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NI TROVETHYLTHI OBENZENE DERI VATI VES AS ALDOSE REDUCTASE | NHI HI BI TORS The

pr esent ingepgy2e265 rel ates to novel 5 ni tgcarpaddy Aogo@aenzene
derivatives, the processes for preparing themand to their therapeutic

ool eat tons 10 Py anSt et bERBEE e RIRVERL B30 T, onlet ' ©
glucose in the blood. This @LDOSEeREDUCTASEl TNHAHLBRODRBed by the enzyne
hexoki nase during the first step of glycolysis, resulting in

degradation to pyruvate. Wen the glucose concentration is too high, 15
t he hexoki naseTheconePresentat ed, ianentisecond rglad¢ese netabol i zawoverd rout e

comes i nt o =Pl ayy c+&hEthg1EREBOLY Qe I LS WU G SUCERES YRl Yol LWO! RS BV‘D

enzynes: al dose reductase which converts the glucose into sorbitol, an
sorbitol dehydPb8eARsRIWHRG cBRderts theixo therapewric neerligetdss, |In

the case of digabeéeparditfilRxCsss gl UERSE RGRIRIAL esrt herdpeied d:on oef
sorbitol, mhic%.tends to accunulate. This results in serious netabolic

di sturbances, SUERCHES FOFPEXEAPT®San increase in osmotic pressure, which
is liable to lead 25 to tissue degeneration. Al dose reductase inhibitors

are thus f uh; eatd n kN o] f.th onplications
i nduced bgﬁgia%éégéFé%hg%gp?%%%%?égﬁfgé%eg%fi%gégf%It§%8$| Brarte? g§ bei ng
30 al dose red@ite@eeei nhnbi ttdres whleddar e Thdisi veslucasea r oland normally. They

are mainly hydast Qb1 d2edV el M8k SHEGHD! Med®%kina@Rd quAGR] | fne 39h43-

Mor e recentlg %éphenylsulphonyl)nltronethane derivatives have appeared in
Eur opean pat entt894, P80, FRECIH Tt i cHPEHIEABI3E i onPeghadation  to

3, 5-di met hyl - dpytuvatenetheh) ilphgytdaai kionecnt rpatient MO 8850846h, This
compound, hes SEheT e SRLERTheclRh SRRRIE, andSso2ing' ycone
metabolization route comes into play; this 1is the
polyol route which successively involves two enzymes:
aldose reductase which converts the glucose into
sorbitol, and sorbitol dehydrogenase which converts the
20 sorbitol into fructose. In the case of diabetes, the
excess dJglucose accelerates the formation of sorbitol,
which tends to accumulate. This results in serious
metabolic disturbances, such as, for example, an
increase in osmotic pressure, which is liable to lead
25 to tissue degeneration. Aldose reductase inhibitors are
thus useful for treating or preventing some of the
complications induced by diabetes.

Many products are described in the literature as being
30 aldose reductase inhibitors which are active in vitro
and in vivo. They are mainly hydantoin derivatives,
succinimides and acetic acids. More recently,
{phenylsulphonyl)nitromethane aerivatives have appeared
in European patent 304,190, and in particular the
35 compound 3,5-dimethyl-4-[(nitromethyl)sulphonyllaniline
in patent WO 90/08761. This compound has generated
several derived series, such as the N-acylation
products described in European patent 469,887 and the



-2- (oxam do- and ur ei do- phenyl sul phonyl ) ni tromet hanes described in
Eur opean patent 469,889. The present invention relates to

ni t romet hyl t hi obenzene 5 derivatives coFr%sﬁonding to the general formula
1, [err] in whictamBlas-epr esent s t heeidd-palenfilsulphCoyilHhikepmptha@teerr] - R

10 the radic Ll derr] I iddQ: [err] Rrepresents a
radi cal chose?]é?é%fn%%%éenﬁ E%%C%gz?/%ﬁ]e;%@g{dtlc%%%ﬁén%t hyl , napht hyl ,

cycl oal kyl al kyl in which the alkyl part is (Jerr]-Cferr] and the cycl oal kyl
part is C3-C7,rgdreséyt Yinvent!én r88hfles E8dnGRrome@Ri10RRbLYENzHEI NT
substituted with one or nore groups_Z which may be identical or different,
or alternafi velS§k PRt Ves gpesrending gerile geregalarfamail® heterocyclic
radi cal conprising 1 or 2 hetero atons osen fromQ, S and N, the said
radi cal optionally being substituted—{th one oy rmu:,Q groups Z, which may
be identical or different, ang. } "igASUuged to 1 or 2 phenyl
rings which 25 are optionall ;i/i‘ @% ﬁ@ﬁh%ng nore groups Z, which
may be identical or different; or altexnativelyX ~3- R represents
Clerr]-C[err] alkyl optionally substitufgd with one or nore hal ogen atoms,
which may be identical or different, (err]-Cerr] cycloalkyl or cyclo

(Jerr]-Cerr]) alkyl (Jerr]- erdf} al kyl;

in which:

P represents
the radical (i): -(CO-NH),-SO,-R;
10 the radical (ii):

T
‘ X 0
-CO-(A-CO)u-NH s(o)n—?—Nf )
0
X
TZ
or the radical (iii):
T1
X 0
-§Q,-A-S0,-NH S(O)n—cl:—Nf )
x 0
TZ

R represents a radical chosen from phenyl, benzyl,

15 diphenylmethyl, naphthyl, cycloalkylalkyl in which the
alkyl part is C;-C; and the cycloalkyl part is C3-C,,
and styryl, the said radical optionally being
substituted with one or more groups Z which may be
identical or different, or alternatively

20 R represents a (C3;-Cs aromatic heterocyclic radical
comprising 1 or 2 hetero atoms chosen from O, S and N,
the said radical optionally being substituted with one
or more groups Z, which may be identical or different,
and optionally being fused to 1 or 2 phenyl rings which

25 are optionally substituted with one or more groups Z,

which may be identical or different; or alternatively



5 Zis chosen froma halogen atom a (err]-Clerr] alkyl, Cerr]-Cerr]

al koxy, nitro, cyano, trifluoronethél, trifluoro- nethoxy,

(C2-C5) al kyl am no, (derr]-Cerr])al Ryrsul phonyl, (Cerr]-Cerr])

al kyl thi o and pheaytegesusp: c9<-c4e|an&§venb§>taokmdllggelihb@mh@lt@ﬂeﬂu&lhomnelo m
isOor 1;, nigs 0, 1 or err]_.and T[e}b]ﬁ}iepresent &ﬁde end nt |

each other, a P%drByeh alrt‘%]rﬁ%) a YET 8 1 15
A represents Gﬁeffq:réi[lerr] Ca+<k-y| emecboallyel group [ograllo (¢3be+mmqa]t-eger
chosen from 0, 3 and 4; it 20 being understood that when P
represents the ra cal (ii), A can also represent a bond; the tautoneric
forms ther &of Andst @%ﬁﬁﬂtféﬂmsal tlsalmreoﬁtmth%h@r—rﬁacaﬂtk}dal | §1-Cq

accept abl e basgskoxp, Thath@y,m cChab!]- Feffludtdaide ﬁ?nOt%‘%lf@Lulo'rBear or
branched saturated hydrocar bon- based radj cal conprising froml to 4 carbon

atons. The al BXPEYFBup corlSeqhetisy EHa s the(ﬁrtﬁﬂdaélkH}lsﬂéphPﬁY\%hl ch
al kyl has the teapt,nglkgdihabednabpreny30ghsugherr]-Clerr] aromatic

het er ocycl es rising 1 or etero at chosen fromO S and N, nention
may be rmade o?fpg?%resgnt? ht oﬁ%‘g hegen 053??]0?% atPxiazol e, t hi azol e,

i m dazol elOpyrmzos eQ ¢sokazol e, isothiazole, pyridine, 35 pyridazine,
pyrimdine and, pytaging, 01oy§| di ne and t hi ophene being preferred. -4- As
it is used herein, the term "hal ogen" denotes a fluorine, bromine, chlorine

or iodine atorf: ERBfiplBs represenfel ckrdgnendeptolps of aeach mudiaspropyl, 5
cyclobutyl,  neyedbo@eMdidn oM c, @Y ChoRGXYLroug! OUPS.

u is 0 or 1;
15 A represents C;-Cg alkylene or the group

{CH,)y~ -~ N
Q(cmw-

y being an integer chosen from 0, 1, 2, 3 and 4; it
20 Dbeing understood that when P represents the radical

(ii), A can also represent a bond;

the tautomeric forms thereof and the addition salts

thereof with pharmaceutically acceptable bases.

25 The term “C;-C; alkyl” denotes a linear or branched
saturated hydrocarbon-based radical comprising from 1
to 4 <carbon atoms. The alkoxy group consequently
denotes the group alkyl-O- in which alkyl has the
meaning indicated above.

30
As C3-Cs aromatic heterocycles comprising 1 or 2 hetero
atoms chosen from O, S and N, mention may be made of
furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, pyridine,
35 pyridazine, ©pyrimidine and pyrazine, pyridine and

thiophene being preferred.



According to the invention, the cycl oal kyal kyl group denotes an al kyl group
substituted with a cycloal kyl group. 10 The term "alkylene radical”
refers to a linear or branched dival ent hydrocarbon-based saturated

chain such as gOHsQr g u&éi %%Jre@H[ erihe C"é[eeifn{]“hagB?gEH[ E‘ciéx% é{é(c'é[ err])

-CH err]-. The group of formula: 15 [err]| correspon one

fol | owi ng for nf&@¥1nes rproming, VVFPWJyn?éMer%?& ;gtagm. 2 3 or 4.
According to the invention, when P represents the radical (ii) of formula:
25 [err] Ais chose from_J[er n err] al kyl ene radical,
and 30 [err] ]?’ﬁ%“‘% Btp o‘?ffor‘ﬁ}.ﬂ]a?abﬂqdls |Q%[‘°r i%h FYiCs R PHteger
chosen from()cﬁclabuﬂyhnd 4cy516@ﬂmey3€lyandKH1E&tSohexyl groups.

-(CONH)[err] §%§n§1 r:ojtlgf ra.dA JIA')tﬂf f d{*a?ifk 11 then Ais

chosen from [err errl] Che’ radi c&f err Poup of
formul a: [err]desotes wainchalkyd &IIOIU@t eg@vs?cilbls?eqrdfmmho al,cyzloaléwd

The possi bl e t@JfJ lgl)ﬁ%rerlc forms of the conpounds of fornula 1 form an
integral part © e invention.

10 The term “alkylene radical” refers to a linear or
branched divalent hydrocarbon-based saturated chain
such as -~CHy-; "CHz-CHz—CHz" ; or —-CH,;-CH (CH3) -CH,-.

The group of formula:

15
«{CH,)y
{CH,)y-
corresponds to one of the following formulae:
- (CH,ly (CH,)y-
20
in which y represents 0, 1, 2, 3 or 4.
According to the invention, when P represents the
radical (ii) of formula:
25
T
1 f .o
-CO-{A-CO)u-NH S(O;—C-N_ _
x ©
T,

A is chosen from:
e a bond, a (C;-Cg alkylene radical, and
30 e the group of formula



20 The addition salts, with pharmaceutically acceptabl e bases, of conpounds
of formula 1 in which Xis a hydrogen atomand n is equal to 1 or 2 also
forman integral part of the invention,-f@r-exanple an alkali 25 or

al kal i ne-earth nmetal salt, such aGCH )§od| Q) pot assium cal ci um or

magnesi um salt, an alum nium salt, D a@rl'injl t or a salt of an organic
base bearing a pharnmaceutically accepta 30 Afirst group of
preferred conpounds consists of the conpouhds of forrmula 1 in which: P
represents -(CONH)[err] SJerr]-R -6- R represents a radical chosen

from phenyl, di met hyl ht h yr yl, the = said
radi cal opti on’d'F) @‘%‘él? t?srfljtrtﬁeége %HD r dups 20fich may

be identical or drfferent or alternatlvely 5 R represents a C3-C5 aromatic

het erocycl ic r | e at ch en.from and N,
the said rlgdr @cﬂ% eﬁ% ger ng srfbst??éte ) ‘ﬁ?oneg%)r r]:rrlnerera&ﬁgé Z,
whi ch may be |(:Dem)|c,<aﬁ fiﬂrrmlf&:erent and optionally being fused to 1 or 2
phenyl rings which 10 are opti onaIIy substituted with one or nore groups
Z, which may be identical or different; or Iternatively R represents
Cerr]-Cerr] alkyl optionally substituted,w th one e hal ogen at ons,
whi ch may be identical or different, ]-Cerr] pycl al kyl or cyclo
(Jerr]-Qerr]) alkyl (J e:30;-8-80;INH (O}a—G+~Nn and n being as
defined above for fornula (1 3 A &econ up of prefer r@d conpounds

i ncl udes the conpounds of formula 1 in whigh: 20 P Xepresents
-(CONH)[err]-SOerr]-R R represents phenylz phenyl substituted with one
or nore groups Z, which may be identical or different;

10 then A is chosen from:
e a C;-Cg alkylene radical, and

e the group of formula:

{CH,Jy
@rcnzry-

in which v is an integer chosen from 0, 1, 2, 3 and 4.

15

The possible tautomeric forms of the compounds of
formula 1 form an integral part of the invention.
20
The addition salts, with pharmaceutically acceptable
bases, of compounds of formula 1 in which X is a
hydrogen atom and n is equal to 1 or 2 also form an
integral part of the invention, for example an alkali
25 or alkaline-earth metal salt, such as a sodium,
potassium, calcium or magnesium salt, an aluminium
salt, an ammonium salt or a salt of an organic base

bearing a pharmaceutically acceptable cation.

30 A first group of preferred compounds consists of the
compounds of formula 1 in which:
P represents - (CO-NH),~-S0,-R



benzyl; benzyl substituted with one or nore groups Z which my be
i'dentical or different; dderr]-CJerr] alkyl 25 optionally substituted
with one or nore hal ogen atoms, which maybébe identical or different; C3-C7

cycl ga: kyl ; ﬁ)ﬂﬂ Qéﬁgéﬁéhtﬂ & ri:)aahkan( (ahrﬁ;rsrdn CEﬁbﬂlih] Jaldan L, SB.!EM%nylhi enyl ;
pyridyl; napht i benzo en t hy is_ ¢ osen rom a

hal ogen at om Qégﬁe%r] %xélkyFn §?¥'£¥Err] PR ﬂ??gk,
trifIuoronethyknudnafﬂyubemngfunhstliuﬁ&ﬁrﬂxtﬁi@n&]én]ﬁqtangnoups z,

CoLerr T err hpdsy i) RO o DYl @iin o B B 12000 def i ned

above for formu nDng s second "group erred nds, the
35 conpouhds K orregiiesdentt r épr é€befts a(QﬂBB#F[ehﬁPeEEFﬁﬁl}CFQr&dleplesents

phenyl; phenyl. téld&eﬁ &tf' R8EePb HRbmsIcAdRern: ’fr‘MiH @ BYahe N,
i dentical or d|f erent;” benzyl; benzyl substituted wi th one or nDre gr oups

V4 -7- whi cHhfaysaid a@ﬁf—s:e%u opfignpféremeingetsis tidfuaq - e r pne
cycloal kyl;  or G¥ste® §Lbeps] z¢ ehikh alaky o Q@éﬂﬂxﬁpréi)d@tk&emﬂ yryl;

t hi enyl ; i dyl apht hyl ; i benzof uryl : di pheny] pet hyl or
2,2, 2-trifluor h‘iﬁ/‘?l@alzly irléé)l%o}s%%edf?%nf P ubr hex%?ml’é%‘g?s ‘%ﬂ?bﬁ%
met hyl , méo0hoxare optionallytsubbmdtunedhyhmh ¢mefbuommnargmgup$cﬁtanido

t hyl sul ph
ggl né Zg Se?{])rg'&edﬂr}g l-‘P‘Jyfor t{%Q{a(%ie&t %ﬁy Stgir %{rcu a%{ adlvanl&';geous

third group ofR m@@&@tﬁ%&m@undékﬂ;ngp’stgn@lthéubéﬁpbuhﬁé withoenel a 1
in which: P represgits HaGQNH [ @fidhis>A %ﬁ]chR’ m!a? Ber eppegentaiphgpy!

phenyl substituted with one or ou whi_.Ch may be 1dentical or
different; metdft er%ﬂre'rrilf(ﬁ?er‘?lfcqfﬁ/%r}b\é{ KGF: CYClO C3-Cr) alkyl (C1-Ca) -
cyc!o(C[eus]-Caxxyj)alkyI(C[err] Cerr])al kyl; styryl; t hi enyl ;
pyridyl: nap{',t f‘%l ; ci beri)ZOfnugr yalts defined above for formula (1).

A second group of preferred compounds includes the
compounds of formula 1 in which:
20 P represents - {CO-NH),~SO;-R
R represents phenyl; phenyl substituted with one or
more groups Z, which may be identical or different;
benzyl; benzyl substituted with one or more groups 2
which may be identical or different; C1;-Cs4 alkyl
25 optionally substituted with one or more halogen atoms,
which may be identical or different; C3-C; cycloalkyl;
cyclo(C;-Cq)alkyl (C1-Cylalkyl; styryl; thienyl; pyridyl;
naphthyl; dibenzofuryl; or diphenylmethyl;
Z is chosen from a halogen atom, a C;-C; alkyl, C;-C4
30 alkoxy, nitro, trifluoromethyl, trifluoromethoxy, (Cz-
Cs)alkylamino, (C;-Cs)alkylsulphonyl and phenyl group;
X, m and n being as defined above for formula {(1).

Among this second group of breferred compounds, the
35 compounds for which:

P represents - (CO-NH),-SO;-R

R represents phenyl; phenyl substituted with one or

more groups 2, which may be identical or different;

benzyl; benzyl substituted with one or more groups Z



di phenyl nethyl or 2,2,2-trifluoroethyl; 20 Z is chosen from fluoro,
chloro, brono, nethyl, nethoxy, nitro trifluoronethyl,
trifluoromethoxy, acetan do, nethylsulpho%yT and phenyl; X represents
hydrogen or chilaidie may ame nidentdcad deki nadfabevatct orméenvla (d)-c,25 A

fourth group of preferred conpounds.consists.of, the unds of formula
(1) in which: ‘ﬁ"?%?ﬁ@%%’t s: FEYF Oicé 7%Riﬁ(é’dT(g§e§f)s§]§(r£]g'nd orsgyryi'
fC[er][]-C[lerr]( wigiehe, u, rpyr)idy]:ﬂ[;err] amehphitéuyrl]; bgi ngda‘xb_edebiﬁn];eglﬁbogg
or formula : I Q ef er nds consists of the
conpounds of %@@%ﬁﬁ%éﬁ;ﬁl#cﬁzﬂe{%f rxgo‘;;regen'ts: [err] A represents
the group Perrd 5is, XhogenT[ drom arfdudns.r] dkelorpas debhped mbohElf or

fornula (1). Gopounds wWhiigh-Are Rpafits ef er owi ng:
N-[ 3, 5- di et hyl - 4-[ (ni tr or%ect{}hyl st Shégléixi%?%ﬁ% i 18§g§2{n‘§£ﬁ*§fﬁf‘§*ﬁ%nam de:

3, 4- di f | uor o- NS e ML T RRBAeERA )RR Whony!  phenyl

benzenesul phonant iy e Serbt O By dY-dodard-¢it et virde{ (ni tronet hyl ) sul phonyl ] -
h I1b I 1 de; 15 .

T35 di ot nyT - R ¢ Foeeng?S s oGRS | BREKGI [fox. fomula (1), are

(trifl uoradfet hydytenzenckul gaheramaenus .

A third group of preferred compounds consists of the
compounds of formula 1 in which:
P represents - (CO-NH),-SO,-R,

15 R represents phenyl; phenyl substituted with one or
more dgroups Z, which may be identical or different;
methyl; C3-C; cycloalkyl; cyclo(C3-Cq)alkyl(Ci-Cs)alkyl;
styryl; thienyl; pyridyl; naphthyl; dibenzofuryl;
diphenylmethyl or 2,2,2-trifluorcethyl;

20 Z 1is chosen from £fluoro, chloro, bromo, methyl,
methoxy, nitro, trifluoromethyl, trifluoromethoxy,
acetamido, methylsulphonyl and phenyl;

X represents hydrogen or chlorine;
m and n being as defined above for fomula (1).

25
A fourth group of preferred compounds consists of the
compounds of formula (1) in which:

P represents:

T,

-CO-{A-CO)u-NH S(Oin—

><—{?—¢<
z

Ty

30 A represents a bond or C;-Cg alkylene,

u, n, X, T, and T, being as defined above for formula
(1).

A fifth group of preferred compounds consists of the
35 compounds of formula (1) in which:



N-[ 3, 5-di net hyl - 4-[ (ni tronet hyl ) sul phonyl ] phenyl ] - 4-

fl uor obenzenesul phonam de;

N-[ 3, 5-di net hyl -4-[ (ni tromet hyl ) sul phonw 18hkenyl ]-3- 20
fIuorobenzenesplQQFQQQEQQE:

N-[ 3, 5-di et hyl -
phenyl met hanesul phonam de; 2, 3-di fl uoro-
sul phonyl phenyl ] benzenesul phonam de; 2

3, 5-di fluoro-N-[ 3, 5-di met k- 4- &A1 G OAE
sul phonyl ] phenyl ] benzenes[ﬁbphénég;di'? @

N-[ 3, 5- di et

(nitronet hyl ) sul phonyl ] phenyl ] -
N-

|

S{O)n—

hyl -4-[ (ni tronet hyl ) sul phonyTTRhenyl ] -2-x o

fl uor obenzenesul phonanm de, and the foll ow nf, conpounds: 30
N, N - bi s[ 3, 5-di met hyl -4-[ (ni tromet hyl ) sul phonyl ] -

phenyl ] -1, 5- pehAt zppdearnte; the group

N, N' - bi s[ 3, 5-di net hyl - 4- [(nltna eMlwsul phonyl ] -
phenyl ] -1, 8- oct anedi am de; ne{ 2ﬂ§

N, N -bis[4-]

N, N - bi s[ 3, 5-di net hyl -4-[ (ni tronet hyl ) sul phonyl | - phenyl ] - et hanedi am de;

(nltronethyl)sulphonyl]phen ~tela¥t ane- di ani de;

N, N - bi s 3,5- dh”EB@y| A- &%Haﬁa0ﬁ§tB&hh@md¥"¥M&ine@h§B¥bL $¥o82 formula

N, N -bis[3,5
phenyl]-1, 4-

5- di net yI [ (nitronmet hyl) Sul phonyl ]

butéﬁedlanlde

N, N - bi s[ 3, 5-di net hyl - éohbﬂhhﬂ@nﬁﬂﬂxﬂﬁS&&@hQQYElcuigrly preferred are

phenyl]-1, 3-

di
N, N - bi s[ 3, 5pgg an% hﬁﬂwaﬁltronethyl)sulphonyl]

phenyl]-l 3-

N, N -bis 3g§

phenyl]-1

beNz¢de8i-sumphbganitdé;(nitromethyl) sulphonyl]phenyl] -
di,aBta EsﬁghgghE&Q t hyl ) sul phonyl ] -

benzene ane su honanlde 15 The conpounds of the

invention are énépd#ééuaeeoNdﬂﬁg -dimethyl-4-[(nitromethyl) -

15

20

25

30

sulphonyllphenyl]benzenesulphonamide;
3-bromo-N-[3,5-dimethyl-4-{ (nitromethyl)sulphonyl]-
phenyllbenzenesulphonamide;
N-[3,5-dimethyl-4-[ (nitromethyl) sulphonyl]lphenyl]-2-
{trifluorcmethyl)benzenesulphonamide;
N-[3,5-dimethyl-4-[ (nitromethyl)sulphonyl]phenyl]-4-
fluorobenzenesulphonamide;

N-[3,5-dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-3-
fluorobenzenesulphonamide;

N~-[3,5-dimethyl-4-[ (nitromethyl)sulphonyllphenyl] -
phenylmethanesulphonamide;
2,3-difluoro-N-[3,5-dimethyl-4-[ (nitromethyl) -
sulphonyl lphenyl]lbenzenesulphonamide;
3,5-difluoro-N-[3,5-dimethyl-4-[ (nitromethyl) -
sulphonyl]phenyl]benzenesulphonamide;
N-[3,5~-dimethyl-4~{ (nitromethyl)sulphonyl]phenyl]-2-
fluorobenzenesulphonamide, .

and the following compounds:
N,N’-bis[3,5-dimethyl-4-[ (nitromethyl)sulphonyl]-
phenyl] -1, 5-pentanediamide;
N,N’'-bis[3,5-dimethyl-4-[ (nitromethyl)sulphonyl]-
phenyll-1, 8-octanediamide;

5-dinethyl-4-[(nitronethyl)-
B, b SD[( yl)

5



to the follow ng nethods: (A) Wen P represents -(CONH)[err]-SdJerr]-R X
i's a hydrogen atom mis equal to 0 and n is equal to 2, a sul phonyl 20
chloride of fornmula RSJerr]C, R ha%ing the neanings defined above,

is reacted w th, r&hﬁoﬁé)mmp(}dl@}oxﬁé&m )Bsﬂpﬂi&wj]pﬁbmm JH-Fddcad T[err]

are as defined. aboy for (1), 25 in the presence of sui t abl e base. The
reaction is pref&t ¥ carried out in a solvent, for exanpl e a polar
aprotic  sol vrem ~bBsith, 5- @.ﬁnétﬁw:a-lwdr Qiitrmmath;al)tsnm;ﬂ{cmyﬂr]e- bet ween
10[err]C and t 0Jr bé)l lin 0| n pf the solvent. As bases which are
particularly i ?% ]e ?1%‘?’11? ’be made of cal ci um carbonate (nethod Al)
or pyridiné (rtébedOJ@@M 5- dlmaifhyl(lB)[ Wit dne ey Elsantshony 1] -

(CONH)[err]aﬁgrg:%i Xis a hal ogen atom preferably chlorine, mis
equal to 0 an equa? to the ap PI‘OpI‘I ate N-hal osuccinimde is

reacted with adbhpoimtB of- @H@e‘ﬂ@rlﬂﬂa gieroneshiyh) sty err] and
Tl[err] have t%é@@mngu@ﬂm?g@i@efor (1), 1in the presence of a

free-radi cal gener “é‘ﬁ? - azobi si sobutﬁ/ronl trile. 10 The
reaction i s praflrz %/ %a r‘fhéﬁe 114 bbixamrtiybsulehomptls  a
hal ohydr oqa@r boshenglurhl, 3q5rop&aécbm“mi©é;r achl oride, maintained at refl ux.

Cqual To 1 andii bl S e P e A S BT e T
R-SJ err] - N=Cxeheny R - ha?vfln@zem@dmalmh@samemed above, is reacted with
the compound qof forgul gs 25 dgfhoesl, APAVE(ni tromethyl) sulphonyl] -
phenyl]-1,3-benzenedimethane sulphonamide.
15
The compounds of the invention are prepared according
to the following methods:
(A) When P represents -(CO-NH),-SO,-R, X 1s a hydrogen
atom, m is equal to 0 and n 1s equal to 2, a sulphonyl
20 chloride of formula RSO,Cl, R having the meanings
defined above, is reacted with the compound of
formula 2,

T1
H,N SO,-CH,-NG,

T,
2
in which T; and T, are as defined above for (1),
25 in the presence of a suitable base.

The reaction 1is preferably carried out in a solvent,

for example a polar aprotic solvent such as

tetrahydrofuran at a temperature between 10°C and the
30 boiling point of the solvent.

As bases which are particularly suitable, mention may
be made of calcium carbonate (method Al) or pyridine
{method AZ).



The reaction is preferably carried out in a solvent, 20 for exanple a
hal ohydrocarbon such as nethylene chloride, at a tenperature in the

regi on of roomtenperature. (D) Wien Prdfresents -(CONH[err]-SJerr]-R
X is a hydrogemppt opandpMraeealit® equsd-Nm) Asog-gul Rhonyl achkobhda 25

of formula RSQerr]d, I%lhai/)l ng the neani ngs defi hed. above, is reacted with
the conpound cAt9®r nBFEEEH2RRY, QREGF M c TS r $IRRY 'FF’erQ] agde Bsigefined
for (1), in thequiksetoce Qf a t3d t addEerdasiatS80 N-hdbesuneathinbdés is

preferably carried out léa}ha sol vent 0, 2 pol ar aprotic

f ex I
sol vent suchF $2GET &t y%lr%?m@%‘fﬁda? at}%n%g}r)%l‘felﬁe—l n the region of room
tenperature. A particularly suitable base j'9, for 5 exanple, cal cium
carbonate. (E) When P represents -(CO rr]-Serr]-R, X is a hydrogen
atom mis equal to 0 and n RS SUAN SOXLOHZINGD, agent such as

m chl or operbenzoic acid is react W t orrpo&nd df formul a 4, [err] 10
in which R, T[err] and T[err] have the neani ngs defined above. The process
is preferably perforned in a solvent, for elseanple chloroform at a
terrperature5 in the region of 15 roomtenperat8re. (F) Wien P represents
the radical” (ii) of formula: [err] uis 1, X represents a hydrogen atom and
nis equal to ¥ WR&CHi &l ofi RNDf Tt oRAtiea thepdiepRings [@pfined RBR¥Eed

with at |east fywo mahar gguiual gssdice of a free-radical generator

such as 2,2'-azobisisobutyronitrile.

10 The reaction is preferably carried out in a solvent,
for example a halohydrocarbon such as carbon
tetrachloride, maintained at reflux.

(C) When P represents -(CO-NH),~S0;~R, X is a hydrogen
atom, m is equal to 1 and n is egual 2, a sulphonyl

15 isocyanate of formula R-S0,-N=C=0, R having the
meanings defined above, is reacted with the compound of

formula 2 defined above.

The reaction is preferably carried out in a solvent,
20 for example a halohydrocarbon such as methylene

chloride, at a temperature in the region of room

temperature.

(D) When P represents -(CO-NH)x~-S0,-R, X is a hydrogen

atom and m and n are eqgual to 0, a sulphonyl chloride
25 of formula RSO;Cl, R having the meanings defined above,

is reacted with the compound of formula 10,
T

NH, SCH,"NO,
T,

10

in which T, and T, are as defined for (1),
in the presence of a suitable base.
30



25 conpound of formula 2 defined above, in the presence of a base. The
reaction is preferably carried out in a solvent, for exanpl e a pol ar
aprotic sol vent such as 30 tetrahydrofuran, at a tenperature of
bet ween 10[ er rfke andatiigohoiid nﬁré@éﬂbbmf( tc@:ﬁ@d/eaﬁt in -al3oivAnthases
whi ch are partkcul ar D%l?énLﬁTﬁgabl e, t| on nma made of cal ci um carbonate
(et hod F1) or*9yri dERifet héd FE? a§ Th@aP T'Ja? r 19V t hEUhpobfid of
formula 2 to tﬂ:letmmusﬂmﬁnfoaim&atémi:&@teferahl yhbetwgeon2odndodm
However, it shoy nder sf 00 rger of ,apiline derivative
can be used wi m?lb%ﬁgr%dveésegiﬁpf ‘f‘?ar (%‘)@%%#P %%%r es8Rts the

radi cal Uiﬁ) exammﬁenn@a1¢xum]caxb0mi£ﬂesents a hydrogen atomand n is
equal to 2, ul yahony of, ~H0 I 5.[ i

react ed vvlth aﬁzfeast tw% %ﬁgégégggva (ecﬁl)tsi?ﬁg g t;{e %Vot%daof&? %%Pa
defi ned above,aF9mt e b e8@¥L ©P @ #Bden [er 6qHP§ot°c I'CPE}nP?,‘aFiBéhéiJe
(nmethod Gl) angydyt i ghee émh@m&?&apéﬁlﬂéﬁtéyéea@i&f g5 edaexagplveenoh
suitable 25 bases. $W%ée ct|%$ 'izadvantageously carried out in a polar
aprotic sol ventBOWHe #]2 and the boiling point of the solvent.
30 It generally suffices to react 2 to 4 nmpFar equival ents

..,.

R -SO, - NH S - CH, - NO,

T,
4

in which R, T; and T, have the meanings defined above.

10

The process is preferably performed in a solvent, for

example chloroform, at a temperature in the region of
15 room temperature.

(F) When P represents the radical (ii}) of formula:

T
1 § 0
-CO-{A-CO)u-NH S(O)n—C- N
X O
Tz

u is 1, X represents a hydrogen atom and n is equal to
2, the dichloride of formula 5 below:
20
Cl-(CO-A),~COC1
5

is reacted with at 1least two molar equivalents of
25 compound of formula 2 defined above, in the presence of

a base.

The reaction is preferably carried out in a solvent,
for example a polar aprotic solvent such as

30 tetrahydrofuran, at a temperature of between 10°C and
the boiling point of the solvent.



of conmpound of formula 2 with dichloride of fornmula 6, although a |arger
anount does not harmthe reaction. (H) When P represents the radical (ii)
of formul a: - 13 - [err] in which u-islZero, X represents a hydrogen
atomand n is equal to 2, trichloronmethyl chloroformate is reacted with at
| east two nol ar equi val ents of conpound of 5_fornula 2 defined, above in the
presence of ba&®. PREES HGHN2TE PRELFEBPY L¥arTH iR i ReRE PO af@Nproti ¢
solvent  suchbe amadet ebf abydeolir atarborite ambERBEr 1Yl eopf phet dean
10[err] C and the bﬁiéi}nﬁépoi nt of 10 the solvent. As a base which is
particularly stfeshe , ntion may be nmade of cal ci um carbonate. The nol ar
rati o of tiBe conpound of formul a 2 to t he trichloronethyl 15
chl orof ormat e L.s_ptrefera t wee a e int jatg C d of
Formi a 2 def B8 B5a05 | 5501 ahod R GORESFRda I EOPERM A\ 5708781 by
basi ¢ hydr ol ystenpdund e oforfpwurl eof 5f dsmpreferaihky | etween0 2 campodnd was
prepared accoggjdder! 0itt Mol 10M NAaRBLRGEG ichaRard | ¢4kgLy Ushianthe
novel reaction of nitronethanesodiumwth the aryl thiocyanate 7 to give
the conpound 8°f[apifips derivprive 531 WPRe Usilertiddititle ’RBYPSGNELEF
formula 1Qo s @ptetéved by basic hydrolysis of the conpound of fornula 8.

Lerr] (G) When P represents the radical (iii)} of formula:

T1
X 0
-S0,-A-S0,-NH S(Oln-ff'N: -
x O

T2

X represents a hydrogen atom and n is equal to 2, the

sulphonyl dichloride of formula 6 below:
15

Cl-S0,~-A-S0,-Cl
6

is reacted with at least two molar equivalents of
20 compound of formula 2 defined above, in the presence of

a base.

Here also, calcium carbonate (method Gl) and pyridine
{method G2) constitute preferred examples of suitable
25 Dbases.

The reaction is advantageously carried out in a polar
aprotic solvent at between 10°C and the boiling point
of the solvent.

30
It generally suffices to react 2 to 4 molar equivalents
of compound of formula 2 with dichloride of formula 6,
although a larger amount does not harm the reaction.

(H) When P represents the radical (ii) of formula:



10 5 One specific enbodi ment of this process consists in preparing

3,5-di net hyl -4-[(nitronet hyl ) sul phonyl]- aniline, which corresponds to the
conmpound of fornmula 2 in which T[err] andl3l[err] represent -CHerr]. 10 The
inhibition of the enzyme al dose reductase afdg the requctigon of the

accunmul ation of sorbitol can be denmonstrat&d in stan%rdi@ed | abor at ory

tests below 15 1) In vit se feduct ase The
al dose reductase used i s 'gg?il tlel%)'fro §3 P'

‘ Wstar rats
according to a nodification of the method by S. Haymgp et~ al. (Journal of
Bi ol ogi cal 20 Chenistry 240, p. 877, 1965) T,The enzymatic extract is
diluted in a phosphate buffer in the presence of NADPH and vari ous
concentrati onsinf whiteht estispraeduct X dépresacts on hgdrogggeaedmwahi n
L- gl ycer al dehy rate r nmoni_t Qrin the 25
di sappear ance g% ?ﬁg PRIAEB 2 tgpec?r%%%ﬁ%ttg%t r@?ﬁ%% ggﬁ@ét ﬁ’erreath;
reaction is cavsbhatat fl@taséachweorm@rﬂlr atelqmvadfentﬁr odficteympowrndl Otfhe
concentratimn eggmi1§d2f & r 8nafYabeGEcih Ol nﬁafc}e"@ex‘i@é e Pfpggaction
(Ierr]) is then evaltated by linear interpolation - 15 - 2) In
vivo study: reduction of the accunul ation of sorbitol Mal e Wstar rats
wei ghi ng from 2R8 tﬁea?@@lcgl aris npde ferdibihet 't:arbyeantdsauenms d NipRAkIron of
strept ozotocin éG nﬁ]/ 2 lThe t hen.receive an_oral atment of the test
products, in tAR*PHE WL RpensUiE  43Four St %ﬁhﬁ‘aﬁ? uradng 2% @ pours
after t he ta;nperabure off sheepéezotld€iCn.and 18hehdaridlingaf peint tife
final orqgy

the solvent.

As a base which is particularly suitable, mention may

be made of calcium carbonate. The molar ratio of the

compound of formula 2 to the trichloromethyl
15 chloroformate is preferably between 2 and 4.

The intermediate compound of formula 2 defined above is
obtained as described in patent WO 90/08761 by basic
hydrolysis of the compound of formula 9. The latter
20 compound was prepared according to the following
method, in particular using the novel reaction of
nitromethanesodium with the aryl thiocyanate 7 to give

the compound 8:
T, T

1
CuSO, / NH,SCN . GH3COC)
HN s HN SCN >
DMF /0 - 20° NEt3 / CH,Cly
T, T,
T, T,
= CH4NO,
CH;-CO-NH<, ,—SCN —————t CH, -CO-NH S -CH, -NO,
\ CH4ONa / DMF

25



10 treatnment, the rats are sacrificed and decapitated and their sciatic
nerves are t hen renoved. After extraction, the level of sorbitol in
the nerves is nmeasured according to the dzyimti c net hod described by H. J.
Ber gneyer (Met hods of enzymati c argl ysis, 15 H U. Bergneyer ed.,

Academ c Press NewMn@g k 3, p. 1323, 19 The percentage of protection is
cal cul ated for eachrprodtet r@HatGONH S03t-&M, oNOdi abeti ¢ ani nal s,
taking into accauuh;er | evel of sorbit in the sciatic nerves of

non-di abetic rats. 20"By way of exanple, the results obtained for sone of
the test products are given in thestable bel ow. Products Inhibition
of Prot ection agai nst Exanpl e No. al dose reduct ase

increase in i nTR¢tiptermediate C@HPBPP@IQ@%fQRQ%%% 119 nh§ Obtalned(by

ng/kg/day p. 0.padic hydrolysis of the compound of formuld%.10
66 13, 8 : 70 14

7 70 OH -8 e 80 25
7 CH,-CO - N S -CH, -NO 6 H,N s-cH,-8Q4 29
7 ? 7 2m T 8 \_7 v 34
9 69 T, 16 - The conpounds of the |nyent|on can be
used as nedicinal products as aldose reductase i nhi bitor’s, 10 and in
particular in the trea#nent of diabetic conplications such as~
cataracts, retinopathies, neur opat hi es, 5 nephropat hies and certain

vascul ar di"seases. These nedi ci nal products can be adm nistered orally in
One specific embodiment of this process consists in

preparing 3,5~dimethyl~4-[ (nitromethyl)sulphonyl]-
aniline, which corresponds to the compound of formula 2
in which Ty and T, represent -CH;.

10
The inhibition of the enzyme aldose reductase and the
reduction of the accumulation of sorbitol can be

demonstrated in standardized laboratory tests below:

15 1) In vitro study: inhibition of aldose reductase

The aldose reductase used is obtained from the lenses
of male Wistar rats according to a modification of the
method by S. Hayman et al. (Journal of Biological

20 Chemistry 240, p. 877, 1965). The enzymatic extract is
diluted in a phosphate buffer in the presence of NADPH
and various concentrations of the test products. The
reaction 1s triggered with L-glyceraldehyde and the
rate of reaction is measured by monitoring the

25 disappearance of the NADPH by spectrophotometry at 340
nm. The rate of reaction is calculated for each
concentration of products, and the concentration
required for a 50% reduction in the rate of reaction
(ICs0) is then evaluated by linear interpolation.

30



the formof inmmedi ate-rel ease or controll ed-rel ease tablets, gelatin
capsul es or granules, intravenously in 10 the formof an injectable
solution, transdermally in the form -oft5 an adhesive transdernal

device,  or topigal lyJd Lhelormah,eyedronse &m0! Yoy 9/3m Op c0e!
15 The acti1 ve prT+cipre ) €Ot uti cal
exci pients. Treoxkitigl doses can range from5 ng to 200 ng of active
principle. A nunber of pharnaceutical fornulations are given below 20 as
non-limting exanples: [err] Conposi tion of an i nmedi ate-rel ease tabl et
Active principfele Wistar rats weighing fygn RYO0ExE? pPefAt & 2ERtB3EE wheat

starch, 255 dialodyyis@nentiadbénolRINESEL SheadfakerbptblotocEAMEsi ti on
of a controlIed-}eleasq6tablet Active princi

I
100 g Exci pi SPAEY aciRBe, LR \RPCOHES FI REaBotreatmeRt (At Fif S68hr ate,
pol ymer (cel |l wosdudes, vdhi veher faamyl b€ and sebleasiyhi, ¢ dertioatd ,ve3or
vinyl or glycer] derjyvativ, [err Qsiti of a_gelatin capsule 35
Active princingééLg'fas add §3 ehO&rs CQEE%B nggﬁicipﬁgﬂ?gglPactogi,
wheat starch, stﬂegtqngﬂﬂﬁﬁnnnsﬂéhraheuﬁerr]aftetbnﬁdgitiddn@ﬂ a veral of
i nj ectabl @psol idhent . dHe " rA %'%ﬁeP@%%%#@f%ed and decapitated and 200

nmg Excipients: mannitol,, water r 1njec e preparation
their sciatic nerves are then removed. After

extraction, the level of sorbitol in the nerves 1is
measured according to the enzymatic method described by
H.J. Bergmeyer {Methods of enzymatic analysis,
15 H.U. Bergmeyer ed., Academic Press New York 3, p. 1323,
1974). The percentage of protection is calculated for
each product relative to the batch of diabetic animals,
taking into account the level of sorbitol in the
sciatic nerves of non-diabetic rats.
20
By way of example, the results obtained for some of the
test products are given in the table below:

Products Inhibition of Protection against
Example No. aldose reductase the increase in
in vitro sorbitol (%)
ICsp (nM) {5 mg/kg/day p.o.)
1 8 65
10 7 66
13 8 70
14 7 70
24 8 80
25 7 85
26 6 104
29 7 71
30 8 87
34 9 69




[err] Conposition of a cream (composition 5 for 100 g of cream
Active principle 2 g Excipients:

sel f-emul sifying cetyl stearyl al cohol, —cétéyl-aryl octanoate, nipasol, 10
sorbi o Sf: d, pz@yéaﬁymgia@c%f &@ébﬂw&nifsﬂlc% @naglég%gnmeéé?gﬁsyedmp
chloride, 15 ProdudfghzapRonidkfoss orFe@uch@ser fBpiPdfteseabl &t epafati on.

The exanpl es Vﬁaze&hc.flpla{xowml |t r et &a thién t NWENtd Mibd th @ E'@iﬂpll.!LHhEh.Bﬂs
manner. 20 The f 3 | owi ng abbrevi ati ons have been used in th nuc%ear

magnetic reso (NVR) dSRB2T_CEDr si ﬁﬁFé’t‘Opﬂt]Fb?sdoubP@ProPaF te€ripl et
g for quarseet rasshidgarhiceyRireX dadtddipl atgsdulmrc Edezdesshifts [err] are
expressed 25 in ppm Exanple 1 (method Al)

N-[ 3, 5-Di net hyl -4-[ (ni tronet hyl ) sul phonyl ] phenyl - benzenesul phonam de 30
7.85 g (78.4 ritdse ohedidtnaln pacBoobsecand be 4dminiSRredmotally oh

benzenesul phonyly £ Ghi Ordgde 5 gl %t%“%%ﬁ%%'g\ée' léradg‘éﬂt%l?eﬁ‘—?&ﬂéésa

mai nt ai ned under a nitrogen atnosphere,
35 thyl-4- [(rﬁ%bjoﬁl%ﬁ'hygﬁls%ﬁhﬁ@?ﬁ%ﬁ%%é 91’@%“9;80 Fﬂltré‘FEDOUSlY in

t et rahydr @bur athe Th8rfeast | aﬁ B dbm disi & e&bm&eﬁloaor &mﬂe&mﬂﬂyer in
addi tion of 2%1%1 19.6 of bgj(]zenesul phonyl r| d refluxing is

conti nued for OFlr t Fér 2ar5 PS8 MDY & PFomy | OF

topically in the form of eyedrops, a solutlon, cream oOr
gel.

15 The active principle is combined with wvarious
pharmaceutical excipients. The daily doses can range

from 5 mg to 200 mg of active principle.

A number of pharmaceutical formulations are given below

20 as non-limiting examples:

] Composition of an immediate-release
tablet
Active principle 100 mg
Excipients: lactose, wheat starch,

25 polyvidone, talc, magnesium stearate

° Composition of a controlled-release
tablet
Active principle 100 mg

Excipients: lactose, polyvidone, talc,
30 magnesium stearate, polymer {(cellulose
derivative or acrylic and methacrylic
derivative or vinyl or glyceride
derivative) _
. Composition of a gelatin capsule
35 Active principle 100 mg
Excipients: lactose, wheat starch,
talc, magnesium stearate
. Composition of a vial of injectable
solution



- 18 - chloride are added and refluxing is continued for 22 h. After
cooling, the reaction nediumis poured into 600 m of water and is
extracted with nmethyl ene chloride. These l¢omwbi ned organic extracts are
dried 5 over sodi upsuld oncentrated to dryness L%;tﬂfl‘ educed
pressure. The pasty, Lﬁfl‘éhe obtained is purlfled by c TE ogr aphy on
a colum of silica %@mﬁnt%tmm@i@khlvﬁﬁ%) @nd crystallization froma

m xt ure of hexane aﬂgj ﬂento give 6.2 g 10 (41% of

N-[ 3, 5-di net hyl - ni tro é~)héU| pho - hen | benzenesul phonani de. m p.
= 129-131[err]T (h ’rﬂﬁl %rﬁ’fﬁ M anal ysi s:

Clerr]H ers] N err] Gexr r]](ﬁ[ ef rgf (d\ﬂean’o’)84 41) C% H% N%

S% cal cul at ed Aé@i 12 7.29 16. 68 fpund

47.16 4.14 Ve RFincibleg g7 |R [err] = 3241, 15949 1558, 1474,

1349, 1322, 1160, IMxdipientd09%:lbBomeigiefyinderr]H NVR (DVMBO-d[err]):
= 2.52 6 : bl ith CF3CO0D);
e (2H s): ( H%%t@%tf%ap %é%fﬂgm Gy 1116 (1 s,)

exchangeabl e with CFEarqasoD)nigesThe

3, 5-di net hyl - 4- [(nlgcslqsrpé ryéj)&ul drdidinestarting material is
obt ai ned by carryi ?‘i‘rﬁ? n or steps 1 to 5 below 25 Step 1. 251.2 ¢
(3.30 nol) of ammo R cyanate are rapidly added to a sol ution,

mai nt ai ned uncer a CYrhpegen et s pereyedifod?21.2 g (1 nol) of

3,5-dinethylanilin 0..1n_175 anhydrous N, N-di nethyl_f or mam de.

The tenperature r.g%éz Jfrorﬁ)rlJBmch%%OC One and a half hours h‘:}/ , the

tenperature of the Mmmrmtst]awcp@lmetmlmdld@, roomterrperature 263.3 g

(1. 65 mol ) sof anhydgoils, Mi&ns&p&a{&e arg, e‘?{] gapidly. The reaction
or

medium 35 is left stirring a roomterrperature 3 days and is
injectable preparatlon

The examples which follow illustrate the invention in a

non-limiting manner.

20
The following abbreviations have been used in the
nuclear magnetic resonance (NMR) data: s for singlet, d
for doublet, t for triplet, g for quartet and m for
complex multiplet; the chemical shifts 0 are expressed
25 in ppm.
Example 1 {(method Al)
N-[3,5-Dimethyl-~4~[ (nitromethyl)sulphonyl]phenyl-
benzenesulphonamide
30

7.85 g (78.4 mmol) of calcium carbonate and 7.45 ml
{58.4 mmol) of benzenesulphonyl chloride are
successively added to a mixture, maintained under a
nitrogen atmosphere, of 9.5 g (38.9 mmol) of 3,5-dime-
35 thyl-4-[(nitromethyl)sulphonyllaniline in 180 ml of
tetrahydrofuran. The reaction medium is refluxed for
8 hours. After addition of 2.5 ml (19.6 mmol) of
benzenesulphonyl chloride, refluxing is continued for
6 h. A further 2.5 ml (19.6 mmol) of benzenesulphonyl



then poured into 8 1 of water. The pHis brought to 7.5 - 19 - by
addition of 550 g (6.55 nol) of sodium bicarbonate. The nmedium is then
filtered, the solid part being washed8ith ethyl acetate and the |iquid

part being extdmcderiad 4 Fe e4dydd aged at8f1Reng§ONBI BEeHL PhdaAl €02 2bi guid
phases are washed with 500 m aof water, .dried over sqQdi um sul ghate and

concentrated tiFdfyndsP r retfuc FRASTHSLr BEOHIR paSt y PPEEEHue 1BEPai ned
is crystallizegbd rmim 560 rrtvaﬁérhexmﬂe tics glmetﬁa?&édg \ B4 mfethylene
4- am no- 2, 6-di hy! phen thloc atewhch 10 s use nthe Xt .step
wi t hout furtheﬂ)uér{f?l ca%&ghor?el m‘F) Ffl Oﬁ%%%lc%p&?itr C{'ZEZ af§27 1331
1470, 14355 13@1\2er1&@d;u1856p1356ten[a@|dr]cc[rmerr]ﬂ-ltatﬂi‘vﬁ (DVEGrghess] yndperr] =

2.58 (6H s); e(cﬁgé P?LSFQrQ‘B ( ¥ am §§E a“%%%tlg%r‘;“p %}?gifécﬁ]c@) LS

Step 2: 46.9 ¢ trieth ytoamxture
mai nt ai ned undRrikfigedr ogen %\hlm%mreapl@y 2@n 78. 2cglumn( 492 ngBlica of

4-am no- 2, 6-di (@I&wﬂ@hqmwmz@@y@m@ﬁa@) SQantrQEtammyQa@yénmkeml gne
chloride, followed b %o w se addition _of Ygl Jé% ) acetyl
chloride. The ® %tﬁ PraBs peLfIeER)ie ne?noc B p??a?é"?oﬁrrg gThe
next day, 1bhe («en%:xl Ol’bﬂTEdII\HmSI S-dimepbyled - [i((ALeréne tilyl)slilpabeayl] -The

i nsol ubl e part .. so at ed %flltraélon washed with 100 m of nethyl ene

chl ori de and c? %?Ln%enes( Bt E T irritant and | achrymat ory
bei ge- col our ednazal i l@flwtét(mﬂdameeth}]ﬁm echlpmided, consisting

essentially OfEﬁe:%r?Eé‘ﬂéj&?]l%&? t 16@&% Iple@yI384t I;il_l{qcyanate, which 1is
ur

used in the next step wt Ret pUI’IfI catio err] = 1670,
1595, 1541, 1401, 1369, 1325, €%61 cnierHf [err]H NW (DI\/BO ®rr]): [err]

= 2.08 (3H, s)¢aPePPatddH s),4¢€.84 4.20 7.29 16.68
found 47.16 4.14 7.38 16.87
IR: v= 3241, 1594, 1558, 1474, 1349, 1322, 1160, 1140,
15 1090, 601 cm™
'H NMR (DMSO-dg): 8 = 2.52 (6H, s); 6.50 (2H, s,
exchangeable with CF3;COOD); 7.04 (2H, s); 7.63-7.72
(3H, m); 7.94-7.97 (2H, m); 11.16 (1H, s, exchangeable
with CF3COOD) .

20
The 3,5-dimethyl-4-[ (nitromethyl)sulphonyllaniline
starting material is obtained by carrying out, in
order, steps 1 to 5 below:

25 Step 1:

251.2 g (3.30 mol) of ammonium thiocyanate are rapidly
added to a solution, maintained under a nitrogen
atmosphere, of 121.2 g (1 mol) of 3,5-dimethylaniline
30 in 1.75 1 of anhydrous N,N-dimethylformamide. The
temperature rises from 18 to 35°C. One and a half hours
later, the temperature of the solution having returned
to room temperature, 263.3 g (1.65 mol) of anhydrous
cupric sulphate are added rapidly. The reaction medium
35 is left stirring at room temperature for 3 days and is
then poured into 8 1 of water. The pH is brought to 7.5



(2H, s); 10.13 (1H, s, exchangeable with CFlerr]COOD). 35 Step 3: 9.4 ¢
(174 mmol ) of sodium net hoxi de are added rapidly to a solution, naintained
under a nitrogen atnosphere, - 20 - ofl%.95 M (128 mmol ) of

nitromethane iy, 148aiti0h 8rhydoows N Mdiggihydf osgamden;Thenbagrerat ure
ri ses spontanequsly to 35[err]C, and_the reaction nmediumis then_brought to
40[ err] C and netht &t t 16hi ShEBmpEL &EEFESf ortBe 1 39134 t daXEooPRPAFIt o

room t enper at uigshed salitthi ogtloyl 1acRtgte S8nd rand ) léq{xid pafrt be%n

4- acet am do- 2, 6-di net hyl ph | thiacyanate in 14 . an rous
o1 NN i MRS R s Srhek FRnACSs 0FBE 1 CRBRINSG nPROSTE

m xture is5stikiqdid oph28ekolarse avashed twemer 20Qrel 106f amgtet hedripdur ed
into 1 1 of t <IN [ ' bout [.S ;washed
wih twice o TEorodt il SutBfabt She Mo ' oBlhPs LRaRRG ik e
hydrochl ori ¢ aes@icethi sphegsuak . aqidwus pastyi onreissd daet r aodvteatined h 4sti mes

500 m of ethydrpoelittSzedNGrbn GDYARIC oBXIfALLSe S drihed qygr gsgdi um
sul phate and concentrated to,dryness _under reduced pressure. The solid
resi due obtain ﬂzs?)s ﬁ%ri £ BB1B9" ¢ hf orerBERYpRYeRYL a thiqavanate owhichi | j ca
(eluent: 10 2/ils ugwd hyt efite aldey | dedetihAcet flxhd© ggix?ﬁﬁi%a}'i:i%_r(.56°5/() of
a solid 20 i at -1 rrlC,.CcO ti SS a , b-

di met hyl - 4[ ( Fﬁ%o% ﬁyﬁ%sgf o?gh hy%?ﬁget Tede. PRI [ g?ﬂ’ :Hﬁége, 1%&?9,
1554, 1554 cn{¥¥3y, [856 ) BNVRDVSO d[err]): [err] = 2.10 (BEi s); Zgg
6H, s); 5.69 2 ) indad 73(y2H, 5 S) ; » 1050 1H..,s, a a C Wt
(CF3COO)D). St ep%4: sg 1\Zu%clslo%(’,() 'he%t%d?f%BSSFgfrf&,' o§'xaclé§. o} (igswsm‘ﬂe)ﬁ) of
30 potassi um {Pér nangeFangeablsooith CBHCOMer is  added

15
Step 2:

46.9 g (463 mmol) of triethylamine are added rapidly to
a mixture, maintained under a nitrogen atmosphere, of
200 75.2 ¢ (422 mmol) of 4~amino-2, 6~dimethylphenyl
thiocyanate in 500 ml of anhydrous methylene chloride,
followed by dropwise addition of 32.8 g (418 mmol) of
acetyl chloride. The temperature rises to 41°C and a
precipitate forms. The next day, the reaction medium is
25 poured into 400 ml of water. The insoluble part is
isolated by filtration, washed with 100 ml of methylene
chloride and dried. 61.8 g (67%) of an irritant and
lachrymatory beige-coloured solid melting at 204-206°C
are obtained, consisting essentially of 4-acetamido-
30 2,6-dimethylphenyl thiocyanate, which is used in the
next step without further purification.
IR: VvV = 1670, 1595, 1541, 1401, 1369, 1325, 1261 cm™
'H NMR (DMSO d¢): & = 2.08 (3H, s); 2.52 (6H, s), 7.54
(2H, s); 10.13 (1H, s, exchangéable with CF;COO0D) .
35
Step 3:

9.4 g (174 mmol) of sodium methoxide are added rapidly

to a solution, maintained under a nitrogen atmosphere,



rapidly to a solution of 10.0 g (39.3 mml) of N-[3,5-

di met hyl -4-[ (ni tronet hyl )t hi o] phenyl]acetamde in 1 1 of acetic acid. The
reaction nediumis maintained at 65[errJ @0or 30 mn and is then cooled to
roomtenperat yte 3b gg Qjan gy bRy Sgkur SO YR m1 £

met abi sul phite sol ution ll S (t %gn aggéd unt i%gg%@?%&?%it i on has tmalgeﬁ pl ace
(about 25 ni).ammedrRyd uNeNrdipeuhrdfrmmenads. | Toe viemReEMeI5e | FiEqSfor 1
h. The solid fasimehisosePprabedsodt Bwdf idHd atdhidd aedi wht bswahen and

- 21 - dried to give 6.1 g (549 of a white solid npltjing at 180-1%2Lerr]c,
consi sting esSYFRYERY yEof 2RFF3a8d imemtingd at this temperature fo

[ (ni tromet Byl )Buhphemtlelpheiylilmr et @nkdemWiietibeiraitused i sbeubexh sEep

wi thout furthey,pyrifi ipn. 5 IR _[err] = 1677 1595..15 1534, 1382,
1367, 1330, 13%%;§f%60?§§1§2?m%¥&, 946, %6 ?téTédSn%e?rFlﬁsggfﬁpﬁﬁﬁy DVBO
dierr]): [err]thkiecemmd3H, sin 2. 120(6H, s)of 6. R oss exchang¥alle with

ol e en o 0N JuRBeit?tboan ide ?g%_( 1ed: APSEIRPITAPLE. 1 hBubrRBr REEOOD)

10 Step 5: A mxture . -di me
[ (ni tronet hyl )Bie pRERGEFpheaysFaEEednfat 20ahgurs16t6Tgoms teppEsamisr) of
ioﬂl Ug} thYQV()OXI%?dpe&ﬂtl&ES pdukrdp0 irthd)f water Jgfs g@&!t@ixal gg’%e%t s%]@b%'i?hc for

: er cool.ng, e reaction nedi i's pour into of. water.
Aci di fication ‘?]Bt%ﬂ‘%gwi PE Uit Bit| ﬂgn( abSutvasies JWithsbelgRe 500 m
precipitati on of @t38il davbtabei saridokakad ROutbylizddral opy Thi wishlid is

. , : . 0 .
rashed W th {08 Ha8loBlelo 200,811 od LOnBLYEN 0ol 85T 8 sBgPe! 9
3, 5-di met hyl - 4i$ (ektraaeeflyiw)ishl ghdnyles SH Inlneof watkhl i scasatei nThike next
step Withci%t fé’fé%{czixt@gét@. CQP&O%ried over sodium sulphate and
concentrated to dryness under reduced pressure. The
solid residue obtained is purified by chromatography on
a column of silica (eluent: 2/1 methylene
chloride/ethyl acetate) to give 8.3 g (56%) of a solid
20 melting at 160-163°C, consisting essentially of N-[3,5-
dimethyl-4[ (nitromethyl)thio]lphenyl]acetamide.
IR: v = 1666, 1599, 1554, 1554 cm™
'H NMR (DMSO dg¢): & = 2.10 (3H, s); 2.46 (6H, s); 5.69
(2H, s); 7.47 (2H, s); 10.03 (1H, s, exchangeable with
25 CF;CO0D) .

Step 4:

A solution, heated to 50°C, of 18.6 g (118 mmol) of
30 potassium permanganate in 500 ml of water is added
rapidly to a solution of 10.0 g (39.3 mmol) of N-[3,5-
dimethyl-4-[ (nitromethyl)thio]lphenyl]lacetamide in 1 1
of acetic acid. The reaction medium is maintained at
65°C for 30 min and is then cooled to room temperature
35 1in an ice bath. Saturated aqueous sodium metabisulphite
solution is then added until decolorization has taken
place (about 25 ml). The mixture is poured into 2.5 1
of water and stirred for 1 h. The solid formed is

separated out by filtration, rinsed with water and



An anal ytical sanple is obtained by recrystallization froma m xture of

hexane and ethyl acetate. mp. = 130-132[err]C 30 Elenental analysis:
Cerr]Herr]Nerr]gerr]S (M= 244.26) @% - H% N% S%
cal cul ated dr1e&“k@5g1ve 64198 (54%) Jdf. é7wh1té3sgif Uineh ¢ 5 at

44. 24 19758 T 8130 R o e 54T ara e, 21600,

1550, 1341, ﬂ§9718?ﬁ§4 CRR?%ﬁﬁ%ﬂ%]Gﬁ%ﬁ&ﬁ%?#%xe°€dNBé?d%e¢+T§thY}é4T] =
2.40 (6H, S[)(,nlt&o%&tl'MHsul@hWhW']%wtbhlwquh 8.s35uéed, s).

35 - 22 - le 2 t hod . N [3,.5-D net hyl -.4- .
(ni t romet hyl )%h%g% %&ﬁ‘ﬁ ]WlA%%? ekzégahﬁﬂ:o?é’r#'&éc@tlf?% g (6.11 mml)
of benzeﬁesu]mhony# 167117 prives, aresSaddebl34 Aplaiy, t D367 m X230 £, 13Hb nt ai ned

under a nitr atyl fael- 9 ) of 3,5-dinethyl-
[ (nitronethyl gzgsrt})lphoq%%p]an |§e6é %3% 6\%1%(@ 22 mmol ) of pyridi ne dried

over potassi U WY obEMES dal 119 ™ AR5 of SBnhgdr ods 71t e(tﬁfhhﬁl)r:of@r% The

reaction nediuyh, s stégé%gégbfe hefth r@p;@dcgﬂperﬁtgg efzgll'h l\rexio dagy, it is
poured into a m'xture of water and .ce and acidified w't 'hydrochl oric

aci d. The ni Xtiie Srs KRGS & th OF:68PRYFene chl ori de The conbi ned
organic 16 extracts are washed wth water, dried over sodium
sul phate and S%O trated to dryness under reduced pressure. The oily
resi due obt ai ' purified by chromat ography 20 on a colum of silica
(el uent: nethyl ene chI oride) and crystallization froma m xture of hexane

and net hyl en # %uQS c%P ﬂiVPB% }a8. §7%A%1?f<§t[§ P39 NEL RN R4

[ (nitronethyl onyl ] phenyl nzZenesu
(nltromethyl)sulphonyl]phenyl]acetamlde and 10.6 g

15 (265 mmol) of sodium hydroxide pellets in 150 ml of
water is maintained at 80°C for 1 h. After cooling, the
reaction medium is poured into 850 ml of water.
Acidification to pH 5 with acetic acid (about 20 ml)
causes the precipitation of a solid which is isolated

20 by filtration. This solid is washed with twice 50 ml of
water and dried to give 10.6 g (95%) of a beige-
coloured solid melting at 128-130°C, consisting
essentially of 3,5-dimethyl-4-[(nitromethyl)sulphonyl]-
aniline, which is used in the next step without further

25 purification.

An analytical sample is obtained by recrystallization
from a mixture of hexane and ethyl acetate.
m.p. = 130-132°C

30 Elemental analysis: CgH12N2048 (M = 244.26)

C% H% N% S%
calculated 44.25 4.95 11.47 13.13
found 44 .24 4.95 11.55% 13.15
IR: v = 3472, 3374, 1630, 1600, 1550, 1341, 1317, 1154,
726 cm’t

'H NMR (DMSO dg¢): & = 2.40 (6H, s); 6.23 (4H, s,

exchangeable with CF3;CO0OD); 6.35 (2H, s).
35



which is identical in all respects to the conpound 25 obtained in Exanple
1. Exanple 3 (nmethod D)
N-[ 3, 5-Di net hyl -4-[ (ni tronet hyI )t hi 0] phed ]-benzene- sul phonanmide 30 0.75 ¢

(7.49 mol ) ofg émgca;‘ ?zadthenlog(S 66 mmol ) of
benzenesul pho are added to a solution, maintained under a
ni trogen at nos¥nhede5- Iaif-’“‘E)':lB’O"-‘g‘1 [(nltrWWW§Ph°nYllpltﬁnY1]’

3, 5-di met hyl - 4pedPenesuIphoamide| ) t hi o] aniline in 30 m of
anhydrous tetrahydrofuran. After stirring for 3 days at room tenperature,

the reaction mediumis poured into water and extracted wth nethyl ene
chl ori de. TFhe rom@i@ed(@rgaerxe»(t @it oafrengmsiiethosilh walleriddr i agdeover

- 23 - sodium s(g(%l%g fe @ %cgncentr%ked to dr esse nge(ri reducgg ressure.
The residue ob? d (f‘% % Ped By HFSH&F‘S& 6P1§} HEEBI Bnfi16F PSR ca
(el uent: nethydenespihoei dedftd gl e 0L QP @BRD) ofofN- p355ddnmtn_m‘ll—44-

t t hyl
Eﬁlg;a;g/ngt hgl )a(%?%tg&?g%h%ﬁg%%\?&%?y%?@rgerr H[ er rﬁlﬁaerr] %?e%]“%é[;err]
(M = 352, 41) @i pyridipe, dried ovep, potassigoy dut in

4.58 O 7. c9§ anh dr%&slgtéek'éﬁ drofuran. T2 9§eactloﬁ HMedium is8. 03
18.05 I R err = 32 1554 1474, 1467 1379, 1323 1163 1092,

1596
872, 688 cnier ‘flli’ée [éPF]% VIS & DRROPd[FEFPEF2LEERr | T BRXY 68RY ) 15, 53
(2H, s); 6.85 iQFbouséd In¥d8- €. fdxt(8&l, off) waterdand’1ce( 3Hd Hk;dl@léﬁ (1H,
S, exchangeable

3, 5-di net hyl - ﬁnl t rlgl:rreﬁﬁ%cfﬁaoﬁ%hq I |?i%ld3t aITPI ng nilg{mrfraet er?‘%l tP§n

obt ai ned accomdtn@cte@ wibk mébhydenagcpilocrédereThe combined organic
15 extracts are washed with water, dried over sodium
sulphate and concentrated to dryness under reduced

pressure.

The oily residue obtained is purified by chromatography
20 on a column of silica (eluent: methylene chloride) and

crystallization from a mixture of hexane and methylene

chloride, to give 1.1 g (70%) of N-[3,5-dimethyl-4-

[{nitromethyl)sulphonyl]phenyllbenzenesulphonamide

which is identical in all respects to the compound
25 obtained in Example 1.

Example 3 {(method D)
N-[3,5~-Dimethyl-4-[ (nitromethyl)thiolphenyllbenzene-
sulphonamide
30
0.75 g (7.49 mmol) of calcium carbonate and then 1.0 g
(5.66 mmol) of benzenesulphonyl chloride are added to a
solution, maintained under a nitrogen atmosphere, of
0.80 g {3.77 mmol) of 3,5~-dimethyl-4-
35 [ (nitromethyl)thio]laniline in 30 ml of anhydrous
tetrahydrofuran. After stirring for 3 days at room
temperature, the reaction medium is poured into water
and extracted with methylene chloride. The combined

organic extracts are washed with water, dried over



A mxture of 1.6 g (6.29 mmol) of N[3,5-dinethyl-

[ (nitronmet hyl)thio] phenyl]acetam de and 1.44 g 20 (36.0
mol ) of sodi um hydroxide pellets in 2®3- of vvater i s mai ntai ned at
80[err] C for 158qifht €5ue8ARLERT. shRe Lea iu I ter
and extracted ?V\n ée Wi tu B hy age tate. %}e\%‘&%g%ﬁne or a |c%%xtra§ \gaare

dried over sodFEﬁfV§91ipl§’&'te§Salr¥@ cohenteaiddet @b@@lmn@spuﬁééieﬂewced
pressure. The eaﬁbﬂaeogbaphpesnl s euuuﬁheefbgﬂh&:@m@q@@r&hy Rt Ry 1edum  of

silica (el uent / ange/ et hyl at e) ive 0.8 609 of an oil
consi sting of §h§ ?‘H’E?hy‘fo4?{ rﬁt ée?hyl‘%g%? aff1 [lg%g ~dgethyla avR
(DVBO dJ er rﬂ) [(ﬁétrbmeth?lsﬁhlbﬁﬂ:henyllbeﬁzéﬁesﬁ?ﬂ:honaml@échangeabl e wWith
CF3COOD) ; (2H, _s - 24 - le 4 (method E)

N-[ 3, 5- D| met hyﬁné [(nli ?o:rlrg?hyl ﬁ???%ﬁeﬂ??%gggnzenesul phonani de 5
1.3 g (5.46 MmBLEmehtaD- aﬁ%mchto@aﬁe&l‘b@mspi@da%iiﬁhr@)added rapidly to a
solution of 2.2 g (6.24 muol) Qf%N- [3 5H@|methyl 4- %(nltrorreéspyl)thlo]

phenyl ] benzenesul phonam de in m anhydrous chloroform The
reacti on nmedi uffisuseteded for 52141@ at 16- 51800m t enpler®®t ure ah¥- then poured

into a sol utiopo@hd0. 33 g (3. ngmggl ) of 4sedi um bi cay nate. Toepen xture is
extracted with thyle i.ned organi¢ extracts are dried
over sodium squﬁate a§§7g]0ng atl-eli:’g%t ng? %gﬂndgﬁgﬁeddé@& prlelsséure.
The 15 residug092, o872i neds le Is purified successi ve

chr omat ogrygphi a i ga el t for fi .

chr omat ogrg)ghy%?nlg%yl(gﬁéac ori cgie gl ugnt(ﬁgr %)h’ % E% %hrgr)rat c?greésphy;
2/ 1 hexane/ et hyRHacetat eY - 48id7 cﬁ@st(élHI,l zak i ofl . Fhoih. ﬁéxa(r%l tm) gi i .@698 g
(42% 20 of (Mgl 3s5- dikBhAYLaB1E (PiLhOsBIdBAD)SU! Phi nyl ] phenyl] -

The 3,5-dimethyl-4-~[(nitromethyl)thio]aniline starting
15 material is obtained according to the following

procedure:

A mixture of 1.6 g (6.29 mmol) of N-[3,5-dimethyl-4-
[{nitromethyl)thio]lphenyl]acetamide and l1.44 g

20 (36.0 mmol) of sodium hydroxide pellets in 20 ml of
water is maintained at 80°C for 1 h. After cooling, the
reaction medium is poured into water and extracted
twice with ethyl acetate. The combined organic extracts
are dried over sodium sulphate and concentrated to

25 dryness under reduced pressure. The residue obtained is
purified by chromatography on a column of silica
(eluent: 2/1 hexane/ethyl acetate) to give 0.8 g (60%)
of an oil consisting of 3,5-dimethyl-4-[{(nitromethyl)-
thioJaniline.

30 'H NMR (DMSO d¢): & = 2.31 (6H, s); 5.43 (2H, s,
exchangeable with CF3;COOD); 5.52 (2H, s); 6.39 (2H, s).



benzenesul phonam de. mp. > 50[err] C (deconposition at 130[err]C) El enental

analysis: Cerr]Herr]Nerr]err]Serr] (M= 368.41) C% H%
N% S% cal cul at ed 48.90 - 244.38 7.60 17.40 found
48. 96 7,47 97.58 IR [err] = 1595, 1557, 1160, 1091,

1074, 602 cn{eﬁﬁ%—% TR (DVBO d[err]): [err] = 2.43 (6H s):
6.14 (2H, s, NekZiBrRiuthylvd+ h(nidRfemef 0B ulplcigal 1 gidylls)
7.57-7.66 (3H’bmz'erZeéi§Igh§x’?mﬁi?d$ m,; 10.79 (1H s, exchangeable wth
CF[err]COOD). 30 Exanpl'e 5 (nethod Al)

4-Chl oro-N-[ 3, 5-di met hyl -4-[ (ni tronmet hyl ) sul phonyl ] -

ghgnyl ]?)genzsengﬁui r&]on@msiemﬂoﬂﬁh(lgf(ig 5smeh%regl=_9baﬁlks§e3ae§aea§«ad then
g chl or qbenzenes on chloride are
successi vel y a‘?:‘g%%irm’ég%l‘ﬁ% bPedof U§1ém( 7’%720&03/) (§f<4 mmobk of N-

3, 5-di net hyl - 4t 3 (3+ & imeneiny+ ) sUipihtoryhd emnrl i tieid n- 45 i of anhydr ous
tetrahydrofurﬁé},.“?z;ll'Pé reaction d| um i stlrred%‘9

ben 27 h 8 r
tenperature a pout et 1 Water? i s r‘ﬁ tuF‘é1 YET8YPr act ed
3tines 5 w t¢h]mt¢1§/¢zeme ’Ehéoredetlﬁhem@dmnneds ostgiamnedd efkor agd sharpé

vashed witlo valeln diehgd Aol So &mt%lté'npha&sréad GRReeq! rsaéﬁgcrt&l dpyness

under reduced pressure. The reS| ue obtalned I s omat ogr aphy
on a colum ofYs}3} |Q:a(§epéeﬁ‘%“°1r)ret%fyl sadivm| &MC@é)bomdet he’ﬂhqomlp;y:ure

recrystallizati®on ef#uecdd ongfey mmett}@lgﬂ_lriée QrAbrd del4%rhe Okombined
4-chl oro- N-[ 3, 5-di nget hyl

t t
sul phonyl ] phen?/‘fq%%h‘ier‘?é‘st&aﬁ(’r(?nm a%?gg é]%’l%i PEEX169PE1 P C RS oPRf
El enment al anal yehsentatred Hter r BelyNeesr | Chéer] Sfamdecﬂ Mprebkhr®f) Cie

H% 15 h@gggﬁ&gﬂeﬂ tained %g.O purlfled :£y sucgeg%ive
chromatographies on a column of silica (eluent for the
first chromatography: methylene chloride; eluent for
the second chromatography: 2/1 hexane/ethyl acetate)
and crystallization from hexane, to give 0.98 g (42%)

20 of N-[3,5-dimethyl-4-[ (nitromethyl)sulphinyl]lphenyll}-
benzenesulphonamide.
m.p. > 50°C (decomposition at 130°C)
Elemental analysis: Ci5H;6N205S; (M = 368.41)

C% H% N% S%
calculated 48.90 4.38 7.60 17.40
found 48.96 4.66 7.47 17.58
IR: v = 1595, 1557, 1160, 1091, 1074, 602 cm™*

25 'H NMR (DMSO dg¢): & = 2.43 (6H, s); 6.14 (2H, s,

exchangeable with CF;CO0OD); 6.88 (2H, s); 7.57-7.66
(3H, m); 7.85-7.88 (2H, m); 10.79 (1H, s, exchangeable
with CF’COOD).

30 Example 5 (method Al)
4-Chloro-N-[3,5~-dimethyl-4-[(nitromethyl)sulphonyl]-
phenyllbenzenesulphonamide

1.45 g (14.5 mmol) of calcium carbonate and then 2.3 g
35 (10.9 mmol) of 4-chlorobenzenesulphonyl chloride are
successively added to a mixture of 1.8 g (7.37 mmol) of



f ound 42.99 3.59 6.72 15 IR [err] = 1594,
1562, 1346, 1167, 1147, 621 cnferr] [err]H NMR (DMSO d[err]): [err] =
2.48 (6H, s); 6.46 (2H, s, exchange®¥ e with CF3COOD); 6.99 (2H,
s); 71.67-7.72% (5”—1‘&11ﬁ3th171-8@~ 7193 rdrdtny y sulilprdhyilAn St iexchangeakhe wth
CF3CO0D) 20 Exa | e 6d§: %

N-[ 3, 5- Di net hyfl’ Pb‘ﬁ'retﬁ‘?/H RYPRORYT#Pherhng - §eaction medium is

met hyl benzenesslttmﬂxomimfde 251 H. 8tmrodnl 6t dmpapauref apyd i there, podikad over
pot assi um hydr oxi de

d 2.3 12. 1. | . _of 3- hyl - .
benzenesul phor{t*2Hf &7 | rgg % W%E%‘ges“s“%(‘%&’g‘}lggﬁ’éé %8O§x§5?ﬁg§§n¥ kalffai ned
under a ni brogeitlat mesphitere chl2rGdg. (Belcomwined obrganic extracts

3, 5-di met hyl - 4 [ k&éﬁgﬁt OMleks Yba dte?io 8bogy! Lg%'rl' 'hﬂrh59uf2;h£tte agpydr ous

t et r ahydr of ur an. e reaction nmediumis stirr
t enper at ure a@pmmtm?@autr%ddefwn@@Ferual@erorrqdmpe@f sresivireh i Thes

poured into a ﬁéé&&ﬂ@ Qibtﬂa%e@ ok Viﬁheifflaé’tﬂ %0 ah%maesgrzﬂsw Axtyre is

acidified to pH 3 ? dition_of 1IN yroc loric acid dIS extracted
with 3 tines 1%1%%? rrétlllrfrFéne‘eclh‘Ie&tl ARG et hEor ide) opd. t8PBani c
extracts ame vieghedkdmishtalQQ zacioh waten, dimo&d:ﬂme:r sedi Lgm\sejl phasegand

concentrated t ness .und r duce sufr. resi obt S
purified by chﬁ)%?logrgs c%cl u%ﬁgf’% %Ilfnc% ﬁt( E‘Hiq
chloride) to sylyeonyl legenYPnl@@nzexﬁesNQIBQrsamhdmt hyI

[ (nitronethyl )Z}%phf)@(yl iﬁbf@ﬂéhf’of?f%y )benzenesul phon- am de. mp.
y

179-181[ err] C (Hexane/ et acet at enent al anal ysi s:

Clerr]Herr] N ?ﬂ@%@%]@[@yqu’u\ﬂcﬂs@g@l@h?e%% (M = 418.4856) N%
S% cal cul at ed 4.5 7.9 16. G
calculated 43 .01 3.61 6.69
found 42.99 3.59 6.72
15 TIR: Vv = 1594, 1562, 1346, 1167, 1147, 621 cm™!
'H NMR (DMSO d¢): & = 2.48 (6H, s); 6.46 (2H, s,

exchangeable with CF3;CO0D); 6.99 (2H, s); 7.67-7.72
(2H, m); 7.89-7.93 (2H, m); 11.18 (1H, s, exchangeable
with CF3;COOD) .

20
Example 6 (method A2)
N-[3,5-Dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-3-
methylbenzenesulphonamide

25 1.3 ml (16.1 mmol}) of pyridine, dried over potassium
hydroxide, and 2.3 g {12.1 mmol) of 3-methyl-
benzenesulphonyl chloride are successively added to a
solution, maintained under a nitrogen atmosphere, of
2.0 g (8.19 mmol) of 3,5-dimethyl-4-[{(nitromethyl]lsul-

30 phonyllaniline in 50 ml of aphydrous tetrahydrofuran.
The reaction medium 1is stirred for 24 h at room
temperature and then maintained at 40°C for 1 h, after
which it is poured into a mixture of 100 ml of water
and 100 g of ice. This mixture is acidified to pH 3 by

35 addition of 1N hyvdrochloric acid and is extracted with
3 times 100 ml1 of methylene chloride. The combined



f ound 48. 21 4. 61 7.06 15.99 10 IR [err] =
3244, 1594, 1565, 1339, 1308, 1182, 1159, 1148, 607 cnferr] [err]H NMR
(DMSO d[err]): [err] = 2.38 (3H, s); 2-486(6H, s); 6.45 (2H, s,
exchangeabl e \Mrtgf&nga @ﬂdr@gg%) 1&11@ Qn%s(}?e!dl wilth 1d@-nl .58 wiedk, &lied
7.69-7.72 S, exchangeabl e wi th CF[ err] COOD).
Exanpl e 7 (met"r‘((?ﬂC %dm 35‘51@%? h?Pd4CPPﬁiePrt5ﬁ'§teﬁyI5°sﬂ@ﬁb‘?ﬁﬁ]%‘é 1] -4-
nethylbenzene&@dﬁuy&u@fkséﬁkaheTheHﬁbsmanxnwmkasn@@tasngmﬁﬂfmwﬂkbyg as

in Exanple 6, using.,2.3 12 1 mol Ibe nesulpho chl ori de.
Duration of t &5 I‘?é%tio 468 63%01)2’5‘““ Y‘f%l C%lpﬁ @Ylene

163- 165[ er B] Cc(kﬂe»xa'nﬁa()et hypl ateeat)3 Ejen(éril‘—ial afal 293[3 5 dlmethyl -4-
Cerr]H err] Nt r N%

S% cal cul at ed (d ltgo%%’?[ﬁ gdlp&‘%ﬁ%%e%@l] glethylb%oéozﬁgefgg&ﬁgon

48. 27 4. @enide. 6. 97 15.83 IR [err] 3254, 1596, 1562, 1341,
1309, 1178, 1%5 BTS00, (1o Aty 103501592 crrterr] 30 [err]H NWR
(DVBO d[err]): [err] (3H, X 45 (2H, s,

exchangeabl e Vilte @le@@g (8251{18@9065? 4¥ ?198d44b = 8 Hz); 7.79 (2H,
d, J 8 Hz); 11.03 (1H, s, exchangeabl ey th CF[ erg$CoOD) . s% - 27 -

Exarrpl e 8 (rreth %ﬁéaﬁ 4-Dififg§r£)%l\lég3gg(§énet hyl - ? é nltro ”eé)él)s!“ ph-

onyl ] phenyl ] béi onam 22 mol pyri dried
over potassi urhdwdt oxi de, ah8.211.3 g4.61(6.11 niob} oflS 92, 4-di -
10 IR: Vv = 3244, 1594, 1565, 1339, 1308, 1182, 1159, 1148,
607 cm™

'H NMR (DMSO d¢): & = 2.38 (3H, s); 2.48 (6H, s); 6.45

(2H, s, exchangeable with CF;COOD); 6.99 (2H, s); 7.48-

7.53 (2H, m); 7.69-7.72 (2H, m); 11.05 (1lH, s,
15 exchangeable with CF3;COOD).

Example 7 (method A2)
N-[3,5~-Dimethyl-4-[(nitromethyl)sulphonyllphenyl] -4~
methylbenzenesulphonamide

20
The title compound is obtained by working as in Example
6, using 2.3 g (12.1 mmol) of 4-methylbenzenesulphonyl
chloride.
Duration of the heating at 40°C: 3 h

25 Yield: 0.31 g (10%)
m.p. = 163-165°C (hexane/ethyl acetate)
Elemental analysis: CiH1sN20652 (M = 398.44)

C% H% N% S%
calculated 48.23 4.55 7.03 16.09
found 48.27 4.66_ 6.97 15.83

IR: v = 3254, 1596, 1562, 1341, 1309, 1178, 1161, 1147,
1090, 1071, 664, 635, 599 cm™

30 'H NMR (DMSO dg¢): & = 2.36 (3H, s); 2.47 (6H, s); 6.45
(2H, s, exchangeable with CF;COO0OD); 6.98 (2H, s); 7.41
(2H, 4, J = 8 Hz); 7.79 (2H, 4, J = 8 Hz); 11.03 (1H,
s, exchangeable with CF;C0OO0D).



f I uor obenzenesul phonyl chloride are successively added to a sol ution,
cooled to about 10[err]C, of 1.0 g 10 (4.09 mol ) of

3, 5-di net hyl - 4-[ (ni tronet hyl ) sul phonyl ]~ 2ani1ine in 20 m of anhydrous
tetrahydrofuran. The reaction nmediumis stirred for 2 h at 10[err]C and
then for 20 h ﬁ gﬁmie er.at after which it is poured into 100 m of
water. The m G&ﬁﬁ ‘f 3 by 15 addition of concentrated
hydrochl ori ¢ 204 <Di Ehubré+en[ 3,8 +dimiestthyll 44+ hedind et ophl Jeulbh- The

conbi ned orga Mgl er, dri ed over sodi um sul phate
and concentrat%%fﬁ%&%’ﬁ%%@&%% pressure. The oily residue
obtained i$ purified by 20 chromatography on a colum of silica (eluent:

t hyl hl takl [ ; t Lyves0,38
ToLoy! ene ofl %168)g AN By KACYSIOE AR OB 0L Rer ! BoBhE1Hn3E O

[ (ni tronet hyl )RYRpPese ] pheﬁm benlze}lééul pH&nadi B@ol p. of 1542146Férr] C

(tol uene) 25 ﬂm&hzmm&nﬁ e&hlb&@&é]%h@f&%@ééslﬁ@l ]§Eiaéa] (M=
420. 40) C% HY% Sy cal cul af ed 2.85  3.36

9.04 6.5 2 f5’12‘§lf°6‘und cooled 4%0ggaboug 4110°C.g gp 0 8 69
15. 26 | R 10err]4 08do1)L568, 31558 imbehg] -433qniti6Mmechid9 sulbRény1075,

866, 672 cnjery err] O erk err] 6. 46
(2H, s, exchanllg‘;e%brllé |_§'W|th @[VB ff arq ]e(b’fﬁ%yé%d(lr?ht%l )7Fh§7
(1H, m; 7.54- ﬂemtltérll-meﬂéum&@%elnﬂed(ﬁw Zr)h at. 219°C1Hndsthenctﬁangeabl e

with CF[err]CIEE»h at todR teﬁ?éﬁﬂé@rg (gBLHPOyAZYL it is poured into
N-[ 3, 5- Di net hyI b@(am t romet hyT ) sul phonyl | pheny

(trifluoromethy &festr %narﬁh(?e BiAHRre| Hse] Eg%ﬁhﬁd 5% BBt al nBY by
wor ki ng agsin &3@£€&@hflof %%h&@ntra@e@ Ohydr6dB18riBoldcid @md then
3-(trifluoro- QEEQ gqgn%ft Su'Eﬁ?f&ne Lgorlge The combined organic
extracts are washed with water, dried over sodium
sulphate and concentrated to dryness under reduced
pressure. The oily residue obtained is purified by
20 chromatography on a column of silica (eluent: methylene
chloride) and by recrystallization from toluene, to
give 0.38 g (22%) of 2,4-difluoro-N-[3,5-dimethyl~-4-
[ (nitromethyl)sulphonyl]lphenyl]lbenzenesulphonamide.
m.p. = 154-156°C (toluene)
25 Elemental analysis: C;sHi4FN206S, (M = 420.40)

C% H% F% N% S%
calculated 42.85 3.36 9.04 6.66 15.25
found 42.81 3.41 8.80 6.69 15.26

IR: Vv = 3261, 1599, 1559, 1478, 1339, 1165, 1149, 1124,

1075, 866, 672 cm™

'H NMR (DMSO dg): & = 2.48 (6H, s); 6.46 (2H, s,

exchangeable with CF;COOD); 6.98 (2H, s); 7.31-7.37
30 (1H, m); 7.54-7.62 (1lH, m); 8.09—8.17 (1H, m); 11.49

{1H, s, exchangeable with CF;COO0D).



Duration of the heating at 40[err]C 4 h Yield: 1.7 g (4699 10 mp. =
146-148[ err] C (hexane/ ethyl acetate) El enental analysis:

C[err]H[err]F[err]N[err]CIerr]S[err] (l‘v‘l-28452.42) C% H% F%

N% S% @Lé%ﬁeyi (mé@uﬁf A2 12. 60 6 19 14. 17 found
42. 80 3.41 14 50 IR Jerr 3244 1593 1569,
1359, 1344, 13Y6l3Pridimethyil- ﬁih@ltfﬂ‘é?twd@“ y1d M3~ [err]H

NVR (DVBO d[ egxdif ludrnidthiy D) BehzdrEddul ghonanfide/ (2H s, 15
exchangeable with CF3COOD); 7.22 (2H, s); 8.09 (1H, t, J = 7.8 Hz); 8.30
(1H, d, J = 8 Hz); 8.38-8.43 (1H, m; 10.44 (1H, s, exchangeable with

CF[ err] COOB) . ']Exeantpitelé.O:cﬁnM\hmﬂ ¥2)oRbained by working as in Example
3,4-Difluoro-N-[3,5 t hyl nitr h | p _
onyl ] phenyl ] benzenesg onan%- he t(??Eg )cﬁ%l%’r%zund 'S ob%3 ﬁgé %y Wor ki ng
as in Exanpl elﬁtfmla)rhﬁ!wf%&%@@mhtqmlbﬁdez 0 g (8.19 rrrml) of 25

3, 5-di net hyl - Ablj]_(,ﬂ_;gc;rpr@g hyﬂé %éﬂhq{ylé@rudddle4 i 40 nl of tetrahydrofuran,
1.3 g (16.4 mol)_ o yridine and 2.6 .2 mol) of

3, 4-di f | uor obe‘h‘z%]rfésfp hshy{4&H ori de. The reactl on mediumis successively

;BI[ r reflcf Qlodlfrﬁl ;allglgi@a’ﬂ]@od Omél;&z{éﬁétﬂﬂoracf@mﬁ)at ure, 52/;” 3 h 30 at
err]C an tem i e g mp. =
158- 160[ err] cﬁ%ﬁfé‘h fﬁ%ﬁfﬁﬁ% ‘gﬁ%ﬁ%é’iséoﬁ (' =*282957

Cerr]J]Herr]Flerr]Nerr] &% ] S[erri%(M = 4B8. 40) CYN% HY5% F%
N% S% 0 66 25 f d
42.72 3. 33C@AP§L§%€& 4 2573 3. §§5 3792 ‘ép 29 - 1% lfl %§3273 oHn

1600, 1556, 150aqund 362, 134%.80329 312%7, 113482311206 126569 634 ER{err]
[err]H NMR (%.OU[QFB]Z)M, Lessl T5€93713€§|,‘| 138}, 108284 168H, 1367,

1148, 1139, 1104, 1071, 641 cm™

'y NMR (DMSO dg¢): & = 2.48 (6H, s); 6.67 (2H, s,
15 exchangeable with CF;COOD); 7.22 (2H, s); 8.09 (1H, t,

J = 7.8 Hz); 8.30 (1H, 4, J = 8 Hz); 8.38-8.43 (1H, m);

10.44 (1H, s, exchangeable with CF3;COOD).

Example 10 (method A2)
20 3,4-Difluoro-N-[3,5-dimethyl-4-[(nitromethyl)sulph-
onyl]lphenyllbenzenesulphonamide

The title compound is obtained by working as in Example

8, starting with a solution of 2.0 g (8.19 mmol) of
25 3,5-dimethyl-4-[(nitromethyl)sulphonyllaniline in 40 ml

of tetrahydrofuran, 1.3 g (16.4 mmol) of pyridine and

2.6 g {12.2 mmol) of 3,4-difluorobenzenesulphonyl

chloride. The reaction medium is successively stirred

for 1 h at 10°C, for 19 h at room temperature, for 3 h
30 at 50°C and for 16 h at room temperature.

Yield: 1.2 g (35%)

m.p. = 158-160°C (toluene)

Elemental analysis: CisHi4FaN>0gS; (M = 420.40)

C% H% F% N% 5%
calculated 42.85 3.36 9.04 6.66 15.25
found 42.72 3.33 8.83 6.73 15.37



exchangeable wth CF3COOD); 6.89 (2H, s); 7.56-7.67 5 (2H, m;
7.86-7.92 (1H, m,; 11.07 (1H, s, exchangeable with CF3COOD). Exanple 11
(met hod A2) N-[ 3, 5-Di net hyl -4-[ (nitronet Byl ysul phonyl ] phenyl - 4-ne- 10

t hoxybenzenes ulgahcdhagi 31@71 3§s@b (31@56 i), 0i39yrlﬂw§, @lﬁwd Qwv
pot assi um hydr.oxi de, (12. 3 ol )

oxybenzenesul &H&ﬂ/l lcllﬁoorljd)e6 ré3s7u€€b33| vely added to 15 a soI ut| on,
mai nt ai ned unddar WMRI t(mm amospher=e, 20872. 068, (H). ,196113(4!) (2gf s,

3, 5-di net hyl nltro anl of »appydr ous

t et r ahydr ofura‘ﬁ‘?I 3')&%#9 Ei’r(?(?%ﬂ)stl rér eé(;bef O(?H24 R'a gﬁ]g &7

t enperatur® an(®H,s mhen7 H&Gﬁ'fa&?’mecdlat #0[;err].O7 of1H, hs. Zexc}a&n@ealmhech it
is poured int Qvliatb}{ric)%tdgb% (?f wat er and ice. The aqueous sol ution obtained is

brought to pH rtion of 1IN hydrochloric acid and is extracted with
met hyl ene chl oride. The conbined organic extracts are washed with water,

dried over socﬁmﬁtg g_tlat@néy}fbgiz concentrat ed to dryness under r educed
pressure. FU{‘I’V_F"S‘ obt aj d i S i ronat ogr aphy on a

col um of si| i¥aly-e1RiRet li"r?@t tc’rﬂ"lﬂpli’ﬁf séﬁd%:’é‘é’:}ﬁ ’!Ygzét'ﬂ?ﬁ' froma
m xture oﬁohemﬂﬁéumﬁzﬁxﬁdeto give 1.1 g (33% of

N-[ 3, 5-di net hyl -4- 30

[ (nitronethyl)sul phonyl ] phenyl] - 4- et hoxybenzenesul - phonamide. mp. =
141-142[ err] C Y hickawe/ ¢L Ayt mwel at ©f Bbenbdime, adalipdi over potassium

H N ed]S 14. 44),,G% H% %
QerrIHerrINigfdd A sid | Sleand (Mpzsdlg 44)(19%s mpo1) Hoe — aMien-

46. 40 4. mber@%besulphoraflzzcmmr{@fﬁr]are FRresEEyRly] 58ded 486,
1398, 1346g 13&98s02@ﬂ2@9®n35ma1ﬁ€§1néé54mdé%4%z r@pcgr.%gérp7&tm§§ﬁhez_8§61o§99

cnerr] i :%20 g (8.19 mmol) of 3,5-dimethyl-4-[(nitromethyl)sul-

phonyllaniline in 40 ml of anhydrous tetrahydrofuran.
The reaction medium is stirred for 24 h at room
temperature and is then maintained at 40°C for 1 h,

20 after which it is poured into a mixture of water and
ice. The aqueous solution obtained is brought to pH 1
by addition of 1N hydrochloric acid and is extracted
with methylene chloride. The combined organic extracts
are washed with water, dried over sodium sulphate and

25 concentrated to dryness under reduced pressure. The
0lly residue obtained is purified by chromatography on
a column of silica (eluent: methylene chloride) and
recrystallization from a mixture of hexane and ethyl
acetate, to give 1.1 g (33%) of N-[3,5-dimethyl-4-

30 [ (nitromethyl)sulphonyl]lphenyl]-4-methoxybenzenesul-
phonamide.
m.p. = 141-142°C (hexane/ethyl acetate)
Elemental analysis: Clﬁthﬁhsz_(M = 414.44)

C% H% N% S%
calculated 46.37 4.38 6.76 15.47
found 46.40 4.38 6.89 15.22

IR: Vv = 3251, 1595, 1557, 1486, 1398, 1346, 1308, 1260,
35 1176, 1151, 1148, 1095, 1071, 874, 836, 599 cm™!



[err]H NVMR (DVSO d[err]): [err] = 2.58 (6H, s); 3.93 (3H, s); 6.56 (2H,
s, exchangeable with CF3COOD); 7.08 (2H, s); 7.20- 7.25 (2H, m;
7.92-7.97 (2H, m; 11.07 (1H, s, -ed6hangeable with CF[err]COOD). 5
Exanpl e 12 (nmeyhegheAl ipisd3r & SORE: %[3 § 513 m?tsﬁy' sﬁl @nlgtsr 0@% hyly) sukpbgny! ] -
phenyl ] benzenesul phonam de 1 cal cium carbonate

and 3.8 g (14% i )o%F %ﬁ%eﬁ%e@ﬁ#%ﬂiﬁyl 7c+‘ﬁ%rf%‘é atbi slice®ssivel y
addeg to ﬁ lmxlwrse of21, 4h:g)(9 |8392mml y7of |(2H m); rai.l ofv %lfé s,

3, 5-di net hy ni tronet u aniline in 45 of anhydrous

t et r ahydr of ur # X"&Tﬁ‘r‘ré"%g?]%&bi stirred for 20 h at room
terrperaturé and is then refluxed for 48 h. After cooling, it is poured

into 400 m ofEMpqe alryjd@gtgpoq (i wi th methyl ene chloride. The conbi ned
ove

organi c extracts—are— sodi um sul phate and concentrated to
dryness under 4d@Rema-No3 ;ﬁ-e%‘mﬁ"-‘éwl-ﬂm[ (njitinpmethyildsalohonyilded is

purified by SHPP 1 HEBRthe s phdHanide of silica (eluent: methylene
chl ori de) toclhiglve 1.19 (?‘A) of 4-bromo-N-[ 3, 5-

di met hyl - 4-[ (ni tromet hyl ) sul phonyl ] - phenyl benzenesul phonam de. 25 mp. =
164-166[ eno] C A .leexane( 20 hy lmmse) at 6F Ekanenial &m&lbt&ia?cie and 3.8 g

Cerr]Herr]BrN ] rr] rr M = 463. 32 H% . . Br%

N Syele é‘% o) 3‘%3te A-62 bnopeizidsgifnonyl Fhlorice "dte,

f ound Indressiyie138 addeli? 00 a mixtE@3pE 2. 418. 79. éBR mrf\@ly]oﬁ 3258,

1594, 1568, 1 342, : I frierr]

1594, 1968, 147l d3nto42 LI orkRn 0BT 08 antdln 0%, S9%eNTE

exchangeabl e Wf haohyérepeodtrahydrqiuran,) - Theggr%aml@) n@@l%(w s,

exchangeabke Wit/ ergdyCOJd) 1 at- 3koom temperature and is then
refluxed for 48 h. After cooling, it is poured into 400

ml of water and extracted with methylene chloride. The
combined organic extracts are dried over sodium
sulphate and concentrated to dryness under reduced

20 pressure. The oily residue obtained is purified by
chromatography on a column of silica (eluent: methylene
chloride) to give 1.1 g (24%) of 4-bromo-N-[3,5-
dimethyl-4-{ (nitromethyl)sulphonyl]-
phenyllbenzenesulphonamide.

25 m.p. = 164-166°C {(hexane/ethyl acetate)
Elemental analysis: CisHisBrN;0gS, (M = 463.32)
C% H% Br% N% S%
calculated 38.88 3.26 17.25 6.05 13.84
found 39.07 3.38 17.00 5.93 13.70

IR: Vv = 3258, 1594, 1568, 1471, 1393, 1342, 1166, 1148,

1088, 1069, 740, 632, 609 cm:

'H NMR (DMSO d¢): & = 2.64 (6H, s); 6.62 (2H, s,
30 exchangeable with CF3;COO0D); 7.14 (2H, s); 7.99 (4H, s);

11.34 (1H, s, exchangeable with CF3;COOD).



Exanpl e 13 (nmethod Al) 3-Bronmp-N-[ 3, 5-di nethyl-4-[(nitronethyl)sul phonyl]-
phenyl ] benzenesul phonamde 5 The title conpound is obtained by working as
in Exanple 12, using 3.8 g (14.9 mmvl ) -o813-br onobenzenesul phonyl chl ori de.

Dur ati on of ttmggngjgjéjxl:;q %&h\éicplxi) 0 8 g (189 10 mp. = 156-158[err]C

(hexane/ et hyl ~ace e al y5| err rN[ err] Jerr]Serr]
(M= 463.32) G758 Tomo N}t b-dim [S(m%rem%hﬁ I1- 38.88

3.26 17. 25 pher@ﬂﬂ:émﬁbsulphonaxnlde 39. 17 3.45 17. 00 5.91
IR [err] = 3237, 1594, 1565, 1483, 1397, 1358, 1340, 1181, 1167, 1148,
1071, 885, 679, 635, 605 cnferr] [err]H NVR (DVMSO d[err]): [err] = 2.64
(6H, s); 56. 6the (2H1le sr;oxﬂﬁoumi(dmn@ymimed viby hwoOE] mg r 3 €0O0DD) Examplé (2H,

2) ethZl(r)ngagIEj'ez( 1Hf%[%%[ %4gocﬁ)7 ng %8b?ﬁﬂ‘§b§é%%8g?ﬂpﬂ&n§§ (1H,
N-[ 3, 5- Di net hydhleqids ¢ r onet hyl ) sul phonyl ] phenyl ] - 2-

(trifluoronet tbﬂgak&r&pr%%@q@mlg@ Theditle conpound i s obtained by
wor ki ng as in EangP gt starting wwth a solution of 2.0 g (8.19 mmol ) of
1 (thi

25 3, 5-di net {4 rbretdfl ) sul phonyl Janiline in 38 m of
t et rahydr obur an,p 1.-321 58~ 1(§83>c3 medane ety dideaard 3.0 g (12.3 ol )

eat i ng &t AOLERPIGUE g0 YT G &y@ <f°4“d363D%%i“1‘7’2fe?htche

(hexane/ et hyl acetate) Elenental @hal ysis: Br%

Jerr]Herr]Fleryd Jerr] S eggl g M—422 2) Y 5 0 F%
N% S% ca \Fiat ecji 42. 47 3. %4 ?2. go : 8 19"8/_05 14. 17 found
42. 61 3. 35 fou 6.2139.1714. 553.45 17.00 5.91

IR: V = 3237, 1594, 1565, 1483, 1397, 1358, 1340, 1181,

1167, 1148, 1071, 885, 679, 635, 605 cm™*

'H NMR (DMSO d¢): & = 2.64 (6H, s); 6.62 (2H, s,
15 exchangeable with CF3;CO0D); 7.15 (2H, s}; 7.70-7.75

(1H, m); 8.04-8.07 (2H, m); 8.18-8.19 (1H, m); 11.33

(1H, s, exchangeable with CFs;C0OOD).

Example 14 (method A2)
20 N-[3,5-Dimethyl-4-[ (nitromethyl)sulphonyl]lphenyl]-2-

(trifluoromethyl)benzenesulphonamide

The title compound is obtained by working as in Example
6, starting with a solution of 2.0 g (8.19 mmol) of
25 3,5-dimethyl-4-[ (nitromethyl)sulphonyllaniline in 38 ml
of tetrahydrofuran, 1.32 ml (16.3 mmol) of pyridine and
3.0 g {(12.3 mmol) of 2-({trifluoromethyl)benzene-
sulphonyl chloride.
Durations of the heating at 40°C: 8 h
30 Yield: 0.7 g (19%) _
m.p. = 171-173°C (hexane/ethyl acetate)
Elemental analysis: CigHisF3iN20gS; (M = 452.42)
C% H% F$% N% S%
calculated 42.47 3.34 12.60 6.19 14.17
found 42.61 3.35 12.32 6.21 14.55



- 32 - IR [err] = 3370, 3028, 2954, 1596, 1562, 1405, 1348, 1340, 1307,
1180, 1166, 1149, 1122 cnferr] [err]H NVR (DMSO d[err]): [err] = 2.42 (6H,
s); 6.41 (2H, s, exchangeable wth CFe32]€00D); 6.93 (2H, s);

7.82-7.91 5  @@&H Y 3737965 83 (2%4 ”)159‘35 1715‘35%0&46%‘1 48 11 3% (1H

s, exchangeabl e with CF,[D 11

N-[ 3, 5- Di net hy 387 (Al8Pomd ﬁ§h)§&ﬁ§hogEPFpﬁ@nyl] 2- 10

napht hal enesul phongm depMsd My 16.51 mmi)z;pf mﬁl dlsr)e dri@d pygr s,

pot assi um hydr oxi

t hal enesul phon?F‘cg‘ﬁP&eF&g ar@lgﬁccﬁﬁ%\?@ Y aégng tézg 155) solpﬁt&f%

nai nt ai ned Bindd2Ha m}sogen6asnOsphars, mpf 3.Q7g 8 a019(mml ) of 11.38

3, 5-di net hyl - 4- ] ro 5 P I in 40 of anhydrous

t et rahydrof ur ar‘lg’lTh% rgg:tg?‘ é%%%éfau%?}é 1:? rr%@’ef or 6 h at roomtenperature
and is then left to stand for 2 days, after 20 which it is poured into 200

nm of water. ThGampilUAS 'ﬁ; IEEBHQ byto pH 1 with dilute hydrochloric acid
and is extracted—twrcTe Wit (Re Ifiler)le chl oride. The conbi ned organic

extracts are wagﬁédSrRPvethw#n4méﬂ@#trampshyéoéﬂlgbepuﬁﬂgh@pn&ﬂe2and

concentrateg t aaghrhaiene’dephdnamigduced pressure. The solid residue
obt ai ned i's purified by chromat ography on a colum of silica (eluent:

nmet hyl ene chloride) to give 3.0 g (84% of N-[3,5-dinmethyl-4- 30
[ (ni tronethyl )iquhﬂny[l@hbnyth@l)Z rEphphai@éirsul phared asirde. gbfmssium

208-215[ err] C (athyl gceta ey - d%c%rme”]]tjsqln at, qut 42 [eriJ@%ph~

El enent al analy I'S: er’r Herr] Nerr [err] 47)
H% N% thaleg%sgépmlna'ﬂ.ed:hlorlde arg? sfrcessively ad@ed,5 to a
14.76 foungg solutlon maPieSZned vhde? a Qlﬂérogen alfhodpndre, | Bslerr]
= 3230, 1557, 1340, 1180, 1163 1148 1072,

2.0 g (8 19 ‘mmol) of '3,5- dlmethyl 4-[ (nitromethyllsul-

phonyl]laniline in 40 ml of anhydrous tetrahydrofuran.
The reaction medium is stirred for 6 h at room
temperature and is then left to stand for 2 days, after
20 which it is poured into 200 ml of water. The mixture is
brought to pH 1 with dilute hydrochloric acid and is
extracted twice with methylene chloride. The combined
organic extracts are washed twice with water, dried
over sodium sulphate and concentrated to dryness under
25 reduced pressure.

The solid residue obtained is purified by

chromatography on a column of silica (eluent: methylene

chloride) to give 3.0 g (84%) of N-[3,5-dimethyl-4-
30 [ (nitromethyl)sulphonyl]phenyl]-2-naphthalenesulphon-

amide.

m.p. = 208-215°C (ethyl acetate) - decomposition at

about 215°¢C .

Elemental analysis: CjigHi1gN20gS; (M = 434.47)

C% H% N% S%
calculated 52.52 4.18 6.45 14.76
found 52.62 4.29 6.45 14.42

35 IR: V = 3230, 1557, 1340, 1180, 1163, 1148, 1072, 659,
641 cm?



641 cnferr] - 33 - [err]HNVR (DVsO d[err]): [err] = 2.54 (6H, s);
6.50 (2H, s, exchangeable with CF3COOD); 7.13 (2H, s); 7.76-7.81 (2H, m;
7.91-7.95 (1H m; 8.10-8.33 (3H m;- 83774 8.78 (1H m; 11.30 (1H, s,

exchangeabl e t npl ho )
N-[ 3, 5- D net hyl - 4- H rorret %?)suﬁphon rT?tf)lhenyﬁ!?\z £li 6.50 (2H, s,
ni t rophenyl ) metrvasif bt e-%%rrd@éind B3 ;obf af hed- &Y

\(Mz)rk! {lg aﬁ lnI@w@ﬁ 157 9|14ﬁvs'9rsg %2,- 9_mg éDaﬁofs n:m)I)(m ofmt 8.77-
-ni tropheny met_hanesul pho chloride. Duration es |rr|ng a
room t enper at Lﬁe 8 J6Hy Wel 1 g’y% GFH75 K§ arﬂgﬁa%lel%tibéj[l:é

(hexane/ et Byl acetate) Elenental analysis: C[err]H[err]N[err]CIerr]S[err]

(M = 443. 44) % S% cal cul at ed 43. 33
Sge g4y Edample 16 "mecnoa X2) 43. 67 3.82  9.60
14.32 IR [ er M~ 3,38 met30d, - 4-900 i thsSie thirld Bulideny Li3denylii@- 1313,
1160, 1147, 1 %%égﬁ(; r4J H NVR (DMSO d[err]): [err] =
2.58 (6H, s); i% nﬁ@%\e %HJ(EH JJ exchangeabl e with CF3COOD) ;
6.98 (2H, s); 7 61 7. 64 (1H m; 7.70-7. 80 (2H, m; 8.10-8.13 (1H m;
10. 83 (1Hgps, m@f@ﬂg@m&n b G egd SXLY - b PSPk end 7aé "Bk hedafg) e 25

2- Brono- N-[ 3, i met hyl - trometh sul phonyl ] -
phenyl ] benzene@l thﬁ&ﬁ‘ﬂde thé' gitl é%oﬁnfﬂfﬂc} i s %ot ail AeBLBYORBRRY Y~ as in
Exanpl e 15, usietthehdsultfbnifl romilgriefe 2- br onbbenzenesul phonyl 30
chl oride. The eat| umj.s stirred for h_at room:t ature, an
addi ti onal %racc %( fr%%he sit)lrr ot 2 ononnbt%nz nesaljﬁ%hon?{gj%hl oride is
t hen added andf'leld 2.6 g (72%)

15 m.p. = 189-190°C (hexane/ethyl acetate)

Elemental analysis: C;gH317N308S, (M = 443.44)

C% H% N% S%
calculated 43 .33 3.86 9.48 14.46
found 43.67 3.82 9.60 14.32

IR: v = 3243, 1596, 1562, 1531, 1487, 1399, 1361, 1336,

1313, 1160, 1147, 1140, 902, 869, 632 cm™

‘H NMR (DMSO d¢): & = 2.58 (6H, s); 5.21 (2H, s); 6.56
20 (2H, s, exchangeable with CF;COOD); 6.98 {(2H, s); 7.61-

7.64 (1H, m); 7.70-7.80 (2H, m); 8.10-8.13 (1H, m);

10.83 (1H, s, exchangeable with CF;COOD).

Example 17 (method A2)
25 2-Bromo-N-[3,5-dimethyl-4-{ (nitromethyl)sulphonyl]-

phenyl]lbenzenesulphonamide

The title compound is obtained by working as in Example
15, using 2.5 g (9.78 mmol}) of 2-bromobenzenesulphonyl
30 chloride.

The reaction medium 1is stirred for 20 h at room
temperature, an additional 0.6 g {(2.35 mmol) of
2-bromobenzenesulphonyl chloride is then added and

35 stirring is continued for 4 h at room temperature.
Yield: 1.6 g (42%)



35 stirring is continued for 4 h at roomtenperature. Yield: 1.6 g (42%
- 34 - mp. = 140-142[err] C (hexane/ ethyl acetate) Elenental analysis:

C[err]H[err]BrN[err]CIerr]S[err] (M =-483. 32) % H% Br %

N% cal cul ategh . = 140-3%28% (hexa%e?@th 11622 ate)6. 05 found

39. 07 3.1 17%5 6.05 | R [er r% 3295, 13041, 2969, 1595, 1562,
1478, 1337, Pﬂ@enffésanfﬂﬂélsloﬁsfh@ 3N, MN{ar#P3532) [err]H NNR  (DVBO

dlerr]): [err] = 2.54 (6H S)C% 6.54 (R%, s, Bxehangeaﬂe with
CF[err] COOD) ;

8. 33- 8. 37 fl—arl%q~3 g (lH s, géxéﬂgn;?aaézjé%wthlé?grr] }H "

Exanpl e 18 (rfenimi:l A2) N3, 5- D|3Mh¥/|-4 [3n15romelﬁy25sul photgy | | phenyl ] - 4-

(et hyl sul ph '>¢)en2§g§§ul9ma%§91 §§9§12 g&@ 21wg' §7py§19éne,

dried over potassium f de
4- (met hyl - smlpﬂﬁ)n;ﬂllﬂﬂenz@?é-sm@ﬁonﬁokmnbrl de are successively added to a

sol uti on, gnaiipt am@gd uhees @ hi.trogen at ggsphgﬂe s)of 615@ g(ZQG 59, mmol )

of 3, 5- dlnethyl [ nltronethyl% sul honyIIanl ine in anhy drous
20 tetrahydred‘fqﬁaé’(g r ¥a&ti of H%Qé%)m i s’ 43 r e fo‘l5 2 d?ayésé? -tbo
tenperature agpt ham; pourg‘;gjq rgep ZQQ mm)o; waier-8.3he pixiums ; ob1331531ed IS

brought to p by addl on. ( acid and is then extracted
with 3 tines t& %E@éh& ned 25 organic extracts

are washed with vvat er, dr| ed over SOdI um sul phat e and concentrated to

dryness %dermgagﬂﬂcequ @J&i}%&;ﬁ | CaThe resi due IS purified by
iy—ort o Tot u

chr omat ogr ap (eluent: 2/1 nethyl ene chl oride/ et hyl

acetate) and Nu@Emimethyl-Ar Haitmanathyd)aulnbony pheny ldmd -ct hyl
acetate, 10 Gietthylsulphonyl)benzenesulphonamide

1.31 m1 (16.2 mmol) of pyridine, dried over potassium
15 Thydroxide, and 2.5 g (9.82 mmol) cf 4-{methyl-
sulphonyl)benzenesulphonyl chloride are successively
added to a solution, maintained under a nitrogen
atmosphere, of 1.6 g (6.55 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonyllaniline in 50 ml of anhydrous
20 tetrahydrofuran. The reaction medium is stirred for 2
days at room temperature and then poured into 200 ml of
water. The mixture obtained is brought to pH 3 by
addition of 1N hydrochloric acid and is then extracted
with 3 times 200 ml of ethyl acetate. The combined
25 organic extracts are washed with water, dried over
sodium sulphate and concentrated to dryness under
reduced pressure. The residue is purified by
chromatography on a column of silica (eluent: 2/1
methylene chloride/ethyl acetate) and recrystallization
30 from a mixture of hexane and ethyl acetate, to give
0.78 g {26%) of N—[3,5—dimethyi—4—[(nitromethyl)sulph—
onyllphenyl]-4- {methylsulphonyl)}benzenesulphonamide.
m.p. = 192-194°C (hexane/ethyl acetate)
Elemental analysis: CigH1sN2085; (M = 462.50)



0.78 g (2699 of N-[3,5-dinethyl-4-[(nitronethyl)sul ph-
onyl ] phenyl ] - 4- (et hyl sul phonyl ) benzenesul phonam de. mp. = 192-194[err]C
(hexane/ et hyl acetate) Elenmental anal ySi $5 Cerr]Herr]Nerr]derr] S err]
(M = 462. 50) % H% N% S% cal cul at ed 41.55
3.92 6. 06 20. 80 found ge4l- 39 4.02 g O 90
20.76 IR V = 3281, 1597, 1586, 1%%5, 1485, ?401, 1%%5, 13665, 1349, 1328,
1306, 1294, Xxxdgulatedb, 1150, 41098, 107292877,68686, 7412062% cnferr] 5
[err]H NNR(D\ﬁ%rgHerr]): [err] =42.48 (6H, 4S); 3.3?. H s)5 6 (2H, s,
exchangeabl e w th CF[ err}BCOCD - 7.02 §2H, s%;b%. 16 4%6 s); Z_L(?LGTPé 1H, s,
exchangeabl e iRh Crfed? P 27TExahpbe 1D56nelhda, AR$010 1395, 1366,
(TE) - l\k E |3 5-Di n@;md,l -f#3pgni ﬁB@@eLhm)@E!piwyl ]Lmbg)c(lylﬂllsos%im,twit@hgnam f'ﬁ
e title conmpqun 0 ined by working as in anpl e , Starting w
a sol ution of 8c2;7u gé65Q8 1%‘m%% B 15
3, 5- di met hgl - 44 (MR r (oResdyd))suldphonyldanicbiinesin 3Q30 @FHt ey phgdaef ur an,

1.31 m (16.2 | ) _ of iLdine and 2 o/ ). . of .
trans-[err]-st Fenesul S%éhja/f’gﬁﬁ})g?i Héta%ééégél)m di ‘.lzrﬁ'i Skij ?r%ﬁ for 3
days at room 20iHt edperkl (3% @il iss exalwstosthidia witdt IGF;€06DEh| or i de.
Yield: 1.5 g (45% mp. = 174-176[err] C (hexane/ ethyl acetate) El enental

anal ysi s: C[err]H[err]l\gerr]qerrAS[err] (M= 410.45) C% H% N%
S% cal cul at ed Example 19 sgnethod A2), 42 6.83 15. 62 found

50. 06 104. 4E) -N-6L 5 -DimetHy13% 4 [Rnit¥dne thydAdFulphoHlrl 160y 14577,

1555, 1475, 1390, 1357 1 5 1345, 1323, 1164, 1141, 1067, 889, 872, 744,

627 cnferr] [T TERR ltit%%‘ rr]): [err] = 2.67 (6H, s); 6.64

(2H, s, exchangeable with CFerr]COOD); 7.22 (2H, s); 7.58-7.63 (4H,

m; 7'87'7'97Tﬂé”ii€?é éémé%héé*is5¢b€§f§§§989b%8rking as in Example
18, starting with a solution of 2.0 g (8.19 mmol) of

15 3,5-dimethyl-4-[(nitromethyl)sulphonyl]laniline in 50 ml
of tetrahydrofuran, 1.31 ml (16.2 mmol) of pyridine and
2.5 g (12.3 mmol) of trans-B-styrenesulphonyl chloride.

The reaction medium is stirred for 3 days at room
20 temperature and is extracted with methylene chloride.
Yield: 1.5 g (45%)

m.p. = 174-176°C (hexane/ethyl acetate)
Elemental analysis: C;7H1gN206S, (M = 410.45)

C% HS% N% S%
calculated 49.74 4.42 6.83 15.62
found 50.06 4.45 6.84 15.35

IR: v = 3235, 1610, 1595, 1577, 1555, 1475, 1390, 1357,
25 1345, 1323, 1164, 1141, 1067, 889, 872, 744, 627 cm*
'H NMR (DMSO d¢): & = 2.67 (6H, s); 6.64 (2H, s,
exchangeable with CF;COOD); 7.22 (2H, s); 7.58-7.63
(4H, m); 7.87-7.97 (3H, m); 11.04 (1H, s, exchangeable
with CF,COOD) .
30



with CFlerr] COOD). 30 - 36 - Exanple 20 (nmethod O

1-[3,5-Dinethyl -4-[ (ni tronet hyl ) sul phonyléqphenyl ]-3-

[ (2- met hyl phenyl ) sul phonylJurea 5 A solution of 0.77 m (5.09 mmol) of

0- t ol uenesul prExample @Y a(mdétthod &). 7 ml  of anhydrous nethyl ene chloride is
add

dded dropw se,t E 0N, _ PAl L n der ni her e, of
1379 (5. 32 bt 0> o TSR B0y PR bR R R e

25.6 m 10 of [ 6rmekhyitphenihl)) sakphgnywkiukea The tenperature of the
reaction nmedium rises spont aneously by 7[er] C A precipitate

forms in the solution initially obtained. Stirring is continued for 1 hour
at room t efperhtseuhent®g QoV7dmis (PRBR myelit ed BytPilbepgsvdrhandlwashed
é5rre\t/vihtlh Qe??n;es?% mar?é.t\_/@ nllﬁh«gnm{ybﬁl gn §§%s ﬂEth}iEﬁeﬁgﬁl?rldF ﬁgn |

i su su

ur ea. )r/np = q_ 6] f% ieﬁe%é’%e gtﬁ‘fr%/ e) r@’éh%h‘tp y i s2 d
C[el’l’]H[eI’I’]N[ﬁtEJ}@&EI’]&MiﬂméM 441. 4?)3C§’o <5 32 hfol) ofl\l%’S 5- S%
cal cul at ed 2 found

5
46. 40 4. fimetigy B0 nl‘i‘io‘%%éﬁb”?‘hlspzki%’ﬁ Ere 1584, 22587™ 1565,
1526, 14530 1398, amommetmz@ﬁe chlézide115Be teénPératip89pf 8Be,

083, 707, 606 er{ers) | SadiANRGONBO dheciidaglatty =240 (R <) 2.8

(3H, s); 6. 41% , €exc angeab e wth (2H,
25 7.43 (2HP¥§eigiepte SprmeiHn nfhe Eajatiopy lraltyalle Hb)talng -02

(1rh SéF : exc]hang@@p&ﬁl M il 3O MNed ¥brldh (Héhr baead-fark refipehangeabl e
W err

1-[3, 5-Di Wethy?n% f¥%|$$gh@tﬁ§|gggppﬁﬁﬂiﬁfﬁﬁehy|Flétratlon and washed

15 with hexane to give 1.9 g (yield = 86%) of 1-[3,5-
dimethyl-4-][ (nitromethyl)sulphonyl]phenyl]-3-[(2-
methylphenyl)sulphonyllurea.

m.p. = 194-196°C (hexane/ethyl acetate)
Elemental analysis: Ci7HigN:3O4S; (M = 441.47)

C% H% N% S%
calculated 46.25 4.34 9.52 14.52
found 46.40 4.44 9.31 14.34

20 IR: Vv = 3303, 1654, 1587, 1565, 1526, 1455, 1393, 1362,
1341, 1326, 1164, 1153, 1131, 1089, 898, 883, 707,
606 cm!

M NMR (DMSO d¢): & = 2.46 (6H, s); 2.58 (3H, s); 6.41
(2H, s, exchangeable with CF;COOD); 7.24 (2H, s); 7.38-

25 7.43 (2H, m}); 7.52-7.57 (1H, m); 7.94 (1iH, 4, J =
8 Hz); 9.02 (1H, s, exchangeable with CF;CO0D}); 11.14
({1H, broad peak, exchangeable with CF;COOD).

Example 21 (method C)
30 1-[3,5-Dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-3-
[(4-methylphenyl)sulphonyl]urea

A solution of 1.55 ml {(10.2 mmol) of p-toluenesulphonyl
isocyanate in 15.5 ml of anhydrous methylene chloride
35 1is added dropwise to a suspension, maintained under a

nitrogen atmosphere, of 2.6 g (10.6 mmol) of 3,5-



[ (4- met hyl phenyl ) sul phonyl Jurea A solution of 1.55 m (10.2 mml) of
p-t ol uenesul phonyl isocyanate in 15.5 m of anhydrous nethyl ene chloride 35
i s added dropwi se to a suspension, maima&’ned under a nitrogen atnosphere,

of 2.6 ¢ (1(Bﬁnéﬁl‘ﬁ}]) 4—0[f(n13:x53methyl)3s7ul-phonyl]anlllne in 52 ml of
anh drous. ne hylene

dimethyl-4-[(nitro I

Chiori e, The GG, BEoPYIRBY: Sk e i ema i | FeaseSnoMt andthory
2[err] C. Sti rrréw:tmrort h&dﬂhﬂtrm@b@mmeéus:bﬁtbﬁuzdcfOStBQrﬂh@ubes at 5
room tenperature, The heaction Lum ds eg concentrate
dryness under %%UES&“B%SESEP altrhe r%gl 8:1%1 lgmﬁurlff:oﬁ 19y c’ﬁ‘%ﬁt oa aphy
on a col unb ofrsin i c&efglerertturenet hfhene rédorice amkdihen ai®/ 1 tbehyl ene
chl ori de/ met hangl d i r l.en
chioride, to s ééfh?é!% %’6 g&%&@& gaadf Adkd " YRR eNehe

1-[ 3, 5- di net hyresiqyei tlﬁor?é{rmﬁl)eﬁjlbﬁomr]omwr]ap@-y on a column of

[&4 ”TL Pyl p?ﬁ[lé/ij)ﬁéﬁ ph@ih}ﬂe]rwea &g.;?efrlrdec Bherentah agal ysis:
err err err err rr b
cal cul at ed 5_Ih r] éﬁ/gr@t%anéﬂ.s2m1xturfd SQnFiouﬁHystalllz—

46. 40 104. 4&t10n9f8&m meth¥4eﬁ% YhldRRdd,.ertd i®&94,.51%H62(518B870£1263,

2,55 (61 5): B 15 1A R bt e R R e s 12n, a0 =
8 Hz); 7.42 (2H4S9¢tmm1¢®%)mlphm§81}ﬂzr)ea9 12 (1H, s, exchangeable with
l(\:l-F%éelr{%CgCB) ne%hy]lzxﬁ’?l(%ff%gren?w?dsﬁll honyl ]
sul phanoy| ] phemAReRA hmrRIYSiSs 2, 7519811@752 rfgﬁol-) 141 -H7Acet yl sul phani | yl
chl oride are added portionw se tocg m xtureggnai nt aiged undegga
calculated 46.25 4.34 9.52 14.52
found 46.40 4.44 9.31 14.12
15 IR: v = 1594, 1562, 1337, 1263, 1247, 1159, 1136 cm™
'y NMR (DMSO dg): & = 2.37 (3H, s); 2.55 (6H, s); 6.45
(2H, s, exchangeable with CF;COOD); 7.38 (2H, 4, J =
8 Hz); 7.42 (2H, s); 7.83 (2H, 4, J = 8 Hz); 9.12 (1H,
s, exchangeable with CF;COOD).
20
Example 22 (method Al)
N-[4-~[3,5-Dimethyl-4~-[(nitromethyl)sulphonyl]lphenyl-
sulphamoyl]lphenyl]acetamide

25 2.9 g (12.4 mmol) of N-acetylsulphanilyl chloride are
added portionwise to a mixture, maintained under a
nitrogen atmosphere, of 2.0 g (8.19 mmol) of 3,5-
dimethyl-4-{[ (nitromethyl)sulphonyllaniline and 1.6 g
(16.0 mmol) of calcium carbonate in 40 ml of anhydrous

30 tetrahydrofuran. The reaction medium is stirred for 6 h
at room temperature and is then refluxed for 2 h, after
which it is poured into 200 ml of water. The mixture is
extracted 3 times with methylene chloride. The combined
organic extracts are washed with water, dried over

35 sodium sulphate and concentrated to dryness under

reduced pressure. The o0ily residue ©obtained 1is



nitrogen atnosphere, of 2.0 g (8.19 mml) of. 3, 5-

di met hyl -4-[ (ni tronet hyl ) sul phonyl Jani li ne and 1.6 g (16.0 nmol ) of

cal cium carbonate in 40 m of anhydrous 38 -tetrahydrofuran. The reaction
nediumis stiiore6thalikdd abyr eamterpabat UfLolnG ifikberer off ukegah®r 2 h,
after which it i %oHr d into 200 of water. The m'xtu%%i extracted 3
times with me eRE¥hI GG erhe TRERBI iod Tryahi BLEx 1R alé “Rashed
with water, dmiedtuxeer o5 methylenesuthhet Bde archd c oetanwat edt twoomryness
under reduced [ I T Ly iresi t aj ' - 38-
crystallized gﬁ?%?f#}%ﬁ c?r?(i]?%lrﬁ%a ‘%11%{{ ufeﬁgﬁ%éé)a%%qg%cf%%hwd a%%%lfe.
These crysbal acat@tgashbd mefilue ner€urfeingfl et wikbnee el detamdoert hanol
at roomtenpert@"g;&a%nd}et'herhyvi thigem ¥t ygegof Mexane and eghyl_p3, gcetate
at reflux, and finally wth ethanol _at roomtenperature, to ?i ve 0.26
g (7.2% Ofdq@qghqy;@;[(nltromethyl)sulphonyl]phenylsulphamoyl -

di met hyl - 4- [ ( yHemMBERE Dasitldehonyl ] phenyl sul phanoyl | - phenyl ] acet am de.

mp. = 209-21Q[err]C I ntal analysis: Cerr]JHerr]Nerr]derr] S err]
(M= 441.47) &P = 210%!4’%%%@ N% S% cal cul at ed 46. 25

4. 34 9182 Elemeltad? ahmiriybis: Ci7Hi9N307S; 48, 25441.474. 43 9.78

14.25 IR [err] = 3382, 3190, 167§, 1592, 1§§0, 1538, 1340, 56, 1147
cnferr] [err]H NVR (DVMSO d[err]): zerr] = 2.10 (3H, s%; 2.51 (6H, s); 6.48
(2H, s, excharpdabllatdd h CF3CO0ODES-2501 (24 34); 79782 15 W &2 (2H, m;

7.86-7.89 (2Boun®; 10.39 (1H ggSpsexchapogable with CF[ erg ]£L0O0D); 11.03
(1H, s, exchangeable with CF3 le 23 4()met hod_ A2)

COoD) , _Exa 20
N-[ 3, 5- Di met hyiR4-Y (i 7 dfret %&?Qsﬁﬁﬁﬁngﬁ%en& 79, 1536,71340, 1156,
2,2,2-trifl uorgethamedul phonani de

'H NMR (DMSO d¢): & = 2.10 (3H, s); 2.51 (6H, s); 6.48
(2H, s, exchangeable with CF;COOD); 7.01 (2H, s); 7.78-

15 7.81 (2H, m); 7.86-7.89 (2H, m); 10.39 (1H, s,
exchangeable with CF3COOD); 11.03 (1H, s, exchangeable
with CFiCOQD) .

Example 23 (method A2)
20 N-I[3,5-Dimethyl-4-[(nitromethyl)sulphonyllphenyl]-
2,2,2-trifluorocethanesulphonamide

The title compound is obtained by working as in Example
18, starting with a solution of 1.5 g (6.14 mmol) of

25 3,5-dimethyl-4-[(nitromethyl)sulphonyllaniline in 50 ml
of tetrahydrofuran, 0.97 ml (12.0 mmol) of pyridine and
1.0 ml (9.04 mmol) of 2,2,2-trifluoroethanesulphonyl
chloride.

30 The chromatography eluent is methylene chloride.
vield: 1.6 g (68%).

m.p. = 168-170°C (hexane/ethyl acetate)
Elemental analysis: Cj;Hi3F3N20¢S; (M = 390.35)

C% H% F% N% S%
calculated 33.84 3.36 14.60 7.18 16.43

found 34.14 3.44 14.25 7.35 16.19



The title corrpound is obtained by working as in Exanple 18, starting with a
solution of 1.5 g (6.14 mmol) of 25

3, 5-di net hyl - 4- [ (nitronethyl)sul phonyl Jamddine in 50 m of tetrahydrofuran,
f2J 272n1t (].:L|2 0 mmol yy ef 3&32;7! dllrsmand.sbél() l1133§(19_|_%433mg0|1)32t3f 127r? l|248t _
,2,2-trifluor an c i de. e chromatogra eluent is
nmet hyl ene chl off%ilé] f’féjfp f{;ﬁ% Pé % X 1 = 168- 170[er?] Cp(%exane/ et hyl
acet ate) El emettt aliMRNa DSOS :d6Ch: er’6r]=l—|[2r4]1F[(6H,] Nerrigerrps, era)] M==

1450 718 20 B 4c6.3% oty =, MoppngpaBlSRyfthStioges?; 85 g6 550

14. 60 7.18

16. 19 - 539 {2ER sV =18204, (1801s, 1&6dhanasdblg 388th 1GRZ 0070, 1248,
1157, 1147, 1135, 1089 cr‘r{err] [err]H NVR (DMSO d[err]): [err] = 2.44 (6H,
s); 4.73 (2H q, 6.39 (2H, s, exchangeable with CF3COOD); 6.96

5 (2H s) Mis.u?_ (m%%%nﬁ%bble wi th CF3C0O0D). Exanpl e 24 (nethod

A1) N-[3, 5 Di ngt h3l54ni_;ﬁ6thirl)¥@-t hyﬁisr&mmyimhm&xlyﬂlphenyll—4-

fl uorobenzenesgi S 6.5 mml ) of cal cium carbonate are
added to a sol ‘B’f‘ze’éeﬂu’ép °‘% mmol) of 3, 5-dinethyl-

[ (nitronetiityl ) sul phonyl Janiline in 40 m of anhydrous tetrahydrofuran,

2T 1 ooy obonz ok té?pﬁdoz?ilsagdh&“ %f i %%ég@n%r?, Iete L?Fuxegof Sr 50

4-f| uor obenzenesu he reacti on um 1S reé
hours. After c®oluhgonit dfs pz)u@e@l i ritéo 1200mel)of okt e andimetitadt-dd wit h

3 times 100 m @ﬁle‘é&xﬂ&ﬁﬁf) QQiﬁﬁéxg\?l]Jﬂflfﬁ 11Red 48T gani & OLHARGHHRS €

washed with 10 wat er over sodi um sul phate_an

concentr at ed tBeEIF?]H¥§§°§HH@P r FRICRYS5 e HYUr BOTFRENGEF raddifieon of
15 2.4 g (12.3 mmol) of 4-fluorobenzenesulphonyl chloride.

The reaction medium is refluxed for 50 hours. After
cooling, 1t is poured into 200 ml of water and
extracted with 3 times 100 ml of methylene chloride.
The combined organic extracts are washed with 100 ml of
20 water, dried over sodium sulphate and concentrated to
dryness under reduced pressure. The oily residue
obtained is purified by chromatography on a column of
silica {eluent: methylene chloride) and
recrystallization from a mixture of hexane and ethyl
25 acetate, to give 1.2 g (36%) of N-[3,5-dimethyl-4-
[ (nitromethyl)sulphonyllphenyl]l-4-fluorobenzenesulphon-

amide.
m.p. = 152-154°C (hexane/ethyl acetate)
Elemental analysis: C;sH;sFN2OgS, (M = 402.41)

C% H% F% N% 5%
calculated 44.77 3.76 4.72 6.96 15.93
found 44.76 3.85 4.43 6.93 15.84

30 IR: Vv = 1592, 1563, 1478, 1398, 1362, 1341, 1177, 1169,
1159, 1146, 1090, 1071, 877, 865, 841, 666, 635 cm™:
lH NMR (DMSO dg¢): & = 2.68 (6H, s); 6.48 (2H, s,
exchangeable with CF;COOD); 7.18 (2H, s); 7.61-7.69
(2H, m); 8.13-8.19 (2H, m); 1131 (1H, s, exchangeable
35 with CF;COOD) .



obtained is purified by chromatography on a colum of silica (el uent:
nmet hyl ene chl ori de) and recry%%)al lization froma m xture of
hexane and ethyl 25 acetate, to give g (36% of

N-[ 3, 5- di net hyBxataplie 125 rlwesthnd )220 phonyl | phenyl ] - 4-f | uor obenzenesul phon-

am de. mp. (!t t@ﬁé&g t lﬁﬁﬁéﬂ nal_ysi s:
Cerr]JHerr] F@Lerr] err%t] elrlr—ﬁe_laﬁy tﬁgﬁlﬁghﬂ y1) é N%
S% cal cul at ed wwnzer@%phomzie 6. 96 15. 93 found

44. 76 3.85 4.43 6. 93 15.84 30 IR J[err] = 1592, 1563,

1478, 1398, 1362, 1341 1177, 1169, 1159, 1146, 1090, 1071, 877 865 841,
666, 635 ch]erthe He [ erryie NRPQEREO 19 efhfgined oras =inp Byamphey ©g):

6.48 (2H s,sexchianpeadith Wt BolGiomn ] G8ODR;. 0 7gl8 (8( 2B, mm8)l) of

éﬁ?é;:jgﬁxé;k+3rg Qﬂyl%%anﬁ? é% QEhyiiﬁuféhdnfi]anl QEEQQEP'EO331 Wi th

N—[3,5-EinEthyif4t¢tnahy@m®f@y&jsulpﬁenglKﬂ%eﬂyhhd&) of pyridine and

Baample. 6 Startihg v th Al R on o e o pn Gt T

3, 5-di met APl - 4-[ (ni tromet hyl ) sul phonyl Janiline in 40 m of tetrahydrofuran,

1.29 g (16.3 nmwd) fgad%@éﬂ“rﬁééﬁﬁhz fs 0 §dPrBedMOEdy Of 2 h at room
3-fl uorobenzenesul%ong{ ri.de. %DO T{;% reaction nediumis stirred for 2

h at room t enpet™@R 5t AHAYIC Yield: 1.3 g (40%.
mp. = 135- 1375{&1&(31(@)@%4(& hyl acetate) 15 El enental anal ysis:

Gerr Her TP ot ORISR (Mandfod) Pearey W6 PO N
15
Elemental analysis: CisH1sFN30¢S; (M = 402.41)
C% H% F% N% S%
calculated 44 .77 3.76 4.72 6.96 15.93
found 44 .62 3.63 4.65 6.91 l6.21

IR: v = 3263, 1597, 1557, 1551, 1479, 1395, 1357, 1343,

1320, 1307, 1230, 1168, 1146, 1072, 856, 695, 676, 636,
20 610 cm™

'H NMR (DMSO dg¢): & = 2.45 (6H, s); 6.43 (2H, s,

exchangeable with CFCOOD); 6.97 (2H, s); 7.50-7.73

(4H, m); 11.16 (1lH, s, exchangeable with CFsCOOD)

25 Example 26 (method a2)
N~-[3,5-Dimethyl-4-[ (nitromethyl)sulphonyl]phenyl] -
phenylmethanesulphonamide

The title compound is obtained by working as in Example
30 11, starting with a solution of 3.0 g (12.3 mmol} of
3,5—dimethyl—4-[(nitromethyl)sﬁlphonyl]aniline in 57 ml
of tetrahydrofuran, 2.0 ml (24.7 mmol) of pyridine and
3.5 g (18.4 mmol) of phenylmethanesulphonyl chloride.

35 The reaction medium is stirred for 20 h at room
temperature and then for 5 h at 40°C. The final product



cal cul ated 44. 77 3.76 4.72 6. 96 15. 93 found 44. 62
3.63 4. 65 6. 91 16.21 IR err] = 3263, 1597, 1557, 1551,

1479, 1395, 1357, 1343, 1320, 1307, 123¢} I168 1146, 1072, 856, 695, 676,
636, 20 610 1csrr[cerys}te§]e]:x:}¢di I\tMR:m(BI\/Bﬁ)M[umer |9t Hemxare —aﬂd4ﬁethﬁﬂ:lenes)

6.43 (2H e%cjf hahgeable with CF3COOD); 6.97 (2H s); 7.50-7.73
(4H, m; 11. f%l s, exchangeable with CF3CO0D) 25 Exanple 26 (nethod
A2) N-[3,5- Dﬂﬂﬁﬂ@d QL{%rﬁtr&Mﬁ&Myl)sulphonyl]phenyH

phenyl met hangsl phonaiy de ekte {Hdodh SHIRMAGHS QPIF R by working as in
Exanple 30 11, starting with a solution of 3.0 g (12.3 mml) of

3, 5-di met Ayl - 4- [ (ni tromet hyl ) sul phonyl Janiline in 57 nl of tetrahydrofuran,
2.0 M (24.7 praentfl RiHd Widies Al (3;8,0,4,18M4=30B). 40

phenyl nmet hanesul phonyl chloride.C 5 The reggtion nﬁgrunrrs %%rrred for 20 h
at roomtenperature and then for h at 40C° The f pr od - 41 - is
crystallized damn]aatneckture of hégab® and debhyl eng.0Bloridec.eld: 0.42 g
(8.699 mp. =124:126[err]C (hex e, get hyl engqchl o ) 5 taI

anal ysi s: Ciegr err]N[err]C{err?S g? %I§9398 Z4€§ E&gn@@

S% cal cul atedR: VvV = 3256 23596 136865 1488 03405 116909136E’|nd1325
48. 49 4.6D >, 1148, 1 16 PA |83 [Gy*] = 3256, 1596, 1566, 1488,
1405, 1359, 1337, 1325 1312 1144, 1071 697 638 cC er%}_{ [err] H NVR ( DMSO
dlerr]): [err H MR 760890 de)= & 902¢ 32 H(68): Sdi6d- §) i eRechdngeabl e
with CF[eor] GQED) ;s 7. ddchahfesdle Twih Tri®odidDH ™) 14 1@2ﬁ0 E1H, 7s49-

exchangeabl e Wg{' 8:1;’,0%3,) 156‘.‘37”83' Fl}?,? s(,nee[}glcq'gan%zgable with CF3;COOD)

N%

Example 27 (method A2)
4-Bromo-2,5-difluoro~N-[3,5~-dimethyl-4-[(nitromethyl) -
15 sulphonyl]phenyllbenzenesulphonamide

1.3 g (16.4 mmol) of pyridine, dried over potassium
hydroxide, and then 3.6 g (12.3 mmol) of 4-bromo-2,5-
diflucrobenzenesulphonyl chloride are added to a
20 solution, maintained under a nitrogen atmosphere, of
2.0 g (8.19 mmol) ocf 3,5-dimethyl-4-[(nitromethyl)-
sulphonyllaniline in 40 ml of anhydrous tetra-
hydrofuran. The reaction medium is stirred for
7 h 30 min at room temperature and then for 11 h at
25 reflux; after cooling, it is poured into 300 ml of
water and extracted 3 times with methylene chloride.
The combined organic extracts are washed with water,
dried over sodium sulphate and concentrated to dryness
under reduced pressure. The solid residue obtained is
30 purified by chromatography on a column of silica
{eluent: methylene chloride) and recrystallization from
a mixture of hexane and ethyl acetate, to give 0.24 g
(6.2%) of 4-bromo-2,5-difluoro-N-[3,5-dimethyl-4-
[(nitromethyl)sulphonyl]phenyl]lbenzenesulphonamide,
35 containing 5 mol% of ethyl acetate.
m.p. = 167-169°C (hexane/ethyl acetate)



4-Brono- 2, 5-difluoro-N-[3,5-dinmethyl-4-[(nitromethyl)- 15

sul phonyl ] phenyl ] benzenesul phonam de 1.3 (16.4 mol ) of pyridine, dried
over potassi um hydroxi de, and then 3.6“g4 12.3 mmol ) of 4-brono-2, 5-

di f |1 uor obenzenesul phonyl chloride are added to a 20 solution,

mai nt ai ned under i_tr og pher, (& 19_mo f

3, 5-di met hyl -?T:-%F(“%ﬂr&ra&net %?ﬁgg%r phc?%ﬁ%%? e, | (e 195M0A9s P,
anhydrous t &ftr &Hedr of ur an. The reaction nedium is stirred for 7
h 30 min at roomtenperatugrg and tfhgn forgldd h afs 25 ngflux; gafter
cooling, it is _poured into 300 mM of water and extracted 3 tines with

net hyl ene chl GRilgatlatigsl codbi atd ofglRi c EXtfacts e viasted wiEh’vdat er
dried over sodiguMaul phat ezgngocongentrated 49 dy ypess surgter reduged
pressure. The solid resjdue o ined is 30 purifjed_by chromatography
on a col um Fgf v sflf%gf'( ejrﬁéﬁ't :1’11(11%4'hy}t?b§1%' tﬁrﬁ%’ri(a’é) and

recrystal | 5zatHornMR omM30 Xty e & hkexané2angeret hyd) ;acét.ave, (BB, gize 0. 24
g (6.2% of - br -2, 5-dif N[ 3,50 yl - 45 . _

[ (ni tromet hyl )eg{tﬁhﬁlér%ﬁ%q%he‘ﬁrgFﬁbeéggldebsﬂj'ph(?sﬁg% gg%ﬂ% hcal 19 o 52 ol % of
ethyl acetate.(28.pm)s 187.56691&r BC Exchancreabiy wicdt §FefO0D) - 42 -

El enent al anal ysi s: Cerr]Herr]BrF[err]Nerr](err] S[err] (M =
499. 31), 5% C4H802 C% H% Br % F% N% S% cal cul at ed
36.24  2.68 Expmpde 2B fmethod;42) 17 73 found 36.50 2.75
15.47 7.88 23.55biflubkcB-(B, sMadEimdthyl-154 nit4Smhethyd§sulbhs cnferr] 5
[err]H NMR (DMSQ . dl.err ] oLl .42 (6H, s); 6.39 (2H s,
exchangeabl e S la@&éayi,zea peoRamis®  7.97-8.03 (2H, m); 11.55
(1H, s, exchangeable with CF3COOD) Exanple 28 (nethod A2) 10
2’5'D'f|uoro'%ﬂélé%éﬁé“%gﬁﬂdﬁk&(fgtJﬂEE%HQQ)ﬁ§”Jnging as in Example

15, using 2.6 g (12.2 mmol) of 2,5-difluorobenzene-

15 sulphonyl chloride.

The reaction medium 1is stirred for 20 h at room

temperature and is then left to stand for 5 days before

working up. The final product is purified Dby
20 chromatography on a column of silica (eluent: methylene

chloride) and recrystallization from toluene.

Yield: 1.1 g (32%)

m.p. = 132-134°C (toluene)

25 Elemental analysis: CisH14F3N20OgS; (M = 420.40)

C% H% F% N% S%
calculated 42.85 3.36 9.04 6.66 15.25
found 43.09 3.43 9.05 6.69 15.40
IR: v = 1562, 1486, 1353, 1159, 1147, 607 cm™
'"H NMR (DMSO dg¢): & = 2.47 (6H, s); 6.44 (2H, s,

exchangeable with CF;CO0D); 6.99 (2H, s); 7.45-7.57
(1H, m); 7.60-7.64 (1H, m); 7.86-7.92 (1H, m)

30
The starting material, 2,5-difluorobenzenesulphonyl
chloride, is obtained according to the following

procedure:



onyl ] phenyl ] benzenesul phonam de The title conmpound i s obtained by working
as in Exanple 15, using 2.6 g (12.2 mmol) of 2,5-difl uorobenzene- 15

sul phonyl chloride. The reaction nedi umdBs-stirred for 20 h at room
tenperature and is then left to stand for 5 days before working up. The
final product IS ified y 2 chromat ography, on a colum of silica
(el uent: net Hﬁ'eqnegch%éi%e r82ry?s’c§ﬂth ‘?’b‘?ﬁ‘hjd‘ﬁ? oP&éne®dyedi d: 1.1
g (32% m p. ragizlyl3dd ear hExtuekyerpolda = epebbwrl -anatydys:a bath
Cerr]Herr]FHerrl]NerrlJerr] Slerr].-(M=.420,40), C% H% F%

NG/ St Ahgied A 5 LELARRb1 LR 3450 PBs | eantBhengraa ™
43. 09 3. 43wdragld®ric acigl ghd 10 16l 40f | Refierdcid156@1 1dwW8d, bt 353,

1159, 1147, qerr -dlerrd )= 4 [.er = ! H s);
s%0 Con Sopils atidtl SR SRR 1 4 6 o, Al 46
7.49-7.57 (1180o0jum nigrite4in 133 md ;0f @BLgr92Stirring 389 Jhetingedrting
material,  Zdy difd uprpbepmenesuphonydg chboridee | 8a@bt sbmed accogding to
the foll owi ng procedure: - 43 - 12.9 9 (99.9 mol) of

2, 5-di f | uor oS AE RfFsespiid W #MmSture, cool ed to bel ow

-10[ err] €oby a bath of cardice in ethanol, of 33 ml of concentrated 5

hydr ochl oric ,aci d an Qnml of acetic agcid, fallowed ropw se.addition
of a soluti or'llé}loj‘fS 7.52%1%(1&517 n%ﬁ?ggf’nggdi%% nelf]?c%tﬁ e "lzr@éfg mqsof a@ﬁ?‘gr.
Stirring is Gomtiinned or t4e5 ai mixfuge.t heoehedofta hé08&adiin omn aica
tenperature Q:%Ie@@enobégggéé beolRltddae ibh T S1881 {1 A J@iNfal gedqat

about -25[err]C, is add T o
with sulphur dioxide and addition of 2.5 g (25.3 mmol)

15 of cuprous chloride. Considerable evolution of nitrogen
is produced. The reaction medium is allowed to return
to room temperature and is maintained at that
temperature for 2 h, after which it is poured into
450 ml of a mixture of water and ice; it is extracted

20 with ethyl ether. The combined ether extracts are
washed with saturated agqueous sodium bicarbonate
solution, dried over sodium sulphate and concentrated.
The oily residue obtained is distilled under reduced
pressure to give 14.3 g (87%) of a liquid consisting

25 essentially of 2,5-difluorobenzenesulphonyl chloride,
which 1is wused in the next step without further
purification.

b.p. = 65-70°C at 0.5 mm of mercury
IR: v = 3118, 3087, 1488, 1410, 1384, 1301, 1255, 1202,

30 1188, 1152, 1119, 1052, 881, 832, 772, 692, 689, 605,
599 cm™t
'H NMR (CDCl;) & = 7.28-7.32 (1H, m); 7.38-7.42 (1H, m);
7.58-7.63 (1H, m)



portionwise to a mxture, cooled to 10[err]C in an ice bath, obtained by
saturation of 100 m of acetic acid with sul phur dioxide and addition of
2.5 g (25.3 mml) 15 of cuprous chl oridet4 Gonsi derabl e evol uti on of

nitrogen is prgeiigers Jdeheaedd opyediumis allowed to return to room
tenperature damd TS5 __maintained at that tenPe_rature for 2 h, after which

it is poured ifI-DEOLYRTINAL Iy Sadinetthylnd of (nifronashyl) swlohn r act ed 20
with ethyl ebil]phdil]sandéneshlshdwimidxtracts are washed wth
saturated aqueous sodium bicarbonate solution, dried over sodium

sul phate and concentrated. The oily residue obtained is distilled under
reduced pré&ssurieet vigleecddpSund (8% bobineli ui docRhagstendn2Example

essentially of. 2,5-difluor nzene onyl| hl orjde, i_ch i ed in

t he next step %\nsthoulfsjf%ﬁtheér)'b%ﬁi fi@g'%n.xﬁo&s = é’gfj?of\gr‘:;r]%éfg?’og% nm of
mercury |R [ erepzen8auBph@gl, chik@8ida410, 1384, 1301, 1255, 1202, 30
1188, 1152, 1119, 1052, 881, 832, 772, 692, 689, 605, 599 cnerr] 1H NMR
(cDA[err]) [err] = 7.28-7.32 (1H, m,; 7.38-7.42 (1H, r?; 7.58-7.63 (1H, m
- 44 - ExaanéTQQ (¥@§¢ﬁkpnvnmed1um is stirred for 0 h at room

2, 3|-]Di L I uqlro]ob I\téx&pér@ﬁt@ﬁéhyig4tlhéén51%ﬁ@ﬁe{ah?sk)wbﬁh; and letf)t to gtgnd

onyl ] phenyl ] bepzenesul.phonam de .title compound.is.obtaine

working as in %’én&l edgg,s ab?fg‘?% wo ?%ng u?lz.r{%e A} p’b‘?‘ﬂlc‘: is

2, 3-di fl uoro- phenréhedul pponyhrehbhoogetephifheoneaat i anlordi umfi s sifliicaed f or
20 h at room 1 er ] c f_li Lett t and
for 3 days bef ?%&%g?kiﬁ%%g}e%eggﬁﬁggagpogagt ries?ggtﬁFﬁ‘??g‘éagty&n Bl

chr omat ogr aphytehuaneol um of silica (eluent: nethylene chloride) and

recrystal Liszat{ oo &rom 1 g (32%)
m.p. = 166-168°C (toluene)

Elemental analysis: CjsHisFaN;06S,; (M = 420.40)

C% H% F% N% S%
calculated 42.85 3.36 9.04 6.66 15.25
found 43 .07 3.51 8.98 6.61 15.01

IR: Vv = 3292, 1600, 1557, 1494, 1363, 1348, 1329, 127s,
20 1199, 1161, 1140, 636 cm
'H NMR (DMSO d¢): & = 2.29 (6H, s); 6.28 (2H, s,
exchangeable with CFCOOD); 6.81 (2H, s); 7.24-7.29
(1H, m); 7.61-7.67 (2H, m); 11.44 (1H, s, exchangeable
with CF3COO0D) .
25
The starting material, 2,3-difluorobenzenesulphonyl
chloride, 1is obtained according to the procedure
described in Example 28, using, on the one hand, 22 ml
of concentrated hydrochloric acid, 7.7 ml of acetic
30 acid, 10.0 g (77.5 mmol) of 2,3-difluorcaniline and
5.8 g (84.1 mmol) of sodium nitrite in 12 ml of water,
and, on the other hand, 77 ml of acetic acid saturated
with sulphur dioxide and 1.9 g (19.2 mmol) of cuprous
chloride.
35 vYield: 8.5 g (52%)
b.p. = 60-80°C at 0.5 mm of mercury



toluene. 15 Yield: 1.1 g (32% mp. = 166-168[err]C (tol uene) El enental

analysis: Cerr]Herr]Ferr]Nerr]Qerr]Serr] (M= 420.40) C% H%
F% N% S% cal cul at ed 42.8545 -3. 36 9.04 6. 66
15. 25 found . v A3.0d06, ol 1348981280, 1/ 1203, WPl IRaderr] =

3292, 1600, 1557 1494 1363 1348 1329, 1276, 20 1199, 1161 1140 636
crierr] [err] AONIVRB2ADVEB%d[ did}) 850 6Rr] = 2.29 (6H. s): 6.28 (2H s,
exchangeabl e 1 Tmbm @1‘13])00@)., 763817 .@2H, (118) ' m) 7. 2461-29661H,1H1) ;
7.61-7.67 (2H, 4§ (]( exchangeabl e with CFlerr]COOD). 25 The
starting mat E‘r)l aI L flpuof“ébenzenesul phonyl chloride, is obtained
according %0 the procedure described in Exanple 28, using, on the one hand,

22 m of conc§ Egtlgdglayq;n%%@ ar]lﬁ')'amd 7.7 m of acetic 30 acid, 10.0 g

(77.5 mol) I*ucroani nd 5.8 g (84.1 mmol ) of sodium
nitrite in 12 3w5-8Hlacao-Nald, Sodimeshyilirdr [{ndgromethirlysudpbti c acid

saturated w tnsHljpRidh A @&&g a8d1bnAndmi .- 2 Mol ) of cuprous chlori de.
35 Yield: 8.5n§li(]%gl% : n0 80 er?] Cat 0.5 nmof mercury - 45 -

IR [err] = 1606, 1493, 1388 1280, 1238, 1203, 1171, 1148, 907, 824, 789,

;1;,1 35253071 emh]e [tarerleH dwiuﬂﬁou(r@@s[ yydaind® mﬂqﬁYg ad2in (ﬁ;b&m;me'

3,5-Di fl uoro- |‘11-5[ 3, guéllngt Eyﬁlﬁ (i t r&i@?ﬁyﬁgﬁig th?ds"'ag%fluor""

phenyl ] benzenesulzehesalpheny 1 chlorlde, which is added as a solution
in 20 ml of tetrahydrofuran.

15 The reaction medium 1is stirred for 20 h at room
temperature, in the absence of 1light, and is left to
stand for 3 days before working up. The final product
is purified by chromatography on a column of silica
{(eluent: methylene chloride) and recrystallization from

20 toluene.

Yield: 1.8 g (52%)
m.p. = 187-190°C (toluene)

Elemental analysis: C15H14F2N20552 (M = 420.40)

C% H% F% N% S%
calculated 42.85 3.36 9.04 6.66 15.25
found 43.21 3.44 8.85 6.50 15.01

25 IR: v = 3343, 2979, 1607, 1595, 1555, 1474, 1446, 1401,
1363, 1346, 1316, 1295, 1252, 1196, 1160, 1127, 1070,
993, 801, 668, 637, 616 cm!
'H NMR (DMSO dg¢): & = 2.45 (6H, s); 6.42 (2H, s,
exchangeable with CF;CO0OD); 6.97 (2H, s); 7.57-7.64
30 (3H, m); 11.21 (1H, s, exchanggable with CF;COO0D)

The starting material, 3,5-difluorobenzenesulphonyl
chloride, is obtained according to the procedure
described in Example 28, using, on the one hand, 22 ml
35 of concentrated hydrochloric acid, 7.7 ml of acetic
acid, 10.0 g (77.5 mmol) of 3,5-difluorcaniline and



10 The title conpound is obtained by working as in Exanple 15, usi ng

2.6 g (12.2 mol) of 3, 5-di fl uoro-_benzenesul phonyl chloride, which
is added as a solution in 20 nl of tet rhl‘f’ﬁirbfuran. 15 The reaction
medium is stbr8ed (Bdarl Rfoh) af soatmnt enimtariattelrbn LB mmeo&bmm of

light, and is Left ta stan th%r %aq?é’s ,pfzfﬁ eSI °! ca % u%c_,L'gh naa: oduct

is purified by ¢ f onat ograp col unm el uent:

chl oride) and Wééhys;tldmthatdimxlfd@naQO 1.8 @wenkld V3 et 1)1, efg O(U@Z%Jsm p. =
187-190[ err] C £hobuese) Elenental anal ysi s:

C[err]H[err F[erriN [err CIerr err] (M= 420.40) C% H% F%

NY% ca¥&f éfe& 92(8 % —3Whgte solpd 6. 66 15. 25 found

43.21 3.44 b.p8. 8560- 120°@ 59 .9 mﬂSoﬁlmaécuf [err] = 3343, 2979,

1o07. 1995, 150, BT e 0L ooy 0 r%f’“ie o T

dlerr]): [err11332 2580( 6802, 5881 68@& feH, 6351 emdhangeable vmth

CHLerT] COD): L6,8f (50,)9) 5 -7788377 64130303 b ad1n2e Bk, S

exchangeabl e WI The start| ng
3, 5-di fI udrbenzenesul phonyl chloride, is obtained according to the

procedure descgkgﬁglémgxmp{:ﬁoa&uya ng on the one hand, 22 nml 35 of

concentrat ed hW 7,7 acetic acid, 10.0 (77.5

mol ) of 3,5-d r#aoFoBﬁPPFhﬁlaﬁd[(nltr95eth%lhsglwhqnx Iweeny b -Sodi um

nitrite in 15 AhphthadénesudpHonanidee ot her hand, 77 nml of acetic acid

saturated with sul phur dioxide and 1.9 g (19.2 mml) of cuprous chloride. 5

Yield: 7.1 g (43% - white solid b.p. = 60-120[err]C at 0.9 nm of mercury
15 The title compound is obtained by working as in Example

15, using 2.8 g (12.4 mmol) of l-naphthalenesulphonyl

chloride.

The reaction medium is stirred for 26 h at room
20 temperature. The final product is purified Dby

chromatography on a column of silica (eluent: methylene

chloride) and recrystallization from toluene.

Yield: 1.4 g (39%)

m.p. = 170-172°C (toluene)

25
Elemental analysis: Ci9H;gN20gS; (M = 434.47)
C% H% N% S%
calculated 52.52 4.18 6.45 14.76
found 52.65 3.89 6.51 14.72

IR: Vv = 3267, 1595, 1560, 1330, 1181, 1163, 1136, 1070,

771, 636, 600 cm™

'H NMR (DMSO d¢): & = 2.44 (6H, s); 6.42 (2H, s,
30 exchangeable with CF;COOD); 6.95 (2H, s); 7.68-7.83

(3H, m); 8.13 (1H, &, J = 8.0 Hz); 8.31 (1H, d. J =

8.2 Hz); 8.46 (1H, 4, J = 7.3 Hz); 8.70 (1H, &, J =

8.5 Hz}); 11.53 (lH, s, exchangeable with CF3;C0OOD)



IR [err] = 3100, 1608, 1592, 1446, 1375, 1361, 1301, 1178, 1133, 1080,
992, 881, 866 662, 611 crr[err] [err]H NVMR (CDCl [err]): [err] = 7.04-7.11
(H m; 7.46-7.48 (2H m 10 Exanpl e 314’met hod A2)

N-[ 3, 5- Di met Bstanpld 82 r (meaitdud )za) phonyl | phenyl ]-1-
ht hal {d bt d Ki i
Exanpl o iEesu*s-Pﬁ%r%r%@me g AT e R et R - or de. he

reacti on nedithhophenesulohdramizie h at room 20 tenperature. The final

pr oduct is purified by chromatography on a colum of silica (eluent:

met hyl ene chloride) and recrystallization fromtoluene. Yield: 1.4 g (39%
mp. = 176- 178ert1d ¢ tepneeand 25s Plbehred hyiaWvgsksng as in Example

C[err]H[GH]MG@&Q@H%SLPEE] (Mxtéﬁé‘ 6@3(3{% 112 3"%01) of 05 S%

cal cul at ed f ound

52. 65 3.Gignethyl 54- | (nltrl%“eztﬂlﬁswphosﬁfelﬂ a%é%l 15660 1330, 08181,
%122, (1615a6 )J:D&g:%ﬂdr%ﬁﬁﬁ“ nG&QiCITI%rdxl[eztz)uH:Nh& )(@st@ﬂi@még to%egg] =
. , S , S, . ex ange, e W er ; .

(2H, s): 7.68%FR3 ?é‘ﬂ ’Fﬁﬁ,’l‘gﬁm a‘%] ,gd?'% :98.3)}11?&?%%?% ?%H,?‘a, J =
8.2 Hz); 18. 4&:Kildhhehesulphoryy Hohlaide (1H, d, J = 8.5 Hz); 11.53 (1H, s,
exchangeabl e wi t h CF3COOD) - 47 - Exanple 32 (nethod A2)

N-[ 3, 5-Di met hyl -4-[ (ni tromet hyl ) sul phonyl | phenyl ] -2- t hi ophenesul phonam de
5 The title c'éh?)oulfﬁim%l@bt anebpy Wdr k$‘¢ﬂgré‘§<¥| nf‘ERarT%ﬂeIEG attarePmg with

a mxture of Gafbdrdthd-3 MHHA ) nebt3d®-at 50°C for 4 h. The final

product is purified by chromatography on a column of

15 silica (eluent: methylene chloride) and recrystalliz-
ation from toluene.
Yield: 0.8 g (17%)
m.p. = 158-159°C (toluene)

20 Elemental analysis: C;3H14N;06S3 (M = 390.44)

C% H% N% S%
calculated 39.99 3.61 7.18 24 .63
found 40.07 3.68 7.29 24.46
IR: v = 1598, 1552, 1345, 1151, 600 cm
'H NMR (DMSO d¢): 8 = 2.36 (6H, s); 6.33 (2H, s,

exchangeable with CF3COOD); 6.90 (2H, s); 7.02-7.04
(1H, m); 7.63-7.65 (1H, m); 7.83-7.85 (1H, m); 11.09
25 {1H, s, exchangeable with CF3;COO0OD)

Example 33 (method B)
N-[4-[(Dichloronitromethyl)sulphonyl]-3,5-dimethyl-

phenyl]lbenzenesulphonamide
30
A mixture of 0.96 g (2.50 mmol) of N-[3,5-dimethyl-4-
[(nitromethyl)sulphonyllphenyllbenzenesulphonamide,
0.66 g (4.94 mmol) of N-chlorosuccinimide and 10 mg
{(0.06 mmol) of 2,2’'-azobisiscbutyronitrile in 20 ml of
35 carbon tetrachloride is refluxed for 6 h. After
cooling, the insoluble part is removed by filtration



di met hyl - 4-[ (ni tromet hyl ) sul phonyl Jani | i ne, 60 m of tetrahydrofuran
and 1.95 m (24.1 mmol) of pyridine, to which are rapidly added 2.8 g (15.3
mol ) of 2- 10 thi ophenesul phonyl chl ofi4®.~ The reaction nediumis stirred
for 24 h at roamit enper asoletbond hiat esbraderntfered C for drymheskEhe drigead

product is purfggggegy e%%tr%grap@{e aplgsccg}l un, of 15 Sb%éPﬁd(a .uent :

nmet hyl ene chl ori recrystall1z- fromstl tene
(179 mp. = 188riE9edrrbe (t:blrgmﬁé)bgzephlzl epent al aodluygi sof sxllca

C[err]H[err]N[?EELQLEErh@&ﬁ&iknéwhhléggdé?)ag%’crgstg%H?&atéon Yom a S

cal cul at ed
40. 07 3. pBixtuyepgof hexanee 3nd [mgthylengoghlognige .134% TiyE 600

cnferr] [err] HONYR g(DER) d[)ﬁ”l\i-)§4 ﬂ@lrdhlnr%rﬁﬁzrdn@ﬂhylg)sulpglﬁl](—-2H

7
? 6§x$hgggeab:§ rr‘r)\imdgge’égﬁﬁ%%‘]‘y% nﬁ?neﬁ‘il@éowl H, s, exchangeabl e with
CF[err]CIII» Bxappl e BBZémbnhOd(E&xane/met%ylene Thlorlde)
N-[4-[(Di chl h 5 t
ph[enyh(beﬁzeﬁreﬁﬁ%*‘%ﬁﬁ% RS RO S TS 72283 A1) of
N-[ 3, 5-di met hyl -4- [ (nitror@ hyl)suB$honyl ] }Gﬂényl ] ber¥enesul pIS(%nam de, 0.66

g (4.94 mol) gglghggkgaoswlﬁ m dg gnd 10 1y ¢40. 06 ) of
2, 2'-azob|5|sobutyron|tr|Ie in 20 m_ of 35 carbon tetrachl ori e |s ref |l uxed

for 6 h. Afteri®BBfing, thédrbl ubBe2Part i1$-rémoved 39 fil t Adt-76n - 48
- and the 1ol utRonvi & GEIGENLSREd 1UG 6]r WSS under, nedeced 1s@r,e33¥ne.
The pasty reﬂ)gEe 729t a!;f§d 6b8 ngfégq by chr omat ography on a col um of
silica ! ’ ! ’

'H NMR (DMSO dg¢): & = 2.38 (6H, s); 7.00 (2H, s); 7.49-

7.59 (3H, m); 7.81-7.84 (2H, m); 11.29 (1H, s,

exchangeable with CF;COOD)

15
Example 34 (method A2)

N-[3,5-Dimethyl-4-~[ (nitromethyl)sulphonyl]lphenyl]-2-

fluorobenzenesulphonamide

20 1.29 g (16.3 mmol) of pyridine, dried over potassium
hydroxide, and 2.4 g {12.3 rmmol) of 2-fluoro-
benzenesulphonyl chloride are rapidly and successively
added to a solution, maintained under a nitrogen
atmosphere, of 2.0 g (8.19 mmol) of 3,5-dimethyl-4-

25 [ (nitromethyl)sulphonyllaniline in 40 ml of anhydrous
tetrahydrofuran. The mixture is stirred for 2 h at room
temperature and is then maintained at 40°C for 12 h.
After cooling, the reaction medium is poured into a
mixture of 100 ml of water and 100 g of ice, it is

30 acidified with 1N hydrochloric_ acid to pH 2 and is then
extracted with 3 times 100 ml of methylene chloride.
The combined organic extracts are washed with 100 ml of
water, dried over sodium sulphate and concentrated to
dryness under reduced pressure. The pasty residue

35 obtained is purified by chromatography on a column of
silica (eluent: methylene chloride) and recrystalliz-



(eluent: nethylene chloride) and crystal lization froma 5 mxture of
hexane and nethylene chloride, %r ve 0.28 g (25% of

N-[4-[ (di chl oronitronethyl)sul phonyl ]

3, 5-di net hyl mtamﬂ]bemeraeanﬂmmranbﬁe herame —aﬂdZeJ;hx_qr[lerardeﬁ‘zate, to

(hexane/ met hyl.en ri %e) >t al lLysi
C[err]H[err]é err] [grr qe& %[Ee” I%I%%X 5§f31)NC‘£/3 > dlmﬁs/hyl ~4- d %
N% S% clalreitH ot y13$uzl43honysl]pllenle]Erz&Afluorobe&zmesulphzmm f ound
40. 24 3. 2Qmigel5. 71 6.29 13.70 10 IR [Jerr] 3218, 1580,
1466, 1360, 1329, 1310, 1186, 1161, 1091, 748, 618, 609 601 cnerr] [err]H
NVR ( DVBOPd[ &%) = [1é7r5r-]l7—7°z€ Ihepene/othyl Goetate)s): 7.49- 7.59 (3H,
m; 7.81-7.84 (2H, m; 11.29 (1H, s, exchangeable wi th CF3CO0D) 15
Exampl e 34 (net hod , 5- Di net hyl - i tronmet hyl ) sul phonyl ] phenyl ] - 2-
f1 uor obenzen«%&ﬂ"tﬂf&%ma&@[ BiFisy 595’6151?{“1%53 rWFDI:) 463f‘%§/r| dine, dried over
pot assi um hydroxr de ands 2.4 g% (12.3rgmmol)  Naf 2-f gwor o-
benzenesul phag de re-.rapidly.and su eSSIV | % -added sol ution,
mai nt ai ned un r a n| dro e% zgrmsp e?lee ofg2$g % és l%f 0%
3, 5-di net hyl -fpurgh [(nr thofet hyl 3 st} phonylﬂiénr I | né 95n 40 h%.81 anhydrous
tetrahydrof urgn. yhe shxgureshs, 515§§ed1§9*7 215 a1 i?@ﬁ‘tfﬁf@@rawé@ and is
e

then maintained at 40[err{C for coo reaction nmediumis
poured into dlflet uté’as 130765% éﬁ—‘l\ﬂ/at elfl%d 31@@79 0t06%e, 890. s88b.
aci di fi edow tgvsl,ijgjrcgjj orsoco &eld to pH 2 and is then extracted with 3

times 100 m ;of en r|d ed organic tracts are
washed with 1% IWIS‘ l%ﬁf r| e ove§ ggdl u%‘sul?))h'ate6 é% d6Hecentrated to
dryness underemﬁtb.trgﬁhlqdreasmm TReCQRBY y redigdud2®, ebtai medli3.perified
by chr omat ogr(aquy an. a £l umn of ?1111' c%)(eléjeﬂ 8@éh3(llﬁne c)hl ofjded and

recrystalliz-
(1H, s, exchangeable with CFiCOOD)
15
Example 35 (method A2)
N-[3,5-Dimethyl-4-[(nitromethyl)sulphonyllphenyl]-4-

(trifluoromethyl)benzenesulphonamide

20 The title compound is obtained by working as in Example
34, using 3.0 g (12.3 mmol) of 4-(trifluoromethyl)ben-
zenesulphonyl chloride. The reaction medium is stirred
for 2 h at room temperature and is then heated at 40°C
for 20 h.

25 Yield: 1.5 g (35%)

m.p. 187-188°C (hexane/ethyl acetate)

Elemental analysis: C1gH15F3N206S, (M = 452.42)

C% H% F% N% S3%
calculated 42.47 3.34 12.60 6.19 14.17
found 42.73 3.38 12.42 6.13 14.00

IR: v = 3252, 1596, 1563, 1408, 1347, 1324, 1166, 1140,
30 1131, 1092, 1062, 751, 638 cm?!

'H NMR (DMSO dg¢): & = 2.42 (6H, s); 6.40 (2H, s,

exchangeable with CF3;COOD); 6.95 (2H, s); 7.95 (2H, d,



- 49 - ation froma m xture of hexane and ethyl acetate, to give 1.5 g
(yield = 46% of N [3,5-dinethyl-

[ (nitronethyl)sul phonyl ] phenyl]-2-fl uorbb%(?lzenesul phon- amde. 5 mp. =
175-177[ err] C ghexaef eihy} 8cebatiel, El@nent al samalys) s:11.26 (1H, s,

E[P/err] " errSJJ/FN T%éf]%‘%’ HS[ l% &M%O e C%)?z H%e 96 e 15. 93

0 0 C . .

f ound 44. 99 3. 61C% 4. 6B 67295 N%. 81 IRS%[ err] =
3236, 1598, 15 147 90, 51350, 1 1191, 75, 1149
1124, 1077, glcéggzec1881357 19(1)83 8%5%5778 %@3 600 i %rr] err

(DIVISO d[err] ) fOPéiﬂr] = BBO4(6H2-38): G555 (2H5.85 excﬁéndé)abl e

with CF3CO0D) g 7 VO& 1633, 18hi2, 459b, 71380 2H17),; 114%4 6987 cfdH, M ;
8.11-8.16 (1H, 11. 55 1H s, xchangeabl'e “wi t h errﬁlﬁ 2; 15 Exanpl e
35 (et hod A2) [1\@41‘5 BPMEPhyfslas [ Oni Tr ohedhy| §88UI pRry| § phenyl3Ha- s,

(tr|kfl uor orget hgéky\_heﬁgeglzwl Mctmasrm%ﬁ:ozib); T’meosiglzefccxmpoumg 1S (@Higned by
wor ki ng as in Exa e . o]
4-(tri ?I uor omPﬁ§Wb$ﬁCh§8ﬁ8§§?§h‘8h§ﬁ é%f%&?@go The reaction nediumis

stirred for 2 h at roomtenperature and is then heated at 40[err]C for 20
h. 25 Yi el d Eﬁaﬁpﬂe(gﬁ%(m g;_ 188[err] C (hexane/ ethyl acetate)

EI enental an WL err err]N[err] err]S[erer(M— 452.42) C%
HY% F% N-[3,5rpgmethyl-&od ar'éawae‘eby gplphonyl gplenyll -2- 12, 60

IR [err] = 3252, 1596, 1563, 1408, 1347, 1324, 1166, 1140, 30 1131,
1092, 1062, 751, 638 cnferr] [err]H NVR (DVSO d[err]): [err] = 2.42

(6H s); 6.40nhe( 2HtlescompehangeablontaihkdChye ok&DNE) as6.i95 Exadidles) ;
7.95 (2H d, 6, starting with a solution of 2.0 g (8.19 mmol) of
3,5-dimethyl-4-[ (nitromethyl)sulphonyllaniline in 38 ml
15 of tetrahydrofuran, 1.3 ml (16.1 mmol) of pyridine and
3.3 g (12.3 mmol) of 2-dibenzofuransulphonyl chloride
[prepared according to M. Janczewski and H. Maziarczyk,

Rocz. Chem. 47 (11), 2055-2069 (1973)].

20 The reaction medium is stirred for 20 h at room
temperature and is then heated at 45°C for 4 h. The
final product is purified by chromatography on a column
of silica (eluent: methylene chloride) and
recrystallization from a mixture of hexane and ethyl

25 acetate.

Yield: 0.48 g (12%)
m.p. = 214-215°C (hexane/ethyl acetate) (decomp.)

Elemental analysis: C;;H1gN209S; (M = 474.49)

C% H% N% S%
calculated 53.15 3.82 5.90 13.51
found 52.88 3.91 5.92 13.46

30 IR: v = 3284, 1596, 1571, 1479, 1471, 1446, 1400, 1361,
1336, 1324, 1310, 1205, 1199, 1160, 1139, 1129, 1069,
884, 852, 755, 637, 611 cm*



- 50-J=8.4Hz); 805 (2H d, J =8.3 Hz); 11.26 (1H, s, exchangeable
with CF3COOD). C% H% F% N% S% cal cul ated  37.98
2. 34 20. 03 5.91 13.52 fourd 1 - 37.94 2.38 19. 65
5.75 13. 40'H RNMRer (PMSO15kK3,: 1622 15@3, 1880, éfL?O 613542 (28892 er,r[ err]

Eagtr:[]!irggzl\iﬁl e(\%é?%’%%% WI{}ﬁ glb ﬁpfl 7(?5{1 (2 (’brsc}dd pea 2 &{Chgngeabl e

Wit h CF[ err] CGDDy E?aﬁpIIéZBS ('7n=§t3h6’d5,6?2) (lH m); 7.72 (1H,

N-[ 3, 5-Di net hyg -g-f£ i tg og@t ryd) sq! p@onyglphﬁgyl] 729510 99
di benzof ur ansul phonam de The titl e’ conpound i's’ obtai ned

Exanpl e 6, >st a3 t34g (Wit h % sdl Gt i‘or 0‘112)2 08g82( g ib ol )T ~of1

3, 5-di met hyl - 411(mtrm)et§w|é>s¢ﬁ lanpidmectgodd)nt 15 of

tetrahydrofuran, 1.3 m (16.1 mml) of pyridine and 3.3 g (12.3 mmwol) of
2- di benzof uransul phonyl chl oride [prepared according to M Janczewski and
H Mazi arczyk Exwnple G@n(methgd 142) 2055- 2069 (1973)]. 20 The reaction

nmedium is ff% f‘”?lﬁ nalﬁpl ri(;-dbﬁﬁ M eTely Y thqp heat ed at

I

%lngaé in

)i

45[err]Cfor I's purifie

phy on a

col um of 10

s(wh%luorqmm)benmmwmm

ﬁfﬁrﬁ{%&%

ori de) and

recrystallization froma m xture of hexane and et hyl

25 acetate. Yield:

0.48 g (12% mp.

214-215[ err] C (hexane/ et hyl

acetate) (deconp

)

El enent al anal%‘?stl‘%:}[%r?‘j’fﬂf‘éﬁm NEer PPERERe} SP¥r Wprking Q$412¥97‘3X@%>1€

|]'-|°3A)51 f NOdA) 11, ss%rtahﬁuhgittﬂg a solutlon53o£|-53 1 3(% ZleI%?)ﬁpl %f : ]

oun . . ~. err
= 3284, 1596, 1571° 1“1%‘7@1‘142‘7&{3‘“1%’21%‘?‘3%,3‘1 On%]é?éllllf’oﬁm 13160
1205 11995 18504 mi1130f dékBahydd6Buran, 2.05 g (25.9 mmol) of

pyridine and 5.0 g (19.2 mmol) of 4-(trifluoromethoxy)-
benzenesulphonyl chloride.

Yield: 1.8 g (29%)

m.p. = 180-182°C (hexane/ethyl acetate)
20
Elemental analysis: CigHisF3N20,S; (M = 468.42)
C% H% F% N% S%
calculated 41.02 3.23 12.17 5.98 13.69
found 41.06 3.29 11.81 6.13 13.41
IR: v = 1595, 1559, 1347, 1327, 1266, 1218, 1164,
1138 cm™
'H NMR (DMSO d¢): & = 2.34 (6H, s); 6.31 (2H, s,
25 exchangeable with CF3;COOD); 6.85 (2H, s); 7.47 (2H, 4,
J = 8.2 Hz); 7.87-7.92 (2H, m); 11.07 (1H, s,
exchangeable with CF;COOD).
Example 37 (method Al)
30 N-[3,5-Dimethyl-4-[(nitromethyl)sulphonyl]lphenyl]~
2,3,4,5,6-pentafluorobenzenesuiphonamide
The title compound is obtained working as in Example 5,
starting with a solution of 1.3 g (5.32 mmol) of 3,5-
35 dimethyl-4-[(nitromethyl)sulphonyllaniline in 50 ml of

tetrahydrofuran, 1.1 g (11.0 mmol) of calcium carbonate



884, 852, 755, 637, 611 cnferr] - 51 - [err]HNWVR (DVSO d[err]):
[err] = 2.41 (6H, s); 6.36 (2H, s, exchangeable with CF3COOD); 7.00

(2H, s); 7.43 (1H t, J =7.2 Hz); ~ P2653-7.59 (dH, m; 7.72 (1H, d,
J = 8.3 Hz);and 88.G.ll-g &7 .B8& ﬂmilHZ)df 7pehtafludlobéhzefpsudph8ng? (1H,
d, J =7.3 H);, 8.8 3 11.10 exc eable with
err] m)'érg(%rnlpfe éﬁ?ml:[‘%aoc le_%lum ig sé reé far h@f?% aL:
3,

5- Di net hydom - [Yanpgaratntrtey.| )@hbphﬁm;lh}pmrqcﬂl}cu i) purified by

[

[

rifluoromethioxy Q&%&%P aho g&mah t] o] IS [ b
\(NOI’ king as in ExaI%rp el start?ﬁgawt gfs%%??%n@?a%gi'gm%kfsz‘l?;eﬁrgml3/ of
3, 5- di met Byl -2bIeRIde bnet hyl ) sul phonyl ] ani | i ne in 15 62.4 n
of tetrahydrefdran,o. 2 .§5(14k) (25.9 mmol)  of pyridi ne and 5.0 g (19.2
mol ) of 4-(trifluorg benzenesul phon Yield: 1.8 g
(299 mp. =" 182 ?trs? fﬁé’%e%@rﬁm &e‘?‘{ﬁ éﬁch 1Efee)ment al analysis:
Cerr]Herr]Flerr]Nerr]Jerr]Serr] (M= 468.42) C% H% F%

() A d )
1|‘\po/und > %’ﬁ%é‘@éff%f Slsﬂ.%\iﬁ”%%Nzosé?léW: 47‘1334& IR: [erlf] 7

1595, 1899, 1347, 1327, 1266, 1218 1164, 1138 cnferr] [err]H NWR

(DVBSO d[el’l’]ﬁxam%fgél’jg (,ge%d(ﬂ-; 6 31 (2H s, 25 exchangeabl e
wi t h CF3CO0D ,  1.87-7.92 (2H,

n; 11.07 (11# r 5 mmhjge%-bl @W%W?ﬂﬂ»ﬂtémnﬂém:élyﬁ-( net hod Al)
30 N-[3, 5- Divepheny Psdlphdriaimddy! ) sul phonyl ] phenyl ] -
2,3,4,5, 6-pent af | uor obenzenesul phonam de The title conpound is obtained
wor ki ng as in Exanple 5,

15 The title compound is obtained by working as in Example

6, starting with a solution of 2.0 g (8.19 mmol) of
3,5-dimethyl-4-[ (nitromethyl)sulphonyllaniline in 38 ml
of tetrahydrofuran, 1.3 ml (16.1 mmol) of pyridine and
3.1 g (12.3 mmol) of 4-biphenylsulphonyl chloride.
20
The reaction medium is stirred for 20 h at room
temperature and heated to 40°C for 4 h. The final
product is purified by chromatography on a column of
silica (eluent: methylene chloride) and recrystalliz-
25 ation from a mxiture of hexane and ethyl acetate.
Yield: 0.68 g (18%)
m.p. = 206-208°C (hexane/ethyl acetate) (decomp.)

Elemental analysis: C31HyN;065; (M = 460.51)

C% H% N% S%
calculated 54.77 4.38 6.08 13.92
found 54.90 4.43 6.05 13.58

30
IR: V = 3237, 1594, 1564, 1557, 1479, 1346, 1156, 1068,
764, 674, 626, 604 cm™?
'H NMR (DMSO dg): & = 2.53 (6H, s); 6.49 (2H, s,
exchangeable with CF.COOD); 7.08 (2H, s); 7.48-7.57
35 (3H, m); 7.75-7.78 (2H, m); 7.94-8.04 (4H, m); 11.20
(1H, s, exchangeable with CF;COOD).



starting with a solution of 1.3 g (5.32 mmol) of 3,5- 35

di met hyl -4-[ (ni tronet hyl ) sul phonyl]anilinse in 50 mM of tetrahydrofuran,
1.1 g (11.0 mmol) of cal cium carbonate ~ 352 - and 2.1 g (7.88 mmol) of
pent af | uor obenzenesul phonyl chloride. The reaction nediumis stirred for 68

h at roomtenp .agh | duct is purified by chromatography on a
col um of sil iﬁﬁ pLe ?8-: ?mn%i[:ﬁé{ie%%% chloride). Yield: 0.4 g (1699 mp. =
128-130[ err] C ¥hé aﬁePh@?ﬁ?Yl-ni‘éhﬂbﬁ?%?ﬂ?fbh%ﬁlﬁhomh] Dhenyl]-

Jerr]Herr] Flaethhestifphshahdhgrr] (M= 474.37) 10 Exanple 39 (nethod A2)
N-[ 3, 5-Di net hyl - 4-[ (ni tronet hyl ) sul phonyl | phenyl ] - 4- bi phenyl sul phonam de
15 The titl® conpound i s obtained by working as in Exanple 6, starting with
a solution of R GaUBidP sEol]).pfg I(14.8 mmol) of methanesulphonyl

3, 5-di net hyl - 4- it th I il ' 8.m _of tetrah f ,
TS 161 b PELRe TR e e eus e RaRY Ao itah pEndt Sethhony
chloride. 20 THeopwasei arp nedi ﬂcnixilsislpi rm&adrftmrin%@; huatie!ropam e nrex@Enur e
and heated to 40hgephCrlor dehy Fhegfinal Pradush |sePuridladdiy: 4.

ol u 0 (e y

chromat ogr aphy on_a” col um silic uent: met hyl ené ‘chl or I dey ~and
recrystal 11%- 2%natremethyin gubhrheny &l anliheranarghd lebhyy @bt emovilel d:

0.68 g (18% mpp. pyrddAR08[&F1dE bhexang/taldhinPCef @t StidLecoaP sy m1
El emental analysis: Clerr]Herr]Nerr]Qerr]S[err] (M= 460,51) C%

H% N OFf amddrqus)| segganydrofuransy Tye’ mixguyg isgsggrred
13.92 found for 6 h 30 mih4a80room 4efhperatGr@5and is the®8 r3F luxed

for 4 h. 1.1 g (9.60 mmol) of methanesulphonyl chloride
15 are then added and refluxing is continued for
1 h 30 min. A further 1.1 g (9.60 mmol) of methane-~
sulphonyl chloride are added and refluxing is continued
for 4 h. After cooling, the reaction medium is poured
into ice-cold water and extracted with methylene
20 chloride. The combined organic extracts are dried over
sodium sulphate and concentrated to dryness under
reduced pressure. The residue obtained is crystallized
from a cooled mixture of hexane and methylene chloride
and is purified by recrystallization from a mixture of
25 hexane and ethyl acetate, to give 1.1 g (yield = 22%)
of N-{3,5-dimethyl-4-[ {nitromethyl)sulphonyllphenyl]-
methanesulphonamide containing 14 mol% of ethyl

acetate.
m.p. = 138-140°C (hexane/ethyl acetate)
30
Elemental analysis: CioH14N0¢S; (M = 322.35), 14% C4HgO,
C% H% N% S%
calculated 38.18 4.61 8.32 19.05
found 37.90 4.55 8.12 18.62

IR: v = 3269, 1598, 1569, 1344, 1339, 1309, 1142 cm*
'H NMR (DMSO dg¢): & = 2.58 (6H, s); 3.23 (3H, s); 3.5

35 {1H, broad peak, exchangeable with CF;COOD); 6.52 (2H,
s, exchangeable with CF;CO0D); 7.09 (2H, s).



IR [err] = 3237, 1594, 1564, 1557, 1479, 1346, 1156, 1068, 764, 674, 626,
604 crr[err] [err]H NVR ( DVSO d[err]) [err] = 2.53 (6H, s); 6.49
(2H, s, exchangeable wi t h CFerr] COCD)5 “7.08 (2H, s); 7.48-7.57 35

(3H, m; 7.75-7.78 (2H m; 7.94-8.04 (4H, m; 11.20 (1H, s, exchangeabl e
with CFlerr] 5%‘9 Ie 40 (met hod A2)

N-[3,5-Dineth ﬁth I phonyl ] phenyl ] - net hanesul phonam de 5 A
sol ution of 1. 17-@(Mmmb-ﬁlmmmMPMﬁlrmEnMEM of

anhydr ous tetr&;}y qﬂ;ggi dropwi se to a solution, naintained under
a nitrogen atnosp ere g (11.0 mol) of 35d|rrethyl 4- 10

[(nrtronetﬁyl)sulphonyl]anrI|ne and 1.6 g (20.2 mmol) of pyridine, dried
over potassi un@ﬁywwwecomﬂbé@h M s Obb@aMWEd Oy H8Ek 2hy dA 8T UhaRxadbee

m xture is stirred for 6 h 30 mn at roomterrpefr%lture and |§ the{u)[refluxed

for 4 h. 1.1 {9 . BRTNAY Bt et h&HERGPEABRY PIcHi & ite' 45 h8h
adde;:l ?nd Lea‘lfwdzn@tﬁiysl mﬂmmd eﬂ‘}ml)ls(;ﬂf{bngilr]ar}ﬁiﬁwethm 36 1mpy (9660
mrol ) of netha c ri are ed and,r uxing i s, continue
for 4 h. Afterorkﬁoo .%19 ??%e rgég |on n?rjn i poﬁrlgg PHit o %ce52 d Yat er
and extradfed (WhQ4P mdﬂy)l ent benzenbenilneonﬁe isostyiamed eoriganl T mkt efict s
are dried over é@rﬂ} S Wiphat Siéand concentrated to dryness under reduced
pressure. The residue obtained is crystallized froma cooled mxture of
hexane and nethyl ene chloride and is purified by recrystallization froma

m xture of 25 Thexoae dill edtw)] asciedte 19 8l¥Ridaded f¥bR! 6he 228@10f

N-[ 3, 5-di net hyl ni.t r one sul phonyl.l phenyl suI onam de
cont ai ni ng ‘?ﬂﬁué’ byre gléil’f'&ﬂ “}f{ ﬁeng dn1 S SR P
15 Yield: 4.5 g (96%)

m.p. = 140-142°C (hexane/ethyl acetate)

Elemental analysis: CigH17N30:S8; (M = 427.44)

C% H% N% S%
calculated 44 .96 4.01 9.83 15.00
found 45.15 4.16 10.15 14.71

20 IR: Vv = 1658, 1587, 1567, 1529, 1463, 1326, 1152, 1086,
899 cm™
'H NMR (DMSO d¢): & = 2.31 (6H, s); 6.26 (2H, s,
exchangeable with CF3COOD); 7.09 (2H, s); 7.41-7.54
(3H, m); 7.76-7.79 (2H, m); 9.06 (1lH, s, exchangeable
25 with CF3CO0D); 10.96 (1H, broad peak exchangeable with
CF3;COO0OD)

Example 42 (method A2)
N-[3,5-Dimethyl-4-[(nitromethyl)sulphonyl]-3-dibenzo-
30 furansulphonamide

The title compound is obtained by working as in Example
6, starting with a solution of 2.0 g (8.19 mmol) of
3,5-dimethyl-4-[ (nitromethyl)sulphonyllaniline in 40 ml
35 of tetrahydrofuran, 1.29 g (16.3 mmol) of pyridine and
3.0 g (12.3 mmol) of 3-dibenzofuransulphonyl chloride



mp. = 138-140[err] C (hexane/ ethyl acetate) 30 El enental analysis:

Cerr]Herr]Nerr]Jerr]Serr] (M= 322. 3&% 4% (err]JHerr]err] C%

H% N% S% cal cul at ed -18 4.61 8.32 19. 05

f ound [prepardd Becordiry M. 83dBczewskiBakd HR MEQEé}cz¥32F9 ]
err

1598, 15609, 1344 EEE) 1309, 142c rr]. [e MR (DVBO df err]
= 2.58 (6H, gJ°¢%: FFena 48 411 519% ](gljl-i{ {)]r%ﬂ(ﬂpeak exchangeabl e with

CF[err] COOD) ;
- B4 -
1-13,5-Dineth
The title Sonpoemperiatwie abnéd isy wWoeki h@a&sdl ratExéﬁﬁCe f2@, Z4drtifthewith a
suspensi on of
3, 5-di net hyl -

chloride and &

Exanpl

6.52 (2H, s, exchangeable W th CF[err]COCD)' 7.09 (2H, s).

‘zﬁan. prda e L?‘Q%lfl??an¥ ehromatggraphy on a cplumn

oFatlicA oeelzmmtg 19e h:(leng mwoyl&e)bmnégewﬁéﬁ}r

%4‘% E%TEQ%EQO t hyF)i%ui“phoﬁyl ] p ﬁ 3E°1i phenyl suf’phoﬁyﬁ“ur ea 5

i socyanate in llﬁzﬂl&fz f‘%rﬁ]% R el Ord fleneddiee rasd didlyetdddeacetate is

h.

H% N%
15. 00 found
1658, 1587,
(DVMSO d[err]):
CF[ err] COQD) ;
(1H, s, excha
15
20
25
30
35

15 Yield:
El enent al 1analxysg>s =G es+108 w0 r {Manid Qey] Sesudtd)M = 427. 44) C%

= 140-142[ err] C (hexane/ et hyl acetate)

S% cal cul at ed 44. 96 4.01 9.83

el i m nat ed fromt (g 59% ﬁ%%ﬂ)uct by refluxing in nethylene chloride for 2
(96

45. 15 4.16 10. 15 14.71 20 IR J[err] =

15Benarse]l  dAnEhy s 1826521 HiBR0- 3088 =899 4cHPerr] [err] H NMR

[err] = 2.31 (6Hpg s); 6.26 4e2H, s, exghangeable with

2H, s); 7.41-7.54 (3H, . (.76-7. 79 2H,
éed ) 53.15 ( 3?% ( m

found 53.34 3.95 5.68

IR: v = 3274, 1592, 1561, 1462, 1343, 1324, 1201, 1180,
1158, 1139, 1068, 852, 745, 705, 653, 632 cm’’

'H NMR (DMSO d¢): & = 2.52 (6H, s); 6.46 (2H, s,
exchangeable with CF;COOD); 7.09 (2H, s); 7.53-7.55
(1H, m); 7.69-7.72 (1H, m); 7.84 (1H, 4, J = 8.3 Hz);
7.96-8.00 (1H, m); 8.28-8.33 (2H, m); 8.44 (1H, 4,
J = 8.1 Hz); 11.25 (1H, s, exchangeable with CF3;COOD).

Example 43 (method Al)
N-[2-Chloro-4-[3,5-dimethyl-4-~[ (nitromethyl)sulphonyl]~
phenylsulphamoyl]lphenyl]acetamide

The title compound is obtained by working as in Example
22, using 3.3 g (12.3 mmol) of 4-acetamido-3-chloro-

benzenesulphonyl chloride.

The reaction medium is stirred for 7 h 30 min at room
temperature and is then reflﬁxed for 7 h 30 min. The
solid residue obtained after concentration under
reduced pressure 1is triturated from hexane and then
washed with a mixture of hexane and ethyl acetate, and
finally washed with ethanol.

Yield: 0.1 g (2.6%)

9. 06



25 with CF[err]COOD); 10.96 (1H, broad peak exchangeabl e w th CF3COOD)
Exanpl e 42 (nethod A2)

N-[ 3, 5- Di net hyl - 4-[ (ni tronet hyl ) sul phonyl3& 3= di benzo- 30 furansul phonani de
The title conmpeupd +s20bt2ained by working as in Exanple 6, starting with a
solution of 2.0 g (8.19 mmol ) of

3,5-dinethyl-4-[(nitronethyl)sul phonyl]Janiline in 40 mMl 35 of

t et rahydrofuraElemenQ@lga(laBysimdemHQg‘ClméOi;SH ne and73..829 (12.3 mol ) of
3-di benzof uransul phonyl chl.qri de 55 - Lepar ed cordinggto M
Janczewski and H. Mazi arczy Rocz. em 4 11), 1907-1919 %974)] The
reaction nedi upeieuateded 401902 h ét 8doom 5 - 4t5errpera&u?3e and 1Bs 4f’hen
heated at 40[egplgafor 24 o The finakiprodyctysis purd f4ed byi13 o1

chromat ography on a col umm of silica (eluent: methylene chloride) and
recrystal- lization froma mxture of hexane and ethyl acetate. Yield: 2.1g
(54% 10 m p.1r: 206=2Q8[0er,r B@76hexane/, ety , aqstat, e sEuemenual, anglysis:
C[err]H[err]N[ﬂé_]}CIE%g] S%er] (M= 474.49) C% H% N%
cal cul at ed ’ g 3.82 5.90 found

53.34 3 QMR (DMSO5d6B: | & =[ 8r.OE 33274) ;15039 1568, &4626.8843,

ferri R (DVRY dber A PeERp e G, SRagtly ©5% ok i o3 94"
exchangeabl e WHh d@&F[ érF] 800Dpnd 2.89Hz| 2H7 - 8§) (1H7, 33 7. 552(- ZHHZﬁr)

7.69-7.72 10 1Hg . @1, (71}184 &1HJ & 4.7 8Hz3) HZ% 6Z %G8 09, Qe%c'éhan@eable
8.28-8.33 (2H, (1H d, C1 He): 11,25 (IH

exchangeabl e m)r’%ﬁhc%‘fé‘rqq Exanpl e 43 (rret hod Al)
N-[ 2- Chl or o- 4-[ 3, 5-di net hyl - 4 [(nitrorrethyl)sul phonyl ] -

pheny! sul phanoyl | ghegyi ] agelaigens)
N-{3,5-Dimethyl-4-[ (nitromethyl) sulphonyllphenyl-2-
15 methoxybenzenesulphonamide

The title compound is obtained by working as in Example
18, starting with a solution of 2.0 g (8.19 mmol) of
3,5~dimethyl-4-~[ (nitromethyl)sulphonyllaniline in 50 ml

20 of tetrahydrofuran, 1.31 ml (16.2 mmol) of pyridine and
2.53 g {(12.2 mmol) of 2-methoxybenzenesulphonyl
chloride [prepared according to H. Meerwein et al.,
Chem. Ber. 90, 841-852 (1957)]

25 The final product 1is purified by chromatography on a
column of silica (eluent: methylene chloride).
Yield: 1.8 g (53%)
m.p. = 172-174°C (hexane/ethyl acetate)
Elemental analysis: C;eH1aN30:8: (M = 414.44)

C% H% N% S%
calculated 46.37 4.38 6.76 15.47
found 46.34 4.29 6.74 15.29

30
IR: Vv = 3261, 1595, 1559, 1486, 1335, 1323, 1282, 1166,
1157, 1132, 1072, 600 cm™?



25 The title conmpound is obtained by working as in Exanple 22, wusing 3.3 ¢
(12.3 mmol ) of 4-acetam do-3-chloro- benzenesul phonyl chloride. 30 The
reaction mediumis stirred for 7 h 30 m ®7at" room tenperature and is then
refluxed for 7sh ¥R NimMsdh&)s0ld d= zespdyen,okhagi reds afiwer s):pnseatyr ati on

mxture of nexty aho eenprraeeble cvi LRl M b oRds VR 2 Rdnor
Yield: 0.1 g (2. 239/() (1H, -mb6 7. Bﬁlp.(lﬂ 200- T1H 8 r] HE) enﬁn?éiﬂa&al y3Hs:

perrfterd o ?] PhSs! J)§[ ?BB]' 91')/'3-_:81‘1!37.5'9-992?1}?)/04%, exc%&%‘éable q”%%%?

N% S% cal cul at ed

f ound 5 CPPD) . 3. 91 7.75 8.77 13.01 5 IR Jerr] =
3402, 3276, 1722, 1583, 1550, 1514, 1349, 1174, 1163, 631 cnferr] [err]H
NVR (DMSO d[err]): Jerr]l = 2 04 (3H s); 2.39 (6H, s); 6.36 (2H, s,
exchangeabl e methath A3b 5): 7.74 (1H, dd, J = 8.7 and 2.2
Hz); 7.86 (1H,Nd[3,ls:nﬁn&1ﬂz:) 4 10(nitrdidetHyl) sullphbny Bl ohdiyl] 264 (1H

s, exchangeable with CF[ err EX | e 44 (nethod A2)

N-[ 3, 5- Di net hﬂ‘i%]fi(l?ﬁ’#e %‘%%’tﬁ’ﬁ%%yl]phenyl -2- 15

met hoxybeﬂ;@enesul phonam de The ti t I e conpound is obtained by working as in
Exanpl e 18, i t 8 | ) .of

3, 5-di net hyl - '?i\% n??r#ne?%@? ony ?%%?%?ﬁ%& h,ggsgrﬁg 58 in anmple

t et r ahydr of ur a#’ 1SS§rﬁdln91@7122hrm®l FodRtpHoni difne? ehdg2.@P . 6 gumokj20f

mol) of 2 Nt HONYDeRZenes Phase £ 16 04 Gén def BIRAH 105 rRC COR 6RO 0 H.
Meerwei n et al Chem g .. 90, 84]1-852 1957) e o
of tetrahydrofuran, 1.69 ml (20.9 mmol) of pyridine and

15 3 g (15.7 mmol) of ortho-toluenesulphonyl chloride.

The mixture 1is stirred at zroom temperature for
24 hours, then heated at 40°C for 8 hours and then left
for 24 hours at room temperature.

20 Yield: 0.29 g (6.8%)
m.p. = 118-120°C (hexane/ethyl acetate)

Elemental analysis: Cj;gH1sN206S; (M = 398.44)

C3 H% N% S%
calculated 48.23 4.55 7.03 16.09

found 48 .37 4.40 7.10 15.77

25 The NMR indicates the presence of the ortho-methyl
isomer (about 50%) mixed with the meta- and para-
isomers (about 50% for the two) arising from the fact
that the commercial ortho-toluenesulphonyl chloride
(TCI) is in fact a mixture of isomers (as indicated by

30 its NMR spectrum).



25 The final product is purified by chromatography on a colum of silica
(eluent: methylene chloride). Yield: 1.8 g (53%9 mp. = 172-174[err]C
(hexane/ ethyl acetate) Elenental anal ysP8: -CJerr]Herr]Nerr]Qerr]S[err]
(M = 414. 44) ssdmple 46 (h¥thod a2)% S% cal cul at ed 46. 37
4. 38 6.7 . .47, .fqund . 46. 34 4,29 6.74

15. 29 30 |R:gréPrF‘gggféP?arggéfni%égﬁefkﬁé)SE%§g9n¥%2§P3f¥%§731166, 1157,
1132, 1072, @edboxybenzenesulphonamdde] H NVR (DMSO d[err]): [err] = 2.59
(6H, s); 3,98 (3H, s); 6.57 (2H, s, exchangeable with CF[err] COOD); 7.10
(2H, s); 7.23- 7.29 (1H, m; 7.34 (1H d, J = 8.1 Hz); 7.74-7.80 (1H m;

8. 06- 8. 095 ( 1Mhemtiti® IPmMPbMnds, isexadi@igethly wartking G ey | Gam)yle Exanpl e
45 (method AZ) Nsk3,53RLmel vl - 4 [ ni g ametdis) subphos lcﬂ’%ﬁ%ﬁ'ﬁ 124~

met hyl benzenesul,Shoﬁarange 10 The tgftl(e,cqrrpouno)l I S_obt é% ned by k]r/vo%[q ng as

i n Exanpl e 27, (ndttFomeatgvidi) s lehosvidlead ldnez. 04 pio. e@imbeyrarydro-

3, 5-di net hyl fHrdaf)i t rionet hyl ) subphonyhbani | be ipyr8AiMe ofardet rahydg of uran,
1.69 m (20.9 ') of pyridine and 15 15. 7 | ) of :

ort ho-t ol uene‘%h%ﬂ&ﬂl)chl d’ré de.f%é?ﬁ’%a?f%éé‘?%e%‘ffw%@]at rORREE Der at ure
for 24 hbors,(pideparient adcatrdd@ger tpC #or Bublwilgs and ahen |@dlléor. 24
hours at room._t erat ure,. Yi glg@y, 0.,29 (,6. 89 p. = 118-120[err]C
(hexane/ et hylre?éace 'atCZ‘)e I ecr?enua' ;ir?glzlys'r%ét' %[Selr'r?lé%gm'] NerrJ]err]S[err]
(M = 398. 44) Yarld: 0.83H% (24.7%% S% cal cul at ed 48. 23

4.55 7-03m.p. =18.682 1680°C (hexane/ethyl acetate)

15 Elemental analysis: Cj;e¢Hi1gN20-S; (M = 414.44)

C% H% N% S%
calculated 46 .37 4.38 6.76 15.47
found 46.37 4.48 6.70 15.31
4 NMR (DMSO d¢): & = 3.85 (3H, s); 6.5 (2H, s,

exchangeable with CF;CO0OD); 7.05 (2H, s); 7.25 to 7.65
{4, m); 11.1 (1H, s, exchangeable with CF3COOD) .

20
Example 47 (method Al)
N-[3,5~Dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-3-
pyridinesulphonamide

25 The title compound is obtained by working as in Example
5, starting with 1.7 g (7 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonylljaniline, 40 ml of tetrahydro-
furan, 2.8 g (28 mmol}) of CaCO; and 1.9 g (10.5 mmol)
of 3-pyridinesulphonyl chloride (prepared according to
30 Fuerst et al., J. Prakt. Chem., 1967, 36, 160),

stirring for 5 hours at room temperature.

The crude product is chromatographed on silica with a

CH,Cl,/MeOH (98:2) mixture and then recrystallized from
35 a hexane/ethyl acetate mixture.

Yield: 0.11 g (4%)



f ound 48. 37 4. 40 7.10 15.77 25 The NWMR
indicates the presence of the ortho-nmethyl isoner (about 50% m xed
with the neta- and para- isoners “(&fout 50%for the two) arising from
the fact thatmlighe caamrid2dC ofidiearie atanas ddquand) chloride (TCl) is in
fact a mxture of isoners (as indicated by 30 its NVR spectrum. - 58 -
Exanpl e 46 (nethod A2) N-[3,5-D nethyl-4-[(nitronethyl)sul phonyl]phenyl]- 3-
met hoxybenz er@lsangritonamoel 6 ilre Giiuls¥:QcHpdMng B850BR4i ned by working as
in Exanple 2, starting with 2 g £8.18 mol )g0f 3, 55 |msthylg5€f-
[(nltrorrethyl)sulphonyl]amIlne 50 mi % tetraﬁI dro- furan, 1.3 m
(16.1 mml ) ofaksilatiere and 2.5 §3(%2.3 mBl$2  of 10 90 16.64

3- met hoxybenzengsyl phonyl chl opdg210  gpygparedy_ggcordigmgto M
Ludwig et al., Collect. Czech. Chem Conmmun. 1984, 49, (5), 1182).
Yield: 0.83 g (24.7% mp. = 166-168[err] C (hexane/ ethyl acetate) 15

El ement al sanaigysigr Qoiveor | &yer r §N=er 6] §) erad, Sl gl’l’]e}{d\ﬂa_ng%%l%)w%
5, na cEscoont? PUERTEES <5 pgg Bgilgar; B35 3&1}?'er$ﬂ—| NVR

15. 47 found
(DVBO d[err]@ 85 [ €lH] d&d) 3. 8506(3&!H, s);; B3 (PH ss, eexbhaggebbke with

CF3CO0D) ; %I@F )OEXZ 25 to 7.65 (4H, m; 11.1 (1H, s, exchangeabl e
W th CF[err] anpl e 47(rrethod Al)

N-[ 3, 5-Di net hyl -4-[ (ni tronet hyl ) sul phonyl ] phenyl ]-3- pyri di nesul phonam de
25 The tiot| ex6Qapu0dingB | emédcd nexy by working as in Exanple 5, starting
Vn\q tgf 1t Z‘t ? al(’] f ng‘iﬁrg-nlmethyl Ife [t (ry:.tromét r%}f)rs%riegh@%?f‘]‘ialh%r}giyu azrll line, 40

trifluoromethylphenyl)methanesulphonamide

The title compound is obtained by working as in Example
15 2, starting with 3 g (12.28 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonyllaniline, 57 ml of anhydrous
tetrahydrofuran, 2 ml (24.7 mmol) of pyridine and 4.8 g
(18.5 mmol) of (2-trifluoromethylphenyl)methanesulph-
onyl chloride (prepared according to Hamer et al., J.
20 pPharm. Sci., 1975, 64, 1961). The product obtained is
recrystallized from a hexane/ethyl acetate mixture.
Yield: 1.37 g (24%)
m.p. = 146-148°C {(hexane/ethyl acetate)

25 Elemental analysis: Ci7H17F3N304S;

C% H% F% N% S%
calculated 43.77 3.67 12.22 6.01 13.75
found 43.72 3.90 11.87 6.03 13.65

'H NMR (DMSO dg¢): & = 2.3 (6H, s); 4.6 (2H, s); 6.27

{2H, s, exchangeable with CFiCO0D); 6.71 (2H, s); 7.4

to 7.6 (4H, m); 10.6 (1H, s, exchangeable with CF3;COOD)
30



furan, 2.8 g (28 mmol) of CaCJerr] and 1.9 g (10.5 nmmol) of

3-pyri di nesul phonyl chloride (prepared agﬁor_di ng to 30 Fuerst et al.,

J. Prakt. Chem, 1967, 36, 160), strrring for 5 hours at room

t enperature. Mlm_é_pr(m@Pﬁ 820hr ormt ographed on silica with a
CHerr]d[err H—'\@Oﬂ-b?ﬁte%hﬁ-&t-%r(?u%%ﬂelﬁﬁ@rle%ﬁﬁﬁbﬁb‘l&)’gﬁﬂn&&@ m(§5 a
hexane/ et hyl acetate_m xture. _Yiel .

191-192[ err] CQIWMHPWPEPMI anal ysi s:
CerrJHerr]Nerr]derr]Serr] (M= 385. 42) C% H% N% S%
cal cul ated 16. 64 found,

43. 62 53, ge tlféegfomp%’é‘d?al% ohtd elﬁﬁor&mw‘t%ﬁ Aert)E*FHi§ = 6.5
(2H, s, exchargeabtervindy @RIGOD) g 7(03.28 2hinoF) ; of 63, S{dtheddyl -8- 28
(1H, dt); 8.8 1H h; (1 exchang h

CF[ err] COOD) . (81 ogn%) hg%ig@x&%oﬁlgﬂ]&f% 1?1e, 7 Sipg (bf?l §r"i’1?y§rg‘&§

N-[3, 5-Di net hy:le—t/-ra[l'l(ymirtorfmr@lrhyl )3ubbhotys]} phemgl) - (2£ pyridine and
trifluoromethy rsfzegy'ew@t haggesy] phanags dfﬁ]@?oﬁh%x‘zgl g:RQPHA‘ﬁ‘??suf?}?&S@i ned by

wor ki ng as_in Exa 2, starting

3, 5- di met kYl cAdqr(wetrd@étemr)eéim ﬁﬁ@ﬁyﬁpaﬁu Re, US 53471, 874) anh}®@® ous

tetrahydrof ur grodhcd {24récimlch10fizpyr i fhtdie antheheehed thi15 aedtatof
(2-trifluoronet, kytéghenyl)net hanesul ph- onyl chloride (prepared according to
Haner et al. ‘Pharm Sci., 1975, 64, 1961). The product obtained is
recrystalli zed iferlahn @ Hexane/setdy)| acetate mixture. Yield: 1.37 g (249

G o7 o] H err] FEsH] ]Nfeﬁ*%@ﬁﬁe i BT SR Vo

S% cal cul &bed  43.77 12.22 6. 01 13.75
Elemental analy51s. C17H17FN;06S, (M = 416.45)
C% H% F% N% S%
calculated 46.15 4.11 4.56 6.73 15.40
found 45.96 4.05 4.62 6.73 15.44

'H NMR (DMSO d¢): & = 2.28 (6H, s); 4.5 (2H, s); 6.24
(2H, s, exchangeable with CF;CO0D); 6.71 (2H, s); 6.85

200 to 7.0 (3H, m); 7.11 to 7.21 (1H, m); 10.25 (1H, s,
exchangeable with CF;C0O0D)

Example 50 (method A2)
N-[3[[3,5-Dimethyl-4-[{(nitromethyl)sulphonyl]lphenyl-
25 aminolsulphonyllphenyl]acetamide

The title compound is obtained by working as in Example
2, starting with 2 g (8.18 mmol) of 3,5-dimethyl-4-
[(nitromethyl)sulphonyl]aniline, 50 ml of anhydrous
30 tetrahydrofuran, 1.3 ml (16.1'mmol) of pyridine and a
solution of 3.8 g (16.2 mmol) of 3-acetylaminobenzene-
sulphonyl chloride {(prepared according to Barco et al.,
Synthesis, 1974, 877) in 50 ml of anhydrous
tetrahydrofuran. After evaporation of the extraction
35 solvent, the residue is chromatographed on silica with



f ound 43.72 3.90 11. 97 6. 03 13.65 [err]H NMR ( DVSO
dierr]): [err] =2.3 (6H s) ; 4.6 (2H6 6.27 (2H, s, exchangeabl e
with CFlerr]COOD); 6.71 (2H, s) ;, 7.4 :}6(4H m; 10.6 (1H, s,
exchangeabl e W tMXCRBEOY) Bexane. agg EtEYérrBIC@t&Pge(n@tHdd gp)eluent,

N-[3, 5- D met hylnA i iRt Swleh eiplePFeon hetBylene chloride.
fl uor ophenyl ) net hanesul phonam de 5 The title conpound is obtained by

wor ki ng as i n 2l € -7 7 Ss@arl@id né%\/\nth 3 g (12.28 mol) of 3,5-dinethyl -4-
[ (nitronet hyl ksy .promadg-anioekngcH,87,) M of  anhydrous tetrahydrofuran, 2
m (24.7 ngol) of pyridine and 3.85 g (18.4 mml) of

(3-fl uorophenyl ) net hanesul phonyl 10 <chloride (prepared according to US
3,471,474). Hienmrdddctanas yséery ShalloNze®.f (¥nradhbxaBe/ et hyl acetate

m xture. Yield: 0.45 g (8.8% m = 172-174derr]C exane/Eégob\c) 15

El enrent al anal ysi s: C[err]H[err] Zerr]qer S err] M = 416 45) C%

H% F% calcumted S% cafevbated 463 94531 n

6.73 15. 4G Jpund 45. 9646 .14.05 4. 4. 62 9.29 6.7314.1715.44
[err]H NVMR (DVMSO d[err]): [err] = 2.28 (6H, s); 4.5 (2H, s); 6.24 (2H, s,
exchangeable with CF[err]COOD); 6.71 (2H, s); 6.85 20 to 7.0 (3H, m;

(7. 11ht3 7. )21 1({1NM[ RY) (DMID 2%;) : (JSH—(sz exchangeabl; fa2vm'418h (@?ﬁC@]}l ) &x4ppl e 50
met hod A2) N 3,5-Di ni t.r onet su n phen 5

ani no] sul phony ylﬁ’é%%na#%ﬁl R éé(@(gr%dunﬁrq)sﬁo%t at ngd7 b% %or ki ng
as in Exabpl e 7227 $31artmng & 3t (2Hg S()8. 180 i#rol(1H, ofs, 3eBchansedlle 4-

[ (nitromet hyl )sulphanybbdfi! hieis (28, eRbnafBBYHE8URith cFico0D)

Example 51 (method A2)
N-{3,5-Dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-(2~
15 methylphenyl)methanesulphonamide

The title compound is obtained by working as in Example
2, starting with 2 g (8.18 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonyllaniline, 38 ml1 of anhydrous

20 tetrahydrofuran, 1.3 ml (16.1 mmol) of pyridine and
2.5 g (12.2 mmol) of (2-methylphenyl)methanesulphonyl
chloride.

After evaporation of the extraction solvent, the

25 residue is chromatographed on silica, a first time
using methylene chloride as eluent, and then a second
time using a hexane/ethyl acetate mixture (1:1).

Finally, the product is recrystallized from a
30 hexane/ethyl acetate mixture.

Yield: 0.19 g (5.6%)

m.p. = 167-169°C (hexane/EtOAc)

Elemental analysis; Ci7HypN206S; (M = 412.49)



30 tetrahydrofuran, 1.3 m (16.1 mml) of pyridine and a solution of
3.8 g (16.2 mml ) of 3-acetyl am nobenzene-_ sul phonyl chloride (prepared
according to Barco et al., Synthesis, '153274', 877) in 50 m of
anhydrous tetrahydrofuran. After evaporation of the extraction 35 solvent,
the residue is chromatographed on sikica wth - 61 - a g xture of hexane
and ethyl acetate (1:1) as eluent, and then recCrystallize wi ce from

met hyl ene chl ofrdeulatedd: 0.775 g #2158% m p.4.89108- 110[®r19 C

(CH err]d[erripungEl enental anal ysigg: Gl err] H[4er9r0] Nerr]Q 33“5“] S[ err] (M=
441. 48) % H% N% S% cal cul at'ed 4. 34
9.52 14.53 found 46. 15 4.5 9.29 14.17

[er L] H NN§| ( DMBO N r(pMso] &dgh]: 7$02-(ga3(3diﬂ,§)s) t2 4?5( 6(;$H,S)«:s) a 4%6(823, 32,
exchnangea EWI err . . S), 0, . \ ; .
(1H, s? 10. 3 %QH E: Xgﬁan bli'mffﬁh%%?ﬁ???%cﬂbfg f%?%QO% H, 6591

exchangeabl5e WKBH CESCCIHD)l Eoarvpl3e &H,( met hod0 A2) (NH, s, exchangeable
[3,5-Dinethyl -4 hyI ) sul phonyl ] phenyl ] - (2- 15

net hyl phenyl) rret anes onam de The title conpound is obtained by wor ki ng
as in Example 2, startlng with 2 g (8.18 mol) of 3,5-dinethyl-

[(n|tronﬁthy|)§HépBQa¥Eiﬁ§'hb%%r1al38(@ méﬂhyﬁﬂﬂ@h@ﬁ@%%tﬂgnesul honyl
t et r ahydr of ur 16.1 mmol) of pyridiné _and F 3 nmol )

of (2-nethyl ph%%?%é? hahésupﬁﬁaﬁyﬁdchlfc?%e aerf{athé«%ﬁdPéttuh@ndeleme
extractionosol yeadrdihg 2bo reBeduprotésscho@mayogr aaRegaman etil aga, a

first tine us chlorid el ue a hen a second tine
usi ng a hexan Jf%?]ﬁgﬁ cg% Ya %tﬂ?ﬁw:gg%i‘. 15%—#l E%%u{%i t he pr oduct is
recrystallizedYieldon3l%a
m.p. = 46-48°C
'H NMR (CDCl3;): & = 2.4 (3H, s); 4.9 (2H, s); 7.15 to
15 7.40 (4H, m)

Example 52 (method A2)
4-Bromo-N-~[3,5-dimethyl-4-[(nitromethyl)sulphonyl]-
phenyl] - (2-fluorophenyl )methanesulphonamide

20
The title compound is obtained by working as in Example
2, starting with 3 g (12.28 mmol} of 3,5-dimethyl-4-
[ (nitromethyl) sulphonyl]aniline, 57 ml of anhydrous
tetrahydrofuran, 2 ml (24.7 mmol) of pyridine and 5.3 g
25 (19.78 mmol) of (4-bromo-2~fluorophenyl)methane-

sulphonyl chloride. After evaporation of the solvent,
the residue is chromatographed twice on silica, eluting
with CH,Cl,, and recrystallized twice from a
hexane/ethyvl acetate mixture.

30 vYield: 1.1 g (18%)
m.p. = 152-154°C (hexane/EtOAc)
Elemental analysis: C;¢H;6BrFN.0gS; (M = 495.35)

C% H% Br% F% N% S%

calculated 38.80 3.26 16.13 3.84 5.66 12.95
found 38.64 3.22 16.15 3.30 5.50 12.86



30 hexane/ethyl acetate mi xture. Yield: 0.19 g (5.6% mp. = 167-169[err]C
(hexane/ Et OAc) El enental analysis; C[err] H[err] ONJerr]derr]S[err] (M=

412. 49) - 82 - % H% 53\ cal cul at ed 49. 50
4. 89 6."B9 NMRUNEDMSO &) : & = 2.65496H3 s); 4.8 9(RH, s); 6. 55

[err]H NNR (D(\ﬁpd er .2 (6 S). 8y

s); 6.43 ) eéch%lﬁéggbgégkl?h%&éfleﬁcﬁ'g@ gsé)f &H 2?—? ? 1 to
7.3 (4H, n) qco 57.T4H, (3, exthangtdb$e Wih CFBCO@DFhEFh@eQbh?tIWQCh
material, (2-nr@impophenyl ) met hanesul phonyl chloride is prepared from

al pha- chloro or t-ho- xyl ene 10 according to the process of J. Nakayana
et al., Tetrahedron Letters, 1984, 25 (40) 4553. Yield: 31% mp. =

46- 48[ err] C [ erd Hs DR (PChheet1l, [ @8tbroma-4- £(3brophengl fmetBhhes) ;
ot A, B hnESRTRLE 3 CPELRd Brcn ¢ promo-2-fluoro-
pB;anyI ] d(ﬁ fl llmrmyﬂen}ytqmaaaesdr@hngamdah:éo p'E{m:dSsjst Icgﬁlc@npnahd?r?maf

obt ai ned by wogk a mmol) o

3, 5-di net hyl - é nltrs%é&fﬁ i;séurf ony an| r*%;én%\n —ZES(%G% 245% ‘anhydr ous
tetrahydréﬂura\hle]zdm9Q@4 7 mmol) of pyridine and 5.3 g 25 (19.78 nmmol)

of (4- brWZpEkQQ&eahwliﬂ&éﬂaeﬁroﬁ%e@g%hycmrprsﬂs ALi8Eing
evapor ati on of J’éﬁl}te sol vent, the residue is chromatographed i ce on SI l'ica,
eluting with ¥ 2’[err] and recrystallized tw ce from a

hexane/ et hyl dgeNMre (mumtgue.s&a 4Mgelzh, Is); g7 (A8% 7.4 (4H, m)

15 Example 53 (method A2)
N-[3,5-Dimethyl-4-[ (nitromethyl)sulphonyllphenyl]-
cyclohexylmethanesulphonamide

3.2 g (16.1 mmol) of cyclohexylmethanesulphonyl
20 chloride (prepared according to J.F. King et al., J.
Am. Chem. Soc., 1992, 114 (5), 1743) are added dropwise
to a mixture, cooled to -20°C and under a nitrogen
atmosphere, of 2 g (8.18 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonyllaniline, 50 ml of anhydrous
25 tetrahydrofuran and 1.3 ml (16.1 mmol) of pyridine, and
the resulting mixture is stirred for 6 hours at -20°C.
The mixture is left overnight at -20°C, it is then
allowed to warm to room temperature and is stirred for
24 hours at room temperature and then refluxed for
30 13 hours. The mixture is cooled, poured into water,
acidified to pH = 3 with 1N HCl, extracted with CH,Cl,,
washed with water, dried over Na;S0,, filtered and
evaporated under wvacuum. The. residue is purified by
chromatography on silica, eluting with CH;Cl,, and then
35 recrystallized from a hexane/ethyl acetate mixture.
Yield: 0.085 g (2.5%)
m.p. = 126-128°C



mp. = 152-154[err] C (hexane/ Et OAc) El enental anal ysis:
Cerr]Herr]BrFNerr]Jerr]Serr] (M= 495.35) C% H% Br % F%
N% S% cal cul ated 38. 80 3.26 -~ $8.13 3.84 5. 66 12.95 found
38. 64 3. 22 ElenEntEl ﬁlﬂ.@'SlS 5(5_9}.{241\1'20.&286' 17% (ﬁﬁl; {M%I‘:E]LH)LNJ\R (-DIVSO

dierr]): [errd = % %% G&K, s); 4.85 (2H s); 6.60 (2H s, exchangeable with
Crlerr] COOD); % 0 H, g) 7.45 to 7.74 (3H, m; 10.8 (1H, s, exchangeabl e
with CF3COOD) 5 The starting mat@¥ial, (4Hbrono-28%| uor ophyl-) net hane-

sul phonyl chlQiAa dtedr epar ed f,ﬁg)mnﬂ br onp- %ﬁl UOgOggbenzyic bypm de
according to the process of J. Nakg%;gma et _a Tetrahedron Letters, 1984,

25 (40), 4555°URF Yield: 90% Q$8p2tified 0| ash-hr omatlrHphy on
Sigerr], eluting with CHerr]CJ[err]. [err]HNVR (CDCl[err]): [err] = 4.8

(2H, s); 7.2, 4 15 _Exa thod A2

N- [ 3, 5- Di met hi ‘\iﬁ?[ ﬁ?%ﬁ%%fhw 9 sl ;}"Ec?ny’f?pr(% ylH, m; 1.5 to 1.7

cycl ohexyb rret(h%ahesmll phanasi deo 31290 (3H,16ml1; rmDB) (6HOfs); 3.15 to

cycl ohexyl rret h haonyl 20,.chlari de e cCOt Ki ng
et al. . % %}PSO%W 96§ fo‘i %“5) ,ég‘%‘}f‘g")@%&? ef‘ad"c‘i%gf1 ggbﬂ%?é% to a

m xture, cool7edp3t d2HZO[Sér:r]1© .and Wihder exchanggedrlst misph€FeCOQD) 2 g (8. 18
nmml ) of 3,5-dinethyl-4- [(nitromethyl)sul phonyl]aniline, 50 m of

anhydr ous 25 tetrahﬁgrofuran and 1.3 m (16.1 mml) of pyridine, and the
resulting m } irred for 6 hours at -20[err]C. The mxture is left

overni ghtoat soditm i sallt t BEN R+ [B)EddinetByD+40[ (RDETERETRY DS shiBprnd S
stirred for ;l. ogmte ggﬂyure nd then refluxed for 30 13

hours. The Wtriarp (?&z@&e 0 wat er,

A mixture of 0.34 g (0.884 mmol) of N-[3,5-dimethyl-4-
[ (nitromethyl) sulphonyllphenyl]lbenzenesulphonamide and
15 0.149 g (1.77 mmol) of sodium bicarbonate in 15 ml of
distilled water 1is stirred for 24 hours at room

temperature.

The solution obtained is evaporated under high wvacuum
20 at a temperature < 30°C. The so0lid residue is washed

with ether, dried under vacuum and recrystallized from

a methanol/ether mixture.

Yield: 0.22 g (58%)

m.p. = 253-255°C (MeOH/Et,0)

25
Elemental analysis: Cji;sHi4N;Na0¢S; + 0.65 H,0 (M =
440.11)
C% H% N% Na% S%
calculated 40.94 3.50 6.37 10.45 14.57
found 41.18 3.43 6.46 10.52 14.25

'H NMR (DMSO d¢): & = 2.44 (6H, s); 6.98 (2H, s); 7.05
30 (1H, s, exchangeable with CF;COOD); 7.46 to 7.65 (3H,
m); 7.8 to 7.9 (2H, m)



acidified to pH =3 with 1IN HO, extracted with CHerr]Cd[err], washed with
water, dried over Na2SO4, filtered and _evygaporated under vacuum The residue
is purified by chromatography on silica, €luting with CHerr]CdJ[err], and

t hen 35 recrméﬁqfroma hexane/ et hyl acetate mxture. Yield: 0. 085 g
(2.59%9 mp. =de-igd8alkCof N-G4,5-8ifER §L4arﬁh1€!r:§met 1) sul
C[err]H[err]N[er)h%err 1[errJ +17% err]Herr] 404. SX E

86.18) % henyl enesul at ed 48. 77 6. 34
6. 68 15. 30 found 48 53 6. 20 6. 66 14 91

H NVR 0. d 1.3. (5 . 1.5t 7 3H,
Er)errll 75 3 (D'\go %‘g rr)‘“{-‘5‘5r-l“1(%|4‘(8 ts% m%)gocﬁg_%n(g#l %h 14% ((

s, exchangeabl b(mtmrﬁt[twl)]ﬁmqnyﬂ ]Qﬂie(rﬁli]manze]r&sﬁll(gﬂ}d;nasnlo"achangeabl e

VI\HQ gFt[zlleinre% ﬁ@fﬁl t?gngfﬁ&\?)lsﬁlc%% ony?%he%qﬁ%enzenesul pqhonam 5e A

m xture of 0.3eipqir MW)léfSMFBGQ épﬁetlhyhawr— at 25°C and then
[ (nitronethyl)su pﬂ@“&(ﬁl—xphﬁnﬁd*@nz'@ﬂés'ébﬂﬁ@ﬁ%@ Qﬁotaﬁ-ﬂﬂi 1Ps Qliﬂgrfgd( 1277

mol ) of sadi um bj carbonate _in 15 of _distilled water is stirred

hours at r8om“Wihifer &k eanq‘hee‘éﬁﬂ‘lﬁarttﬁﬁi oBRErRedV#SUS apoift ededndBRLhi gh
vacuum 20 at $ol BdPEs ated By € T]1i 24y efrfdC.a Tectld I/ dtesdrduei x thrarashed
with ether, 3% %L% drg %acul.%'% nd recrystallized froma nethanol /et her
mxture. Viel d 2 % 158 % = 253-255[err]C (MeOH Et[err] O 25

El emrental anahysi s 19251919]%[ eftMgOY &t OMaf err] Jerr] S[err] + 0.65
Herr]O (M = 440.11)

15 Elemental analysis: C3pH3oCaNa0138; + 2H0 (M = 842.83)

C% H% Ca$% N% S%
calculated 42.75 4.06 4.75 6.65 15.21
found 42 .52 4.17 4.74 6.40 14.81
'Yy NMR (DMSO d¢): & = 2.43 (6H, s); 6.5 (1H, s,

exchangeable with CF;CO0D); 6.7 (2H, s); 7.4 to 7.6
{(3H, m); 7.7 to 7.8 (2H, m); 10.5 {(1H, s, exchangeable
20 with CFiCOOD)

Example 56 (method F1)
N,N’-Bis[3,5-dimethyl-4-[(nitromethyl)sulphonyl]-
phenyl] -1, 8-octanediamide

25
0.8637 g (4.09 mmol) of suberoyl chloride is added to a
mixture of 2 g (8.18 mmol) of 3,5-dimethyl-4-[(nitro-
methyl)sulphonyllaniline, 50 ml of anhydrous tetra-
hydrofuran and 1.64 g (16.3 mmol) of calcium carbonate,
300 maintained under a nitrogen atmosphere, and the

resulting mixture is stirred overnight at room
temperature. This mixture 1is poured into water,
acidified to pH = 3 with dilute HC1l and the insoluble
material is filtered off. The filtrate is extracted
35 with ethyl acetate and the organic phase is washed with

water, dried over sodium sulphate, filtered and



C% H% N% Na% S% cal cul at ed 40. 94 3.50 6. 37
10. 45 14.57 found 41. 18 3.43 6. 46 10. 52 14. 25
[err]H NVMR (DVMSO d[err]): [err] = 2.44" (66q-|," s); 6.98 (2H, s); 7.05 30

(1H, s, exchansg@abémmdh GRflerr | €acDm.7. 4hd 0 ve$bdu¢ 3HPbhin€d8 tie 7.9
(2H, m Calgium of ;

N-[3,5-dineth ? xBf}m[l;)(fnl t rg"r]fgt §§E| phfslagoérl yl p g’ﬁ%ﬁ%enzenesu <ihonam 8e 5 A
m xture of O. megryﬁoaBBlmmr@n AR [ Stizank WM Imyxture.

[ (nitronet hyl )§yépanonyl—}§)k§nyig b@ggl)zenesul phonani de and 0.033 g (0.88
mol ) of cal ci um hydroxide in 20 of deionized water is stirred for 1

hour at 25Per rf®and {4heridiC 1(53?91711/@9F)70[err] C. The solution obtained is
filtered 10 vhidgentdl aMdlyevaporatiegh,ondsr (Masugne.dBe residual solid is
recrystallized froma nethanol/ether m xtur Yi eId 0 08 g (5%2% mp. =
195-197[err]C (MeOH Et 20) 15 El ement al ana%&m S:

Cerr]Herr] Cadhecu]l&fedir] S[err] 4921 dBerr] O5( M7= 8438..93) C% 10.23 H%

Ca% N% S% cal cul at ed .75 06 6. 65

T892 found  found > 3% CU & 0das 45 5.80%0 416" 1, 81%PerriH NWR
(DMSO d[err]): J[err] = 2.43 (6H, s); 6.5 (lH, s, exchangeable with

CFlerr] COOD) ; $r7 v(2H338%: ané 4;66*70&1’6 (3H, m; 7.7 to 7. 8 (2H, m; 10.5
(1H, s, exchangeable 20 wt npl.e 56 (neth F1)

N, N - Bi s[ 3, 5-di | { QMWnii@)ronétﬁyiL)%él BRory 1PP- ﬁcﬁﬁanyl‘)] 1182 otParedi ani de
25 0.863719 (4(089, mml;) af 3subsmpylt)ghl oriude [H2mdded ;tosasmi xtaxe ef 2 g

(8.18 01 of 3. b gl TBLNTs 4L Koot 19 SthgOmy1 4y 1 50 1 of

anhydrous tetr
exchangeable with CF3;COOD)

Example 57 (method F1)
15 N,N’-Bis[3,5-dimethyl-4-[(nitromethyl)sulphonyl]-

phenyll -1, 5-pentanediamide

0.691 g (4.09 mmol) of glutaryl dichloride is added to
a mixture of 2 g (8.18 mmol) of 3,5-dimethyl-4-[(nitro-

20 methyl)sulphonyllaniline, 50 ml of anhydrous tetra-
hydrofuran and 1.64 g (16.3 mmol) of calcium carbonate,
maintained wunder a nitrogen atmosphere, and the
resulting mixture is stirred for 24 hours at room
temperature. This mixture 1is poured into water,

25 acidified to pH = 3 with dilute HCl, extracted with
ethyl acetate and washed with water, and the organic
phase 1is dried over Na;S0;, filtered and evaporated
under vacuum. The solid obtained is recrystallized from
a hexane/ethyl acetate mixture.

30 Yield: 0.49 g (20%) '
m.p. = 207-210°C (hexane/EtOAc)

Elemental analysis: Cy3HaN3010S8; (M = 584.606)

C% H% N% S%
calculated 47.25 4.83 9.58 10.97
found 47.06 4.87 9.46 10.65



hydrofuran and 1.64 g (16.3 nmol) of cal ci um carbonate, 30 nmaintained
under a nitrogen atnosphere, and Jesul ting m xture IS
stirred overni ght at roomtenperatur This m xture is poured into
water, acidified to pH =3 with dilute HC1 and the insoluble material is
filtered off. fhe §i Ltggbg hﬁdeﬁggcgﬁd 35 with ethyl acetate and the
organi c phase | s washed wat er ried over sodium sul phate,

filtered and H NMPSG(DM%Q/a@dr at®dE uhd6s VaBuum) iTHRe k%si4Hie Bbtakned is

cormbined with 12ﬂhes) fiergb (4usa ubbechamgeshpd meﬂdc@?@dw@;al ki.zed
from an et hano

X Yield: . = 235-238[err]C
( Et OH/ DVF) ~El e ta‘? 'an]fa#y% st<igy e?'r]%f%brarg’]é@ag?]rﬁ @[Jetrff]@TsSPPP '(M = 626. 68)
C% H% S% cal cul at ed 49, 83 5. 47 8.94
10. 23 found 4 6 5. 60 9.16 9.86 IR [err] =
3363 and 1667-m¥'é9—r?—5[—e { %’Eﬁ%?ﬁvso dlerr]): [err] = 1.25 to 1.35 (4H,
m; 1.5 to 1. Va0’ -Bis{3, 51-)dm2e131y3(-44+[(n%tronxet'zmrl)(mwhorw)l,l— 6.42 (4H,

s, exchangeablg, . ﬁﬁf{ﬂggmdlgu%}ééﬁmﬁe 10.2 (2H, s, exchangeabl e
with CF[err] ) anple 57 (nmethod F1) 15

N, N - Bls[é -di met hyl -4-[ (ni tronet hyl ) sul phonyl ] -

phenyl]-1, 5- pentangdi gqrigte nencﬁ%l g>ﬁ410%mz)en@falghqb%yl 1di ehhe&ade I's
addedtoamxtureqfe%egl(1 di methyl -4-[(nitro-
met hyl ) sul phorfA§ a@ddefe, 1256 ﬁilngane %ﬂﬁ?ﬂ?’austotétrlélx NER of Ut aﬁ dnd

1.64 g (16.3 nmwl )8 afmeh) coﬂrchar~bldn@n:e1y1r¥a|—r[t(aumed»meuhgien sudphbhi/Logen
dooprene,  ANfhlde SEoHL 600 R o LI IRLES J04T3 88 GO0
ure

t enper at ur e. ure AcTditredt o pH
= 3 with dblutel&Hd mrn@l()tra)(ft eQall\m.lhm carbonat:e, maintained under a

nitrogen atmosphere. The mixture 1is stirred for
24 hours at room temperature and then for 40 hours at
50°C.

20 This mixture is cooled to room temperature, poured into
water, extracted with CH,Cl,;, washed with water, dried
over Na,80,, filtered and evaporated under wvacuum. The
residue is purified by chromatography on silica (at a
temperature of -30°C), eluting first with CHyCl, in

25 order to remove the starting material, and then with a
CH,Cl,/EtOAc mixture (3:1), 1in order to obtain the
expected product, which is recrystallized a first time
from a hexane/CH;Cl, mixture, and then a second time
from an EtOAc/hexane/CH,Cl, mixture.

30 Yield: 0.4 g (14%)

m.p. = 191-192°C (EtOCAc/hexane/CH,Cl,)

Elemental analysis: Cy4Hy6N401,2S, + 0.18 CH-,COOEt
(M = 706.62) '
35
C% H% N% S%
calculated 42.02 3.91 7.93 18.15
found 42 .22 3.99 7.96 17.75



ethyl acetate and washed with water, and the organic phase is dried over
Na2SO4, filtered and evaporated under vacuum The solid obtained is
recrystallized froma hexane/ et hyl acefaPé& mixture. 30 Yield: 0.49 g (20%
m p. = 207-210Qfrer r{ G (hessnel £ DAd Bl &5 neml* anal ysi s:

So cal cur ated & 0k FRD 1Yoy 35000 (o040 ol s

S% cal cul at ed
47. 06 4. gxkchar@ietdple witH (CBSOOD)-; 67.06| R&H[ esn]; < .3300LEandt 1684

crferr] [err] i MRAINBRlerrdd: (181 )z 1403 (3 0o, 2edenlditobiec 228

(12H, s); 22 ﬁ S, exchangeab e W|t CFlerr]
10. 04 (2H, 53 &F9€Q0Pé with CF3CO0D) Exanpl e 58 (method Gl)
N, N - Bi s[ 3, 5-di net hyl -4-[ (ni tronet hyl ) sul phonyl ] -

phenyl ] -1, 3- benzenedi sul phonamde 10 1.1 g (4.09 nmol ) of
1, 3- benzenedi ﬂﬁﬂéﬁféch{]“@r&ﬂ?dfr]é added in a single portion to a mixture
of 2 g (8.18 mmt')-m‘fsﬁ,&-dmd&mll—a—[[((nimmdlwn)wwﬂ]— aniline, 38

m of anhydro r nd 1.63 g 15 (16.1 muol ) of cal cium
car bonat e, rraln A nﬁ%ne‘#%&n rogen at nosphere. The mxture is

stirred 1for 24 hours at roomtenperature and then for 40 hours at

S0ferr]C. 20 oTHy r69'xﬁmc§FP' o t&xéﬁﬁ“ Eﬁ%%&@ife“rfs Qaagad ddtQ

wat er, extracte err err{ﬁ dried over Na2SO4,
filtered and érvaﬁc%ﬁ ed @hder? v@cuu %émp%%l dueOfs pérﬁrdwe‘éyyl -4~

chromat ogr aphy @ﬂt&!dm@@hﬂatsﬂwrmﬂmqﬁ 3311 erml C)of el ahhparéué st
wth CH2Cl2 in 25 é‘;{ xgé“torem)vetgé startl materbﬁ %nd en with a
CH2O 2/ Bt OAc  GRSGaRErqian  and  dr-der gto( lzalﬁ‘m e calcium
15 carbonate, maintained under a nitrogen atmosphere. The
mixture is stirred for 3 days at room temperature and
poured into water. The precipitate obtained is filtered
off, washed with water, dried under vacuum and
recrystallized from an ethanol/dimethylformamide
20 mixture.
Yield: 1.62 g (73%)
m.p. = 246-248°C (EtOH/DMF)

Elemental analysis: CyoHz3N401052; (M = 542.528)

C% H% N% S%

calculated 44.27 4.09 10.33 11.82
found 44 .35 4.23 10.34 11.62

25
IR: Vv = 3340 and 1700 cm
'H NMR (DMSO d¢): & = 2.58 (12H, s); 6.56 (4H, s,
exchangeable with CF;COOD); 7.84 (4H, s); 11.2 (2H, s,
exchangeable with CF3COOD)

30

Example 60 (method F1)
N,N’~Bis[4-[ (nitromethyl)sulphonyl]lphenyl]-1,5-pentane-

diamide

35 0.78 g (4.63 mmol) of glutaryl dichloride is added to a
mixture of 2 g {(9.25 mmol) of 4-~[{(nitromethyl)-



expected product, which is recrystallized a first tinme froma hexane/ CH2C 2
m xture, and then a second tine from an QAc/ hexane/ CH2A 2 m xture. 30
Yield: 0.4 g (14% mp. = 191-192[err] C (Bt OAc/ hexane/ CH2d 2) El enent al

anal ysi s: Cl sviphryl ] dfhelih€) ¢priSheed] accerdifgl8o USHBeSBCRRAD (M =

706.62) 35 C% b 0 42,
3.91 ) 7.93 °° mlls.%foﬁﬁﬁyg%us tg{%gﬁg’%%.t’%%gn 88 1'?87E‘O ée

17.75 - 68 {185 mmel] ©832851civns GadPAEEE cni@ifrafaed] HHNR#?'@DNSO
dierr]): [errﬁlfr 5ﬂ aﬁéaﬁphéfe Qh@lmﬁk@ﬁreSlseéﬁﬂﬁﬂ6§a$bg W‘GBys

(oH 5. Coxch 5 GHURSERPUFR] R ERsfpl Bo38 ke oq 480 | L8 L
(2H, s, an@Eab PREERFBEF] ) ER&Rpl e§§e@neﬁﬁod e

N, N - Bi s[3 5- d2mehhui-s4 -dr(di btonmcmll ) phenyidursphem'yxh]setxhﬁa@m@mﬂe 10
0.35mM (4.09 nnnig of _oxal Q!orlde a_m xt %L % g

Ce e o SPBLAa L pRRes AU E (RabEod: S uPsuns  Rig shiered &

nm of anhydrbos tétrhhydsofatanOaﬁd 1T88 gpfee.ipitmtle) obtedneidumiss
carbonate, naipiaipedqupder R gogﬁ&rﬁﬁweéﬁd &he ﬁw&afﬁn' 2tH 1”ed
for 3 days at roomtenperature and poured I nto water. % e precipitate

obt ai ned il fiacetateof Fhe wxgRadc Whase vist ewashedr wagh Wﬁ&érrr wEd@dm and

rect yst ?I7I3| zedoverf eSO, Ang 11 ebPafohhdi RIIHA AR M Eee20vablinilrl @neYi el d:
g

| |
5629, (15 By dobasiencit GUEHPE S prmptalanalvols

Yield: 0.88 g (37%)
m.p. = 203-205°C (EtOH)

15
Elemental analysis: Ci19HyoN4010S5; (M = 528.52)
C% H% N% S%
calculated 43.18 3.81 10.60 12.13
found 43.20 3.94 10.42 11.82

'H NMR (DMSO dg¢): & = 1.9 to 2.1 (2H, m); 2.55 (4H, t);
6.6 (4H, s, exchangeable with CF;C0O0D); 7.95 (8H, s);
20 10.56 (2H, s, exchangeable with CF3;COOD)

Example 61 (method F1)
N,N-Bis[3,5~-dimethyl-4-[ (nitromethyl)sulphonyl]lphenyl] -
1,4-butanediamide

25
0.64 g (4.14 mmol) of succinyl chloride is added to a
mixture of 2 g (8.18 mmol) of 3,5-dimethyl-
4[ (nitromethyl)sulphonyl]aniline, 50 ml of anhydrous
tetrahydrofuran and 1.6 g (16.3 mmol) of calcium

30 carbonate, maintained under a nitrogen atmosphere, and
the mixture is stirred for 6 aays at room temperature.
This mixture is poured into an ice + water mixture,
acidified to pH = 3 with 1N HCl and the precipitate
obtained is filtered off, washed with water and dried

35 under wvacuum. The solid obtained 1is washed with hot
ethyl acetate and then recrystallized from ethancl.



C% H% N% S% cal cul at ed 44 27 4.09
10. 33 11. 82 found 44.353¢9 - 4.23 10. 34 11.62 25 I R

[err] = 3340 d 00, c rr]. [e HNWV (DVMSO d[err]): [err] = 2.58
(12H, s); . ’sell‘gm-?-ﬂs,f %x&%a%% able with CF[err] COOD); 7.84 (4H, s);
11.2 (2H, s, exschangeadtz28¢ac h(EE)ey r] COOD) 30 Exanple 60 (nethod F1)

N, N -Bi s[ 4-[ (ni tronet hyl ) sul phonyl ] phenyl ] -1, 5-pentane- diamde 35 0.78 g
(4.63 Mol ) of glutaryl dichloride is added to a m xture of 2 g (9.25
nol ) of 4-FElementpkt bpklysis:- GRAH:sNaQlq$hony| Pafbl iBOH pregared,0
accordi ng 0 Ugss: 2799y 50 m of anhydr ous t et rahydr of ur an and
1.85 g (18.5 mml) of cal ci um carbonate, naintai ned under a nitrogen
atnosphere. The mxture is stirre8%or 4 daji$ 5 at N% oom t&#perature and
then heated @d1cdiesd] C for 24shegurs and aly 60[ erghC forii6ghours. This
m xture is cooled, ,poured into a water, + ic ixture and stirred for 4
hour s at O[err#?i‘.mq'he precipitate bgéi ned gsg:ai lte eéBOff, wWashdd with

wat er and di ssolved in ethyl 10 acetate. The organic phase is washed with

wat er, dried r 2 filtered and ev ated ugder yvgecuum The , solid
obtained is rgnéfylg@lgl Iigglgg fAr6 m g’flh"angl'.g $i%g{’d:s)0’. 832 (‘:gg/i) %ﬁ p. giﬁ
203- 205[ err] C (£ OHp ., 15Eanmreadleanal ylsi €F;CO0D) ; 7.5 (4H, s); 10.4

Cerr]Herr]q er rd s = 2) C% H% N%
S% cal cul at ed P2 N é%%%iééﬁfé 3‘%18§LMCF3%3.%6 12.13 found

43. 20 103 94 10. 42 11.92
Examgle 62 (method F1l)

N,N’~-Big[3,5~dimethyl-4-[ (nitromethyl) sulphonyl] -
phenyl] -1, 3-propanediamide

15 0.58 g (4.14 mmol) of malonyl dichloride is added to a
mixture of 2 g (8.18 mmol) of 3,5-dimethyl-4-
[ (nitromethyl)sulphonyll]aniline, 50 ml of anhydrous
tetrahydrofuran and 1.6 g (16.3 mmol) of calcium
carbonate, maintained under a nitrogen atmosphere, and

20 the mixture is stirred for 24 hours at room
temperature. This mixture is poured onto an ice + water
mixture, acidified to pH = 3 with 1IN HCl, extracted
with ethyl acetate, washed with water, dried over
Na,S80,;, filtered and evaporated under wvacuum. The solid

25 obtained is recrystallized from a hexane/ethyl acetate
mixture.
Yield: 0.2 g (9.8%)
m.p. = 197-199°C (hexane/EtOAc)

30 Elemental analysis: C31HNg010S; + 0.5 H,O + 0.1 EtOAc
(M = 574.396) '
C% H% N% S%
calculated 44 .75 4.53 9.75 11.17
found 44 .88 4.56 9.62 10.78



[err]H NVMR (DVSO d[err]): [err] =1.9to 2.1 (2H, m; 2.55 (4H, t);
(4H, s, exchangeable with CF[err] COOD): 74.95 (8H, s); 20 10.56 (2H,

exchangeabl e

N, N- Bi s[ 3, 5- dfmd MRy | (QM‘{’%

25 0.64 g (4.
(8.18 nmol )

Wt h CF3COCD) Exgl 61 (method
o thy

(1 pel, ) es:fck&ﬂgaawle ol er i de,csomdded .0 @uM x¢uye1o. ef

A (N hyl ) sul phonyl ] ani | i ne,
W ot annydihe Ter PARRANEIUN M0’ RHQOCt6. 3 ot ) of Gal ci um 30

carbonate, maintained under a nitrogen atnosphere, and the m xture is

stirred far %gtséoagggﬁg@ﬁmture This mxture is poured into an ice

+ water m xt

= 3 with 1IN HO and the precipitate

6.6
Sy

50

F1)
By 8ul{pRnyIs) phe%ﬁﬁ - (3 4- Ut afedPami de

29

obtained is f¥4{NerBEs b3f5- %@W%Qh[ (it eronetehyhk ) sulpdiwnyider vacuum The
sol i d obtai nashésyypeFesl W th hot ethyl acetate and then recrystalliz
Phe ﬁy 70 - Yield: 0.115 g (4.8% mp. = 226-228[err]C (Et OH)
El emrental analysis: CJerrJ]Herr]Nerr](err]S[err] + 0.06 EEOH + 0.5

from et hanol .

Herr]O5 (M
45. 63 10 4.
9.63 10.
s); 6.44 (4H,
exchangeabl e
N, N - B|S[35

phenyl]-1, 3- m@bgmim amwlqcalat@ 58 gna(mtm

added to a
15

20

25

30

35

§4§8Q11Q2)0@%mm01) o%}?@1chlor$ﬂ@thyl cﬁ@%ﬁ@f@ﬂhéﬁédls
oun

5%, STEPNIEE (ERED TREEPEE Yok 19 =(%: 58 TBEL) SF 3.5-
dme@xgchamgéamitemmethﬁ)aﬁmqnmﬁam(mﬂ;e S):600. M1( 2B

%Mrl?g?glﬁga%%m @n%?%;/ ?‘(’ﬁgnw F%) (5.39 mmol) of

4.

atmosphere. The mixture is stirred for 24 hours at room
temperature, refluxed for 8 hours and left for 4 days
at room temperature. This mixture is poured into water
and the precipitate obtained is filtered off, dried and
recrystallized from ethanol.

Yield: 0.48 g (20%)

m.p. = 224-226°C (EtOH)

Elemental analysis: CigHspNsO0sS; + 0.3 EtOH + 0.3 H0
(M = 533.765)

C% H% N% S%
calculated 44 .11 4.61 10.50 12.02
found 44.43 4.43 10.75 11.76
'H NMR (DMSO d¢): & = 2.53 (12H, s); 6.49 (4H, s,

exchangeable with CF,COOD); 7.4 (4H, s); 9.33 (2H, s,
exchangeable with CF3;C0OOD)

Example 64 (method G2)
N,N’-Bis[3,5-dimethyl-4-[(nitromethyl)sulphonyl]-
phenyl] -1, 3-benzenedimethanesulphonamide

2.5 g (8.2 mmol) of 1,3-benzenedimethanesulphonyl
dichloride (prepared according to J. Lichtenberger et
al., Bull. Soc. Chim. Fr. 1961, 369) are added in a

single portion to a mixture of 4 g (16.3 mmol) of 3,5-

ed

63
(4H,
S,

|) omdeal onynigireaesride is



m xture  of 2 g (8.18 mmul) of 3, 5-di net hyl -

[ (nitronethyl)sul phonyl]aniline, 50 m _ of anhydrous tetrahydrofuran and
1.6 g (16.3 mmol) of cal cium carbonate,” M rit ai ned under a nit rogen

at nospher e, andi€thylhé-![ (mitremethyl )ssul],shdamybblanilme 24 76 hWdur s ofat
roomtenperatu meg?lt\&q_r Fured ter tur
acidified to p@-ygpéﬁ%h 1 If%yd%ext raglt egﬂ tﬁ ﬁﬂ é\gt’ gt en%gv(\}a)shgg wth
water, dried on¥rifbRsosmafintedned M@Vaéom@@gﬁW@tWQMMeIh@@bI id

25 Obt ai ned tﬁer R 5¢akal llszegt{wgaao%&ﬁ&%i&%t W a6shatemPerbiige . Yl el d:

0.2 rﬁ . = 197-199[ err] C (hexane/ Et 30_ Elemental analysis:
C[err] H[er N[ré}F%TC{“éFFPSFellF] peuges pmgq 139 ¢ 19110& FRAESEM a05¢4f3961) C%
;?617 f w? withSWcacqul ad:etkacted with44H{Ol,, wa$h&3 withO9whder,

oun

44 88 _, 4.56 9.62 1Q. 78 - 71 -
[err]H NVR ( DVMBEMBFePYFY: N??esrd% iflé.tér??zﬁ,ndsf;"ag"é%tﬁ%}mgff o559 aH, s,
exchangeabl e wrhé @Ié[sardm]eCd;’D) purifﬁed(éllby shrofategahys, omxsliatigaabl e
with CF3CO0D) 5
N, N - Bi s[ 3, 5-di E?W 3'“[ ni trémﬁ hyI% sul Honylfec%sé%a+11tzr 24.09
mol ) of 0 cmmhﬁ%ﬁnéhl oeftomeat e@nd 10hr emaeed J@ﬁ@‘p@ﬁiseag@la monture
of 29 (8,18 mublical Srdcih Lol ad f(oht 0gRalY Aspphonyldan | fne. 60
m of anhydr ous tetrah drofuran and 0.54 g (5.3 of cal cium
car bonat e, Yaehtai et 9 URBkr ni trogen at rmsphere The m xture is
stirred for 24mbpurs ap4+0®OP35S(EtCRPeratarie) refluxed for 8 hours and |eft
for 4 days at roomtenperature. This mxture is poured into water and the
precipitate obtained is filtered off, dried and

15 Elemental analysis: CpgH3oNg012Ss + 0.3 EtOAc + 0.2 H0

(M = 748.847)

C% H% N% S%
calculated 43 .63 4.41 7.48 17.13
found 43.96 4.44 7.27 17.05

'y NMR (DMSO dg); & = 2.5 (12H, s); 4.6 (4H, s); 6.48
{4H, exchangeable with CF3COOD); 6.95 (4H, s); 7.2 to
20 7.4 (4H, m); 10.5 (2H, s, exchangeable with CF3;COOD).



recrystallized fromethanol. Yield: 0.48 g (209 20 mp. = 224-226[err]C

(EtOH) El enent al analgsis: CerrJ]Herr]Nerr]Qerr]S[err] + 0.3 EtOH + 0.3

Herr]O (M= A 98538285 H% - Mo~ S% c ECEYERSIA 06981

44. 11 4. 61cr,aTHE- 50 12.02 found 44. 43 4. 43

10. 75 11.76 25 Jerr]HNVR (DVsO d[err]): [err] = 2.53 (12H, s);

6.49 (4H, s, exchangeable with CF[err]COOD); 7.4 (4H, s); 9.33 (2H, s,

exchangeabl e With GEo@pshsdSD) s EX2ePESrfidid net hod &) 30

N, N - Bi s[ 3, 5-di met hyl -4-[ (ni tronet hyl ) sgl phonyl ] -

phenyl ] -1, 3- benzenedi net hanesul phonam de! 2. 5 % . 2 mol) of

1, 3- benzenedi net hanesul phonyl _di chl prepared according to J.

Li chtenberger et 35 al., BulP-NH . jmEE-N1961, 369) are added

0 (16.3 | YQof 3, 5- - 72 -

di met hyl - 4- [ (ni tromet hyl) sul phonyl ] ani I'yne, 76 m of anhydrous

tetrahydrofuran and 5.2 m (64.3 mol) & pyridine, maintained under a

nitrogen atnosphere, and the nixturq1§s stirred overnight at room

tenperature. 5 This mxture is poured into 500 mM of water, acidified with

IN HO , extyaciedwMi¢h: CH err]C[err], washed with water, dried over

Na2SO4, filtergd and evaporated under vacuum The residue is purified by

chr omat ogr aphy oﬁe§¥??%ﬁ,seluting with CHerr]CJerr], and then

recrystallizedtheoradid®l CHf er+]CD{MH)]-/9BxBRe i xture and

chr omat ogr aphe j n,si{ica, eluting with an Et OAc/ hexane m xture

(1:1). Yield: g§§gg§a?%a§ ﬁ?%*': 124-130[ err] C (Et CAc/ hexane) 15 El enent al

analysis: CJerrJ]Herr]Nerr](err]S[err] + 843 EtOAc J 0.2 Herr]O (M=

748. 847) X O
-CO~{A-CO)u-NH S(O)n-cl:-N

A

x ©O

-

T

10 or the radical (iii):

T, o

*

Ve

X
|

-S0,-A-S0,-NH S(O)n—C-N
,'( o)

T;

R represents a radical chosen £from phenyl, benzyl,
diphenylmethyl, naphthyl, cycloalkylalkyl in which the
15 alkyl part is C,-C4 and the cycloalkyl part is C3-Cy,
and styryl, the said radical optionally being
substituted with one or more groups Z which may be
identical or different, or alternatively
R represents a C;~Cs aromatic heterocyclic radical
20 comprising 1 or 2 hetero atoms chosen from O, S and N,
the said radical optionally being substituted with one
or more groups Z, which may be identical or different,
and optionally being fused to 1 or 2 phenyl rings which
are optionally substituted with one or more groups Z,
25 which may be identical or different; or alternatively

0T ) O



C% H% N% S% cal cul at ed 43. 63 4.41
7.48 17. 13 found 43-£p 4 44 7. 27 17. 05

[err]H NVR ( DNSO éi%r%% é (12H & g ; .6,.48 (4H,

exchangeabl e vt FERFFR 4 6‘155’1 ephiosplly. ?upét Gu"’e? Wikhrongy -

10.5 (2H, s, %ﬁhaﬂ@ﬁ@EPQ;)}lg%Wé%éhqﬂ%[ﬁmd COuP)ich il 9¥28AGentical or -
Al

73 - PCT/ d f I
5in which: P PbbTEEeRLs « e Taar A yevE( CBF N R FoCE AT (e
radical (ii): t{:@)ral]k)ﬂn or the radical (iii): [err] R repr esents a radi cal

chosen fro?Sph n)i @rg&zéﬂ EBh et byl aggﬂhtrqu:]o ﬁh v aék_)ﬁ I n

whi ch the al' k part err erri an e cyc
Cerr]-derr],adkRexy. st yrlyqro { Fganogaj dtrlfhé@methlo]prt i oﬁéﬂlf)luob”@rng

substituted vm,;lgtgaﬁyor mr(gzgémﬁmm nmay he, iEgatikealsudpndniher ent,
or alternatively R.r err] aromatic hefe erocyclic f adi cal

e ]
20 conpri sing qidr 4)Zl%é(lléf“éoalaé‘ﬁ'sp@ﬁﬁé’éngf:f"&ﬁvO S and N, the said radical

optionally be|ngr§pb§§eﬁﬂgegl MydPoae OF HRISgE capsmyZ, whi ch may be

i dent i cal 1(c)br differ gnd optionally being fused to 1 or 2 phenyl rings
which are ptiIBnéflg QfbSfituted with one or more groups Z, 25 which may be
identical or dnfiereéntl or 2alternatively - 74 -

T, and T, represent, independently of each other, a
hydrogen atom or a C;-C; alkyl group,
uis 0 or 1;

15 A represents (C;-Cg alkylene or the group

«CH, )y
\@(CHz)Y'

vy being an integer chosen from 0, 1, 2, 3 and 4; it
20 being understood that when P represents the radical

(ii), A can also represent a bond;

the tautomeric forms thereof and the addition salts

thereof with pharmaceutically acceptable bases.

25 2. Compounds of formula I according to Claim 1,
characterized in that
P represents - (CO-NH),-S0;-R
R represents a radical chosen from phenyl, diphenyl-
methyl, naphthyl and styvryl, the said radical
30 optionally being substituted with one or more groups Z,
which may be identical or different, or alternatively
R represents a C3-Cs aromatic heterocyclic radical
compriging 1 or 2 hetero atoms chosen from O, S and N,
the said radical optionally being substituted with one
35 or more groups Z, which may be identical or different,
and optionally being fused to 1 or 2 phenyl rings which
are optionally substituted with one or more groups Z,

which may be identical or different; or alternatively

(I



R represents (ferr]-Clerr] alkyl optionally substituted with one or nore
hal ogen atons, which may be identical or fferent Cerr]-Cerr]

cycl oal kyl or cyclo(C[err -Cerr | kyl ([ err] rr]) alkyl; 5 Zis
chosen froma ﬁﬁal-“é@-’éﬁsﬁltl’éﬁn a‘C@[ érlLleP@rtranéllllyl S%Féﬁlt}l—tepeﬁ\frl]thalokl@xy,

nitro, cyanOgy ﬁé LKHIEE%ﬁYWatomér'fdﬂﬁH dentlcal or

[ I I oh
e e APk GRS gmetsyk Corbigh ) ec@fgs% 5 AP bl -
hal ogen at om é,DkyIr}IS Oor 1, nis 0, 1 or 2 T[err] and T[err] represent,
i nd dentl h ot hyd t - | kyl
| ndependentd ¥ g1 gach SiRep pelychossn on of @Gyl dern) Akl
[err] y being 'alnel rteagementhias efiofkmem thexle.oﬂ addanthg; addi20iorbeisadts
under st ood t haty uwbege Wi@ﬂr?ﬁg‘%é eﬁ@fc%%C£Cé Ldp1 & kggg?%l SO represent a

bond; the tautomeric forns ereof . and addlt on sal ereof with
phar maceutlcally accept abl e bases. 25 2. Compounds of formula |

according to 3CI al B mgoukds’ a5t erégagiid tlhatad?:dx%llrﬁ;fse&t& Claim 1,
-(CONH)[err] err R represents a radi cal chosen from phenyl,

di phenyl - et hﬂj]P racﬁlﬂ%f)h?ﬁ‘}lm BRRAC: styryl, the said radical 30
optionally belBgréplbééexhuéed(MI-NanesaaFRnnre groups Z, which may be

i dentical or fferent ern t|v repre t err

aromatic het er deyfTHETS catp EBMpri S %‘E" %&%&stg%a%ﬁéflch ecstno}{r om 0,

S and N, the smeder adiccals opt i ovtaldly heyndgosubsienticed thhchrfefe%iéntor nor e

groups Z, - whicp ARy be 1Pe gl ezg}l' Calnof; difd&r Gatn UL OBE elhy g bused
? ng h |y W th one

to 1 or 2 pheny are optiona substituted nor e
groups Z, Wkhi ctihiel b@aneﬁ’@l célde@tldliaflf erfé?nt dbﬁf%ﬂffﬁfét?hatq:v&«ly alkyl

optionally substituted with one or more halogen atoms,
which may be identical or different; C3;-C; cycloalkyl;
cyclo(Cs3~Cr;)alkyl(Ci1-Cq)alkyl; styryl; thienyl; pyridyl;
naphthyl; dibenzofuryl; or diphenylmethyl;

20 Z is chosen from a halogen atom, a C;~-Cs alkyl, C;-Cy
alkoxy, nitro, trifluoromethyl, trifluoromethoxy, (Ci-
Csyalkylamino, (C;-Cs)alkylsulphonyl and phenyl group;

X, m and n being as defined in Claim 1,
the tautomeric forms thereof and the addition salts
25 thereof with pharmaceutically acceptable bases.

4. Compounds of formula 1 according to any one of
Claims 1 to 3, characterized in that
P represents - (CO-NH),~S02-R
30 R represents phenyl; phenyvl substituted with one or
more groups Z, which may be identical or different;
benzyl; benzyl substituted with one or more groups 2
which may be identical or different; methyl; C;-Cy
cycloalkyl; cyclo(C3-Cq)alkyl (C1-C.)alkyl; styryl;
35 thienyl; pyridyl; naphthyl; dibenzofuryl;
diphenylmethyl or 2,2,2-trifluoroethyl;
Z 1is chosen from fluoro, chloro, bromo, methyl,
methoxy, nitro, trifluoromethyl, trifluoromethoxy,
acetamido, methylsulphonyl and phenvl;

I O R



- 75 - Rrepresents (err]-Cerr] alkyl optionally substituted with one or
nore hal ogen atons, which may be identic or different, CJerr]-Clerr]
cycloal kyl or cyclo(Cerr]-Cerr])alkyl ?:%er_r]-c:[err])- alkyl; 52z, X, m
and n being a¥ depPreegnts byrdreden phecha@raheric forns thereof and the

addi tion saltg ther aobewhbhaphaerageut iaakthyigceept abl e bases. 3.
Conmpounds of _formula accordi ng aim_1, .10 chgr_acteri zed in

1 to d
that: P repred®ft stRRERRREET s EPPFERE AR pEESenBeIphenyl ;SHHehyYI
substituted wthereng @ithOpRagmavpaticaMiychcoepthBledeakesal or different;
benzyl ; begzyl substituted with one or nore groups Z 15 which may be
identical “or different; derr]-Cferr] alkyl optionally substituted with
one or nore hé&l.ogefoapommdswhoh fiveyuie | Hertdcoaldiog dEdf emant pn€3-a37

cycl oal kyl; ¢ rrh- rnl) : - er L kyl; styryl; thienyl;
pyridyl ; naph%‘%?lg;(“%?'be]r%z%ﬁr ;‘/ll’; gé‘?%%g[ﬁgtﬁ%ﬁe%ﬁyﬁ‘ggo Z is chosen froma
hal ogen at om ParepeespntserrFOaNRyk:S@d¥ir]-Cerr] al koxy, nitro,

trifluoromethyl , r&pl-bbur OB ; (Ghehil- &8¢l @ty 3Mth0, one or

(derr]-derr])al Kyl sul phonyl and phenyl grou X,. mand n being as defined

P A, 9

in Oaimid tROTCaBNET c For WBIEher@ot BRJ 19RNEERRYI 88 <h 2N her eof
wi th phar naceuteittgll;y @captai Bodiases; éycloCoipoyrdsyaf(decma bkl ;
according to any one of Clains 1 tqQ 3 .characterized. in at P represents
2TC0 N Ter 1) Sl e TR ool o oREBREERL: I AlntotEBATRS T
one or nore groppenylmetthyl ey 2be,Rdemtiifdabroetlififerent; benzyl; benzyl
substituted wsth ;qne e ps Lch I d |cal | ff erent;
met hyl ; C3- C7chcﬁ%2alcck%§/?§;g_l{ g%%l off %Fr’]-%‘éﬁr}]%)' alq_%tci@q cehﬁert?‘?é'err])
al kyl ;  styrymetdoxvi hi epjpkro,  trpyingypmethyl, naphfif}uoromethoxy,
di benzofuryl; a@ié&'&ﬁmabr,fehléxhyqrsuap%o%ytﬂ bhlugheeathyl; Z is chosen from
fluoro, chloro, brono, nethyl, )

X represents hydrogen or chlorine;

m and n being as defined,

the tautomeric forms thereof and the addition salts

20 thereof with pharmaceutically acceptable bases.

6. Compounds of formula 1 according to any one of
Claims 1, 3 and 4, chosen from:
N-{[3,5-dimethyl~4~[ (nitromethyl)sulphonyl]lphenyl]~

25 benzenesulphonamide;
3,4-difluoro-N-{3,5-dimethyl-4-[ (nitromethyl) -
sulphonyl]lphenyllbenzenesulphonamide;
3-bromo-N-[3,5-dimethyl-4-[ (nitromethyl)sulphonyl]-
phenyllbenzenesulphonamide;

30 N-[3,5-dimethyl-4-{(nitromethyl)sulphonyl]lphenyl]-2-
(trifluoromethyl)benzenesulphonamide;
N-[3,5~-dimethyl-4-[ (nitromethyl)sulphonyl]lphenyl] -4~
fluorobenzenesulphonamide;
N—[3,5—dimethyl—4—[(nitromethyi)sulphonyl]phenyl]—3-

35 fluorobenzenesulphonamide;
N-[3,5-dimethyl-4-[ (nitromethyl) sulphonyl]phenyl] -
phenylmethanesulphonamide;
2,3-difluoro-N-[3,5-dimethyl-4-[ (nitromethyl) -
sulphonyl]lphenyllbenzenesulphonamide;

) O B R



met hoxy, nitro, trifluoronethyl, trifluoronethoxy, acetam do,
net hyl sul phonyl and phenyl - 76 - X rppresents hydrogen or chlorine; m
and n being as definped in m 1, the tautoneric fornms thereof and the

addition salts t%e‘ﬁe%*u%‘t’ﬂ“ph%lr%a‘é%?l@éﬁﬁr bR A e beses. 5 5.
Cﬁrrpounds of dfwmmﬁ]@ﬁlwﬁlmeﬁ@e@ée& Diteorimidai end, 3 and 4,
characterized jn t pyesents. - err represents
phenyl ; phenyl¥ B%s? ‘PJCH‘% 36\1"6?1' gffélﬁ’goﬁ%%%)r%u%ﬁ}b%ggh%ﬁﬁh Ty be

i dentical or dilterebénzemeédylphorzBaide cycl oal kyl ;

cycl o(C[errS] Cerr])alkyl(derr]-Cerr])alkyl; styryI ; t hi enyl ;

pyridyl; napht hyl ; di benzof uryl; drphenylnethyl or

2,2,2-trifluordet hwomzomsd@hoﬁenffbmmlal ubko, acidloaddngbr boo, Cleeitnhyl, 15
met hoxy, ni t&garac{éfﬂé@rﬂgrett_ﬁ% trifluoronethoxy, acetam do,

met hyl sul phonyl and phenyl; X represents hydrogen or chlorine; mand n
bei ng as defi n%dre?ﬁ%s?%l oneric forns thereof and the addition salts 20
t hereof with pharnmaceutically acceptabl e bases. 6. Compounds of fornula 1

according to any one of Clainms 1, 3 and 4, chosen from
N-[ 3, 5-di net hyl -4-[ (ni tronet hyl ) sul phonyl ] Fenyl ]- 2§ be&zenesul phonani de;
3,4-difluoro-N-[3,5-dinethyl-4-[(nitro l) - >
sul phonyl ] phenyl ] benzenesCORBRCOYUNIH 5(? n—C—N¢
3-brono- N[ 3, 5-di et hyl -4-[ ('ni tromet hyl phony f | ‘O-
phenyl ] benzenesul phonani de; 30 X
N-[ 3, 5-di (rﬁehyl 4-[ (ni tromet hyl ) sul phonyl ] p'ﬁ:enyl ]-2-
(trifluor t hyl ) benzenesul phonam de;
N-[ 3, 5-di net hyl - 4-[ (ni tronet hyl ) sul phonyl | phenyl ] - 4-

A represents a bond or Cl-C8 alkylene;

u, n, X, T, and T, being as defined in Claim 1;
the tautomeric forms thereof and the addition salts
15 thereof with pharmaceutically acceptable bases.

8. Compounds of formula 1 according to Claim 1,
characterized in that:

P represents:

20
T, X o
-S0,-A-S0,-NH S{O)Jn-C-N’
| o"
X
TZ

A represents the group

{CHly A\,
G(CHz)Y'
25

n, X, vy, T and T; being as defined in Claim 1,
the tautomeric forms thereof and the addition salts

thereof with pharmaceutically acceptable bases.

Ay



f I uor obenzenesul phonani de;
N4[3,5-dinethyl-4-[(nitronethy|)su|phonyLJthnyl]-3- 35

f I uor obenzenesul phonani de;

N-[ 3, 5-di net hyl -4-[ (ni tronet hyl ) sul phonyl ] phenyl ] -

phenyl met hanesgl phopagbeendas, 3ofli feemerdN [B, chdriing - 4d (rilFiemethyl) -
sulphonyl]phepg% benzgnesulﬁhonanlde; - 77 -

3, 5-di f 1 uor o- NEPRSERGF RPN RE ACPTRPEPSFet hyl ) - sul phonyl

phenyl | benzenegykphpnans (e-damdthyl-4- [ (nitromethyl)sulphonyl] -

N[ 3, 5-di hyl - 4- i fromet hyl ) syl phonyl ] phenyl ] - 2-

fl uor obenz esBPﬁﬂ%%gﬁidgfp%ngéﬁegtgﬂba%hds of formula (1) according to

Claim 1, charaBi®Bfibed[BpStdanetPyiepr esmitsofethyl ISulphepykbents a bond

or C[err]-C[er% eﬁ%éYLfngioHtaﬂ afamd&ELr] and T[err] being as defined in
UEofef i ¢’ For B th

Caiml; thet ric . ereof _ahd the addition salts 15 thereof

wi t h phar maceuli Batbys bécéprabrenpbles) sglphomphbpluemrsl ] of , 5 feemiane- 1

according to gthmidge.1l, characterized in that: P represents: 20 [err] A

represents the _grou and T[err] bein? as defined
S

in Claim:EOth@'WéDg$;§$;%'%§W%§h§%é¥ééEL§%%lTﬁEhﬁﬂ PEiRCR% Es t her eof
wi t h phar maceuphea’l y-acnaptabhrihases.
N,N’~-bis[3,5-dimethyl-4-[ (nitromethyl)sulphonyl]-
phenyl]-urea;
N,N’-bis[3,5-dimethyl-4~[ (nitromethyl)sulphonyl]-
15 phenyll-1,4-butanediamide;
N,N’-bis{3,5-dimethyl-4-[ (nitromethyl)sulphonyl]-
phenyl]l -1, 3-propanediamide;
N,N’'-bis{3,5-dimethyl-4-[ {(nitromethyl)sulphonyl]-
phenyl]l-1,3-benzenedisulphonamide;
20 N,N’'-bis[3,5~-dimethyl-4-[(nitromethyl)sulphonyl]-
phenyll-1,3-benzenedimethane sulphonamide.

10. Process for preparing the compounds of formula 1
according to any one of Claims 1 to 6, in which P

25 represents - (CO-NH),-S0,-R, X is a hydrogen atom, m is
zero and n is egual to 2, characterized in that the
compound of formula 2

Ty

NHz SOZ'C HZ'NOZ
T2

N

30
in which T; and T; are as defined in Claim 1, is treated
with a sulphonyl chloride of formula RSO,Cl in which R

is as defined in Claim 1, in the presence of a base.
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- 78 - 9. Conpounds of forrmula 1 according to Claim1l, chosen fromthe
conpounds: N, N - bi s[ 3, 5-di net hyl - 4- [(nltggﬁethyl)sulphonyl] 5
phenyl ] -1, 5- pent anedi an de;

N, N - bi s[ 3, 5- di hret h@ﬂfoqeﬁ nifprormtamr)lm phmyr:pmpounds of formula 1

phenyl ] -1, 8- oci @nseh g dg one 1 s 1 to in. which P
N, N'-bls[4 [(nltronethyl)sul on hen I pentane- ‘di anmi de;” 10
N, N - bi s[ 3, 5- ¥ PREPSERYS [T K @zygm héﬁylr]aseﬁﬁénw PadPAgReALAR de:

m, m‘-gls%g g gbf@i@zyébﬂy[embmﬁet Emlhgw: rﬂb_@wh :&ndpfgﬁnyé]e@uaq, to 2,
, N -bi's et h ltro thyl)su on -

phenyl | -1, 5; bu‘f}é Jd%ég 35 &8 com];g')ouna/ clf 1:lormula 3

3, 5-di net hyl - 4- [(nltronethyl)sulphonyII- phenyl ] -1, 3- pr opanedi ani de;
N, N - bi s[ 3, 5-di net hyl - 4- [(nltronethyl)sulphenyl]

phenyl ] -1, 3- benzenedi sul phonam de; 20

N, N - bIS[3 5-di net hyl - 4- [(nltro net h &) oné -
phenyl ] - 1, 3- benzenedi net han&R Chhdﬁ OprodeNOf or preparing the
conpounds of fornula 1 accordlng to anyeRe of Clains 1 to 6, in which P 25
represents -(CO-NH)[err]-SOJerr]-R X is asaydrogen atom mis zero and n
is equal to 2, characterized in that the cofpound of fornula 2 [err] 30 in
which T[err] and T[err] are as defined in Clai$hl, is treated with a
sul phonyl chloride of fornmula RSJerr]C in which Ris as defined in Claim
1, in the presence of a base. - 79 -

in which R, T; and T, are as defined in Claim 1, is

10 treated with the appropriate N-halosuccinimide in the
presence of a free-radical generator, for example 2,2'-

azobisisobutyronitrile.

12. Process for preparing the compounds of formula 1
15 according to any one of Claims 1 to 5, in which P
represents - (CO-NH),-SO0,-R, X is a hydrogen atom, m is 1
and n is equal to 2, characterized in that the compound

of formula 2

Ty
NH2 SOQ’C Hz'NOz
Tz
20 2
in which T; and T; are as defined in Claim 1, is treated
with a sulphonyl isocyanate of formula RSO;NCO, in
which R is as defined in Claim'1.
25

13. ©Process for preparing the compounds of formula 1
according to any one of Claims 1 to 5, in which P
represents - (CO-NH),-S0,-R, X is a hydrogen atom and m

A



11. Process for preparing the conmpounds of fornula 1 according to any one
of Claims 1 to 5, in which P represents -S(OCQNI—D[err]-SCIerr]-R, X
represents a hal ogen atom preferably chlorine, mis zero and n is equal
to 2, 5 characd®di Peda¥ra tetiala Eonpérirl ofchegamtes izePer i ithathi Eher
Tlerr] and T[ ef¢dpdiies ast dedimeth ingpCaiml, is 10 treated with the
appropriate N-halosuccinimde in the presence of a free-radi cal generator,
for exanple 2,2'- azobisisobutyronitrile. 12. Process for preparing the
conpounds of formula 1 15 according to anyTone of Clains 1 to 5, in which P
represents -(CO-NH[err]-SOerr]-R X' »{a hydrogen atom mis 1 and nis
equal to 2, characterized in th or, paugepindormula 2 [err] 20 in
which T[err] and T[err] are as def ney daim&, fs treated with a

sul phonyl isocyanate of formula RSO erT|1 in which Ris as defined in
Claim1l. 25 13. Process for preparing the '€onpounds of formula 1 according
to any one of Clains 1 to 5, in which Prepresents -(CONH)[err]-SOerr]-R,
X is a hydrogen atom and m - 80 - andOn are equal to zero, characterized
in that the conpound of fornula 10 [err] 5 in which T[err] and T[err] are
as defined%n Caim1, is treated with a sul phonyl chloride of formula

qu i; r] CIP, i niﬂh?l@hcﬂ TS 3 def a@edaisnd@fgh@uflini @lb:iﬁ‘l preseneeedied base.
. rocess_.aor r ring t conpou (0] or a accordiln 0 any
one of d ains q;?% %1gpﬁgaﬂp¥ﬂ ﬁﬂforlgg o? %ormu a %%Oﬂ: , 1n whic %

is as defined in Claim 1, in the presence of a base.

10 14. Process for preparing the compounds of formula 1
according to any one of Claims 1 to 5, in which P
represents - (CO-NH),~-S0,-R, X 1is a hydrogen atom, m 1is
zero and n 1is equal to 1, characterized in that a

compound of formula 4

15
T1
R-SOz~NH S-CH,-NQ2
TZ
4
in which R, T; and T; are as defined in Claim 1, 1is
treated with an oxidizing agent such as m-chlorobenzoic
20 acid.

15. Process for preparing 3,5-dimethyl-4-
[ {(nitromethyl)sulphonyllaniline by basic hydrolysis of
N-[3,5-dimethyl-4-[ (nitromethyl)thio]phenyl]acetamide,
25 characterized in that the N-[3,5-dimethyl-4-
[ (nitromethyl)thio]lphenyl]acetamide is obtained by
reacting nitromethanesodium of formula NaCH;NO, with
4-acetamido-2, 6-dimethylphenyl thiocyanate.

T 0 R



represents -(CO-NH)[err]-SOJerr]-R X is a hydrogen atom mis zero and n
is equal to 1, characterized in that a_c§qrqynd of fornmula 4 15 [err] in
which R T[err] and T[err] are as definediin Caiml, is treated with an
oxi di zi ng agerit6 sudresess civormbereoing 2the actmpoursds &f ofessula (11 or
preparing =g et hyl - 4 [ thyl ) sul phonyls] ani |4 asi c
hydr ol ysi s Ofﬁéﬁ%%%%%?nggh?ﬁ¥4gﬁgn%¥?g%§ﬁ%ﬁ)%hiB]% gn?ﬁ]é%gsg€¥%£,§25
char act eri zed repygsents Hhte radigal (N3, 5- di net hyl - 4-

[ (nitronmet hyl)thio] phenyl]acetam de IS obt ai ned by reacting
ni t romet hanesodi um of fornmula NaCH2ZNO2 wi t h 4-acet am do- 2, 6-di net hyl phenyl
t hi ocyanat e. - 81 - 16. Process for prepi;ing t he_conpounds of formula

ad 9, represents the

7 /2 i ch !
o | -&omand n is equal
égﬁa%rnﬁﬂgﬁg Ee?f-—lo i n which

(1) according to any one of Clains 1,

radical (ii): [err] 5 u iscé.(AXc%BIpﬂ-‘f

to 2, characterized in that a conpound
T[err] and T[err] are as defined in Claim}, is treaXedWwith a dichloride
of formula 5 15 d- (g0 A[err]-cod 5 in which A

and u have’the sane meanings as in Caiml, in the presence of a base, the
nolar ratio of the 20 conpound of forrmula 2 to the conmpound of formula 5
being at | eastuefwal,tR ZeptéseREsCashyi@ogerepraidnGiriden cDspegads eb

formila (1) 2, characterized in that a compound of formula 2

Ty
NHz SOz'c Hz'NOz
T2
2
10
in which T; and T, are as defined in Claim 1, is treated
with a dichloride of formula 5:
15 Cl-(CO-A),~-COC1l

3
in which A and u have the same meanings as in Claim 1,
in the presence of a base, the molar ratio of the
20 compound of formula 2 to the compound of formula 5

being at least equal to 2.
17. Process for preparing the compounds of formula (1)

according to any one of Claims 1, 8 and 9, in which P

25 represents the radical (iii)

) Y



according to any one of Clains 1, 8 and 9, in which P 25 represents the
radical (iii) - 82 - [err] X represgnFE a hydrogen atom and n i s equal
to 2, characterized in that a conpound of“fornmula 2 5 [err] in which T[err]
and T[err] are as defined in Claim1l, is tfgated with a dichloride of
formula 10 d-SOerr]-A-SJerr]-d 6 i e presenceé of @ base, the nolar
rati o of the 15 conpound. {oramyl. ud gt formula 6 being at
| east equal to 2. 18. Pr o§£)§smf§§?2 ﬁrep t%gég'grmouﬁ s of formula (1)
according to either of Cains 1 and 7, 1n\which P 2 reptresents the radical
(ii) [err] X represents a hydrogen atom nTys equal to 2 and u is 25 equal
to zero, characterized in that a conpound of forrmula 2 - 83 - [err] in
which T[err] and T[err] are as defined in daiml, is treated 5 with
trichlorometh te | re e a,basg, nokar ¢atio of
t he conmpound gdf ?gir)%%ggg?o?t F\lgd?%?gﬁl o?gér;rﬁet héy}fd ch o?%f oér&rrlgatle lﬁgi n%' at

| east equal t GRRTrafyerd zeshdindd@t iBc SOreewpesiofi SerEsAdr 2si ng, as active

5
Ty
NH2 SO,C Hz'NOz
T2
2
in which T; and T, are as defined in Claim 1, is treated
with a dichloride of formula
10

Cl-S0,-A-S0,-Cl
6

in the presence of a base, the molar ratio of the

15 compound of formula 2 to the compound of formula 6

being at least equal to 2.

18. Process for preparing the compounds of formula (1)
according to either of Claims 1 and 7, in which P

20 represents the radical (ii)

1 * 0
-CO-(A-CQ)u-NH S(O)n*CIJ-N.* .
' X
Tz

X represents a hydrogen atom, n is equal to 2 and u is
25 equal to =zero, characterized in that a compound of

formula 2

A



principle, an effective anount of at |east one conpound according to any
one of Clainms 1 to 9, in conbination withh one or nore pharnmaceutically
acceptabl e vehicles. 15 20. Pharnaceut’i “conposition according to Caim
18, characterized in that it is in the formof imediate- rel ease tablets,
controlled-rel ease tablets, gelatin capsyles, I nj ectabl e sol utions, creans
or eyedrops. 20 21. Use of a conpound dording to one of Claims 1 to 9 for
t he preparation of a nedicinal N\ ntended to inhibit aldose
reductase. 22. Use of a conpolihg AFmB@eChaNGs Caims 1 to 25 9 for
the preparation of a nedicinal produesli ntended for the treatnent of

di abetic conplications such as cataractsT,retinopathies, neuropathies,
nephr opat hi es and vascul ar di seases.

2

in which T; and T, are as defined in Claim 1, is treated

5 with trichloromethyl chloroformate in the presence of a
base, the molar ratio of the compound of formula 2 to
the trichloromethyl chloroformate being at least equal
to 2.

10 19. Pharmaceutical composition comprising, as active
principle, an effective amount of at least one compound
according to any one of Claims 1 to 9, in combination

with one or more pharmaceutically acceptable vehicles.

15 20. Pharmaceutical composition according to Claim 18,
characterized in that it is in the form of immediate-
release tablets, controlled-release tablets, gelatin

capsules, injectable solutions, creams or eyedrops.

20 21. Use of a compound according to one of Claims 1 to
9 for the preparation of a medicinal product intended

to inhibit aldose reductase.

22. Use of a compound according to one of Claims 1 to
25 9 for the preparation of a medicinal product intended
for the treatment of diabetic complications such as
cataracts, retinopathies, neuropathies, nephropathies

and vascular diseases.

A



