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(57) Abstract

Compounds of the formula (I) in which A is oxygen, sulphur or NH, B is a group of the formula (Ia) or (It); and the other variables
have the meaning given in ¢laim 1, may be used as inhibitors of the enzyme ¢yclo-oxygenase II.

'] (57) Zusammenfassung

Verbindungen der Formel (1), in der A Sauerstoff, Schwefel oder NH, B eine Gruppe der Formel (Ila) oder (Ilb) bedeuten; und die
¥ | anderen Variablen die in dem Anspruch 1 angegebene Bedeutung haben; sind verwendbar als Hemmer des Enzym Cyclooxygenase I
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DERIVATIVES OF BENZOSULPHONAMIDES AS INHIBITORS
OF THE ENZYME CYCLOOXYGENASE II

The invention relateg to new derivatives of
bernzenesulphonic acids having anti-inflammatory

activity.

Prostaglandins play a crucial part in inflammatory
processes and the inhibition of prostaglandin formationm,
particularly the formation of PGG,, PGH, and PGE, is the
property commen to anti-inflammatory compounds. The
known non-stercoidal anti-inflammatory drugs (NSAIDs)
which reduce prostaglandin-induced pain and swelling in
inflammatory processes also influence prostaglandin-
regulated processes which do not accompany inflammatory
procesges. Therefore, the majority of known NSAIDs
cauge undesirable side effects at higher doses,
sometimes even life-threatening ulcers, particularly
gastric ulcers, gastric bleeds and the like. This
seriously restricts the therapeutic potential of these

compounds .

Mosgt known NSAIDs inhibit the formation of
prostaglandins by inhibiting enzymes in human
arachidonic acid metabolism, particularly by inhibiting
the enzyme cyclooxygenase (COX). An enzyme of human
arachidonic metabolism which has only recently been
discovered is the enzyme cyclooxygenase II (COX-2).
(Proc. Natl. Acad. Sci. USA, B9, 7384, 1992). COX-2 is
induced by cytokines or endotoxins. The discovery of
this inducible enzyme which plays a decigive role in
inflammatory processes opens up the possibility of
searching for selectively acting compounds with an anti-
inflammatory effect which will inhibit the inflammatory

process more effectively without influencing other
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prostaglandin-regulated processes and at the same time

having fewer and less severe side effects.

From WO 94/13635, 5-methylsulphonamide-1-indanones are
known which inhibit the enzyme cyclooxygenase II and can
therefore be used for the treatment of inflammatory
processes. The potential and side effects of these
compounds have not yet been fully investigated.
Moreover, these known compounds have poor solubility and
therefore have significant disadvantages in formulation
and use. Therefore, there ig still a need for new
cyclooxygenase II-sgelective compounds which are safe in
terms of their activity and side effects profile and are
effective in use in the treatment of inflammatory

processges.

The aim of the present invention was therefore to
prepare new non-steroidal anti-inflammatory drugs
(NSAIDs) which selectively inhibit cyclooxygenase IT
(COX-2) and therefore have less and less severe

undesirable side effects.

This aim was unexpectedly achieved by preparing new
derivatives of benzenesulphonic acids. Thesge new
compounds, by virtue of their selective effect on the
enzyme cyclooxygenase II, have excellent anti-
inflammatory, analgesic, anti-pyretic and anti-allergic
properties without having the extremely undesirable side

effects of the known anti-inflammatories.

The present invention therefore relates to compounds of
formula I
‘?1
A
o \
N B,
Nt
€ H 1




wherein
A denotes oxygen, sulphur or NH,
R, denotes a cycloalkyl, aryl or hetercaryl group
optionally monc- or polysubstituted by halogen,
5 alkyl, CF; or alkoxy
B denctes a group of formula IIa or IIb

= S(O)m V\/S(\O)m
N~

. 2 “ /N_Rz'
10 S f . >
R3 or

Ha Iib

R, and R; independently of each other denote hydrogen, an
15 optionally polyfluorinated alkyl radical, an aralkyl,
aryl or hetercaryl radical or a radical (CH;),-X,
or
R, and R; together with the N-atom denote a three- to
seven-membered, saturated, partially or totally
20 unsaturated heterocycle with one or more hetercatoms N,
C or S, which may optionally be substituted by oxo, an
alkyl, alkylaryl or aryl group or a group (CH,),-X,
R,' denotes hydrogen, an optionally polyfluorinated alkyl
group, an aralkyl, aryl or heterocaryl group or a group
25 (CH,} n-X,
wherein
X denotes halogen, NO,, -OR,, -COR,, -CO,R,, -OCO,R,,
-CN, -CONR,OR;, -CONR;R;, -SR,, -S{O)R,, -S(OJ,R,, -NR,R,,
-NHC(O)}R,, -NHS(O),R,
30 Z denotes -CH,-, -CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH=CH-,
-CH=CH-CH,-, -CH,-C0O-, -CO-CH,-, -NHCO-, -CONH-, -NHCH,-,
-CH,NH-, -N=CH-, -NHCH-, -CH,-CH,-NH-, -CH=CH-, >N-R.,
»>C=0, »>8(0)y,
R, and R; independently of each other denote hydrogen,
alkyl, aralkyl or aryl,
n is an integer from 0 to 6,
Rg ig a straight-chained or branched ¢, ,-alkyl group
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which may optionally be mono- or polysubstituted by
halogen or alkoxy, or R; denotes CF,, and

m denotes an integer from 0 to 2,

with the proviso that A does not represent O if R,
denctes CF,,

and the pharmaceutically acceptable salts thereof.

A denotes oxygen, sulphur or NH.

R; denotes a cycloalkyl group, e.g. a cyclohexyl or
¢yclopentyl group, an aryl group, such as a phenyl
group, or a heteroaryl group, e.g. a furyl, thienyl,
thiazolyl, imidazolyl, thiadiazolyl, pyridyl or
pyrazelyl group.

These groups may optionally be mono- or polysubstituted
by halegen, such as Cl, F or Br or by CF, or Cig-alkyl,
such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl or tert.-butyl or C,_,-alkoxy, such as nethoxy,
ethoxy, propoxy or butoxy.

R, and R; independently of each other denote hydrogen, an
optionally pelyfluorinated C.;-alkyl grcoup, such as
methyl, an ethyl, a propyl, an isopropyl, a butyl, an
isobutyl, a tert.-butyl, a pentyl, an isopentyl, a hexyl
or an isohexyl group, a group CF; or CFs;, an aralkyl
group having 1 to 4 carbon atoms in the alkyl chain,
such as a benzyl group, an ethylphenyl group, an aryl
group, e.g. a phenyl group, or a heteroaryl group, e.g.
a pyridyl group, a pyridazinyl group, a thienyl group, a
thiazolyl group or an isothiazolyl group.

R, and R, may also independently of each other denote a
group - (CH;),-X, wherein X denctes halogen, -NO,, -OR,,
-COR,, -COR,, -OCO,R,, -CN, -CONR,ORs, -CONR,R,, -SR,,
-S(0)Ry, -S(0);R,, -NR,R;, -NHC(O}R,, -NHS(Q),R,, and n isg
an integer from 0 to 6. Examples of such groups are
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haloalkyl groups, such as chloxromethyl, chloroethyl, the
group -CN, nitroalkyl groups, such as nitromethyl,
nitroethyl, cr cyancalkyl groups, such as cyanomethyl,
cyanopropyl, cyanchexyl, a hydroxy group or hydroxyalkyl
groups such as hydroxymethyl, hydroxyethyl,
hydroxypropyl or bis-hydroxymethyl-methyl. oOther
examples are alkoxy groups such as methoxy, ethoxy,
propoxy, butoxy, pentoxy, the groups methyloxy-ethyl,
ethyloxy-methyl, carboxylic acid groups such as
ethoxycarbonyl, methoxycarbonyl, acetyl, propionyl,
butyryl and iscbutyryl groups and the alkyl, aralkyl or
aryl-esters thereof, carbamoyl groups, oxycarbonyloxy
groups, such as ethoxycarbonyloxy group, carboximidie

acid groups, thiocarboxy groups and the like.

Z denotes -CH,-, -CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH=CH-,
-CH=CH-CH;-, -CH,-CO-, -CO-CH,-, -NHCO-, -CONH-, -NHCH,~,
-CH,NH-, -N=CH-, -NECH-, -CH,-CH,-NH-, -CH=CH-, >N-R,,
>C=0, >8(0),, wherein m denotes an integer from 0 to 2.

R,' denotes hydrogen, an optionally polyfluorinated
Cis~alkyl group such as methyl, an ethyl, a propyl. an
isopropyl, a butyl, an isobutyl, a tert.-butyl, a
pentyl, an isopentyl, a hexyl or an isohexyl group, a
group CF; or C;Fs, an aralkyl group having 1 to 4 carbon
atoms in the alkyl chain, such as a benzyl group, an
ethylphenyl group, an aryl group, such as a phenyl
group, or a hetercaryl group, such ag a pyridyl group, a
pyridazinyl group, a thienyl group, a thiazolyl group or
an isothiazolyl group.

R;' may also denote a group - (CH,),-X wherein X denotes
halogen, -NO,, -OR,, -COR,, -CO;R,, -OCOR,, -CN, -CONR,OR.,
~CONR4R;, -SR,, -S(0)R,, -S(O);R,, -NR,R;, -NHC(O}R,,
-NHS(0).R,, and n is an integer from 0 to §.

R, and R; independently of each other dencte hydrogen,
Ci¢-alkyl, aralkyl having 1 to 4 carbon atoms in the
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alkyl chain, such as benzyl, ethylphenyl or aryl, such
as phenyl.

Furthermore, R, and R; together with the N-atom may
denote a three- to seven-membered, saturated, partially
or totally unsaturated heterccycle having one or more
heterocatoms N, O or 3, which may optionally be
substituted by oxo, an alkyl, alkylaryl or aryl group or
a group (CHy),-X, wherein X denotes halogen, -NO;, -OR,,
-COR,, -CO;R;, -OCOR;, -CN, -CONR,OR;, -CONRR;, -SR,,
-8(0)Ry, -S(O);R,, -NR[R;, -NHC(O)R,, -NHS(O),R,, and n is

an integer from 0 to 6.

Examples of such rings include the morpholyl group, the
aziridinyl group, the azetidinyl group, the pyridyl
group, the pyrazolyl group, the thiazolyl group and the
like.

R; denotes a straight-chained or branched Ci-q-alkyl group
such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl or tert.-butyl. These groups may optionally be
mono- or polysubstituted by halcgen, e.g. ¢1, F or Br,
or by alkoxy, such as methoxy, ethoxy and the like.

The compounds according to the invention wherein R
denotes a group of formula IIa may be prepared by
reacting a compound of formula IIT

R,

A $0,Cl

T
So

oﬂ NH

Re 1

with a compound of formula IV

HNR,R, Iv
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20

or a salt thereof.

The reaction is preferably carried out in the presence
of a diluent or sclvent which ig inert under reaction
conditions, such as dioxan, tetrahydrofuran or the like.
The reaction Lemperature ranges from about -10°C to the
reflux temperature of the solvent or diluent, preferably

from -10°C to ambient temperature.
The starting compounds of formula TII may be prepared,

for example, according to the following reaction gcheme

or by other methods known to those gkilled in the art,

R, 7y R
\ i’
A O,Cl A CISO,H A SO,Cl
e CH3S‘2 ?[/O | L, O\/\\//
| g ' !L/
\/ RRITTERN 5.
N - S
Scheme 1
Moreover, the compounds of formula I wherein B denoteg a
group Tla may be prepared by the following reacticn
gcheme:
o . o : o
0=5-NH, 075-NH, 025-NH,
M-Chlorosuccinimide CH3CO00H ” 4-Chlerothiophenol
— —_— s
al a
NH, NH, *
: b TN
9 o
Q= S NH, 0=5-N1L, 0z 5 Ni,
a Fe w1 CH350,C1
I W S @
+ ST
R NH, ”:(\ _Nn

()’ %,
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The compounds according to the invention wherein B
denotes a greup of formula IIb may be prepared by
reacting a compound of formula v

NHR,

with an acid halide of sulphur, e.g. sulphuryl chloride.

The reaction is preferably carried out in the presence
of a diluent or solvent which is inert under reaction
conditions, such as dioxan, tetrahydrofuran or the like,
preferably in the presence of a catalyst, e.qg. aluminium
chloride. The reactien temperature ranges from about
-10°C to the reflux temperature of the solvent or
diluent, preferably from -10°C to ambient temperature.

The starting compounds of formula Vv may be prepared, for
example, according to the following reaction plan or by
other methods known to those skilled in the art.



9
O:.'.S—
OH O
CHO
5 *Hy
— - Q.0
NO., NH, T‘\"_ \
A - A R ~B 77850
R, R, i 0
10
Na_+ NHZ
N‘\N_ .
Na-azide ‘Triphenylphosphine
— O —_ 'O‘\ .
\\(; .0 S
. NH A, NH
15 . A
A <
R K,
Scheme 2
20 The compounds of formula I according to the invention
wherein B denotes a group of formula IIb may
alternatively be prepared as follows:
-u.‘ [} Ol
A CHO
e 25 +H CI1380,C1 o HNO
PR —2 — Y
e ~oO, INH, N
N ’ A A
« 2 " R‘lA R, R‘/
oH L HNO, i
R o (%M . , 2. §0,/CuCl, O‘S'N
R R 2 HN 3. KHy p
Sl 3 (‘)\ L0 —_ Yoz —_— 0 ?\‘,0
S S N S
N H i
tesuas H A H
PR R/ R'\
R| 1 1
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The compcounds of formula I obtained as described above
are acidic or basic compounds and can he converted into
their pharmaceutically acceptable salts with inorganic
Or organic bases or acids in the usual way. Salt
formation may be carried out, for example, by dissolving
a compound of formula T in a suitable solvent such as
water, acetone, acetonitrile, benzene,
dimethylformamide, dimethylsulphoxide, chloroform,
dioxan, methanol, ethanol, hexanol, ethyl acetate or in
an aliphatic ether, such as diethylether, or mixtures of
such solvents, adding an at least aquivalent quantity of
the desired base or acid, mixing thoroughly and, after
salt formation has ended, filtering off the pbrecipitated
salt, lyophiliging it or distilling the solvent off ip
vacuo. If desired, the salts may be recrystallised
after isolation.

Pharmaceutically acceptable salts are those with
inorganic acids such as hydrochloric acid, hydrobromic
acid, sulphuric acid, phosphoric acid or nitric acid, or
with organic acids such as citric acid, tartaric acid,
maleic acid, fumaric acid, sucecinic acid, malic acid,
methanesulphonic acid, aminosulphonic acid, acetic acid,
benzoic acid and the like. Pharmaceutically acceptable
salts are, for example, metal salts, particularly alkali
metal or alkaline earth metal salts such as sodium,
potassium, wagnesium or calcium salts. Other
pharmaceutical salts include, for example, the readily
crystallising ammonium salts. These are derived from
ammonia or organic amines such as mono-, di- or tri-
lower (alkyl, cycloalkyl or hydroxyalkyl) amines, lower
alkylenediamines or hydroxy- or aryl-lower alkylammonium
bases, e.g. methylamine, diethylamine, triethylamine,
ethylenediamine, tris- (hydroxymethyl)-aminomethane,
benzyltrimethylammonium-hydroxide and the like.

The new compounds are readily soluble and, by virtue of
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11
their selective effect on the enzyme cyclooxygenase 1, they exhibit excellent anti-
mflammatory, analgesic, anti-pyretic and anti-allergic properties, without having the
extremely undesirable side cffects of known anti-inflammatories,

In view of thesc pharmacological properties the new compounds may be used on their
OWD Or N conjunction with other active substances in the form of conventional galenic
preparalions as therapeutic agents for treating disorders or diseases which may be prevented,
treated or cured by inhibiting cyclooxygenase 11,

These disorders or diseascs include pain, fever and inflammation of various kinds, such
as rheumatic fever, symptoms which accompany influenza. influenza-like or ather viral
infections, headache and aching limbs, toothache, sprains, neuralgia, muscle inflammation,
Joint inflammation, inflammation of the skin of the joint, arthritis, theumatoid arthitis. other
rheumatic forms of inilammation of a degenerative type such as osteoarthritis, goul,
stiflening of the joints, spondylitis, bursitis, burns and injuries.

The invention therefore rclates to pharmaceutical preparations which contain the
compounds of formula 1 according to the invention or the salis thercof, on their own or mixed
with other therapeutically useful active substances, as wel} as conventional galenic adjuvants
and/or carriers or diluents.

Included in the scope of the method of the invention are freatments using compounds of
formula I in which A does represent O if Ry denotes CFs.

The ivention therefore also relates to a method for the treatment or prophylaxis of a
diseasc or disorder which can be cured or alleviated by inhibiting the enzyme
cyvelooxygenase I in a mammal requiring said treatment or prophylaxis, which method
includes or consists of administering to said mammal an effective amount of al lcast one

compound of fornula I

wherein
A denotes oxygen, sulfur or NH.
Ry denotes a eycloalkyl, aryl or heteroaryl group aptionally mono- or polysubstituted by

halogen, alkyl, CF; or alkoxy

B denotes a group of formula Ha or 1lb

IADAYLIBLIBERA 0241 T doc. Lzs
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11a

(ﬁ)m (o)

Jy ‘m
“N—-R, ®,
N—R;
or
Ja ITb

Rs and Ry independently of each other denotc hydrogen, an optionally polyfluorinated alkyl
radical, an aralkyl, arvt or heteroaryl radical or a radical (CTL),-X, or

Ry and R; together with the N-atom denotc a three- to seven-membered, saturated, partially
or wally unsaturated heterocycle with one or more heteroatoms N, O or 8, which may
optionally he substituted by oxo, an alkyl, alkylary! or aryl group or a group (CH;),-X,

R' denotes hydrogen, an optionally polyfluorinated alkyl group. an aratkyl, aryt or heteroary]
group or a group (CTH,) -X, wherein

X denotes halogen, NO,. -ORy, -CORy, -COR,. -OCOLR,, -CN, ~-CONR,OR;s., -CONR, R,
SRy, -S(OIRy, -S(O)R,, -NR R, -NIIC(O)R,, -NHS(O),R,

/. denotes -CHy-, -CH,-CHj-, -CH,-CH,-CH,-. -CH,-CH=CI-, -CH=CH-CH,-, -CH,-CO-,
~CO-Cll,-. -N'l-lCO—, -CONTI-, -NHCH,-, -CH,NH-, -N=C'H-. -NHCH-, -CH,-C11,-NH-,
-UH=CH-, »N-R;, »C=0, >$(0),,.

Ry and R; independently of each other denote hydrogen, alkyl, aralky! or aryl,

1 is an integer from 0 to 6,

Ri is a straipht-chained or branched Cre-alkyl group which may optivnally be mono- or
pelysubstituted by halogen or alkoxy, or R, denotes CIy, and m denotes an integer from
0to 2,

and pharmaceutically acceptable salts thereof, or a camposition according 1o the invention.

['he invention further relates to the usc of al least one compound of formula 1

f?1

A

O ,,O \

~s7 B
R~ N
F{

wherein
A denotes oxygen. sulfur or NH,
Ry denoles a eyeloalkyl, aryl or heteroaryl group optionally mono- or polysubstituted by

halogen, alkyl, CF; or alkoxy

SET R
s ‘)“"(,‘%dcnows a group of formula Ifa or [1b
Tt

INDAYLIB\LIBFF410241F doe Las



11b

0O
g ) m (/? )m
~ N—R, S
N_RZ'
Ra Z/
or
[Ia [Ib

Ry and Ry independently of each other denote hydrogen, an optionally polyfluorinated alkyl
radical, an aralkyl, aryl or heteroaryl radical or a radical (CH X, or
Ry and R; together with the N-atom denote a three- to seven-membered, saturated, partialiy
or totally unsaturated heteracycle with one or more heteroatoms N, O or S, which may
vptionally be substituted by oxo, an alkyl, alkylaryl or aryl group ot a group (CH,),-X,
R;' denotes hydrogen, an optionally polyfluorinated alkyl group, an aralkyl, aryl or heteroary!
zroup ot a proup {CH,),-X, wherein
X denotes halogen, NO,, -ORy, -CORy, -CO,Ry, -OCO,R,, -CN, -CONR4OR;, -CONR,R-,
SR -S(0)R,, -S(O)R,, -NRR;, NHC(O)Ry, -NHS(OLR,
£ denotes -CHy-, -CH,-CHy,-, -CHy-CHy-CHy-, -CH,-CH=CH-, -CH=CH-CH,-, -CH,-CO-,
-CO-CHy-, -NHCO-. -CONH-. NHCHp-, -CH,NIL. -N~CIl-, -NHCH-, -CI1,-C11;-NH-,
-CH=CH-, >N-Ry, >C=0), >8(0),,,
Ry and R: independently of each other denote hydrogen, alkyl, aralkyl or aryl,
N is an integer from 0 to 6,
Ry i3 @ straight-chained or branched Cra-alkyl group which may optionally be mono- or
polysubstituled by halogen or alkoxy, or Ry denotes Cl'y, and m denotes an integer from
(hio 2.
tor lhe preparation of a medicament for the treatment or prophylaxis of a disease or disorder
which can be cured or alleviated by inhibiting the enzyme cyclooxygenase 1,
The invention still further relates o o compound of formula |
|$1

0.0 "

s \N/B
H

Ra

wherein
A denotes oxygen, sulfur or NTI,
Ry denotes a cycloalkyl, aryl or heteroaryl group optionally mono- or polysubstituted by

halogen, alkyl, Cl'y or alkoxy

IADAYLIB\LIBFFW 10241 doe Lzs
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B denotes a group of formula Ila or b

(©)m (o)

Il #m
S
TN—R, % :
l N=—R,
R3 bd
or
Ila ITh

R> and R, independently of each other denote hydrogen, an optionally pely{luorinated alkyl
radical, an aralkyl, aryl or heteroaryl radical or a radical (CH,),~X, or
Rz and Ry together with the N-atom denote a - to seven-membered, saturated, partially
or otally unsaturated heterocycle with one or more heteroatoms N, O or S, which may
optionally be substituted by oxo, an alkyl, alkylaryl or aryl group or a group (CII;),-X,
R' denotes hydrogen, an optionally polyfluorinated alkyl group, an aralkyl, aryl or heteroaryl
group or a group {CH,),-X, wherein
X denotes halogen, NO,, -OR,, -CORy, -CORy, -OCO,R,, -CN, -CONR,OR;, -CONR,Rs,
SR -S{OIR4, -S(O)Ry, NRyRs. -NHC(O)R,. -NHS(O),R,
4 denotes -CHy-, -CHy-CHy-, ~CHy-CH,-CHy-, -C1L,-CH=CH-, -CH=CH-CH,-, -CH,-CO-,
-CO-CHL-0 -NHCO-, -CONH-, -NHCH,-, -CHNI-, -N=CH-, -NTICH-, -C11,-CT1,-NH-,
CH=CIL- 2N-Ry, »0=0), >S(0),,,
Ry and Rs independently of each other denote hydrogen, alkyl, aralkyl or aryl,
(1is an integer from 0 to 6,
Ry is a straight-chained or branched Ci-alkyl group which may optionally be mono- or
polysubstituted by halogen or alkoxy, or Ry denotes CF;, and m denotes an integer from
Uto 2,
when used [or the treatment or prophylaxis of a disease or disorder which can be cured or
alfeviated by inhibiting the enzymes cyclooxygene I1.

The compounds according to the invention may be administered orally in the form of
tablets or capsules which contain a dosage unit of the compound logether with cxcipients and
diluents such as maize starch, calcium carbonate, dicalcium phosphate, alginic acid, lactose,

magnesium stearate, primogel or tale. The

INDAYLIBVLIBIFW 102461 doc. Les
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tablets are prepared in the usual way by granulating the
ingredients and compressing, whilst capsules are
prepared by packing into hard gelatine capsules of
suitable sige.

Another form of administering the compounds according to
the invention is in suppositories which contain
excipients such as beeswax derivatives, polyethylene
glycol or polyethylene glycol derivatives, linoleic or
linclenic acid esters, together with a single dose of
the compound, and these may be administered by rectal

route.

The compounds according to the invention may also be
administered parenterally, e.g. by intramuscular,
intravenous or subcutaneous injection. For parenteral
administration they are best used in the form of a
sterile agueous solution which may contain other
dissolved substances such as tonic agents, agents for
adjusting the pH, preservatives and stabilisers. The
compounds may have distilled water added to them and the
PH may be adjusted to 3 to 6 using citric acid, lactic
acid or hydrochloric acid, for example. Sufficiently
dissolved substances such as dextrose or saline solution
may be added to render the solution isotonic. Moreover,
preservatives such as p-hydroxybenzoates and stabilisers
such as EDTA may be added to ensure sufficient shelf-
life and stability of the solution. The solution thus
obtained can then be sterilised and transferred into
sterile ampoules of a suitable size to contain the
required volume of solution. The compounds according to
the invention may also be administered by infusion of a

parenteral formulation as described above.

Moreover, the compounds according to the invention may
be formulated for topical or transdermal applicatiocn

with suitable excipients and/or carriers, emulsifiers,
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surfactants and/or diluents, e.g. vaseline, olive o0il,
groundnut oil, sesame oil, soya oil, water, glycols,
cetyl stearyl esters, triglycerides, cetaceum, miglyol
and the l1ike to obtain ointments, ¢reams, gels or

plasters or, for example, with talc to obtain powders.

For oral administration in humans it is aseumed that the
daily dose of a compound according to the invention will
be within the range from 0.01 tc 1000 mg per day for a
typical adult weighing 70 kg. Therefore, tablets or
capsules may usually contain 0.003 to 300 mg of active
compound, e.g. 0.1 to 50 mg, for oral administration up
to three times a day. For parenteral administration the
dogsage may be in the range from 0.01 to 1000 mg per

70 kg per day, for example about § mg .



Example 1:
3—(2,4—Dichlorophenoxy)~4»methylsulphonylaminof

benzenesulphonamide

o
5 0=5-NH,
al
@OQ
\ _NH Cl
.S
10 0%,

(a) 2—(2,4—Dichlorophenoxy)—nitrobenzene

Cl

s f‘/\\\\\/
15 - Q\ )J;J
O
Ny O
Z-Chloronitrobenzene (20.0 9, 126.9%4 mmol) were
20 dissolved in xylene (400 ml) and 2,4-dichlorophencl
(22.7 9, 139.0 mmol) was added. Then potassium
carbonate (19.2 g, 139.¢0 mmel) was added and the
T resulting mixture was refluxed for 10 hours. After the
_::L further addition of 2, 4-dichlorophenocl (6.8 g,
..t 25 41.7 mmol} and potassium carbonate (5.8 g, 42.0 mmel)
;fﬁ: the mixture was refluxed overnight. After cooling, the
e solid residue was filtered off and the solvent was
IR evaporated off. The residue was recrystalliged from
ethanol .
5 50 Yield: 26.2 g = 72.7%
S C (100MHz, CDCI,) 5 150.01, 149.81, 140.81, 134.28,
PR 130.86, 130.77, 128.38, 126.99, 126.02, 123.73,
.;...:: 119.22

$e0e 35 (b} 2 {2, 4-Dichlorophenoxy) -aniline
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Cl

NH,  Cl

2—(2,4—Dichlorophenoxy)—nitrobenzene {10.0 g, 35.2 mmol )
were dissolved in dioxan (100 ml and a suspension of
Raney nickel in water (20 g) was added. The mixture wag
hydrogenated for 6 hours at 3.5 te 4.0 bar. Tt was then
filtered and the solvent was eliminated.

vield: 8.9 g = 100%

“C (100MHz, ©DCl,) & 151.79, 142.68, 138.29, 130.31,
128.24, 127.91, 125.45, 125.04, 115%.46, 118.89, 118.78,
116.68

() 2—(2,4—Dichlorophenoxy)—N—methylsulphonylanilide

cl
: 0° ;
N UNH Cl
-5
0%,

2—(2,4-Dichlorophenoxy)—aniline (8.9 g, 35.02 mmel) were
dissolved in dichloromethane (200 wl) and triethylamine
(14.7 g, 145 mmol) was added at 0°C. At this
temperature, methanesulphonic acid chloride (4.0 g,
35.02 mmol) was added dropwise. After 1 hour at o°c,
methanesulphonic acid chloride (4.0 g, 35.02 mmol) was
added dropwise once more and stirring was continued for
another hour. The mixture was poured onto saturated
NaHCO; solution and the phases were separated. The
agueous phase wag extracted twice more with
dichloromethane and the combiped Organic phases were
dried over MgSO,. After evaporation of the solvent the

residue was dissolved in dioxan (100 m1) and methanol
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{100 ml) and cooled to 0°C. 2N sodium hydroxide
solution in water (100 ml, 200 mmol) was added dropwige
and the solutien was stirred for 30 minutes at 0°. The
mixture was acidified with KHS0, and extracted with ethyl
acetate. It was dried over MgSO, and the solvent was
evaporated off. The residue was recrystallised from
ethanol.

Yield: 9.28 g = 80%

YC (100MHz, cpCl,) & 149.68, 147.24, 130.88, 130.78,
128.51, 127.30, 126.98, 125.86, 124.44, 122.40, 122.19,
116.09, 39.73

(d} 3—(2,4-Dichlorophen0xy)—4—methylsulphonylamino-
benzenesulphonic acid chloride
0
6=5~-0

0
\S_NH Cl
0%,

Chlorosulphonic acid (0.80 ml, 12.0 mmol) was dissolved
in chloroform {10 ml) and cooled to 0°C. A sclution of
2~(2,4<dichlor0phenoxy)—N—methylsulphonylanilide (1.0 g,
3.01 mmol) in chloroform (5 ml) was added dropwise and
the solution was stirred for 30 minutes at 0°C and for 2
hours at ambient temperature. After the addition of
water, the mixture wag extracted with chloroform, dried
over MgSO, and concentrated by rotary evaporation. The
residue was purified by chromatography
(dichlorom@thane/petroleum ether - gilicg gel) .
Yield: 0.50 g = 38.8%
2o {100MHz, cDCly) 8 147 .79, 145.65, 139,20, 133.80,
13Z.84, 131.51, 129.21, 127.39, 123.43, 118.26, 112.98,
40.85

(e) 3—{2,4-Dichlorophenoxy)w4—methylsulphonylaminof



10

15

20

e 30

benzenesulphonamide

A mixture of dioxan (20 ml) and conc. ammonium chloride
(20 ml) was cooled to 0°C and a solution of 3-(2,4-
dichlorophenoxy)—4—methylsulphonyl—aminobenzenesulphonic
acid chloride (0.49 9, 1.14 mmol) in dioxan (10 ml) was
added dropwise. The solution was stirred for 1 hour at
0°C and then acidified with conc. HCl. It was extracted
with ethyl acetate, dried over MgSO, and concentrated by
rotary evaporation. The residue was recrystallised from
chloroform.

Yield: 0.37 g - 80%

s (100MHz, DMSO-d,) & 149.96, 147.96, 141.03, 131.42,
130.40, 129,60, 129.21, 126,33, 123.97, 123.03, 121.57,
114.05, 40.99

Example 2:
6—(2,4—Dichlorophenoxy)—5—methylsulphonylamino-2H—1,2~

benzothiazolidine-1,1-dioxide

N
0¢§
(?
Cl NH
()O:§“CH3
0

C
{a) 4—(2,4—Dichlorophenoxy)—3~nitrobenza1dehyde

CHO

Cl NO

C
4—Chlor0g3—nltrobenzaidehyde (47.12 g, 253.92 mmol) were
dissolved in xylene (400 ml) and Z2,4-dichlorophenol
(45.32 g, 278.03 mmol) was added. Then potassium
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carbonate (38,40 g, 277.84 mmol) was added and the
resulting mixture was refluxed for 6 hours. After
cooling, the solid residue was filtered off and the
scolvent was evaporated off. The residue was dissclved
in CH,C1,, extracted several times with 1N NaOH and dried
over MgS0,. After evaporation of the solvent the
remainder was dried in vacuo. The product could be used
for the next step without further purification.

Yield: 74,5 g = 94%

C (100MHz, CDCl;) & 188.39, 154.42, 148.22, 140.21,
134.28, 132.51, 131.30, 131.19, 128.92, 127.74, 127.72,
123.51, 117.80

(b} 2-1{(2,4-Dichlorophenoxy) -5-hydroxymethylaniline

OH

cl NH,

Cl

4-(2,4-Dichlorophenoxy) -3-nitrobenzaldehyde (15.0 g,
48.06 mmol) was dissolved in dioxan (150 ml) and a
suspension of Raney nickel in water (10.0 g) was added.
The mixture was hydrogenated at 3.5 to 4.0 bar until the
uptake of hydrogen had ended. It was then filtered and
the solvent was removed.

Yield: 13.5 g = 99%

“C (100MHz, CDCl;) & 151.69, 142.15, 138.29, 130.34,
128.38, 127.94, 125,09, 119.30, 119.01, 117.26, 115.23,
64.91

{c} 2-(2,4-Dichlorophenoxy)-5-hydroxymethyl -N-
methylsulphonylanilide
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cl “NH
0 0=§-CH,
0
cl

2—(2,4—Dichlorophenoxy)»5~hydroxymethylaniline {6.36 g,
22.38 mmol) was dissolved in pyridine (50 ml) and at
~20°C methanesulphonic acid chloride (2.86 g, 25.0 mmol)
was added dropwise. The mixture came up to ambient
temperature overnight, after which the solvent was
removed by rotary evaporation. The residue was
dissolved 1n ethyl acetate and extracted with 1N HCL.
The combined organic phases were dried over MgSQ0, and
after evaporation of the solvent the residue was
purified by chrematography (CHC1,/MeOH 19/1, silica gel) .
Yield: 5.60 g = 69%

el (100MHz, CDCl;) o 149.68, 146.49, 137.49, 130.92,
130.86, 128.52, 127.23, 126.92, 124.33, 122.10, 120.86,
lle.16, 64.43, 39.87

{d) 27(2,4~Dichlorophen0xy)-5—acetoxymethy]~4—nitr0~N—
methylsulphonylanilide

oA
al NH
0 0=$-CH,
0

C

2—(2,4-D1chlorophenoxy)~S—hydroxymethyl—N—
methylsulphonylanilide (1.00 g, 2.76 mmol) was dissolved
at 110°C in glacial acetic acid (10 ml) and 653 of HNO.
{0.21 mi, 3.0 mmol) were slowly added dropwise. The
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mixture was heated to 110°C for 2 hours. After coaling,
CHCLl; (100 ml) was added and extraction was carried our
with NaHCO; solution. The organic phase was dried over
MgS0; and the solvent was eliminated by rotary
evaporation. The residue wag further processed without
purification.

Yield: 1.11 g = 96%

YC (100MHz, C€DC1,) & 170.40, 147.99, 144.96, 142.35,
132.70, 132.43, 131.42, 129.64, 129.13, 127.42, 123 .43,
117.81, 111.75, 62.67, 40.59, 20.71

= 2~(2,4—Dichlorophenoxy)—5—hydroxymethyl—4—nitrofN~
nmethylsulphonylanilide

- OH
O
'+
o
Cl NH
0 0=$~CH,
- it
| 0
~

2—(2,4—Dichlorophenoxy)—S—acetoxymethylf4—nitro~N—
methylsulphonylanilide (1.05 g, 2.49 mmol) was digsolved
at 0°C in dioxan (20 ml), MeOH (20 ml) and water (20 ml)
and 2N NaOH (15 ml, 30 mmol) was added. The resulting
mixture was stirred for 3 hours at 0°C, acidified with
1IN HCl and extracted with ethyl acetate. The combined
organic phases were dried over Mgs0, and the solvent was
eliminated by rotary evaporation. The residus was
purified by chromatography (CHCI./Me0l 19/1, silica gel).
Yield: 0.88 g = 87%

YC (100MHz, €DCl,) & 150.10, 145.06, 141.71, 136.05,
134.31, 130.42, 129.52, 129.14, 125.95, 122.46, 120.54,
113.50, 59.91, 40.98

4—Amino—2—(2,4—dichlorophenoxy)—5-hydroxymethy1—N—
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methylsulphonylanilide

oH
HN
cl NH
0 0=5-CH,
0

Ci

2- (2, 4-Dichlorophenoxy) -5-hydroxymethyl-4-nitro-N-
methylsulphonylanilide (0.88 g, 2.16 mmol) was dissolved
in dioxan {50 ml) and a suspension of Raney nickel in
water (1.0 g) was added. The mixture was hydrogenated
at 3.5 te 4.0 bar until the uptake of hydrogen had
ended. It was then filtered and the solvent was
removed. The residue was purified by chromatography
(CHC1l;/MeCH 19/1, silica gel).

Yield: 0.70 g = B6%

Y (100MHz, CDCl;) & 150.31, 149.71, 146.23, 130.85,
130.71, 128.50, 128.05, 126,92, 122.08, 120.65, 115.85,
103.15, 63.53, 39.30

{g) 6—(2,4—Dichlorophenoxy)—5-methylsulphcnylamino~2H—
1,2-benzothiazolidine-1,1-dioxide
4-Amino—2-(2,4—dichlorophenoxy)-5—hydroxymethyl—N—
methylsulphonylanilide (0.70 g, 1.86 mmol) was suspended
at 0°C in 8M hydrotetrafluoroboric acid (15 ml) and a
solution of NaNO, (0.14 g, 2.0 mmol) in water (1 ml) was
added. This was stirred for 30 minutes and at 0°C the
suspension was added to a mixture of saturated CuCl,
solution in water (10 ml) and saturated 50, solution in
HOAc (50 ml). After 30 minutes at this temperature
stirring was continued for a further 30 minutes at
ambient temperature, then the mixture was diluted with
water, extracted with ethyl acetate, dried over MgSoO, and
the solvent was removed by rotary evaporation.

The residue was dissolved in dioxan (2 ml) and added
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dropwise to a mixture of dioxan {20 ml) and conc.

ammonium chloride (20 wml). The solution was stirred for

1 hour at 0°C and then acidified with conc. HCL. It wag

extracted with ethyl acetate, dried over MgS80, and

concentrated by rotary evaporation. The regidue was

purified by chromatography (CH,Cl,/ethyl acetate 9/1)

Yield:

0.24 g = 32%

YCo(1ooMHz, CDCl.) ® 148.31, 147.37, 142.82, 133.3¢,

132.37, 131.29, 131.19, 129.01, 127.49, 123.53, 11z2.91,
109.41, 78.52, 40.29
Example 3:

8—(2,4~Dichlorophenoxy)—7—methylsulphony1amino—3,4,5~

dihydr0w2—H-l,2~benzothiazepin—1,l—dioxide

HN
o(:;,s
Cl NH
0 0=$-cH,
0

C

{a) 4—(2,4—Dichlorophenoxy)—3-nitrobenza1dehyde was

prepared as described in Example 2a)

{b} Methyl 47(2,4—dichlorophenoxy)w3-nitrO—Efcinnamate

0 0
-,

¢l NO,
O

C

Trimethylphosphonocacetate (19.60 g, 107.62 mmol) was

dissolved in THF (250 ml) and at -70°C n-Buli (67.0 ml,
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107.2 mmel) was added dropwise and the mixture was
stirred for 15 minutes. A solution of 4-(2,4-
dichlorophenoxy) -3-nitrobenzaldehyde (29.0 g, 92.9 mmol)
in THF {200 ml) was added dropwise and stirred for 1
hour at -70°C. Then the resulting mixture was poured
onte phosphate buffer (pH 7, 400 ml), extracted with
CH,Cl,, dried over MgSO, and concentrated by rotary
evaporation. The residue was recrystallised from
ethanol.

Yield: 31.3 g = 92%

YC (100MHz, CDCls) & 165,56, 150.98, 149.15, 141.17,
133.159, 131.60, 131.01, 130.23, 128.63, 127.36, 125.20,
122,64, 119.98, 118.76, 51.93

(c) Methyl 4-(2,4-dichlorophenocxy)-3-amino-
phenylpropionate

a NH,

a

Methyl 4-(2,4-dichlorophenoxy)-3-nitro-E-cinnamate
(31.30 g, 85.01 mmol) was dissolved in dioxan (60 mi)
and a suspension of Raney nickel in water (31.0 g) was
added. The mixture was hydrogenated at 3.5 to 4.0 bar
until the uptake of hydrogen had ended. It was then
filtered and the solvent was removed.

Yield: 29.9 g = 99.9%

YC (100MHz, CDC1,) & 173.30, 151.92, 141.05, 138.22,
137.99, 130.26, 128.07, 127.87, 124.85, 119.64, 118.48,
116.51, 51.59, 35.65, 30.47
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(d) Methyl 4—(2,4«dichlorophenoxy)—3—methyl—
sulphonylamine-phenylpropicnate

The synthesis was carried out analogously to Example
2(e). The product was purified by chromatography
(petroleum ether/ethyl acstate 8/3, silica gel) .

C (100MHz, CDCly) 5 172.94, 149.90, 145.54, 137.17,
130.83, 1320.57, 128.44, 127.30, 126.78, 125.60, 122.08,
121.83, 116.35, 51.66, 39.70, 35.52, 30.32

(e} Methyl 4—(2,4—dichlorophenoxy)~3-methylsulphonyl—
amino-g-nitro-phenylpropionate

The synthesis was carried out analogously to Example
2(d). The product was purified by chromatography
(CH,C1,, silica gel).

YC (100MHz, CDCl;) & 172.63, 148.33, 144,38, 143.93,
132.80, 132,24, 132.04, 131.26, 129.00, 127.31, 122.19,
121.48, 111.99, 51.79, 40.52, 34.33, 28.56

(£) 1-1[4-(2,4-Dichlorophenoxy) -3-methylsulphonylamino-6-
aminoc-phenyl] -3-propanol

OH
HN
a NH
0 0=S-CH,
0

C

Methyl 4=(2,4-dichlorophenoxy)—3~methylsu1phonylamino-6—
nitro-phenylpropionate {(11.3 g, 24.4 mmol) was dissolved
in THF (200 ml) and dissolved at 0°C. LiAlH, (4.0 g,
105.3 mmol) was added in batches and the mixture
returned to ambient temperature overnight. It was
acidified, extracted with ethyl acetate, dried over MgSoO,
and concentrated by rotary evaporation. Since only the

ester function has been reduced, the residue was
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hydrogenated as described in Example 2(f) and purified
by chromatography (CH,C1,/MeOH 9/1, silica gel) .

Yield: 5.84 g = 523

Yo (100MHz, DMSO-d,) & 151.46, 150.22, 146.71, 130.56,

129.80, 128.72, 127.85, 125.25, 121.67, 121386, 114.83,
103.19, 60.28, 40.17, 31.66, 26.16

(a) 8—(2,4—Dichlorophenoxy)-7gmethylsulphonylamino~
3,4,5—dihydro—2—H—1,2—benzothiazepin*1,l—dioxide
Synthesis was carried out analogously to Example 2(g).
The residue after amidation was taken up in toluene once
more and refluxed for 2 hours. After evaporation of the
solvent the residue was purified by chromatography
(CH,C1l,, silica gel)

Yo (100MHz, ©DCL,) & 148.83, 145.24, 142.86, 135.40,
131.659, 131.13, 130.00, 128.82, 127.11, 122.78, 122.13,
113.52, 67.55, 40.24, 31.71, 29.17

Example 4:
6-(Phenoxy)~5—methylsulphonylaminOmZH—l,2—

benzothiazolidin-1,1-dioxide
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The residue was recrystallised from ethanol.

b} 2—Phenoxy-s*hydroxymethylaniline

o4
5
NH,
ar
Synthesis was carried out analogously to Example 2(b) .
10

<) 5~Hydroxymethylg2—phenoxy—N—methylsulphonylanilide
oH

o

!
>
Nl

15 OO:&CW
s

Synthesis was carried out analogously to Example 2 (¢},

d) 5~Hydroxymethy1-4—nitro—Z«phenoxy~N7methylsulphonyl»

20 anilide - oH
9
PO
o
'N'Qu. ?H
@ o
sir 25
LXTY]
s Synthesis was carried out analogously to Examples 2 (d)
: .- and 2{e).
.

e) 4~Amino—5—hydroxymcthyl—2-phenoxy—meethylsulphonyl-
30 anilide
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Synthesis was carried out analogously to Example 2(f) .

£) 6—(Phenoxy)—5—methylsulphonylamino—2H—l,2-

benzothiazolidin—l,1—dioxide

Synthesis was carried out analogously to BExample 2(g).
PC (100MHz, CDCl,) & 159.63, 147.85, 143.17, 134.67,
133.77, 130.64, 129.45, 124.41, 120.¢68, 113.95, 75.20,
41.04

Example 5:
3~(2,4—Difluorophenoxy)—4~methylsu1phony1amino—

benzenesulphonamide

Q
0=S~NH,
F
o]
\S,NH F
28,
0"y

{a) 2—(2,4-Difluorophen0xy)~nitrobenzene

Synthesis was carried cut analogouely to Example 1(a).
For purification the product was chromatographed with
CH,C1,/petroleum ether 1/9 over gilica gel.

Y'C (100MHz, CDCl,) & 160.87, 160.77, 158.41, 158.31,
155.40, 15%5.27, 152.88, 152.7s¢, 150.71, 140.37, 138.59,
138.56, 138.51, 138.48, 134.18, 125.92, 123.17, 123.05,
122.56, 117.93, 111.95, 111.81, 111.72, 111.68, 106.05,
105.84, 105.78, 105.57

{b) 2-(2,4-Difluorophenoxy) ~aniline

Synthesis was carried out analogously to Example i (k).
‘H (400UMHz, CDCLl.) & 159.52, 159.42, 157.09, 156.98,
i54.88, 154.76, 152.38, 152.26, 144 .06, 140.73, 140.70,
140.62, 140 .58, 137.71, 124.60, 120.90, 120.88, 120.81,
120.79, 118.65, 117.55, 116.48, 111.22, 111.18, 111.00,
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119.95, 105.55, 105.33, 105.28, 105.06

(<) 2—(2,4—Difluorophenoxy)—N—methylsulphonylanilide
Synthesis was carried out analogousgly to Example 1(c),
The product was used for further synthesis without being
purified.

He (L00MHz, CDCl,) & 160.82, 160.72, 158.36, 158.22,
155.58, 155.47, 153.08, 152.9¢, 148.18, 138.52, 138.48,
138.40, 138.36, 129.72, 126.80, 125.81, 124.01, 123.37,
123,36, 123.28, 123.26, 122.27, 114.82, 111.97, 111,93,
111.74, 111.70, 106.12, 105.91, 105.86, 105.64, 39.45

(d) 3-(2,4—Difluorophenoxy)—4—methylsulphonylamino—
benzenesulphonamide

Chlorosulphonic acid (3.6 ml, 53.6 mmol) was dissolved
in chloroform (40 ml) and cooled to 0°C. A solution of
2~(2,4—difluorophenoxy)—N—methylsulphonyl—anilide

(4.02 g, 13.4 mmol) in chloroform (20 ml) was added
dropwise and the solution was stirred for 30 minutes at
0°C and for 2 hours at ambient temperature. Then
phosphorus pentachloride (11 g, 53.6 mmol) was added and
stirring was continued for 2 hours. The unreacted
phosphorus pentachloride was filtered off and the
filtrate was extracted with ice water, dried over MgSQ,
and concentrated by rotary evaporation. The residue
(7.1 g) was disgolved in dioxane (70 ml) and ammonia was
piped in at 10°C. After 1.5 hours ethyl acetate

(100 ml) was added and the mixture was extracted with 1N
HCl. The organic phase was dried over MgS0, and
concentrated by evaporation. The residue was purified
by chromatography (silica gel, CH;C1,/ethyl acetate 15/1)
Yield: 3.9 g = 57%

YC (100MHz, DMSO-d;) & 160.21, 160.10, 157.78, 157.67,
155.08, 154,95, 152.59, 152.4s5, 148.84, 141.02, 138.51,
138.47, 138.40, 138.3s6, 130.79, 123.90, 123.84, 121.15,
112.87, 112.67, 112.64, 112.45, 112.41, 106.35, 106.13,
106.07, 105.85, 40.88
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Example 6:
3—(2,4—Dif1uor0thiophenoxy)k4fmethylsulphonylamino‘
benzenesulphonamide

9
0=3-NH,

v

-8
10 0 %)
{a) 2—(2,4-Difluorothiophenoxy)~nitrobenzene
Synthesis was carried out analogously to Example 1(a).
For purification the product was crystallised from
15 petroleum ether.
YC (100MHZ, CDC1,) & 166.16, 166.05, 165.06, 164.93,
163.63, 163.52, 162.54, 162.42, 145.18, 139.01, 139.00,
138.91, 137.22, 133.69, 127.38, 126.05, 125.44, 114.086,
114.02, 113,87 113.83, 113.27, 113.23, 113.05, 113,01,
20 105.78, 105.52, 105.26

{b) 2—(2,4—Difluorothiophenoxy)—aniline
WS, Synthesis was carried cut analogously to Example 1 (b).
; Y'C {100MHz, CDCl;) & 162.90, 162.80, 161.15, 161.03,
. .; 25 160.44, 160.33, 158.70, 158.58, 148.88, 137.31, 131.35,
: 130.37, 130.34, 130.28, 130.25, 118.92, 115.46, 113.22,
5 ﬁ 112.04, 112.01, 111.83, 111.79, 104.46, 104.02, 103.95

(¢} 2~{2,4—Dif1uorothiophenoxy)—N—methylsulphonylanilide
P30 Synthesis was carried out analogously to Example 1 (e) .
H The product was used for further synthesis without being
o5 purified.
agous C (100MHz, CDC1;) & 164.25, 164.13, 162.42, 162.30,
161.75, 181.62, 160.42, 150.30, 138.63, 136.09, 133.27,
. e 35 133.16, 131.09, 125.37, 119.82, 112.62, 112.59, 112.41,
* 112.37, 105.27, 105.01, 104.75, 39.70
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(d) 3*(2,4-Dif1uorothiophenoxy)-4—methylsulphonyl—
amincbenzenesulphonamide
Synthesis was carried out analogously to Examples 1(4)
and 1{e}. The residue was recrystallised from ethanol |
5 YC (100MHz, CDCL,) & 164.61, 164.50, 163.22, 163.09,
162.13, 162.01, 160.75, 160. 5, 160.62, 142.33, 138.26,
136.55, 136.86, 132.32, 126.95, 126.38, 125.97, 125 3¢,
115.18, 115.14, 115.00, 114.96, 113.5¢, 113.47, 113,29,
113.25, 105.86, 105.59, 105.33, 41.33

10
Example 7:
3—(2,4-Dichlorothiophenoxy)—4—methylsu1phonylamino—
benzenasulphonamide
15 Q
0=S-NH,
C
S
\ NH cl
20 0%,
fa) 2-{2,4-Dichlorothiophenoxy) -nitrobenzene
Tty Synthesis was carried out analeogously to Example 1(a).
.3:@ For purification the product was crystalliged from
25 petroleum ether.
YC (100MHz, CDCL,) & 145.45, 139.39, 138.85, 136.44,
134.88, 134.54, 130.59, 129.22, 128.72, 128.42, 126.94,
126,14
i:?: 30 (b} 2—(2,4»Dichlorothiophenoxy)faniline
':Ek Synthesis wag carried out analogously to Example 1 (b).
{‘25 YC O (100MHz, CDC1,) & 149.19, 137.84, 134.88, 131.98,
Q'"g 131.58, 131.16, 129.26, 127.45, 127,23, 119.09, 115.54,
112 .13
IR 15

{c) 2—(2,4—chhlorothiophenoxy)—N—methylsulphonylanilide

Synthesis wag carried out analogously to Example 1(c).
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The residue was purified by chromatography (CH,Cl,/silica

gel}.
YC (100MHz, CDCly) & 139.70, 137.54, 133.33, 132.93,

132.15, 129.85, 128.53, 127.88, 125.50, 119.63, 118.55,
39.88

(d} 3—(2,4—Dichlorothiophenoxy)—4—methylsulphonylamino—
benzenesulphonamide

Synthesis was carried out analogously to Examples 1(d)
and 1(e). TFor purification the product was crystallised
from (CH,Cl1,/Ma0H 24/1).

PC (100MHz, DMSO-d,) & 141.78, 141.06, 134.07, 132.82,
132.10, 131.04, 129.72, 128.58, 127.26, 127.25, 124,93,

41.26

Example 8:
3—(2—Chloro—4—fluorothiophenoxy)—4—methylsu1phony1amino—

benzene-sulphonamide

0= S-NH,
F
~
I -~
g
N\ NH al
0%
0

ta) 2-(2-Chlore-4-fluorothiophenoxy) nitrobenzene
Synthesis was carried out analogously to Example 1(a).
For purification the product was crystallised from
diethylether.

Y0 (100MHz, CDC1,) & 165.10, 162.56, 145.17, 141.60,
141.49, 139,54, 139.45, 137.08, 133.68, 127.4%, 126.04,
125.89, 125.85, 125.44, 118.74, 118.4%9, 115.87, 115.65

(b) 2-{2-Chloro-4-fluorochicophenoxy) -aniline
Synthesis was carried out analogously to Example 1 (b).
o {100MHz, CDCLl,) & 161.79, 159,33, 149.11, 137.72,
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131.77, 131.36, 131.33, 127.91, 127.83, 119.04, 117.20,
116.24, 115.50, 114.79, 114.58, 112.90

(e) 2—(2—Chloro—4‘fluorothiophenoxy)~N—methylsulphony17
anilide

Synthesgis was carried out analogously to Example 1(c).
The residue was recrystallised from ethanol .

YC (100MHz, CDC1,) & 162.71, 160.22, 155.57, 135.30,
136.95, 133.91, 133.80, 131.74, 130.12, 130.03, 129.94,
129.70, 125.50, 120.88, 119.77, 117.90, 117.65, 115.30,
115.08, 39.82

{d} 3-(2—Chloro—4—fluorothiophenoxy)—4—methylsulphonyl~
amincbenzenesulphonamide

Synthesis was carried out analogously to Examples 1(d)
and l{e).

C (100MHz, DMSO-d,) 5 163.76, 161.27, 143.05, 137.92,
137.81, 137.28, 137.19, 135.07, 129.49, 126.94, 124 4%,
118.46, 118.21, 116.34, 116.12, 4L1.27

Example 9:
3-(2,4-Dibromophenoxy) -4 -methylsulphonylaninchenzene -
sulphonamide
Q
0=S-NH,
Br
o}
\S.NH Br
N
07y

(a) 2-(2,4-Dibromophenoxy) -nitrobenzene

Synthesis was carried out analogously to Lxample 1(a).
For purification the product was crystallised [rom
CH;Cl,/petroleum ether 1/1.5,

“C (100MHz, CDCl;) & 151.84, 149.60, 141.05, 136.46,
134.33, 131.99, 126,03, 123.88, 121.82, 119.60, 118.09,




115.94

{b) 2-(2,4-Dibromophenoxy) -aniline

Synthesis was carried out analogously to Example 1 (b) .

5 C (100MHz, CDCl,) & 153.42, 142.48, 138.37, 135.84,
131.53, 125.61, 119.83, 118.8%, 118.81, 116.73, 115 .48,
114.01

(c) 2—(2,4—Dibromophenoxy)—N—methylsulphonylanilide
10 Synthesis was carried out analogously to Example 1 (¢).
The residue was purified by chromatography (CH,C1,/silica
gel) and then recrystallised frem ethanol.
“C (100MHz, CDCl,) & 151.42, 146.96, 136.49, 132.12,
127.44, 125,84, 124.59, 122.31, 122.15, 118.60, 118.16,
15 116.43, 116.05, 39.81

(d) 3—(2,4~Dibromophenoxy)~4-methylsulphonylamino—
benzenesulphonamide
Synthesis was carried out analogously to Examples 1{d)
20 and 1l{e). The product was purified by chromatography
(silica gel; CH,CL,/Me0H 50/1) .
I Ho (100MHz, DMSO-dg) & 151.67, 147.950, 141.03, 135.77,
'r:% 132.68, 131.47, 123.99, 123.24, 121.57, 117.54, 116.01,
114.20, 41.08

Beas
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Example 10:
" 3"(Cyclohexyloxy)—4—methylsulphonylaminobenzene—

sulphonamide
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Cyclohexanol (5 ml, 47 mmol) and NaH (2.0 g, 50 mmol)
were heated to 70°C for 1 hour in dioxan (80 ml). After
cocling to ambient temperature a solution of 1-fluorc-2-
nitrobenzene (7.0 g, 49.5 mmol) in dioxan (20 ml) was
added and stirred overnight at ambient temperature. The
mixture was poured onto water and eXtracted with CH,CL,.
It was dried over MgSO, and the solvent wag evaporated
off. The residue was purified by chromatography
(CH,Cl;/petroleum ether 6/4)

Yield: 3.9 g = 37%

“C (100MHz, CDCl,) 5 150.96, 141.05, 133.29, 125.18,
112.73, 116.00, 66.85, 31.05, 25.20, 22.87

(b} 2-(Cyclohexyloxy)-aniline

Synthesis was carried out analogously to Example 1(b).
YC (looMHz, CDC1,) 5 145.22, 137.62, 121.23, 118.28,
115.41, 114.12, 76.09, 32.13, 25.74, 23.84

(c) 2—(Cyclohexyloxy)—N—methylsulphonylanilide
Synthesis was carried out analogously to Example i(c).
The residue was recrystallised from ethanol.

¥C (100MHz, CDCl,) & 147.59, 126.93, 125.45, 121.21,
121.10, 113.06, 76.63, 38,07, 31.92, 25.40, 23.87

(d) 3—(Cyclohexyloxy)—4«methylsulphonylaminobenzene—
sulphonamide

Chlorosulphenic acid (0.15 ml, 2.26 mmol) was dissolved
in chloroform (6 ml) and cooled to -25°C., At this
temperature a solution of 2- (cyclohexyloxy) -N-methyl-
sulphonylanilide (0.50 g, 1.85 mmel) in chloroform

(5 ml) was slowly added dropwise. After 1 hour at -25°C
chlorosulphonic acid (0.15 ml, 2.26 mmel) was added
dropwise again and stirring was continued for a Further
hour. Then phosphorus pentachloride (0.9 g, 4.5 mmol)
wag added and stirred for a further 2 hours at -20°C.
It was poured onto ice water, the organic phase was
separated off, dried over MgSO, and the solvent was
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evaporated off. The residue was used withour further
purification.

Amidation to form the sulphonamide was carried out as
described in Example 1(e). The crude product was
purified by chromatography (silica gel, petroleum
ether/ethyl acetate 4/5) .

Yield: 0.28 g = 43%

PC (100MHz, DMSO-d;) & 152.94, 135.78, 126.47, 124.53,
123.37, 113.29, 75.89, 40.53, 31.04, 25.17, 23.22

Example 11:
3—(2—Chloro—4—bromophenoxy)f4~methy1sulphonylaminok

benzene-sulphonic acid-N-ethylamide

(a) 2- (2-Chloro-4-bromophenoxy) -nitrobenzens

Synthesis was carried out analogously to Example 1 (a).
The product could be used further without being
purified.

YC (100MHz, CDCl,) & 150.59, 149.68, 140.91, 134.30,
133.66, 131.,32, 127.22, 126.03, 123.81, 122.07, 11%.37,
117.87

(b) 2~(2-Chloro~4-bromophenoxy)—aniline

Synthesis was carried out analogously to Example 1 (b) .
“C (100MHz, CDC1,) & 152.14, 142.52, 138.31, 133.08,
130.85, 125.53, 125.30, 118.60, 119,22, 118.81, 116.71,
115.20

(c) 2—(2ﬁChloro—4—bromophenoxy)—N—methylsulphonylaniline

Synthesis was carried out analogously to Example 1(c).
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The product could be further processed without being
purified,
“'C (100MHz, cDcl,) & 150.21, 147.07, 133.71, 131.45,
127.34, 127.34, 125 .84, 124.52, 122,48, 122.31, i17.94,

1i6.17, 39.73

(d) 3—(2-Chloro~4—bromophenoxy)—4—methylsu1phony1—
aminobenzene sulphonic acid N-methylamide

Synthesis was carried out analogously to Examples 1(d)
and 1(e). The product was purified by chromatography
{silica gel, CHyCl;/ethyl acetate 8/2)
2—(2—Chloro~4—bromophenoxy)—aniline

Synthesis was carried out analogously to Example 1 (b} .
Y (100MHz, DMSO-d,) & 150.35, 147.72, 137.18, 133.13,
132,14, 132.04, 126.55, 123.58, 123.35, 122.62, 117.34,

114.62, 41.00, 37.57, 14.73

Example 12:
3—(2—Bromo—4-chlorophenoxy)—4—methylsulphony1amino~

benzene-sgulphonic acid N-ethyl-amide

H C
N NH Br

(a) 2—(2—Bromo—4fchlorophenoxy)—nitrobenzene
Synthesis was carried ocut analogously to Example 1(a).
(e (LOOMHZ, cbhCl,) o 151.27, 149.74, 140.90, 134,28,
130.81, 129.04, 126.02, 123.77, 121.51, 119.432, 115.64

(b 2 (2—Bromo—4~chlorophenoxy)~aniljne
Synthesis was carried out analogously to Example 1(b).
“C (100MHz, CDCl,) 3 152.88, 142.63, 138.34, 133.13,
128.59, 128.45, 125.52, 119.69, 118.80, 118.51, 116.71,
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{c) 2—(2—Bromo—4~chlorophenoxy)—N—methylsulphonylanilide
Synthesis was carried out analogously to Example 1(c) .
The product could be used further withour being
purified.

e (100MHzZ, CDhCl,) & 150.87, 147.07, 133.74, 130.98,
129,17, 127.39, 125.82, 124.53, 122.28, 121.80, 1i6.32,
115.72, 39.80

(d) 3—(2—Bromo—4~chlor0phenoxy)—4—methylsu1phonylamino—
benzenesulphonic acigd N-ethylamide

Synthesis was carried out analogously to Examples 1 (d)
ané 1(e}. The product was purified by chromatography
(silica gel, CH,Cl,/ethyl acetate 8/2)

Be (100MHz, DMSO-d,) & 151.07, 147,92, 137.16, 133.20,
131.87, 129.81, 123.62, 123.02Z, 122.47, 120.20, 115.74,
114.48, 41.07, 37.57, 14.7%

Example 13:

3—(3—Aminosulphonyl—5—chlorothienylw2—thio)-4—methyl—

sulphonylamino—benzenesulphonamide

SN
-
]
NH - N,

s 0%y
0 \O

(a) 2- (Thienyl-2-thio)-nitrobenzena

Synthesis was carried out analogously to Example 1 (a).
The product was purified by chromatography (silica
gel/petroleum ether/ethyl acetate 1/6)

U'C(100MHz, CDCL,) B 144.90, 139.91, 138.40, 133.77,
133.38, 128.76, 128.71, 127.62, 125.64, 125.33
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(b) 2-(5-Chlorothienyl-2-thio)-nitrobenzene
2- (Thienyl-2-thio) -nitrobenzene {7.77 g, 32.7 mmol) was
dissolved in MeCN (50 ml) and heated to 60°C under
nitrogen. N-chlorosuccinimide (4.55 g, 35.0 mmol) was

5 added quickly and the mixture was refluxed for 1 hour.
The solvent was evaporated off in vacuo, the residue was
dissolved in CH,Cl,, extracted twice with 4N NaQH and
dried over MgSO,. The solvent was evaporated off and the
residue was used without any further purification.

10 Yield: 8.56 g = 85%
YC (100MHz, CDCl;) & 144.94, 139.02, 138.37, 136.37,
133.956, 127.91, 127.53, 127.50, 125.76, 125.71

(e} 2-(5-Chlorothienyl-2-thio)-aniline

15 Synthesis was carried ocut analogously to Example 1(b).
The product was further processed without being
purified,
©C (100MHz, CDCl,) & 147.42, 135.11, 131.40, 130.98,
130.75, 129.30, 126.61, 118.92, 115.65, 115.16

20
(d) 2~(5—Chlorothienyl—2—thio)—N—methylsulphonylanilide
Synthesis was carried out analogously to Example 1(c¢).
The product was purified by chromatography (silica gel,
CH,CL,)

25 “C {(100MHz, CDCl,) & 136.86, 133.66, 133.60, 130.51,
130.31, 127.09, 126.14, 125.79, 125,36, 120.98, 39.79

(e) 3- (3-Aminosulphonyl-5-chlorothienyl-2-thic) -4-
methylsulphonylaminobenzene-sulphonamide

30 Synthesis was carried out analogously to Examples 1{(d)
and (e). The product was purified by crystallisation
from CH,CL,,
PC (100MHz, DMSO-d;} & 141.92, 141.66, 141.07, 136.04,
131.89, 128.62, 128.21, 127.91, 127.38, 124.45, 41.09
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Example 14:
3—(3,5-Dichlorothienyl—z-thio)—4—methylsulphonylamino;

benzene-sulphonamide

57N
e
S
\ _NH Cl
S
0%

{a] 2-(Thienyl-2-thio) -nitrebenzene

Synthesis was carried out analogously to Example 1{a}.
The product was purified by chromatography (silica
gel/petroleum ether/ethyl acetate 4/6)

YC (100MHz, C©DCL,) & 144.90, 139.91, 138.40, 133.77,
133.38, 128.7s, 128.71, 127.62, 125.64, 125.32

(b) 27(3,5—Dichlorothieny1—2—thio)ﬁnitrobenzene
2-{Thienyl-2-thio) -nitrobenzene (1.0 g, 3.68 mmol) was
dissolved in MeCN (20 ml) and heated to 60°C under
nitrogen. N-chlorosuccimide (4.91 g, 36.8 mmol) was
added quickly and the mixture was refluxaed for 4 hours.
The solvent wasz evaporated off in vacuo, the residue was
dissolved in CH,Cl,, extracted 4 times with 4N NaOH and
dried over MgS0,. The golvent was evaporated off and the
residue was crystallised from CH,C1,.

Yield: 1.06 g = 94%

Y (100MH=Z, CDC1,) & 144.98, 136.73, 135.48, 134.60,
134.21, 128.18, 127,10, 126.08, 126.04, 121.93

{c) 2-(3,5-Dichlorothienyl-2-thio)-aniline

Synthesis was carried out analogously to Example 1(bj.
The product was further processed without being
purified.

“C (100MHz, CDCl,) b 147.85, 135.90, 131.23, 130.82,

128.18, 126.93, 126.58, 118.882, 116.17, 115.67
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(d) 2—(3,5—Dichlorothienyl—2—thio)—N—methylsulphonyl—

anilide

Synthesis was carried out analogously to Example 1 (c).

The product was crystallised from petrcleum ether/ethyl
5 acetate.

PC (100MHz, CDCly) & 137.43, 134.58, 133.16, 130.%5,

130.08, 127.37, 125,68, 124.89, 124 .40, 120.67, 39.86

(e) 2—(3,5—Dichlorothienyl—2-thio)~meethylsulphonyl—
10 aminobenzenesulphonamide

Synthesis was carried out analogougly to Examples 1(d}

and (e). The product was purified by crystallisation

from acetona/CH,C1,.

YC (100MHz, DMSO-d.} 5 143.02, 137.26, 134.27, 133.14,
15 132.42, 128.84, 127.45, 125.29, 125.20, 122.76, 41.26

Example 15:
3—(2,4—Dimethy1~6—aminosulphonylphenoxy)—4—

methylsulphonyl-aminobenzene-sulphonanide

20
9
0=S-NH,
O
25 M .NH  O=S-NH,
0% 0
0]
(a) 2-(2,4-Dimethylphenoxy) -nitrobenzene
et s Synthesis was carried out analogously to Example 1(a) .
: 30 For purification the product was chromatographed (gilica

gel; CH,Cl,/petroleum ether 7/3).

-"g ¥Co(100MHz, CDCl,) & 151.61, 150.62, 140.85, 135.00,
133.94, 132.43, 129.84, 127.94, 125.72, 121.77, 120.05,

" 117.86, 20.74, 15.87

' 35

(bl 2-1(2,4-Dinethylphenoxy) -aniline

/4,.:§\§ynthesis was carried out analogously to Example 1{bk).
TR
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Yc (100MHz, ©DCl,) & 152.49, 144.77, 137,54, 132 .88,
132.01, 128.72, 127.53, 123.47, 118.63, 118.06, 117 .49,
116.09, 20.64, 16.01

5 (<) 2u(2,4—Dimethylphen0xy)—meethylsulphonylanilide
Synthesis was carried out analogously to Example 1{c).
The residue was recrystallised from ethancl.
C (100MHz, CDCl,) & 150.72, 148.31, 134.77, 132.45,
125.51, 128.02, 126.91, 125.s52, 123.01, 121.51, 119.73,
10 115.51, 35.43, 20.72, 15.96¢

(d) 3—(2,4»Dimethyl—6~aminosulphonylphenoxy)—4~

methylsulphonylamino—benzenesulphonamide

Synthesis was carried ocut analogously to Examples 1(d)
15 and 1(e). The product was purified by chromatography

(silica gel; CH,Cl,/ethyl acetate 3/2},

YC {100MHz, DMSO-d:) & 150.26, 148.71, 141.40, 141.03,

135.54, 134.06, 132,55, 130.87, 123.83, 120.73, 119.00,

112.97, 40.91, 19.16, 15.63

20
Example 16:
L 3-(5-Methyl-1,3,4-thiadiazolyl-2-thic) -4-
u.:: methylsulphonylamino—benzenesulphonamide
25 Q
Q=5-NH,
ST
s N
cos §” N
Wt il N _NH
AL ',S\\
ol 30 0%
ens (a) 2~(5—Methyl—1,3,4—thiadiazoly1-2—thio)—nitrobenzene
Synthesgis was carried out analegously to Fxample 1(a).
. For purification the product was chromatographed (silica
* 35 gel; CH,C1,}.

"C {100MHz, CDCl,) & 170.57, 160.37, 146.09, 134.13,
133.29, 129.55, 127.37, 125.80, 16.08
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(b} 2-(5-Methyl-1,3,4-thiadiazolyl-2-thio)-aniline
Synthesis was carried out analogously to Example 1(b) .

PC (100MHz, CDCly) 5 168.84, 165.95, 149.03, 136.98,

132.74, 118.96, 115.99, 113.04, 15.65

{e) 2—(S—Methyl-l,3,4~thiadiazolyl—2—thio]-N-
methylsulphonylanilide

Synthesis wasg carried out analogously to Example 1{c).
The residue was recrystallised from CH,C1,.

YC (100MHz, CDCl,) & 167.04, 164.39, 140.04, 136.97,
132.86, 125.52, 120.86, 119.96, 40.12, 15.76

(d) 3-(5-Methyl-1,3,4-thiadiazolyl-2-thio)} -4-
methylsulphonylaminobenzenesulphonamide

Synthesis was carried out analogously to Examples 1 (d)
and 1(e). The product was recrystallised from CH,C1,.
YC (100MHz, DMSO-d.} & 167.62, 164.42, 141.82, 141.45,

132.62, 128.54, 126.14, 124.93, 40.94, 15.49

Example 17:
3-(4—Chlorophenylthio)ﬁ4—methylsulphonylaminobenzene—

sulphonamide

t
0=§-NH,

:: .Cl
S

HJ&_NH
)
Q )

(a) 3-Chlorosulphanilamide

Sulphanilamide (50.0 g; 290.34 mmol) was dissolved in

MeCN (500 ml)
(40.06 g; 300 mmol)

and heated to 60°C. N-chlorcsuccinimide
was quickly added and the mixture
was refluxed for 2 hours. After cooling, the solvent
was evaporated off, the residue was dissolved in ethyl

acetate and extracted twice with 4N ammonia solution.
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The organic phase was washed with water, dried over MgSsQ,
and evaporated down. It was recrystallised from ethyl
acetate.

Yield: 45 g = 75%

YC (100MHz, DMSO-d,) & 127.87, 131.46, 127.22, 125.91,
115.84, 114.27

(b} 3-Chloro-4-nitrobenzenesulphonamide
3-Chlorosulphanilamide (2.27 g, 11 mmol) were dissolved
in a mixture of glacial acetic acid (50 ml) and 35%
hydrogen peroxide (18 ml) and heated to 70°C. After 3
hours the crystalline precipitate was filtered off and
the filtrate was diluted with ethyl acetate. 1In order
to destroy the excess peroxides, iron(II)sulphate was
added and after filtering, the solvent was evaporated
off. The residue was dissolved in ethyl acetate, washed
with water, dried over Mg30, and concentrated by
evaporation.

Yield: 1.35 g = 52%

Yc (100MHz, DMSO-d,) & 149.26, 148.45, 128.72, 126.91,
125.98, 125,91

(c) 3—(4—Chlorophenylthio)-4—nitro—benzenesulphonamide
3-Chloro-4-nitrobenzenesulphonamide (1.08 g; 4.53 mmol),
4-chlorothiophenol (0.66 g; 4.53 mmol) and K,CO; (0.64 g;
4.60 mmol} were refluxed in dioxan (30 ml) for 3 hours.
The mixture was then diluted with CH,Cl,, filtered and
washed with water. The organic phase was dried over
Mgs80, and evaporated down. The product was
recrystallised from petroleum ether/ethyl acetate.
Yield: 1.0 g = 64%

PC (100MHz, DMSO-dg) & 148.57, 146.43, 138.07, 137.08,
135.76, 130.70, 128.74, 127.27, 125.43, 123.52

{d) 4—Amino—3—(4-chlorophenylthio)—benzenesulphonamide
3—(4-Chlor0phenylthio)—4—nitro—benzenesulphonamide
(0.50 g, 1.45 mmol), NH,C1 (0.16 g; 2.90 mmol) and Fe



10

15

20

LR TP,
cay ..
. * sey
.« ! .y
aetY g
LR T,
[\3
o

* 35

- 44 -

powder (0.40 g; 7.25 mmol) were suspended in EtOH
(10 ml) /water (5 ml) and refluxed for 30 minutes.
evaporated down and the residue

The

solution was filtered,

was taken up in CH,Cl,. It was washed with water, dried

over MgS0, and evaporated down. The residue was used

again in its crude form.

Yield: 0.43 g = 94%
L3 (100MHz, CDCld 152.17, 136.12, 133.59, 132.24,
130.75, 129.86, 129.38, 128,37, 114.69, 114,09

(e) 3—(4—Chlorophenylthio)-4—methylsulphonylamino-

benzenesul phonamide
4—Amino—3—(4ﬁchlorophenylthio)—benzenesulphonamide
(0.43 g; 1.37 mmol) was dissoclved in pyridine (10 mwl)
and at 0°C methanesulphonic acid chloride (4.7 g;
41.0 mmol) was added dropwise. The solution came up to

ambient temperature overnight, was then poured onto

water and extracted with CH,CL,.
evaporated off and the residue was stirred in diocxan
After acidifying with

The solvent was

{10 ml) /2N aqueous NaOH (10 ml) .
2N HCL, the mixture was extracted with ethyl acetate,

dried over MgS0, and evaporated down. The residue was

recrystallised from CH,CL,.

vield: 0.28 g = 52%
C (100MHz, DMSO-d,) & 141.50, 140.23, 133.03, 132.82,
132.73, 129.79, 129.78, 129.46, 126.16, 123,90, 41.03
Example 18:

3—(N—Methylimidazolyl~2—thio)—Q—methylsulphonylamino'

benzenesulphonamide
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(a) 3~ (N-Methylimidazolyl-2-thio)-4-nitro-
benzenesgulphonamide

Synthesis was carried out analogously to Example 17{c).
The product was recrystalliged from CH,C1,.

Yield: 45 g = 75%

"'C (100MHz, DMSO-d,] & 148.98, 145.94, 137.18, 133.80,
130.95, 127.69, 126.47, 124.49, 123.85, 33.64

(b} 3-(N-Methylimidazolyl-2-thio)-4-amino-
benzenesulphonamide

Synthesis was carried out analogously to Example 17(4).
The product was recrystallised from ethyl acetate.

"' (100MHz, DMSO-d;) & 152.15, 136.60, 132.13, 131.33,
128.99, 128.01, 124.84, 114.40, 112.40, 33 .66

{c}) 3—(N—Methylimidazolyl—z—thio)~4—methylsulph0nylf
aminoc-benzenesulphonamide

Synthesis was carried out analogously to Example 17{e) .
The product was recrystallised from CH,C1,/MeCH.

YC (100MHz, DMSO-dy) & 141.72, 139.05, 135.74, 131.13,
129.85, 127.15, 125.79, 125.70, 125.48, 41.19, 33.563

Example 19:
3-(Cyclohexylthio) -4-methylsulphonylaminobenzene-
sulphonamide
9
0=S-NH,
S
N _NH
:Qﬁ
0 0

{a) 3—(Cyclohexylthio)74—nitro—benzenesulphonamide
Synthesis was carried out analcgously to Example 17 (c) .
The product was recrystallised from diisopropyliether.
YC (100MHz, DMSO-dg) & 148.82, 148.10, 135.04, 126.68,
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126.12, 122.87, 44.15, 32,07, 25.30, 25.18

(b) 3—(Cyclohexylthio)~4—amino—benzenesulphonamide
Synthesis was carried out analogously to Example 17(d).

5 The product was recrystallised from diiscpropylether.
C {100MHz, DMSO-d;) & 152.79, 135.75, 130.02, 128.49,
116.79, 113.84, 47.70, 33.61, 26,01, 25.61

(c) 3—(Cyclohexylthio)—4»methylsulphonylamino—

10 benzenesulphonamide
Synthesis was carried out analogously to Example 17 (e) .
YC (100MHz, CDCL,) & 143.35, 137.04, 134.83, 128.44,
123.18, 116.86, 49,57, 40,49, 33.41, 25.91, 25.35

15 Example 20:
3—(5—Trifluoromethylpyridyl—2—thio)—4—methylsulphonyl-

amino-benzene-sulphonamide

9
0=5-NH,
20 CF,
N
LX) [ -~
eet s N
\ N
.}5\\
9%
25
(a) 2- (5-Trifluoromethylpyridyl-2-thie) -nitrobenzene
Synthesis was carried out analogously to Example 1{a).
LT For purification the residue was stirred with petroleum
LI ether.
wte 30 C (100MHz, CDCLy) © 161.90, 146.99, 146.96, 145.92,
o‘f 116.88, 144.82, 135.05, 134.08, 134.05, 134.02, 133.99,
i 133.05, 129.14, 127.87, 125.37, 124.68, 124.38, 123.69,
122,00
35 {b) 2-(5-Trifluoromethylpyridyl-2-thio)-aniline

Synthesis was carried out analogously to Example 1(b).
PC (100MHz, CDCly) & 165.60, 149.24, 146.54, 146.49,
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146.45, 146.40, 137.71, 133.60, 133.60, 133.57, 133.54,
133.50, 132.31, 129.26, 125.03, 122.90, 122.57, 122,32,
122.24, 119.35, 119.13, 115.69, 118.54, 111.41

(c) 2—(5vTrifluoromethylpyridylu2—thio)fN—methyl—

sulphonylanilide

Synthesis was carried cut analogously to Example 1(c) .

The residue was purified by chromatography {silica gel;

CH,Cl,/ethyl
“C {100MHz,
146.81, 144.
134.07, 132.

acetate 19/1) .

CDCl;) & 163.03, 163.02, 146.90, 146.85,
77, 140.46, 137.7s, 134.17, 134.13, 134 .10,
53, 125.58, 124.68, 124 .56, 124.23, 123.50,
02, 120.87, 119.29, 40.02

122.57, 121.

(d) 3-(5—Trifluoromethylpyridyl72—thio)—Qﬁmethyl«
sulphonylaminobenzenesulphonamide

Synthesis was carried out analogously to Examples 1(d)
and l(e).

PC (100MHz, DMSO-d¢) 3 165.38, 146.27, 140,11, 137.79,

134.32, 131.63, 126.93, 125.87, 123.65, 121.88, 121.56,
120.80, 40.68
Example 21:

3—(4—Methoxyphenylthio)—4~methylsulphonylamino—

benzenesulphonamide

{a) 3-(4—Methoxyphenylth10)~4—nitroubenzenesulphonamide
Synthesis was carried out analogously to Example 17 (c).
The product was recrystallised from CH,C1,.

e {100MH=z, DMSO-d,) & 161.28, 148.48, 145.73, 140.12,
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137.54, 127.21, 124.78, 122.89, 115.37, 116.31, 55.61

(b) 3*(4~Methoxyphenylthio)k4—aminofbenzenesulphonamide
Synthesgis was carried out analogously to Example 17(4).
The product was recrystallised from CH,Cl./petroleum
ether.

YC (100MHz, DMSO-d,) & 158.66, 152.24, 133.68, 131,23,
130.91, 128.14, 125.36, 115.16, 114.44, 113.92, 55.37

(c) 3—(4—Methoxyphenylthio)—4—methylsulphony1amino—
benzenesulphonamide

Synthesis was carried out analogously to Example 17 (e).
The product was chromatographed from (silica gel,
CH,C1,/MeOH 50/1)

YC (100MHz, DMSO-d,) & 160.20, 142.05, 137.43, 135.63,
135,20, 126.53, 126.00, 124.48, 121.77, 115.82, 55.49,

41.44

Example 22:
3—(4—Methoxyphenylamino)—4—methylsulphonylamino-

benzenesulphonamide

(a) 3~(4—Methoxyphenylaminc)»4~nitro—benzenesulphonamide
Sodium hydride (1.69% g; 42.26 mmol) was suspended in
absolute DMF and at 0°C a soluticn of p-anisidine

(5.20 g; 42.26 mmol) was added dropwise. After 20
minutes 3-chlorosulphanilamide (1.00 g; 4.23 mmol} was
added and the wixture was stirred at 40°C for 20 min.
The mixture was poured onto water, adjusted to pH 1-2
with conc. hydrochloric acid and extracted with ethyl
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acetate. The combined organic phases were dried over
MgS0,. The residue was purified by chromatography
{silica gel; CH,C1,) .

Yo (louMHz, DMSO-d,) & 157,83, 150.90, 137.80, 131.44,
130.66, 128.86, 125.82, 124.33, 115.13, 111.50, 55.5¢

(b) Bﬁ(4—Methoxyphenylamino)—4-amino~benzenesulph0namide
Synthesis was carried out analeogously to Example 1(b).
The product was purified by chromatography (silica gel;
CH,C1,) .

YC o (100MHz, DMSO-d.) & 154.36, 137.89, 137.22, 137.01,
120.11, 119%.70, 119.60, 118.96, 117.04, 114.91, 55,72

(c) 3—(4LMethoxyphenylamiuo)—4—methylsulphonylamino—
benzenesulphonamide

Synthesis was carried out analogously to Example 17({e).
The product was purified by chromatography (silica gel;
CH,C1,/MeOH 10/1)

PC (100MHz, DMSO-d,) & 154.99, 145.93, 134.76, 131.77,
130.93, 123.31, 122.21, 114.83, 114.07, 113.30, 55.37,
40,64

Example 23:
3—(2,4-Dimethy1phenoxy)74—methylsulphonylaminobenzene—

sulphonamide

0=5-NH,
0
N UNH
0%
0

(a)l 3—(2,4~Dimethylphenoxy)~4—nltro—benzenesulphonamide
Synthesis was carried cut analogously to Example 17(c).
The product was purified by chromatography (silica gel;
CH,Cl,/MeOH 25/1).
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YC (100MHz, DMSO-d;) & 150.41, 149.51, 149.01, 141.41,
135.57, 132.68, 129.34, 128.53, 126.70, 120.50, 119,75,
114.22, 20.46, 15.43

(b) 3—(2,4—Dimethylphenoxy)—4—amino*benzenesulphonamide
Synthesgis was carried cut analogously to Example 17(d).
The product was recrystallised from CH,C1,,

"C {100MHz, DMSO-d,) & 151.64, 142.65, 133.16, 132.14,
130.59, 128.76, 127.85, 121.80, 118.94, 113.72, 113 .55,
20.39, 15.74

(c) 3—(2,4~Dimethylphenoxy)—4vmethylsu1phonylamino—
benzenesulphonamide

Synthesis was carried out analogously to Example 17{e).
The product was purified by chromatography {(silica gel,
CH,C1,/ethyl acetate 9/1)

YC (100MHz, DMSO-d,) ® 150.32, 149.63, 141.03, 124.57,
132.37, 130.39, 129.70, 128.30, 123.98, 120.54, 119.98,
112.30, 40.95, 20.47, 15.73

Example 24 :
3~ (Pyridyl-3-oxy) -4-methylsulphonylaminobenzene-
sulphonamide
0=S-NH,
~
!
~N
0
N .NH
0N
0

(a) 2-{Pyridyl-3-oxy) -nitrobenzene

Synthesis was carried out analogously to Example 1{a}.
The product was purified by chromatography (silica gel,
ethyl acetate/petroleum ether 1:1})

“C NMR (100MHz, CDC1,) (152.91, 149.41, 145.48, 141.08,
134.48, 125.93, 125.59, 124.47, 124 .31, 121.14.
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(b) 2-(Pyridyl-3-oxy)-aniline

To a vigorously stirred suspension coneisting of Rh/C
and 2-{pyridyl-3-oxy)nitrcbenzene in THF (25 mlL) N.H,.H,0
was slowly added dropwise at 0°C. The reaction solution
was left to come slowly to ambient temperature
overnight. The reaction mixture was filtered and the
filtrate was concentrated by evaporation. The residue
thus formed was taken up in ethyl acetate (100 ml) and
washed with dilute hydrochloric acid (3 x 50 ml, pH 2).
The aquecus solution was neutralised (NaHCO,) and
extracted with CH,Cl, (3 x 50 ml). The organic soluticn
wag dried over MgS0O, and then evaporated down. The oil
obtained was recrystallised from ethyl acetate,

Yield: 5.60 g = 64%

YC NMR (100MHz, CDCl,) (155.06, 143,83, 142.20, 140.20,
138.89, 125.66, 124.01, 123.58, 120.16, 118.76, 116.72.

(¢) 2-(Pyridyl-3-oxy)-N-methylsulphonylanilide
Synthesis was carried out analogously to Example 1{c¢).
The product was purified by chromatography (silica gel,
CH,Cl,/MeQH 10:1)

"¢ NMR {100MHz, CDCl,) (152.66, 146.54, 145.51, 141.26,
128.44, 125,72, 125.67, 125.09, 124.37, 121.71i, 118.09,
39.84.

(d) 3-(Pyridyl-3-oxy)-4-methylsulphonylaminobenzene-
sulphonamide

Synthesis was carried out analogously to Examples 1{d)
and l{(e}. The residue was digested with
diisopropylether and recrystallised from ethanol.

BC (100MHz, DMSO-d,) (152,50, 147.68, 145.42, 141.42,
140.90, 132.30, 126.37, 124.92, 123.68, 121.97, 115.81,
40.94.



Example 25:
3~(2—Chloropheny1thio)—4—methylsulphonylaminobenzene—
sulphonamide

Q
5 0=5-NH,

SN cl

-5
10 %

(a) 3ﬁ(2—Chlorophenylthio)—4-nltro—benzenesulphonamide
Synthesis was carried ocut analegously to Example 17(a) .
The product was recrystallised from petroleum

15 ether/cH,C1,.
YC (100MHzZ, DMSO-d.) & 148.74, 146.51, 138.38, 137.96,
136.51, 133.00, 131.19, 129.24, 128.43, 127.50, 124.99,
123.75

vens
"

20 {b) 3—(2~Chlorophenylthio)—4—amino~ben2enesulphonamide

.
*ons

Synthegis was carried out analogously to Example 17(d).

The product was recrystallised from CH,C1,.

Le (100MHz, DMSO-d¢) & 153,62, 135.57, 134.97, 131.54,
. 130.27, 129.79, 129.52, 127.90, 126.92, 126.22, 114.42,
oo 25 108.95

'
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-
.e
e ae

.
.
.
.
.
.
.
-

ans

() 3—(2—Chlorophenylthio)—4-methylsulphonylamino~

benzenesulphonamide

Synthesis was carried out analogously to Example 17 (e) .

sreeel 30 The product was purified by chromatography (silica gel,
CH,C1,/MeOH 13/1) and recrystallised from CHCL,.

e YC (100MHz, DMSO-d,) & 141.48, 141.08, 133.36, 133.28,

131.23, 130.80, 130.28, 129.17, 128.45, 127.60, 126.99,

124.62, 41.22

Exampie 26:
3—(4—Bromophenylthio)—4~methylsulphonylaminobenzene-
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sulphonamide
o
0=5~NH,
:: Br
5
HJQE,NH
=N
0 e

(a) 3~(4—Bromophenylthio)—4~nitro—benzenesulphonamide
Synthesis was carried out analogously to Example 17{c) .
The product was recrystallised from petroleum
ether/CH,C1,.

C {100MHz, DMSO-d,) & 148.56, 146.50, 137,85, 137.19,
133.62, 129.27, 127.26, 125.50, 124 .49, 123.56

{b) 3—(4—Bromopheny1thio)—4—amino—benzenesulphonamide
Synthegis was carried out analogously to Example 17(d) .
Y (100MHz, CDCl,)d 153.16, 135,54, 135.18, 132.08,
131.34, 125.20, 128.72, 118.83, 114.28, 110.70

{e] 3-(4-Bromophenylthio) -4-methylsulphonylamino-
benzenesulphonamide

Synthesis was carried out analogously to Example 17(e).
The product was purified by chromatography (silica gel,
petroleum ether/ethyl acetate 1/1).

YC (100MHz, DMSO-dg) & 141.75, 139.98, 133.44, 132.79,
132.75, 130.11, 130.05, 126.41, 125%.04, 121.25, 41.21

Example 27:
3—(4—Trifluoromethoxyphenylthio)—4—methylsu1phonyl—

aminobenzene-sulphonamide



10

i5

"'C {100MHz, DMSO-d¢) 5 141.70, 141.53, 141.06, 132.48,
128.91, 127.72, 127.42, 127.10, 126.47, 126.40, 126.36,
124.38, 41.10

Example 28: 3—(Furyl—2—thio)—4—methylsulphony1—

aminobenzenesulphonamide

Q
0=S-NH,
N
g Q
HsQS,NH
0"y

Example 29: 3—(3~Chlorophenylthio)—4—methylsulphony1—

aminchenzenesulphonamide

2
0=5-%NH
LG
-
5 a
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Synthesis was carried out analogously to Example 14 (¢} .
The product was recrystallised from petroleum
ether/CH,C1,.

"C (100MHz, DMSO-d,) & 148.58, 146.62, 137.58, 134,73,
134.37, 133.85, 132.22, 132.12, 130.70, 127.23, 125 .74,
123.7¢0

(b) 3*(3—Chlorophenylthio)—47amino»benzenesulphonamide

Q
0:5~NII,

L
<, 5 Cl

NH,

S8ynthesis was carried out analogously to Example 14 (d) .
The product was recrystallised from CHCL,.

¥C (100MHz, DMSO-dg} & 153.32, 138.54, 135.44, 133.87,
131.36, 130.92, 129.43, 125.83, 125.71, 125.16, 114.33,
110.089

(c) 3—(3—Chlorophenylthio)‘47methylsulphonylamino—

benzenesulphonamide

o
0=5-NH,

i:‘s‘:: a
G,

- NH,
PR

3
0\0

Synthesis was carried out analogously to Example 14 (e) .
The product was purified by chromatography (silica gel,
CH,C1,/MeOH 19/1)

Y'C (1COMHz, DMSO-d,) & 141.62, 140.60, 136.64, 134,16,
131.42, 131.05, 129.46, 128.80, 128.74, 127.72, 126.93,
124.73, 41.19
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Example 30: 3-(2,4,6-Trichlorophenylthio) -4-
methylsulphonylaminobenzene—sulphonamide
Q

e (100MHz, DMSO-d.) & 143.01, 141.54, 137.05, 136.34,
134.17, 125.56, 129,34, 128.76, 127.84, 126.39, 124 .43,
123.00, 41.4¢9

Example 31: 3~(4~Trifluoromethylphenylthio)¥4—

methylsulphonylaminobenzene-sulphonamide

Example 32: 3~(Phenylthio)—4~methylsulphonylamino—

benzenesulphonamide

9
0=8-NH,
S :
HEC\ . NH
.5
0
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Example 33: 3—(2—Bromo-4—chlorophenylthio)—4—methy1&

sulphonylaminobenzenesulphonamide

9
O=S-NH,
5 cl
S
}%QE,NH Br
Ky
0 e
10
Example 34: 3~(2,5—Dichlorophenylthio)g4—methyl—
sulphonylaminobenzenesulphonamide
Q
O:S,‘-NH2 cl
15
S
H,C NH cl
i\
07 %

YC (100MHz, DMSO-d.)d 141.76, 141.64, 136.21, 132.70,
131.96, 131.60, 131.28, 129.08, 128.54, 127.85, 125.95,
124.81, 41.2%

Example 35: 3-{2,3-Dichlorophenylthio) -4 -

methylsulphonylaminobenzenesulphonamide

'": : 9

e O=S-NH,

':".E 2

b

. L] 30 S (_']
H}C\ ,N'H C!

Pt o‘gb

C (100MHz, DMSO-d;) & 142.07, 141.48, 137.28, 1232.70,
35 132.57, 129.74, 128.99, 128.65, 128.02, 127.84, 125.27,
124.24, 41.19
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Example 36:
3—(2,4-Dichlorophenoxy)—4—methylsu1phony1amino-
benzenesulphonic acid N-methylamide

Qs
0=8§-N

i Ct

0

\ _NH Ct
=8,

a %
3—(2,47Dichlorophenoxy)4—methylsulphonylaminobenzene—
sulphonic acid chloride N-methylamide (HN-56203) 3-(2,4-
dichlorophenoxy)74—methylsulphonylaminobenzenesulphonic
acid chloride (0.56 g, 1.3 mmol) was dissolved in dioxan
(15 ml) and at 0°C it was added dropwise to a solution
of methylamine hydrochloride {(1.18 g, 17 mmol) in 1N
aqueous NaOH (15 ml, 15 mmol) and dioxan (20 wml). The
mixture was stirred for 1 hour at 0°C, acidified with 1N
HCl and extracted with ethyl acetate. The combined
organic phases were dried over MgS0Q, and the solvent was
evaporated off. The residue was purifiad by
chromatography (silica gel, CH,CL,/ethyl acetate 9/1).
Yield: 0.25 g = 45%

PC (100MHz, CDPC1,) & 148.35, 146.21, 134.97, 132.03,
131.28, 131.16, 128.98, 127.15, 123.15, 123.12, 119.56,
113.81, 40.45, 29.18

Example 37:
3—(2,4—Dichlorophen0xy)~4-methylsulphonylaminobenzenek
sulphonic acid N,N-dimethylamide
o 4
0=8-N
N l

N NH Cl
as\
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3—(2,4-Dichlorophenoxy)~4—methylsulphonylaminobenzene‘
sulphonic acid chloride (1.12 g, 2.6 mmol) was dissoclved
in dioxan (5 ml) and at 0°C added dropwise to a solution
of dimethylamine hydrochloride (1.10 g, 13.4 mmel) in 1N
agueous NaOH (13 ml, 13 mmol) and dioxan (13 ml). The
mixture was stirred for 1 hour at 0°C, acidified with 1N
HC1 and extracted with ethyl acetate. The combined
organic phases were dried over MgS0, and the solvent was
evaporated off. The residue was purified by
chromatography (silica gel, petroleum ether/ethyl
acetate 6/4),

Yield: 0.27 g = 24%

Y (100MHz, DMSO-d;) & 150,02, 147.24, 133.01, 130.81,
130.42, 129.53, 129.18, 126.03, 123.74, 123.17, 122.57,
115.72, 41.03, 37.5%59

Example 38:
3-(2,4-Dichlerophenoxy) -4-methylsulphonylaminobenzene-
sulphonic acid azetidinium amide

9
0=5-N

\ __NH cl

3-(2,4-Dichlorophenoxy) -4 -methylsulphonylaminobenzene-
sulphonic acid chloride (0.51 g, 1.2 mmol) was dissolved
in dioxan (5 ml) and at 0°C added dropwise to a solution
of azetidinium tetrafluorcborate (1.48 g, 10.2 mmol) in
1N aqueous NaOH (10 mi, 10 mmol} and dioxan (20 ml).

The mixture was stirred for 1 hour at 0°C, acidified
with 1N HECl and extracted with ethyl acetate, The
combined organic phages were dried over MgS0O, and the
solvent was evaporated off. The residue was purified by
chromatography (silica gel, CH;Cl,/ethyl acetate 9/1}
Yield: 0.18 g = 33%
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YC (100MHz, DMSO-d,) & 149.94, 147.28, 133.32, 130.49,
129.70, 129.58, 129.26, 126.15, 124.39, 122.87, 122,86,
116.02, 50.94, 41.08, 14.87

Example 39: 3—(2,4—Dichlorophenoxy)—4—methylsu1phony1—

aminobenzenesulphonic acid N-ethylamide

\ NH Cl

O'ﬁj
3~(2,4—Dichlorophenoxy)—4—methylsulphonylaminobenzene—
sulphonic acid chleoride (1.64 g, 3.8 mmol) was dissolved
in dioxan (5 ml) and at 0°C added dropwise to a solution
of ethylamine hydrochloride (2.51 g, 30.8 mmol) in 1N
aqueous NaOH (30 ml, 30 mmol} and dioxan (30 ml). The
mixture was stirred for 1 hour at 0°C, acidified with 1N
HCl and extracted with ethyl acetate. The combined
organic phases were dried over MgSO, and the solvent was
evaporated off. The residue was purified by
chromatography (silics gel, CH,Cl,/ethyl acetate 10/0.5) .
Yield: 0.46 g = 28%
YC (100MHz, DMSO-dg) & 149.88, 147.82, 137.13, 131.9¢,
130.44, 129.66, 129.24, 126,31, 123.58, 123.03, 122.58,
114.53, 431.00, 37.57, 14.73

Example 40:
3~(2,47Dichlorophenoxy)—4—methylsulphonylaminobenzene—
sulphonic acid N,N-diethyl-amide



- 61 -

—
0=S-N
C
O
Cl

N UNH
0%
0

3—(2,4—Dichlorophenoxy)~4—methylsulphonylaminobenzene—
10 sulphonic acid chloride (1.08 g, 2.50 mmol) was
dissolved in dichloromethane (5 ml) and at 0°C added
dropwise to a solution of diethylamine (¢.30 ml,
2.51 mmol) in pyridine (20 ml). The mixture was stirred
for 1 hour at 0°C, acidified with 1N HCl and extractad
15 with ethyl acetate. The combined organic phases were
dried over Mg30; and the solvent was evaporated off. The
residue was purified by chromatography (silica gel,
CH,C1,) .
vield: 0.22 g = 19%
020 YC (100MHz, DMSO-d,) & 149.98, 147.50, 136.21, 132.37,
: 130.43, 129.63, 129.21, 126.15%, 123.56, 122.86, 122.72,
114.90, 41.77, 41.02, 14.02

., Example 41:
25 3-(2,4-Dichlorophenoxy) -4 -methylsulphonylaminobenzene -
Lo sulpheonic acid merpholinamide

:‘Isi 9 /——\
0=8-N O
p—

30

0, N __NH Cl
HE. "S\\
Y%
3—(2,4—Dichlorophenoxy)74—methylsulphonylaminobenzeneﬁ
35 sulphonic acid chleride (1.36 g, 2.2 mmol) was dissolved
in dioxan (5 ml) and at 0°C added dropwise to a solution

of morpheline {2.25 ml, 25.6 mmel) in 1IN aquecus NaOH
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(26 ml, 26 mmol] and dioxan (20 ml). The mixture was
stirred for 1 hour at 0°C, acidified with 1N HCL and
extracted with ethyl acetate. The combined organic
phases were dried over MgS0, and the solvent was
evaporated off. The residue was purified by
chromatography (silica gel, CH,Cl,/ethyl acetate 9/1) .
Yield: 0.93 g = 60%

YCO(100MHzZ, DMSO-dg) b 150.02, 147.15, 133,44, 1390.43,
129.51, 129.31, 129.18, 126.23, 125.98, 123.95, 123.02,
122.51, 116.78, 115.83, 65.41, 45.83, 41.03

Example 42; 3—(2,4—Dichlorophenoxy)—4umethylsulphonyl—

aminobenzenesulphonic acid hydroxyamide

]
(=5-NHOH
C

0
\S.NH Ci
o™,
3-(2,4-Dichlorophencxy) -4 -methylsulphenylaminobenzene -
sulphonic acid chloride (0.17 g, 6.40 mmol) was
dissolved in dioxan (3 ml) and added dropwise at 0°C to
a solution of hydroxylamine hydrochloride (0.28 g,
4.0 mmol) and sodium carbonate (0.43 g, 4.0 mmel) in
water (5 ml) and dioxan (2 ml). The mixture was stirred
for 2 hours at 0°C, acidified with conc. HC1l and
extracted with ethyl acetate. The combined organic
phases were dried over Mg80, and the solvent was
evaporated off. The residue was purified Ly
chromatography (silica gel, chloroform/MeQH /1) .
vield: 0.1 g = 62%
“C (100MHz, DMSO-d,) & 149.92, 147.35, 133.60, 132.91,
130.40, 129.60, 129.20, 126.25, 124.41, 122.95, 122,90,
116.22, 41.09

Example 43: 3m(2,4—Dichlorophenoxy)—4—methylsu1phonyl-
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Example 43: 3~(2,4—Dichlorophenoxy)—4—methylsu1phony1~

aminobenzenesulphonic aciqg O-methylhydroxyamide

Q
O=S~-NHOMe
5 Cl
O
N UNH al
E\Y
0O \O
10 3—(2,4-Dichlorophenoxy)74~methylsulphonylaminobenzene-

sulphonic¢ acid chleride (1.1 g, 2.55 mmcl) was digsolved
in CH,CL, (5 ml) and at 0°C added dropwise to a solution
of O-methylhydroxylamine hydrochloride (0.2 g, 3.6 mmol)
and DMAP (G.44 g, 3.6 mmol) in pyridine (20 ml). The

15 mixture was stirred at 0°C for 2 hours and then
evaporated down. The residue was dried in vacuo and

purified by chromatography (silica gel, chloroform/MeOH

50/1).
Yield: 0.28 g = 25%
20 PC (100MHz, DMSO-d.) & 149.88, 147.25, 133,47, 133.06,
130.42, 129.64, 129.20, 126.24, 124.42, 122.85, 122.71,
::k 116.00, 64.44, 41.11

Example 44: 3—(2,4—Dichlorophenoxy)—4—methylsu1phonyl—

et oos aminobenzenesulphonic acid N,0-dimethyl-hydroxyamide
A 0
.':.-. LR}
0=5-NMeOMe
. Cl
" a3 Q
[ N NH Ci
cpuasd 07
3—(2,4»Dichlorophenoxy)74—methylsulphonylaminobenzene—
?‘": sulphonic acid chloride (1.1 9., 2.55 mmol} was dissolved
35 in CH,CLl, (5 ml} and at 0°C added dropwise to a sclution

of N,0-dimethylhydroxylamine hydrochlorige (0.34 g,
3.5 mmol) and DMAP (0.44 g, 3.6 mmol) in pyridine
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(20 ml). The mixture was stirred for 2 hours at 0°C and
then evaporated down. The residue was dried in vacuo
and purified by chromatography (silica gel, CH,CL,) .
Yield: 0.43 g = 37%

YC (160MHz, DMSO-d,) & 149.94, 146.71, 134.37, 130.45,
129.64, 129.18, 126.97, 126.10, 125.77, 122.77, 12z2.20,
117.43, 63.36, 41.12, 38.97

Example 45:
3-(2,4—Dichlorophenoxy)—4—methylsulphonylaminobenzene—
sulphonic acid N-benzyiamide
2~
0=S-N
H Cl
0

\S_NH O

0%
3—(2,4—Dichlorophenoxy)—4—methylsulphonylaminobenzenef
sulphonic acid chleride {(1.08 g, 2.51 mmol) was
dissolved in CH,C1l, (5 ml) and at 0°C added dropwise to a
solution of bkenzylamine (0.35 ml, 3.2 mmol} in pyridine
(20 ml). The mixture was stirred for 2 hours at 0°C and
then evaporated down. The residue was dried in vacuo
and purified by chromatography (silica gel, CHC1,/MeOH
19/1).
Yield: 0.18 g = 15%
Y'C (100MHz, DMSO-d;) & 143.94, 147.70, 137.38, 137.2s,
132.04, 130.41, 129.55, 129.19, 128.30, 127.71, 127.28,
126.23, 123.52, 122.87, 122.67, 114.71, 46.23, 40.92

LExample 46: 3—(2,4—Dichlorophenoxy)—4~methylsu1phony1—

aminobenzenesulphonic acid 4 - (methoxyphenyl)amide




N\ _NH Cl

10 3~(2,4—Dichlorophenoxy)—4—methylsulphonylaminobenzene~
sulphonic acid chloride (1.08 ¢, 2.51 mmol} was
dissolved in CH,Cl, (5 ml) and at 0°C added dropwise to a
solution of p-anisidine (0.46 g, 3.7 mmol) in pyridine
{20 ml).  The mixture was stirred at 0°C for 1 hour and

15 evaporated down. The residue was dried in vacuo and
purified by chromatography {silica gel, CH,Cl,/ethyl
acetate 19/1).
vYield: 0.37 g = 29%

"'C (100MHz, DMSO-d) & 156.95, 149.63, 147.53, 135.54,

20 132.26, 130.44, 129.82, 129.77, 129.13, 126.41, 124.11,
123.12, 123.07, 122.72, 114.57, 114.42, 55.31, 41.03

R Example 47: 3-(2,4~Dichlor0phenoxy)—4—methylsulphonyl-
Lie aminocbenzenesulphonic acid- (2-pyridyl) -amide
., . —
' NS
N 0 N
0=8-N
LXXY] H Ci
s 0
S 30 \S"NH Cl
« 2 =N
spesel 0%

3-{2,4-Dichlorophenoxy) -4-methylsulphenylaminobenzene -
sulphonic acid chloride (1.08 g, 2.51 mmol) was
dissolved in CH,Cl, (5 ml} and at 0°C added dropwise to a
35 solution of Z-aminopyridine (0.30 g, 3.2 mmol} in
pyridine (20 ml). The mixture was stirred for 1 hour at

0°C and then evaporated down. The residue was dried in
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vacuo and purified by chromatography (silica gel,
chloroform/MeOH 19/1) .

Yield: 0.22 g = 18%

"'C (100MHz, DMSO-d;) (i55.%1, 150.50, 148.60, 146 .84,
141.%4, 139.86, 130.21, 129.08, 128.95, 127.90, 126,19,
125.43, 123,47, 121.39, 114.14, 112.17, 112.81, 40.66

Example 48: 3—(2,4-Dichlorophenoxy)—Q—methylsulphonyl—
aminobenzenesulphonic acid {(3-pyridyl) -amide

\/N

\
O¢¥NH cl

0
3—(2,4-Dichlorophenoxy)~4-methylsulphonylaminobenzene—
sulphonic acid chloride (1.08 g, 2.51 mmol) was
dissolved in CH,C1, (5 ml} and at 0°C added dropwise to a
golution of 3-aminopyridine (0.30 g, 3.2 mmol) in
pyridine (20 ml). The mixture was stirred for 1 hour at
0°C and then evaporated down. The residue was dried in
vacuo and purified by chrematography (silica gel,
chloroform/MeOH 19/1) .
Yield: 0.18 g = 15%
¥C (100MHz, DMSO-d,) (149.43, 147.65, 145.75, 142.35,
134.92, 134.17, 132.57, 130.56, 130,03, 129.30, 128.21,
126.52, 124.12, 123.39, 122.990, 122.70, 114.05, 41.07

Example 483:
[37(2,4—Dichlorophenoxy)—4—methylsulphony1amino—
phenylsulphamoyl] -B-alanine
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3—(2,47Dich10rophenoxy)—4—methylsulphonylamino»
benzenesulphonic acid chloride (2.28 g, 5.3 mmol) was
dissolved in dioxan (5 ml) and at 0°C added dropwise to
a solution of b-alanine {3.77 g, 42.4 mmol} in 1N
aquecus NaOH {42 ml, 42 mmol) and dioxan (20 ml) ., The
mixture was stirred for 3 hours at 0°C, acidified with
conc. HCL and extracted with ethyl acetate. The
combined organic phases were dried over MgsSO, and the
solvent was evaporated off. The residue was purified by
chromatography (silica gel, petroleunm ether/ethyl
acetate/HCAc 1/1/0.1).

Yield: 0.52 g = 20%

He {100MHz, DMSO-d,) & 172.25, 150.01, 147.65, 136.43,
132.52, 130.41, 129.48, 129.18, 126.14, 123.38, 122 .81,
122.78, 114.83, 40.97, 38.62, 34.20

Example 50: 3-(2,4-Dichlorophenoxy)-4-methylsulphonyl -

aminocbenzenesulphonic acid 2-hydroxy-ethylamide

N NH Cl

3~(2,4—Dichlorophenoxy)~4~methylsulphonylamino-
benzenesulphonic acid chloride (1.1 g, 2.5 mmol) was
dissclved in CH,C1, (5 ml) and at 0°C added dropwisge to a
solution of ethanolamine (0.20 g, 3.3 mmol) in pyridine

{20 ml}. The mixture was stirred for 1 hour at 0°C and
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(20 ml). The mixture was stirred for 1 hour at 0°C and
then evaporated down. The residue was dried in vacuo
and purified by chromatography (silica gel,
chloroform/MeCH 19/1).

Yield: 0.28 g = 24%

¢ (100MHz, DMSO-d,) & 149.97, 147.71, 137.12, 130.41,
129,53, 129.20, 126.19, 123.55, 123.52, 122.83, 122,66,
114.77, 59.95, 45,11, 41.01

Example 51:
3-(2/4~Dichlorophenoxy)—4—methylsulphonylaminobenzenc—
sulphonic acid bis (hydroxymethyl)methylamide

3—(2,4—Dichlorophenoxy)—4—methylsulphonylaminobenzene—
sulphenic acid chloride (1.8 g, 2.51 mmol) was dissolved
in CH,X1, (5 ml) and at 0°C added dropwise to a solution
of bis(hydroxymethyl)methylamine (0.44 g, 4.8 mmol) in
pyridine (20 ml). The mixture was stirred for 2 hours
at 0°C and then evaporated down. The regidue was dried
in vacuo and purified by chromatography (silica gel,
chloroform/MeCH 19/1)

vield: 0.35 g = 29%

Yo o(10oMmz, DMSO-d,) & 150.17, 147.50, 138.39, 132.09,
130.34, 129.29, 129%9.10, 126.062, 123.25, 122.75, 122.51,
115.22, 60.36, 57.07, 40.94
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Example 52;
4—[3—(2,4—Dichlorophenoxy)—4—methylsu1phonylamino—
phenylsulphamoyll -E-cinnamic acid

Q
OH
\S/
O:S*H
o]
0 ;
\ NH Cl
0%
o]

3—(2,4~Dichlorophenoxy)-4—methyisulphonylaminobenzene—
sulphonic acid chloride (1.1 g, 2.55 muol) was dissolved
in CH,C1, (5 ml} and at 0°C added dropwise te a solution
of 4-aminocinnamic acid hydrochloride (0.65 g,

43.3 mmol) and DMAP (0.44 g, 3.6 mmol) in pyridine

(20 ml). The mixture was stirred for 7 hours at 0°C and
then evaporated down. The residue was dried in vacuoc
and purified by chromatography (silica gel, petroleum
ether/ethyl acetate/HOAc 1/1/0.1).

vield: 0.43 g = 30%

e (100MHz, DMSO-dg) & 167.68, 149.54, 147.56, 143.23,
139.25, 130.47, 130.33, 130.07, 129.89, 125.42, 125.21,
126.45, 123.18, 122.96, 122.71, 120.18, 118.42, 114,28,
113.74, 41.10

Example 53: 3~(2,4»Dichlorophenoxy)—4—methylsu1phonyl‘
aminophenylsulphonic acid N-methylsulphonylamide

( N .
:i: C
O
NH
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Methanesulphonamide (1.2 g, 12.5 mmol) was dissclved in
absclute THF (50 ml) and TMEDA (7.55 ml) was added. The
solution was cooled to -50°C and Buli (7.8 ml,

12.5 mmol) was added. The mixture was stirred at this
temperature for 15 minutes, then a solution of 3-(2,4-
dichlorophenoxy)—4-methylsulphonylaminobenzenesulphonic
acid chloride (0.5 g, 1.25 mmel) in THF {5 ml) was added
dropwise. The mixture was stirred for 4 hours at -40°C
and quenched by the addition of acetiec acid. The
mixture was dissolved in ethyl acetate and extracted
with water. The combined organic phases were dried over
MgS0, and the solvent was evaporated off. The residue
was purified by chromatcegraphy (silica gel, CHC1,/MeOH
18/3}.

Yield: 0.18 g = 29%

V¢ (100MHz, DMSO-dg) & 150.59, 147.38, 144.52, 130.19,
129.82, 128.93, 128.80, 125.72, 124.30, 122.50, 121.96,
115.67, 42.92, 40.84

Example 54:
3-(2,4-Dichlorophenoxy) -4-methylsulphony? -

aminophenylsulphonic acid N-formylamide

0
0 S
0=5-N
H al

O’QD
Formamide (0.5 ml, 12.5 mmol) was dissolved in absolute
THF (50 wl) and TMEDA (7.55 ml) was added. The solution
was cooled to -50°C and Buli (7.8 ml, 12.5 mmol) was
added. The mixture was stirred for 15 minutes at this
temperaturce, then a solution of 3-(2,4-dichlorcphenoxy) -
4-methylsulphonylaminobenzenesulphonic acid chloride
(6.5 g, 1.25 mmol) in THF (5 ml) was added dropwise.
The mixture was stirred for 5 hours at -40°C and
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quenched by the addition of acetic acid. The mixture
was dissolved in ethyl acetate and extracted with water.
The combined organic phases were dried over MgS0, and the
solvent was evaporated off. The residus was purified by
chromatography (silica gel, CHCl,/MeQH S/2).

Yield: 0.04 g = 7%

PC O (100MHz, MeOH-d,) a 166.05, 150.96, 149.39, 139.g0,
133.78, 132.83, 132.186, 130.45, 128.84, 125.06, 123.82,
123.57, 115.15, 41.10

Example 55: 3M(2,4—Dichlorophenoxy)—4—methylsulphonyl»

aminophenylsulphonic acid N-(N'-formyl)hydrazide
H

o R
0=8-N 0
H cl
Q
v\ NH Cl
)
0w

3—(2,4—Dichlorophenoxy)—4—methylsulphony1amino~
benzenesulphonic acid chloride (1.1 g, 2.5 mmol} was
dissoclved in CH,Cl, (5 ml) and at 0°C added dropwise to a
solution of formylhydrazine {0.18 g, 3.0 mmol) in
pyridine (20 ml). The mixture was stirred for 1 hour at
0°C and then evapcrated down. The residue was dried in
vacuo and purified by chromatography (silica gel,
chloroform/MeQH 15/1).

Yield: 0.73 g = 64%

"¢ (100MHzZ, DMSO-d,) & 166,84, 159.45, 150.27, 150.15,
147.20, 146.95, 134.81, 133.25, 130.32, 125.27, 129.07,
125 .82, 124.43, 124.19, 124.01, 123.03, 122.89, 122.33,
122.14, 116.68, 116.35, 40.95, 40.88

Example 56: 3-(3,4-Dichlorophenylthio) -4-
methylsulphonylaminobenzenesulphonamide
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Example 57: 3-(3,4-Dichlorophenylthic) -4-
methylsulphonylaminobenzenesulphonamide

Q

0Is-NIL @

x

|
~
$ Cl
mquH

0%,

Example 58: 3-(2,4-Dimethylphenylthio}-4-

methylsulphonylaminobenzenesul phonamide

Q
0=S-NH,
HC

N A

0,

Example 59: 3-{(2-Chloro-4-methylphenyithio) -4-

methylsulphonylaminobenzenesulphonamide

O
0=5- Ny,
N ;
H
LS mu a
- N
o] \0

Example 60: 3-(2-Methyl-4-chlorophenylthic) -4-

methylsulphonylaminobenzenesulphonamide




0
0=5- NI,

c
5
WG UNH

5 o™y

Example 61: 3- (2~C'hloro&4~trifluoromethylphenylthio) -4~

methylsulphonylamino-benzenesulphonamide

10
2
G=5-NH,
CF,
5
e NH <l
15 Y
Example 62: 3-(2,6-Dichlorophenylthic)-4-
A methylsulphonylaminobenzenesulphonamide
reeed o
::": 20 o:is"-NH:
e «
Dl s
SR H& N cl
o,
L oos
.":': Example 63: 3-(2,4-Dichlorophenylamine) -4-
et methylsulphonylaminobenzenesulpheonamide
0§~ NIy,
n, 30 -
. ‘. \_
WG o M@
oY,

35
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Example 64: 3-(4-Chlorophenylamino) -4-
methylsulphonylaminobenzenesulphonamide

Q
0:8-NH,

i ) :: a
I
H{ 58

)iyxn
2%

Example 65: 3-(2,4,6-Trichlorophenylamine) -4 -

methylsulphonylaminobenzenesulphonamide

Example 66: 3~ (2-Chlorophenylamino}) -4-
methylSulphonylaminobenzenesulphonamide

0
Q=5-KH,

N
MG NH = a

Y

O\O

Example 67: 3-(3-Chlorophenylamino) -4-
methylsulphonylaminobenzenesulphonamide
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Example 68: 3w(2,6-Dichlorophenylamino)—4—methyl-

sulphonylaminobenzenegsulphonamide

0
05~ NI,
Cl ::
N
e wu o«
G

Example 69: 3-(2-Chloro-4-methoxyphenylamino) -4-

methylsulphonylaminobenzenesulphonamide

0
0:5-NH,
0\
o
WE a1 o
%

Example 70: 3-(2-Fluoro-4-chlorophenylamino) -4 -
methylsulphonylaminobenzenesulphonamide

0=5-NH,

(%]
Cl
A
H H ¥

g
S

>
07

L]

Example 71: 3—(47Bromophenylamino)~4~methylsu1phonyl—

amincbenzenesulphonamide

o
0=§-NH,
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Example 72: 3—(4—Fluorophenylamino)—4-methylsulphonylu

aminobenzenesulphonamide

O
025~ Nn,
;
WGy M
0"

Example 73: 3—(3—F1u0ropheny1amino)—4—methylsulphonyl»

amincbenzenesulphonamide

Q
0=5-NH,
N
[
- -
N F
H
HJC\S,;\‘H
)
%

Example 74: 3—{2—Fluoropheny1)—4—methylsu1phonylamino-

benzenesulphonamide

2
0=8-NH,
is
3
“sQS.mH E
0°%

Bxample 75: 3-(2,4-Dichlorophenylthic) -4-trifluoro-

methylsulphonylaminobenzenesulphonamide
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3—(2,4—Dichloropheny1thio)—4—trifluoromethyl—

sulphonylaminobenzenesulphonamide

9
0=5-8H,
a
s
Oy NH a
o* \‘O

3—(2,4—Dichlor0phenylthio)~4—amino—benzenesulphonamide
{1.00 g, 2.86 mmol) weres dissolved in CH,CL, (50 ml) and
triethylamine (4.00 ml, 28.5 mmol) were added. The
mixture was cooled tc 0°C and trifluoromethanesulphonyl
chloride (2.42 wml, 22.9 mmol) was added dropwise., The
reaction sclution was stirred for 30 minutes at 0°C and
then for 2 hours at ambient temperature. It was
hydrolysed with 1N HC1, extracted with CH,C1, and the
combined organic phases were dried over MgSO,. The
product was purified by chromatography (silica gel,
CH,C1,/Me0H 15/1) .

Yield: 0.15 g = 11%

"¢ (100MHZ, CDC1,) & 151.39, 136.07, 134.56, 133.88,
131.84, 131.62, 120.08, 129.51, 129.31, 127.58, 127.55,
126.20, 122.89, 119.58, 114.70, 111.42

Example 76: [3—(2,47Dichlorophenylthio)—4—trif1uoro—

methylsulphonylaminobenzenesulphonamide] Na-trium salt?

I
0=5-N1,
cl
pe
FCy w7 <l

o* S\\O Nat
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Example 77: 3—(2,4—Dichlor0phenylthio)—4—trichlor0~

methylsulphonylaminobenzenesulphonamide

8]

0z§-NH,
[&]
-
QLT
1,y NHE Cl

25
(o] \O

Example 78: 3-1(2,4-Dichlorophenylthio) -4-

isoprOpylsulphonylaminobenzenesulphonamide

0
0:=5-N1,
a
J<¥s
.NH ct
e
o

Example 79: 3—(2,4~Dichlorophenylthio)ﬁ4-ethylﬁ
sulphonylaminobenzenesulphonamide

Q
0=5~NH,
’ c
N NH Ci
oy

Synthesis was carried out analecgously to Example 1(c).
The product was purified by chromatography tsilica gel,

CH,C1,} .




_'79..
PC (100MHZ, ©DCly)d 139.98, 137.64, 133.48, 132.73,

132.15, 129.77, 128.35, 127.88, 125.18g, 118.99, 11ls.87,
46.73, 8.12

5 (b) 3—(2,4—Dichlorophenylthio)—4—ethylsulphony1amino~

benzenesulphonamide

Cl

10 3
TN wi cl

Synthesis was carried ourt analogously to Examples 1(q)
15 and (e). The product was recrystallised from

CH,C1,/MaOH.,

B (100MHz, DMSO-d¢td 141.78, 141.11, 134,04, 132.89,

RIS 132.81, 132.03, 131.06¢, 129.71, 128.58, 127.23, i27.12,
ot 125.20, 47.70, 8.11
.o 20
h:ﬂ‘ Example 80: 3~(2,4~Dichloropheny1thio)-4—pr0pyl—
: .f sulphonylaminobenzenesulphonamide
vaeet 0
0=$-NH,
R - Ci
ot 25
s \ s
. _NH a
:” 0"y,
Example 81: 3—(2,4—Dich10rophenylthio)—4—(2~chloro—
e, 30 ethylsulphonylamino)benzenesulphonamide
0=5- N,
i Cl
cl s ;
\_\_z\‘u <
35 Uﬁb\\o
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Example A
Human COX-2Z test

Cells from a human monocytoid cell line are stimulated
with LPS (incubator at 37°C, 5% CO,-enriched atmosphere
and approximately 100% relative humidity), in order to
induce COX-2. Then the culture medium (RPMI 1640
enriched with 10% FCS, 2 mM glutamine, 10,000 U/ml
penicillin, 10 ng/ml streptomycin and 1 mM pyruvate) was
renewaed and potential inhibiters of cyclooxygenase-2,
dissolved in culture medium or in phosphate-buffered
saline or in any other solvent which is compatible with
cell culture, were added and incubated for half an hour
as described above, Arachidonic acid was pipetted in
and incubation was continued for 15 minutes. The
culture supernatant of the cells was removed and its
content of products of cyclooxygenase metabolism (such
as prostaglandin E2, prostaglandin F,, and thromboxane
B;) was measured by ELISA.

Example B:

Human COX 1 test

The inhibition of arachidenic acid-induced aggregation
of washed human thrombocytes was used as a test gystem
for assessing the inhibition of cyclooxygenase I. The
test substances were added to a thrombocyte suspension
at 37°C 2 minutes before the addition of the arachidonic
acid (final concentration 10 uM) and the course of
aggregation was measured using an aggregometer. By
meang of a concentration-activity curve the
concentration of test substance at which 50% aggregation

is measured was determined (IC,) .

The results of the two tests and the selectivity

obtained from them are shown in Table 1.
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Table 1
Compound CoX I CoX I1 COX I/COX IT
IC50 uM IC50 uM
1 250 0.10 2500
4 245 0.11 2450
6 52 0.2 260
7 27 0.027 1000
8 11 0.15 73
17 60 0.17 353
19 260 0.54 2110
25 >35 0.17 2186
26 270 0.27 2253
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The claims defining the invention are as follows:

1, Compounds of formula

Ry
A
O\ ’/O A

N
Ry N
Ho
whercin
A denotes oxygen, sulfur or NH,
Ry denotes a cycloalkyl, aryl or heteroaryl group optionally mono- or polysubstituted by
halogen, alkyl. CF; or alkoxy

B denotes a group of formula a or [Th

o) (o),
i !
.
N—R N
|7 N—R,
R3 Z
Qr
1fa It

Rz and R; independently of each other denote hydrogen, an optionally polyfluorinated alkyl
radical, an aralkyl, aryl or heteroaryl radical or a radical (CH),-X, or

Ry and Ry together with the N-atom denote a three- to seven-membered, saturated, partially
or totally unsaturated heterocycle with one or more heteroatoms N, O or 8, which may
optionaily be substituted by oxo, an alkyl, alkylaryl or aryl group or a group (CHy),-X,

Ry denotes hydrogen, an optionally polyfiuorinated alkyl group, an aralkyl, aryl or heteroaryl
aroup or a group {CH,),-X, wherein

X denotes halogen. NO, -ORy, -CORy, -CORy, -OCORy, -CN, -CONROR:. -CONR,Rs,
-SRy. -S(O)Rq, -8(0;R4, NRyR,, -NHC(O)R ., -NHS(O),R,

7 denotes -CH,-, -CHy-CHa-, <CHp-CH,-CH,-, -CH,-CH~CH-, -CH=CI11-CH;-, -CH,-CO-,
-CO-CHy-. -NHCO-, -CONII-, -NIICHy-, -CH,NH-, -N=CH-, -NICH-. -CH3-CHy-NH-,
CH-CH-, >N-Ry, »C=0, >8((),,.

Ry and Rs independently of cach other denote hydrogen. alkyl. aralkyl or aryl,

n s an integer from 0 10 6,

Rg is a straight-chained or branched Cy4-alkyl group which may optionally be mono- or
palysubstituted by halogen or alkexy, or R, denotes CFs, and

m denotes an integer from 0 to 2,

. with the proviso that A does not represent O if' R, denotes CIs,

Libif/0322 1it.doc:Izs
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and the pharmaceutically acceptable salts thereof.

2, Compounds of formula I according to claim |, wherein R, denotes g
cyclopentyl, cyclohexyl, phenyl, pyridyl, thienyl or thiazolyl group optionally mono- or
polysubstituted by halogen, methoxy, methy! or ethyl.

3. Compounds of formula T according 1o claim 2, wherein R, denotes a
cyclohexyl group, a phenyl group, a 2 4-dichlorophenyl group or a 2,4-difluorophenyl group.

4. An enzyme cyclo-oxygenase 11 inhibiting benzosulfonamide derivative,
substantially as hereinbefore described with reference to any one of Examples 1 to 81.

5. A pharmaceutical composition including or consisting of an effective
o amount of at least one compound according io any one of claims 1 to 4, together with a

pharmaccutically acceplable carrier, diluent or adjuvant therefor.
6. A process for the preparation of an enzyme eyclo-oxygenase 11 inhibiting
benzosulfonamide derivative, substantially us hereinbefore described with reference to any
one of Examples 1 to 81,
i 7. A method for the treatment or prophylaxis of a disease or disorder which

can be cured or alleviated by inhibiting the cnzyme cyclooxygenase IT in a mammal requiring

I..'-
el said treatment or prophylaxis, which method includes or consists of administering to said
- mamimnal an effective amount of at least one compound of formula
e
R R,
¢ |
. A

OQ 2 \

>,

LI R6 [
. H 1

o wherein
A denotes oxygen, sullur or NH,

Ry denotes a cycloalkyl, aryl or heteroaryl group optionally mono- or polysubstituted by

oo, halogen, atkyl, CFy or alkoxy
T B3 denotes a group of formula [a or b
O 0
o), o),
)
~
N—R, \ '
I /N_RZ
R3 Z
5 Qr
[la b

Ry and R; independently of each other denote hydrogen, an optionally polyfluorinated alkyl

\_‘{L} radical, an aralkyl, aryl or heteroaryl radical or a radical (Cl)-X, or

Libft/03221 . doc:lzs
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Rz and Ry together with the N-atom denote a three- to seven-membered, saturated. partially

or totally unsaturated heterocycle with onc or more heteroatoms N, O or S, which may

optionally be substiluted by oxo, an alkyl, alkylaryl or aryl group or a group (CHy)-X,

R.' denotes hydrogen, an optionally polyfluorinated alkyl group, an aralkyl, aryl or heteroaryl
s group or a group (CH,),-X, wherein

X denotes halogen, NO,, -OR,, -CORy. -CORy, -OCO,R,, -CN, -CONR4ORs. -CONR4Rs,

SRy, -S(O)Ry, -8(0)Ry, -NRyR,, NHC(O) R, -NHS(0),R,

7 denotes -CHy-, -CHy-CH,-, -CHy-CHy-CHy-, -ClI-CH=CH-, -CH=CH-CH,-, -CH,-CO-,

AO-CH,-. -NHCO-, -CONH-~, -NHCll,-, -CHNH-, -N=CTl-, -NHCH-, -CH,-CH,-NH-,
0 =CIT=CH-, 2N-Ry. >C=0), >8(0),,

Ry and Rs independently of each other denote hydrogen. alkyl, aralkyl or aryl,

nis an integer from 0 to 6,

R, is a straight-chained or branched C,,-alkyl group which may optionally be mono- or

pulysubstituted by halogen or alkoxy, or Ry denotes Cl';. and

1= mdenotes an integer from 0 to 2,

'._:: and the pharmaceutically acceptable salts thereof, or a composition according to claim 3.
precd 8. The method according (o ¢laim 7 wherein said disease or disorder is an
:.E::: inflammatory process.
é"‘:: 9. "The method according to claim 7 wherein said disease or disordet is pain.
: ':'::: ki t0, ‘The use of at least one compound of formula |
61
Oy P A
R6/ \[!\l/
H I
wherein

N A denotes oxygen, sulfur or NH,
L] . *

Ry denotes a eycloalkyl, aryl or hetcroary! group oplionally mono- or polysubstituted by
s halogen. alkvl, CFy or alkoxy

13 denotes a group of formula Ha or 11b

(ﬁ)m (o)

/ m
S\N R é\
| 2 /N— Ry’
(o]
lla 11h

Libl#/03221 ff.doc:1zs
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Ry and Ry independently of cach other denote hydrogen, an optionally polyfluorinated alkyl
radical, an aralkyl, aryl or heteroaryl radical or a radical (CIL),-X, or

R and R together with the N-atom denote a three- to seven-membered, saturated, partially
or totally unsaturated heterocycle with one or more heteroatoms N, O or S, which may
optionally be substituted by oxo, an alkyl, alkylaryl or aryl group or a group (CHy),-X,

R, denotes bydrogen, an optionally polytluorinated alkyl group, an araikyl, aryl or heteroaryl
group or a group (CHs),-X, wherein

X denotes halogen, NO,, -OR,, -CORy, -COuR,, -OCOR,, -CN, -CONR,40Rs, -CONR,R;,
SRy -SIOIR,, -S{O)R,, -NRYR,, -NHC{O)R,, -NHS(O)LR,

7 denotes -Cllp-, -CH,-CH,-, -CH,-CI,-CH,-, -CHy-CH=CH-, -CH=CH-ClLy-, -CH,-CO-,
“CQ-CHy-. -NHCO-, -CONH-, -NHCH,-, -CH,NH-, -N=CH-, -NIICH-, -CH,-CH,-NH-,
“CH=CH-. »N-Ry, >C=0, >§(0),,,

Ry and Rs independently of cach other denote hydrogen, alkyl, aralicyl or aryl,

0 s an integer from 0 to 6,

Ry is a straiglt-chained or branched Cra-alkyl group which may optionally be mono- or
polysubstituted by halogen or alkoxy, or Rq denotes CF;, and m denotes an integer from
0 w?2,

for the preparation of a medicament far the treatment or prophylaxis ol a disease or disorder
which can be cured or alleviated by inhibiting the enzyme cyclooxygenase 11,

11 The usc according (o claim 10 wherein said disease or disorder is an

inflammatory process,

12 The use according to claim 10 wherein said disease or disorder is pain.
L3, A compound of formula
Ry
|
0.0 A
S B
Rg i
H |

wherein

A denoles oxygen, sulfur or NH,

Ry denotes a cycloalkyl, aryl or heteroaryl group optionally mono- or polysubstituted by
halogen, alkyl, CF; or alkoxy

I3 denotes a group of formula [a or b

Lib(170322 11 docdzs
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é’/
“N—R,
I N_‘Rz'
Ry 7
or
ila b

Ry and Ry independently of each other denote hydrogen, an optionally polyfluorinated alkyl
radicul, an aralkyl, aryl or heteroaryl radical or a radicul (CH3),-X, or
[3; and R; together with the N-atom denotc a three- to seven-membered, saturated, partialty
or totally unsaturated heterocycle with one or more heteroatoms N, O or S, which may
optionally be substituted by oxo, an alkyl, alkylaryl or aryl group or a group (CHy),-X,
Ry' denotes bydrogen, an optionaily polyfluorinated alkyl group, an aralkyl, aryl or heteroary)
group or a group (CHa,),-X, wherein
X denotes halogen, NO,, -ORy, -COR,, -CO4Ry, -OCO,R,, -CN, -CONR4OR;, -CONRyRs,
SRy, -S(O)R,, -S(0);R,, -NR4R,, -NHC(O)R,, -NHS(O)R,
Z denotes -CH,-. -Cl,-CH,-, -CHy-CHy-CHy-, -CHy-CH=CH-. -CH-CH-CH,~, -CH,-CO-.
-CO-ClTy-, -NHCO-, -CONH-, -NHCIG-. -CH,NIE-, -N=(]1-, -NHCT-, -CH,-CH,-NH.,
-UH=CH-, »N-R;, »(=0, =8(0)ms
Ry and Rs independently of each other denote hydrogen, alicyl, aralkyl or aryl,
n iy an integer from 0 to 6,
Re is u straiphi-chained or branched Cia-alkyl proup which may optionally he mono- or
polysubstituted by halogen or alkaxy, or R¢ denotes CF;, and m denotes an integer from 0 to
2.
when used for the treatment or prophylaxis of a disease or disorder which can be cured or
alleviated by inhibiting the cnzymes cyclooxygene [I.

14, A compound according to claim 13 whercin the discase or disorder is an
mflammatory process.

15, A compound aceording to claim 13 whercin said disease or disorder is pain.

Dated 2 December 1999
NYCOMED AUSTRIA GMBH

Patent Attorneys for the Applicant/Nominated Person

SPRUSON&FERGUSON
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