue e (50 nmL onGent atedel n vacuo. The residue was

di ssol ved oy td-pyanoppenylicthyliigidenzeme i i rred overnight. 'i he .

sol vent wag. a&gﬁ rmc%aﬁ HPLC to
2s afford the sub-t |f§f&g%?:on%oun i el )gﬁi%ﬁﬂeﬁ ¢%@3%ﬂﬂgﬁg‘b§%c LC- MBS 272
(M+ H+ | Bxhh@le( 380) mve)m@dqep, (8-00gh vete addﬂ) to 3 lutiah ofB), 7.4-7.5

1™ vico, » pinihathiopench o 5135 79 bl in EROH R0'RL) i bl 71 T

h&a ed to reﬂux for 48 hours, cooled, -filtered and coi¢entrated: in: \/bc%'ioWR' cC Vo
98/ 01422 Pc r/ 8E97/ 01
10 an oil which was chssolved in EtOAc (50 mL) and washed with water (25
mL). The organic portion was dried (MgSO,) and concentrated. The residue
was purified by flash chromatography (SiO,; Et,O:hexane (1:1)) to obtain

1.32 g (78%) of the sub-title product as a viscous oil.

s 'H NMR (300 MHz; CDCL): § 7.57 (dd, 2H), 7.36 (dd, 2H), 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-{2-[2-(4-Aminoiminomethylphenyl)ethylthiol -berizene-
20 sul ide

Benzenesulfony! chloride (1.0 g; 5.7 mmol) was added dropwise over 10
minutes to a solution of amino—2;[2—(4-cyanophenyl)ethylthio]bcnzene (1.30
g; 5.11 mmol; from step (i) above) in 2 mixture of pyridine (2 mL) and
CH,CI, (10 mL). After 2 hours stirring at room temperature the solution
25 was diluted with CH,C]2 (25 mL) and washed with aqueous 2M citric acid
(25 mL). The organic pomon 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

30 temperature for 48 hours. The solvent was removed in vacuo and the brown




84 (1i)N {2 .

[ 2- (4- Am noi m nonet hyl ghenvl ) et hvl t hi ol vhenyl | -2.4.5-tri chl oro-

benzenesul f ongmy ,CF, 000H. " . : _ PCT/SE97/01150

Am no- 2- [ 2- (4-am noil m nonet hyl phenyl ) et hyl t hi o] benzene (fromstep (i)
above) was attached to a Wang resin (0.7 mmol functional groups (benzyl s
al cohol )/ g) that had been nodified with 43nitrophenyl chloroformate as
follows: Wang resin (0.100 g; 0.7 mol/g; 0.07 nmmol) was added to a '
sol ution of antesidug-was digsalwed i AvVhoethanplio aomponie: Aftet hifoithem24heurs( 0. 054
g; 0.20 mmol) in N-nethyl pyrrolidone m.). . Triethyl am (0.100 ., nL) was
added and the #‘F MV@W&@%‘EHPWHH%B‘@%%‘?W@W é?“gﬁg%yt BrepambFat ur e.
The Vang resi ' . : b¥@in tHEeSi s The
resin was thenm-lg%l%%c wg%@;ﬁgb;oe%t(ggte E’i‘bl]!%}nlt oWs: ﬂ#ﬁé&ﬁg%%@%m g;
0.7 mol / g; 0.wa28dissolvéd theee timeéd dd MeOHCHtGEturatdl 6Gthi BICHg)] andi s
solution of 2,6-lutidine i Cl2 (0.040 nl.; 1.0 pol/]: 0.Q40 mol) was
added. A sol bt$\@RomAted to SH.P é‘ﬁ &ﬂéb@%@uﬁ Bn‘ypt%ﬁf’tﬁli %éeqé'o%éogm_;
0.25 mol/L; Qp@ep0 mMvl) was then added and the. resultant m xture was
shaken at room t &nperature overnight. Mre 2,4,5-trichlorobenzenesul f onyl
chloride (0.040 nL; 0.25 nol/L; 0.010 mml) was added and the reaction
continued 20 for 3 days. The resin was filtered off and washed five tines
with CH2C12. q’He"'s('ﬁﬁ/é conpound was cl eaved of f using a 20% sol uti on of

trifluoroaceti]_gc_ i@'lil_ 21(?2 (2 x 5 n) and the solvents were renoved in
a vacuum desiccator. esti'mate the yield, the purity was determ ned by

LC-M5 to 8990 H2NMR- (300 MiHz;(CDELJ) §,9.60 by, NH), )38 (3 CHYIORS (5] 23D,

PCT/ SES 71 011597.73557.80 (m, 4H), 7.60-7.70 (m, 3H), 7.52 (d, 2H), 7.40 (dd, 2H), 7.22 (dt,

2H), 7.18 (dt, 1H), 6.94 (dd, 1H), 3.08 (t, 2H), 2.85 (t, 2H)

Aming 4-aminoiminomethylphenylethylthio]benzene

i 0-2-[2-(4-cyanophenyl)ethylﬂ1io]beﬁzene (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

dissolveé in toluene (S0 mL) and concentrated in vacuo. The residue was

dissolved in 7M methanolic ammonia at 0°C and stirred overnight. The .

solvent was evaporated and crude product purified by preparative HPLC to
25 afford the sub-title compound. Yield: 0.47 g (66%). -

— __ mp 228-30°C
LC-MS 272 (M + H)*
_'H NMR (300 MHz; DMSO-d,): 5 9.42 (s, 2H), 7.80 (4, 2H), 7.4-7.5 (m,
s 3H), 7.2-7.3 (m, 2H), 7.12 (t, 1H), 3.23 (¢, 2H), 2.95 (¢, 2H)
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)ethv thloIthenyI3 2- chloro 5- emt hox -ybenzenesulfonan1de X CF3000H The
title conpound was prepared according to the procedure described in 5
Exanpl e 45 above, using 2-chl oro-5-net hoxyphenyl sul fonyl - chloride instead
of 2,4,5- trlchlorobenzenesulfonyl chloride. Yield: 8796(L§%f LC-MS: 476 (M
+ H)+, ATAWOMSDI4L}" o Exanple 47 N- /SE9701150

12- f 2- (4- Am noi m nonet hyl phenyl ) et hyl t hi ol phen 11-2 5-di brono-
benzenesul f onami de x. CF3000 The titlg conmpound was prepared according to

t he procedure described.in Exanple 45 above u5|ng

2,5-dibro
2,4,5-trich : — 570 (M +
) +, 568 (iVL;yw [fe OF.QOOH r.2- (4 Ami noi nin ne ytp enyl et hylt hi 0]

hhenvl ‘ ' ben 0 000H The title compound was
pr epar ed acém" ﬁng@"ltﬂgmﬁpmf’&ﬁ% Eﬂ'&h‘&é’i‘&‘q} n&"é"ﬁ%@g o usi ng
2, 5-di chl or

2,4,5-trichloro jr.)l)eé'lri‘%elgrﬁ%s ftgﬁﬁ':W qu}rcild;g‘ﬁwrel%ﬁmgg%(l_gaups (bf%,zyle/s 1480 (M +

H) +, 478 (Mleoli@l)/gBahat luta bw&-mdeﬁéd mth *umheny& clﬂorofonnate as' .
..... : I % kéé 0§ 07 . R% 4 Y? ~ : V' )
L folloyst Wi g 10308 g QZommoles 9 0% ungl e addeg fo'a
N-12- 12- (4-dyReisi 67 BRERS-DY ﬁ&%axﬂoﬁbﬂﬂlﬁﬂeﬂﬁbﬁﬂﬂmalmy 5
met hyl benzenesul f onam de Xx 3000
(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
10 temperature. The Wang resin was filtered off and washed five times with

CH,CL,.

The resin was then sulfonated and deprotected as follows: The resin (0.004
g; 0.7 mmol/g; 0.0028 mmol) was swelled with CH,Cl, (0.100 mL) and a

15 solution of 2,6-lutidine in CH,Cl, (0.040 mL; 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;uichlo;obenzéne§u1fonyl chloride
(0.040 mL; 0.25 mol/L; 0.0lb mmol) was added and the reaétion continued

2 for 3 days. The resin was filtered off and washed five times with CH,Cl,.
The title compound was cleaved off using a 20% solution of trifluoroacetic
acid in CH,Cl, (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%.
2

LC-MS: 516 (M + H)', 514 (M - 1)

30



The t1ile conpound was prepared according to the procedure described in s
Exanpl e 45 above, using 2-net hoxy-5-net hyl phenyl sul fonyl chloride instead

of 2,4,5-trich enesul fonyl chloride. -Yield: 84% (LC). 6 (M
s o ExarpetREi rfsbiainda
N-12-[ 2- (4- Ami noi m nonet hyl phenyl ) et hyl t hi o] phenyl }-2. 3. 5. 6-

t et rangt byl benzenesul f onam de x CF3000H W$e title conpound was prepared
according to the procedure described in Exanple 45 above, using
2,3,5, 6-tetramBxanipgdedby| sul fonyl chl oride |nstead i s of
2,4,5-trichlorogbe . chlorlge : Qi
FD+ 466 (M- F L : RS

N 12-t 2- (4- Anlgff -t.(jx~.4}phenyl} 3. 4-di net hoxy-
benzenesul f onafff @ nmpound was prepared accordlng to
t he procedure d‘Qacuiﬂlé:)edeundEmmrq)atEd abcnrdxngum thg procedure described in

3, 4- di et hoxyphenyl sul f onyl chl ori |nste
2,4,5-trichl dr @Héﬁml‘h ak‘f‘tﬁawm&ﬂﬁgf‘?raé- xéfphw%“‘hﬂtl chlpgde insfgad 472 (M

KI-?)Z-I-f 24(791 ,(A\m R0i r’n AdHE %%Wgﬁﬁﬁ gﬁ% Envl/f (gézrglng 52

benzenesul f onam de x CF3COOH The title conpound was prepared according to
the procedure descrlbed in Ex | e 45 _above, using 3-bronophenyl sul f onyl
chl oride inst ek&-MS:2A7 M T%'pc ‘?@P iknesul fonyl chloride. Yield: 80%
(LO. LCG-Ms: 490 (M+ H)+, 488 (M - 1)

10 le’ 4

benzenesulfonamide x. CF,COOH
The title compound was prepared according to the procedure described .in

Example 45 above, using 2,5-dibromophenylsulfonyl chloride instead ‘of
1s 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 81% (LC).

LC-MS: 570 (M + 1)*, 568 (M - 1)

benzenesulfonamide x CF,COOH
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).

LC-MS: 480 (M + H)*; 478 (M - 1)

30,
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-3. 4-di br omobenzene- sulfonan1de X CF3000H The title conpound was prepared
according to the procedure described in Exanple 45 above, using

3, 4-d' br omophenyl sul fonyl chloride instead of 15

2,4, 5- tdchlorobenzenesulfonyl chloride. Yield: 75% (LC). (M-+I
W 568 (M WOIMI4R, onyi e 54720 N § FCTABnN

2-1 2- (4- Ami noi i nonet hyl ohenyl ) et hyl t hi ol phenvl } - 2- chloro 4-

ff uorobenzenesul f onam de x CF, COOR Thge title conpound was prepared
according to the procedure described in Exanple 45 above, using

2-chl oro- 4-%@%@@nyl sul fonyl chloride instead. of

2,4,5-trichloro enzenesulfonyl chl ori de Yi eI d 100%(LC) 25 LC-MS: 465 (M

+ H) 463 Nrf2-[2(4-Aminoim ometnyIpRenyoi-atny. L y ethory
ke , ao,

N- (2 12 A@%

nmet hoxybenz X The title corrpound was prepared
accordi ng tThé hﬂermnqﬁnhndewtbepmphMchccordmg Exﬂler;irecdﬁmﬂmbedﬁhng

5- br ono- 2- net hox phenyl sul fonyl chloride_ i

2,4,5-tri s BRI A2 Shbve Priog TmE‘EPPGf'ﬁdE" erg Eis'é@aykﬂ@yndimsmd 520 (M +

|—|)+ to Exagph ﬁ#ﬂeﬁ 0 55 were tested in
Test A and/ or %553}&;&0{, est sgﬂgﬁ Were founéﬂ?% exhibit an I C, val ue
and/or a K 7

LC-MS: 456 (M + H)*

10 Example 50

t enzenesulfonamide C

The title compound was prepared according to the procedure described in
Example a5 above, using 2,3,5 &tetamethylphenylsulfonyl chloride instead
1s of 2,4,5-trichlorobenzenesulfonyl chioride. Yield: 84% (LC). '

LC-MS: 468 (M + H)", 466 (M - 1)

Example 51 .
20 N-{2-[2-(4-Aminoiminomet e i e -3.4-dimetho
be onamid

The title compound was prepared according to the procedure described in
Example 45 above, using 3,4-dimethoxyphenylsulfony! chloride instead of .
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 88%(LC).

25 |
LC-MS: 472 (M + H)", 470 (M - 1)
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va‘l ue (as appropriate) of [ess than 0.3 pM Is Abbreviations Ac = acyl DCC
di cycl ohexyl carbodii m de - DMF = di net hyl f or mam de 20 EDC =

1 (3-di t net hyl opyl ) - 3- et hyl carbodi i m de hydrochl ori de = vl

Et 20 = di et hyIWéﬁQBP&Et OAc = ethyl acetate EtOH = ethanol 2§C?SEWP,1‘§§JJPS

HCl (g) = hydrogen chloride gas HPLC = high performance |iquid

chromat ography HOAc = acetic acid HOBt =8MN- hydroxybenzotriazole 30 LC =

| i qui d chronmat ography WO 98/ 01422 PCT/ SE97/01150 89 Me = nmethyl MeOH =

met hanol THE = ExiniplB\a®¥ ofuran s Prefixes n, s, i and t have their usual

meani ngs: normal, iso secondary and terill ary. ... io~~1 K. r ~a..:;
F: SI _~,'!' 1 Ji~ ..
L~ : _ : : ?~cNi. cn+r i ca
Dwi ' ~~11~~ i+ 2 01150 90 d ai ms 1 1. A corrpound

of formula I, 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)

10

sulfo; ide

The title compound was prepared according to the procedure described in
Example 45 above, using 3,4-dibromophenylsulfonyl chloride instead of
1s 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 75% (LC).

LC-MS: 570 (M + H)", 568 (M - 1y

L enesul ide x

The title compound was px"epared according to the procedure described in
Example 45 above, using 2-chloro-4-fluorophenylsulfonyl chloride instead.
of 2,4,5-11'ichlorobenzenesixlfonyl chloride. Yield: 100% (LC).

LC-MS: 465 (M + H)*, 463 (M - 1)
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e SRy 2 S BRI @ wher el n - one’
1L and RZ represents a structural fragrrent of forrrula la Z8oe--Ar 1 |.a
15 and the other represents R4; Z represents 0 or N(W; R3 represents one
or nore optional substituents selected fromOH, halo, so cyan, nitro,
C(OOR6, Cl1-6 al koxy or Cl. alkyl (which two |atter group lonal ly
substit ut SMOAKeME t er mi nated by one or nore hal o or hydro ) or
N(R)R8; R4 represents H, OH halo, cyano, nitro; €O OR6, Cl 6 aI koxy or
Cl.6 alkyl (which two latter groups ggre optionally substituted and/or

term nated by one u or nore halo or hydroxy group) or N(R )RS; Ar'
represents MQ%C 3 al kyI phenyl C .3 al kyI di phenyl, C3., cycloal kyl,

C, . 3-al kyl - cyc oaI kyI I | - dj napht hyl, C1.3 -
al kyl napht {2124, i L

substituted |/ _ _ HOS
nitro, 30 G K .o-arkyl (which two latter groups are
optionally 'ma ﬁﬁé@&ﬁ%&uﬁcwasq;&iﬁeahs&rd&ig wuthetprocsdute desbribedtiar ni nat ed by

one or nore halo or dr ox rou or
s Example 45 above, u81¥1g -broglo-Z-meth gtyp?'neny”lsulfonyl chloride instead

of 2,4,5-mchlorobcnzenwylfonyl chloride. Yield: 85% (LC).

I ect ed from O—l haI 0, cyano,

LC-MS: 520 (M + H)*

10 Example 56 S .
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.

i1s Abbreviations

Ac = acyl
DCC = dicyclohexylcarbodiimide
DMF = dimethylformamide
20 EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
Et= ethyl '
EtO = diethyl ether
EtOAc =  ethyl acetate
EtOH =  ecthanol
s h= hours
HCl(g) = hydrogen chloride gas
HPLC = - high performance liquid chromatography
HOAc = acetic acid
HOBt = N-hydroxybenzotriazole -

1 LC= liquid chromatography



RS represents H, C,., alkyl, phenyl or G .3 alkyl phenyl (which three | atter
groups are optionally substl tuted and/or term nated by one or nor’'e

substituent s rom OH, hal o, cyano, nitro, C(O OR9, g%ykﬁ

P(O (R12) RlB,%?g?;?gﬁ%M OR15, S(O 2(R16)R17, S(O 2N(R18)R19, Ci1 Ga;ioxyor
Cl.6 alkyl (which two latter groups are optlonally substituted 'and/or
term nated by one or nore halo or hydroxy8yroup) or N(RRO)R21); Y
represents 0, S, S(O, S(O2 or N(R22); 1o R10 and R' independently
represent H, GMB C(O)REHPﬂIXkI(O)RZS, C(OOR26, C, .4 alkyl, (which latter
group is opti orﬂgé substleg and/ or termnated by one or nore
substituent sele® frofft aIkyI, OR27, N(R2B) R29, C(O OR30

C( O) N( R31) R32, TR{9XR33) Redrahplfdififag3S) OR36 and S(O) 2N(R3) R38)
-(CH2CH2C>)PR39 or, together™wth ,.the nitrogen atom to which they are
1s attached, forma C .7 nitrogen-containing, aromatic or non- aronatic
ring which ri Qn a further. heteroatomaqr,group (as

appropri at e) 2’2‘?@%6’6 &Hﬁdq‘wﬁmf}!ﬁ%)‘ﬂ%ﬁwmwm? f?g serondarysand yt ed
by one or eelg stituent selected from C(OR41, C(O OR42 or
CXC»N(R43)R44 "R29, R3, R3', R32 and R4p independently represent H or
C ;, alkyl, which 20 | atter group is optionally substituted and/ or

termi nated by one or nore substituent selected from C(O R4S, C(OOR 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 CI1. aIkyI n represents 0, 1, 2,
3 or 4, prepresents 1, 2, 3, 4, 5 or 6; and B represents a structural

fragment of fornmula Ib, Ic, Id or le rHlS SH E AS -~---a REPLACCD BEEN
. ~V+. +~~saear.e..:fi~F. "' ~ . A - S - S
R IR .,.~..:A.|.:..;;:-:->>.>:.~"r:'~r:'.:,'~~ee|r

~M . ~f. . " ' '
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B N R o NZ 0 S ¥ S S RS XA SO PRI EIG I Z A IO 'WS BEEN:: = » i
REPLACED \ X2 2 2 HIE HMIlz Ib‘1d wherein-Xl and X2 i ndepéndently™ "~
represent a single bond or CH2; or a pharmaceutically acceptable salt
thereof s 2. A conpound of fornula I, as defined in Claim1, wherein, when
B represents a structural fragnent of fornula Ib, Id, le_or Ic in which
latter fr¥WASMI2X' and X2 both represent CH2, then n repPETERYOIB0 3 A
conpound of formula |, as defined in one laiml, wherein n io represents
2. 4. A conpound of fornula I, as defPfed in any aone of the preceding
clainms, wherein R2 represents a structural fragnment of formulaTa and R
represents Glaims s 5. A conpound of fornula I, as {efined in any {ne of the
preceding clains, wherein Z represents 0 or N(R5), in which latter case Rs
represents Cl-6. alkyl.. term natetd—by C(ON(R o) Ru. 20 6. A compound of"
formila I, asAdssmpomdi of formutn®, of the preceding claims;, wherein R3 is
not present, or represents nethyl, chloro or nethoxy. WD 98101422 |

PCT/ SE97r 01150 TH S SHEFT BEEN Rr' PL ACE: << 93 7. R Frul a
|, as defined in any one g§!the preceding clains, i t dnt s
substi t ut &d phenyl. R : ' ' REPLAC@% P

10
whérein
~-one of R! and R? represents a structural fragment of formula Ia

_ ZSOz—Ar1 la

and the other represents R*;
Z represents O or N(R®);
_ R? represents one or more optional substituents selected from OH, halo,
20 c;yano, nitro, C(O)ORS, C, salkoxy or C, 4 alkyl (which two latter groups are
optionally substituted and/or terminated by one or more halo or hydroxy
group) or N(RNR" |
R’ represents H, OH, halo, cyano, nitro; C(O)ORS, C, 4 alkoxy or C, 4 alkyl
(which two latter groups are optionally substituted and/or terminated by one
25 or more halo or hydroxy group) or N(R)R®
Ar' represents phenyl, C,; alkylphenyl, C,, alkyldiphenyl, C,, cycloalkyl,
. C,;-alkyl-C, ;-cycloalkyl, C,,-alkyl-di-C,-cycloalkyl, naphthyl, C,;
alkylnaphthyl, thienyl, imidazolyl or isoxazolyl, all of which may be
subsﬁmtéd by one or more substituent selected from OH, halo, cyano, nitro,
3 C(O)OR®, (.'“,,_6 alkoxy or C, ¢ alkyl (which two latter groups are optionally



8. A compound of formula |, as—defmned-inany one of the preceding clains
s wherein Y represents 0. 9. A conpound of formula I, as defined in any one
of the precediwgogbazs™® Wherein B represents a structural fragiveirooiso
formula Ib. to 10. A conpound as claimed in Claim| which is: N { 3-

[ 2- (4- ami noi mi nonet hyl phenyl ) et hoxy] phenyl } benzenesul f onani de;

benzenesul fonic acid-{3-[2-(4-amnoirrii net hyl phenyl ) et hoxy] - 5-

net hyl } phenyl ester, *N {3-[2-(4-anm,noi m nonet hyl phenyl ) et hox henyl }. - 2-
i s CK| E)Po be% zeﬁﬁgiﬂq’ﬁ?ﬁa*m‘é@f Lq@n(lnated by one or moreyhtRo oryh)2¢oxy g¥c]>u%) ory }
{3-[ 2- (4- am nohgppage. et hyl phenyl ) et hoxy] phenyl } - 2- cyanobenzene-

sul fonam de; N 2 [2-(4-am i noi m nonet hyl phenyl ) et hoxy] phenyl }

- 2-f [ uor obenzeRé-reprdstams ] A alitylNphenyl or C,; alkylphenyl (which three latter

{3-[ 2- (4am noi m nonet hyl phgnyf) et hoxy] phenyl| E 2-(trifluoronmethoxy)--
benzenesul f onaBfeHPS Rré optionally substituted and/or terminated by one or more

(3-[2-(4-ani ug‘gﬁ@;mamie%w&,ebﬁ?m? R5ERG, nitfo, ' (RO BEEN R )R Y,

sul f onam de;

{3-[ 2- ( 4- ami noP(q IPROJOR FYORBEXSIMLRIYRY; 8(O 'K@m’l(ge@m 25
sul fonam de; N (‘?)é(ng?Z am noi rﬁlorret hy ph%nyl )(eI )ﬁglr)((y] {)her_lyll"} o
-5-chl or ot hi opfesealiyl el atwqjdatter. gxpups aré optionally “substituted ‘and/or

(3- [2- (4am nol g parELi PUERY ikl Hald Dbk bl o 9! o 3

sul f onam de;
N-{3-[ 2- (4- am Wotep s | SEO) @ | }-3,5-dimethylisoxazole- .
L3124 ant i Oy X0 SEQRNER ) 3.5 0ot spnezl e,

9 = o R and B independentiyrepresent B, OR%, CrORY, OCOR GOWRY, |

e , (Which ldtfer ‘group is'oifi%naﬂ); substituthd an&/&‘- terminated t‘;lf S SHEET
one or more substituent selected from C, , alkyl, OR”, N(R”)R”, C(O)OR*®
C(O)NR*)R*, P(OXR*¥)R*, P(O)OR™)OR* and S(O),N(R*)R*),
{CH,CHz(j-)PR” or, together with the nitrogen atom to which they are

1s attached, form a C,, nitrogen-containing, aromatic or non-aromatic, ring

which ring may: contain a further. heteroatom or group (as appropriate)

selected from O, S and N(R®) and may further be substituted by one or

more substituent selected from C(O)R*, C(O)OR™ or C(OJN(R®)R;

R®, R?, R*, R*, R* and R* independently represent H or C, 4 alkyl, which
20 latter group is dptionall& substituted and/or terminated by one or more

substituent selected from C(O)R*, C(O)OR* or C(O)N(R*)R*;

at each occurance, R%, R’ and R® independently represent H or C,, alky!l;

R%, R, RB, R™ RY, R' R, R® RY, R®, R¥, RZ, R®, R¥, R¥, R%, RY,

R3J’ RM, R35’ R36’ R37’ RJK’ R39’ R4l, R‘ﬂ’ R43, R“, R45’ R“’ R47 and R“
25 independently represent H or C,, alkyl; o

n represents 0, 1, 2, Jor4;

p represents 1, 2, 3, 4, S or 6; and

B represents a structural fragment of formula Ib, Ic, Id or Ie




e e T 51350~ ~d=—stt-fomamde; 1% TR R Rapms e e
{3-]2- (4 afi noi m norret hyI phenyl bHenzyl sul fonam de; " N7
{3-(2-(4-am noi m nonet hyl phen % %%oxy] phenyl } -2, 5-di chl orot hi ophene-
3-sul fonam de; s
N- (3-[ 2-(4-am noi m nonet hyl pheényl ) et hoxy] - 5- met hyl phenyl }
chl or obenZ¥R8MRBnani de;’ N TSE9T01150
(3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] - 2- met hyl phenyl } -
benzenesul f onam de; N- 92 1

{5-[2-(4-am not m nonet hyl phenyl ) et hoxy] - 2- net hyl phefnyﬂiﬂsb%ﬁﬁﬁé"riéﬁ\s BoEN 1
sul fonam de; N REPLACED fl
{3-[2-(4-am noi m nonet hyl phenyl) et hoxy] - 5- et hy| phenyr—}—bEﬁZene____.
sul fonam de; N
{3-[2-(4-am nol
N- (2- chl or oppe

nonethylpheny et hyl t hi o] phe
sul fonyl - 3-42-T4- am noi m
Hcetic acidf ethyl ester,
sul fonyl - 3X{ 2- (A42ami noi miagnpthyl phenyl ]-5-
' sul f onyl - 3-

[ 2- (4-am noi m pgonet hyl phenyl ) et hoxy] - 5- net hyj phenyl am noacegi c acid; 20
N (2- chl or opinEfY Nayl fonyl - 24 -(4-am #67T N e pt hyl phenyl )®et hoxy] - 5-
met hyl phenyl am no} propanoi ¢ acid, ethyl ester, 2-
{3-[2-(4-aninoiElnonethylphenylkethoxy] N (2- éhlorophenyl)sulfonyt-S-

nmet hyl phenyl am ho) propanam de; "N-(2-chl or ophenyl ) sul f onyl -
{3-(2-(4- aninoin2|nonethylphenyl)ethoxy} 5- 25 net hyl phenyl am no} pr opanoi c
acid; N (2-chlorophenyl)sul fonyl -
{3- [2 (4- awﬂnmmnlnonethylphenyl)ethoxy] 5- et hyl phenyl am no} pr opanoi c

acid, methyh £of &k ; independently represent a single bond or CH,;
: or a pharmaceutically acceptable salt thereof.

Qy| } benzenesul f gnam de;
hyl phenyl v]-5- is

N- (2- chl or ophk=

s 2. A compound of formula I, as defined in Claim 1, wherein, when B
represents a structural fragment of formula Ib, Id, Ie or Ic in which latter
fragment X' and X’ both represent CH,, then n represents 2.

3. A coinpound of formula I, as defined in one Claim 1, wherein n

10 represents 2.

4. A compound of formula I, as defined in any one of the preceding claims,
wherein R? represents a structural fragment of formula Ia and R represents
R*.

15
5. A compound of formula I, as defined in any one of the preceding claims,
wherein Z represents O or N(R?), in which latter case R® represents C,_6 alkyl
terminated by C(O)NR')R".

20 6. A compound of formula I, as defined in any one of the preceding claims,

wherein R’ is not present, or represents methyl, chloro or methoxy.



N-(2- chl orophenyl’) sul fonyl - 3- {3+L(A_am_ngmmmt hyl phenyl ) et hoxy] - 5-
met hyl phenyl am no} butanoi c aci d, i[ hyl ester,- 30

3 {3 [2 (4 am thyI phenyl et hoxy] - N-(2 chI'orophenyI)quLi[%J,- WO
g&b"?f“&% 50 THI'S SHEET HAS BEEN 95 REPLACED J b ioiiso

lr@i%@l hémyJCafmm@), but anani de; N-(2-chl or ophienyt)'sul f onyl - 3-
L{__S [ Rl-Agrdnoi m rwomet hyl phenyl )et hoxy] B3 net hyl phenyl am no} but anoi c
aci Wﬁ@phenyl ) sul fonyl -
{3-]2-(4-am noﬂr:nAncusmphmkdab’éfqthﬁM hcns;c]eﬁ'ﬁedm aey byt pﬁéity;bmm'diﬂgpmﬁﬁoi c
acid, ethyl ester
{3-[2- (4-ani noWH’rﬁ%‘Mﬁy‘["Bﬁﬁ%)s&PMW nbepyl. ¢ orophenyl )sul fonyl 5-
met hyl phenyl ami no } pentanam de; N (2-chl orophenyl)sul fonyl -
{3-[2-(4-am noi ni nonet hyl phenyl ) et hoxy] -5-  met hyl phenyl ami no) pent anoi c
acid; to N-(2-@llocenpemyd pf forfrmiby I,-ds-defined in any one of the preceding claims

{3- [2 (4-am noi m nonet hyI phenyHnet hoxy] 5- net hyl phenyl am no} hexanoi ¢ aci d,

ethyl ester, s5 wheseinoY represents Qri nomet hyl phenyl ) et hoxy] -
N-(2-chl or ophenyl ) sul fonyl - 5- - et hyl phenyl am no } pent anam de;

N- ( 2- chl or ophenyl ) sul fonyl -5- { 3-[2-(4-ani noi m nomet hyl phenyl ) et hoxy] - 5-

i s met hyl phenylga@ esthpeuradof foramlal], as deﬁned in any one of the ﬁrecedmg claims
N- phenyl sul f onyl - 3- [2 (4-am noim norret h phenylf) et hoxy p
acid, ethyl esfhderein B represents a structural gmen formula

enyl am no- acetic

N- phenyl sul f onyl - 3-[ 2- (4- am noi m nonet hyl phenyl ) et hoxy] phenyl am no- acetic

acid, 20 N { 3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] phenyl }
- N- (2- hydr oxyelby l4) cothipourhes claimediin Ghaim 1 Which is:

(32 o o g e e L PRt L L i
benzenesulfonic acid-{3- [2-(4-aminoiminomethylphenyl)ethoxy}-5-
methyl}phenyl ester; _
‘N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]lphenyl }.-2-

is chiorobenzenesulfonamide;
N- {3-[2—(4—-aminoiminometh'ylphenyl)ethoxy]phenyl}-2-'cyanobenzene-
sulfonamide; _
N-{3-[2- (4-ammoxmmomethylphenyl)ethoxy]phenyl)-2-ﬂuorobenzene-
sulfonamide;

20 N-{3- [2-(4~ammounmomethylphenyl)eﬂloxy]phenyl} -2-(tnﬂuoromethoxy)-

| benzenesulfonamide;
N-{ 3-[2-(4-ammomunomethylphenyl)ethoxy]phcnyl} -4-fluorobenzene-
sulfonamide; . -
N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyi}-2,5-dimethylbenzene-

25 sulfonamide; o
N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}-5-chlorothiophene-2-
sulfonamxde, | | —_—
N- {3-{2-(4-ammonnmomedxylphenyl)ethoxy]phenyl} l-methyhmxdazole-3-

* sulfonamide;
30 N-{3-[2-(4-aminoiminomethylp henyl)ethoxy]phenyl}-3,5-dimethylisoxazole-~

L .,\u-*»,m.g&

L & Gt ST, T L L LT VAL T e T 3 e e am T e sintes



2-chl or ghenzenesul f gnic—aci

net hyl phenyl ester, ' '
benzenesulfonlca0|d 3 hylphenyl)ethoxy]phenyl ester,
2- chl or o- 4- quorobenz% i‘ 'EHé%B&ENB [2-(4- an1n0|n1nonethylphenyl)
et hoxy] - 5- chl or ophenylit_es EAEﬁPorobe zenesul fonic acid

yi-)-et, haxy] 153251

3- [2 (4 anWﬂ(?Bm"ﬁbrret hyl phenm—FﬁTV]‘:S 30 net hoxyphenyfwum ..... o .

3rs\ "~ k.a. . dijLhitlifit,  f~TTT =W eH—Zrer c.

S L T e +~$igg. WD 98/01422 PCT/ SE97101150 [THIS
SHEET HAS BEEN 96 REPLACED 2-chi orobenzenesul fonic acid, I
3-[2-(4- amknﬂlmm hyl phenyl ) et hoxy] - 5- et hyl phenyl ester, N

{2-[2-(4-am nol m nonet hyl phenyl ) et hyl t hi o] phenyl } benzenesul f onam de; N {
2- [2-(4- aMﬂm[ﬁ}(ﬂmmymmmqh))lphmlkﬂioﬁyﬁﬁenﬂl};enlesnlfbnmdchI oro- s

e or o 8- U aionsenb e AR A AU A dphdiec) P! )

[ 2-(4-am n(y_mlfgﬁqﬁﬁayl phenyl) ethylthio] phenyl } -2, 5-dibrono-
benzenesul fonam de; 1o N-{2-[2-(4-am noi m nonet hyl pheny

I
et hyl t hi o m\e{rm[;z-(zt 5minommnomebbnmeywethnmgenemylpgenyl}-2-
{2-[2-(4- aa Emﬁ;n nometﬂ,él &kﬂlﬂ‘{yl )-et hyl thio]-phenyl} -2-nethoxy-5-

met hyl benz

(2-[2- (4- amn@ o mr&t:ﬂydahﬁndmetﬂmhbnyl)leﬂmw}ﬂn&tﬁy@hd@l}-

t et ranmet hyl benzenesul f gnam de; N [2-(4-am noim norret hyl phenyl )
et hyl t hi 0] Meﬂ} forgmidei net hoxy- benzenesul f onam de;

{e-[2-(4 arﬁ_rtgl fﬂ P&%lggwgg%ltﬁﬁbﬂgﬂﬁwtﬂ$meﬂﬂéthyl%h@ﬁﬁ'?ﬁenzene-
10 sulfonamide;
N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylphenyl}benzene-
sulfonamide; . '
N-{3-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl} benzenesulfonamide;
N-(2-chlort;phenyl)sulfonyl'-3-[2-(4-aminoiminomeﬂ1ylphenyl)ethoxy]-5-
1s methylphenylaminoacetic acid, ethyl ester; ;
N-(2-chlorophenyl)sulf onyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylaminoacetamide; |
N—(2-chlorophenyl)sulfonyl-3 [2-(4-ammoxmmomethylphenyl)ethoxy]-s-
methylphenylaminoacetic acid;
20 N-(2-ctﬂorophenyl)sdfonyl—2— {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylammo}propanmc acid, ethyl ester;
2- {3-[2-(4-mnmoxmmomethylphenyl)ethoxy]-N-(Z-chlorophenyl)sulfonyl-s-
methylphenylamino} propanamide;
N-(2-chlorophenyl)sulfonyl-2- {3-{2-(4-aminoiminomethylphenyl)ethoxy}-5-
25 meﬁiylphenylaxnino}pmpanoic acid;
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino}propanoic acid, methyl ester;
N-(2—chlorophen$rl)sulfonyl—3- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino} butanoic acid, ethyl ester; |
30 3-{3-[2-(4-aminoiminomethylphenyl)ethoxy]-N~(2-chlorophenyl)sulfonyl-5-



.. }. - 2-Chl Oro-4

benzenesul f onam de; 20 ' o _
N-{2-[ 2- (4- am noi m nonet hyl phenyl ) et hyl t hi o] phenyl } - 3, 4- di br onbbenzene-

sul f onani de; - -} 2- (4- ani noi ni nonet hyl phenyl ) et hyl t hi o]
Wﬂ{gﬁé” enzenesul fonami de; or N = REE R miso

|

e

T SedAn amonorm nomet hyl phenyl ) et hyl thi o] phenyl } -5- bromo-2- 25
rret%'é%&{gggggﬁég‘u jf onam.de... 11. A conpoundsof fornmula |, as defined in Claim

—PIr oV that/'!R- - represents a structural fragnment of fornmula |la and R2

represents R . nidthylphenylaminnjbntinamideyrnula |, as defined in Caiml,

[ h . 1422 P 1 TH HEET HAS BEEN . 97
ErEIg\ISACCi:Eg t : ?Eap%?é' P&%@%')éfﬁ'}fgg;‘/'%?’? ‘@?ﬁ%@&%{g@“mlﬂhgﬁ’neﬁh%]t%ef i ned
in Claiml, praquwl S bstituted by P(O (OR14) OR15,

S(O 2(R16) R17 or g{%‘éﬁ? Eg " i %Egt.aﬂgfclﬁaﬂm conpound of fornmula I, as defined

in daim1, pr Mzalelﬂotobhén)ﬂ@sﬁlfoﬂyldtqs-[@(#ﬁﬁhﬁﬁﬁihbxﬂéﬂwlpwljéﬂ{deWSEd Cl- 4
al kyl . 15. A conpound of forpula |, as defined in Caim1l, provided that y
to represent$ methylphenylamino}pentaneispsisdrthylrestesi nul a |, as defined in

e or a1 s 182 mncERp ARy eSSV R Btkony by i o

that R2 repreﬁﬁﬂtgdpl&n?ldmb')lpaitaﬁmpnt of formula la and R represents
R4. 18.' A conpound of tormul a as defined in Caim1l, provided that Art

does not repr @s@rﬁm@m’h@}?&ﬂﬂf‘l’@ﬂtﬁsﬁ3{%{mﬁm9mﬂlﬂmml)sﬂ\¢ﬂvhﬁd of
formula I, as-%@mﬁ%&mgs%nﬁé%ww that Rs i's

10 N-(2-chlorophenyl)sulfonyl-5- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
_ methylphenylaxnino}hexanoié acid, ethyl ester; '

5-{3-[2-(4-aminoiminomethylphenyl)ethoxy}- N-(2-chlorophenyl)sulfonyl-5-
meﬂlylphenylamino}penfanamide;
N-(2-chlorophenyl)sulfonyl-5- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-

1s methylphenylamino}hexanoic acid;
N-phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxyJphenylamino-
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; . B
2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomcthylﬁhenyl)etlmxy]-5-

2s. methylphenyl ester;
benzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxylpheny! ester;
2-chloro-4-fluorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)-
ethoxy}-5-chlorophenyl ester;
2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-

30 methoxyphenyl ester;
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corrpound of forrrul a 1, ‘as def—_e_d_;_g&&l:m:l— pI’OVI ded t hat RlO 25 and/or
R' do not represent H or unsubstituted C .4 alkyl. 21. A conpound of

formula |, as defined in airh1, provided that Y represents S(O or

S(O 2. 30 22. A corrpound of f rrrula I, as defined in C ai ded t hat
B 1t~.. ‘EOM‘&!%ear .e~d" .~yah: +..v' i F:+'m ot bt Mm% 4
~i.::>~i.ciFaid4_+"'.:. +'+k1" .a_Vv. e -TH]SSHEETHASB[:EIN PR R
. a. r...:,vt;.:"~ e:. ~.: 9& |, i Jl-hJi-c-REPLANGED di673_6~INS

T SHT Y, | U PLACEMENT SHEET REPLACEI 19991 “5—SHeET: HAS BEEN
REPLACED Qaﬂﬂmbmzs’:naslﬂfonmaudaB-[ﬂf(&gnmnbumhoﬁwmylplmnyBeﬂ:asy]-S\

phar maceutltchll for Iat ion including a conpound as defined in any one of
Clains 1t8 S‘ﬁ‘ﬁarrraceutlcally acceptabre salt thereof; in

S
2. A compbitd %é*“’%ﬁ?‘.‘?’éﬁﬁ*? bS8l pACERIRUPLES) el o1

phar maceut N>§R2+[2- WQMmmmyWnﬁbémymeJMythm,ﬁhm:htureut ical. iu
25. A corrpgund as gefln din any one of ains 1 to 22, or a
phar maceut Ble salt thereof; for use’in the. treatnment of a

condi tion Nl@f{Z'-(lfUaﬁhhbﬁﬁmﬁmEﬂfﬁﬁhéﬂyﬂ)étﬂgﬁﬁb]ﬁfbnyiga—611}“01%-91 pound
as defined 1 n any . -one . Cains or a 15 pharmaceutically
accept abl emethaxybemzenesulfanamidese |n the -treatment of thrombosis. 27: A

ohay mceut NeATTF-E emipaibomfinyithephethsmioRoneay R s dibded e Ul ant m
28. The uSBeeneshlfonghiadeld | as defl ned in any one of Clains 1 to 22, or a
10 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-amxnoxmmomethylphenyl)ethyltmo]phenyl} -2,3,5,6-
s tetramethylbenzenesulfonamide;
N-{2-[2- (4-ammoxmmomethylphenyl)ethyltluo]pheny]} -3,4-dimethoxy-
benzenesulfonamide; .
N-{2-[2- (4-ammmmmomethy]phenyl)ethylth1o]phenyl} -3-bromo-
benzenesulfonamide; : _ '
20 N-{2-[2-(4-aminoim inométhylphenyl)ethylthiolphenyl}-3,4-dibromobenzene-
sulfonamide;
N-{2-[2- (4-ammoxmmomethylphcnyl)ethylthlo]phenyl} -2-chloro-4-
fluorobenzenesulfonamide; or
N- {2-[2-(4—ami_noiminomethylphenyl) 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 Ia and R? represents R*.

» 12. A compound of formula 1, as defined in Claim 1, provided that Ar'



pharmaceutically acceptable salt thereof as active ingredient in the
manuf acture of a medi canent for the treatnment of a condition where

i nhibition of r is required. 25 . 29. The use as clai i hm
28, wherein th‘é’B@%ﬁP ion is thronbosis. t .. REPLACEMENT SHE ?’T/'SI'H@&%EF T
HAS BBEN i wCl "E‘j EC.1999 99 30. The use as—ctaimed—n—€Crarm
28, wherei.n 1 hg €0 typpgr coagul #Mi-lity in blood and tissues. 31.
The use of a. cespoudls _ 1/lany one of Claims 1 to 22, or a :

phar naceut i cal t'qpresm ptivrsiiysgubstitated-phenyds active ingredient in the

manuf act ure . -of ‘an antlcoagul ant. 32. A process for the preparation of
conpounds of formula | -which- conprises: (a) reaction of a conpound of
formula I'l, Rg3, Aéo&lp%ﬂnd%% mhﬁﬁmlmaRdeﬁﬁé’d mFélaaﬁCi ?Sr&ﬁ&@&aﬁﬁ‘ s i 0
Claim1 V\nthacorrpoun of forrruIaII M& wherein L"
represents a swhsamtedlbym&"wli rS(QMBr'fs EWS(Q)sNﬂé’f)Rﬂ’ed in daimi1;
(b) reaction of a conpound of fornmula IV, TH S SHEET HAS BEEN - ------ -

14. A compound of formula L, as defined in Clalm 1, provided that R
and/or R" represent H or unsubstituted C,, atkyl.

15. A compound of formula I, as defined in Claim 1, provided that Y
10 represents O, 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.

15 17. A compound of formula I, as defined in Claim 1, provided that R?
represents a structural fragment of formula Ia and R! represents R*.

18. A compound of formula I, as defined in Claim 1, provided that Ar' does
not represent optionally substituted phenyl..

20 .
19. A compound of formula I, as defined in Claim 1, provided that R’ is

substituted by P(O)(OR')OR', S(O),(R')R!” or S(O),NR'™)R®.

20. A compound of formula I, as defined in Claim 1, provided that R"
2s and/or R"' do not represent H or unsubstituted C, , alkyl.

21. A compound of formula I, as defined in Claim 1, provided that Y
represents S(O) or S(0),. -

3 22. A compound of formula I, as defined in Claim 1, provided that B

N R N ) T . - R S
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REPLACED WD 98101422 - - 1 - PCH-SES:5++56—100—R a R2 IV foa0 @eH+B R3

~wherein. one of R' and R2" represents%H—and—f—hp—m her represg g& and Z,

Y, n and B are fiped—i-f with a conpound of fornul
E‘Eﬁ tabl E-ul eaving group and REPLAGEMENS SiEf ned

la | in which Y represents 0 or S,

poyg%e@“‘gf;@r aVvi.Is R R . VI YaH 20 3 wherein Y

represents 0 or {Sland

conpound of for

(d)

L2-.SQPSAr"'
reaction of

in Cama1l;

npoundsjof for

. R= afjd|R3 are as defined in daj

structural frampeesentsaf strusturel fragmensrof] formuladet i on of 3
VITT, ---------- ----- WO 98101422 PCT/ SE97/ 01150

23. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 22, or a pharmaceutically acceptable salt thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

24, A cdmpound as defined in any one of Claims 1 to 22, or a

10

1S

pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

25.AcompoundasdeﬁnedinanyoneofClaims 11022, or a
pharmaceutically acceptable salt thereof, for use in the treatment of a
condition where inhibition of thrombin is required.

. 26. AcompoundasdeﬁnedmanyoneofClmmslto22 or a

pharmaceuucally aceeptable salt thereof, for use in the temment of

_ thrombosxs

T 27 A cdmpoﬁnd of formula I as defined iri any one of Claims 1 to 22, or

a pharmaceutically acceptable salt thereof, for use as an"gnﬁcoagulant.

28. The use ofa compound I as defined in .a_ny 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.

29. The use as claimed in Claim 28, wherein the condition is thrombosis.

to V,

et —FO (CH2) ~- B VI B8 25 wherein n|fangd Bsm_rg akS BEENnkd
or compounds.ofldfornula | wherein B rpresenievLACED -



—16+—=FH-S—THAS BEEN ACED »\R2__L_LePFPCH3 Y--(CH2)n-B -c( VIII R3 NH

wherein B represents 1, 4-phenyl en *ne and. R, R2, R3, Y

and nare as de Wmmﬁ FW{WHF%E 'B{?(S%{ .conpounds ' of

formul & | where Pes Y st uct urBRP B MENTbSHEETId,

reduction of a ound of -forf | a TX s ,RL Nr2 IX 10 R
P UBDES B9 |1

nt -

Cofp
NOH wherein R, | R, are as*definedgin-Claiml. andB IS as
defi-ned. .._ab_._(_)ve (1 formul a I|-wherein B represents a

~structural- fragfre la Fb or Id, reaction of a conpound of

formula X:.R2 ~ X R3 77 WD 98/01422 PCP/SE"/D11500 . 102
it TH S SI3RETheusengs Qlaimedsp Gleim 26, whepeinathe gonditdon js hypercosgulability, ¢

defined i nndbltod A tissWd&l. med

~is of for

31. Theuseofacamnddefinedin'anyoneofChimslt022 or a

phannaceutlcally 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,

R1
" R2

YH
. R . |
wherein R, R, R’ and Y are as defined in Claim 1 with a compound of
formula 11, | | |
| L'{CH,)B m
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,



Y- SEtE=8(0) ~orsSf@ye
of corrpemd—of—%ormrra 1—Wnere| N Y'represent’s s
S, (h) fq la | wherein Z represents N(R) and R3
repr esentls—apt ; 5 uted C14 al kyl, phenyl or Ci,3 allcyl phenyl,
reaction of a correspondl ng conpound of for rrula . wherein Z represents NH
with a conposse4st fornula XI, 10 L2 Ra XI wherein Rs' r@ﬁ'r"%%’g’ﬁl’é"
optionally substituted Cl4 al kyI, phenyl or Cl1-3 al kyl phenyl and L2 is as
defined above; (i) for conmpounds of fgymula | wherein Z Tepresents N(R5)
and RS represents <Cl-6. alkyl, phenyl or C, .3 alkylphenyl: all of which
are substituted and/or ? term nated by (O N(RLO)R L, reaction of a
correspondi ng conpound oR'®ormula | wherein Rs represents Cl.6 alkyl,
phenyl or C, .3 al kyl phenyl, all ,of which are substituted and/or
term nated, by C(O)CRQ 1S as defined tn.daiml, with a conpound
of formula X1, HN(RL ' 20 wherein R10 and R'pare as defined in
Caim1; (j) for conpg u formula | wherein Z represents N(R5) ‘and RS

represents Cl.6 alkyl My 4} al kyl phenyl, all of which are
substitutsed and/or - d b—_@'a;@ﬂ ydrol ysis of a correspondi ng
conpound of formul a wherein RS represents C,.6 al kyl, phenyl or Cl.3

al kyl phenyl, all of ®hich 2s are substituted and/or term nated by C(O) OR9
and RO represents C,.,, alkyl; or (k) for.- conpounds of forrmula |I wherein Z
represents N(R5) and represents ag)ZC(O)CRQ and RO is,as defined in

Claimi, ranGfOfd{"eﬁﬂr% meﬂé i the other repregsnts Ruwnd ein- RS
represemsi"ﬂ“f{hYana&PBWHEﬁnﬂ f(ﬁﬁﬂ?r”l%iﬂibompoundoffonnula

1o V,

i ?ﬁlSaSﬁ@E’I;l ﬁﬁ@g&gwn%
t

L2-SO,-Ar' v
wherein L? is a suitable leaving group and Ar' is as defined in Claim 1;
(c) for compounds of formula I in which Y represents O or S, reaction of
a compound of formula VI,
15
R
A2
\
YaH
H3

wherein Y* represents O or S and R', R? and R’ are as defined in Claim 1
with a compound of formula VII,
HO-(CHy,-B v
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 Ib or Id, reaction of a compound of formula VIII,
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V\/nerelnR9|sasdef|ned'|nCIa|m1 .. -~ .rte. r, ~ ca~'.

ti: .. i ~~", M: t~'a~e~S$17 S|f|P~S|f flm&mny
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s I ~G..ACS :"G=, "+~+#.:.:""?2-~vilil." "hEPLACED SHEETS SG A Descrl ption
paged ..... to page ~}.;~C., IEpLI\/FI\/EN'IlOSN WC ai n(s) to paged Q.
0Gr===ot 2 S E~ ~-|s ..., 7. 0 paged Gaving( ) .r=ed ....... to ps~g d'

Na ~TH@‘$HEETH-|A Bg L ACEVENT® SHEET O 6 FEB 2001 1. A conpound of

forpul a 'REPBACE K(CHZ)n 8 ‘R3 s wherein one of R and RZ represents
a st formula la OZ-Art and the other represents R4; Z
represents 0 or N(Rs); 10 BB represents one or nore optional substituents
sel ected from OH, haks Yano, nitro, C(OOR~ Cl.6 al koxy or C -6 alkyl
(which two latter $ are optionally hguted and/or term nated by
one or nore hal o ok JAydidoxy group) or N( X

Y——(CHz)n——B vill
“NH

wherein B'.repr&sents 1,4-phenylene or 1,4-cyclohexylene and R, RLR,Y
and n are as defined in Claim 1 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,

~ |
R2 .
L NH, -
Y—(Cl-lz)nf—B’—< ' IX

NOH
wherein R', R, R®, 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

15 of formula Ib or Id, reaction of a compound of formula X,

R‘l

20 y—(CH)n—B—CN - "X

SRR N DR, v"v-m.- o e R e el smm -«.f’m&éﬂt:. N P EOIRY. 2r



R4 reoreqpnfq H- m-l

-

t—6al koxy oF: Ct=Gralkyl
onal 1y ubst i tuted and/or terninated by
one or nore haI o or hydroxy group) or N( R'R$; Ar' represents phenyl, Cl1.3
al kyI phenyl Cl. 3 al kyl di phejnyl, C3.7 cycloal kyl, C, -3-t :

Kyl - ‘*cl oaw#/ Cl. 3-al kyl -di - C3-rcycl oal kyI napht hybpséomo

al kyI napht enyl, imdazolyl or isoxazol y], all of Ich may be 20
substituted by one or more substi t uent sel gT] , cyan, nitro,

W
C(O)OR6, Cl-6 alkoxy or Cl.6 alkyl (482 ch f{wBiPSHEEF BN dr e optional |y
substituted and/or term nated by one or mofle_hal RERNA r oX group) or
N( R7) R8: R&hzmé&enstHYmdamqus deifimed in €HaiGL W edwhi ch thrce

| atter %%ups are optionally substituted and/or term nated by one or
nore J, E | ET FRACENIEN | SIITF;- 91 substltuent—S”Tect ed from OH,
hal o, cy i urrdsObR( 1 wnéx@h( R4 Zepredents

S(C))Z(RlG)@? ERI(F\’ 8§)glt§ﬁlgh-16 al koxy or Cl_6 al kyI (\M@h two |atter
groups ar eomdahallaflawosmbmnmsdnmmdloffmlﬂﬂriew_hﬂelnmemtsmre hal o or
hydr oxy grgup) or N(R2)R21); 5 Y represents 0, S, S(O, S(0)2 or N(R22);
R10 and R'Stndependently represent H OR23, C(O R4, OC(OR2S, C(O OR2G
Cl-4 al kyl ) eBmipshhdy off fotinulé Dpvhereinl Zy représehist W(RY afd/ R?

term nated by one or m)re substltuent selected fromCl.4 al kyl, OR27,

N( R28) R29, repreyeain3 optipmally rubstitated 4.9)allda )Phswl B{(Q alkylphemyland 10

%loéﬁl\l'g ﬁ;@ﬁg’&?té%&%w%@uydm t rogen co al Me&éﬁ%@ ?E:O(r)nrtgon-

aromati c, ithGa dbnpburid 60 fofmulad,ain a further heteroatomor group (as
appropri at e) selected-fromO, S and ;\I{{340) and may further be )sdjbstltut ed

wherein R*® represents optionally substituted C, alkyl, phenyl or C,,
alkylphenyl and L? is as defined above;
@) for compoundé of formula I wherein Z represents N(R®) and R? represents
C,¢ alkyl, phenyl or C,, alkylphe_ﬁyl, all of which are substituted and/or
ts terminated by C(O)N(R')R", reaction of a corresponding compound of
formuta I wherein R® represents C, 4 alkyl, phenyl or C, ; alkylphenyl, all of
which are substituted and/or terminated, by C(O)OR?, and R® is as defined
in Claim 1, with a compound of formula XII, o
HNR)R" xn
20 wherein R'® and R!! are as defined in Claim 1; '
(§) for compounds of formula I wherein Z represents N(R®) and R® represents
C. alkyl, phenyl or C,, alkylphenyl, all of which are substituted and/or
terminated by C(O)OH, hydrolysis of a corresponding compound of formula
I wherein R’ represents C, ¢ alkyl, phenyl or C, , alkylphenyl, all of which
25 are substituted and/or terminated by C(O)OR® and R® represents C, , alkyl;
~ or
(k) for compounds; of formula I wherein Z represents N(R®) and R’
represents (CH,)ZC(O)OR’ and R’ is as defined in Claim 1, reaction of a
correspondmg compound of formula I wherein R® represents H with-a -

30 compound of formula XIII,



Dy one or nore substltuent—&eLéggég;EEEEg§&07R4L, C(O OR42 or 15
C(ONR4A3)R44; R28, R29, R3, R31, R32 an 40 i ndependently represent H or
Cl-6 alkyl, which ter roup is optionally substituted and wat ed
by one or mr‘X°§E(B@ tuent selected fromC(OR , 6‘1&,(‘% R48;
at each occurance, R6, R7 and Ra i ndependently repr aIkyI

20 RyR R 3 R 4R 5R16R17RI SRI 9R2nR21 Real0Rai Rana )
R3S, R36, R37, R38 R39 R41 R42 R43, R' R45, R4

represents 1 ' nd 25. B represents a structural ??ﬁﬁﬁent of
formula Th, IcWh?FFlB%I'é "%E 'l "7 G G 4LACEMENT SHEET. 92 XNN'X2
HN NH2 HNIPNH2 HN NH2 NH2 Ib C Id le wherein X and X2 i ndependent |y
represent a single bond or CH2; or a pharnaceutically acceptable salt
thereof; s provided that: (a) when one of R and R2, together wth R3,
represents 1 to 3 optional substituents selected from10 Cl -6 al kyl (which
al kyl group is+optionally unsaturated, cyclic or substituted by one or
nore OH groups),: trifluoronethyl,




b

a Ercumts)ral ‘f“ragme-mm g?cg iT:

repy & :geeucturab fgagment Of formula la in which: Ar' represents

€ & ; E=S—at-ky pht hyl |
iﬁyi‘.’(rac

atkoxy (the al kyl a,%é of "-V\lhl ch is optionally unsaturated and/or
’E}EPU@K)EBI Hﬁﬁaécya ro or CCOOR6 (in which group R6 represeBes
or optionall unsat Y r> pt-i pnal | y cyclic Cl1 al ky T
r<5}@%5ePR§“0paéd )} ese ﬁl Op 2, 3 or 4; and Z%QPEEM"E%F%EQH’[S
W€ G (-} lhe other of R and R2 does not '

pH | phepydage®@3: P¢y €l oal k .hapht hy & i A

th eHik p or ‘f'gnxm ,1¥ (all qvﬂ whi ch EEBJ&EMENT hmilif onal 1y
su ut e y one or nore substitucnts i7(.r1 9B kelected from OH, hal o,
cyano, nitro, C(OOR6, Cl.6 alkyl (which latter grbupggp Q%Dpnctl jy
substituted by one or nore hydroxy groups), triflu ronet% |6 ]al koxy,
trif1 uor omet hlexy compeurid obfopetuoxy or N(R )R8); apd st0 or
NR5, wherein RS represents phenyl Cl1.3 al kyl phenyl, C1.6 al kylf (which

al kyl
whi ch

fromOH and Cl1-6 al koxy

one or

(wherein R12 and R13 inde

above
acycl i

stltuted by one of C(O COH or N(R2)R21, or
gibstituted by one or nore

atter group is optionally substituted by E
I-4 al kyl substitutedjby P(OR 12R 3 '

é’gﬁresent Cl-4 al kyI) wherein, in the
nd €dBthe term "al kyl " deﬁe{—es\

group is optionally s
al kyl group is optionally

nore 10 OH groups)

provi so, unless othérw se
c; saturated al kyl R§roups; and 15

5  wherein
one of R! and R? represents a structural fragment of formula Ia

ZSO;~—AM
la

and the other represents R%;
Z represents O or N(R®);

10 R’ represents one or more optional substituents selected from OH, halo,
cyano, nitro, ("(O)OR C, salkoxy or C, ¢ a]ky] (which two latter groups are
optionally substituted and/or terminated by one or more halo or hydroxy
group) or N(R")R®;

R’ represents H, OH, halo, cyano, nitro, C(O)ORS, Ci.s alkoxy or Cj_q 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, C; 5 alkylphenyl, C,.; alkyldiphenyl, C;., cycloalkyl,
C,.3-alkyl-C;.4-cycloalkyl, Ci.5-alkyl-di-C; s~cycloalkyl, naphthyl, C,;
alkylnaphthyl, thienyl, imidazolyl or isoxazoly], all of which may be

20 substituted by one or more substituent selected from OH, halo, cyano, nitro,
C(O)OR®, C,4 alkoxy or Cy.s alkyl (which two latter groups are optionally
substituted and/or terminated by one or more halo or hydroxy group) or
NR")R, _

R’ represents H, Cy; alkyl, phenyl or C,, alkylphenyl (which three latter
25  groups are optionally substituted and/or terminated by onc or more




(b) the conmpound is not 6-((2-chlorobenzenesul fonyl)-(3-[[I-

ani nei m no-met hyl ) pi peridin-4-yl] nethoxy]-5-nethyl ph } am no) -

hexanoi ¢ acid nmethyl ester. 20 2. A coan)R]nPLm forrrul 7502 Ar t—ReH

\' I Y-(CHSsS)riB R3 wherein Z represent§ g—e+—NRS); n sents one or
1 AE AR shRe

nore optional substituents selected from GI\M‘{? Qe .,25 Y4
C( O ORO., Cl.(,al koxy or Cl-1 al kyl (which f atter gr ugs are

TREPL! ACEMENI ! ~ EET r,rn 2001 9FPI, A(; FMI‘ onal |y . .
substituted and/ or term nated by one 091r re ‘hal o or hydrony group) or

N(R R': R4 r spbstiteent seldctedfroh DH, hﬂu,m@gwmmw koxy or CiI
6 al k I I bstit /7
t e?m %at ed bﬁ@%@w?ﬁﬁ}(ﬁé@gﬁB Iﬁ%@?ﬁ# )l{I ?/, %@fﬁﬁéﬁl II gﬂ(sﬁ]kdﬂ&or Ar'
I b b
el eotod froor e RGL THAIEH! ob6 13> il i, SpeBnging ibiied sl al Kyl

(which two Immmnatgdb)apnearmmhﬂemh&&ro&g%i%g;{)lb&%mégﬂjﬂﬂgf ter{n nat ecélbé
represents _

I ;
glnﬁyl Orpﬂgnyl %P?"e%r‘t?,a%&zé)}g(oup)vw&%(three latter groups are
optional Iy selstijauted aRlpalachlrdaldetl B, OGR>2" By, OC(O)R?,

C(O)OR¥, Cy4 alkyl, (which latter group is optionally substituted and/or
terminated by one or more substituent selected from Ci4 alkyl, OR%,
NR*)R?, C(O)OR* C(ONR*)R™, P(O)R™R*, P(O)(OR*™OR* and
10 S(0)NR*R*), -(CH,CH,0-),R* or, together with the mitrogen atom to

. which they are attached, form a C,, nitrogen-conluining, aromatic or non-

aromatic, ring which ring may contain a further heteroatom or group (as -
appropriate) selected from O, S and N(R*’) and may further be substitutcd
_ by one or more substituent selected from C(O)R*, C(O)OR*? or

15 C(O)NR®)R™;

R®, R®, R®, R*, R and R independently represent H or Cy alkyl,
which latter group is optionally substituted and/or terminated by one or
more substituent selected from C(O)R*, C(O)OR® or C(O)N(R*)R*;

at each occurance, R®, R’ and R? independently represent H or C,4 alkyl;

20 R RZ RV R™RY, R!¢ R R R, R® RY R? RZ, R RS R¥ R?,
R¥, R¥, R, R*, RY, R¥, R, RY, R% R¥, R* R, RS R* and R¥
independently represent H or C,_, alkyl;
nrepresents 0, 1, 2, 3 or 4;

p represents 1,2, 3, 4, 5 or 6; and
25 B represents a structural fragment of formula Ib, Ic, Id or le



substituent selected fromOf, halo, cyano, C( O N(R 5R'
P(O)(R12)R13 Cl. 6 al kox or CY16 al kyl ( i are
optionally substituted and/ or term nated, ) hydroxy
15 group) or N(R3)R2'); Y represents O S L -R6,
R7 and R8 independently represent H or C, g !%@H’_

R13, R2o0, R2' and R22 independently regﬁes n ; 20 n
represents 0, 1, 2, 3 or 4; p represents 6;} and B
represents a structgral fragment-ef formul A-T e—or E.X X, Z HN NH
2 HN z z NHZ IbIdV\,herein [,A idi' 3
I ndependently rep eset a single &nd or CHz EPLACt i vicri |
SHEET 1. MA'i  95kqr 4 phar macklti odl Iy accep of . i J f~
LL) 2001 ij 3. A cyhpound of foNfula I, R2

HN NH, HN NH, HN

wherein

X' and X2 independently represent a single bond or CH;;
or a pharmaceutically acceptable salt thereof:

provided that:

(8) when one of R' and R’ together with R®, represents 1 to 3 optional
substituents selected from _
10 Cis alkyl (which alkyl group is optionally unsaturated, cyclic or
substituted by one or more OH groups),
trifluoromethyl,
Ci.6 alkoxy (the alkyl part of which is optionally unsaturated and/or
cyclic),
15 OH, halo, cyano, nitro or
C(O)ORS (in which group R® represents H or optionally unsaturated
and/or optionally cyclic C,4 alkyl); '
Y represents O, S or N(R?);
n represents 0, 1, 2, 3 or 4; and
20 B represents a structural fragment of formula Ic;
then the other of R and R? does not represent a structural fragment of
formula la in which:
Ar! represents phenyl, C,.3 alkylphenyl, C;4 cycloalkyl, naphthyl,
Ci.; alkylnaphthyl, thienyl, imidazolyl or isoxazolyl (all of which
25 groups are optionally substituted by one or more substitucnts



R3 5 wherein one of Rl and 1t2 represents a structural fragment of fornula
la zSO2 AM| la and the other represents R4; Z represents 0 or N(R5); 10
R3 represents one or nore optional substituents selected from OH, hal o,
cyano, nitro, C(OOR6, C'_6 alkoxy or CL.6 alkyl (which two latter,groups
“are optionally substituted and/or term nated by one or nore halo or'’ -
hydroxy group) or. N(R )R8; R4 represents H, OH halo, cyano, nitro,
C(OOR6, C .6 alkoxy or Cl.6 alkyl ig3(vvhich two latter groups are
optional |y substi seleeted Srom . ledlos eanedniste, SHO)OB, Ros allydi(Whigh hydr oxy

group) or N(R) Re; [esen n 1, | kvl phe ,

al kyl di phenyl cs!aﬁ%;éﬁg%‘Ey?ﬁ“@?ﬁ%ﬂ%@??@@%?o%@|h,%“§‘y

C, . 3-al kyl -di - C3. groups), 0atkiftherofREyiLhy! C).£1. dlkorb kY| aERivrbmbthok) enyl ,

i nudazol yl or isoxazolyl, all of ich may be 20 substituted by one or nor

substituent sel ecpesfluprasthasy, orM¥RORDyand nitro, C(O) OR6, CL.6 al koxy or
ClL 6 alkyl (which,two latte r ar e optjsonal | SHbSti t ut and/ or

t er m nat éd by onezofwm&hél gr Myﬂflm 30_[?8}"’%?3 ﬂ( ﬁ%‘fﬂgl’e@? repr esent
H CLl.6 alkyl, phggylphehyICE,3 aﬂiyixbvm_rmkyl(%ﬂahshs bptiellyadubStituted® groups

e

S

are optionally substituted and/or tegfm,pated by one or nore 96 substituent

sel ected from OH, bnhanre of S(@OHANNER "W o)corehickcalyhgrup)ireptionatlyo) (12 13,

) )
14 15 16 17 18 19 . R(O ) 2 , N%I'J:ﬁ)R’ Cl-6
al koxy or Cl.6 al f(")%szlﬁvt\ﬁ é’& %né\‘g%lra eef ggéru%pés%%@ ofrr?tﬁlq %gl y s((fffst i tuted
<r31(r:1d/r g; cnt gr (r)n ngt eﬁslkg?‘y Qg?%?gaﬂgr%o\%lzs?o_ﬂonbuﬂ sabstinged bF)onerornét20) R21) ; 5
P 0 03{ groups)) or Cy4 alkyl substituted by P(O)R'*R'* (wherein R

and R"? independently represent C,_ alkyl),

wherein, in the above proviso, unless otherwisc indicated, the term
“alkyl™ denotes acyclic, saturated alkyl groups; and
15
(b) thc compound is mnot 6-((2-chlorobenzenesulfonyl)-{3-[[1-
aminoimino-methyl)piperidin-4-yl]Jmethoxy]-S-methylphenyl} amino)-

hexanoic acid methyl ester.

20 2. A compound of formula I,

ZS0,—An
R4
|
Y—(CH,);—B
R3
wherein
Z represents O or N(Rs);

R? represents one or more optional substituents selected from OH, halo,
25  cyano, nitro, C(O)ORE, C,.¢ alkoxy or Cy¢ alkyl (which two latter groups are

REPLACEMENT SHEET
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R10 apd R1' independently represent H OR23, C(O R24, OC(O R25, C(O GRS,
Cl.4 alkyl, (which latter group is optionally substituted and/or

term nated by one or nore substituent selected fromC 4 al kyl, OR27,

N( R28) R29, C(0O) OR30 C(O) N(R31) R32, P(0)(R33)R34, P(O) (OR3) ORMBLAITMMG i
S(0) 2N(R3) R38) , -(CH2CH20-)1,R39 or, together with the nitrogen atomto
whi ch they are attached, forma C4-7 nitrogen-containing, aromatic or non-
aromatic, ring which ring may contain ?? urther heteroatomor group (as
appropri ate) omigail ' d NG nd may further be substituted

by one or rmre}ﬁ;ubs ﬁuhgﬁg*@e?@é@gbm R ‘b?b)%&l?r wory belp oo hydidxy

C(O N(R43) e; g’RBB),°'RZG§’)R§;, R31, i and X40 independently represent H or
Cl-6 al kyl,m)lghich | atter group is optionally substituted and/or term nated
by one or efes’ﬂ‘fﬁmst@eﬂ ' & Deérw,iﬁmmﬁﬁc,wﬂmﬁﬁ?@r alkyl

ent y’rﬁeplpesent H or

OO N( R4) R48; (vaicleRsd) R8 ind d
g(l.zl §a| ki/l; 2(('5‘& RO, Rll??&%g’fﬁﬁggf“&ﬁ@"@ﬁ%@,ﬂtégpeé&mﬂ%m@ﬁom4' i R26

R27 , , , 5, ormarehalo or hydrody group) or 8R34, R35, R36, R37, R38, R39,
R41l, R42, R43, ;e, R4S, | e iyR 7 g)nd II‘?Ig.%‘gll,{n’dependentIy represent H or Cl4

alkyl: p reptleZeesenis phenyk which mayrbessubstishtdd Eﬁ@ﬂ@&ﬁﬂfoﬁﬁéﬁfﬁ’ l,%&ural

fragment of sl OLC bal? Phud Sitar (B ORP A gty “her e
IbTeldle REP_LACMI‘IDQHII:’ > %8%%3’121909(0{@E|A@B wlkbxy orlCy ¢ dlkyP7 wherein
X' and X2 i nﬂwhmdeDﬂh&cﬁﬁ'Bﬁﬁsﬂﬂtopﬁoﬁéﬂ}glnﬂwsR&?edd aolfd/cg_{%}minated by one
or more halo or hydroxy group) or NR)RS,
5
10 R represents H, C;4 alkyl, phenyl or C,; alkylphenyl (which three latter
groups are optionally substituted and/or terminated by ome or more
substituent selected from QH, halo, cyano, nitro, C(O)OR?, C(O)NR!HRY
12y 13 ,
P(O)R™R"”, C alkoxy or C. alkyl (which two latter groups arc
optionally subsﬁtut_ed and/or terminated, by onc or more halo or hydroxy
15 group) or N(R”)Rn);
Y represents O,Sor N('Rzz);'
at each occurance, Ré, R’ and R® independently represent H or Cie alkyl;
9 110 ,
R’, R, R", R} R'3, R® R apg R3? independently represent H or Cis
alkyl;
20 nrepresents 0, 1,2, 3 or 4;
p represents 1, 2, 3, 4, 5 or 6; and
B represents a structural fragment of formula Tb, Ic or Id

l 1 '
@ X\N’xz
HN”SNH,  HNPSNH,  HN

b ie Id |
Wherein REPLATEHENT SHEET

P
oerf-"-?*mi

i

NH,

l .
25 X'and X* independently represent a single bond or CH,;




of -& pharmaceutically acceptable salt thereof. 5 4. A conpound of fornula
I, as defined in Claiml, wherein, when B represents a structural fragnent
of formula 1b, Id, 1e or Ic in which latter fragment XI and X2 both
represent CH2, then n represents 2. 5. A conpound of for wlP&PMCt&&.:JﬂQ‘f‘IEE?d
in CQaim1l, wherein n represents 2. 10 6. A conpound of fornmula 1, as
defined in any one of Clains | and 3 to S. wherein R2 represents a
structural fragnment of forrmula la and Rl represents R kB 7, A*cgm.étw‘;hd of
formula |, as defined in any one of th®5 preceding cIa*{f&P‘ “\hhere-l Sk
represents 0 ova phidt@aceutically axkeptable salt treseofRS representf ClL 6" al kyI
termnated by C(ONR1)R11. 8. A conpound of formula .. as, pefg_,rpegh in any
one of the preceding clains, 20 wherein R3 is not pr sent or repre ents
met hyl , chl ogo nﬁﬁﬁh conpound of formula I}, ~as-defiri ny
one of the pre‘éeg g cpgﬁgm&laﬁerel n Ar' represents SUbStItut ed _pl . 25
'10. A conpound of fornula 1R'as defined in any one of ‘tHhe precedl ng clains
wherein Y represents O 1 | A %npound of formula I, as defined in any
one of the preceding cI ai B =srein B represents a structural fragnent of
formula I'b. REPLACE, - - "HEFT 30 0 6 FEr 2i;jUl REPLACEMENT SHEET
98 12. 1.1 conpound as cI. P lmI _which is:
N (3-[ 2- (4-am noi m nomet hyl pheny]ngi'L%JBhenyl ) benzenesul f onam de;
benzenesul f oni ¢ aci d- {3R§ 2-(4-am noi m nonmet hyl phenyl ) et hoxy] - 5-
xnct hyl } phenyl ester;

5  wherein

one of R' and R? represents a structural fragment of formula Ia
280,

la

and the other represents R?;
Z represents O or N(R®);

10 R represents one or more optional substituents selected from OH, halo,
cyano, nitro, C(O)OR®, C, salkoxy or C,.¢ alkyl (which two latter groups arc
optionally substituted and/or terminated by one or more halo or hydroxy
group) or N(R)R®;

R* represents H, OH, halo, cyano, nitro, C(O)ORS, C, 4 alkoxy or C,_¢ alkyl

15 (which two latter groups are optionally substituted and/or terminated by oue
or more halo or hydroxy group) or N(R7)R8;

Ar' represents phenyl, C, 5 alkylphenyl, C,.; alkyldiphenyl, C;.; cycloalkyl,
C,.3—alkyl—C3_7-cycqul.kyl, Ci.3-alkyl-di-C;.~cycloalkyl, naphthyl, C;;
alkylnephthyl, thienyl, imidazoly]l or isoxazolyl, all of which may be

20 substituted by onc or more substituent selected from OH, halo, cyano, nitro,
C(O)OR“, Ci.s alkoxy or C,¢ alkyl (which two latter groups are optionally
substituted and/or terminated by one or more halo or hydroxy group) or
NRNRY%;

R’ represents H, Ci.q alkyl, phenyl or C,.; alkylphenyl (which three latter

25 groups are optionally substituted and/or terminated by onc or morc



S N-{3-[2-(4-am noi m nor net hyl phenyl ) et hoxy] phenyl } - 2- chl or obcnzene-

sul fonam de; N {3-[2-(4-am noi m nonet hyl phenyl ) et hoxyJphenyl)

- 2-oyanobenzene- sul fonam de; N

{3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] phenyl ) - 2-f 1 uonbenzene-n: .ot v
sul fonam de; N {3-[2-(4-aninoi m nonmet hyl phenyl ) et hoxyl phenyl } .
2-(trifluoronctthoxy)- benzenesul fonam de; N {
3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] pgenyl ) -4-fl uorobenzene-

Loy, St b o8 S B
{ 3|— ][ 2- (4- Sm’ nEEGd(szr)ﬁfjh?(@p(em'ﬁmﬁpswm)gﬁ)ﬂq’-m;}ha{mﬁilb’cta_rl% Tl?cixzy-
sul f onami de; - )

(3-[2: (4 am'd n® fnsorkvhévhishntrg d%tFRngr]Dpﬂe a7 Joptiomallyslbtiehod Oy or20
5 L T el o

7375 at et hy - rnsted banof o Rohdlh 8RR ok Group) of RS, ™!
{3-[ 2- (4- & n¥iropresenrs WSPS@WSI@;JU%W(]H’*)?“Y' } benzyl sul fonani de; N
{3-[2- (4- am ngjy. mi noni, et hyl phenyl ) ct hoxy]’phenyl } -2, 5-dichloro 25

t hi ophene- 3- Sl f 8RdnFde; independently represent H, OR®, C(O)R¥, OC@rR;’,

L R NGO Sy 6 ih 120 group s Optibially sibstinmtad saor
sul f onami ge; 338 39 : ‘ : :
19~ S(0):N(R™HR®), -(CH,CH,0-),R™ or, together with the nitrogen atom to
which they are attached, form a C,., nitrogen-containing, aromatic or non-
aromatic, ring which ring' may contain a further heteroatom or group (as
appropriate) selected from O, S and N(R*") and may further be substituted
by ome or more substituent selected from C(O)R¥, C(O)OR* _or
15 C(O)N(R®)R¥,
R*®, R?, R, R¥ R® and R* independently tepresent H or Cy alkyl,
which latter group is optionally substituted and/or termimated by one or
more substituent selected rom C(O)R¥, C(O)OR* or C(O)N(R*)RY;
at each occurance, R®, R’ and R? independently represent H or C, 4 alkyl;
20 Ro, Rlz’ RIB,' R“, RIS Rm' R! 7’ Rla, RID’ Rzo' RZI, Rzz, st, R24" 125, st’ R”,
R®, R¥ R, R% RV R®, R¥®, R¥, R® R®, R* R® RS RY and R%
independently represent H or C,_ alkyl:
prepresents 1, 2, 3, 4, 5 or 6; and
B represents a structural fragment of formula Ib, Ic, Id or Ie

‘ 1 l 2 '
é ] X\N X F ] [ ]
HN NHZ HN)\NH2 HN NH, NH,

25 Ib Ic Id le |REPLACEMENT SHEET
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N {3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] - 5- net hyl phenyl } benzene-

sul fonam de; 5 N {3-[2-(4-am noi m nonet hyl phenyl ) ct hyl t hi o] phenyl } benzene-
sul fonam de; .

N- (2- chl onphenyl ) sul f onyl - 3-[ 2- (4- am noi mi nonet hyl phenyl )e;kgp@p(wm?ﬁ Nt
met hyl phenyl am noacetic acid, ethyl ester; N-(2-chlorophenyl) sulfonyl-3
-[2- (4- am noi m nonet hyl phenyl ) ct hoxy] -5- 10 net hyl phenyl nm noacet am de;

N- ( 2- chl orophenyl ) su | fonyl - 3-[ 2- (4-am noi m nonet hyl phenyl ) ot hoxy] - 5-

rnet hyl phenyl ami noacetic acid; N-(2-cH%rophenyl)sul fonyl-2- f

3- [ 2- (4- ami nwhesieitonet hyl phenyl ) et hoxy] - 5- net hyl phenyl ani no} pr opanoi ¢ aci d,
et hyl ester;

15 2- .
(3-2-(4-ani ﬁoﬂﬁﬁéMWPmmmww bondott GHaphcnyl ) sul f onyl -

5- et hyl phenyd APitRad A8 o - c@l orophenyl ) sul fonyl-2- {3
-[2-(4-am ng?ﬂni [ nomtﬁﬁ{cgﬁ}é%%%%i%@gggget hyl phenyl am no) pr opanoi c aci d;
N- (2- chl or ophenyl ) sul fonyl -2- {3-[ 2-(4-ani i noi m nonet hyl phenyl ) et hoxy] - 20
5- et hyl phen%Ie&m' no} pr paFoi e acid, nethyl ester;

N- ( 2- chl or op y?‘)'%lgﬂ n9f fermuyla_ T, s defined nini Glaimnbs whereimnwhpe tBioxy] -

5- et hyl phe B8 J1C I | ester;: 3- . .

{3-(2-(4-ar gi&%fgi m n%neyﬁt'ﬁ%hgﬁ%g’é‘t?e}%%ﬂ %bz-lg"nfeo?{)bﬁérhﬂl}“%lhlﬂft@ﬁyl -

5- met hy| pherfjdgarint X} aud 3farth ecprésent CH,, then n represents 2.

N- (2- chl orophenyl ) sul f' onyl - 3-{3-[ 2- (4- am noi m nonet hyl phenyl ) et hoxy] -

5- met hyl phenyl am no} butanoi c acid; N (2-chlorophenyl)sulfonyl -4-

3-[2- (4- amgna@i 44 I ~ met hyl.phenyl am no nt anoi c
({31 > Ej g:t hyl Séfét %B%@H'Bﬁfﬂ#ﬁm I?&t&%\éh in L1415 anl'Peremyn represe a%
{3-[2-(4%am noi m nonet hyl phenyl ) et hoxy] - N- (2- chl or ophcnyl ) sul fonyl 30
5- et hyl phegyl am noJ‘Bl%ntfatnam de; REPLACEMENT SHEET O 6 rid 2001

. A'comp of formula T, as defined in any one of Claims 1 aud 3 to 5,

wherein R? represents a structural fragment of formula Ia and R! represents
R

15 7. A compound of formula I, as defined in any one of the preceding claims,
wherein Z represents O or N(R®), in which latter case R® represents Cp ¢
alkyl terminated by C(O)N(R'HR !,

8. A compound of formula ], as defined in any one of the preceding claims,

20 wherein R’ is not present, or represents methyl, chloro or methoxy.

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 [, as defined in any one of the preceding claims

wherein Y represents O.

11. A compound of formula I, as defined in any one of the preceding claims

20 REPLACEMENT SHEET

L L
po|
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wherein B represents a structural fragment of formula Ib.




RFPLACEM | ti i Srl Ek 100 N-(2 chl or ophenyl ) sul f onyl -

(3-[2- (4-am noi m nomet hyl phenyl )et hoxy] 5- et hyl phenyl am no) pent anoi ¢
acid; N-(2-chl or ophenyl ) sul fonyl -

{3-[ 2- (4- ani noi ni nonet hyl phenyi )et hoxy] - 5-met hyl phenyl ani REPLAGEMENT $HEETT d,
ethyl ester; 5 5- {3-[2-(4-anninoixni nonet hyl phenyl ) et hoxy) -

N-(2: chl orophenyl) sul fonyl - 5-met hyl phenyl am no) pent anam de;

N- ( 2- chl orophenyl ) sul fonyl -5- {3-[2-(4- %’n noi m nonet hyl phenyl ) et hoxy] -

5- met hyl phenyl
N- gﬁenzl gulep)c/)rllg'lrm%gi Q Igagkgﬁgﬁﬁ&#o%))l ‘Hh’é’hﬁ *) et hoxy] phenyl anmi no- 10
acetic aold, B2 eeumimoiiiniac gefhdmenyifa@m%gm e

et hyl phenyl ) hox ! Bhen yl am no- acet I C
{3-[2-(4-amn W{%[}lf(ﬂ-km;bmhﬂﬁmbihylj;}{cﬁ 9%(]y$t hyl ) -
eny

benzenesul fonﬁlg]hg,? hen ]:\% 3-[2-(4-am noi m nonet hyl p hoxy] phenyl }
- N- (di net hyl oxo- l?osp% tret hyl ) - benzenesul f onam de
2-chl or obeirlzehie@uﬂ%@:mﬁﬁmﬂ,o&i 8£a8?%hﬂ’%§?’heny L.l%rgbc%/]lz%neet-hoxy] -5-

met hyl pheny] e benzenesul f oni

3-[ 2- (4- anni rfb‘ Hpﬁaui?et hyl phenyl ) et hoxy] phenyl 20 ester;

2-chl oro-4-f hy S fonl -am noim norret hyl phenyl ) -
et hoxy] - 5- chI or ﬁeny } %ﬂ?&%@ﬂmu ¥1j r2-cyambenzene-

3-[ 2- (4- am neulfonanide)y| pheayl)et hoxy] - 5- net hoxyphenyl ester; 25

2-chl orobenzi\g_ﬁi‘ﬁl fonic acid, 3-[2-(4-am noi m nonet hyl phenyl )et hoxy] - 5-

et hyl phenyl feaminoiminomethylphenyl)ethox Iphenyl}-2-fi -
{2-[2-(4-gm gﬂlfgﬂa%ggt hyl phenyl ) et hyl t hi o] p)k,lgnyl enz]ém.(())!)em'&me

N-{3-[2- (4-armnoun1nomethylphenyl)ethoxy]phenyl}-2-(mﬂuoromcthoxy)-
benzenesulfonamide;
N—{3—[2-(4-ammonnmomcthylphcnyl)ethoxy]phenyl}-4—ﬂuorobenzene-
sulfonamide;
15 N-{3-[2- (4-arnm01mmomethylphenyl)ethoxy]phcnyl} ~2,5-dimethy]-

benzenesulfonamide;

N-{3-[2- (4-am1notmmomethylphenyl)ethoxy]phenyl} -5-chlorothiophene-2-
sulfonamide;
N-{ 3-[2-(4-annnoiminomethylphenyl)e thoxylphenyl}-1-methylimidazole-

20  3-sulfonamide; |
N- {3-[2—(4—aminoi1m'nomcﬂlylphenyl)ethoxy]ph enyl}-3,5-dimethyl-
1soxazole-4-sulfonamide;

N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}bcnzylsulfonamide;
N-{3- [2-(4—aminoiminomethylphcnyl) ethoxy]phenyl} -2, 5-dichloro-

25 t}:iophcne-}sulfonamidc; .
N-{3-[2-(4-aminoiminomethylph enyl)ethoxy]-S-mcthylphenyl} -2-chloro-
benzenesulfonamide;

N-{3-[2- (4—axmn01mm0melhylphenyl)ethoxy]-2-methylphenyl}-benrene—
sulfonamide; s ST

3‘*1 ¥ ‘.t ROV

|

i

l

1
]
:
i
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sul fonam de; N

( 2-[ 2- (4- ami noi mi nonet hyl phenyl ) et hyl t hi o] phenyl }-2,4,5-trichloro- 30

be- nzenesul fonam de; -- - --" : ,7 REPLACEMENT SHEET 101 N

{2-[2-(4-am noi m nonet hyl phenyl )et hyl t hi o] phenyl } - 2-chl orio«&=i sy v

met hoxybenzenesul f onam de; N-

{2-]2-(4-am noi m nonet hyl phenyl ) et hyl t bi o] phenyl }-2, 5-di br ono-

benzenesul fonam de; 5 N 99

{2-[2-(4-am nanctt hyl phcnyl ) ct hyl t44 o] phcnyl } - 2, S-di chl or o-

benzenesul foﬂgﬁgn G4 ﬂml{l%ﬂpmmﬂthﬁhhnwlbnt}mtﬁ{hmbﬂiy@hmyl}bedm;dneh| o] - phenyl }
- 2- met hoxy- 5; ul?iﬁfamﬁ genzenesul f onam de; N

{2-]2-(4-am nol m nonet hyl pbenyl ) et hyl t hi o] phenyl }-2, 3;S,6- 10

t et ranmct hyl bNR B {BMambisfmisahethylphenyl)etho -me .
{2-[2-(4-am ﬂgl m neret hyl phenyl ;)'Zt hyI% [ o]xp})’%e ' thySphm%'ier:' °8?<y-
benzenesul f o fﬂ”&@“ ™ {2-[2-(4-am noi m nonet hyI phenyl ) et hyl t hi o] phenyl }

- 3- br onohe al

{2-]2-(4- anunofym[ gﬂ-ﬁ y"ﬁlﬁgny ‘?@%gﬂ%‘}?f‘&ﬁ]g’h@ﬂml}ﬁl@pﬂ@%br ono-
benzenesul f vidfondmidd) { 2- [ 2- (4- anmi noi m nomet hyI phenyl ) et hyl t hi o] phenyl }
-2-chl oro-4-fI ﬁen enesul fonam de; or

{2-]2-(4-am N&Erﬁ%ﬁmﬁe Akoryb3[2-(4- mmmwmylghmm@y]-zo

nmet hoxybenz efegyidy C of formula I, as defined in Caim
1, provided tha?ﬁ%g?1 re ?aééé% ﬁd & ur al fragrrent of formula la and R

represents Rd-(z&ﬁldképhe%yt)@ﬁmwm Eﬂ-(ﬁ-&hiﬂ&xﬂxﬂome@ﬁylﬂﬁédylj)%ﬁmw]_gl aim1,

r ovi ded that r! . does
P etﬁy]phenylammoacetamde

N-(2-ch.lorophenyl)sulfonyl-3-[2-(4-aminoiminomethylpheny])cthoxy]-5-
methylphenylaminoacetic acid:
N-(2-chlomphenyl)sulfonyl—Z-{3-[2-(4-aminoiminomethylphenyl)ethoxy]—
S-mefhylphcnylamino}propanoic acid, ethyl ester;

15 2- (3-[2—(4-aminoiminomeﬂlylphenyl)emoxy]-N-(2-ch10rophcnyl)sulfonyl-
S-methylphenylamino}propanamide;
N-(2-chlorophenyl)sulfonyl-2- {3-(2-(4-aminoiminomethylphenyl)ethoxy]-
S-methylphenylamino} propanoic acid;
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aminoiminomcthylphenyl)ethoxy]-

20 5-methylphenylamino}prapanoic acid, methyl ester;
N-(2-ch]orOphenyl)smfonyl-S-{3-[2-(4-aminoiminomethylphcnyl)ethoxy];
5-methylphenylamino}butanoic acid, ethyl ester;
3-{3-[2-(4—aminoiminomethylphenyl)elhoxy]—N—(2—chlorophcnyl)su.lfonyl-
S-methylphenylamino}butanamide;

25 N-(2-chlorophenyl)sulfonyl-3- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-
S-methylphenylamino} butanoic acid;
N-(2-chlorophenyl)sulfonyl-4~ {3-[2-(4-aminoiminomethylphenyl)ethoxy]-
5-methylphenylamino} pentanoic acid, ethyl ester;
4-{3-[2- (4-ammomunOmethylphenyl)ethoxy]-N-(2-chlorophcnyl)sulfonyl-

30 -methylphenylammo}pentanarmde, REPLACEMENT SHEET
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not represent optionally substituted phenyl. 15. A conpound of formula I,
as defined in Claim1, provided that R5 is substituted by P(O (OR14) ORLS,

S(O 2(R16)R'" or S(O) 2N(R18) R' REPLACE. MI SHEET 30 0 6 FEB gﬂ%.jf*i,;Pg.A.r
Il MEN |' SHEET 102 16. A conpound of formula I, as defined i cHdkiph aikt!
provi ded that 1110 and/or Rl11 do not represent H or unsubstituted Cl4

al kyl. 17. A conpound of fornmula |, as defined in Caim1l, provided that Y

5 represents S(O or S(O 2. 18. Aconpog'd of formula |, as defined in

Claim1l, provigdesd epresent ructural fragment of fornula le. i
o 19. A phar rraq\ggf flﬂggép h?ﬂygﬂﬁg‘ﬂyg‘g‘ ﬁ‘ﬁ& ?Tﬁgw&nmmﬁhuglphwl)édidmygad in any
one of d ai ms Siméthylphenfamin '

Qli,@f, ally acceptable salt thereof, in
adm xture with phar maceut i cal fﬁg%t:&ec%?'abl e adjuvant, diluent or carrier.
20. A conmpound¥- °1§§fqphewli)ﬂllﬁmyl-6+’{é-[af-(%ﬁﬁnihohﬁtﬂﬁpheﬁlgl)étﬂoi -

rmacekﬂ I cal . 21.

phar maceuti cakl bl e |t thereof, for use as’a p

A conpound asg(%?tlﬁﬁ@ggﬁﬂawigm" widi sthylestes 18, or a phar maceuti cal |y
o bi ¢ 10m of .t hriarat n ronimoHi R PR blo - iz Hiattrbeadbsationyin any one
of Clains 1 tymehylphenylamisivdpemtanarhidenl | y acceptabl e salt thereof, for use
in the treat ngmn,_ thr opposi s. 3. A conpound of fornmula | as defined
in any one o;ﬁ g? al ﬁ&mgﬂwﬁgﬁ&& "§?3§Hf‘mmmmbl}lyhﬂnnpmahb?]s al t
thereof, for liamtipfdpkéhyldthine PRk cicgd'" The use of a conpound | as

r a

defined in any one of ains"1'to 18,
‘PhODYISUIfony1-3-[2—(4—aminoiminomethylphenyl)eﬂmxy]phenylamino_

10  acetic acid, ethyl ester;
N—phenylsulfonyl-—B-[2-(4—aminoiminomethylphenyl)ethdxy]phenylamino-
acetic acid;
N—{3—[2—(4—am1'noiminomethylphenyl)ethoxy]pheny]}-N-(Z-hydroxyethyl)Q
benzenesulfonamide; )

15 N-{3-[2 -(4—aminoiminomethy1phenyl)ethoxy]phenyl}—N- (dimethyloxo-
phosphinylmcthyl)-bcnzencsulfonamide; '
2-chlorobenzenesulfonic acid, 3-[2-(4—aminoiminomethylphenyl)ethoxy]-5-
methylphenyl] ester; |
benzenesulfonic  acid, 3-[2-(4-aminoiminmnethylphenyl)eﬂmoxy]phenyl

20  cster;
2-chloro-4-fluorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)-
ethoxy]-5-chlorophenyl ester:
2-chlorobenzenesulfonic acid, 3—[2-(4-aminoiminomeﬂxylphenyl)cthoxy]-5-

methoxyphenyl ester;
k2 2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
cthylphenyl ester;
N-{2-[2- (4-aminoiminomethylpheny1)ethylthio]phenyl}benzene—
sulfonamide;
N-{2-[2-(4-aminoiminomethylpheny]) cthylthio]phenyl}-2,4,5-trichloro- :
30  benzenesulfonamidc; T T T T




pharmaceutically acceptable salt thereof as active ingredient in the 06
FE-93 ~el REPLACEMENT SHEET 103 manufacture of a nedi canent for the
treatment of a condition where inhibition of thronbin is i red. 25.

use as claimed in Caim24, wherein the condition is thr onhg&%EMEBT QSGIEETI'he
use as clained in Caim24 wherein the conditiomis hypercoagulability in
bl ood and tissues. 27. The use of a conpound defined in any one of Cains |
to 18, or a 10 pharmaceutically acceptable salt thereof as active

ingredient in the manufacture of an i coagul ant. 28. A process for the
preparati on Brf‘{%&Tﬁﬁmom'ﬂmmﬂmmenﬂMhﬂMObhﬁwlis’aeshloﬂcﬁs-( a) reaction of
a conpound o or. R2 11 YH R3 wherein Rl, R2, R3 and Y are
as defined |];1"e@ ’&HL{?LZCL'C gf‘m'?vmth a conpound of formula I'11, 20
L1-(CH2) 0 B N-{2- (zvoaa@uﬁmmmahweazﬁ)em iSRRI 29 liofooUP and n and B
are as defined Caim1l reaction a conpound of

formula IV, bengnesul@nanudt,

5 N- {2-[2-(4—aminoiminomcthylphmyl)cthylthio]phcnyl}-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-

10 tetramcthylbenzenesulfonamide;

N-{2- |_2-(4-amm01mmomcthylpheny])ethylthlo]phenyl}-3 4-dimethoxy-
benzenesulfonamide;
N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl} -3-bromobenzene-
sulfonamide;

15 N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-3,4-dibromo-
benzenesulfonamide;
N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-2-chloro-4-fluoro-
benzenesulfonamide; or |
N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-S-bromo-2-

20 methoxybenzenesulfonamide.

13. A compound of formula I, as defined in Claim 1, provided that R?

represents a structural fragment of formula Ia and R represents R*,

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 R’ is

substituted by P(O)(OR*)ORY, S(0)»(R'*)R!” or S(0),N(R'*)R'2
e O R REPLACF 7T SHERT

30
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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, RS,
R4, Y, n and B are as defined in Caiml or Caim2 with a cpppgy Of -
formula V, 5 L2-S02-Ar' V wherein L2 is a suitable |eaving grd’ﬁgm&m ’tl{iﬁ”
Is as defined in daiml or Caim2; (c) for conpounds of forrmula | in

which Y represents 0 or S, reaction of a conpound of fornula VI, R R2 VI
R2 and R3 are as defined in

Y8H 10 R3 wherein Y represents 0 or S :gﬁ R,
Caim1l or Chgi ' a0 of la M, (CH2).A-B VI
wherein n and 1%’ amrgoﬁfgbglé?ioggép n é’aﬁs %“%H 8 ﬁ”‘h‘f’zﬂoﬁ@"(@)’ that Rc1$orrpounds

of formula I Mbel{llu’&ﬁemzﬁfeeéﬁﬁ{%rﬁﬁa’%‘ [ nt of formula |b or
Id, reaction of a conpound of formula \l/l I?ﬁ&glckﬁ%ZCI-B VI :

17. A compound of formula I, as defined in Claim 1, provided that Y
5  represents S(O) or S(0),.

18. A compound of formula I, as defined in Claim 1, provided that B
represents a structural fragment of formula Ie.

10 19. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 18, or a phaxmacoutically- acceptable galt thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

20. A compound as defined in any ome of Claims 1 to 18, or a
15 pharmaccutically 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 usc 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, 0ra

pharmaceutically acceptable salt thereof, for use as an anticoagulant.

24. The use of a compound I as definced in any one of Claims 1 to 18, or a

pbarmaceutically acceptable salt thereof as active ingredicnt in the

EpL N SUERT
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I R3 NH wherein B 1 represents 1, 4-phenyl ene or 1, 4-cycl ohexylene and R1,
R, R3, Y and n are as defined in Cdaiml or Caim2 wth amoni a gas;

[ FE6 PLAA.C , MENT SHEET UU-F-;.1\CE.MEN | SIif:1 '; 2001 é@ﬁ&ﬁﬁm ;SHEET
conpounds of formula | wherein B represents a structura fp t o

formula I'b or Id, reduction of a conpound of formula IX, R R2 I \ HIX Y
--(CH2)~--B4 H R3 NOH wherein R, R2, R3, Y and n are as defined in Caim
1 or Jdaim2 and B1 is 5 as defined ve; (f) for conpounds of fornula I

wherein B represents a structural fragmnent of fornula Ib or Id, reaction
of a conpoundasutacirg,ph axmedicapgent for the treatmept) of B condition wheteein R |
R2, R3, Y angl4:n: dafl | aiml or Caim2 and B is 10 as
defi ned abovg?}h?lé);%%g?ﬁrgom‘%§ﬁggﬁ'g?& ormula | wherein Y represents S(O or
S(0)2i oxidation of a correspondi ng conpound of forrmula I wherein Y
represents

25. The use as claimed in Claim 24, wherein the condition is thrombosis.

26. The use as claimed in Claim 24 wherein the condition is

hypercoagulability in blood and tissues.

27. The use of a compound defined in any one of Claims 1 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:

1s  (a) reaction of a compound of formula II,

R1
R2

YH
R3
wherein R!, R%, R? and Y are as defined in Claim 1 or Claim 2 with a
compound of formula III, |
20 L'-(CH,).-B I
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,




S; (h) for compounds of fornula | wherein Z represents N(R) and Rs is
represents optionally substituted Cl.6 al kyl, phenyl or C _3 al kyI phenyl ,
reaction of a correspondi ng conmpound of formula | wherein Z repr'eséntis’; ‘NH
with a conpound of fornmula X, L2-R$a XI wherein R$b represents opti onal | y
substituted C -6 allcyl, phenyl or C1.3 20 al kyl phenyl and L2 is as
defined above; (i) for conpounds of forrmula | wherein Z rg Sy
R5 represents Cl -6 al kyl, phenyl or ﬁ 3 aI kyl phenyl , a EPZX?\%MY&
substituted and/or term natggd by C(O reaction of R correspondi

conpound REPLACEMENT SHEET |[106 of formnul a I V\,her ein RS replegentsi @ho6
al kyl, phenyl or C1.3 allcy Rl R2a all of which are subpt|tuted and/or
termnated, by C(O ORI, a ROr'1is as defined in aiml prTarm2Z, wih

conpound of fornula X I, Z |1 XIl 5 wherein R10 Bhd R_'_are as define
in CdQaiml or Caim2; (j) ase ﬂs_@‘ formula | wherein Z represents
N(RS) and RS represents A’ .6 al kyI, 'ényl or Cl.3 al kyl phenyl, all of
whi ch are substituted ahd/or term nated by C(O OH, hydrolysis of a

correspondi ngy a f | a_l i n represents Cl.6 al kyl,
phenyl or Cl CsJ |Eeji}hafr)lf§l angﬁuo? Té%%a%{fams‘?}gﬂwemS%d/aod

term nat ed b;Z,(KSZR maﬁnga.réQBrdeﬁﬁéH @%é-n k) for cogpounds of
formul a | vvher ‘ﬁ represents N(R5) and I?Aerlglélgent“sn %II'—;‘DEWQB? ) OR9 and
a

RO is as def |°|§ saiml or Claim 2, reacti on of a correspondi ng
conpound @f formula I wherein Rizrsecgrgg,ents H 15 wth a conmpound of
formula XII, "M \'

wherein L? is a suitable leaving group and Ar' is as defined in Clai.ﬁ: 1or
Claim 2;

(c) for compounds of formula 1 in which Y represents O or S, reaction of a
compound of formula VI,
R1
e
Vi
YaH
10 RS
wherein Y’ represents O or S and R', R? and R? are as defined in Claim 1 or
Claim 2 with a compound of formula V1,
HO-(CHp),-B VII
wherein n and B are as defincd in Claim 1 or Claim 2;
15 (d) for compounds of formula | wherein B represents a structural fragment
of formula Ib or Id, reaction of a compound of formula VIII,
R1
R2

OCH,CH, vili

Y—(CH:),,-B~<

wherein B! represents 1,4-phenylene or 1,4-cyclohexylene and R!, RLRY Y

and n are as defined in Claim 1 or Claim 2 with ammonia gas;

R3



CH2(r)CH C(O) OR9 XTYI wherein RO is as defined in aiml or Caim?2.
f~npm RE- PLA ,.,. '
ha o Ts O OHE M REPLACIMENT SHEET]cpuaCement v
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(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

H, X
Y—(CH_,);—B"

R2 NOH

wherein R!, R% R?, Y and n are as defined in Claim 1 or Claim 2 and B! is
5 as defined 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,
R1
R2

Y—(CH,);—B~CN
R3
wherein R', R?, R?, Y and n are as defined in Claim 1 or Claim 2 and B! is
10 as defined above;
(g) for compounds of formula I wherein Y represents S(O) or S(O),,
oxidation of a corresponding compound of formula I wherein Y represents
S;
(b) for compounds of formula I wherein Z represents N(R’) and R’

/

15 represents optionally substituted C,.s alkyl, phenyl or C,. alkylphenyl,
reaction of a corresponding compound of formuja I wherein Z represents
NH with a compound of formula XI,
L:R* X1
wherein R represcnts optionally substituted Cy alkyl, phenyl or C;
20 alkylphenyl and L? is as defined above;
(i) for compounds of formula I wherein Z represents N(R®) and R’
represents C; 4 alkyl, phenyl or C,_; alkylphenyl, all of which are substituted
and/or terminated by C(O)NR')R"!, reaction of a corresponding compound



10
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of formula I wherein R’ represents C, ¢ alkyl, phenyl or C; 4 alkylphenyl], all

of which are substituted and/or terminated, by C(O)OR’, and R’ is as
defined in Claim 1 or Claim 2, with a compound of formula XII,
HNR')R" X1
wherein R' and R"! are as defined in Claim 1 or Claim 2;
() for compounds of formula I wherein Z tepresents N(R®) and R’
represents C,.¢ alkyl, phenyl or C, ; alkylphenyl, all of which are substituted .
and/or terminated by C(O)OH, hydrolysis of a corresponding compound of
formula I wherein R’ represents C,. alkyl, pheny! or C1.; alkylphenyl, all of
which are substitutcd and/or terminated by C(0)OR® and R® represents C, 4
alkyl; or
(k) for compounds of formula I wherein Z represents NR?® and R’
represents (CH;);C(O)OR’ and R’ is as defined in Claim 1 or Claim 2,
reaction of a corresponding compound of formula I wherein R® represents H
with 2 compound of formula XIII,
CH,=CH-C(O)OR® X

wherein R’ is as defined in Claim ] or Claim 2.
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