
5 

- 1 -

PUARMACEUTICAL COMPQQNDS 

q·hu1-~ -i 

1.fos' wf'J 

This invention relates to pharmaceutical. compounds, their 

preparation and use. 

C~unds of the indole-2-one type have been described in 

the literature as having potential use as analgesics or for 

treating c~itive disorders or as cholinesterase inhibitors 

as. for example. in J. Med. Chem. 1991. 34. 827-841, 

10 WO 93/12085 and CA 119: 225964t. 

15 

The compounds of the invention are of the formula: 

in which 

Rl and R2 are each hydrogen, C1-4 alkyl, C1-4 alkoxy, HO-C1-4 

alkyl, C1-4 alkoxy-C1-4 alkyl, C1-4 alkylthio, halo, Ph, 

20 PhCR'R''- where Ph is optionally substituted phenyl and R' 

and R' • are each hydrogen ~r C1-4 alkyl, or Rl and R2 

together with the carbon atom to which they are attached 

form a C3-6 cycloalkyl group, >C=O, >C=NOR' where R' is 

hydrogen or C1-4 alkyl, 



- 2 -

a3, a4 and as are each hydrogen, halo, nitro, C1-4 alkyl, 

·C1-4 alkoxy, C1-4 alkylth!o, C1-4 alkyl-CO-, Ci-4 alkyl·-s(O)m-

where m is 0, 1 or 2, R'R' 'N-S02-, -COOR', -CONR'R'', 

5 -NR 'R • •, -N(OR •)COOR•', -COR' t -NHS02R •, where R' and R • • 

are each hydrogen or C1-4 alkyl, 

R6 and a7 are each hydrogen or C1-4 alkyl, and n is 1 to 6, 

10 X is oxygen or sulphur, 

15 

w is 

(CHl}q 

r ... \. 
or -N N-

~~_) 

where p is 4 to 1, and q and r are each 1 ·to 3, 

Y is 'co " 
or -Clt(OH)-, 

20 and 

Z_is optionally substituted phenyl or optionally substituted 

heteroaryl: 

25 and salts and esters thereof~ 



5 

- 3 -

The compounds of the.invention are indicated for use in the 

treatment of disorders of the central nervous system. They 

are active in tests that indicate serotonergic modulation. 

In the above ~ormula (I), a Ci-4 alkyl group includes 

methyl, ethyl, propyl, isopropyi, 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~ promine or fluorin~, 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 C1-4 alkyl, 

especially methyl, C1-4 alkoxy, especially methoxy and 

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

fluoro, trihalomethyl, especially trifluoromethyl, carboxy 

and Ci-4 alkoxy-carbonyl. 

A heteroaryl ·group can have one or more hetero atoms 

20 selected from, for example, oxygen, ni_trogen and sulphur and 

preferably contains from 5 to 10 carbon atoms. · Preferably a 

heteroaryl group contains a single hetero atom and is of the 

formula: 

25 
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where Q is -o-, -s- or -NR-, and R is hydrogen or C1-6 

alkyl. Alternatively, a heteroaryl group can comprise a 

benzene fused ring as, for example: 

-Further heteroaryl groups include those of the formula: 

and 
~ 
-~N~ 

When n is greater ·than 1, the values of R6 and R' need not 

be identical in each repeating methylene unit. 

Pref erred compounds are those having one or more of the 

15 following features: 

(i) X is oxygen 

(ii) Rl and R2 are each hydrogen, C1-4 alkyl, C1-4 

20 alkylthio or benzyl 

(iii) Rl and a2 are both methyl 

(iv) Rl is hydrogen and R2 is methyl 

25 
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(v) a3, R' and as are each hydrogen, halo or C1-4 alkyl 

(vi) a6 and R7 are both hydrogen 

5 (vii) n is 2 

(viii) w is 

~ 
- N (CH2)p 

~ 

10 (ix) p is 5 

(X) 

Y is :;co 

15 (xi) z is optionally substituted phenyl 

A preferred group of compounds is of the formu1a: 

20 
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and preferably one in which al and a2 are each hydrogen or 

Ci-4 alkyl, al is hydrogen, Ct-4 alkyl or halo, n is 2, and 

as is hydrogen or halo. Pt;eferably. the benzoyl substituent 

is attached to the piperidinyl ring at the 4-~sition. A 

5 particularly preferred group is one in which al and a2 are 

both hydrogen and al is hydrogen or fluoro, n is 2 and as is 

halo, preferably fluoro1 and salts thereof. 

J:t will be appreciated that the c~unds 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 · 

techriiques if so desired. Such racemic mixtures and 

15 individual optical isomers form part of the present 

invention. J:t is preferred to use an enantiomeri.cally pure 

form. 

J:t .is, of course, possible to prepare salts and esters of 

20 the compounds of the ·invention and such salts and esters are 

included 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, sulphuric or 

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

carboxylic acids, for example, glycollic, maleic, 

hydroxyma.leic, fumaric, malic, tartaric, citric, salicyclic, 

2-acetoxybenzoic, or organic sulphonic, 2-hydroxyethane 
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sulphonic, toluene-p-sulphonic, or naphthalene-2-sulphonic 

acid. 

In addition to phax-maceutically-acceptable salts, other 

5 salts are included in the invention. They may serve as 

intermediates in the purification of compounds or in the 

preparation of other, for example pharmaceutically­

acceptable, acid addition salts, or are useful for 

identification, characterisation or purification. 

10 

15 

20 

The compounds can also be utilised in ester form, such 

esters being aliphatic or aromatic. The most preferred 

esters are alkyl esters derived from C1-4 alkanols, 

especially methyl and ethyl esters. 

The invention also includes a process for producing a 

compound of formul~ (:C) above, which comprises reacting a 

compound of the formula H-W-Y-Z (XII) with a compound of the 

formula: 

(IV). 
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where the substituents have the values given above, and Q is 

a leaving group, for example,· halo or a mesylate or 

tosylate. 

5 The reaction is preferably carried out 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 

15 

Compounds of formula (III) are either lmown or can be 

prepared by methods well kne>Wn in the art. 

In the case of compounds in which W is 

(CH!}q 

( ' -N 

compounds can be prepared reacting the partially protected 

nitrogen containing cyclic amine with a phenyl or heteroaryl 

20 carbonyl halide, fo11owed by deprotection, to give compounds 

of the formula: 
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(CH2)q ( 'i HN N-C-Z 

optionally followed by reduction to give the compound of 

formula (XXX) in which Y is -CH(OH)-. 

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: 

(V) 

with a compound of the formula Q' (CR6R7)nQ, where Q' is also 

a ·leaving group. 

15 An alternative route to the compounds of the invention 

20 

consists of an analogous, reverse, condensation of the 

principal components of the molecule as, for example, by 

reacting a compound of the formula (V) above, with a 

compound of the formula 
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Such reagents can be made as described above or by analogous 

methods. 

As mentioned above, the compounds of the invention have 

useful central nervous system activity. The compounds are 

active at the serotonin, 5-HT1DCX1 receptor. Their binding 

activity 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 I:I:C, also possess binding activity at the 5-HTxnp 

15 receptor. Furthermore, compounds have activity at the 

5-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 selective affinity for the 5-ll'l' recept:Ors, 

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, sexual dysfunction, anxiety, schizophrenia, 

25 gastrointestinal disorders, headache, cardiovascular 

disorders, smoking cessation, drug addiction, emesis, 

Alzheimer's and sleep disorders. 
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The compounds of the invention are effective over a wide 

dosage range, the actual dose administered being dependent 

on such factors as the particular compound being used, ~he 

condition being treated and the type and size of mammal 

5 being treated. 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 bnmans, dosages of from 

0.5 to 100 mg per day may be used. 

10 The compounds of the invention will normally be administered 

orally or by injection and, for this purpose, the compounds 

will usually be utilised in the form of a pharmaceutical 

composition. Such compositions are prepared in ~ manner 

well known in the pharmaceutical art and comprise at least 

15 one active compound. 

Accordingly the invention includes a pharmaceutical 

composition comprising as active ingredient a compound of 

foxmula (X) or a pharmaceutically acceptable· salt or solvate 

20 thereof, associated with a pharmaceutically acceptable 

excipient. Xn 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 medium 

for the active ingredient. Some examples of suitable 

excipients are lactose, dextrose, sucrose, sorbitol, 
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ma.nnitol, starches, gum acacia, calcium phosphate, 

alginates, tragacanth, gelatin, syrup, ~ethyl cellulose, 

methyl- and propyl-hydroxybenzoa~e, talc, magnesium stearate 

or oil. The compositions of ·the invention may, if desired, 

5 be formulated so as to provide quick, 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 S'1Spensions 

for parenteral use or as suppositories •. Preferably th~ 

compositions are· formulated in a dosage unit form, each dosage 

containing from 0.5 to 100 mg, more usually 1 to 100 mg, of the 

15 active ingredient. 

'l'he following Examples illustrate the invention: 
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EXAMPLE 1 

3.3-Dimetbyl-1-<2-bydroxyetbvll-1.3-dihx4ro-2H-ind91-2-one: 

3,3-Dimethylindol-1,3-dihydro-2H-indol-2-one (6.3g, 40mmol) 

5 was dissolved in dry dimethylformamide under nitrogen at 

room temperature. Sodium hydride (60% dispersion in mineral 

oil, 1.8g, 45mmol) wa~ added.and the mixture was stirred 

until gas evolution ceased. 2-(2-chloroethoxy)tetrahydro-2H­

pyran (7.Sg, 42mmol) and sodium iodide (0.6g, 4mmol) was 

10 added and the mixture was warmed 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 (MgS04), filtered and 

concentrated under reduced pressure. The resulting oil was 

15 taken up in methanol,_ para toluenesulphonic acid (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 (MgS04), filtered and concentrated under reduced pressure. 

ttie resu1ting oil 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 characterised by 

lH nmr and MS. 

25 

lH NMR (CDCl3) d 1.4(6H s), 3.05 (lH broad), 3.95(4H s), 

6.96(1H d), 7.04(1H t), 7.12(2H m). 



- 14 -

MS shows 206 (MH+) base peak. 

3.3-Dimethyl-1-f2-l4-C4-fluorobenzoyl>-1-piperidinyll-1= 

etbyll-1. 3-dibvdro-2H-indo·l-2-one monohydrochloride : 3, 3-

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

(2.0Sg, 10nunol) and triethylamine (1.lg, 10.9nunol) was 

dissolved 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 cooling. The mixture was washed 

with cold dilute h~ochloric acid, dried (MgS04), 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 ( O .15g, 

0.9mmol) were added. The mixture was .stirred vigorously and 

heated under gentle reflux for two days. The mixture was 

poured into chloroform; washed wi~ water, dried (MgS04) , 

filtered and concentrated under reduced 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-

25 

· piperidinyl)-1-ethyl}-1,3-dihydro-2H-indol-2-one 

monohydrochloride. Melting point 236-8° c. 
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EXAMPLE 2 

3-Metbyl-3-methylthio-1.3-dihydr9-2H~indol-2-one: 1,3-

5 Dihydro-2H-indol-2-one (3~3g,2Smmol) and 

tetramethylethylenediamine (6.4g, SSmDiol) was dissolved in 

freshly distilled tetrahydrofur~ under nitrogen and cooled 

to -75° c. in an aceto:ne/dry ice bath. n-Butyllithium · 

(2.SM, 22ml, SSnmol) was added and the mixture was stirred 

10 at -75° c. for 30 minutes. J:odomethane (3.~7g, 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 

oil. Column chromatography on .silica gel (eluent ethyl 

acetate/hexane) gave 3-methyl-3-methylthio-1,3-dil:lydro-2H­

indol-2-one as a yellow oil which solidified on standing. 

20 lu NMR .(CDCl3) d 1.61(3H S), 1.91(3H s), 6.96(1H d), 7.04(1H 

t), 7.12(2Hm), 8.05 (lh broad). 

1-C2-Hydroxvethyll-3-methyl-3-methvlthio-1.3-dihy4ro-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. 
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1-f2-f4-<4-Fluorobenzoyll-1-piperidinvll-1-etbyll-3-methyl: 

3-met.bylthio-1.3-dihydro-2H-indol~2-one monohydrochloride : 

Prepared from 1-(2-hydroxy-1-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. 

0 Melting point 198-201 c. 
10 

EXAMPLE 3 

1-<2-f4-C4-F1uorobenzgyll-1-piperidinyl1-1-ethyll-3-methyl: 

15 1.3-dihydrg-2H-indol-2-one monohydrgchlgride : 1-{2-(4-(4-

Fluorobenzoyl)-1-piperidinyl]-1-ethyl}-3-methyl-3-

methylthio-1,3-dihydro~2H-indol-2-one (1.42g·, 3 .3mmol) was 

dissolved. in ethanol, Raney nickel was added and the mixture 

was stirred at room temperature.until 'l'LC indicated reaction 

20 was complete. efh.e 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 resulting clear 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) -1-piperidinyl] -1-ethyl}-3-methyl-
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1,3-dihydro-2H-indol-2-one monohydrochloride. Melting point 

209-211° c. 

5 BXAMPLE 4 

3-Benzvl-3-metbylthio-1.3-dihydr9-2H-indol-2-one: 

3-Phenylmethyl-1,3-dihydro-2H-indol-2-one (4g, 18.25~1) 

(prepared from 1, 3-dihydro-2H-ind01-2-one ~ benzaldehyde 

10 by the method of Daisley and Walker J. Chem. Soc. (C) (1971) 

page 1373) and tetramethylethylenediamine (4.Sg, 38.7mmol) 

was dissolved in freshly distilled tetrahydrofuran under · 

nitr~en and cooled to ~75° c. in an acetone/dry ice bath. 

n-ButyllithiUm (2.5M, 20ml, SOmmol) was added and the · 

15 mixture was stirred at -75° C. for 30 minutes. Dimethyl 

disulfide (1.65g, 17.6mmolr 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/hexane) gave 3-methylthio-3-phenylmethyl-1, 3-

dihydro-2H-indol-2-one as a yellow oil which solidified on 

standing. 

la NMR (CDCl3) d 1.91(3H s), 3.25(1H d), 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(1H 

broad). 
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1-C2-Hydroxyetbyll-3-metbyltbio-3-phenv1metbyl-1.3-dibydro: 

2H-indol-2-one: Prepared from 3-methylthio-3-phenylmethyl-

1, 3-dihydro-2H-indol-2-one and 2-(2-

chloroethoxy)tetrahydro-2H-pyran as described in ~le 1. 

MS shows 314 (MH+) base peak. 

1-f2-l4-<4-rluorobenzoyl>-1-piperidiny11-1-etbyll-3: 

methylthio-3-phen.ylmetbyl-1.3•dibydro-2H-indol-2-gne 

10 monohVdrochloride : Prepared from 1-(2-hydroxyethyl)-3-

methylthio-3-phenylmetbyl-1,3-dihydro-2H-indol-2-one, via 

the met~esulfonate, and 4-f luorobenzoylpiperidine tosylate 

as described in Example 1. 

15 Melting point 182-184° C. 

'.EXAMPLE 5 

20 1-f2-£4-f4-Fluorob@nzoyll-1-piperidinyll-1-ethyll-3=. 

phemclmetbyl-1.3-dihydro-2H-ind91-2-one mgnohydroghloride : 

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

fluorobenzoyl)-1-piperidinyl]-1-ethyl}-3-methylthio-3-

phenylmetbyl-1,3-dihydro-2H-ind.ol-2-one as-described in 

25 Example 1. 

Melting point 213-216° c. 
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EXAMPLE 6 

3-Metbyl-3-phenvlm.etbyl-1.3-dibydro-2H-in4ol-2~one: 3-

5 Phenylmethyl-1,3-dihydro-2H-indol-2-one (prepared from 1,3-

dihydro-2H-indol-2-one (4g, 18.25~1) and benzaldehyde by 

the method of Daisley and Walker, J. Chem. Soc. (C) (19'11) 

page 13'13) and tetramethylethylenediamine (4.Sg, 38.'lmmol) 

was dissolved in freshly distilled tetrahydrofuran under 

10 nitrogen and c~oled to -'15° c. in an acetone/dry ice bath. 

n-Butyllithium (2.5M, 20ml, 50mmol) was added and the 

mixt~e was stirred at -75° c. for 30 minutes. J:odomethane 

(2.84g, 20mmol) was added and the mixture was allowed to 

warm to ro6m temperature. Water (5 ml) was added and the 

15 mixture was concentrated under reduced pressure to a yellow 

oil. co1umn·chromatography on silica gel (eluent ethyl 

acetate/hexane) gave 3-methyl-3-phenylme~l-1,3-dih~o-2H­

indol-2-o~e as a yellow oil which solidified on standing. 

20 MS shows 238 .(MH+) base peak and 255 (M+Nff4+). 

25 

3-Benzvl-1-<2-hvdrox-1-ethyl>-J-methylindol-2C3Hl-one: 

Prepared from 3-benzyl-3-methylindol-2(3H)-one and 2-(2-

chloroethoxy)tetrahydro-2H-pyran. 

MS shows 282 (MH+) base peak. 
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1-f2-C4-<4-Fluorobenzoyll-1-piperidiny11-1-ethyll-3-metbyl: 

3-phenylmetbyl-1.3-dibydro-2H-indol-2-one monobydroohloride 

: Prepared from 1-(2-hydroxyethyl)-3-methyl-3-phenylmethyl-

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

5 4-fluorobenzoylpiperidine tosylate. 

. 0 
Melting point 204-207 c. 

10 EXAMPLE 7 

3-Etbyl-1-<2-hydroxyethyl>-3-methyl-1.3-dihv4ro-2H-indol-2= 

~= Prepared from 3-ethyl-3-methyl-1,3-dihydro-2H-in~ol-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 <im+> base peak. 

20 3-Ethyl-1-<2-£4-<4-FlUorobenzoyi>-1-piperidinyll-1-ethvll-3: 

25 

methyl-1.3-dihydro-2B-indo1-2-one monohydroghloride : 

Prepared from 3-ethyl-1-(2-hydroxyethyl)-3-methyl-1,3-

dihydro-2H-indol-2-one, via the met.hanesulfonate, and 

4-fluorobenzoylpiperidine tosylate as described above. 

Melting point 210-212° c. 
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EXAHPLE 8 

3-<1-Metbyletbyll-3-metbyltbio-l.3-dihydro-2H-indql-2-one: 

Prepared from 3-(1-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 shows 222 <x+ > base peak. 

1-C2-Hydroxyetbyll-3-(1-metbylethyll-3-methylthio-1.3: 

dihydro-2H-indol-2-one: Prepared from 3-(1-methyletbyl)-3-

methyithio-1,3-dihydro-2H-indol-2-one and 2~(2-

15 chloroethoxy)tetr~dro-2H-pyran. 

MS shows 266 (MH+) base peak. 

. . 
1-f2-C4-C4-Fluorobenzoyll-1-piperidinyll-1-ethyll-3-<1: 

20 methyl~tbyl>-3~methylthio-1.3-dihydro-2B-indol-2-one 

monohydroghloride : Prepared from 1- (2-bydroxyethyl) -3- (1-

methylethyl) -3-methylthio-1, 3-dihydro-2H-indol-2-one, via 

the methanesulfonate, and 4-fluorobenzoylpiperidine 

tosylate. 

25 

Melting point 150-152° c. 
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BXAMPLE 9 

1-<2-C4-C4-Fluorobenzoyl)-1-piperidinyl1~1-ethyll-3-C1: 

methyletbyll-1.3-dihydr9-2H-inciol-2-one monohydrochloride 

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

fluorobenzoyl)-1-piperidinyl]-1-ethyl}-3-(1-methylethyl)-3-

methylthio-1,3-dihydro-2H-indol-2-one as described above. 

0 Melting point 207-209 c. 

10 

:EXAMPLE 10 

5-Bromo-3.3-dimethyl-1.3-dihy(lro-2H-indol-2-one: 3,3-

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

tiromine colour was discharged from the solution. The 

2·0 solution was washed with sodium metabisulphite solution and 

sodium hYcJrogen carbonate solution, dried (MgS04), filtered 

25 

and concentrated to dry under reduced pressure to give 5-

bromo-3, 3-dimethyl-1, 3-dihydro-2H-indol-2-one as a yellow 

solid. 

lu NMR (CDCl3) dl.39 (6H s), 6.8 (lH d), 7.3 (2H m), 7.9 (lH 

broad) 
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S-Bromo-3.3-dimetbyl-1-C2-hydroxyetbyll-1.3-dihy(lro-2H.::. 

indol-2-one: Prepared from S-bromo-3,3-dimetbyl-1,3-dihydro-

2H-indol-2-one and 2-(2-chloroethoxy)tetrahydro-2H-pyran. 

S lli NMR (CDCl3) dl.39 (6H s), 3.05 (lH broad), 3.95(4H s), 

· 6. 8 (lH d), 7. 3 (2H m), 

s-armno-3.3-dimetbyl-1-<2-C4-<4-F1uorobenzoyll-1: 

piperidinyll-1-ethyll-1.3-dihydro-2H-indol-2-one 

10 monohyClrocblorid.e : Prepared from 5-bromo-3,3-dimethyl-1-(2-

hydroxyetbyl)-1,3-dihydro-2H-indol-2-one, via the 

methanesulfonate, and 4-fluorobenzoylpiperidine tosylate . 

. Melting point 208-211° C. 

15 

BXAMPLE 11 

3.3-Pimethyl-5-meth8nesulfonyl-1.3-dibydrp-2H-indol-2-one: 

20 5-Bromo-3,3-dimethyl-l,3-dih.ydro-2H-indol-2-one (2g, 

8.3nmol) was dissolved in freshly distilled tetrahydrofuran 

with tetramethylethylenediamine (2g, 17.2nunol) and was 

cooled to -75° c. under nitrogen. n-Butyllithi\J\l\ in hexane 

(2.SM, 8ml,_20mmol) was added and the mixture was stirred at 

25 
. 0 

-75 C. for 40 minutes. Dimethyl disulfide (lg, 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 pres.sure, the resulting oil was 
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taken up in dichloromethane, washed with dilute hydrochloric 

acid, dried (MgS04), filtered and concentrated to dry under 

reduced pressure. The resulting oil was taken up in acetic 

acid, sodium perborate (7g, 45mmol) was added and the 

5 mixture was stirred at 50° c. overnight. The mixture was 

poured into water and extracted with ethyl acetate. The 

combined organic phases were· washed with 2N sodium·hydroxide 

solution, dried (MgS04), filtered and concentrated under 

reduced pressure. Column chromatography on silica gel 

10 (eluent ethyl acetate/hexane) gave 3, 3-dimethyl-5-

methanesulfonyl-l,3-dihydro-2H-indol-2-one as a pale yellow 

solid. 

15 

20 

MS shows 240 (MH+) base peak and 257 (M+Nff4). 

3.3-Dimetbyl-1-<2-hydroxyethyll-5-methanesulfonyl-1.3:. 

dihydro-2H-indo1-2-0ne: Prepared from 313-dimethyl-5-

methanesulfonyl-113-dihydro-2H-indol-2-one and 2-(2-

chloroethoxy) tetrahydro-2H-pyran. 

1H NMR (CDCl3) dl.41 (6H s), 2.5 (1H broadi, 3.05 (3H s), 

3.95(4H s), 7.18 (lH d), 7.76 (1H s), 7.84 (lH d) 

3.3-pimethyl-l-f2-C4-<4-fluorobenzoyll-1-piperidinyll-l~ 

25 ethyll-5-methanesulfonvl-1.3-dihyd.ro-2H-indol-2-one 

monohyd,rocblorid.e : Prepared from 3,3-dim.ethyl-1-(2-

hydroxyethyl)-5-methanesulfony1-l,3-dihydro-2H-indol-2-one, 
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via the methanesulfonate, and 4-f luorobenz9yl piperidine 

tosylate. 

Melting point 223-226° C. 

EXAMPLE 12 

3.3-Dimetbyl-5-flUgro-1-(2-hydroxyethyll-1.3-dibyd.ro-211= 

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 dissolved in freshly distilled 

tetrahydro.furan 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. J:odomethane (9g, 

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 under reduced pressure, the resulting oil was 

taken up in dichloromethane, washed with dilute hydrochloric 

acid, dried (MgS04), filtered and concentrated to dry under 

reduced pressure to give a yellow oil. This oil was 

dissolved in N-methylpyrrolidone and stirred at room 

25 temperature under nitrogen. Sodium hydride {0.625g, 

15.6nunol) was added and the mixture was stirred until gas 

evolution ceased. 2-{2-Chloroethoxy)tetrahydro-2H-pyran 

(2.Sg, 15mmol) and sodium iodide (O.lg, 0.66mmol) was added 
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and the mixture was warmed 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 (MgS04), filtered and concentrated 

5 under reduced pressure. The resulting oil was taken up in 

methanol, para toluenesulphonic acid (0.lg, 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, washed (x 3) with 

10 aqueous sodium. hydrogen carbonate solution dried (MgS04) , 

filtered and concentrated under reduced pressure. The 

resulting oil was purified by column chromatography on 

silica gel, (eluent hexane/e~hyl acetate) to give 3,3-

dimethyl-5-fluoro-1-(2-hydroxyethyl)-1,3-dihydro-2H-indol-2-

15 one as a yellow oil. 

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

3.3-Dimetbyl-5-fluoro-1-f2-C4-C4-fluorob@nzoyll-1: 

20 piperidipy11-1-ethyll-1.3-dihydro-2H-indo1-2-gpe 

monohydrocbloride : Prepared from 3,3-dimetbyl-5-fluoro-1-

(2-hydroxyethyl)-1, 3-dihydro-2H-indol-2-one, via the 

25 

methanesulfonate, and 4-fluorobenzoyl piperidine tosylate as 

described above. 

Melting point 221-223° c. 
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EXAMPLE 13 

5.6-Difluro-3.3-dimethyl-1.3-dibydro-2H-indol-2-one: 3,4-

Difluoroacetonitrile (Sg, 32.7mmol) was added dropwise to 

5 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 dichloromethane. The organic phase was dried 

(MgS04), filtered and concentrated under reduced pressure. 

10 The resulting··oil was dissolved in boron trifluoride acetic 

acid complex (30ml), water (1 ml) was added and the mixture 

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 (MgS04), filtered and concentrated under.reduced 

pre~sure. The resulting oily solid was dissolved in acetic 

acid, iron powder was added and the mixture w~s heated under 

reflux for 1 hour. The mixture was filtered through Celite 

· and concentrated under reduced pressure to a dark oil. 

20 Column chromatography on silica gel (eluent 

chlorofo:r:m./methanol) gave 5,6-difluro-3,3-dimethyl-1,3-

dihydro-2H~indol-2-one as an orange solid. 

lu NMR (CDCl3) d 3.48(2H s), 6.7(1H dd), 7.05(1H dd), 

25 a. 65 (lH broad} 
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5.6-Difluro-3.3-dimethyl-1-(2-hydroxyetbyl>-1.3-dihydro-2H.:. 

indol-2-one: Prepared 5,6-difluro-3,3-dimethyl-1,3-dihydro-

2H-indol-2-one. 

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

6.7(1H dd), 7.03(1H dd) 

5. 6-Difluro-3. 3-dimetbyl-1-{2-_f 4- f 4-fluorobenzoyll -1.:. 

piperidinyll-1-ethyll-1.3-dihydro-2H-indol-2-one 

10 ~onohydrochloride : Prepared fro~ 5,6-difluro-3,3-dimethyl-

1-(2-hydroxyethyl)-1,3-dihydro-2H-indol-2-one, via the 

metbanesulfonate, and ~-fluorobenzoyl piperidine tosylate as 

described above. 

15 Melting point 223-~25° C. 

:EXAMPLE 14 

20 3.3-Dimethv1-l-C2-hydroxyethy1l-4-methOXY-l.3-dih,ydro-2It. 

in4o1-2-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 la NMR (CDCl3) d l.42(6H s), 2.8(1H broad), 3.75(4H m), 

3.8(3H s), 6.57(2H t), 7.06(1H dd), 
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3.3-Dimetbyl-1-<2-C4-<4-fluorobenZoy1>-1-piperidinvll-1-

ethyll-4-metboxv-1.3-dibydro-2H-indol-2-one 

monohydtpcbloride : Prepared from 3,3-dimethyl-1-(2-

hydroxyethyl)-4-methoxy-1,3-dihydro-2H-indol-2-one, via the 

5 methanesulfonate, and 4-fluorobenzoyl piperidine tosylate. 

Melting point 224-227° c. 

10 BXAMPLE 15 

1-<2-Hydrox;vethyl>-3.3.5-trimethyl-1.3-dihydro-2H-irtdol-2= 

gn§: Prepared from 3,3,5-trimethyl-1,3-dihydi-o-2H-indol-2-

one (prepared by the method of Endler and Becker; Organic 

15 Syntheses Coll. vol. 4. page 657) • 

MS shows 220 (Mfi+) base peak and 237 _(M+NH4) 

1-f2-C4-<4-Fluoroben.zoy1l-1-piperidinyll-1-ethyll-3.3.5-

20 trimetby1-1.3-dihydro-2H-indol-2-one monohydrogbloride : 

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

dihyd.ro-2H-indol-2-one, via the methanesulfonate, and 

4-fluorobenzoyl piperidine tosylate. 

25 Melting point 228-230° c. 
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EXAMPLE 16 

5-Chloro-'3. 3-dimethyl-1- (2-hydroxyetbyll-1. 3-dihydro-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 

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

lH NMR (CDCl3) dl.39 (6H s), 3.05 (lH broad), 3.95(4H s), 

10 6. 8 ( lH d) , 7 • 3 (2H m) , 

5-Cbloro-3.3-dimethyl-1-<2-f4-<4-fluorobenzoyll-1-

piperidiny11-1-ethv11-1.3-dihydro-2H-indol-2-one 

monohyClrochloride : Prepared fr0m 5-chloro-3,3-dimethyl-1-

15 (2~hydroxyethyl)-1,3-dihydro-2H-indol-2-one, via the 

methanesulfonate, and 4-fluorobenzoyl piperidine tosylate. 

0 
Melting point 175-17.6 c. 

20 

EXAHPLB 17 

1-(2-Hydrc:mvethvll-3.3.7-trimethyl-1.3-dihydro-2H-indol-2: 

~ : Prepared from 3,3,7-trimethyl-1,3-dihydro-2H-indol-2-

.25 one (prepared by the method of Endler and Becker; Organic 

Syntheses Coll. vol. 4 page 657). 

MS shows 220 (MH+) base peak and 237 (M+NH.4> 
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1-f2-C4-C4-Fluorobenzoyll-1-piperidinyll-1-ethyll-3.3.7= 

trimethyl-1.3-dihydro-2H-ind.ol-2-one monohydrocbloride 

Prepared from 1-(2-hydroxyetbyl)-3, 3, 7-·trimethyl-1, 3-

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

4-fluorobenzoyl piperidine tosylate. 

10 

Melting point 150-152° c. 

EXAMPLE 18 

3.3-Dimethyl-1-<2~hydr9xyethyll-5-methoxy-1.3-dihydro-2H.: 

indol-2-one: Prepared from 3, 3-dimethyl-5-methoxy-1, 3- . 

15 dibydro-2H-indol-2-one (prepared by the method of Endler and 

Becker; Organic Syntheses Coll. vol. 4_page 657). 

20 

lHEMR. (CDCl3) 8L39 (6H s), 3.05. (lHbroad), 3.82(3H s), 

3.95(4H s), 6.8 (lH d), 7.3 (2H m), 

3.3-Dimeth.y1-1-f2-C4-C4-fluorobenzoyll-1-piperidinyll-l.,: 

ethyll-5-methoxy-1.3-dihydro-2H-indo1-2-one 

mQDQhydrochloride : Prepared from 3,3-dimethyl-1-(2-

hydroxyethyl)-5-methoxy-1,3-dihydro-2H-indol-2-one, via the 

25 methanesulfonate, and 4-fluorobenzoyl piperidine tosylate. 

i 

Melting point 117.5-118° c 
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EXAHPLE 19 

3.3.4-Trimethyl-1.3-dihydro-2H-indo1-2-one and 3.3.6-

trimetbyl-1.3-dihydro-2H-indol-2-one: Prepared from 

5 N-isobutyl-3-methylphenylhydrazide by the method of Endler 

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

separated by preJ?8rative HPLC. 

Melting point - 3,3,4-'l'rim.ethyl-1,3-dihydro-2H-indol-2-one 

10 133° c. 

Melting point - 3,3,6-Trim.ethy-1,3-dihydro-2H-indol-2-one 

178° c. 

15 1-C2-Hydroxyetbyll-3.3.4-trimetbvl-1.3-dihydr9-2H-inciol-2: 

gnc: Prepared from 3,3,4-~rimethyl-1,3-dihydro-2H-indol-2-

one (prepared by the method of End1er and Becker; Organic 

Synthese~ Coll. vol. 4 page 657) as described ~e. 

20 MS shows 220 (MK+) base peak and 237 (M+NH4) 

1-£2-£4-<4-Fluorobenzoyll-1-piperidinyll-1-etbyll-3.3.4: 

trimethyl-indol-2C3Hl~pne monohydrochloride : Prepared from 

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

25 one, via the methanesulfonate, and 4-fluorobenzoyl 

_piperidine tosylate as described above. 

Melting point 211-214° c. 
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EXAMPLE 20 

5 1- (2-Hydroxyethyll -3 I a, 6-trimetbyl-1. 3-dihydro-2H-indol-2.: 

.on§: Prepared from 3,3,6-trimethyl-1,3-dihydro-2H-indol-2-

one (prepared by the method of .Sneller and Becker1 O;rganic 

Syntheses Coll. vol. 4 page 657) as described above. 

10 MS sht>ws 220 (MH+) base peak and 237 (M+NH4) 

1-f2-C4-<4-Fluorobenzoyll-1-piperidinyll-1-ethy11-3.3.6.: 

· trimethyl-1.3-dihv<iro-2H-iruiol-2-one monohydroqbloride 

Pre~red from 1-(2-hydroxyethyl)-3,3,6-trimethyl-1,3-

15 dihydro-2H-indol-2-one, via the metbanesulfonate, and 

4•fluorobenzoyl piperidine tosylate as described above. 

0 
Melting point 198.5-200.S C. 

20 

BXAMPLB 21 

1-<2-Cb.1oroetbyll-1.3-dihydro-2H-indo1-2-one : 1-(2-

Chloroethyl)-lH-indol-2,3-dione (5.24g) [C.A. Reg no. 

25 77218-99-6) was suspended in acetic acid (SOml) and 

hydrogenated at 60 p. s. i. , at ro.om temperature, in the 

presence of 10·% perchloric acid (0.2ml) and 5% palladium on 

charcoal (lg) 'for 24 hours. The clear solution was filtered 
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and concentrated under reduced pressure. The residue was 

purified by cbromatog~aphy on silica gel, eluent chloroform, 

to give 1-(2-chloroethyl)-1,3-dihydro-2H-indol-2-one as a 

white solid. 

Melting point 74° c. 

1-<2-C4-C4-Fluorobenzoyl)~l-piperidinyl1-1-ethyll-1.3: 

dibydro-2H-indol-2-one hydrochloride : 1-(2-Chloroethyl)-

10 1,3-dihydro-2H-indol-2-one (1.95g) and 4-fluorobenzoyl 

piperidine para toluenesulponate (4.lg) were added to· a 

solution of sodium carbonate .(3.18g) and water (20ml). The 

mixture was stirred mechanically at reflux for 9 hours. The 

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 chromatography on silica gel, eluent 

chloroform-1% methanol, to give an oil. The p\ire freebase 

was dissolved in a little chloroform, ethanolic HCl was 

added, the solution was evaporated to dryness .and triturated 
·, 

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

1-ethyl}-1,3-dihydro~2H-indol-2-one monohydrochloride as a 

white solid. 

Melting point 206-213° c. · 

25 
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BXAMPLE 22 

1-<2-Chloroetbyll-5-fluoro-lH-ind.ole-2.3-dione 5-Fluoro-

5 lH-indol-2,3-dione (8.92g) was dissolved in 

dimethylformamide (60ml). Sodium hydride (60\ dispersion in 

mineral oil,· 3.08g) was added i~ portions with stirring and 

cooling (ice-water bath) and the mixture was stirred until 

gas evolution ceased •. 1-Bromo-2-chloroethane (5.4ml, 9.lg) 

10 was added ~opwise. 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 (MgS04), filtered and concentrated 

under reduced pressure. The resulting oil was purified by 

15 chromatography on silica gel, eluent chloroform, to give 

1-(2-Chloroethyl)-5-fluoro-lH-indole-2,3-dione as a red 

solid. 

20 

Melting point 103° c. 

l-f2-Chl,oroetliyl>-l,3-dibydro-5-f1uoro-2-oxo-2H-in4ole-3.: 

spirg-2•-1.3 dithiane 

A solution of 1-(2-chloroethyl)-5-fluoro-lH-indole-2,3-dione 

25 (2.27g), propanedithiol (1.lml) in chloroform was added 

dropwise to a stirred solution of boron trifluoride etherate 

(1.2ml) in acetic acid (2.2ml) aD;d chloroform (10ml) which 

was maintained at a gentle reflux throughout the addition. 
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After 1.5h reaction time th~ mixture was cooled, washed with 

water and sodium hydrogen carbonate solution, dried (MgS04). 

and filtered through a pad of flash silica using chloroform 

as el'1ent. The combined fractions were evaporated under 

5 reduced pressure and triturated with ether to give 

1-(2-chloroethyl)-1,3-dihyd.ro-5-fluoro~2-oxo-2H-indole-3-

spiro-2'-1,3-dithiane. 

Melting point 122° c. 
10 

BXAMPLE 23 

1-f2-Chloroeth.yll-5-fluor0-1.3-dihv<Iro-2H-indole-2-one : 

15 1-(2-chloroethyl)-1,3-dihyd.ro-5-fluoro-2-oxo-2H-indole-3-

spiro-2'-1,3-dithiane (2.08g) was dissolved in a mixture ~f 

ethanol (30ml) and tetrahydrofuran (2oml). _Raney nickel was 

added and the mixture was heated under reflux with vigorous 

stirring for 3 hours. The cooled solution was filtered, 

20 evaporated under reduced pressure and triturated with ether 

to give 1-(2-Chloroethy1)-5-fluoro-1,3-dihydro-2B-indole-2-

one as a white solid.· 

25 

Melting point 127° c. 

1-<2-£4-<4-Fluorqbepzovll-1-piperidinyll-1-eth.yll-5-fluoro= 

1.3-dihy4ro-2H-indol-2-one hydrochloride : 

1-(2-Chloroethyl)-5-fluoro-1,3-dihydro-2H-indole-2-one 
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(0.15g, 0.737mmol), 4-fluorobenzoylpiperidine para 

toluenesulponate (0.307g, 0.811nmol) and sodium carbonate 

(0.258g, 2.19mmol) in water (5ml) were heated under reflux 

with magnetic stirring for 16h, cooled ethyl acetae (10ml) 

5 was added and the mixture stirred for 2h, the ethyl acetate 

was separated, the aqueous layer extracted with more ethyl 

acetate (2x20ml) combined, drie4 (MgS04), filtered and the 

solvent evaporated in vacuo to give a solid which was 

chroma.tographed on sllica gel e1uting with ethyl acetate to· 

10· give a solid (148mg). lOOmg 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 

20 

Melting point 221-223° c. 

IXAMPLE 24 

l-12=Chloroethyll-3.3-dif1uoro-l.3-dihydro-2H-indole-2-one: 

1-(2-Chloroethyl)-lH-indole-2,3-dione (l.lg, 5.2nunol) [C.A. 

Reg no. 77218-99-6] was heated 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 (MgS04) and filtered to give 
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1-(2-chloroethyl)-3,3-difluoro-1,3-dihydro-2H-indole-2-one 

as a dark oil. 

MS shows 231 and 233 om+) 

1-{ 2- C4- C 4-Fluorobenzoyll -1-pinerW,inyll -1-ethyl l-3 . 3=. 

dif1uoro-1.3-dihydrg-2H-incSole-2-one monobydrochloride : 

1-(2-cbloroethyl)-3,3-difluoro-1,3-dihydro-2H-indole-2-one 

(0.85g, 3.67mmol), 4-fluorobenzoyl piperidine para 

10 toluenesulphonate salt (1.4g, 3.68mmol), potassium carbonate 

(1.2g, 8.7mmol) and potassium iodide (0.lg, 0.6mmol)) were 

dissolved in N-methyl pyrrolidone and heated with stirring 
0 

to 85 C. for 6 hours. The reaction mixture was poured into 

water and extracted into ethyl acetate. dried (MgS04), 

15 filtered and concentrated under reduced pressure. The 

resulting oil was purified by chromatography on silica gel, 

eluent hexane/ethyl acetate, to give a yellow 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 whit-e solid precipitated, this was 

collected by filtration to give 1-{2-(4-(4-Fluorobenzoyl)-1-

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

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

25 

Melting point 202-205° c. 
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. BXAMPLE 25 

1-(2-Cblorgetbyl)-3.3.5-triifluoro-1.3-dibydro-2H-in4ole-2= 

gn§: Prepared from 1-(2-chloroethyl)-5-fluoro-lH-indole-2,3-

5 dione arid diethylaminosulfur trifluoride. 

MS shows 249 and 251 (&+) 

1-<2-C4-C4-Fluorobenzoyl)-1-piperidinyll-1-,thyll-3.3.5= 

10 triflµoro-1.3-dibydro-2H-ind91e-2-one monpb,ydrochloride: 

15 

Prepared from l-(2-chloroethyl)-3,3,5-trifluoro-l,3-dihydro-

2H-indole-2-one and 4-fluorobenzoyl piperidine. 

0 
Melting point 209-2-12 c. 

EXAMPLE 26 

1-Acetyl-1.3-dihydro-2B-indol-2-one: 1,3-Dihydro-2H-indol-2-

one (35.6g, 0.268mol) suspended in acetic anhYdride (30ml) 

20 and mixture refluxed for 20 hours. Filtered and washed with 

diethyl ether (SOml) dried in vacuo at 80oC to give a solid. 

3-$nirocyclopropyl-1.3-dihydro-2H-indol-2-one: 1-Acetyl-1,3-· 

dihydro-2H-indol-2-one (15.0g, 85.7mmoll dissolved in 

25 dimethylformamide (180ml) and added to suspension of sodium 

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 
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ambient temperature for 20 hours. More sodium hydride (1.4g, 

0.84g, 14mmol) was added followed by 1,2-dibromoethane (4g, 

21.96mmol) and stirred for lh at ambient temperature. The 

solvent was removed in vacuo and the residue treated with 

5 water (lOOml) added extracted with ethyl acetate (2xl50ml), 

separated and dried. (MgS04), filtered and concentrated in 

v~cuo to give an oil which was purified by column 

chromatography on silica eluting with ethyl acetate/hexane 

to give an oil. 

10 

lH NMR (CDCl3) 3L54 (2H m), 1. 78· (2H m), 6.82 (lH d), 7 .02 

(2H m), 7.22 (lH m), 9.0 (lH broad) 

15 IXAMPLE 27 

1-(2-Hydroxyethyll-3-spirocyclopropyl-1.3-dihy<iro-2H-indol.: 

2-one: Prepared from 3-spirocyclopropyl-1,3-dihydro-2H­

indol-2-one and 2-(2-chloroetboxy)tetrahydro-2H-pyran. 

20 lH NMR (CDCl3) &L54 (2H m), 1.78 (2H m), 3.85 (4H m), 6.82 

(lH d), 7.02 (2H m), 7.22 (lH m) 

1-C2-C4-C4-fluorobenzoyll-1-piperidinyll-1-ethyll-1.3.: 

dihydr9-3-spiro-1-cyclgpropyl-2H-indole-2-one 

25 monobydrochloride: Prepared from 1-(2-hydroxyethyl)-3-

spiroC¥clopropyl-1,3-dihydro-2H-indol-2-one via the 

methanesulfonate, and 4-fluorobenzoylpiperidine tosylate. 
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Melting point 238-240° c. 

BXAMPLE 28 

1-C2-Hydroxyetbyll-3-methyl-3-phenyl-1.3-dibydro-2H-indol-2: 

5 ,mie: 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 1H mm (CDCl3) 8L 78 (3H s), 6.82 (lH d),. 7 .02 (2H m), 7 .22 

(1H m), 7.3 (SH m), 9.25 (lH broad) 

1- (2-f 4- (4-Fluorobenzoyll -1-piperidinyll-1-ethyll -3-methyl: 

3-pbenyl-l.3-dihyd.ro-2B-indol-2-one mgnohyd.rochloride : 

15 Prepared from 1-(2-hydrox;yethyl)-3-methyl-3-phenyl-1,3-

dihydro-2H-indol-2-one via the metbanesulfonate, and 

4-fluoroben.zoylpiperidine tosylate. 

20 

Melting point 215-216° c. 

Blremle 29 

1-<2-f4-C4-Fluorobenzoyll-1-piperidinyl>-1-ethyll-1H-indol-

2.3-dione monohydrochloride: Prepared from 1-(2-

cbloroethyl)-lH-indol-2,3-dione and 4-fluorobenzoyl 

25 piperidine para toluenesulfonate and potassium carbonate and 

sodium iodide in N~methylpyrrolidinone. 

Melting point 230-231oc. 
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EXAMPLE 30 

5 Tablets each containing 10 mg of active ingredient are made 

up as follows: 

Active ingredient 

Starch 

10 mg 

160 mg 

10 Microcrystalline.cellulose 100 mg 

Polyvinylpyrrolidone (as 10% solution in water) 13 mg 

Sodium carboxymethyl starch- 14 mg 

15 

Magnesium stearate 3 mg 

Total 300 mg 

The active ingredient, starch and cellulose are mixed 

thoroughly. The solution of polyvinyl~lidone is mixed 

with the resultant powders and passed through a sieve. 'l'he · 

20 granules so produced are dried and re-passed through 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 3 00 mg. 

25 
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EXAMPLE 30 

Capsules each containing 20 mg of medicament are made as 

follows: 

Active ingredient 

Dried starch 

Magnesium stearate 

Total 

20 mg 

178 mg 

2 mg 

200 mg 

The active ingredient, starch and magnesium stearate are 

passed through a sieve and filled into hard gelatine 

capsules in 200 mg_quantities. 
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CLAIMS \ \11\11\ l\\ll\ 111\l l\1\1 \\ \II\ 
* C l M S * 

1. A compound of the formula: 

5 

in which 

R1 and R2 are each hydrogen,- C1-4 alkyl, C1-4 alkoxy, 

10 HO-C1-4 alkyl, Ci-4 alkoxy~Ci-4 alkyl, Ci-4 alk:ylthio, 

halo, Ph, PhCR 1 R 11
- where Ph is optionally substituted 

phenyl and R • and R • • are each hydrogen or C1-4 alkyl, 

or R1 and_R2 together with the carbon atom to which 

they are attached fo~ a C3-6 cycloalk.yl group, >C=O, 

·1s >C=NOR' where R' is hydrogen or C1-4 alkyl, 

Rl, R4 and Rs are each hydrogen, halo, nitro, C1-4 

alkyl, Ci-4 alkoxy, C1-4 alk.ylthio, Ci-4 alkyl-CO-, C1-4 

alkyl-S(O)m- where mis 0, 1 or 2, R 1 R 1 'N-S02-, -COOR', 

20 -co~·R· •, -NR'R' •, -NCOR' )COOR'•, -coR•, -NHS02R', 

where R • and R • • are each hydrogen or Ci-4 alkyl, 

R6 and R' are each hydrogen or C1-4 alkyl, and n is 1 to 

6, 
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\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S 

X is oxygen or sulphur, 

Wis· 

5 

or ·-N 

where p is 4 to 7, and q and rare each 1 to 3, 

10 
Y is ~co or -CH(OH)-, 

and 

Z is optionally substituted phenyl or optionally 

15 substituted heteroaryl; 

2. 

20 

and salts and esters.thereof. 

A compound according to claim 1 in which X is oxygen 

and W is: 

~ 
- N (CH2)p 

~ 
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3. A compound according to either of claims l and 2 in 

which z is optionally substituted phenyl. 

4. A compound of the formula: 

s. 

in which Rl and R2 are each hydrogen or Ci-4 alkyl, R3 

and R4 are each hydrogen, C1-4 alkyl or halo, n is 2, 

and Rs is hydrogen or halo, and salts thereof. 

A compound according to claim 1 or a pharmaceutically­

acceptable salt or ester thereof, for use as a 

pharmaceutical. 

6. A pharmaceutical formulation comprising a compound 

according to claim 1 or a pharmaceutically-acceptable 

salt or ester thereof together with a pharmaceutically­

acceptable carrier or diluent thereof. 


