:PHARMACEUTI CAL COMPOUNDS Thi's invention relates to phar rrac%ic‘]f‘q{,g
‘'conpounds, their preparation and use. 5 Conpounds of the i le 2-one type
have been described in the literature as having potential use a dl gesics
or for treating cognitive disorders or as cholinesterase inhibi d2Pkor
exanple, in J. Med. Chem 1991, 34, 827-841, 10 WO 93/12085 and CA 119:
225964t . The conpounds of the invention are of the formula: [err] 15 in
whi ch- Rl and R2 are.each hydrogen, (Jerr} alkyl, Cerr] al koxy, HOerr]
al kyl, Cerr] alkoxy-CJerr] alkyl, Cerr] alkylthio, halo, Ph, 20 PhCR R
- where Ph is optionally subsWWnd R ' are each
hydrogen or CJerr] alkyl, or oget her with the carbon
atomto which they are attached forma C[err] cycloal kyl group, >C=0,
>C=NOR where R is hydrogen or Clerr] alkyl, - 2- '

This invention relates to pharmaceutical compounds, their

preparation and use.

Compounds of the indole-2-one type have been described in
the literature as having potential use as analgesics or for
' treating cognitive disorders or as cholinesterase inhibitors
as,l for example, in J. Med. Chem. 1991, 34, 827-841,
10 WO 93712085 and CA 119: 225964t.

The compounds of the invention are of the. formula:

®

15
in which

Rl and R2 are each hydrogen, Ci-4 alkyl, Ci-4 alkoxy, HO-Ci-4
alkyl, Ci-4 alkoxy-Ci-4 alkyl, ci_4 alky].thio, halo, Ph,

20 PhCR'R'‘*- whexre Ph is optionaily substituted phenyl and R'
and R'' are each hydrogen or Ci-g4 alkyl, or Rl and R2
together with the ca.rl_)dn atom to which they are 'attaéhed
form a Ca-¢ cycl-oalkyll. gi‘oup, >C=0, >C=NOR' where R' is
hydrogen or Cy-¢ alkyl, |



R3, R4 and R5 are each hydrogen, halo, nitro, (err] alkyl, C[err] alkoxy,
“Clerr] alkylthio, (Jerr] alkyl-CO, (err] alkyl-S(Om where mis 0, 1 or
2, RRNSOerr]-, -COOR, -CONRR', 5 -NRR', -N(OR)COCR ', -COR
-NHSJ err]R, where R and R' are each hydrogen or Clerr] alkyl, R6 and R7
are each hydrogen or CJerr] alkyl, and nis 1 to 6, 10 X is oxygen or

sul phur, Wis [err] 15 where pis 4 to 7, and q and r are each.1 to 3, Y is
[err] or -CH(OH)-, 20 and Z is optionakl® substituted phenyl or optionally
substituted heteroaryl; 25 and salts and esters thereof. -3- The
conpounds of the invention are indicated for use in the treatnent of
disorders of the central nervous system They are active in tests that

i ndi cate serogponegQigndBUh2ki @4ch hydrogen, halo, nitro, Cj-¢ alkyl,
C3-4 alkoxy, Ci-4 alkylthio, Ci-4 alkyl-CO-, Ci-4 alkyl-S(O)y-
where m is 0, 1 or 2, R'R''N-SO3-, ~COOR', -CONR'R'‘,

S <-NR'R'‘ ,\ -N(OR*')COOR*'', -COR', -NHSO2R', where R' and R''

are each hydrogen or C;_¢ alkyl,
R6 and R7 are each hydrogen or Cj_4 alkyl, and n is 1 to 6,

10 X is oxygen or sulphur,

~

— N (CHa)p or —N N—

~ o

15
where p is 4 to 7, and q and r are each 1 to 3,
Y is CO or -CH(OH)-,

20 and

Z is optionally substituted phenyl or optionally substituted
heteroaryl:;

25 and salts and esters thereof.



In the above formla (1) , a (err] alkyl group includes nethyl, ethyl,
- propyl, isopropyl, butyl and tert. butyl, and is preferably nethyl or

ethyl. A (err]

al koxy group is one such alkyl group linked to a ring via

an oxygen atom and a 10 halo atomis preferably chlorine, brom ne or
fluorine, and especially chlorine or fluorine. A substituted phenyl group
I s phenyl substituted with one or nore, for exanple one to three,
substituents sel ected from for exanple C*rr] alkyl, especially nethyl,
Cerr] al koxy, especially methoxy and 15 et hoxy, hydroxy, nitro, cyano,
hal o, especially chloro or fluoro, trihal onethyl, especially

trifluoronethyl,

carboxy and C[err] al koxy-carbonyl. A heteroaryl group can

have one or nfRe EdoAnAE0FE e Hfeiitfiof hrenindivatedfohrensexjygethe
ni trogen and sul phur and preferably contains from5 to 10 carbon atons.

Preferably a héreatment ofr digpordexsiofs thesicegtrahararpus GYEEeR.| sTheY t he

formul a: 25 -4- where Qis -O
al kyl . Al ter n3FPVaFIAVe, iR-tesbs,

5

-S-. o0, -NR-, and R is hydrogen,or err
that licexn Berptonwale Rodadalisa. 7 &1

In the above formula (I), a Ci.4 alkyl group includes

methyl, ethyl, propyl, isopropyl, butyl and tert. butyl, and
is preferably methyl or ethyl. A Ci-4 alkoxy group is one

such alkyl group linked to a ring via an oxygen atom, and a

10 halo atom is preferably chlorine, bromine or fluorine, and

especially chlorine or fluorine. A substituted phenyl group

is phenyl substituted with one or more, for example one to

three, substituents selected from, for example Ci-4 alkyl,

especially methyl, Cji-g4 alkoxy, especially methoxy and

15 ethoxy, hydroxy, nitro, cyano, halo, especially chloro or

fluoro, trihalomethyl, especially trifluoromethyl, carboxy

and C3-4 alkoxy-carbonyl.

A heteroaryl group can have one or more hetero atoms

20

25

selected from, for example, oxygen, nitrogen and sulphur and
preferably contains from S to 10 carbon atoms. Preferably a

heteroaryl group contains a single hetero atom and is of the

formula:



benzene fused ring as, for exanple: 5 Further heteroaryl groups include
“those of the formula: [err] 10 When n is greater than 1, the values of R6
and R7 need not be identical in each repeating nethylene unit. Preferred
conpounds are those having one or nore of the 15 following features: (i)
X is oxygen (ii) HRerr] and R err] are each hydrogen, Cerr] alkyl, Cerr]
20 al kylthio or benzyl (iii) RL and R2 are both nethyl (iv) Rerr]
is hydrogen and Rlerr] is nmethyl 256 --45- (v) Rlerr], Rerr] and
Rlerr] are each hydrogen, halo or (Jerr] alkyl (vi) R6 and R7 are both

hydrogen 5 (i) 'ss 2oL Lkl 31 Sud% bha & 1s hydrogen or c1-6

alkyl. Alternatively, .a. heteroaryl group can comprise a
benzene fused ring as, for example:

S
Further heteroaryl groups include those of the formula:
T and R g
| '\N ‘ ‘\N
10

When n is greater ‘than 1, the values of RS and R? need not

be identical in each repeating methylene unit.

Preferred compounds are thése having one or more of the
15 following features:

- (i) X is oxygen

(ii) R! and R? are each hydrogen, Ci-s alkyl, Ci4
20 alkylthio or benzyl .

(iii) R! and R2 are both methyl

(iv) R! is hydrogen and R2 is methyl
25 '



10 (ix) pis 5 (x) Yis [err] 15 (xi) Zis optionally substituted
“phenyl A preferred group of conpounds is of the forrmula: [err] O, 20 -
6 - and preferably one in which Rlerr] and Rl err] are each hydrogen or
Cerr] alkyl, Rerr] is hydrogen, (ferr] alkyl or halo, nis 2, and R err]
i s hydrogen or halo. Preferably the benzoyl substituent is attached to the
pi peridinyl ring at the 4-position. A5 particularly preferred group is one
in which RL and R2 are both hydrogen and ®3is hydrogen or fluoro, nis 2
and Rlerr] is halo, preferably fluoro; and salts thereof. It will be

. appreciated that the,cogpounds cof the invent] 10 n tal or nore

asymetric ca?ﬁgn at 3%%?‘& ibi J5E FRE %éélog(%r?érg.a&%hgfgg ] ogﬁggfare
normal |y prepared as racem c m xtures and can conveniently be used as such,
but individual isoners can be isolated by conventi onal

(vi) RS and R? are both hydrogen
5 (vii) n is 2

(viii) W is

)

£

10 (ix) p is 5

(x)
Y is Sco

15 (xi) 2 is optionally substituted phenyl

A preferred group of compounds is of the formula:

o.

A 4
N— (CHg)..—O © _C\>
AV S

R

R® (i

20



techni ques i.f so desired. Such racemc m xtures and 15 individual optical
“isomers formpart of the present invention. It is preferred to use an
enantionerically pure form It is, of course, possible to prepare salts and
esters of 20 the conpounds of the invention and such salts and esters are
included in the invention. Salts are preferably the pharmaceutically
acceptabl e, non-toxic addition salts with suitable acids, such as those

wi th inorganic acids, for exanple hydroclgl eric, hydrobromc, nitric,

sul phuric or 25 phosphoric acids, or with organic acids, such as organic

carboxylic acids, for exanple, glycollic, maleic, hydroxymaleic, funmaric,
malic, tartaend preferably ane yis which. Bt anskWearsi each;hydxpgan: or

napht nal ene- Sist o Bcra. pydeodeh £ rani S Bales caf 8 e el oo
Thter medi at e B2 BEAES R T . e e e B e o
other, for exaattaphednesethé qaiperidinyl ring at the 4-position. a
S particularly preferred group is one in which Rl and R? are
both hydrégen and R3 is hy&rogen or fluoro, n is 2 and R8 is

halo, preferably fluoro; and salts thereof.

It will be appreciated that the conmpounds of the invention
10 can contain one or more asymmetric carbon atoms which gives
rise to isomers. The compounds are normally prepared as
racemic mixtures and can conveniently be used as such, but
individual isomers can be isolated by conventional
techniques if so desired. Such racemic mixtures and
15 individual optical isomers fo¥m part of the present

invention. It is preferred to use an enantiomerically pure

_ form.

It is, of course, possible to prepare sélts and esters of

20 the compounﬂs ofithe-invention and such salts and esters are
jncluded in the invention. Salts are preferably the
pharmaceutically acceptable, non-toxic addition salts with
suitable acids, such as those with inorganic acids, for
example hydrochloric, hydrobromic, nitric, #ulphuric or

25 phosphoric acids, or with organic acids, such as organic
carboxyiic acids, for example, glycollic, maleic,
hydroxymaleic, fumaric, malic, tartaric, citric, salicyclic,

o-acetoxybenzoic, or organic sulphonic, 2-hydroxyethane



acceptable, acid addition salts, or are useful for identification,
“characterisation or purification. 10 The conpounds can also be utilised in
ester form such esters being aliphatic or aromatic. The nost preferred
esters are alkyl esters derived fromCerr] al kanols, especially nethyl and
ethyl esters. 15 The invention also includes a process for producing a
conpound of fornula (1) above, which conprises reacting a conpound of the
formula HWY-Z (I11) with a conmpound ot fhe fornula: 20 [err] -8- where
the substituents have the values given above, and Qis a |eaving group, for
exanpl e, halo or a nesylate or tosylate. 5 The reactlon |s referably
carried out | fudRhPRie: WyeRecPssRlRREniG . PT,daphy (§p 1pboRy e

i sobut yl ketoneigr acetonitrile, and at a terrperature of from80 C to
110[err] C. : )

In addition to pharmaceutically-acceptable salts, other

5 salts are included in the in_ventidn. Tﬁey may serve as
jintermediates in the purificgtion of compounds or in the
preparé.tion of other, for example pharmaceutically-
acceptable, acid_addition salts, or afe useful for
identification, characterisation or purificﬁtion.

10
The compounds can also be ut_ilised in ester form, such
esters being éliphatic or aromatic. The most preferred
esters are alkyl esters derived from Cj-4 alkanols,
especially methyl and ethyl esters.

15 '
The invention also includes a process for producing a
compound of formula (I) above, which comprises reacting a
compound of the formula H-W-Y-Z (III) with é_compound of the

formula:

20

v




The reaction takes place in alkaline conditions by the use of, for exanple,
“sodi um carbonate or potassium carbonate. 10 Conpounds of fornmula (Il1) are
ei ther known or can be prepared by methods well known in the art. In the
case of conpounds in which Wis 15 [err] conpounds can be prepared reacting
the partially protected nitrogen containing cyclic amne with a phenyl or
het eroaryl 20 carbonyl halide, followed by deprotection, to give conpounds
of the formul a: -9- [err] optionally 8otl owed by reduction to give the
conmpound of formula (I111) in which Yis -CHOH)-. 5 Conmpounds of formula

I are either knqwn o b b t h I laNAt t
gs?/)for ex":'inﬂﬁﬁfeb ?@é{ﬁ%ﬁ&“&g%?ﬁ%}qﬁ %Fggxe]s gg%’%ﬁ:wﬁ,\%&% PE A
a leaving group, for example, halo or a mesylate or

tosylate.

5 The reaction is preferably carried ouﬁ in an inert organic.
solvent such as, for example, methyl isobutyl ketone or
acetonitrile, and at a temperature of from 80° C. to 110° C.
The reaction takes place in alkaline conditions by the use

of, for example, sodium carbonate or potassium carbonate.

10
Compounds of formula (III) are either known or can be
prepared by methods well known in the art.
In the case of compqunds in.which W is
15
N
N N

(CHa),

compounds can be prepared reacting the partially protected .
nitrogen containing cyclic amine with a phenyl or heteroaryl

20 carbonyl halide, followed by depfotection, to give compounds

of the formula:



10 with a conpound of the formula Q (CR err]Rerr])[err]Q where Q is
also a leaving group. 15 An alternative route to the conpounds of the
i nvention consists of an anal ogous, reverse, condensation of the principal
conponents of the nolecule as, for exanple, by reacting a conpound of the
formula (V) above, with a conpound of the fornula 20 - 10 -
QCR err]Rerr])[err]-WY-Z Such reagents can be nade as descri bed above or
by anal ogous nethods. 5 As nentioned abowe,- the conpounds of the invention
have useful central nervous systemactivity. The conpounds are active at
the serotonin, 5-HI[err], receptor. Their binding activity has been
denmonstrated in a test described by (8d2qzgombick, J. M et al., Ml ecular
Phar macol ogy Vol . 40 1992, paggs(él%%# 1042y an%conpounds of the invention
np |

as described in the foll ow ng | es havela

NG,

(CH),

of from2 nMto
N—C—2Z

optionally followed by reduction to give the compound of
formula (III) in which Y is -CH(OH)-.

5
Compounds of formula (IV) are either known or can be
prepared by methods well known in the art as, for example,
by reacting a compound of the formula:

X
R!
. NH
R2T \_
\ ¥/,
/L|_//\R5 ' '(V)
R pe
10

with a compound of the formula Q'(CRSR7)50, where Q' is also

a leaving group. .

15 An alternative route to the compounds of the invention
consists of an analogous, revérse, condensation of the
principal components of the molecﬁle as, for example, by
reacting a compound of the formula (V) above, with a

compound of the formula
20 |



5,000 nM Sone of the conpounds, for exanple those of formula Ill, also
» possess binding activity at the 5-HT[err] 15 receptor. Furthernore,
conpounds have activity at the 5-HT2A receptors as shown in the test

descri bed by Leysen, J. E. et al., Mdlecular Pharmacol ogy Vol. 21 1981,
pages 301-314. 20 Because of their selective affinity for the 5-HT
receptors, the conpounds of the present invention are indicated for use in
treating a variety of conditions such asiphesity, bulima, alcoholism
pai n, depression, hypertension, ageing, nenory |oss, sexual dysfunction,
anxi ety, schizophrenia, 25 gastrointestinal dlsorders headache,

cardi ovascul ar disorders, snoki ng WEBERIoW-YdEug addlctlon enmesi s,

Al zhei ner's and sl eep di sor ders. The conpounds of the |nventjon are
effective over a mﬁde dosage range' t he actual dose adm ni stered being

dependent on rtLgu qﬂ¥p €]
condition bei%(f gg&g{ ﬁe g%da%%e %%%Yrgl 1,ggb}l’jbel né%a’r eated.
However , them.reqwred WI|| norrrallyfall within the range of 0.01 to

20 nmg/ kg per day, for exanple in the treatnment of adult humans, dosages of
from 5

As mentioned above, the compounds of the invention have
useful central nexrvous system activity. The compounds are
active at thé serotonin, 5-HTipg, receptor. Their binding
activit';y has been demonstrated in a test described by

10 Zgombick, J. M. et al., Molecular Pharmacology Vol. 40 1992,
.pages 1036-1042, and compounds of the invention as described
in the following Examples have a Ki of from 2 nM to
5,000 nM. Some of the compounds, for example' those of
formula IIX, also possess binding activity at the S-HTipf

15 receptor. Furthermore, compounds have activity at the
S-HT2A receptors as shown in the test described by

- Leysen, J. E. et al., Molecular Pharmacology Vol. 21 1981,
pages 301-314.

20 Because of their selectivé affinity for the S~-HT receptors,

- the compounds of the present invention are indicated for use
in treating a variety of conditions such as obesity,
bulimia, alcoholism, pain, depression, hypertension, ageing,
memory loss, sexuai dysfunction, anxiety, schizophrenia,

25 gasﬁrointestinal disorders, headache, cardibvascular
disorders, smoking cessﬁtion, drug addiction, emesis,

Alzheimer's and sleep disorders.



0.5 to 100 ng per day may be used. 10 The conpounds of the invention wll
normal |y be adm nistered orally or by injection and, for this purpose, the
compounds will usually be utilised in the formof a pharnaceuti cal '
conposition. Such compositions are prepared in a manner well known in the
pharmaceutical art and conprise at |least 15 one active conpound.
Accordingly the invention includes a pharnaceutical conposition conprising
as active ingredient a conpound of formulld €1) or a pharnaceutically .
acceptabl e salt or solvate 20 thereof associ ated with a pharmaceutically

ac;:ept abl e e>c<lc' pi ent I n mag& ﬂﬁt %s%%leonggoévie‘?ee "I"r‘]*\’lfgnfhfqéﬁ Lhe
active |ngre | | y a
carrier, L;Q EdrAMéé“ i & ufraam; aRniRYsPeréd Bdind FeBefledt
capsul e, sache aper or ot container. The excipient may be a

solid, sem-sen dueh facrord aet eneadmmma&cbampeund\m&im msedxckheent or

medi um for the active ingredient. Some exanples of suitable excipients are
| act ose, dext cenditionrbeing sxepted|and the type ppfnsize O%WB'RS gum

acaci | h

cra, ca CI %e % O% Qgttzgd However, ‘the dosage required will normally
fall within the range of 0.01 to 20 mg/kg per day, for
example in the treatment of adult humans, dosages of from

0.5 to 100 mg per day may be used.

10 The compouhds of the invention will normally be administered
orally or by injection and, for this purpose, the comi:ounds
will usually be utilised in the form of a pharmaceutical
composition. Such compositions are prepared in a manner

well known in the pharmaceutical art and comprise at least

15 one active compound.

Accordingly the invention includes a pharmaceutical
composii:ion comprising as active ingredient a compound of
formula (I) or a phar_maceutically accepi:able' salt or solvate

20 thereof, associated with a pharmaceutically acceptable
excipient. In making the compositions of the invention, the
active ingredient will usually be mixed with a carrier, or
diluted by a carrier, or enclosed within a carrier which may
be in the form of a capsule, sachet, paper or other

25 container. The excipient may be a solid, semi-solid or
liquid material which acts as a vehicle, excipient or me_dium
for the active ingredient. Some examples of suitable

excipients are lactose, dextrose, sucrose, sorbitol,



al gi nates, tragacanth, gelatin, syrup, nethyl cellul ose, nethyl- and
- propyl - hydr oxybenzoate, talc, magnesium stearate or oil. The conpositions
of the invention may, if desired, 5 be formulated so as to provide quick,
sust ai ned or del ayed rel ease of the active ingredient after adm nistration
to the patient. Depending on the route of adm nistration, the foregoing 10
- conpositions may be fornul ated as tablets, capsul es or suspensions for oral
use and injection solutions or suspensions for parenteral use or as
suppositories. Preferably the conposit4 ags-are fornulated in a dosage unit
form each dosage containing fromO0.5 to 100 ng, nmor e usually 1'to 100 ny,

of the 15 active redient. The follow_.ng a trate the
i nventi on: il'?:.p I':%%&W‘Esi Srk Gcatal) B ELBN Puddpribte),

3. 3- Di et hyl a.i §Ratesl RrughBihinl eXldin]r @ nld@i:h)?]: Q@1lulose,
3, 3- Einethyling -1, 3- dlhgdro 2F+|éﬁk)-2 onggb% 3g, 40mml) 5 was

di ssol.ved |nmemyyﬂ+nnmm;hbpw&ahydmoxuhhnzqmteuogehcatmagnnannmnpeearute

Sodi um hydri de 0% di sper si on m ne oi | 5nnDI was added and
t he nixtﬁre ﬁg§g§ r?r compositlons o£ the invent?gn may, desire

5 be formulated so as to provide _qui.ck. sustained or delayed

release of the active ingredient after administration to the

patient.

Depending on.the route of administration, the foregoing
10 compositions may be formulated as tablets, capsules or
| suspensions for oral use and injection solutions or suspensions
for pa_.renteral use or as suppositories. . Preferablir the
éomposi.tions are‘ formulated in a d;)sage unit form, each dosage

containing from 0.5 to 100 mg, more usually 1 to 100 mg, of the
15 active ingredient.

The following Examples illustrate the invention:



until gas.evolution.ceased. 2-(2-chloroethoxy)tetrahydro-2H pyran (7.5g,
-42mmol ) and sodium i odi de (0.6g, 4mvl) was 10 added and the m xture was
warnmed to 75[err] C. for 15 hours. Water was added and the m xture was
concentrated under reduced pressure. The residue was taken up in ethyl
acetate, washed (x 3) with water, dried (MgSO™), filtered and concentrated
under reduced pressure. The resulting oil was 15 taken up in nethanol,
para tol uenesul phonic acid (0.75g, 4mot)13vas added and the m xture was
stirred at roomtenperature for 12 hours. The m xture was concentrated
under reduced gressure, taken up in ethyl acetate, washed (x 3) with

aqueous sodi u n carbonate solution dried 20 (MgSQ err]), filtered
and concentrated under reduced pressure. The resulting oil

chromat ography on silica gel el uent hexane/ et hyl acet ate, to give
3, 3-di net hyl - B-,62p - -apkeri sed

by [err]H nnr and 25 [err] H NI\/R(CDCI [err]) a1 (6H s) ©3.05 (1H
broad), 3. 95(&H3spimetBElindal)-1,3-A4hydres2HAMKKI2A-ope (6.3g,140mmol)

S was dissolved in dry dimethylformamide under nitrogen at

was purified by

room temperature. Sodium hydridé (60% dispersion in mineral
oil, 1.8g, 45mmol) was added and the mixture was stirred
until gas evolution ceased. 2-(2-Chloroethoxy)tetrahydro-2H-
pyran (7.5g, 42mmol) and sodium iodide (0.6g, 4mmol) was

10 added and the mixture was warﬁed to 75° C- for 15 hours.
Water was added and the mixture was concentrated under
reduced pressure. The residue was taken up in ethyl acetate,
washed (x 3) with water, dried (MgSO4), filtered and
concentrated under reduced pressure. The resulting oil was

15 taken up in methanol, 'para toluenesulphonic aéid (0.75g.,
4mmol) was added and the mixture was stirred. at room
temperature for 12 hours. The mixture was concentrated under
reduced pressure, taken up in ethyl acetate, washed (x 3)
with aqueous sodium hydrogen carbonate solution dried

20 (MgSO4)., filtered and concentrated under reduced pressure.
The resulting o0il was purified by chromatography on silica
gel, eluent hexane/ethyl acetate, to give 3,3-dimethyl-1-(2-
hydroxy-1-ethyl) indol-2(3H) -one which was charé.cterised by
18 nmr and MS.

25
1y NMR {cDC13) d 1.4(6H s), 3.05 (1H broad), 3.95(4H s),
6.96(1H ), 7.04(1H t), 7.12(2H m).



M5 shows 206 (MH err]) base peak. 3.3-Dinethyl-1-(2- [4-
> (4-fluorobenzovl)-1-piperidinyl]-1- ethyl}-1, 3-di hydro-2Hi ndol - 2- one -
nonohydroechloride : 3,3- 5

D net hyl - 1- ( 2- hydr oxyet hyl ) - 1, 3- di hydr o- 2Hi ndol - 2-one (2.05g, 10mmol) and
triethylamne (1.1g, 10.9mmol) was di ssol ved in dichl oronmethane under
nitrogen and cooled to less than 5 C. in an ice/water bath. Mthanesul fonyl
chloride (1.3g, 11.3mvl) was added and l4e-m xture was 10 stirred for one
hour with cooling. The m xture was washed with cold dilute hydrochloric

acid, dried &mbSC{err;%ﬁ f||tered and concentrated under reduced pressure.
The resul ti ndSoFhowRs20f sQBIVePas8 BEFKacetonitril e, '

4-f | uor obenzoyl pi peri di ne para tol uenesul fonate (Acros, 2.83g, 11.7mol)

pot assi um 15 carbonate (Bg, 21. 7ol ) and potassruntlodlde (0 15g, 0. 9mmol)
wer e added. TBha-minbt g (3 B Ple®§ pf-gentl e

reflux for tmo'days The ntxture was poured Into chIorofornt washed with

wat er, dried &t B B , g Roy oxxoh yehdoridduced, + essure.
The 20 resultin orI was taken up.in 5N hydrochlorlc aci d whereupon a
white sol iSd sféiatte%médl -{RrRydepxetind ) rde AydihydreRi-findele2nanel to give

ﬁi ﬁ'ef'i di Lm @éﬁ%ﬁ}ﬁwéig?ﬁ%%g%&%&mg §hel oIS 8*Fde.” Mel ting

poi nt 236- 8] effdsdive@ in dichloromethane under nitrogen and cooled to

less than 5° C. in an ice/water bath. Methanesulfonyl
chloride (1.3g, 11.3mmol) was added and the mixture was

10 stirred for one hour with cooiing. The mixture was washed
with cold dilute hydrochloric acid, dried (MgSO4), filtered
and concentrated under reduced pressure. The resulting oil
was dissolved in dry acetonitrile, 4-fluorobenzoylpiperidine
para toluenesulfonate (Acros, 2.83g, 11.7mmol) potassium

15 carbonate (3g, 21.7mmol) and potassium iodide (0.15g,

 0.9mmol) were added. The mixture was stirred vigorously and
heated under gentle reflux for two days. The mixture was
poﬁred into chloroform; washed with water, dried (MgsSO4),
filtered and concentrated under reduce& pressure. The-

20 resulting oil was taken up in SN hydrochloric acid whereupon
a white solid separated. This solid was recrystallised from
ethanol to give 3,3-dimethyl-1-{(2-[4-(4-fluorobenzoyl)-1-
"piperidinyl]-1-ethyl}-1,3 -dihydro-ZH— indol-2-one
monohydrochloride. Melt:ing point 236-8° C

25



- 15 - EXAMPLE 2 3- Met hyl - 3-net hyl thi o- 1, 3-di hydro- 2H-i ndol -2-one: 1,3- 5
- Di hydr o- 2Hi ndol - 2- one (3. 3g, 25nmol ) and tetranet hyl et hyl enedi am ne (6. 4q,
55mmol ) was dissolved in freshly distilled tetrahydrofuran under nitrogen
and cooled to -75[err] C in an acetone/dry ice bath. n-Butyllithium(2.5K,
22m, 55mmol) was added and the m xture was stirred 10 at -75 C for 30

m nutes. |odonethane (3.57g, 25mvl) was added and the m xture was al | owed
towarmto -20 C., the mixture was recool® to -75[err] C. then dinethyl

di sul fide (2.35g, 25mml) was added and the m xture was allowed to warmto
‘roomtenperature. Water (5 m) was added and the 15 nixture was
concentrated under reduced pressure to a yellow oil. Colum chromat ography
on silica gel gxaMPRERBt 2et hyl acet at e/ hexane) gave
3-net hyl - 3-nmet hyl t hi o- 1, 3-di hydro-2H indol -2-one as a yellom10|l whi ch

-solidified on standlng 20 [err]H NNR(CDCI[err]) d161(3Hs) 1.91(3H
s), 6.96(1H d) 2

. : Ay
1- ( 2- Hydr oxy ety : s it
Prepar ed ff§m&an31HaLf¥ilJH& 3. §g.25mmon and

tetramethylethylenediamine (6.4g, SS5mmol) was dissolved in

freshly distilled tetrahydrofuran under nitrogen and cooled
to -75° C. in an acetone/dry ice bath. n-Butyllithium -
(2.5M, 22ml, 55mmol) was added and the mixture was stirred |
10 at -75° C for 30 xﬁinutes. Iodomethane (3.57g, 25mmol) was
added and the mixture was allowed to warm to -20° C., the
mixture was recooled to -75° C. then dimethyl disulfide
- {2.35g, 25mmol) was added and the mixture was allowed to
warm to room temperature. Water (5 ml) was added and the
15 mixture was concentrated under reduced pressure to a yellow
pil. Column chromatography on silica gel (eluent ethyl
acetate/hexane) gave 3-methyl-3-methylthio-1,3-dihydro-2H-
indol-2-one as a yellow oil which solidified on standing.

20 1m 'NMR {CDC1l3) 4 1.61(3H s), 1.91(BK s), 6.96(1H 4), 7.04(1H
t), 7.12(2HK m), 8.05 (1h broad).

1-(2-Hydroxvethvl) -3-methvl-3-methvlthio-1,3-dihvdro=2H=
indol-2-one: Prepared from 3-methyl-3-methylthio-1,3-

25 - dihydro-2H-indol-2-one and 2-(2-chloroethoxy)tetrahydro-2H-
pyran as described in Example 1.

MS shows 238 (MH*) base peak.



25 di hydro-2H i ndol - 2-one and 2-(2-chl oroet hoxy)tetrahydro-2H pyran as
-described in Exanple 1. MS shows 238 (MH err]) base peak. - 16 -
1-(2-[4-(4-Fluorobenzoyl) -1-piperidinyl ]-1-ethyl) -3-nethyl- :

3- et hyl t hi o- 1, 3-di hydro-2Hi ndol -2 -one nonohydrochl oride : Prepared from
1- (2- hydroxy-1-ethyl)-3-nethyl-3-nethylthio- 5 1,3-dihydro-2Hindol -2-one,
via the nethanesul fonate, and 4- quorobenzoyIplperldlne tosyl ate as
descri-bed in Exanple 1. Melting point 496 201[err] C. 10 EXAVPLE 3

1-{2-[4- (4-Fl uorobenzoyl)-1-piperidinyl]-l-ethyl}-3 Methyl- 15

1. 3-di hydr o- 2H-i ndol - 2- one nonohydr ochl oride : 1- {2 [ 4- (4-

Fl uor obenzoyl) - 1- pi peri di nyl ] - 1- ethyl) 3- nethyl

met hyl t hi 0-1,43 y {4 tdriathe (i

et hanol, Raney nicke mas added

tenperature ,

filtered and concentrated undef feduced pfessure“to gfve fhefbrude pr oduct
whi ch was Prepared from 1l-(2-hydroxy-l-ethyl)-3-methyl-3-methylthio-

5 1,3-dihydro-2H-indol-2-one, via the methanesulfonate, and

4-fluorobenzoylpiperidine tosylate as described in
Example 1.

Melting point 198-201° C.

10

15 1.3-dihydro-2H-indol-2-one monchvdrochloride : 1-(2-[4-(4-
Fluorcbenzoyl) -1-piperidinyl] -1-ethyl}-3-methyl-3-
methylthio-l,3-dihydroi23-indol-2-one (;.42g, 3.3mmol) was
dissolved in ethanol, Raney nickel was added and the mixture
was stirred at room temperature until TLC indicated reaction

20 was complete. The mixture was filtered and concentrated
under reduced pressure to give the crude product which was
purified by column chromatography on silica gel (eluent
ethyl acetate/hexane). The resu;.ting cleﬁr oil was
dissolved in ethanol, ethanolic HCl was added and the _

25 'mixture was concentrated under.reduced pressure to give a

white solid which recrystallised from 2-propanol to give 1-

{2-[4-(4-Fluorobenzoyl) - l-piperidinyl] - l-ethyl}-3-methyl-



purified by col um chromatography on silica gel (eluent ethyl
-acetate/ hexane). The resulting clear oil was dissolved in ethanol,
ethanolic HCO was added and the 25 m xture was concentrated under reduced"
pressure to give a white solid which recrystallised from 2-propanol to give
1- {2-[4-(4-Fluorobenzoyl)-1-piperidinyl]-1-ethyl}-3-nethyl- - 17 -
1, 3-di hydr o- 2H i ndol - 2- one nonohydrochl ori de. Melting point 209-211[err] C
5 EXAMPLE 4 3-Benzyl - 3-net hyl t hi o- 1, 3- di7zhydr o- 2Hi ndol - 2- one:
3- Phenyl'net hyl - 1, 3-di hydr o- 2H-i ndol - 2-one (4g, 18.25mmvol) (prepared from

1, 3-di hydro-2Hi ndal - 2- one and benzal dehyd 0 the meth of Dai sgle

and Wl ker J. 1Gl‘éﬁirhigd’(?.‘zﬁc}n?ﬁbﬂj°nﬁa§@\é?§¥éf°ﬁﬁ%°n%ee‘ kavestd Setat ©

t et ramet hyl et ?éé{' ' am’ ne (4.5g, 38.7mmvl) was dissolved in freshly :
distilled tet ydrof uran under nitrogen and cooled to -75[err] C. in an
acetone/dry ice bath. n-Butyllithium (2.5M 20nm, 50mmol) was added and the
15 mxture was stirred at -75 C. for 30 mnutes. Dinethyl disulfide (1.65g,
17. 6nmmol ) was added and the m xture was allowed to warmto room

terrperaturg. Wat er £5 m ) was added

= =3 =1.3- =2H= =2-ope:

3-Phenylmethyl-1,3-dihydro-2H-indol-2-one (4g, 18.25mmol)
(prepared from 1,3-dihydro-2H-indcl-2-one and benzaldehyde

10 by the method of Daisley and Walker J. Chem. Soc. (C) (1971)
page 1373) and tetramethylethylenediamine (4.5g, 38.7mmol)
was dissolved in freshly distilled tetrahydrofuran under '
nitrogen and coolea to =75 C. in an acetone/dry ice bath.
n-Butyllithium ('2_.5M, 20ml, 50mmol) was added and the

15 mixture was stirred at -75° C. for 30 minutes. Dimethyl
disulfide (1.65g, 17.6mmol) was added and'the mixture was
allowed to warm. to room temperature. Water (5 ml) was added
and the mixture was concentrated under reduced.pressure to a

~ yellow oil. Column chromatography on silica gel (eluent
20 ethyl acetate/héxane) gave 3-methylthio-3-phenylmethyl-1,3-

dihydro-2H-indol-2-one as a yeilow o0il which solidified on
standing.

1y NnMR (CDCl3) 4 1.91(3H s), 3.25(1H 4d), 3.42(1H d), 6.76(1H

25 d), 6.94(1H t), 7.12(5H m), 7.20(1H t), 7.28(1H t), 8.08(1lH
broad) . '



and the m xture was concentrated under reduced pressure to a yellow oil.
- Col um chromat ography on silica gel (eluent 20 ethyl acetate/hexane) gave
3- et hyl t hi o- 3- phenyl net hyl -1, 3- di hydr o-2Hi ndol - 2-one as a yel |l ow oi l

whi ch solidified on standing. [err]H NWR (CDCl[err]) d 1.91(3H s), 3.25(1H
d, 3.42(1H d), 6.76(1H 25 d), 6.94(1Ht), 7.12(5HmM, 7.20(1H t), 7.28(1H
t), 8.08(1H broad) . - 18 - '

1- (2- Hydr oxyet hyl ) - 3- net hyl t hi o- 3- phenyl a8t Ryl - 1. 3-di hydro- 2H-i ndol - 2- one:
Prepared from 3-net hyl t hi o- 3- phenyl net hyl - 1,'3-di hydr o- 2H i ndol - 2- one and

2-(2- chloroethoxy)te bed in Exa 1. 5 M5
shows 314 (VH=® HYOLOXY QL ) Qe aLthig en athn

-1- pi i di e t T3 3. -‘-‘-:f'-"‘* 1l !
e ooy b g3 EERANA Yot SRS, BN Depmoti-
1- (2- hydr oxyeg hylasrrar@bfiv i h8b P-2-ge raehhys= 1, 3- di hydr o- 2H-i ndol - 2- one,

via the nethanesul fonate, and 4-fl uorobenzoyl pi peri di ne tosyl ate as
descri bed i n Endopdettoxy)tetrahydro-2H-pyran as described in Example 1.

5

R

'MS shows 314 (MH') base peak.

1-{2-(4- (4-Fluorobenzovl) -1-piperidinvl) -1-ethvl}-3=

10 monohvdrochloride : Prepared from 1-(2-hydroxyethyl)-3-
methylthio-3-phenylmethyl-1,3-dihydro-2H-indol-2-one, via

the methanesulfonate, and 4-f1uorobenz6y1piperidine tosylate
as described in Example 1.

15 Melting point 182-184° C.

20

Prepared by Raney Nickel reduction of 1-{2-{4-(4-

fluorobenzoyl) -1-piperidinyl]-1-ethyl}-3-methylthio-3-
.phenylmethyl-1, 3-dihydro-2H-indol-2-one as.described in
25 Example 1.

Melting point 213-216° C.



15 Melting point 182-184[err] C. EXAMPLE 5 20
- 1-{2-[4-(4-Fluorobenzoyl)-1-piperidinyl]-1-ethyl} -3- :

phenyl et hyl - 1, 3- di hydr o- 2H i ndol - 2- one nonohydrochl oride : Prepared by
Raney N ckel reduction of 1-{2-[4-(4-

fl uor obenzoyl ) - 1-pi peridi nyl]-1-ethyl}-3-nethylthio-3-

phenyl nmet hyl - 1, 3-di hydr o- 2H-i ndol - 2- one described in 25 Exanple 1.
Melting point 213-216[err] C. - 19 - VPLE 6

3- Met hyl - 3- phenyl net hyl - 1, 3-di hydr o- 2H-i ndol - 2-one: 3- 5

Phenyl net hyl - 1, 3- di hydr o- 2H—|ndol 2-one (prepared from 1, 3-

di hydro-2Hi ndoI 2-one (4g, 18.25mml) and benzal dehyde by the et hod of
Dai sl ey and WEKRMPLEH 6 Chem Soc. (C) (1971) page 1373) and

t et ramet hyl et hyl enedi am'ne (4.5g, 38.7mvl) was dissolved in freshly
di'stilled tetrahydrofuran under 10 nitrogen and cooled to -75 C. in an

acetone/dry i O 1) added and t he
m xture was st SUoet hane 849, 20nmmol)

was added gnd ﬁﬁﬁyﬁé‘:ﬂfﬁ-ﬂ‘@i—ﬁh{y@ﬂ@dzﬁﬂiﬁol-z-oue (prepared from 1,3-
dihydro-2H-indol-2-one (4g, 18.25mmol) and benzaldehyde by

the method of Daisley and Walker _J. Chem. Soc. (C) (1971)
page 1373) and tetramethylethylenediamine (4.5g, 38.7mmol)
was dissolved in freshly distilled tetrahydrofuran ur_lder

10 nitrogen and cooled to -75° C. in an acetone/dry ice bath.
n-Butyllithium (2.5M, 20ml, SOmmol) was added and the
mixture was stirred at -75° C. for 30 minutes. Iodomethane
(2.84g, 20mmol) was added and the mixture was allowed to
warm to room température. Water (5 ml) was added and the

15 mixture was concentrated under reduced pressure to a yellow
o0il. Column chromatography on silica gel (eluent ethyl
acetate/hexane) gave 3-methy143-phehy1mett_1y1-1,3-dihydro-2H— _
indol-2-one as a yellow 611 which solidified on standing.

20 MS shows 238 (MH*) base peak and 255 (M+NHg*).

3-Benzvl-1-(2-hvdrox-1-ethvl) -3-methvlindol-2(3H) -one:
Prepared from 3-benzyl-3-methylindol-2(3H)-one and 2-(2-

chloroethoxy) tetrahydro-2H-pyran.
25

MS shows 282 (MH*) base peak.



warmto roomtenperature. Water (5 ml) was added and the 15 m xture was
- concentrated under reduced pressure to a yellow oil. Colum chromat ography
on silica gel (eluent ethyl acetate/hexane) gave

3- et hyl - 3- phenyl net hyl - 1, 3-di hydro-2H indol -2-one as a yellow oil which
solidified on standing. 20 M5 shows 238 (MH err]) base peak and 255

(MtNH err]). 3-Benzyl - 1- (2- hydrox-1-et hyl)-3-net hyl i ndol - 2( 3H) - one:
‘Prepared- from 3-benzyl - 3- net hyl i ndol - 2¢3%)-one and 2-( 2-
chloroethoxy)tetrahydro 2H—pyran 25 M5 shows 282 (NH[err]) base peak

20 - 1-{2- [4-(4-FLuoj ! | / met h 1-
3-phenyl net h My dro- ZFF 1 11 2=one nononydr ocntorrae . -.-o.red from
1- ( 2- hydr oxy el !

8 ) BN i : - e, via
't he net hanesul f onat e, and 5 4- quorobenzoy plperldlne tosy ate. Melting

poi nt 204-207{GhmbafedlﬂnﬁKANRDEhid&oEybyhyl)-3-methy1 3-phenylmethyl-
(2- hydr oxyet hyl 3 nmet hyl 3-di hvdro- 2Hi ndol - 2- one: Prepared from
3-et hyl - 3- net hx%?h%m%l%j%me, ovia the methanesulfonate, and

S 4-fluorobenzoylpiperidine tosylate.

Melting point 204-207° c.

10 EXAMPLE 7

3=Ethvl-1-(2-hvdroxyethyl)-3-methyl-1,3-dihvdro-2H-indol-2-
‘one: Prepared from 3-ethy1-3-methy1-1,3-dihydfo-2H-indol-2-
one (prepared by the method'of:Endler and Becker; Organic
15 Syntheses Coll. vol. 4 page 657) and 2-(2-
chloroethoxy) tetrahydro-2H-pyran.

MS shows 220 (MHY) base peak.

20

3=Ethvl-1-{2-[4-(4-Fluorobenzoyl) -1-piperidinyvll-1-ethyl}-3-

methyl-1,3-dihvdro-2H-indol -2-one monohvdrochloride :

Prepared from 3-ethyl-1-(2-hydroxyethyl)-3-methyl-1,3-
dihydro-2H-indol-2-one, via the methanesulfonate, and
_ 4-fluorobenzoylpiperidine tosylate as described above.
25

Melting point 210-212° C.



- one (prepared by the nmethod of Endler and Becker; Organic 15 Syntheses
-Coll. vol. 4 page 657) and 2-(2- chloroethoxy)tetrahydro ZFprran M5 shows
220 (NH err]) base peak. 20 3-Ethyl-1-{2- [4- -
(4- Fl uor obenzoyl ) - 1-pi peridinyl]-1-ethyl}-3-

met hyl - 1, 3-di hydr o- 2Hi ndol - 2- one nonohydrochl oride : Prepared from

3-et hyl -1-(2- hydroxyet hyl ) -3-net hyl -1, 3- di hydro-2Hi ndol - 2-one, via the
nmet hanesul fonate, and 4-fl uorobenzoyl pipei & ne tosyl ate as descri bed
above. 25 Melting point 210-212[err] C - 21 - EXAMPLE 8

3-(1-N®thy|eth¥I;-3 nmet hyl t hi o- 1, 3-di hydr o- 2Hi ndol - 2-one: Prepared from
3-(1-net hyl et di hydr o- 2H—|ndol 2-one 5 (prepared from
3-di hydr o- 2Hi ndol - 2- one and acetone by the method of Daisley and valker
J. Chem Soc. (O (1971) page 1373) by the nmet hod. descrlbed above for
3- et hyl t hi o- B DRE ' Ladmetf i , - {0ddic-2sdones 222
(Merr]) base peak. oroxyethyl) 3 (1 nethylethyl) 3 nethylthlo 1, 3-
 Prepared from 3-(l-methylethyl)-1, 3-dihydro-2H-indol-2-one

5 (prepared from 1,3-dihydro-2H-indol-2-one and acetone by the
method of Daisley and Walker, J. Chem. Soc. (C) (1971)
page 1373) by the method described above for 3-methylthio-3-
phenylmethyl-1,3-dihydro-2H-indol-2-one.

10 MS shbws 222 (M*) base peak.

1-(2-Hvdroxvethyl) -3- (1-methvlethyl) -3-methylthio-1,3=
dihvdro-2H-indol-2-one: Prepared from 3-(l-methylethyl)-3-
methylthio-1,3-dihydro-2H~-indol-2-one and 2-(2-

15 chloroethoxy) tetrahydro-2H-pyran. '

MS shows 266 (MH*) base peak.

1-{2-[4-(4-Fluorobenzoyl) -1-piperidinvil-1-ethyl}=3-(1=
20 methylethyl)-3-methvlthio-1,3-dihydro-2H-indol-2-ope
monohydrochloride : Prepared from 1-(2-hydroxyethyl)-3-(1-
methylethyl) -3-methylthio-1,3-dihydro-2H-indol-2-one, via
the methanesulfonate, and 4-fluorocbenzoylpiperidine
tosylate. .
25

Melting point 150-152° C. .



di hydr o- 2Hi ndol - 2-one: Prepared from 3-(1-net hyl et hyl) - 3-
- met hyl t hi o-1, 3-di hydro-2Hi ndol - 2-one and 2-(2- 15 -

chlor oet hoxy)tetrahydro-2H pyran. Ms shows 266 (MH err]) base peak.
1-{2-[4- (4-Fluorobenzoyl)-1-piperidinyl] -1-ethyl}-3-(1- 20

met hyl et hyl ) - 3- met hyl t hi o- 1, 3- di hydr o- 2H-i ndol - 2- one nonohydr ochl ori de
Prepared from 1- (2-hydroxyethyl) -3- (1-
met hyl et hyl ) - 3- met hyl t hi o- 1, 3- di hydr o- 2Hgipndol - 2-one, via the

met hanesul f onate, and 4-fl uorobenzoyl pi peridine tosylate. 25 Melting point
150- 152[err] C - 22 - EXAMPLE 9 1-{2- [4- (4-Fluorobenzoyl)

- 1- pi peri di nyEZAMPLEOhy| } - 3-(1-. met hvl et hyl) -1, 3-di hydr o- 2H i ndol
nonohydrochl oride 5 Prepared by Raney N ckel
fl uor obenzoyl) -

met hyl t hi o- 1,
207-209 C. 10

-2-o0ne
reduction of "1-{2-[4-(4-
|per|d|nyl] 1- ethyl} 3- (1 nethylethyl) 3-
‘. .‘ N )

1-p
s h

M@Muwmme

S Prepared by Raney Nickel reduction of 1-{2-[4-(4-"
fluorobenzoyl) -1-pi.pei:'_idiny11 - 1-'et:hy1 }-3-{i-methylethyl)-3-
methylthio-1,3-dihydro-2H-indol-2-one as described above.

Melting point 207-209° C.
10

EXAMPLE 10

5-Bromo-3,3-dimethyl-1,3-dihvdro-2H-indol-2-one: 3,3~

15 Dimethyl-1,3-dihydro-2H-indol-2-one (1.12g, 6.95mmol) was

dissolved in chloroform and stirred at room temperature

under nitrogen. Bromine (1.12g) was added and the mixture

was heated under reflux until HBr evolution ceased and the
_ bromine colour was discharged from the solution. The

20  solution was washed with sodium.metabisulphité solutidn and
sodium hydrogen carbonate solution, dried (MgSO4), filtered
and concentrated to Aary ﬁnder reduced pressure to give 5-
bromo-3, 3-dimethyl~1,3-dihydro-2H-indol-2-one as a yvellow
solid.

25

1y NMR {(CDCl3) d1.39 (6H s), 6.8 (1H 4), 7.3 (2Hm), 7.9 (1H
broad)



EXAMPLE 10 5-
- D net hyl -1, 3-

chl oroform and stirred at roomtenperature under nitrogen.

was added and the m xture was heated under reflux until HBr

Br ono- 3, 3-di net hyl - 1, 3-di hydr o- 2H-i ndol - 2- one: 3, 3- 15
di hydro- 2H-i ndol - 2-one (1.12g, 6.95mmol) was dissolved in

evol uti on

ceased and the brom ne col our was di scharged fromthe solution. The 20

sol uti on was
carbonate so

washed wi th sodi um net abi sul phite sol uti on and sodi um hydr ogen

ution, dried (MySJerr]), fi2Btered and concentrated to dry

under reduced pressure to give 5-

br ono- 3, 3-di

NVR (CDCl [err¥

23 - 5-Bronp-

oad)

_di d 1
Pr epar ed fromig‘?#()z%gy Plre{o&r&d fMgJ%b 333%%1@1% 3-adigbdrb-one:

2- (2-chl or oet
s), 3.05 (1H

S

3-di net hyl -1, 3-di hydro- 2H i ndol - 2-one and

baxindel+ond enampyzachldi:oe[tabx}-rtémum-[zawﬁam .39 (6H

broad), 3.95(4Hs), 6.8 (1Hd), 7.3 (2Hm,

1y NMR (CDCl3) d1.39 (6H s), 3.05 (1H broad), 3.95(4H s),

- 6.8 (1H 4), 7.3 (2H m),

- 10

S-Bromo-3,3-dimethvl-1-{2-[4-(4-Fluorobenzovl)-1=
piperidinvll-1-ethvl}-1,3-dihvdro-2H-indol-2-ope
ponohyvdrochloride : Prepared from 5-bromo-3,3-&imethy1-1— (2-
hydroxyethyl) -1,3-dihydro-2H-indol—2-—one, via the

methanesulfonate, and 4-fluorobenzoylpiperidine tosylate.

. Melting point 20_8-211° C.

15

20

25

S-Bromo-B,3-dimethy1—1,3-dihy6ro-zu-ind0142-one (2g.

8.3mmol) was dissolved in freshlyidistilled tetrahydrofuran
with ._tetramethylethylenediamine (2g, 17.2mmol) and was
cooled to -75° C. under nitroéen. n-Butyllithium in hexane
(2.5M, 8ml, 20mmol) was added and the mixfure was stirred at
-75° c. for 40 minutes.l Dimethyl disulfide (1g, 10.6mmol).
was added and the mixture was allowed to warm to room
temperature. Water (5 ml) was added and the mixture was

concentrated under reduced pressure, the resulting oil was

Brom ne (1.129)

25 [err]H



5- Brono- 3, 3-di net hvl -1-{2- r4- (4-Fluorobenzovl -1-

- piperidinyl]-1-ethyl}-1, 3-di hydro-2Hi ndol - 2-one 10 nonohydrochl oride :
Prepared from 5-brono- 3, 3-di net hyl - 1- ( 2-

hydr oxyet hyl ) - 1, 3-di hydr o- 2H-i ndol - 2-one, via the net hanesul fonate, and
4-fl uorobenzoyl pi peri dine tosylate. Melting point 208-211[err] C. 15
-3, 3- D et hyl - 5- net hanesul f onyl - 1, 3-di hydr o- 2H i ndol - 2- one: 20
5-Brono-3,3-dinethyl-l,S-dihydro-ZFFindoh12;one (29, 8.3mmol) was dissol ved
in freshly distilled tetrahydrofuran witHA™tetranethyl et hyl enedi ani ne (2g,
17. 2mmol ) and was cooled to -75[err] C. under nitrogen. n-Butyllithiumin

hexane (2.5M tdién w80 UL cHBSr Gt dwhBRedl with Al eShirar GchBor idh
-75[err] C. for 40 mnutes. D nmethyl disulfide (1g, 10.6mmvol) was added
and the ni xt vaeidvwdriied(MgSOs) waf it teredoand: smeeat{#r@d vet dry (wndey was

added and the m xture was concentr at ed der iduced essure, t he
resul ting oi | Tddced pregpure; 5| The ﬁﬁ%tg-i“@hf’é OWRE hEAlER HRsARGAGPEIC di | ut e

e e R i QIBSELEEE] (5 4SS, BBt 1

5 mixture was stirred at 50° C. overnight. The mixture was
poured into ﬁater and extracted with ethyl acetate. The
combined organic phases were washed with 2N sodium hydroxide
solution, dried (MgSO4). filtered and concentrated under
reduced pressure'. Column chromatography on silica gel

10 (_eluent ethyl acetate/hexane) gave 3,3-dimethyl-S5-
‘methanesulfonyl-1,3-dihydro-2H-indol-2-one as a pale yellow
solid.

MS shows 240 (MH*) base peak and 257 (M+NHji).

15
—2H~ -2 : Prepared from 3,3-dimethyl-5-
methanesulfonyl-l,3-dihydro-2H-—indol-2-'<'>ne and 2-(2-
chloroethoxy) tetrahydro-2H-pyran.
20 _ .
1g NMR (CDCl3) d1.41 (6H s), 2.5 (1H broad), 3.05 (3H s),
3.95(4H s), 7.18 (1H 4), 7.76 (1H s), 7.84 (1H 4)
3.3-Dimethyl-1-{2-[4-(4-fluorobenzovl)-1-piperidinyl]-1-
25

ethyl}-S-methanesul fonyl-1,3-dihvdro-2H-indol-2 -oge'
monohvdrochloride : Prepared from 3,3-dimethyl-1-(2-

hydroxyethyl) -5-methanesulfonyl-1, 3-dihydro-2H-indol-2-one,



acid, sodium perborate (7g, 45mmovl) was added and the 5 m xture was
-stirred at 50[err] C overnight. The m xture was poured into water and
extracted with ethyl acetate. The conbi ned organi c phases were washed with

2N sodi um hydroxi de solution, dried (MgS(err]), filtered and concentrated
under reduced pressure. Columm chromat ography on silica gel 10 (eluent
et hyl acet at e/ hexane) gave 3, 3-di net hyl - 5-

met hanesul f onyl - 1, 3- di hydro- 2H i ndol - 2- angsas a pal
240 (MH err]) base peak and 257 (MtNH err]). 15

3. 3-Di net hyl - 1- ( 2- hydr oxyet hyl ) - 5- net hanesul f onyl - 1, 3- . . o

di hydro-2Hin azttme‘.etﬁmm naten 9nd. 4rfkygxabenzoyl piperidine

met hanesul f ony] - 1},&3’; di hydr o- 2Hi ndol - 2- one and 2-(2- chl oroet hoxy)

t et r ahydr o- 2H BOFEIPE®0 [err]H NVR (CDO [err]) dl .41 (6H s), 2.5 (1H
broad), 3.05 (3H s), 3.95(4H s), 7.18 (1H d), 7.76 (1H s), 7.84 (1H d)
3.3-Dinethyl-1-{2- [4-(4-fluorobenzoyl)-1-piperidinyl]-1- 25 .

et hyl } - 5- met hamastid® pdint, 328+296f @.2H i ndol - 2- one nmonohydr ochl ori de :
Prepared from 3, 3-di net hyl - 1- ( 2-

hydr oxyet hy$) - 5- net hanesul f.onyl -1, 3-di hydr o- 2H i ndol - 2- one,

e yel | ow solid. M5 shows

EXAMPLE 12

3.3-Dimethy]-5-£luoro-1-(2-hydroxvethyl)-1.3-dihvdro-2n-

10 indol-2-one: 5-Fluoro-1,3-dihydro-2H-indol-2-one (2.4g,
15.9mmol) (prepared according to the method of Clark et al.,
Synthesis (1991) 871) was di.ssolvéd in freshly distilled
tetrahydrofuran with tetramethylethylenediamine (3.7g,

31. 9mmol) and was cooled to -75° C. under nitrogen.

15 nButyllithium (2.4 equivalents) was added and the mixture
was stirred at -_75° C. for 40 minutes. Iodomethane (9q,
63mmol) was added and the mixture was allowed to warm to
room temperature. After two hours' stirring at this
temperature, water (5 ml) was added and the mixture was

20 concentrated qnder reduced pressure, the resulting oil was
taken up in dichloromethane, washed with dilute hydrochloric
acid, dried (MgSO4). filtered and concentrated to dry under
reduced pressure to give a yellovi oil. This o0il was

| dissolved in N-methylpyrrolidone and stirred at room

25 temperature under nitrogen. Sodi_um hydride (0.625g,
15.6mmol) was added and the mixture was stirred until gas
evolution ceased. 2-(2-Chloroethoxy)tetrahydro-2H-pyran
(2.5g, 15mmol) and sodium iodide (0.1g, 0.66mmol) was added



- 25 - via the nethanesul fonate, and 4-fl uorobenzoyl piperidine tosylate.
-Melting point 223-226 C. 5 EXAMPLE 12 3. 3- D net hyl - 5-f | uor o- 1-

(2- hydroxyet hyl ) -1, 3-di hydro-2H 10 i ndol -2-one:

5- Fl uor o- 1, 3-di hydr o- 2Hi ndol - 2-one (2.4g, 15.9mmol) (prepared according to
the nethod of Clark et al., Synthesis (1991) 871) was dissolved in freshly
distilled tetrahydrofuran with tetranethyl et hyl enediam ne (3.7g, 31.9muol)
and was cooled to -75[err] C under nitrggen. 15 nButyllithium (2.4

equi val ents) was added and the m xture was stirred at -75[err] C. for 40
m nut es. | odonet hane (9g, 63mmvl) was added and the m xture was allowed to
warmto roomandmeaeahikeurd\wa warfielots S75°STI.T EbBU1Sithdurs. t waperat ure,
water (5 m) was added and the m xture was 20 concentrated under reduced
pressure, thevascaddedngndi thevmixturenwap ¢oncgantinatiedrunderncreduested wit h

Ut Y1 OG0 2! B b VoS! Bk of 4 S R ERBE AL O,
gt)g?my'h%; otk gﬁghgggﬁwa{;w e (RQBOEP, TGS Wk WBHEEnOrdEaTeN.
5 wunder reduced pressure. The resulting oil was taken up in
" methanol, para tolueneéﬁlphonic acid (0.1g, 0.5mmol) was
added and the mixture was stirred at room temperature for
12 hours. The mixture was concentrated under reduced
pressure, taken up in ethyl acetate, wasﬁed (x 3) with
10 aqueous sodium hydrogen carbonate solution dried (MgSoO4).
filtered and concentrated under reduced pressure. The
resulting oil was purified by column chromatography on
silica gel, (eluent hexane/ethyl acetate) to give 3,3-
dimethyl-5-fluoro-1-(2-hydroxyethyl) -1, 3-dihydro-2H- indoi-z-

15 one as a yellow oil.

MS shows 224 (MH') base peak and 241 (M+NH4)

3.3-Dimethyl-5-fluoro=1-{2-4- (4-€lnorobenzovl) -1=

20 piperidinvl)-l-ethvl}-1,3-dihvdro-2H-indol-2-ope
Mrm : Prepared from 3,5-dimethy1-5-£1uoro-1-
(2-hydroxyethyl) -1,3-dihydro-2H-indol-2-one, via the
methanesulfonate, and 4-fluorobenzoyl piperidine tosylate as
described above.

25

Melting point 221-223° C.



15. 6mol ) was added and the m xture was stirred until gas evol ution ceased.
*2-(2-Chl oroet hoxy)tetrahydro-2H pyran (2.5g, 15mmol) and sodi um i odi de
(0.1g, 0.66mmvl) was added - 26 - and the m xture was warned to 75 C.
for 15 hours. Water was added and the m xture was concentrated under
reduced pressure. The residue was taken up in ethyl acetate, washed (x 3)
wth water, dried (MgSO err]), filtered and concentrated 5 under reduced
pressure. The resulting oil was taken up2fn-net hanol, para

‘tol uenesul phonic acid (0.1g, 0.5mvl) was added and the m xture was stirred
at roomtenperature for 12 hours. The m xture was concentrated under
reduced pressuEBAMBIEdd up in ethyl acetate, washed (x 3) with 10 aqueous
sodi um hydrogen carbonate solution dried (MgSO err]), filtered and
concentrat ed under reduced pressure The resultrng orI was purified by

col utm chr onat ggé¢ ; 3 ; 7 ;;gat§)410 gi ve
3, 3- dinethyl - I ndol -2- 15 one as

a yellow oil. mm&unemurwg.bmmmk)m 2aedViadopetise) to
3.3-Di nethyL-S fluoro-1-{2- [4- (4-fluorobenzoyl)-1-

90% fuming nitric acid (25ml) stirred and cooled in an .

ice/water bath. After 15 hours® stirring the mixture was
poured into water, neutralised with sodium bicarbonate and
extracted into dicﬁlorqmethane. The organic phese was dried
(MgSO4), filtered and concentrated under reduced pressure.

10 The resulting -oil was dissolved in boron trifluoride acetic
acid complex (30ml), waﬁer (1 ml) was added and the mixi:ure
was heated under reflux -for three hours. The mixture was
poured into water, the pH was adjusted to pH4 and the
mixture was extracted with ethyl acetate. The organic phase

15 was dried (MgSO4), filtered and concentrated under reduced
pressure. The resulting oily solid was dissolved in acetic |
acid, iron powder was added and the mixture was heated under
reflux for 1 hour. The mixture was filtered through Celite
" and concentrated under reduced pressure to a dark oil.

20 Column chromatoéraphy.on silica gel (eluent
chloroform/methanol) gave 5,6-difluro-3,3-dimethyl-1,3-
dihydro-2H-indol-2-one as an orange solid.

1y NMR (CDC1l3) 4 3.48(2H s), 6.7(1H 4d), 7.05(1H da),
25 8.65(1H broad)



20 "piperidinyl]-1-ethyl}-1, 3-di hydro-2H i ndol - 2- one nonohydrochl ori de :
- Prepared from 3, 3-di net hyl -5-fl uoro- 1-
(2- hydroxyet hyl ) -1, 3-di hydr o- 2Hi ndol - 2- one, vi a the nethanesul fonate, and

4-f| uorobenzoyl piperidine tosylate as descri bed above. 25 Melting point
221-223[err] C - 27 - EXAMPLE 13 .

5.6-Di fluro-3, 3-di net hyl - 1. 3-di hydr o- 2H i ndol - 2-one: 3, 4-

Di fl uoroacetonitrile (5g, 32.7mvl) was- @bdded dropwi se to 5 90% fum ng
nitric acid (25m ) stirred and cooled in an ice/water bath. After 15 hours’
stirring the m xture was poured into water, neutralised wth_saodiu
bi car bonat e aﬁd@i—%@-}m s et . oredc =fids dried
(MgSg err]), Wd r t_y@ﬁﬁ_r_r U L eSSUrL. e

resul ting oil 'veg ?%‘}%gr g‘ngtChl‘l uor ifié ggg??féfgc#' c%i%d-e%

(30m ), water oglifnkolVgormglded and the m xture was heated under reflux for
three hours. The m xture was poured into water, the pH was adjusted to pH4
and the m xture was extracted with ethyl acetate. The organi c phase

5 1 NMR (CDCl3) 4 1.38(6H s), 3.20(1H broad), 3.84(4H m),
6.7(1H 4d), 7.03(1H &d)

- 3 - —-— - - - - - -1:

piperidinvll-i-ethvl}-1,3-dihvdro-2H-indol-2-one

10 monohvdrochloride : Prepared from 5,6-difluro-3,3-dimethyl-
1-(2-hydroxyethyl)-1,3-dihydro-2H-indol-2-one, via the
methanesulfonate, and l;fluorobenzoyl piperidine tosylate as
described above.

15 Melting point 223-225° C.

EXAMPLE 14

20 3.3-Dimethvl-1-(2-hydroxyethyl)-4-methoxy-1,3-dihvdro-2H-
indol-2-one: Prepared from 3,3-dimethyl-4-methoxy-1,3-
dihydro-2H-indol-2-one (prepared according to the method of
Clark et al., Synthesis (1991) 871). |

25 1H NMR (CDC13) 4 1.42(6H s), 2.8(1H broad), 3.7S(4H m),
3.8(3H s), 6.57(2H t), 7.06(1H a&d),



15 was dried (MgSO err]), filtered and concentrated under reduced

-pressure. The resulting oily solid was dissolved in acetic acid, iron
powder was added and the mi xture was heated under reflux for 1 hour. The

m xture was filtered through Celite and concentrated under reduced pressure

to a dark oil. 20 Col unm chromat ography on silica gel (eluent

chl or.of or m net hanol ) gave 5, 6-difluro-3, 3-di nethyl -1, 3-

di hydr o- 2Hi ndol - 2-one as an orange solid.29err]H NVR (CDCl [err]) d 3.48(2H

s), 6.7(1H dd), 7.05(1H dd), 25 8.65 (1H broad) - 28 -

5.6-Difluro-3. 3- dlneth'l 1 2-h i

Prepared 5, 6- disE

dol - 2- one:
ROt 2eotte 5 ~Ferr] H
NVR-(CDC [err]).,d 8( 6] : . 64544 6 7(1H dd),
7.03(1H dd) 5.06-T 3, o- Ul . ' ' uor obenzoyl ) - 1-
pi peridinyl]- 1%M%dmpg§baﬁg&lf&npm3lamgmm(qghl oride :
Prepared from 5, 6-ditluro- - di net hyl
1- ( 2- hydr oxyet hyldrokyetisiIy-di-methokdd| 3 2dimeiro-2H-ihdo el +tomeq s mikobhee,
and 4-fl uorobenzoyl piperidine tosylate as

5 methanesulfonate, and 4-fluorobenzoyl piperidine tosylate.

Melting point 224-227° C.

10 EXAMPLE 15

1- (2-Hvdroxvethvl)-3,3 5-trimethyl-] 3-dihvdro-2H-indol-2-

one: Prepared from 3,3,5-trimethyl-1,3-dihydro-2H-indol-2-

one (prepared by the method of Endler and Becker; Organic
15 8ynthesés Coll. #ol. 4 page 657).

MS shows 220 (MH*) base peak and 237 (M+NHg)

1-{2-[4-(4-zlgg;ghgnzgglx-1-pipg;1§1nglj-1-g£n111-3.3,55
20 frimethvl-1,3-dihvdro-2H-indol-2-one monohvdrochloxide :

Prepared from 1-(2-hydroxyethyl)-3,3,5-trimethyl-1,3-

dihydro-2H-indol-2-one, via thé methanesulfonate, and

4-fluorobenzoyl piperidine tosylate.

25 Melting point 228-230° C.



descri bed above. 15 Melting point 223-225 C. EXAMPLE 14 20

- 3, 3-Di net hyl - 1- ( 2- hydr oxyet hyl ) - 4- net hoxy- 1, 3-di hydr o- 2H i ndol - 2- one: :
Prepared from 3, 3-di net hyl -4- net hoxy- 1, 3- di hydro-2Hi-ndol - 2- one (prepared

according to the nmethod of Clark et al., Synthesis (1991) 871). 25 [J[err]H

NVR (CDCl[err]) d 1.42(6H s), 2.8(1H broad), 3.75(4H m, 3.8(3H s),

6.57(2H t), 7.06(1H dd), - 29 - 3.3-Dinethyl-1-{2- [4- (4-f

| uor obenzoyl ) -1-pi peridinyl]-1- ethyl}<43gethoxy-1, 3-di hydro- 2H i ndol - 2- one

nonohydrochl oride : Prepared from 3, 3-di net hyl -1-( 2-

hydr oxyet hyl ) - 4- met hoxy- 1, 3- di hydr o- 2Hi ndol - 2-one, via the 5

met hanesul fonate, and 4-fl uorobenzoyl piperidine tosylate. Melting point

224-227 C. 1%15 _ :
1- (2- Hydr oxy =3.3. 5-trinmethyl-1. 3-di hydro-2H-i ndol - 2- one: Prepared -

from3,3,5-trinmethyl -1, 3-di hydro-2Hi ndol -2- one (prepared by the nethod of
Endl er and Becker; Oganic 15 Syntheses Coll. vol. 4 page 657).
_ 5-Chloro-3,3-dimethyl-1-(2-hydroxvethyl)-1,3-dihydro-2

_ . =2H=
5 - indol-2-one: Prepared from 5-chloro-3,3-dimethyl-1,3-

dihydro-2H~indol-2-one (prepared by the method of Endler and
Bécker; Organic Syntheses Coll. vol. 4 page 657).

1y NMR (CDC1l3) d1.39 (6H s), 3.05 (1H broad), 3.95(4H s),
10 6.8 (1H A), 7.3 (2H m),

5-Chloro-3.3-dimethyl-1-{2-[4- (4-fluorobenzoyl)-1-

monohydrochloride : Prepared from S-chloro-3,3-dimethyl-1-
15 (2-hydroxyethyl)-1,3-dihydro-2H-indol-2-one, via the

methanesulfonate, and 4-fluorobenzoyl piperidine tosylate.
Melting point 175-176° C.

20
EXAMPLE 17

1-(2-Hvdroxyethy1)-3,3.7-trimethyl-1,3-dihvdro-2H-indol-2=
one : Prepared from 3.3,"I-trimethyl-l,3-dihydro-—2H—indol-2- ,

.25 one (prepared by the method of Endler and ﬁecker; Organic
Syntheses Coll. vol. 4 page 657). '

MS shows 220 (MH') base peak and 237 (M+NH4)



M5 shows 220 (MH err]) base peak and 237 (MtNH err])

- 1-{2-[4-(4-Fl uorobenzoyl)-1-piperidinyl]-1-ethyl}-3,3,5- 20

trimethyl -1, 3-di hydro-2H-i ndol - 2- one nonohydrochl oride : Prepared from

1- (2- hydroxyethyl)-3, 3,5-trinethyl -1, 3- dihydro-2Hindol-2-one, via the
met hanesul f onate, and 4-fl uorobenzoyl piperidine tosylate. 25 Melting point
228-230 C - 30 - EXAMPLE 16 5-Chloro-3, 3-dinethyl-1- (2-hydroxyethvl)
-1. 3-di hydro-2H 5 indol-2-one: Prepareg4from 5-chloro-3, 3- dinethyl 1, 3-
di hydr o- 2H-i ndol. - 2-one (prepared by the nethod of Endl er and Becker;

Organi ¢ Syntheses Coll. vol. 4 page 657). [err]H NVR (CDCl [err]) d1.39 (6H.
s), 3.05 (1H broad), 3.95(4H s) 10 6.8 (1Hd), 7.3 (2H M,
5- Chl or o- 3, 3-di et hyl

( L),
pi peri di nyl ] - 11a{Asd4=d-Flyopohenzonll-JpineridinyhLriydird,s 242
Prepared from h| -,1
(2- hydr oxyet hy=T

4- 1 uor obenzoy 'PrQbQ’Eéd dmﬁu tlet!Lﬁir&ro:thﬂy'ig -Bosnv-éiﬁaé&@lcl 3-
5 dihydro-2H-indol-2-one, via the methanesulfonate, and

and

4-f1uorobenioy1 piperidine tosylate.
Melting point 150-152° C.

10

indol-2-one: Prepared from 3,3-dimethyl-S-methoxy-1,3- .

15 dihydro-2H-indol-2-one (prepared by the method of Endler and
Becker; Organic Syntheses Coll. vol. 4 page 657). -

1g mRr (CDC13) 8139 (6H s), 3.05 (1H broad), 3.82(3H s),
~ 3.95(4H s8), 6.8 (1H A), 7.3 (2H m),
20
3.3-Dimethvl-1-{2-{4- (4-fluoxobenzovl)-1-piperidinvi]-1-
ethvl}-5-methoxy-1.3-dihydro-2H-indol-2-ope
monohydrochloride : Prepared from 3,3-dimethyl-1-(2-
hydroxyethyl)-S—methoxy-l,3—dihydro-2H-indol-2-6ne, via the
25 methanesulfonate, and 4-fluorobenzoyl piperidine tosylate.
.'/' )
Melting point 117.5-118° C



20 EXAMPLE 17 1-(2-Hydroxygethyl)-3.3.7-trinethyl
-one . Prepared from 3,3, 7-trinethyl
(prepared by the nmethod of Endler and Becker;
4 page 657).
1-{2-[4- (4-Fl uor obenzoyl) - 1- pi peri di nyl ]
trimethyl -1, 3-di hydro-2Hi ndo
1- (2- hydroxyet hyl)-3, 3, 7-tri met hyl
met hanesul f onate, and 4-fl uorobenzoyl
150- 152 C. 10 EXAMPLE 18

4 page 657).
3.82(3H s),

10

15

20

25

-1, 3-di hydr o- 2Hi ndol - 2- 25 one

M5 shows 220 (MH err]) base peak and 237 (MtNH err])
-1-ethyl }-3,3,7-

5- met hoxy- 1, 3- 15 di hydro-2H i ndol - 2- one
Organi ¢ Synt heses Col
dof 6L 6he andB.GLI-br 0ad),

trimethvl-1,3-dihvdro-2H-indol-2-one: Prepared from

N-isobutyl-3-methylphenylhydrazide by ;he method of Endler

and Becker; Organic Syntheses Coll. vol. 4 page 657 and

separated by preparative HPLC.

Melting point - 3,3,4-Triméthy1-1,3—dihydro-23—indol—2-one
133° C.

Melting point - 3,3,6-Trimethy-1,3-dihydro-2H-indol-2-one
178° c. '

1-(2-Hvdroxvethyl)-3,3 4-trimethyl-1,3-dihvdro-2H-indol-2=

one: Prepared from 3,3,4-trimethyl-1,3-dihydro-2H-indol-2-
one (prepared by the method of Endler and Becker; Organic
Syntheses Coll. vol. 4 ﬁage 657) as described above.

MS shows 220 (MHt) base peak and 237 (M+NH3)

1-{2-[4-(4-Fluorcbenzovl) ~-1-piperidinvll-l-ethyl}-3.3,4-

trimethvl-indol-2 (3H) -one monohvdrochloride

1- (2-hydroxyethyl) -3, 3, 4-trimethyl-1, 3-dihydro-2H-indol-2-

one, via the methanesulfonate, and 4-fluorcbenzoyl

piperidine tosylate as described above.

Melting point 211-214° C.

Organi ¢ Synt heses Col I .

H Preparea from

-1. 3-di hydr o- 2Hi ndol -

vol .
31 -

-2-one nonohydrochl oride : Prepared from
-1, 3= 32dihydro-2Hi ndol - 2-one, via the
pi peridine tosylate. Melting point

3, 3- Di et hy| -BXAMBPLR,dBoxyet hyl ) - 5- et hoxy- 1, 3- di hydr o- 2H i ndol

Prepared from 3, 3-di net hyl -

(prepared by the method of Endler and Becker;

-2-o0ne: -

vol .



3.95(4H s), 6.8 (1Hd), 7.3 (2H m, 20 3. 3-Di nethyl -1-{2-

[ 4-(4-fl uorobenzoyl)-1-piperidinyl]-1,

et hyl }-5- met hoxy- 1, 3-di hydr o- 2H i ndol - 2- one nonohydr ochl ori de : Prepared
from 3, 3-di met hyl - 1- (2- hydroxyet hyl) -5-nmet hoxy- 1, 3-di hydr o- 2H-i ndol - 2- one,
via the 25 nethanesul fonate, and 4-fl uorobenzoyl piperidine tosylate.
Melting point 117.5-118[err] C - 32 - EXAMPLE 19
3,3,4-Trimethyl -1, 3-di hydro- 2H i ndol - 2- angsand 3, 3, 6-

trimethyl -1, 3-di hydro-2Hi ndol - 2-one: Prepared fromb5

N-i sobut yl - 3- net hyl phenyl hydr azi de by the nethod of Endl er and Becker;
Organic Syntheses Coll. vol. 4 page 657 and separated by preparative HPLC.
Melting point - 3,3,4-Trinmethyl -1, 3-di hydro-2H-indol -2-one 10 133 C.
Melting point - 3, 6-Trinethy-1, 3-di hydro-2Hindol -2-one 178[err] C 15

1- (2- Hydr oxyet ﬁh%@?%t ri met hyl - 1. 3-di hydr o- 2H-i ndol - 2- one: Prepared
from3, 3, 4-trinethyl-1,3-dihydro-2Hindol - 2-

one: Prepared from 3,3,6-trimethyl-1,3-dihydro-2H-indol-2-
one (prepared by the method of Endler and Becker; Organic
Syntheses Coll. vol. 4 page 657) as;described above.

10 MS shows 220 (MHY*) base peak and 237 (M+NH})

1-{2-[4-(4-Fluorobenzovl)-l-piperidinyll-i-ethvl}-3,3, 66—
- trimethvl-1,3-dihvdro-2H-indol-2-one monohydrochlorjde :
Prepared from 1-(2-hydroxyethyl)-3,3, 6-trimethyl-1,3-
15 dihydro—zn-indol-z-one, via the methanesulfonate, and

4-fluorobenzoyl piperidine tosylate as described above.

Melting point 198.5-200.5° C.

20
EXAMPLE 21

1-(2-Chloroethvl)-1,3-dihvdro-2H-indol-2-ope : 1-(2-
: Chloroethyl)-1H-ind61-2,3—dione (5.24g5 {C.A. Reg no.
25 77218-99-6] was suspended in acetic acid (50m1) and
hydrogenated at 60 p.s.i., at room temperature, in the
presence of 70% perchloric acid (0.2ml) and 5% palladium on

charcoal (1lg) for 24 hours. The clear solution was filtered



one (prepared by the nethod of Endl er and Becker; Organic Syntheses Coll.
-vol . 4 page 657) as descri bed above. 20 M shows 220 (MH err]) base peak
and 237 (MtNH err]) : '
1-f2-r4- (4-Fl uorobenzoyl)- 1-piperidinyl]-1-ethyl}-3,3,4-
trimethyl -indol - 2H( 3H) - one nonohydrochl oride : Prepared from
1- (2- hydroxyethyl)-3, 3, 4-trimethyl -1, 3-di hydro-2Hindol -2- 25 one, via the
nmet hanesul fonate, and 4-fl uorobenzoyl pi_pgé'

i di ne tosylate as descri bed
above. Melting point 211-214[err] C 3 - EXAMPLE 20 5

1- (2- Hydroxyet hyl )-3. 3. 6-trinethyl -1, 3-di hydro- 2H-i ndol - 2- one: Prepared
from 3, 3, 6- tr iafid kphcénBradtéd dimdédHHrediced?pressuxer eMrecdebjdtbewart hod of
Endl er and Becker; Organic Syntheses Coll. vol. 4 page 657) as descri bed
above. 10 MS mni\ﬁeezlsz( shrematooraphy pearidiea gel ( wiuensr chioxoformy 4.

L et PR e e b de et i 3 s Pyt 7 -Anda 2008 PPoR

1- (2- hydroxyetJwide % e trinethyl-1,3- 15 di hydro-2Hindol -2-one, via the

met hanesul f onat e, 4-11 uorobenzoyl piperidine tosylate as descri bed
above. 5

Melting point 74° C.

-2H~ -2 jde : 1-(2-Chloroethyl}-

10 1,3-dihydro-2H-indol-2-one (1.95g) and 4-fluorobenzoyl
piperidine para toluenesulponate (4.1g) were added to a
solution of sodium carbonate (3.189) and water (20ml). The
mixture was stirred mechanically at reflux for 9 hours. The
hot solution wés cooled (ice-water bath) and the hard solid

15 was broken up, filtered, washed with water and dried. | The

| solid was purified. by chromatography on silica gel, eluent
chloroform-1% methanol, to give an oil. The pure freebase
was dissolved in a little chloroform, ethanolic HCl was
added, the solution was evap_prated to dryness and triturated

20 with ether to give 1-{2-[4-(4-fluorobenzoyl)-1-piperidinyl]-

l-ethyl}-1,3-dihydro-2H-indol-2-one monohydrochloride as a
white solid.

Melting point 206-213° C.-
25 |



Mel ting point 198.5-200.5[err] C 20

*1-(2-Chl oroethyl)-1. 3-di hydro-2H-i ndol - 2- one :1-(2-

Chl oroet hyl ) -1H i ndol - 2, 3-dione (5.24g) [C.A. Reg no. 25 77218-99-6] was
suspended-in acetic acid (50m) and hydrogenated at 60 p.s.i., at room
tenperature, in the presence of 70% perchloric acid (0.2m) and 5%

pal | adi um on charcoal (1g) for 24 hours. The clear solution was filtered
- 34 - and concentrated under reduced pre38ure. The residue was purified by
chromat ography on silica gel, eluent chloroform to give
1-(2-ch|oroethy|)-1,3-dihydro-2k+indo|-2-one as a white solid. 5 Melting
point 74[err] C. 1-{2-[4-(4-Fluorobenzoyl)-1-piperidinyl]-1-ethyl}-1, 3-

di hydro- 2H i ngotaMbrgneahydrochl oride : 1-(2-Chloroethyl)- 10

1, 3-di hydro- 2Hi ndol - 2-one (1.95g) and 4-fl uorobenzoyl piperidine para

t ol uenesul ponate (4.1g) were added to a solution of sodium carbonate

(3.18g) and wat er (53m )' Tilf_ E- ét ure_ﬂg.s'éi Ergg E— &haréi (gagl_i(l&éror_efl ux
for 9 hours.

'S5 1H-indol-2,3-dione (8.92g) was dissolved in _
dimethylformahide (60ml). Sodium hydride (60% dispefsion in
mineral oil, 3.08g) was added in portions with stirring and
‘cooling (ice-water bath) and the mixture was stirred until
gas evolution ceased. 1-Bromo-2-chloroethane (5.4ml, 9.3g)

10 was added dropwise. The mixture was stirred at room
temperature for 24 hours and then quenched into water and -
extracted into chloroform. The combined organic phases were
washed with water, dried (MgSO4}, filtéred and concentrated
under reduced pressure. Thé resulting oil wés purified by

15 chromatography'dn silica gel, eluent chloroform, to give

1-(2-Chloroethy1)-5-f1uoro-1H¥indole-2,3-dione as a red

solid.

Melting point 103° C.
20

1-(2-Chlorcethvl)-1,3-dihvdro-5-fluoro-2-oxo-2H-indole-3-

A solution of 1-{2-chloroethyl)-5-fluoro-1H-indole-2,3-dione
25 (2.27g). propanedithiol (1.1mi) in chloroform was added _

dropwise to a stirred solution of boron trifluoride etherate

(1.2ml) in acetic acid (2.2ml) and chloroform (10ml) which

was maintained at a gentle reflux throughout the addition.



hot solution was cooled (ice-water bath) and the hard solid 15 was broken
‘up, filtered, washed with water and dried. The solid was purified by
chromat ography on silica gel, eluent chloroform 1% nmethanol, to give an
oil. The pure freebase was dissolved in a little chloroform ethanolic HO-
was added, the solution was evaporated to dryness and triturated 20 wth
ether to give 1-{2-[4-(4-fluorobenzoyl)-1-piperidinyl]-
1-ethyl)-1, 3-di hydro- 2H i ndol - 2- one nmonohydrochl oride as a white solid.

Mel ting point 206-213[err] C. 25 - 35 - EXAMPLE 22

1-(2-Ch|oroeth¥l) 5-fl uoro-1Hindole-2,3-dione : 5-Fluoro- 5

1H i ndol - 2, 3- &FbeE %élgzgﬁ%snd%%wwmﬁt&memywmm washegnyith
Sodiunrhydrid

5 g aECA LRl S ln BrBSBlolt A oA

re was

until gas evol eme@@é@%&u OgDp£d %&%1%%&4@%1&5 dding LhiGkotl @
added dropwi se. The m xture mas stirre roomtenperature for 24 ours
and then quenaiscélueho. Waltsy combined fractions were evaporated under

S reduced pressure and triturated with ether to give
1- (2-chloroethyl) -1, 3-dihydro-5-£1luoro-2-oxo-2H-indole-3-
spiro-2'-1,3-dithiane.

Melting point 122° c.
10

EXAMPLE 23

1=(2-Chloxoethyl)-5-fluoro-1,3-dihvdro-2H-indole-2-one
15 1= (2-ch10roethy1) -1,3-dihydro-5-fluoro-2-oxo-2H-indole-3-
spiro-2'-1,3~-dithiane (2.08g) was dissolved in a mixture of
ethanol (30ml) and tetrahydrofuran (2oml). Raney nickel was
added and thg mixture was heated under reflux with vigorous
stirring for 3 hours. The cooled solution was filtered,
20 evaporated under fednced pressure and triturated with ether

to give 1-(2-chloroethy1)-S-fluoro-l,3-dihydro-zn-indole-2-
one as a white solid.

Mélting point 127° c.
25

l‘3:Qihxd;g:2E:igdgl:z:gng_hxdxgghlgside :

1- (2-Chloroethyl) -5-fluoro-1, 3-dihydro-2H-indole-2-one



extracted into chloroform The conbined organic phases were washed with
water, dried (MgSOerr]), filtered and concentrated under reduced pressure.
The resulting oil was purified by 15 chronmat ography on silica gel, eluent

chloroform to give 1-(2-Chloroethyl)-5-fluoro-1Hindole-2,3-dione as a red
solid. Melting point 103 C. 20

1- (2-Chl oroet hyl)-1, 3-di hydr o- 5-f| uor o- 2- oxo- 2H i ndol e-3- spiro-2'-1.3 .
di t hi ane A solution of 1-(2-chloroethyl}-%7f4uoro-1Hindol e-2, 3-di one 25
(2.27g9), propanedithiol (1.1m) in chloroformwas added dropwi se to a
stirred solution of boron trifluoride etherate (1.2 In acetic acid

m
(2:2n) and chi®rA&Ser Hr?i?#ﬁ‘?lhmiﬁlﬁba§°m?ﬂlﬁimr&fﬁﬁeg%ﬁ? e refl ux
th hout th ddi tion. - - HAf t ' 4 ot
Cooted washedSiisreriiepnare G Fo7el  Shaiumbi¥ld WRabiioddiforiied 1T Vs
(MySq err]) angy faddeer od 165ho10 N watdroi skl ASkerd Heddedsunider MeflRixor m as

el uent. The conbined fractions were evaporated under 5 reduced pressure and
triturated w tirith heagnietigi seirring for 16h, cooled ethyl acetae (10ml)
5 was added and the mixﬁure stirred for 2h, the ethyl acetate
was separated, the aqueous layer | extracted with more ethyl
acetate (2x20ml) combined, dried (MgsSO4), filtered and the
solvent evaporated in vacuo to give a solid which was
chromatographed on silica gel eluting with ethyl acetate to
10- give a solid (148mg). 100mg of this solid was converted to
the hydrochloride with trimethylsilylchloride (0.033ml) in
methanol (8ml) to give 1-{2-([4-(4-fluorobenzoyl)-1-

piperidinyl]-1-ethyl}-5-fluoro-1, 3-dihydro-2H-indol-2-one

hydrochloride

15 .
Melting point 221-223° C.
EXAMPLE 24

20

1-(2-Chloroethvl) -3, 3-difluoro-1.3-dihvdro-2H-indole-2-one:

1-(2-Chloroethyl)-1H-indole-2,3-dione (1.1ig, 5.2mmol) (C.A.
Reg no. 77218-99-6] was ht;.a.ted to 65° C. under nitrogen in
diethylaminosulfur trifluoride (3ml). The reaction mixture
25 was poured onto water and extracted with chloroform. The
organic phase was ‘washed with sodium hydrogen carbonate

" solution, dried (MgSO4) and filtered to give



1- (2-chl oroet hyl)-1, 3-di hydr o-5-fl uor o- 2- oxo- 2H-i ndol e- 3-
'spiro-2'-1,3-dithiane. Melting point 122[err] C. 10 EXAMPLE 23 1-

(2-Chl oroet hyl') -5-fluoro-1, 3-di hydro-2Hi ndol e-2-one 15

1- (2-chl oroet hyl) -1, 3-di hydr o- 5-f | uor o- 2- oxo- 2H-i ndol e- 3- -
spiro-2'-1,3-dithiane (2.08g) was dissolved in a m xture of ethanol (30m)
and tetrahydrofuran (2om ). Raney nickel was added and the m xture was

heat ed under reflux with vigorous stirr+ i@ f~or 3 hours. The cool ed sol ution
was filtered, 20 evaporated under reduced pressure and triturated with

ether to give,1-(2-Chlorqethyl )-5-fluoro-1,3-dihydro- i hdol.e-2- one as a
white sol id R7E|‘§rﬁ %?%‘Y%T)“cs“%gfmm‘l'3““ Ydr°%'{1“‘f°1e‘ -one
1-{2-[4- (4-Fl yar gbgnzioyd)y 1- pi peridinyl]-1-ethyl}-5-fluoro-
1, 3-di hydr o- 2Hi ndol - 2- one hydrochl ori de : :
1- (2-Chl oroet hyl )-5-fl uoro-1, 3-di hydro- 2H i ndol e- 2- one - 37 - (0.15q,
0. 737mmol ), 4-fluorobenzoyl pi peri di ne para . '

' MS shows 231 and 233 (MH')

S
1-{2-14-(4-Fluorcbenzovl) -1-piveridinvli-1-ethvl}-3.3=

difluoro-i1.3-dihydro-2H-indole-2-one monohvdrochloride
1-(2-Chloroethyl)~-3,3~difluoro-1,3-dihydro-2H-indole-2-one
(0.85g, 3.67mmol), 4-fluorobenzoyl piperidine para .

10 toluenesulphonate salt (l1.4g. 3.68mmol), potassium'carbonate
(1.2g, 8.7mmol) and potassium iodide (0.1g, 0.6mmol)) were
dissolved in N-methyl pyrrolidone and heated with stirring
to 85° C. for 6 hours. The reaction mixture was pouréd into

~water and extracted intd ethyl acetate. dried (MgSO4).

15 filtered and concentratéd under reduced pressure. The
resulting oil was purified by chromatography on silica gel,
eluent he_xahe/eth’yl acetate, to give a yellov} oil. The oil
was dissolved in ethanol, ethanolic HCl was added and the
mixture was concentrated under reduced pressure to give a

'20 white solid. This was taken up in hot ethyl acetate and
refrigerated whereupon a white solid p_recipi.tated, this was
collected by filtration to give 1-{2-([4-(4-Fluorobenzoyl)-1-
piperidinyl] -l-ethyl}-3,3-difluorol-(2-chloroethyl)-3,3-~

difluoro-1, 3-dihydro-2H-indole-2-one mono hydrochloride .
25

Melting point 2(_)2-205° C.



t ol uenesul ponate (0.307g, 0.811mol ) and sodi um carbonate (0.258g,
+2.19mmol ) in water (5m ) were heated under reflux with nmagnetic stirring
for 16h, cooled ethyl acetae (10nm) 5 was added and the m xture stirred
for 2h, the ethyl acetate was separated, the aqueous |ayer extracted with-
nore ethyl acetate (2x20m ) conbined, dried (MgSO err]), filtered and the
sol vent evaporated in vacuo to give a solid which was chronmat ographed on -
silica gel eluting with ethyl acetate t0320- give a solid (148ng). 100ny of
this solid was converted to the hydrochloride with trinethylsilylchloride
(0.033m) in l,{8mM) to give 1-{2-[4-(4-fluorobenzoyl)-1-

pi peri di nyI] W-U uoro-1, 3-dihydro-2H i ndol -2-one hydrochl oride 15
Mel ting point 221-223 C. EXAMPLE 24 20

1-(2-Chl oroethyl) -3, 3- d|fluoro 1, 3-di hydro 2H-|ndole 2-one:

1- (2- Chl or oet Ryl 3 St Lhvq H-2ndode-2-
77218-99-6] was heat ed to 65[err] C. under mtrogen I n d| et hyl am nosulfur
trifluoride (2mer Preparedfxomyd-§2sehtqroetrhvllsSydirere s onteter2aia

extracted w th chlorofo L was washed with sodi um
hydr ogen car b&éﬂ’@ %?%Wﬁﬂﬂiaag'?ﬂg‘gb[é uogr}g. filtered to give

MS shows 249 and 251 (MHY)

10 trifluoro-i,3-dihvdro-2H-indole-2-one monohydrochloride:

Prepared from 1-(2-chloroethyl)-3,3,5-trifluoro-1,3-dihydro-
2H-indole-2-one and 4-fluorobenzoyl piperidine.

Melting point 209-212° C.
15

EXAMPLE 26

MJ&ML&M: 1,3-Dihydro-2H-indol-2-

;me (_35.6g, 0.268mol) suspended in acetic anhidride (30ml)
20 and mixture réfluxed for 20 hours. Filtered and washed with

diethyl ether (50m1). dried in vacuo at 809C to give a solid.

3-$pirocyclopropyl-1,3-dihvdro-2H-indol-2-one: 1-Acetyl-1,3-
" dihydro-2H-indol-2-one (15.0g, 85.7mmol) _dissolved in
25 dimethylformamide (180ml) and added to suspension of sodj.um
hydride (60% in oil dispersion, 7.2g, 4.32g, 0.18mol) in
dimethylformamide (30ml). After 30 minutes 1,2-dibromoethane

(17.71g, 94.27mmol) was added and the mixture stirred at



- 38 - 1-(2-chloroethyl)-3, 3-difluoro-1, 3-di hydro-2Hi ndol e-2-one as a dark
-0il. MS shows 231 and 233 (MHerr]) 5

1-{2-r4-(4-Fl uorobenzoyl)-1-piperidinyl]-1-ethyl}-3,3-

di fl uoro- 1, 3-di hydr o- 2H i ndol e- 2- one nonohydrochl ori de :

1- (2-Cnhl oroet hyl ) -3, 3-di fl uoro-1, 3-di hydr o- 2H-i ndol e- 2-one (0. 85g,
3.67mmol ), 4-fluorobenzoyl piperidine para 10 toluenesul phonate salt

(1.4g, 3.68mmmol), potassium carbonate (-K142g; 8. 7mmol ) and potassi um i odi de
(0.1g, 0.6mml)) were dissolved in NNnmethyl pyrrolidone and heated with

brri 85 . f 6 h . \Ct | L Xk d . d
et o1 and oxt PR SSPBOERRYTS diok 2% BohFRs BRs A WRRRRIE ], g

concentrated yngies, nadhesy wasSRadsa foﬁﬁ%ﬁk@sﬁﬁtipﬂ-&iﬁrdﬁ&ﬁ!ﬂié i(ag, by
chromat ography on silica gel, eluent hexane/ethyl acetate, to give a yell ow

oil. The oil 2ms96hmedl)| aad stistddntdr M laknaimbiehi] tewperation .aMhet he
m xture was concentrated under reduced pressure to give a 20 white solid.

This was t akefolyenth Was repayedatR i nd shei geritee WRARMDIHDR white
solid pr ecg P! %vg. grc__i, (fJUn&)W%%aed extracted with ethyl acetate (2x;50m1) R

separated and dried~(Mgso4),'filtered and concentrated in
vacuo to give an oil which was purified by column
chromatography on silica ei._uting with ethyl acetate/hexane
to give an oii.
10 _ |
. 1§ MR (CDC13) SL54 (2H m), 1.78 (2H m), 6.82 (1H d), 7.02

(2ZEHm), 7.22 (l3Hm), 9.0 (1H broad)

15 EXAMPLE 27
1=(2-Hvdroxvethvl) -3-spirocyclopropyl-1.3-dihvéro-2H-indol-
2-one: Prepared from 3éspirocyclopropyl-1. 3-dihydro-2H-
indol-2-one and 2-(2-chioroethoxy)tetrahydro-zﬁ-pyran.

- 20 1H NMR (CDCl3) 81.54 (2H m), 1.78 (2H m), 3.85 (4H m), 6.82
(1H 4), 7.02 (2H m), 7.22 (1H m)

1-(2-{4-(4-fluorobenzoyl) -1-piperidinyl)-l-ethvl)-1,3-
dihvdro-3-spiro-1-cyclopropyl-2H-indole-2-one

25 monohydrochloride: Prepared from 1l-(2-hydroxyethyl)-3-
spirocyclopropyl-1i,3-dihydro-2H-indol-2-one via the

methanesulfonate, and 4-fluorobenzoylpiperidine tosylate.



collected by filtration to give 1-{2-[4-(4-Fl uorobenzoyl)-1-

pi peridinyl]-1-ethyl}-3,3-difluorol-(2-chloroethyl)-3, 3-

di fl uoro--1, 3-di hydr o- 2H i ndol e- 2- one nono hydrochl oride 25 Melting point
202- 205 C. - 39 - EXAMPLE 25 '

1-(2-Chl oroethyl)-3,3,5-triifluoro-1.3-di hvdro-2Hindol e-2- one: Prepared
from 1l-(2-chloroethyl)-5-fluoro-1Hindole-2,3- 5 dione and

di et hyl ami nosul fur trifluoride. M5 shows  Z249-and 251 (MHerr]) 1-{2- [4-
(4- Fl uor obenzoyl )-1-piperidinyl]-1-ethyl}-3,3,5 10

trifluoro-1, 3-di ro- 2Hi.nqQl e-2-one nonohydrochl ori de: Prepared from

1- (2- chl or oet hg’ﬁlEX ,%,@-I_{’}ti %%36?§91,%‘- di hydr o- 2H i ndol e- 2- one and

4-fl uorobenzoyl piperidine. Melting point 209-212[err] C 15 EXAVPLE 26

1- Acetyl - 1. 3-di hydr o- 2Hi ndol - 2-one: 1, 3-Di hydro-2H-i ndol - 2- one (35. 6g,

0. 268nol ) suspEXAMBLER&ceti c anhydride (30m) 20 and m xture refluxed for
20 hours. Filtered and washed with

-(2- -3 -3 -1,3- -2H~1i -2

5 one: Prepared from 3-methyl-3-phenyl-1,3-dihydro-2H-indol-2-
one (prepared by the method of Endler and Becker; Organic
Syntheses Coll. vol. 4 page 657) and
2-(2-chloroethoxy) tetrahydro-2H-pyran.

10 1g NMR (CDCl3) $1.78 (3H s), 6.82 (1H d), 7.02 (2H m), 7.22

(1Hm), 7.3 (S5H m), 9.25 (1H broad)

1-(2-(4- (4-Fluorcbenzoyl) -1-piperidinvl) “1-ethyl) -3-methyl-

3-phenvl-1.3-dihvdro-2H~-indol-2-one monohvdrochloride :
15 Prepared from 1-(2-hydroxyethyl)-3-methyl-3-phenyl-1,3-
| dihydro-2H-indol-2-one via the methanesulfonate, and

4-fluorobenzoylpiperidine tosylate.

Melting point 215-216° c. - N o
20
Example 29
1-(2-(4-(4-Fluorobenzovl)-1-piperidinyl) -1-ethyl) -1H-indol-
2.3-dione monohvdrochloride: Prepared from 1-(2-
chloroethyl)-1H-indol-2,3-dione and 4-fluorobenzoyl
25

piperidine para toluenesulfonate and potassium carbonate and

sodium iodide in N-methylpyrrolidinone.

Melting point 230-2319cC.



di ethyl ether (50m ) dried in vacuo at 80C to give a solid.

3- Spi rocycl opropyl -1, 3-di hydro- 2Hi ndol - 2-one: 1-Acetyl -1, 3-

di hydr o- 2H i ndol - 2- one (15. 0g, 85.7mml) dissolved in 25 di nethyl formam de
(180m ) and added to suspension of sodium hydride (60%in oil dispersion,
7.29, 4.32g, 0.18nol) in dinethylformam de (30m ). After 30 "m nutes

1, 2- di br onpet hane (17.71g, 94.27mmol) was added and the mixture stirred at’
- 40 - anbient tenperature for 20 hours™ #bre sodi um hydride (1.4g, O0.84qg,
14nmmol ) was added fol |l owed by 1, 2-di bronoet hane (4g, 21.96mmol) and stirred
for 1h at anbient tenperature. The sol vent was renoved in vacuo and the
residue treated with 5 water (100m) added extracted with ethyl acetate
(2x150m ), separated and dried (MgSO err]), filtered and concentrated in
vacuo to give an ojl which was purified by colum chronmat ography on silica
eluting with EXAMPLEC20ate/ hexane to give an oil. 10 [err]H NVR (CDd [err])

[err]1.54 (2H m), 1.78 (2H M, 6.82 (1Hd), 7.02 (2H M, 7.22 (1Hm, 9.0
(1H broad) 15 EXAMPLE 27 :

S Tablets each containing 10 mg of active ingredient are made

up as follows: _

Active ingredient 10

. ng
Starch 160 mg
10 Microcrystalline.cellulose . : - 100 mg

Polyvinylpyrrolidone (as 10% solution in water) 13 mg

Sodium carboxymethyl starch. 14 ng
Magr;es:.um stearate 3 mg
15 Total . : ] 300 mg

~ The active ingredient, starch and cellulose are mixed
thoroughly. The solution of polyvinylpyrrolidone is mixed
with the resultant powders and passed through a sieve. The
20 granu?.es so0 produced 'ai:e dried and re-passed _t_h_rough a
sieve. The sodium carboxymethyl starch and magnesium
stearate are then added to the granules which, after mixing,

are compressed on a tablet machine to yield tablets each
_weighing 300 mg. '
25



1- (2- Hydr oxyet hyl ) - 3- spi rocycl opropyl - 1, 3-di hydro- 2Hi ndol - 2-one: Prepared
-from 3-spirocycl opropyl -1, 3-di hydro-2H i ndol - 2-one and

2-(2-chl or oet hoxy) tetrahydro-2H pyran. 20 [err]H NVR (CDCl[err]) [err]l.54
(2ZHmM, 1.78 (2H M, 3.85 (4H M), 6.82 (1Hd), 7.02 (2HmM 7.22 (1H M
1-(2-(4-(4-fluorobenzoyl)-1-piperidinyl)-1-ethyl)-1, 3-

di hvdr o- 3-spi ro-1-cycl opropyl - 2Hi ndaol e-2-one 25 nonohydrochl ori de:
Prepared from 1-(2-hydroxyethyl.) - 3- - 43 -

spi rocycl opropyl -1, 3-di hydro- 2Hi ndol - 2- one vi a t he net hanesul fonate, and
4-fl uor obenzo [ i dhne tosyl ate. - 41 - Melting point 238-240[err] C
EXAMPLE 2 1- ?é@@§§§6§$ethy| - 3-net hyl - 3- phenyl -1, 3-di hydro-2H-indol -2- 5
one: Prepared from 3-net hyl - 3- phenyl -1, 3-di hydro- 2H i ndol - 2- one (prepared
by the method of Endler and Becker; Organic Syntheses Coll. vol. 4 page
657) and 2- ( 2-GHpswlest leexh) centaining 20Hmgyef rmediranent; preNwds @8C [err])
[err]1.78 (3H s),. 6.82 (1Hd), 7.02 (2HmM, 7.22 (IHmM, 7.3 (5H M, 9.25
(1H broad) 1- (8R¥MWS4- Fl uor obenzoyl ) - 1- pi peri di nyl ) - 1- et hyl ) - 3- met hyl -

5
Active ingredient 20 mg
Dried starch . 178 mg
Magnesium stearate ' 2 mg

10 Total : _ 200 mg

The active ingrediént,- starch and magnesium stearate are
passed through a sieve and filled into. hard gelatine
capsules in 200 mg quantities. .

. 15



3- phenyl - 1, 3-di hvdr o- 2Hi ndol - 2- one nonohydrochloride : 15 Prepared from

“1- (2- hydr oxyet hyl ) - 3- net hyl - 3- phenyl - 1, 3- di hydro-2Hi ndol - 2-one via the
met hanesul f onat e, and 4-fl uor obenzoyl pi peridine tosylate. Melting point
215-216[err] C. 20 Exanple 29

1- (2-(4- (4-Fl uorobenzoyl)-1-piperidinyl)-21-ethyl)-1Hindol- 2.3-dione
nonohydr ochl ori de: Prepared from 1-(2- chloroethyl)-1Hindol -2, 3-di one and
4-fl uorobenzoyl 25 piperidine para tol ueddsul f onate an

‘Clm@%?s_izl@_ci@ﬂﬂe
and sodi umiodide in Nnethylpyrrolidinone. Mlting | 3l er rﬁ‘

- 42 - 5 Tablets each containing 10 ng of active |ngred m]“‘ “ammmll m|as
fol l ows: Active ingredient CLAIMS ‘
160 ng 10 M crocrystal line cellul ose

Pol yvi nyl pyrrolidone (as 10% solution in water) 13 ng Sodi um car boxyrret hyl
starch 1. A compound 4f®he formula:

R‘
N—(CR®R"), -W-Y-Z

R?
)

)
AN RS
RsthJR

in which

Rl and R2 afe each hydrogen, Ci-4 alkyl, Ci-g alkoxy,
10 HO-Cj-4 alkyl, Ci-g alkoxy-Ci-g alkyl, Ci-¢ alkylthio,
halo, Ph, PhCR'R'‘'- ﬁhere Ph is optionally substi.tut:ed
phenyl and R*' and R'* are each hydrogen or Ci-4 alkyl,
or Rl and R2 together with the carbon atom to which
they are attached fofm a 'c3-5 cycloalkyl group, >C=0,

15 >C=NOR' where R' is hydrogen or Ci.s alkyl,

R3, R4 and RS are each hydrogen..halo. nitro, Cji-4

alkyl, Cj-4 alkoxy, Ci-s4 alkylthio, Ci-4 alkyl—co;, Ci-4

alkyl-S(O)p~ where m is 0, 1 or 2, R'R*''N-SO2-, -COOR',
20 QCONR'R' ', -NR'R'', ~-N(OR')COOR'', -COR', -NHSO2R',

where R' and R'' are each hydrogen or Ci_4 alkyl,

R6 and R? are each hydrogeh or Cj-4 alkyl, and n is 1 to
6,



Magnesi um stearate 3ng 15 Tot al

*300 ng The active ingredient, starch and cellul ose are m xed thoroughly.
The sol ution of polyvinylpyrrolidone is mxed with the resultant powders
and passed through a sieve. The 20 granules so produced are dried and
re-passed through a sieve. The sodi um carboxynet hyl starch and nagnesi um

stearate are then added to the granul es which, afterOgLéng____e_conp¢essed
on a tablet nmachine to yield tablets eat e ghing 3

EXAMPLE 30 Capsul es each containing 20 ng of nedicane ‘“\“m\‘ m \l!
follows: Active ingredient arch
178 ng Magnesi um stearate 2 ng 10 Tot al

200 ng The active xnis adiygien ost saphwand nagnesi um stearate are passed
through a sieve and filled into hard gel atine

Wis
5
4 w\
— N (CH)p or s e N N
\\\Jkr/ ' (CHo),
where p is 4 to 7, and q and r are each 1 to 3,
Y is )oo or -CH(OH)-,
10
and
. % is optionally substituted phenyl or optionally
1s substituted heterocaryl:;
and salts and esters thereof.
2. A compound according to claim 1 in which X is oxygen
20 and W is:

VR
— N (CHa)p

Y



capsules in 20 - 44 - CLAIM5 1. A conpound of the
‘formula: [er ﬂﬂmm m“!fm‘r] and R[err] are each hydrogen, C[err]

al kyl , C[err] * HOCerr] alkyl, Cerr] al koxy-C[err] alkyl,
Cerr] alkylthio, halo, Ph -PhCR R '- where Ph is optionally substituted
phenyl and R and R' are each hydrogen or Clerr] alkyl, or R err] and

Rl err] together with the carbon atomto which they are attached forma C3-6
cycl oal kyl group, >C=0, 15 >C=NOR 48here R 'is hydrogen or Cerr]

al kyl, Rerr], Rerr] and R[err] are each hydrogen, hal o, nitro, Cerr]

K1 S(O [ ePr]- Bripmoiid bgBofdlad o sigidd o EXbidds e’ by,
-CONR R ', -NR R yhiehl($H g ani’onallmbstﬂmd?bhkﬁn where R and R

are each hydrogen or Jerr] alkyl, R6 and R7 are each hydrogen or C[err]
alkyl, and nis 1 to

4. A compound of the formula:
5 | |
R' Q “
N— (CHg)n —-N _O
R? —
R® R* m
in which R! and R2 are each hydrogen or Ci-g4 alkyl, R3
and R4 are each hydrogen, Ci-4 alkyl or halo, n is 2,
10 and R8 is hydrogen or halo, and salts thereof.

5. A compound according .to <_:1aini 1 or a pharmaceutically-
acceptable salt or ester thereof, for use as a
pharmaceutical.

15

6. A pharmaceutical formulation comprising a compound
according to claim 1 or a pharmaceutically-acceptable
salt or ester tﬁereof together with a pharmaceutically-

acceptable carrier or diluent thereof.

20



s

6, - 45 - X is oxygen or sulphur, Wis 5 [err] where pis 4to 7, and q
and r are each 1 to 3, Yis [J[err] or -CHOH)-, 10 and Z is optionally

substituted phenyl or optionally 15 substituted heteroaryl; and salts
and esters thereof. 2. A conpound accyuding to claiml in which Xis
oxygen 20 and Wis: [err] - 46 - 3.

A conpound according to
either of clains 1 and 2 in

PHARMACEUTICAL COMPOUNDS

ABSTRACT

A pharmaceutical compound of the formula

in which’

R! and R2 are each hydrogen, Ci-4 alkyl, Ci-g alkoxy, HO-Ci-g
10 alkyl, Ci-4 alkoxy-Ci-¢ alkyl, Ci-¢ alkylthio, halo or
PhCR*R' *' - where Ph is optionally substituted phenyl and R*®
and R'' are each hydrogen or Ci-i alkyl, or Rl and R2
together with the carbon atom to which they are attached
form a Ci_g cycldalkyl group,
15 _
| R3, R! and RS are each hydrogen, halo, nitro, Cj-4 alkyl,
Ci-4 alkoxy, Ci-4 alkylthio, Ci-¢ al!cyl-CO-, Ci-4 alkyl-S(O)p-
where m is 0, 1 or 2, R'R''N-S0z~, -COOR', -CONR'R'‘,
-NR'R'*', -N(OR')COOR'*, -COR', ~NHSO2R', where R® and R''®
20 are each hydrogén or Ci1-4 alkyl..

R6 and R?7 are each hydrogen or Cj;-4 alkyl, and n is 1 to 6,

X is oxygen or sulphur,



which Z is optionally substituted phenyl. 4. A conpound of the formula: 5
-[err] in which RL and R2 are each hydrogen or (Jerr] alkyl, Rerr] and
Rlerr] are each hydrogen, Clerr] alkyl or halo, nis 2, 10 and R[err]
i s hydrogen or halo, and salts thereof. 5. - A conpound according to claim
1 or a pharnmaceutically- acceptable salt or ester thereof, for use as a
phar maceutical. 15 6. A pharmaceutical fornulation conprising a conpound
according to claim1 or a pharnaceutical k8-acceptable salt or ester thereof
together with a pharmaceutically- acceptable carrier or diluent thereof. 20

W is

(CHa)q
— N (CH2)p or —N N—
5
where p is 4 to 7, and ¢ and r are each 1 to 3,
Y is CO or -CH(OH)-,
10 and

Z is optionally substituted phenyl or optionally substituted

heteroaryl;

15 and salts and esters thereof.




