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PCT/ EP97/ 01882 200[err]l of a solution containing cloned human ETA receptor
(0. 75pnol es receptor protein/m). 50mMM Tris. 0.5mMM CaCd [err]. 0.1 % human
serum al bunmen. 0.1% bacitracin. 0.05% Tween 20. pH 7.4 is added. The
solution is mxed at 37[err]Cfor 2 hours. After the incubation. the .
unbound | i gand W% at ed from receptor bound |igand by fil PEHEPHMERt h a
5 Brandel cell harvester, followed by three washes of buffer. Filter

b1 ceat campound. atNHeLEBRITRSS birtur A EbOP feek ol MRGRREST LD O

determ ned for the concentration range tested. Binding to ETB receptors 10

25 L of 3 : i f. [; 4. b1 e iFL C. IRY
2oL . IAMTO FO  LAdSh T R o S ot b
concentration Oirkhiding FeSteA&N Mnal Ffibfre nnd [pubdonarysbypeitemsionC @nd ad phirgnactiiesid

human ET[err]. receptar (Q 25r§q|m| e recegéor protein/m). 50mMM Tris. 0.5mM
CaCl[err], 0.71% ORLOGHY %ﬁﬂﬁéﬁ‘?m'ﬁ’." % bacitracin. 0.05% Tween 20. pH

7.4 is added. The solution is mxed at 37[err]C for 2 hours. After the

i ncubation, the unbound 15 ligand is separated fromreceptor bound |igand
by filtration wint¢matiopel Ratent Application W@ 1%/ 1445-bidisolpess inylole hiedwatives Ivdschn fire

buffer. Filter e nted for radio-actiyity, dthe IJerr e
concentration oﬁ% Ejﬁglgetﬁ %(r)r?ﬁ%‘gﬁ%maf“#?rc ﬁ&g%&'so t uéo‘?ééa?%‘-t‘fnébg?ﬁl‘é '%]r?ﬁﬁ?ﬁd
i s unbound) det disclbsesd 1irgé niutiber @6 pheabkyphnylatetianib ddrRatied. . whikh arBalso indidated
vitro vascul aor snooth nuscle activity Rat aorta Rat aortae are cl eaned of
connecti ve ti%sftendntrelinfecenier antagonisy.o hel i cal strips approx 4mmin width.
The endot heliumis renoved by dragging the lum nal surface of the tissue
'gently 25 across filter paper noistened with Krebs solution of conposition
(mV) Nad 130, Regndner ahdei@bedron]ValS1. ¥ §2.0985. pbges. 2083430 &3. rdjselose b mjimBertof

Cad[err] 2.16. inuglce:l.?[-gt\:re{i a?:id?.' g?n?ifa?dcovr%&ognd%S%C igcrlggeQSE/_g Rusinova er al, Khim
Geterotsikl Soedin. 1974. (2). 211-213 (see also Chemical Abstracts. Vol 81. N° 7. 19

15  August 1974, abstract N° 37455a). and Yarovenko er al, ] Gen Chem USSR (English

translation). Vol 39, 1969, page 2039 (see also Beilstein. Registrv Number 431619). These

compounds are not indicated in any kind of therapy. and proviso (i) below relates to them.

Julian er al. J Chem Soc. Chemical Communications. N 1, 1975. disclose an N-p-
20 chlorobenzoylindole derivative as a by-product of a photo-addition reaction. The

compound is not indicated in any kind of therapy. and proviso (ii) below relates to it.

Yamamoto er al, Japanese Patent N° 70 041 381 (see also Chemical Abstracts. Vol 75. N°
3, 1971, abstract N° 20189v), disclose an N-p-chlorobenzoylindole derivative which is

25 indicated as an anti-inflammatory. Proviso (iii) below relates to it.

According to the present invention. there is provided a compound of formula 1.
R:';



CJerr]. The strips are mounted in isolated organ baths in Krebs sol ution

under a resting tension of 1 gram Organ bath solutions are naintained at

37[err] C and continuously aerated with 95% (JQerr]/5% CJ err]. Tensions are
measured wi th Maywood I ndustries isonetric force 30 transducers and

- di spl ayed on Goul d TA4000 recorders. After equilibration in the organ bath

for 1 hour. tisv?&g,zﬁﬁoe contracted by the addjtion of KO to &CT/ER¥H018S2

concentration of 6 The KCI is renoved by replacing the Krebs sol ution,
with two further washes with WO 97/ 43260 14
PCT/ EP97/ 01882 KMBB®inso| ution. To determne the potency of an ETA receptor

antagoni st, two Qi SGHeE L Gpidnal hibbtitiéhy astd mdebentiénily EdpreseOC L, alMvk Clg alkenyl
[err]M: other tissues are dosed with ' -

ET- 1@(&10' InM- 1 L:err]l\/p i n
dupl i cate, begi nfoptigndly wubstinesst &bt 60:Hher i GR1Gsé dhvDh Cre Bguwh Balegen Cis
medi um of the test co un uf fil i entyy L S 7 ' ®
generate dose-r egﬁgﬁgrgglgﬁlr gg—slg? IIE@I%?'“I]I% : ﬁ%sﬁ%gggcg? Qﬁgﬁﬁ%ﬁﬁg”gg@%}? ’
at least 3 corgeqtnatEors mﬂgrmm‘bcmmz)pom,t (CHHNRRSy €HANR'RE (@i, CN.
s.e.m Dissociation C£nst an;ss'%gib\% of compe?céjé[ﬁ&l_gp oni sts are
cal cul ated by t h&({@eRhS@-WR R S HanAT @ €Abbi t pul monar y\ng
artery 10 |Isol ated r Lt monahy (@fhaukreee. ¢ ', QAR CORYE C..
ti ssue and fat atrll{d rgalt%?e:ﬂ#]st gﬁ'ﬁg@%bé?ﬂ%ﬂﬁsi ﬁsg\ﬁit ﬁ@?ﬁlke engo'?TF;?:I i um i s?
renoved by i nser ikegyla Gigbmbkyavii (EH:IGEENR B! s(EHRLUR' F (CRACN o(CHIS ot

conposition (mMVM NaCl 130, KC 5.6. NaHCO err] 25. G ucose 11.1.
NaH err] P err] CHQR G [err] 2.16, MgCl[err] 0.5, gassed with 95%

qerr]/ 5% CH g5 1 R* &l dR° MaBERdEHIS réfRéseiddor O, jallollat ed organ baths in Krebs
sol ution under a resting tension of 15 1 gram Ogan bath solutions are
mai nt ai ned at 37RéreirGents dl, ContlkrirsGsk plkavFat ed with 95%

R’ represents H or OH:
R® represents phenyl optionally fused to a saturated or unsaturated 3- or 6-membered
heterocyclic ring containing 1 or 2 heteroatoms selected from N, S and O, the group as a
15 whole being optionally substituted by one or more groups selected from C,, alkyl, C,.,
alkoxy and halogen, and wherein any members of the heterocyclic ring which are S may be
substituted by one or two oxygen atoms;. -
R® and R'? independently represent H, C,; alkyl. Ar’, Het® or C,.4 alky! substiruted by Ar
or Het’;
20 Z represents CO;H. CONHitetrazol-3-yl). CONHSO,0(C,. alkyl). CO.Ar, COxCi
alkyl), tetrazol-5-yl, C ONHSO,Ar’, CONHSO, (CH:)‘,Ar3 or CONHSO.(C, ¢ alkvl);
m represents 0, 1, 2 or 3;
n represents 0, 1 or 2:

p represents 2, 3 or 4,

(RS ]
L

q represents 1, 2 or 3:

Ar'? independently represent phenyl, naphthyl, or an aromatic heterocycle having 5 or 6

ring members up to 4 of which are selected from N, S and O. which aromatic heterocycle is

optionally fused to a benzene ring. and which phenyl group is optionally fused to an

aromatic heterocycle as defined immediately above. the group as a whole being optionally
30 substituted by one or more groups falling within the definition of R' above: and

Her' and Het® independently represent a non-aromatic heterocycle having 3 or 6 ring

members up to 4 of which are selected from N. S and O. which group is optionaily



Jerr]/5% CJerr]. Tensions are neasured wth Maywood | ndustries isonetric
force transducers and displayed on Gould TA4000 recorders. After
equilibration in the organ bath for 1 hour. tissues are contracted by the
addition of KCI to a final concentration of 60mM The KCI is renoved by
replacing the Krcbhs solution, with two further washes with Krebs sol ution-
‘To 20 determ newdw4psbency of an ETB receptog antagoni st. t WOPGT/ERIHBLSSY [ o
curmul atively treated with BQ 3020 (0.nM - I[err]M: other tissues are
treated with BQ 3020 (0.]nM - 1[err i p.dupl.icate,, hegi nn.pg ,30 m nutes
after the inclusi éﬂbﬁngl"“f R Wg%ﬁ"%ﬁ%%)“ﬁ%gi“m%‘b‘fh"f s dFBE‘g%BhEOEH? < and is further
Sufficient tissuegppasfilysastiRedd ly*POLEERNt t0 generate dose-response curves
to BQ 3020 in the absence and thé presence of at |east 3 concentrations of
ant agoni st. Dat a Psovideddhastxpressed as the mean = s.e.m Dissociation

constants (kb) of ,gonpeghitinme o I 3
"Arunl akshana and é@hi I c%]}.hlﬂilﬁll reﬁ%ge\?xl%vgle g%iog 3%%%&&52?%3%%?& !’iﬁd%?{aegagi gi(;
‘pressure el evats onepaésents 'H.anaBg! diesthyieshd Rirgrdsans bhsubstivgtedphenst, tthdni Zidved yiot

‘respired rats, the left common carotid artery and the right jugular vein
are cannul ated foreRresEntEQsH rERPHC1oflk¥it eri al bl ood pressure and the

-adm ni strati f (€ ELl ' Tr
53\0 mgg} Z 3;20' on of @PMPQMBKR' GRPRE hie\dBleht. lifgtaﬁreﬁh@ do@REH M RV vepr@Sents 8 and R

' PCT/ EP97/ 01882 antepyeseits unsdfstit@ed plenpisthgn Kgloes not yepraBentiGih( (g allypantut es
after adm ni steri BQ- 788. it he _hypertensive:response,sq ET- 1 e K
i.v.) is deterni nzl%) V\Wéff’ B e ToBreS ol §§-‘r§ HAS P -anéaP‘FSS“‘Baéé{H'ﬁLdﬁ%%3‘4
test conpound iG aehméseins ek, Rl RS -repteydBirskhsibsvintedaplibndl, tthin 2 0dddh et @sprédam

ET- 1 challenge is repeated. |ncreasing concentrations of the test conpound
are 5 administer&P:Hol | owed 10 minutes after each adninistration by a

further ET-1 chal Io?ﬁlgﬁarmaceutica]l_v acceptable derivative thereof.

Pharmaceutically acceptable derivatives include those compounds in which the functional
15 groups explicitly recited above have been derivatised to provide prodrugs which can be
converted to the parent compound in vivo. Such prodrugs are discussed in Drugs of Today,
Vol 19, 499-538 (1983) and Annual Reports in Medicinal Chemistry, Vol 10, Ch 31 p306-
326. In addition, pharmaceutically acceptable derivatives include pharmaceutically
acceptable salts. such as alkali metal salts (for example sodium salts) of any acidic groups

20 that may be present.
“Halogen™ includes fluorine. chlorine, bromine and iodine.

Alkyl groups which R™ R and 2 represent or comprise may be straight chain, branched

25 orcyclic.

Besides phenyl and naphthyl, specific groups that Ar'”? may represent or comprise include
indolyl. pvridinyl. thienyl. oxazolyl. thiazolyl. isothiazolyl. pyrazolvl. triazolyl, tetrazolyl.
oxadiazolyl. thiadiazolyl. imidazolyl. thiazolinidyl. isoxazolyl. oxadiazolyl. thiadiazolyl.

30 pyrroivl and pyrimidinyl.



An I(err] is determ ned based upon inhibition of ET-1 induced pressor
response upon cumnul ati ve dosing wth conpound. Duration of bl ockade is
determ ned i n anaestheti sed. ganglion-blocked and artificially 10 respired
rats. in which the left common carotid artery and the right jugular vein
are cannul ated for the neasurenent of arterial blood pressure and the .

adm ni strati owoofanenpound respectively. Ra%]s are treated wpCH/EP)R018828

ant agoni st BQ 788 (0.25ng/ kg i.v.). Beginnihg 10 mnutes after

adm ni stering BQ 788. the hypertensive,response to ET-1 (1[err]Jg/kg i.v.)

i s deterni ned. Wféﬁctﬂlﬁ@Pbltb@dHﬁr and e Y feptesanh ©F qoaPHses éclude OWId!rebt
15 .conpound i t o t of , ET-
| are nade 5, %5& andﬂ %% ?r%in%g oé% (g‘%{i 5901%% ")“‘d‘@“‘{]gsf?‘@@“%&@naﬁ +’8mﬁ%lﬂg} ‘ate
ani mal s. pr epapiperidingl dndipiperazianl. ET- 1 chal | enge i s nade 2 or 4 hours after
dosing with the test conpound. i'n these animals BQ 788 is dosed 10 m nutes
before the ET-1 challenge. For later tinme points. rats are dosed with the
test conmpounsd elemEdkRdups oYconYdoﬁn& WIREH m¥EbmertioRePinclulld Rysedh Qhichen 20
anaest heti sed and prepared for bl ood pressure neasurenent as above. In
these rats, ET-1 (l[err]g/kg i.v.) was admi nistered 6 or 8 hours after the

t est corrpound For uman u he c & Ve
adm ni st ered a gu{epms?r} S ?%Pa‘ﬁ%?m ‘n(kgf )éﬁcg)dﬁ ktggnﬁg?‘u g}m"ﬁ}l{ a
phar maceut i cal oﬂéEHJ),ﬁC\JS &thaRése @rodipk I sq@éeregedhat ROakdR? represatl 41l of @y} @lkg1.

adm ni stration_and standard Ehar maceuti cal practice. For, exanple the%%can
be admi ni st er eBregerablyymiis emle Thes: ﬁﬂesfﬁCtgawpé%mémvaenmgoaed@rr QN

starch of 1RC @3EOR Fiof CAAEOU RES pliANY!af5enEd jo1fL 6 Bb&H &*mélﬂda@mi ture
W th eXC|p|ents rrnth ormof elixirs S Or suspension

cont ai ni ng the(b:}orrpBUndtbﬂnt Balits plateanltheqmiuile mwnsnenupleﬁtbp I-k)xarrpl e a

agent - They caffibe. Rnjeeeets Aot ertbi (GG " el e keriump p s 2

i ntranuscul arl They, seeiiic Wrdips Mfch Ynay R meafisdtard meBiand (CMHOCHL. they are
best used as sterilc, aqueous sol utions :
(d) R” represents H. :

as

15 (e) R? represents H.
® R® represents phenyl fused to a saturated 5-membered heterocyclic ring, for
example 3.4-methylenedioxyphenyl.
(8)  Z represents CO-H or CONHSO,Ar’. Preferably, Ar’ is phenyl substituted by one
or more groups selected from C ¢ alkyl, C, ¢ alkoxy and C ¢ alkyl substituted by carboxy.

20 Thus, specific groups which may be mentioned are:

CH,
/@’ COH
x
CONHSO; i /@/\/
ocn, and CONHSO

2

There is further provided a process for the production of the compounds of the invention.
comprising:

25 (a) when R* represents H. reaction of a compound of formula [IA.

=
R'— < I N— gt 1
R N\R’

wherein R'™ are as defined above. with a compound of formula III.



whi ch may contain other substances. for exanple, enough glucose or salts to
make t he WD 97/ 43260

PCT/ EP97/ 01882 16 solution isotonic with bl ood. For parenteral

adm ni stration the conpound or salt nay al so be adm nistered as a sol ution
or suspension in a suitable oil, for exanple polyethylene glycol. |ecithin
or sesane oi|. Wo@sspounds of the invention gay also be adni nPCHER9Q1882

t hrough i nhal ati on of a solution, suspension 6r emul sion that may be

adm ni stered as a dry powder or in the form of zan aerosol using a
conventional propellant such as di chl or odR’ ronethane For oral or
parenteral adm nistration to human patients lthe daily dosage |evels of 10
conpounds of the invention will be fromO. 0°to 30 ng/ kg (in single or

di vi ded doses) a%&?&ﬁ“l@&ﬁh |2Y arWal; Hetﬂﬁd laBovefh thé PitSende Bfla Lows RW ddriflddtbsceric
tablets will contain 1ng t : conpound for adm nistration singly or

two or nore at a acndrandam(ﬁpp&lbxi)sllmee The above dosages are. of course
only exenplary of

e case
or |ower doses ar Smar 5’?758 gﬁéﬂ?g?%“\?v‘ﬁ?ﬁ g@@ni@ﬁfoﬂﬂﬁ?ﬂ%??%%ﬁ?z?@%
15 Al'ternativeky wnEae@ﬁmadﬁfoe&uthn dslﬂﬁﬁﬁa‘dlabmecmnhd)preﬁ:dm ofladtesvieatid;n t he
formof a suppository or pessary, of th%ma d‘@&lledtoma”%ﬂ”}f{l
formof a lotion,{c}ol l}t’lieé‘rR represanrs Hiand e fep teAEneILRL r°°'6‘P° qifgrmula
formof a nedlcatﬁg pl aster. patch or nenbrane. For exanple they may be
i ncorporated in a cream contai ni ng an aqueous 20 enul si on of pol yethyl ene

glycols or liquid paraffin. The COWOWSO be
R | A\ ns
) N

R° \
H

wherein R'. R* and R* are as defined above. with a Grignard reagent. followed by reaction
10 with a compound of formula I11, as defined above. followed by treatment with a Lewis acid

or trifluoroacetic acid. and a tri(C,.¢ alkyD)silane:

(d) when R? represents H and R? represents H. treatment of a compound of formula

IIB, as defined above, with a Grignard reagent. followed by reaction with a compound of

formula IV,

R4 z

l 5 ' Hnl
wherein R® and Z are as defined above. and Hal represents halogen:

(e) when R? represents H, reaction of a compound of formula [1A. as defined above.
with 2 compound of formula IV, as defined above. in the presence of a hindered, non-
nucleophilic base;

20 () reacting a compound of formula I, in which R’ represents Br. with CO gas in the
presence of a palladium catalyst and a reducing agent. to provide the corresponding
compound of formula I in which R' represents CHO:

(2) reacting a compound of formula L in which R' represents Br. with CO gas in the
presence of a palladium catalyst and a C,4 alkanol. 1o provide the corresponding

25 compound of formula I in which R represents CO,(C,; alky]):

(h)  coupiing a compound of formula I in which Z represents CO.H with a compound of

formula VI.



adm ni stered intranasally. WO 97/ 43260
PCT/ EP97/ 01882 17 The invention is illustrated by the foll ow ng Exanpl es.

.in which the follow ng abbreviations are used: APCI at nospheric
pressure chem cal ionisation DW di et hyl f ormam de 5 DVBO

di met hyl sul phoxi de Et ethyl h hour i Pr | sopropyl
LRVS | oworemazeait i on mass spectroscopy. 10 mn POTEPIT/01882

met hyl NWVR nucl ear magnetic resonance TFA trifluoroacetic
acid Tlc thin |layer chromatography 15 Exampl e 1 Et hyl

2-[ 3- (1- et hyl - 6- net hoxycar bonyl )i ndoﬁ;ﬂ QEQ‘I(S. 4- rretYnK/I enedi oxyphenyl ) acet at

e (a) 6- Br om0y fierefil AW lid B@tfied above. to provide the corresponding compound of formula I in
which Z represents CONHSO,Ar: or
(i) reacting a compound of formula L. in which R' represents Br, with an alky! lithium
5 reagent and quenching with dimethylformamide or carbon dioxide. to give a corresponding
compound in which R' represents CHO or CO-H respectively;
and where desired or necessary converting the resulting compound of formula I into

a pharmaceutically acceptable derivative thereof or vice versa.

10 In process (a), suitable Lewis acids include boron trifluoride diethvletherate. The reaction
is preferably carried out in a solvent which does not adversely affect the reaction, for
example dichloromethane. at a temperature below room temperature. for exampie -40 to
-78°C. A preferred tri(C,., alky])silane is triethylsilane. Intermediate compounds in which
R’ represents OH may be isolated from this process.

15
In process (b), suitable Lewis acids include boron trifluoride diethyletherate. The reaction
is preferably carried out in a solvent which does not adversely affect the reaction, for
example dichloromethane. at a temperature below room temperature, for example -40 to

-78°C. The reaction is followed by basic work up.

In process (c), suitable Grignard reagents include methylmagnesium iodide. The reaction
is preferably carried out in a solvent which does not adversely affect the reaction, for
example toluene, below room temperature, for example -70°C. Suitable Lewis acids
include boron trifluoride diethvletherate. The acid treatment may be carried out in a

solvent which does not adversely affect the reaction. for example dichloromethane, at a

~
L

temperature of 0°C to room temperature. A preferred tri(C, , alkvl)silane is triethylsilane.

In process (d), suitable Grignard reagents include methylmagnesium iodide. The reaction
is preferably carried out in a solvent which does not adversely affect the reaction. for
30 example toluene. at or around room temperature. The reaction mixtwre may be worked up

with a weak acid such as aqueous ammonium chloride. Hal is preferably Br.



[err] 20 CH3
Sodium hydride (480ng of a 60% di spersion in mneral oil) was added to a
stirred solution of 6-bronoindole (1.8g. 9.2muol) in dimethylformam de
(20m ) at OC under a nitrogen atnosphere. After 1 hour bronoethane (1.1m.
14.7 mol ) was added and the cooling bath renoved. After 12 hours the

di met hyl f or mam cwo9m3260enoved i n vacuo. The residue was 25 pPRCTEPY®1882
directly by flash colum chromat ography (using 95% hexane, 5% ethyl acetate
as eluant) to give 2.1 g of the subtitle conpound as a llow oil. [err]H
NVR (300MHz. CDCl Ipeocess (e)- spifable-hindereg nop-nuglepphilic liaeesca?lx%%-gdm hylpygiding; if he
7.10 (d. 1H), 7. 21‘@3(.({!811 'é'-;?%f ably’caried out i) a sofverpwhizh ddéddnol-FMersif REeRAP AN on.
224 (MH err]) VO 97/ 45826067 ©

PCT/ EP97/ 01882 18fof éRampledidethinforynnenidsoatyohn-elevated tempeianige fey exemple 30°C.
Sec-butyllithium (9.4m of a 1.3M solution in cycl ohexane) was added to a
stirred solution 5 of 6-brono-1-ethylindole [the conpound of step (a).

2.5g] in diethyl ehgrocés3Of.) siidable 7SdIRAKINC chialiers Rchiié r@@mom(mawlﬁ;sdphme)--
After 30 mnutes this solution was transferred by cannula to a stirre

sol uti on of net hyRalledieflb; Suirghlereducingagents inchude sadiam formeted The 1epetion iy preferably
(8m) at -78C un . Ltroge e t g t | 1.n g#?
was renoved and ?C%{éneﬁi %‘ugnegm%!sﬁé |§\%§d&{%g %rﬁgf%lg%g{ﬁ?tt gﬁp‘%?%toh'r gmb @rle
a further 1 hour dimethyifarimaifidesstsan elevated temperature. for example 110°C.

10 In process (g), suitable palladium catalysts include dichlorobis(triphenylphosphine)-
palladium(II). The reaction is preferably carried out in 2 solvent which does not adversely
affect the reaction. for example dimethylformamide. at an elevated temperawre. for

example the reflux temperature of the reaction mixture.

15 In process (h), the reaction may be facilitated by the use of conventional coupling agents,
for exampie N.N-carbonyl diimidazole. When using this agent, the acid is first reacted
with the agent (for example in dichloromethane at the reflux temperature of the solvent),
and then the product of this reaction is reacted with the amine (preferably in the presence
of a strong hindered amine base such as 1.8-diazabicyclof5.4.0]undec-7-ene, in a solvent

20 such as dichloromethane at the reflux temperature of the solvent). An alternative agent is

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide which reacts at room temperature.

In process (i), suitable alkyl lithium reagents include n-butyl lithium. The reaction is

carried out by adding the alkyl lithium reagent to the compound of formula I in a solvent

o0
W

such as tetrahydrofuran, at a temperature below room temperature (for example -40 to
-78°C), and stirring for about 2 hours. Dimethyiformamide or solid carbon dioxide is then

added and the reaction mixture allowed to warm to room temperarure.

Compounds of formulae IIA. HB. IIL IV and VI are either known or may be prepared by

(V)
[

conventional methods well known to those skilled in the art. For example. compounds of
formulae 1A and IIB may be prepared by the Fischer. Reissert and Madelung svntheses.

In addition. Imternational Patent Application WO 94/14434 discloses a number of routes to



10 poured into brine and extracted with ethyl acetate. The organic |ayers
were dried (MgSO err]) and concentrated in vacuo to give a yellow oil.

Fl ash col uim chromat ography (elution with 90% hexane, 10% et hyl acetate)
gave 1.76g of the subtitle conpound as a pale yellowoil. [err]H NWR
(300Mz, CDCl[err]): [err] = 1.50 (t, 3H), 4.00 (s, 3H), 4.25 (q, 2H), 6.50
(d, 1H), 7.25 (wosilbﬂzso 7.60 (d. 1H), 7.80 (d, 1H), 8.10 (s, 1licrireroielVd
(Thernospray): 204.2 (MHerr]) (c) Benzo(t, 8) di oxol -5-yl - oxo-acetic acid
ethyl ester [err] A mxture of ethyl oxalyl chloride (50m . 0.45mvl) and 1
. 3-benzodi oxol e %5@@0‘1) m;iplez@matmme ipAZEB @h*\end@mhlhlamvwé@hta)‘bmknaiddsdlv

i ohl or omet hane {EBErboppdtaht alne e B Bt Rebde ik S obyte i0s Fe R R b
hours the mi Xt ur er mdtcef @ piRd cmapamds:acrommxﬁnﬁrw mm WHIGARY 6 alk Y SBth¥Priethods

washed with further volunes of water ]2 saturated sodi um
bi car bonat e sol ufardke PrspRIARon ﬁﬁ@%l%df(simh‘ Toyes ebplghArg Chemel986asl. $iDed

(magnesi um sulsphgf gy %127? L TefRBAG tl"9§5 89 N°2204968.3 95‘5 th?é“g?\n?g};xex{:ﬁgésﬁ49,

col um chr omat ogr aphy exane /oeth I acet at gave
subtitle conpoundl. %laumlwalyél‘\kmﬁhm Soc, 196m7972003m€hsaka et al, Heterocycles, 1977,

PCT/ EP97/ 01882 1 BLH NV . : = 1.40
4.40 (q. 2H). goi Wian %gég%‘z m §95 1 "Jf‘%gt‘]“%‘%'[l%&é]“"?lﬁ%"‘m‘(m EH)IF?ERWB
(Ther nospray): ZS& @MNHHaﬁH 1972. 1926: and Clark et al, Heterocycles, 1984, 22, 195.

[{e/am]

10 Compounds of formula III in which R® is an electron-rich group (for example 1,3-
benzodioxole) and Z is CO.CH.CH; may be prepared by a Friedel-Crafts acylation
between a compound of formula R°H and the compound of formula CICOCO.CH,CH..
The reaction is preferably carried out in the presence of a Lewis acid (for example AICL;).
in a solvent which does not adversely affect the reaction. for example dichloromethane,

15 below room temperature (for example 0°C).

Compounds of formula III-in which R® is not an electron-rich group (for example groups
substituted by halogen or OH) and Z is CO,CH; may be prepared by reaction of a
compound of formula R°Li with a compound of formula CH;0COCO,CHj. The reaction
20 may be carried out in a solvent which does not adversely affect the reaction. for example

tetrahydrofuran. below room temperature (for example -40°C to -78°C).

Compounds of formula ROLi may be prepared by reacting a compound of formula R®Br

and butyl lithium. The reaction may be carried out in a solvent which does not adversely

25 affect the reaction. for example tetrahvdrofuran. below room temperature (for example
-78°C).
Compounds of formula IV may be prepared by halogenating the corresponding alcohol
with an agent such as hydrobromic acid. When Z represents CO(C,, alkyl), compounds
30 of formula R°C H(OH)Z may be prepared by reacting an aldehvde of formula R°CHO with

bromoform under basic conditions. and treating the crude carboxylic acid intermediate with

a C,_ alkanol.



5 (d) Et hyl 2-13-(1

- et hyl - 6- net hoxycar bonyl )i ndol vl ] - 2- (3. 4- et hyl enedi oxyphenyl ) acetate
[err] A mxture of 6-nethoxycarbonyl-1-ethylindole [the conpound of step
(b). 2.1g. 10.3mvol] and benzo(l. 3)di oxol -5-yl - oxo-acetic acid ethyl ester
[the subtitle conpound of 10 step (c), 2.4g, 10.9mmol] in dichl oronet hane
(10m) was addedwasupesese to a sol ution of trigethylsilane (6. ARCT/EBY7/03882p| )
and boron trifluoride diethyletherate (3.28m , 20.6mmvl) in dichloronethane
(15m ) at -78C under a nitrogen atnosphere. After 1 hour the deeply
coloured m xture was warnmed to -40[err]C. After 10 hours the m xture was

dt t
of 1M The 11 ackonborisof KIMPCLRE Jtmyand A0 DHEy b Rpar st ol C g

phases were vigor bm\hyedhmhaw Prd’dessea(rf‘géhahpvt ¥y sucheapve s per o paticaadnisestied
with brine before drying (MySTJ err]) and concentrating in vacuo. Flash
col um chromat ography (elution with 90% hexane. 10% et hyl acetate) gave

4.29 of the titl ecsxﬁmuadfa&nﬁiaellem oBiIV. in[ whith 2 Nmséﬁge%om éstdrithdy be
[err] = 1.45 (t. 3H), 0 (s. 3H. 4.25 (qg., 2H). (s, 1H), 5.90 20

(s. 2H), 6.70 (d. cqnpgrtedg i3 qomrespppging ecoggm(lgds 1q_|)\\h1qh 370 regresemq) other goypy. by

%H)25 7.70 (d. 1H omlemtBnliSneddt. LRV (Thernospray): 410.2 (M{err]) Exanple

2-[3-(1- Et hyl - 6- net hoxycar bonyl )i ndol yl ] - 2- (3. 4- met hyl enedi oxyl phenyl ) aceti

(I::’C?;: :Eg97 / 0\{\3827/ 4 grggounds of formulae L. IIA or IIB in which R’ represents H mav be converted to

10 corresponding compounds in which R’ is other than H by conventional methods. In

general. R’ groups other than H may be added by treatment of a compound of formula I.

A or IIB in which R? represents H with sodium hydride. followed by an appropriate

compound of formula R’Br or R’LL in dimethylformamide at 0°C. Preferably, compounds

of formulae 1. IIA or IIB in which R represents electron-withdrawing groups (such as

15 SO,R', SO,NR°R'’. CONR’R'® and COR'®) are prepared by reacting a compound of

formula I, 1A or IIB in which R’ represents H with an appropriate compound of formula

RCL
The compounds of the invention may be separated and purified bv conventional methods.

It will be apparent 1o those skilled in the ar that sensitive tunctional groups may need to be
protected and deprotected during synthesis of a compound of the invention. This may be
achieved by conventional techniques. for example as described in *Protective Groups in
Organic Synthesis’ by T W Greene and P G M Wuts. John Wiley and Sons Inc, 1991. For
25 example, it may be desirable to protect the indole nitrogen of a compound of formula I1A and
use the method of process (a) followed by deprotection to give a compound of formula I in

which R’ represents H. Processes (a)~(h) embrace such protection and deprotection steps.

The svnthesis of triazolethione. oxadiazoione and oxadiazolethione is described in J Med
30 Chem. 1993. 36. 1090-1099. The svnthesis of oXathiadiazole is described in Bioorganic
and Medicinal Chemistry Leners. 1994, 4+ N 1. 31-44.



20 [err] Sodi um hydroxi de solution (5m of 2M was added to a stirred
solution of ethyl 2-[3-(1-

et hvl - 6- net hoxvcar bonyl )i ndol yl ] - 2- (3. 4- met hyl enedi oxyphenyl )acetate [the
‘title com pound of Exanple 1. 3.76g. 9.2mmol] in a 2:1 m xture of
tetrahydrof uran and nethanol 5 (30m ) at roomtenperature. The m xture
was heated at rwblwasaéeor 6 hours. followi ng closely by tlc. betempyeiss:
:recool ing and renoving the organic solvents i¥ vacuo. The residue was
poured into sodi um hydroxi de solution (200mM of 0.5M and extracted with
-di chl or onmet hane tThelcompugids aNyhelnveddcn ady pbessiong onmmber dhirbl cehfies MYLO@NISL in a
| ayer was then acidified to pHL with ZMH ydrochloric ,acid and extracted

Wi th di chl or omet HFbex of sterggjsomery s M STHOFARETS WF AT DR e Hickdeb in
dried and concent; t

col um chr omat ogrgﬁaﬁg‘zeh’%{eﬁ%ﬁ&\?\n t e %o% |cﬁ'ﬁg$% ﬁgﬁﬁv Yo rtr:g?ﬁ #afat %?&
‘amoni a) gave t heprepatatige RO andl oasolamul ity aoghiiral Etaml]aﬁ/ hdze (BOfkMized to vield

ngIS[ ?;r] )2H) [ e% ]éreflu(x uzﬁ ﬁgémiogle atj lﬁlnﬂl !ﬁ%tﬁb(g%g%w{l 40 %ﬂ% gkll}ztg%'l 2 20 ddgiHEé

(E;j 1r0 37 85 ( d.chitintedBediar cérﬁpc{uﬁdélifmv bRMSol¢ NG BEP E@-M‘):par@&ﬂm@ codbduRas b
anpl e

N- (4- | so- pr opyl hdemaekul phonyl ) - 2-[ 3- (1-ethyl - 6- met hoxycar bonyl )i ndol yl ] -2
-(3.4- 20 met hyl enedi oxyphenyl ) acet am de WO 97/ 43260
PCT/ EP97/ 01882

The compounds of the invention are useful because they have pharmacological activity in
10 animals, including humans. More particularly, they are useful in the treatment of
restenosis. renal failure. pulmonary hypertension. benign prostatic hypertrophy, congestive
heart failure. stroke. angina. atherosclerosis. cerebral and cardiac ischaemia and
cvclosporin induced nephrotoxicity. The treatment of restenosis. renal failure and
pulmonary hypertension are of particular interest. The compounds of the invention may be

15 administered alone or as part of a combination therapy.

Thus. according to a further aspect of the invention, there is provided a compound of
formula I, as defined above. but without provisos (i) and (ii), or a pharmaceutically

acceptable derivative thereof. for use as a pharmaceutical.

There is further provided a pharmaceutical formulation comprising a compound of formula
1. as defined above. but without provisos (i) and (ii), or a pharmaceutically acceptable

derivative thereof. and a pharmaceutically acceptable adjuvant. diluent or camier.

25 The invention also provides the use of a compound of formula . as defined above. but
without provisos (i)-(ili). or a pharmaceutically acceptable derivative thereof. in the
manufacture of a medicament for the treatment of restenosis. renal failure. pulmonary
hypertension. benign prostatic hypertrophy. congestive heart failure. stroke, angina.
atherosclerosis. cerebral and cardiac ischaemia or cyclosporin induced nephrotoxicity. The

30 invention also provides a method of treatment of these diseases. which comprises

administering a therapeutically etfective amount of a compound of formula I. as defined



[err] N, N-Carbonyl diimdazole (0.99g. 6.14 nmmol) was added to a stirred
solution of 2-[3-(1-

et hyl - 6- net hoxycar bonyl )i ndol yl ] - 2- (3. 4- met hyl enedi oxyphenyl )acetic acid
[the title conpound of Exanple 2. 1 .8g, 4.7mml] in dichloronethane (60
m) at roomtenperature 5 under a nltrogen at nosphere. The sol ution was -
‘heated to refl uxM¥43280hours. The m xture Wazlcool ed and PCT/EP97/01882
1. 8-di azabi cycl o[ 5. 4. 0J undec-7-ene (0.92 m . 6.14mmol) and 4-iso-

propyl benzenesul phonamn de . 03g.. 5..17.0pol ) re added. The m xture was
refluxed for a fuf W&Tb“I?"&IBﬁlpé‘g”sﬂf f‘é‘Z‘pgg’BF‘ip h"é‘"f’ﬁ?&t‘\ﬁfeé"‘\%sdeb‘éiﬂf"édhq’?ﬁf0‘°
amoni um chl or i dea patieat inGided SOQEH deatRéhrext racted into di chl oronet hane. The
‘organic fractions were dried (MgSJ err]) 10 and concentrated to give a
yellow oil. Flash colum chromatography using firstly dichl oronethane and

bal e yel low of 1. DAt Seil PR ANC R coithohas 0Pt hlGufR TR SRieed 15 g

(2 }_{) 3|E_SI) 603( 00 1\( m:ndbﬂﬂelm 3ec9ﬁto£ mm@hbsts lEzﬂﬁtlt(ﬁDﬁn (271’}1) 18 af('qaddﬂéhi (gﬁsocbd#incté;? s99(hés§sed
. S. .

2H), 7.65 (d. 1H)and7'€!§eseéd>‘ emthehs’ %Hs L’Q’efemy thres digrincpisgforms-pf &W—l ET—g and

(Thernmospray): 58fr4, QVNF‘L%W- n@&@?@%@(ﬁs and herein the term ‘endothelin” refers to any or all

N- (4- 1 so- propyl benzenes ony

- et hyl - 6- car boxy) ¢fnthe| igdfpenas. ( Iwo- reeephoy| subtypeR (ET, alidoE¥s (haen pednapieimandotirically

E/\gr r9]7 /43260 defined (see for example H. Arai et al, Narure, 348. 730 , 1990) and Exrt érEsltax t@é)gsll%%g
10 recently been reported. Stimulation of ET, promotes vasoconstriction and stimulation of

ETp receptors causes either vasodilation or vasoconstriction.

The effects of endothelin are often long-lasting and. as the endothelins are widely
distributed in mammalian tissues. a wide range of biological responses have been observed
15 in both vascular and non-vascular tissue. The main effects of endothelin are observed in the
cardiovascular system, particularly in the coronary. remal, cerebral and mesenteric

circulation.

Increased circulating levels of endothelin have been observed in patients who have
20 undergone percutaneous transluminal coronarv angioplasty (PTCA) (A.Tahara et al.
Metab. Clin. Exp. 40. 1235. 1991) and ET-1 has been found to induce neointimal formation
in rats after balloon angioplasty (S.Douglas et al. J Cardiovasc. Pharm., 22 (Supp! 8). 371.
1993). The same workers have found that an endothelin antagonist. SB-209670. causes a
50% reduction in neointimal formation relative to control animals (S.Douglas et al. Cire
25  Res, 75, 1994). Antagonists of the endothelin receptor may thus be useful in preventing

restenosis post PTCA.

Endothelin-1 is produced in the human prostate gland and endothelin receptors have been
identified in this tissue. Since endothelin is a contractile and proliferative agent endothelin

30  antagonists could be useful in the reatment of benign prostate hypertrophy.



Aqueous KCOH (14.2 m of a 1 Msolution) was added to a stirred solution of
N- (4-iso- propyl benzenesul phonyl ) -2-[ 3- ( 1

- et hyl - 6- met hoxycar bonyl )i ndol yl ] - 2- (3, 4- net hyl ene- di oxyphenyl ) acet am de
[the title conpound of Exanple 3. 2g, 3.56 mmol] in methanol (50 5 m )
and the solution was heated at reflux for 8 hours. After cooling the .
nmet hanol was r sooemdeéen vacuo and the resulting solution was perkprdriomssd
between | M hydrochloric acid (100m ) and di¥hl oronet hane (3xI00m ). The
organic fractions were dried (MgSO err]) and concentrated to give a yellow
solid. Flash collbere ishm'dnm@grIM$tbu$fmd%%mhndlitmezcmbdsanahé%xﬁmﬂ erebs
as el uant) gavethetl te SO|I Lerr] H NVR
(300MHz. CDA [ eft ™ “P%F?’fb’“‘r’@“% S{Hemg%%k‘ﬂmifb e(‘f‘ 1‘%‘ of odry” €863)- By 1982) 5
(g, 2H). 5.00 (5\1thlﬁﬁ" be§1299n;ﬁi§ated2m cer@br@ﬁvﬁsdspagrhb cer&:rJQnﬁiths m ne\Yr Qﬂ c{e?_g

1H). 7.15 (m 1 30(‘d2.760ﬂ$@ H. 7.85 (d
LRV ( Ther nospr &gvatedderels of Radathshn have |13¢snebsew9®maurmsa\3u129 H 5 21: N,

4.95. Jerr] @ermn@éiehgfafu&éﬁgtuﬁ% géﬁt%cfgs?%mk&) 82485 fot> 5 11

Exanple 5 N-(4-1so0-propylbenzenés

1- et hyl - 6- net hyl-éschabn)xc PldmkDils]easﬂ{‘ﬂSYaﬁuda:rﬂbhyAdelmymlhemd))acet am de [err]
WO 97/ 43260

PCT/ EP97/ 01882 1Sable asupsiells anginadh TSEVATy B3 Heerih 66,70881% ni de hydrochl ori de

(56ng. 0.294mol puMshaRdiifredsRn (B. JSStté\Hr?a al §1911 %)e%l Mllicine. 114. 464. 1991)
N- (4-1i so- propyl benzenesul phonyl ) -
- Congestive heart failure (R. J Rodeheffer et al 4m J vaertenszan 4. 9A. 1991)
10 - Preeclampsia (B.A.Clark et al. 4m.J Obstet. Gynecol.. 166, 962, 1992)
- Diabetes (A.Collier et al. Diabetes Care, 15 (8). 1038. 1992)
- Crohn's disease (S.H.Murch et al. Lancer. 339. 381. 1992)

- Atherosclerosis (A.Lerman et al. New Eng. J. Med.. 325, 997. 1991)

In every case the disease state associated with the physiologically elevated levels of
endothelin is potentially treatable with an endothelin receptor antagonist and hence a

compound of the invention.

Compounds that selectivelvy antagonise the ET, receptor rather than the ETjg receptor are

20 preferred.

The biological activity of the compounds of the invention may be demonstrated in Tests A-
C below:

25 A.  Binding assay

- 2s . .
Competition between test compounds and LET-1 binding to human endothelin receptors

is determined as follows.

192
2

Binding ro ET , receptors
23ul of a 30pM solution of[l:SI]T}'r” ET-1 tspecitic activity 2.200Ciy/mM) is mixed with

25:] samples of test compound (final concentrations in the range 0.InM - 30.000nM).



car boxy)indol yl ] -2-(3, 4- et hyl enedi oxyphenyl )acetam de (the title conpound
of Exanple 4. 124ng. 0.23 mmol). hydroxybenzotriazole (37ng. 0.27mmmol).
triethylamne (63[err]l 5 0.45mmol ) and net hyl am ne hydrochl ori de (23ng.
0.34mmol ) in dichloronethane (7m) at roomtenperature under a nitrogen

at nosphere. After 12 hours the reaction m xture was poured into aqueous -
sodi um hydr ogenwoatknert € sol uti on and extractzed w th di chl or PCEFERITRISE3 X
100m ). The conbi ned organi c fractions were dried (MgSgJ err]) and

concentrated to %g&r Bt ¥ smyeé%ha, nirlg %&Jae&qmm £ OfzRl r nfo'fL%' Aeptor

ethyl acetate as 1 el uant ave e titlhe corrpounél as a w so |
[err]H NVR ( 300MgrateiGiDg). [ EnaNl) Trisf €dniM -CaClR 9. %8 hugip selllrrﬂ@lb(lmen % @ciggcin.

1H). 3.05 (d.
(13) E? 65 (d. (1H) 0322 ?83?’%50(11?67@ gk E‘gpheﬁs%“‘"l"go pE ‘(e% a‘J?H)C °f-1’EP“(Sd A’{EH)'*‘e
7.25 (s, 1H. 7. Mubﬂlonzhib,ungodia Iléﬁhd i2 kdparatedIfdni fecepldibousd l‘i@mﬁ Bf Silrraliohlvith kb
LRVS (Thernospray): 562 (M) npl es 6-10 were tpreig;ared y the net hod of

Exanpl e 5. usihg rapsleheedbaryesist. fER%ﬂﬂS‘I@ thregipashesco bpTiiteitpapers prst ovpied dor
amne starti ”9 ”%a%dc?lxﬁ f}ﬁ‘ﬁ{ LCBRYR cEenditicRt o’flgﬁx &%@WP cgg hfil%J $0%% of {h%[%dr.?-]

Tabl e 1 Exanp

[err]H NMR (300MHibcllﬁ](6|nirmnnd 1s:unpand] deterthir@8 fgrdhe cﬁvhbentrauaﬁamte.tesﬁd). 2.30
(s. 3H. 2.40 (m 4H. 2.95 (m 1H. 3.50 (m 2H), 4.00 (m 2H). 4.20 (q.
2H). 5.00 (s. 1H). 5.95 (s.

10 25ul of a 30pM solution of [ I]T\ " ET-1 (specific activity 2.200Ci/mM) is mixed with
25ul samples of test compound (final concentration 0.1nM - 30.000nM). 200ul of a
solution containing cloned human ETy receptor (0.25pmoles receptor protein/ml). 30mM
Tris. 0.5mM CaCl,. 0.1% human serum albumen. 0.1% bacitracin. 0.05% Tween 20. pH
7.4 is added. The solution is mixed at 37°C for 2 hours. After the incubation. the unbound

15 ligand is separated from receptor bound ligand by filtration with a Brandel cell harvester,
followed by three washes of buffer. Filter papers are counted for radio-activity, and the
IC;, (the concentration of test compound at which 50% of the radio-labelled compound is

unbound) determined for the concentration range tested.

20 B. - Invitrovascular smooth muscle activity

Rat aorta

Rat aortae are cleaned of connective tissue and far and cut into helical strips approx 4mm

in width. The endothelium is removed by dragging the luminal surface of the tissue gently

~
W

across filter paper moistened with Krebs solution of composition (mM) NaCl 150, KCI 3.6.
NaHCO; 25, Glucose 11.1. NaH-PO, 0.6. CaCl, 2.16. MgCl. 0.5. gassed with 95% 0./3%
CO.. The strips are mounted in isolated organ baths in Krebs solution under a resting
tension of lgram. Organ bath solutions are maintained at 37°C and continuously acrated

with 95% 0./3% CO,. Tensions are measured with Maywood Industries isometric force
30 transducers and displayed on Gould TA-000 recorders. After equilibration in the organ
bath for 1 hour. tissues are contracted by the addition of KCl to a finai concentration of

60mVL. The KCI is removed by replacing the Krebs solution. with two further washes with



WO 97/ 43260
PCT/ EP97/ 01882 2H). 6.65 (d. 2H). 6.70 (s. 1H). 6.85 (d, 1H). 7.00 (m IH).
7.20 (m 3H). 7.40 (s. 1H). 7.80 (d. 2H). LRMS (Thernospray): 631.5 (M+) 7
[err] [err]H NWVR (300MHz. CDCl[err]): [err] =1.25 (d, 6H. 1.40
(t. 3H), 3.00 (m 1H), 3.70 (m 8H), 4.10 (q. 2H). 4.90 (s. IH). 5.90 (s.

2H). 6.60 (s, 1wWoo7@3zed (m 2H). 6.95 (m 3H). 7.30 (d. 2H). 7pcfie¥sinisl) .

7.80 (d. 2H). 8 85 (brs, 1H) LRVS (Thernospray): 618 (M{err]) 8

[err] t])H NVR (300MHz, CD[err]OD): [err] = 1.25 (d. 6H), 1.40

(t. 3H), 3.00 (m Smolmwnzﬁo @efermipg thespoigucy of an |E \ receg®r ARIAZA4L., (W6, tisSues dire

750 (a by 7, pamiatvg) fosed iy €7, og iy dnek gt o eyt g} ok

(m 1 H LRVS ( THeMiirs pupsl;c)ua g2 Shirfubdsaier th iftlusion in the ofgfi bdth medium of

' 6 3H). 3.00 (m
A L o L PR R R N N

6.65 (s, 2H). . QrvksSio B .in reHbséifde andihe p?esgﬂ:e(d# at ﬂe‘égtu goné&tﬁﬁlons%'#)amazoﬁ"&
(s. 1H), 7.80 (d. 2H) LRMS (Thernospray): 576
Data are expressed as the mean = s.e.m. Dlssocxauon constants (ky) of competitive

antagonists are calculated by the method of Arunlakshana and Schild.

Rabbit pulmonary artery
10 Isolated rabbit pulmonary arteries are cleaned of connective tissue and fat and cut into
rings approx 4mm in width. The endothelium is removed by inserting a fibrous instrument
moistened with Krebs solution of composition (mM) NaC! 130, KCI 5.6. NaHCO; 25.
Glucose 11.1. NaH,PO, 0.6. CaCl, 2.16, MgCl, 0.5, gassed with 95% 0./5% CO,. The
rings are mounted in isolated organ baths in Krebs solution under a resting tension of
lgram. Organ bath solutions are maintained at 37°C and continuously aerated with 95%
0,/5% CO,. Tensions are measured with Maywood Industries isometric force transducers
and displayed on Gould TA4000 recorders. After equilibration in the organ bath for 1 hour.
tissues are contracted by the addition of KCl1 to a final concentration of 60mM.. The KCl is
removed by replacing the Krebs solution. with two further washes with Krebs solution. To
20 determine the potency of an ETp receptor antagonist. two tissues are cumulatively treated
with BQ-3020 (0.1nM - 1uM): other tissues are treated with BQ-3020 (0.1nM - 1uM) in
duplicate, beginning 30 minutes after the inclusion in the organ bath medium of the test
compound. Sufficient tissues are used per experiment to generate dose-response curves to

BQ-3020 in the absence and the presence of at least 3 concentrations of antagonist. Data

~
wn

are expressed as the mean = s.e.m. Dissociation constants (k,) of competitive antagonists

are calculated by the method of Arunlakshana and Schild.
C. vivo 0 in-i d blood pressure elevation
30 In anaesthetised. ganglion-blocked and artificially respired rats. the left common carotid

artery and the right jugular vein are cannulated for the measurement of arterial blood

pressure and the administration of compound respectively. Rats are treated with the ETy



10 [err] [err]H NVR (300MHz. CDCl[err]): [err] = 1.25
(d. 6H), 1.40 (t. 3H), 3.00 (m 1H). 3.40 (s, 3H). 3.60 (s. 3H. 4.10 (q,
2H). 5.00 (s. 1H), 5.90 (s. 2H). 6.65 (d. 2H), 6.70 (s. 1H), 7.00 (s, 1H.
7.25 (m 2H). 7.30 (d. 2H), 7.75 (s. 1H, 7.80 (d, 2H) LRVS (Thernospray):
609.5 (MNH err]) Exanple 11 : :
N- (4- 1 so- propyl wenszanesul phonyl ) - 2-[ 3-[ 1- et hyle- 6- (1. 3. 4- oxadi FLIERITANRHZ.

one)]indol yl]-2-(3. 4-net hyl enedi oxyphenyl ) acet am de WO 97/ 43260

(%.574rrrml ) was ad&@@g?lgstagg%g :f g@%?ﬁgpgﬁﬁ%mﬁ?kq Ik'nsirg@:]:soa‘ide?%dx(l%is?e@&gr@(}ns.

propyl benzenesul Rﬁ@lg%kr)ter%h{e:?esgo:ﬂse to ET-1 (1ngikg i.v.) is determined. When the blood pressure has
-et hyl - 6- carboxy) i ndolyl | - 2- (3. 4- met hyl enedi oxypheny] ) - acet am de, (the

conpound of Exanptwmsd I@L@Fﬁ@ﬂ?— thegesheampoynd 'élr“‘};’“t“&fﬁ’%&n&?dr bfg‘SF%Q’ _("1@%{’%""‘3“ 10
at room t enper at %i%atlégﬁt??r’[?lnéuahgr&g? re mgﬁgﬁﬁne gn@@ﬁﬂﬂ%ﬁs%’%%sgg?rﬁgbund are

drops) was added an was conti nue roomtenperature

hours.. The sol ¥enkmiisiereénfolleded 10 minutes afterzeach admpinistyationi yea flirthir EDiehalgnge.
and the residue redissalved in t r ghydr af n_( .Thi s, sol ution was
Sdded to o stirrdn demssiBed f‘%e-gb‘ﬁi"i)l‘BE‘E’@‘SQa%?reE]{'léﬁ%Fd Prespr fRepse fpon
t et rahydrof uran (Caffulaidd désarWitiedoRoasdir € under a nitrogen 10  at nosphere.
After 18 hours the solvent was renoved in vacuo and the residue dissolved

i n dichl oronet hane (3m ). The solution was passed through a short plug of
silica washing

Duration of blockade is determined in anaesthetised. ganglion-blocked and artificially
10 respired rats. in which the left common carotid artery and the right jugular vein are
cannulated for the measurement of arterial blood pressure and the administration of
compound respectively. Rats are treated with the ETy antagonist BQ-788 (0.25mg/kg i.v.).
Beginning 10 minutes after administering BQ-788. the hypertensive response to ET-I
(tpg/kg i.v.) is determined. When the blood pressure has returned to baseline. the test
15 compound is administered (10mg/kg i.v.). Further administrations of ET-1 are made 5, 20
and 60 minutes after dosing the test compound. In separate animals. prepared similarly, an
ET-1 challenge is made 2 or 4 hours after dosing with the test compound. in these animals
BQ-788 is dosed 10 minutes before the ET-1 challenge. For later time points. rats. are
dosed with the test compound (10mg/kg) i.v. via a tail vein or p.o.. they are then
20 anaesthetised and prepared for blood pressure measurement as above. In these rats, ET-1

(1ug/kg i.v.) was administered 6 or 8 hours after the test compound.

For human use the compounds of the invention can be administered alone but will
generally be administered in admixture with a pharmaceutical carrier selected with regard
25 to the intended route of administration and standard pharmaceutical practice. For example
they can be administered orally in the form of tablets containing such excipients as starch
or lactose or in capsules or ovules either alone or in admixture with excipients or in the
form of elixirs. solutions or suspensions containing the compound or salt in a liquid

carrier. for example a vegetable oil. glycerine or water with a flavouring or colouring

)
<

agent. They can be injected parenterally. for example intravenously. intramuscularly or
subcutaneously. For parental administration. they are best used as sterile aqueous solutions

which mav contain other substances. for example. enough glucose or salts 10 make the



with 20m of a 95/5 m xture of dichl oronethane/ net hanol. The sol vent was
agai n renoved in vacuo and the residue redissolved in tetrahydrofuran

'(8m ). Concentrated hydrochloric acid (1.9m) and water (0.6nm) were added
‘and the m xture was heated on a steambath for 15 1 hour. After cooling
‘the m xture was poured into water (100m ), the pH adjusted to pH 6 and the
‘product extractwoovnbe di chl oronet hane (2 x 100m ). The or ganiPCTIER9T01882\er
dried (MgSO err]) and concentrated. The yell 8% resi due was redissolved in
tetrahydrofuran (8m ) and N. N-carbonyl diimdazolyl (121ng, 0. 74nmol) and
triethyl am ne (Osob&fmil isotbni6 Sstilgod\Bsrepaeticheal .adwifrti@ratidB the @ompoundeor salt wiav@ilso

‘was poured into aqueous a ni um 20 chl oride (10Q nd extracte ith -
"di chl or orret hane kﬁgafgmféﬁﬁlﬁ as gRluion, ghYsPEslPa, 18 W‘gj’%ﬂ?‘e&f(%@@d%eﬁy%ﬂm
.concentrated i N MaEd10edithidbrV@same@l | ow oi | . Flash col uim chromat ogr aphy

(eluting with 97% di chl or onet hane. 3% met hanol) gave the title conmpound as
‘a yellow foam [err]H NVR (300MHz. CDCl[err]): [err] = 1.25 (d. 6H). 1.45

(t. 3H). 3.00, 1H) . 4. q. 25, .5 . . .5 90 (S 2H). .65
ts 30 o 705 qeortpunds of thelfiventipl maf buzp g RliibiSere) yipugh Ahgtaiion SE% sofiige
2H). 7.45 (d. 1HuspehsidR or emulsidn that A8y b€l admir)steréd 49a deyw pdvkder of irf the( form Wdan
'LRVM5 (Thernospray): 606.4 (M\H err]) WO 97/ 43260 .

PCT/ EP97/ 01882 ZBresehysingea qopveqtional peapeliang pyanise Aicaloendifiysrrspaphane o [ 3- (|
.-ethyl-6-am do)indolyl]-2-(3,4- nethyl enedi oxyphenyl)acet am de

For oral or parenteral administration to human patients the daily dosage levels of
10 compounds of the invention will be from 0.0! to 30 mg/kg (in single or divided doses) and
preferably will be in the range 0.0]1 to 5 mg/kg. Thus tablets will contain 1mg to 0.4g of
compound for administration singly or two or more at a time. as appropriate. The above
dosages are. of course only exemplary of the average case and there may be instances

where higher or lower doses are merited. and such are within the scope of the invention.

Alternatively the compounds of the invention can be administered in the form of a
suppository or pessary, or they may be applied topically in the form of a lotion. solution,
cream, ointment or dusting powder or in the form of a medicated plaster, patch or
membrane. For example they may be incorporated in a cream containing an aqueous
20 emulsion of polyethylene glycols or liquid paraffin. The compounds may aiso be

administered intranasally.




[err] N, N-carbonyldiimdazole (98ng, 0.60mvl) was added to a stirred
solution of N-(4-iso- -
propyl benzenesul phonyl ) - 2-[ 3- (1- et hyl - 6- car boxy) i ndol yl ] - 2- (3, 4- et hyl enedi
oxyphenyl) acetam de (the title conpound of Exanple 4. 300ny. 0.55 nmol),
in dry tetrahydrofuran (8m ) under nitrogen. The solution was heated to
reflux for 12 howooetd3zes cool ed to room 10 tenperature. Ammoni BCTEBEN01§§3s
‘bubbl ed through the solution for 10 minutes ant? the flask was securely
stoppered and stirring continued for a further 48 hours during which tine a
'yel | ow preci pi t at eTHeolinventionT e iBmdtnaredt bwabe rfolfowingd Erampiessoinamdidhhéeher dsliaing
‘di ssol ved in di chlc_,%omet_hane (50nm) the organic |ayer was washed with
aqueous anmoni um BYirHeRS A UUSFfren brine before drying (magnesium sul phate)
and concentrating Apcjvacuo. m};{a,gpﬁéﬁl: bﬁ‘ééu%échehﬁ%i PHBatiggs triturated with 5%
‘met hanol and 95% di chl oronet hane to give the product as a pale yellow
solid. [err]H NVRRMBOMHz. dbfethvifp@mymid¢err] = 1.25 (d. 6H). 1.40 (t. 3H).
'3.00 (sep. 1H .. 4. q, 2H). 5.05 ¢s...1H), 5.90 (s. 1H. 6.65 (s. 1H),
6.70 (5. 2H), 7.063"}(’}36 1H) %F.‘egﬁ?s("ﬁ’.gm*‘ﬁﬁ, 7.40 (d. 2H). 7.45 (d, 1H. 7.80
(d. 2H), 8.00 (s. EkH). 20 etdUMS (Thernospray): 548.0 (MHerr]). Exanple
113

?N—(4- | so- propy! berzenesul phb‘Pl-Vl ) 2-[ 3-(1- et hyl - 6- car boxy) i ndol yl ] -2-(3. 4-
.met hyl enedi oxyphenygl ) acet an‘,sgﬁméa) 6- Bronpb- 1 -nethylindole WO

197/ 43260 PCT/ EP97/ 01882
LRMS low resolution mass spectroscopy
10 min minute
Me . methyl
NMR nuclear magnetic resonance
TFA trifluoroacetic acid
Tlc thin layer chromatography
15
(a) - -1-ethv
0 g
- N
Br H > Br L
CH
20 3

Sodium hydride (480mg of a 60% dispersion in mineral oil) was added to a stirred solution

of 6-bromoindole (1.8g. 9.2mmol) in dimethylformamide (20ml) at 0°C under a nitrogen

atmosphere. After 1 hour bromoethane (1.1ml. 14.7 mmol) was added and the cooling bath

removed. After 12 hours the dimethylformamide was remdved in vacuo. The residue was
25 purified directly by flash column chromatography (using 95% hexane. 5% ethyl acetate as

eluant) to give 2.1 g of the subtitle compound as a yvellow oil.

TH NMR (300MHz. CDCL): 8 = 1.45 (t. 3H). 4.10 (q. 2H). 6.45 (d. 1H). 7.10 (d. 1H). 7.20

(d. 1H). 745 (d. 1H). 7.55 (s. 1H)

LRMS (Thermospray): 224 (MH")



27 [err] Sodium hydride (4.10g of ‘a 60% di spersion in paraffin wax) was
added to a stirred solution of 6-bronoindole (10g, 51.3muol) in
tetrahydrofuran (100m ) at O[err]C under a nitrogen atnosphere. After |
hour i odonet hane (6.38nm . 102.6 mvol) was added and the cooling 5 bat h
renoved. After 12 hours nethanol was added dropw se until effervescence
ceased and t hagobhféo! vent was renoved in vacuo. The thick rpegmiofo1sas
diluted with dichl oromet hane and washed firgg with water then with brine.
The organic | ayer was dried (magnesi um sul phate) and concentrated in vacuo
to give a dark yellow oil. Filtration through a plug of silica wth 90%
hexane/ 10% et hyl acetate as eluant gave the subtitle 10 conpound as a pale
yel low oil (1 0(b3g) .6-Methoxirabaryl-batuvlindolecDC [err]): [err] = 3.75 (d, 3H)
6.40 (d. 1H). 7.00 (d. 1H. 7.20 (d. 1H), 7.50 (d, 1H), 7.45 (s, 1H). LRMS

(Thernospray): 209.7 (WH) D) A
N- (4-1so-propyl benzenesul p Y-DN[3-( 1
- met hyl - 6- car boxy) i ndol yl A" met hyl erredli ox§/p ny celam de [err]

N (4-1so- propyl benzeneSLﬂ’phonyI )- - 3-(

1- met hyl - 6- met hoxycar bonyl ) i ndol ylI T=@4( 3, 4- net hyI Shedi oxyphenyﬁ acet am de
was prepared by the methods of Exanples 1(b) . 2 20 and 3. but
starting with t¥gs- la%bdhﬁhmne(%ﬁnbﬁ@rﬂda\dfsowerpm(%xwhﬁmwataé addedgo pstimest golution

CiTred Sol i1 of GYOPSTCURyBHAC e obbogRia & Sl P k] e P L 2 A
the sol uti on wamdeeatiedgat atmesphere. Afier 3 hioutesthissblution seotramsfertel by tainbanoh
e e D G 2oy L it L YT uBeD  Re e
-78°C under a nitrogen atmosphere. After 1 hour the cooling bath was removed and the
mixture was allowed to warm to room temperature. After a further 1 hour the mixture was
10 pouréd into brine and extracted with ethyl acetate. The organic layers were dried (MgSO,)
and concentrated in vacuo 1o give a vellow oil. Flash column chromatography (elution with
90% hexane, 10% ethy] acetate) gave 1.76g of the subtitle compound as a pale vellow oil.
"H NMR (300MHz. CDCl;): § = 1.50 (t. 3H). 4.00 (s, 3H). 4.25 (q, 2H). 6.50 (d, 1H). 7.25
(d, 1H), 7.60 (d, 1H). 7.80 (d, 1H). 8.10 (s, 1H)
15 LRMS (Thermospray): 204.2 (MH")

(©) 1.3)dioxol-3-¥

€ \4
o)
< :@ — <o m( CO,CH,CH,

o)

A mixture of ethyl oxalvl chioride (30ml. 0.45mmol) and 1.3-benzodioxole (50g, 0.41
20 mmol) in dichloromethane (40ml) was added dropwise to a stirred slurry of aluminium
trichloride (71g. 0.55mmol) in dichloromethane (500mi) at 0°C under a nitrogen
atmosphere. After 2 hours the mixture was poured into iced water and the organic laver
was washed with further volumes of water (3 x 300ml). sawrated sodium bicarbonate
solution {500m]) and brine (300ml). The organic laver was dried (magnesium sulphate) and
23 concentrated to give an orange oil. Flash column chromatography (90% hexane. 10% ethyl

acetate) gave 30g of the subtitle compound as a pale vellow oil.



WD 97/ 43260
PCT/ EP97/ 01882 28 The organic fractions were dried (MgSO err]) and
concentrated to give a yellow solid. Flash col unm chromat ography (using 95%
di chl or onet hane/ 5% net hanol as eluant) gave the title conpound as a white
solid (1 .44g). [err]H NVR (400MHz. CDCl[err]): [err] = 1.25 (d. 6I—%

(hept. 1H). 3.80W@9/@p. 5.05 (s. |H). 5 5. 95 (s, 2H), 6.65PCHE 924'!}88
'6.70 (s. 1H). 700(5.1H) 7.20 (d. 1H). 740?d 2H) . 765(d 1H) 7.90
(d. 2H). 8.05 (s. |H. LRVS (Thernospray): 552.7 (MH err 2) npl es 14-18
were prepared usindl NYSR 10 6DCEﬂahplléoiB€H) A48 ﬁg ﬂshéﬂl@ 85 (d. 1H).7.50
.appropriate aromatdS ﬂLBBﬁ‘?ﬁ de I n place of

‘4-i sopropyl benzen u1 ona in the nethod of Exanple 3. [err] Exanple

Ar LRMS (meﬂmﬁmg}aMMdHN[)er r] 14

[err]H NVR (300MHz. CDCl[err]): [err] 3.80 (s. 3H). 5.00 (s, 1H, 5.90
(s, 2H). 6.60(s 1H) 6. 65 (d. 2H) 700(s 1H) 7.10 (d. 1H) 7.45 (m
2H), 7.60 (m i (d. e . 391D : :
(Ther nospray): 493

A mixture of 6-methoxycarbonyl-1-ethylindole [the compound of step (b). 2.lg,
10.3mmol] and benzo(1,3)dioxol-5-vl-oxo-acetic acid ethyl ester [the subtitle compound of
10  step (c), 2.4g, 10.9mmol] in dichloromethane (10ml) was added dropwise to a solution of
triethylsilane (6.4ml. 51.5mmol) and boron trifluoride diethyletherate (3.28ml, 20.6mmol)
in dichloromethane (15ml) at -78°C under a nitrogen atmosphere. After 1 hour the deeply
coloured mixture was warmed to -40°C. After 10 hours the mixture was warmed to room
temperature and poured into sodium hydroxide solution (200ml of IM). The flask was
15 washed with dichloromethane (150ml) and the 2 phases were vigorously shaken. The
organic layer was separated and washed with brine before drving (MgSO,) and

concentrating in vacuo. Flash column chromatography (elution with 90% hexane. 10%

ethyl acetate) gave 4.2g of the title compound as a clear oil.

'H NMR (300MHz, CDCL,): & = 1.45 (t. 3H), 4.00 (s. 3H). 4.25 (q. 2H). 5.15 (s. 1H), 5.90
20 (s, 2H), 6.70 (d. 1H), 6.80 (d. 1H). 6.85 (s. 1H). 7.30 (s. 1H). 7.40 (d. 1H). 7.70 (d. 1H).

8.10 (s. 1H)

LRMS (Thermospray): 410.2 (MH")




15 [err] [err]H NVR (400MHz. CDCl[err]): [err] =
3.80 (s. 3H). 5.00 (s. 1H), 6.00 (s. 2H). 6.65 (m 3H), 7.00 (s. 1H. 7.20
(d. 1H). 7.50 (d. 2H). 7.70 (d. 1H). 7.90 (d. 2H). 8.05 (s. 1H). 8.45 (brs.

1H. LRVS (APCl): 527.0. 527.8 (MH). 16 [err] [err]H
NVR (400MHz. CDCl[err]): [err] = 3.80 (s. 3H. 5.00 (s. 1H). 5.90 (s. 2H).
6.65 (m 3H) . wodfut280 WD 97/ 43260 . PCT/EP97/01882

PCT/ EP97/ 01882 1H). 7.20 (d. 1H). 7.65 (d. I20). 7.80 (d. 2H). 8.00 (s. 1H).
8.10 (d. 2H). 9.00 (s. IH). LRVB (APCI): 592.9 (M\H err]). 17*

[err] [err]H NMRo(400MHz. CDCl[err]): [err] = 2.40 (s. 3H), 3.40
(s. 3H). 3.75 (s. 3H). 5@5 H. 5.90 (d. 2H). 6.45,9s. . 6.70 (d.
1H). 6.75 (d, 1H), 6.85 (d: 4 7.106 (s. 1H. 7.30 m(3 60 (d, 1H).
7.90 (d. 1H). 8.00 (s. 1H, 9 1H). LRMS (APCI)O (Mperr])

18 [err] HL}IR (300MHz. CDjerr err] =

3.75 (s, 3H), 4.95 (s.
_(1;_1H). 7.25 (d. 1@H;07 6

1H) 595{(d. 2HJ. %6.65 (s. 1H).

6. 75
7.95(d “2H). 8.05 (£

Sodium hydroxide solution (3mi of 2M) was added to a stirred solution of ethyl 2-[3-(1-
ethyl-6-methoxycarbon§rl)indol}'I]-Z-(3.4-methylenedioxyphen_vl)acetate [the title com-

pound of Example 1. 3.76g. 9.2mmol] in a 2:1 mixture of tetrahydrofuran and methanol

\¥ /]

(30ml) at room temperature. The mixture was heated at reflux for 6 hours. following
closely by tlc. before recooling and removing the organic solvents in vacuo. The residue
was poured into sodium hydroxide solution (200ml of 0.5M) and extracted with
dichioromethane to recover any unreacted starting material. The aqueous layer was then
acidified to pH1 with 2M hydrochloric acid and extracted with dichloromethane (2 x
10 300ml). The organic fractions were combined. dried and concentrated in vacuo to give the
crude product as an oil. Flash column chromatography (elution with 94% dichloromethane,
5% methanol. 1% ammonia) gave the title compound as a clear oil.

'H NMR (300MHz. CDCl,): § = 1.45 (t, 3H), 3.95 (s, 3H), 4.20 (g, 2H). 5.20 (s, 1H), 5.95
(ls, 2H). 6.86 (d, 1. 6.85 (d. 1H). 6.90 (s, 1H), 7.35 (s. 1H). 7.40 (d. 1H). 7.85 (d. 1H).

15 8.10(s, 1H)
LRMS (Thermospray): 382.6 (MH")




LRVS (APCl): 518.3 ( MH). 19 [err] [err]H NWR
(300MHz, CDCl [err]): [err] = 2.45 (s, 3H), 3.80 (s. 3H. 5.00 (s. 1H.
5.95 (s. 2H). 6.65 (m 3H), 7.00 (s. 1H. 7.15 (d. 1H. 7.30 (d, 2H) 7.60
(d. 1H), 7.80 (d. 2H). 8.00 (s. 1H), 8.70 (s. 1H). LRVM5 (APCl): 507.3
(MHerr]). 20 [err] [err]H NWR (300Mdiz. :
dlerr]-DVBO) : [WO9H432603. 64 (s. 3H), 5.23 (s,,1H). 5.92 (s. 2 P CT/EPYIPIR8E
1H), 6.60 (d, 1H. 6.68 (d. 1H. 6.90 (s, 1H. 7.03 (d, 1H, 7.35 (d. 1H.
7.60 (dd. IH. 7.75 (dd. 1H). 7.90 (s. 1H). 8.30 (d. 1H). 8.40 (d. 1H).
8.49 (d. 1H). 8.80 (d. 1H RVS (APCl): 543.8 ( mp.:
238-240[err] C dec. * Sge Pk epyration 11 for preparat of aromatic

sul phonami de Exanpl es 2173 : % epared by the &E

t he conpounds of Exanples 14. 16 and 20 respectivel y» 94/ 43260
30 PCT/ EP97/ 01882 [efr] Esanple» Ar N-S
Physi cal Data H
CH,0 CH,0
0 \‘CHQ o \\CH3 CH,
CH,

N,N-Carbonyl diimidazole (0.99g. 6.14 mmol) was added to a stirred solution of 2-[3-(1-
ethyl-6-methoxycarbonyl)indolyl]-2-(3.4-methylenedioxyphenylacetic acid [the title
compound of Example 2. 1.8g, 4.7mmol] in dichloromethane (60 ml) at room temperature

5  under a nitrogen atmosphere. The solution was heated to reflux for 12 hours. The mixture
was cooled and 1.8-diazabicyclo[5.4.0Jundec-7-ene (0.92 ml. 6.14mmol) and 4-iso-
propylbenzenesulphonamide (1.03g, 5.17mmol) were added. The mixture was refluxed for

a further 12 hours. After cooling the mixture was poured into ammonium chloride solution
(200ml) and extracted into dichloromethane. The organic fractions were dried (MgSO;)

10 and concentrated to give a vellow oil. Flash column chromatography using firstly

dichloromethane and then 3% methanol in dichloromethane gave 1.95g of the title

compound as a pale yellow oil.

'H NMR (300MHz. CDCl;): 8 = 1.30 (d. 6H). 1.45 (. 3H). 3.00 (m. 1H). 3.95 (s. 3H).

4.20 (q, 2H). 5.00 (s, 1H). 5.90 (s. 2H). 6.60 (s. 1H). 6.70 (d. 2H). 7.05 (s. 1H). 7.10 (d.
15 1H), 7.35 (d. 2H). 7.65 (d, 1H). 7.80 (d. 2H). 8.10 (s. 1H). 8.20 (brs. 1H)

LRMS (Thermospray): 580.4 (MNH,")




N 21 [err]H NVR (400MHz, CD[err]COD): [err]
3.70 (s. 3H). 5.05 (s, 1H), 5.80 (s. 2H), 6.80 (m 3H). 6.85 (s. 1H. 7.20
(m 2H), 7.40 (m 3H), 7.90 (m 3H). LRVMS (APClI): 492 (MHerr]). 22

[err] [err]H NVR (400MHz, CD[err]OD): [err] = 3.65 (s. 3H), 5.05
(s, 1H. 5.80 (d, 2H), 6.85 (m 3H). 6.95 (s. 1H), 7.20 (d. 1H), 7.40 (d,
2H),. 7.45 (d, WbO9nas260 (d, 2H), 7.95 (s, 1|—%. LRVS (APCl): SPETEBPITHI27
(MHerr]). 23 [err] ]H NVR (300MHz, CD{err] QD):
[err] = 3.70 (s. 3H), 5.00 (s, 1H). 5.80 (s, 2H), 6.60 (d, 1H). 6.70 (s.
1H), 6.75 (d. 1H, 7,8 . 7.30 (d. 1H). 7.40 ( H), 7.65 (d. 2H),
7.90 (s. 1H). 8.00 ( 5609(M—|[er
[err] [err] [er?

5 (APCl ) :

4.87 (s. 1H), 5.90 (d, 2, 1H),

(s, 1H). 7.09 (brs. @ s . . g 1H),

dd. 1 7.78 : { . 8.08 : :

Ed 1H)H) 8. 90 (((jmci 3 ' ( :%D
C[err]H[err]N[err]QOerr]S : r]O Requi r eso C 58 22 H 4
12.12. Hy

Aqueous KOH (142 ml of a IM solution) was added to a stirred solution of N-{4-iso-
propylbenzenesulphonyl)-2-[3-( 1-ethyl-6-methoxycarbonyl)indolyl}-2-(3,4-methylene-
dioxyphenyhacelamide [the title compound of Example 3, 2g, 3.56 mmol} in methanol (50
5 ml) and the solution was heated at reflux for 8 hours. After cooling the methanol was
removed in vacuo and the resulting solution was partitioned between 1M hydrochloric acid
{100m!) and dichioromethane (3x100m!). The organic fractions were dried (MgSO;) and
concentrated to give a vellow solid. Flash column chromatography (using 95%
dichloromethane/5% methanol as eluam) gave the title compound as a white solid.

10 'H NMR (300MHz. CDCL): § = 1.25 (d. 6H). 1.40 (t, 3H), 3.00 (m. 1H). 4.15 (g, 2H),
5.00 (s, 1H). 5.90 (s. 2H). 6.65 (d, 2H). 6.70 (s, 1H), 7.00 (s, 1H). 7.15 (m, 1H), 7.30 (d.
2H). 7.60 (m. 1H), 7.85 (d. 2H). 8.10 (s. 1H)

LRMS (Thermospray): 566.3 (MNH,")
Analysis: Found C. 63.29: H. 5.21: N, 4.95. C1HagN»0;S requires: C, 63.49; H. 5.14: N.




WD 97/ 43260 31
PCT/ EP97/ 01882 Exanpl es 25-26 were prepared by the nethod of Exanple 5 from
t he conpound of Exanple 17 and the appropriate amne. [err] Exanple

Rlerr[]Rerr]N Physical Data N err] 25
[err] [err]H NVMR (400MHz. d[err]-DVMSO: [err] = 2.70 (s, Qs
2.80 (d. 3H. 3. Wbdma2edH). 3.80 (s. 3H), 5.20 (s, 1H), 5.95 (sPC‘Qﬂ)‘”’“ 70

(d. 1H). 6.75 (s. 1H), 6.80 (d, 1H), 6.95 (s. 3H), 7.05 (s, 1H). 7.20 (d,
1H. 7.40 (d, 1H). 7.65 (d. 1H. 7.90 (s. 1H). 8.25 (s, 1H),_ 12.3 (brs.
1H). LRVB (APC): Bﬁi)D{kn(thMbmmﬁﬁopﬂ)- 3-ethvlcarbodiimide hvdrochloride Délng rOH.?‘lml) was

400VHz. 5
on (o Shy e 5 pokded o1 he oafirst” lmign lor SRt BppplnzefesiuomiD- i Tlapyic-
6.70 (s. 1H). 6 80ca§wa“gir&olvi 7-954-(1&[hv]dﬂ):d10‘7vpﬂ&1\(l)dcetaﬂﬂ)ie (tHe 68 ¢mnpolth of Exahiple

(Lo, rdo (4 & 23 i oenect 1le ( 7%5!\/%,’ mIIDn%II)) tnetl}vlammc 63pul.
(MH err]). Exanpl et 21774m2 0.23 mmol) hydroxybenzotriazole {3 (63p
5 0.45mmol) and methylamine hydrochloride (23mg. 0.34mmol) in dichloromethane (7ml)
at room temperature under a nitrogen atmosphere. After 12 hours the reaction mixture was
poured into aqueous sodium hydrogen carbonate solution and extracted with
dichloromethane (3 x 100ml). The combined organic fractions were dried (MgSO,) and
.concentrated to give a vellow solid. Flash column chromatography (using ethyl acetate as
10  eluant) gave the title compound as a yellow solid.
'H NMR (300MHz. CDCl;): & = 1.25 (d. 6H). 1.40 (1. 3H). 3.00 (m. IH). 3.05 (d. 3H).
4.05 (q, 2H). 5.00 (s. 1H), 5.90 (s. 2H). 6.30 (d. 1H). 6.65 (d. 1H). 6.70 (s. 1H). 6.90 (d.
1H), 6.95 (s, 1H). 7.10 (d. 1H). 7.25 (s, 1H). 7.30 (d. 2H), 7.85 (d. 2H). 7.90 (s. 1H). 9.40
(brs, 1H).
15 LRMS (Thermospray): 562 (MH").

Examples 6-10 were prepared by the method of Example 5. using the product of Example 4

and the appropriate substituted amine starting materials. Their physical data are shown in

Table 1.
(o
2
7.0
NHS
PEe
R '3 CH
9 o CH CH,
20 )
Tablel
Example R~ Physical Data
N
) |
N R®
6 NN ‘H NMR (300MHz. CDCl,): 6 = 1.23 (d. 6H). 1.35 (1.
'\/"\ 3H). 2.30 (s. 3H). 2.40 (m. 4H). 2.95 (m. 1H). 3.50 {m.
2H), 4.00 (m. 2H). 4.20 (g. 2H). 5.00 (s. 1H). 3.95 (s.




2- (D met hyl am no) et hyl

3-[1- (1. 3- benzodi oxol

-5-yl)-2-[(2-net hoxy- 4-

nmet hyl phenyl ) sul f onam do] - 2- oxoet hyl ] - 1- net hyl - 1H 6-1 ndol ecar boxyl at e WO
197/ 43260 PCT/ EP97/ 01882
[err] 1-(3-Di nethylam nopropyl)-3-ethyl carbodiim de hydr ochl ori de (128rrg,
'0.67mml ) was added to a stirred solution of
13-{1- (1, 3-ben ssk0- 5- Y| ) - 2- [ (2- met hoxy- 4- PCT/EP97/01882
‘et hyl phenyl ) sul f onani do] - 2- oxoet hyl } - 1- metlyl - 1H 6- i ndol ecar boxyl i ¢ aci d
.(the 5 product of Exanpl e 17. 300ng, 0.56 nmol), N, N-di nmet hyl am nopyri di ne
(75mg, 0.61mmpl) and |di met hyl am nodCHANGES (d)’H) 10, (s.llH)SBmﬁmd)lHIhM)Orﬁm ure
of CHerr]d[prr](9m}) and DVF (O.H5 t
ini trogen atnopphere. JAfter 12h a fi r‘g?)\/\%%i ?@]C‘}IWB.@ ?:g@(#o d The
:product was rpenoved RQy filtration almmqhmmuﬁ,ﬂ)qgllg @aianol . 10
[err]H NVR (4pOMHz, dferr]-DVBO): Jlerr] = 2,40 (Ss._9H) 2 70 (t 2H) 3160
(s, 3H). 3.75[(s,7 3M). 4.30~t, 2H) "H3\NMIB. (3§0MHR) CDELDE < £.25 244)6H)61.88 (1 §i.
1H), 6.70 (s,|1H), 6.{75 ( 180, (d H) r'(l‘) :
7.30 (d. 1H).}7.50 (d, %7\60 TE 9'1 00@110150 %?ﬁ ssfﬁH%zﬂ%z‘l%&?%w;. 9
(Mierr]). 15} Exangle 28 1H). 5.90 (s. 2H), 660(s, lH) 670(m 2H). 693(m
3-{1- (1, 3-Bengodi oxol}|-5-yl)-2-[(4-net hyl p henéﬂ% sul f ona (L 2- oxoet h met
hyl - 1H 6-i ndpl ecar bdxanmi de (a) 33T ﬂy'lotﬁérﬂﬁ £8%ed- 3H)-S-9> I
ester [err] 1H)
LRMS (Thermospray): 618 (MH")
8 Z *H NMR (300MHz, CD;0D): 3 = 1.25 (d, 6H), 1.40 (t.
o _ |3, 3.00 (m. 1H), 4.20 (q, 2H), 5.10 (s. 1ED, 5.80 s.
N ';‘ 2H), 6.70 (d, 2H), 6.75 (s, 1H), 7.00 (s. 1H), 7.15 (m,
H
1H), 7.30 (d. 1H). 7.40 (d, 2H), 7.50 (d. 1H). 7.75 (m.
1H), 7.80 (d, 2H), 8.05 (s, 1H), 8.20 (d. 1H), 8.35 (m,
1H)
LRMS (Thermospray): m/z =625.3 (MH")
9 CH <~ ‘H NMR (300MHz, CD,;0D): 6 = 1.25 (d, 6H), 1.40 (1,
c';p-.3 3H). 3.00 (m, 1H), 3.30 (s, 6H), 4.20 (q, 2H). 5.10 (s.
1H), 5.95 (s, 2H), 6.60 (s, 1H), 6.65 (s, 2H). 6.90 (s,
1H). 6.95 (d, 1H), 7.20 (d. 1H). 7.40 (d. 2H), 7.45 (s.
1H), 7.80 (d, 2H)
LRMS (Thermospray): 576.6 (MH")
10 CHO. ~ "H NMR (300MHz, CDCl;): & = 1.25 (d. 6H), 1.40 (t..
cH, 3H), 3.00 (m, 1H). 3.40 (s, 3H). 3.60 (s. 3H), 4.10 (g,
JH). 5.00 (s. 1H), 5.90 (s, 2H). 6.65 (d. 2H), 6.70 (s.
1H), 7.00 (s, 1H). 7.25 (m. 2H). 7.30 (d. 2H). 7.75 (s.
1H), 7.80 (d. 2H)
LRMS (Thermospray): 609.5 (MNH, )




20 To a solution of 3-nitro-4-nethyl benzoic acid (17.3g 96nmmol) in

di chl oronet hane (250m ) and tert-butanol (35.89 470mmol) at Oferr]C
under nitrogen was added 4- dinethylam nopyridine (6g 50mmol) and

1- (3-Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (25.8g 140mmol )
and the solution allowed to come to roomtenperature 25 over 1 hour then
stirred overni ghtwO %3260l uti on was poured |nt,p, 1:1 et hyl acet aPCT/EP7Q1887
WD 97/ 43260

PCT/ EP97/ 01882 (800m %ach) and the organic |ayer washed w th aqueous

bi car bonate and satur d—aqueous sodi um chl ori de, ther‘? ned (MySO err])
and evaporated to gi vg . rodyct as a clear oil (2260

(300MHz CDCl [err]): 1.60 oK) . 0|2065 (s. 3H). 7.40 (d :
8.55 (S. 5 1H). LRMVMS (Them) . say) 238.4 (M) (Db) | ndoJé §;_s~
tert-butyl ester [err] A YO & so Lon of the ester 4 step ( 39

97mol ) in dinet hyI for mlde\ 100m s added di net hyl mati dedi I
acetal (50m) and py [ (20 dr che sol utimg 5’:&}“rred CH,
nitrogen at 80[err]Cooverni ght to give & dark r &3 sahution, i ch was
evaporated to dryness to gi a dark red'oil, which crystal®tsed on CHy

standing and vas ¢&af) Wnidialtolols LRE 0. Piihdl) Gis! fded 10 a stirred solution of N-(4-iso-
propylbenzenesulphonyl)-2-[3-(1-ethyl-6-carboxy)indoly1]-2-(3.4-methylenedioxyphenyl)-

acetamide (the compound of Example 4, 340mg. 0.62mmol) in dry tetrahydrofuran (10mi)

¥

at room temperature under a nitrogen atmosphere. Dimethylformamide (3 drops) was
added and stirring was continued at room temperature for 2 hours. The solvent was
removed in vacuo (azeotroping twice with toluene) and the residue redissolved in
tetrahydrofuran (5ml). This solution was added to a stirred solution of tert-butylcarbazate
(163mg, 1.24 mmol) in tetrahydrofuran (Sml) at room temperature under a nitrogen
10  atmosphere. After 18 hours the solvent was removed in vacuo and the residue dissolved in
dichloromethane (3ml). The solution was passed through a short plug of silica washing
with 20ml of a 95/5 mixture of dichloromethane/methanol. The solvent was again removed
in vacuo and the residue redissolved in tetrahydrofuran (8ml). Concentrated hydrochloric
acid (1.9ml) and water (0.6ml) were added and the mixture was heated on a steam bath for
1 hour. After cooling the mixture was poured into water (100ml), the pH adjusted to pH 6
and the product extracted with dichloromethane (2 x 100m1). The organic layers were dried
(MgS0,) and concentrated. The yellow residue was redissolved ‘in tetrahydrofuran (8ml)
and N,N-carbonyl diimidazoly]l (121mg, 0.74mmol) and triethylamine (0.095ml.
0.68mmol) were added. After 18 hours the solution was poured into aqueous ammonium
20  chloride (100ml) and extracted with dichloromethane (2 x 100mi). The organic lavers were
dried (MgSO,) and concentrated in vacuo to give a yellow oil. Flash column
chromatography (eluting with 97% dichloromethane. 3% methanol) gave the title
compound as a vellow foam.

'H NMR (300MHz. CDCl,): § = 1.25 (d. 6H). 1.45 (t. 3H). 3.00 (m. 1H). 4.10 (g, 2H).
5.00 (s. [H). 5.90 (s. 2H). 6.65 (s. 1H). 6.70 (d. 1H). 7.00 (s. 1H). 7.20 (d. 1H). 7.40 (d.
LH). 7.40 (d. ZH). 7.45 (d. 1H). 7.80 (5. 1H). 7.90 (d. 2H). 8.40 (s. 1H). 8.60 (s. | D
LRMS (Thermospray): 606.4 (MNH; ")

ta
tn



The crude di methyl enam ne (assuned 97mmol ) was di ssolved in tol uene
(850m ) and hydrogenated overnight at a pressure of 345 kPa (50psi) in the
presence of 10% pal | adi um on-charcoal (5g). Catal yst was renoved by
filtration and sol vents evaporated. The residue was chromat ographed on
flash silica using dichloronmethane eluant to give product as a 20
crystalline s@lgehagzkg. 60). [err]H NVR (400MHz CDCl[err]): 1. B/ERSTIOBBY .
6.60 (s. IH). 7.40 (t, 1H), 7.65 (d. IH, 7280 (d. IH), 8.15 (s, 1H. 8.50
(s. 1H). (c) 1 -Methylindole 6-tert-butyl ester [err] 25 To a sol ution
of the indole fromstep (b) (12.59g 57mmol ) in tetrahydrofuran (150m ) at

.0[ err] C under nitroaen was added sodi um hydride as a 60% suspension in oil
(2.28g 57mmol) fervescence ceased. nethyl |od| de (3 6m 57muol ) was
added and the s@lyidS )
PCT/EP97/01882 al TTOWe«d to cone to roomterrperature The mxture was stirred
for 1 hour. pounehyleméds : hmige (500nm ). and washed with water and
saturated brine, the drled (l\/gSCIerr]) and evaporated to give an oil which
was cont am nat ed ride oil, but sufficient}Qpu e to continue
(14.1g9). 5 [er\r,\ﬁ—l f CDCI[err]): 1.60 o) 385(5 3H).
6.50 (d. 1H). 7.20 . 9460 (d [err]H), Perg] H) . 8.05
(s. [err]H). LRI\/B(Therm)s 1:8232.2 (MHerr]) °

H
HO cH, H,N q on,
o ) g;z f )

N,N’-carbonyldiimidazole (98mg. 0.60mmol) was added to a stirred solution of N-{4-iso-

propylbenzenesulphonyl)-2-[3-(1-ethyl-6-carboxy)indolyl]-2-(3.4-methylenedioxyphenyl)
acetamide (the title compound of Example 4. 300mg, 0.55 mmol), in dry tetrahydrofuran
(8m!) under nitrogen. The solution was heated to reflux for 12 hours then cooled to room

10 temperature. Ammonia (gas) was bubbled through the solution for 10 minutes and the flask
was securely stoppered and stirring continued for a further 48 hours during which time a
yellow precipitate formed. The solvent was removed in vacuo and the residue dissolved in
dichloromethane (50ml) the organic layer was washed with aqueous ammonium chloride
and then brine before drving (magnesium sulphate) and concentrating in vacuo. The yellow

15  residue was triturated with 5% methanol and 95% dichloromethane to give the product as a
pale yellow solid.
'H NMR (400MHz. CD;0D): 3 = 1.25 (d. 6H). 1.40 (1. 3H). 3.00 (sep. 1H), 4.20 (q, 2H),
5.05 (s, 1H), 5.90 (s. 1H). 6.65 (s. 1H), 6.70 (s. 2H), 7.00 (s, 1H), 7.20 (d. 1H), 7.40 (d,
2H), 7.45 (d, 1H). 7.80 (d. 2H), 8.00 (s. LH).

20 LRMS (Thermospray): 548.0 (MH").

ethvienedioxv vhace jde

to
W

(ay  6-Bromo-i-methvlindole



(d) Et hyl 2-13-(1

- et hyl - 6- car boxy) i ndol yl ] -2-(3, 4- met hyl enedi oxyphenyl )acetate [err] To a
sol ution of boron trifluoride diethyl etherate (1 4m 132mmol) and
triethysilane (40m 240mmol) in dichloronethane (60m ) at -78[err] C under
nitrogen was added a solution of the indole from(c) (14g 60mml) and .
‘benzodi oxol e et hweyrazat e (14g., 66mmol ) in dichl or omet hane ( 8BET/EPI7/01882
'dropW| se. The solution was stirred at -78[err](°: for 30 m nutes, then 15
‘quenched wi th aqueous hydrochloric acid and the organic | ayer separated.
dried (MgSC err]) and evapor ated. _The hydroxy internedi apg~asyi sol ated by
if1ash chromat ogr aphy using 30% ef% adgtate i n hexane -@ 5 a buff

usol id (19.38g). This internediath L was di ssojvedgi4Tgdichtgr onet hane
((50mM ) and triethyl silane (1Bg) a OCgunder nitrogen, and tri f‘é,_yoroacetlc
!aC|d (50mM ) was added dropwi se over 10 mnutes. After 1 hour at Poom 20
‘tenperature the feﬁgcg%m WaS: 48R 6FL609disBerviBh &Y paditfin (58 WisGaddGo L.@Mﬁéd solution
;separated. dried ( eva por at ed. romat'ogr aphy on flash silica

‘usi ng ethyl acetatef é#buandnnnyﬁwél(l;hel Ammsl)eigt tetrahydrofurpra I(ls,OOmL)am ¢°g. 88@ a nitrogen

[5€r2(r)] l(_ls NN?H§ 4OgM;ga CDCI T rﬁlfLe -}é‘)ogrSg)gi%elSﬁ?e (9@?111? lgl?- 6 m.\!ﬁ'é ) Was agde&i And3hlL cooling

1. 3- Benzodi 0xoi 5 5- Mézhr&n&xﬁéd%ﬁé@qmwrs frefiahdtas hitHed-drépiaeintipemiradsence cA€ed and
197/ 43260 PCT/ EP97/ 01882

[err] To a sol uti ofhenf theheolaeitd wee. wayvebinoycupn Thet thiry oresitue avps( dilgierl) with
\was added carbony! g iyl 4a201.€ of ffoffhed B Rich AR thdASvitiOhritle! PR 5:5Ldid 1666k L&Y arfka

‘hours. The sol ution
i (magnesium sulphate) and concentrated in vacuo to give a dark yellow oil. Filtration

a

through a plug of silica with 90% hexane/10% ethyl acetate as eluant gave the subtitle
10 compound as a pale yellow oil (10.5g).

'H NMR (300MHz. CDCl;): & = 3.75 (d, 3H). 6.40 (d. 1H). 7.00 (d, 1H). 7.20 (d. 1H),

7.50 (d, 1H), 7.45 (s, 1H).

LRMS (Thermospray): 209.7 (MH")

15  (b)
dioxy \'s
o]
Y
—_ _ g__o
A H
CH, HO S N on,
CHy ° o CH,

N-(4-Iso-propylbenzenesulphony1)-2-[3-( 1-methyl-6-methoxycarbonyl)indoly1]-2-(3.4-
methylenedioxyphenyi)acetamide was prepared by the methods of Examples 1(b). 1(d). 2
20 and 3. but starting with the subtitle compound of step (a) in place of 6-bromo-1-
ethylindole. Then. aqueous KOH (7.3 ml of a 1M solution) was added to a stirred solution
of this product {2z. 3.65 mmol) in methanol (30 ml) and the solution was heated at reflux
for 8 hours. After cooling the methanol was removed in vacuo and the resulting solution

was partitioned berween 1M hydrochloric acid (100mli) and dichloromethane (5x100ml).



was cooled to OC and saturated with gaseous ammoni a then stirred overnight.
The reaction 5 was concentrated in vacuo and partitioned between et hyl
acetate and water. The organic |ayer was washed twice with water and bri ne,
then dried (MgSq err]) and evaporated. Product was isolated by flash

chr omat ogr aphy using 2% net hanol in dichloronmethane eluant to give the.

am de ester awodmmmke foam (5.69). [err]H NVR (300MHz dJ er r [rcDhépajo1ss2 20
(t. 3H). 3.80 (s, 3H), 4.15 (g, 2H). 5.20 €%. 1H). 5.95 10 (d, 2H), 6.80 -
8. 00 (m 9H). LRMS (Thernospray): 381.1 (MHerr]) (f)

2- (1. 3-Benzodi Mrv&icy frpetidng &emadrbdrfbsgsoﬂ anglt doptentiteBia gidoh welaw etlids Fish d

[err] 15 To a,sol ution (gf [ fr (5. 4.7 | )
in tet rahydrof‘i?tlﬁﬂ"(c fajes &W g ‘ﬁ‘@!ﬁ @%rge aﬁeg‘%gu%sogg"ébﬁ?v%e
hydr oxi de sol Q{tlmn{pj,g,maschfwﬁmso@ma) dr OpWI se, and the m'xture heat ed at
reflux for 9 hours. Solvents were renmpved in vacuo and the resi

di ssol ved in adL ¥R (W0 HmIRHnN0& Fde> it 61h S0 begtt Dy} §@1(56P59rét9?aﬁﬁem)1’he

| 19
roduer | o arhet 5 TN G4t Sl S RNEE R TRURE AR 224 1 38N AT BHE P @
ggOdUCt e e mxe.gem.geg%fséopg(s‘?l)ﬂ) We)r ?]7{44§I§/go(300M—|z d[err]-DMSO) : 3.80
(s. 3H). 5.15 '(EM%WC“’B’S%W&’%?M%”% BO - 8.00 (m 9H). LRV '
(Thernospray): 353.5 (MHerr])

Examples 14-18 were prepared using the method of Example 13(b). but using the
10  appropriate aromatic sulphonamide in place of 4-isopropylbenzenesulphonamide in the

method of Example 3.

fo) o
¢ . I .
2.0 = .0
-8, Ar -» A i s'Ar
MeO " N‘ HO N\
o CH, o) CH,
Example Ar Physical Data
Ne
13 TH NMR (300MHz. CDCly): 6 = 3.80 (s. 3H).
@ 5.00 (s, 1H), 5.90 (s, 2H), 6.60 (s. 1H), 6.65 (d,
2H), 7.00 (s, 1H), 7.10 (d. 1H), 7.45 (m 2H),
7.60 (m, 2H), 7.90 (d. 2H), 8.00 (s, 1H), 8.80
(brs, 1H).
LRMS (Thermospray): 493.1 (MH").
5 _~_-C | 'H NMR (400MHz. CDCL;): § = 3.80 (s. 3H).
o 5.00 (s. 1H), 6.00 (s. 2H). 6.65 (m. 3H), 7.00 (s,
1H). 7.20 (d, 1H), 7.50 (d. 2H). 7.70 (d. 1H).
7.90 (d. 2H). 8.05 (s. 1H). 8.45 (brs, 1H).
LRMS (APCI): 527.0. 527.8 (MH").
T3 —_~_-CF, | H NMR (300MHz. CDCL): & = 3.80 (s. 3H).
| 5.00 (s. 1H). 5.90 (s. 2H). 6.65 (m. 3H). 7.00 (s.




5 (9)

3-{1-(1. 3- Benzodi oxol - 5-yl ) -2-[(4- met hyl phenyl ) sul f onam do] - 2- oxoet hyl } - 1-
met hyl - 1H 6-i ndol ecar boxam de [err] 1

- (3-Di et hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (65ng, O. 34mm| )
was added to a stirred solution :

2- (1. 3- benzodi owoi97@3268 ) - 2- ( 6- car banoyl -1 - et hyl - 1H-3- 10 i n®RSTEPPZRIEE ¢

acid (fromstep (f). 100ng, 0.28 mmol ), di met yl am nopyri di ne (45ny,
0.37mmol ) and p-taluenesul phonanide (53ng 0 3lmmol)..in dichl oronet hane

(5m ) and di methyl formamide (1 n) at rog%vlﬁérﬁ)%ﬁéﬂulrl@ di®ddd- Bhi% Yo RH).
at nosphere. Afte¢r 14h the so]vent was re b6 (P uct was
extracted from IN hydrochloryc acid (50m %%(%QHy%Cll%q % 2“)%950rﬂ)

The organic |ayérs were dried and concentramdStbPGIi ~97g|(NEuHa,)favm f oam
Fl ash col um chiomatoqr aphy elution with

$a%dichloranethane/ 2% net hanal i
gave the product (95n§)* as aj whi 4. [’érﬁ'}lﬁ (NIW[{‘IBO@%) 5CD[@W}%B}'I)
= 2.40 3H). 3.75 (k .05
%ﬁl)r.r]a. 90 (s.(i4),H)7.20 (d.(l . (d. 2403@’{353%(5 'S’ﬁﬁ'%w‘? o }?QJ'(gg]kﬁ'
7.95 (s. 1H. 20 LRVs (APQ): 506 (M ef r.]-I) 6ﬁ<éﬁmilrlé.s620-(dl.5moer6e73p¢d'3ﬂﬁl),ed

by reacting the|conpound of Ex;arrpl%“‘*ZS(f) g@él)?d lllq-ﬁ. ﬁ@%?ﬁj}sgﬁg(m‘ 9ﬂm768 (d,

sul phonam de using the nethod of Exanple 2

37 PCT/ EP97/ 01882 [ e niy).E2oanw.! 191). 8.00 (s. 1H). 9.20 (H. 1H).
Physi cal Data .
LRMS (APCI): 537.0 (MH").
18 CN | "H NMR (300MHz. CD;0D): 5 = 3.75 (s, 3H),
/©/ 4,95 (s. 1H). 5.95 (d. 2H). 6.65 (s. 1H). 6.75 (s,

2H). 7.15 (s. 1H). 7.25 (d. 1H). 7.65 (d. 1H),

7.95 (d. 2H). 8.05 (d. 2H). 8.10 (s. 1H).

LRMS (APCI): 518.3 (MH").

19 CH, | 'H NMR (300MHz. CDCL): 6 = 245 (s, 3H),
Q/ 3.80 (s. 3H). 5.00 (s. 1H), 5.95 (s. 2H). 6.65 (m,

3H), 7.00 (s. 1H). 7.15 (d. 1H), 7.30 (d. 2H),

7.60 (d. 1H), 7.80 (d. 2H). 8.00 (s, 1H), 8.70 (s.

1H).

LRMS (APCI): 507.3 (MH").

30 TH NMR (300MHz. d,-DMSO): 6 = 3.64 (s.

3H), 5.23 (s, 1H). 5.92 (s. 2H), 6.52 (s. 1H), 6.60

I | (d. 1H). 6.68 (d. 1H). 6.90 (s. 1H). 7.03 (d. 1H),

7.35 (d. 1H). 7.60 (dd. 1H). 7.75 (dd. 1H). 7.90

(s. 1H). 8.30 (d. 1H). 8.40 (d. 1H), 8.49 (d. 1H),

8.80 (d. 1H).

LRMS (APCI): 543.8 (MH")

m.p.. 238-240°C dec.

N

* See Preparation !1 for preparation of aromatic sulphonamide

Examples 21-24 were prepared by the method of Exampie 12 from the compounds of

Examples 14. 15. 16 and 20 respectively.



N err] 29 [err] [err]H NVR (400MHz, d[err]-DVSO):
[err] = 2.35 (s, 3H). 3.60 (s. 3H. 3.75 (s, 3H. 5.20 (s, 1H), 5.95 (d.
2H). 6.60 - 8.00 (m 12H). LRVS (Thernospray) 536.4 (IH) 30

[err] [err]H NVR (300MHz. CD[err]OD): [err] = 2.45 (s. 3H),
3.80 (s. 3H. 5.00 (s. 1H). 5.85 (s. 2H), 6.90 (m 4H). 7.00 (s. 1H), 7.20
(d. 1H. 7.40 (weoddReo 7.50 (d. IH), 7.90 (s, IH. LRVS (APCl PCT/BRS/01882
(M{err]). 31 [err] i%rr]H NMR (300MH. CDlerr]OD):
[err] = 3.10 (s, 6H. 3.60 (s. 3H). 5.00 (s, 1H), 5.80 (s, 2H), 6.45 (d.
1H). 6.65 (m 3H). 7.00 (s. olH). 7.20 (d, 1H). 7.40 A1 H. 7.80 (d. 1H).
7.90 (s. 1H). 8.50 (s. 1H{ L (APClI): 536.2 (M o
Jerr] [err]H NVMRY ) [err 34709(s, 3H).
4.80 (s. 1H. 5.90 (d. 2H). ; K
7.40 (m 5H). 7.90 (s, 1H),

"(APCl): 493.8 (Mderr]). 33 [err] wun [erer NVR
(400MHz. CD[err]OD): [ef? . (s, 3H). 4.00 (S "gﬂoo (s. 1H)
5.80 (s. 2H). ° cH, o s
Example Ar Physical Data
Nl)

21

"H NMR (400MHz, CD;OD): & = 3.70 (s, 3H),
5.05 (s. 1H), 5.80 (s, 2H), 6.80 (m. 3H). 6.85 (s.
1H). 7.20 (m. 2H), 7.40 (m. 3H), 7.90 (m. 3H).
LRMS (APCI): 492 (MH").

"H NMR (400MHz, CD,0D): 5 = 3.65 (s. 3H),
5.05 (s, LH). 5.80 (d. 2H), 6.85 (m, 3H). 6.95 (s.
1H), 7.20 (d. 1H), 7.40 (d, 2H), 7.45 (d. 1H), 7.80
(d, 2H), 7.95 (s. 1H).

LRMS (APCI): 525.9, 526.7 (MH").

"H NMR (300MHz, CD;0D): 6 = 3.70 (s. 3H),
5.00 (s, 1H). 5.80 (s, 2H), 6.60 (d. 1H). 6.70 (s.
1H), 6.75 (d. 1H), 7.00 (s, 1H). 7.30 (d. 1H). 7.40
(d, 1R). 7.65 (d. 2H), 7.90 (s, 1 H). 8.00 (d. 2H).
LRMS (APCI): 560.9 (MH").

"H NMR (400MHz, d;-DMSO0): 8 = 3.64 (s. 3H),
4.87 (s. 1H), 5.90 (d, 2H), 6.64 (d, 1H), 6.65 (d.
1H), 6.76 (s. 1H), 7.02 (s, 1H). 7.09 (brs. 1H).
7.20 (d. tH). 7.35 (d. 1H), 7.55 (dd. 1H). 7.60 (dd.
1H). 7.78 (brs. 1H), 7.90 (s, 1H). 8.08 (d. 1H).
8.29 (d. 1H). 8.39 (d. 1H). 8.90 (d. 1H).

Analysis: Found: C. 57.98: H. 4.62: N. 11.58.
C,gHaaN,0,4S: NH;: H,O:

Requires: C. 58.22: H. 4.71: N. 12,12,

O O

W
W

Q
N

%__\

.




6.70(d, 1H).6.80(m2H), 7.20(m 4H). WD 97/ 43260 .

38 - PCT/ EP97/ 01882 LRVS (APCl): 498 (MHerr]). [err]H
NVR (400MHz, d[err]-DMSO): [err] = 3.75 (s, 3H), 5.05 (S. 1H), 5.95 (s,
2H), 6.70 (d. 1H), 6.75 (s, 1H). 6.80 (d, 1H), 7.05 (s, 1H), 7.20 (d, 1H,
7.45 (d, 1H, 7.60 (t. 1H, 7.75 (m 3H), 8.00 (s, 1H . LRVS (Thernospray):
525.7. 527.3 (NWDEVAR6H . 35 [erk [e ﬁmm&z
(300MHz, CDCl[err]): 3.85 (s, 3H), 4.70 (s, 2 , 5.15 (s, 1H), 6.00 (s,

(2||\_/||)_|’[ e?-r ]8 g) 568' OOEgpnpléLsA' E%-é% rl\'re?'eS ﬁ('es;)hreglkgy* thIERlzj\m/eﬁfléér ?)f E@@&e%gﬁ PR g’ompound of
dlerr]-DVBO) : 3. BRarhsle 1 Bhlld thdappropriate agtile. 5. 20 (s, 1H) 5.95 (d, 2H) 6.60 -
8.00 (m 12H), 12.60 (s, 1I—%. LRVS (Thernospray): 555.7 (MHerr]) 37

[err] [err]H N 0 CDCl[err]): [erp]~y=l.10 (t, 3H), 3.55
(s, 2H), 3.60 (s, 3H, 4.0 Ho 4.80 (s, 1H), 5% . 3H), 6.60 (s,
3H), 6.80 (s, ‘1H), 7.00 (d, & Ngg..O(m 3H), 7.75 (Zﬁ\}ﬂ h.80

N
H OMe < 2 A\ H OMe
- ~ |
\ R.RN x N
V.
CH. ‘ ‘CH
o ) o h

CH, ) CH,

Example R,;RgN Physical Data
NO
25 H 'H NMR (400MHz. d-DMSO): & = 2.70 (s,
N
Me _§ 3H). 2.80 (d. 3H). 3.60 (s. 3H). 3.80 (s. 3H), 5.20

(s, LH). 5.95 (s. 2H). 6.70 (d. 1H). 6.75 (s. 1H),
6.80 (d, 1H), 6.95 (s. 1H), 7.05 (s, 1H). 7.20 (d,
1H). 7.40 (d, LH). 7.65 (d, 1H). 7.90 (s. 1H). 8.25
(s, 1H), 12.3 (brs. 1H).

LRMS (APCI): 550.4 (MH").

76 5 H NMR (400MHz, CD,0D): 3 = 2.45 (s, 3H),
[ 2.50 (s, 3H). 2.60 (brs. 4H). 3.65 (s. 3H). 3.70
(brs. 4HD), 3.80 (s. 3H). 5.15 (s. 1H). 5.90 (s, 2H).
6.70 (s, 1H). 6.80 (m. 2H). 6.95 (s. 1H), 7.00 (d,
1H), 7.05 (s. 1H). 7.10 (d. 1H). 7.40 (d. 1H). 7.55
(s. 1H). 7.85 (d. 1H).

LRMS (APCD): 619.9 (MH").




(d. 2H). LRV (APClI): 578.5 (MH). 38 [err]

[err]H NMR (400VvHz, CDCl[err]): [err] = 2.50 (s, 3H), 3.70 (s, 3H), 5.05
(s, 1H), 5.80 (s, 2H), 6.60 (d. 1H), 6.70 (d, 1H), 6.75 (s, 1H), 7.00 (s,
1H), 7.05 (d. 1H), 7.10 (d. 1H), 7.25 (d. 1H), 7.85 (s, 1H), 7.90 (d, I H).

LRVS (APCI): 508.0 (MHerr]). 3 [err] [err]H NWR
(400MHz. d[err]gﬂ\@;}; 3.65 (s, 3H), 3.75 (s. 3H), 5.20 (s, | HcrErsirsss.
2H), 6.60 - 12.40 (s, 1H). Y 97/ 43260

39 PCT/ EP97/ 01882 40[ err] [err]

[err]H NVMR (400MHz. dferr]-DVMBO): 2.40 (s. 3H). 3.65 (s,

5.20 (s. 1H). 5.95 (M. 6.60 - 8.00 (m 11 H). 125&(/ .
[err] [ et (A00OMHz. CD[err]QD): [err] & { (1,2 30
3.75 (s, 3H), 4.35 (q, 5015%s, 1H). 5.95 (s, 2H), 6.80 (

3.80 (s, 3H).

(s. 1H). 7.35 (d. 1H). 7.55 (Qyte), 7.75 (d., 2H). 7.80 7. 9550 one
2H), 8.00 (SZ 1H) . 4 A ["'érr]( H. [éfﬁﬁ?ﬁﬁﬁ (d. om
d[ err]-DVBO): [erggzc ON‘ S, Me,N/\/ \ﬂ/\/\\m

CH, cH, ° ’ CH,

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (128mg. 0.67mmol) was
added t a stired solution of 3-{1-(1,3-benzodioxol-3-v1)-2-[(2-methoxy-4-
methylphenyl)sulfonamido}-2-oxoethyl}-1-methyl-1/4-6-indolecarboxylic acid (the

5 product of Example 17. 300mg, 0.56 mmol), N,N-dimethylaminopyridine (75mg,
0.61mmol) and dimethylaminoethanol (0.17ml. 1.67mmol) in a mixwre of CH,Cl; (9ml)
and DMF (0.5ml) at room temperature under a nitrogen atmosphere. After 12h a fine white
precipitate had formed. The product was removed by filtration and washed with cold
methanol.

10 '"H NMR (400MHz, d-DMSO): § = 2.40 (s, 9H). 2.70 (t, 2H). 3.60 (s. 3H). 3.75 (s, 3H).
4.30 (t, 2H). 5.05 (s, 1H), 5.90 (s, 2H). 6.65 (d, 1H), 6.70 (s, 1H), 6.75 (d. 1H). 6.80 (d,
1H), 6.85 (s, 1H). 7.20 (s, 1H). 7.30 (d, 1H), 7.50 (d, 1H), 7.60 (d, 1H). 8.00 (s, 1H).
LRMS (APCI): 608.9 (MH").

CH, CH,
L X
HO,C NO, Bu0,C 7~ X No,

To a solution of 3-nitro-4-methylbenzoic acid (17.3g 96mmol) in dichloromethane (250ml)

and tert-butanol (35.8¢ +470mmol) at 0°C under niwogen was added 4-
dimethyvlaminopyridine (62 30mmol) and 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride 125.8a 140mmol) and the solution allowed to come 0 room temperature

23 over 1 hour. theu stirred overnight. The solution was poured into 1:1 ethyl acetate : water



3H), 3.80 (s, 3H), 5.20 (s. 1H. 6.00 (s. 2H), 6.70 (d. 1H). 6.75 (s. 1H).
6.80 (d. 1H). 7.00 (s. 1H), 7.20 (m 2H), 7.45 (d. 1H, 7.80 (m 2H), 7.95
(s, 1H), 8.45 (s, 1H). LRVMs (APCl): 506.7 (MHerr]). 43 [err]
[err]H NVR (400MHz, CD[err]OD): [err] = 3.70 (s, 3H), 3.95 (s, 3H. 5.00
(s, 1H), 5.80 (s 2H), 6.60 (d, 1H). 6.80 (s, lH) 6.85 (d, 1H), 7.05 (s, -
‘1H), 7.25 (d, 1Hwoo9nud@e(d, 1H), 7.80 (d. 2H) .90 (s, 1H). 7.FSQG7ERI7/0188}

LRV (Thernospray): 550.0 (MHerr]). 44 [err]
:[err]H NVR (400Mz, CD[err!Oa_l)‘ [err]. = 2.70 (m 2H), 2. ;q_é’s. 85 (m
2H). 3.75 (m 4H) (3e0ngiseqch) amgyhe BTL’ZB’C @‘eflﬂj‘She% Wit (“&Pe" 'Ca@C’B‘De ‘%’ﬁj 33Pf}'a‘°d

(7 le 1|(_§ 33"_23 0 ( S Qﬁq&ékus Jsg%gn (C’R%?ﬁd% dthgni g)led {‘vl@.?% dqrsi jc'\_/%pgrﬁecp 50 (gﬁe tﬂ!k%arec}drﬁr?’zg a

[err]H NVR (300MHzleadb Q). [err] = 3.70 (s. 3H). 3.75 (s. 3H). 4.96 (br.
(1?) | 1% 20_(8. (25') m)wz& &@By}%g.lx?ﬁ{? 4,9?(%}5 2656 3 7 &I . 1604, 1fn s s,
5 1H).
LRMS (Thermospray): 238.4 (MH")

(b) e 6- tert-butv

CH, x NMe,
. 2 Q0™ =, O
tBuO,C NO, tBu0,C NO, 1BuO.C N

10 To a solution of the ester from step (a) (23g 97mmol) in dimethylformamide (100ml) was
added dimethylformamidedimethy! acetal {50ml) and pyrrolidine (20 drops). The solution
was stirred under nitrogen at 80°C overnight to give a dark red solution, which was
evaporated to dryness to give a dark red oil. which crystallised on standing and was used

without further purification.

The crude dimethyl enamine (assumed 97mmol) was dissolved in toluene (850mi) and

hydrogenated overnight at a pressure of 345 kPa (50psi) in the presence of 10% palladium-

on-charcoa] (5g). Catalyst was removed by filtration and solvents evaporated. The residue

was chromatographed on flash silica using dichloromethane eluant to give product as a
20 crystalline solid (12.6g). -

"H NMR (400MHz CDCl,): 1.65 (s. 9H). 6.60 (s. 1H). 7.40 (t. 1H), 7.63 (d, 1H), 7.80 (d.

1H), 8.15 (s, 1H). 8.50 (s. 1H).

(c) - vij -tert-buty
4
Ty B
AN
muoc” XN Buo.c” N
H Me

~
(W]

To a solution of the indole from step (b) (12.5g 37mmol) in tetrahydrofuran (130ml) at 0°C

under nitrogen was added sodium hydride as a 60% suspension in oil (2.282 37mmol).

When effervescence ceased. methyl iodide (3.6ml 37mmol) was added and the solution



WD 97/ 43260 40

PCT/ EP97/ 01882 7.80 (brs. 1H). 7.90-7.95 (m 2H). 12.50 (brs. I H
exchangeabl e). Analysis: Found: C '54.90: H 3.94: N 6.98.
Cerr]Herr]Nerr]derr]S; 0.6 CHCl, Requires: C 55.20: H 4.06: N 7.00.
[err] See Preparation 8 for sul phonam de preparation [err] See.
Preparati on 3 wosuawephonam de preparation [err] See Prepermpyromsd f or
sul phonam de preparation 5 Exanple 46 Et hi/‘f :

3-(4-[2-(6-carbanmoyl - 1- net hyl - 1H 3-i ndol_yl - 2- (1, 3- benzodi oxol -5-

yl Yacetyl]sul f mtme%me)tpgm;gm@uf%ﬂ%f ME¥UHKR| Was stirred for | hour. poured into ethvl
(E)-3-(4-[2-(6- 1ot Wea Lvith 36l Yehehrated(bri -

1. 3- benzodi oxola?%?%?@%%pyft}@&\gmedi‘hﬁ gﬁ%@%ggesh%/jﬁéd ZIzrf)nreb[l)heeHo‘gfe(ei ((\' gghsé) ) and
conpound of Exasvaperarédto flvedgeil Ohitbmam kyntamisated with hvdritieiofl. Bit3affiolen(Spdry tind
5% pal | adi um on-car bon (24ng) was added. The m xture was placed in a
pressure vessel°°8‘rﬁ‘&‘ea(1‘h§/%l)rogen pressure of 345 kPa.(50 psi) was maintai ned
for 48h. The reachMIR (JBoviry EDLRS: 1fds (o903 BR(0BEN efsokacah ! ¥aand 1), 7.60 .
concentrated in vacuo. Flash col'um chromat ography (elution with 5%

met hanol / 90% di Idhl D7 d et Ha8D5 ($51H). gave the product (70ng). [err] H NMWR
(400MHz. CD[ erry olerr]l = .1.20, -3H). 2.60 (t. 2H), 3.00 (t. 2H). 3.75
(S. 3H). 4.05 ('q%me’g‘."%g"‘{)s? '1}#"’3”5). 85 (s. 2H). 6.60 (s. 1H). 6.70 (s.
2H). 6.90 (s. 1H). 7.20 (d. 1H).- 7.30 (d. 2H). 7.40 (d. IH). 7.80 (d. 2H).
7.90 (s. 1H). . .

(d) -2-(3.4- \4

v t
o (0
. o Sa i
N © O oH O
e
tBuO,C N oR > N\ o
U
ARl o
N
BuO,C N I \
o, CH,

To a solution of boron trifluoride diethyl etherate (14ml 132mmol) and triethysilane (40ml

- 10

240mmol) in dichloromethane (60ml) at -78°C under nitrogen was added a solution of the
indole from (c) (14g 60mmol) and benzodioxole ethylpyruvate (14g, 66mmol) in
dichloromethane (80ml) dropwise. The solution was stirred at -78°C for 30 minutes, then
15  quenched with aqueous hydrochloric acid and the organic layer separated. dried (MgSO,)
and evaporated. The hydroxy intermediate was isolated by flash chromatography using
30% ethy] acetate in hexane eluant as a buff solid (19.38g). This intermediate (15g) was
dissolved in dichloromethane (50m]) and triethyl silane (15g) at 0°C under nitrogen, and
trifluoroacetic acid (50mi) was added dropwise over 10 minutes. After 1 hour at room
20  temperature the reaction was quenched with water. and the organic layer separated. dried
(MgS0,) and evaporated. Chromatography on flash silica using ethyl acetate eluant gave
the acid ester as a pale foam (9.33g).
'H NMR (400MHz CDCL;): 1.25 (1. 3H). 3.85 (s. 3H). 4.20 (m. 2H), 5.20 (s. 1H). 5.95 (s.
2H). 6.70 - 8.20 (m. 7H).

() Ethv] 2-1 1 .3-Bepzodioxoi-3-vi)-2-(6-carb




LRVE (APC): 591.9 (Mderr]). 20 WD 97/ 43260 4
1 PCT/ EP97/ 01882 Exanple 47 2-(4-[2-(1

. 3- Benzodi oxol - 5-yl)-2-(6-carbamoyl -1 -nethyl- 1 H 3-indolyl)acetyl]-

sul f anoyl phenyl )acetic acid [err] 5 1M Sodi um hydr oxi de solution (0.57m)
was added to a stirred solution of ethyl 2-(4-[2- (1 :

, 3- benzodi oxol - $oMd7)43ike ( 6- car banmoyl - 1- net hyl - _1H 3 PCT/EP97/01882

"i ndol yl)acetyl]sul fanoyl phenyl) acetate (the -’Br oduct of Exanple 37. 110ng.
0.19mmml ) in aqueous dioxan (8m dioxan:2m Herr]O at roomtenperature.

After I h the solvent was reHayved in vacuo. The reacti o xture was
diluted with ethyl acet ateénd Ny ed into 0.5M hydroclﬂ or :

(50nm) and extracted with efhy 8 (2 x 50nm ). Theoer c |layers were
dried (magnesi um sul phate) and Conten#fated in vacuo to gi ow foam
Fl ash col um chromat ography (el utign wioetr 95% di chl or onet hane / 5t hanol )
gave the product as a white 881N ong). [eriTHTNMVR (402 —DC [err]):

[err] = 3.40 (s. 2H), 3.90 (&
(m 3H). 7.00 (s. 1H). 7,4020 v . 7. 60(d 2H) £ S . 800(s
1H). 8.10 (d, 2H. LRVs (APCl): 549(;'% (MHerr]). Exérrpl es 48- SQE}é\ere made
using the method of Exanple 47. starting with the conpounds of anpl es 45,
43 and 46 respectT¥e) Ysolution of the acid (9.43z 25mmol) in tetrahydrofuran (125ml) was added

carbonyldiimidazole (4.0g 25mmol} and the solution refluxed for 4 hours. The solution

was cooled to 0°C and saturated with gaseous ammonia then stirred overnight. The reaction
5  was concentrated in vacuo and partitioned between ethyl acetate and water. The organic

layer was washed twice with water and brine, then dried (MgSO,) and evaporated. Product

was isolated by flash chromatography using 2% methanol in dichloromethane eluant to

give the amide ester as a pale foam (3.6g).

'H NMR (300MHz dg-DMSO): 1.20 (t. 3H), 3.80 (s, 3H), 4.15 (q, 2H). 5.20 (s, 1H). 5.95
10  (d, 2H), 6.80 - 8.00 (m, SH).

LRMS (Thermospray): 381.1 (MH")

H,NOC ‘
CH, CH,

15 To a solution of the amide ester from step (e) (5.6g 14.7mmol) in terrahydrofuran (60ml)
and methanol (30ml) was added aqueous sodium hvdroxide solution (10ml of 5M.
50mmol) dropwise, and the mixture heated at reflux for 9 hours. Solvents were removed in
vacuo and the residue dissolved in agqueous sodium hvdroxide and washed with
dichioromethane. The aqueous laver was acidified with aqueous hvdrochloric acid and the

20  product isolated by filtration. Trituration with ethyl acetate gave the product as a whire

solid (5.1g).



[err] Exanple Ar Physi cal Data WO
97/ 43260 42 PCT/ EP97/ 01882
48 , [err] [err]H NVR (300MHz. d[err]-DVMBO): [err] =
3.75 (s. 3H). 5.26 (s. 1H). 5.96 (s. 2H). 6.70-6.82 (m 3H). 7.10-7.17 (m
2H), 7.27 (d. 1H), 7.46 (d. 1H). 7.60-7.86 (m 4H). 7.96 (s. 1H). 8.00 (d,
1H) . LRVE (APC woddsesd (MHerr]) 49 . [err] PCT/EPSf/01882 H
NVR (400MHz, CD[err]OD): [err] = 3.80 (s, 3H36 5.05 (s. 1H). 5.80 (d. 2H),
6.60 (s, 1H), 6.70 (d, 1H), 6.75 (d, 1H, 6.90 (s. 1H), 7.20 (d. IH, 7.40
(d, IH), 7.85 (s,HIMyIR GOOBIHzH:-DV$O):S.80(s( et). 2H)5. (sL RS 6(08REI JE). $38.-08.00 (m.
(MHerr]). 50 9 [err] [err]H NVMR (300VHz, CDlerr]QD):
[err] = 2.80 (t, }2%) 3.00 (t, 2H), 3.75 (s, 3H), 5.00 (s. 1H), 5.80 (d,
2H),  6.60 (m 3HLRMS @hherosphdy): 353.52MHY, 1H), 7.30 (d. 2H). 7.40 (d, 1H),
7.80 (d, 2H). 7.90 (s, | H. LRV5 (APCl): 563.8 (MHerr]).

cH,
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 165mg. 0.34mmol) was
added to a stirred solution  2-(1.3-benzodioxol-5-y1)-2-(6-carbamoyl-1-methyl-1H-3-

10  indolyl)acetic acid (from step (f). 100mg, 0.28 mmol). dimethviaminopyridine (45mg,
0.37mmol) and p-toluenesulphonamide (33mg. 0.31mmol) in dichloromethane (5ml) and
dimethylformamide (1ml) at room temperature under a nitrogen atmosphere. After 14h the
solvent was removed in vacuo and the product was extracted from 1N hydrochloric acid
(50ml) with ethyl acetate (2 x 50ml). The organic layers were dried and concentrated to

15 give a fawn toam. Flash column chromatography (elution with 95% dichloromethane/5%
methanol) gave the product (95mg) as a white solid.
'H NMR (300MHz. CD;0D): 6 = 2.40 (s, 3H). 3.75 (s, 3H), 5.05 (s, 1H), 5.90 (s. 2H).
6.60 (m. 3H). 6.90 (s. 1H). 7.20 (d. [H). 7.30 (d. 2H). 7.40 (d. 1H). 7.80 (d. 2H). 7.95 (s,
1H).

20 LRMS (APCI): 506 (MH").

Examples 29-45 were prepared by reacting the compound of Example 23(f) with the

appropriate aromatic sulphonamide using the method of Example 28(g).



Example 51 3-1-(1

. 3-Benzodi oxol-5-y1)-2-[ (4-isopropyl phenyl ) sul f onam dol - 2- oxoet hyl - 6- cyano-
1- nmethyl-1Hindole 5 (a) 6- cyano-| -nmethylindole [err] Cuprous cyani de
(12.8g, 143mml) was added to a stirred solution of 6-bronp-1- nethylindole
(109, 47mol) in N-methyl pyrrolidinone (60m) under a nitrogen 10

at nosphere. Thevoeashéwon ni xture was heated at, 150[err]C for IGWEPWS&
reaction m xture was cool ed and partitioned Bet ween et hyl acetate (200m)
and aqueous anmoni a 200m of WO 97/ 43250 43
PCT/ EP97/ 01882 0.88M . The organic Iayerg Wwashed with brine (3 x 200m ).
dried (MgSg err]) and concentrated. Flas mm echr omat ogr aphy (el ution

wi th 70% hexane/ 30% et hyl acetate) gave the pr ctr8s a crystalline white
solid (5.3g). [err]H NVR (400MHz. CDd [ er .} erHI = 3.80 (s. 3H). 6.60
(s. 1H. 7.25 (d. 1H. 7.35 (d. 1H), JM d. 2H). LRMS (Thernospray):
174.1 (MNHerr]). (b) 3-[1
- (1. 3-Benzodi oxol -5-yl)-2-[(4-1sopropyl phenyl )§*f1| f onam do] - 2- oxoet hyl ] - 6-
cyano-1 -nmethyl- 1Hindole [err] 10

Example Ar Physical Data
N°
29 MeO CH, "H NMR (400MHz, d-DMSO): & = 2.35 (s,
)i)/ 3H). 3.60 (s. 3H). 3.75 (s, 3H). 5.20 (s. 1H),

5.95 (d. 2H). 6.60 - 8.00 (m. 12H).
LRMS (Thermospray) 536.4 (MH")

30 ﬂ "H NMR (300MHz. CD;0D): & = 2.45 (s. 3H),
s” ~CH, 3.80 (s. 3H). 5.00 (s. 1H). 5.85 (s. 2H), 6.90

(m. 4H). 7.00 (s. 1H), 7.20 (d. 1H). 7.40 (d,

1H). 7.50 (d. 1H), 7.90 (s, 1H).

LRMS (APCI): 512.1 (MH").

31 N Nite; "H NMR (300MHz. CD;0D): 6 = 3.10 (s,

X 6H). 3.60 (s. 3H). 5.00 (s, 1H), 5.80 (s, 2H),

6.45 (d. 1H). 6.65 (m. 3H). 7.00 (s. 1H). 7.20

(d, 1H). 7.40 (d. 1H). 7.80 (d. IH). 7.90 (s.

1H). 8.50 (s. 1H).

LRMS (APCI): 536.2 (MH").

32 N "H NMR (300MHz. d;-DMSO): 6 = 3.70 (s,
X ; 3H). 4.30 (s. 1H). 5.90 (d. 2H). 6.65 (d, 1H).
6.70 (d. 1H). 6.80 (s, IH). 7.10- 7.40 (m. SH).
7.90 (s. 1H), 8.00 (d. 1H). 8.50 (d. 1H). 3.80 (s.
1H).

LRMS (APCI): 493.8 (MH'_).
33 o, "H NMR (400MHz. CD;0D): § = 3.80 (s.
——:\::E 3H). 4.00 (s. SHY. 5.00 (s. 1H), 5.80 (s. 2H).

6.70 (d. 1H). 6.830 (m. 2H)}, 7.20 (m. 4H).




The title conmpound was prepared using the nethods of Exanples 1(d),
3, but starting with the conpound of step (a)
6- met hoxycar bonyl -

1.30 (d, 6H)
(s, 1H.
15 2H).
(ML err]).

6.65 (d.

7. 60wcsyr/a3deh ,
aamﬂeSZS[l(l

1H),
7.

Lo T X

1 -ethylindole.

3.00 (m 1H),
6.70 (d,

[err]H
3.80 (s. 3H),
1H), 7.00
85 (d. 2H)

HIP- -

8.20 (3 1H.

I n place of

NVR (400MHz, CDCl[err]): [err]
5.00 (s, 1H), 6.00 (s, 2H
(s, 1H), 7.20 (s, 2H), 7.40 (d,

LRVE ( APQF)T/EID201882

. 3- Benzodi oxol
- 20 6- (2H
44
1. 74nmmol ) and ¢
3-{1-(1. 3-benz
oxoet hyl }-6-cy
0.58mmol ) int
at nosphere of
Further aliquo
oxi de (52mg, O
further 24h. T
product was pu

J Y'l

E_L\'

1.2.3.4-tett

I OU]JTU'J_yI lJIICTI_y"I
azol -5-yl)-1Hi 4

2 and

6. 60

i butyl tin
pdi oxol - 5-yl
hno- 1- et hyl
bl uene (10n
ni trogen for
s of trine
2mol ) wer ¢
ne reaction
ified by fl

33 PCIT 1

FPO /T01 [err]
oxi de j(
) - 2- r(ZYfgeprop}
-1Hindole (the
) and the soluti
14h. Tl c anal y{
hyl silyl azi de ((
. added and heat if
was cool ed and ¢

THINMRHMDWF&FQ,,Z NEBQ)US Z518.75 (s,
were added to a sol ution

PHP»e’rﬂfﬁ §Ss bH).onEn{sd 8H).26.7¢ (d. 1H),

I a I
§19&£9h% Pﬁg ﬁ@ ?% é2nd’er
i1 H), Shisneld 1 Hn costp(rel 4), r7erscim, @ml),
8n1 i 74mmol ) and di butyl ti
é %H ontinued at reflux for

L QRMS THRintdipray 118257 Ushe 31H)

ash _columm_chrogmt ography (gradi ent el ution fro

m

95% di chl or one
giving a pale

hane33 5% ny
bi nk solid

0% di

bt hanol
100 )

CHINMB 2000tz CRIOY%s 386 iin3H),)4.70
(s, 2H), 5.15 (s, 1H), 6.00 (s, 2H), 6.80 - 8.00
(m, 14H) 11.95 (s, 1H).

LRMS (Thermospray): 505.4 (MH")

MeO
<
N
<

"H NMR (300MHz, d,-DMSO): 3.65 (s, 3H),
3.75 (s, 3H). 5.20 (s, 1H) 5.95 (d. 2H) 6.60 -
8.00 (m, 12H), 12.60 (s, 1H).

LRMS (Thermospray): 555.7 (MH")

"H NMR (400MHz, CDCLy): 5 = 1.10 (t, 3H),
3.55 (s, 2H), 3.60 (s, 3H), 4.00 (q, 2H), 4.80 (s,
1H), 5.75 (s, 2H), 6.60 (s, 3H), 6.80 (s, 1H),
7.00 (d, 1H), 7.25 (m, 3H), 7.75 (s. 1H), 7.80
(d, 2H).

LRMS (APCI): 578.5 (MH").

38

TH NMR (400MHz, CDCly): 3 = 2.50 (s, 3H),
3.70 (s, 3H), 5.05 (s, 1H), 5.80 (s, 2H), 6.60 (d,
1H), 6.70 (d, 1H), 6.75 (s, 1H), 7.00 (s, 1H),
7.05 (d, 1H), 7.10 (d. 1H), 7.25 (d. 1H), 7.85 (s,
1H), 7.90 (d. 1H).

LRMS (APCI): 508.0 (MH").

"H NMR (400MHz, d;-DMSO): 3.65 (s, 3H),
3.75 (s, 3H), 5.20 (s. IH), 5.95 (d. 2H). 6.60 -
3.00 (m. 13H). 12.40 (s, 1H).




[err]H NVR (300MHz, d[err]-DMSO: [err] = 1.20 (d. 6H, 3.00 (m 1H), 3.80
(s, 3, 5. 10 (s 1H), 5.95 (s, 2H). 6.70 (d, 1H). 6.75 (s, 1H), 6.80 (d.
1H. 7.10 (s. 1H. 7.25 (d. 1H), 7.40 (d. 15 2H), 7.60 (d, 1H. 7.75 (d,
2H), 8.00 (s. 1H). LRV (APCl): 559 (M—I[err]) Exanpl e 53

6- (Am nonet hyl ) - 3-1-(1, 3- benzodi oxol -5-yl)-2-[(4-isopropyl phenyl ) sul f onam d
0-2- 20  oxoet o o7kseet hyl - 1H-i ndol e WD 939 43260 /EP97/01882

45 PCT/ EP97/ 01882 [err] Sodi um bor ohydri de (213rrg,

5.6mml )* was added—si; .)IV]I_y to—a v garousty Stig m\d%){.bmlﬁ JH)%

. 3-benzodi oxol - S-yl )-25[ (4-} sul f onam do] - 2- oxoet

yl
5 1-methyl-1Hindole (t el 6. @.JQQMHW(S?QGMM‘D)JQ ¢l
CoCI[err] 6H[ err{] O (200ny,

tenperature undegr a ni trogdn- at m)s er.e. Af E%ﬁngho%%éﬂ"éagm IQQ\%S Ié"(grrpl et ¢

and 2N hydrochlgric acid (4m) was added drfopwi se. Stirring was conti nued
until the black jprecipitatel had dissolved. |The npthanol was remnved in.

vacuo and the prloduc#itas elxt h@d"w/ﬁ?ﬁ t & NYR (00 Ez PR pan2 ¢S 0ndHD).
10 and ethyl acgtate (50m )| T rgani c | e [ e <
& 5 Ss(s""’“ﬁs) 4589 Fgg%blfct%'l g—gha.% (s.

(MgSO err]) and Jconcentrated. “ThE& crude prgduct was puri
col uim chromat ography (el utjon with 90% di dIﬁH)_rGmyﬂnamld)./6m%s.nﬁ-t)har.‘io'l(d! P,

acetic acid) giving a brownf gum The residue was di ssalved.| t hapol ..
(10M) and stirrled with chaycoal for 30 ni nfs’-> ¥} Uﬂai’ﬂbﬁfiféﬁbr}c@ﬁ&eﬁ'ﬁrg??%

a14

gave the productf as a yellow oil. 2H). 8.00 (s, 1H).
27 NP CH, H NMR (400MHz. d;-DMSO): 8 = 3.40 (s,
x | 3H). 3.80 (s, 3H), 5.20 (s. IH). 6.00 (s. 2H),

6.70 (d. 1H). 6.75 (s. IH). 6.80 (d. 1H). 7.00 (s.
1H), 7.20 (m, 2H), 7.45 (d. 1H), 7.80 (m. 2H),
7.95 (s, 1H), 8.45 (s, 1H).

LRMS (APCI): 506.7 (MH").

43 CO;Me H NMR (400MHz, CD,0D): 8 = 3.70 (s,
Jg 3H), 3.95 (s, 3H). 5.00 (s, 1H), 5.80 (s. 2H),

6.60 (d, 1H). 6.80 (s, 1H). 6.85 (d, 1H), 7.05 (s,

1H), 7.25 (d, 1H). 7.40 (d. 1H), 7.80 (d. 2H).

7.90 (s. 1H). 7.95 (d. 2H).

LRMS (Thermospray): 550.0 (MH").

a3 S o TH NMR (400MHz, CD,0D): 3 = 2.70 (m,
A 2H), 2.75 (s. 3H), 2.85 (m. 2H). 3.75 (m. 4H).
= 3.95 (s, 3H), 5.25 (s. 1H), 6.00 (d. 2H). 6.80
(") (m. 3H), 7.10 (s, 1H). 7.40 (d. 1H). 7.50 (d.
0 1H), 7.60 (d. 1H), 8.05 (s. 1H), 8.30 (d. 1H).
8.80 (s, 1H).

LRMS (APCI): 619.9 (MH").
13 o~ "H NMR (300MHz. d,-DMSOY: 8 = 3.70 (.
o8 3H). 3.75 (s. 3H). 4.96 (br. 1H). 5.90 (d. 2H).
Coyve 6.70-6.78 (m. 2H). 6.84 (s. 1H). 7.10 (brs. 1H).

7.22 (s. 1H), 7.32 (d. 1H).7.40-7.60 (m. 4H).




15 [err]H NVR (300MHz. CD[err]OD): [err] = 1.20 (d, 6H. 2.95 (m 1H).
3.65 (s. 3H). 4.20 (s. 2H), 5.00 (s. 1H), 5.80 (d, 2H). 6.60 (d, 1H, 6.70
(d. IH). 6.75 (s, 1H), 6.80 (s. 1H, 7.00 (d. 1H. 7.25 (d, 3H), 7.40 (s.
1H), 7.80 (d, 2H). LRVS (Thernospray): 520.4 (Mderr]). 20 Exanple 54
3-{1-(1

. 3-Benzodi oxol - wosmse [ (4-i sopropyl phenyl )quofonam dol - 2- oxoeaidyyERer/61862. 5-
di hvdr o- 1H 2- i ni dazol yI )-I - rret hyI 1H i ndol e V\D 97/ 43260

46 : Q8 a hionhospnha ‘
7.7 mmol) was afided to 3-{ 1 . 3-benzodi ..°~ W} RO 1% (m. 2HY. 1230 (brs.
I sopropyl phenyl } sul f onam d¢] - 2- oxoet hyl '} {6HGx&HAseablei®t Nyl -1 Hindole
(the product of {5 Exanpl ¢ 51. 800ng. 1.54mol) in a mxture of ethanol
(10m) and watef (5 drops)| The reaction w s\nh alﬁe@uad G. SR 190xHVE. 9 Ns 61981 | Ny
for 14h. After tooling the|solvent was re 0$%u§ % t he residues
purified by flash colum chromatography (eut' h e % t chl or onet hane
/2% rrethanol ) tp give a brown oil. This refRegsrenas 58205/ 65N, 7.00,

et hyl enedi am ne} and the reaction m xture heated at reflux for 3h. After
cooling the 10 et hyl enediam ne was renoved in vacuo. Hydrochl oric acid
(10m ) was adde = and I GRS .'_,..7“",,,.. e —wastregd—wi-th
di chl or omet hane &nd met harol . Iash go umm chronat ogr aphy (el ution W|th 80%
di chl or onet hane/ 20% nSxetPaepatatibAdIfjreniphynayadeprepasationoduct as a white solid.

Lerr]H NVR (3002442 dé'e%r};rlﬁar[z)l't\{osr(x) )t :for[sgfpillna;i&é pzrgpagzgi’on(SH) - 2.80 (m 1M, 3.80

(s. 3H, 3.95 (

O

C TN (

) o o 0

in., ,, o)
uos ——p
N\
HN N H.N
o \CH: = o

CO:Et CO,Et

Ethvl  (£)-3-(4-[2-(6-carbamoyl-1-methyl-1 H—3-indolyl)-_-( 1.3-benzodioxol-5-yl)acetyl]
10 sulfamoylphenyl)-2-propenoate (the compound of Example 41, 0.24g, 0.40mmol) was

dissolved in ethanol (5ml) and 5% palladium-on-carbon (24mg) was added. The mixture

was placed in a pressure vessel and a hydrogen pressure of 345 kPa (30 psi) was

maintained for 48h. The reaction mixture was filtered through Arbocel™ and concentrated

in vacuo. Flash column chromatography (elution with 5% methanol/90% dichloromethane)
15 gave the product (70mg).

'H NMR (400MHz. CD;ODY: & = 1.20 (1, 3H). 2.60 (t. 2H), 3.00 (t. 2H). 3.75 (s. 3H). 4.05

(Q. 2H). 5.05 (s. 1H). 5.85 (s. 2H). 6.60 (s. 1H). 6.70 (s. 2H). 6.90 (s. 1H). 7.20 (d. 1H).

7.30 (d. 2H). 7.40 (d. 1H). 7.80 (d. 2H). 7.90 (s. 1H).

LRXMIS (APCIY: 591.9 (MH").



15 4.80 (s, 1H), 5.85 (s, 2H). 6.70 (d. 1H. 6.75 (d, IH. 6.80 (s, 1H).
7.20 (d. 2H. 7.35 (s. 1H, 7.40 (d, 1H, 7.55 (d. IH. 7.60 (d, 2H), 8.05
(s, 1H). LRMS (Electrospray): 559.1 (MHerr]). Exanple 55 20

3-{1- (1. 3- Benzodi oxol - 5-yl ) -2-[ (4- net hyl phenyl ) sul f onam do] - 2- oxoet hyI} 6 b
rono-1- nmethyl-1 Hindole WO 97/ 43260

PCT/ EP97/ 01882 [wooyusehe title conpound was paepared fromthe @Gﬁ‘ﬂ"g&?’fﬂmf
Exanpl e 13(a). using the nmethods of Exanples 1 (d), 2 and 3. and using

4- met hyl benzenesug phiRiie m’;de in place of 4- iosopropyl benzenesul phonam' de in
‘the last step. 5 NNR(SOOM-lz CDCI[err : = 3H).
'3.70 (S. 3H) 4. ¥-& -Benzgdiogolt: ,_.m:v ney. e l’ £ ;~. ) A

(d. 1H), 6.75 (s. . N 705(d IH) 7.20(d. 2H) 740(s
1H), 7.80 (d, Zmﬁwm : xanpl e 56 10

3-{1- (1, 3- Benzodi oxol - - 2-[ (4-isopropyl phenyl ) subf onam do] - 2- oxoet hyl } -
6- brono- 1-net hyI-lH—(nd err] The title compou epared fromthe
‘conmpound of Exanple 13( sing® t he net hods of Exa (dy. 2° and 3. 15
‘[err]H NVR (300MHz, d[err ‘ ePr] = 1.20 (d, 6H). "191) 3. 60
(s. 3H), 5.00 (s. 1H S > N—S

N
HN
o} CH, CO.Et o CH, CO,H

5 1M Sodium hydroxide solution (0.57ml) was added to a stirred solution of ethyl 2-(4-[2-

9

(1,3-benzodioxol-5-yl)-2-(6-carbamoyli-1-methyl-1 H-3-indolyl)acetyl}sulfamoylphenyl)
acetate (the product of Example 37. 110mg. 0.19mmol) in aqueocus dioxan (3ml
dioxan:2ml H,O) at room temperature. After 1h the solvent was removed in vacuo. The
reaction mixture was diluted with ethyl acetate and poured into 0.5M hydrochloric acid
10 (50ml) and extracted with ethyl acetate (2 x 50ml). The organic layers were dried
(magnesium sulphate) and concentrated in vacuo to give a yellow foam. Flash column
chromatography (elution with 95% dichloromethane /5% methanol) gave the product as a
white solid (90mg).
'H NMR (400MHz. CDCl;): = 3.40 (s. 2H), 3.90 (s, 3H). 5.20 (s, LH), 6.00 (s, 2H). 6.80
15  (m, 3H). 7.00 (s, 1H). 7.30 (d. 1H). 7.60 (d. 2H). 7.65 {s. 1H). 8.00 (s. 1H). 8.10 (d, 2H).
LRMS (APCI): 549.9 (MH").

Examples 48-50 were made using the method of Example 47, starting with the compounds

of Examples 43, 43 and 46 respectively.

(o
N
203
n.o
N-S,
H Ar
H.N I )
1 N
i o
20 o
Example Ar | Physical Data




5.90 (s, 2H), 6.70 (m 3H). 6.85 (s. 1H). 6.95 (d. 1H. 7.00 (d. 1H). 7.40
(d. 2H. 7.60 (s. 1H), 7.75 (d. 2H). LRVM5 (APClI): 568.9. 571.2 (M4).

Anal ysis: found C 54.82: H 4.39: N 4.53;
Cerrl]Herr]Nerr]derr]SBr.Herr]Orequires C. 55.20: H 20 4.63: N
4.77. WO 97/ 43260 :
PCT/ EP97/ 01882wiotohmbae E) - 3- [ 3-{ 1- (1 . 3- henzqdi oxo-5 PCT/EP97/01882
-yl)-2-[(4-isopropyl phenyl ) sul fonam dol -2- ~

oxoet hyl }-1 - nmet-h Gui - 3

(9.5mg. 0. 042 MR SMHz G- DQMSQY: 357 3.75 (5. |
benzodi oxol - 5- 8% 4011 Y- 961 Y. 6.705-F(@TP-
1-methyl - 1H i S Zg%ng,; ALY %5.' gtsﬁy(ﬁ’m

acrylate (0.044 SH)o 718617 (mnd). )7.2nel. 1H), 7.46

; OfYirf Ki m, 0 ,
tenperature undler a nitrog¢n atnosphere. The'gﬂ'Ztélbglh%\]lsg’ﬁﬁé?%ge%sg?})r%?? X

for 2h. After ¢ooling the I xture was pourled, it o brine (50m) and 10
extracted withjethyl acetate (2 x 50m ). The organic | ayers were washed
with water (50i), dried (MySOerr]) and clomBMRARCEN520! Gl a grey foam

(Fj):JE:Ih}c g?gﬁr{a?ﬂaﬁ p }Ilsoa/?r?e;;;l: ;i the pr qduc? as (a pa| e‘: ?/Eefq%bvf? Se{"nzfo (s,
[err]H NMR (40pMHz. CDCl [efr err] = 1.[3H)( 65 6N H).15. &B(d( 2H), 360, (s. 31 H)
gg‘ m) A gt?) 520 ?'S,?’Ol(kﬁ'j SR ?qj?oo(df T, 675 (@ 10). 6.9 (5. 30, 7.50
(d. 1H), 7.40 (d, 1H), 7.85 (s, 1H), 7.90 (d,
2H), 8.00 (d. 2H).

LRMS (APCI): 536.0 (MH").

50 2 CoH ‘H NMR (300MHz, CD;0D): & = 2.80 (t,
' 2H), 3.00 (t, 2H), 3.75 (s, 3H), 5.00 (s, 1H).
5.80 (d. 2H), 6.60 (m, 3H), 6.90 (s. 1H), 7.20
1 (d, 1H). 7.30 (d. 2H). 7.40 (d. 1H), 7.80 (d,
2H). 7.90 (s, |H).

LRMS (APCI): 563.8 (MH").

=

0

vi-1H-
5
(@) -cvano-1- v
a0 — a0
Br N\ NC N
CH, CH,

Cuprous cvanide (12.8g. 143mmol) was added to a stirred solution of 6é-bromo-1-
methylindole (10g. +7mmol} in N-methylpyrrolidinone (60ml) under a nitrogen
10 atmosphere. The reaction mixture was heated at 1530°C for 48h. The reaction mixture was

cooled and partitioned berween ethyl acetate (200ml) and aqueous ammonia (200ml of



1 H, 7.20 (d. 1 H. 7.35 (d. 2H). 7.40 (s, 1H), 7.80 (d. 1H), 7.85 (d,
2H), 8.20 (brs. 1H). LRVS (Thernospray): 589.5 (MH{err]). 20 :
(B)-3-[3-{1-(1

. 3- Benzodi oxol - 5-yl)-2-[(4-isopropyl phenyl ) sul f onam dol - 2- oxoet hyl }-1 -

met hyl - 1H 6-1i ndol yl ] - 2- pr openoi ¢ aci d WO 97/ 43260 .
149 wo 97/43886°T/ EP97/ 01882 [err] Ethyd PCT/EP97/01882
(E)-3-(3-1-(1, 3- benzodi oon 5-yl)-2-[(4-isopropyl phenyl ) sul f onam do) - 2- oxoe
thyl -1- nethyl-1H r t fa 5

'120nmg. 0. 2mol ) mcgsédﬂg c‘fg‘"p 'mﬁq%rﬁgﬁﬁ‘h@g“g’; 9’?‘3’% E’a& ro lerEHarFﬁd (Z"égso‘) and
~met hanol (5m). Scmbncmmédndxshdﬁhﬁm clsaharbgrophy((©lu€oh with 7I0% INx@id) 3 0% sthablahethte)

.and the m xture was heated to reflux. with stirring. After 3h the sol vent
‘was renoved in vacﬂ%eQﬁ@r?%‘ﬁﬁPGmf@‘W"ﬁi?lf%@t eg from I N hydrochl oric

-acid (50m) with SPok JREN. ¥ ARl 8D RYSIS F7€ | 7.
(MS™) and conceﬁggy;g%gﬁ}ﬁff%gl)on b?/gof(s ?1 c@ﬁun&nchrﬁgatnggrggqg B 7.70
(gradi ent el utidon (@r24).100% di chl oronet hane to 90% di chl or onet hane /10%

met hanol /1% ace 10 duct as a pale green foam

(90nmg). [err]H N@%"&S&?’[Zﬁf&”%ﬁ = 1.30 (d. 6H. 3.00 (m 1H),
3.80 (s. 3H. 5.00 (s. 1H. 5.95 (s, 2H, 640(d, 1H), 665(m 3H) 6. 90
(s. 1H), 7.20 (m 3H), 7. 35 (d. 2H) 7_.40 , d
2H). LRMS (Thern‘osfb}ay (1 3-Bengodipyalndrvid-2-

10
The title compound was prepared using the methods of Examples 1(d). 2 and 3, but

starting with the compound of step (a) in place of 6-methoxycarbonyl-1-ethylindole.

'H NMR (400MHz, CDClL;): & = 1.30 (d, 6H), 3.00 (m, 1H), 3.80 (s, 3H). 5.00 (s, 1H),

6.00 (s, 2H). 6.60 (s, 1H). 6.65 (d. 1H). 6.70 (d. 1H), 7.00 (s, 1H), 7.20 (s, 2H), 7.40 (d,
15  2H), 7.60 (s, 1H), 7.85 (d. 2H). 8.20 (s. 1H).

LRMS (APCI): 516.2 (MH").




3-[3-(1-(1. 3- Benzodi oxol -5-yl )-2-[(4-isopropyl phenyl ) sul f onam dol - 2- oxoet hy
| -1- methyl-1H 6-indol yl ] propanoic acid [err] WO 97/ 43260
50 PCT/ EP97/ 01882 10% Pal | adi um on-carbon (10ng) was
added to a stirred solution of (E)-3-[3-(1-(1.3-
benzodi oxol - 5-yl)-2-[ (4-i sopropyl phenyl) sul f onam do] - 2- oxoet hyl }- 1
-nmethyl - 1H 6ywd #pieies! 1 - 2- propenoi c acid (the conpound of ExmwmmﬂiszSOrrg
0. |4nmmol) and anmonium fornmate (64ng. O. Smml) ina 1.1 mxture of
t et rahydr of ur an ang et hanol 5 (10m total). The mxture was stirred at
reflux for 48h. |Itered t hrough Arbocel TMag gongentrated. The

h A

sh col umm chr omat ogr ap
“di chl or onet hane /

Y gbving the product as l Hy NVR
(300MHz, CDCl[err]): 1. 56(d 6H), 2.70 (t, 2H), 3HP, 3.60
(s, 3H. 4.95 (s, 1H, 5.00 (¥~ 72 6. 60 L 4H), N7-90 (d,
1H), 7.10 (s. 1H). o\, 10 , 7.80 (d, 2H 1

(Thernospray): 56 ~ 5 L

'3-{1- (1. 3-Benzo#t oxoY-5-Y ) - 2- sopr opy! phenyt) 3yrT oivani dbl - 2- okoe

1 -methyl- 15 6- (4H 1, 26t ri aZol - 3-yl ) - 1H-i ndbl en[ err] Di €85 hyl f of mani de

di methyl acetal (10m) was added t6~gg{ 1-(1.3- beHEodl oxol - 5-yl)-2-

[(4 i sopr opyl pheny! ) sul f onani doft2- oxoeth | }- CH,
- met hyl - 1H 6-i ndol ecar boxam de (the

Trimethylsilylazide (0.23ml. 1.74mmol) and dibutyl tin oxide (32mg, 0.2mmol) were
added to a solution of 3-{1-(1.3-benzodioxol-5-yl)-2-[(4-isopropyIphenyl)sulfonamido]-2-
5  oxoethyl}-6-cvano-1-methyl-1H-indole (the product of Example 51. 300mg. 0.58mmol) in
toluene (10ml) and the solution was heated at reflux under an atmosphere of nitrogen for
14h. Tlc analysis showed incomplete reaction. Further aliquots of trimethylsilylazide
(0.23ml, 1.74mmol) and dibutyl tin oxide (52mg, 0.2mmol) were added and heating was
continued at reflux for a further 24h. The reaction was cooled and concentrated. The crude

10 product was purified by flash column chromatography (gradient elution from 95%

dichloromethane /5% methanol to 90% dichloromethane /10% methanol) giving a pale

pink solid (100mg).

'H NMR (300MHz. d,-DMSO): & = 1.20 (d. 6H), 3.00 (m. 1H), 3.80 (s, 3H), 5.10 (s, 1H).

5.95 (s, 2H). 6.70 (d, 1H). 6.75 (s. 1H), 6.80 (d. 1H). 7.10 (s. 1H). 7.25 (d. 1H), 7.40 (d.
15~ 2H), 7.60 (d, 1H). 7.75 (d. 2H), 8.00 (s. 1H).

LRMS (APCI): 559 (MH").

20 vl-1-methvl-1H-indo



conpound of Exanple 28. 180ng, 0.36 nmol) and the slurry was heated at
reflux for 48h. 20 The sol vent was renoved in vacuo and the residue

redi ssolved in glacial acetic acid (8m ). Hydrazine hydrate (12ng.

4.68mmol ) was added and the solution heated at reflux for 24h. After
cooling the crude product was extracted frombrine (50mM) wth ethyl .
acetate (2 x 50wOP7/43%e organic |ayers were dgs ed (MySJ err] ) PEREPI7/01882
concentrated. Flash columm chromat ography (elution with 96% di chl or onet hane
/ 4% nmet hanol gave tde desired 25 product as a pale gell ow solid. WO
97/ 43260 51

PCT/ EP97/ 01882 [errg (30QvHz. CDCl [err]): [err] =

(s. 3H). 5.00 (s. 1H. 5780 (g 2®)5 5.90 (brs. 1H), 6.60 5= 6080 (s.
1H). 7.00 (d. 1H). 7.20 ( 4745 (d. 1H), 7.80 (d. 2H). 0 lgs.g-- H) .
8.20 (s. 1H). LRVB (AP 53000 (M err]). —» WD 97/ 43268 N-
52 BCTRGP97/ 01882 Exanpl e 61 2-(1 N
. 3- Benzodi oxol - 5- y].Y% t hyl riisopropyl silyl 0 t‘, -1H
i ndol yl Jacetic acid 5 (a)\‘:H 6- Pwgt oxvnet hyl - 1- met hyTi ndol e \g’_r'r]
3 3
CH, CH, cH, CH,

Sodium borohydride (213mg, 5.6mmol) was added slowly to a vigorously stirred solution

of 3-{1-(1 ,3—benzo§lioxol-5-yl)-2-[(4-isopropylphen_vl)sulfonamido]-z-oxoethyl }-6-cyano-

5 l-methyl-1H-indole (the product of Example 51.-290mg. 0.56mmol) and CoCl,.6H,O
(200mg, 0.834 mmol) in methano! (12mil) at room temperature under a nitrogen atmosphere.
After 2h the reaction was complete and 2N hydrochloric acid (4ml) was added dropwise.
Stirring was continued until the black precipitate had dissolved. The methanol was
removed in vacuo and the product was extracted from water with dichloromethane(50ml)

10 and ethyl acetate (50ml). The organic layers were combined, dried (MgSO,) and
concentrated. The crude product was purified by flash column chromatography (elution

with 90% dichloromethane /10% methanol /2% acetic acid) giving a brown gum. The

residue was dissolved in methanol (10ml) and stirred with charcoal for 30 mins. Filtration

and concentration gave the product as a yellow oil.

15 'H NMR (300MHz, CD,0D): & = 1.20 (d, 6H). 2.95 (m. 1H). 3.65 (s. 3H), 4.20 (s. 2H),
5.00 (s. 1H), 5.80 (d, 2H). 6.60 (d. 1H), 6.70 (d. 1H). 6.75 (s, 1H), 6.80 (s. 1H), 7.00 (d.
1H). 7.25 (d. 3H), 7.40 (s. 1H). 7.80 (d, 2H).

LRMS (Thermospray): 520.4 (MH").




To a solution of 6-nethoxycarbonyl-1-nethylindole (prepared by the nethod
of Exanple 1(b), but using 6-brono-1-nethylindole in place of

6- brono-1-et hylindole, 5g) in tetrahydrofuran (30m ) at -70[err]C under a
nitrogen atnosphere. was added diisobutyl 10 al um nium hydride (66m of a
1.0M solution in tetrahydrofuran) dropwise with stirring. The solution was .
stirred at - 70Gyoapnaddge M Ns then warned to rgem tenperature f@crirovenss
The m xture was diluted with water (100m ) and partitioned between ethyl
acetate and aqueousosodi um hydr oxi de. The aqueous | ayer_was re-extracted

wi th ethyl acetat e(a Q nbl ned organi c extracts were<0°r

evaporated to giveycr prodyct 15 whi ch was purifie

acuat at e/ 20% hexane el uaht

3 theo
subtitle conpound as a cle iI WRi ch solidified on standi ng 1 o)-.°
[err]H NVR (400MHz, rr] = 1 60—¢S. [err]H) ) (SFH)

4.80 (d. 2H). 6.45 { 0 7.05 (d. 1H). . 60

(d. 1H). LRMS (TherJ M—I[err]) 20 ( %‘r}
. 3-benzodi oxol - 5N ) yd oxya e [err] Lithi
pot assi um hydroxi de (31.4g¥Hand tetrabutyl amoni uky bomi de (4.Chg) wer
dissolved in a mxture of 1.4-dio Q; 120nt) and ter (120m ). Pipe
25 (21g, 140mmol) was added to%Hhis VI gorously stirred ice-cold mGtkure:
and after 10 m nutes brormf orm (12.2m 140mmol) was added dropw se over

-30 mi nutes. Stlrrln? WO 97/ 43260
PCT/ EP97/ 01882 Diethy dlthlophosphate (1.3ml. 7.7 mmol) was added to 3-{1-(1. a-benzodxoxol—:-yl)-" -[(4-

isopropylpheny!)sulfonamido}-2-oxoethyl}-6-cyano-1-methyl-1 H-indole (the product of
5  Example 51, 800mg. 1.5mmol} in a mixture of ethanol (10ml) and water (5 drops). The
reaction was heated at retlux with stirring for 14h. After cooling the solvent was removed
in vacuo and the residues purified by flash column chromatography (elution with 98%
dichloromethane /2% methanol) to give a brown oil. This residue was dissolved in .
ethylenediamine and the reaction mixture heated at reflux for 3h. After cooling the
10  ethylenediamine was removed in vacuo. Hydrochloric acid (10ml) was added and the
resulting precipitate was filtered and washed with dichloromethane and methanol. Flash

column chromatography (elution with 80% dichloromethane/20% methanol/5%NH;) gave

the product as a white solid.

'H NMR (300MHz. d,-DMSO): § = 1.20 (d, 6H). 2.80 (m. 1H), 3.80 (s, 3H), 3.95 (s. 4H).
15  4.80 (s, 1H), 5.85 (s, 2H). 6.70 (d. 1H). 6.75 (d, 1H). 6.80 (s, 1H). 7.20 (d, 2H). 7.35 (s.

1H), 7.40 (d, 1H). 7.55 (d. 1H). 7.60 (d, 2H), 8.05 (s, 1H).

LRMS (Electrospray): 559.1 (MH").




continued for 20 hours at anbient tenperature. Water (500m ) was added and
the m xture warnmed to dissolve the precipitate. After washing with

di et hyl et her. the aqueous solution was acidified with concentrated

hydrochl ori c acid. The crude carboxylic acid intermedi ate was isol ated by
extraction with diethylether and evaporation in vacuo. The residue was 5 -
di ssol ved in net woensateo00m ) and acidified wijh 20 drops of coPCRERNQIEEH
sul phuric acid. The solution was heated to reflux for 2 hours. then cool ed
and evaporated in vacuo. The residue was dissglved in diethylether and
washed with water. The organic fracgjon ywas dri ed (magneéium sul phate), and
concentrated in vacuo. Flash chromato® «a’p rUS L-Or onet hane as
eluant. and then recrystallisation frofgdil gave 1 3.2g of 10
‘the subtitle conmpound. (mp. 93-95[err]Q§ gOMHz. CDCl [err]):
[err] = 3.35 (d, 1H exchangeable). 3. 77 (s. (d, 1H). 5.95 (s,
2H), 6.80 (d. 1H. 6.90 (s. IH. 6. 920 s . \Thermospray): 228.5
(MNH err]) 15 (c¢) Met hyl 2- (1. 3- b&nzg ol - B-ylé'a bromoacetate [err]
"Hydrobromc acid (20m of 62%W v sol u®io n water) was added to nethyl

2- (1. 3- benzodi oxql-5-yl)-2-hvdroxyacetate (from st b 52mm in
t ol uene (200m). AthféHPéﬁmPPWg"M ep@“hg"ﬂf"s&‘? ﬁ%“@d‘ﬁ‘igﬁé Meee\?% a‘i)%?éﬂ“’ds
and the organic | aygEaig R 2{&:) zana\saﬂﬂr@rn@d-mezavlbe@e;xeeuxpﬂ&ﬁmlae% pHleEof 08
flash chromat ographed ng wth dichl oronethane. and then
crystallised with ldstmthsp;dneﬂulwpnmdb ingkealast steper r | H NVR ( 300MHz.

CDC[err]): [err]

6.2 (d 1), -7 0o B NMASoOMEZEDCEy 55 030 (g Sy 37096 s s 1) S8 (arr) B
(s, 1H), 6.65 (d, 1H). 6.70 (d. 1H), 6.75 (s. 1H). 6.90 (d, 1H). 7.05 (d. 1H), 7.20 (d. 2H),
7.40 (s, 1H), 7.80 (d, 2H). 8.20 (brs. LH). '

y

$

SeRR:

The title compound was prepared from the compound of Example 13(a), using the methods

of Examples 1(d). 2 and 3.

15 'H NMR (300MHz, di-DMSO): § = 1.20 (d. 6H). 3.00 (m. 1H). 3.60 (s. 3H), 5.00 (s. 1H),
5.90 (s, 2H), 6.70 (m, 3H). 6.85 (s. 1H). 6.95 (d. 1H). 7.00 (d, 1H). 7.40 (d. 2H). 7.60 (s.
1H), 7.75 (d, 2H).

LRMS (APCI): 568.9. 571.2 (MH").
Analysis: found C. 54.52: H. 4.39: N. 4.33; C1-Ha:N2O:SBr.H- 0 requires C. 53.20: H.

20 4.63:N.4.77.

a 57



(d) Met hyl 2- (1. 3-benzodi oxol -5-yl)-2-[6-(hvdroxynet hyl)-1-nethyl - 1H 3-
I ndol yl ] acetate WO 97/ 43260 54

PCT/ EP97/ 01882 [err] 2.6-Dinethyl pyridine (0.12m ) was added to a stirred
solution of nethyl 2-(1,3- benzodi oxol -5-yl)-2-bronpacetate (fromstep (c).
273ny, 1mml) and 6- (hydroxymethyl)- 1 -nethylindole (fromstep (a). 161ny.
1 mol) in ankygenasedi net hyl f or mami de (2nl),,at 5 anbi ent pefresRiisRe.
under a nitrogen atnosphere. The sol ution wa heated to 80[err]C for 3
hours. The reac ion mXxture was cogl ed.. ang -artltloned betmeen

di et hyl et her and g - EUADHAMD b X3 : .
sul phate) and e
(using diethyl ‘e
col ourl ess foam

gH#esi um

=Dropenvate

e subtitle conmpound as a

[err]H NVR (300MHz. lerr]): [err] = 1.64

(t, 1H exchangeall , 3H), 3.76 (s, 3H), 4. H, 5.16 (s,

1H). 5.90 (s. 2H© 6.85 (d. IH), 6.90 0ss 7.063 (d, 1H)

7.08 (s, 1H), 7.31 (AN 7. 4H.¢d. 1H). LRV (Ther nospr3
-5

(M err]) 15 (e) -
2- (1. 3- benzodi oxo0l8-Y -[1 : -thyl) 1H 3-
I ndol yl Jacetate [efr] lChI Jr ot r ol ) added
to a sol ution of -1TeRhy B;(l.S
CH,
e, CH,

Palladium acetate (9.5mg. 0.042mmol) was added to a stirred solution of 3-{1-(1,3-
- 5 benzodioxol-5-vl)-2-[(4-isopropylphenyl)sulfonamido}-2-oxoethyl} -6-bromo- 1 -methy)-
1H-indole (the product of Example 56. 200mg, 0.35mmol). ethvl acryvlate (0.043ml.
0.44mmol), triethyvlamine (0.146ml. 1mmol) and tri-o-tolylphosphine (32mg. 0.1mmol) in
acetonitrile (10ml) at room temperature under a nitrogen atmosphere. The solution was
heated at reflux for 2h. Afier cooling the mixture was poured into brine (50ml) and
10 extracted with ethyl acetate (2 x 50ml). The organic layers were washed with water (50ml),
dried (MgSO,) and concentrated to give a grey foam. Purification by flash column

chromatography (elution with 95% dichloromethane /5% methanol) gave the product as a

pale vellow foam.

"H NMR (400MHz. CDCL): § = 1.30 (d, 6H). 1.35 (t, 3H). 3.00 (m. 1H). 3.75 (s. 3H).
15 4.30 (q, 2H). 5.00 (s, 1H). 5.95 (s. 2H), 6.40 (d. 1H), 6.70 (m, 3H), 6.90 (s. 1H). 7.10 (d,

1H), 7.20 (d. 1H). 7.35 (d. 2H). 7.40 (s, 1H), 7.80 (d, 1H), 7.85 (d, 2H), 8.20 (brs. 1H).

LRMS (Thermospray): 589.5 (MH).




20 benzodi oxol -5-yl )-2-[6-(hydroxynethyl)-1-nmethyl-1H 3-indol yl]acetate
(from step (d). 260ng. 0.74mmmol ) and im dazole (100ny. 1.47mol in
anhydrous di nethyl formam de (3m ). After 3 hours the m xture was
partitioned between diethyl ether and water. the WO 97/ 43260

PCT/ EP97/ 01882 organi c | ayer was separated and washed with water. The
organi c | ayer WW©%149268 (magnesi um sul phate)9 and the sol ventPGTERIVRESS
vacuo. The residue was flash chromatographed (using 50% di chl or omet hane.
50% hexane as eluent) to give the subtitle conpound (3050p) as_an oil. 5
[err]H NVR (300MHz. CDO feryHR. [err] = 1.00-1.20 (m XiH) 74 (s. 3H).
3.75 (s. 3H. 4.95 (s. 2B (s, 1H) 5.90 (d, 2H), 06

(d. 1 H. 6.91 (s. 1H), .03 (s. 1H), 7. 7936 (d
1H). LRMS (Thernospray): rrs']) 10 (f) N-S
2- (1. 3- Benzodi oxol - 5-yl ) - : - (triisogropylsily re\hy | §-
I ndol yl ] acetic ar%itd [err] ptitl rrpound,.,was Rr epar ed t he od
of Exaanerro TP OUTO Qf st ("300MHA
CDA [err]): [err] =M.03-1.22 (rgs,21H)> 372(s 3Hp. 4.96 (s. ZH), 5. 18 (s.
1H), 5.91 (s. 2H), 6.72 (d. 1 H). 6.88 6.90 (s, 1H). 7.00 (d k).

7.06 (s. 1H). 7.36 (s, 1H, 7.37 (d, EH) RI\/IS (Thernospray): 497.1 CH,
(Mierr]) Ethyl (E)-3-(3-1-(1,3-benzodioxol-53-y1)-2-[(4-isopropylphenyl)suifonamido]-2-oxoethyl-1-
methyl-14-6-indolyl)-2-propenoate (the product of Example 57, 120mg, 0.2mmol) was
dissolved in a 1:1 mixture of tetrahydrofuran and methanol (5ml). Sodium hydroxide
5  solution (0.6ml of IN NaOH) was added and the mixture was heated to reflux with stirring.
After 3h the solvent was removed in vacuo and the product was extracted from IN
hvdrochloric acid (50ml) with ethyl acetate (2 x 50ml). The organic lavers were dried
(MgSO;,) and concentrated. Purification by flash column chromatography (gradient elution

from 100% dichloromethane to 90% dichloromethane /10% methano!l /1% acetic acid)

10 gave the product as a pale green foam (90mg).
'H NMR (300MHz. CDChL): 6 = 1.30 (d. 6H). 3.00 (m. 1H), 3.80 (s. 3H). 5.00 (s. 1H).
5.93 (s, 2H), 6.40 (d, 1H), 6.65 (m. 3H), 6.90 (s. 1H), 7.20 (m. 3H), 7.35 (d. 2H), 7.40 (s,
1H), 7.80 (d, 1H). 7.90 (d, 2H).
LRMS (Thermospray): 578.0 (MNH,").

15




20 (9) 3-{1 -(1
. 3- Benzodi oxol -5-yl ) -2-[ 2- et hyl - 4- et hyl phenyl ) sul f onam do] - 2-
oxoet hyl )-6-(triisopropylsilyloxymethyl)-1-nethyl-1Hindole [err] WO

97/ 43260 PCT/ EP97/ 01882
1- (3- Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (113ng.
O 59mMmol ) waswrslgashep0 a stirred sol ution PCT/EP97/01882

2- (1. 3- benzodi oxol -5-yl)-2-[ 6- (triisopropyl soilyl oxynet hyl ) -

1-met hyl - 1 H 3-i ne acetic Cj 250 49 ),
N, N- di met hyl ar’r‘p%’o%‘)&ﬂa%i’d‘f’h‘é“ %ﬂf%q?g‘ ‘HW"gmﬁrﬁdj’ 4 ol P‘Sféédsiﬂ“b‘f%'n m"Eg ?[ %“%9‘-:-
Preparation | BenzolibQdiom1)9-[RHiabRbpyIplendhsiofinias NatRifyBrl -metifyl- GO
temperature under a nitrogen atnosphere. After 12h the reaction m xture was

poured into 1deptwb2,~mmmc eidd (soreppennd aktiampled ki 139me childrmabt Aethe
(2 x 50m). Th ?_,[,; CleL8S o onsil;a g4 (W%qe%{ lelmﬁmofﬁ&ﬂcg,gt;t%sﬁ
oam ash uti1on wt

to give a yell o ol“urm r omat ogr aphy
di chl or onet ﬂaneldna%ﬁgtnmmx)urgwesﬂm ammu\ttbamm%mye)d afterad trotgh Arbacel™L0

H NVR (400MHz. CDO [ 1.15
Eanrr]?:H) 2. gs egd C‘B}q?mr@edgé{’f qre»zfpam ‘saseb'ﬂ?gd b ﬁﬁ%%w(cgf Wmﬁéw@.

1 5. 80 6, . 5 Wy
7H)10 (m 2|(_|)S gS? (ﬁé}_éﬂ&'ﬂ @\‘E%e/ 6’ rK&thﬁ:l) éﬁ)l th@?ﬁ{él;]%gs%t)e ﬁ?ang) (S H)

(M err]). 15 HH\)MR @G00MHz( TDCL;): a = 12> (@, 6H) 2.70 (t, 2H), 3.00 (m. JH) 260 (s, 3H).

. 3-B di I I t
oxoe'ta Ei/lo} I gx?h§§ég§cg}1#ét %y&fses'%){@r@ ﬁ@l‘{i{)l—gl ng%l ’F}e{r)(ﬂ]daq}e{?’?}agfﬁv ?h“?b‘;r?i (S’m
fluoride (382maH),2.80%@man) sweoradepd to a stirred solution of the

LRMS (Thermospray): 563.6 (MH").

H, \< _NH CH,
CH, N CH,

o

Dimethylformamide dimethylacetal (10ml) was added to 3-{1-(1.3-benzodioxol-5-yl)-2-
[(4-isopropylphenyl)sulfonamido]}-2-oxcethyl }-1-methyl-1 H-6-indolecarboxamide (the
compound of Example 28. 180mg, 0.36 mmol) and the slurry was heated at reflux for 48h.
20 The solvent was removed in vacuo and the residue redissolved in glacial acetic acid (3ml).
Hydrazine hydrate (12mg. 4.68mmol) was added and the solution heated at reflux for 24h.
After cooling the crude product was extracted from brine (50ml) with ethyl acetate (2 x -
50ml). The organic lavers were dried (MgSO,) and concentrated. Flash column

chromatography (elution with 96% dichloromethane /4% methanoi} gave the desired

I~
(¥l

product as a pale yellow solid.



conmpound of step (g) (380ng, 0.55 nmmol) in acetonitrile (6m) at room

t enper at ure under 20 a nitrogen atnosphere. After 12h the m xture was
poured into 1M hydrochloric acid (50m) and extracted into ethyl acetate (2
x 50m ). The organic fractions were conbined, dried (MgSgJ err]) and
concentrated in vacuo to give a yellow foam Flash colum chr ona%ig%'
(eluting wth 98Wwodasdser onet hane /2% net hanols)) gave the pr oduct te
solid (242ny). 2 5 [err]H NVR (400MHz. CDCl[err]): [err] = 1.15 (t. 2H).
2.30 (s. 3H). 2.6 . Sy. 33H) I, 0555 (2K, £ (19 5.  2.8%0
(s. 2H. 6.60 (m w""é%‘b\dﬁ%@qﬁ’:"6.'9‘%0?5{1.315)1%%. £5H f"é’?‘i‘ﬁ*&’.’??’*}% t
2H). 7.20 (s. 1H) (brB.100. 6.60 (s1BH). 6.80 (WOHD77.0@ b0 H). 7.20 (d. 2H). 7.45 (d. 1H), 7.80 (d. 2H).
7 PCT/ EP97/ Q1882 LRMS (Thernospray): 538.2 (MNH err]).
Exanpl es 62- 64 wer @08s-dFr&t By Hhe net hods of Exanple 61. but using the
appropriate sul ph ' . & _ Itimate step. [err] Exanple Ar
Physical Data N e?’ri %g%g%:g 3309 BATY [err] [err]H NVMR (300MHz.
CDCl[err]): [err] = 1.05 (d. 18H), 1.20 (m 3H). 2.40 (s, 3H, 3.75 (s,

3H), 4.95 (s. 3H). 5.95 (s, 2H). 6.70 (d, 2H). 6.75 (s. 1H), 6.80 (s. IH,
6.90 (d, 1H, 7.00 (d, 1H, 7.10 (d. 1H. 7.20 (d. 1H), 7.40 (s. 1H, 7.90
(t, 1H, 8.25 (s, 1H).



LRVS (APCl): 668.0 (MHerr]). 62(b) [err]H NWR
(400VHz. d[err]-DVMBO: [err] = 2.30 (s. 3H). 3.60 (s, 3H). 4.50 (s. 2H).
5.00 (brs. 1H). 5.10 (s. IH. 5.90 (s, 2H. 6.60 (s, 1H, 6.65 (d. 1H).
6.80 (d, 1H. 6.85 (s. 1H, 6.90 (d. 1H, 7.10 (d. 1H, 7.15 (d. 1H. 7.20
(d, 1H), 7.25 (s. 1H), 7.50 (s. 1H), 7.70 (t, 1H). 12.50 (s, 1H). LRMS.
(Thernospray) .woéhsssed MH err]). 63(a) err] PCT/EPHIUIBAR
(400MHz. CDCl[err]): [err] = 1.10 (d. 18H),-1.15 (m 3H), 3.40 (s. 3H),
3.65 (s. 3H). 4.45 (s. 2H). 4.90 (s. 3H). 590(s 2H). 6.60 (m 3H). 6.90
(d. 1H. 7.00 H¥ﬂmﬂﬁ.ﬂ7 30(5 1H) . 740(d 2H) . 785(d 2H). 8.05 (s.
1H) . LRVS (APCI, A ACRTH: b : loxvmethv)-14-B€r 1] H NMR
(400MHz, d[err]=D . 6 J

.58 MMEPQ?/MBBZ (s. 3H). 4.45 (s. 2H). 4.50 (m 2H).
'5.00 (brs. IH). 5.05 (s. 1H). 5.80 (s. 2H). 6.60 (s. 1H). |f;|?65(d. (lH). K
.6.75 (d. 2H. 6.85 (d. 1H, 7.00 (d. 1H. 7.25 (s. 1H, 7.40 (d. 2H). 7.80

(d, 20, 12.4 (@S- difhdroldfiilinREdRmIoRy) - 523 4 (M.

_ =z
> HO m
o N ' ce—p A N\
‘. CH
OMe CH, 3

To a solution of 6-methoxycarbonyl-1-methylindole (prepared by the method of Example

1(b), but using 6-bromo-l-methylindole in place of 6-bromo-1-ethylindole. 5g) in
tetrahydrofuran (30ml) at -70°C under a nitrogen atmosphere. was added diisobutyl'
10  aluminium hydride (66ml of a 1.0M solution in tetrahydrofuran) dropwise with stirring.
The solution was stirred at -70°C for 15 mins then warmed to room temperature for 2
hours. The mixture was diluted with water (100ml) and partitioned between ethyl acetate
and aqueous sodium hydroxide. The aqueous layer was re-extracted with ethyl acetate and
combined organic extracts were dried (MgSO,) and evaporated to give crude product
15  which was purified by flash column chromatography using 80% ethy] acetate/20% hexane
eluant to give the subtitle compound as a clear oil which solidified on standing (4.1g).
"H NMR (400MHz, CDCl;): = 1.60 (s. IH). 3.80 (s. 3H). 4.80 (d. 2H). 6.45 (s. 1H). 7.00
(s. 1H). 7.05 (d. 1H). 7.35 (s. 1H). 7.60 (d. 1H).
LRMS (Thermospray): 162.3 (MH")
20
(b) v] 2-(1.3- ioxol-3-v])-2-hv:

<o ( o) _

Lithium chloride (11.8g). potassium hydroxide (31.4¢) and tetrabutvlammonium bromide

(4.5g) were dissolved in a mixture of 1.4-dioxane (120ml) and water (120ml). Piperonal

19
th

(21g, 140mmol) was added to this vigorously stirred ice-cold mixture. and after 1) minutes

bromoform (12.2ml 140mmel) was added dropwise over ~30 minutes. Stirring was



64(a) [err] [err]H NVMR (400MHz, CDCl[err]): [err] = 1.05
(d, 18H), 1.20 (m 3H), 3.60 (s, 3H). 3.80 (s, 3H). 4.60 (s, 2H), 4.90 (s,
3H). 5.85 (s. 2H). 6.60 (m 4H), 6.90 (d, 3H), 7.00 (d, 1H), 7.35 (s, 1H),
7.80 (d, 2H). 8.10 (brs, 1H. LRV (AP ): 723.0 (MH err]). 64(b)

[err]H NVMR (400MHz, CDCl[err]): [err] = 2.00 (brs. 1H). 3.60 (s. 3H). 3.75
(s. 3H), 4.60 (swadf4a326d. 70 (s, 2H). 5.00 (s. }‘H) 5.80 (s, 2HFPCRER@OIs§2
*1H). 6.70 (d, 1H), 6.75 (s, 1H), 6.80 (s, 1H), '6.85 (d, 2H). 6.90 (d. 1H)
7.10 (d, 1H), 7.20

Preparation 2 for & PB‘FF?#&H%E&S? éd' bi%;?l Beﬁé‘%hé?u&éf\gqg%bogm?) \‘gas aLigedr .']n)d the mmure

3-{1- (1, 3- Benzedi oxtmed 1y ldissalvd (thm@wamey—aﬁemh&myﬂMi@mmemumeanmqirébuasoman
ethyl }- 6-(hydroxynethyl)-1-nethyl-1Hindole 5 (aq)i

3-{1- (1, 3- Benzodi o%®& acsi&nd)w@ fqr\gequdwmahlﬁ@% Bej pﬂhqmqes@rtfoah!mcerbamezmedme
oxoet hyl } - 6- (met hoxyc T l &

p)r(epar gd} usi ﬁ]g the&%se?ﬁlggg%ggexéﬁégﬁ%%tsh %F%‘%E&%( %}d R‘%pgrgg&gfn u ’st g‘!’rj?%hdggs“’“
wi th 6-brono-| -iret diydolvedért meihnnqjl(mmxlpﬁncﬁacmmithm tigobs'; ofiaineentrated snlphmid avid.

10 wth the sul phonam de of Prepara nt od , of Exa :
(b) pﬂvz solution was heated to re m: I%oarl"lhours en coo ela and ev. aporate m vacuo The

3-{1- (1. 3-Benzodi %ghuéwxé h.sé’m&éd%nrmétnﬂéﬂﬁeﬂammw PRy wat& The BafEh#Ofeacion was
oxoet hyl | - 6- (hydr oxymet hyl ) - 1-net hyl - TH-i ndol e
dried (magnesium sulphate), and concentrated in vacuo. Flash chromatography using

dichloromethane as eluant, and then recrystallisation from diisopropylether gave 13.2g of
10 the subtitle compound. (m.p. 93-95°C)

'"H NMR (300MHz, CDCl,): & = 3.35 (d, 1H exchangeable). 3.77 (s. 3H). 5.07 (d, 1H).

5.95 (s, 2H), 6.80 (d. 1H). 6.90 (s. 1H). 6.92 (d. 1H).

LRMS (Thermospray): 228.5 (MNH,:)

15 Methvl 2-(1.3-benzodioxol-5-vI)-2-bromoacetate

D (O

Hydrobromic acid (20m! of 62%w/v solution in water) was added to methyl 2-(1.3-

benzodioxol-5-yl)-2-hvdroxvacetate (from step (b). 11g. 52mmol) in toluene (200ml).

After stirring for 3 hours the aqueous layer was removed and the organic layer was
20 evaporated in vacuo. The residue was flash chromatographed, eluting with

dichloromethane, and then crystallised with diisopropylether and hexane.

"H NMR (300MHz. CDCLy): & = 3.76 (s, 3H). 5.26 (s. 1H). 5.95 (s. 2H). 6.70 (d. 1H). 6.92

(d. 1H), 7.09 (s. 1H).

m.p.: 39-41°C

~J
W

S-v)-2-[6-(hvdroxvmethvD-1-methvi-1 H-3-




WD 97/ 43260 59
PCT/ EP97/ 01882 [err] Lithiumalum nium hydride (15ng, 0.2 mmol) was added
slowy to a stirred solution of nethyl 3-

{1- (1. 3- benzodi oxol - 5-yl ) -2-[(2-met hoxy- 4- et hyl phenyl ) sul f onam do] - 2- oxo-
et hyl } - 1-met hyl - 1H 6- i ndol ecar boxyl ate (fromstep (a). 220ng, 0.4mol)-in 5
t et rahydr of ur svo 43t under a nitrogen at m}jphere After 2h BCY/ERS7ALES2 |

equi val ent (30ng) of lithiumalum nium hydride was added and the m xture
was warmed to roomtenperature. After 1h ethyl acetate
added and the product extracted from 1N hydrochl ori,8-3
;acetate (2 x 50m ). The conbi ned organic |ayers wee (

10m ) was carefully

~concentrated in vacuo. Purification by flash col unm@I0 V_ou@|t ogr aphy
‘(elution with 95% dichl or e /5% nmet hanol ) gave the prdu h-8H,a white
'solid (13 0Onmp). [err ﬂmﬁz CD[err]OD): [err %o (s, 3H), 3.55
(s. 3H), 3.75 (s. N 2H), 5.15Ps, ]}Q 5 2H), 6.70 (s,
+1H), 6.75 (m 3H). 685(s 1H) & 695(d 1H), , 7.25 (d, 1H).

. 7.35 (s. 1H), 7.85 (d, [err]H). LRMS (Therrmspray) 5@.,7 (MHerr]).

. Anal ysi s: ' Found: C 61.00; H 5.12: N 5.19.

%C[ err]H err] N[ e@rﬂ;igea{ Oﬂ»%a@&h[ﬁrnﬂi Qias addedReSIW fs@ged Golubidn O nidthyd. 3-21,3-N.
:5.27. mp.= he title conmpound was separated into its

E nd| vi dual enahmzodtex@l -Sugli-Adpremagneiatg (o SIPAS)- LI mmod) nd26-diygiroxymethy)-

flowrate of 1 7 X "

1 0.6% trifluor ogéxé{tg]émg@ P‘%‘H%‘”BQ% Q%{Hle‘t ﬁﬁmﬂfﬁgﬁgd‘ggg& di eg’ggirn?jﬁc?%ﬁ{j@ n’M b

5 ambient temperature. under a nitrogen atmosphere The solution was heated to 80°C for 3

| hours. The reaction mixture was cooled. and partitioned between diethylether and water,
separated and the organic layer dried {magnesium sulphate) and evaporated in vacuo. The

residue was flash chromatographed (using diethyl ether as eluant) to give the subtitle

compound as a colourless foam (273mg).

10 'HNMR (300MHz. CDCl;): 8 = 1.64 (t, 1H exchangeable). 3.72 (s, 3H), 3.76 (s, 3H), 4.79
(d, 2H), 5.16 (s, 1H). 5.90 (s. 2H). 6.73 (d, 1H), 6.85 (d. 1H), 6.90 (s, 1H), 7.03 (d, 1H),
7.08 (s, 1H), 7.31 (s. 1H). 7.40 (d. 1H).
LRMS (Thermospray): 333.9 (MH")

~

iPr— ?i ’
iPr CH,
Chlorotriisopropylsilane (0.19ml. 0.88mmol) was added to a solution of methyl 2-(1.3-
20 benzodioxol-3-vI1-2-[6-(hydroxymethyl)- 1-methyl-1/-3-indolyl]acetate  (from step (d)
260mg. 0.74mmol) and imidazole (100mg. 1.47mmol} in anhvdrous dimethylformamide

(3ml). After 3 hours the mixture was partitioned between diethyl ether and water. the



were detected at 220nm and had retention tinmes of 32mn and 39mn. 25 The
enantioneric purity was checked by chromatographing 100[err]l of the el uent
fromthe above separation. using a Chirai pakTM AD columm (25 x 0.46cm a
flowrate of 1Im/mn and a 70:30 m x of hexane:iso-propylal cohol with 0.3%
trifluoroacetic acid and 0.2% WO 97/ 43260 60
PCT/ EP97/ 01882 diwblykxnes ne added as eluant. The products were eerEPyraIssat
220nm and had retention tinmes of 15.5m n and 1§§1’ n. Exanpl es 66 and 67 were
g; ggg; S? i g% St ?_8 gﬁtarggr%f: glg%egzg%gggyx@a?e[de%% ‘ush‘% P&étrt]le\xgter. '?Hel %Pg%ﬁ%"‘a%rs \\%]; dried
Physi cal Data N[ er {rhagabsium sulphate). akEthd solvent remiced Jill M¥bo.( IHOMeKidue was flash
CDCl[err]): 2.40 (s. 3H. 3.25 (s. 3H), 3.40 - 4.00 (m 2H), 3.70 (s. 3H..
4.80 (d. 2H), 5.05chrematpgiphed (gsing 50% Fiqhlorgmeghane. 0% bexane aoeipent)togive de subtitle

Cort1h R ( a0ome g CRRREPRRN, 207t RS o 360 (s 5,
3.70 - 3.90 (ms3 2HH NMRQ3¢EH2HIDCE): 60= (00-118)(m. R1HR 3(B+. (s] 3). 35599 JHh, 4.95 (s.
2H). 6.60 - 7.65 (4 19 36: 950 (omd 6 (. 1. 3348 18 €4 is. 11, 7.00 (. 11, 7.03
(s, 1H). 7.34 (s. 1H), 7.36 (d, 1H).
LRMS (Thermospray): 510.4 (MH").

10 ()
T e
N
OEt o OH
R

N

iPr .0

ili‘r’?i N‘

' iPr CHa

The subtitle compound was prepared by the method of Example 2 from the compound of
step (e).

'H NMR (300MHz, CDCl;): 8 =1.03-1.22 (m. 21H). 3.72 (s. 3H). 4.96 (s. 2H), 5.18 (s.
1H). 5.91 (s, 2H), 6.72 (d, 1H). 6.88 (d. 1H). 6.90 (s, 1H). 7.00 (d. 1H). 7.06 (s. 1H). 7.36
(s. 1H), 7.37 (d, 1H).

LRMS (Thermospray): 497.1 (MH")




LRVS (Thernospray): 537.4 (MH ) Exanple 68
2- (1. 3- Benzodi oxol -5-yl )-2-(5-brono-1I| -net hyl -1H 3-indol yl )acetic acid 10
(a) 5-Brono- 1-net hylindole [err] WO 97/ 43260

PCT/ EP97/ 01882 Sodi um hydri de (440ng of a 60%
di spersion in paraffin wax) was added to a stirred sol ution of _
5- br onoi ndol e wasBfgse 10nmol ) in di net hyl foré;am de (20m ) at pewhrenviss:z
tenperature under a nitrogen at m)sphere 30 m nut es net hyl

p-t ol uenesul ph 5 11mn? rﬁ@i ed. After 20 hours the m xture
was partiti oned é‘S PPIBPRIGPY -"e‘h"'é? umide hydioghloride 6l 3mga 0iS9mmok wasias
separated and vwaghed :H’H S\Mu‘lgﬁ\ BRLEI 3-8 o b SRl \ﬁ)-l’- '@I"Sm \qgﬂv?&ygﬁgxyvzés

(magnesi um sul phate) and the solvent was renoved i e resi
purified by fl dsmerbnll-lmﬁ-m&uid]mttmgr agdhy (fromi ngeﬁo%)heﬂaﬁtaz 50%mmol), N.N-

di chl or onret han | uant uct as a .va id [err]H

N:\/R (300MHz, c%tﬂ"‘f‘gﬁ n°"%'é‘$’?ﬁ ?JB %‘ég‘(“g’“&gl# 'g namigl Xfy"?“ %SW‘J"PFB

(7 M%I[7 (d] ) 1|(_%) l!l)l\‘/lg%qﬁ . BSinfudlel) i dichloréethtne {érii1) ah%ﬁn(tzﬁﬁérmﬁoﬁﬁdé} ‘a fitrogen

err

2-(1.3-benzodi esmﬂsmrsﬁﬁez 125 they rgaqsion TRStUFR Was| ppuged) mmmlh}@rodﬂmoeaq@(sqmm

g (61D'3[T9t hyl py Ehgbﬂﬁc&eg »\7 ﬁ.”&.éhléﬁ@éle:ﬂ%ée@ X S%mq) SﬁnL. Bx[gggxc %’r%cnons were éned (MQQO.,)
and concentrated to give a yellow foam. Flash column chromatography (elution with 98%

dichloromethane /2% methanol) gave the subtitle (95mg) as a white foam.

10 'H NMR (400MHz CDClL): § = 1.00 (1, 3H), 1.10 (d. 18H), 1.15 (m, 3H), 2.35 (s, 3H),
2.50 (q, 2H). 3.60 (s. 5H). 4.90 (s. 2H). 4.95 (s. 1H), 5.80 (s, 2H), 6.65 (m. 3H), 6.70 (s,
1H). 6.90 (d. 1H). 7.05 (s. 1H). 7.10 (m. 2H). 7.35 (s. 1H). 8.00 (d. 1H).

LRMS (Thermospray): 677.4 (MH").

Tetraethylammonium fluoride (312mg, 2.18mmol) was added to a stirred solution of the
compound of step (g) (380mg, 0.55 mmol) in acetonitrile (6ml) at room temperature under

20  anitrogen atmosphere. After 12h the mixture was poured into 1M hydrochloric acid (S0ml)
and extracted into ethyl acetate (2 x 50ml). The organic fractions were combined. dried
(MgSO0,) and concentrated in vacuo to give a yellow foam. Flash column chromatography
(eluting with 98% dichloromethane /2% methanol) gave the product as a white solid
(242mg).

35 "H NMR (400MHz. CDCl,): 8 = 1.15 (1. 2H). 2.30 (s. 3H). 2.60 (q. 2H). 3.60 (s. 3H). 4.75
(s. 2H). 5.25 (s. 1H). 3.80 (s, 2H). 6.60 (m. 3H). 6.30 (s. 1H). 6.95 (d. 1H). 7.05 (s. 1H\.
7.10 (d. 2H). 7.20 (s. 1H). 8.00 (d. [H).



benzodi oxol - 5-yl)-2-bronpacetate (from Exanple 61(c), 1.75g, 6.43mmol) and
5-brono-1I- nethylindole (fromstep (a), 1.35g) in anhydrous

di met hyl formam de (10m ) at anbient tenperature. under a nitrogen

at nosphere. The solution was heated to 80[err]C for 8 hours. The reaction
m xture was partitioned between diethylether and water. separated and the
20 organi ¢ |wependsiso ed (nmagnesi um sul phat &), and evapor at ed PCR/EPHI882 The
resi due was flash chronat ographed (using 50%di chl or onet hane and 50% hexane
‘as eluant) to give the subtitle _qorrpogr&g,as a colourless oil (1 .98Q).
[err]H NVR ( 300MUERMELEhqpirrgy): P& (MNHG)-72 (s, 3H). 3.74 (s. 3H). 5.09
(s. 1H). 5.92 (s. 2H), 6.75 (d. 1H. 6.85 (d. 1H). 6.88 (s, 1H. 7.10 (s.
1H). 7.15 (d. 1H), 7.28 (d. 1H). 7.55 (s. 1H). 25 LRVS ( Ther nospray):
402.0. 404.0 ( MHEsamples 62-6¥ were prepared by the methods of Example 61. but using the appropriate

575 iégégenmdl °XQﬁlbﬁaryak.%&e%ﬁﬂhi'p%&ﬁ%aé;{é%t hyl - 1H 3-i ndol yl ) acetic acid WO

PCT/ EP97/ 01882
[err] .Aqueous sodi um hydr oxi ¢g .7m of 1M was addedoto a solution of
met hyl 2-(1.3- benzodi oxol - %y ( 5-cbr QU;? 1 -nmethyl -
1H 3-indol yl )acetate from (b)o fo'

o O O
, 4. 98M0l) in a 3: Ace |pf Yt hanol
and 1.4-di oxane at anbient tenperatyre. ATha m xture was heat eq) N,
reflux for 1 hour before reco j
Lve

nd renovi ng the orgapFrossql vents in
vacuo. The residue wase €dyss @

C ifn water and aci dif i ed Wit hydrops_of
concentrated hydrochl er+§ atrd.->TheNresul tant preci pi tatf’eSwasNext r a® ed
wi th diethyl egher. drieditmagnesi um®ul phate) and the sol vent #enoved in
vacuo. The residue was crystallised fromdiisopropylether to give the
subtitle conpound (1.59Q).

Example Ar Physical Data
N°
62(a)* -~ | "H NMR (300MHz. CDCl;): & = 1.05 (d. 18H), 1.20
N | (m, 3H). 2.40 (s, 3H), 3.75 (s, 3H), 4.95 (s. 3H). 5.95
F (s, 2H), 6.70 (d, 2H), 6.75 (s. 1H). 6.80 (s. 1H), 6.90

(d, 1H). 7.00 (d, 1H), 7.10 (d. 1H). 7.20 (d. 1H), 7.40

(s. 1H), 7.90 (t, 1H), 8.25 (s, 1H).

LRMS (APCI): 668.0 (MH").

62(b) - "H NMR (400MHz. d,-DMSO0): & = 2.30 (s. 3H). 3.60

(s. 3H). 4.50 (s. 2H), 5.00 (brs. 1H). 5.10 (s. 1H). 5.90

(s, 2H). 6.60 (s, 1H), 6.65 (d. 1H). 6.80 (d, 1H). 6.85

(s. 1H), 6.90 (d. 1H). 7.10 (d. 1H), 7.15 (d. 1H). 7.20

(d. 1H), 7.25 (s, 1H), 7.50 (s. 1H), 7.70 (t. 1H). 12.50

(s, 1H).

LRMS (Thermospray): 511.2 (MH").

63(a) /@I/\cm 'H NMR (400MHz. CDCl;): é = 1.10 (d. 18H). 1.15
X (m, 3H). 3.40 (s. 3H), 3.65 (s. 3H). 4.43 (s. 2H). 4.90

(s. 3H). 5.90 (s. 2H). 6.60.(m. 3H). 6.90 (d. 1K\ 7.00

(d, 1. 7.50 (s. 1H). 7.40 (d. 2H). 7.85 (d. 2H). 8.03

(s. 1H).

LRMS (APCI): 681.6 (MH").

63(b) - "H NMR (400MHz. dg-DMSO): § = 3.25 (s. 3H). 3.60




10 Jerr]H NWR (300MHz. CDCl[err]): [err] = 3.74 (s. 3H). 5.09 (s, 1H),
5.92 (s. 2H). 6.75 (d. 1H. 6.85 (d, 1H), 6.88 (s. 1H), 7.10 (s. 1H. 7.15
(d, 1H). 7.28 (d. IH. 7.55 (s. 1H). LRMS (Thernospray): 388.4. 390.4
(MH err]) Analysis: Found C. 55.61: H 3.66: N 3.51 .
Cerr]Herr]BrNJerr] requires: C 55.69: H 3.64: N 3.60. 15 m p. :

191-193[err] C wopsabsss 69- 78 were prepared by the net hod of E@i@#ﬁ '
starting with the appropriately substituted ¥hdol e. [err] /Q@%O

63 PCT/ EP97/ 01882 69 5-F ... [err]H NVR
(300MHz. CDCl[@rr]): [erlr] = 3.75 (s|(s3H). 495 102} 4.50Cme2H]. Hl0Sr(bisF W), 605 ])

1H). 5.92 (s. 2H). 6.74|(d. IH. 6.88-7,00 .. 7,06 (d. 1H). 7:15 ($.
1H. 7.18 (m 1H LRUMB|(Ther nospr ay)®™ ’8?2%](@7%”‘]69%7(}%' 665 ldydH). 6.75
[err]H NMR (300MHz, CDdl[err]): [errfl(d=288).8®s5(e@. 119}y.005d.10HY 9.25 (s. 1H). 749
(derr]Herr]Njerr]Jerr]) 1H. 5. 941_és. 2H). 6.76 (d. 1H). 6. 841-{5.
6.85 (d. 1H). 1.26 (s, 1H), 7.32 (d.|(@+5H)-7-80K. 2H). 1214 (brs71HE (s. 1H). L
(Thernospray): |352.3 (Mf{err]) 71 . 292 rr]H NVR
(300MHz, CDCI[érr]): [enr] = 3.72 (s.L§Vﬁ1@§@3Q(@'?26[4691\’9%[6”]NO[err]
3H). 5.13 (s, 1H) 64@)92](s. ZHQ,;)‘E. 17H NMR KJ0OMHBEDCN): 5 = 1.05 (d, 18H), 1.20
/()/ ! (m, 3H), 3.60 (s, 3H). 3.80 (s, 3H). 4.60 (s, 2H), 4.90
(s. 3H). 5.85 (s. 2H). 6.60 (m, 4H), 6.90 (d, 3H), 7.00
(d, 1H), 7.35 (s, 1H), 7.80 (d, 2H). 8.10 (brs, 1H).
LRMS (APCI): 723.0 (MH").
64(b) - "H NMR (400MHz, CDCL): & = 2.00 (brs, 1H). 3.60
(s. 3H). 3.75 (s. 3H), 4.60 (s, 2H), 4.70 (s, 2H). 5.00 (s,
1H). 5.80 (s, 2H), 6.60 (d, 1H). 6.70 (d, 1H), 6.75 (s,
1H), 6.80 (s, tH), 6.85 (d. 2H). 6.90 (d. 1H), 7.10 (d,
1H), 7.20 (s, 1H). 7.80 (d. 2H).
LRMS (APCI): 567 (MH").

* See Preparation 2 tor sulphonamide preparation

v]}-6- v vi)-1-methvi-1H-indole
The subtitle compound was prepared using the methods of Examples 1(b), 1(d), 2 and 3.
but starting with 6-bromo-1-methylindole in place of 6-bromo-1-ethvlindole. and reacting

10 with the sulphonamide of Preparation 11 in the method of Example 3.




2H) .
340.4 (MHerr]) 72 6-F

6.92 (s, 1H), 7.06 (S. 1H. 7.16-7.27 (m 2H). LRVS (Thernospray):

3.70 (s, 3H), 5.
6.70-6.98 (m 5H), 7.06 (s, 1H. 7.33 (m 1H). LRVS (Thernospray): 327.8
(MHerr]) mp.:
dierr]-DVSO) : [wargmas268. 75 (s, 3H), 5.08 ( epr]H err] C err] NOGVERI]O1882;

"H NVR(300VHz. CDCl[err]): [err] =
13 (s. (Cerr]JHerr]FNd err]) 1H), 5.92 (s, 2H),

150- 152[ err] C 73 6-C [err]H NVR (300MHz -

1H). 5.95 (s. 2H), 6.80-6.90 (m 3H). 6.97 (d. 1H). 7.27 (s. 1H). 7.40 (d.
1H) . 7.50 (s. 1H). 12.504 br, 1H exchangeable). LR (Therrmspray): 343.9
(M) 74 6- Br “Ter]H NMR (400MHz. d[ epr NSO : [err] =3.71
(s, 3H), 5.03 (Cerr]H & er]) (s. 1H). 5. . 675682(m
2H). 6.84 (s. 1H). 7.06 (d. .29 dsg-TH). 7.32 (th==AY). 77,61, (s, o
12.60 (br. 1H exchangeable). - §i-S: Found: C. 55. 50 ._3-600°N
3.54. derr]Herr]BrNJ er uirBs 5. 697 H 64 3860 7-F
[err]H NMR (400MHz. ,, PCl err] 3 (s. 3H &
(C[err]H[err]Fqurri) %.90 (s enb- 72 N6. 80- 6. m

10

Lithium aluminium hydride (15mg. 0.2 mmol) was added slowly to a stirred solution of
methyl  3-{1-(1.3-benzodioxol-3-¥1)-2-[(2-methoxy-+-methylphenyl)sulfonamido]-2-oxo-
ethyl}-1-methyl-1 H-6-indolecarboxylate (from step (a). 220mg. 0.4mmol) in
tetfahydrofuran at 0°C under a nitrogen atmosphere. After 2h a further 1 equivalent (30mg)
of lithium aluminium hydride was added and the mixture was warmed to room
tcmperaniré. After 1h ethyl acetate (10ml) was carefully added and the product extracted
from IN hydrochloric acid with ethyl acetate (2 x 50ml). The combined organic lavers
were dried (MgSO,) and concentrated in vacuo. Purification by flash column
chromatography (elution with 95% dichloromethane /5% methanol) gave the product as a
white solid (130mg).

'H NMR (400MHz. CD;0D): & = 2.45 (s, 3H). 3.55 (s. 3H), 3.75 {s. 3H). 4.75 (s, 2H),
5.15 (s, 1H), 5.95 (d. 2H). 6.70 (s, 1H), 6.75 (m. 3H). 6.85 (s, 1H). 6.95 (d, 1H). 7.00 (d.
1H), 7.25 (d, 1H). 7.35 (s. 1H). 7.85 (d. 1H).

LRMS (Thermospray): 523.7 (MH").

Analysis: Found: C. 61.00; H. 5.12: N. 5.19,

C17H16N205S.0.5H,0; Requires: C. 61.00: H. 5.12: N. 5.27.

m.p. = 184-186°C

The title compound was separated into its individual enantiomers using a Chiralpak™ AD
column (25 x 2 cm) with a flow rate of 10mi/min using a 70:30 mix of hexane:iso-
propylalcohol with 0.6% trifluoroacetic acid and 0.4% diethylamine added. The products

were detected at 220nm and had retention times of 32min and 39min.

The enantiomeric purity was checked by chromatographing 100yl of the eluent from the
above separation. using 2 Chiraipak™ AD column (25 x 0.46emi. a flow rate of Iml/min

and a 70:30 mix ol hexane:iso-propvlalcohol with 0.3% trifluoroacetic acid and 0.2%



WD 97/ 43260 64 PCT/ EP97/ 01882
LRMS (Thernospray): 328.2 (MHerr]) 76 7-d [err]H NMR
(400MHz. CDCl[err]): [err] = 4.09 (s. 3H), 5.10 (s.
(derr]Herr]err]NJerr]) 1H). 5.90 (s. 2H). 6.72 (d. 1H). 6.82 (d.1H).
6.83 (s. 1H), 6.88 (t. 1H. 7.01 (s. 1H. 7.10 (s. 1H. 7.28 (d. 1H. LRMs
(Thernospray): wédne2édvH err]) mp.: 146-147[err] C 77 7- Br pCT/EP97/01882
[err]H NVMR (300MHz CDCl [err]): [err] = 4.10 %@ 5.10 (s.

err]Herr]Br rr]) 1H) . 5.90 2 71
gl(-:[i), 7]. og (s]. 1H™ 317{11]12)9@7? d(ﬂﬁ]eﬂzﬂpé .sfhﬁm'%dtf‘rh‘é?rﬁdgﬁﬁfaw %“f"f%PﬁEé?‘F‘}‘)"“
mp.: 151[err]C desof :5Mnand 18min. ' H NVR (400MHz. CDOl[err]): [err] =
3.80 (s. 3H), 5.15 (s. (C[err]H[err]N[err]qerr] 1H). 5.80 (s. 2H),
6.75 (d. IH. 6.85 (m 1H, 7. 25 (n1 2H). 7.40 (d, 1H). 7.60 (s. 1H. LRMS

(Ther nospray): ] < .
3-{1-(1. 3- BenzodgH ‘lS??ﬁleJS%gﬁ“ 2- (“Zerwm:gre f} %y e[f'{\l/eldboi"?e?&/ E)‘%'B?’F o?‘?arﬁu&olfs"f 81)?0
et hyl } - 5- br og70- sdghishitided 6f Préghedtdnd E0 drld Hrefdebiiehy | anmi nopyri di ne (151ng)
was added to a solution of 2-(1.3-benzodioxol-5-yl)-2-

(5- br omo- 1- met hyl - 1H 3-i ndol yl ) acet i ¢ &8s t he product of Exanple 68,
480ny. 1.24nmol) in anhydrous dichl orone ¢ (10m ) at anbient
tenperature. 2-Methoxy-4- nethyl-|-beRzex m de (from Preparation 11.
300ny, 1.48mmvol) was added to the

NHSO,Ar

Example Ar Physical Data
NO

66 CH, "H NMR (300MHz CDCly): 2.40 (s. 3H). 3.25 (s. 3H),
/@ 3.40 - 4.00 (m, 2H). 3.70 (s, 3H). 4.80 (d. 2H), 5.05 (s.

v ome | 1H). 5.90 (s, 2H), 5.60 - 7.40 (m. 9H). 7.90 (d. 2H),

9.00 (s, 1H).
LRMS (Thermospray): 567.1 (MH")
67 Z CH, "H NMR (400MHz d,-DMSO): 1.10 (t. 3H), 2.30 (d.
x l 2H). 3.60 (s. 3H). 3.70 - 3.90 (m. 2H), 4.50 (d, 2H).
oet 3.00 (1, 1H). 5.15 (s. 1H), 5.90 (d. 2H). 6.60 - 7.65 (m.

10H), 12.05 (s. 0.5H). 12.30 (s, 0.5H).
LRMS (Thermospray): 537.4 (MH")

10



10 solution. followed by 1 -(3-dinmethylam nopropyl)-3-ethyl carbodiim de
hydr ochl ori de (355ng. 1.85mmol). and stirring was continued for 20 hours.
The sol ution was washed twice with 2N hydrochloric acid. and dried
(magnesi um sul phate) and the sol vents WO 97/ 43260

65 PCT/ EP97/ 01882 renoved in vacuo. The residue was -
flash.chr omat ogrei@R®e2ensi ng 1% met hanol in di gjl oronet hane as ECHERITNIS
crystallised fromdichl oronmet hane and diethyl ether mxture to give the

subtitle conpound 1L ek Iol:

(5. aH) - 355 (. Sy Bapge donlg PP 0% Upisiof iR pimrilRgly v olgniotn res
(d, 1H). 6.66 (s. sdittfion 6f Bbroméifddlen(1.969).. 10Tnriél) (inl. duixH)my]fMﬁﬁu(ed(’Oﬂrﬂ-i) at ZmB:ém
(5?38 |2H% I\/NL[ ngr ]( ;j ]ﬁ]ﬁ;)e%q]ié uzger(asmtrgs.Henezér(r:ag? ag\lf@ Jggll‘ﬁ";/gtﬂ et %?%38 uRpes;ngb@ate_
Clerr]H err]Br N[ eg 05l Blrhrhot) Wis Qddéheﬂﬁho’d ﬁ&ﬁk kiRSmixture %%xnbhed‘lbé\henwxethvl
4.83. 10 m p. 45-150[ eri ] C. Exanpl e 0-88 were prepared by the nethod

of Exanple 79 Bsi gigert arsl wareh oXI)k jorganisi kaserowasmnq@teésarﬂgwmmmw gvith “ater The

respectively. [err
5.F gﬁlﬁ?"‘w&h‘”’?ﬁﬁmaﬁ_ sulphf €) aTd the ]solverE was re(n%ox egll—ﬁ \acgo 4'§1
(s, (Jerr]Her r] M@r\ﬁ/iss urifigt )by BadhS cb&mﬁH}uonﬁt&Gapbﬁ (usiny - 588 8Bexagie. 50%
2H), 6.60 (s. 1H), 63-6.69 (m 3H). 6.74-6.96 (m 4H). 7.15 (m
dlchloromethane as eluant) to give 2.07g of product as a waxy solid.
'H NMR (300MHz, CDCL,): § = 3.75 (s, 3H). 6.42 (d. 1H). 7.05 (d, 1H). 7.17 (d, 1H),
10 7.28(d, 1H), 7.75 (s, 1H).

LRMS (Thermospray): 212 (MH")

(b)

15 2.6-Dimethylpyridine (0.75ml) was added to a stimed solution of methyl 2-(1.3-
benzodioxol-3-yl)-2-bromoacetate (from Example 61(c), 1.75g, 6.43mmol) and 3-bromo-1-
methylindole (from step (a). 1.35g) in anhydrous dimethylformamide (10ml) at ambient
temperature. under a nitrogen atmosphere. The solution was heated to 80°C for 8 hours.
The reaction mixture was partitioned between diethylether and water. separated and the

20  organic layer dried (magnesium sulphate) and evaporated in vacuo. The residue was flash
chromatographed (using 50% dichloromethane and 50% hexane as eluant) to give the
subtitle compound as a colourless oil (1.98g).

'H NMR (300MHz. CDCLy): § = 3.72 (s. 3H). 3.74 (s. 3H). 5.09 (s. 1H). 5.92 (s. 2H), 6.75
(d. 1H). 6.85 (d. 1H). 6.88 (s, 1H). 7.10 (s. 1H). 7.15 (d. 1H). 7.28 (d. 1H). 7.535 (5. 1H).
25 LRMS (Thermospray): 402.0. 404.0 (MH").




1H). 7.89 (d, 1H), 8.50 (br. 1H exchangeable). LRVMS (Thernospray): 511.4
(MH). 528. 1 (M\Herr] ) 81 5-NC [err]H NM R(300MHz.
CDCl[err]): [err] = 2.42(s.3H). 3.63 (s. 3H. 3.75 (s. 3H). 5.03 (s. 1H).
5.94 (s. 2H), 6.68 (s. 1H). 6.70-6.76 (m 3H). 6.90 (d. 1H). 7.02 (s. 1H
7.30 (d. 1H), 7.42 (d. 1H. 7.50 (s. 1H. 7.90 (d. 1H). WD 97/ 43260 .
66 wo94azée PCT/ EP97/01882 8. 38 brs 1H exchangepti/ERo7/01888/5
(Thernospray): 535.0 (MNH4) Analysis: Found~ C. 61.54; H 4.75: N 7.49,
CerrJHerr]Nerr]dJerr]S: 0.5 H[err]OReqwres C. 61.59: H 4.59; N
7.98. 82 5-CH err®Q [err]H NVR (300M\Hz.o CD
2.40 (s. 3H), 3.35 (& 3.60(s. 3H). 3.74 (s, 3:% ;
(s. 2H). 6.58 (m 2H)0 ¥ (m 3H), 6.80 (s.

7.20 (d. 1H, éfd - : 40 gbes, 1H exchangeabl e)
( Ther nospr ay) : 523 perel) 83  6-F y (400
CDCl[err]): [err] = 2. 3H) . 3. 41 (s. ('C[err]H[err rrCIerr]S)

'3H). 3.60 (s, 3H). 4.98

#H) 5.88 (s. 2H), 6.55 (s.
' \
.4H), 6.81 (s. 1H), 6.80-6. 90 &_I.’El CH,

Aqueous sodium hydroxide (14.7ml of 1M) was added to a solution of methyl 2-(1.3-
benzodioxol-5-v1)-2-(5-bromo-1-methyl-14-3-indolyl)acetate from (b) (1.97g, 4.9mmol) in
a 3:1 mixture of methanol and 1.4-dioxane at ambient temperature, The mixture was heated

to reflux for 1 hour before recooling and removing the organic solvents in vacuo. The

W

residue was redissolved in water and acidified with drops of concentrated hydrochloric
acid. The resultant precipitate was extracted with diethylether. dried (magnesium sulphate)
and the solvent removed in vacuo. The residue was crystallised from diisopropylether to
give the subtitle compound (1.539g).

10 'HNMR (300MHz. CDCl): 8 = 3.74 (s. 3H). 5.09 (s, lH), 5.92 (5. 2H). 6.75 (d. 1H), 6.85
(d, 1H), 6.88 (s, 1H). 7.10 (s, 1H). 7.15 (d, 1H). 7.28 (d. 1H). 7.55 (s. 1H).
LRMS (Thermospray): 388.4. 390.4 (MH")
Analysis: Found C. 55.61: H. 3.66: N. 3.51.
CsH,4BrNO, requires: C. §5.69: H. 3.64; N. 3.60.

15 m.p.: 191-193°C

Examples 69-78 were prepared by the method of Example 68. starting with the

appropriately substituted indole.

Example R'= | Dara




2H). 7.08 (m 1H). 7.89 (d. 1H), 8.80 (br. 1H exchangeable). LRV5
(Thernospray): 511.4 (MHerr]) 84 6- d [err]H NVMR (300MHz.
dierr]-DVMBO): [err] = 2.35 (s. 3H), 3.62 (Cerr]Herr]ONerr]Jerr]S) (s.
3H). 3.70 (s, 3H), 5.18 (s. 1H), 5.92 (s. 2H). 6.68- 6.74 (m 2H), 6.80 (d.
1H), 6.87 (d, 1H. 6.93-7.00 (m 3H). 7.20 (d. 1H. 7.50 (s. 1H), 7.67 (d.
1H), 12.25 (s, lwoymbmegeabl e). LRVS (Thernosgyay): 526.9 ( MHRCWEDI781382
6- Br [err]H NVR (400MHz. CDCI[err]) 8:238(5 3H). 3.40 (s.
(Jerr] H err] Br Nef+lsef£S—3H~—3 : : .
2H). 6.55 (s. 1H|. €74 [T 3H). 6.§2 }TN\“E%OW};ZISD H)
7.87 (d. 1H. 8.7%5 (br. u&lg{qgnmrxgec UIPB)S 91 R\VEH). ARELJ. | HB. 1837 O(IV(‘:l{\.eEH)]']O6
Anal ysi s: Found: |C. 52.2D: H 3.91: ]AG}:I i
Clerr]Herr]BrNgrr]Jery]S:0.4 CH[er@-] )[ ?fs- F%huilpé%‘: I 52 38 H
3.96:N 4.63. mp.[: 145-1b0[err] C (d4G.RMS (Theffa 3R0G M-
67 PCT/ EP97/ 018§ }%‘6[ ( l- ,‘:’%‘4 (MHD H NMR
(400MHz. CDCl [errf]):70 erf3-N€ 2. 38 ( 4."HIMYIR 30aMHZsCDCl;): § =3.80 (s. 3H). 5.15 (s.
H FN . 4,
(Cerr] HerrTFNqrr] Cler S, 3 130 65, 3 678 @ik sy 88
1H), 7.26 (s, 1H). 7.32 (d. 1H). 7.42 (d, 1H), 7.75 (s.
1H). )
LRMS (Thermospray): 352.3 (MH")
71 5-CH,0 "H NMR (300MHz, CDCl;): 6 = 3.72 (s. 3H), 3.78 (s,
(CyH,3NOs) 3H), 5.13 (s, 1H), 5.92 (s. 2H). 6.77 (d, 1H). 6.86 (m.
2H). 6.92 (s, 1H), 7.06 (s. 1H). 7.16-7.27 (m. 2H).
LRMS (Thermospray): 340.4 (MH")
72 6-F "H NMR (300MHz. CDCl,): 6 = 3.70 (s, 3H). 5.13 (s,
(C,sH4sFNO,) | 1H), 5.92 (s, 2H), 6.70-6.98 tm. 5H), 7.06 (s, 1H). 7.33
(m. 1H).
LRMS (Thermosprav): 327.8 (MH")
m.p.: 150-152°C
73 6-Cl "H NMR (300MHz. d¢-DMSO): & = 3.75 (s, 3H), 5.08
(CsH,sCINOy) | (s. 1H). 5.95 (s, 2H). 6.80-6.90 (m. 3H). 6.97 (d. 1H).
7.27 (s. 1H). 7.40 (d. 1 H). 7.70 (s. 1H), 12.50 (br, 1H
) exchangeable).
LRMS (Thermospray): 343.9 (MH")
74 6-Br "H NMR (400MHz, d,-DMSO): = 3.71 (s, 3H), 5.03
(CsH,,BINO,) | (s. 1H). 5.90 (d. 2H). 6.75-6.82 (m. 2H). 6.84 (s, 1H).
7.06 (d. 1H), 7.22 (s, 1H). 7.32 (d. 1H). 7.61 (s. 1H).
12.60 (br, 1H exchangeable).
Analysis: Found: C. $3.30: H. 3.60: N. 3.54.
C,sH4BrNO, Requires: C. $3.69: H. 3.64: N. 3.60.
75 7-F "H NMR (400MHz. CDCl;): & = 3.93 (s. 3H). 5.10 (s.
(C3H\,FNOy) | 1HD). 5.90 (s. 2H). 6.72 (d. 1H). 6.80-6.93 (m. 4H). 7.02
(s. 1H). 7.11 (d. 1H).




1H). 6.67 (s.
1H). 8.50 (br.
(MNH err]). m

3H). 6.77 (s. 1H). 6.80-6.96 (m 3H), 6.93 (m 1H) 7.88 (d.
1H exchangeabl e). LRMS (Thernospray): 511.2 (MHerr]). 528.
p.: 123-124[err] C 87 7-C [err]H NVMR (300MHz.

CDCl [err]): [err] = 2.38 (s. 3H), 3.47 (s, ((err]Herr]CNerr]derr]S)

3H). 3.89 (s.

3H). 4.98 (s. IH), 5.90 (s. 2H). 6.59 (s, IH). 6.66 (s. 3H),

6.75 (s. | H). vio$pe90 (m 2H), 7.03-7. 13‘§m 2H). 7.85 (d.pétikporbighd (br,

1H exchangeabl
'6- CN

3.50 (s, (Cerir]Herr N[err]qerr]IS}NIS(TWOSBHV‘JOJZ'(S&(\ﬁl*I)) 5. 00 (s 1H).

5.90 (s, 2H).
(s, 1H), 7.15
1H). 8.70 (s.
2-(4-[2-(I.3-
I ndol yl ) acet yl

prepared by the nethod of Exanpl 4 71&1@(%@&@%%@_&%[@#) Exanpl e 73 and

t he appropri at

Qenzodioxol 5-yl)-2-{(6 | or o- 1- net

e). LRvs (APCl): 528.7 (M—I[er‘*‘]) mp.: 233-234[err]C 88
[err]H NVR (400MHz, CDCl[err]): [err] = 2.40 (s. 3H).

S—6A—{dl—Lr)-—6-65 + 20 K. 10
(d.761p) T (s. 1#“?%@0?7&‘#21‘?9‘7‘55}554 ?%?wf R S o
1H . LRME (HRENO,) ST 5§ Ty B2 (cENﬂmi@@QI-ﬁt@sﬂ (s. 1H),

] - sul f apoyl phenyl )a(%ﬁgdfé['{)eﬂ)‘](sﬂw ?|19K5elabﬁp§dﬁd1}i&as

e sul phpnam de.
m.p.: 146-147°C

77 7-Br "H NMR (300MHz, CDCl;): 8 = 4.10 (s. 3H), 5.10 (s.
(CsH,,BINOy) | 1H). 5.90 (s, 2H). 6.71 (d, 1H). 6.80-6.86 (m. 3H), 7.03
(s. 1H), 7.29-7.34 (m, 2H).

LRMS (Thermospray): 388.1 (MH")

m.p.: 151°C

78 | 6-CN "H NMR (400MHz, CDCl;): 6 = 3.80 (s, 3H). 3.15 (s.
(C\oH:N20,) | 1H). 5.80 (s. 2H), 6.75 (d. 1H). 6.85 (m. 1H), 7.25 (m,
2H). 7.40 (d, 1H). 7.60 (s. 1H).
LRMS (Thermospray): (MH").

Ch

10

- o-1-methvl-
CI1
0
OH
O \ —

N
\
cH

4-Dimethvlaminopyridine (151mg) was added to a solution of 2-(1.3-benzodioxol-5-¥1)-2-

(5-bromo-1-methyl-1H4-3-indolyDacetic acid (the product of Example 68, 480mg.
1.24mmol) in anhvdrous dichloromethane (10ml) at ambient temperature. 2-Methoxy--
methyl- 1-benzenesulfonamide (from Preparation 11. 300mg,. 1.43mmol) was added to the
solution. followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(335mg. 1.853mmol). and stimring was continued for 20 hours. The solution was washed

twice with 2N hydrochloric acid. and dried {magnesium sulphate) and the solvents



WD 97/ 43260 68

PCT/ EP97/ 01882 [err]H NVR (400MHz. CDCl[err]): [err] = 1.15 (t. 3H). 3.60
(s. 3H. 3.80 (s. 2H). 4.00 (g. 2H). 5.00 (s. 1H). 5.85 (s. 2H. 6.60 (m
2H). 6.75 (d. IH). 6.85 (s 1H). 6.90 (d. 1H). 7.05 (d. 1H). 7.40 (d. 2H).
7.45 (s. IH). 7.80 (d. 2H). LRVS (Thernospray): 585.9. 588.6 (NNH[errJ)
Exanpl e 90 WO 97/43260 PCT/EP97/01832
3-[1- (1 3- Benzodi oxol - 5-yl)-2- [4 (2- hydr oxyet I?lyl)phenyl]sulfonam do- 2- oxoet

hyl - chloro-1-nethyl.-1Hind err t.hi I hy,
()én%, 0.1 6mmol ) ROV ARG 4 i P oBR feh °*%5?’H£P?§’ gL t]“m E”leﬂ‘?'m' n
1. 3-benzodi oxol - grNlotordethdde Cd3l Ql'izﬁht indetiylised Hrdn  dichloromethane and diethyl ether

i ndol yl')acetyl]sul fanoyl phenyl ) acet ate (the product of Exanple 89. 80ny.
0.14mml ) in tet mﬁy@ﬁ@gwms(l e)coawomté(emré% a nitrogen atnosphere. After

40m ns et hyl acet S ad £
poured i ntg hydro@ﬁﬁl%%ﬁg‘ ‘t@kjﬂ%ﬂ aThg%%?rﬁBro uét §§éas"cg§x{?1rj§:)?g Y%?m
ethyl acet at e5 (2550 3Qr2H). 6.65 {deUH{. lHE5@h.di)] §.72700 GandidnFriated H). 7.32 (d. 1H). 7.34

Recrystal lisation ﬁrret hanol / et her g_\{ Sl r]oduct as a white crystalline
solid (50mg). [ef¥ HDMP@@A’G@NHH Fye! Eﬁ?@%}e [err] = 2.80 (t, 2H). 3.60

t. 2H), 3.65 0 1 5.95 (s. 2 6.65 (d,
(1H). 2?70 (s, (iff‘m%néfg&pgﬁ%%igm}ﬁ Plg(s 6. 52:, (d. 1H§S 7. Z?) (d. 1H§
7.40 (d, 2H). 7. Amalysis: |H), 7.75 (dFoumf, 53279 H. 4LRNS 4 6her nospray) : 544. 0.

545.7 (M\H err
3-(1-( (1 3- [BenzLZjF@ngé}g@?%?%f I-M) (eﬂ-uﬁfdeoi e(% hd)‘(lyl)7 ény‘? ] sul f onam do- 2- oxoe
thyl)-6- 10 m.p.: 143-150°C.

Examples 80-88 were prepared by the method of Example 79 using the carboxylic acids of

Examples 69-76 and 78 respectively.

CH,
15
Example R'= Data
80 5-F "H NMR (400MHz, CDCL;): 6 =2.37 (s. 3H). 3.45 (s,

(CygHa3FN20gS) | 5H), 3.68 (s, 3H). 4.96 (s, IH). 5.88 (s. 2H), 6.60 (s,
1H). 6.63-6.69 (m. 3H). 6.74-6.96 (m. 4H). 7.15 (m.
1H). 7.89 (d, 1H), 8.50 (br. 1H exchangeable).

LRMS (Thermospray): 511.4 (MH"). 528.1 (MNH,")
81 5-NC "H NMR (300MHz. CDCI;): 6 = 2,42 (s. 3H). 3.63 (s.
5H). 3.75 (s. 3H). 5.03 (s. IH). 5.94 (s. 2H), 6.68 (s.
1H). 6.70-6.76 (m. 3H). 6.90 (d. 1H). 7.02 (s. 1H).
7.30 (d. 1H). 742 (d. 1H). 7.50 (s. 1H). 7.90 (d. 1H).




hvdr oxynet hyl -1 - net hyl - 1H-i ndol e WD 97/ 43260

69 PCT/ EP97/ 01882 [err] The title conpound was
prepared by the nethod of Exanple 90 fromthe conmpound of Exanple 64(b).
JerrJ]H NVR (400MHz. CDCl[err]): [err] = 3.50 (s. 3H), 3.60 (t, 1H. 3.80
(m 2H). 3.90 (t. 1H), 3.955 (m 2H), 455 (d 2H). 4.95 (s. 1H), 5.70

(s, 2H). 6.50 wbondsfheo 5. 95 (s. 1H), 6.60 6 .65 (d, lpgTEf7iofsstd.
3H). 6.90 (d, 1H). 7.10 (s. 1H). 7.70 (d. ZH? LRIVB (APCI) 540.0
(MH err]). Exanple 92 1() 6-Brom-3-{1 -(7- et haxy-1

. 3-benzodi oxol -[5-yI) - 2} [ (2- met hoxy- 48ﬁ§m§|léh@'ﬁmeable)

sul f onam dol - 2-Joxoet hy| } - 1- net hyl - -
2- hydr oxy- 2- ( 7-jmret hoxv} 1. 3- benzodi o P@g@ 1Iqﬁeace g{%@%?lihmrl 5) The
subtitle conpound was prepared usin Ahhbsm:eﬁdundt Ob1 Bkdhpl. B: 6L 7H-P. from

7- met hoxy- 1. 3-lbenzodi pxol e- 5-car ba as a waxy solid (4.5d).
[err]H NVMR (30QvHz. CDCl[err]): [ery ? EtygFQ@&(%d’ﬁg exchangeabl e). 3.76

3H). 3.90 (s. 3H). 5.0p (d. 1H). 5. 97(,_,551,,352@)51@ §94$§-N]7|-§3 6.61 (s. 1H).
LRVS (Thernospriay): 25B (M\H err]) Met byl 2-br omp-2- (7- net hoxy-

. 3- benzodi oxol -|5- y82) acpi-a&HR0 'H \IVIR (300MHz, CDCL,): 8 =2.40 (s. 3H), 3.35 (s.
3H). 3.62 (s, 3H). 3.74 (s, 3H). 5.00 (s. 1H). 5.92 (s.
2H). 6.58 (m, 2H). 6.70-6.78 (m, 3H), 6.80 (s. 1H),
6.82-6.90 (m, 2H). 7.20 (d. 1H), 7.92 (d. 1H), 8.40
(brs, 1H exchangeable).

LRMS (Thermospray): 523.0 (MH")

83 | 6-F *H NMR (400MHz. CDCl,): 3 = 2.37 (s, 3H). 3.41 (s.
(CagH13FN-0,S) | 3H). 3.60 (s, 3H). 4.96 (s, 1H), 5.88 (s, 2H), 6.55 (s.
1H). 6.62-6.70 (m, 4H), 6.81 (s. 1H), 6.80-6.90 (m,
2H). 7.08 (m, 1H). 7.89 (d, 1H), 8.80 (br. 1H
exchangeable).

LRMS (Thermospray): 511.4 (MH")

84 6-Cl "H NMR (300MHz, d-DMSO0): 6 = 2.35 (s, 3H), 3.62
(Ca6Ha3CINLOgS) | (s. 3H). 3.70 (s, 3H), 5.18 (s. 1H), 5.92 (s. 2H). 6.68-
6.74 (m, 2H), 6.80 (d. 1H). 6.87 (d, 1H). 6.93-7.00 (m.
3H). 7.20 (d. 1H). 7.50 (s, 1H), 7.67 (d. 1H), 12.25 (s,
I H exchangeable).

LRMS (Thermospray): 526.9 (MH")

85 6-Br "H NMR (400MHz. CDCl,;): & = 2.38 (s. 3H), 3.40 (s.
(CagHa;BrN.O,S) | SH). 3.60 (s. 3H). 4.95 (s, 1H), 5.88 (s. 2H). 6.55 (s.
1H). 6.64 (m, 3H). 6.82 (m, 2H), 7.00 (m. 2H). 7.36 (s.
1H). 7.87 (d. 1H). 8.75 (br. 1H exchangeable).

LRMS (APCI): 571.8 (MH")

Analysis: Found: C. 52.20: H. 3.91: N. 4.62.
C1Ha3BrN2O,S: 0.4 CH,Cl.  requires: C. 32.38: H.
3.96: N, 4.65.

m.p.: 143-130°C (dec.).

—_— ~
(72}




WD 97/ 43260

70

PCT/ EP97/ 01882 [err] The subtitle conpound was prepared from nethyl

2- hydr oxy- 2- ( 7- met hoxy- 1. 3- benzodi oxol

(a). 4.45g.

19nmol ) by the nmethod of Exanple 61(c) (yield 2.25g). 5
[err]H NVR (300MHz. CDCl[err]): [err] = 3.80 (s. 3H. 3.92 (s. 3H), 5.25 .
73 (s, 1H), 6.78 (s, (c) Met hy | PCEER701882D-

%7!—2/ .

I)acetate [err] 10

(s. 1H)

5. 98 (sw091)43266.
Met hyl nmagnesi um

dropwi se to a stifrret so

toluene (20m ) under a n| ¢

m xture was transfferred

solution of nethyl 2-bro
step (b). 2.2g. 7. 26mmol
15 a further 2 jhours t
et her and aqueous| anmoni
dried (magnesi umisul phat )
resi due was fl as

1 H3- |hdolyl) 2-(7-nmethoxy-' 1 . 3- benzodloxol

gﬁlon of 6-Db :

_Bgﬂﬁ\ﬁﬁ S
/I & a cahnul a
mo- 2- (7- met ho
in tol uene

n1ch|or|de
and the s
ographed u5|

he m xture wag

-5-yl)acetate (the product of step

3'3‘1%7 @ sm ng 4213 (& xrmt e§o (tshﬂ-l)r 8391Y4,on

over -10 mnutes to a stirred

Y2 637150 ARG Xl LED-6.80-5.96 énadtd. 693 gm
GRTib, Tka R e R0 PR b B

ed Into a m

ThRMS Jeintospray)es | VaevHBpsIsat QANHL.
bl vent__was, renoved in vacuo. The

nB-Rii bhirbtdnet hane as el uant to yive

the subtitle co

'1'8% (LCII]I‘I

Z.

(s. 3H). 3.833 (3 3 1H. |5 Tl S T A
7.10-7.30 (m 3H)| 7.50 [ECaHAETIN.GS [ D). 3BDiYs. SHRNOS(EHENDAsZ0H). 652, 1
(Mierr]) 1H). 6.66 (s. 3H), 6.75 (s. 1H). 6.80-6.90 (m, 2H),
7.03-7.13 (m. 2H). 7.85 (d. 1H). 8.40 (br, 1H
exchangeable).
LRMS (APCI): 528.7 (MH")
m.p.: 233-234°C
g3 6-CN "H NMR (400MHz. CDC1): 6 = 2.40 (s, 3H). 3.50 (s,

(Cx;HasN;043)

3H), 3.70 (s. 3H). 5.00 (s. 1H). 5.90 (s, 2H). 6.60 (d,
1H), 6.63 (d. 1H), 6.65 (s. 1H). 6.80 (d. 1H). 7.10 (s,
1H), 7.15 (d. 1H). 7.20 (s. 1H). 7.25 (d. 1H). 7.55 (s,
1H). 7.85 (d. 1H), 8.70 (s. 1H).

LRMS (APCI): 517.8 (MH").

h

CO.Ei

The title compound was prepared by the method of Example 79 from the compound of

Example 73 and the appropriate sulphonamide.



WD 97/ 43260 ' 71

PCT/ EP97/ 01882 (d) Met hyl

2- (6-brono- 1- et hyl - 1H 3-i ndol yl ) - 2- ( 7- met hoxy- 1. 3- benzodi oxol - 5-

yl )acetate [err] CH3 Sodi um hydride (289ng of a 60% di spersion in paraffin
wax) was added in portions to a 5 stirred solution of nethyl .

2- (6- brono- 1Hydo bga4ey! ) - 2- (7- met hoxy- 1, 3- benzodi oxol - 5- y] pegspstesssef r om
step (c¢). 2.7g. 6.5mml) in anhydrous di metGﬁyI formam de (20m ) at OC under

a nitrogen at rTFs here. After 30 mnutes. net h&l p-tol uenesul phonat e
(1.34g. 7.2molH NMB (400idz. CRGIE: 8 5 F-LF tthidd)- .66 tup HY. RSO 4004gs 2H). 5.00

partitioned be | et hydl 3 rqoy e < i

separ at ed and {/%fﬁg(ﬁav&st%flb\n%%ﬂ%\}at’ g?éﬁ@ élf{bta&ﬁ?l:g(rs%gﬁ f’%‘;@"?%s' rﬁd'ecljm'
(magnesi um sul phaid PHUIT4S Bl oY 8@ . 2Mas renoved in vacuo. The residue was
purified by flash colum chromatogr aphégélgfss ng 30% hexane. 70%

di chl or omet hanERYSS EYhgemesprayy; 38793864 ‘the subtitle conpound. [err]H
NVR (300MHzs CDCl[err]): [err] = 3.72 (s, 3H. 3.75 (s. 3H). 3.85 (s. 3H),
5.08 (s. 1H). 5.92 (s. 2H), 3.78 (s, 2H), 7.04 (s, 1H. 7.17 (d. 1H). 7.28
(s. 1H). 7.43 Examplelfd 15 LRVS (Thernospray): 432.2 (Mderr]) (e)

6- Brono-3-{1 ,‘ _ , .

. 3- benzodi oxol **
sul f onam do] - 2

( o
A .. SO
o _ o}
n.o o] o
s’ .,
H _._’ Fl —-— S
N \
N
ci \ Cl N\
CH, CH,
CO,Et OH

10  Lithium aluminium hydride (6mg, 0.16mmol) was added to a stirred solution of ethyl 2-
(4-[2-(1,3-benzodioxol-3-yl)-2-(6-chloro-1-methyl-1 H-3-
indolylacetyl]sulfamoylphenyl)acetate (the product of Example 89. 80mg, 0.14mmol) in
tetrahydrofuran (6ml) at 0°C under a nitrogen atmosphere. After 40mins ethyl acetate (1ml)
was slowly added ﬁnd the reaction mixture was poured into hydrochioric acid (50ml). The

15 product was extracted into ethyl acetate (2 x 50ml), dried (MgSO,) and concentrated.
Recrystallisation (methanol/ether) gave the product as a white crystailinc solid (50mg).

'H NMR (400MHz, dﬁ-DNISO): $ =2.80 (t, 2H). 3.60 (t. 2H), 3.65 1s. 3H), 4.60 (brs. 1H).
5.00 (s, 1H). 5.95 (s, 2H). 6.65 (d. 1H). 6.70 (s, 1H). 6.80 (d. IH). 6.90 (s. 1H). 6.95 (d.
1H), 7.10 (d, 1H), 7.40 (d, 2H). 7.45 (s, 1H), 7.75 (d. 2H).

20 LRMS (Thermospray): 544.0. 545.7 (MNH,").
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PCT/ EP97/ 01882 The title conpound was prepared fromthe product of step (d)
usi ng the nmethods of Exanples 68(c) and 79. [err]H NVR (300MHz.
dierr]-DVMBO): [err] 2.36 (s, 3H. 3.60 (s. 3H). 3.69 (s. 3H). 3.72 (s,
3H). 5.12 (s. 1H). 5.95 (s, 2H). 6.39 (s. 1H). 6.45 (s. 1H). 6.88 (d. 1|—4)-.
6.95 (s. 2H). 7.9D%M266 1H). 7.17 (d. 1H),g97.62 (s. 1H). 7. RETEFI7AIRR
12.20 (s. 1H exchangeable). LRMS (APCl): 602.9 (MHerr]) Analysis:

Found: C. 53.47; H 4.11; N 4.62. (egrr]Herr]BrNerr]Jerr]S; requires:
C 53.91; H 4.19: N, 4.66. mp.: 235[® C (dec.) from nethanol. 10
Exanpl e 93 6-Brono-3-{1 -(6-chl oro-

. 3-benzodi oxol -5-yl)-2-[ (4-met hyl phenyl m dol- 2-

oxoet hyl ] - 1-nmet hyl - 1H-i ndol e 15 (a) ) _s"

2- (6-chl oro-1, 3- benzodi oxol -5-yl)-2-h cete\[err] The subtitle
conpound was prepared by the nethod ¢ jani e 6 , but starting with 6-
chl oro- 1 . 3-benzodi oxol e- 5- car-bal dehyd Z.99). |d 9.49. mp.:

66-680C. [err]H NVR (300MHz. CDCl[err]): [ekr] = (d. 1H exchangeabl e).

3.77 (s. 3H). 5.48 (d, 1H). 20 5.98 (s. 2% 6.82\(s. 1H). 6.83 (s. 1H).
LRVB (Thernospray): 262 (MNH err]) (b) Met hyl 0ion
2- br onmo- 2- (6-chl oro- 1, 3- benzodi oxol -5-yl ) acetate _

The title compound was prepared by the method of Example 90 from the compound of

Example 64(b).
"H NMR (400MHz, CDCl,): & = 3.50 (s. 3H), 3.60 (t, 1H). 3.80 (m. 2H). 3.90 (1. 1H), 3.95

5 (m. 2H), 4.55 (d. 2H), 4.95 (s. 1H), 5.70 (s, 2H). 6.50 (d. 1H)}, 5.95 (s. 1H), 6.60 (d, 1H),
6.65 (d. 1H), 6.80 (d. 3H). 6.90 (d, IH). 7.10 (s. 1H). 7.70 (d. 2H).
LRMS (APCI): 540.0 (MH").

10

(a)

OH

15 The subtitle compound was prepared using the method of Example 61(b) from 7-methoxy-
1.3-benzodioxole-3-carbaldehyde (12.6g) as a waxy solid (4.3g).

'H NMR (300MHz. CDCl,): 8 = 3.40 (d. 1H exchangeable). 3.76 (s. 3H). 3.90 (s. 3H),
5.06 (d. 1H), 5.97 (s. 2H). 6.39 (s. 1H). 6.61 (s. 1H).

LRMS (Thermospray): 238 (MNH,")




[err] 25 Thi onvl bromde (3.7m) was added to a stirred sol ution of
nmet hyl 2-(6-chloro-1.3- benzodi oxol -5-yl)-2-hydroxyacetate fromstep (a)
(7.8g. 32mml) in toluene (50nm ) at ambient tenperature. After 6 hours the

reaction m xture was evaporated in vacuo. and the WO 97/ 43260
73 PCT/ EP97/ 01882 resi due was flash chromat ogr aphed
usi ng di chl or as eluant. foll owed Y cryst al I i sat i oned'smErsm/01882

di i sopropyl et her to give the subtitle corrpound (7.69). [err]H NVR (300MHz.
CDCl[err]): [err] = 3.80 (s. 3H). 587( 6.00 (d. 2H). 6.80 (s. 1H).
7.26 (s. 1H. (c) Met hyl 2-(6-brono- 1 ﬂ:"?, |ndoI yl)-2-(6-chloro- 1.3
- benzodi oxol -5-yl ) acetate The subtifgl_e cogpound was prepared foll ow ng the
procedure of Exanple 92(c), using / W- 2- (6-chl or o-
1. 3- benzodi oxol -5-yl )acetate from C 172-174[err]C. from
di et hyl ether and hexane. 10 ler VR (300MRCH,CDCl [err]): [err] =
3.72 (s, 3H). 5.58 (s, IH), 5.86 (d. 2H). 6.7) (s. 1H. 6.83 (s, 1H),
7.10-7.30 (m 3H). 7.50 (s, 1H). 8.10 (br. 1H). LRMS (Thernospray): 441.2
(MHLerr]) () Thddubiid conddBn b @ir aretehbismeli Shycroxy-2-(7-methory-1.3-
-indol yl)-2-(6-chl oro-1. 3-benzodi oxol - _‘y ) acet ate The SLthI
conpound was pbensadiexplfioyl)ageinta fibe n@dw@égam% 2 20mmpN bb‘gtﬁ‘fﬁ)e o4 ng
met hyl 2-(6-brg mfﬁﬁ?éﬁ %ylﬁ(,Z (6-chl oro-1. 3- benzodi oxol -5-yl ) acet at e
m . -

fromstep (c). ‘e'F'r‘]Cfrom dllsopropyl et her.

5 'H NMR (300MHz CDCl;): 8 = 3.80 (s. 3H). 3.92 (s. 3H), 5.25 (s. 1H). 5.98 (s. 2H), 6.73
(s, 1H), 6.78 (s, 1H).

() Methvl 2-(6-bromo- 1 H-3-indolv-2-(7-methoxy- 1 3 -benzodioxol-S-viacetate
CH,

e
@ | | o-CH,
Br N — . ‘ N\

10 Methyl magnesium bromide (3.6ml of 3M solution in diethy] ether) was added dropwise to
a stirred solution of 6-bromo-indole (2.13g. 10.9mmol) in toluene (20mi) under a nitrogen
atmosphere. After 20 minutes the reaction mixture was transferred via a cannula. over ~10
minutes, to a stirred solution of methyl 2-bromo-2-(7-methoxy-1,3-benzodioxol-3-
yDacetate (from step (b). 2.2g. 7.26mmol) in toluene (20ml) at ambient temperarure. After

15  a further 2 hours the mixture was poured into a mixture of diethyl ether and aqueous
ammonium chloride. The organic layer was separated and dried (magnesium sulphate). and
the solvent was removed in vacuo. The residue was flash chromatographed using
dichloromethane as eluant to give the subtitle compound (2.7g).

'H NMR (300MHz. CDCL): 6= 3.72 (s. 3H), 3.83 (s. 3H). 5.08 (s. 1H). 5.92 (s. 2H). 6.58

20 (s. 2H). 7.10-7.30 (m. 3H). 7.30 (s. 1H). 8.1 (br. 1H).

LRMS (Thermospray): $20.1 (MH")



[err]H NVMR (300MHz. CDCl[err]): [err] = 3.75 (s. 3H), 3.76 (s. 3H), 5.60
(s. 1H). 5.90 (d. 2H), 6.77 20 (s. 1H), 6.87(s. 1H). 7.06 (s. 1H). 7.17

(d. 1H). 7.30 (d. 1H). 7.45 (s. 1H). LRMS (Thernospray): 437.9 (MHerr])

(e) 6- Brono-3-{1-(6-chloro-1

. 3-benzodi oxol - 5-yl)-2-[ (4- et hyl phenyl ) sul f onam dol - 2-oxoethyl }-1 :
-nmethyl - 1 HindWD97H360 ] The subtitle conmpourd was prepared fll’S’l}W"ll’HE““‘z
conmpound of step (d) follow ng the nmethods of Exanples 68(c) and 79 and

74 rr bl [err| ):

[err] = 2.46 (s. 3Mfeetal 71 (s. 3H). 5.36 (s. 1H). 5.90 (s. 2H). 6.48 (s.

1H). 6.82 (s. 1H. 6.85 (s. 1H. 7.00 (d. 1H. 7.07 (d. 1H) .~4.28 (d. 2H).
7.45 (s. 1H). 7.83 (d. 2H). 8&,2%%(s. 1H exchangeable). LR (APCl): 575.0
(MHerr]) Exanple 94 3-{1-(1
. 3- Benzodi oxol - 5-yl) - 2- [ @petyl phenyl ) sul f onam do] - 2.
- methyl-1Hindole [err 10 r bogw nmonoxi de was buRbl
solution of 3-{1-(1.3-beprol g gyl ) - o
2-[ (4- et hyl phenyl ) sul f onam do] - 4 etgiyl ) -6-bronp- 1-nethyl - 15-ionjol e
(from Exanpl e 55. 400nmg, O A m0l), sodiumformate (1 57 mmol ) and
di chl oro- bis(triphenyl ph i

ne)ly pal | adi umx11) (11
di net hyl f or mam de (6m )I3r

hyl }-6-fornyl -1
rougl® a stirred

Sodium hydride (289mg of a 60% dispersion in paraffin wax) was added in portions to a
5 stired solution of methyl 2-(6-bromo-1H-3-indolyl)-2-(7-methoxy-1,3-benzodioxol-5-
vDacetate {from step (c). 2.7g. 6.5mmol) in anhydrous dimethylformamide (20ml) at 0°c
under a nitrogen atmosphere. After 30 minutes. methyl p-toluenesulphonate (1.34g.
7.2mmol) was added. After a further 1 hour the mixture was partitioned between diethyl
ether and water. The organic layer was separated and washed twice with water. The organic
10  layer was dried (magnesium sulphate) and the solvent was removed in vacuo. The residue
was purified by flash column chromatography (using 30% hexane. 70% dichloromethane
as eluant) to give 1.49g of the subtitle compound.
'H NMR (300MHz. CDCl,): 8 = 3.72 (s, 3H). 3.75 (s, 3H). 3.85 (s, 3H), 5.08 (s. 1H). 5.92
(s. 2H). 3.78 (s, 2H), 7.04 (s. 1H). 7.17 (d. 1H). 7.28 (s. 1H). 7.43 (s, 1H).
15 LRMS (Thermospray): 432.2 (MH") '

(e)




110C for 4h. The reaction m xture was cool ed and extracted from 1N
hydrochloric acid 15 with ethyl acetate (2 x 50m ). The organic |ayers
were dried (MgSd err]) and concentrated. Flash col um chromat ogr aphy
(elution with 95% di chl or omet hane /5% net hanol ) gave the product (320ng) as
a fawmn solid. [err]H NVR (400MHz. CDCl[err]): [err] = 2.40 (s, 3H, 3.80
(s. 3H) . 5.05wom74ddeh- 5-90 (s. 2H). 6.60 G 3H), 7.05 (s. EBdiyEre7roidsY. 6
(m 4H), 7.80 (m 3H). 9.20 (brs, 1H). 10.60 (s. 1H). 20 LRVB
(Thernospray):491.4 (Mderr]). Exanple 95: 3-{1-(1. .
 Bens ot oxoi THE P <oMppit ivhs pFeSRER Tomt S BT 192 i) ooy the methods of
(hvdr oxvret hyl Ex:ﬂmpléﬁ%ﬁ@?'m&-'ﬁ.i ndol e WO 97/ 43260
PCT/ EP97/ 01882, [err] Sodi um borohgdri de g51rr%. 1.33mmpl ) was added to a
): 8 =2.36 (s, 3H).

stirred sol uti dhNMRI3Q0Mz. ig-DMS 3.60 (s. 3H). 3.69 (s. 3H). 3.72 (s, 3H).
benzodi oxol - 5-yk3} 7 2-k{ 4= h hey/s) f ' < 0 lok --6-R 005 |
“methyl - 1M i HENG ‘H"r %gq?féxgir?& SR F%g%@oﬂﬁe%%ﬁ?' il boh (2 IS at
room t enperat utlé). andgd. 1H). 7.62 ¢l 1HO J64 (htll)s|2A2or(e. | HhéNchangddbld)he et hanol was
removed in vac roduct. was -extracted from 0. 5N hydrochloric acid
(50mM) with di‘éﬁf@g‘?ﬂ%ﬂﬁéﬁ%’(&({;ﬁbwm ). The organic |ayers were dried

(MySO err]) angpgR&icent r atwdng:fid. 85h7.99!4mnchigemat ography (el ution with 95%
di chl or onet hane /5% net hano gave the product (230ng) as a white foam 10

[err] H NVR (400NHzBrNI@S: feqlCF: S35 H 439N366¢'s, 3H), 3.60 (s. 3H. 4.50
(s. 2H), 4.95 |§1bprs 23516')(dec.) from methanol.
10

15 (a) vl 2-(6- -1.3- i =5-v]}-2-hv vac

(o} Ci o c

0
< " < om,

o — o o}
o OH
The subtitle compound was prepared by the method of Example 61(b), but starting with 6-
chioro-1,3-benzodioxole-5-carbaldehyde (12.9g). Yield 9.4g. m.p.: 66-68°C.
'H NMR (300MHz CDCl;): 3 = 3.42 (d. 1H exchangeable). 3.77 (s. 3H). 5.48 (d, 1H).
20 598 (s. 2H), 6.82 (s. 1H). 6.83 (s. 1H).
LRMS (Thermospray): 262 (MNH,"

(b)  Methyl 2-bromo-2-(6-chloro-1,3-benzodioxol:S-ylacetate

V . Wp - b=
Ci Cl
¢ i S
CH .CH
o} o° * — 0T | o ?
OH Br
25 Thionvl bromide (3.7ml) was added to a stirred solution of methyl 2-(6-chioro-1.3-

benzodioxol-3-y1)-2-hydroxyacerate from step (a) (7.8g. 32mmol) in toluene (50ml) at

ambient temperature. After 6 hours the reaction miXxture was evaporated in vacuo. and the



5.05 (s, 1H). 5.90 (s, 2H). 6.60 (s. 1H), 6.65 (d. 1H. 6.70 (d. 2H). 6.80
(d, TH. 7.00 (d. 1H. 7.20 (s, 1H, 7.35 (d. 2H. 7.70 (d. 2H). LRMS
(Thernospray): 493.2 (MH). Analysis: Found: C. 60.40: H 5.29;
N. 5.79. 15 CerrJHerr]BrNerr]OJerr]S[err]Herr]G requires: C 60.10:
H 5.24: N 5.39. Exanple 96 :
6- For nyl - 3- { 1- ( "woeidmeéoy- 1. 3- benzodi oxol - 5- yl }32-[ (2- met hoxy- 4PGBERSHUIsNY |
) - sul fonam dol - 2- oxoet hyI }- 1 -met hyl -1H i ndole [err] WO 97/ 43260

72 hexane) was ad’ﬁ@‘&u? g%’%’g’gqg?ﬁpgﬁn lﬁ’fngt chﬁfn{ﬁ)"ﬁgﬂ%@f 3 @QM tﬁﬁ%‘%’! o

1. 3- benzodi oxol - &ryétiﬂzami[oh%nﬁﬁmmm vieth@tb yive iiernybiite compound (7. 6«)
sul f onam do] - 2- oxpet hvl -1-nethyl - 1H-| ndole (from Exa

0.67mol ) in anhydt MR ML RGN &7 380 (s ADer$1 & Uﬁ tooédﬂ—ﬂ)f%g‘gﬁ 1H). 7.26
at nosphere. After SPan nutes 5 di met hyl f ormam de (0.15m ) was added to

t he orange sol utlon and after a further 30 minutes the nixture was all owed
to warmto OC before quenching with excess 1N hydrochl oric acid. Ethyl
acetate was added and t.he ornlc | g ; rateoL nd shed__vmth

wat er. The organl@la : I E
rempved in vacuo. Tl@&xﬂtﬁé'd@kﬁ?om&vﬁé ﬁ%&ré&?&%x@ﬂﬂ%@&dﬁ&%'dﬁ;&rﬁp@@ﬂ@ﬁ%mg
i n di chl oronet hane 10 eluant. and the product was crystallised from,

di chl or onet hane amethyll Zbropro-2{Greliioret hd-bensodipxqkiSvd)agstate fiton] sep Gnp ound 7241 74°C.

87ng) . from diethyl ether and hexane.
10 '"H NMR (300MHz, CDCl): = 3.72 (s. 3H). 5.58 (s, 1H), 5.86 (d. 2H). 6.70 (s. 1H). 6.83

(s, 1H), 7.10-7.30 (m. 3H). 7.50 (s, 1H). 8.10 (br, 1H).
LRMS (Thermospray): 441.2 (MH)

The subtitle compound was prepared following the procedure of Example 92(d). using

methyl 2-(6-bromo-1H-3-indolyl)-2-(6-chloro-1.3-benzodioxol-5-yl)acetate from step (c).

m.p. 183-185°C, from diisopropyl ether.

"H NMR (300MHz CDCL;): & = 3.75 (s, 3H), 3.76 (s. 3H), 5.60 (s, 1H). 5.90 (d. 2H), 6.77
20 (s, 1H), 6.87 (s. 1H). 7.06 (s. 1H). 7.17 (d. 1H). 7.30 (d. 1H). 7.45 (s. 1H).

LRMS (Thermospray): 437.9 (MH")

[ES]
n

The subtitle compound was prepared from the compound of step (d) following the methods

of Examples 68(c) and 79. and using the appropriate sulphonamide in the last step.



[err]H NVR (300MHz. d[err]-DVMSO: [err] = 2.33 (s. 3H), 3.61 (s. 3H). 3.72
(s. 3H, 3.80 (s. 3H. 5.20 (s, 1H). 5.94 (s. 2H), 6.42 (s. 1H), 6.50 (S.
1H) 6.87 (d. 1H). 6.95 (s. 1H). 7.28 (s. IH), 7.40 (d. 1H). 7.50 (d. 1H),
7.66 (d. 1H). 8.02 (s. 1H. 10.00 (s. 1H). 12.28 (brs. 1H 15

exchangeabl e). LRVB (APCl): 550.3 (MHerr]) Analysis: Found: C.
61.24; H 5.17 wé\bm%z@l d err] Herr]Nerr] dzf”] S: I eqUPEERP97/01882
61.08; H, 4.76: N. 5.009. mp 233[err]C— de 20 Exanple 97 3-{1

-(6-Chl oro-1. 3- t;enzodl 0X0 (4-nmeth phene/l)sulfonam dol - 2- oxoet hyl
126 formi-1 - nBtNYIR 69 mao¥96fér 378 (s WP . 3. 536 - T S50 (s 2456
6- br omo- 3- [ 1- (6+¢ rped. [ I yh

) sul f onam do] - 2- gﬂ;get@ﬁ I(f' 1?6”@ SO%gLfonydéodl)' éﬁzf.;g{grmﬂeiﬁy 7%9(83 Hl 'bt(lsﬂ%)'
conpound was pr e‘lwr(dd"mhsaasss nﬁlaclxamqpbtem Exanpl e 96. WO 97/ 43260

77 82 [err]H NVR (300MHz. CDCl[err]): [err]
= 2.44 (s. 3H). %?‘(‘é’cgsrﬁfp‘?é"gl (s. IH. 5.90 (d. 2H). 6.48 (s. |H).
6.83 (s. 1H 5 7.16 (s. 1H. 7.20-7.33 (m 3H). 7.50 (d. 1H). 7.82 (s. 1H).
7.85 (d. 2H), 8.40 (brs. IH exchangeable). 10.02 (s. 1H). LRM5S (APC):
524.9 (MH err])

10 Carbon monoxide was bubbled through a stirred solution of 3-{1-(1.3-benzodioxol-3-yl)-
2-[(4-methylphenyl)sulfonamido]-2-oxoethyl }-6-bromo-1-methyl- 1 H-indole (from
Example 33. 400mg, 0.79 mmol). sodium formate (107mg, 1.57 mmol) and dichloro-
bis(triphenviphosphine)-palladium (II) (1 1mg, 0.016mmol) in dimethylformamide (6ml) at
110°C for 4h. The reaction mixture was cooled and extracted from IN hydrochloric acid

15  with ethyl acetate (2 x 50ml). The organic layers were dried (MgSQ,) and concentrated.
Flash column chromatography (elution with 95% dichloromethane /5% methanol) gave the
product (320mg) as a fawn solid.

'H NMR (400MHz. CDCl;): & = 2.40 (s, 3H), 3.80 (s. 3H). 5.05 (s. 1H). 5.90 (s, 2H). 6.60
(m. 3H), 7.05 (s. 1H). 7.2-7.6 (m. 4H), 7.80 (m, 3H). 9.20 (brs, 1H). 10.00 (s. 1 H).
20 LRMS (Thermospray): 491.4 (MH).

v vmethvl)-1-methyi-1H-i e



Exanpl e 98
6- (Hydr oxynet hyl ) -3-{1- (7- nmet hoxy- 1. 3- benzodi oxol -5-yl)-2-[ (2-net hoxy- 4-

met hyl phenyl ) sul f onam dol - 2- oxoethyl }-1 -methyl -1Hindole [err] 10 Sodi um
bor ohydride (9ng) was added to a suspension of 6-fornyl-3-{

1- (7-met hoxy- 1, 3- :
benzodi oxol - 5- yiwWo 931168 - met hoxy- 4- et hyl phenéL-,) sul f onam do] - 2-REKFERIFPISE2 1
-nmethyl-1H indole (from Exanple 96. 130ng, 0.24mml) in a m xture of

et hanol (3m ) and 1.g-di oxane (3m ) at anbient tenperature. Stirring was
continued for 1.5 hors, and Fhen water pas added dropwi se onfil a soluytion
was achi eved. Afte ar i Lw aci di fying with drops 0of~15 ,Jconcentrat
hydrochl oric acid. the ! [
partitioned between et

ate and wafer, and the

separated and rewashed wt At er.d The rgary_i__% | ayer was dr\
sul phate) and the sol vepts~s n- vacuo. The regi dug
froma m xture of ma(ha Jnd j et BY) ether to giye t

(105nmg). 20 [err] HNV . err]-DVBO): [er
(s. 3H). 3.68 (s. 3H). 3.74 (s. 3H). 4.56 (d. 2H). 5. .
exchangeable). 5 S ide .33 ; : irrdd- .ofl (13-
6. 82698 (m) 4%{)5‘.3'&9’.411%‘”%'5%‘1{0@%’% 3 @01)1&0@%%4%6‘%}"5@0%{{552% (@Ls{l s
exchangeabl e) . LBBodithaSay¥iiaymethBpBngl)guliopamide ]y 2-05ethyinérbrpgios] -methyl-1 H-

Found: C. 60.34: ggpleafrgrﬁ%mxl}lwed%ﬁéym(g 8%2% "ih LtyLneorl r(I]O%l)egtrr])oSrﬁ temperature under

Requires: C. 60.
5 a nitrogen atmosphere. After 1h the ethanol was removed in vacuo and the product was

extracted from 0.5N hydrochloric acid (50ml) with dichioromethane (2 x 50ml). The
organic layers were dried (MgSO,) and concentrated. Flash column chromatography
(elution with 95% dichloromethane /5% methanol) gave the product (230mg) as a white
foam.

10 'HNMR (400MHz, d,-DMSO0): § =2.35 (s, 3H), 3.60 (s. 3H). 4.50 (s. 2H), 4.95 (brs, 1H).
5.05 (s, 1H). 5.90 (s, 2H). 6.60 (s. 1H), 6.65 (d. 1H). 6.70 (d. 2H). 6.80 (d. 1H). 7.00 (d.
1H). 7.20 (s, 1H), 7.35 (d. 2H). 7.70 (d. 2H).

LRMS (Thermospray): 493.2 (MH"). _
Analysis: Found: C. 60.40: H. 5.29; N. 5.79.
15 CyHpyBrN.OS.1.5H,0; requires: C. 60.10: H. 5.24: N. 5.39.
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PCT/ EP97/ 01882 m p.: 145-147[err] C Exanple 99

3-{1-(6-Chl oro-1. 3- benzodi oxol -5-yl ) -2-[ (4-net hyl phenyl ) sul f onam do] - 2- oxoe
thyl]-6- 5 (hydroxynethyl) -1-nmethyl- 1Hindole [err] Using
3-{1-(6-Chloro- 1.3 -benzodi oxol -5-yl)-2-[(4-nethyl phenyl)sul fonam do] - 2-
oxoet hyl } - 6- f owinhsaseseret hyl - 1H-i ndol e from Jr:g<arrpl e 97. the tROI/EPITOESEOUN
was prepared by the nethod of Exanple 98. 10 [err] H NVR (300MHz.

d[ err] - DVBQO 3

(%err% . 1H )exché'n%&&%‘l‘*é m ‘9(3212‘ l;D’\’iFBl““‘B‘ @zhef‘gkﬂ 5, agge‘b‘@ “(l%_‘?”eﬂﬁf’g’“e" 85 6-
(s. 1H). 6.66 ( . _1l: . ' 36 (s.
iH). 7.40 (d. 23’{)”"161}3 AR 3’9“%&'.‘%‘?"%%"‘?%"’?—”@ fﬁh“éﬁg‘g‘i’bﬁ( g‘f h“l?l}’qmwéh APCI )
527.3 (MH) 15 s(xrfmma-ago)emvammwmmpmie] jfrom Example 7222 80reg. r(. @nﬁnelmm e
100 - : . .
3-{1- (1. 3- Benzodrdspuss teypbvdsofiran 3t 7ﬁo§< Jingen. & Hirpesn  AROrRSTS NBSH 3% miBuss o
ethyl}- 20  55- diveth@formBinie (0:15meivay hddedH tongleloange Isblution. 40 £Fét 43R6fer 30

79 PCT/ EP97/ 01882
minutes the mixture was allowed to warm to 0°C before quenching with excess IN

hydrochloric acid. Ethyl acetate was added and the organic layer was separated and washed
with water. The organic layer was dried (magnesium sulphate), and the solvents removed
in vacuo. The residue was flash chromatographed using 1% methanol in dichloromethane
10  as eluant, and the product was crystallised from dichloromethane and diethyl ether mixture
to give the title compound (1 87mg).
'H NMR (300MHz. dg-DMSOY): & = 2.33 (s. 3H), 3.61 (s, 3H). 3.72 (s. 3H), 3.80 (s. 3H).
5.20 (s, 1H). 5.94 (s, 2H), 6.42 (s. 1H), 6.50 (s, 1H), 6.87 (d. 1H). 6.95 (s. 1H). 7.28 (s.
1H), 7.40 (d. 1H). 7.50 (d. 1H). 7.66 (d. 1H). 8.02 (s. 1H). 10.00 (s. 1H). 12.28 (brs. 1H

15  exchangeable).

LRMS (APCI): 550.3 (MH")

Analysis: Found: C. 61.24; H. 5.17: N, 4.61.
C.gHa6N;04S: requires: C. 61.08: H, 4.76: N, 5.09.
m.p.: 233°C- dec.

N
Br \

25 Using 6-bromo-3-!1-(6-chloro-1.3-benzodioxol-3-¥1 )-ﬁ-[(-&—methylphen_\-'l sulfonamido]-Z-

oxoethyl}-1-methyl-1H-indole (from Example 93) the title compound was prepared in a

similar way 1o Example 96.



To a solution of 3-{1-(1

. 3-benzodi oxol -5-yl)-2-[(2-net hoxy- 4- et hyl phenyl ) sul fon- am do] - 2- oxoet hyl
}-5-brono- 1- net hyl - 1H-i ndol e (from Exanpl e 79. 300ngy. 0.53mmmol) in

1. 4-di oxane (1.5m ) under a nitrogen atnosphere was added

hydroxynmet hyl tri butyl - stannane (253ng. 0.79mmol ). followed by

tetraki s(tri phenywobnapée ne) pal | adi un{0) 5 (3$mg). The m xt urecmsommed
to reflux for 8 hours. and then cool ed. Sodi um hydroxide solution (1 M was
added and the m xt i o) $VA- od h S,
decant ed cl ear of :’ﬂﬁbﬁgé}@g %Ptc?ré’ﬁeg ddéh? 303 V\gg(%e(ﬂ Fihe 4dllllktéI %Q%OV@ Ha 648
After acidificati ofs. WHY 6.83dscldit 7.46 éd lHydnﬁ:thtm.c.aHa)ﬂd{) (d.hHI)aQﬂBQuslH). 7.85 (d.

m xture was extracted w.th e acet gani c extract was dried
(magnesi um sul phat;'elsf) ﬁ% ('?rﬁelﬁ't%’ﬁcb@ﬁf%b Qale]ro 6“1}6 l?'lr)evapor ated in vacuo. The
residue was flash cRVEEIPET): ggmggwpg)sng 2% met hanol in dichl oronet hane as
eluant to give the title conpoun [err]H NNIR (300MHz.
dlerr]-DVMSO): [®rr] = 2.35 (s. 3H). 3. 58 (s. 3H). 3.68 (s. 3H). 4.47 (d.
2H), 4.95 (t. 1H w%ble) 5.20 (s. 1H), 5.92 (d. 2H). 6.65-7.00 (m
6H). 7.08 (d. 1H) ,1H) 730(d 1H) 7.65 (d, 1H). 1240(s 1H
exchangeabl e). 15 4-F%4 v oy vz ‘ -2 0R- )

6- Acetvl -3-{1-(1. 3- benzodl oon

dol - 2- oxoet hyl ) - PR k1 PRESIE : = SA-INZOl¢

. 3- benzodi oxol - 5-yl) - 2- [(2 ma@.hoxy 4- et hyI phenyl )sul fonam do] - 2-
oxoethyl] 6- br ono- 1- met hyl -@Hi’ndol e (from Exanpl e 85. 3p@ith. 0. 53mml ).
et hyl vinyl ether (0.06gmn pal I adi un(11)acetate (6ng).

tri-o-tolyl phosphine (43 dtyethylamne(Oln&? cetonltrlle(Srﬂ)
was heated at reflux f QuUr §7 ulder a nitr

cooling, the solvent was evapo ‘g‘n % cuo and th \é,,o o -CH,
N_—
H
o N Z\ 2
N
\

CH, CH,

10 Sodium borohydride (9mg) was added to a suspension of 6-formyi-3-{1-(7-methoxy-1,3-
benzodioxol-5-yl)-2-[(2-methoxy-4-methyiphenyl)sulfonamido]-2-oxoethyl } - | -methyl-1 H-
indole (from Example 96, 130mg. 0.24mmol) in a mixture of ethanol (3ml) and 1.4-dioxane
(3ml) at ambient temperature. Stirring was continued for 1.5 hours, and then water was
added dropwise until a solution was achieved. After carefully acidifving with drops of

15 concentrated hydrochloric acid. the solvents were evaporated in vacuo. The residue was
partitioned between ethyl acetate and water, and the organic layer was separated and
rewashed with water. The organic laver was dried (magnesium sulphate) and the solvents
removed in vacuo. The residue was crystallised from a mixture of methanol and diethyl
ether to give the title compound (105mg).

20 'H NMR (300MHz. dg-DMSO): 5 = 2.35 (s. 3H), 3.60 (s. 3H). 3.68 (s. 3H). 3.74 (s. 3H).
4.56 (d. 2H). 5.02 (1. 1H exchangeable). 5.16 (s, 1H), 5.92 (s. 2H). 6.39 (s, 1H), 6.48 (s.
1H), 6.82-6.98 (m. 4H). 7.16 (d. 1H). 730 (s. 1H). 7.66 (d. 1H). 12.20 (s. 1H

exchangeable).

23 Analysis: Found: C. 60.34: H. 5. 43: N. 4.71.
CagHagNLOgS: Requires: C. 60.86: H. 5.11: N. 3.07.



was stirred wth 2N hydrochloric acid (-6m) for 45 mnutes. The m xture
was twi ce extracted with ethyl acetate. and then washed with water. and
brine. The organic |ayer was WO 97/ 40029

PCT/ EP97/ 01860 Antivirally active heterocyclic azahexane derivatives The
invention relates to heterocyclic azahexane derivatives that can be .

enpl oyed as syldyjystlse | SOSteres of retrovir aspartate protmevEr7/01882 sal t s
thereof, to processes for the preparation of® those conpounds and their
salts, to phar maceut i cal, conpositions conprising those conpounds or their
salts, and to tm®-UJd&167'G hose conpounds or their salts (alone or in
conbination with other antiretrovirally active conpounds) in the

t herapeutic or diagnostic treatnment of the human or animal body or in the
preparation ofﬁﬁmmnk&%utlcal conposi tions. Backaround to the invention
According to ‘ m . ,
infected by th L S i '
fem/exceptigns{h&Qﬂ&ﬂ&ﬂﬁgﬁgh%%ggigﬁggghg di sease results, by may of
prelimnary stages, such as DS, 1n a nmani fest disease of the imune
system whi ch is koaw-ag - Acquired | munodefi ci er )adr@ne" or AIDS. In
t he overwhel m ng{nu at efp | eads to the

ery

deat h of the infept-echpatients. Okh herto, the tr,. S etOOV|ra
di seases, such as AIDS, hg u@kved pri nC|EaIIy the usejo |n tors of
reverse transcri ptas ecttve I n the ovira
RNA into DNA, such Wi do- 3 Kyt hym di ne ([A \.dldeox 5i ne
(DDI'), and al so HO

J CH, CcH,

Using 3-41-(6-Chloro-1.3-benzodioxol-5-y1)-2-[(4-methylphenyl)sulfonamido]-2-
oxoethyl}-6-formyl-1-methyl-1#/-indole from Example 97. the title compound was
prepared by the method of Example 98.

10 'H NMR (300MHz. d,-DMSO): & = 2.40 (s. 3H), 3.70 (s, 3H), 4.56 (d. 2H). 5.05 (1. IH
exchangeable). 5.42 (s, 1H). 5.92 (s. 1H), 5.96 (s. 1H), 6.32 (s. 1H). 6.66 (s. 1H). 6.90 (d,
1H), 7.03 (s. 1H). 7.09 (d. 1H). 7.36 (s. 1H). 740 (d. 2H), 7.73 (d. 2H). 12.22 (s, 1H

exchangeable).

LRMS (APCI): 527.3 (MH")
15  (Thermospray): 544.3 (MNH,)

m.p.: 207-209°C




tri sodi um phosphonof or mate, ammoni um 21 -tungstenato-9-antinonate, 1
-[err]-D-ribofuran- oxyl-1,2,4-triazol e-3-carboxam de and di deoxycyti di ne
and al so adrianycin. Attenpts have al so been nade to introduce into the
body, for exanple in the formof a reconbi nant nol ecul e or nol ecul e
fragnent, the T4-cell receptor which is present on certain cells of the
def ence system owddiasseeiman body and is respong ble for the anarIvERYgOmSK
i ntroduction of infectious virus particles into those cells and thus for

their infection, the objective .bei t.hat _bi.ndiRg.sjtes for the virus wll
be bl ocked so that1h°t he %Pﬁ?tfognsotw’rﬂ%&db?egﬁ%dé?x%égﬁ'&i i #‘Tﬁ‘x’tlﬁge“ém‘il@fl‘
Conpounds that pr ewgdd]-2-tiethivl}LBbioMocl-ndihiv YAt leC@iom ERMIATE. 500n5O W3 mmol)

other way, such as pol X,mannoac_et ate, are al so used. WO 97/ 43260 )
81 . in"'1.4-dipyane bdipwasisD 2 milpeqnApmOsPhens swasgaddes by droxymetindiritund-
103 N6- Met hoxy- N6.¢l- dl - 3- e , . .
3 benzodi oxol - 5- ; i 3%#@? hé/'?%ﬁléﬂl))/] )fi)ll%wed by tetrakis(uriphenylphosphine)palladium(0)

sul f onani dol - 250x ¢24mg)l Thelimixure mae heatal toosfind fde8 heurs.]Jand then cooled. Sodium hvdroxide
6- Brono-| - met hyl i ndol.e treate ccording,to the nethod of Ex le |
65(a). but using (sﬂl(‘)‘ﬂ‘é‘f Wbﬁ@n@ﬁﬁfﬂﬁﬁ%ﬁ%‘g@%ﬁ‘ ‘Bﬁb? "‘b‘?‘e PF?Q“%‘U%%E&?{%?W“
of Preparation 11dedned Vieart BE affBinkbihble She resiall@] Ghd WaShdd Viht Bi2AVEQeHeY. t ARer
met hod of Exanple 4 to give the corresponding 10 acid. which waS then

converred to the @Fidifisagamyishpenceyrateddiydrachioric a¢id.ithe apleeussmixuire gyas extracted with
(ofer il O ter ] M heighd HbvEhahd AN waThch Uhbdesiu hithate) &' e Brvett Were
10 evaporated in vacuo. The residue was flash chromatographed using 2% methanol in
- dichloromethane as eluant to give the title compound (35mg). _
"H NMR (300MHz, d¢-DMSO): § = 2.35 (s. 3H). 3.58 (s. 3H). 3.68 (s. 5H). 4.47 (d. 2H).
4.95 (t. 1H exchangeable). 5.20 (s. 1H), 5.92 (d. 2H). 6.65-7.00 (m. 6H). 7.08 (d. 1H), 7.22
(s, 1H). 7.30 (d, 1H), 7.65 (d, 1H). 12.40 (s. 1H exchangeable).
15 LRMS (Thermospray): 540.0 (MNH,")

20
A mixture of 3-{1-(1,3-benzodioxol-5-yl)-2-{(2-methoxy-4-methylphenyl)sulfonamido}-2-
o:{oethyl}-é-bromo-l;methyl-lH-indole (from Example 85. 300mg. 0.53mmol). ethyl
vinyl ether (0.063ml), palladium(II)acetate (6mg). tri-o-tolylphosphine (13mg) and
triethvlamine (0.1ml) in acetonitrile (Sml) was heated at reflux for 18 hours under a
25  nitrogen atmosphere. Afier cooling. the solvent was evaporated in vacuo and the residue

was stirred with 2N hydrochloric acid (~6ml) for 43 minutes. The mixture was twice

extracted with ethyl acetate. and then washed with water. and brine. The organic layer was



(s, 1H, 5.93 (s. 2H). 6.65-6.77 (m 3H), 6.89 (s. 1H, 7.02 (d. 1H).
7.22-7.34 (m 3H). .7.72 (s, 1H). 7.82 (d. 2H). 8.55 (brs. 1H

exchangeabl e). 15 Anal ysi s: Found: C. 59.14: H 4.84; N
7.35. CJerrJHerr]Nerr]dJerr]S;, 0.6 CHerr]Cl[err]: Requires: C 59.11:

H 4.84; N. 7.31. Exanple 104 _

6- Acetyl - 3- { 1-wb 9%4d26:z0di oxol - 5-yl ) - 2-[ (4- ngt hyl phenyl ) sul f eeanipeHdissd 0xoe
thyl)-1- 20 nmet hyl - 1H i ndol e [err] WO 97/ 43260 _
82 . PCT/ EP97/ 01882, Met hyl magnesi um brom de (0Q.23nl of a
3M sol ution in St fpAeneyB Sy p&ﬂ%’ ﬁﬁ&@a%r "8‘8 et"@"’é“‘%‘[ 1% Yaske- sldieuesidie was
N6- met hoxy- V6. 1fgiveatdidiogtadiibd Gdinda BRREACKIGIN ofaidures x %
nmet hyl phenyl ) sul f onani do] - 2- oxoit”hy - 1 H Gﬁn%g%ué%%irébog@gﬁa%%mtdf [roo/methyl
Exanpl e 103. 17@&?@7,&-@hrsm|49%imxmm%%%st%%qemmgimmmf Smhpouad (80mg).

-70[ err] C under1 b, tes A h N8 R XL UL € i £ .

-70[err] C for anﬂzli é%zt(?@ﬁgﬁéf%@dpg g';g'ﬁ)(‘r;'e"gvé/é’r“% SQJHEJ' ’r%ﬁ\ﬁéﬁbé&% gﬁé."oo
Aqueous hydrdchisot Hy; 5289 @, 1H)6.561(s. 1H)SOEQ6.70 n. SHR 658300 YHRGMB s ) he1 (4,
m xture. and thgﬁ i_t__was extracted with ethyl acetate (100m ). The organic
phase was separ Htkd-Ade KRsha(myi2H: 8¢ (sl H-pxrhaaeqableynesi um sul phate) and

the sol vent vvernggW 18349 The residue was flash chromatographed
using a gradient elu ion)os? aq%ﬁ m xture of 90% hexane and 10% et hyl
acet at e. t hr oughnalysit:00% et hyl aceFaind; C160.2k He4B8heN4.83.e conpound (18ny).
orr] H N (4008t bt s ARD) “RIGGiLd CCatod s, A 32 50 (0 300 373
(s. 3H). 4.90 (% 1%Hp,

10 '

Br

15 To a solution of 3-{ 1-(1.3-benzodioxol-3-v1)-2-[(2-methoxy-4-methylphenyl)sulfon-
amido]-2-oxoethyl}-6-bromo-1-methyl-1H-indole (from Example 85. 300mg, 0.53mmol)
in 1.4-dioxane (1.5ml) under a nitrogen atmosphere was added methoxymethyltributy!-
stannane (220mg. 0.66mmol), followed by tetrakis(triphenylphosphine)palladium(0)
(35mg). The mixture was heated to reflux for 16 hours, and then cooled. An additional

20 portion of tétmkis(triphenylphosphine)palladium(()) (30mg) was added, and reflux was

continued for a further 8 hours. The solvent was removed in vacuo. and the residue was

flash chromatographed using a gradient elution of a mixture of 19 methanol and 99%

dichloromethane, through to 3% methanol and 93% dichloromethane. to give the title

compound (33mg).

'"H NMR (400MHz. CDCly: 6 =237 (5. 3H). 3.38 (s. 3H). 3.40 (5. 3H). 3.65 (s. 3H). 4.53

(5. 2H). 4.99 (s. 1H). 5.88 (s. 2H). 6.57 (s. 1H). 6.62-6.71 (m. 3H). 6.85 (s. 1H). 6.84 (d.

1H). 6.92 (d. 1H). 7.15 (d. 1H). 7.25 (s. 1H). 7.90 (d. 1H). 8.77 is. 1H. exchangeable).

9
thn



5.87 (d, 2H), 6.65-6.77 (m 3H). 7.12 (s, 1H), 7.17-7.23 (m 3H). 7.44 (d.
1H), 7.60 (d. 2H), 7.97 (s. 1H). 12.40 (brs. 1H exchangeable). 15 LRMS
(Thernospray): 506.0 (MHerr]). 522.6 (M\H err]) Exanple 105 3-{1

- (1. 3- Benzodi oxol - 5-yl)-2-[(4- et hyl phenyl ) sul f onam dol - 2- oxoet hyl } -1
-nmet hyl - 6- (2-pyridyl carbonyl)-1Hindole [err] n-Butyllithium(0.32m of .
2.5M sol ution i nvweypnsp was added to a stirr sol uti on of 2- PCI/EP97/01882
bronmopyridine (0.08nm . 0.8mmmol) in anhydrous tetrahydrofuran (5m) at

-70[ err] C under a a he After 30 m nutes a solution of

N6- met hoxy- N6. 1- du"%ﬁ‘%ﬁ%@”{ 3@%@?@

benzodi oxol -5-yl)-2-[(4-nmet hyl phenyl ) sul f onam do] - 2- oxoethyl } - 1

H 6-i ndol ecar boxani de 25 (the conpound of Exanple 103. 200ng. 0.36mmol)
i n anhydrous tetrdp@ehn (2n) was added to the m xture at -70[err]C
The m xture was styd 3 X

warned to Oferr]C™a
WD 97/ 43260 5

PCT/ EP97/ 01882 The m xture was acidified with acetic aci d and extracted
with ethyl acetate (100f i Aref 9 and washed with
brine. dried (magnesiu : 3 yacuo. The
resi due was flash chront ' . m\\ tCure of
90% hexane and 10% et hyl ' ¢ cet at e.§

give the title conpound e VHz . C : [erf
2.42 (s, 3H). 3.73 [g. 3 :

-

6-Bromo-1-methylindole was treated according to the method of Example 63a). but using
(4-methylphenyl)sulphonamide in p]zice of the sulphonamide of Preparation 11. to give the

methy! ester. which was then treated by the method of Example 4 to give the corresponding

10 acid, which was then converted to the title compound by the method of Example 5 using
(CH;0)CH;NH.
'H NMR (400MHz. CDCLy): § = 2.47 (s, 3H), 3.42 (s. 3H), 3.59 (s. 3H). 3.75 (s, 3H), 4.98
(s, 1H), 5.93 (s. 2H). 6.65-6.77 (m. 3H), 6.89 (s. IH), 7.02 (d, 1H). 7.22-7.34 (m, 3H),
.7.72 (s, 1H), 7.82 (d, 2H). 8.55 (brs, 1H exchangeablie).

15 Analysis: - Found: C.59.14: H. 4.84: N. 7.35.
CagH,;N-05S; 0.6 CH,Cla:  Requires: C. 59.11: H, 4.84; N, 7.31.

20




6.60-6.70 (m 3H). 6.98 (s. 1H). 7.10 (d. 1H). 7.27 (d. 2H). 7.48 (dd. 1H).
7.62 (d. 1H 7.81 (d. 2H). 7.90 (dd. 1H. 8.00 (d. 1H), 8.10 (s. 1H. 8.72
(d. 1H). LRVS (APCl): 568.3 (MHerr]) 10 Exanple 106

3-{1- (1. 3- Benzodi oxol - 5-yl )-2-[ (4- net hyl phenyl ) sul f onam dol - 2- oxoet hyl } - 1-m
et hyl - 6- [2-(2-pyridyI)acetyI]-lH—indole[err] 15 Li t hi um i

di i sopr opyl amwe e748e680( t et r ahydr of ur an) 53n1 of 1.5M setyereibisszn

cycl ohexane) was added to a stirred sol uti o$r of 2-nmethyl pyridine (0.08n .
0.8mmmol ) in anhydrous tetrahydrofuran (3m) at -70[err]C under a nitrogen
at nosphere. Af 1 MethyimagpesiuwmcbropidedP 3embaf 33M solution in dxethvl ether) was added dropwise

N6- met hoxy- N6. 15 dj ng h@{}soﬁ_@élof J!Vﬁ?’rnptﬁ 095 92 etl?y[ I 61411%%?&( 2 13{4

sul f onam do] - 2- oxoet I ndol eca oxam oun

103, 20  200nuyyethyvighefiphsulfpnanndajryxtetiys) - tlétﬁﬂaﬂqtﬁtntbbmrmﬂe(al‘dn) Branple dH3. t O
the m xture at Olerr],C. The m xture was,sti redat ]C for an

addi tional 2 hdd ;‘é’ b dpgmm '“hg“"&é‘f’ﬂ’ésd t‘?‘f?hb‘if A0 (G At ngréhwem fitfogen
addi ti on of swata@fiosphétt.) The Hhi®nié Whe/tRred@s -EC dirfah addibid! 23f08ls KefRE wimaa%
extracted with ethyl acetate (100m ). The organic phase was separated a

washed with brirpem tempesature ndgueeus bivdreahigsiczacis) (Smhaf { Mesodwionk mas slawly edtbdeml

I n vacuo. The r s _fl hr. a gr adi .ent
elution of a mﬂ%t ure r("rﬁf'm’gcﬁ’/enh XAh E%QEF% 3&' E‘ﬁgﬂcgg%zggﬁ r%g@’ﬁc phise yiav,
ethyl acetate. sépargéd and Reashddt l\&h cisineo dried (ﬁﬁ&ﬁﬁi).nm sulphe) Sohid4 8 6&blvent were
84 PCT/ EP97/ 01882
removed in vacuo. The residue was flash chromatographed using a gradient elution of a
10 mixture of 90% hexane and 10% ethyl acetate. through to 100% ethy] acetate, to give the
title compound (18mg).
'H NMR (400MHz. d,-DMSQO): & = 2.30 (s. 3H). 2.56 (s. 3H). 3.73 (s. 3H). 4.90 (s. 1H),
5.87 (d, 2H). 6.65-6.77 (m. 3H). 7.12 (s, 1H), 7.17-7.23 (m. 3H). 7.44 (d, 1H), 7.60 (d.
2H), 7.97 (s. 1H). 12.40 (brs. 1H exchangeable).

15 LRMS (Thermospray): 506.0 (MH"). 522.6 (MNH,")

n-Butyllithium (0.32ml of 2.5M solution in hexane) was added to a stirred solution of 2-
bromopyridine (0.08ml. 0.8mmol) in anhydrous tetrahydrofuran (5ml at -70°C under a
nitrogen atmosphere. After 30 minutes a solution of N6-methoxy-/6.1-dimethyl-3-{1-(1.3-
benzodioxol-3-v|})-2-[(4-methylphenyvl)sultonamido]-2-oxoethy!} -1 H-5-indolecarboxamide
25 (the compound of Example 103. 200mg. 0.36mmol) in anhydrous terrahyvdrofuran (2ml)
was added to the mixture at -70"C. The mixture was stirred at -70°C for an additional 4

- . R ' s . .. ~ -
hours before being warmed to 0 C. and then quenched with the addition of water (3m.



[err]H NWVR (400MHz. d[err]-DVBO): Conplex due to keto and enol forns of
the (2- pyridyl)acetyl group of the conpound. [err]H NVR (300MHz. TFA-d):
[err] = 2.43 (s. 3H). 3.79 (s. 3H. 5.21 (s. 1H. 5.90 (s. 2H), 6.62 (s.
1Ht 6.66 (d, 1H). 6.75 (d. 1H), 7.02 (s. IH. 7.30-7.40 (m 3H). 7 70 (d
1

H, 7.81 (d. 5 2H), 7.96-8.08 (m 2H), 8.13 (s, 1H). 8.59 (dd. .78
(d. 1H), 11.5 (ewdmngmsl NH, and the CH err] (2 pyrldyl)acetW’W
LRVS (APC): 5827(M—I Exanpl e 107 10 1-ATyl-3-{1-(1

.3-b di I 4- et h h | f. .

ot o T Lk el

6-bromo- 1-et hyl i n%ﬁaﬁlc%bfégwﬁ%pﬁ&@%@ waéheatipbrER. dfc) (nadhksiuns swlghad) anl the

brom de in place of  eth bromde). 1(b 1(d), 2, 3 (but 15 usi ng

(4- et hyl pheny! )sublpemnmrarep\edzlmaﬁwq e residuF yaRfiRsk s@ewgraeﬂdeﬁlﬁﬂ]@,ﬂ-mdm
2. 40 3 0

[1;:; 'r] 5.80 (d. (ZH) mgg?? ﬁ@%ﬁﬁ)o%g/%%%c(ﬂg 16‘79 eéh‘g g@QmQ Sﬂﬁ_')h'iﬂ t? ﬁ)OWgtﬁq acetate.

7.20 (d. 2H), 3. 4Qoéﬂet}ﬂehﬁlcc3m3&m6d4"rﬁ)b 7.80 (s. 1H) LRVS (Therm)spray)
549.3 (M\H err]). ,20 Exa

10
3-{1- (1. 3- Benzodi ok’oM’glgF 0pMtz. @P%t Ay AR S 13 RUP 7D it Bot 2% (5,88t Ayl s 2H-
2- hydroxyethyl) -k 45 524 RHOLOC 80RQX AL 10 (d. 1H). 7.27 (d. 2H). 7.48 (dd. 1H). 7.62 (d. 1H),

7.81 (d. 2H). 7.90 (dd. 1H). 8.00 (d. 1H), 8.10 (s, 1H), 8.72 (d. IH).
LRMS (APCI): 568.3 (MH")

10

15 Lithium diisopropvlamide mono(tetrahvdrofuran) (0.33ml of 1.5M solution in
cvclohexane) was added to a stirred solution of 2-methylpyridine (0.08ml. 0.8mmol) in
anhydrous tetrahydrofuran (3ml) at -70°C under a nitrogen atmosphere. After 20 minutes a
solution of N6-methoxy-6.1-dimethyl-3-{1-(1.3-benzodioxol-5-v1)-2-[(4-methylphenyl)-
sulfonamido]-2-oxoethyl}-1H-6-indolecarboxamide (the compound of Example 103,

20  200mg, 0.36mmol) in anhydrous tetrahydrofuran (2ml) was added to the mixture at -70°C.
The mixture was stirred at -70°C for an additional 2 hours before being warmed to 0°C. and
then quenched with the addition of water (3ml). The mixture was acidified with acetic acid.
and extracted with ethyl acetate (100ml). The organic phase was separated and washed
with brine. dried (magnesium sulphate) and the solvent was removed in vacuo. The residue

23 was tlash chromatographed using a gradient efution of a mixture of 90%c hexane and 10%

ethyl acetate. through to 100% cthyl acetate. to give the title compound (95mg).



WD 97/ 43260 PCT/ EP97/ 01882
[err] 0 Gsmum tetroxide
(239mg. 0.94 mmol ), pyridine (0.225 m. 4.7 mmol) and N- net hyl nor phol i ne
N-oxide (549 ng. 2.84 mmol) were added to a stirred solution of 1- 5

al lyl-3-{1-(1 :
. 3-benzodi oxoworMizke 2- [ (4- et hyl phenyl) suISf onam do] - 2- oxoetHCIVRPI7/01882H- G-

i ndol ecar boxam de (the conpound of Exanple 107) i n agueous tetrahydrofuran

Sol uti on of <odf UNVEhiciEHRaReDURN Fomistitros i S0 P TEnth Afelff or

1h. The bl ack Wrﬁm)ggehqtggouwﬂ{e@gﬁy&ﬁdby filtration through celite and the
sol vent renoved in‘vacud. The crude diol was 10 redissolved in ethyl

acetate (50m ) HaNMR&I0MHnTFA-D: MFRyr(8o? 72 (sadHY SCIas IH)t H18h(sh2iih6.62

(50m ). The orgapj.c |laver ri ( nt r,at e WV

brown sol i d. _Sal S B Gp T B 0! OFZ o Win 678 BB o &\ Der o )
was added t aig), 7ro6S00sSminHYy, f3 (5,eN)bs. o9vuds bHj. 4. 78 nd.athy1 1. Heedtanhged NH Q6iK) -
After 2h the m xture was filtered, diluted with ethyl acetate (50 m) and
washed with satheChhof (Spyndybecetyl /U8Bl sol uti on. The organic 15 |ayer was
dried (nagnesi By ncentrated in vacuo Partial purification
was undertakenﬂgpf%&%&g?gggqglf?l ash col um chromat ography (elution with
90% di chl or onet hane /10% net hanol ) giving an al dehyde internediate as a
fawn solid. Wthout further purification this solid was dissolved in

nmet hanol (15mmﬂ|ﬁég$nterrperature under a nitrogen atnosphere. Sodium
bor ohydri dﬁ)( TP P d ; LSV IOV Dl foth o2 -NdethS LA NO
was conti nued . anol was renoved 1 n vacuo and the residue
redi ssol ved i né-indedcachoxpmide (50n1 ). The et hyl acetate sol ution was washed
W th saturated aqueous NH err]d (50 m). dried (MJSOeerr]) and

concentrated to give a ( D
: 0
e

o
Oy - L0 - =4
Br H MeO,C N N
H,N N

@ o
CH, ( o,

CH,

The title compound was prepared from 6-bromo-1-ethylindole using the methods of

Examples 1(a) (but using allvl bromide in place of ethyl bromide). i(b). 1(d). 2. 3 (but
15  using (d-methviphenyl)sulphonamide). 4 and 12.

'H NMR (300MHz. CD;0D): & = 2.40 (s, 3H). 4.65 (d. 2H), 4.95 (d. 1H), 5.00 (s. 1H).

5.10 (d. 1H). 5.80 (d, 2H). 5.95 (m. 1H), 6.70 (m. 3H), 6.95 (s, 1H). 7.10 (s. 1H). 7.20 (d,

2H), 7.40 (d. 1H), 7.70 (d. 2H), 7.80 (s. 1H).

LRMS (Thermospray): 549.3 (MNH,").

vdroxvethv-1H-¢-indolecarbo id



yell ow foam Flash colum chromat ography (elution with 90%
di chl or onet hane/ 10% net hanol ) gave the product as a fawn solid (126ng).
WD 97/ 43260 86
PCT/ EP97/ 01882 [err]H NVR (300MHz. d[err]-DVMSO): [err] = 2.40 (s. 3H). 3.60
(m 2H). 4.10 (m 2H). 5.10 (s. 1H). 590(s 1H). 6.65 (s. 1H. 6.70 (d. .
1H). 6.80 (d. 1Hwo¥u4s®éo(s. 1H). 7.15 (d. 57 30 (d. 2H). 7. ROI/ER7/0158}
7.70 (d. 2H). 8.00 (s. IH. LRV (APCI) 536 5 5 Exanple 109 3-{1 -(1
. 3-benzodi oxol - 5-yl') - 2- [ (4- met hyl - 2- met hoxyphenyl )sul fonarrbdol 2- oxoet hyl } -
-(2-net hoxvet hyl ) -1 8+ndol ecar boxam de [err] 10 T e conpound
was prepared fromthe d  of Exarrple 28(b) using th
Exanpl es 28(c) (but usl ng err] CH err]Br in pl aBe s o

i odi de), 28(d), 28(e), 28(f) 3Hne R
toI lﬂan sul phonam_d&) [err]H <
@o (s, 3H. 3.60 (m ZH)y 3 S
. 95 (s. 2H), 6.N0 6 75

Preparation 11 in place g

dierr]-DVBO : [err] =

3H), 15 4.20(m-|N2H)

1H), 6.80 (d. 1H), 6. : .715(5. H) 7.

7.45 (d. 1H). 760( 1H), 780(brs lH) 800(5 1H)g LRMS( errmspr y
): 580.8 (MHerr]).

Osmium tetroxide (239mg. 0.94 mmol), pvridine (0.225 ml. 4.7 mmol) and N-

methylmorpholine N-oxide (549 mg. 2.84 mmol) were added to a stirred solution of 1-

U

allvl-3-{1-(1.3-benzodioxol-5-y1)-2-[(4-methylphenyl)sulfonamido]-2-oxoethyl}- 1 H-6-
indolecarboxamide (the compound of Example. 107) in aqueous tetrahvdrofuran (10ml
tetrahydrofuran : 1ml H.O) at room temperature. After 4h a solution of sodium
thiosulphate (10ml) was added and stirring continued for h. The black precipitate was
removed by filtration through celite and the solvent removed in vacuo. The crude diol was
10 redissolved in ethyl acetate (50ml) and washed with 1M hydrochloric acid (50mi) then
brine (50ml). The organic layer was dried (MgSO,) and concentrated to give a brown solid.
Sodium metaperiodate (1.0g. 4.7mmol) dissolved in water (Iml) was added to a stirred
slurry of the brown solid in ethyl acetate (10m!}). After 2h the mixture was filtered, diluted
with ethyl acetate (30 ml) and washed with saturated sodium chloride solution. The organic
15  layer was dried (magnesium sulphate) and concentrated in vacuo Partial purification was
undertaken at this stage by flash column chromatography (elution with 90%
dichloromethane /10% methanol) giving an aldehvde intermediate as a fawn solid.
Without further purification this solid was dissolved in methanol (15ml) at room
temperature under a nitrogen atmosphere. Sodium borohydride (36mg) was added
20  portionwise over 10 minutes and stirring was continued for 4h. The methanol was removed
in vacuo and the residue redissolved in ethy] acetate (50ml). The ethyl acetate solution was
washed with saturated aqueous NH,C! (50 mD). dried (MgSO,) and concentrated to give a
vellow foam. Flash column chromatography (elution with 90% dichloromethane/10%

methanol) gave the product as a fawn solid (126mg).



20 Exanmpl e 110 The conpounds of Exanples 17. 50. 65. 83 101 and 109 were
tested in Test A above. and found to have an I(err] (ETA) < 500nM and a
selectivity for ETA receptors over ETB receptors of greater than 100. 25

The preparation of sone aromatic sul phonam des is descri bed bel ow. WO
97/ 43260 87 PCT/ EP97/ 01882
- Preparati on lwiydmisheh- 4- met hyl -1 - benzenesulgf.onam de [err] 5 PCI/EP97/01882

n-Butyllithium(5.3m of 2.5Min hexane solution) was added to a stirred

.solution of Nl, _(tert-butyl)-2- | z4- nephyl z.n1.--Renzegnes nag, d .4
.45mol ) in teg'ﬁlm (fgﬁ“lyéiﬁ éfsBﬁf%&a? 'OC"{?n ' %H’a’ﬁ?ﬁ?‘oggﬁ ya[%@;ﬂ@r g‘.l%k?‘t er
2h bronoet hane | wass arderids @5\, 98h. 650 @ 141) 6130adr BRC Y10 (s, THXI U B(dnal). Faor ed
i nt o aqueous anmoni um chl ori de and theeé)roduct was extracted with ethyl

“acetate (2 x 100RH).7.4hd. tonBi7Aéd 26RJeli 6 Facti ons were washed 10 with
brine (100m), [ ; -.and concentrated in vacuo. A m xture of
ethyl acetate E%W?géé%@%%g“@m) was added and a white solid
crystallisegl (450nmg). H NVR (400MHz. CDCl[err]): [err] = 1.20 (s, 9H), 1.30

(t. 3H). 2.40 js. 3H). 3.00 (g. 2H), 4.40 (s, 1H), 7.00 (d. 1H), 7.10 (s,
1H), 7.80 (d, ! (Thernospray): 256.4 (M{err]). 15 Pol yphosphori c
(2 a¥e = ) RS ir

acid (approx. 3044 3va <10 4.his o e S
at 100C for 30%9%19_*%@ ye 0\7v solutiton was t car VT
wat er -(2-methoxvethvl)-1H-6-i de

o] O
tBu0,C X ;:‘. 1Bu0.C N O N u B oMe
> IO

| Y
OMe 0 8
CH,

OMe

10 The title compound was prepared from the compound of Example 28(b) using the methods
of Examples 28(c) (but using CH;OCH,CH,Br in place of methyl iodide), 28(d), 28(e).
28(f) and 28(g) (but using the sulphonamide of Preparation 11 in place of p-
toluenesulphonamide). _ .

'H NMR (300MHz.'d,-DMSO): § = 2.35 (s. 3H). 3.20 (s, 3H), 3.60 (m. 2H). 3.65 (s. 3H),

15 4.20 (m. 2H). 5.20 (s. 1H). 5.95 (s. 2H). 6.70 (s. 1H). 6.75 (d. 1H), 6.80 (d. 1H). 6.85 (d.
1H), 6.90 (s, 1H). 7.15 (s. 1H). 7.20 (d, 1H), 7.45 (d. IH). 7.60 (d, 1H), 7.80 (brs. 1H). 8.00
(s, 1H).

LRMS (Thermospray): 580.8 (MH").

20 Example 110
The compounds of Examples 17, 30. 65, 83 101 and 109 were tested in Test A above. and

found 1o have an IC(ETy) < S00nM, and a selectivity for ET, receptors over ETg

receptors of greater than 100.

25 The preparation of some aromatic sulphonamides is described below.



(100m ) and extracted with ethyl acetate (2 x 100m ). The organic |ayers
were dried (MgSO err]) and concentrated. The product was purified by flash
col utm chr omat ogr aphy (gradient elution fromdichl oronethane to

5%ret hanol / di chl or omet hane) giving the 20 desired sul phonam de as a white
solid. [err]H NWVR (400MHz. CDCl[err]): [err] = 1.30 (t. 3H), 2.40 (s. 3H),
-3.00 (g. 2H), 4.3%o¢basze0 2H), 7.05 (d, 1H), 7.g9 (s. 1H. 7.80 POT/EP$/01882
LRVMB (Thernospray): 216.5 (M\H err]) .25 Preparation 2

-2- Fl uor o- 4- net hyl & benzenesul f onani de WD 97/ 43260
88 97/ 01882 [err] 2-Fluoro-4-nethylaniline (3g.

24mmol ) was di ssol %&ehv1A-1HERGI- hide( 45m ) and concentrat ed
hydrochl oric acid (15m) ang tEe so% ution was cooled to -10[err]C with
overhead stirring. Sodiumnitrite (1.82g. 26.4 mmol) in water (3m) was
added dropw se over 0.5h 5 mai ntai ni ng the tenperature below -5[err]C.

Stirring was continued for a furdheyyONGh asf,ter the fiaal /a
m xture was added in small portign A stirredssat ur &ed
sul phur dioxide in acetic achH¢3pmN=6t O[err]C. Affernadd

m xture was warnmed to roomtenper@ture and stirred for ?h Before pouri ng
into iced water. After stirring for O 5h the product was ex cr,.@cted into
et her and the aqueous | ayer further extracted with 10 di chl or onet hane.
The organi ¢ | ayer ss-Bayllithiomis3aed of2SNEih heikarde solutio®), wadraddell (o\ystitied s6lionold N1-

concentrated (azeotroping with toluene to renpve any .renmmj.nin cetic
acid). A ( (tert- uty19-2~ethy!-4-r_nethy -ri-benzenesu onamx%e y(lg. 4.45mm09) ai'n tetrahydrofuran

(30ml) at 0°C under a nitrogen atmosphere. After 2h bromoethane was added dropwise.

After 4h the reaction mixture was poured into aqueous ammonium chloride and the product
was extracted with ethyl acetate (2 x 100ml). The combined organic fractions were washed

10 with brine (100ml), dried (VgSO,) and concentrated in vacuo. A mixture of ethvl acetate
(8ml) and hexane (2ml) was added and a white solid crystallised (450mg).

'H NMR (400MHz, CDCL,): 8 = 1.20 (s, 9H), 1.30 (1. 3H). 2.40 (s, 3H). 3.00 (q. 2H), 4.40
(s, 1H), 7.00 (d. 1H), 7.10 (s, 1H), 7.80 (d, 1H).
LRMS (Thermospray): 256.4 (MH").

15  Polyphosphoric acid (approx. 10ml) was added to this white solid and the slurry was
heated at 100°C for 30mins. The yellow solution was then carefully poured into iced water
(100ml) and extracted with ethyl acetate (2 x 100ml). The organic lavers were dried
(MgSO,) and concentrated. The product was purified by flash column chromatography
(gradient elution from dichloromethanc to 35%methanol/dichloromethane) giving the

20  desired sulphonamide as a white solid.

'H NMR (400MHz. CDCL): & = 1.30 (t, 3H), 2.40 (s. 3H). 5.00 (q. 2H), 4.80 (brs. 2H).
7.05 (d. 1H), 7.20 (s, 1H). 7.80 (d, 1H).
LRMS (Thermospray): 216.5 (MNH,").

25  Preparatieon2

2- -mnethvl-1- enesulfopamide



m xture of 1, 4-dioxan (30m ) and aqueous ammonia (30m of 0.88M was added
to the residue which was stirred overnight. The 1.4-di oxan was renoved in
vacuo and t he aqueous |ayer extracted with ethyl acetate (2 x 100m ). The
organic |l ayers were conbined. 15 washed wth brine (100m), dried
(MgSg err]) and concentrated. Flash columm chromatography (elution with
99% di chl or omagd ang2épl % net hanol ) gave theeﬁ: oduct as a pal epypiberingsl i d
(1.62g). [err]H NVMR (400MHz. CDCl[err]) = 1.30 (t, 3H), 2.40 (s.
3H). 3.00 (g. 2H). 4.80 (brs. 2H), 7.05 (d IH). 7.20 (s. 1H), 7.80 (d,

1H). 20 LRMS (APCl): 216.5 (M\H &H Pr epar at igon N Dyl
(E)-3-(4-sul fanmoyl phenyl)-2-prao te’[err) The % @ onpound was

fromthe ¥z ar\t erial shown.
WD 97/ 43260 89

prepared by the nethod of

F
PCT/ EP97/ 01882 [err] NWR (400\/Hz CD[err]OD): [err] 1.40 (t. 3H). 4.25 (q.
2H). 6.60 (d. Z2Bluord-4/fethdanilihd (327 2Fmmol). waHjissoFe8Un (glacial HpeticLde(45ml) and

(STR/E,[ Ln);lsp;a%; r Fé;cg;ﬁ?.u B\ng#‘[?g [agxﬁf(}amls g&’:\ } gtsolguon was cooled to -10°C with overhead

nmesu
stirring. Sodium nitrite (1.82g. 26.4 mmol) in water (3ml) was added dropwise over 0.5h

a

W

maintaining the temperature below -5°C. Stirring was continued for a further 0.5h after the
final addition. This mixture was added in small portions to a stirred. saturated solution of
sulphur dioxide in acetic acid (30ml) at 0°C. After addition the mixture was warmed to
room temperature and stirred for 1h before pouring into iced water. After stirring for 0.5h
the product was extracted into ether and the aqueous laver further extracted with
10  dichloromethane. The organic layers were combined, washed with brine, dried (MgSO,)
and concentrated (azeotroping with toluene to remove any remaining acetic acid). A
mixture of 1.4-dioxan (30ml) and aqueous ammonia (30ml of 0.88M} was added to the
residue which was stirred overnight. The 1.4-dioxan was removed in vacuo and the
aqueous layer extracted with ethyl acetate (2 x 100ml). The organic layers were combined.
15  washed with brine (100ml), dried (MgSO,) and concentrated. Flash column
chromatography (elution with 99% dichloromethane /1% methanol) gave the product as a
pale yellow solid (1.62g).
'H NMR (400MHz, CDCl,): 8 = 1.30 (t, 3H), 2.40 (s. 3H). 3.00 (g. 2H). 4.80 (brs. 2H),
7.05 (d, 1H). 7.20 (s, 1H), 7.80 (d. 1H).
20 LRMS (APCI): 216.5 (MNH,").

Preparation 3
- 3~{-4-¢ Y vi)-2-
' 0 /7 N
s AT — L) oo
HN— S N N\=

. P 0
The title compound was prepared by the method of Exampie 57 from the starting material

shown.



Sec-butyl l'ithium (9.8m of 1.3M in cycl ohexane) and

N, NN N ,N - tetranethyl ethyl enedianine (1.8m . 12.2mmol) were added to a
stirred solution of 2- 10 br ono- 5- et hyl pyridine (2g. 11 .6mmol) at
-78[err] C under a nitrogen atnobsphere. After 90 m n sul phur dioxide
(approxi mately 30m ) was condensed into the reaction m xture using a col d
finger and the rwewuikszeo M xture was sl owly wagged to room t enpPACIEPOH0IGE2r
12h. The reaction m xture was concentrated to dryness and the residue

di ssolved in ice- [ his adde m,xture of_ sodi hydr axj.d
(1.39g, 35mml) aﬁgk’ﬁwﬁl@%ﬁﬂ@ gs?uﬁﬁ@&ni’%)' gc—zﬁdq(%ﬁﬁg&g}gﬂ:& %On(g' IH).
water (20m ). Afteysgdbyyyoogel i) on was extracted with ethyl acetate.
dried (MySJ err]) and concentrated. Flash colum chromatography (95%

di chl or omet hane /BB&VHe(Thamyspragad@.2 AdNPa dduct (250mg) as a clear oil which
crystallised on standing. [err]H NVR (400MHz. CDCl[err]): [err] = 2.40 (s,
3H), 5.20 (brs. 2H), 7.80 (d. 1H, 7.90 (d. 1H, 20 8.50 (s, IH. LRWS

(Thernmospray) :5 17Prefafadidney r]). Preparation 5
6- (D net hyl am no) - 3- pﬁ/ri di nesul fonamde _ D [err] WO
97/ 43260 3-Methyl-2-pyridinesulfonamide PCT/ EP97/ 01882

Chl or osul phonam de (500ng) was dissol wed in ethanol ggmh,) and di net hyl am ne
(15m of a 2Msolution in tetrahydrofyran). The reactlion m xture was seal ed

in a pressure bonb and heated at 10 or 12h.-»The xpure was cool ed and
t he solvent renoved in vacuo. Flash % x

CH, CH,
Sec-butyllithium (9.8ml of 13M in cyclohexane) and N,NN’N’-
tetramethylethvlenediamine (1.8ml. 12.2mmol) were added to a stirred solution of 2-
10  bromo-5-methylpyridine (2g. 11.6mmol) at -78°C under a nitrogen atmosphere. After 90
min sulphur dioxide (approximately 30ml) was condensed into the reaction mixture using a
cold finger and the reaction mixture was slowly warmed to room temperature over 12h.
The reaction mixture was concentrated to dryvness and the residue dissolved in ice-water.
To this was added a mixture of sodium hydroxide (1.39g, 35mmol!) and hydroxylamine.
15 sulphonic acid (3.9g, 33mmol) in water (20ml). After 24h the solution was extracted with
ethyl acetate. dried (MgSO,) and concentrated. Flash column chromatography (95%
dichloromethane /5% methanol) gave the product (250mg) as a clear oil which crystallised
on standing.
"H NMR (400MHz. CDCI;): 8 = 2.40 (s, 3H), 5.20 (brs. 2H), 7.80 (d. 1H), 7.90 (d. 1H),
20 8.50 (s, 1H).
LRMS (Thermospray): 172.8 (MH").

Preparation 5
6-{Dimethyv ino)-3-pyridinesu ide

Ci NMe..

/l\N )\N
J

] !
SO.NH. SONH_



col um chr omat ogr aphy (elution with 95% di chl or onet hane/ 5% net hanol ) gave
the 5 product (550ng) as a pale orange solid. [err]H NVR (400VHz.
CDCl[err]): [err] = 3.20 (s. 6H). 4.80 (brs. 2H). 6.50 (d. 1H), 7.80 (d. |
H. 8.65 (s, 1H). LRVMS (Thernospray): 202.2 (MHerr]). 10 Preparation 6
5- Chl or o- 2- et hoxy- 4- net hyl - 1- benzenesul f onam de (a) 1

. - Chl or 04- et hoxyo gn4sgéghy! benzene [err] 13 n@ﬁ a solution of PCI/EP7/01882

1- chl or o- 4- hydr oxynet hyl benzene (14. 2g 0 1 ) in tetrahydrofuran (250m)

. was added sodi um hydr| de as a _40% susp on.in Oi

porti onwi se undEhloFspiphepamide Faomex vasdj3se §‘fl16‘e°ﬂ&°é’8L‘§é'ﬁg‘B’ddié'{‘%Eﬂé“’ g1l of
0. 1nmol) was addgdl\/ﬁ%ﬁniton &%Mtdi‘&ﬂraﬂ? ahe %a@ﬁonr tﬁf\kdﬂé(wfxﬁealgd hm%'?ﬁissu?él’tﬂ:mb and

reacti on was quenc water extracted with ethyl acetate
organi ¢ | ayer wastadeshe@’Cviot H2hd The taxtarguwasicooled amnd the hq)uqurmemm vacypycFlash

comound vas obfAAAceEgnabend (Y RRCHIhSERh dDRERs PE BRI Eave e

SEI)Q [2”7]5)( ierl &dmt%ai@ﬁlzﬁﬁsaiﬂoraﬁﬂe&ﬁhﬂs 3H). 4.00 (g. 2H). 6.65 (dt.
5- Chl or 0- 2- et hoxty NMRe#$eaNHz- ﬁhb@esaf’f)dﬁaﬁﬂ)d‘ésq&‘?]—m 6.3 FHA3HHY(d. 11D
91 8.65 (s, 1H)'F)CT/ EP97/01882

LRMS (Thermospray): 202.2 (MH").

10  Preparation 6
5- -2- y-4-methyl-1- n ide
(a) 1- -d-ethoxy-2

@ -

15 To a solution of 1-chloro-4-hydroxymethylbenzene (14.2g, 0.Imol) in tetrahydrofuran
(250ml) was added sodium hydride as a 40% suspension in oil (4g, 0.1mol) portionwise
under nitrogen. When effervescence ceased iodoethane (15.6g, 0.1mol) was added and the
solution heated at reflux for 8 hours. The reaction was quenched with water and extracted
with ethyl acetate. The (;rgnnic laver was washed with dilute aqueous sodium hydroxide

20 and brine, then dried {MgSO,) and evaporated to dryneés. The subtitle compound was
obtained as a clear oil (17.3g).

'H NMR (300MHz CDCl,): & = 1.40 (t, 3H). 2.35 (s. 3H). 4.00 (g, 2H). 6.65 (dt. 1H). 6.75
(d, 1H), 7.20 (d. 1HD).

25 (b




To 1-chl oro-4-ethoxy-2-nethyl benzene (fromstep (a). 17g) was added

chl or osul phonic acid (25m ) dropwise with stirring and ice cooling. The
solution was stirred for 30 mnutes then poured onto ice (200m) and the
crude internedi ate sul phonyl chloride filtered off. This material was m xed
thoroughly with ammoni um carbonate solid (35g) and heated at 5 100 rr]C
for 30 m nutes. Woa/43gext ure was cool ed and payred into ice wat¥&m®

filtered off and crvstallised fromhot ethyl acetate (15.2Q). mp

2_53 g|[—|)er r] CZO[ (er r-l-]02 %{g%ﬂ%@av-ﬂhﬂb&%%m Jt&:r (aL WL;‘ \&Q a(:lHed glhlbros@plf&uc

(Ther nospray) : 26Z|d5"irhll)lﬁﬂfo@tvis]e)mthilsﬁrrl?meqndmz:tqoohnz? The solunon was stlrred for 30 minutes
5- Chl or o- 2- ( 2- net hoxyet hoxy) - 4- et h benzenesul f pnani.de

- ChI or 0- 4- (2- met HESRyRAUFRSGRIQ ire @W“@%Q’ér@“ e’F‘F]mel‘ﬁ%e §!}B‘N"§’F2éhl8%#pﬁﬁﬂad ot

prepared using thg;ng -mzﬁ Wi Rk EPRbRLEIAP vihPommbiiém Waribbshte solid (.330) and heated at

CH err]OCH err] err I n place of |odoethanem3£err]H NVR ( 300WHz

CDCl [err]): [6&rr ]10&°Qf0350(rmput®l—|)l'he ixtare(vas copipd angd payrgd intoicy wawr tsn filteged)off

g Z:gl g?g le(_DZ net® ﬂg®ﬂ15%°nhh%%f]ﬁ?ilce%l{% bgg% I onan de [err] The title

- conpound was preﬂarwe{d[ MSGX}’CS off -E)t(em-i)&) 40gs. BHe HPOt(hozH ) 7.00 (s, 2H),
Preparation 6(b). I_Egrr MR (300MHz CDCl[err]): [err] = 2.40 (s, 3H).
'3.45 (s. 3H). 3. g@z:«@, . (t.2H). 5.45

LRMS (Thermospray): 267.5 (MNH,;").

10
(a) - 4-(2- XV v)-2- v e
OH ®—ocH,
¢l /Q o«
15 CHy s
The subtitle compound was prepared using the method of Preparation 6(a), but using
CH;0CH,CH,Br in place of iodoethane.
"H NMR (300MHz CDCl;): & = 2.35 (s. 3H). 3.45 (s. 3H). 3.75 (1. 2H). 4.05 (t,2H), 6.70
(dd. 1H). 6.80 (d, 1H), 7.20 (d. 1H).
20
5- -2-{2- v)-4- yvi-1- e
O "~ OMe o 0 ~on sozm-:jz
c,/@ — S ~"0Me
CH, ¢ 19 ¢

CH,

The title compound was prepared from the product of step (a) by the method of Preparation
6(b).

253 'H NMR (300MHz CDCl,): 8 = 2.40 (s. 3H). 3.45 (s. 3H). 3.80 (t. 2H). 4.25 (t.2H). 543
(s. 2H. 6.85 (s. 1H). 7.90 (s. 1H).
LRVIS (Thermospray): 297.1 (MNH,").



(s. 2H). 6.85 (s. 1H). 7.90 (s. 1H). LRMS (Thernospray): 297.1 (M\Herr]).
WD 97/ 43260 92 PCT/ EP97/ 01882
Preparati on 8 5-Chl oro-2- et hoxy- 4-net hyl - 1- benzenesul fonam de [err] 5 The
title conpound was prepared by the nethod of Preparation 6. but using

I odonet hane in place of iodoethane. [err]H NVR (300MHz CDCl[err]): [err] =
2.40 (s, 3H). 4webrkme3r), 500 (s. 2H. 6.99 (s, 1H), 7.85 (rormihesis
(Thernospray): 252.9 (M\H err]). 10 Preparati’on 9

2- Et hoxy- 4- et hyl - 1- benzenesul fonanide [err] To a solution of the

chl or osul phonam de from Preparation 6 (5.0g) in ethanol (25m ) and 15

wat er (25n) vvaszséﬂﬂhﬁﬁﬁey ni ckel (4g of a 50% suspension in water) and
the m xture heated at ux for 24 hours Hot net hanol (100n) was added
and the reduci ng24dd ¢-B XXy ethyl engsulferdmidet s were evaporated and
the residue crystallised from hot ethanol (2s449) - mp.136-7C. [err]H NMR
(300MHz. d[err]-DMSO): [err] = 1.40 (t. 3H),12. 53 (s. 3H, 4.20 (q, 2H,
6.75 (s, 2H).

cl
CH,

(¥ ]

The title compound was prepared by the method of Preparation 6. but using iodomethane
in place of iodoethane.

'H NMR (300MHz CDCl;): 6 = 2.40 (s, 3H), 4.00 (s. 3H), 5.00 (s. 2H). 6.90 (s, 1H), 7.85
(s. 1H).

LRMS (Thermospray): 252.9 (MNH,").

10

SO,NH, SONH,
v R
CH, CH,

To a solution of the chlorosulphonamide from Preparation 6 (5.0g) in ethano! (25ml) and
15  water (25ml) was added Raney nickel (4g of a 50% suspension in water) and the mixture

heated at reflux for 24 hours. Hot methanol (100ml) was added and the reducing agent

removed by filtration. Solvents were evaporated and the residue crvstallised from hot

ethanol (2.42g). m.p.136-7°C.

'H NMR (300MHz. dg-DMSQ): § = 1.40 (1. 3H), 2.35 (s. 3H), 4.20 (q, 2H), 6.75 (s. 2H),
20  6.80(d, 1H), 7.00 (s, 1H). 7.60 (d. 1H).

L_RMS (Thermospray): 233.5 (MNH,").




20 6.80 (d, 1H), 7.00 (s. 1H). 7.60 (d, 1H). LRWVS (Thernospray): 233.5
(MNH err]). Preparation 10

2- (2- Met hoxyet hoxy) - 4- met hyl - 1- benzenesul f onam de WO 97/ 43260

93 PCT/ EP97/ 01882 [err] The title conpound was prepared
by the nethod of Preparation 9 fromthe product of Preparation 7. [err]H -
NVR (300MHz CDCl weygrlayz60[err] = 2.40 (s. .45 (s. 3H), 3. FECWERIT/ONES2
4.25 (t,2H), 5.20 5 (s, 2H, 680(s 1H) 90(d. 1H), 7.80 (d, 1H).
LRVS (Thernospray): 246 (M err] reparation 11

2- Met hoxy- 4- net hyl - 1- benzenesulf na ide [err] The trtls%"'éorrpound was
prepared by the nethod of Prep o 9ocHom t he pr ogh ef/‘ﬁy aration 8.
[err]H NMR (300M+z CDO [err]), r] = 2.40 s> 3H), 00 (s, , 5.00
(brs, 2H), 6.80 (m 2H), 7.8 (dcr-rlH)' 15 LRV (Ther mispray): 219.0
(MHerr]) 2 CH,

The title compound ‘was prepared by the method of Preparation 9 from the product of
Preparation 7.

'H NMR (300MHz CDCl,): § = 2.40 (s. 3H), 3.45 (s, 3H), 3.80 (1, 2H). 4.25 (.2H), 5.20
(s, 2H), 6.80 (s, 1H). 6.90 (d. 1H), 7.80 (d, 1H).

LRMS (Thermospray): 246 (MH").

(9]

Preparation 11

~Vet - ’I-1-be

Cl

CH
10 3 CH,

The title compound was prepared by the method of Preparation 9 from the product of
Preparation 8.
'H NMR (300MHz CDCL): 8 = 2.40 (s, 3H), 4.00 (s, 3H), 5.00 (brs, 2H), 6.80 (m, 2H),
7.80 (d, 1H).

15 LRMS (Thermospray): 219.0 (MNH,")
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PCT/ EP9 @mﬁmj'mlﬂw“mi A conmpound of fornmula I. 5 wherein

[err] R re optional substituents and independently
represent Clerr] alkyl, Cerr] alkenyl [optionally substituted by Cqerr]H
or Cerr](derr] al kyI)], Cerr] alkynyl, halogen, C[err] perfluoroalkyl.
(CH err]) mAr [ apé ymastdot err]) met[err], (CHggrr]) mCONR err] Rl pCT/EP97/01882
(CHerr])nmCerr]Rerr], OQCHerr])gCOerrTRerr], (CHerr])nCORerr],
(CHerr])nOR[err].. OCHerr])pORerr], (CHerr])m\Rerr]Rerr],
CCIerr](CI—l[_errF)hPE&r]NR[err]R[ rr], (CHerr])nCN, 10 S(OnRerr],
SOerr]NRlerr]R[err]. CONH(CH err])mAr[err] or CONH(CH err])nHet[err];
Rlerr] represents H (err] alkyl. (CHerr])pNRlerr]Rerr]. SJerr]Rerr] ,
SQerr]NR[err]R{err]A,comﬁb’l@relroﬂfc)mmtﬂ{err] Clerr] alkenyl, Cerr] alkynyl.
(CHerr])nCONR[err|Rerr], (CI-l[err])nCCIerr]I%[serr] (CH err]) pCN,

(CH err])pR err] or (CH[err])pCR[err , Rletrf and R[err] i ndependent |y
represent Hor CJlerr] alkyl: 15 R represents H C[err] alkyl or C
[err] al koxy; R[err] represents Hor =

optionally fused to a saturated orf’g ratedR5- or 6-nmenbered
heterocyclic ring containing 1 or 2 Lef o4 ons selected fromN, S and O.
the group as a whol e being optionally substlnt uted by one or nore groups
selected fromCerr] alkyl, (Jerr] 20 alkoxy and hal ogen, and wherein any
menbers of theV elle@rocycllc ring which are S may be substituted by one or

t t
5 e g ol 5k U BAERRAL SHEA S by P dc
Het[err] Z rep{samiondlly GilsefutddHbEOSEGH ebr d2OAE Ry yikyl)], COMHSRwew!.] BYl6gens r{;;

alkyl), COoerr ]l Srontit, SRS AN (L) Het!, (CH2)aCONRTR?, (CHy)-CO:R®, O(CH,),COR’,

(CH2)mCOR®, (CH,),OR®. O(CH,),OR®, (CH,)nNR'R®, CO»(CH,)NR'R®, (CH,),CN,
10 S(O),R®. SO,NR'R®. CONH(CH,),Ar' or CONH(CH,),,Het';

R® represents H. C, alkyl. (CHy),NR’R'®, SO.R', SO,NR’R", (CH.),COR", Cy¢

alkenyl, C:¢ alkynyl. (CH)nCONR’R", (CH:),COR", (CH»),CN, (CH2),R" or

(CH,),OR";

R and R’ independently represent H or C,_¢ alkyl:

15 R represents H, C, ¢ alkyl or C, ¢ alkoxy;
R’ represents H or OH:
R® represents phenyl optionally fused to a saturated or unsaturated 5- or 6-membered
heterocyclic ring containing 1 or 2 heteroatoms selected from N, S and O, the group as a
whole being optionally substituted by one or more groups selected from C,¢ alkyl, C,,
20 alkoxy and halogen, and wherein any members of the heterocyclic ring which are S may be
substituted by one or two oxygen atoms:
R® and R'® independently represent H. C,.¢ alkyl. Ar’. Het” or C, ¢ alkyl substituted by Ar’
or Het";
Z represents CO,H, CONH(tetrazol-3-yl). CONHSO.O(C, alkyl), CO.Ar, COy(Cig
25 alkyl). tetrazol-3-yl. CONHSO:A!‘S. CONHSO, ( CH:_),',Ar3 or CONHSO.(C,_4 alkyl):
m represents 0. 1. 2 or 3:
nrepresents 0, 1 or 2:

p represents 2. 3 or ¢:



25 al ky CONHSO err]Ar[err]. CONHS( err]
(CH[err]Umlli SCIerr](C [err] alkyl): mrepresents 0. 1. 2 or 3:
n repres represents 2. 3 or 4: WO 97/ 43260

" PCT/ EP97/ 01882 g represents 1. 2 or 3. Arferr]
|ndependently represent phenyl, naphthyl. or an aromatic heterocycle having
5 or 6 ring nmenbwosmapedo 4 of which are sel eg%ed fromN S andPCIERAOLSH2
aromatic heterocycle is optionally fused to a benzene ring, and which
phenyl group is o tlonall fuaed toan 5 aromatic heterocycle as defined
i medi atel y aboved "PHEY bAP'ds a whol e being optional Iy substituted by one
or nore groups faM'T’ﬂﬂdéﬁkﬁd&hﬂb teBreséif phetivl,i maphiadl. B & srbmakON&eroavet Hdeinges b4 6
and Het[err] independently represent a non-aromatic heterocycle having 5 ar

6 ring nenbers uprikgmgmbgrs moclwfaﬂ@c@é? Eﬁi%“&ﬂ‘ frony by Nan%oawdvmml%hﬁt@w%b is
t | b f
dof i i t1on of R cioblhPShsld 08 befient bink, AR et Mol I oIl fuged o 2
or =S; provided tdrainatiq heterocvcwheldeﬁiednm}nedmpﬂ\eahmt shembigpasya whole beiap sptidnally
err] is absent err resents H. errl..tepresent t hyl
eREhyI] and R[Serr] “ﬂ‘ éé QU AT PP H‘%‘l\‘é‘ﬁ&fﬁ detinaion gogg""ﬁ)cl)*l“d
represent CJ err]mtoran@@w bl Sl o obB-arditich hemwelemawg],%pct

Rlerr] are absent, err] represents CIC[erEi]H[err]) hﬁerr
represents H, andme@p ]umteplr of which ﬂm§all§€tt=¢ diomel, Shamdy D, w ngrzumﬁespmlly

represent COerr] s(ugtﬁute!l by oné/ ox) mota ¢ groups falling within the definition of R above. and is further
10 optionally substituted by =0 or =S;

provided that:
(1) when R represents methoxy or is absent, R’ is absent. R® represents H. R’
represents H, methy! or ethyl. and R® represents unsubstituted phenyl, then Z does not
represent CO,H or CO5(C, ¢ alkyl);

15 (i) whenR' and R? are absent, R’ represents CO(p-CIC¢H,). R represents H, and R®
represents unsubstituted phenyl, then Z does not represent CO+(C .4 alkyl); and
(iii) when R' represents methoxy, R? is absent, R’ represents CO(p-CIC¢H,), R’
represents methyl, and R® represents- unsubstituted phenyl. then Z does not represent
CO,H;

20 or a pharmaceutically acceptable derivative thereof.

2. A compound as claimed in claim 1, wherein R' represents halogen.
(CH,),CONR’R?, (CH.),,CO-R®, (CH,),.COR?, (CH,),,OR® or (CH,),,CN.

3. A compound as claimed in claim 1 or claim 2. wherein R” is absent.

4, A compound as claimed in any one of the preceding claims, wherein R} represents

25 H, Cy4alkyl or (CHy),OR".

5. A compound as claimed in any one of the preceding claims. wherein R’ represents
H.

6. A compound as claimed in any one of the preceding claims. wherein R represents
H.

30 7. A compound as claimed in any one of the preceding claims. wherein R® represents

phenyi fused to a saturated 3-membered heterocyclic ring.



(tii) when Rerr] represents nethoxy, R err] is absent.

unsubcllﬂlﬂﬂlllmﬂl;mlulﬂiﬁr]zéﬁ@éeﬁﬁ?t?eg‘?éQéLJ  SPEET HASCBEERT PO °

phar maceut i cal | y' adceptabl e derivative thereof.
claimted in claim 1, wherein R represents ha ogen
(CI—|[err])rrCO\IWmdsﬁ[oerr] (CI—|[err])rrCCIerrg6R[err] (O%[err]}ctlﬁf{wlas}
(CHerr])nmOR err] or (CH[err])rrCN : Acorrpound as claimed in claim1l

or claim2. wherein R err] ound .as clained in an
one of the preéediné ‘EH"EH"H%d i?r’l“?éf P9 e fAB edineclaigs. e'@f‘é’f"}’reﬁ?

or (CHerr])pOdelrdr-cONHSO, Aﬁecorrpound as clai rred in any one of the
preceding clains.” wherein Rerr] represents H_ 6. A conpound as cl ai nmed
in any one of fhe pAcweyiomy aflfeimmia I ahdafiard inglainy §. brleyithoyeproxises (i3md (i), or
A conpound as ned in any on 1 in R6
represents pheﬁ?ﬁawg%lﬁm?'g %c uréae é%ﬁ?%&%ﬂd{ gse%lé?{gg%ényc I%Cﬁl’l ng.
REPLACEMENT SHE6.T 96 ﬁlarmace&xdipfd?mulﬁﬂom&mﬁrmﬂmdcompwng( of feemola It iedefined in
preceding clains. wherein Z represents COerr]H or r]Ar[err]
A conpound of Fl@imul. du witheutgpmovisesy(iy and (W), oF 2 P%'{E'Pa‘ﬁ-‘f‘ tltacb‘?PéﬂPg"SS%“"(“PY‘
and (i), or ayROAkTRGe PhhdabivicARRNAMEdRahy Eletfoldflepof - for use as a

phar maceuti cal .

11.  Use of a compound of formula I. as defined in claim 1, but without provisos (i)-
(iii), or a pharmaceutically acceptable derivative thereof, in the manufacture of a
10 medicament for the treatment of restenosis, renal failure, pulmonary hypertension, benign
prostatic hypertrophy, congestive heart failure. stroke, angina. atherosclerosis. cerebral and
cardiac ischaemia or cyclosporin induced nephrotoxicity.
12. A method of treatment of restenosis, renal failure. pulmonary hypertension. benign
prostatic hypertrophy. congestive heart failure, stroke, angina, atherosclerosis, cerebral and
15 cardiac ischaemia or cvclosporin induced nephrotoxicity, which comprises administering a
therapeutically effective amount of a compound of formula 1, as defined in claim 1. but
without provisos (i)-(iii), or a pharmaceutically acceptable derivative thereof, to a patient in
need of such treatment.
13. A process for the production of a compound of formula I, as defined in claim 1. or a
20 pharmaceutically acceptable derivative thereof, which comprises:

(a) when R® represents H. reaction of a compound of formula IIA,

wherein R'™ are as defined in claim 1. with a compound of formula III.
z
R‘\[( m
o

wherein R® and Z are as defined in cla:m 1. in the presence of a Lewis acid or

~
W

trifluoroacetic acid. and a tri(C,., alkyl}silane:
(b) when R” represents OH. reaction of a compound of formula ILA. as detined above.

with a compound of formula II1. as defined above. in the presence of a Lewis acid:

This Sheet Has Been RT
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5 10, Lcal formulation conprising a conpound of forrmula I.
as dﬁ:ﬂ!ﬂ "ﬂ Wﬂjﬂmrbut W t hout provisos (i) and (ii), or a
phar [ abl e derivative thereof, and a pharmaceutically

accept abl e adjuvant, diluent or carrier. 11. Use of a conpound of fornula
|. as defined in claim1, but without provisos (i)- (iii), or a -
phar maceut i cal | waeuspioabl e derivative thereaef;, in the manuf acPOFEPL0188210
medi canment for the treatnent of restenosis, renal failure, pul nodary
nypertension. DeRLOD BHES kAN e NS LR Veprdk BROAS I fcRICA S cdifloubld B¢ formula
stroke, angina, Pher JET &7 0 S, "Cer ebr al And cardiac | schaernia or

cycl osporin induge] nephrotoxicity. 12. A process for the production of a
conmpound of forrmula I, as defined in claiml. or a 20 pharmaceutically
accept abl e derivative thereof. which, cenpry (@) IBwhen Rl err]
represents H, reaction of a compound R1A [err] wherein Rlerr]
are as defined in claiml. with a co o formula Ill. [err] 25
wherein R err] and Z are as defined in claimid. in the preseqce of a Lew s

acid or trifluoroacetic,acid, apd a tri err], alkyl)silang: (b wh
Rierr] represent 3hepin ReaRi ?’%S‘nRgFmé’s'é’Gﬁ'(b&l’l’?od’!ﬂF‘ ﬁd ?’é:"\gf‘ﬂg r&éegl'eif?lh’éﬁgq’}'
above. with a §O%H§g7v§§ fgc%mﬁlﬂ 36 torm S 11EOs ide bRV 50711&%%?, tRABED 54ih Qf

a Lewi s acid:
PCT/ EP97/ 01882 ( dewis achicor tiflwarodcetiomside sisha Gi(Fi oty ilaner | represents H.

treatment of a C?&p Ougvgxex? 513 frgprrergéétgd lm%’ R® represents H, treatment of a compound of formula

IIB, as defined above. with a Grignard reagent, followed by reaction with a compound of

formula IV,
R z

l 0 Hal
wherein R® and Z are as defined in claim 1, and Hal represents halogen;

(e) when R’ represents H. reaction of a compound of formula IIA, as defined above,
with a compound of formula [V, as defined above, in the presence of a hindered, non-
nucleophilic base;

15 (B reacting a compound of formula I, in which R represents Br, with CO gas in the
presence of a palladium catalyst and a reducing agent, to provide the corresponding
compound of formula I in which R represents CHO;

(g) reacting a compound of formula I. in which R' represents Br, with CO gas in the
presence of a palladium catalyst and a C,, alkanol, to provide the corresponding

20 compound of formula I in which R' represents CO-(C, ¢ alkyl);

(h) coupling a compound of formula I, in which Z represents CO,H., with a compound
of formula VI.

H.NSO,Ar’ VI
wherein Ar’ is as defined in claim 1, to provide the corresponding compound of formula I

25  in which Z represents CONHSO,Ar’; or
(i) reacting a compound of formula I. in which R' represents Br. with an alkvl lithium
reagent and quenching with dimethylformamide or carbon dioxide to give a corresponding

compound in which R' represents CHO or CO,H respectively;



[err] wherein Rlerr]. Rlerr] and Rlerr] are as defined in claiml. with a
Glgnarmm l d by 5 reaction with a conpound of forrmula I1l1.
as defll Em "IIﬂ"Im\\gd by treatnment with a Lewis acid or
trifluorbaceti'c 4cid. &nd a tri(derr] 6 alkyl)silane: (d) when Rl err]
represents H and Rlerr] represents H treatnent of a conpound of formula

1B, as defingbaRens Wth a Gignard reagggt. followed by recwEpeomsszth a
conmpound of formula 1V, err] wherein R6 and Z are as
defined in claim1, and Hal represents hal oge en Rlerr

represents H, reactingrivhsre f&%%fﬁfé‘ﬁﬁ’ds%‘f CQ’BF‘%‘BE&‘:I’F%“’"&§°’HB‘P9W€(§ t‘lIBE‘\‘Pe' Nt h
a conpound of esence of a hindered,
non- nucl eophi %?5%5&1' Q/ailé%ﬁieﬂg'ni)le%{g\é%ﬁ?ﬁlga?fg%ﬁ%%ﬁ% of formula I, in
which R err] represents Br, with COgas in the presence of a palladl um
~catalyst and a reducing agent, to provide the correspondi ng conpound of
formula | in which R err] represents CHO (9) reacting a conpound of
formula I. in which Rlerr] represents Br, with CO gas in the presence of a
pal | adi um catal yst and a CJerr] al kanol, to provide the correspondi ng 20
conpound of forrmula | in which R err] represents Cerr](Cerr] alkyl); (h)
coupling a conpound of fornmula I, in which Z represents COH wth a
conmpound of forrmula VI. Herr]NSOQAr[err]q VI wherein Ar[err] is as
defined in claim1, to provide the correspondi ng conpound of formula I 25
in which Z represents CONHSQAr[err]; or (i) reacting a conmpound of
formula I. in which Rerr] represents Br. with an alkyl |ithiumreagent and
guenching with dinmethyl formam de or carbon di oxide to give a correspondi ng



corrpound in which—Rferr] represents CHO or COH respect@%%@EMEﬂT SHE(ET

PCT/ EP97/ 01882 and where desire essary

conve g conpound of formula | ir'r-e—er-f-ha-r-neeeﬂ-(—i-e-gll ; 43 -
accept M“glluﬂ’m] Itl‘ u her eof or vice versa. .| REPLACEMENT SHEET Wotssi-3
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3. A compound as claimed in any one of the preceding claims. wherein Z represents
' CO-,H or CONHSO~A:
9. A compound of formula [. as defined in clmm L. but without pronsos (i) and (ii). or

a pharmaceutically acceptable derivative thereof, for use as a pharmaceutical.

W

10. A pharmaceutical formulation comprising a compound of formula I. as defined in
claim 1. but without provisos (i) and (ii), or 2 pharmaceutically acceptable derivative
thereof, and a pharmaceutically acceptable adjuvant. diluent or carrier.

11.  Use of a compound of formula L. as defined in claim I, but without provisos (i)-
(iii), or a pl-'x.arrr.mceuticnlly -acceptaﬁle' derivative thereof, in the manufacture of a
10 medicament for the treatment of restenosis, renal failure, pulmotiary hypenénsion, benign
prostatic hyperwophy, congestive heart failure. stroke, angina. atherosclerosis. cerebral and

cardiac ischaemia or cyclosporin induced nephrotoxicity.

" iz. A process for the production of a compound of formula I, as defined in claim 1.ora
20 pharmaceutically acceptable derivative thereof, which comprises:
(a) when R’ represe:its H, reaction of a compound of formula IIA,

o
R— | N gt 1A

wherein R"™ are as defined in claim 1. witha comuound of formula III.
RY i
. o
23 wherein R® and Z are as defined in claim 1. in the presence of 2 Lewis acid or
trifiuoroacsric acid. and a wi(C,., aikylisilane:
(5)  when R’ represents OH. reaction of a compound of formula [[A. as defined above.

with 2 compound of tormuia [11. as d2fined above. in the presencs ora Lawis acid:
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Compounds of formula (I), and their pharmaceutically acceptable derivatives,
wherein R1 and R2 are optional substituents and independently represent Cy.6 alkyl, Ca
alkenyl [optionally substituted by CO2H or €CO2(Ci.¢ alkyl)], C2-6 alkynyl, halogen,
Ci3_perfluoroalkyl, (CHomAr', (CHpmHet!, (CH2)nCONR'R?, (CHz2)mCOzR®,
O(CH2)qCO2R8, ~ (CH)mCOR®,  (CH2)mORE, O(CH2)sOR%,  (CH2)mNR'RS,
COy(CH2)NR'R?, (CH2)nCN, S(O)R®, SO;NR7R}, CONH(CHzmAr' or
CONH(CHa)rHet!; R3 represents H, Cj.¢ alkyl, (CH2)pNRIR!P, SO:R 10, SO:NRSR!0,
(CH2)mCORY, Cz4 alkenyl, Czs alkynyl, (CH2)mCONRSR!0, (CH2)mCO:R'0,
(CH)pCN, (CH2),R1® or (CH;),OR!%; R4 represents H or Cy.s alkyl; RY represents H
or OH; R® represents pheny! optionally fused to a hete lic ring, the group as a whole being optionally substituted; R70 are fully
defined herein and may independently represent Ar2 or Het?; Z represents CO2H, CONH(tetrazol-5-yl), CONHSO020(C)4 alkyl), CO2AR,
CO(C1-¢ alkyl), tetrazol-5-yl, CONHSO2Ar3, CONHSO2(CH2)qAr® or CONHSO2(Ci.6 alkyl); Ar!3 independently represent phenyl,
naphthyl, or an aromatic heterocycle, which groups are optionally fused and optionally substituted; and Het! and Het? independently
:lep:esent a non-aromatic heterocycle which is optionally substituted; are useful in the treatment of restenosis, renal failure and pulmonary

ypertension,




