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Description

This invention relates to a process for making 2-ox.~dole-1-carcoxamides which comprises reacting a
2-oxindole with chiorosuifonyl isocyanate to produce a novel N-chlorosulfonyl-2-oxindole-1-carboxamide
which is then hydrolyzed to a 2-oxindole- 1-caboxamide. Said 2-oxindole-1-carboxamides are useful as
intarmediates for analgesic an antiinflammatory agents.

The reactions for chiorosuifonyl isoc/anate with various nucleophiles, including amines to produce N-
chlorosulfonylamido {CISO,NHCO) derivatives thereof and subsequent hydrolysis of said derivatives to
atford armides is described by Graf., Angew. Chem. Internat Edit, 7, 175 (1968); Rasmussen et a/., Chem.
Rev. 323390 (1976); and Szabo, Aldrichimica Acta 10, 23 (1977).

The preparation of 2-oxindole-1-carboxamides by cyclization of the appropriate {2-ureidophenyl)acetic
acid by means of, for example, trifluroacetic anhydride/trifluoroacetic acetic acid is described in
concurrantly filed European patent application EP—A—156603 our ref. PC 6795/A, entitled 3-Substituted 2-
Oxindole-1-carboxamides as Anaigesic and Anti-inflammatory Agents.

The process of this invention represents an improved process for making 2-oxindole-1-carboxamides
of formuia Nl in good yield and purity from starting materials which are readily available.

This invention provides a convenient process for making 2-oxindole-1-carboxamides by reaction ofa2-
oxindole with chlorosulfonyl isocyanate to produce a novel intermediate N-chiorosulfonyl-2-ox :1dole-1-
carboxamide which is then hydrolyzed to a 2-oxindoie-1-carboxamide. The process, the intermedi»te and

the final products are presented below:

X X R

R
Cl1s0
Y 2NCC) N Y

I 11 0

hydrc:lys:.s_>

III

wherein R is hydrogen or —CO—R’, wherein R' is as defined below, and ‘
X is selected from the group consisting of hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbons,

cycloaikyl having 3 to 7 carbons, alkoxy having 1 to 4 carbons, alkylthio having 1 to 4 carbons,
trifluoromethyl, alkyisulfiny! having 1 to 4 carbons, alkylsulfonyl having 1 to 4 carbons, nitro, phenyl,
sikanoy! having 2 to 4 carbons, benzoyl, thenoyl, alkanamido having 2 to 4 carbons, benzamido and N, V-
dialkylsuifamoy) having 1 to 3 carbons in each of said alkyls; and Y is selected from the group consisting of
hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbons, cycloalkyl having 3 to 7 carbons, alkoxy
having 1 to 4 carbons, alkyithio having 1 to 4 carbons and trifluoromethyl;

or X snd Y when taken together are a 4,5-, 5,6- or 6,7-methylenedioxy group or a 45-, 5,6- or 6,7-
ethylenedioxy group.

Compounds of formula Iil wherein R is a hydrogen are valuable interm
analnagic and antiinflammatory compounds of formula IV:

ediates for preparation of

0
X it
c-r?
Y
N Yo a4
0=C~NH,
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wherein'X and Y are as defined above; and

R'is selected from the group consisting of alkyl havi~ 1 1to 6 carbons, cycloalkyl having 3 to 7 carbons,
cycioalkenyl having 4 to 7 carbons, phenyl, substitute: phenyl, phenylalky! having 1 to 3 carbons in said
alkyl, {substituted phenyljalky! having 1 to 3 carbons in said alkyl, phenoxyalkyi having 1 to 3 carbons in
said alkyl, (substituted phenoxy)alkyl having 1 to 3 carbons in said alkyl, (thiophenoxy)-alky! having 110 3
carbons in said alkyl, naphthyl bicyclo[2.2.5 Jheptan-2-yl, bicyclo[2.2.1]hepi-5-en-2-yl and —{CH,},—Q—R";

wherein the substituent on said substituted phenyl, said (substituted phenyl)alky! and said (substituted
phenoxy)aiky! is selected from the group consisting of fluoro, chloro, bromo, alkyl having 1 to 4 carbons,
alkoxy having 1 to 4 carbons and triflusromethyl; n is zero, 1 ur 2; Q is a divalent radical derived from a
compound selected from the group consisting of furan, thiophene pyrrole, pyrazole, imidazole, thiazole,
isothiazole. oxazole, isoxazole, 1,2,3-thiadiazole, 1,3,4-thiadiazole, 1.2.5-thiadiazole, tetrahydrofuran, tetra-
hydrothiophenae, tetrahydropyran, tetrahydrothiopyran, pyridine, pyrimidine, pyrazine, benzo[b]furan and
cenzofb|thiophene: and R° is hydrogen or alkyl having 1 to 3 carbons.

Favorad compounds of formula IV are those wherein: (i) one of X and Y is hydrogen and the other is 5-
or 8-chioro, fluoro or trifluoromethyl; or {ii) X is 5-chloro or 5-fiuoro and Y is 6-chloro or 6-fluoro. Said
compounds exhibit a higher ievel of analgesic and antiinflammatory activity than do other of said formuia
iV compounds. _ .

The compounds of the formuia (IV) are ciaimed in our European patent application as mentic-aed on
page 2, line 13,

Thus, the process of this invention is useful for preparing analgesic and antiinflammatory compounds
of the formula IV, wherain X, Y and R’ are as defined previously. These compounds are derivatives of 2-
oxindotle, the bicyclic amide of the formula

X 4
5 3
6 N

0
Y 7 H 1
More particularly, these analgesic and antiinflammatory agents have a carboxamido substituent,
—C{=0}—NH,, at the 1-position and an acyl substituent, —C{=0)}—R", at the 3-position of 2-oxindole, and
the benzo ring can be further substituted by X and Y groups. X and Y can be certain monovalent
subsiituents as defined previously, or X and Y when on adjacent carbon atoms on the benzo ring can
represent a methylenedioxy group, —OCH,0—, or an ethylenedioxy group, —OCH,CH,0—.

The compounds of formula |1l are prepared from the appropriate 2-oxindoles of formula | by the two-
step sequence shown above. The required 2-oxindoles (R=H) are prepared by methods known to those
skilled in the art. The following references describe preparation of various 2-oxindoles: *“The Chemistry of
Heterocyclic Compounds”, Indoles, Part Two, Edited by Houlihan, Wilay-Interscience, N.Y., pp. 142—143,
(1973). “Rodd’s Chemistry of Carbon Compounds”, Second Edition, Edited by S. Coffey; Vol. IV—A,
Eisevisr Scientific Publishing Company, pp. 448—450, (1973); Walker, J. Am. Chem. Soc., 77, 3844—3850
(1955); Wright et a/., J. Am. Chem. Soc., 78, 221—224 (1956); McEvoy et a/., J. Org. Chem., 38, 3350 (1973);
Gassman et a/., J. Org. Chem., 42, 1340 (1977); Beckett et a/., Tetrahedron 24, 6093 (1968); Protiva et a/.,
Cott. Czech. Chem. Comm. 44, 2108 (1979); and U.S. Patents Nos. 3,882,236; 4,006, 161 and 4,160,032.
Additionaily, preparations of representative substituted 2-oxindoles are presented herein.

The starting materials of formula | wherein R is —CO—R' wherein R' is as defined above are prepared
by acrylating the apprapriate compound of formula | wherein R is hydrogen by methods known to those
skilled in the art. For example, the acyl moiety ~~CO—R" is attached by reacting a compound of the formula
} with an activated darivative of the appropriate acid of the formula R'—C{=0}—OH, in a lower-alkanol
soivent (e.g. ethanol), in the presence of an alkali metal sait of the lower-atkanol solvent {e.g. sodium
ethoxide}, according to standard procedures. Typical derivatives of the acid of the formula R'—C{=0)OH
which can be used include acid cniorides, acid anhydrides of the formula R'—C{=0}—0—C{=0}R’,
R'—C(=0}—0—C{=0}—R? and R'—C{=0}—-0—C(=0}—O0R* and simple alkyl esters of the formula
R'—C(=0)}—OR*, wherein R® is a buiky low molecular weight alky! group such as t-butyl and R* is a low
molecular weight alkyl group. Usually, a small excess of the derivative of the acid of formula
R'—C{=0}—0H is used, and the alkoxide salt is usually present in an amount from one to two molar
squivalents, based on said derivative of the acid of formuta R'—C{=0}OH. The reaction between the
derivative of the acid of the formula R'—C{=0)OH and the compound of formuila |, where R is hydrogen, is
usually started at 0 to 25°C, but it is then usual to heat the reaction mixture at a temperature in the range
from 50 to 130°C., and preferably at about 80°C., to complete the reaction. Under these circumstances,
reaction times of a few hours, a.g. two hours, up to a few days, e.g., two days, are commonly used. The
reaction mixture is then cooled, diluted with an excess of water, and acidified. The product of formula |,
wherein R is —OC—R' can then be recovered by filtration or by the standard procedure of solvent
extraction.
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The first step of the process of this nvention, reaction of the appropriate 2-oxindole with chloro-
sulfonyl isocyanate, ts conducted in a reaction-inert =~ ent medium; i.e., a solvent which does nat react
with the chlorosulfonyl isocyanate or the 2-oxindol. 1-chlorosulfanylamide product of formula Il Said
solvent need not bring about complete solution of the reactants. Representative solvents are diaikyl ethers
such as diethyl ether; ditsopropyl ether aromatic hydrocarbons such as benzene, xylene and toluene;
chlorinated hydrocarbons such as methyiene chloride and chloroform; and acetonitrile.

The reaction 1s generally conducted at temperatures ranging from —20°C to the reflux temperature of
the solvent used. In general, temperatures of from 25210 110°C are favored. Temperatures down to —70°C,
can be used if desired. However, tem.peratures berovw 0°C are venerally avoided for practical reasons.

Tre Zz-0xindole and chlorosulfony! isocyanate are generally reacted in molar proportions ranging from
equimolar to 30" excess of chlorosulfonyl isocyanate. i.e., 1:1 to 1:1.3. Larger excesses of chlorosuifony!
isocyanate appear to afford no advantages and are nt used for reasons of economy.

The thus-produced chlorosulfonamide derivatives of formula 1l can be isolated, if desired, or can be
converted directly in the same reaction vessel without isolation to formula Ill compounds. Isolation of the
intermediate chlorosi:lfonamido compounds of formula Il is achieved by procedures known to those skilled
in the art; e.g. by filtration, evaporation of solvent of extraction.

The second step of the process, hydrolysis of the chlorosutfonamido derivatives {formula Il) is carried
out by treating the formula I compounds, with or without isolation thereof, with water, aqueo s acid or
aqueous base. Water alone is generally favored as the hydroiyzing agent even in instances whurein the
hvdralysis siep involves a two phase systemn. The rate of hydrolysis is sufficiently rapid as to overcome any
solubility problems of reactants. Additionally, from the standpoint of large scale reactions, the use of water
alona is mecce =oenamical than are the other hydrolysis methods.

The use of an aqueous inorganic or organic acid as hydrolyzing agent sometimes overcomes the
development of two phase reaction systems. This is often the case when aqueous acetic acid is used. The
amount of acid is not critical to the hydrolysis step. It can range from less than equimolar quantities to
greater than equimeolar quantities. Also not critical is the cancentration of the acid used. In general, when
aqueous acid 1s used for the hydrolysis stap, from about 0.1 mole of acid per mole of formula Il compound
ty up 10 3 moles of acid per mole of formula Il compound is used. Acid concentrations of from about 1
molar to 6 molar are generally used for ease of handling. The use of aqueous acid is often resorted to when
the formuia I intermediate is isolated and a single phase hydrolysis mixture is desired. Representative
acids are hydrochloric. sulfuric, phosphoric, acetic, formic, citric and benzoic acids.

The compounds of formula IV are prepared from the appropriate 2-oxindole-1-carboxamide compound
of the formuia Il wherein R is hydrogen, and X and Y are as previously defined. This is accompiished by
attaching the substituent —C(=0}—R"' to the 3-position of the 2-oxindole nucleus. The —C(=0)}—R'
subistituent is attached bv reacting said compound of the formula lil with an activated derivative of a
carboxyhc acid of the formula R'—C{=0]0H. The reaction is carried out by treating said compound of
formwia 11 in an imeft solvent with one molar equivalent, or a slight excess, of an activated derivative of a
compound of formula R'—C{=0)0H, in the presence of from one to four equivalents of a basic agent. An
inert solvent s one which will dissoive at teast one of the reactants, and will not adversely interact with
mther of the reactants or the product. However, in practice, a polar, aprotic solvent, such as AMN-
dimethyiformamide, M N-dimethylacetamide, MN-methylpyrrolidone or dimethyl sulfoxide, i1s commonrnly
used Conventional methods for activating the acid of formula R'—C({=0)OH are used. For example, acid
hahdes e, aod chlorndes, symmetrical acid anhydrides, R'—C{=0—0—C{=0}—R', mixed acid
anhvdndes with a hindered low-molecular weight carboxylic acid, R'—C(=0)—0—C{=0)}—R? where R is
9 bulky  lower-alkyl  group such  as  t-butyl, and mixed carboxylic-carbonic anhydrides,
R -Ci= 0¥ 0-—C{ O}—0R* wherein R*is a low-molecutar weight atkyl group, can ali be used. in addition,
N -hydroxyimide esters {such as NM-hydroxysuccinimide and A-hydroxyphthalimide esters), 4-nitropheny!
esters, thiot esters (such as thiol phenyl esters) and 2,4,5-trichlorophenyl esters, and the like, can be .sed.
Mareover, i those rases in which R' 1s a heteroaryl group (e.g.. furyl), simple alky! esters of the formula
R'—C{=0+—0--R*, where R* is o low-molecuiar weight alkyl group (e.g. ethyl}, can sometimes be used as
the activated derivative of the acid of formula R'—CC=0}—~0H when attaching the —C(=0}—R’ substituent
aof the 3 powition pf the 2-oxindole compound of formuia Ifl, wherein R is hydrogen,

A wade vanely of basic agents can be used in the reaction between a compound of formula HI, wherein
H s bydrogon and the activated denivative of the acid of the formula R'—C{=0)0H. However, preferred

Basic agents  are tertiary amines, such  as  trimethylamine, triethylamine, tributylamine, N-
ethvimorpholine, N-methylpiperidine and 4-(N. N dimethylamino)pyridine.
The reaction between a compound of the formula I, wherein R is hydrogen, and the activated

gernvative of the acnd of formula R'—Ci=O—0H 1s usually carried out in the temperature range from - 10
1o 25°C Roaction times of from 30 minutes to a few hours are common. At the end of the reaction, the
recution medium s usually diluted with water and acidified, and then the product can be recovered by
fittratron b can be purified by standard methods. such as recrystallization.

The analgesic activity of compounds of formula IV has been demon .rated in mice by showing
blockade of the abdominal stretching induced by administration of 2-phenyl-1,4-benzoguinone (PBQIJ. The
method used was based on that of Sieqinund et al., Proc. Soc. Exp. Biol Med., 85 729—731, 1957, as
adapted fui fagh throughput {see further Milne and Twomey, Agents and Actions, 10 31—37, 1980t The
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mice used in these experiments were Carworth males, albino CF-1 strain, weighing 18—20 g. All mice were
fasted overnight prior to drug administration and testin-

The compounds of foimula IV were dissolved or uspended in a vehicle consisting of ethanol (5%,
emulphor 620 (8 mixture of polyoxyethylene fatty ac.. esters, 5%) and saline {90%). This vehicle also
served as control. Doses were on a logarithmic scale fi.e., . . . 0.32, 1.0, 3.2, 10, 32 . . . mg/kg). The route of
administration was oral, with concentratic ns varied to allow a constant injection volume of 10 inlfkg of
mouse. The aforesaid method of Milne and Twomey was used to determine efficacy and potency. Mice
ware treated with compounds orally, and one hour 'ater received PBQ, 2 mg/kg intraperitoneally. Individual
mice were then immediately placed ir. a warmed lucite chaiber, and, starting five minutes after PBQ
administration, the number of abdominal constrictions during the subsequent 5 minutes was recorded. The
degree of analgesic protection (% MPE) was ca'culated on the basis of suppression of abdominal
constriction relative to counts from concurrent contro! animals run on the same day. At least four such
reterminations {N & 5} provided dose-response data for generation of an MPE,,. the best estimate of the
dose that reduces abdominal constriction of 50% of control levels.

The antiinflammatory activity of compounds of formuia IV has been demonstrated in rats by a method
based on the standard carrageenin-induced rat-foot edema test. (Winter et a/., Proc. Soc. Exp. Biol. Med.,
111: 544, 1963). :

Unanesthetized, aduit, male, aibino rats of 150 g to 190 g body weight were numbered, weigh ad, and
an ink mark placed on the right lateral malieolus. Each paw was immersed in mercury exactly to the ink
mark. The mercury was contained in a glass cylinder, connected to a Statham Pressure Transducer. The
output from the transducer was fed through a control unit to a microvoltameter. The volume of mercury
wsplaced by the immersed paw was read. Drugs were given by gavage. One hour after drug
administration, eudema was induced by injection of 0.05 mof of 1% solution of carrageenin into the plantar
tissue of the marked paws. Immediately thereafter, the volume of the injected foot was measured. The
increase in foot volume 3 hours after the injection of carrageenin constitutes the individual response.

The analgesic activity of compounds of formula IV makes them useful for acute administraticn to
mammals, including humans, for the control of pain, e.g., post-cperative pain and the pain of trauma. The
antiinflammatory activity of said compounds makes them useful for chronic administration to mammals,
including humans, for the control of inflammatory diseases, such as the arthritides, especially rheumatoid
arthritis.

When a compound of formula IV is to be used for either of said purposes, it can be administered to a
mammalian subject slone, or, preferably, in combination with pharmaceutically-acceptable carriers or
diluents in a pharmaceutical composition, according to standard pharmaceutical practice via the oral or
parenteral {inctudes intravenous, intramuscular, intraperitoneal, subcutaneous and topical) route.

" 8 pharmaceutical compaosition comprising a compound of formula IV, the waeight ratio of carrier to
active ingredient will normally be in the range from 1:4 to 4:1, and preferably 1:2 to 2:1 However, in any
given case, the ratio chosen will depend on such factors as the solubility of the active component, the
dosage contemplated and the precise route of administration.

For oral use, said formuia IV compound, can be administered in the form of tablets or capsules, or as an
aquJous solution or suspension. Commonly used carriers for tablets inciude lactose and corn starch.
Lubricating agants, such as magnesium stearate, are commaonly added. Useful diluents for capsule dosage
forms are iaclose and dried corn starch. When aqueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending agents. If desired, certain sweetening and/or
flavoring agents can be added. For intramuscular, intraperitoneal, subcutaneous and intravenous use,
sterile solutions of the active ingredient are usually prepared, and the pH of said soiutions suitably adjusted
and bulfered. For intravenous use, the total concentration of solutes should be controlled 1o render the
preparat:on isotonic,

When a compound of formula IV is used in a8 human subject, the daily dosage, normally determined by
the prescribing physician, will vary according to the age, weight and response of the individual patient, as
well as the severity of the patient's symptoms. However, for acute administration 1o relieve pain, an
effective dose in most instances will be 0.1 to 1.0 g as needed {e.g., every four 1o six hours). For chronic
administration as an anti-inflammatory agent, in most instances an effective dose will be from 0.5 t03.0g
par day, in single or divided doses. On the other hand, it may be necessary to use dosages outside these
hrmits in soms cases.

The foliowing examptes and preparations are provided solely for the purpose of iliustrating the present
invention. No attempt was made to optimize the yield of said examples and preparations.

Example 1
2-Oxindole-1-Carboxamide
Chlorosulfony! isocyanate {1.20 g. 8.4 mmoles) was added to a mixture of 2-oxindoie {0.94 g, 7.1
mmole} in ether (30 ml} and the reaction stirred at room temperature for 20 hours. The ether was removed
under vacuum and the residus treated with water (10 mi) and 1N HC! {10 ml). Cthyi acetate {125 mi) was
added and the mixture stirred for one hour. The ethyl acetate phase was separated, washed with 1N HCI
{1 x 50 ml), brine {2 x 100 ml) and dried {(MgS0,). Concentration afforded 0.97 g (77%) of crude product.

Racrystallization from ethanol gave 0.18 g; m.p. 178°—180°C.
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' Example 2

2-Oxindole-1-Carboxamide

A mixture of 2-oxindole (5.86 g, 44.0 mmoles] in :oluene (160 mi) was azeotroped for one hour to dry
the toluene. Then, chiorosuifonyi isocyanate {7.47 g, 52.8 mmole) was added. Hydrogen chloride was
immaediately evolved. The mixture was stirred and refluxed for 15 minutes and then coofted to room
temperature. Water {50 mil) was added tu the cooled mixture (some HCI was initially evolved) and the
mixture stirred for 1.5 hours. The soiid which formed was coliected by filtration and dried {(4.10 g). The
filtrate was extracted with ethyl acetate {100 ml), the resulting extract washed with brine (2 x 100 ml) and
dried {(MgS0O,). Evaporation of the extract under reduced pressure gave 4.16 g of solid. The combined
solids were recrystallized by dissolution in acetonitrile (200 ml) followed by concentration of the solution
under reduced pressure to about 75 ml. The small amount of amorphous material which separated was
fiitered off, the filtrate decolorized and concentration under reduced pressure to about 50 ml volume, then
seeded. the dark red crystals which separated were filtered and dried (3.0 g; 38%). it was identical to the

product of Exampie 1.

Example 3
2-Oxindole-1-Carboxamide

To a slurry of 2-oxindoie (13.3 g, 0.10 mole) in toluene {150 mi) was added chlorosulfonyl isr.cyanate
{15.6 g, 0.11 mole} and the reaction mixture heated on a steam bath for ten minutes (a clear solutior formed
within sbout three minutes followed almost immadiately by formation of a precipitate). It was then cooled
in an ice bath for 30 minutes, the solid filtered off and air dried. ‘

The thus obtained chlorasulfonamido intermediate was added to a 2:1 mixture of acetic acid/water
(240 mi) and the resulting slurry heated on a steam bath for ten minutes. it was cooled in an ice bath and the
off white solid which formed filtered off and air dried. Concentration of the mother liquor to a slush and
filtration thereof gave 1.2 g of product. The combined solids was recrystallized from about 250 ml of
ethanol; yield = 11.48 g (65%). It was identical to the Example 1 product.

Example 4

6-Fluoro-5-Methyl-2-Oxindole-1-Carboxamide

Following the procedure of Example 2, the title compound was prepared from 6-fluoro-5-methyl-2-
oxindoile (1.0 g, 6.0 mmole), chlorosulfonyl isocyanate {1.03 g, 7.3 mmole). toluene {30 ml}. Water (5 mi)
was used for the hydrolysis step. Yield = 0.58 g, 46%. M.P. 200—203°C.

Analysis Caled. for C,oH,N;O,F: C, 57.69; H, 4.36; N, 13.46.

Found; C.57.02; H,4.41; N, 12.85.

A sample of the chiorosulfonamide intermediate was removed prior to hydrolysis and subjected to
mass spactrum analysis for exact mass determination:

C|°H.N10‘Sc': 307.9848.

Examples 513

Substituted-2-Oxindole-1-Carboxamides
The foliowing compounds are preparad according to the procedure of Example 3 from appropriately

substituted-2-oxindoles.
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Exampie 14
5,6-Methylenedioxy-2-oxindole-1-narboxamide
5,6-Methyienedioxy-2-oxindole-1-carboxamide was prepared by reaction of 5,6-methylenedioxy-2-
oxindole with chlorosulfonyl isocyanate, followed by nydrolysis, using the procedure of Exampie 3. The
product mested at 237—238°C (dec.) after recrystallization from acetic acid.

Exampie 15

6-Methylthio-2-Oxindole-1-Carboxamids

Chlorosultonyl isocyanate {5.66 ¢, 0.04 mole} was added o a slurry of 6-methyithic-2-oxindole {6.0 g,
0.033 mole) in acetonitrile (60 mi} at 5° to 10°C. The reaction mixture was stirred for one hour. Water
{100 mi) was then added to said mixture with good stirring for ten minutes. The aqueous solution was
extracted with ethy! acetate (600 ml), washed successively with water and brine, dried (MgS0,) and
evaporated under recuced pressure to give a gray solid which was recrystaliized from acetonitrile. Yield =
3.0 g. An aditional 0.71 g of product was obtained from the mother liquor. Total yield = 3.71 g (50.6%); m.p.

176—-179°C.

Example 16
5,68-Dimethoxy-2-Oxindole-1-Carboxamide
Following the procedure of Example 15 the title compound was prapared from 5,6-dimetivoxy-2-
oxindole (8.0, 0.042 mole), chlorosulfonyl isocyanate (7.08 g, 0.05 mole) and acetonitrile (75 ml). The crude
oroduct obtained upon avaporation of the ethyl acetate extract was recrystailized from acetonitrite/acetic

acid {1:1). Yiald = 8.02 g (60%); m.p. 206.5°—209°C.
Similarly, 5,6-methyienedioxy-2-oxindole-1-carboxamide is prepared fram 5,6-methyilenedioxy-2-

oxindole.

Example 17

6-Trifluoromethyl-2-Oxindole-1-Carboxamide

To a slurry of B-trifluocromethyl-2-oxindole (8.0 g, 0.04 mote} in acetonitrile {80 ml) was added chloro-
suifonyl! isocyanate (8.65 g, 0.047 mole} and the mixture stirred for 45 minutes. Water (100 mi) was then
sdded and ths aqueous mixture stirred for one hour. The precipitate which formed was filtered off and
recrystallized from acetonitrile to give 0.92 g of title product. Extraction of the filtration from the aqueous
reaction mixture with ethyl acetate (300 ml) followed by drying the extract over MgSO, and then
evaporating it under reduced pressure gave additional product. Recrystallization from acetonitrile gave
additional (2.2 g} product.

Additional product {1.85 g) was recovered by combining the mother liquors frem the acetonitrile
recrystallizations and concentrating same under reduced pressure. Total yield = 4.97 g (51%) m.p.

207.5—210°C.



EP 0 155 828 B1

*pa2anpoad ode apjwexoqied-~|

‘PIaTL 39g a0} ] 6S°0 levoyajppe uv Iae? juaajos suanjol jo uoyleiodeay o

*(s13w0s} jo aamixjw e jejadjew Buyiiess)

=910pUIX0-7~020N]J~¢-010[Yyd-y DFIIUOST Y3 SAOYS Wy q

JUIATOS sP pasn J0aNnjo3 v

102-861

L 092 (41 €1 86°2 0't 4d-9 a-¢ €2
10-622 525 q20°1 0z oSS AN | 6S°T 12-9 i~ z2
$-10T S'8C 2$°0 g SEZ-2c2 o€ €t 't M 2 on-¢ 12
8~-50L 8¢ 0§°¢ 0y «191-8¢1 oY 16°¢ S{'E N ig-9 02
%61
=ST161 <°v6 1Z°1 <t «EY1=C 191 st 66°0 90°'t H -9 61
=191 95 29°1 oz 5z 92°1 stz Cyogey 8l
(2.) 1 3 (=) 2,) L | g | A X 414nvxa
dH Pl1211 3alen dH
-Jualy
Idnpo1y Ipjmwexcq (sysdjoapdy jsejpamzajug ualos 182 PIOPUTXQ~7
~38)~[~9 [OPUFXQ-T
Tanod

(_ Ppioye sjopuxo-z parunsgns swudosdde ey Bu
. £Z—81

J\F@W

ﬁ‘ Inq £t opdwex3 jo 2:mpedosd sy (o vonneday
wexy

‘Spunodwor Bumono) ey



!0

15

20

25

20

25

40

45

50

55

80

65

EP 0 155 828 B1

‘ Example 24
3-{2-Furoyl)-6-Fluoro-2-Oxindole-1-Carboxamide
Following substantislly the procedure of Exami:ie 17, the title was prepared in 17% vyield from: 3-(2-
furoyl)-6-fluoro-2-oxindole (0.30 g, 1.2 mmole), chlosusulfonyl isocyanate (0.20 g, 1.4 mmole), acetonitrile
(15 mi), ard water (10 ml), Yield = 0.060 g; m.p. = 231—235°C,

Example 25
Substituted 2-Oxindoie-1-Chlorosulfonamides
The procedure of Example 15 wxs followed, using the sspropriate substituted-2-oxindole as reactant.
Prior to the hydrolysis step, the intermediate chiorosulfonyl derivative was recovered by filtration, if a solid
was present; or by evaporation from a small vo!ume of the reaction mixture if no precipitate formed. A
sampie of the thus obtained intermediate was then subjected to exact mass determination.

X
Y
l‘*l 0
0=C-NH-50,C1
2=0Oxindole CSI ml . Intermediate

X Y g. g. Solvent Formula Exact Mass
§~F H 1.5 1.70 15 CgHGN,O,FSC1  291.9721
6-Cr, H 0.5 0.35 10% Cy oHgN0 F3SC1 341.3693
S~F 6-Cl 1.59 1.42 552 CoHEN,0,FSCl, 326.9340
S-NO, H 1.75 0.35 552 CgHcH40,SC] 318.9675
6-Br o 0.40 0.31 53 CyHgN,0,SBrCl 351.8863
6-SCH, H 0.20 0.18 3% €y HgN,0,5,C1 319.9636
4-SCHy ' H 0.20 0.18 32 CyoHgN0,5,C1  319.9696
6=F 5-cH, 0.16 0.14 102 C,oHgN,0,FC1S 307.9848

a = toluene used as solvent

Example 26
6-Phenyl-2-oxindole-1-carboxamide
To 4.5 g (21.5 mmole} of 8-phenyl-2-oxindole in a mixture of 100 ml of toluene in 256 ml of
tetrahydrofuran was added, with stirring, at 5°C, 2.2 ml {25.8 mmole) of chlorosulfonyl isocyanate. Stirring
was continued for 1 hour at 0—5C and than 100 ml of water was added. The solid was recovered by
filtration and added to a mixture of 40 ml of glacial acetic acid and 80 ml of water. The resulting mixture was
heated at 100°C for 1 hour, cooled and filtered. The residue was dried to give 3.1 g of the title compound,

mp. 188—189°C.

Example 27

5-Banzoyl-2-oxindole-1-carboxamide

A mixture of 10,1 g (42 mmole) of 5-benzoyl-2-oxindole, 4.4 ml {51 mmole) of chlorosulfonyl isocyanate
and 300 ml of tetrahydrofuran was stirred at room temperature for 6 hours, and then the solvent was
removed by evaporation /n vacuo. The residue was added to 150 mt of glacial acetic acid and 300 m! of
water and the resulting mixture was heated under reflux for 2 hours. The reaction mixture was cooled and
the supernatant liquid was removed by decantation. The remaining gummy residue was triturated under
acetonitrile to give a solid which was recovered by filtration and then recrystallized from a 1:1 mixture of
n-propancl and acetonitrite. This gave 4.1 g of the title compound as a solid, mp. 210—211°C,

10
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Example 28

Reaction of 5-acetyl-2-oxindole and 5-{2-thenoyl)-2-oxindoie with chlorosuifonyl isocyanate, followed
by hydrolysis with aqueous a-etic acig, substantially ac. - Jing to the procedure of Example 27, afforded
the following compounds:

S-acetyl-2-oxindole-1-carboxamide, 34% yield, mp 225°C (dec.) (from CH,CN) and

5-{2-thenoyl)-2-oxindole-1-carboxamide, 51% yield, mp 200°C (dec.) ({(from CH,0H/CH,CN),

respectively, : e 79
xample 2

3-(2-Thenoyl)-5-chioro-2-onxindole-1-carbc xamide
To a stirred slurry of 1.5 g (5.4 mmoiz) of 3-(2-thenoyi}-5-chloro-2-onxindole in 15 mi of dry acetonitrile
,~vas adde 0.52 ml (5.9 mmole) of chlorosulfonyl isocvanate, and the reaction mixture was stirred at room
+mperature for 2 hours. A small sample was removed, filtered and evaporated in vacuo to give a small
sample of N-chlorosulfonyi-3-(2-thenoyl)-5-chloro-2-oxindole-1-carboxamide, mp 166—169°C. To the
remainder of the reaction mixture, 30 ml of water was added slowly with stitring and stirring was
continuted for 1 hour. The reaction mixture was then poured into 50 ml of 1A hydrochloric acid containing
ica chips, and the resulting mixture was stirred for 20 minutes. The yellow solid was recovered by filtration,
washed with water and diisopropyl ether and recrystallized from glacial acetic acid to give 200 mg of a first
crop of the title compound, mp 213—215°C. The mother liquors from which the first crop had heen
recovered deposited a further yellow solid. The latter solid was recovered by filtration to give 470 mof a
second crop of the title compound. The second crop was recrystallized from glacial acetic acid and
combined with the first crop and recrystallized from glacial acetic acid. This gae 280 mg of the title

corpound, m.p. 232—234°C,

Preparation 1
8-Chloro-2-oxindole
To a stirred slurry of 100 g (0.55 mol) of S-chloroisatin in 930 mi of athanol was added 40 ml (0.826 mol)
of hydrazine hydrate, resulting in a red solution. The solution was heated under reflux for 3.5 hours, during
which time a precipitate appeared. The reaction mixture was stirred overnight, and then the precipitate was
recovered by filtration to give S-chloro-3-hydrazono-2-oxindole as a yetlow solid, which was dried in a

vacuum oven. The dried solid weighed 105.4 g.
-The dried solid was then added portionwise, during 10 minutes, to a solution of 125.1 g of sodium

~—sthoxide in 900 m! of absolute ethanol: The resuitant solution was heated under reflux for 10 minutes and
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Yen it was concentrated /n vacuo to a gummy solid. The gummy solid was dissolved in 400 ml of water and
the aqueous solution thus obtained was decoiorized with activated carbon and then poured into a mixture
ot 1 liter of water and 180 ml of concentrated hydrochloric acid containing ice chips. A tan solid precipitated
&nd it was collected by filtration and washed thoroughly with water. The solid was dried and then it was
washed with diethy! ether. Finally it was recrystallized from ethanol to give 48.9 g of the title compound
m.p. 193—195'C {deac).

" In an snalogous fashion, §-methylisatin was converted into 5-methyl-2-oxindole by treatment with
hydrazine hydrate followed by sodium ethoxide in ethanol. The product melted at 173~174°C.

Preparation 2

4.5-O1methyl-2.oxindols and 5,6-dimethyl-2-oxindole

3.4-Dimethylaniline was converted into 3.4-dimethylisonitrosoacetanilide by reaction with chloral
hydrate and hyroxyiamine, using the method described in “Organic Syntheses,” Collective Volume I, page
327. The 3.4-dimethyl-isonitrosocacetanilide was cyclized with sulfuric acid, according to the method of
Baker et al., Journa/ of Organic Chemistry, 17, 149 (1952), to give 4,5-dimethylisatin (m.p. 225—226°C} and
5.8-dimethvlisatin (m.p. 217--218°C).

4,5-Dimethylisatin was converted into 4,5-dimethyl-2-oxindole, m.p. 245.5—247.5°C, by treatment with
hyrazine hydrate, followed by sodium sthoxide in sthanol, substantiaily according to the procedure of
Preparation 1.

in like manner, 5,6-dimethylisatin was converted into 5,6-dimathyl-2-oxindole, m.p. 196.5—198°C, by
treatrent with hydrazine hydrate, followed by sodium ethoxide in ethanol, substantially according to the
procedure of P\ sparation 1.

Preparation 3

4-Chioro-2-oxindole and 6-chloro-2-oxindote
A. Isonitroso-3-chloroacetanilide

To a stirred solution of 113.23 g (0.686 mol} of chioral hydrate in 2 liters of water was added 419 g {2.95
moii of sodium sulifate, followed by a solution prepared from 89.25 g {0.70 mol) of 3-chioroaniline, 62 ml of
concentrated hydrochloric acid and 500 m! of water. A thick precipitate formead. To the reaction mixture was
then addaed, with stirring, a solution of 155 g (2.23 mol) of hydroxylamine in 500 mi of water. Stirring was
continued and the reaction mixture was warmed stowly and it was maintained between 60 and 75°C for
approximately 6 hours, during which time an additional 1 liter of water had been aaued to facilitate stirring.
The reaction mixture was then cooled and the precipitate was recovered by fiitration. The wet solid was
dried to give 136.1 g of isonitroso-3-chloroacetanilids.

1
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B. 4-Chlortisatin and 6-chloroisatin

To 775 mi of concentrated sulfuric acid, preheate~ 1o 70°C, was added, with stirring, 136 g of isonitroso-
3-chloroacetanilide at such a rate as 10 maintain 1-.2 reaction medium at a temperature between 75 and
B85°C. Whan all the solid had been added, the rea..son mixture was heated at 90°C for an additional 30
minutes. The reaction mixture was then cooled, and poured slowly onto ca 2 liters of ice, with stirring.
Additional ice was added as necessary t > maintain the temperature below room temperature. A red-orange
precipitate formed which was recovered by filtration, washed with water and dried. The resultant solid was
slurried in 2 liters of water, and then i: was brought into solution by the addition of ca 700 m! of 3N sodium
hdyroride. The solution was filterec, and then pH was adjus:ad to 8 with concentrated hydrochloric acid. At
this point, 120 ml of a mixture of 80 parts water and 20 parts concentrated hydrochloric acid was added.
The solid which precipitated was recovered by iltration, washed with water and dried to give 50 g of crude
4-chloroisatin. The filtrate from which the 4-chioroisatin had been recovered was further acidifted to pH 0
using concentrated hydrochloric acid, whereupon a further precipitate formed. It was recovered by
filtration, washed with water and dried, to give 43 g of crude 6-chloroisatin.

The crude 4-chloroisatin was recrystallized from acetic acid to give 43.3 g of material melting a:

258—259°C.
The crude 6-chloroisatin was recrystallized from acetic acid to give 36.2 g of material melting at

261—262°C.

C. 4-Chlgro-2-oxindole
To a stirred slurry of 43.3 g of 4-chloroisatin in 350 ml of ethanol was added 17.3 mi of hydrazine

hydrate, and then the reaction mixture was heated under reflux for 2 hours. The reaction mixture was
cooled, and the precipitate as recovered by filtration to give 43.5 g of 4-chloro-3-hydrazono-2-oxindole,
m.p. 235—236°C,

To a stirred solution of 22 g of sodium in 450 ml of anhydrous ethanol was added, portionwise, 43.5 g
of 4-chloro-3-hydrazono-2-oxindoie, and the resuiting solution was heated under reflux for 30 minutes. The
coocled solution was then concentrated to a gum, which was dissolved in 400 ml of water and decolorized
using activated carbon. The resulting solution was poured onto a mixture of 1 liter of water and 45 mi of
concentrated hydrochioric acid. The precipitate which formed was recovered by filtration, dried and
recrystailized from ethanol, giving 22.4 g of 4-chloro-2-oxindole, m.p. 216—218°C {dec).

D. 6-Chloro-2-oxindole
Reaction of 36.2 g of 6-chloroisatin with hydrazine hydrate followed by sodium ethoxide in ethanol,

substantially according to C above, afforded 14.2 g of 6-chloro-2-oxindole, m.p. 196—198°C.

Preparation 4
5.6-Difluorp-2-oxindole
Reaction of 3,4-difluoroaniline with chlorai hydrate and hydroxylamine followed cyclization with
sulfuric acid, in 8 manner analogous to Parts A and B of Preparation 3, gave 5,6-difluorocisatin, which was
reacted with hydrazine hydrate followed by sodium methoxide in ethanol, in a manner analogous to
Praeparation 1, to give the titie compound, m.p. 187—190°C.

Preparation 5

5-Fluoro-2-oxindole

To a stirred solution of 11.1 g (0.1 mol) of 4-fluoroaniline in 200 ml of dichioromethane, at —60 to
-65°C, was added. dropwise, a solution of 10.8 g (0.1 mol) of t-butyl hypochlorite in 26 ml of
dichloromethane. Stirring was continued for 10 minutes at —60 to —65°C, and then was added, dropwise, a
solution of 13.4 g (0.1 mol) of ethyl 2-{methylthio)acetate in 26 ml of dichloromethane. Stirring was
continued at —60°C for 1 hour and then was added dropwise, at —60 to —65°C, a solution of 11.1 g (0.11
mol) of triethylamine in 25 ml of dichloromethane. The cocling bath was removed, and when the reaction
mixture had warmed to room temperature, 100 ml of water was added. The phases were separated, and the
organic phase wes washed with saturated sodium chloride solution, dried {(Na,S0,) and evaporated /n
vacuo. The residue was dissolved in 350 m| of diethyl ether, to which was added 40 m| of 2N hydrochloric
acid. This mixture was stirred at room temperature overnight. The phases were separated and the ether
phase was washed with water, followed by saturated sodium chioride. The dried (Na,S0,) ether phase was
evaporated /in vacuo to give 17 g of an orange-brown solid which was triturated under isopropyl ether. The
solid was then recrystallized from ethanol, to give 5.58 g of 5-fluoro-3-methylthio-2-oxindole, mp

161.6—1562.5°C.

Analysis:

Caled for CoH,ONFS: C, 54.80; H, 4.09; N, 7.10%

Found: C,54.74;, H, 411, N, 7.11%

A sample of the above 5-fluoro-3-methylthio-2-oxindole (986 mg 5.0 mmol} was added to 2
teaspoonsful of Raney nickel under 50 m! of absolute ethanol, and then the reaction mixture was heated
under reflux for 2 hours. The catalyst was removed by decantation and was washed with absolute ethanol.
The combined ethano! solutions were evaporated /n vacuo and the residue was dissolved in
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dichioromethane. The dichloromethane solution was dried {NA,S0,) and evaporated in vacuo to give 475
mg of 5-fluoro-2-oxindole, mp 121—134°C,

In analogous fashion, 4-triftuoromethyianiline was reacted with t-butyl hypochlorite, ethyl 2-
imethylithio}acetate and triethylamine foilowed by reduction of the 3-thiomethyi-5-trifiuorornethyi-2-
oxindo'e thus obtained with Raney nickel, 1o give 5-trifluoromethy! 2-oxindole, mp 198.5-—190.5°C.

Preparation &

6-Fluoro-5-methyi-2-oxindole

An intimate mixture of 11.62 g (57.6 mmol) of N-{2-chlorcacetyl)-3-fluoro-4-methylaniline and 30.6 g
{229.5 mmaol) of anhydrous aluminum chloride was heated to 210-—-220°C. After 4 hours, the reaction
mixture was cooled and then added to 100 mli of 1/ hydrochloric acid and 50 mi of ice. A tan solid formed,
which was collected by filtration and recrystallized from agqueous ethanol. Three crops were obtained,
weighing 4.49 g, 2.28 g and 1.0 g, respectively, The first two crops comprised a mixture of isomers (4-
fluoro-5-methyl and 6-fluoro-5-methyl-2-oxindoles). The crop weighing 1.0 g was further recrystallized
from water {0 give 280 mg of the title compound, mp 168.5—171°C.

Preparation 7
6-Phenyl-2-oxindole

To 3.46 g {0.072 mole) of sodium hydride was added 50 mi of dimethyl sulfoxide followed by the
dropwise addition of a solution of 8.2 mi (0.072 mole) of dimethyl malonate in 10 ml of dimethyl sutfoxide,
with stirring. After completion of the addition, stirring was continued for 1 hour, and then a solutionof 10 g
(0.0368 moie) of 4-bromo-3-nitro-diphenyl in 50 mi of dimethyl sulfoxide was added. The reaction mixture
was hested to 100°C for 1 hour, cooled, and poured onto a mixture of ice-water containing 5g of ammonium
chloride. The mixture thus obtained was extracted with ethyl acetate, and the extracts were washed with
sodium chloride sofution and dried using magnesium suifate. Evaporation /n vacuo to give an oil, which
was chromatographed using silica gel and then recrystallized from methanol to afford 6 g of dimethy! 2-(3-
nitro-4-diphenylyl)-malonate, m.p. 82—83°C,

A portion (5 g) of the above nitro compound was reduced with hydrogen over a platinum catalyst, in a
mixture of 50 mi of tetrahydrofuran and 10 mi of methanol, at a pressure of ca 5 kg/cm?, to give the
corresponding amine. The latter compound was refluxed in ethanol for 16 hours, and then the product was
recoversd by solvent evaporation and recrystallized from methanol to give 1.1 g of ethyl 6-phenyl-2-
oxindole-1-carboxylate, m.p. 115—117°C.

The above sthyl ester (1.0 g) and 100 m! of 6N hydrochloric acid was heated under reflux for 3 hours
and then allowed to stand at room temperature for 3 days. The solid was collected by filtration and dried, to

give 700 mg of 6-phenyl-2-oxindole, m.p. 175--176°C.

Prsparation 8

5-Acetyl-2-oxindole

To 95 mi of carbon disulfide was added 27 g {0.202 mole) of aluminum chloride, follow :d by the
dropwise addition of a solution of 3 ml (0.042 mole) of acetyl chloride in 5 ml of carbon disulfide, with
stirring. Stirring was continued for 5 minutes and then 4.4 g {0.033 mole) of 2-oxindole was added. The
resulting mixture was heated under raflux for 4 hours and cooled. The carbon disulfide was removed by
decanlation snd the residue was triturated under water and recovered uy filtration. After drying, 3.2 g of the
titte compound was obtained, m.p. 225—227°C.

Reaction of 2-oxindole with benzoyt chloride and with 2-thenoy! chioride in the presence of aluminum
chlorida, substantially according to the above procedure, afforded the following compounds:

5-banroyl-2-oxindole, m.p. 203—205°C (from CH,0OH) and

6-{2-thenoyl)-2-oxindole, m.p. 211—213°C {from CH,CN).

Preparation 9

6-Bromo-2-oxindole can be prepared by bromination of 2-oxindole; see further Beckett et al.,
Tetrahedron, 24, 6093 (1968) and Sumpter et al., Journal of the American Chemical Society, 67, 1656 (1945),

5-n-Butyl-2-oxindole can be prepared by reaction of 5-n-butylisatin with hydrazine hydrate followed by
sodium methoxide in ethanol, according to the procedure of Preparation 1. 5-n-Butylisatin can be prepared
from 4-n-butylaniline by treatment with chloral hydrate and hydroxytamine, followed by cyclization with
sulfuric acid, according to the procedure of Parts A and 8 of Preparation 3.

5-Ethoxy-2-oxindole can be prepared by conversion of 3-hydroxy-6-nitro-tcluene into 3-ethoxy-6-nitro-
toluene by standard methods (potassium carbonate anc ethy! iodide in acetone), followed by conversion of
tha 3-ethoxy-6-nitrotoluene into 5-ethoxy-2-oxindoie by the method described by Beckett et al.,
Tetrahedron, 24, 6093 (1968), for the conversion of 3-methoxy-6-nitro-toluene into 5-rmethoxy-2-oxindole,
5-n-Butoxy-2-oxindole can be prepared in like manner, but substituting n-butyi iodide for ethyt iodide.

6,6-Dimethoxy-2-oxindole can be prepared by the me.hod of Walker, Journ =/ of the American Chernical
Society, 77, 3844 (1955).

7-Chlorg-2-oxindcle can be prepared by the method described in United States Patent No. 3,882,236.

4-Thiomethyl-2-oxindole and 6-thiomsthyl-2-oxindole can be prepared by the method described in
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United States ' Patent No. 4,006,161. 5-n-Butylthio-2-oxindole can be preparred in like manner, but
substituting 4-butylthioaniline for the 3-methylthioanilin=., )
5.6-Methylenedioxy-2-oxindole can be prepared -, the method of McEvoy et al., Journal of Organic

Chemistry, 38, 3350 (1973). 5,6-Ethylenedioxy-2-oxindu.e can be prepared in analogous fashion.
6-Fluoro-2-oxindole can be prepared according to Protiva et al., Collection of Czechoslovakian

Chemical Communications, 44, 2108 (197¢) and United States Patent No. 4,160,032.

6-Trifluoromethyl-2-oxindole can be prepared according to Simet, Journal of Organic Chemistry, 28,
3580 (1963).

6-Mathoxy-2-oxindole can be preosred according to Wielarnd et al., Chemische Berichte, 96, 2563 (1963).

5-Nitro-2-oxindole can be prepared by the method of Sumpter et al., Journal of the American Chemical
Society, 67, 499 (1945).

5-Cyclopropyl-2-oxindole and 5-cycloheptyl-2-oxindole can be prepared by reaction of 5-
cyclopropylisatin and 5-cycloheptylisatin, respectively, with hydrazine hydrate followed by sodium
methoxide in ethanol, according to the procedure of Preparation 1. 5-Cyclopropylisatin and 5-
cycioheptylisatin can be prepared from 4-cyclopropylaniline and 4-cycioheptylaniline, respectively, by
treatment with chloral hydrate and hydroxylamine, followed by cyclization with sulfuric acid, according to

Parts A and B of Preparation 3.

Preparation 10

5-Amino-2-oxindole-i-carboxamide

To a solution of 5.0 g of -nitro-2-oxindoie-1-carboxamide in 100 ml of N, N-dimethylformamide was
added 0.5 g of 10% palladium-on-carbon, and the resulting mixture was shaken under an atmosphere of
hydrogen at an initial prassure of 5 kg/cm? until hydrogen uptake ceased. The catalyst was removed by
filtration, and the filtrate was diluted with brine and extracted with ethyl acetate. The extracts were dried
(MgS0,) and evaporated in vacuo to give a dark-colored oil which solidifed after trituration under water.
This afforded 3.0 g of the title compound as a yellow solid, m.p. 189—191°C,

Preparation 11
3-{2-Furoyl)-2-oxindole .

To a stirred solution of 5.5 g (0.24 mole) of sodium in 150 mI of ethanol was added 13.3 g (0.10 mole) of
2-oxindole at room temperature. The resulting slurry was cooled to ice-bath temperature, and then 15.7 g
{0.12 mole) of 2-furoyl chloride was added, dropwise, during 10—15 minutes. The ice-bath was removed,
and an additional 100 mi of ethanol was added and then the reaction mixture was heated under reflux for 7
hours. The reaction mixture was allowed to stand overnight and then the solid was filtered off. The solid
was added to 400 ml of water and the resulting mixture was acidified using concentrated hydrochioric acid.
The mixture was cooled with ice and the solid was collected by filtration. The solid residue was
recrystallized from 150 m of acetic acid, affording 8.3 g of yellow crystals, m.p. 209—210° {dec).
Analysis: Calcd. for C,,H,O,N: C, 68.72; H, 3.99; N, 6.17%.

Found: C, 68.25; H, 4.05; N, 6.20%.

Reaction of 2-oxindole with the appropriate acid chloride using the above method, gave the foliowing
additional products:

3-{2-thenoyl)-2-oxindola, mp 189—1380°C, 17% vield;

3.{2-|2-thienyl]acetyl)-2-oxindole, mp 191—192.5°C, 38% vyield; and

3-{2}phenoxyacetyl)-2-oxindoie, mp 135—136°C, 42% vyield.

Preparation 12

3-{2-Furoyl}-2-oxindole

To a stirred solution of 2.8 g (0.12 mole) of sodium in 200 m| of ethano! was added 13.3 g {0.10 mole} of
2-oxindole, followed by 16.8 g of ethyl 3-furoate. The mixture was heated under reflux for 47 hours, cooled
and then the solvent was removed by evaporation in vacuo. The residue was triturated under 200 ml of
sther, and the solid wos collected by filtration and discarded. The filtrate was evaporated /n vacuo, and the
residue triturated under isopropyl alcohol and recovered by fiitration. The solid was suspended in 250 ml of
water, which was then acidified with concentrated hydrochloric acid. This mixture was stirred to give a
solid, which was recovered by filtration. This latter solid was recrystallized from acetic acid followed by
acetonitrile to give 705 mg of the title compound, mp 185—186°C. ,
Analysis: Calcd. for C,yH,O,N: C, 68.72; H, 3.99; N, 6.17%.

+cund: C,68.72; H,4.14; N, 6.14%.

Preparation 13
5-Chloro-3-(2-thenoyl)-2-oxindcle-1-carboxamide
A stirred slurry of 21.1 g (0.1 mole of 5-chloro-2-oxindole-1-carboxamide and 26.9 g (0.22 mole) of 4-
{N.N-dimethylamino)pyridine in 200 ml of N,N-dimethylformamide was cooled to ice-bath temperature,
and then a solution of 16.1 g {0.11 mole) of 2-thenoy! chloride in 50 ml of N,N-dimethylformamide was
added dropwise. Stirring was continued for ca. 30 minutes, and then the reaction mixture was poured into a
mixture of 1 liter of water and 75 ml of 3N hydrochloric acid. The resulting mixture was cooled in an ice-

14
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bath, and then the solid was collected by filtration. The solid was recrystallized from 1800 m| of acetic acid
to give 26.8 g of the title compound as fluffy, yellow crystals, m.p. 230°C {dec).
A sample of the title compound from a similer experiment gave the following resuits on elemental

analysis.
Analysis: Caled. for C,,H,CIN,0,S: C, 52.42; H, 2.83; N, 8.74%.
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Found:

C.52.22; H,281; N, 8.53%.
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Preparation 15

5-Chioro-3-acetyl-2-oxindole-1-carboxamide

A stirred slurry of 842 mg (4.0 mmole) of 5-chlorc - 2-oxindote-1-carboxamide and 1.08 g {8.8 mmole) of
4-{N,N-dimethylamino)pyridine in 16 mi of N,N-dimeinyiformamide was cooled to ice-bath temperature,
and then a solution of 449 mg {4.4 mmole) of acetic anhydride in 5 ml of N,N-dimethylformamide was
added dropwise. Stirring was continued fur ca. 30 minutes, and then the reaction mixture was pou.edinto a
mixture of 75 mi of water and 3 mi of 3N hydrochloric acid. The resulting mixture was cooled in an ice-bath,
and the solid was recovered by filtration. The soiid was rectystallized from acetic acid to give 600 mg of
fiuffy paie pink crystals, m.p, 237.5°C (dec).
Analvais: Caicd. for C,,H,CIN,O,: C, 52.29; H, 3.59; N, 11.09%.

Found: C,52.08; H, 3.63: N, 11.04%.

Claims for the Contracting States: BE CH DE FR GB iT 1 LU NL SE

1. A compound of the formula
X R

}‘q Q

c-0

I'NIH IX

802C1 .
wherein

X is hydrogen, fluoro, chioro, bromo, alkyl having 1 to 4 carbons, cycloalkyl having 3 to 7 carbons,
alkoxy having 1 to 4 carbons, alkylthio having 1 to 4 carbons, trifluoromethyl, alkylsulfinyi having 1 to 4
carbons, alkylsulfonyl having 1 to 4 carbons, nitro, phenyi, alkanoyl having 2 to 4 carbons, benzoyl, thenoyl,
alkanamido having 2 to 4 carbons, benzamido or N,N-dialkylsulfamoy) having 1 to 3 carbons in each of said
alkyis; and Y is hydrogen, fluoro, chloro, bromo, aiky! having 1 to 4 carbons, cycloalkyt having 3 to 7
carbons, alkoxy having 1 to 4 carbons, alkythio having 1 to 4 carbons and trifluoromethyi;

or X and Y when taken together are a 4,5-, 5,6- or 6,7-methylenedioxy group or a 4,5-, 5,6- or 6,7-
ethlenedioxy group;
and R is hydrogen or —CO—R’, wherein

R' is alkyl having 1 to 6 carbons, cycloalkyl having 3 to 7 carbons, cycloatkenyl having 4 to 7 carbons,
phenyl, substituted phenyl, phenylalkyl having 1 to 3 carbons in said alkyl, {(substituted phenyi)alkyl paving
1 to 3 carbons in said alkyl, phenoxyatkyl having 1 to 3 carbons in said alkyl, (substituted phenoxy)alkyl
having 1 to 3 carbons in said atkyl, (thiophenoxy)alkyl having from 1 to 3 carbons in said alkyl, naphthyl
bicyclo[2.2.1]heptan-2-yl, bicyclo{2.2.1}hept-5-en-2-yl and —{CH,},—Q—R";

wherein the substituent on said substituted phenyl, said {substituted phenyHalkyl and said {substituted
phenoxy)alky! is fluoro, chloro, bromao, alkyl having 1 to 4 carbons, alkoxy having 1 to 4 carbons and
trifluoromethyl; n is zero, 1 or 2; Q is a divalent radical derived from a compound selected from furan,
thiophene pyrrole, pyrazole, imidazole, thiazole, isothiazole, oxazole, isoxazole, 1,2,3-thiadiazole, 1,3.4-
thiadiazole, 1,2,5-thiadiazole, tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran,
pyridine, pyrimidine, pyrazine, benzo|bifuran or benzo[bjthiophene; and R° is hydrogen or alkyl having 1 to
3 carbons, .

2. A compound according to claim 1, characterized in that X is hydrogen, 5-chloro, 5-fluoro or 5-
triffluoromethyl; Y is hydrogen, 6-chloro, 6-fluoro ar 6-trifiuoromethyl; and R is hydrogen.

3. A compound according to claim 2, characterized in that X is 5-chloro an Y is hydrogen.

4. A compound according to claim 1, characterized in that X is hydrogen, 5-chloro, 5-fluoro or 5-
trifluoromethyl; Y is hydrogen, 6-chloro, 6-fluoro or 6-trifluoromethyl; and R is —CO—R', wherein R is
benzyl, 2-furyl, 2-thienyl, (2-furylimethyi or {2-thienyl)methyl.

5. A compound according to claim 4, characterized in that X is 5-chloro; Y is hydrogen; and R! is 2-

thianyl.
6. A process for making a compound of the formula
X
R
Y

lli O
(l'.‘-O 11I
NH2
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X is hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbons. cycloalky! having 3 to 7 carbons,
alkoxy having 1 to 4 carbons, alkylthio having 1 to 4 ca"hons, trifluoromethyl, alkyisulfinyl having 1 to 4
carbons, alkylsulfonyl having 1to 4 carbons, nitro, pher:yi, alkanoy! having 2 to 4 carbons, benzoyl, thenoyl,
alkanamido having 2 to 4 carbons, benzamido and N,N-dialkylsuifam~»yl having 1 to 3 carbons in each of
said alkyls; and Y is hydrogen, fluoro, chioro, bromo, alkyl having 1 to 4 carbons, cycloalkyt having 3to 7
carbons, alkoxy having 1 to 4 carbons, alkythio having 1 to 4 carbons and trifluoromethyi;

or X and Y when taken together are a 4,5, 5,6- or 6,7-methylenedioxy group or a 4,5-, 5,6- or 6,7-
ethyienedioxy group;
and R is hydrogen or —CO—R’, wherein

R' iz alkyl having 1 to 6 carbons, cycloalkyl having 3 to 7 carbons, cycioatkenyl having 4 to 7 carbons,
phenyl, substituted phenyl, phenylalky! having 1 to 3 carbons in said alkyl, (substituted phenyl)alky! having
110 3 carbons in said alkyl, phenoxyalkyi having 1 to 3 carbons in said alkyl, (substituted phenoxy)alky!
aving 1 to 3 carbons in said alkyl, {thiophenoxy)alky! having 1 to 3 carbons in said alkyl, naphthyi
bicyclo{2.2.1]heptan-2-yl, bicyclo[2.2.1]hept-5-en-2-yl and —(CH,},—Q—R";

wherein the substituent on said substituted phenyl, said (substituted phenyl)alkyl and said (substituted
phenoxy)laikyl is fluoro, chioro, bromo, alkyl having 1 to 4 carbons, alkoxy having 1 to 4 carbons or trifluoro-
methyl; n is 2er0, 1 or 2; Q is a divaient radical derived from a compound selected from furan, thiophene
pyriole, pyrazole, imidazole, thiszole, isothiazole, oxazole, isoxazole, 1,2.3-thiadiazole, 1,3.4-thi:Jiazole,
1,2,5-thiadiazole, tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran, p ridine,
pyrimidine, pyrazine, benzolblfuran and benzolbjthiophene; and R® is hydrogen or aikyl having 1 t0 3
carbons; .

which comprises hydrolyzing a compound of the formula

X

!
l'*lH : II
sozcl

7. A process according to claim 6, characterized in that the hydrolysis is carried out substantially with

watesr alone.

8. A process according to claim 6, characterized in that the hydrolysis is carried out using an aqueous
inorganic or organic acid.

9. A process according to any of claims 6 to 8, characterized in that X is hydrogen, S-chloro, 5-fluoro or
S-trifluoromethy!; Y is hydrogen, 6-chloro, 6-fluoro or 6-triflucromethyl; and R is CO—R’, wherein R' is
benryl, 2-furyl, 2-thienyl, {2-furyl)maethyl or (2-thienyl)methyi.

10. A procaess according to claim 9, characterized in that X is d S-chloro, Y is hydrogen and R' is 2-
thienyi.

11. A process for preparing a compound of the formula (ll) as claimed in claim 1, which comprises
reacting a compound of the formula:

X
R
Y
I
l:l 0
H
where X, Y and R are as defined in claim 1, with chiorosulfony! isocyanate.
Claims for the Contracting State: AT
1. A process for making a compound of the formula
< _
R
Y
lii o
=0 III
NH2
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wharein

X is hydrogen, fluoro, chloro, bromo, atkyi havine * to 4 carbons, cycloalkyl havin.g 3t 7 carbons,
alkoxy having 1 to 4 carbons, alkylthio having 1 to 4 c=rbons, trifluoromethyi, alkylsulfinyl having 1 to 4
carbons, alkylsulfonyl having 1 to 4 carbons, nitro, phenyl, alkanoyl having 2 to 4 carbans, benzoyl, thenoyl,
alkanamido having 2 to 4 carbons, benzamido or N,N-dialkylsulfamoyl having 1 to 3 carbons in each of said
alkyls; and Y is hydrogen, fluoro, chioro, bromo, alky! having 1 to 4 carbons, cycloalkyl having 3 to 7
carbons, alkoxy having 1 to 4 carbons, alkythio having 1 to 4 carbons and trifluoromethyl;

or X and Y when taken together are a 4,5-, 5,6- or 6,7-methyienedioxy group or a 4,5-, 5,6- or 6,7-
athylened:oxy group;

R' is alkyl having 1 to 6 carbons, cycloalkyl having 3 to 7 carbons, cycioalkenyl having 4 to 7 carbons,
phenyl, substituted phenyl, phenylalky!l having 1 to 3 carbons in said aikyl, {substituted phenytlalkyl having
1 1o 3 carbons in said alkyl, phenoxyalkyl having 1 to 3 carbons in said alkyl, (substituted phenoxy)alkyl
naving 1 to 3 carbons in said alkyl, {thiophenoxyjalkyl having 1 to 3 carbons in said aikyl, naphthy!
bicyclo[2.2.1)heptan-2-yl, bicyclo]2.2.1]hept-5-en-2-y! and —(CH,),—Q—R";

wharein the substituent on said substituted phenyt, said (substituted phenyi)aikyl and said (substituted
phenoxy)alkyl is fluoro, chloro, bromo, alkyl having 1 to 4 carbons, alkoxy having 1 to 4 carbons and
triluoromethyl; n is zero, 1 or 2; Q is a divalent radical derived from a compound selected from furan,
thiophene pyrrole, pyrazole, imidazole, thiazole, isothiazole, oxazole, isoxazole, 1,2,3-thiadiazo™s, 1,3.4-
thiadiazole, 1.2,5-thiadiazole, tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran,
pyridine, pyrimidine, pyrazine, benzo|b]furan and benzo[blthiophene; and R® is hydrogen or alkyl having 1
to 3 carbons;

which comnrises hydrolyzing a compound of the formula

X R
Y
N~N0
&=0 1X
]
NH
50,C1

2. A process according to claim 1, wherein

X and Y are each hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbons, alkoxy having 1 to 4
carbons, alkylthio having 1to 4 carbons, nitro or trifluoromethyl; or X and Y when taken together are a 4,5-,
5.6- or 6,7-methylenedioxy group; and R is hydrogen or —CO~R’, wherein R' is alkyl having 1 to 6 carbons,
cycioalkyl having 3 to 7 carbons, phenyl, substituted phenyl, phenytalkyl having 1 to 3 carbons in said alkyl,
phenoxyatky! having 1 to 3 carbons in said alkyl, (substituted phenoxy)alkyl having 1 to 3 carbons in said
atkyl, furyl, thieny! alkylfuryl having 1 to 3 carbons in said alkyl, atkylthienyl having 1 to 3 carbons in said
atky!, furylalkyl having 1 to 3 carbons in said alkyl, thienylalkyl having 1 to 3 carbons in said alkyl or
bicyclo{2.2.1)heptan-2-yl;

wherein the substituent on said substituted phenyl group and said substituted phenoxy group is
selected from the group consisting of fluoro, chloro, bromo, atkyl having 1 to 4 carbons and alkoxy having 1
to 4 carbons.

3. A process according to eithes claim 1 or claim 2, characterized in that the hydrolysis is carried out
substantially with water alone.

4. A process according to either claim 1 or claim 2, characterized in that the hydrolysis is carried out
using an aqueous inurganic or organic acid.

5. A process according to claim 4, characterized in that said inorganic or organic acid is selected from
hydrochloric, suituric, phosphoric acetic, formic citric and benzoic acids.

6. A process according to either claim 4 or claim 5, characterized in that said inorganic or organic acid is
used at a concentration in the range from 1 molar to 6 molar.

7. A process according to any of ¢laims 1 to 6, characterized in that X is hydrogen, 5-chloro, 5-fluoro or
5-trifluoromethyl; Y is hydrogen, 6-chloro, 6-fluoro or 6-trifluoromethyli; and R is hydrogen.

@. A process according to claim 7, charactarized in that X is 5-chloro and Y is hydrogen.

9. A process according to any of claims 1 to 6 characterized in that X is hydrogen, 5-chioro, 5-fluoro or
S-triftuoromethyl; Y is hydrogen, 6-chioro, 6-fluoro or 6-trifluoromethyl; and R is CO—R’, wherein R' is
benzyl. 2-furyl, 2-thienyl, {2-furylimethyl or (2-thienylimethyl.

10. A process according to claim 9, characterized in that X is 5-chloro, Y is hydrogen and R’ is 2-thienyl.
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11. A precess for preparing a compound of the formula (i1} as defined in claim 1. characterised by
reacling a compound of the formula:

X

Y-

¥ r
B

where X, Y and R are as defined in claim 1, with chlorosulfonyl isocyanate.

12. A process for preparing a pharmaceutical composition, characterised by preparing a compound of
the formula (111} as defined in claim 1 in which R is —COR' where R’ is as defined in claim 1 by a process as
claimed in claim 1, followed by mixing the thus-produced product with a pharmaceutically acceptable
diluent or carrier.

Patentanspriche fiir die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE:

1. Verbindung der Formel!

l;l o)

e

l'm 11
802C1

‘worin

X Wasserstoff, Fluor, Chlor, Brom, Alkyl mit 1 bis 4 Kohlenstoffen, Cycloalkyl mit 3 bis 7 Kohlenstoffen,
Alkoxy mit 1 bis 4 Kohlenstoffen, Alkythio mit 1 bis 4 Kohlenstoffen, Trifluormethyi, Alkyisulfinyl mit 1 bis 4
Kohlenstoffen, Alkylsuifonyl mit 1_bis 4 Kohlenstoffen, Nitro, Phenyl, Alkanoyl mit 2 bis 4 Kohlenstoffen,
Benzoyl, Thenoyl, Alkanamido mit 2 bis 4 Kohlenstoffen, Benzamido oder N.N-Dialkylsulfamoyl mit 1 bis 3 -
Kohlenstoffen in jedem der Alkyle: und Y Wasserstoff, Fluor, Chlor, Brom, Alkyl mit 1 bis 4 Kohlenstoffen,
Cycioalkyl mit 3 bis 7 Kohlenstoffen, Alkoxy mit 1 bis 4 Kohienstoffen, Alkythio mit 1 bis 4 Kohlenstoffen
oder Trifluormethy! ist; oder

X und Y, wenn zusammen genommen, eine 4,5-, 5,6- oder 6,7-Methylendioxygruppe oder eine 4,5-,
5.6- oder 6,7-Ethylendioxygruppe sind:

und R Wasserstoff oder —CO—R" ist, worin

R' Alkyi mit 1 bis 6 Kohlenstoffen, Cycloalkyl mit 3 bis 7 Kohlenstoffen, Cycloalkenyl mit 4 bis 7
Kohlenstoffen, Phenyl, substituiertes Phenyl, Phenylalkyl mit 1 bis 3 Kohlenstoffen in dem Alkyl, {subst.-
Phenyi)alkyl mit 1 bis 3 Kohlenstoffen im Alkyi, Phenoxyalkyl mit 1 bis 3 Kohlenstoffen im Alky!, (subst.-
Phenoxylatkyl mit 1 bis 3 Kohlenstoffen im Alkyl, (Thiophenoxylatkyl mit 1 bis 3 Kohlenstoffen im Alkyl,
Naphthy!, Bicyclo[2.2.1}heptan-2-yl, Bicyclo[2.2.1lhept-5-en-2-yl oder —{CH,),—Q—R"® ist; worin der
Substituent an dem substituierten Phenyl, dem (subst.-Phenyl}alky! und dem (subst.-Phenoxy)alkyi Fluor,
8rom, Chlor, Alkyl mit 1 bis 4 Kohlenstoffen, Alkoxy mit 1 bis 4 Kohlenstoffen oder Trifluormethyl ist, n
Null, 1 oder 2 ist, Q ein zweiwertiger Rest, abgeieitet von einer Verbindung, ausgewihit unter Furan,
Thiophen, Pyrrol, Pyrazol, Imidazol, Thiazol, lsothiazol, Oxazol, lsoxazol, 1,2,3-Thiadiazole, 1,3,4-
Thiadiazole, 1,2,5-Thiadiazol, Tetrahydrofuran, Tetrahydrothiophen, Tetrahydropyran,
Tetrahydrothiopyran, Pyridin, Pyrimidin, Pyrazin, Benzolblfuran und Benzolblthiophen, ist und R°
Wassaerstotf oder Alkyl mit 1 bis 3 Kohlenstoffen ist.

2. Verbindung nach Anspruch 1, dadurch gekennzeichnet, daB8 X Wasserstoff. 5-Chlor, 5-Fluor cder 5-
Trifluormethyl ist, Y Wasserstoff, 6-Chior, 6-Fluor oder 6-Trifluormethyl ist und R Wasserstoff ist.

3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, da X 5-Chlor ist und Y Wasserstoff ist.

4. Verbindung nach Anspruch 1, dadurch gekennzeichnet, dal X Wasserstoff, 5-Chlor, 5-Fluor oder 5-
Trifluormathyl ist, Y Wasserstoff, 6-Chior, 6-Fluor oder 6-Trifluormethyt ist und R —CO—R" ist, worin R’
Benzyl, 2-Furyl, 2-Thienyi, {2-Furyl)-methyl oder (2-Thienyl)methyl ist.

5. Verbindung nach Anspruch 4, dadurch gekennzeichnet, daR® X 5-Chior ist Y Wasserstoff ist und R' 2-
Thianyt ist.
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6. Verfahren zur Herstellung einer Verbindung der Formel

X

N

(': III
|

worin

X Wasserstoff, Fluor, Chlor, Brom, Alkyl mit 1 bis 4 Kohlenstoffen, Cycloalkyl mit 3 bis 7 Kohlenstoffen,
Alkoxy mit 1 bis 4 Kohlenstoffen, Alkythio mit 1 bis 4 Kohlenstoffen, Trifluormethyl, Alkylsulfinyl mit 1 bis 4
Kohienstoffen, Alkylsulfonyl mit 1 bis 4 Kohlenstoffen, Nitro, Phenyl, Alkanoyl mit 2 bis 4 Kohlenstoffen
Benzoyi, Thenoyl, Alkanamido mit 2 bis 4 Kohienstoffen, Benzamido oder N,N-Dialkylsulfamoyl mit 1 bis 3
Kohtenstoffen in jedem der Alkyle; und Y Wasserstoff, Fluor, Chlor, Brom, Alkyl mit 1 bis 4 Kohlenstoffen,
Cycloalk! mit 3 bis 7 Kohtenstoffen, Aikoxy mit 1 bis 4 Kohlenstoffen, Alkythio mit 1 bis 4 Kohienstoffen
oder Trifluormaethyl ist; oder

X und Y, wenn zusammen genommen, eine 4,5-, 5,6- oder 6,7-Methylendioxygruppe ode. gine 4,5-,
5,6- oder 6.7-Ethylendioxygruppe sind:

und R Wasserstoff oder —CO—R" ist, worin

R' Alkyt mit 1 bis 6 Kohlenstoffen, Cycloalkyl mit 3 bis 7 Kohlenstotfen, Cycloaikenyl mit 4 bis 7
Kohlenstotten, Phenyi, substituiertes Phenyl, Phenylalkyl mit 1 bis 3 Kohlenstoffen in dem Alkyi, (subst.-
Phenyl)alkyl mit 1 bis 3 Kohlenstoffen im Alkyl, Phenoxyalkyl mit 1 bis 3 Kohienstoffen im Alkyl, (subst.-
Phenoxylalkyl mit 1 bis 3 Kohlenstoffen im Alkyt, (Thiophenoxy)alkyl mit 1 bis 3 Kohtenstoffen im Alkyl,
Naphthyl, Bicycio{2.2.1]heptan-2-y!, Bicyclo{2.2.1]hept-5-en-2-yi oder —{CH,},—Q—R* ist; worin der
Substituent an dem substituierten Phenyl, dem (subst.-Phenyl)alkyl und dem {subst.-Phenoxy)alkyl Fluar,
8rom, Chior, Alky) mit 1 bis 4 Kohlenstoffen, Alkoxy mit 1 bis 4 Kohlenstoffen aoder Trifluormaethyl ist, n
Null, 1 oder 2 ist, Q ein zweiwertiger Rest, abgeleitet von einer Verbindung, ausgewahit unter Furan,
Thiophen, Pyrrol, Pyrazol, Imidazol, Thiazol, Isothiazol, Oxazol, Isoxazo!l, 1,2,3-Thiadiazol, 1,3,4-Thiadiazole,
1.2,5-Thiadiazol, Tetrahydrofuran, Tetrahydrothiophen, Tetrahydropyran, Tetrahydrothiopyran, Pyridin,
Pyrimidin, Pyrazin, Benzol{b)furan und Benzo[bjthiophen, ist und R® Wasserstoff oder Alky! mit 1 bis 3
Kohienstoften ist, welches umfalt das Hydrolysieren einer Verbindung der Formel

y R

1

C=0

, I
NH

s0,C1

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daf} die Hydrolyse im wesentlichen nur mit

Wasser durchgefihrt wird. .
8. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dafl die Hydrolyse unter Verwendung einer

wassrigen anorganischen oder organischen Siure durchgefihrt wird.

9. Vertahren nach irgendeinem der Anspriche 6 bis 8, dadurch gekennzeichnet, dal X Wasserstoff, 5-
Chlor, 5-Fluor oder 5-Trifluormethy! ist, Y Wasserstoff, 6-Chlor, 6-Fluor oder 6-Trifluormethyl ist und R
CO-—R’ ist, worin R' Banzyl, 2-Furyl, 2-Thienyl, (2-Furyl)methyi oder (2-Thienyllmethy! ist.

10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, daR X 5-Chlor ist, Y Wasserstoff ist und R 2-
Thienyl isi.

11. Verfahren zur Herstellung siner Verbindung der Formel (1) gemal Anspruch 1, weiches umfaf3t das
Umsetzen einar Verbindung der Formel

worin X, Y und R wie in Anspruch 1 definiert sind, mit Chlorsulfonylisocyanat.
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Patontamprﬁdhe fiir den Vertragsstaat: AT

1. Verfahren 2ur Herstellung einer Verbindung de+ Formel

III

worin

X Wasserstoff, Fiuor, Chlor, Brom, Alkyl mit 1 bis 4 Kohienstoffen, Cycloalkyl mit 3 bis 7 Kohlenstoffen,
Alkoxy mit 1 bis 4 Kohlenstoffen, Alkylthio mit 1 bis 4 Kohlenstoffen, Trifluormethyl, Alkyisulfiny) mit 1 bis 4
Kohlenstoffan, Atkyisulfonyl mit 1 bis 4 Kohlenstoffen, Nitro, Phenyl, Alkanoy! mit 2 bis 4 Kohlenstoffen,
Benzoyl, Thenoy!, Alkanamido mit 2 bis 4 Kohlenstoffen, Benzamido oder N.N-Dialkylsulfamoyl mit 1 bis 3
Kohlenstoffen in jedem der Alkyle; und Y Wassarstoff, Fluor, Chior, Brom, Alkyl mit 1 bis 4 Kohis:1stoffen,
Cycloalkl mit 3 bis 7 Kohienstoffen, Alkoxy mit 1 bis 4 Kohlenstoffen, Alkythio mit 1 bis 4 Kohinstoffen
oder Trifluormaethyl ist: oder . :

X und Y, wenn zusammen genommen, gine 4,5-, 5,6- oder 6,7-Methylendioxygruppe oder eine 4,5-,
5,6- oder 6,7-Ethylendioxygruppe sind:

und R Wasserstoff oder —CO—R’ ist, worin '

R' Alkyl mit 1 bis 6 Kohlenstoffen, Cycloalkyl mit 3 bis 7 Kohlenstoffen, Cycloalkenyl mit 4 bis 7
Kohlenstoffen, Phenyl, substituiertes Phenyl, Phenylaikyl mit 1 bis 3 Kohlenstoffen in dem Alkyi, {subst.-
Phenyl)alkyl mit 1 bis 3 Kohlenstoffen im Alkyl, Phenoxyalkyl mit 1 bis 3 Kohlenstoffen im Alkyl, (subst.-
Phenoxy)alkyl mit 1 bis 3 Kohlenstotfen im Alkyl, (Thiophenoxy)alkyl mit 1 bis 3 Kohlenstoffen im Alkyl,
Naphthyi, Bicyclo[2.2.1]heptan-2-y, Bicyclo[2.2.1)hept-5-en-2-yl oder —{CH,),—Q—R" ist; worin der
Substituent an dem substituierten Phenyl, dem (subst.-Phenyl)alkyi und dem {subst.-Phenoxy}alkyl Fluor,
Brom, Chior, Atky! mit 1 bis 4 Kohlenstoffen, Alkoxy mit 1 bis 4 Kohlenstotfen oder Trifluormethyi ist, n
Null, 1 oder 2 ist, Q ein zweiwertiger Rest, abgeleitet von einer Verbindung, ausgewshlt unter Furan,
Thiophen, Pyrrol, Pyrazol, Imidazol, Thiazol, Isothiazol, Oxazol, Isoxazol, 1,2,3-Thiadiazole, 1,3.4-
Thiadiazole, 1.2,5-Thiadiazoi, Tetrahydrofuran, Tetrahydrothiophen, Tetrahydropyran,
Tetrahydrothiopyran, Pyridin, Pyrimidin, Pyrazin, Benzo{b}furan und Benzolbjthiophen, ist und R°
Wasserstoff oder Alkyl mit 1 bis 3 Kohlenstoffen ist, weiches umfaBt das Hydrolysieren einer Verbindung
der Formel

X R
Y
N (]
|
fo
!'!H
50 2c1

I1

2. Verfahren nach Anspruch 1, worin X und Y jeweils Wasserstoff, Fiuor, Chlor, Brom, Alkyl mit 1 Lis 4
Kohlenstotfen, Alkoxy mit t bis 4 Kohlenstoffen, Alkythio mit 1 bis 4 Kohlenstoffen, Nitro oder
Trifluormethyl sind, oder .

X und Y, wenn zusammen genommen, eine 4,5-, 5,6- oder 6,7-Methylendioxygruppe sind und R
Wasserstoff oder —CO—R! ist, worin

R Alkyl mit 1 bi 6 Kohlenstoffan, Cycloatkyl mit 3 bi§ 7 Kohlenstoffen, Phenyl, substituiertes Phenyl,
Phenylalkyl mit 1 bis 3 Kohlenstoffen im Alkyl, Phenoxyalkyl mit 1 bis 3 Kohlenstoffen im Alkyl, {subst.-
Phenoxy)alkyl mit 1 bis 3 Kohienstoffen im Alkyl, Furyl, Thienyl Alkylfuryl mit 1 bis 3 Kohlenstoffen im
Alkyl, Alkyithienyl mit 1 bis 3 Kohlenstoffen im Alkyl, Furylalky! mit 1 bis 3 Kohlenstoffen im Alkyl,
Trianyialkyl mit 1 bis 3 Kohlenstoffen im Alkyl oder Bicyclo{2.2.1]heptan-2-yl ist; worin der Substituent an
dem substituierten Phenylgruppe und an der substituierten Phenoxygruppe aus der Gruppe bestehend aus
Fluor, Chlor, Brom, Alkyl mit 1 bis 4 Kohienstoffen und Alkoxy mit 1 bis 4 Kohlenstoffen ausgewahlt ist.

3. Verfahren nach Anspruch 1 oder 2, gekennzeichnet dadurch, da3 die Hydrolyse praktisch alleine mit
Wasser durchgefGhrt wird.

4. Verfahren nach Anspruch 1 oder 2, gekennzeichnet dadurch, dai die Hvdrolyse unter Verwendung
einer wiissrigen anorganischen oder organischen Saure durchgefihrt wird.

5. Verfahren nach Anspruch 4, gekennzeichnet, dadurch, dalk die anorganische oder arganische Saure
unter Salz-, Schwefei-, Phosphor-, Essig-, Ameisen-, Zitronen- und Benzoesdure ausgewadhit wird.
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6. Vartahren nach Anspruch 4 oder 5, gekennzeichnet dadurch, daf8 die anorganische oder organische
Saure in einer Konzentration im Bereich von 1-mo's: dis 6-molar verwendet wird.

7. Verfahren nach irgendeinem der Anspriiche 1 bis 6, gekennzeichnet dadurch, da X Wasserstoff, 5-
Chlor, 5-Fluor oder 5-Trifluormethy!, Y Wasserstoff, 6-Chlor, 6-Fluor oder 6-Trifluormethyl, und R
Wasserstoff ist.

8. Verfahren nach Anspruch 7, gekennzeichnet, dadurch, da8 X 5-Chlor und Y Wasserstoff ist.

9. Verfahren nach irgendeinem der Anspriiche 1 bis 6, gekennzeichnet dadurch, dal X Wasserstoft, 5-
Chlor, 5-Fluor oder 5-Trifluormethy!, ¥ Wasserstoff, 6-Chlor, 6-Fluor oder 6-Trifluormethyl, und R CcO—R'
ist. worin R' Benzyl, 2-Furyl, 2-Thicayl, (2-Furylimethy! oder {2-Thienylimethyl ist.

*0. Verfahren nach Anspruch 9, gekennzeichnet dadurch, daR X 5-Chlor, Y Wasserstoff und R' 2-

Thienyl ist.

11. Verfahren zur Herstellung einer Verbindung der Formel (il} gemaR Definition in Anspruch 1,

welches umfaBt das Umsetzen einer Verbindung der Formel

X
R
Y

I

N o]

worin X, Y uynd R wie in Anspruch 1 definiert sind, mit Chlorsulfonylisocyanat.

12. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, gekennzeichnet durch das
Herstellen einer Verbindung der Formel (Iil) gem#B Definition in Anspruch 1, in welcher R —COR?’ it worin
R’ wie in Anspruch 1 definiert ist, nach einem Verfahren gemaB Anspruch 1, gefolgt vom Mischen des so
hergesteliten Produktes mit einem pharmazeutisch annehmbaren Verdiinnungsmittel oder Tréger.

Revendications pour les Etats contractants: BE CH DE FR GB IT L} LU NL SE

1. Composé de formule:

I

o
l|ﬂ'l
S0,C1

IX

dans laquelle:

X représente I'hydrogéne, un radical fluoro, chloro, bromo, alkyle ayant de 1 & 4 atomes de carbone,
cycloaikyle ayant de 3 3 7 atomes de carbone, alcoxy ayant de 1 4 4 atomes de carbone, alkylthio ayant de 1
& 4 atomes de carbone, trifluorométhyle, alkylsulfinyle ayant de 1 a 4 atomes de carbone, alkylsulfonyle
ayant de 1 & 4 atomes de carbone, nitro, phényle, alkanoyle ayant de 2 & 4 atomes de carbone, benzovyle,
thénoyle, aicanamido ayant de 2 & 4 atomes de carbone, benzamido ou N, N-dialkylsulfamoyle ayant dela
3 atomes de carbone dans chacun desdits groupes alkyle; est Y représente I'hydrogéne ou un radical
fluoro, chloro, bromo, alkyle ayant de 1 & 4 atomes de carbone, cycloalkyle ayant de 3 3 7 atomes de
carbone, alcoxy atant de 1 & 4 atomes de carbone, alkylthic ayant de 1 & 4 atomes de carbone ou
trifluorométhyle;

ou X et Y, lorsqu’ils sont pris ensemble, représentent un groupe 4,5-, 5,6- ou 6,7-méthylenedioxy ou
un groupe 4,5-, 5,6- ou 6,7-8thylénedioxy;

ot R représente 'hydrogéne ou une groupe —CO—R’, dans lequel R' est un groupe alkyle ayant de1a
6 atomes de carbone, cycloalkyle ayant de 3 & 7 atomes de carbone, cycloalkényle ayant de 4 & 7 atomes de
carbone, phényle, phényle substitué, phénylalkyle ayant de 1 & 3 atomes de carbone, {(phényle
substitud)aikyle ayant de 1 & 3 atomes de carbone dans ledit groupe alkyle, phénoxyalkyle ayant de 1 a3
atomes de carbone dans ledit groupe alkyle, (phénoxy substituélalkyle ayant de 1 4 3 atomes de carbone
dans ledit groupe alkyle, {thiophénoxy)alkyle ayant de 1 & 3 atomes de carbone dans ledit groupe alkyle,
naphtyle, bicyclo(2.2.1.)-heptan-2-yle, bicyclo{2.2.1)hept-5-en-2-yle ou —{(CH,),—Q—R";

dans lequel le substituant sur ledit groupe phényle substitué, ledit groupe (phényle substituélalkyle et
ledit groupe (phénoxy substituélalkyle est un groupe flucro, chloro, bromo, 'kyle ayant de 1 a 4 atomes de
carbone, alcoxy ayant de 1 3 4 atomes de carbone ou trifluorométhyle; n représente zéro, 1 ou 2; Q estun
radical divalent derivant d’'un composé choisi parmi le furane, le thiophéne, ie pyrrole, le pyrazole,
I'imidazole, le thiazole, I'isothiazole, I'oxazole, I'isoxazole, le 1,2,3-thiadiazole, le 1,3,4-thiadiazole, le 1,2,5-
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thiadiazole, le tétfahvdrofurane, le tétrahydrothiophéne, le tétrahydropyrane, le tétrahydrothiopyra'ne, la
pyridine, 13 pyrimidine, la pyrazine, le benzolb)fura~- ou le benzo(bjthiophéne; et R° représente
I'hydrogéne ou un groupe alkyle ayant de 1 3 3 atomes =@ carbone.
2. Composé selon la revendication 1, caractérisé en ce que X représente 'hydrogéne, un groupe 5-
5 chloro, 5-fluoro ou 5-trifluorométhyle; Y représente I'hydrogéne ou un groupe, 6-chloro, 6-fluoro ou 6-
triftuorométhyle; et R représente I'hydrogénu.
3. Composé selon la revendication 2, caractérisé en ce que X est un groupe 5-chloro et Y représente
Yhydrogéne.
4. Composé selon la revendication 1, caractérisé en ce que X représente I'hydrogéne ou un groupe 5-
to ~chloro. 5-fluoro ou 5-trifluorométhyle; Y représente I'hydrogéne ou un groupe, 6-chloro, 6-fluoro ou 6-
ifluoromethyle; et R est un groupe —CO—R', dans lequel R' est un radical benzyle, 2-furyle, 2-thiényie, {2-
turyliméthyie ou (2-thiényliméthyle.
5. Composé saeton 1a revendication 4, caractérisé en ce que X est und groupe 5-chloro; Y représente
Fhydrogéne et R' est un groupe 2-thiényle.

5 Procédé de prépartion d'un composé de formule:
X
R
Y
20 ? 0
£=0 11X
NHz

25 dans laquelle
X représente I'hydrogéne ou un radical fluoro, chioro, bromo, alkyle ayant de 1 4 4 atomes de carbone,
cycloalkyle ayant de 3 4 7 atomes de carbone, alcoxy ayant de 1 a 4 atomes de carbone, alkylthio ayant de 1
s 4 atomes de carbone, trifluorométhyle, alkylsulfinyle ayant de 1 & 4 atomes de carbone, aikylsulfonyle
ayant de 1 & 4 atomes de carbone, nitro, phényle, alkanoyle ayant de 2 3 4 atomes de carbone, benzoyld,

30 thenoyle, alkanamido ayant de 2 4 4 atomes de carbone, benzamido ou N.N-dialkylsulfamoyle ayantde 1 3

-2 atomes de carbone dans chacun desdits groupes alkyle: est Y représente I'hydrogéne ou un groupe

~ soro, chloro, bromo, atkyle ayant de 1 & 4 stomes de carbone, cycloalkyle ayant de 3 & 7 atormes de
carbone, alcoxy atant de 1 & 4 atomes de carbone, alkylthio ayant de 1 4 4 atomes de carbone ou
trifluorométhyie; '

35 ou X et Y, lorsqu'ils sont pris ensembie, représentent un groupe 4.5-, 5,6-- ou 6,7-méthylénedioxy ou
un groupe 4,5-, 5,6- ou 6,7-éthylénedioxy;

et R représente I'hydrogéne ou une groupe —CO—R!, dans lequal
R' st un groupe alkyle ayant de 1 A 6 atomes de carbone, cycloalkyle ayant de 3 & 7 atomes de
carbone, cyctoalkénylie ayant de 4 & 7 atomes de carbone, phényle, phényle substitué, phénylalkyle ayant
+0 de 1 4 3 atomes de carbone dans ledit groupe alkyle, (phényle substituélalkyle ayant de 1 4 3 atomes de
carbone dans ledit groupe alkyle, phénoxyalkyle ayant de 1 & 3 atomes de carbone dans ledit groupe alkyle,
{phenoxy substitué)alkyle ayant de 1 & 3 atomes de carbone dans ledit groupe aikyle, (thiophénoxy)alkyle
avant de 1 & 3 atomes de carbone dans ledit groupe alkyle, naphtyle, bicyclo(2.2.1.}-heptan-2-yle,
bicycio(2.2.1)hept-5-en-2-yie ou —(CH,),—Q—R®;

45 dans tequel le substituant sur ledit groupe phényle substitué, ledit groupe {phényle substitué)atkyle est
ledit groupe (phénoxy substitud)alkyle est un radical fluoro, chloro, bromo, alkyle ayant de 1 3 4 atomes de
carbone, alcoxy ayant de 1 & 4 atomes de carbone ou triflucrométhyle; n représente zéro, 1 ou 2; Q estun
radical divalent dérivée d’'un composé choisi parmi le furane, le thiophéne, le pyrrole, e pyrazole,
Fimidazole, le thiazole, I'isothiazole, I'oxazole, I'isoxazole, le 1.2.3-thiadiazole, le 1,3.4-thiadiazole, le 1,2,5-

so thiadiazole, le tétrahydrofurane, le tétrahydrothiophéne, le tétrahydropyrane, le tétrahydrothiopyrane, la
pyridine. la pyrimidine, la pyrazine, ie benzo(b)furane ou le benzo(blthiophéne; et R® représente
I'hydrogéne ou un groupe alkyle ayant de 1 3 3 atomes de carbone;

qui consiste & hydrolyser un composé de formule:

55
X R
Y
N e
)
60 Ca0
| 11
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7. Procédé selon la revendication 6, caractérisé en ce que I’hydrolyse 8st mise en ceuvre sensiblemaent

dans 'eau seule. o, .
8. Procddsé selon la revendication 6, caractérisé en ce que I'hydrolyse est mise en oeuvre en utilisant un

acide inorganique ou organique agqueux.

9. Procédé selon I'une quelconque des revendications € & 8, caractérisé en ce que X représente
hydrogéne, un radical 5-chloro, 5-fluoro ou S-trifluorométhyie; Y représente I'hydrogéne, un radical 6-
chloro, 6-fluoro ou 6-trifluorométhyle; et R est un groupe CO—R', ot R' et un radical benzyle, 2-furyi, 2-
thiényle, [2-furyl)methyle ou (2-thiényliméthyle.

10. Procédé selon la revendication 9, caractérisé en ce que X représente un groupe S-chloro, Y

représente I'hydrogéne et R' représente un groupe 2-thiényle.
11. Procédé de préparation d’'un composé de formule (1)) selon la revendication 1, qui consists a faire

réagir un composé de formule:

. X
R
Y
y~Ne I
H
dans laquelle X, Y et R sont tels gue définis dans la revendication 1, avec I'isocyanate de chlorosulfonyle.
Revendications pour I'Etat contractant: AT
1. Procédé de préparation d'un composé de formule:
X
R
Y
T 0 111
geo
NHZ

dans laquelle: ‘
X représente I'hydrogéne, ou un groupe fluoro, chloro, bromo, alkyle ayant de 1 a 4 atomes de

carbone, cycloalkyle ayant de 3 3 7 atomes de carbone, alcoxy ayant de 1 a 4 atomes de carbone, alkyithio
ayant de 1 a 4 atomes de carbone, trifluorométhyle, alkylsulfinyle ayant de 1 a 4 atomes de carbone,
alkylsulfonyle ayant de 1 a 4 atomes de carbone, nitro, phényl, alkanoyle ayant de 2 a 4 atomes de carbone,
benzoyle, thénoyle, alcanamido ayant de 2 & 4 atomes de carbone, benzamido ou N.N-dialkylsuifamoyte
ayant de 1 3 3 atomes de carbone dans chacun desdits groupes alkyle; est Y représente I'hydrogéne ou un
radical fluoro, chloro, bromo, alkyle ayant de 1 & 4 atomes de carbone, cycloalkyle ayant de 3 3 7 atomes de
carbone, alcoxy ayant de 1 3 4 atomes de carbone, alkylthio ayant de 1 a 4 atomes de carbone ou
trifluorométhyle;

ou X et Y, lorsqu’ils sont pris ensemble, représentent un groupe 4,5-, 5,6- ou 6,7-méthyiénedioxy ou un
groupe 4,5-, 5,6- ou 6,7-éthylénedioxy;

et R représente I'hydrogéne ou une groupe —CO—R', dans lequel

R' est un groupe alkyle ayant de 1 a 6 atomes de carbone, cycloalkyle ayant de 3 4 7 atomes de
carbone, cycloalkényle ayant de 4 & 7 atomes de carbone, phényle, phényle substitué, phénylalkyle ayant
de 1 a 3 atomes de carbone dans ledit groupe alkyle, {phényle substituélalkyle ayant de 1 2 3 atomes de
carbone dans ledit groupe alkyle, phénoxyalkyle ayant de 1 3 3 atomes de carbone dans ledit groupe alkyle,
{phénoxy substitué)alkyle ayant de 1 3 3 atomes de carbone dans ledit groupe alkyle, (thiophénoxy)alkyle
ayant de 1 2 3 atomes de carbone dans ledit groupe alkyie, naphtyle, bicyclo(2.2.1.)-heptan-2-yle,
bicyclo(2.2.1)hept-5-en-2-yle ou —(CH,),—Q0—R"; )

dans lequei le substituant sur ledit groupe phényle substitué, ledit groupe {phényle substitué)alkyle et
ledit groupe {phénoxy substitué)alkyl est un radical fluoro, chloro, bromo, alkyle ayan: de 1 a 4 atomes de
carbone, alcoxy ayant de 1 a 4 atomes de carbone ou triflucrométhyle; n représente zéro, 1 ou 2; Q estun
radical divalent dérivé d’un composé choisi parmi le furane, le thiophéne, ie pyrrole, le pyrazole,
t'imidazole, le thiazole, l'isothiazole, |'oxazole, I'isoxazole, le 1,2,3-thiadiazole, le 1,3,4-thiadiazole, le 1,2,5-
thiadiazole, le tétrahydrofurane, le tétrahydrothiophéne, le tétrahydropyrane, le tétrahydrothiopyrane, la
pyridine, le pyrimidine, la pyrazine, le benzo(blfurane ou le benzo(bjthiophéne: et R° représente
'hydrogéne ou un groupe alkyle ayant de 1 3 3 atomes de carbone;
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qui consistq 4 hydrolyser un composé de formule:

II

2. Procédé selon ia revendication 1, dans lequel:

X et Y représentent chacun I'hydrogéne un radical fluoro, ¢hloro, bromo, alkyle ayantde 1 a 4 atomes
de carbone, alcoxy ayant de 1 & 4 atomes de carbone, alkylthio ayant de 1 3 4 atomes de carbone, nitro ou
trifluorométhyle; ou X et v, lorsqu’ils sont pris ensemble, représentent un groupe 4,5-, 5,6- ou 6,7-
méthylénedioxy;

et R représente I'hydrogéne ou un groupe —CO-~-R', dans lequel

R' est un groupe alkyle ayant de 1 &4 6 atomes de carbone, cycloalkyle ayant de 3 3 7 atomes de
carbone, phényle, phényle substitué, phénylalkyle ayant de 1 3 3 atomes de carbone, dans ledit groupe
alkyle, phénoxyalkyle ayant de 1 a 3 atomes de carbone dans fedit groupe alkyle, {phénoxy substitué)alkyle
ayantde 14 3 atomes de carbone dans ledit groupe alkyle, furyle, thiényle, alkyifuryle ayant de 12 3 atomes
de carbone dans ledit groupe alkyle, alkylthiényle ayant de 1 & 3 atomes de carbone dans ledit groupe
alkyte, furyialkyle ayant de 1 4 3 atomes de carbone dans ledit groupe alkyle, thiénylalkyle ayant de 1 3 3
atomes de carbone dans ledit groupe alkyle ou bicyclo(2.2.1.)-heptan-2-yle;

dans lequel le substituant sur ledit groupe phényle substitué et ledit groupe phénoxy substitué est
choisi dans le groupe comprenant les radicaux fluoro, chloro, bromo, alkyle ayant de 1 3 4 atomes de
carbone et alcoxy ayant de 1 A 4 atomes. :

3. Procédé selon la revendication 1 ou 2, caractérisé en ce que I'hydrolye est mise en oeuvre
sensibiement dans I'sau seule.

4. Procédé selon la revendication 1 ou 2, caractérisé en ce que I'hydrolyse est mis en oeuvre en utilisant
un acide inorganique ou organique aqueux.

5. Procédé selon la revendication 4, caractérisé en ce que ledit acide inorganique ou organique et choisi
parmi les acides chlorhydrique, sulfurique, phosphorique, acétique, formique, citrique et benzoique.

6. Procédé selon la revendication 4 ou 5, caractérisé en ce que ledit acide inorganique ou organique et
utilisé & une concentration dans la gamme allant de 1 molaire & 6 molaires. .

7. Procédé selon I'une queiconque des revendications 1 3 6, caractérisé en ce que X représente
Fhydrogéne, un radical 5-chlaro, 5-fluoro ou 5-trifluorométhyle; Y représente I'hdyrogéne, ou un radical 6-
chioro, 6-fluoro ou 6-trifluorométhyle; et R représente I'hydrogéne.

8. Procédé selon la revendication 7, caractérisé en ce que X et un radical 5-chloro, 5-flucro et Y
représente I'hydrogéne.

9. Procédé selon I'une quelcongque des revendications 1 3 6, caractérisé en ce que X représente

I'hydrogéne, un radical 5-chlor. » S-fluoro ou 5-trifluorométhyle; Y représente 'hdyrogéne, un radical 6-

chioro, 6-fltuoro ou 6-trifluorométhyie; et R est un groupe -—CO—R’, dans lequel R' est un radical benzyle,
2-furyle, 2-thiényle, (2-furyliméthyle ou (2-thiényliméthyle. :

10. Procédé selon la revendication 9, caractérisé en ce que X est un radical S-chloro; Y représente
I'hydrogéne et R' est un groupe 2-thiényle.

11. Procédé de préparation d’un composé de formule (Il) seion Ia revendication 1, caractérisé en ce
qu’'il consiste 3 faire réagir un composé de formule:

X

!;l 0
H

dans laquelle X, Y et R sont tels que définis dans la revendication 1, avec de I'isocyanate de chlorosylfonyle.

12. Procédé de préparation d'une composition pharmaceutique, caractéri. par la préparatu?n d'un
composé de formule (Ilf) tef que défini dans !a revendication 1, dans lequel R représente —COR', o R’ est
tel que défini dans la revendication 1, par un procédé selon ia revendication 1, suivi du mélange du produit
ainsi obtenu avec un diluant ou un véhicule pharmaceutiquement acceptabie.
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