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| NHI BI TORS = WOMIAZy of the Invention 5 This invention rRITSRSI/08150
novel pharmaceutically useful conpounds, in particul ar competitive

i nhibitors of trypsin-like serine proteases; especially thronbin, their

use as nedi canents, pharnaceuti cal osi tions contai ni ng t hem and

co
synthetic rout NEW AMIDING RERIYATIVES ANBEHFIR KISE AS THROMBIN
coagul ation is cess involved in both haenpstasis (i.e. the
prevention of m&%@grom a damaged vessel) and thronbosis (i.e. the 15
formation of a blood clot in a blood vessel, sonetines |eading to vessel
obstruction). Coagul ation is the result of a conplex series of
enzymati c reactiield of $he Kventionhe ultimate steps in this series of
reactions is the conversion of the 20 proenzynme prothronbin to the active
enzynme thromnx n. . Thrombin is known to play a central role in
coagul ation.. It _actjvates ‘platelets, leading to platelet aggregation,
converts fibri ndyeninventoni telates to mevehmharmakeutically wsefils componhdsednis! y

into fibrin pol [ and 25. actiyat.es factor XLLI, which in turn )
crosslinks the r%gﬁ?ﬂé? SOMPEHR ﬁ"ﬁ%@fﬁl trypsipgike,sering protesssse espanialisi n

encrat i on of - (TG AFLEL ag nelicaRfiad pHafmpcefiiod B ot i Selifbig  on

of platel ets amkerhhind syndhetioroated torthail pﬂwhagoﬁ.o of fibrin, effective
I nhibitors of thronmbin would therefore be expected to

10

Background

Blood coagulation is the key process involved in both haemostasis (i.e. the
prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
ts formation of a blood clot in a blood vessel, sometimes leading to vessel

obstruction).

.Coagulation is the result of a complex series of enzymatic reactions. One of
the ultimate steps in this series of reactions is the conversion of the

20 proenzyme prothrombin to the active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
. platelets, leading to platelet aggregation, éom-rerts fibrinogen into fibrin
monomers, which poiymerise_ spontaneously into fibrin polymérs, 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




PCT/ SE97/ 01150 2 exhi bi t
antithronbotic activity. In addition, antithronbotic activity would be
expect edW98M42nhanced by effective inhibition of the posiRGHEENOEWBack

mechani sm 5 Prior Art The early devel opnent of | ow nol ecul ar
wei ght inhibitors of thronbin has en descri bed by C aesson in Bl ood
Coagul . Fibrinol. (1994) 5, 411. 1Q.. Bl onback et al (in.J. in. Lab.

d
Invest. 2&xhihipantithrombotig activatyo Iy addifion, agtithromhafigagtivithwenldbe pased
th ' ' ht,uat aqle | Lte, f th
1 br  mogeRRRpastto R ihageSq B £RAAVE PhitklEn of B PO eCtioBbak  hoce

aut hor s smﬁj the~-t+i pepti de sequence Phe-Val -Arg (P9- P2-P 1,
hereinafter retferred to as the P3-P2-P1 sequence) would be the nost 15
effective inhibitor. Thrombi n i nhi bitors based on di pepti dyl
derivatives with an [err],[err]-am noal kyl guanidine in the Pl-position
are knownPrieamAy® Patent N err] 4,346,078 and | nt er nati onal Pat ent
Application WD 93/11152. Simlar, structurally related, 20 dipeptidyl
derivatives have al so been reported. For exanple International Pat ent

i . / i WM LT oof « O, .
AP hoet ) RereAiia AYeinpufent BA1RHP afdIERAHE Sidhe Sintifies S Wirfibin has
am noal ky e&&'fa&'b@liimRgrcta!ess&ii:pmbba@baﬂrpmmmm piy.cation 0 648

780, discloses conpounds with, for exanple, cyclic am noal Kyl ‘guanidi nes 25

i n the Pl-position. Thronbi n inhi bitors based on peptidyl derivatives,
al so having cyclic am noal kil guani dines (e.q. either 3- or 4--
am nonee hBlombick es@ §imbfhay Labninvesh 34, suppl. 3@3& £P0012693) renorted r om

Eur opean t%%%?n%in%%h%?&s aatsle "on e4 %%,5%8 1acic? sgc?l?exg)c%Gsi na?ec? a%lulnd7 Zl'?e'

cleavage site for the fibrinogen A« chain. Of the amino acid sequences

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

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

Thrombin inhibitors based on dipeptidyl derivatives with an o,w-aminoalkyl
guanidine in the P1-position are known from US Patent N° 4,346,078 and
International Patent Application WO 93/11152. Similar, Strucmrally reléted,
20 dipeptidyl derivatives have also been reported. For example Intehxational
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 example, cyclic aminoalkyl gﬁanidines

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.
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i nhi bi tors ba¥Q9%8#42% i pepti dyl derivatives with argini ne al dehy&ET/SES7/i150
the Pl-position were first disclosed in Eurgpean Pat ent Application 0 185
390. 5 More recently, arglnlne al dehyde=based pepti dyl derivatives,
nodified in th

P3- J L b ted. .F
| nt er nat i onal %&F@H}bm egﬁ@b‘;q?'g&Pﬁ?fxgﬂé%%gprﬁaggréeﬁ?’%@f%g@e mEFBR? aldghygde

pat ont Appi | cath s PPRGEAb $ SHEEARClocs R 0B AR ity HppiRsiRT R Es

10 - I'nhi bi t ogggof serine proteases (e g. thronbin) based on electrophilic
ket bnes in the Pl-position are also known. For exanple, European Patent
Application 0 195 212 discloses peptidyl [err]-keto esters and am des,
Eur opean Pat ent Application 0 362 002 fluoroal kyl am de ket ones, European
Patent 15 Appl Maore mnemtlgmgmne[aédepl}ycIeebaqed[mpqul rdremrawea;rmudﬁmd inrtte

o rne [ nesmodBBhp B oo Sepcatoks o ARl amebapal Poot
I nhi bit f 1
li(r:]i 121 ::Ie?ir\s;a'?i vgﬁ’gﬂ%“g%’él W eéj ng?ﬁ?%?fr?%ﬁl u ana‘ﬁd§ e@‘[r?%g'éo Oéﬁngl :

known from Eur aﬁéheﬂ‘tﬂﬁp@w Rs1AAidd d8RIsS8Ad Eur eMP fﬁtéxﬁcﬁ,??hﬁaUO

t hronbi n i nhi bi tors based on pepti dyl derivatives been closed in
Eur opean Pat enQ 452§ dDimethy] ahsndelic amﬂslmtthsrm-pomionPatent 25
Applications WO 95/ 35309, WD 95/23609 and WO 94/ 29336. Mor eover,
achiral throebin inhibitors based on am nopyr| di ne and am nopyri dazi ne

FR Ol 1 o AL MR R T - I
thrombin i nhi bjf 411846 HER dte 2P dWn PRE eXirifle? BafopdnPACAEA pplication
0 195 212 discloses peptidyl a-keto esters and amides, European Patent

Application 0362 002 fluoroalkylamide ketonés, European 'Patent

15 Application 0 364 344 ¢,B,6-triketocompounds, and European Patent

Application 0 530 167 a-alkoxy ketone deﬁvaﬁves of arginine in the P1-

position.

Other, structurally different, inhibitors of trypsin-like serine proteases based
20 on C-terminal boronic acid derivatives of arginine and isothiouronium

analogues thereof are known from European Patent Application 0 293 881.

More'recently, thrombin inhibitors based on peptidyl derivatives have been
disclosed in European Patent Application 0 669 317 and International Patent
25 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 Application_s 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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4 Med. Chem Lett. 7, 1283 (1997). However, there remains a need
for effective inhibitors of trypsin-like serine prot eases, such as
t hronbi nWaP¥PM22 s 3 particul ar need for conpounds which PCIVEENBGIMOoral |y
bi oavail abl e and selective in inhibitipg thronmbin over other serine

prot eases. Conpounds which exhibit conpetitive inhibitory activity
ected to be especially useful as

- towards t be ex

anticoagulr&ﬁﬁgbbg'ﬁﬂ‘ tﬂa@?e?aol 3 R199B- t her apeutic treatnent of thronbosis and
rel ated di sorders. Di scl osure of the Invention According to the
I nvention there is prOV|ded a conpound of fornmula I, [err] 15

20 whekRiwever, #étetentaindd held gg%gftgéqvé Hbibis 6 (Y Blin 1HRO0E e ?‘; -

formula |l a

and the ophsteasespsacleas shridfbin. 'Ihéﬁﬁ’s%%ﬁiﬁ&ul&%ed\'ﬁﬁ@om owtds Whigsent s one
or nore optional substituents selected from CH, halo, 30 cyano, nitro,
C(O OR6s arebetinprally binavailebly and kelectiviin inhibitingathrembin aves cihér

serine proteases. Compounds which exhibit competitive inhibitory activity

towards thrombin would be expected to be especially useful as

anticoagulants and therefore in the therapeutic treatment of thrombosis and

related disorders.

10

Disclosure of the Invention

According to the invention there is provided a compound of formula I,

15 F{1
RZ

Y——-(CHZ)n——-B
R3 |
20
wherein

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

ZSO2—Ar! . la

- F

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)ORS, C, ;alkoxy or C,. alkyl (which two latter groups are
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substituted amd 980122 m nated by one or nore hal o or hydroxy PCT/SEAO1150r
N( R7) R8; R4 represents H, OH, halo, cyano, nitro, C(OOR6, (err] '
al koxy or CJerr] alkyl (which two |att@r groups are optionally

i substituted and/or term nated by one 5 or nore halo or hydroxy group) or
N( R7) R8; Acptionpllyssuhstitptedngnd/ocCiterminatddc plypomm i, more balo or hydroxy

C err] al kyl di phenyl, r,béy.cl oal kyl , Clerr]-alkyl-Clerr]-cycloal kyl,

. (err]-alkyl -dig-r&%} P}'I\i{& al kyl, naphthyl, {err] al kyl napht hyl ,

~thienyl, inidazgl i | f_uhi b bst i f ut
one- of ror e subetePTERpE B3, Hajo. Bverd; ot COTRIRGCrp kBN S i Sk
| k iR i anal|
Subst1 ut 60 ang I R o e SR EhARR By pre

R5 -fepresents lor by hhloabkhydrdﬁ}egvduxgrorCNSRF)le,m kyl phenyl (which three

latter groups are opt ionally substituted and/ or term nated by one or

more 15 subst Arugepresentscphanyly G alkylphenyl, €3 radkyidiphenyl, (CO) Sf¥loalkyl,
O N( R10) R11, OL(R12 . P(O 4) OR1R, S(Q) 2(R16) R17
SLO) 2N R18) R16Ci el ksxplastiorl, | b srl i -exalbalkybus daphtbel, orGups
tionall it ed o ' e, hal

hyar omy. or oup) 28 GRSy £OHREAVE" imidazhB1 DERESLNYE it O P Bisdiens)
20 R10 and R11 mm@aq@r RSRiMstithent8eR o
C(O)O?Zg,n Cfltharr] al k bh%v?/r&].?g?] Iattgﬁxegroupcfeg%ﬁ?r%%%%ﬁpﬁ?%d
and/ or ter mnaCe@)ORS, C,qatkaxy opi salkyl (whivh mcllwéregrohgﬁfﬁr@[%ﬂdn yl,
OR27, N(R28)R29,. (O OR30 C(O) N(R31) R32, P(O) (R33) R34, P(O) (OR35) OR36
and S(O) 2N( Rsnmgu ed an&%imma%sh@y one or ggerh dalaior hytdrexyi groupProrat om

to which they (ﬁ7i7${ attached, forma ([err] nitrogen-containing, aromatic
or non-aronatiT, r) Q) which ring may contain a further heteroatom or

group (as apprep 'ﬁxteg Sghec f ) an MRy, fur r be

substituted byRo?\-é orébnts ﬁb&l:a‘ %%gbi@g%ﬂry?oge é%?elgﬁlﬁﬁg%xl%lﬁlt,hrﬁ 5}%542

or (O N(RA3) Fgrbups ale SeptiitallyR:ubstiited Rérd/ap dteidiin ,'atedeagn fAFt b¥ more

represent Hor Cerr] alKyl, which 30 latter group is optionally

subst i t ut ed rarswbstituent selestatifiom €, balojoyano, nitro, C(O)OR®, C(O)N(R)R!,
P(O)R')R", P(O)(OR)ORY, S(0),(R')R', S(O),NR™RY, C, calkoxy or

C,s alkyl (which two latter groups are optionally substituted and/or

terminated by one or more halo or hydroxy group) or N(R**)R?);
Y represents O, S, S(0), S(0O), or N(R?);

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

25 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 HorC, alkyi, which

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

A S e T 3 TP L TR I T S I T I e e TR M A T AR T T T
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6 substituent selected from C(OR45, C(O OR46 or C(O N(R47) R48;

at each ocedygames; R6. R7 and R8 independently represent Hor (Cferr] alkyl;

R9, R12, R13, Rl14, R15, R16, R17, R18, R19, R20, R21, R22, %@4%155

R26, R27, . R33, R34, R35, R36, RS% R38, R39, R4l1l, R42, R43,

R45, R46, R47 and R48 I ndependently represent Hor Cerr] alkyl;
N representsubdtitdent 2 . as P AL esents 1, 2, 3, 4, 5 or 6; and
B represents a struc?b%gﬁpégbm)%f’ ?@%R}EPDC(Q)N(M)RI“;I e [err]

wherei n  1Gat¢achrutcirarded §¥e sr;epresent .a single bond or CHZ, or
a phar macegid' (ﬁa{gl saccept abl (Ia@sa t H@?@o@%ﬂgyépﬁmatliefﬂlgeﬂm as "the
»#¥e 1N

conpounds v&IL,iRKY RIS, R? RISTIg?CcRep 220%, 54 i nyention may —
exhi bi t taw®nBhj ?g;, %Iﬁ taptoneric 15 PR T mkutﬁgr Rﬁgrl&z&‘ Rit,e

incl uded wit i ft ¢h& sdopeRot, Rife R¥yRM,i R¥®, R*® Rﬂ'hﬁmogpwﬂ{@smc% the

I nventi ol q%h?gn 0 in o or pore asynmetric’ = cdarbdrat Rind may

t her ef ore exhi'bi -ot%?i s or Gradallkeykoi sonmeri sm Al l

di ast er eoi aq&pfg‘seﬁgyo,bg Q,egq;raa.ed using conventional techniques, e.g. 20

. chromat ography or fractional crlystallisation. The various stereoisoners may

be isol at ep TEpreseqiar Kt2,03) Qfsq,rr@;c&mc or other m xture of the conpounds
B represents a structural fragment of formula Ib, Ic, Id or Ie

B . b

b
: k

wherein

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

or a pharmaceutically acceptable salt thereof (hereinafter referred to as “the
compounds of the invention”), |

The compounds of the invention may exhibit tautomerism. All tautomeric

1s forms and mixtures thereof are included within the scope of the invention

The compounds of the invention may also contajn 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
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conventional , WOPBM4Rctional crystallisation or HPLC t echni queECTISES7/01150
Alternatlvely the desired optical isoners ma, be made by reaction of the
appropriate optically active starting nateri aI s under conditions which wll

i not cause racem sation_or _epinerisatian, @g‘é derivatisation, for
- exanpl e-wi th 5usingofeBYientignalc r-‘eg f &apswe%l syystallisatien or SIPLEe techniques.

Chr omat ogr aphy SlEmalEIhe dosiia PURTibaRE, B B ofadh pireattipr nt tne
o, "R10, RL1, RABTOPRRL °&‘i°a“>%“§we Fo RS fierchpdiigg fmich pil By

R23, R24, R25, ERfse 133émiddtion 6P Epinkitisatida] or B32derivatisgBon Rect: eﬁiﬁple%ﬁh
R37, R38, R39, R40, R41, R42, R4 R44, R45 R46, R47 and R4S

represent; the alHonhoqiaral azid iquWpﬂd]yyMpaaathn df plhmd;dsterebmmy@émﬁti%s

al kyl di cycl oal kg and al kyl napht hyl gro% Ar 1 nay represent; the
al kyl part of abxycenwensiongl omgansu{eesh Léﬁ) pmetegraphyanaver isdiga)gralips

15 which R3 and R4 nay_represe ar_or anche saturated or
unsat ur at ed, cyXFIee! %&“ﬁ’éy%ﬁe %‘Ci%ﬁ%&h“ h?%g %B‘ 39 Msubstituted or

t erm nat ed (as appropriate) by al kyl or al koxy, such substituents may be

| i near or branched, saturated or unsaturated, cyclic or acyclic. 20 Hal o
groups which R3A ﬂ?ﬂ ngﬁugsawhﬁhrké,em RHRY R, fR‘l;cRb RENRYr RIZDRGR 4, RN .
I odo. When Arl an

are substituted by _hal ORZ? substltuents i ncl udé

fluoro, chlone, RE; &G &ﬁde PR, R?, RARZ Ry , BA, R?é R%; B3Y RipR,n
(he, ragments, okl GEkae b gl 2Rl RATls 8 B Bl B8 BORdg e
spect i 2l 22m@ameg%%§éeftﬁe Frorihhon &ld%@fe%ﬁﬁ% Shese e
that: alkyldicycloalkyl and alkylnaphthyl groups which Ar' may represent; the
alkyl part of alkylphenyl groups which R’ may represent; and alkoxy groups
15 Which R? and R® may represent, may be linear or branched, séturated or
unsaturated, cyclic or acyclic. When Ar', Rs, R¥ or R are substituted or
terminated (as appropriaté) by aikyl 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 include

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 provxded a compound

30 of formula I, as hereinbefore defined provxded that;
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represents a structural fragment of formula la and R2 represents R4; (b)
Arl reprWOS8(03423pt i onal | y substituted phenyl; (c) R5 (RCT/$EH/01150
substituted by P(O (OR14)0OR15, S(OL2(R16)R17 or S(O 2N(R18) R19; s
(d) R10 and/or R11 represent H or unsubstituted Cerr] alkyl; (e) Y
represents Q, S or N(tRS); (f).B represents structuyal fra nent of
formul a |6 Rerepresents a structuzal, fiagment of fopmufafa 2ad R} represends Rivent i on

or ovi dod N FEbrEsgtrBiRfay bl Bl shebvk e {Fognent of formia ia and

Rl represgnt sph4;; b) itHRes (Y Pt i 15 tituted
A B i St S Pdt°) sefshittien b?%(%@(j&glii;j&%,’ s?@jéﬁlmn‘s‘gr

S( O 2N( RIS(PABIR*)RIY) R10 and/or R11 do not represent H or unsubstituted
Cerr] alk I;mlS (e) erepresents S(O .or. S(OQ 2; f) B represents a
struct us aﬂfﬁfRagﬁf@{@l‘ B represent Heor unsubstipitediC eplkybent s a struct ural

f ragnment fornmula |b_ Id, .lc in which latter fragnment X1 and X2
both repr %t’%?n%rgﬁgp’éﬁggkounds of the 20 invention include those

whor oi n: O TRERERMs 3 structurst BaBhleRf XA IO BT L L R

represents R4, Z represents Oor N(R5), in which latter case R5
represents Cferr] alkyl 25 substituted by C(O N(R10)R11; R3 is not
present, Accordimg teatfurtiret hgpectaiflthe invention thexy is providdd a ep

substituted_ phenyl; Y represent n, represents 2; 30 B represents a
struct & acrfd fqragﬂ%rls ag hereibefore Ee?fi’m% provided that:

(a) R? represents a structural fragment of formula Ia and R! represents R%;

(b) Ar' does not represent optionally substituted phenyl;
(c) RS is substituted by P(O)OR™)OR", S(0),(R*)RY or S(O),N(R®R":
(d) R" and/or R" do not represent H or unsubstituted C,, alkyl;
15 (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

20 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? represents R,

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

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

Ar' represents substituted phenyl;

Y represents O; |

n represents 2;

10 B represents a structural fragment of formula Ib.



WO 98/ 01422 PCT/ SE97/ 01150

9 Preferred conpounds of the invention include the conpounds S
1 to 55. WO 83/8k422 i on According to the invention there ig%&?é%’ﬂkl?
provi ded a process for the preparation of conmpounds of fornula | which
conpri ses: (a) reaction of a conpoundgof formula II, [err] 10
I 15 wherein R, R2, R3 and Y are as hereinbefore defi ned vm'th a

conpound of {l% R dobh ipounds of the ﬁnverxtxon include the c ﬁiﬁ e les

[11 . wherein represe S a sul eavi ng group (

i odo, 20 nesylpigsstriflate or arylsulfonate) and n and B are as

her ei nbef ore defi ned, for exanple between 0 and 100[err]C in the presence
of “a suitabl e base (e. g pot assi um carbonate or. triethylam ne) and an
appropriate solvent g acetonitrile, tetrahydrofuran or

dlnethylforna ERBara|QE5 (b) reactlon of a compound of formula IV,

5

According to the invention there is also provided a process for the

| preparation of compounds of formula I which comprises:

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

10
R1

H2
i
YH
15 R
- wherein R!, R?, R® and Y are as hereinbefore defined with a compound of
formula III,
L'-(CH)-B .= I
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 dimethyl_formamide); .

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

30
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10 [err] wherein one of Rla and R2a represents ZH and the
ot her represents R4, and Z, R3, R4, Y, n and B are as herei nbefore
defi ned Wois®148npound of 10 fornula V, ' PCT/SE97/01150
L2- SO2- Arl V  wherein L2 is a suitable | eaving group
(e.g. chloro) and Arl is as her ei nbefjgre defined, under conditions which
are well known to those skilled in the art, for exanple in the presence
of a suitable base (e.g. pyridine or 15 sodi um bi carbonate) and, if
appropriate, a suitable orpgdaic solvent; (c) for conmpounds of formula |
in which Y represents O or S, reaction of a conpound of fornmula VI, [err]
20— R2a _ VI
v
s Y——(CHZ)n-—B
R3

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,

L%-SO,-Ar' _ A"
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

15 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,

20

A

25
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.



25 wherein Ya represents Oor S and R1, R2 and R3 are as hereinbefore
defi ned with a conpound of forrmula VII,

HO- ( CH2) n- B WO 98/01422 VI wherein n and B are as her BFRSEIGIAS
defined, for exanple at or below room 30 tenperature in the presence of an
appropriate coupling system (e.g. Vi@ 98/ 01422

PCT/ SE97/ 01150 11

di et hyl azodi Caqi%l(%iﬂéﬁc@ gdté’hé‘rm’lcﬁ?ﬂf RYIpAOLp mé)aaxﬁwat %ahabxy %hﬁic

solvent (e.g. or "conpounds of fornula |I Wherein

B represents %oﬁvéﬂtf% atbu'hhydmfﬂfarﬁ, of formula Ib or Id, reaction of a
conpound of formula VIIIl, [err] VI wher ei n

Bl represents 1, 4-phenyl ene or 1, 4-cycl ohexyl ene and R1, R2 R3, Y and n

are as herei nbefore define or exa roo

1) fer sramanads Gf rgting o actem, Brleptalnt. stushial faemens
ot Hgﬁgﬁgure | g@: 5 % I5UPRE S etfln | rargmrﬁ meafefomm&fsems 2
struct ural ula 9 f‘#& gcl? 8? PRl or cOfpound of

formula I X, [err]

R! .
-
| " OCH,CH,
Y—(CHn—8! \< | - Vil
~ NH

RS

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

(¢) for compounds of formula I wherein B represents a structural fragment

of formula Ib or Id, reduction of a compound of formula IX,

R‘l
15 _ R
- NH, _
Y—(CFlz)n—BL—< - IX
NOH _—

RS

20 wherein R}, Rz, 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. Pd/C or TiCl,) and an appropriate organic solvent; : -




15 20 wherein Rl, R2, R3, Y, n and Bl are as hereinbefore defined
I n the presence of a suitable reducing agent (for exanple by catalytic
hydr ogenation in the presence of e.g. Pd/C or TiCd 3) and an appropriate

organi c J¥P9¥A422 . WD 98/ 01422 PCT/SE97/01150
PCT/ SE97/ 01150 : ' 12 (f) for
conpounds of formula | wherein B repregents a structural fragment of

formula I'b or 1d, reaction of a conpound of formula X, [err]

Y- (CH2) n- RL , R3, Y,
» and b1 Atk kopmponngs of formula [ wherein, B ftpresenty’a s“@%hﬁ?f BERMET cxanpl e
under ref |gpforinild ToRorCRE Ye8cibén %Mbéﬁ:?bﬁn&ﬂiﬁfo‘fﬁfulé trimethyl
al unmi niun) and an appropriate organic solvent (e.g. to uene) (g) for
compounds of formula | wherein Y represents S(O or S(O 2, 15 oxidation of
a correspondi ng corrpo1und of formula | wherein Y represents

R

5 R?
Y—(CH,)Jn—B1—CN X

R3

10 wherein R', R%, R?, Y, n and B! are as hereinbefore defined with ammonium
chloride, for example under reflux in the presence of a suitable catalyst (e.g.

trimethyl aluminium) and an appropriate organic solvent (e.g. toluene);

(g) for compounds of formula I wherein Y represents S(O) or S(O),,

ts oxidation of a corresponding compound of formula I wherein Y represents
S in the presence of an appropriate quantity of a suitable oxidising agent

| (e.g. m-chloroperbenzoic écid or sodium 'périodal_fe) and an .appropriate

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,
reaction of a corresponding compound of formula I wherein Z represents NH
with a compound of formula XI,

L%R* ' X1

2s 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



S in the presence of an appropriate quantity of a suitable oxidising agent
(e.g. mchl oroperbenzoic acid or sodi um peri odate) and an appropriate
organi ¢ sol venWO9/3#2(h) for conpounds of fornula | wherein Z r &GIEEEAPLISO
N(R5) and R5 represents optionally substituted Cferr] al kyl, phenyl or

C err] al kyl phenyl, reaction of a correspegdi ng conpound of formula I
wherein Z represents NH w th a conmpound of fornula X,

L2- R5a 25 wher ei t 'gﬂg}, et e, : I |
phenyl or (err ](f]"6 a?k'{if}@%ﬁ%&; Ir&:ﬁgg Ld% | ?s‘yrfsﬁel%) gpgbﬁg?fgﬁe%eﬂﬂgggﬁth?Oarnd/or
exanpl e in the pesinated byoC(OUNRIR! 'hasactien ®f Smﬁrtﬁipbﬂdiﬂgdeo%sgund of
pot assi um car bonate) and an asopropri ate orﬂggi c. sol vent (e.hg. ); 30
y

(i) for conpoundermualai bmherein RwrepresentsyCy g pled cphenylional, zallyiphenylatleft s

WD 98/ 01422 _ ,
PCT/ SE97/ 01150 Which are substituted and/or terminated, by C(O)QR’, whergineR? Jis as

er mi hatod by *CPERPRyRePmB: Wit Tomitbunll'bE faheXIE L i of

formula | wherein R5 represents (Clerr} l,o%mhe_nyl or (err] alkyl phgpyl!,
all of whi ch are substituted and/or term hated, by C(O OR9, wherei’n RO
is as 5 herei ndfeptin R¥ and®R" aré bs deceinbeford defirfed; fut @xanble (in the case

HN( R10) R11 o . Xl | wherein R10 and RI1 are as
her ei nbef ore dewhesel R*frepreseatsoHy ini thetpresenceeof suitalile mecaplingpsystemt (&.4))

in the presence_o I.Labl e ilng system (e.q. PCC/ HOBt  or

EDC/ HOBt) and apéqﬁéémt Eﬁ;f/@iﬁée %Bf §B@P(é?#em3515’ slvenio(esi DNFe)
or (in the case : aLep 8 kigh ) eftechRR erature in
the presence 'gf O%%é{%ﬁﬁgéﬁa@%ﬁg%%%j’ l\llégljﬁt i(( er.eg‘.t U—Inb"‘ agﬁynis at"room
acetonitrile); temperature!ifl thePreSsiESoPhn Xppropriatt WeahRI sbi PROH
N(R5) and R5 re;ﬁa%%ntsef%tg[cei??] al kc)’/l ,np??gfgi? or er’r]gbalz?(rgltleglggny , all
of which are subsace¢tonirileypd/ or term nated by C(O OH, hydrolysis of a
correspondi ng conpound of formula

(j) for compounds of formula I wherein Z represents N(R®) and R® represents

s C,4 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%) and 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 XIII, _ .

25 . CH,=CH-C(O)OR’ XIII -
wherein R’ is as hereinbefore 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 commercially availéb]e, are known in




| wherein

whi ch
Cerr] al

R5 represents Cferr] alkyl, phenyl or Cferr] alkylphenyl,

are substituted and/or termnated by C(O OR9 and RO represents
kyl under conditions which are well known to those skilled in

of

the art; wovoR@az2 (k) for conpounds of formula | wherein Z PEFFEEENLIY N(R5)

and R5
reaction
Hwth a
CH2=CH C(
her ei nbef
catal ytic
Conpounds

represents (CH2)2C(O OR9 and R9 is as hereinbefore defined,

of a correspondi ng conpoung of fornmula I wherein RS represents

conmpound of forrmula X1, 25
@éﬂg ture are avall? e usmé Addwn tethf tﬁieg FRg Seﬁﬁ'lep

SFIREH, OF oF Cexa l'uxing In presenc

WD 98/ 01428mpound of formula XIV, PCT/ SE97/ 01150

14
exanpl e
of a

wherein3Yb represents Y or Ya

her ei nbef

for exanple under simlar cdf
synt hesi s of conpounds of f

10

the literature or are avail abl e using known techni ques. For
conpounds of formyLae Il and VI may be prepared by reaction

conmpound of formul afKi'y, [err] 5 XIv 10

ore defined with a

_wherein Y® represents Y or Y* as appropriate and R**, R* and R? are as

15

hereinbefore defined with a compound of formula V as hereinbefore defined,

for example under similar conditions to those described hereinbefore for

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

Compouhds of formulae III and VII are commercially available, are known

in the literature or are available using known fechniques. For example

20

25

compounds of formulae III ‘and VII 'wherein B represents a structural
fragment of formula .Ib or Id may be prepared by reaction of a
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 compounds of formula I

(process (d)).

- Compounds of formula IV may be prepared by reaction of a compound of

30

formula XIV wherein Y".represents Y and Y is as hereinbefore defined with
a compound of formula III as hereinbefore defined, for example under

similar conditions to those described hereinbefore for synthesis of

Iof a

camiwﬁndef oﬂrfomuwrmaaﬁd OVyaihiay bei regi AC ekaction ofchd)
of formulae I1 and VI are comrercially avaitable, are known in

ds appr" riate and Rla, R2a and R3 are as
3 formul a V as herei nbefore defined,

30



15 Conpounds of fornulae IIl and VII are commercially available, are

known in-the literature or are avail abl e using known techni gues. For -
exanpl e aPSOHE2 of fornulae 111 and VI wherein B represehET/SEI01150
structural fragnent of fornmula Ib or Id may be prepared by reaction of
i a 20 correspondi ng conpound of formula
i L3-(CH2) n- B1- C( NH) OCH2CH3 XV wherein L3 represents L1 or
" OH as appropriate_an r erei nbefore defined with
anmoni a gas f or “URBAPRE §ﬁ§8&ﬁgw|(§f°°88%&?)§1 ons to those descri bed
her ei nbefore for synthesis of conmpounds of fornula I 25 (process (d)).

Compounds of fornmula IV may be prepared by reaction of a conpound of
formul a Xl V wheCeirpodads @i fosenis IV anwhich ¥ représenes Gbef Srmageflicrasativélih

a conpound of formula Il as hereinbefore defined, for exanple under 30
si mi | ar- condi t i bmsprepatedody aeantiothed Aceanpouwndref fformulan i whefein Y*
WD 98/ 01422 PCT/ SE97/ 01150

15 conpouhdPessenty ¥upnd Y'(isas 3&?“?&50}"? defined @it 3 cempaimds fﬁlmlﬂ \Y;
of & compound of Th Srnerammplejufet sfniiet BoRditn o tholf BRIk REE fo?

her ei nbef or & defy gkttt BofyATRRHAEAR AR kdoess (). for exanple under

simlar conditions to those "descri bed herei nbefore for synt hesi s of
conpounds of fornmula | (process (c)). Compounds of fornmula IV in which
B represents a structural fragment of 10 formula Ib or Id may alternatively
be prepared by Cempounds of formulpdVnin which B tepresentxa strycturdl fragment of

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

of formula XVI,

-

R1a
F‘Za
- - OCH,CH; |
Y ——(CH Jn—B1 \ S X
4 NH
R
wherein R", R%, R3, 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 réduction of a compound |
2s of formula XVII,

R A R R R Y R T R I NS R TR T




XVI wherein Rla, R2a, R3, Y, n and Bl are as herei nbefore defined
wi th ammoni a 20 gas for exanple under sinilar conditions to those described
her ei nbefore for synt hesi s of conpounds of formula I (process (d)).
ConpoundswOrsio2dul a |V in which B represents a structural PCESE#IM1ISK
formula Ib or 1d may alternatively be prepared by reduction of a conpound

25 of formula XviI, WO 98/ 01432
PCT/ SE97/ 01150 . 16 [err]
wherein Rla, R2a, R3, Y, n and Bl are as hereinbefore defined, under
simlar conditions to those described hereinbefore for synthesis of
conpounds of 10 forgnﬂa | (process (e)). Conmpounds of fornulae VIII,
XV and XVI may be—pt'epared by reaction of '
) - R2a
/‘NH2
5 f 1
_ Y—(CH,)n—B \\ XVII
NOH

R3

wherein R, R 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 (€)).

Compounds of formulae VIII, XV and XVI may be prepared by reaction of
a corresponding cyanobenzene of formula X as hereinbefore defined (for a
compound of formula VIII), a corresponding cyanobenzene of formula
15 XVIII,

L*-(CH,),-B'-CN XVIII
~wherein L*, n and B' are as hereinbefore defined (for a compound of

formula XV), or a corresponding cyanobenzene of _formula XIX,

R

R2a .

Y—(CH,Jn—BL——cN | XIX
R? |
" 25 wherein R, R® R’ Y, n and B' are as hereinbefore defined (for a

compound of formula XVI), with HCI(g) and ethanol, for example at or

below room temperature (e.g. 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)



a correspondi ng cyanobenzene of fornmula X as hereinbefore defined (for a
conpound of fqg 1), a correspondi ng cyanobenzene of fornu

XV, Wbt L3- ( CH2) n- B1- CN xv%ﬁ”&”’““s“
wherein L3, n and Bl are as herei nbefore defined (for a conmpound of

formula XV), or a correspondi ng cyanobenzergy of fornmula XI X, [err]. 20

25 wherein Rla, R2a, R3, Y, n and Bl are as hereinbefore defined (for a

conpound of f oryith thy@bkylathine, H6t hmplé #!dtaadundf 90°CHARE Dratere of a
bel ow room t enperature (e.qg. OC). npounds of fornula I X and )M? may
be prepared by suiabld basofeg. 3fiethylpmine) aid feorappraprate oXganiasolvent (e.g.
her ei nbef ore def] neci (as appropriate) WO 98/ 01422

PCT/ SE97/ 01150 ethanol). 17 - with

"hydroxyl amine, for exanple at or. around 40[err]C in the presence of a
sui table base (e.g. triethylam ne) and -an appropriate organic solvent (e.g.

et hanol ). 5 é;?m f r r tion of
conmpound of s oaﬁgﬁgssg?fog@%?gl nbe ér@g%%rfc |ﬁn d?%‘?%onaggéré?gﬁ?}%_ _°f
formula V as  forhgleXIDe 8" Rerépftefsrt Hefinéd avithe ebfifiounid bt %nge@dv a9
to those descri bed herei nbefore. for synthesis of conpounds o ormul ae
| (process (b)heréinbefode defined. fot exampleoupdensimilaf conditidns tX these described
alternatively ?xe preptar e(} by rei_lacj[ [ otn of a

erembetore for synthesis of compounds of formulae I (process (b)), Il and

VL

10
Compounds of formula X inay 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

1s- wherein L', n and B' are as hereinbefore defined, for example under similar

conditions to those described hereinbefore for synthesis of compounds of

formula I (process (a)).

Compounds of formula X wherein Y represent O or S may .altematively 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 hereinbefore 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 herecinbefore defined, for example under

30 similar conditions to those described hereinbefore for synthesis of

S YR TR I T




compound of fornmula Il as hereinbefore defined wwth a conmpound of
formul a XX L1- (CH2) n-B1-CN

XX 15 wherein L1, n and Bl are as hereinbefore defined, for exanple under
simlar woosntdzi ons to those descri bed herei nbefore for sPOT/SBS10L15

conpounds of formula |I (process (a)). Compounds of fornula X
wherein Y represent Oor S nmay alternatd vely be 20 prepared by reaction of
a conmpound of formula VI as herei nbefore defined wi th a conpound of
formul a XX] HO (CH2) n- B1- CN

XX wheiosnpoynds, of formpla L(process (A« or e def i ned, for exanpl e under
simlar ~ conditions to those descri bed herei nbefore for synthesis of
conmpounds of 25 fornmula | (process (c)). Compounds of fornula Xl X may
be prepar lotpounds of formblaXiXnwhereinof reprebents O ar’8 ayhbé prépared
represents Y and Y is as hereinbefore defined with a conpound of fornmula

XX as her diyntesction ofer cormpound of dermplacXIi¥ eheretn ¥ wepresents i andh3 t o

e 0 54 08 Gareinbetore Helindd Wit ¥ Bipound Of formula XXI 4§ hertinbelapounds of

f la | . - [ X, Wh .n Y, t
0 or s et 1 oxdipple under SRR CHiRons Gde et RE Riitbefors hher oi n
Yb 1 epr esqpt synthedidof dompoutidd of Rl ¢i(Bratese{éyed With a conmpound of

formula XXI aS hereinbefore defined, for exanpl’@ under simlar
conditions to those described herei nbefore for synthesis of conpounds of
formula I (process ( Conpounds_of fornmulae_Il, 1V, VI, VIII, IX

X X1V xSimponnds ph fmmulen kYo ¥ 1o ke SorkEV KA, VI s 295 csent
opti onalol Xyﬁ&léﬁ,t | %gr%sgtgrﬁ](R’)- and R represents optionally substituted C,,
alkyl, phenyl or C,, alkylphenyl, may' be prepared by reaction of a
corresponding compound of formula II, 1V, VI, VHI, IX, X, XIV, XVI,
XVTI 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 (h)).

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

20 alkyiphenyl 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,; alkylpheny!

“ substituted and/or terminated, in all three cases, by C(O)0R9, 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 (1)).

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



al kyl, phenyl or C[err] alkylphenyl, may be prepared by reaction of a

correspondi ng of formula I'l, IV, VI, VIII, IX X XV, ;Eéh.
XVIl or XIX (a 8?88’>lopr| ate) wherein Z represents NH with a conpo FESFI01150

formula XI as hereinbefore defined, for exanple under simlar conditions to
i 15 those descri bed hereinbefore for synthesil2 of conpounds of fornula I
(process (h)). Compounds of fornulae I'l, IV, VI, VIII, IX X XYV,

XVl XVIT and Xakkylph rsabstifitéd Mo BrmihkiE) irald tHbe caRisEER (O |
- al kyI phenyl %erﬁﬁzo al kyl phenyl SUbStlt%Jt ed and/ or ter%mrgat)egéfhﬁry

“all three cases ﬁltb;natlveb( GeNprparéed bmhydmly&mnﬁ a vagirrespondingpeompobyd of
reaction of ac resp [V, VI, Vill, IX X
XLV, XV, XV | m%rﬂkﬁ Q’gvhp\ﬂﬁgpf#asgog( M%&reppga@ fass appropriate)
al kyl , phenyl errlysal k ny, bs nd/ rm.nated,
“all .three cases, }% gs(f@% \%?Z? ¢H§ ﬁg(yﬁs %“Xg Helei @@QIBE%“%F?‘P%EW% th
a conpound of f h r of
simlar condifi g%&%# éjﬁ‘(h)ls%é egtgﬁ?%hggﬁec%g?sﬁb@eg(gﬁ@mf g’?d gﬁ@ﬁf%‘%:ﬁl -4
conpounds of f ol aindet Roaditicns(Which are we@qfﬂlﬁhlﬂdé thdsel SkilTed 38 the 3&
SVE, VLD, T X X XEV, XV, XVIT and XI X 30 wherein Z represents N(R5 and

_ R5 represents Cerr] al kyI phenyl or. (Jerr] WO 98/01422
PCT/ SE97/ 01150 al kyI phenyl

s:Jbst i tut edI angFGmRerbﬁ@!mqlﬁF L1 TVG Y B eVHESES, Xb)XIM m I and XD
formaa 11 e Y BER Feprbettd WY A R GRS ?@9253%)@2{??%‘% &tng)as

~ wh R5 ' e

~ lbstituted ‘*Erﬁﬁ‘%%"?fg@t Qe VimayP BRRHIaeL Y irefyrkd BO Bifletion, of 2
represents ercdrrespondhkylcomplﬂmd:oﬁdbhnulw IWWE,hVQ,r ¥ IX, k)IQ\MIV oXvpse

skilled in the art. mpounds of forrrulas v, VI, VIII, IX X,
X1V, XVI, xvil XodDorXIX (as\nppmpnaze)r whergin R sren(mptSaHm ar compeund of

L B g T A il PR s
M, X X ﬂ'f&lla des hl é}élrféle}%!(eafora&{tﬂe%é %tfegorﬁ\ﬁl&{neds ofFormula 1
i &

represents H wi & Conpoul
: s (process (k))

Compounds of formulae V, XI, XII, XIII, XIV, XVIII, XX and XXI are
either commercially available, are well known in the literature, or are
available using known techniques. Fer example compbunds of formula XIV
20 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 aiso be prepared from the corresponding
nitrobenzene or alkoxybenzene (as appropriate) in accordance with these

techniques.

30 Substituents on ‘the aromatic and/or non-aromatic, carbocyclic - and/or




e

formula X1l as hereinbefore defined, for exanple under simlar conditions
to those described herei nbefore for synthesi's of conmpounds of fornmula | 15
(process (k)). ' Compounds of fornmulae V, X, X, XiI, XIV, XVIIl, XX
and XXl ave@9sio14ert her commercially available, are well knowRCTHEYHH1S0
literature, or are avai |l abl e usi ng known techni ques. For exanpleée
conpounds of formula XIV 20 wherein Rbgy and/or R2a represent NH2 may be
prepared by reduction of the correspondi ng nitrobenzene under conditions

Wi eh o e Lo OBt OGpouidd bE SShBlabE TRIIV, 1 W1 gTily pecggpounds

of formnul er el a an a represedt OH hay’ be ared by

- hydrol ysi xpfxia XeVT 55VRKVIDand Xakmay tenintereotiveited bonedtinigues weilch_are -
wel | known to those’skill'ed in the 25 art. Conpounds of formulae IV, XV,
XVI|1 and ¥né$wrhto thoseRddlladdndhe art.R2a represent NH2 or OH may al so be
prepared fromthe correspondi ng ni trobenzene or al koxybenzene (as
appropriate) in accordance with these t echni ques. 30 Substituents on

Lhe, a ormlc. A1gl L. Rt Bl Y Obé s Trom, their ARG 01422

ring(s) iwﬁq@gw%ﬁgﬁ flS%ebhniques) V. V. VI, VI, IX X, X, X,

XV, XV, X may be 1 ntercohverted by techni ques well known to
those skilled in the art. 5 The conpounds of the invention may be
i solated fromtheir reaction m Xt ures using. conventional techniques.

It will bdtwillbecdppreciatad byidhesesskilleddn the aridhat in theqroressidrscpbedess
| ?gsgrel ?gdﬁbeyggﬁ\éei t hgﬁ;lu %é&é\éloggﬁrgug-se&&el g&%%gﬁgagtlga)g%rggau%dgemy need
10 protected by protecting groups.

Functional groups which it is desirable to protect include hydroxy, amino,
amidino, guanidino and carboxylic -acid. Suitable protecting groups for
.ii'iydroxy include trialkylsilyl and diarylalkylsilyl groups (e.g. ¢
15 butyldimethylsilyl, t-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 benzyloxycarbonyl. 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 techniques which are

well known to those skilled in the art and as described hereinafter.

The use of protecting groups is fully described in “Protective Groups in

3 Organic Chemistry”, edited by J W F McOmie, Plenum Press (1973), and



Functional groups which it is desirable to protect include hydroxy, am no,
am di no, guani dino and carboxylic acid. Suitable protecting groups for
hydr oxy incl M@98®14Rky| silyl and diaryl al kyl silyl groups (e.g.PET/SER7/01150
butyl di met hyl silyl, t-butyl di phenytsilyl or trimethylsilyl) and
tetrahydropyranyl. Suitable protecting grogps for hydroxy groups, which
groups are attached to adjacent carbon atons include O O -isopropylidene.

Sui t abl e pr ot egp] : aleR | &L 0:Q0» | di ' de, t5
out y 1 oxycar bony ! FAFeRE? SiPandin et SRMERE T Sy 1 QRErICR RLGoo
nmay be either RpWutOrWilleRiRitersERAce YUO98PI e protecting groups for

carboxylic acid include err] al kyl or benzyl esters. The protection
and deprotection of functional groups nay take place before or after a
reaction step._25 Protecting groups nay be_ renoved in accordance with

t echni ques whi Bhwillealso he| appuesiated Py HBate skilladedn thet aré that, Sprotested
descri bed herei,nafter., ,, - The use o rotectin rogps i,s fully descri bed
in "Protecti vedeR¥RLES n°§6°@F§’Aﬂ'ﬁ%€ %ggﬁr‘%‘!l?y ,m%a?’Fe hied ) PUPE tReyfinal

Pl enum Press (jaddtectifilstep. Althot¥h 8f¥ydhaganot possess phgrmacological activity, .

PCT/ SE97/ 01150

Groups in O gagy Such VbR Sprotdrdattirivatives™ of\cBHRAMAIS of frmula Be
W ey-Interscience (’1991). It will also be appreciated by those
skilled in theadministeatd parent¢rallyent orallyemid\theieafist mtatalivedindle bbdfaomul a

o e bl ok s i ke p oo
deri vati " d f, f ot.mul I b Qadm ni s, t I
NN PR IR EEL TR, P T BT
the invention Mﬂ?%xz&dﬁegg *fﬁx‘rﬂﬁiéoi Qed ﬁfﬂ&?e@%iﬂﬂﬁ th§§§$}>e19f el in%gg%gfs nmay

therefore be desc pr odrugs”. prodrugs o conpoun
formula | are included within the scope of the invention.

Medical and pharmaceutical use

is The compounds of the invention are useful because they possess

phaﬁnacological activity. They are therefore indicated as pharmaceuticals.

According to a further aspect of the invention.there is thus provided the
compounds of the invention for use as pharmaceuticals.

20 -
In particular, the compounds of the invention are potent inhibitors of

thrombin for example as demonstrated in the tests described below.

The compounds of the invention are thus expected to be useful in those

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




Medi cal and pharmaceutical use 15 The conpounds of the invention are

useful because they possess ‘pharmacol ogi cal activity. They are therefore
i ndi cat ed as pharnaceuti cal s. According to a further aspect of the

i nventi owo 98#1422 s t hus provi ded the conpounds of the i NREFBEXOII®r use
as pharmaceuticals. 20 In particular, the conpounds of the invention are °
potent inhibitors of thronmbin for @%arrple as denonstrated in the tests
descri bed bel ow. The conpounds of"™t he invention are thus expected to
be useful _in those 25 condition re inhiQition of thr in.is required.
The corrpoulﬁb%i‘ﬂf’“’t“hé’af ﬁ{q%ﬂuiﬁbgﬁﬁhwx c@t@ﬁ"‘i”ﬁ?"f%ggﬁ%é’c‘ms-or- .

pr ophy! ax i%,ggéﬁ;ﬁgg 9LRARArq With RYPELEAFaMbARY Snbthidinbo AthAli afskasid®s ©f

animal s i
PCT/ SE97/ GJHi2fl may be mentioned include activated protein C resistaRée, such!ds fhe Known
that hypercoagul ability may | ead to thronbo-enbolic di seases. Condi ti ons

associ at edfaotor [V-hyyiationadactabi V ilieidem) andrivhentedntmwacquirtd defieiencieswhi ch
may be mentioned include_activated, protein resi stance, such as the :
factor V- amtanfithsombint B, \Prote1ne (3, PRGN e Mepating cofactor rldd Qtherci enci es

5 in antithrgobin, |11 rptein G oLgin. S hepanin.,.cofactor 1. O her

condi ti on§°Rﬁ§WPSt @%@a@s@%i%ﬁ%ﬂaﬁ W‘ﬁ&/ 5%%%‘%%‘?’!‘1& ?“@nﬁ“?m@ﬁbo-

enbol i c di [ €:.0] | &b ; th'ﬂgM'-' | ' pus

anticoagulean %hdé%%gsgglggﬁi a}%‘g%g??n I nduc b%‘ﬁ?%rﬁﬁuﬁ%e ?’éﬁalggd

def ect s i anticbagutaht)sifomdbysteinenniy nhieparin tinduced ehtomboeytepérids ahddi cat ed
defects in fibrinolysis. The compounds of the invention are thus indicated

10 both in the therapeutic and/or prophylactic treatment of these conditions. -

The compounds of the invention are furtheér 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,
20 thrombosis-based stroke and peripheral arterial thrombosis) and systemic
embolism usually from the atrium during arterial fibrillation or from the left

ventricle after transmural myocardial infarction.

Moreover, the compounds of the invention are expected to have utiiity in
25 prophylaxis of re-occlusion (ie thrombosis) after thrombolysis, percutaneous
trans-luminal angioplasty (PTA) and coronary bypass operations; the
prevention of re-thrombosis after microsurgery and ‘vascular surgery in

general.

30 Further indications include the therapeutic and/or prophylactic treatment of



10 both in the t herapeutic and/ or prophylactic treatnent of these
condi ti ons. The conpounds of the invention are further indicated in

the treat mentWeP801422onditions where there is an undesirabl e exd&ISEFFR1150
t hrombi n wi t hout signs of hypercoagul ability, for exanple in

neur odegener ati ve di seases such as 15 Al zhegner's di sease. Particul ar
di sease states which may be nentioned include the therapeutic and/ or

prophylactic t . § i MUY (?ygy??t [, | 4
arterial thro %g%@ﬁ!ﬂiécg&iuﬁ rryocarlécijig n g@‘c%r?,a%ﬂg%%ﬁ%’ ’é‘r‘#gu a,ﬁ@gﬂ"_a’
thronmbosi s- basgflogichibf oy h%@ianﬁﬁﬂﬂtﬁoabhlmtﬁbnﬁ%eﬁﬂéémi
enbolismusually fromthe afriumduring arterial fibrillation or fromthe
| ef t vent r i i1l eonthetewithrfonsignrairfacgs dnthé hody stch es vascular grafishvesoudsr,

t he conpounds of the invention are expected to have utility in 25

prophyl axi s of stestsp¥asasaneatheters, Tnechanicaljang bistogieal presthgtic yalves or any

0oLt RGeS Ol ST B S
vaseular S 9%yl ecica SRR Bl oD BANP b 8350085 Atk Ary

PCT/ SE97/ 01150ysing a heart-lung machine or in haemodialysis. 23 .

di ssem nat ed i ntravascul ar coagul ati on caused by bacteria, multiple trauma,
i ntoxication or any other nechani sm anticoagul ant treatnent when blood is
in contact with foreign surfaces in the body such as vascul ar grafts,
vascul ar sincadditiondtocits gitests patt P§,°38§é§1&m processs dhrarabisyisckrown to

Prost et e b ke o B G 5 P, AR08 BBl o
such as duri ”%&Erﬂiq’%ﬁggm Hustle ¢ens). 13} org, ﬁ:eflﬁ.ﬁﬁf)éﬁm?ﬁﬁfé‘id%n%n' n

haenodi al ysi s. tironto It’s ects on e coagul at1 on process,
thronbin is knfup dlso be useful for the therapeutic and/or prophylactic treatment of

idiopathic and adult respiratory distress syndrome, pulmonary fibrosis
following treatment with radiation or chemotherapy, septic shock, -
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 percutanédus trans-luminal angioplasty (PTA)..

20 Compounds of the invention that inhibit trypsin and/or thrombin may also
be useful in the treatment of pancreatitis..

According to a further aspect of the 'present invention, there is provided a
methoa of treatment of a condition where inhibition of thrombin is required
2s which method comprises administration of a therapeutically effective amount
of a compound of the invention, or a pharmaceutically acceptable salt

thereof, to a person suffering-from, or susceptible to such a condition.

The compounds of the invention will normally be administered orally,

30 intravenously, subcutaneously, buccally, rectally, dermally, nasally,
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10 activate a |large nunber of cells (such as neutrophils, fibroblasts,
endot hel i al cells and snooth nuscle cells). Therefore, the conpounds of
t he .i nventi on may al so be useful for the therapeutic and/or prophylactic

t r eat nentwWoOf98/01422di opat hi ¢ and adult respiratory distress sHPEHSEH01150

pul monary fibrosis followi ng treatnent with radi ati on or chenot her apy,

| . septic shock, 15 septicem a, infl ammatpyy responses, whi ch include, but are
not limted to, . ~edenm, acute or chronic atherosclerosis such as coronary

LS. AR o ) S A o e e
{1 o e Qe g o, SO a0t BB R

pancr eat i ta free base, &8P pHafigadeutizal actdptablesmastoxdé drignier @shivrganigent i on,
there is provided a nmet hod of treatnment of a condition where inhibition

of t hr onbiacid additipn salt| in% plarmaceutically eceaptabledosage formi.r Bepemding a

t herapeutical ly effective anpunt of a@a?rﬁ)ci)g]nd of tég_e i nvention, or a
phar.maceut¥Ren e disoriarand paent to be freatedsand therowte of pdsintstration, f r om  or
susceptible to s . L §l . of the invention will
normal |y becadit %s#@?ggﬁ'& gk%’?&?ﬁ??@vﬁ%@&?ﬂbcut aneousl y,

buccally, rectally, dermally, nasally, WO 98/ 01422 -

PCT/ SE97/ 01150 ) 24 tracheal ly,

br onchi al I'Phe byorappundseof the eiventionr maye also vbe corhbimedi @nd/dm cobe

form of pharnaceutical preparations conprising active conpound either as
a free bassiministareshwithaany@ntithromhotie: agans 2; differentr rechanism pfior gani ¢

5 Lpon. AT, THa AR Dol SRSt BT e BRI b Belpidine, o |0
upon thes R Y pidlne,
The conpontaliiggy SRErBTH, kcaplor BKYRE spibies i, HBfikbpeh coocs

receptor antagonists, prostacyclin mimetics and phosphodiesterase inhibitors

- and ADP-receptor (P,T) antagonists.

15 The compounds of the invention may further be combined and/or co-
- administered with thrombolytics such as tissue plasminogen activator
(natural, recombinant of modified), streptokinase, urokinase, prourokinase,
anisoylated plasminogen-streptokinase activator complex (APSAC), animal
salivary gland plasminogen activators, and the like, in the treatment of

20 thrombotic diseases, in particular myocardial infarction.

According to a further aspect of the invention there .is thus provided a

pharmaceutical formulation including a compound of the invention, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.
25 | .

Suitable daily doses of the compounds of the invention in therapeutical

treatment of humans are about 0.001-100 mg/kg body weight at peroral

administration and 0.001-50 mg/kg body weight at parenteral administration.

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



adm nistered with any antithronbotic agent with a different rrechahi sm of 10
action, such tiplatelet agents acetylsalicylic acid, til;‘é.lggé |

cl opi dogrel, %%gégne receptor and/or synthetase inhibitors, fi rlér?%)oggsrq
receptor antagonists, prostacyclin mmetics and phosphodi est erase

i nhibitors and ADP-receptor (P2T) antag@§ists. 15 The conpounds of the
I nvention may further be conbi ned and/or co- adm nistered with

thronbol ytics sffibacicus,itesless poxisbedgrgeraadtingahave a broadérumage afectivitypant

~or nodified), streptokinase, urokinase, prourokinase, ani soyl ated -

pl asni nogen- st roepmoke mﬁ@tamm&%@nﬁﬂéﬁffm&s mQIﬁlQﬁﬁﬂY absgehedythap,
| and pl ' t t dt the t
Phr onbot (o i SBRSBEE IHEnaney it GGt HFFa HePREPRBIR  Probesfith, ety (o

a further aspe #fﬁ; S thus provided a
phar maceuti cal %%’88; Iﬁl on 1 nc#q'g ae%r(l’:;)rrpound of the invention, in

adm xture with a pharnmaceutically accept abl e adjuvant, diluent or carrier.
25 Sui tabl e daily doses of the conpounds of the i nvention in
therapeutical BiologiedlFestsof humans are about 0.001-100 ng/kg body wei ght
at peroral adm ni stration and 0.00 1-50 ng/ kg body wei ght at parenteral
adm ni stration. 30 The conpounds of the invention have the advantage that
t hey may be m)r]_e WO 98/ 01422

PCT/ SE97/ 0115015t A | 25 ef fi caci ous,

pe 1ess Loxic, e é!ﬂ_ﬂgﬁbnaﬁfggmpﬁvemuﬁg@ﬁ% (rggoe of activity, —be
nore potent, prod €asi |y absorbed than,

or that they, sy thronibsih (A56769, Si@mm@hehpgld)ah birfﬁe?@ollutﬁm?}lé 4, 100
est

- corrpounds known in the prior art. Bi ol ogi cal Tests

Det ermi nati on @d, Jind andmbitor | solution Ir@(}n;d( 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 plotted 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 human plasma.
20 |
TestB
Determinaton of thrombin inhibition with a'chromogenic, robotic assay.

" The thrombin inhibitor potency was measured with a chromogenic substrate -
méthod, 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 pL), 1 mmol/L, were diluted serially 1:3 (24 + 48
| pL) with DMSO to obtain ten different concentrations, which were analysed
as samples in the assay. 2 pL of test sample was diluted with 124 uL assay
30 buffer, 12 pL of chromogenic substrate solution (S-2366, Chromogenix,




10 Human thronbin (T 6769, Sigma Chem Co) in buffer solution, pH 7.4, 100
[err]l, and inhibitor solution, 100 [err]l, were incubated for one mnute.
Pool ed normal citrated human plasma, 100 [err]l, was then added and the
cl ot ti ngweo 98201422 neasured in an automatic device (KC 10, ARGTBEH7/0115015 The
clotting time in seconds was plotted against the inhibitor concentration,
and the | C50TT was determ ned by int e?gol ation. | C50TT is the
concentration of inhibitor in the test"that doubles the thronbin

i bi {1 oML SV %ﬁaﬁaﬁaw bpfigs and SRAIN12 WL FHE-RROBHER sSlotiof L or

pot ency I t I at o]
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Switzerl aﬂﬂh the %hﬂﬂal&ﬁnm&dl Thelfinal @issaye cohcsndtations wéret esst subé@ﬁ&é af

Canbri dge, MA, USA; Cat No 3690). Stock solutions of test substance I n
DVBO (72 pd)OQdS) 13.3moioldL,, S+2836640.50 mamodE,; icxthrpmbia (.020 NIHE/mL{err]L)
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CCT SE5 7! 88k fo blanks without nhibitor, The ICyprobori valuSfhorreqpbillie |
(Human [ egd thé iﬂtﬂbﬁbﬁ cofcetratidewihich c&imsed m%hnhtbmsﬁa;f thefthesmbner e
added, and the sanples m xed. The final assay .concentrations were: test
subst anceactivity)09ss calculnted from| andog dosevsa¥sirthibiiamennve, [err]-t hronbi n
0.020 NFTHU nL. 5 The linear absorbance increnent during 40 m nutes

i ncubat¥®on at 37[err]C, was used for cal cul ati on of percentage
I nhi biti O/ the test sanples, as conpared to bl anks w t hout
- inhibitor: | C50-robotic val ue, corresponding to the inhibitor

concent r aDeamtiNatéh oF4hE InSiBHibmbbhtahK, dbr himanhtwoimbin =~ activity, was
calculated froma log dose vs. % inhibition curve. 10 ,

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

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

ts- Switzerland). . Residual enzyme activity after incubation of human

o-thrombin with various concentrations of test compound was determined at

three different substrate concentrations, and was measured as the change in

optical absorbance at 405 nm.

20 Test compound solutions (100 pL; normally in buffer or saline containing
BSA 10 g/L) were mixed with 200 uL 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 uL of water, was

25 added to 320 pL of the substrate S-2238 (Chromogenix AB, Méindal,
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.

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



Test C Determ naton of the inhibition constant Ki for human thronbin

- Ki -determ natj e made using a chronogeni c substrate methggbyseoroiise
. performed at P \ré? on a Cobas Bio centrifugal analyser (Roche, Basel,

- Switzerland). Residual enzyne activity afte7r i ncubati on of human

. [err]-thronmbin with various concentrationgof test conpound was determ ned
- at three different substrate concentrations, and was, neasured as the
change in ogiageams a6f o inhibiter aconeentration V8 1@1\@%}0@@!‘ staversibles
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Bio. A60 [err]L sanple, together with 20 [err]L of water, was 25 added to

320 [err]L of the substrate S-2238 (Chronogenix AB, Ml ndal, ~ Sweden) in
assay buffers Hest Phe absorbance change ([err] A/ m n) was noni tored. The
final concentrations of S-2238 were_16, 24 and 50 [err and of
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a

Determ nation of Activated rtial Thronboplastin Tinme (APTT) APTT was
determ ned i reagentdamd roalgiuimchioride salutionpand AP W't Wasrttztermmdgumth@TT

Aut omat ed 5 manyf act ured by iﬂago he |nh|€,|to o g t he
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determined by interpolation.

15
IC,APTT is defméd as the concentration of inhibitor in human plasma that
doubled the Activated Partial Thromboplastin Time.

Test E

20 Determination of thrombin time ex vivo

The inhibition of thrombin after oral or parenteral administration of the
compounds of the invention were examined in conscious rats which, one or
two days prior to the experiment, were equipped with a catheter for blood
sampling from the carotid artery. On the exﬁerimental day blood samples
25 were withdrawn at fixed times after the administration of the compound into
plastic tubes containing 1 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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pl otted against the inhibitor concentration in plasma and the | CS0APTT was
determ ned by interpolation. 15 | C50APTT is defined as the concentration
of inhibitor in human plasna that doubl ed the Activated Parti al

Thr omboplvee®8m14ER ne. Test E 20 Determ nation of thronbPET/SER#AN vi vo
The inhibition of thronbin after oral or parenteral adm nistration of the
conpounds of the invention were exam I n conscious rats which, one or
two days prior to the experinent, werée equipped with a catheter for bl ood

vere. wi hdi iy aﬁc?gﬂ%%ﬁéé%ﬁ%ﬁ%%%ﬁ%ﬁ?ﬁ 157 B aediont o8 "BudBBhnG i nco
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‘and es weré cent P af el et poor
plasma.  100hpLPIARTBIoMIAg Uikae Was redsuied Iiﬁtarpﬁut@inéthf device (llwelms
descri bed above. 30 The citrated rat plasma, 100 [err]L, was diluted with
a sal i ne Yonetumg, Gerfitdny). WO 98/ 01422
PCT/ SE97/ 01150 28 100 [err]L, and
pl asma coagul ati on was started by the addition of human thronbin (T
6769, Sig Chem 100 [err]L. The
clotting t4 mﬁ&?ﬁ% ﬁy f%r?z%écjtfég 'gé_{fﬁf%ﬂ?s Arel uny,
Ger many) . The [ nventlon is illiustrated by way of the follow ng
exanpl es. Exanpl es to CGeneral Experinental Procedures.

Examples

10 General Experimental Procedures.

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole
mass spectronieter 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
15 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 ’C frequencies of 75.46, 100.58, 125.69
and 150.88 MHz respectively. Flash chromatqgraphy' was carried out on
silica gel (230-400 mesh). Preparative HPLC was performed on reverse
20 phase columns (250 mm, 20 or 50 mm; 5 to 7 uM phase Chromasil C8)
with flow rates of 10 to 50 mL/min using a UV detector (270 to 280 nm).

Example 1 .
N-{3-[2-(4-Aminoiminomethyiphenyl)ethoxy]phenyl}benzenesulfonamide
2s x HCI

(i) t-Butyloxycarbonylamino-3-hydroxybenzene
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

0 temperature. The solution was heated for 2 hours at 60°C, the solvent was



Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole
mass spectroneter equi pped with an electrospray interface (FAB- I\@T G
Platform 11 m¥éQ? ?)‘g ronmeter equipped with an electrospray inte ace§j7mllgé
| (LCG-MB). 1H NMR and 13C NMR neasurenents were perfornmed on 15 BRUKER ACP
300 and Varian UNITY plus 400, 500 and 600 29 spectroneters, operating at 1H
‘ frequenci es of 300.13, 399.96, 499.82 and 599. 94 VHz respectively, and at

13 requenc es. poef Gng 10 A aud 35 Bsscl0d i HAOHE, 18D FESPOPRS FibKo-

Fl ash- chr omat ogf was carrie I ca ge

Preparative HPLGhMRSyREWhSHEE tith2 %26 sk ommhmlscopllums &2.5(%{8?1 12>929r
50 nmm 5 to 7 [err] M phase Chronasil C8) with flow rates of 10 t

nmL/ mn using a tl Heihecamd tiieav cried CMgSﬁDx) The sekeant| wai cvapbrated to glve
{3-[2-(4- Ami noi m nonet hyl phen I)et oxy].phenyl ze ul f de 25 x
(i) t-Butyl oxychk B@Mﬁ?ncﬁlp EM?’@H& ﬂi 3 y@?ﬁ&kﬂ&%équ 46

onate (12.0

3. 55 mmol) ﬁip&aoéé@r'r%&%dﬁa%#éog (BT e 308ie Eaiflobipd 4 Bhig iRl 2

(¢
l')

g

hours at 60[err]C, the solvent was WO 98/ 01422 .

PCT/ SE97/ 01150 29 evapor ated and
- the residue wasHINMRI mleHE; @mc(mm)ﬂmeositm -7.11 (gh hed
“with 2 x 20 nL of 1IMK I(fi X 3 wat er, % érlﬁ?and tﬁ

dri : ed I( MySO4) . I Iy 663 \(dd; Hﬁs 6e§ﬂa(hﬁ A 5.57 dapmarent bs, H),01.52 (@, SH)
o give o.17g (A0ave Uab WBLE: CDRED: A pohda 2 By 1041 §80m 307, 1703

1H NVR (400 M—izmﬁéé 2%35”] 7.10-7.15 (bs, 1H), 7.11 (t, 1H), 6.72 (dd,
1H), 6.53 (dif 0“Ps 5.57 (apparent bs, 1H), 1.52 (s, 9H)
13C-NMR (100 MHz; CDA3): [err] 156 4, 152.8, 139.4, 129.9, 110.7, 110.2,
10 105. 9 80. 8, 28.3

(ii) t-Butyloxycarbonylamino-3-[2-(4-cyanophenyl)ethoxylbenzene

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,SO,).
Evaporation followed by flash chromatography using a stepwise gmdient of
toluene:EtOAc (100:0, 90:10, 80:20 and 60:40) 'ga\}e 300 mg (44%) of the

sub-title compound.

55 'H-NMR (300 MHz; CDCL,): & 7.57 (d, 2H), 7.37 (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) —— -
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,
0 28.20 ' '




(ii1) t-Butyl oxycarbonyl am no- 3-[ 2- (4-cyanophenyl ) et hoxy] benzene To a
sol ution of t-butyloxycarbonyl am no-3-hydroxybenzene (418.5 ng, 2 nol ;
fromstep (i) above), triphenyl phosphine (629.5 ng; 2.4 mmol) and 15

2- (4- cyangplvgmyd2pet hanol (353.2 ng; 2.4 mmol) in THF (50 nlPCT/SEY#0113

at nosphere of nitrogen, was added.di et hyl azodi carboxyl ate (518 ng; 3

nml ) and the m xture was stirred for e week. lce cold water was added
and the THF was rem)ved by evaporatlon The remai ni ng wat er phase was
extracted &h:) : dpjc phase was washed 20
twi ce withUdt ed (Na2SO4) .

E at t of
ol Uene: 0B ‘Ri(*fBW%"Béﬁfai’iﬁw a?m%*’*d 0 4“%‘ gaveb%ISOﬁélO R B ©
sub-title fARBRUABM stelp (fiyHabioke) I0ds Mﬂsolv@@CﬂnBEtOAer Ip}e-Eaﬁl?afed witt) . 7. 37

(d, 2H), 721(b 1H), 7.14 (t, 1H), 6.76 (dd, H}l 67 (bs, 1H, NH),
6.54 (dd, HTY(g). dtorqom temiperature and stirred fgr 1 haw. (The sajvent ardothevR ( 75

MHz; CDO 3): [err 59. 05, 152.57,.144.17, 965 .
129. 52, 118XERHS l@ ‘was| gvaporated) tp, Biven 2: 2m€8(§9%°% o the, Sé!vﬁéb 30
28. 20 §/01422

PCT/ SE97/ 0§9BWOH 30 (iii)

Am no- 3-[ 2- (4- cyanophenyl ) et hoxy] benzene x HC :

t - But yl oxycar bonyl am no- 3-[ 2- (4- Cyanophenyl ) et hoxy] benzene (300 ng; O0.89

- mmol ;  fr onftNMRIi (400aMEz) CEROD): 5 Flee(d,i ZH)Et’Déb (dpi2#1)s .40 {t,elH)yi t h

- HCI(g) at roomtenperature and_stirred for 1 hour._ The solvent and the 5
excess HO 741 (od, Bp6.99: &d, 1151)i6,35 £bs, ), (431%(‘,@1‘[) Rel8b-2H) | e
conpound. 1H NWVR (400 MHz; CD3OD): [err] 7.66 (d, 2H), 7.50 (d, 2H),
7.40 (t,1°1H), 7.01 (bd, 1H), 6.90 (bd, 1H), 6.85 (bs, 1H), 4.28 (t, 2H),

geﬁ?e%ésul@%m@é“% i aﬁ er ?%})%%xg&g@ tl'%lon of

am no-3-[2764- a cold (ice:water temperature) solution of amino-3-[2-(4-

cyanophenyl)ethoxy]benzene x HCI (231 mg; 0.84 mmol; from step (iii)
above) in pyridine (2 mL) wa§ added benzenesulfony! chloride (119 uL;
15 0.93 mmol) and the mixture was-allowed to reach room temperature and
stirred for three days. The pyridine was rémo'ved by evaporation and the
residue was partitioned between water and EtOAc. The phases was
separated and the water phase was extracted twice with EtOAc and the
combined organic phase was washed once with 1M KHSO,, brine and dried
20 (Nazso4). The solvent was evaporated and the residue was subjected to
puriﬁcatioh by flash chromatography using a stepwise gradient of
toluene:EtOAc (100:0, 90:10, 80:20, 60:40 and 4_10:60) as eluent to give 277
mg (87%) of the sub-title compound. "'

25 LC-MS 377 (M - 1) |
\H-NMR (400 MHz; CDCL,): 5 7.82 (d, 2H), 7.75 (bs, 1H, NH), 7.56 (d,
2H), 7.47-7.53 (m, 1H), 7.40 (t, 2H), 7.35 (d, 2H), 7.07 (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



cyanophenyl ) et hoxy] benzene x HO (231 ng; 0.84 mmol; fromstep (iii)
above) in pyridine m.) was added benzenesul fonyl chloride (1119C,{.
15 0.93 rrm)l) M"Pg\ m xture was allowed to reach roomtenperaturegégn
stirred for three days. The pyridi ne was renoved by evaporation and the

150

residue was partitioned between water and BlOAc. The phases was

separated and the water phase Was.extract ed tvm ce vmth Et OAc and the
conbi ned or gani(e) pl:d34 O e

i (Na2SO»4). The solvent was evapor at ed andt he reS| due was subj ected to

purification b)l(_ﬂgsh chromat ography using a stepw se gradi ent of

m (879 of tné aanbeerrartanbie) A8 pabiipes Fpblef o) SthoR ofa0s
747753 (m i%@€h-%va§§!’{“@nY‘§€§*’°"?i%%“eﬁ’f"° nedfonafnide (257 mes 055t ol

\1/\:3) 98?0?222 40 ftdth st (1v§ dtbve)dn absbluté EtOJH (10 2hl) udtid thé tempébature3Ras
PCT/ SE97/ 01150 stabilized at 0°C. The mixture was allowed to reach ®bm tempejature and
N-{3-[ 2- (4- Et hoxyi m nonet hyI phenyl ). et gg I }b nzenesul f onam de

HCl A gent | stisredeat thiss temperatureLf Y VRS quaperatpdito gwe

solution of N oph nyl } benzenesul f onam de
(257 ng: 0. 68 ﬁéﬁ)ﬁ‘,‘b‘ ef?éﬁpé’ﬁga ?’.?e/)%é%@{?@éﬁh%sol ute EtOH (10 nl) until
the tenperature was stabilized at O[err]C. The mi xture was allowed to
reach roomtenperature and stirred at this tenperature for 24 hours. The
sol ant Wfilg ?ﬁlﬁmm (%gtgoo NiNE, CIOIDSOE) wusﬂ?@i @I—E)}fmwl_b 3 l@r;xglm mssa(al ve
yi e VHz ; err -

7.55 (d, 2HRH)7 7580-7. 54 (xoyy 1H)) 7.43. (4,32%!0 7@%& in36(67 (L HHH), &. Sé ((id

s 0% 199 o, %_.Fgo @ 58 1150 28, 3?;4_&, ﬁﬂ),_l.?gj(é dy 29 159 (L

1s sulfonamide x HCl . |
N- {3-[2-(4-Eﬂmxyiminomethylphcnﬂ)éthbiy]phenyl}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,0 (3 mL).
The crystals were dried and added to MeOH (8 mL) to form a slurry.
MeOH saturated with HCI(g) was added until the solution became clear and
the volume was concentrated to give 2-3 mL. Addition of ..Etzo (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,0OD): & 9. 20 (bs, 1 H, NH), 8.71 (bs, 1H, NH),
w 7.72-7.77 (m, 4H), 7.51-7.57 (m,-BH), 7.42-7.49 (m, 2H), 7.05 (t,. 1H), 6.70




(vi) N-{3-[2-(4-Am noi m nomet hyl phenyl ) et hoxy] phenyl } benzene- 15
sul fonam de x HO . N-

{3-[2-(4- Et hoxyi mi noret hyl phenyl ) et hoxy] phenyl } benzenesul f onam de X HCl
(313 ny; wo.B®14220! ; from step (v) above) was di ssolved i n PEXISEAYO1150
saturated with ammonia gas and stirred at roomtenperature for three days.
A precipitate had forned and, after ition of 0.5 nmL Et20, the m xture 20
was place in a freezer overnight. Thg-ggrem pitate was col |l ected by

U, b B g e et 50 (£ ) o 220
c1 car *an CRMR Gl BiPlg LREWER P08 87 8702, 0 AT, P 5020

(20 nL) 2 S apr t 3t t a ed under
vacuum toﬁ%g. gél ll’é mp?BQ%g %? {2%9?""{123*1063’?%1&? (ﬁ?%:; % 396 (M +

1H NMR (462.00H36.38D030D) : [err] 9.20 (bs, 1H, NH), 8.71 (bs, 1H, NH), 30
7.72-7.77 (m 4H), 7.51-7.57 (m 3H), 7.42-7.49 (m 2H), 7.05 (t, 1H), 6.70
WD 98/ 01422 :

PCT/ SE97/ Q1150 32 (t, 1H,
65666-%%#!21&% 416(t 2H, 3.14 (t, 2H) 13C—NI\/R(100|\/HZ cDd 3)
[err] 160t | iy ] 14 113.3:1.89 L4

130. 01, IZ8"E 26 ' . 83, 1U8. 97,

Exanpl e themg}_@gfeeryeﬁ 1fon| eC| d- _

{3-[2-(4-am nol m nonet hyl phenvl) et hoxy] - 5- met hyl } - phenyl ester x HC
10 (i) Benzenesul foonic acid-(3- hydroxy 5-met hyl ) phenyl ester

Benzenesu fonyl 6 6 I ‘ added to a well stirred

m xt ur 0 pehzens Pl 8B¥L), saturated

aqueous I\Benze egulg'orrftl) cﬁﬂmd%t 8&3858, %)m%q) Was a c)x‘edJ S al\l\’\";ivsezlls ﬁ gd
mixture of 3,5-dihydroxytoluene x H,0 (4.26 g; 30 mmol), saturated
aqueous NaHCO, (70 mL) and Et,O (50 mL) and the mixture was stirred
at room temperature for 19 hoixré:' Et,0 (50 mL) was added and the organic

15 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-title 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-cyanophenyl)ethoxy]-5-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



~at roomterrperature for 19 hours. Et20 (50 nmL) was added and the organic 15
‘| ayer was sep sf?; oI | ected and evaporated to give 7.05 g of % WS 1150
al” was

"The crude mate

-,

recrystallized from Et OAc: hept ane (30 ni:

to give 4.36 g (55% of the sub-title compound. FAB- M5 265 (M +
1)[err] 20 1H NVR (400 MHz; CDA 3): [err] 7386 (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 in KtOAc BESQ &ile)s uTThe mlrgamc phase was washed with 2 x 25 mL of 1M
aci d- {{3-[ 2- (4- cyanophenyl ) et hoxy] 5- et hyl } phenyl ester 25

Di et hyl azodi car Na@Hatlex 2b. mdL of 1M I(sl dex 180mbdof brioe ahdndned EMgSO,).

Eygtnl)[lhiﬁyf?'et:h: 5 Sqlyentyvps SHODRAIRS thEive 9.0% Fealin B Piifcetion by flash
Xy- 5- 2
T (o et eRamesarsy Bk dise BBt st ol TR RIAL K00 46l ar

ddi'tional 17 h 0 L ' d
addi tional 17 haw.g) ghie 2F g E1196) 8P 6L AR ciotic uf UowhtS ihadsd Ve

PCT/ SE97/ 01150 33 in EtOAc (150
mL). The organi c phase was washed with 2 x 25 nL of 1M NaOH, 1 x 25 nL
of 1M KHSO4, 1 FAB-MS 394KM rfel}ind dried (MySO4) . The sol vent was

ﬁX?SﬁQ?ZS?aLﬁyg'uém&ﬁg@%@pM@@ GPEIER 780 Govatol ddodbl 768 6, 17460
FaB v 364 (M + Capaapy &) 280, 7:8BeT 8382, IR Be 67 B S 6 e

dd, 2H), 7.66,4( ( epin d 50-7.55 (m 2H), 7.35
(d. 2H). 6.57°(Ef“ 2%467392}{ & 50 i gzza%b%ﬁt, oH), 3.08 (t. 2H),
2.21 (s, 3H (ii1) Benzenesul fom c acid-

{3-[2-(4-et hoxyi m nonet hyl phenyl ) et hox rret hyI }phenyl

Et OH (25 nl) wafiidodBenzene ag athex Abhe

methyl}ghenxl ester x HCI _ _ _
EtOH (25 mL) was cooled to 5°C and a gentle stream of HCl(g) was
15 bubbled through until saturation. Benzenesulfonic acid-{3-[2-(4-

ester x HC
th

_ cyanophenyl)ethoxy]-S-methyl}phen§1 ester (590 mgi 1.5 mmol; from step
(i) above) was added to the cold solution in one portion and the mixture
was allowed to reach roorﬂ temperature and stirred over night. The solvent
and excess HCI(g) was evaporated to give the sub-title compound in a

20 quantitative yield.

'H-NMR (400 MHz; 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, 1H), 6.34 (bs, 1H), 6.30

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

(iv) Benzenesulfonic acid-{3-[2- 4-aminoiminomethylphenyl)ethoxy}-5-

methyl}phenyl ester x ﬂC]

Benzenesulfonic acid-{3-[2- (4-ethoxy1mmomethylphenyl)ethoxy] -5-
30 methyl)}phenyl ester x HCI (1.5 mmol; from step (iii) above) was dissolved

*




15 bubbled through wuntil saturation. Benzenesulfonic acid-{3-[2-(4-
cyanophenyl ) et hoxy] - 5- net hyl } phenyl ester (590 ng; 1.5 nmmol; from step
(ii) above) was added to the cold solution in one portion and the m xture
was al | onwed 9Bm1422ach room tenperature and stirred over ni ghPCT/SES7/8H5¢ ent

! and excess HC (g) was evaporated to give the sub-title conmpound in a 20

. quantitative yield. 1H NVR (400 M—&z4 CD3CD): [err] 7.99 (apparent d,
2H), 7.81 (apparent d, 2H), 7.72 (dt9* 1H), 7.53-7.62 (m 4H), 6.63 (bs,

~ 1H), 6.34 (bs, 1H), 6.30 éapparent t, 1H, 4.63 (q, 2H), 4.13 (t, 2H),

3,14, (t, am)MeDHpressaturated bysampaonia arglithe reaction,wagstireedesuréami ¢ aci d-

3-[2-(4-am noim h ' - 5+ hyl } ph | X, HCl
“Bonzencsu IPEIRCEAIER Tt F4 PO JTIE ROIYSHEFO FEFS) PEDRYIR Pt syARCERt
et hy1 )} phendl asieSfae ‘b didsolvOlh MEORS'HRE). 16 L 3P/#) Mool ved

34 | N iYNFEO Wasaidded!aid the solifivh wastdntbsratedebabBur@snE! iEged at
room tenperature for 24 hours. The solvent and excess anmoni a

wer e- evap@6at mL) wasicadded tespracipitate the dyidrechloridee it (6f rthe. tiflenl of

1.77 M HQA (g) | n OH was added,and t he sql uti.on was concentrated to
about 3 m_cprrmozmi STL\'{SO’%‘PW? &mﬁtt@&g&ﬁpfléﬁ%mlﬁéﬂﬁw%Phcsdi de salt

s i acedh & Bosfed oF K648 O BF e TRHERRL b MRS oot < 'y

filtratiopy ahyigpegnder Piciiling gﬁgamsrm\gaafs%z GakRIMEd FBm( ﬁ%i&ﬂkcul at ed

fromthe ni'trile above) of pure title conpound as a | te powder. 10
FAB- V5 41aboie)-of thepuke titleltbmipbund G dwehiteQp®@wEPr. [err] 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.®4 (bs, 1H), 6.29 (bs,. 1H), 4.11 (t, 2H), 3.11 (t, 2H), 2.18 (s,

3H) 15 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 (t, 2H), 3.11 (t, 2H), 2.18 (s, 3H)

15

Example 3
N-{3-[2-(4-Amindiminomethylphenyl)ethoxylphenyl}-2-

chlorobenzenesulfonamide x HOAé '

20 (i) Nitro-3-{2-(4-cyanophenyllethoxy]benzene
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 mniol) 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



< an

Exampl e 3 N {3- [2-(4- Am noi m nonet hyl phenyl ) et hoxy] phenyl } -2-

chl or obenzenegul ide x HOAc  20(i) PCT/SES7/01150

Nitro-3-] 2-(4®W£&8%‘enyl ) et hoxy] benzene Tri phenyl phosphine (11.3 g; 43.1
mol ) and di et hyl azodi car boxyl ate (7.5 g, 43 mmol) were dissolved in THF

(250 mL) under nitrogen at O[err]C After 355 mnutes, 3-nitrophenol (5.00

g; 35.9 mmol ) and 2-(4-cyanophenyl)ethanol . (6.3 g; 43 mol) were added.

The cooling bata?@&ﬁ%%%ﬂ?é:@wof?ﬁe géb—@?'tfétb%rﬁ Shhgred for 2 days at room
¢ ]

tenperature. A prepared as above and the two were conbi ned
bef ore work-up. Water was added and the THF was evaporated. The m xture
was extracted with Et OAc, and the organi ¢ phase was washed wi th aqueous

0. 2M NaCH and BHi NMR (50¢MHz, CRCIGNSE)7.82 (ddhH}.66+1%.71 ésaveeal peakeadHY,
Purification by flash 30 chr Omt(c)h%ﬂraphil %us)l 2; tol ueneI_)I and
recrystal | izat i7ofl {d,o2gHB.a0Add; dHD), 4.27 (fp2d8) G1l2 £t, 2H)

PCT/"SE97/ 01150 35 af forded 3. 07
g (329% of tHe sub-title conmpound. 1H NMR (500 MHz; CDOl 3): [err] 7.82
(dd, 1H), 7.6124 7A.(:SEVEFR : ., 2H), 7.19 (dd, 1H),
4.27 (t. 2H), &u)_LgAg“uﬁg A4 RSaKSph ethoxyjbédzedd 2"

A no- 3- [ 2- (4- pyEeoRBHd. oyanbplisnyithexylbenzene (3.0 g; 11.2 mmol; from step (i)
Ni t ro-3-[2-(4-cyanophenyl )et hoxy] benzene (3.0 g; 11.2 mmol; fromstep (i)
above) and NH4@bov®. Snd)NHELING209 )g; 5 mmivl) swerecdissolved rinva mixtuve oft E¥OH
(40 nL) and HZOéllO mL) .and_heat ed tipc.)m'{J flux. Irqon powder (3.0 E 55 10
mol ) was adde@Gmlhaad HfO (19 mdot gateg tore . Iromepewder (3.00a5 55

hiter copa i BROD e afobd a8 MBEnRh RBRIA Ry T RIS ERE A SR

conbi ned organ %‘;;?ﬁepé@s&%c\éﬁgrﬁrfeﬁriﬁ%%%%‘?aﬁﬁ%ﬁé&%éﬂ&é&ﬁ%a%sand CH.Cla. .

evaporated. Pu cation l'ash c graphy (S Q2; toluene: Et

(1§9[ 1) ).] af f or de@\ flar2Gephra@6f) thé adieecisbphadd avasommeraottd with CHLUE.2TBe(M +
err]

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 + )"~ _
'H NMR (300 MHz; CDCI;): 8 7.59 (d, 2H), 7.39 (d, 2H), 7.05 (t, 1H), 6.32
(m, 2H), 6.24 (t, 1H), 4.15 (t, 2H), 3.12 (t, 2H), 2.0 (s, 2H)
20 _ : o
(iii) N-{3-[2-(4-CyanophenyDethoxy]phenyl}-2-chlorobenzenesulfonamide
Pyridine (0.255 mL; 3.15 mmol) was added to a stirred solution of amino-3-
- [2-(4-cyanophenyl)ethoxy]benzene (0.15 g; 0.629 mmol; from step (ii)
abbve) and Z-C'hlorobenzeriesulfony-l 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 pyrnidine, EtOH was added and
evaporated. The residue was partitioned between water and-EtOAc. The
organic layer was washed with 0.1M agqueous HCl and brine, dried (Na,SO,)
‘and thé solvent removed in vacuo. Purification by flash chromatography
;9 (Si0,; toluene:EtOAc (1:0 to 9:1)) afforded 0.095 g (35%) of the sub-title




1H NWR (300 MHz; CDCl 3): [err] 7.59 (d, 2H), 7.39 (d, 2H), 7.05 (t, 1H),
6. 32 (m 2H), 6.24 (t, 1H), 4.15 (t, 2H), 3.12 (t, 2H), 2.0 (s, 2H 20
(iii) N-{3-[2-(4-Cyanophenyl)ethoxy] phenvl}-2-chl orobenzenesul f onan de
Pyri di neWQ9®86281; 3.15 mmol) was added to a stirred sol ut PONSEY443%0- 3-
[ 2- (4- cyanophenyl ) et hoxy] benzene (0.15 g; 0.629 mmol; fromstep (ii)
above) and 2-chl orobenzenesul f onyl chlﬁi de (0.173 rrL; 0.818 mmol) in 25
CH2A 2 (4 nL). After 45 minutes at roomtenperature the solvent was
removed in vacuo., To renove traces of pynrdine, EtCH was added and
evapor at e O r}dem due was partitioned between water and Et OAc. The
organi c | ayer was washed with 0.1 M aqueous HC and brine, dried (Na2804)
and the sol vent renmoved—imnmvacuo. Purification by flash chromat ography 30
% 98} 0t1 le'lélewﬁ @400 (NIH;! CDIOD): &18.02 ddd, AM)95.62 (@ ZHR(7.4547. szlb title
PCT/ SE97/ Qdeedal peaks, 2H), 7.32-7.40 (several peaks, 3H), 7.09 (1352H), GCTﬁr(jpund

R (A0 G, 5 ol AT A a5 288 1 22 (o

5 1H), 6.65 (dd, 1H), 6.59 (dd, 1H), 4.13 (t, 2H), 3.11 (t, 2H) (1v)
N-{3-[2-(4-Et hoxy| m nonet hyl phenyl ) et hoxy] phenyl } - 2- chl or o-

benzenesul ' '%: H ;2_? 4fﬁhgxxu%nometh¥lphenyl )ethoxy]phenyl}-2-chloro-
{3-] 2- (4 oXy] phenyl}-2-chl or obenzenesul T onam 10 (0.070 g;
0. 163 nmmolbenké 1de| benkémssufonantideix H@bve) was -added to a saturated sol ution of
HC (g) in EtOH (100 and the solution stirred for 24 hours.

 Bvaporat| D (32 (e Commbphensleboaalphansi-2rhlprabengenprolimmannide
quant] i ! 5.?)70 g I06.1183 mm6:l, 'fotd s€'35p9 ({13' abol\)é)er bl added to a saturated

solution of HCl(g) in EtOH (100 mL) and the solution stirred for 24 hours.
Evaporation of the solvent afforded the sub-title compound in a quantitative

yield.

is LC-MS 459 (M + 1)*

sulfonamide x HQA o
N-{3-[2- (4-Ethoxylmmomethylphenyl)ethoxy]phenyl}-2-chlorobenzene-

20 sulfonamide x HCIl (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 compound.

25 |
LC-MS 430 M + 1)*

- 1H NMR (400 MHz; CD;0D): & 8.02 (dd, 1H), 7.73 (4, 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



(V) N-{3-[2-(4- Am noi mi nonet hyl phenyl ) et hoxy] phenyl } - 2- chl or obenzene-
-sul f onam de %@8 2 N- {3-[2- (4-Ethoxyim nonethyl phenyl) et hopHriresylse
- 2-chl or oben 3032 sul fonami de x HC (0.080 g, 0.16 mmol ; fromstep (ivVv)
| above) was di ssolved in MeOH (pre-saturated with NH3(g)) and stirred at
‘room tenperature for 1 day. The sol vent 3pas evaporated and the residue
“purified by preparative HPLC (40% CH3CN: 0. 1M NH4QAc) to afford 0.020 g
- (25% of thgé#lb%fégonpound. 25 LC-MS 430 (M+ 1)[err] 1H NWVR (400
~MHz; CD3QOD): [ » (dd, 1H, 7.73 (d, 2H), 7.50-7.55 (-sever al
- peaks, 4H), 7.88i8 nomih
(m 1H), 4.14.TT, L 3. -
- PCT/ SE97/ 01150sulfonamide x HC 37 Exanpl e 4
N- {3-[2 -(4-Am noi m nonet hyl phenyl ) et hoxy] phenyl } - 2- cyanobenzene-
sul f onam de x HC 5 (1)

. 3-[ 2- (4- Et hoxyj.m et 2he
stream of HCF () 2nbesiFrassn KO S ey g &
nitro-3-[2-(4-gy e Y ' :
Exanpl e 3(i) a%ogée}?@%?%-éf? %%ﬁﬁﬁs%&% ﬁ%’%e?r%@?gt re lvflgéj gltigggln l|°zned
~at 0C. After 3of rigui3s[2i(4idyanaphbryletibryibenzenyal2.80! g140.4 aniridle fiéml0
ambi ent and the stirring was continued-for 24 hours. Evaporation of the
sol vent in vacBrample3(ihabowb) in EtQH:(200mie untilihe tempenaturewas stabilized

1H NMR (400 WMHz: CD3QD): 8. 00, (d, , 7.80 (ddd, 1H), 7.70 (&, 1H),
T (o oy e ARG, Aar RS Moy disting: e tampsrace sigs. showad (© tiskyto |
©3.28 15 (t, 2 l.60 oy 3H). . i . .

3 [2- (4 i 1bi HRRBREAR BHEAUFRE RBRS RPErsed f95,24 hopgy Evaporation of the
3- [ 2- (4- Et hoxydJT @it Pk gave kBé BaB Mt E6mpensana & qiltithlvé yiklal0. 4

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

(i) 3 2-(4—Aminoi.miﬁg- methylphenyethoxylnitrobenzene x HCI
3-{2—(4-Ethoxyiﬁnfnométhylphenyl)ethoxy]nitrobenzene x HC1 (3.6 g; 10.4
mmol; from step (i) above) was dissolved in MeOH, pre-saturated with
20 NH,(g), and stirred at room terfxperature for 3 days. Addition of Et,O (150
mlL) failed to give any precipitate. Evaporation of the solvent in vacuo

afforded the sub-title compound in a quantitative yield.

© LC-MS 286 (M + 1)*
25
(iii) 3-[2-(4-Amino {#-butoxycarbonylimino} methylphenyl)ethoxylnitro-
benzene — ) | :
3-[2-(4-Aminoiminonﬁethylphenyl)eth‘oxy]nitrobenzcne x HC1 (3.49 g; 10.8
mmol; from step (ii) above) was dissolved in THF (20 mL) and water (10
3 mL). Aqueous NaOH (10 mL; 1M; 10 mmol) and di-+-butylcarbonate (2.24




mol ; fromstep (i) above) was dissolved in MeOH, pre-saturated with 20
NH3(g), and stirred at roomtenperature for 3 days. Addition of Et20 (150
m.) failed to give any precipitate. Evaporation of the solvent in vacuo
af f or ded WP@881M2tit|l e conpound in a quantitative yield.  PCI/SESINESP86 (M
+ 1)[err] 25 (ti1) 3-[2-(4-Am no {t-butoxycarbonylim no}

nmet hyl phenyl ) et hoxy] nitro- benzene 38"

3-[2-(4-Am noi m nonet hyl phenyl ) et hoxy] ni trobenzene x HO (3.49 g; 10.8

mol ; frorg;st@®p rhiniol) akereadded andi theaohetion stiffelf af 2001 fengdatiat For (10 30
m.). Aqueous NaOH (10 ni; 1M 10 nmol) and di-t-butyl carbonate (2.24

VO 98/ 01422hour. was removed in vacuo and the aqueous residue was ex@ERt&E97/ 01150

38 g; ,1Q0.3 I re.qdded gnd the soJutjon stirred at _room
t enper atur"@"l‘F%rV"n;[IB é@%ﬁr .ﬁ‘ﬂ—lﬁ_" neq RFSamc R u¥ers diltered apddbe resi due

was extra ] | i |.C ohas e
il tored Sogve claiobfiell rucficaion. ByCnaR B ERNy | (RS THELS
chr omat ogrragiived $h Partisl-dsdompositioRsed s produed The! ﬁC@mo LEiQRs of the
product. The nost pure fracti%ns wer e gonbi ned ar%llgre rystﬁgﬁl\g’%ed from
CH2dl 2: Et 3@reccqmbmed aad geqrystylized from IGHLIRELO Ite giveddng. (51%) LC MS
386 (M+ 1)Jerr] . 1Q (iv) Am no-3[-2-(4-am no {t-butoxcarbonylimno} .
met hyl phe@}{tﬁét%‘}ﬂle‘com ne A suspensi on of
3-[2-(4-am no{t - but oxycar bonyl i m no} net hyl phenyl ) - et hoxy] ni t robenzene
(1.47 g; 3.81 mmol; fromstep (iii) above) and Pd 15 (0.236 g; 5% on
char coal ) 1icLNIECAR4 il jywas stirred under H2(g) (1 atm) for 25
m nutes. After filtration through Celite the solvent was evapor at ed. The
residuerowas purified by preparative HPLC (60% CH3CN aq: 0. 1M NHAQAC) to
afford the sub-title conpound. Yield: 1.02 ? (759

1

(iv) Amino-3-[2-(4-amino{s-butoxycarbonylimino}methyiphenyhethoxy]-

benzene

A suspension of 3-[2-(4-amino{s-butoxycarbonylimino}methylphenyl)-
ethoxynitrobenzene (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 Hy(g) (1 atm.)
for 25 minutes. After filtration through Celite the solvent was évaporated.
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%).

20 FAB-MS 356 (M + 1)* |
'H NMR (300 MHz; CDCLy): 5 7.80 (d, 2H), 7.35 (d, 2H), 7.05 (t, 1H),
6.25-6.35 (m, 2H), 6.20 (t, 1H), 4.15 (t, 2H), 3.65 (bs, 2H), 3.12 (t, 2H),
1.55 (s, 9H) | - |

25 (v) N-{3-[2-(4-Aminoiminomethylphenylethoxy]phenyl}-2-cyanobenzene-

sulfonamide x HCl

' Prepared using a Vac-Master in accordance with the following procedure.:

Two solutions, one of amind-3-[2-(4~amino{t-butoxycarbonylimino}-

methylphenyl)ethoxy]benzene (0.0804M; from step (iv) above) and 4-
30 dimethylaminopyridine (0.1046M) in CH,CN, and one of 2-



20 FAB-MS 356 (M + 1)[err] 1H NVR (300 MHz; CDA 3): [err] 7.80 (d, 2H),.
7.35 (d, 2H), 7.05 gt, 1H), 6.25-6.35 (m 2H), 6.20 (t, 1H), 4.15ét
2H), 3.65 (bsWOMOISR 15 (t 2H), 1.55 (s, 9H 25 (v) N PCT/SE97/01150
{3-[2-(4- Ami noi mi nonet hyl phenyl ) et hoxy] phenyl } - 2- cyanobenzene-

sul f onam de x HC Prepared using a Vac-l\/ggter I n accordance with the
foll ow ng procedure.: Two sol utions, one™0of

(0. 6504M 11 onFeraPeny DA coliit. i Tl onste arvesredo. Theon)

:D?:T ’ ggg'%\'bli‘ggsoﬁ?ﬁns 96.705 mL of the Ks?3nl'd} 340 mL of thegecond) were mixed

~ cyanophenyl sul aeméﬁg‘gmmﬁs(witﬂaaﬂi\@ﬁmﬁﬁ{éh% %%Ftﬁé{g‘hn&@@ through

- solutions (0.700 niL the first and 0.540 niL of the secon

) were

~and, |l eft for 6alshortplugtdfailics gel (0.5¢ g),lthat wiastwashedaeith IGH,ON (2 & EfnL).
- through a short plug of silica gel (0.50 g), .that was washed wi th CH3CN
(2 x 1 nL).  ssThaesolventewas reovadobyoa isjreams of quitrogen gasy dherregidue Wae

id treat ed, Wit b, Et OAc, - sat i t . (3
over ni'ght and TEEEA Wit EAOIAG P safisaied WhaCielh 9 shh aeinisht gad the

et or mi ned by TUVER, srp SRRV plCaCRirtl BF Aol B Hfortie she "Ele

e arT———

: ermned b . s - : y
NHAOAC) Wi t %T/Pgu%@.} Tot eﬁmﬁ@méd;g)%?,gﬂg ggnﬂﬁl_%a(s@terrmned b dfeded (M

+ 1)[err], 419 ( err].

- {3-]2- (4- Ani nophseoBE! (Chpdraayil )E8 ) 0x100%%cCH,ENYagi0 VO DEE,BAE) with UV-

"~ sul fonam de x HC Pr%ared according to the procedure described in

Exanpl e 4(v)o a@gteetion {254 nm).oYialdof@¥elzChesul fonyl chloride instead of
2- cyanophenyl sul fonyl chl ori de. Yield: 80%(LC). 20 . LC-MS 414 (M +
Derr], 412 (M- 1)[err] '

LC-MS 421 (M +1)*,419(M - 1)

15

sulfonamide x HCI

Prepared according to the procedure described in_Example 4(v) above, using
2-fluorobenzenesulfonyl chloride instead of 2-cyanophenylsulfonyl chloride.
Yield: 80% (LC).

20

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

Example 6

25 benzenesulfonamide x HCIl
Prepared according to the procedure described in Example 4(v) above, using
2-(triﬂuoromethoxy)benzénesulfony] chloride instead of 2-cyanophenyi-
sulfony! chloride. Yield: 80% (LC).

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




Exanpl e 6 N-

{3-[ 2- (4- Ami noi mi nonet hyl phenyl ) et hoxy] phenyl }-2-(tri fl uoronet hoxy)- 25
benzenesul fonam de x HOl . Prepared according to the procedure descri bed
i n Exanpl wOi$8/142%0ve, usi ng 2- (trifl uoronet hoxy) benzeneRTH 701150
chloride instead of 2-cyanophenyl - sul fonyl chloride. Yield: 80% (LC).
30 LC-M5 480 (M+ 1)[err], 478 (M - 1Aderr] WD 98/ 01422

PCT/ SE97/ 01150 - - .40 Example 7

N- {3-[2-(4- Ami poi_mi nomet hyl'phenyl ) et hoxy] phenyl } - 4-fl'uor obenzene-
d&i@& 7

sul f onam Prepared according to the procedure described in
ot 5By oK RO ARG orfebanapa R A £ et o0, ——
of 2-cyan0pﬁé‘mlﬂ. fho & .B £hiy g (M +

Dlerr], “arbMmididc] 10 Bxamle 8 N _'
{3-[2-(4- orm nonet hyl phenyl ) et hoxy] phenyl } - 2. 5- di et hyl benzene-
sul f onani dPrepatéd accorBirgpto the proceduterdgscribedin Brampleid€v)dabomel hsitigi n

Exanpl e 4(v) above, usi n& 2, 5-di et hy] benzenesyl fonyl chl oride instead
of 2- cyanopiflrorpbenzencsulionylchloride insteadof2-cyanephenylsulfony! cldovigles o (M +

Dierrl. 4ggaiMe3oq (L85!
LC-MS 414 (M + 1)*, 412 (M - 1y

10 Example 8

N- {3-[2-(4-Aminoiminomethylphenylethoxylphenyl}-2.5-dimethylbenzene-

sulfonamide x HCI

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

2,5-dimethylbenzenesulfonyl chloride instead of 2-¢yanophenylsulfonyl
s chloride. Yield: 88% (LC). o :

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

Example 9
20 N-{3-[2-(4-Aminoiminomethylphenyl) ethoxy]phenyl}-S-chlorothiophene-2-

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

25

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

30



Exanpl e 9 20
N-{3- [ 2- (4- Amnybgreiagiret hyl phenyl ) et hoxy] phenyl } - 5- chl or ot hi opharer/8e97/01150

sul f onam de x HC Prepared according to the procedure described in
Exanpl e 4(v) above, using 5-chl or ot hi ophene- 2-sul fonyl chloride instead
of 2-cyanophenyl sul f onyl chloride. Yieldl 67% (LC). 25 LC- M5 436 (M +
Dferr], 434 (M- 1)[err] 30 . WD 98/ 01422 _

PCT/ SE97/ 01150 Example 10 41 Exanpl e 10

N {3-[ 2- (4- Aninoi m nonet hyl phenyl ) et hoxy] phenyl }-1 -net hyl i nmi dazol e- 4-

sul fonani de x HE:{3-[2~(4Aenmmoimimamethstiphenyethion emetisdimitiago]ei4-
Exanpl e 4(v) above, using _5 1-nethylin dazol e-4-sul fonyl chloride 1 nstead
of 2- cyanophen)é'_-‘im;l?_&ﬂghl oride. Yield: 44% (LC). LC-M5 400 (M +
Derr] Egﬁ n&?@t ¢ d

(3 [2- (4 At noi $RBFTE A5 opingy )b RESRACHFR Agoribsddn Foragmply A(v) above, using

| soxazol e4- su r 0 th edu
described in a%ﬁrﬂljﬁ?ﬁ(}%le J s‘ﬁﬁgﬁﬁ Sﬂkﬁ‘gﬁ gﬁ’é | metc#yl |§£‘3§§F@y£§uyﬁp¥'bnyl

chl ori de i nst eahlefide- cgmm;p@;gyﬂg@ fonyl 15 chloride. Yield: -69% (LC).
LC-MS 415 (M + 1)[err], 413 (M- 1)[err] _

LC-MS 400 (M + 1)*

10 Exam le. 11 _
N-{3-[2-(4-Aminoiminomethylphenylethoxvlphenvl}-3.5-dimethvi-

isoxazole-4-sulfonamide x HCI _

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)

Example 12

20 N-{3-{2-(4-Aminoiminomethylphenyl)ethoxy]phenyl}benzylsulfonamide x-
HCl
Prepared according to the procedure described in Example 4(v) above, using
benzylsulfonyl chloride instead of 2-cyanophenylsulfonyl chloride. Yield:
71% (LC).

25

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

Jo .




Example 12 20 N

{3-[2-(4- Am noi m nonet hyl phenyl ) et hoxy] phenyl } benzyl sul f onam de x.

Prepared according to the procedure described in Exanple 4( ahove Si ng
benzyl sulWE¥OLLR| ori de irist ead of 2-cyanophenyl sul f onyl chll’)gqu);’o“sg
71% (LC). 25 LC-Ms 410 (M+ 1)[err], 408 (M- 1)[err]

98/ 01422 42 - PCT/ SE97/ 01150
42 Exanpl e 13 N {3-[2-(4-Am no

i m norret h t hoxy] phenyl } -2, 5-di chl or ot hi ophene- 3-sul fonam de x
HC W:‘;P{l'ﬁ YA )lgordl ng to the procedure descrl bed |n Exanpl e 4(v) above,
usi ng 5 N2(5f2 offuthyiphenglethoryiphenyl Bréthiophene-

2- cyanophenyl sul f ony chl ori de. : . M +
1)[err] &m&xﬁ_ N- {3-

[ 2- (4- Ami noi m no pheny )eth 5- met
chl or obenZHRBaM Qﬁ?&ﬁi‘l oce Jrﬁéleﬁﬁ'gé‘i ﬁﬁéﬁ\?&e Ay &QV&, HsiNgas a

d d
e L R SR, b s
7.75 (d, 75 5 | peaks. 4H), 7.39 1H), 6.52 (t, 1H),
6. 49 Et, %H?‘,m‘g?'sgﬁ%ésiﬁ weygr e 0t oH. AP (t,(rznro,H)z.55 (t,(2H),H)
218 (s, 3H. 1.93 (s. 3H) 20 -

LC-MS 471 (M + 1)*

chlorobenzenesulfonamide x HOAc

The title compound was obtained as a side product from Example 22(iv)
below. Yield: 0.014 g (13%). | | '

15 |
LC-MS 444 M + 1)*
'H NMR (500 MHz; CD,0OD): & 8.03 (dd, 1H), 7.75 (d, 2H), 7.50-7.55
(several peaks, 4H), 7.39 (m, 1H), 6.52 (t, 1H), 6.49 (t, 1H), 6.38 (t, 1H),
4.13 (t, 2H), 3.13 (t, 2H), 2.55 (t, 2H), 2.18 (s, 3H), 1.93 (s, 3H)

20

Example 15
N-{3-[2-(4-Aminoiminomethylphenyl)ethoxy]-2-methylphenyl}-

benzenesulfonamide x CF,COOH

25 (i) 3-t-Butoxycarbonylamino-2-methylphenol
3-Amino-2-methylphenol (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



Exampl e 15 N {3-[2-(4- Am noi m nonet hyl phenyl ) et hoxy] - 2- met hyl phenyl } -
benzenesul f onawd 8&022CF3COOH 25 (i) ' PCT/SE97/01150
3-t-But oxycar bonyl am no- 2- et hyl phenol 3- Ani no- 2- net hyl phenol (2.0 g; 16
mmol ) and di-t-butyl carbonate were di ssolved in THF (20 nmL) and refl uxed
overni ght. Evaporation of the sol vent fo#3 owed by flash chromat ography
(Si2; EtQAc 5-30%in | sohexane) afforded 2.48 g (69% of the sub-title
conpound. 30 'HNMRN3MEBMH#2CDCL,): § 7.35 (4, 1H), 7.02 (t, 1H), 6.52 (d, 1H), 6.25
PCT/ SE97/ 01150 43 1H NWR (300
MHz; CDO 3): [ ekss THD, 9586 s, 1H), 213065, 3H), 192 (8.9) (d, 1H), 6.25 (s,
1H), 4.86 (s, 1H), 2.13 (s, 3H, 1.52 (s, 9H (i)

t - But oxycar bonyl am no- 3-[ 2- (4- cyanophenyl ) et hoxy] - 2- net hyl benzene S

Tri phenyl phosphi:R€&, f¢3 b 2R R Bl r 2R gk SN Sarbpxylate (1.7
m.) “were di ssol%@ Bty Qi aminea 2 g ."'I“ %'@ thylbenzene
but oxycar bonyi apj 1PROHHIRE 1T 1 £213%5 imbl) And"dithyld: c%%&ﬂx '
above) di ssol ved ?ﬁe@ﬁﬁ(%ﬂlmﬁ andgﬁ-(4- cyang)ph%nyl )e?"lazﬁg} 1. 9}(%?3 &13;7
mol ) were addardl)Af¢rerdiSselsgd intTHE(20t mily) arradev mitrogéer Aftes 18ddashitend.z2- 10
the stirring continued for 30 m nutes. The m xture was extracted with

Et one. TheI or gmt@xmg@pmmmwghmk 424 @f; lblrl.ﬁemmlt eﬁno:(mvgar?zui)
S for ded 2. 95 guorRgissped A tBR (36 el fas dhet-byandpheny ol 1 s, 13
Try, 428t SRy HpePpdobh pheh 3 s it ot ipyidiare yayetdhas Ry e

Ani no- 3- [ 2- (fr ehengiiFiapy cortiheed [fo2- 3Gt ZThe mixture was extracted with
t - But oxycar bonyl am no- 3-[ 2- (4- cyanophenyl ) et hoxE\;] - 2-net hyl benzene (2.69 20

, 7.64 mol ; fEtOAGt The(Organisiphass wasrveasiied swith scatemarizt iddne, dried @pB0y) ed
with HCO (g), (150 nlL) under nitrogen and stirred at roomtenperature
and the solvent removed in vacuo. Purification by flash rcT:'grorna’togmphy

afforded 2.98 g (77%) of the sub-title compound.

1s "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 (t, 2H), 2.02 (s, 3H), 1.51 (s, 9H)

(iil) Amino-3- 2-(4-cvanophenyleth -2-methylbenzene _
t-Butoxycarbonylamino—3-[2-(4—6yanophenyl)eﬂloxy]-z-meﬂlylbenzene (2.69
20 g, 7.64 mmol; from step (ii) above) were dissolved in EtOAc, pre-saturated
with HCl(g), (150 mL) under nitrogen and stirred at room temperature
overnight. After evaporation of the solvent the residue was partitioned
between 10% aqueous HCI and EtOAc. The aqueous phase was washed with
EtOAc, basified with NaOH (2M, aq.) and extracted with EtOAc. The
s 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 (4, 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)

30




D R

overnight. After evaporation of the solvent the residue was partitioned
bet ween 10% aqueous HCl and Et QAc. The aqueous phase was washed with

Et OAc, basified with NaCH (2M ag.) and extracted with EtOAc. The 25
conbi ned”HBMIR2 phases were washed with brine, dried (MySEET/SESHOMS:

sol vent evaporated to afford 0.42 g (19% of the sub-title conpound.

"H NWR (300 MHz; CDCI3): 5 7.59 (d, %'ZID 7.40 (d, 2H), 6.94 (t, 1H, 6.31
(dd, 2H), 3.61 (s, 2H), 4.12 (t, 2H) .15 (t, 2H), 1.96 (s, 3H) 30

WO 98/ 01 ' ]
PCT/ SE9 #ﬁ/} 1§ 3 {3-[2-(4-Cyanophenyllethoxy]-2-methylphenyl }benzegﬁg (iv)

N-{ 3- [ 2- gdHfonaneadeny! ) et hoxy] - 2- net hyl phenyl } benzene- sul f onam de
Benzenesul fonyl chloride (0.24 nmk; 1.9 mmol) was added to a stirred

sol ut i on Beezenesuiforiyl- ¢Hloriden (p2dnyil),edfopnol) weasuddedzeng difird® 90 1. 7
5 mmol; fromste (|||:ln[above) in dry pyridine (20 nL) under nitrogen. The

r eact i on Sehyiangfaminer ¢-eyanopbanyleibexyl-drmethydbenzens {pat2ag;iloh of the
| t th d i t b t % HC d Et OA
The or gampiEoleam st (il AbeveD o doy (RyEICins (20 b Sodes mieogeR. B veni
d ff d 0 47 10
IR B S o e AN BB o, 1,

iy 6 (t, 2H),
S 10 (E?k%ls_vi)@nt*}hegeé(i?é |;ai)slikﬁrutl@nS@ between 109 agledifs K] ala'd)EtdAé ( H

(

{3-[2- (4Thei mgamm&ammyhpl’vmhe}l w%thcbqa}e Zinext (YgSOPYratid the solvent
benzenesul fonam de x %1
N-{3 [ 2- femey dﬁh‘é‘?ﬁﬁo)& scation by flgsh shramstegranhye efforded @42 g 0. 47

bove) was added to a saturated solution of
HCI (g)"’%bﬁ?f(}‘% ﬁ)c? lution was stirred for 2 days. The 20
sol vent was renoved by rotary evaporation and the residue treated with
Et OH, pre-saturated with NH3(g), for '3 days. After renpval of the sol vent,

the cr udtH NNERI(300MHRy DMBEdLy 5i7.4pa.81(iny & 0HIE),C7.06 (RS0 )20 0d,1%
1H), 6.50 (d, 1H), 4.16 (t, 2H), 3.10 (t, 2H), 1.72 (s, 3H)

15 (v) N={3-[2-(4-Aminoimi .om ylphenyl)-ethoxy]-2-methyl- henyl}-
benzenesulfonamide x CF,COOH }
N- {3-[2-(4-Cyanophenyl)ethoxy]-2-methylphenyl} benzenesulfonamide (0.47
g; 1.2 mmol; from step (iv) above) was added to a saturated solution of

- HCl(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.

25
LC-MS 410 (M + 1)
‘H NMR (300 MHz; DMSO-dg): & 9.55 (bs, 1H), 9.25 (bs, 2H), 9.0 (bs,
2H), 7.75 (d, 2H), 7.50-7.70 (several peaks, 7TH), 6.99 (t, 1H), 6.80 (dd, 1H),
6.45 (dd, 1H), 4.09 (t, 2H), 3.15 (t, 2H), 1.82 (s, 3H)

w Analysis calculated for C,H, F,N,0,S: C, 55.06%; H, 4.62%; N, 8.03%: S,



trifluoroacetic acid). Recrystallization fromisopropanol afforded 0.056 g
(999 of the tiwbesopapound. 25 LC-M5 410 (M+ Dferr] 1H NpdErsedtor11s0
MHz; DMSO-d6): [err] 9.55 (bs, 1H), 9.25 (bs, 2H), 9.0 (bs, 2H), 7.75
(d, 2H), 7.50-7.70 (several peaks, 7H), 6.99 (t, 1H), 6.80 (dd, 1H),

6.45 (dd, 1H), 4.09 (t, 2H), 3.15 (t, 2H), 4582 (s, 3H) 30 Analysis

cal cul ated for C24H24F3N306S: C, 55.06% H, 4.62% N, 8.03% S, WO
98/ 01422 6.12. Found: C, 54.83; H, 4.64%; N, 7.97%; S, 6.12%  PCT/ SE97/ 01150
45 6.12. Found: C, 54.83; H 4.64% N, 7.97% S, 6.12% Exanpl e
16 N {5-[2-(4- Am noi m nonet hyl phenyl ) et hoxy] - 2- met hyl phenyl } benzene-

5 sul fonam de x_HCd (i) i
[ 2- (4- Wanophenﬁ&ﬁﬁ@aﬂg@] -4- et hyl - 3-ni trobenzene 4- Met hyl - 3-ni t rophenol
(0.765 g; 5.0 nupl),ra2-4(4-Cyan | 3 ‘D, | ) and

di ethyl azodi car fi?ﬂ&gfé;éé?-‘é?“ Pﬂ'@“@f@%@%@%ﬁ%
mL) . Tri phenyl. phagRid.A . g; 5.0 mol), dissolved in THF (5 nL), was
added and t he’ sOTULIO Fdseg%rlgg over ni ght . Evaporation in vacuo and the
addition of diethyl ether afforded a yell ow solid that was
recrystallized fromwater:acetone (9: 1), a{lfordi.ng the sub-title

conpound as yel (ipJR94-Cyanophenylethoxy]-4-niethy eriZzene 1H NVR (400 MHz;
cDA 3): [err] 7.63 (d, 2H), 7.50 (d. _LH), 7.42 (d, 2 7.23 (d, 1H),
7.04 (dd, 1H), 4Maethyl-3-pigophengh €Q-,7650rg;, $05mma)), Qat*cyanqphepyi)ethanol

=9
=
e

Am no-5-[2-(4-c henyk).eth 25: ; rohydyide
(0.127 g; 3.35 W?? ﬂ;\%bé Paj( ?‘h%@%ﬁ#ﬁﬁ%ﬁg&g}éﬁgﬂ ﬁgg‘é@pﬁﬁs‘“uﬁ’% were
(ice:water t ) ipf CYHANPP TR - Yl

ni trobenzeneq%&%g&ggso?ﬂé?ﬁ?ﬂ%ﬁféofrom'steg P?Hggg elsnéa d'ggqg’egﬁ'g %’SSQ?
sul fate (1.34 ndissdlvibll ih. THIN(GS! mLi)p viaOadded mbyl theesolation stirred evernipht.
tenperature was_allowed to rise to anbient and the stirring continued for
30 Evaporation in vacuo and the addition of diethyl ether afforded a yellow

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,): 6 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-cyanophenyl)ethoxy]-2-methylbenzene

20 Sodium borohydride (0.127 g; 3.35 mmol) was added in portions to a cold
suépension (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

25 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

3 'H NMR (400 MHz; CDCL,):.5 7.61 (d, 2H), 7.40 (d, 2H), 6.95 (d, 1H),




25 mnutes. Addition of EtQAc (50 nmL) and filtration through Celite

af f orded a clear solution that was washed with water, dried (K3C33) and
concentrat ed i n vacuo. Flash chronmatography (Si O2; t ol uene: Et OAC g010: 1))
af f or ded WOPBM422 o (2609 of the sub-title corrpound as a whPETSERIAYSO 30
"H NVR (400 MHz; CDCIS) [err] 761(d 2H), 7.40 (d, 2H) 6.95 (d, 1H),
WD 98/ 01422

PCT/ SE97/ 01150 6.25-6.30 (m

e S K S A AN

Benzenesul fonyl chloride (22 [err]L; 0.17 mmol) was added to a cold
solution 5 (ice:water terrperature) of -
ami no- 5- [ @it} N-¢ 5@ yahdphényljdthoxyj2m th Iphenyhibeneercsulfbhamide. 16 mol ;-
fromstep(ll) above) in pyridine (4 nm) T 3 gSactlonflask was | eft

over ni ght Benzenesulfonyl chioside (‘?éﬂ-@b%/oah" el )W% ded tojac@ldsalution sol ut i on

vt o7 PP TR, Of R S e R kr e BT s (he
TH R ( SRR TS 0 Slmot, S 3P G ablf®) i Pyriding ¢4 L) HHRC 1L,

7. 43- 7. 50relabtioft Hlask/ wiis left olEinight 38 o defrigedatof. mcm,laéf&atﬁvﬁb (bs,
1H), 15 4.18 (t, 2H),

1. 91
N-{ 5- [ 2- (addedhang ithe nomqmm;% %E@A@h}‘hp m@n;bnped organic
benzenesul f onam de X

ol uti on B‘*asrm@e Pk T%rﬁ@?éﬁag GG Sarer BiSiag (dsS3 V o
o o AL ESRRIRBE SRR 0N Bl R0 Bp e il A

t enper at Wife \Mdtn Oﬁédtﬁi"’ed to rise to anbient and the stirring was
continued for 20 hours. Evaporation of the solvent afforded the sub-title

~,

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

(iv) N-{5-[2-(4-Ethoxyiminomethylphenyl)ethoxy |-2-methylphenyl} -
benzenesulfonamide x HCI
To a cooled (ice:water temperature) saturated solution of HCI(g) in EtOH (5
20 mL) was added 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 houts 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)*

30



conpound in a quantitative yield. To renove traces of HO, EtOH was 25
added and evapgs sd/@d22 LC-MS 439 (M + 1)[err] 30 PA/SIY7/01 1582
PCT/ SE97/ 01150 47 (v) N
{5-[2-(4- Ami noi m nonet hyl phenyl ) et hoxy] - 2- met hyl phenyl } -

benzenesul f onanmi de x HC 47 '

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

sul fonani de x HW) NO{DIB-(4Amindininometliylphemtl¥sth6x v])-2 ahethglphtayl } -5

di ssolved in MeOH, pre-saturated with NH3(g), and stirred at room

t enper at ure f orberzenesulfonamide x HGhor ati on of the sol vent in vacuo the

G () ?fa L U o S Boxyeninom ety iphaay s Bowal-2rmeivisheri hiawene: 045 ¢
629 0] N 400
E/lﬁz /iEDDgagg 9:[ zeér‘#]f&?ﬁﬁgg ?g ﬁﬁ) ((30‘9755 QEE%W 5@’&?6‘3‘1‘( rﬂ“.’)lqb?% (“Yaﬁs
T ﬂss&b%%p&e%e@ﬂ '{{rélsa ted4 with (NH,88), » artd 1stirkéd at robn
3-[2- (4- Ami noi nenpeedthye foerd heutmx&ﬁeﬁﬂvapm;altmheufjlthbsnm in vacuo the

sul f onam de x HC 20 (i)
t - But yl oxycar bdrgidugi wes @d}ﬁgow n rEéQHmdnﬂm&olventrmapthd ftd erenmonm uUNd

was prepared a&%&i&br"gﬂ 'Iy? gﬁgﬁ'l gégéx bed ﬁene cﬁf(onrgé gff&r(ded 5‘ 82

from am no- 3-h t
(62%) .Qf..:.the title compound.

10
LC-MS 410 (M + 1)* -
'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
Example 17
N-{3-[2-(4-Am inoiminomethylphenyl)ethoxy]-5-methylphenyl}benzene-
sulfonamide x HC] '

2 (i) +-Butyloxycarbonylamino-3-hydroxy-5-methylbenzene

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)

(i) t-Buggioxycarbonylamino-3-|2-( 4-cyanophenyl)ethoxy]-5-

methylbenzene _
~ 30 The sub-title compound was prepared accordin_g to the method described in




mmol). Yield: 13.2 g (91%. 25 1H NWR (400 MHz; CDCIS): [err] 6.83 (bs,

IH), 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)
t - But yl 0X¥yO80842¢| ani no- 3- [ 2- (4- cyanophenyl ) et hoxy] -5- .  n®AH§HMAEERe 30

The sub-title conpound was prepared according to the method described in
WD 98/ 01422 :
PCT/ SE97/:01150 Exanple | (ii)

e G A B FRIRE e
0, ! Sl ot ey o) Yietdlare g, (4,0

1.50 (s, 9H) 13C NVR (100 MHz; CDA3): [err] 159.2, 152.6, 144 3, 140.0,
139. 4, 132.2, 129.8, 119.0, 111.8, '110.4, 110.3, 101.9, 80.5, 67.6,

35.9, 28.4H HMR. (400)(M(Hz |0DC13) 8758 (4, 2H),738 @, 2H),693 (t, 1H), 6.63

Am no- 3-[ 2- (4- cyanophen¥§3et ho | benzene

(" Buty1 oxbakBhgRibRo D, B3 U 3FBmGrkeutl BFO: Rt 8Dwdi2 (citThne
(1.55 g; icél rzm) fromstep (ii) above) was stirred in a m xture of
trifluoro Q ¥d (10 nm.) and nethyl ene chloride (10 nL) for 3 hours.

The sol ven Thegl di v in c (50 15
O pte OB RIGHOHL CRRD: S NS0rest b6, 182 i o i 1 (

sol vent Wg29! & NMPMEJ, um@‘fxqmalwsl qmen 180.5h6 7.6, 35Vt 28 4 280 upon

st andi ng. Yi el’d: 19g(10% HNI\/R(500M—|z CDCI§): [err] 7.60

(d 2H), 7.38 (d, ZFD 6.10-6.15 (m 20 2H), 6.03 (t, 1H), 4.14 (t, 2H),
12 (tm %m) Agﬁitzlg-é-i}{%@xanoghenx} Jethoxy]-5-methylbenzene

t-Butyloxycarbonylamino-3-[2-(4-cyanophenyl)ethoxy]-5-methylbenzene
(1.55 g; 4.4 mmol; from step (ii) above) was stirred in a mixture of
trifluoroacetic acid (10 mL) and methylene chloride (10 mL) for 3 hours.
" The solvent was removed in vacuo. The residue was dissolved in EtOAc (50

15 mL), washed with Na,CO,/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 MHz; CDCL,): & 7.60 (d, 2H), 7.38 (d, 2H), 6.10-6.15 (m,
0 2H), 6.03 (t, 1H), 4.14 (t, 2H), 3.12 (t, 2H), 2.20 (s, 3H)

(iv) N-{3-[2-(4-Cyanophenylethoxy]-5-methylphenyl}benzenesulfonamide
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 pL; 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 (SiO,; EtOAc:heptane (1:1)) to give 0.19 g (97%) of the

30 sub-title compound.



(iv) N{3-[2-(4-Cyanophenyl)et hoxy]-5-net hyl phenyl } benzenesul f onam de To
a cold sol utiwo$s/ma22vat er tenperature) of am no-[3-2-(4- PCT/SE97/01150
cyanophenyl ) et hoxy] - 5- met hyl benzene (0.13 g; 0.50 mmol; fromstep (iii) 25
above) in pyridine (5 nL) was added benzenesul fonyl chloride (71 [err]L;
0.55 mol ). After 2 hours stirring, NaHGg/aq (sat.) was added, and the
sol ution extracted with Et OAc. The conbi ned organi c phases were dried -

s and 1 I iya [ i £48d
(19oh ) chr o DAMR (OPMIEECREL) 27828, 20, 192 GHET i L3y
the 30 sub-ti t(te2HyMPO9, 2H), 6.88\(65,98H),1635 (t, 1H), 6.40-6.45 (m, 2H), 4.15
PCT/ SE97/ 01150 49 1H"N
(500 MHz; CDA ), 2Hyr 3 147(t32H)d 2.224(s, 3Hp2 (d, 2H), 7.58 (t, |H), 7.47
(t, 2H), 7.39 (d, 2H), 6.88 (bs, 1H), 6.56 (t, 1H), 6.40-6.45 (m 2H), 4.15
(t,” 2H), 3.14 (t, 2H), 2.22 (s, 3H) 5 (v) N |
£3-[12- (4 B hoxy g g B ihSh RV s RS NMBRGTS dvethylphenyl}-

benzenesul f orta
N-{ 3-[ 2- (4- Cyanapbesbsul e 0 t hyl phenyl } benzenesul f onam de (0. 19

g;. 0.50 mmol ; ﬁﬁﬂ'é‘%% v was added to a cooled (ice:water

temper ature) s N-{(Be-CyhubpiamyDettily] o)-niethip kil Poctizknestifonsmids Moy s
10 the tenperature was allowed to rise to anbient terIBerature and the
stirring wis Go0tmmely from Zteth§iv)sabeve)pwrast addedtto teheoeledy éice:water

af forded the syb-title _conpound..in titatl ield. 1H NWR
(500 MHz: CDCl gﬁmpfféfw]?) fﬂ!‘ﬁfa(ﬁdgp yign O?E'?#ﬁgbglgﬁbﬁ(%m% Adter 3Q mimuteg . 02
(bs, 1H), 7.90 _35- ' er 6.,63 (1 . 6.57
(0 1y 6. ab (e verfpbraplis Wpd oAy i 1Sl Tgat Whupstarite by e oging
3H), 1. 62 (‘was¥dhtinued fo¥ 2} hours. Evaporation of the solvent afforded the sub-title
N-{3-[ 2- (4- Ami noi m nonet hyl phenyl ) et hoxy] - 5- net hyl phenyl } - 20

benzenesul f onacoohpoxndGn a quantitative yield.

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

s 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) o - |

(vi) N-{3-[2 4-Aminoimingmethy]phenxl Jethoxy]-S-methyiphenyl}-
20 benzenesulfonamide x HCI : '
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 ex'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,0, white crystals precipitated, which were
filtered off, affording 0.145 g (65%) of the title compound.

3 LC-MS 410 (M + 1)*




N {3-[2-(4-Ethoxyi m nonet hyl phenyl ) et hoxy] - 5- net hyl phenyl } benzene-

sul fonam de x HCO (0.22 g; 0.50 mml; fromstep (v) above) was di ssol ved

in MeOH, saturated with NH3(g), and stirred at roomtenperature for 24

hours. AW/‘Eﬂ%por ation of the solvent in vacuo the resi dfETHFE7/01150

redi ssolved 25 in MeOH (5 nlL) and the solution acidified to pH 1 with Et OH,

saturated with HCO (g). The solvent was evaporated and the residue .

di ssolved in MeCH (5 nmL). Upon addP®ion of dry Et20 white crystals

precipitated, which were filtered off, affording 0.145 g (65% of the

title con‘[ﬂlNMR (500 MBz)\ED,OD): 92@(@5 2H), 8.75 (bs SZsH),%m;L‘ILSZ(

PCT/ SE97/ 5 1H NVR (500
Coscd), 551763 (o, JH), 7.4847.53 (5 JHE) 6.574t, 17 6.45-6:50 G, 2H) 19

755761 57 (t, 1H), 6.45-6.50 (m 2H),

4.18 (t, é% &Hbi'g (‘4185 g@)(zrﬂz%g?é 3&){) 5 Exanple 18 N-

{3-[ 2- (4- Ami noi m nomet hyl phenyl ) et hyl t hi o] phenyl } benzenesul f onani de X
HC (i) 4-Tol uenesul fonic acid-2-(4-cyanophenyl)ethyl ester 10

2- (4- Cyargpaepld 18t hanol (1.46 g; 9.9 mmol) and 4-tol uenesul fonyl chloride
(1 9 g; 10 mml) were stlrred I n pyr|d| nelt(ZO m_) at 5Cfor 3 hours. Work-

up was panNfh ! i : tsulfomansdelCl and

- extraction h Et OAC The organl c phase was vvashed Wi th aqueous citric
acid, th sed through a short plug of silica gel with Et20 Renoval of
15 the solvent in vacuo afforded a colourless oil, containing ca. 30% of
unreact ed 2-(4-cyanophenyl) et hanol according to 1H NVR. The oil was
further ggpi 5%5@1}‘&{{&@3&12- hHe Ogterf Or 2 hours. Wrk-up as
above afforde i esu-tlt e conpound as a yellow solid.

10 2-(4-Cyanophenyl)ethanol (1.46 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 EQO. Removal of

s the solvent in vacuo afforded a colourless oil, containing ca. 30% of
unreacted 2-(4-cyanophenyl)ethanol according to 'H NMR. The oil was
further subjected to the reaction conditions above for 2 hours. Work-up as

above afforded 2.0 g (66%) of the sub-title compound as a yellow solid.

» 'H NMR (300 MHz; CDCL): § 7.65 (d, 2H), 7.55 (d, 2H), 7.16 (d, 2H),
7.10 (d, 2H), 4.24 (t, 2H), 3.07 (t, 2H), 2.45 (s, 3H)

(i) Amino-3-[2-(4-cyanophenyl)ethylthio]benzene

3-Aminothiophenol (0.87 g; 7.0 mmol), 4-toluenesulfonic acid-2-(4-cyano-
25 phenyl)ethyl ester (2.0 g; 6.6 mmol; from step (i) above) and 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
(MgS0,), evaporation of the solvent and flash chromatography (Si0,;
Et,O:hexane (1:1)) afforded 0.82 g (49%) of the sub-title compound.

30



20 1H NWR (300 MHz; CDCl 3): [err] 7.65 (d, 2H), 7.55 (d, 2H), 7.16 (d, 2H),
7.10 (d, 2H) ,whHokrkd2 2H), 3.07 (t, 2H), 2.45 (s, 3H (i i )PCT/SE97/01150
Am no- 3-[ 2- (4- cyanophenyl ) et hyl t hi o] benzene 3- Anmi not hi ophenol (0.87 g;

7.0 mmol ), 4-tol uenesul fonic acid-2-(4-cyano- 25 phenyl)ethyl ester (2.0 g;
6.6 mol; fromstep (i) above) and K2CO3 (X%19) were stirred in a mxture
of EtOH (10 nL) and CH2C 2 for 4 hours. Addi tion of ether, washing with

gﬁlldnfGI Zgﬁ (Z:hMr g?ra ogr a%@(@glégc‘%t éméfnzeﬁxapﬁ? a?‘??ir degrag @ 3’6?319%

of the sub-titlrgdqc 0 3 6.53 944013 s, 2H), 3.13 (t, 2
PCT/ SE97/01150(ad PHB 81T (3080), \8dPIED; 37200 ) 51( H)l%—|9l§ll\$l=é 2(I-?R)O
MHz; CDC 3): [err] 7.60 (d, 2H), 7.30 (d, 2H) 7.08 (t, 1H), 6. 75 (dd,
1H), 6.71 (t, 1H) 1H), 3. ) H), 2H)
(iid) N {3-[241 :

(1 ce: vater 18n Ch'ﬁ%éa ?m(ﬁa%%ﬂﬂdg?@ﬂ?é;a ﬁ%ﬁé’a{!ﬁeﬂi’f&‘%ﬁ Hion
ana. Cocr > (20 aE; Eripiatis) of JHE- S ARty e xé%e

HO was added a0l fe3ss el feosh’ t6p &) WbbVe iR @l mixtieeoP pyrtine [Budr) 10

was dried (MgSOH4) and the solvent renoved in vacuo. The residue was
purified by flant CH;Chaf20gmiphoveérSi @aninmteO Afigndchdurs Stiyring, M aqliedds g

I(—|§3[20e/?r]0f 1t5h(i*Hsub title corrpoung gyol Lcéxwacgggp@% Qﬁi;?é er,_g%Bé pggggrgpbl\lﬂa&er

ZH)4 1 72 93 (tm% dned 3@4%?0@1 '?a%d ﬁ-xe solven£ némgbgd in vacu%mTheH)résﬁuc wés

HG 20 Tr1 met npRERE- oy HaBi PO R pbly TR HAD: mn% -t

(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 (4, 2H), 7.4-7.6 (m, 3H),
7.30 (s, 1H), 7.0-7.2 (m, 3H), 6.80 (m, 2H), 3.11 (t 2H), 2.93 (t, 2H)

(iv) N-{3-[2-(4-Aminoiminomethylphenyl )ethxlthib jphenyl}benzene- |
sulfonamide x HCl ' .

20 Trimethyl aluminum (2.5 mL; 2M in toluene; 5.0 mmol) was added to a
cold (ice:water temperature) saturated suspension of NH,Cl (0.29 g; 5.4
mmol) in toluene. After 30 minutes stirring, N-{3-[2-(4-cyanopheny1)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.

25 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 in 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-

5o saturated with HCI(g), three times, and evaporated to afford the title
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cold (ice:water tenperature) saturated suspension of NH4C (0.29 g; 5.4
nmmol) in toluene. After 30 minutes stirring, N {3-[2-(4-cyanophenyl)ethyl -

t hi o] phenyl } benzenesul fonam de (1.0 g; 2.6 nmmol; from st epe‘é’i_lifi#mabove) ,

di ssol vewo88®HR2ene, was added and the mixture was refl uxdFFHI7M1Rour s.
25 The reaction m xture was poured into silica gel (10 g) and CHO 3 (30

m) . The solids were renoved by filtration and washed wi th nethanol. The
conbi ned I i qui d ‘phases were concentratdd in vacuo to give a solid residue.
The material was purified tw ce by regar ative HPLC ( MeOH: NHAQAC (0. 1M
ag.)) to compoundhas awhﬁcépllﬂh%nltﬁdls igs€M%bd in MeOH, pre- 30 saturated

" with HO(g), three tinmes, and evaporated to afford the title WO
98/ 01422 PCT/ SE97/ 01150
52 co o%&‘dl a white solid. Yield: 0.63 g (54%. np 84-7[err]C
LC- M5 412 TiRe? ‘)a?err] 5 1H NWR (300 MHz; DMSO-d6): [err] 10.45 (bs, 1H),

9.33 (bs, 12MS9 $ 1y 2H, 7.7 (m 4H, 7.0-7,6 (m 9H), 3.17 (t,
2H) , 2.901'(t, §|_4|)ul?(1(/i3 E}<)arrple 19 : '

N- { 2- ChisonHPNMR | (390! Mz, DMEO-d9: dri(45 fbsjolid), 9.BDI{bsy2H}t 9.9y fbs5- 10
met hyl phenyl anmi noaceti c acid, ethyl ester x HOAc gld . -
3-[ 2- (4- O,’éﬁoﬁh%@éﬂﬂbxl#?-:tﬁrfmn? syl Gn2H0a280 @, 3E)d, et hyl ester

Et hyl bronoacetate (134 [err]L, 1.2 mml) was added to a suspension of
am no- 3-[ 2- (4- cyanophenyl ) et hoxy] - 5- net hyl benzene (0.252 g; 1.00 nmol; 15
from Exa élfg) above) and K2CG3 (0.165 g; 1.2 mol) in DWVF (10

m.), and e was stirred for 20 hours. The solvent was renoved in

vacuo and N-gglﬂafmmfohgmd[zo@ Nﬁﬂmd»lﬂﬁﬁémﬂﬂlﬁheggl)éﬂiﬂ% sspar ati on,
t he agueous phase was extracted once with Et20. The conbl ned ether phases
wer e washeuk henwlaminpadetic jactd, ethykbestenudDAcind t he sol vent was 20
renmoved i n vacuo. The residue was purified by flash chromatography (Si O2;

). af

a0

(i) 3-[2-(4-Cyanophenyl)ethoxy]-5-methylphenylaminoacetic 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 separﬁtion,
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 Q.30 g (89%) of the sub-title compound, a
colourless 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 (t, 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)

(i1) N-(2-Chlorophenyl)sulfonyl-3-[2-(4-cyanophenylethoxy]-S-methyl- -

pheny laminoacetic acid, ethvl ester
30 2-Chlorobenzenesulfonyl chloride (0.225 g; 1.06 mmol) was added'to a cold



Et OAc: heptane (3:7)) to give 0.30 g (89% of the sub-title conmpound, a

col ourl ess oi | wvsggia®y yst-al I i zed upon st andi ng. 1H NWVR (40(}(}\,%97,0"50
cbd 3): [err] 7.60 (d, 2H), 7.40 (d, 2H), 6.15 (t, IH, 6.08 25 (t,

5.97 (t, 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 (1) 53

N- ( 2- Chl or ophenyl ) sul f onyl - 3-[ 2- (4- cyanophenyl ) et hoxy] - 5- net hyl -

phenyl ani noacetsolution dicecwhtelr temperatﬁfb)ZeKM[ﬂf(dbeymmsnyDempb{menet!M-

0.225 g; 1.06 mol s added
I(DCT/ SEgg / 01150 pheny an\ql?noacet)c ac}d e%'xyl ester (0.30 g; 0. 88 mmq;gfrom stepdi).abexe)

ooyt noneenPuAiE GbAEoZaids Y SRR SBHASH oo fR M lensa o
above) N Gyde HoNenyBiBnlL)AfE (4T hdufOUkS tiRik! &f]mgerahﬂ% trﬁ?fber?tcﬁi(?r

allowed to rise to anbrent. After 4 hours at t tenperature nore
2-chloro- 5 peasspeenssulfciyl|chitrids (09560g;,06.260nnibly wasaddedasd sidRRxanRe
the m xture was | eft overnight. The m xture was then poured into agueous

sat urat ed Na#30%e fh rooreeniighéic t Ebie tmixturewirial the roufbd intonbgueshsesdtarated

Phe sol vent - Nebhcnchexacied Tite mith B whbe E&#n%ne@%fn?m #30s where
EEL"{; E ?2;?55%3%%&0% with R AR O diPbint aRe TMeSO 0 mndi € spfv etn?:gl
() 119, 6 02 (cropPinyacyd: The igiehnes ugifiedy fibh ghiormidgtiphy tsich,

(t, 2H), 3.0% @BtOAthe t%né%l( % toHiive (h28 .22(6206) oftthe sub-titld tompound.

N- ( 2- Chl or ophenyl ) sul fonyl (4-et hoxy| m norret hyl phenyl ) -
et hoxy] - 5- net hyl phenyl am noacetlc acid, ethyl ester x HC

N aoaceti o acid N3k GO0 'z[,<@b§fﬂ%%”3%ﬁe.%fb%ﬂx 2B, 53 R s
added to a satupépd S9hU7 59 (&4, 319, Phs' @, 18] 6.93%:, "D, 28%2 (1 186) 48"
(t, 1H), 4.62 (s, 2H), 4.19 (g, 2H), 4.08 (t, 2H), 3.08 (t, 2H), 2.19 (s, 3H),
15 1.27 (t, 3H)

(iii) N-(2-Chlorophenylsulfonyl-3-[2-(4-ethoxyiminomethylphenyl)-
ethoxxl-5-methylphenxlaminoacetié acid, ethyl ester x HCl |
N-(2-Ch1orophenyl)sulfonyl—S-'[2-_(4—cyanophenyl)ethoxy]-S-methylphenyl-
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. Evaporatiqn of the solvent afforded the sub-title

compound in a quantitative yield.
25 LC-MS 559 (M + 1)*

(iv)N-(2-Chlorophenyl)suifonyl-3-[2-(4-aminoiminomethviphenyl)ethoxy]-

S-methylphenylaminoacetic acid. ethyl ester x HOAc -

N-(2-Chlorophenyl)sulfonyl-3-[2-(4-ethoxyiminomethylphenyl)ethoxy]-5- |
30 methylphenylaminoa_éetic acid, ethyl_estér x HCI (0.32 g; 0.53 mmol; from




was stirred for 20 hours. Evaporation of the solvent afforded the sub-title
.conmpound in a quantitative yield. 25 LCG-M5 559 (M+ 1)[err]

(1v) N-(2 ChI oro henyl ) sul f onyl - 3-[ 2- (4- am noi m nonet hyl pheni;c},%t hox

5- et hyl ¥ noacetic acid, ethyl ester x HOAc

N (2- Chl orophenyl )sul fonyl - 3-] 2-(4 et hoxyi m nonet hyl phenyl ) et hoxy] -5- 30
met hyl phenyl am noacetic acid, ethyl ester x HO (0.32 g; 0.53 mml; from
WO 98/ 01422 | 54

PCT/ SE97/ 01150 st ep (i)
above) wasS@’Ps@u) wbaveh wes disgqlved dntMeOIE dpre-saturaa] g)xlh Mﬂg(g)) amd i rred
at roomte turefor 2 daégpvéater evapqration of the solvent in
vacuo, theS 'é'§ R FORAY terppera % days. h&vaprration nfi the salveitfined to pH

1 with th;i

e A e S b,
H NVR (408 M—Iz(étw&ém ecrlﬁd]vfd%%%: °lv$m7ggf¥§'a§§%twa§6‘ k55 Lo
(sever alspmidue Mﬁedh?@reparaﬁvlb HBLCL(:{G 601»9 cmmo(mﬁﬁ) A&:qg, (s

2H) , 4.17 3.12 (t, 2H), 2.16 (s, 3B )

3H), 1.22 -'efford 0®|3g (12%)E95ﬂm btlgozompound

N- ( 2- Chl or ophenyl ) sul f onyl - 3-[ 2- (4- am noi m nonet hyl-phenyl ) et hoxy] - 5-
met hyl phenyl am noacet am de x HOAc The title conpound was obtained as a

si de producE My Igz;armhe*_ ]l?* above. Yield: 0.036 g (12%.
'H NMR (400 MHz; CD,0OD): & 7.83 (dd, 1H), 7.75 (d, 2H), 7.50-7.63
10 (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 (1,
3H)

15

methylphenylaminoacetamide x HOAc

The title compound was obtained as a side product in Example 19 above.
Yield: 0.036 g (12%).

20 LC-MS 501 (M + 1)
'H NMR (400 MHz; CD,0D): 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 (¢, 2H), 3.12 (¢, 2H), 2.16 (s, 3H), 1.90 (s, 3H)

2s Example 21

N-(2-Chlorophenyl)sulfonyl-3-[2-(4 -aminoiminomethylphenyi Jethoxy]-5-
methylphenylaminoacetic acid x HOAc |
N-(2-Chlorophenyl)sulfonyl-3-{2-(4 -ammonmmomethylphenyl)ethoxy] 5-
methylphenylaminoacetic acid, ethyl ester x HOAc (0.030 g; 0.050 mmol;
30 from Example 19 above) was stirred in a mixture of THF (3 mL) and 2M



20 LCG-M5 501 (M+ 1)[err] 1H NMR (400 MHz; CD3QOD): [err] 7.83 (dd, 1H),
7.75 (d, 2H) .wa 950148263 (several peaks, 4H), 7.34 (m 1H), 6. PCT(SESTAHS)
6.60 (m 2H), 4.53 (s, 2H), 4.15 (t, 2H), 3.12 (t, 2H), 2.16 (s, 3H,
1.90 (s, 3H 25 Exanple 21 N- (2- Chl or ophenyl ) sul fonyl -3-[2-(4

- am noi m nonet hvl phenyl ) et hoxy] - 5- net Bgl phenyl am noacetic acid x HOAc
N- (2- Chl or ophenyl ) sul fonyl - 3-[ 2- (4 -am noi m nonet hyl phenyl ) et hoxy] - 5-

met hyl phenyl af ' i K A6 el 30
from Exanpl e %ﬁg‘fggﬁ?q“ﬁz fg'f |4refr“lgIy ] ﬁpr‘ﬁ axgt ure %écp'il"l,ilFQf%o #Lﬁﬁlqgﬁ r@g’ﬂl{ant

WD 98/ 01422 gyspension was acidified to pH 3 by the addition of HCI/aq (2M). CH3CN
PCT/ SE97/ 01150 LiOHaqg (3 )
for 4 hours. Wds added mmmlvmﬂmsohdmsché’uré'mtmby preparativesHPL Gias

acidified to pH he addi.tjon.o s added to
di ssol ve the E}ﬂ%d: MNH&Q&“B%%S %Pﬁ&(%%%ﬁ@ Wale(sgmoun
CH3CN: 0. 1M NH4OAC) afforded 0.011 g (46% of the title conpound. 5

LC-M5 502 (M + 1)[err], 500(M- 1)[err] 1H NWVR (500 MHz; CD3CD): [err]

7.86 (dd, 1 v/ ¥. 7.52 (m 3H), 7.34 (dt, 1H),
6.78 Et, 1H)|_1)ng’g§(5@ﬁ;_u’16) 53 (t 4. 40 (s, ( 2H)H) 4.18 (§ 2H)H)
3.12 (t, 2H), H.NME 506+MHz1 953@3) 8"/) 86Qdd lﬂbamﬂﬁe(dlZZH)JSiB (d, 1H),

N- ( 2- Chl or ophenyl )sul f onyl - {3 S (4-am noi m nomet hyl phenyl ) et hoxygg'(4

oty pheny! aiSaolen) BBy ) TH)6TR (to L1 6:08 GATED, 653 () 1
h | )eth 5- met hyl_ph t hyl t
OyenopnenyT) eh ISl LR TPl B LB A0a0S § Bl oL CSler

from Exanple 17(iii) above), ethyl acrylate (130 [err]L; 1.2 mmol) and

acetic dlid (9 [err]L; 0.15 mml) were refluxed together for 8 hours.
After 20 evappighispe Jon vacuo, the resultant black . oil was purified by
flash chr ofmaT O y (SiQ2; EtOAc:heptane (3:7)) to give 0.102 g (29%

of  the sUbN-{2-Chlerphensbisulfonyl-2- {3-[ 2-(4-aminociminomethylphenylethoxy]-5-
methylphenylamino} propanoic acid, ethyl ester x HOAc :

is (1) 2- £3.[2-(4-Cyanophenyl)ethoxy)-5-methylphenylamino} propanoic acid

ethyl ester . '
Amino-3-[2-(4-cya'.ndphényljethoxy]-S.emethylbenzene (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; CDCL,): & 7.62 (d, 2H), 7.41 (4, 2H), 6.13 (t, 1H), 6.10
25 (t, 1H), 5.99 (t, 1H), 4.15-4.20 (several peaks, 4H), 3.43 (1, 2H), 3.14 (¢,
2H), 2.61 (t, 2H), 2.23 (s, 3H), 1.30 (t, 3H) -

(ii) N-(2-Chlorophenylsulfonyl-2-{3-[2- 4-cyano hen )ethox
methylphenylamino} propanoic acld, ethyl ester

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




1H NVR (500 MHz; CDA 3): [err] 7.62 (d, 2H), 7.41 (d, 2H), 6.13 (t, 1H),
6.10 25 (t, 1H), 5.99 (t, 1H), 4.15-4.20 (several peaks, 4H), 3.43 (t, 2H),
3.14 (t, 2.61 (t, 2H), 2.23 (s, 3H, 1.30 (t, 3H) . gii‘)
N- ( 2- Chl mm%a )sul fonyl - 2- {3-[ 2- (4- cyanophenyl ) et hoxy] - B¢T/SE97/01150
met hyl phenyl am no} propanoi ¢ acid, ethyl ester 30 The sub-title conpound was
prepared according to the nmethod descritbed in WO 98/ 01422
- PCT/ SE97/ 01150 56 Exarrpl e

19(i 1) ab@@amplenodi c?db%vbﬁdrﬂzcmwhmwhbphamydthéx;fqeshﬁém

am no}propan0|c acl eth ester (0.100 fromstep (|) above)

to aff or d aninaPprppasdig acxﬁ ethyd iesteri (D100 g, 0.28 rampl; fivrm stsp(ox)mhme):m 3):

“[err] 7.85 1 = 5 several peaks, 2 7.38
Ed, ]2H) (?gg(fﬁ]ﬂw gg&b‘%’g@éﬁ YFHP“@%} 12 07- ( 4.15 (gever al ;Deaks,

- 6H), 3.10(t 2H), 2.58 (t, 2H), 2.20 (s, 3H), 1.22 (t, 3H) 10

(i1i)N-(2-Chlorophenyl)sul fonyl -2-{3-[2-(4-ethoxyi m nonet hyl phenyl ) -

et hoxy] 55+ge 206D n6'¢850dﬂ B T.@aster 2 -
sub- tltlse corrpoungmmge ar edBchor di n( fo the rretguod glgs?rf 7d5T

Exanpl e lgﬁeveral peakse 2H)0 .38 (d; QIH)Qﬂobﬁény I)H)Jlﬁ 674, 7(2{{ﬁ3 -IR), (4t08yano-
phenyl) et hoxgl - met hyl pheq%bam noéprﬁsano c acid, ethyl ester Z&I 12 g; 15

0.22 mol 4.¥ &ﬁvgr@pm B10t6 3H)o2P%(t ZH), (2121@)((@ éH),ah -

LG Ms 572 H\‘I + 1)[err] (iv) N-(2-¢Chlorophenyl)sul fonyl -

{3-[2-(4- Anoi mi nonet hyl phenyl )- 20 et hoxy] - 5-net hyl phenyl arri no} - pr opanoi ¢

acid, ethyl ester x HOAc

10 (iii)N-(2-Chlorophenyl)sulfonyl-2-{3-[2-(4-ethoxyiminomethyiphenyl)-
ethoxy]-5-methylphenylamino} propanoic acid, ethyl ester x HCI

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

Example 19(iii) above from N-(2-chlorophenyl)sulfonyl-2-{3-[2-(4-cyano-
phenyl)ethoxy]-5-methylphenylamino} propanoic acid, ethyl ester (0.12 g;
15 0.22 mmol; from step (ii) above) to afford 0.13 g (100%) as an oil.

LC-MS 572 (M + 1)*

(iv) N-(2-Chlorophenyl)sulfony]-2-{3-{2-(4-aminoiminomethylphenyl)-
20 ethoxy]-5-methylphenylamino}-propanoic acid, ethyl ester x HOAc
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,0D): § 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 (q, 2H), 3.13 (t, 2H), 2.50 (t, 2H), 2.18 (s, 3H),
w0 1.90 (s, 3H), 1.19 (t, 3H) |



The title conpound was prepared according to the net hod described in
-Exanpl e 19(i vivabsem2ir om N- (2- chl orophenyl ) sul fonyl - {3-[ 2- ( 4PET/RESHO1150
i m nonmet hyl phenyl ) et hoxy] - 5- met hyl phenyl am no} propan0| c acid, ethyl ester

x HO (0.13 g; 0.22 mmol; fromstep (iii) above). Yield: 0.009 g (7% . 25
LC-Ms 543 (M+ 1)[err] 1H NWVR (400 MHz; 5@D3CD): [err] 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 Bhmglelds 4. 17 (several peaks, 4H), 4.03 (g, 2H), 3.13 (t,

2H), 2.50 (t, (s, 3H), 30 1.90 (s, 3H), 1.19 (t, 3H WO
98/ 0 1422 N-( 2-Chloroghenyl )sulfonxl—z-{ 3] 2—[#amtnoxmlnomemxlm&@ékﬂE550
57 Exanpl e 23 N- (2- Chl orophenyl)su f onyl {3-]

2- (4 ani noi nm nElGsRYIRNCRY AN G x H yl phenyl am no} propanam de x
HOAC The t ound S ob as a.side prod u nple 22
above. 5 Yiel e()t"g?)gg’ waso CE- 3B £ ‘T\/P‘i‘?‘f rl}1 amn bPlYGO

WVHz; CD3CD) : everal peaks, 3H), 7.50-7.65 (several
peaks, 4H), Siggé}!d bqﬁgigg&éf 6.59 (t, 1H), 6 55 (t, 1H), 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 Exanpl e 24

N- ( 2- Chl oropheh@—MS:lS‘lan 2- 1)3 [ 2- (4 am noi m nonet hyl phenyl ) et hoxy] -5- 15
met hyl phenyl am no} propaaoi ¢ _acid _x The title corrpound was prepared

according to t¥& c(&OQeWZ,bGEJQD) s Bmpi80 (evard\pemks,i3H), 7.50-7.65

:&iﬁyfgl}gég i e({éﬁx%s# w3 ﬁé)éﬁéi(réfqlﬁi?} B ED: £:59 (& K S5 el HD,
o (5015484 006 Bl SRR 5 5 B 2200850, s
(s, 3H), 1.92 (s, 3H)

Example 24 o ' ‘
N-(2-Chlorophenyl}suifonyl-2- {3-f 2-(4-aminoiminomethyviphenyi)ethoxy]-5-
15 methylphenylamino}propanoic acid x HOAc

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

20 (48%) of a white solid. '

LC-MS 516 (M + 1)*

'H NMR (500 MHz; CD,0D): 5 7.85 (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 (¢, 1H),
25 4.19 (t, 2H), 4.02 (t, 2H), 3.16 (t, 2H), 2.38 (t, 2H), 2.22 (s, 3H), 1.97 (s,

3H)
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“1H NVR (500 MHz; CD3COD): [err] 7.85 (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 (t, 2H), 4.02 (t, 2H), 3.16 (t, 2H), 2.38 (t, 2 .22 (s,
3H), 1. 9WQSB014223H) 30 VO 98/ 01422 - "‘tg’s‘%”’““s“

PCT/ SE97/ 01150 ' 58 - Exanple 25~
N- (2- Chl or ophenyl ) sul f onyl - 2- {3-[ 2- (4- am noi m nonet hyl phenyl ) - et hoxy] - 5-

net hyl phenyl ani no} propanoi ¢ acid, methy8 ester x HOAC The title .
conpound was obtained as a side product in Exanple 22(iv) above. 5 Yield:
0.024 g (1B%mple 25LCG M5 530 (M + 1)[err] 1H NWVR (500 MHz; CD3CD): [err]
7.75-85 (several peaks 3H), 7. 50- 7 65 (several eaks 4H) 7 37 (m

1H), 6.69 Ne(2-Chjorophsr fh2-$342-(4-amingi ethylphenyl)-ethexi -4H),
3.60 (s, 3H)

Exanpl e 2

2- (4-am noy. Wﬁm@w)ﬁmm a?as}&ep{&hﬂyin%f%?enéﬂ%f% i © acid,

et hyl ester X

3-[2-(4- 9’?5518“9"02@5@9%0] 5- et hyl pheyl - 2- chl or obenzenesul f onam de
2- Chl or ophenyl'sul fonyl™ chl"oride (0.152 g; 0.72 mvl) was added to a cool ed

solution (ice:water tenperature) of amino-3-[2-(4-cyanophenyl)ethoxy]-5- 20
met hyl benzie‘eeM(SO.s%g (%/I _'(_).ISSQ mol ; from Exanple 17(iii) above) in pyridine
'H NMR (500 MHz; CD,0OD): 6 7.75-85 (several peaks, 3H), 7.50-7.65
(several peaks, 4H), 7.37 (m, 1H), 6.69 (t 1H), 6.56-6.60 (m, 2H), 4.12-4.20
10 (several peaks, 4H), 3.60 (s, 3H), 3.15 (¢, 2H) 2.55 (t 2H), 2.22 (s, 3H),

1.93 (s, 3H)

Example 26

N-(2-Chlorophenyl )sulfonzl-3— {3 2-( 4—ammmmmomethylphenyl )ethoxz }-5-
15 methylphenylamino}butanoic acid. ethyl ester X HOA ' .

(i) 3-[2-(4-Cyanophenyl)ethoxy]-5-methylphenyl-2-chlorobenzenesulfonamide
2-Chloro'phenylsulfonyl 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 resultahf orange solution was stirred for 4 hours. Addition
of H,0 (30 mL), extraction with EtOAc, drying (MgSO,), evaporation of the
soivent and purification by flash chromatography (Si0,; 25-33%
EtOAc:hexane) yielded 0.20 g (78%) of the sub-tltle 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)
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(5 nL), and the resultant orange solution was stirred for 4 hours. Addition
of H20 (30 nL) wessmorezi on with Et OAc, drying (MgySO4), evapor at i BCUSEL7194150
solvent, and purification by flash chromatography (Si Q2; 25-33%

Et OAc: hexane) yielded 0.20 g (78% of the sub-title conpound. 25 1H NWR
(500 MHz; CDA3): [err] 8.03 (d, 1H), 7.61 §9, 2H), 745753(m 2H) ,
7.32-7.40 (m 3H), 7.00 (s, 1H), 6.56 (t, 1H), 6.47 (t, 6.41 (t, 1H),

4.10 (t, 2H), 3 ~CRidropRerd )i foriit)3- {3-39-(4- h BkgP3. )
PCT/ SE97/ 01150 NG LOPES ° SYane l&lh A E.g]—'y“e—ﬂ’-ﬂ—

N- (2- Chl or ophenphgmylafning yhesteneny| )et hoxy] - 5- net hyl -
phenyl am no} but gnoi_c_ aci d, et hyI e ter Et hyl . _3-bronmobut anoate (87
[err]L; 0.60 rthby v%rbr%ebutan@ag: phad: @hmmshol) was added to a suspension of

B oo b~ e
B e

extracted wt e SO vent renoveua I n vacu

The residue wasinIDMF i( 80l il le?@ﬁlﬂh?@%%%ﬁf@ﬂWdfﬁig@ théh %ﬁrét?iﬁ%ﬂ%vater
(3:7)) to give 0.195 g (90% of the sub-title corrpound’ as a colourless dil.

10 1H NWR (mmdmﬂc&)o dried [MgSQ),(am} ﬂtel-go,lvmtefla(mmm zn?vd&to? 52
(several peaks 2H) 7.38 (d, 2 ﬁ , 6.67- r’rb 07-
4. 15 (sever aI b gesidng, Wssgmr( ed bM) agh sbrqmatozrsphbz (8(9;(§t tQAnp :hexap

§\I'-S( 2- ChI or ophe |1{)§]Lﬁ°f2€2’(9|‘}%6$é g%”‘;p°5tthﬁi§‘§’rﬁ¢%ﬁ%ﬂmﬂﬁm folourless oil.

et hoxy] - 5- net iyl phenyl ani no} but anoi ¢ acid, ethyl ester x HC The
sub-title conpound was prepared according to the nethod described in

Exanple 19(iii )'IBWM:Rf 4O MH2~ GDOLYPBENBE) @ul,fpny,l 751 {8 [22}(4}405)'192 20
phenyl ) et hoxy] - 5- net hyl phen am no} but anoi ¢ aci d, % ester (0.195 g;
0.36 mmol ; f rorfssverpl peaks,abid)eT. 38 da 2k, 7.25 imsd}ﬂl 67-6570 4myi3Hy 403m
4.15 (several peaks, 4H), 3.85 (t, 2H), 3.10 (t, 2H), 2.40 (t, 2H), 2.20 (s,
3H), 1.80 (m, 2H), 1.22 (t, 3H)
15 S
(iii) N=(2-Chiorophenyl)sulfonyl-3-{3-[2-(4-¢ iminomethyiphenyl)-
ethoxy]-5-methvlphenylamino}butanoic acid, ethyl ester x HCI

The sub-title compound was prepared_ according to the method described in
Example 19(iii} above from N-(2-chlorophenyl)sulfonyl-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): § 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 6.5 (t, 1H), 6.50 (t, 1H), 4.95 (g, 2H), 4.02-4.10 (several peaks, 4H), 3.87

(¢, 2H), 3.10 (t, 2H), 2.40 (t, 2H), 2.20 (s, 3H), 1.80 (m, 2H), 1.60 (¢, 3H),
1.22'(t, 3H) | -
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1H NMR (500 MHz; CDOl 3): [err] 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 (g, 2H), 4.02-4.10 (sev‘%rl_al {)eaks 4H) ,

3.87  WO9BM22 3.10 (t, 2H), 2.40 (t, 2H), 2.20 (s, 3H) LD |
1.60 (t, 3H), 1.22 (t, 3H) 30 WO 98/ 01422
PCT/ SE97/ 01150 - 60 (iv)

N- ( 2- Chl or ophenyl ) sul fonyl -3- {3-[2- (60 ani noi m nonet hyl phenyl ) -
et hoxy] - 5- net hyl phenyl ani no} but anoi ¢ acid, ethyl ester x HOAc The title

conpound (i¥§ NM(RHGkIe niyR3t [%Mndaﬁﬁfdﬂaﬂ*mqm%ﬂgf- anpl e
19(|v) above | romN— orop eny ul'fonyl - 3-

i m nomet hg ethi byth actinethyl esteo xc FHOAd, et hyl est er
x HA (0. 36 mml from st (| Ii),.above Y| eI d 0.063 g (28%.
LG MB 557%& mla)ml?‘}“nd Wsa§ RFGP ngrie mbegdm 1H),

S Wkt i bl bt (B e
f %i EE %ﬂ;no&ﬂg\%%ﬁ%oxﬂ@nfeﬂnylphe@ﬁmﬂeP&htﬁmc?g@id elyibsted 2|-|)

N-(2- Chl ox GOk (9.22sgt! 0.86Yihnibl{ Frdid -step @mi)ruhmnomﬂyomnglas%)oxy] S-
met hyl phenyl am no} but ananm de x HOAc NH3(g) was fed into col d"MeCH

(CQ32(s): acetone terrper ature) until a ca. 1. 1 sol uti on was obtained. The
sol ution n autocl ave with N (2- chl orophenyl ) sul fonyl -3 -
{ 3- [2- (Q@?ﬁ%@? rﬁaﬁ&yl phenyl ) et hoxy] -5- 20 nmet hyl phenyl am no} but anoi c
acid, eth I@gz( |- g). The
cl osed Sys em vva ea tgﬂ:g%%?e? ?%?@“{dﬁ 1m077@rw’ 'ﬂ%ﬁ'\")@oo})&o

10 (several peaks 4H), 7.33 (m, 1H), 6.63 (1, 1H), 6.58 (t, 1H), 6.56 (1, 1H),
| 4.15 (t, 2H), 4.07 (g, 2H), 3.87 (1, 2H), 3.13 (¢, 2H), 2.41 (1, 2H), 2.18 s,
3H), 1.90 (s, 3H), 1.74 (m, 2H), 1.21 (t, 3H)

15

methylphenylamino}butanamide x HQAé
NH;(g) was fed into cold MeOH (CO,(s):acetone temperature) untila ca. 1:1

solution was obtained. The solution was placcd in an autoclave with N-(2-
chlorophenyl)sulfonyl-3-{3-{2- (4-ammoxmmomethylphenyl)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:0.1M NH,0Ac) to afford 0.021
g (81%) of the title compound
25
LC-MS 529 (M + 1)*
'H NMR (400 MHz; CD,OD): é 7.70-80 (several peaks 3H), 7.50-7.60
(several peaks, 4H), 7.33 (m, 1H), 6.62 (t, 1H), 6.59 (t, 1H), 6.55 (t, 1H),
4.12 (t, 2H), 3.85 (4, 2H), 3.12 (t, 2H), 2.27 (t, 2H), 2.18 (s, 3H), 1.90 (s,
s 3H), 1.75 (m, 2H) '



days. After cooling, the solvent was renoved in vacuo and the residue
purified by pwepsraizzve HPLC (30% CH3CN: 0. 1M NH4QAc) to afford OPORSE9S7/01450
(81% of the title conmpound. 25 LCG-M5 529 (M+ 1)[err] 1H NWVR (400
MHz; CD30D): [err] 7.70-80 (several peaks, 3H), 7.50-7.60 (sever al

peaks, 4H), 7.33 (m 1H), 6.62 (t, 1H, 6.9 (t, 1H, 6.55 (t, 1H, 4.12
(t, 2H), 3.85 (t, 2H), 3.12 (t, 2H), 2.27 (t, 2H), 2.18 (s, 3H), 1.90 (s,
30 3H), 1.75 a 28 WD 98/ 01422

PCT/ SE97/ 0115 61 Exanpl e 28

N- (2- Chl or ophth)emlowmalsdﬁn&lé-{&1@#@%@1&1&@@@' ﬂﬂhmgls- -
nmet hyl phenyl am no} but anor ¢ "aci e title conpound was prepared
accor di ng to thethyiphenylatnmo}ibotandio ackd BxHEl e 21 above

fromN\- (2-chl orophe I)sulfon | -3-{3-[2-(4-am noi m no-

net hyl phenyl ) diltgo somvpnp pias\prapsred) Becerding: tacthe, methnd descdbed in
HOAc (0.028 f t, b
pr epag ative Saﬁ%mﬁﬁgmwahﬁﬂw%%%&&@?&%& f gﬂ gﬁ%}a&&%ﬁgg‘é‘f g
MeOH. HA / t | t d_10
o washed iy Ens e Ncs HinlEhenl RibiRI BEIRAE) Mo bt RIeE0x!
LC I\/B 530 (M “
e 2I(—I) I=I70)7\%€(0'028 %@ (4% mrﬁmée&dsﬁl %ggigrlé;mpéemaks Miﬁeﬁgﬁﬂhca{éswm
7.33-7.40 (m bgzﬂbr::pﬁra&?c(HPLﬂ—i)the Goﬁd r(mtena!s MaS)dls:ﬁ)lxted {n a stidll vélutfe of,
2t 3.83 (L, 2@ é (s, 3H), 1.81 (m
2H) 17 HCIp(aq §2M~)| wpg,gﬁén |z§tghtheofgsplt4nt prempltate was ﬁltered

(312 (s g SRR SR e 15 a6 BT PR BF GHRE L

acid, ethyl'ef
N-(2-Ch| or ophenyl ) sul f onyl - 4- {3 [2 (4-cyanophenyl ) et hoxy] - 5- net hyl -

LC-MS 530 (M + 1)*, 528 (M - 1)

'H NMR (400 MHz; CD,0OD): & 7.83 (d, 2H), 7.73 (4, 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,
s 1H), 6.43 (t, 1H), 4.10 (t, 2H), 3.83 (1, 2H), 3.08 (t, 2H), 2.20 (t, 2H), 2. 18

(s, 3H), 1.81 (m, 2H) ' |

Example 29
N-(2-Chiorophenyl)sulfonyl-4- {3-[ 2-(4-aminociminomethylphenyl)ethoxyl-5-

20 methylphenylamino}pentanoic acid, ethyl ester x HOAc

(i) N- 2-Chlor6 enylsulfonyl-4-{3-[2-(4-cyanophenyl)ethoxy]-5-methyl-
The sub-title corhpound was prepared according to the method described in
2s Example26(ii) above from 3- [2-(4-cya.nophenyi)—ethoxy]—S-methylphenyl-Z-
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




phenyl am no} pent ananoi c acid, ethyl ester The sub-title compound was
prepared according to the nethod descri bed |n 25 Exanple 26(ii) abovefrom

3-[ 2- (4 ano henyl) et hoxy] - 5- net hyl phenyl - chl orobenzenesul f onam de

(0.171 g %9848‘ from Exanpl e 26(i) above) and et hy| FCT/SES7/01150

4- br onopent anoat e (95 [err]L; 0.6 mol). Yield: 0.189 g-(85%. 1H NMR

(400 MHz; CDA 3): [err] 7.84 (dd, 1H), 7.62 (d, 2H), 7.52 (dd, 1H), 30 7.42

(m 1H), 7.38 (d, 2H), 7.23 (m 1H), 6657-6.70 (m 3H), 4.07-4.15 WO
. 98/ 01422 PCT/ SE97/ 01150

?2 m(se(gemiameaksszmwwi (:t;Lz(H), 32H) (t32BI§’ 2131 ng)ZH)2232"1 (4, 385) . 221
N- ( 2- Chl orbpBdmy,l éﬂﬂu Qay(m/lflﬁé, [1222 ﬂt,@tbeyl m norret hyl phenyl ) 5

et hoxy] - 5- net hyl phenyl am no} pent anoi ¢ acid, ethyl ester x HC The
sub-title conpound was prepared according to the nethod descri bed

honyl § et R AL RIGObhAN M frk o1 S ey B Buhe .Y 56°;,

0. 34 My ethé HCI0  1H NVR (500
MHz; cDd 3 H), 7.82 (dd,
1|-|) 7. 40-'1&15@.1(;-&31/53 catnpmldswaél-j)repirea?:aémrdik@ to Gh@Snéthod 1cl@scnbed6 55 (t,
6. 50 02- (several peaks, 4H) 89 (t,
3.10 am 19(211)3@b9ve fmm Nﬂ(szﬂpsoxﬂmyl)smlfmyﬁﬂw{32}}(4-@5@0(t 3H),
15 1 53

N2 éE’%ﬁﬁﬁ%ﬁ%ﬁ%H@ﬁtﬁ'ﬁa&n{/@"ﬁwozf»&w&rlmcnam s (01898,
compound i BERECIULI RAPLD oDEP i PGBy il O ¢ P The TtTe

conpound was pr epare ng to't
10

tH 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 (¢, 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 (¢, 3H),
s 1.53 (m, 2H), 1.22 (t, 3H) -

(iii) N-(2-Chlorophenyl)suifonyl-4-{3-[2-(4-aminoiminomethylphenyl)-

ethoxy]-S-methylphenylamino} pentanoic acid. ethy] ester x HOAc

The title compound. was prepared according .to the method described
20 Example 19(iv) above from N-(2-chlorophenyl)sulfdnyl-4-{3-[2-(4-ethoxy-

irnmomethylphenyl)eﬂxoxy]-S-methylphenylamino}pentano_ic 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)*

2s 'H NMR (400 MHz; CD,OD): & 7.79 (dd, 1H), 7.76 (d, 2H), 7.50-7.60
(several peaks, 4H), 7.33 (m, 1H), 6.62 (t, 1H), 6.58 (m, 2H), 4.15 (t, 2H),
4.05 (q, 2H), 3.83 (t, 2H), 3.13 (t, 2H), 2.30 (t, 2H), 2.18 (s, 3H), 1.90 (s,
3H), 1.67 (m, 2H), 1.48 (m, 2H), 1.19 (t, 3H)
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20 Exanple 19(iv) above from N-(2-chl orophenyl)sul fonyl-4- {3-[2-(4-ethoxy-
I m nomet hyl pheyy bg/gishoxy] - 5- met hyl phenyl am no} pent anoi ¢ aci d, et bgii/SE9T/@x150
x HO (0.22 g; 0.34 mol; fromstep (ii) above). Yield: 0.070 g (33%. °
LC-M5 572 (M+ 1)[err] 25 1H NWR (400 MHz; CD3CD): [err] 7.79 (dd, 1H),
7.76 (d, 2H), 7.50-7.60 (several peaks, 8H), 7.33 (m 1H), 6.62 (t, 1H),

6.58 (m -2H), 4.15 (t, 2H), 4.05 (g, 2H), 3.83 (t, 2H), 3.13 (t, 2H),
2.30 (t, 2H), Byiddie33H . 1.90 (s, 3H), 1.67 (m 2H), 1.48 (m 2H),
1.19 (t, 3H) VIO 98/ 01422

PCT/ SE97/ 011504- 530

mat hyI phenyl annetdyiphenyamme pte O£ t | e conpound was pr epar ed
according to t hod descr bed in e 27ab ve fr.o
N- (2- chl or ophe&ﬁP)@ﬁFmeoﬂn R ?TEE”QFH GiBiting 8¢ meftiod described in

B T Tt
(29, 10 Lonptfichihey i ety BN Rp Ml IR, i o7

6.62 (t, 1H), HOXc (GO OZZ-I)g, 6.(55 (ﬂmoltlfrom Exh.tﬂﬂe( 29 a?Ud)vc) 3Yaeld( t0.089) g
3.12 (t, 2H), 2.19 (t, 2H), 2.18 (s, 3H), 1.90 (s, 3H), 1.67 (m 2H),
1.48 (m 2H) (42%)xanple 31 N- ( 2- Chl or ophenyl ) sul f onyl - 4-{3- [

2- (4-am noi m nonet hyl phenyl ) et hoxy] - 5- met hyl phenyl am no} pent anoi ¢ aci d
- x HA The title conmpound was prepared according to the nethod descri bed

20 Exanpl e 28 Eé% f5r4§r’r€wjl-_(_2nehl or ophenyl ) sul fonyl 4 {3-[ 2-(4-am noi m no-
'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 HCI
The title compound was prepared according to the method described

20 Example 28 above from N-(2-chlorophenyl)sulfonyl-4- {3-[2-(4-aminoimino-
methylphenyl)ethoxy]-5-methylpheniylamino} pentanoic acid, ethyl ester x
HOAc (0. 026 g 0. 041 mmol; from Example 29 above) Yield: 0.016 g
(46%)

25 LC-MS 544 (M + 1)*
'H NMR (400 MHz; CD,0D): & 7.90 (d, 2H), 7'.74 (dd, 1H), 7.50-7.60
__(several peaks, 4H), 7.40 (m, 1H), 6.63 (t, 1H), 6.58 (t, 1H), 6.43 (¢, 1H),
4.12 (t, 2H), 3.82 (¢, 2H), 3.12 (t, 2H), 2.33 (¢, 2H), 2.20 (s, 3H), 1.75 (m,
2H), 1.48 (m, 2H)




met hyl phenyl ) et hoxy] - 5- et hyl phenyl am no} pent anoic acid, ethyl ester x

HOAc (0.026 g; 0.041 nmol; from Exanple 29 above). Yield: 0.016 g (469 .

25 LCG-M5 544 (M+ 1)[err] 1H NVR (400 MHz; CD3OD): [err] 7.90 (d, 2H),
7.74 (dd,wor98/0132250- 7. 60 (several peaks, 4H), 7.40 (m 1H), PETSEITNLISO H)
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) 30 . VO
198/ 01422 64 ' PCT/ SE97/ 01150
64 Exanpl e 32 N (2- Chl or ophenyl )sul fonyl-5- {3-]
2- (4- am noExempie32y| phenyl ) et hoxy] - met hyl phenyl am no} hexanoi ¢ aci d,
i) o -

et hyl ester x HOAc
N- ( 2- Chl or Dplaek lo
phenyl am no}
prepared a€

eledpl e 26(ii) above from

3-[2-(4- cyanophenyl)ethoxy] 5- nethylphenyl chl or obenzenesul f onam de
(0.150 g; 0.35 mmol ; fron1Exaane 26(|) above) 10 and et hyl

5- br onohgxgn : ) 3 ﬁ, . oL 1H NWVR
(400 MHz; CDO 3): 33 , ‘ ; 7.42
(m 1H), MMM@767O(m 3H), 4.07-4.15 -
(several peaks 2. 27 2.20 (s,

3.78
3H), 15 11Bgsptt %Omposé}d(‘ﬁ?s PF%Pafqdo B‘chfﬁingz% ﬂleﬁ_ngémeltdessn))ed in

ot hoxy] - 5 TRERIASH B S S Sy oty DetlRaF Y stitbhényi-2-

chlorobenzenesulfonamide (0.150 g; 0.35 mmol; from Example 26(i) above)
10 and 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 (t, 2H), 2.20 (s, 3H),
1s 1.59 (m, 2H), 1.50 (m, 2H), 1.38 (m, 2H), 1.25 (t, 3H).

(ii) N-(2-Chiorophenyl)sulfonyl-5-{3-[2-(4-ethox iminomethylphenyl)-
ethoxy]-5-methylphenylamino}hexanoic acid, eth 1 ester x HCI
The _Sub-title compound was prepared according to the method described
20 Example 19(iii) above from N-(2-chlorophenyl)sulfonyl-5-{3-[2-(4-cyano-
o phenyl)ethoxy}-5-methylphenylamino}hexanoic acid, ethyl ester (0.185 g;
0.32. mmol) from step (i) above in a quantitative yield.

'H NMR (500 MHz; CDCL): 6 12.5 (bs, 1H), 11.8 (bs, 1H), 8.35 (d, 2H),
2s 7.80 (dd, 1H), 7.40-7.50 (several peaks, 4H), 7.23 (m, 1H), 6.58 (t, 1H),
655 (t, 1H), 6.48 (t, 1H), 4.92 (g, 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 (1, 3H) |

30

(i)



The sub-title compound was prepared according to the nethod described 20
Exanmpl e 19(ii womnm fromN-(2-chl orophenyl) sul fonyl - 5- { 3- [ 2- ( £QXyIEG01150
phenyl ) et hoxy] - 5- met hyl phenyl am no} hexanoi ¢ acid,” ethyl ester (0.185 g;

0.32 mmol) from step (i) above in a quantitative yield. 1H NMR (500
MHz; CDCl3): [err] 12.5 (bs, 1H), 11.8 (bs8S 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, (i) u_-{ZQZh_YgggM)snlfBﬁzlﬂ-Si@-[ﬂthomﬂi@neﬂM phehylR (t,
2H), 3.10 (t, 2H) t, . 2. 3H)

(several peaksethakyl-Ssmethylphemyls trexanoicoagid.

WD 98/ 01422

PCT/ SE97/ 0115010 title compound was prepared according to the method deseribgd in

ot hoxy] - 5. not gt arets 190} aPres ol NUZFHREPRIRTRIISIONR-(-ecthpuyy 1
conpound was; ﬁhﬁﬁ%ﬁ%ihﬁlph@hﬁl)aﬂnoky?ishﬁetﬁyﬂlﬁﬂg_ i ?B@ﬁadd]c acid, %ﬂ?ﬂ%&r

19(iv) above from N-(2-Chl or ophenyl) sul f onyl - 2- (4- et hoxy-

i m nonet hyl pheo HGE(M2% \g,-G34aninobh froym stepnij)habaae)i Yield: @. IETgWM% ter
x HO (0.21 g, 0.34 mol; fromstep (ii) above). Yield: 0.11 g (74%.
LC-Ms 586 (M+ 1)[err] 1H NWVR (500 MHz; CD3CQD): [err] 7.79 (dd, 1H),

658 (m 2ry) LOMS BB 4975 o (575t " hres (7 Dhy. Bas (1, oby.
2.28 (1. 20, +f1 SMEE (B MHZCDRD): § 310, @aSTOM Ak, 2ef] 50768,

1.40 (m 2H),
N-(2- Chl OrOWE(lewéthpéilwWH)Bﬁiﬁ(x{er-lm Grﬁm@,rm) 68581@1;3 yu) 8 {102!1)

5- et hyl phenyl am no} hexanam de x he t|t e conmpound was prepared
according to tht0 (g BH), ISR, 2ED, BnlS (t, 2H), 2.28 (t, 2H), 2 19 (s, 3H), 1.90 (s,

3H), 1.58 (m, 2H), 1.47 (m, 2H), 1.40 (m, 2H), 1.2 (t, 3H)

s Example 33

S-methylphenylamino}hexanamide x HOAc

The title compound was prepared according to the method described in

Example 27above from N-(2-chlorophenyl)sulfonyl-5-{3-[2-(4-aminoimino-

20 methylphenyl)ethoxy]-5-methylphenylamino}hexanoic acid, ethyl ester x
HOAc (0.020 g; 0.031 mmol; from Example 32 above). Yield: 0.010 g
(52%).

LC-MS 557 (M + 1)

2s 'H NMR (400 MHz; CD,0OD): 6 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 (t, 2H), 3.12 (t, 2H), 2.19 (2, 3H), 2.17 (t, 2H), 1.90 (s, '
3H), 1.56 (m, 2H), 1.46 (m, 2H), 1.39 (m, 2H)

30




Exarrpl e 27 above from N-(2 chl or ophenyl )sul fonyl 5- {3-[2-(4-am noi m no- 20
nmet hyl phenyl ) et hoxy] - 5- net hyl phenyl am no} hexanoi ¢ acid, ethyl ester x .
HOAc (0.020 g; 0.031 mmol; from Exanpl e 32 above). Yi el d: 0.010 g (52% .
LC- M5 55WQ98/0142) [err] 25 1H NVR (400 MHz; CD30OD): [err] 7.PEF/SEFH0115Y)
7.76 (d, 2H), 7.50-7.60 (sever al peaks 4H), 7.32 (m 1H), 6.62 (t, 1H),

6.58 (t, 1H), 6.55 (t, 1H), 413(t 2H) , 3.81(t,.2|—|),.3.12 (t, 2H,
2.19 (2, 3H), 217 (t, 2H), 1.90 (s, 63I—|) 1.56 (m 2H), 1.46-(m 2H),
1.39 (m 2H) WD 98/ 01422 ;

PCT/ %97/@1@&&1&_ 66 Exanpl e 34
N- ( 2- Chl ogpphe _ [ -5[ -(4- mnmmnometﬁul henyl) et hoxy] - 5-
met hyl phesYh&hsd -- S SR am epar ed
accordi ng ] ample 21 above from

N (2-chl oﬁ#%ﬁ%%%m m no-

net hyl phemye) 618 othpSuridiviad peeputed nadvordidngato te fm‘étﬂodedé%!&hbéét r X
HOAc (0.040 g; O. 062pmml) from Exanpl e 32 above. Yi el 026 g fh (68%-.

10 ESI - MSExafpleR l-aht)\[&ﬁomN‘F{B&l(lmpl'@pybsul]fonyl-14{3P[W4(_mdtmn 0CD3CD) -
Eﬁ{ | ]1H)7 8%“&}2"@"‘“ D""th%y*‘('ﬁ"(‘l“%‘ﬂﬂﬁ‘eng }%e ic act ! ?’?resétmﬁ;b N

{29 Bidgelinosfle; G0k hinodtront ﬁ;?arﬁﬁle §§DaboJVe56YfeT& 0.0% Yy

(m 2H),
N- Phenyl Swé%ﬁl.w 3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] phenyl am no-

10 ESI-MS 558 (M + 1), 556 (M - 1Y
'"H NMR (400 MHz; CD;OD): 6 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 (¢, 2H), 3.81 (t, 2H), 3.12 (¢, 2H), 2.19 (s, 3H), 1.90 (s, 3H), 1.56 (m,
2H), 1.46 (m, 2H), 1.39 (m, 2H)

s | |
Example 35

N-Phenylsulfonyl-3-[2-(4- aminoiininomethylghenxl lethox’x |phenylamino-
acetic acid, ethxll ester x HOAc

20 (i) N-Phenylsuifonyl-3-[2-(4-c hén_ Nethoxy]phenylaminoacetic acid
ethyl ester | '
N- {3-[2-(4-Cyanophenyl)ethoxy]phényl}benzenesulfonamide (0.179 g; 0.47
mmol; from Example 1(iv) above), K,CO, (0.082 g; 0.59 mmol) and ethy!
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.

3o



acetic acid, ethyl ester x HOAc 20 (i)
N- Phenyl sul fowﬂ)9870[422(4- cyanophenyl) et hoxy] phenyl ami noaceti ¢ acPgT/SE97/01150

et hyl ester N {3-[2-(4- Cyanophenyl) et hoxy] phenyl } benzenesul f onam de
(0.179 g; 0.47 mol ; from Exanple 1(iv) above) K2CO3 (0.082 g; 0.59
mol ) and et hyl brormacetate (63 [err]L! 670. 57 mmol) were stiffed in DW

(10 nm.) for 1 hour 25 at roomtenperature, then 1 hour at 60[err]C. The
m xture was fi FAB-MSa#65 (Me+ 1)’sol vent renoved 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 ven te af f,C the sub-title

quantitative y&& ﬁendl £ 1noIminome I%THD e?hox Benyl- _

PCT/ SE97/ 01150::1mm0 cetic acid, ethyl ester x HOAc FAB- M5 465
(M+ 1)Jerr] ——‘%‘r'rll)'—“"——y——_——

N- (2- Phenyl ) supfepared 3cterdidg agithe migthodrdestribed Bxagiplexn( paadyl (v1) abov%

am noacetic acid, ethyl ester x HOAc .s Prepared according to the ‘net
descri bed Exarrfﬂom 1(N}(Mldx(oph)zn&b)su&'onyl-&-bﬁq(4—cyanophenyl)ethoxy]phenyl-

N- (2- chl or ophenyl,) sul fonyl 2 (4-c enyl) thoxy phenyl -
ami noacet i ¢ acHRinQacelic acid eF %@yg‘) 382 ametepi (1) ahane),

?ﬂLEZsLETL‘,\%E ES ﬁeﬁffﬁ%#cﬂca#‘x??fy%%%r‘ﬁ‘éi'f%%&%a“‘i@ N?@i-[ T Sonfmel o o
10 1
(50%  Grocn: SUT i RIRRD Sioutr s Pl O e rlctor Pk s

yi el d Wasgo Od&@ﬁb@d(lﬁ‘ﬂﬁamgle l(ﬁ)\Bbbﬁc ABifidatior by gre arhﬁvé"l{m g
MHz; CD3CD): [err] 50-7.70 (several peaks, 7H), 15 (m

1H), 6. 80-6. 90CH§€MMM§NH@A@&;)) affmle(it e tife campound, The)qvetaldield

4.20 (several wgg SO60g(24§/15 (t, 2H, | 1.90 (s, 3H), 1.21 (t, 3H)

FAB-MS 482 (M +1)" :

15 'HNMR (300 MHz; CD3OD) 87.76 (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)

Exa'lhple 36
20 N-Phenxlsulfonyl-B-l2-(4-aminoiminomethxlphenxl)ethoxy Jphenylamino-

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

phenylsulfonyl-3-[2-(4-aminoiminomethylphenyl)ethoxy]phenylaminoacetic
acid, ethyl ester x HOAc (0.041 g, 0.079 mmol; from Example 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 —

LC-MS 454 (M + 1)°, 452 (M - 1); FAB-MS 454 (M + Dt
30 'HNMR (400 MHz; CD,0D): 8 7.73 (d, 2H), 7.55-7.65 (several peaks, 3H),




Exampl e 36 20

N- Phenyl sul f onyl - 3-[ 2- (4- am noi m nonet hyl phenyl ) et hoxy] phenyl am no-

‘acetic acid x HC Aqueous NaCH (1.6 nL; 1M 0.16 mmol) was added to a
sol uti on wooRlo1422 : PCT/SE97/01150
phenyl sul f onyl - 3-[ 2- (4- am noi m nomet hyl phenyl ) et hoxy] phenyl am noaceti c
acid, ethyl ester x HOAc (0.041 g, 0.079 mmol; from Exanple 35 above) 25 i.n
‘MeOH (3 nlL) and the mixture was stirre@ overni ght. Aqueous 1M HC was
added and the resultant precipitate was filtered off and dried, affording

0.016 ¢ (4104ﬁ2-¢f55t(|§evérlalbeamf4ﬁ)4m08 (t, lH)LG—&GS(t45H)(6’J75 (Jcnd[,qH)lsegsz (M -

1)[err]; FAB-MS 454 (M + err;3 30 1H NI\/RE 400 MHz; CD30D): [err] 7.73 (d, .

2H), 7.55- (7dd;‘511@)5e4'806(|t, 4,173(g 2H), 3.15 (40280 01422

. PCT/ SE97/ 01150 - 68 7.42-7.55

- (several peaks, 4H), 7.08 (t, 1H), 6.82 (t, 1H), 6.75 (dd, 1H), 6.63
(dd, 1H), é 20 (t 72H) 4.17 (s, 2H), 3.15 (t, 2H) Exanple 37 5
N-{3-[2-(4 onet hyI phenyl ) et hoxy} phenyl } - N- (2- hydr oxyet hyl ) -
benzenesyl {p ; Hﬁn
{3-[2-(4- y yl') -benzene-

~ sul fonani de eﬂ&d&su!ﬁ@itﬂ:ﬂeﬁlxg\zmmnyl ) et hoxy] phenyl } benzenesul f onam de
(0.093 ¢g; 0.246 nmol ; from Exanple 1(iv) above), K2CO3 (0..047 g, 0.34
mmol ), 2- chl or oet hanol (0.028 g; 0.34 mol) and Nal (0.052 g; 0.34
mol ) were,. f 00 he sol vent was

~ renoved i n(D ZYethyl)-DenZener o4 twi ce

with Et OACSu}. i conbi ned organlc portlons wer e vvashed with brine, dried
(Na2st™4) anc}'— 7€ sol vent evaporated. Purification by flash
c hE 2 g?/; QG][ NOES(-[Q-?g%anophbﬁyl)em:@]ﬁhhyl}hdﬁzeﬂeﬂdfo&aﬂudé {8)093fgh 012460 0. 047
of the sub- onmpou
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,SO,) and
the solvent evaporated. Purification by flash chromatography (SiO,;
toluene:EtOAc 10:0, 9:1, 8:2, 6:4) afforded 0.047 g (45%) of the sub-title

compound.

20 '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 (t, 1H), 6.55 (dd, 1H),
4.15 (t, 2H), 3.67 (m, 4H), 3.15 (t, 2H)

(ii) N-{3-[2-(4-Amino(hydrox imino)methylphenylethox henyl}-N-(2-
25 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 uL, 0.18 mmol) |

were heated to reflux for 5 hours. Evaporation in vacuo and flash

30 chromatography afforded 0.033 g (67%) of the sub-title compound.



20 'H NMR (300 MHz; CDCO 3): [err] 7.55-7.65 (several peaks, 4H), 7.40 (d,
2H), - 7.15-wobshaeyeral peaks, 4H), 6.83 (dd, 1H), 6.73 (t, lpkgsEonbriso
(dd, 1H), 4.15 (t, 2H), 3.67 (m 4H), 3.15 (t, 2H) (i)

N-{3-[ 2- (4- Ami no( hydr oxyi m no) net hyl phenyl ) et hoxy] phenyl }-N-(2- 25

hydr oxyet hyl ) - benzenesul f onam de N { 3¢9[2-(4-

Cyanophenyl ) et hoxy] phenyl } -N-(2-hydroxyet hyl)-benzene- sul f onam de

(0.046 g, 0.1 A.'EIPJ)I 43 trepy*(i ) above), hydroxyl am ne hydr ochl ori de .
(0.010 g, O. 1(5)§m‘m S_anc?)@’lpet ﬂyl amne (26 [err]L, 0.18 nmol) wer e
heated to reflux for 5 hours. Evaporation in vacuo and flash 30 .

chromat ography afforded 0.033 g (67% of the sub-title conpound. WO
98/ 01422 (iii) N-{3-[2-(4-Aminoiminomethylphenyl)ethoxy]phenyl @draxyt50
69 FAB-M5 456 (M + 1)[err . (JJid) N { 3

gt EHES BhERG| 1 - N- (2- hydr oxy-

- [ 2: (4- Ami noi nERXREPHEAEPRRA DNYNICES! 1 | :
ﬁ;{z él l% }?b %;%ﬁ%ﬁﬁon %@df rf?fnmf@?gﬁz égégf#%gﬁéino)methyépgenyl)etl.loxy]-j -
gt epy(i 1) abo%ﬁ%-ﬁ-ggﬁﬁggﬁﬁm%%%&gﬁc@(%% [%r Pi{}jﬁ dn@(? L

mml ), in Et Ofréa0steh)(iDnab Pd((@.611vig) 1086 i thareda)NERDARBN21 uL; 0.36
Step) (Db e A(?»terh?illtrationthrglagh Celir(te,'ut’he

ol vont 10 sty éd EROVAd18 W) tand et 9. Semlumas stinbgl podgraat | ve
0 010 o ( pmmosphere DEFAENGS § howrs ARG flRisE HroneRipoltepthe sqiupa

T 6 80 (35 g roO9h8 i Voot b vesibhe was Bdfict Yy pibfarafiePRbLE

249 195 (5. @ CHINEQR N ONE adiabast e itd cdfipoind 1¥R1d: 016 2

139.8, 136. 8, 5, 130. 9, 180. 5, 130. 128. 128. 126.6, 1
116. 7, 116.0, @R&%)59.2, 53.5, 35.2

LC-MS 440 (M + 1)*

15 H 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 (t, 2H), 3.72 (t, 2H), 3.55
(t, 2H), 3.13 (t, 2H), 1.98 (s, 3H) |
BC NMR (75 MHz; D,0): 8 167.2, 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

phosphinyimethyl)-benzenesulfonamide x HOAc.

25 (i)' N- {3-[2-(4-Cyanophenyl)ethoxylphenyl}-N-(dimethyloxophosphinyl-
‘methyl)-benzenesulfonamide
N-{3-[2-(4-Cyanophenyl)ethoxy]phenyl} benzenesulfonamide (0.224 g; 0.59
mmol; from Example 1(iv) above), K,CO, (0.111 g; 0.803 mmol) and
chloromethyl dimethylphosphinoxide (0.090 g; 0.711 mmol) were stirred in
3 DMEF (10 mL) at 60°C for 8 hours, 3 days at room temperature, and then 24




20 Exanpl e 38 N-

{3-[2-(4- Am noi m nonet hyl phenyl ) et hoxy] phenyl } - N- (di net hyl oxo-

phosphi nyl met hyl ) - benzenesul f onam de x HOAc 25 (i)

N-{ 3- [ 2- Wo@ganzphenyl’) et hoxy] phenyl } - N- (di met hyl oxophoshi nPfT/SE7/01150

met hyl ) - benzenesul f onam de N-

{3-[2-(4- Cyanophenyl ) et hoxy] phenyl } benzenesul f onam de (0.224 g; 0.59

mol ; from Exanple 1 (iv) above), K2CG#(0.111 g; 0.803 nmol) and

chl oronet hyl di net hyl phosphi noxi de (0.090 g; 0.711 mmol) were stirred in 30
DVF (10 nlihowts £06@7C.) Nafl (0. Bl 2o .23 rﬂm!ﬂ)lsvastsubsequemlmaddedllaﬁd thed t hen
24 WD 98/ 01422

PCT/ SE97/ (nmgme was heated to 100°C for-1 day. The solvent was removed intvgieue at 60C.

hoat ((38 Lo i é EO'& @‘T’%c#’s%&ﬁ@ ﬁﬁéﬁﬁgﬁﬁtﬁiﬁeﬁdw%m&xand the
reszlpolrjgtll)n 154 vacuo "R sguriﬁ?ﬁgﬁo&%y ft{}ag?%ﬁ r oma dtB @Qﬂ 5

t ol uene: £t (ftenclBIOALY Affordeéd W12% /%ti%) ofithe sbbititle @oxﬁ Hﬁﬂdlnd
FAB- M5 469 (M + 1)[err] 1H NMR 0 Mz; CDA3): [err| 7.58-7.63

(several peaks 7.52 (d, 2H), 7.45 (t, 2H), 7.38 (d, 2H), 7.18 (t,

iH), 6.82 6,68 (f, 1H, 6.55 10 (dd, 1H, 4.11 (t, 2H, 3.96 (d,
25)0 3. 12 W‘f@%'ﬂ'dﬁGI—D (|| ( i ( K ,(

e ﬁyfo;ﬁm{%ﬁ@%%%%ﬁ%%h RIT PSS é?gr*&m%) ToR2.46h 2D,

hydr ochl ory de 9@87938 0d 28H)T9 18 PQFQHYQ'@SI')(HQW‘I 645_8 ét5 1HE'¢.55, 0.33

mol ) were added a sol'ution of N 4- cyanophenyl)

et hoxy] }i)d’le(ldﬂl, }lH)I,\I~4(.bI1 (5 t2H), 386 H(ds 2H ) Bl. Iﬂe(lh;ZIH} Het édye6H) f onani de
(0.090 g; 0.1 fromstep (i) above) in EtOH (6 nL). The mxture

was heat ed at ref I ux for 3 hours, stirred at roomtenperature overnight and
~then refl “(deNI&-[i(ﬂ-%inoﬁaﬁ%&t'hﬁﬂofrﬁe&\hyf"gh%%y' Hefox)fpRedytPagnd 1 ash
(dimethyloxophosphinylmethyl)-benzenesulfonamide
Hydroxylamine hydrochioride (0.018 g; 0.26 mmol) and triethylamine (45
15 gL, 0.33 mmol) were added to a solution of N- {3-[2-(4-cyanophen).'l)-
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-Aminoiminomethylphenyl)ethoxy]phenyl}-N-(dimethyl-
oxbphosp‘ hinyimethyl l-bcnzenesulfonamidg x HOAc

The title compound was prepared according to the method described in

30 Example37(iii)abovefrom N- {3-[2-(4-amino(hydroxyimino)methylphenyl)-



20 chromat ography (Si O2; Et OAc: MeOH (9:1)) afforded 0.054 g (56% of the
sub-title compouesibisa22z 1H NVR (400 MHz; CDO 3): [err] 7.58-7. RCT/SEN7EILH0

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) (i)

{3-[2-(4- Am noi m nonet hyl phenyl ) et hoxy] phenyl } - N- (di net hyl -

repared aceorTOXIBRBRENEN aRAER IExspiiphinyIgih ) befo ERRIIRIAR.
N {3-[2-(4- anion@(D 100024 mrmel;nfrohy btﬂi!ﬁ('iw dbove). Yield: ‘0&6‘58@((59%)

PCT/ SE97/ 01150
et hoxy] phenyl} - N-(di net hyl oxophosphi nyl net hyI ) benzenesul fonam de

AR (300 M. TEOJMR (300 Migh Dg0): 8 ct.aD%1.8f cloeverabigeaks. AH); 47-362
iy 4piais<§er€%m§s°&&ﬁ%‘i@?f(ﬁ(d&%x%ﬁ%@??rrit% 653t}
Tan.0, 1o Y (FersbReks, LA 1 e B0 s 80P FRNG N 06
115.1, 68.6, “CSNMR((00 MHz; DO, & UF78,( 156.50 158.6xa4517% B9, 134.9,
2- Chl or obenzenesul foni ¢ aci d, 3 45 34 am noi m nonet hgl phenyl ) et hoxy] 57

met hyl phenyl dsided, ](30:I&Ad300|,512 27.9, 127.8, 125.9, 121.8, 116.4, 115.1, 68.6,
3-[2-(4- Cyanophenyl ethox phenol Trlphenylphoshlne (7 86 g; 30
mmol ), 3, 5- d| S@i»t:iﬂ' Ze 2135174‘15 nmol ) and

2-(4- cyanopheny| ) et hanol (4 41 g; 30 rrm)l) wer e dissolved in THF (50
nL). Di et hyl%azodi carboxyl ate (5.22 g; 30 mol; dissolved in THF (10

m)), was addggkaapdietd sol ution was stirred at room tenperature

2-Chlorgbenzenesulfoni¢ acid. 3-[2-(4-aminoiminomethylphenylethoxy]-5-
methylpheny] ester x HOAc '

15 (i) 3:[2-(4-Cyanophenyllethoxy]-5-methylphenol
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

20 overnight. 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): 5 7.60 (d, 2H), 7.39 (d, 2H), 6.28 (t, 1H), 6.26
(t, 1H), 6.20 (t, 1H), 4.95 (bs, 1H), 4.17 (t, 2H), 3.13 (¢, 2H), 2.25 (s, 3H)
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20 overnight. The solvent was renoved in vacuo and the white solid residue
. extracted with Et20. Purification by flash chromatography (S Q2; °

toluene: EtOAc (10;1)) afforded 1.85 g (37% of the sub-title conpound as

a white sWOi98/0142225 | C- M5 252 (M - 1)[err] 1H NVR (500 MHRCTASEZI/@XSO [ err ]
-7.60 (d, 2H), 7.39 (d, 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) 30 - WO
98/ 01422 PCT/ SE97/ 01150
72 (i) 3-[2-(4-Am no( hydr oxyim no) met hyI phenyl )et hoxy] 5 rret hyl phenol
X HO (i) 332L@-Winfe Miss) hefiPhihh 9 4 54
nmmol ; from step y y y [T 0 0. 128%g; 1.85

rrm)l) and BElt ri et hyl ami ne (281 [err]L; 2.00 nmol) were d| ssolved in EtCOH

(4 nL) and stirred at OC for, 20 then at roomtenperature
over ni ght . 3R«4-Cyanephsny MB"?‘%VEQI’UEP hepgh 6930126 & Arumaipfronsstdpe was

has washedthi EpO98S pdftyiadind bbb Ridpite, AP & ol 5 mutalhy snd The.
preci pi ¢ 3 GiohBihifeS(E] AB: .00 dniR) e cdiRbIfd iR ORI ﬁ,yztgdf}\f?

yielding 0.33 9 (/5% e conpound
1) [err] stirkbdleR gorQ fM"lao iR, tlﬁeif at r&orﬁ?:teﬁﬁberé’tﬁife oz'e'éﬁgﬁg 3{%’0 6.19

(m 2H), 15 6.10 (t, 1H), 4.16 (t, 2H), 4 (t, 2.18 (

(iii) 3-] Mnmmrmqwébnwpnmpauddhg}es&dumwaypmmedbetmm
dilute HCVaq (pH 3) and CH,Cl,. The aqueous phase was washed with
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.

LC-MS 287 (M + 1)*
'H NMR (400 MHz; CD,0OD): & 7.63 (d, 2H), 7.55 (d, 2H), 6.19 (m, 2H),
15 6.10 (t, 1D, 4.16 (5, 2H), 3.14 (5, 2H), 2.18 (5, 3H)

(iii) 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-methylphenol x HOAc
-The sub-title cbmpound was prepared using the method described in
Example 37(iii} above from 3-[2-(4-amino(hydroxyimino)methylphenyl)-

20 ethoxy]-5-methylphenol x HCI (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): & 7.78 (4, 2H), 7.53 (d, 2H), 6.21 (t, 1H),
‘25 6.18 (t, 1H), 6.13 (1, 1H), 4.13 (t, 2H), 3.11 (t, 2H), 2.18 (s, 3H), 2.0 (bs,

3H)

(iv) 3-[2-(4-amino {¢-butoxycarbonylimino}methylphenyl)ethoxvy]-5-

- methylphenol
3 Di-t-butylcarbonate (1.38 g; 6.3 mmol) was added to a suspension of 3-[2-



The sub-title conmpound was prepared using the nethod described in
Exanpl e 37(i i iwoss0¥422f r om 3-[ 2- (4- am no( hydr oxyi m no) net hyl phenPCYSES701150
et hoxy] - 5- net hyl phenol x HO (0.27 g; 0.94 mol; fromstep (ii) above).

Yield: 0.265 g (85%. " LGMB 271 (M + 1)[err] 1H NMR (400 MHz;
CD3OD): [err] 7.78 (d, 2H), 7.53 (d, 2H), &®1 (t, 1H), 25 6.18 (t, 1H),
6.13 (t, 1H), 4.13 (t, 2H), 3.11 (t, 2H), 2.18 (s, 3H), 2.0 (bs, 3H)

(iv) 3-[2-(4- af(@&niﬁmﬁﬂh@ﬁtéﬂﬁlbﬁéﬂﬁ?éﬂmﬂﬁ}ﬁ&rhﬁﬂmﬂi&ﬂalet;@qwl .9 -4 6.0
met hyl phenol 30 Di -t-butyl carbonate (1.38 was added t
suspensi on of 3mpkl; from step \(ihi)odhave) amd NaHCO, (1.51 g; 18 mmol) in THF (50
PCT/-SE97/ 01150

(4- ami noi m nondthy [aBHSKYter E20 54y Aﬂ%ﬁhwweﬁmlghmmpm tﬁr@eretme more

T it ot or - -ty 1RO ahe 2026 6% sl adSe B theishirih coatingsde
di -t - but yl carbggat

Cont T ey Co'sf BPLE HAUrESTHE vrad rBHRIvEd B ﬁ%‘%@ﬂ%@ﬁ‘aﬁ ubhd reBflus wag .
was ext r acteggradtdd vV ECH (OL %1()1 4)Thme:<vasm$médcmgaﬂiccga&§és66vefere

washed with brine, dried (MgSO4) and the sol vent was evaporate

Purification bwﬂsha:dh weith obenegrdrpdd, (MgS0,) EaxldActhBexah&n( 1was &veﬂpdrated
af f orded 18g (81% of the sub-tjtle conpqund. . 10 i
1)[err], 369 (Mumnfiggtion by flash cjwrorpatograpiyy (@mﬁt%hquem @, 13,

Z gé gg 12%::?) 6.‘%’2‘1%@,1' 3(81%’%%({\’# %“Ehtl“zg SBWEH t5ull f2(|;?1| CBag?d(t 2.

3-[2-(4-am ng{t - but oxycar bonyl i m no} - _
met hyl phenyl ) et hoxy] - 5- et hyl phenyl ester To a sol ution of
3-[ 2- (4- ani no{ L:OMISXYZR(NMDRY 1 PBE9}INEL-hY) phenyl ) -

'H NMR (500 MHz; CD,0D): 6 7.76 (d, 2H), 7.41 (d, 2H), 6.21 (m, 2H),
6.14 (t, 1H), 4.14 (¢, 2H), 3.10 (¢, 2H), 2.20 (s, 3H), 1.52 (s, 9H)

“methylphenyl ethdx -5-meth 1 ester

To a solution of 3-[2-(4-amino{t—butoxycarboﬁylimino}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 mmol). The mixture was stirred
" at Toorh 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 coinpour_ld.
25 -
'H NMR (500 MHz; CD,0D): 6 7.89 (dd, 1H), 7.75 (d, 2H), 7.70 (m, 1H),
7.66 (tt, 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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Mt L

et hoxy] - 5- net hyl phenol (0.025 g; 67.5 mml; fromstep (iv) above) and 4-

di met hyl am nopyridine (0.011 g; 88 mmol) in CH3CN (5 nlL) was added 2- 20
chl orobenzenesul fonyl chloride (0.023 g; 81 mml). The m xture was stirred
at room twopsna2re for one day, then filtered through a shBfE/SFO{B11Se
silica gel . After removal of the solvent in vacuo the residue was
purified by flash chromat ography (S Q2; CH2A 2: MeOH (1: 0, 98:2))
yielding 0.018 g (49% of the sub-t#4tl e conpound. 25 1H NVR (500 MHz;

CD30D): [err] 7.89 (dd, 1H), 7.75 (d, 2H), 7.70 (m 1H), 7.66 (tt, IH),
7.44 (dt, W2-dﬂ§ﬁﬂcﬁzm?é§hlfoﬁm% anfinffnin xyl- 1H).
4.07 (t, 2H), 3. , , 2. WO
98/ 01422 - 5-methylphenyl ester x HOAc - PCT/ SE97/ 01150
74 ~ (vi) 2-Chlorobenzenesul fonic acjd, . .

Hoai | )%qtdox?rtZ-(4-a5n%{tthﬁz¢3rboetha}Hcm:

3- [ 2- (4- ard-Rdilenobsnaensubion _ B

ey e SR ed) BBOLO EHBBRARASA A o oo

i xtr o 5aYBpoREE Sas dided CEIONES Brotaied Wil HEMGY)(3 ot g 30E ' "

sol vent angixtifd s istifredbit ﬂb@ﬁﬁ&ﬁhb&ththﬂ@vég(.%h A ioratidh of MY OAC/ aq)
L

afforded the title conpound: Yield: 0.010 g &%’ ) LC-MS 444 (M +
1) [err] solventiviandsOpurificatiatD3bp) :prepanalive. d,(50%4 , CHEEHA.IM (sever al

625" (1, MpLOAafferdedsine’ tide comuounsksvient hdta g Ghper: ‘00’ (5, 54

15 Exanpl e 40 Benzenesul foni ¢ acid, .
3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] phenyl ester
w LC-MS 444 M + 1)* ' :

'H NMR (500 MHz; CD,0OD): § 7.90 (dd, 1H), 7.66-7.76 (several peaks,
4H), 7.52 (d, 2H), 7.45.(dt, 1H), 6.63 (t, 1H), 6.46 (1, 1H), 6.42 (t, 1H),
4.13 (t, 2H), 3.13 (t, 2H), 2.19 (s, 3H), 1.90 (s, 3H) -

15 Example 40

Benzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxylphenyl ester
x HOAc

(i) Benzenesulfonic 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) Benzenesulfonic acid, 3-[2-(4-cyanophenyl)ethoxylphenyl 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%).
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x HOAc (1) Benzenesul fonic acid, 3-hydroxyphenyl ester 20 T

sub-title cooOws@142as prepared according to the method descri bé’d':Tl’ﬁF”’o“so
Exanpl e 2(i) above from 1, 3-di hydroxybenzene (4.50 g; 40.9 nmol). Yield:
5.1 g (50%. LC-M5 249 (M- 1)[err] 25 (ii) Benzenesul fonic acid.
3-[2- (4- cyanophenyl ) et hoxy] phenyl ester 75The sub title corrpound was
prepared according to the nethod described in rgl e 2 above from

benzenesul f oni'H NMR, (@&MHZ}(Q!B@H}_&: Se%Bér(d(iSZ%B 7.6q(tt1d ﬂtﬁ)l (d,f 2H

P o) aoove) 2\& 28, 7:36 (385 7.5 (¢, 1), 6.95 @, T %5.60 o 1mRA6 6000

MHz; CDC 3): : 64fdht, 1H), 7.61 (d, 2H), 7.52 (t,
oH) . 7.36 %d, ]lﬂg %g”}fpsz3é¥7® %gé 1H)H? 6. 60 (E, 1H)H? 6. 50 '(Ejd,
IH), 4.11 (t, 2H), 3.11 (t, 2H) 5 (i1ii) Benzenesul fonic acid,
3-[2-(4-am no {hydroxyi m no}net hyl phenyl) - et hoxy] phenyl ester The

sub-title conyHiyBenpendshibfonicdoith 3R -(4aninofhddraiminednethylphdridpp! e

38(ii) above from benzenesulfonic acid, 3-[2-(4-cyanophenyl)-

et hoxy] pheny! etlsdxrjphéngbéster 0. 264 mml fromstep (1i) above). Yield: to

0.095 g (88% LC-M5 413 rr Ben sul foni c, aci d,

3- [ 2- ( 4- ami noiThen SHBrIYe pFRmPP E F@J?ﬁdlgs‘é F@Qﬁ described in
Example 38(ii) above from benzenesulfomc acid, 3-[2-(4-cyanophenyl)-
ethoxyjphenyl ester {(0.100 g; O.;264 mmol; from step (ii) above). Yield:

10 0.095 g (88%).

LC-MS 413 (M + 1)*

(iv) Benzenesulfonic acid, 3-[2-( éaminoimiﬁomethxlghenxl Jethoxylphenyl

1s ester x HOAc
The title compound was prepared according to the method described in
Example 37 (iii) from benzériesulfonic acid, 3-[2-(4-amino {hydroxyimino}-
methylphenyl)ethoxy]phenyl ester (0.085 g; 0.21 mmol; from step (iii)
above). Yield: 0.021 g (25%). |

20 : |
LC-MS 397 (M + 1)*
H NMR (400 MHz CDCl,): 6 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), 1.39 (s, 3H) '

25
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The title conpound was prepared according to the method described in
Exanple 37 (iii) from benzenesul fonic acid, 3-[2-(4-am no{hydroxyi m no}-
‘et hyl phe ‘&I )et hoxy] phenyl ester (0.085 g; 0.21 muol; fromstep (iii)

above) . 2821 g (25%. 20 LC-MS 397 (M +1)[err] PCA/SHIR011500

MHz; CDC 3): [err] 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), 89 (s, 3H 25 30 WO

98/ 01422 PCT/ SE97/ 01150

76 Exar&@_l.nlz__ 2- Chl or 0- 4-f 1 uorobenzenesul foni ¢ aci d,

3-[2-(4-am “hI oro,phenyl ester x HOAc
miposmnomethylphenyBdded t o

5 (i) Chlo

210741 enzel onic ael & Re v
a solution _or enzene (10 g; 30 nmmol) in CHZC1 2
(100 m) aéﬁ-1 9 1&0 hen Qg{éﬁf,@ Xps renmoved and the sol ution was
stirred at roomterrperature for 4 days. After re-cooling to -70C, MeCH
~was added (150 nl). After 10 evaporation of the solvent, toluene was added

and r emowedi) M&M@mn by kugel rohr di stillation afforded 9
9 (100% C)fB Ee (516J bmtll.t I06275 r%?n”gﬁ was added to a solution of chloro-3,5-
dimethyoxybenzene (10 g; 30 mmol) in CH,Cl, (100 mL) at -70°C. The
cooling bath was removed and the soiutiqn__ was stirred at room temperature
for 4 days. After re-cooling to -70°C, MeOH was added (150 mL). After
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): & 6.30 (d, 2H), 6.18 (t, 1H), 4.9 (bs., 1H)
15 _ . ,
(ii) 3-Chloro-5-[2-(4-cyanophenyl)ethoxylphenol
Ttiphenylphoshine (32 g, 122 mﬁlol) and diethylazodicarboxylate (19.2 mL;
122 mmol) were dissolved in CH,Cl, (150 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 (SiO,; CH,Cl,:MeOH), then by preparative.
HPLC (60% CH,CN:0.1 M NH,OAc/aq), afforded 3.55 g (21%) of the sub-
25 title compound.

" 1H NMR (300 MHz; CDCL,): 5 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)

o



"H NWR (300 MHz; CD3OD): 6 6.30 (d, 2H), 6-18(t, 1H), 4.9 (bs, 1H) 15
(i) 3-Chl or,g,bggskﬁ ad4- cyanophenyl ) et hoxy] phenol Tr i phenyl phoadw/se7/03509;
|

122 nmmol ) an

et hyl azodi car boxyl ate (19.2 ni; 122 mmol ) were dissol ved

in CH2A 2 (150 nmL). Chloro-3, 5- di hydr oxybenzene (9.1 g; 63 mml; from
step (i) above) and 2-(4- 20 cyanophenyl)®t hanol (9.04 g; 61 nmpl) were
added and the sol ution was stirred at roomtenperature overnight. The

m xture was dql]h}j% %l&%ﬁp&gbeméﬁ&uﬁfdﬂi@h@% 3{@9@%&@@&&@%@{#% nt
was renoved rcation, Irst by tlash chronatography (Si O2;

CH2d 2: MeOH)
afforded 3.5
CDCl 3): [err]
5.5 (bs, 1H),

PCT/ SE97/ 01150 001 S0

2- Chl or o- 4- fI
chlorophenyfl
5.0 mmol) wasy

cma Hen p@g rative HPLC (60% CH3CN: 0. 1 M NH4QAC/ aq) ,

t he sub- 25t|tlec ound NVR. (300 Hz;
z-CMOrq-é-ﬂmbenzmspoonzl-i}: 1586 @nS- sz)mol) %aszadctqd to1H)
ltutlo% 1ce?\’,valt%r <tempe:@ture:) of 3-chloro-\éq%g{-c}}ér(zquﬂqepyl)-

bl%'f' BFRbEP & 27 Firlol e e (YT RSP mdBE ).

gkfh owedUo fiSe (s aﬁ'xﬁiﬁiﬁr@&dﬁ@l‘ltoﬁ‘he

-
-

&l
3-chl.-oro-5- [2 4 cy nogﬁeny ?O 5 et hoxy] phenol "(0.689 g; 2.5 mrmol; from

step (ii) abawgtuid was relicodledd (iek)water tdinpetaturedr ahdriee wass atldedetd the ri se
(slowy) to anmbient overnight. The m xture was, re-cool ed (ice:water

t enper at ur e)
4 hours, the
the organic |

madtwn flasksAfigr stirning fore4 hours; sbe pyrdinewrs removed &t veerag f or
|ne s reppved vacuo. CcH2d 2 was t,hen,added and
RAdRS, Al Jhe FeRais aXeasvas P ashed, With Sqep

chr ol ogfiaﬁ@f{%‘&o%“%x%% ) TSR ES00, s phbftion Q’&?%'ﬁ’éﬁ : .a‘ﬁ“

conpound.
7.30-7.40 15
6.63 (t, 1H)

15

20

25

3o

% 1sLent 6§%Mdhroﬁ%g3i2phﬁ E(IS%% 7CPI§C10{)1( affortled 0. SiD% gvl%%aH)

(sever al peaks 1H),
,of the sub-title compound_

'H NMR (300 MHz; CDCL): § 7.97 (m, 1H), 7.60 (d, 2H), 7.30-7.40
(several peaks, 3H), 7.12 (m, 1H), 6.80 (t, 1H), 6.72 (t IH), 6.63 (¢ 1H),
4.14 (t, 2H), 3.12 (t, 2H) -

(1v) 2-Chloro-4-fluorobenzenesulfonic _acid, 3- |2—(4—ethox¥1m1nomethxl-
phenyllethoxy]-5-chlorophenyl ester x HC]

The sub-title compound was prepared according to the method described
Example 19(iii) above from 2-chioro-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.

'H NMR (400 MHz; CD,0D): & 7.97-8.03 (several peaks, 3H), 7.63 (dd,
1H), 7.57 (d, 2H), 7.28 (m, 1H), 6.89 (t, 1H), 6.70 (t, 1H), 6.60 (t, 1H),
4.62 (q, 2H), 4.22 (t, 2H), 3.18 (t, 2H), 1.61 (t, 3H)




4.14 (t, 2H), 3.12 (t, 2H) (iv) 2-Chloro-4-fluorobenzenesul fonic acid.
3-[ 2-(4- et hoxyi m nonet hyl - phenyl ) et hoxy] - 5- chl or ophenyl ester x HJ 20
The sub-title conpound was prepared according to the nmethod descri bed
Exanpl e 19¥Qi98P14Bove from 2-chl oro-4-fl uor obenzenesul f oni c BCT/EEI M50 ( 4-
cyanophenyl ) et hoxy] - 5- chl or ophenyl ester (0.576 g; 1.2 mml; fromstep
(i) above) in a quantitative yield. 25 1H NWR (400 MHz; CD30D):

[err] 7.97-8.03 (several -peaks, 3H), 7.783 (dd, 1H), 7.57 (d, 2H), 7.28
(m 1H), 6.89 (t, 1H), 6.70 (t, 1H), 6.60 (t, 1H, 4.62 (q, 2H), 4.22
(t, 2H), 3(¢B RtCh flubtoliénzeneBulfonic 3Gacid, 3-[2-(ARniRbinihon -
PCT/ SE97/ 01150 ' Opniiicmethyl-
- 2- Chl or o-zphenibethoxyg¢de=chioropienyl ceéstier R HOACA- ani noi mi nonet hyl -

phenyl )eth -cloro nyl ester The title corrpound was
P epar v ad6 HilR CorBPPRBA YR FFcaese: pearding 1o ths mehed tserbedtimve fr om

ot ﬁ?l(s:i?n "Erelige 3?@@%%%&2%0%3@%&8%&‘@5% nzeReplfonig acidg3-(2s(dy 1.3
T)T?e’r i re Mlhhﬂdméﬂfl\%l_ghen(%%&héxy?er 4 pﬁéﬁyﬁ ester A3 H@?y (832,3 é')M +7. 63 -

(dd, 1H), ﬂrﬁnal5Bo(mlsteibl-01v)ibﬁﬁe)(ﬁfleldi)OOW@((i%)1H) 6.70.(t, 1H), 6.61
(t, 1H), 4.20 (t, 2H), 3.16 (t, 2H), 1.88 (s, 3H)
LC-MS 483 (M + 1)
'H NMR (400 MHz; CD,0D): & 8.01 (m, 1H), 7.74 (d, 2H), 7.63 (dd, 1H),
0 7.53 (d, 2H), 7.28 (m, 1H), 6.89 (t, 1H), 6.70 (t, 1H), 6.61 (t, 1H), 4.20 (t,
2H), 3.16 (t, 2H), 1.88 (s, 3H)

-Example 42

2-Chlorobenzenesulfonic acid, 3-{2-( 4-aminoiminoniethylphenyl Jethoxy}-5-

15 methoxyphenyl ester x HCI

(i) 2-Chlorobenzenesulfonic acid, 3-hydroxy-5-methoxyphenyl ester
Triethylamine (1.4 g; 14 mmol) was .added to a solution of 3,5-

. dihydroxymethoxybenzene (2.0 g, 14 mmol) and 2-chlorobenzenesuifonyl
20 chloride (3.3 g; 15.7 mmol) in pyridine (50 mL), and the mixture was stirred
at room temperature overnighf. Filtration through silica and purification by |
preparatfve 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)

(11) 2-Chlorobenzenesulfonic aéid, 3-{2-(4-cyanophenyl)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-



Exanpl e 42 2- Chl or obenzenesul foni c

aci d, 3-[ 2- (4- amangsendzonet hyl phenyl ) et hoxy] - 5- 15 net hoxyphenyl astwsEsy/0kiso
(i) 2-Chl orobenzenesul fonic acid, 3-hydroxy-5-nethoxyphenyl ester
Triethylamne (1.4 g; 14 mmol) was added to a solution of 3,5-

di hydr oxymet hoxybenzene (2.0 g; 14 mmol ) anghy 2- chl or obenzenesul fonyl 20

chl ori de (3 3 g; 15.7 mol) in pyridine (50 nL), and the nixture was

t d i mEdl | | bl

ur 11 cati on byctiosSBRERTE biEr AXBOLRS mEll By Sfer 03 g0 F, PhfificafEn, |
conpound. l‘%Hp PFAratHed HPLC AFR6ided: 0[50 ¢ I43%97oi(dié subktitle ?:o'ﬁﬁ:&xrﬁ? (m
2H), 7.38 (dt, 1H), 6.27 (m 3H), 5.4 (bs, 68 (s, (ii)
2- Chl or obenzenesul foni ¢ acid, 3-[2-(4- cyanophenyl )et hoxy] 5- rret hoxy-

Goscti bed i n adHENRAR (400 Waef; CETS"S 68T ol 1D Fostrd ¥ savemshpeaiceiat,
oot eyl 03158 7-38 (at, % 35187 2m), 632 (¢, 1H), 6.28 (4 17625 (¢, ED 4GB Koy

ester (0.80 .g; S above). Purification by
preparative HPI_%{)gffor ’dégsgg%gg?hg%) of the sub-title conpound. 1H
NVR (400 MHz; CDC|3) [err] 7.97 (dd, 1H), 7.55-7.62 (several peaks, 4H),
5 7.38 (dt, 1H) 7.35 (d, 2H), 1H), 6.25 (t, 1H),
4.08 (t, 2HX111)3 b lh 1

2- Chl or obenzenesul f gnj
et hoxy] - 5- net hé33

using the meth es r ggﬁ}-ﬂg%ngx?)g? (ﬁre%(a}ég \?s?r?é/ %thk" fiBthod described in

2- chl or obenz¥n
Example 3(1v) above from 2-chlorobenzenesulfonic acid and 3-[2-(4-

cyanophenyl)ethoxy]-5-methoxyphenyl ester (0.50 g; 1.1 mmol; from step
(ii) above) yielding 0.48 g (87%) of the sub-title compound.

s LC-MS 490 (M + 1)*

5-methoxyphenyl ester x HCl

The title compound was prepared using the method described in Example

20 3(v) above from 2-chlorobenzenesulfonic acid, 3-[2-(4-ethoxyiminophenyl)- '-
ethoxy]-5-methoxyphenyl ester x HC (0.48 g; 0.98 mmol; from step (iii)
above). Freeze-drying with 1 molar equivalent of HCI afforded 0.39 g
(80%) of the title compound.

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), 6.34 (t, 1H), 6.24 (t, 1H), 6.19 (t, 1H),
4.14 (t, 2H), 3.69 (s, 3H), 3.13 (t, 2H)
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cyanophenyl ) et hoxy] - 5- net hoxyphenyl ester (0.50 g; 1.1 nmml; fromstep

(ii) above) yielding 0.48 g (87% of the sub-title conpound. 15 LG M5 490

(M+ Dferr] (iv) 2-Chl orobenzenesul fonic acid,

3- [ 2- (4- awiowsiorazonet. hyl phenyl ) et hoxy] - 5- met hoxyphenyl BETSEIHOHE)

The title conmpound was prepared using the nethod described in Exanple 20

3(v) above from 2-chl orobenzenesul fonig acid, 3-[2-(4-ethoxyi m nophenyl)-

et hoxy] - 5- net hoxyphenyl ester x HO (048 g; 0.98 mmol; fromstep (iii)

above). Freeze-drying with 1 nolar equival ent of HC afforded 0.39 g

(80% of tmmg_éécorrpound 25 LG M5 461 (M + 1)[err] 1H NVR (500 MHz;
832 1074 | 3k )

3.69 (s, ; m;OAgo VIO 98/ 01422 |
PCT/ SE97/ ekl bter 80 Exanpl e 43

2- Chl or obenzenesul fonic acid, 3-[-2-(4-am noi m nonetyhl phenyl) et hoxy] - 5-
et hyl phenyl est er >§ HOAC 5 (i ) Et hyl - 3, 5- di met hoxybenzene The

sub-title @pk WENZERBcor di ng- to the pr ocedure descri bed in

‘;{mg]_?mw S’fﬁe 3\?1;-% 1:?:;1;% un&) r\T’\1ra3s ;?rt.a(ljaIal’neEdt 20 &%%ttco)%g rll)%\ge egé.nged

in J. Chem. Soc. 859 (1949) from 3,5-dimethoxyacetophenone (5.0 g; 28
mmol). Yield 3.41 g (74%).

10 'H NMR (400 MHz; CD,0D): § 7.23 (m, 2H), 7.18 (t, 1H), 3.72 (s, 3H),
2.50 (g, 2H), 1.18 (t, 3H)

(ii) Ethyl-3,5-dihydroxybenzene
The sub-title compound was prepared according to the procedure described

15 in J. Chem. Soc. 859 (1949) from eﬂ\yl-3,5-d1methqubenzene, (3.5 g; 21
mmol; from step (i) above). Yield 2.85 g (98%).

LC-MS 139 (M - 1)
{H NMR (400 MHz; CD;OD): § 7.14 (m, 2H), 7.08 (t, 1H), 2.46 (q, 2HD),
2 1.17 (¢, 3H)

(iii) 3-[2-(4-Cyanophenyl)ethoxy]-5-ethylphenol

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;
25 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 (t, 2H), 2.57 (q, 2H),
w 1.22 (1, 3H)



10 1H NWR (400 MHz; CD30D): [err] 7.23 (m 2H), 7.18 (t, 1H), 3.72 (s, 3H,

2.50 (g, 2H) woosbr4zt, 3H) (ii) Ethyl-3,5-di hydroxybenzenePCT’Sﬂ%/ouso

sub-title conpound was prepared according to the procedure described 15 in

J. Chem Soc. 859 (1949) from ethyl -3, 5-dj et hoxybenzene (3.5 g; 21 .

mmol ; fromstep (i) above). Yield 2.85 g ]98%. LCGM 139 (M- 1)[err]
, 7. : (

1H NMVR (400 MHz; CD3OD): [err] 7. 14 (m 2 2H), 20
1.17 (t, 3H (1v) 2-Chlarobe alfonigns ) sthoxyiminomethyiphenvl}- The
sub-title corrpund e d usin he rret hod descr| bed in Exanpl e

39(i) above f&u8py 143 Shibales zene g; 8.69 mol; 25 from step

b Yi MR
(100 o oA @%?a%@@“%?‘>%ﬁ%l'5'°9wﬁ%'ﬁﬁ @ﬁ?““ 10 5o from 1
(2}_0 1?':?) L 22((8&} abUi‘)e) dnd %é%laﬂﬁﬁe 56 018 gt.0.28) mmol)Swere disBolvadSih (4.
PCT/ SE97/ 01,1 50H Cl2 and 2-chlorobenzenesulfonyl chloride (0 0508g; 0.18 mmpl) was |

2- Chl orobenzenesul fonic acid, 3-[2-(4-ethoxyjm nonethylp 1[:en yl)
et hoxy] - 5- et taddedeAfter stigning o2 hours, the m:xture was washed with saturated

-3-[2-(4-Cyan eth -9- et enol 40 fromstep
(iii) above) Pﬂ&?@%ﬁ%‘l IC?&?% %rrﬂﬁ?ﬂorﬁghag (@‘f‘;sggf inaﬁlde
CH2d 2 and 2- la [

added. After e(si)t}'b ?#Ecg{] g%l‘ﬁ@s‘ Q{in g?gégg\%g% \g\gléﬁ 3ﬁWI th satur atled
K2CB/ aq and pakfiaed 15']’51()14{(?%&&?5&@9%& K0y bvanightof Removahofekcessd
evaporation of the solvent afforded 0.064 g of a solid. The solid material

was stirregy iHCEt 4 (the Esrdt'ematred)auub hamdedoﬁe(ﬂﬁ @1t(97ﬁénofaﬂheo$ubm]@ss

compound
LC-MS 488 (M + 1)*

is (v)2- Chlorobenzenesu]fomcac1d,3 |2-(4~am1n01m1nomethylphenyl lethoxxl-

5-ethylphenyl ester x HOAc -
2-Chlorobenzenesulfonic acid, 3-[2-(4-ethoxyiminomethylphenyl)ethoxy]— 5-

ethylphenyl ester x HCI (0.076 g; 0.15 mmol; from step (iv) above) was
stirred in MeOH, presaturated with 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 freeze-dried
from aqueous HOAc yielding 0.015 g (22%) of the title compound.

LC-MS 459 (M + 1)*

25
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10 HA and the solvent in vacuo afforded 0.076 g (97% of the sub-title

conpound.- LC-Ms 488 (M+ 1)[err] 15

(v) 2- Chl or obenzenesul f oni caci d, 3-[ 2- (4- am noi m nonet hyl phenyl ) et hoxy] -

5- et hyl pvemysenas2z er x HOAC - PCT/SE97/01150
2- Chl or obenzenesul f oni caci d, 3-[ 2- (4 et hoxy| m nonet hyl phenyl ) et hoxy] - 5-
et hyl phenyl ester x HO (0.076 g; O. ag fromstep (iv) above) was
stirred in MeCOH, presaturated with N 8 (20 n) for 1 day at room 20

t enperature. After, evaporation in vacuo, the residue was purified by ion

exchange aphy to obtain the free am d| ne, which was freeze-dried
from aque el 5 10 2 .
459 (M + #[ﬁ g: izf%émm%lﬂﬁné g : phen)
PCT/ SEQ7/ Q147§ 82 Exanpl e 44
N {2-[2-(4-Am noi m nomet hyl phenyl-) et hyl t hi o] phenyl } - benzenesul f onam de
x HA 5 (i) Am no-2-[2-(4-cyanophenyl)ethylthi o] benzene

s (i) Amino-2-[2-(4-cyanophenyllethylthiolbenzene
4-Toluenesulfonic acid, 2-(4-cyanophenyl)ethyl ester (1.9 g; 6.3 mmol; from
Example 18(i) above) and K,CO, (2.0 g) were added to a solution of 2-
aminothiophenol (0.875 g; 7.0 mmol) in EtOH (20 mL). The mixture was
heated to reflux for 48 hours, cooled, filtered and concentrated in vacuo to

10 an oil which was dissolved 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) | |

(i)  N-{2-[2-(4-Aminoiminomethylphenylethylthio]phenyl}-berizene-
20 sulfonamide x HCl
Benzenesulfony! chloride (1.0 g; 5.7 mmol) was added dropwise over 10
minutes to a solution of amino—2;[2-(4—cyanophenyl)ethylthio]_benzene (1.30
g; 5.11 mmol; from step (i) above) in a2 mixture of pyridine (2 mL) and
CH,CI, (10 mL). After 2 hours stirring at room temperature the solution
25 was diluted with CH,Cl, (25 mL) and washed with aqueous 2M citric acid
(25 mL). The organic pbrtion was dried (‘MgSO,,) 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

3 temperature for 48 hours. The solvent was removed in vacuo and the brown



4- Tol uenesul foni ¢ acid, 2-(4-cyanophenyl)ethyl ester (1.9 g; 6.3 nmol; from
Exanpl e 18(i walbsmszzand K2CO3 (2.0 g) were added to a sol uti on PE/SE97/01150
am not hi ophenol (0.875 g; 7.0 nmmol) in EtOH (20 nmL). The m xture was

heated to reflux for 48 hours, cooled, filtered and concentrated in vacuo
to 10 an oil which was dissolved in Et OAc 850 nL) and washed with water (25
m). The organic portion was dried (MySO4) and concentrated. The residue '
was purified bgsiduesvascdissokvednafviymethapplicrmmoanixaféet 3: fuyther @4ooursn
1.32 g (78% qf the sub-title prodyct as,a vigcous oil 5 1H NWR (300
Vi 200 5 flig splven pwag evaphrated and the propyet wascpiritied ity prepaative i

1H . 6. 67 6 71511‘('@33 6\71‘):0141619666}1/35')(0 th, obthih n?he2tlx_'pﬂuo%c‘3acetate whigg (™

2H)
2-[2-(4- A oy | ;4 h 0 Ry d
be 12 Tend ony ¢?échl orid f .y“t,, M’&(BHE %aﬁﬁgﬁnﬁvlﬁdﬁ%@ :

HC Benzenesul e was ad e over
10 m nut ¢Sevaperated, Uo affoed thel title %c{rﬂpcﬁwxctﬁarwmwlsbﬁahmbm Q).egngene
(1.30 g; 5. .11 nmmol; fromstep (i) above) in a mxture of pyridine (2 ni)
and CH2d 2(28%).1) . After 2 hours stirring at roomtenperature the
solution 25 was diluted with CH2A 2 (25 nL) and washed w th aqueous 2M
citric acid (25 m). The organic portion was dried (MySO4) and the

sol vent renov 7 _q':ﬁdacuo The residue was filtered through a short

col um of sil &n dlethylether to afford a colourless oil (1.41 g).
This oil was% M’é‘;‘fﬁ@ + saturated solution of HO in EtCH (30 nl)
and mai nt ai ne room te erature for 48 hours. The solvent was renoved

in vacuo angl t}lleNMR)VQBOO MHz; CDICRR/ & 462 (bs, 1H), 9.38 (s 2H), 9.16 (s, 2H),
PCT/ SE9Q7/ 01150 resi due was
di ssol ved i n 70n28A(ma) 4H)a760n7 0 (s 3H) 7 HaldneH)21. 4IQcﬁ§||ds 2H), 7122 &H) vent

(Neart cPacoar#Hly (0Bikgs 1P, Bndiar i ol (Y2 BOCEE L S0 o vis

di ssolved three times in MeOH, presaturated with HO (g), and 5 evaporated,
to afford the title canpound as a V\/mte solid. Yield: 0.63 g (289 .

Example 45

benzenesulfonamide x CF,COOH

(1) Amino-2-[2-(4-aminoiminomethylphenylethylthiolbenzene

Amino-z-[2-(4-cyanophenyl)ethylthio]behzene (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. Tﬁe solvent was evaporated, the residue was

dissolveé in toluene (50 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,): & 9.42 (s, 2H), 7.80 (d, 2H), 7.4-7.5 (m,
30 3H), 7.2-73 (m, 2H), 7.12 (t, 1H), 3.23 (t, 2H), 2.95 (t, 2H)




mp 78-83C  LGC-MB 412 (M + 1)[err] 10 1H NVR (300 Mz; CDQI3): [err] 9.60

(bs, 1H), 9.38 (s, 2H), 9.16 (s, 2H), 7.70-7.80 (m 4H), 7.60-7.70 (m
3H), 7.52 (d, 2H), 7.40 (dd, 2H), 7.22 (dt, 2H), 7.18 (dt, 1H), 6.94
(dd, 1H) ,wodshigdz 2H), 2.85 (t, 2H) Exanpl e 45 15 N- PCT/SE97/01150

{2-[2-(4- Am noi mi nonet hyl phenyl ) et hyIth| o] phenyl} -2,4,5-trichl oro-
benzenesul f onam de x CF3COOH

Am no- 2- [ 2- (4- am noi m nomnet hyl phenyl ) e84yl t hi o] benzene

Am no- 2- [ 2- (4- cyanophenyl)et hyl t hi o] benzene (0 670 g 2. 63 mmol ) from 20
Exanpl e 44(i)N-§242e(4aAmithos \ - wlthielpheayBd2.4 .5
m.), and sti rred faor 2 days The Ivent was evaporat ed, the residue was
di ssol ved ReN2CRESIHIGNITR CELOO centrated in vacuo. The residue vias

g 0 Vo0 AR AT %%h%l@f%%iﬁ%%%@ﬁ@@ﬁ%@% JP s i c 1o 25
Lo B 272 TRIVE L AR WARE f55in (07 ol Bhotional e e <)1) °

~ 7.80 (d,s %oha%g)?ttﬁt(md e Hnodifiéd Mh(%xti‘bﬂhen?l léhl()tafoﬂrhhte 3s23 (t,
2H), 2.95 (t WO 98/ 01422

PCT/ SE97/ Ofoltedvs: Wang resin (O 100 g; 0.7 mmol/g; 0.07 mmol)gwas addeditpNa
2-[2-(4- Ani_nQi mi nonet h eth ri chl or o-
foen [zen(esulﬁﬂgﬁﬁld% L) inot omeh?yqpﬁgn)}l)e ylttuo&benzene

QLnO\r/\g) 2vv<[as ¢§§5h§?¢5"§%ﬂzvﬂaﬁﬁi%d;yd°h® fun 'tz'lfgﬁﬂﬁ%él : c;daf?)énzyl S
al cohol )/ %%3h%sh§d?éw%dﬂﬁit frhSue Wast g anﬂg%ﬁwlovemxgnpfa@w&h? as

fol |l ows: resi 0.100 g; 0.7 mml/g; was added to a
sol uti ono engperamure.- The (Wangi murmasrﬁltd:mtiptbﬁ' rapid) wnblyed five] tiraes avith

CH,Cl,.

The resin was then sulfonated and deprotected as follows: The resin (0.004
g; 0.7 mmol/g; 0.0028 mmoi) 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, S;ﬁchlo;obeméneeulfonyl chloride
(0.040 mL; 0.25 mol/L; 0.016 mmol) was added and the reaetion continued

2 for 3 days. The resin was filtered off and washed five times with CH,CI,.
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%.
25

LC-MS: 516 (M + H)", 514 (M - 1)
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(0.054 g; 0.20 mol ) in N-nethylpyrrolidone (2 nm.). Triethylamne (0.100

m.) was addedwansBmthzz ni xture was gently stirred overni ght at rREW/SED7/01150
tenperature. The Wang resin was filtered off and washed five tines with
CH2Cl 2. The resin was then sul fonated and deprotected as follows: The
resin (0.004 g; 0.7 mmol /g; 0.0028 mmlgswas swelled with CH2A 2 (0. 100
m.) and a 15 solution of 2,6-lutidine in CH2AO 2 (0.040 nm.; 1.0 nol/L; 0.040
mol ) was doxamplendSol uti on of 2,4,5-trichl orobenzenesul fonyl chloride
(0.020 m_; O. I/L 0. 00.50 mml rﬁ:i ﬁ_HItant

m xture was shHakas RS =chloro-5-

2,4;5-trichl Orﬁggﬂést@ﬁﬁ%ﬁ&ﬁ%ﬁ%% |xdepgqg i040rrL .25 nol/L; 0.010 -
rrm)l) was add or 3 days The resin was
filtered off aFHe‘QﬁEhé’&n b\ﬁﬂdtwéaegreﬁakéa @eRé¥ding to tﬁéq;rbbédx&ewgeﬂgeg i}ﬁgsx

cl eaved off using a 20% Sol ution of "trifluoroacetic acid in

5 n) and the Bxdmphi45 sboee memg\Ba-dhlomoé—umthmxyphengﬂwlfmm ohloride iasteatat e
the yield, the purity was det er m ned )i LC-MS to. 89% 25 LC- Ms: 516
(M + H)[err], d12,4Mmrichlprebenzenesulfayl chloride\ndield; §7% £LC).

PCT/ SE97/ 01150 85 Exanpl e 46
N- {2- [2-(4-Am noi m nonet hyl phenyl ) et hyl t hi o] phenyl} -2-chl oro-5-

nmet hoxybenzen 20% The title conpound was prepared
according to tsgwgcetﬁjwdes ribed in lilg Exanpl e 45 above, using
2-chl or o- 5- nethoxyphenylsulfonyl chl oride instead of

2,4,5-trichl orobenzenesul fonyl chloride. Yield: 87% (LC). LC-Ms: 476
(M+ H[errjo Ex@gmpld471)[err] : o

N-{2-[2-(4-Aminoiminomethyiphenyl)ethylthic]phenyl}-2.5-dibromo-

benzenesulfonamide x. CF,_C_OQ_H_

The title compound was prepared according to the procedure described .in

Example 45 above, using 2,5-dibromophenylsulfonyl chloride instead of
s 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 procedufe described in
Example 45 above, using 2,5-dichlorophenylsulfonyl chloride instead of
" 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 69% (LC).

25

LC-MS: 480 (M + H)*, 478 (M - 1)
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10 EXarrpI e 47 N {2-
[ 2- (4- Am noi m nonet hyl phenyl ) et hyl t hi o] phenyl } -2, 5-di br ono-

benzenesul f onam de x CF3COCH The title conpound was prepared according
to the preoassiaigzziescribed in Exanpl e 45 above, using _ PCT/SE97401150

2, 5-di br onophenyl sul fonyl chloride instead of 15 ' o
2,4,5-trichlorobenzenesul fonyl chloride, Yield: 81% (LC). LG Ms: 570
(M+ 1)[err], 568 (M- 1)[err] Ex%ﬁ'rple 48 20 N

{2-[2-(4- Am noi m nonet hyl phenyl ) et hyl t hi o] phenyl} -2, 5-di chl oro-
benzenesul Exampleld9x CF3COOH The t|tIe corrpound was prepared .according
- to the progcedure described .in

2, 5- di chl oNofrd A 4-4mingimi

et 5
2.4, 5-1 | Yield: 69%(LC). 25 LC MS: 480
(M + m{gﬁ#—%@%#—“ Sitfohdfide &"CRC ®H ' W) 93(3/ 0)1422

PCT/ SE97/ O'i?ﬁéqme compound was prepared accordm% to the procetﬁ?e desct‘ﬁ’fﬁdﬂ?ﬁe 49
N {2- [2-(4- Am noi m noret hyl phenyl ) - et hyl t hi o] - phenyl } -2-nethoxy- 5-
met hyl benzExrampld 45iabovis umn@lQSﬁ@thbxy-SiﬁheﬁlyﬂphmyMﬁmyb chlozrlelinstead ed
according to_the procedure descri bed anpl e 45 above,

usi ng2- net eH2 ﬁ,é-mehlwpbmw@dfmdwhl@nﬂsr Vd@ldr B4V lC).  of
2,4,5-trichl orobenzenesul fonyl chlori de Yield: 84% (LC).

LC-MS: 456 (M + H)"

10 Example 50 _
N-{2-[2-(4-Aminoiminomethylphenyl)ethylthio]phenyl}-2.3.5.6-
tetramethylbenzenesulfonamide x CF,COOH

The title compound was prepared according to the procedure described in
Example 45 above, using 2,3,5 ,6-tetramethylphenylsulfonyl chloride instead
15 of 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 84% (LC). '

LC-MS: 468 (M + H)", 466 (M - 1)

Example 51 N ' :
20 N-{2-[2-(4-Aminoiminomethylphenyl)ethylthio]phenyl}-3.4-dimethoxy-
benzenesulfonamide x CF,COOH '

The title compound was prepared according to the procedure described in

Example 45 above, using 3,4-dimethoxyphenylsulfonyl chloride instead of .
2,4,5-trichlorobenzenesulfonyl chloride. Yield: 88% (LC).

25

LC-MS: 472 (M + H)", 470 (M - 1)

3o
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LC-Ms: 456 (M + H)[err] 10 Exanpl e 50 N {2-]

2- (4- Ami noi m wpowesbmephenyl ) et hyl t hi o] phenyl} -2, 3,5, 6- PCT/SE97/01150
t et r amet hyl benzenesul f onam de x CF3COCH The title conpound was prepared
according to the procedure described in Exanpl e 45 above, using

2, 3,5, 6-tetranet hyl phenyl sul fonyl chloride87nstead 15 of

2, 4,5-trichl 'orobenzenesul fonyl chloride. Yield: 84% (LC). LC- MS: 468
(M+ Hferr], ExémpieS521)[err] Exanpl e 51 20 :
N-{2-[2-(4-Am n0| m nonet hyl phenyl )et hyl t hi ol phenyl } - 3, 4- d| rret hoxy-
benzenesul f onai (ERACE TOLHE ylpaenyl ) ‘. H110PASRN FC-OTOMGe t o

3, 4- di met hoxy

26,5 i Ofgfifﬁea%pfam] i a@csmn%\ga s dte delll 172

PCT/ SE97/ 01150Example 45 above, using 3-bromo henylsulfonyl chifide instdadosP? &, 52
N {2- [2-(4-Am noi m nomet hyf phenyl ) et hyPt hi o] phenyl } - 3- br ono-

benzenesul f onatrichiorobeR2en@sultony] Thioride. | ¥iebdn@@Un{L@ps prepared according
to the procedure described in 5 Exanple 45 above, using

3- bronophenyl sul fonyl chloride instead of 2,4,5-

LC-MS: 490 (M + H)", 488 (M - 1)

10 Example 53
N-{2-[2-(4-Aminoiminomethyiphenyl)ethylthio]phenyl}-3.4-dibromobenzene-

sulfonamide x CF,COOH

The title compound was prepared according to the procedure described in

Example 45 above, using 3,4-dibromophenylsulfonyl chloride instead of
ts 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 75% (LC).

LC-MS: 570 (M + HY", 568 (M - 1y

Example 54

fluorobenzenesulfonamide h. CF,COOH

The title compound was prepared according to the procedure described in

Example 45 above, using 2-chloro-4-fluorophenylsulfonyl chloride instead.
of 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 100% (LC).

25

LC-MS: 465 (M + H)*, 463 (M - 1)

30




trichl orobenzenesul fonyl chloride. Yield: -80% (LC). LC-Ms: 490 (M +
Hlerr], 488 (M- 1)[err] 10 Exanple 53 N {2-

[ 2- (4- Am noi m nonet hyl phenyl ) et hyl t hi o] phenyl } - 3, 4- di br onobenzene-

sul f onam we 98/0¢423 COOH The title conpound was prepared ac®STHEEIFHF01I50t he

procedure described in Exanpl e 45 above, using 3, 4-di bronophenyl sul fonyl
chloride instead of 15 2,4,5-trichl orobenzenesul fonyl chloride. Yield: 75%
(LO. LCGMs: 570 (M + Hy[err], 56%3(M- Derr] Exanpl e 54 20 N

{2-[2-(4- Am noi m nonet hl phenyl ) et hyl t hi o] phenyl }-2-chl or o- 4-
f | uor obenzZExample 88ani de x CF3COOH The title conpound was prepared
accordi ng .0 | i ' 5 i

2- chl or 04-F

1O1MINOMmMEeLNYADICTLYICIY en
2,4,5-trical n; . ' i el d: 100% (LC). 25 LC- MS: 465
"(M+ H)[er ﬁ{ E - fiffide ¥ O, COOH WO 98/ 01422 .
PCT/ SE97/ OfR&HRitle compound was prepared according to the proc&dure destiiBealig 55
- N {2- [2-(4-Ani noi M nonet hylsphenyl ) et hyl t hi o] phenyl } - 5- br ono- 2-

s Example 45 above, using 5-bromo-2-methoxyphenylsulfonyl chloride instead

of 2,4,5-trichlorobenzenesulfonyl chloride. Yield: 85% (LC).
LC-MS: 520 (M + H)*

to Example 56 _ 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 M.

is Abbreviations

Ac= acyl
DCC = dicyclohexylcarbodiimide
DMF = dimethylformamide
20 EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
Et= ethyl -
Et,O = diethyl ether
EtOAc =  ethyl acetate
EtOH = ethanol
s h= hours

HCl(g) = hydrogen chloride gas

HPLC = - high performance liquid chromatography
HOAc = acetic acid
HOBt = N-hydroxybenzotriazole -

3 LC= liquid chromatography



met hoxybenzenesul f onam de x CF3COOH The title conpound was pr epar'ed
accordi ng to wWwogomaerdure described in 5 Exanpl e 45 above, usi n§CT/SE97/01150

5- br ono- 2- net hoxyphenyl sul fonyl chl ori de instead of

2,4,5-trichl orobenzenesul fonyl chloride. Yield: 85% (LC). LG Ms: 520
(M+ H[err] 10 Exanpl e 56 Thetitleggrrpounds of Exanples 1 to 55 .
were tested in Test A and/or B and/ or Test C above and were found to
exhi bit an | codevEl ue an@mathyh Ki val ue (as appropriate) of |less than
0.3 [err]M brevi at itﬁns Ac acyl DCC=

di cycl ohexyl ¢ iTri demethappl di met hyl f or mani de 20 EDC = 1
- (3-di et hyl arg ropyl) ;3 odi i m de hydrochl ori de Et =

et hyl EtZOntﬁ?do di et e;frﬂéﬁééﬁﬁ'ﬁg Et OAc = et hyl acetate Et OH=

et hanol 25 h= hour s HC (g) = hydr ogen chl ori de gas HPLC =
hi gh performance |iquid chromatography HOAc = acetic acid HOBt =

N- hydr oxybenz Qrefixes|rg s3G and thave theiit ustiial meamingsogoandly iso, secOMARY/ 4k 22
PCT/ SE97/ 01150 ' 89 Me=
met hyl Me OHtertiariet hanol THF= t et rahydr of ur an




s Prefixes n, s, i and t have their usual neanings: nornmal, iso, secondary

and tertiary. - WO 98/ 01422

PCT/ SE97/ 01150 .90 Cl ai ms 1. A
.conmpound wiodswuazd a |, [err] 5 10 ‘wherein one ofPGUSERTOITED
represents a structural fragnment of fornula la [err] ' I a
15 and the other represents R4; gorepresents O or N(RS); R3

represents one or nore optional substituents sel ected Trom OH, hal 0,
cyano, nitqaifk©Q OR6, Cerr] alkoxy or Clerr] alkyl
groups are optionally substituted and/or term nate

or hydroxy group) or N(R?)R8

ﬂhal 0

LA compound of fonnula I

Y—(CH,)n—B

10
wherein

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

- ZS802—Ar 1 la

.

and the other represents R*;

Z represents O or N(R®);

R? represents one or more optional substituents selected from OH, halo,
zé c;yano nitro, C(O)OR®, C, ¢alkoxy or C, ¢ alkyl (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)OR®, C, ;alkoxy or c,_; 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
substitutéd by one or more substituent selected from OH, halo, cyano, nitro,

30 C(O)ORS, C,_f, alkoxy or C, ¢ alkyl (which two latter groups are optionally



R4 represents H, OH, halo, cya nlmmll um&"m@ Clerr] alkoxy or (Jerr]

al kyl (Whi cWQ 8022 t er gr ouH L"I substitut ed and/R§T/SE97/01150
term nated by one 25 or nore halfo br Lhyd‘ro>§y group) or N(R7)RS; Ar 1
represents phenyl, Cerr] alkyl phenyl, 16< ] al kyl di phenyl, C[err]

cycl oal kyl , C[err] al kyl -C3[err] - cycI oal {x

Cerr]-alkyl - err | 0g ht h err I napht hyl ,
thienyl, im d Cb 11 4&@95%6‘1‘%”“‘%3{]%@’0?“%/@1'01?%%}‘%% or %Vt ZHOMP) LOE one
or nore subst Ilgtﬁ gsel ected from COH, halo, cyano, nitro, 30 C(O OR6,

Cerr] al koxy tr] alkyl (which two latter groups are optionally

WO 98/ 01422 5 C oy
PCT/ SEQ7/ 0115 represents H, C, ¢ alkyl, phenyl or C,; alkylphenyl %vihxch three latter

substituted argoapst areri (Ispﬁcﬁihl substitutedDand/of| eerfindtedr ®XY RO W) .
N( R7) R8; RS represents H, errﬂi al kyl, phenyl or C[err] al kyl p I
(whi ch t hree |substituent selpctedfrom O phalma;yago,smm iG()EOR’ ﬂ(Q)N(Ré?)m'hat ed

g 3 gﬁ?;%”‘éi%@%@%ﬁ{ GO SR T ﬁ@?ﬁ%ﬁ?&?&% h‘icemgu S
ﬁrg optionall léuﬁzﬁ'l][ L@gﬁ%yﬁgﬁo atterqg?é\ﬁéﬁ a%?yap{i?né}ﬁé %&Fﬁgﬁ 8’ P

Y] 2. N( R22
1 R10 and_ R Rl By e or more hARR RISy bR Fr RITE f” Q0 m)za,
Clerr] alkyl, X wepresehst OgiS, B(@k S(@)QWIW),Y substituted and/ or

term nat ed by one or nore substituent se ed fr err]_al kyl
N(R28) k29, o &' brmd R inglepengieatly mesm@@ﬁ ROIRH, @%@W@:@@m“

ahi th oy ar Cricallcyh APHIEH 19580 ey 8 cppicRALY GORREIICH BR0IORErARaTA PY or
(2 appr opr | aPB U merd M EhCRA TR It D", RERPYRP; EXOJ0m °1P

bstituted by PR32 31tp§mj( p Y QN@R 3 O Or42
3? ?:(IO)KI(§43) R}Q))N(RF%{ ”%@)(Ré?ﬂ %g)g\% (I]?hél%dlsndepen;agg\{txl)q )

represent H OF(CCHEEH]ZOS.) RJ! omtogethen withithe mjtrogeni atonptto owhichy they are
substituted and/or%i E nat d by, one or mare substituent selected_ from

C( O R45, C(6) efa )mgen“m&falﬁ’zﬂﬂ’l em3fig 0% NopFromAtis, Fing
- i ndependent |y I 2 R14. R15 6,
R17, "Ris, R1oWHER mHlﬁzémgﬂ% o R beterodfim S7efdhp (4 Gopfh ﬁq_#{%
R36, R37, R38g 4 845 R
| ndependent |y rggr&gs;m;gn I—(Iﬁaofg gﬁ, ?wf‘m & %gpﬁ%sg%tﬁgéd% éme oor 4;
more substituent selected from C(O)R‘ﬂ C(O)OR* or C(O)N(R™)R*:
R, R¥®, R® R3, R*® and R¥ independently represent H or C, alkyl, which
20 latter group is optionally substituted and/or terminated by one or more
substituent selected from C(O)R*, C(O)OR* or C(O)N(R*)R*:;
at each occurance, RS, R7 and R® independently represent H or C,, alkyl;
R9, RlZ R13 RI‘ RIS Rlﬁ R17’ Rla, Rl9’ RZD’ RZI, R22 R23 R24 RZS R26 R27
R33 R34 R35 R36 R37, RJS, R39’ Rdl, R42, R43, R“, R45 R46 R47 and R48
25 independently represent H or C,_, alkyl; |

n represents 0, 1, 2, 3 or 4;
p represents 1, 2, 3, 4, 5 or 6; and
B represents a structural fragment of formula Ib, Ic, Id or Ie




p represents 1, 2, 3 4, 5 or 6; and Brepresents a structural fragnment

| cI;fCT; grEgl;I/ gllltS)O e fderte H“‘“H“m“[m“““m 92 [err]

wherein woXsnoaed X2 i ndependent | \¢ répr8sefit a single bond BET/SEPHOLLSO or a
pharmaceutically acceptable salt thereof. 5 2. A compound of forrmula I, .
as defined in daim1, wherein, when % represents a structural fragrrent
of formula Ib, Id, 1e or Ic in which Pt ter fragment X1 and X2 both
represent CH2, then n represents 2. 3. A corrpound of formula I, as
defined in one Caim 1, wherein n 10 represents 2. 4. A corrpound of
formula I, as defined in any one of the preceding clains, wherein R2

represents a uctural fragmep f formula | d RL represe R4.
’\ X
| NHz

N a

Ib : e id le

wherein
X! and X? independently represent a single bond or CH,;
or a pharmaceutically acceptable salt thereof.

s 2. A compound of formula I, as defined in Claim 1, wherein, when B
represents a structural fragment of formula Ib, Id, 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, 4 alkyl
terminated by C(O)N(R')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, chioro or methoxy.



5.” A conpound -of fornula I, as def Hmﬂ‘mmm m“Hl f the preceding clains,
wherein Z repnedogiossz® or N(R5), se R5 representms@‘?pmn]so
al kyl term nated by C(O N(R10) R11* c20-6." A corrpound of formula’'l, as
defined in any one of the preceding clains wherein R3 is not present, or
represents nethyl, chloro or nethoxy. 93 WO 98/01422

PCT/ SE97/ 01150 7. A conpound
of fornula I, 'leAdE'fmpeutldl nfd‘m;mbhel @k definedrinan Qgpof theprecedinghelaamns, Ar 1

represents subs tyte hen onpound of fornula I, as defined
in any one of Wi‘léfﬁiﬁ d‘l' QS’F‘Eﬁ ﬂ‘ébSt'éuWaei’cl&'W Y represents O. 9. A
conpound of fornmula |, as defined in any one of the preceding clains
wherein B represents a structural fragnment of formula Ib. 10 10. A

conmpound as cl |_5(e& C : .
{3-[2-(4-ani n0| m none dl?ﬂ%%?g%ﬁmahgxd;ﬁﬁ%nﬁg :\i'nbaen 7 one of the Rre‘?eg“;lg claims

benzenesul f ogi whesdil-Y Febesertsa®l noi m nonet hyI phenyl ) et hoxy] - 5-
- met hyl } phenyl ester;

3-[2-(4-am noi m nomet hyl phenyl ) et hoxy] phenyl }-2- 15

chl orobenzenezﬁyl f onam de;

{3-[2-(4-anin nﬁrﬁﬂ@%‘%}ﬁgﬁmﬂah&ﬁﬂﬁfWI in_any. one of dhe Preeeding claims

S e o ovhekein B reRTsRE SPYEA RS Sf FPTRH S Brzene.

sul f onam de; 20

N-{3-[ 2- (4- am noi m nonet hyl phenyl )et hoxy] phenyl }-2-(trifl uoronet hoxy)-
benzenesul f @nal).d&;compdind as claimed in Claim 1 which is:

{3-[2-(4-am noi_m nonet hyl phenyl ) et hoxy] phenyl }-4-fl uor obenzene-

sul fonami de; N-{3-[3-§4{aminoimimamethyiphenyhgthaxadphensihbsnzennsulfongmide;

"2, 5-dimethyl senzenesulfonic acid- {3- [2-(4-ammoxmmomethylphenyl)ethoxy]-5-

methyl}phenyl ester;
‘N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl }.-2-
i1s chlorobenzenesulfonamide;
N- {3-{2-(4-aminoiminomethylphenyl)ethoxy]phenyi}-2-cyanobenzene-
sulfonamide;
N-{3-[2- (4-am1no:m1nomethylphenyl)ethoxy]phenyl} -2-fluorobenzene-
sulfonamide;
20 N-{3- [2-(4-amm01mmomethylphenyl)ethoxy]phenyl} -2-(trifluoromethoxy)-
| benzenesulfonamide; '
N-{3-[2-(4- amin'oiminomethylphenyl) ethoxy)phenyl}-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-
sulfonamlde, | | —_—
N- {3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}- l-methyhmxdazol e-3-
- sulfonamide;

30 N-{3-[2-(4-aminoiminomethylp henyl)ethoxy]phenyl}-3,5-dimethylisoxazole-




25 sul f onam de; N {3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] phenyl }

- 5- chl or ot hi ophene- 2- sul f onam de; N-

{3-[ 2- (4- am noi m nonet hyl phenyl ) et hoxy] phenyl } - 1- et hyl i mi dazol e- 3-

sul f onam gy 98824 { 3- [ 2- (4- am noi m nonet hyl phenyl ) et hoxy] pt?@ﬂ‘;ﬂ@mnso
- 3, 5-di met hyl i soxazol e-: WO 98/ 01422
PCT/ SE97/ 01150 4-sul f onam de;

1512 Coam ot oot 1 pheyt e 8 v ey AR
3- sul-f onar-sielfondimide; { 3-

 thi or obondras Utk phenylﬁwixyﬁéfyehi' RIS W berzyiditfonamide;
[2- (4- am q‘?é?a\fﬂ? %}I&Qﬁ%&i&% ﬁMXfJﬂgﬁWb}S-&chlomﬂnophene.

benzenesul
[ 2-(4-am (r?z ﬂ\f&gﬁﬁml phenyl ) et hoxy] - 2- met hyl phenyl } benzene- 10
sul f onam
{3-[2-(4 am{nu[m lﬂ4ﬂiﬂiin|0ﬁhﬂm)dmetmdpﬂei@1)ﬁhbylyghﬁmb}bpmi@* }-2-
- sul fonam de; {2 (4-am noi m nonet hyl phenyl )et hyl t hi-o] phenyl }
benzenesuldﬂnmbeuzqnesu fmmu@tm or ophenyl )sul fonyl - . .
L2 (-2 ol b oy RheDh SRR 1Bh e ST BRS H ARRRSSyAS. e
N- ( 2- chl on foagyl - 3-[ 2- (4- am noi m nonet hyl phenyl )et hoxy] - 5-.
nmet hyl pher?&ﬂg%s(%@g am de; N- (2- chl or ophenyl ) sul f onyl -
[ 2- (4-am ngi t&mﬁﬁm&ioh@é Detho -athmﬂ?sha Nbe@gkhe- aci d; 20
N-(2-chloro {?enyl ) sul fonyl - ? (ﬁ?ﬂ nom nome thy phenyl ) et hoxy] - 5-
net hyl pleersylfenamideyr opanoi c aC| d et'hyl ester,

b D B s b Y SRS

{3-[2-(4-a 0| m orret hyl phenyl ) et hoxy] 5- 25 net hyl phenyl am no} pr opanoi c
aci d; nt ophenyl ) sul fonyl -
3-[2-(4- aWQQngpﬁ%MMhﬁﬁmﬂwmmetﬁylﬂuo]mwb%hzeuésﬁmfdnahﬁaepan0I c
acid, nethyl" est

N-(2-chlorophenyl)sulfonyl -3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-

15 methylphenylaminoacetic acid, ethyl ester;
N-(2-chlorophenyl)sulfonyl-3- [2—(4-ammmmmomethylphenyl)ethoxy] 5-
methylphenylaminoacetamide;
N—(2—chlorophenyl)snlfonyl-3 -[2- (4-ammoxmmomethylphenyl)ethoxy]-S-
methylphenylaminoacetic acid;

20 N-(2-ctﬂorophenyl)sulfonyl—2- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylammo}propanmc acid, ethyl ester;
2- {3—[2-(4~am1n01mmomethylphenyl)ethoxy]-N—(2-chlorophenyl)sulfonyl-s-
methylphenylamino} propanamide;
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aminoiminomethylphenyl)ethoxy}-5-

25 metﬁylphenylamino}propanoic acid;
N-(2-chlorophenyl)sulfonyl-2- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino}propanoic acid, methyl ester;
N—(Z—chlorophen&l)sulfonyl—3- {3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-
methylphenylamino} butanoic acid, ethyl ester;

30 3-{3-[2-(4-aminoiminomethylphenyl)ethoxy]-N-(2-chlorophenyl)sulfony!-5-



N- (2-chl or ophenyl ) sul fonyl -3- { 3-] 2-(4jmmﬂmjm1"u|"ﬂli)henyl ) et hoxy] - 5-
nmet hyl phenyl asegnodrdraeanoi ¢ aci d, et hyl ARCAR, 1 PCT/SE97/01150
{3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] - N- ( 5- chil orop71enyl ) sul f onyl - 5-

WD 98/ 01422

PCT/ SE97/ 01150 95 95

nmet hyl phenyl am no} but anam de;

N- ( 2- chl or ophaensthyiphenylamir {taitaamdeani noi mi nonet hyl phenyl ) et hoxy] - 5-
i e TR AN L A
?gl ?2 ((azfglni ﬁﬁﬁxm&mmﬁ%%SMdﬂ\k (2-chl or ophenyl ) sul fonyi - 5-

(3 [ 2 (4 o o e rebREBpanRltony (12 84 An AR OmR IR ethont s

acid; 10 N-(s2medthglphiensiathino}peatinoid®acid, ethyl ester;

{3-[2-(4-am noi m nhonet hyl phenyl ) et hoxy] - 5- met hyl phenyl ami no} hexanoi c

(2 ohl o opherl sl oy e eyl am mot pent amam e 5

N- ( 2- chl oroph@?ﬁd"y eﬂBﬂ‘W“‘@JP{’E“PQW’@Qm noi m nonet hyl phenyl ) et hoxy] -5- 15
Nephenyl sul t ol 5 BB BRRESARR R4 - remineiminams PyiRhgminthesyl-5-
ﬁ:ghgﬁy?ghﬁ% d%ﬁm lﬁbﬁfgi%orzgfﬁaggﬁ%?ﬁiﬁ;phenyl ) et hoxy] phenyl am no-

acetic aci dp B@%ﬂchfor@pﬁéhy@)%uﬁbhyp'ﬁIﬁmmﬁ&ﬁiﬂbﬁﬁmm&ﬂ@mmym&y}5—

- N- (2- hydr oxyet hyl ) - benzenesul f onam de,

{3-[2-(4-ami noi nylaminohhexandioracighethyl estery di met hyl oxo-

hosphi nyl - I 1 de; 2z chl f oni id,
L2 (4 i oSG R BREROT PO B ShErE: MV aragoPBerd)sulfonys-

benzenesul f onj ' - T2- (A- an) ol 0 t hyl phenyl ) et hoxy] phenyl ester;
HS ey i AL R 6

2-chl oro-4-fl uor , 3-[2-(4-am noi m nonet hyl phenyl ) -
et hoxy] - 5- chl RL@nEKIYdpHRAYDsulfonyl25 F3-(B-(hanfiashaii oreéth§lphens])ethoxy)-5-
3-[2-(4-am noi m nonet hyl phenyl ) et hoxy] -5- 30 net hoxyphenyl eSter;

s methylphenylamino}hexanoic acid;

N-phenylsulfonyl-3-[2-(4-a'minoiminomethylphenyl)ethoxy]phenylamino-'
acetic acid, ethyl ester; -
N—phenylsulfonyl-3-[2-(4-aminoimindmethylphenyl)ethoxy]phenylamino—
~ acetic acid; |
20 N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]jphenyl}-N-(2-hydroxyethyl)-
benzenesulfonamide; - ' - ’
. N-{3-[2-(4-aminoiminomethylphenyl)ethoxy]phenyl}-N-(dimethyloxo-
phosphinylmethyl)-benzenesulfonamide;
2-chlorobenzenesulfonic acid, 3—[2-(4-aminoiminomethylﬁhenyl)ethoxy]-5- _
2s. methylphenyl ester;
benzenesulfonicacid,3-[2-(4-ami:ioiminomethylphenyl)ethoxy]phenyi ester;
2-chloro-4-ﬂuorobenienesulfonic acid, 3-[2-(Lanﬁnoiminomethylphenyl)-
ethoxy}-5-chlorophenyl ester;
2-chlorobenzenesulfonic acid, 3-[2-(4-aminoiminomethylphenyl)ethoxy]-5-

30 methoxyphenyl ester;
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26[ 2- (42a(r:rlh|r18[ %bﬁgﬁg?ﬁflﬂj;]gﬂ;ﬂ\mmm“l “l\l“ \!“hw phenyl ester; N

{2-[ 2- (4-woisgmiaz2nonet hyl phenyl et hyl
{2- [2-(4-am noi m nomet hyl phenyl ) et hyl t hi o] phenyl} -2,4,5-trichloro-

hi'o] phenyl } benzenesul fmmsmalrenso

benzenesul f onam de; N {2-[2-(4-a r%20| m norret hyl phenyl ) et hyl t hi 0] phenyl }

" -2-chloro-5-- met hoxybenzenesul f ona

. {2-[2-(4-am_noi m nonet hyl phenyl|, et h | t hio phenyl }-2, 5-di br ono-
benzenesulrehigrebenzenesyifonic aci [2-(4-ami noxmmomethylphenyl)ethoxy]-5-
{2-12-(4-a thyIphenyl)ethylthlo]phenyl} 2, 5- dlchloro-
benzenesuf g[.Bh?’Ea o N

{2-[2-(4-qi ,ﬂﬂg Onamdgiﬂ:ﬂ&ﬁ@ﬂl'i_ﬂ?lgéﬂ}bl étﬂyﬂ]nomfé%)}be%zgﬁémmﬁaﬂude

nethylbenze

[2-(4-am Nll{m-[@-f(ﬂf—ﬁisﬂxﬁbﬁﬁmdm‘eﬂ}ylpheﬂjmbﬂr}mﬁlo}ﬂlehﬂ}-Q4lﬁtrlchloro-
t et ramet hyl benzenesul f onani de;

{2-[ 2- ( 4- hanzenesulfonamige;pheny | ) et hyIth| o] phenyl} -3, 4-di met hoxy-
benzenesu

(2 (a-am E{ﬁﬁ«aﬁéﬁgmwgﬂgﬂ%%&%pwmamgml}tmo;p&e%} -2-chloro-5-
enzenes Uarﬁ(%ﬁ

{2-[2-(4- none?ﬂh?mhenﬂe) et hyl t hi o] phenyl } - 3, 4-di br onobenzene-
sul f onami 2. 2—;&1 ém?nﬁﬁnixfoﬁ%tﬂﬂﬂﬂeﬂ?’%tﬁylthi'@ﬁﬁehﬂm shamirBhtsY! )

-2-chloro-4 | uor obenzenesul fona
{ 2-[ 2- ( 4- benzenesulfonzmide;pheny! ) et hyIth| o] phenyl } -5-brono-2- 25
nmet hoxybenzenesul f onani de.

fornula I, as defined in

O ai m 10 D-dérie4 rmnmnmomsﬁhxh&w Etgyptgb‘?mb&ﬂ"ﬂ} Sedichderd-or nul a | a
~and R2 re resen%&lfélamld?’o 12. A compound of formula I, as defined in Caim

1, provid T2
N- {2-[2-(4-aminoiminomethylphenyl)-ethylthio]-phenyl} -2-methoxy-5-

methylbenzenesulfonamide;
N-{2-[2- (4-am1n01m1nom ethylphenyl)ethylth1 o]phenyl} 2,3,5,6-
is tetramethylbenzenesulfonatmde ' _
N- {2-[2-(4-am1n01mmomethylphenyl)ethylthio]pfxenyl }-3,4-dimethoxy-
benzenesulfonamide; . .
N-{2-[2-(4-aminoiminomethylphenyl)ethylthio]phenyl}-3-bromo-
benzenesulfonamide;
20 N- {2-[2-(4-aminoiminome'thylphenyl)eﬂlylﬂﬁo]phenyl}-3,4—dibromobenzcne-
sulfonamide; _
N-{ 2-[2-(4-éminoiminomethylphcnyl)ethylthio]phenyl }-2-chloro-4-
fluorobenzenesulfonamide; or
N- {2-[2-(4—ami,noiminomethylphenyi) 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*.

.so 12. A compound of formula I, as defined in Claim 1, provided that Ar'
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97 repr esemaG%dEvnal |y substituted phenyl. 13. A conpREESER7/01150
formula |, as defined in Claiml, provided that R5 is not substituted by
P(O (OR14) OR15, S(O 2(R16)R17 or S(O 2N(R18) R19. 14. A compound of

formula 1, as defined in C ai m 1, provided ‘that R10 and
H or unsubstituted C%err%i T yl. o . §R§115 A conmpound of fo“"llmﬂmmwﬂﬁnl
defined in C aFpresen erally substituted phep¥sents O S or NERSS.

conmpound of formula I, as defined in Claim1l, provided that B represents
a structural fragrrent of formula Ib, Ic or Id. 15 17. A conpound of

formula 1, as jaefq ?,Sﬂﬁﬁo]ﬁig? nﬁ fBriInuIQ 'oni defintd # Cidim 1, beoviges ?i:ft l§ is not

st ruct ur al fragnent 0 a laand Rl represents R

of formula I, sabswmfmdlbg P«OEOR‘r‘r)OR"prSJ{O)g(M‘)Ribtorﬁs(D)gNas“)R”not
represent optionally substituted phenyl. 20 19. A compound of formula I,
as defined isn Claim1l, provided that RS is substituted by

P(O (OR14) OR15, S(O 2(R16) R17 S(.O 8 A do
ff)r)m(JIa |) as ldef r%m(lpﬁ 3@9169 _— éﬁ é%’xna imGlaim Anmr@%ﬁ%lﬂgb B

| Pas et i ned® Pﬁ"%“@‘"ﬁ#%%%?%?* 3%%%&?*@“ Gadfibdn <°S(0) or fo?rz”“' "30

22. A conpound of formula |, as defined in daim1l, provided that B

npound

15. A compound of formula 1, 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.

1s 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, previded 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)z(R“)R"_’ or S(O),NR'*)R".

20. A compound of formula I, as defined in Claim 1, provided that R'
25 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),. o

30 22. A compound of formula I, as defined in Claim 1, 'provided tbat B




98 represents a structural fragment of formula le. 23. A

phar maceuti cal formulation including a conpound as defined in any one of
Claims 1 to 22, or a pharnmaceutically acceptable salt thereof, in 5

adm xt ur wwstmm phar mac i cally acceptabl e adj uvant, dil POWSEW/OCHOri er .
24. A co gMERENI I any -one of Clainms 1 to 22, or a :

phar maceuf T4l B &P tabl eysalt ther f, for use as a pharnaceutical. 10
25. A conpound any one Claims 1 to 22,
phar maceut i cal acc salt thereof = for use in thel(mmu"mm”"“"em,
condi ti on"dﬂﬁ?% tﬂf g‘P?ﬂto formwa g i red. 6.¢ ALcoMpotind
defined in any one of Clains 1 to 22, or a 15 phar maceutlcal | y accept abl e

salt thereof, for use in the treatnent of t hronbosis. - 27. A
conpound 23, fQDRdhRateriicall FoimaRtion MBI ngtﬁinﬂsasldéﬁl?&iz
pharmaceuticall'y acceptable salt thereof, e as an |coa ant 20

28. The usre aff Glaimspbuod22, es ajphanaabeumcally awceptableChalt thereof 02, OF a
pharmaceutical |y acceptable salt thereof as active ingredient i nthe
manuf act vRdmastuie Math a phapmacentically asceptahle adnivant, diluent ioprcantier. e

i nhibition of thronbin is required. 25 29. The use as clained in Caim
28, wherein the condition is thronbosis.

24. A compound as defined in any one of Claims 1 to 22, or a

pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

10 25. A compound as defined in any one of Claims 1 to 22, or a
pharmaceutically acceptable salt thereof, for use in the treatment of a

condition where inhibition of thrombin is required.

'26. A compound as defined in any one of Claims 1 to 22, or a
15 pharmaceutically acceptable salt thereof, for use in the treatment of
thrombosis.

27. A compound of formula I as defined in any one of Claims 1 to 22, or
a pharmaceutically acceptable salt thereof, for use as an anticoagulant.
20
28. The use of a compound I as defined in any one of Claims 1 to 22,0ra
pharmaceutically acceptable salt thereof as active ingredient in the
manufacture of a medicament for the treatment of a condition where
inhibition of thrombin is required. |
25

29. The use as claimed in Claim 28, wherein the condition is thrombosis.

30. The use of a compc_:und defined in any one of Claims 1 to 22, or a

pharmaceutically acceptable salt thereof, as active ingredient in the

3 manufacture of an anticoagulant.
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99 30. The use as clai : 'mherein the condition is

hyper coagul afv@ P841422 bmmll mllﬁlmlm{!l 31. The use of a corf§uskP7/01150
defined in any one of Cd&ink 1"td' 22, or a ghpy|geserdr HA%@EE@CCGIO'[ able salt
t hereof, as active ingredient in the mangéa ture off Eﬁq ticoggul ant. 32.
A process for the preparati on of conpoun s ald i Lch fconpri ses:
(a) reaction_of a co und of fornmula I,  [err] . .... Wherein R1,  R2,
R3 and Y are3dsAjansthed ¢ u@%‘?ﬁ@b\ﬂt%“@%ﬁﬂ!ﬁi ighibitiemaf thrombin is

- - . . wher.eij I i bl | i
Cr o ond  meapiEed, which qoptod 'sofigHigds, AnminfRERR Gt 3 JhedBeuteulng of

formula 1V, : . .
o TaEs ) oy, effective \YrhSist0df'4 Tompound as defined in any one of Claims 1 to 22,

or a pharmaceutically acceptable salt thereof, to a person suffering from, or

s susceptible to, such a condition.
32. A method as claimed in Claim 31, wherein the condition is thrombosis.

33. A method as claimed in Claim 31, wherein the condition is

10 hypercoagulability in blood and tissues.

34. A process for the _p_reparation of compounds of formula I which
comprises:
(a) reaction of a compound of formula II,

15 R1

R2
|
YH
20 ' : RS
wherein R!, R? R? and Y are as defined in Claim 1 with a compound of
formula III, .
L'-(CH,),-B : m
wherein_Ll represents a suitable leaving group and n and B are as defined

25 in Claim 1;

(b) reaction of a compound of formula IV,

This Sheet Has Been Rzi
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[err] o rein one of Rla and ~
R2a represents ZH and the other rep ﬂ m‘u)m muu Z R3 R4, Y, n and B
are as defined in Caiml1 with a co 10

L2- SO2- Ar wo 98/01422 V  wherein L2 i's a sui t abl e | ®ETYSEY7/OIIS0p and
Arl is as defined in Caiml,; (c) for compounds of formula | in which Y
represents Oor S, reaction of a conpound of fornula VI, [err] 15
20 wherein Y- represents Oor S aHY Rl, R2 and R3 are as defined in
Claiml wth a conmpound of forrmula VII, :
HO (CH2) n- B 1a VI 25 V\/nerelnnandBare as defined in Caim
1; (d) for conpounds oR formula | wherein B represents a structural
f ragnent of formula Ibjor 1d, ggeaction of aconpound of formula VIII,
WD 98/ 01422 R* - PCT/ SE97/ 01150
101 -' v

s Y—(CHn—B

RS

wherein one of R'* and R* represents ZH and the other represents R*, and

Z,R3 R*, Y, n and B are as defined in Claim 1 with a compound of formula
10 V, |

L2.S0,-Ar' \%

wherein L? is a suitable leaving group and Ar' is as defined in Claim I;

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

a compound of formula VI,
s

R’
A2
Vi

YaH
20 Ra
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 VI
25 wherein n and B are as defined in Claim 1; |
(d) for compounds of formula I wherein B represents a stru_ctufél fragment

of formula Ib or Id, reaction of a compound of formula VIII,



[err] wher ei n Bl repu '"ﬂﬂﬂ,ﬂﬁml ene or 1, 4-cycl ohex 3/I ene
and Rl, R2, W&9s8Mi422and n are as W1 with ammm%ﬁ'!j{&gi"” 1130)
for conpounds of forrmula |I wherein B represen s a structural fragnent of
formula I'b or 1d, reduction of a corrpoug% of formula I X, [err] 5

I X wherein R1, R2, R3, Y and n ar s defined in Caim1l1 and Bl is as
defined above; (f) for conpounds of fornula |I wherein B represents a
structural fragnment 15 of formula Ib or 1d, reaction of a conpound of

formula X, [err] 20 X
A
R2
OCH,CH,
Y—(C"'z)n“—31—< Vil
3 ' NH

wherein B' represents 1,4-phenylene or 1,4-cyclohexylene and R}, RL R, 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--81—< ' IX

10 ' {3 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
RZ

20 Y—(CH,jn—B*—CN B "X
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" R2,. R3, Y and n are as defi s and Bl is as defined above;

(g) for CHOPSOMEE of formul a | wherein Y represents S(O or PS‘(“@‘?"’““”

oxi dation of a correspondi ng conpound of formula | wherein Y represents 5
S; (h) for conpounds of formula I rein Z represents N(R5) and R5

. represents optlonally substituted C[e'w? al kyl , phenyl or Cerr]

al kyl phen f corresppndi CARY d_af~f or mul,a erein Z
representg"hw ﬁ Igﬁc‘g gu‘ﬁ&r%]asf £gin>&c;l 1%nd'B 1sasdeﬁne:<¥\’n

L2- Rba : Xl V\/nerel n R5a represents optionally
substi t ut e% %,e[err] al kyl, phenyl or Cerr] al kyl phenyl and L2 is as

def i ned apgydor conﬁpduﬁdy of ofgraniilds I owhéreinuY ardpredeitei S(O) bepset;%nt s N(Rs)
and R5 represents Cerr] alkyl, phenyl or C[err] al kyl phenyl

whi ch ar eoxidationtoff 2¢omesponding cemponndeaf foymolo] WireinRY Lrepresents on of a
correspondl ng conpound of formula | wherein R5 represents Cerr] alkyl,
phenyl ér C[err] al kyl phenyl, all of whi ch are substituted and/ or

Lormna S, tor omhpBinad b Bmhil Y YR8 Z replesgh¥, Kgy) "dd’ R compound

(

of fornul

X' 20 V‘hf‘épﬁ'b%]erel ; Zﬂ%%sab%ﬁﬁedecggegl%n Fgmeayn é C,, Sﬁlléyl%?éenl)ﬂomounds

of formui resents N(R r épresen r1 al kyl,

phenyl or régdction]ofal dotredponding ebmpoundiifformule Ewhetdin 7 represettsONH
- termnated by C(O OH hydrolysis_of a correspondi ng conpound of formula

| wher ei nwith 2 sompaundsoffermylaadily| | phenyl or -CJerr] al kyl phenyl, all of
whi ch 25 are substituted and/or ter%ﬁgg,ed by C(O OR9 and RO reprgsents
Cerr] ¥l kyl; or (k) for conp of formula I V\/nereln VA ng)resents

L\I(e;{g% i gzdo %re Rgg; Eéﬁé %@%&%&S@Qﬁgﬁ‘zﬂﬁ g‘&el rgbflersneﬁi s
Hwth a 'ﬂddlff ispﬁsrﬂbﬁnifﬂldbove WD 98/ 01422
PCT/ SE97/ 01
(i) for compounds of formula I wherein Z represents N(R®) and R’ represents
C,.s alkyl, phenyl or C,, a]kylphenyl, all of which are substituted and/or
ts terminated by C(O)N(R')R'!, reaction 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?® is as defined
in Claim 1, with a compound of formula XII, _
HNROR' X
20 wherein R' and R" are as defined in Claim 1; |
(5) 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 compoundé of formula I wherein Z represents N(R%) and R’
represents (CHZ)ZC(O)OR9 and R’ is as defined in Claim 1, reaction of a

correspondmg compound of formula I wherein RS represents H with-a -

- 30 compound of formula XIII,
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CH,=CH-C(O)OR’ XIII

wherein R’ is as defined in Claim 1.




