28C 52 137T DR KARL THOVAE GVBH Case 5/903 D 7950 BI BERACH 1
Dr. Ff"/ Kg* Foreign filing text New substituted bis-(4-am nophenyl)- sulfones
_theﬁpreparation t hereof and their use as pharnmaceutical conpositions
US-&52.;885. 899 describes the corrpound bi s= Q4=aninophenyl)-sulfone_mﬁié%
has amsinhibiting effect on the growh of bacteria, mycobacteria and
pl asmedi a.- It hag@8go®2baanTiound that the new substituted
bi s- (4- am nophenyl,) - 0 ral formula [ERR he acid addition
salts thereof, pé figék%r&§6p§§ %ﬁ%@iologically agg pt§2$g%acid addition -
salts thereof, hBv@950QpBIBERAGHOLOgI cal propertiePrp@/Kpul arly in terns of
their tolerance and their inhibiting effect on bagguian BGQRACHELKEa and
pl asnodia. In general fornula | above Rl represents a hydrogen atom an
al kylz:group with 1 to 7 carbon atons or a cycloal kyl group with 3 to 7
carbofi atons, R2 repr esentfew S\l ODEINEEd 05l ©+ (Sraml koph@mplp-with 1 to 3
carbon atons, R3 represe | Kyl am ngcar boay déa'k | am no-
- 2 - carbonyl, N-cycl oaty Aacis BRH——a et ro—e-at- Kyl am no,
di al kyl am nocar bonyl al koxy,use kas aphaomacen t bogl  conpdsit bomsosul fonyl , -
hydroxyal kyl, alkyl- cgbanyl 36878982 4ekl-rQbed kNeY YoiPoudiaOWiser . 1T [err]
and [err] represent hydrogen atons, a hygrox¥ .

(4-aminophenyl) -sulfone which has an inhibiting

. - effect on the growth of bacteria, mycobacteria
o and plasmodia.
- It has now been found that the new substituted
bis-(4-aminophenyl)-sulfones of general formula

HN (1)

and the acid addition salts thereof, particularly
o the physiologically acceptable acid addition salts
~ thereof, have superior biological properties particularly
- in terms of their tolerance and their inhibiting
effect on bacteria, mycobacteria and plasmodia.
' In general formula I above

Rl_represents a hydrogen atom, an alkyl group with
1 to 7 carbon atoms or a cycloalkyl group with

3 to 7 carbon atoms,

R2 repfesents a hydrogen atom or an alkyl group
with 1 to 3 carbon atoms,

R3 represents a nitrile, alkylaminocarbonyl, dialkylamino-

e e e e C e———— — . — - - . . - . - - -



or hydroxycarbonyl al koxy group or, if [err] represents an al kyl or
cycl'oal Kyl group and [err] represents a hydrogen atomor an al kyl group, it
may al so represent a halogen atomor a trifluoronethyl, nitro, am no,
anmihos@l f onyl , ami nocar bonyl, afkyl," carbaxy ar al koxycarbonyl group ang§§§§
represents a hydrogen atomor, if [err] and R2[err] both represent hydr
atomB¥and [err] ¢arbbay?, pRStyEDOalRPLESRRYIaRiNEELAEBONRL QMM Dky RaRYHBOXY

, . t d | k
O oun, w15 T Ra PRI SRES3E R RO B ERaB R B R AR KSR K n Y1 RRE Y s
[err] and [err] ®el&onydfodéabkylamihosuhfanyl] hpdBosyabbylat akkydnd t he
cyci oal kyl part 3§¥b89§i9i9mi58§1§y¥ooz SikPQ?aithBgfgng present invention
S O or a abo

thus relates to the new conpoun genera ve, the acid
addhg;on salts thereof, particularly the acid addition salts thereof with
physiol ogi cal | y @ggepfaR) eah@0rgapepreseftJRFIE03E6hUSLORNEYr HORPEELER!

conposi tions contaiji hese, c ounds_or the physiol ogically acceptable
acid addition sa?fsﬂ¥ﬁg?§%?a Rﬂngﬁﬁfg?ﬁgaﬁﬁ?PBn thereof. This invention

further relates to the new conbi nati ons of the new substituted

bys(4-aninopheny$ - fglﬁonggg?%sgﬁggr bsggkg¥L§¥lcgggggl?g%jéﬁggshysiof

| ogi cal |y acceptable aci 8 a I On sa _
di hydrof ol i ¢ aci @feBycrepeesentsi aohydueniensapomi ast Aandhkylt grauPhopri m

or trimethoprim germyathyss. rEYre8¥nef achalByenOhtbhicotchi 81 asrohethol,
A ' nitro, amino, aminosulfonyl, aminocarbonyl, alkyl, '
carboxy or alkoxycarbonyl group and

R4 represents a hydrogen atom or, if R1 and R2

both represent hydrogen atoms and R, in the 2 position -
represents a halogen atom or a hydroxy group, R4

may also represent a halogen atom or a hydroxy

or alkoxy group, . '

whilst the alkyl parts mentioned in the definitions

of the groups R3 and R, hereinbefore may each contain

1 to 3 carbon atoms and the cycloalkyl part may
contain from 3 to 7 carbon atoms.

The present invention thus relates to the
new compounds of general formula I above, the acid
addition salts thereof, particularly the acid addition
salts thereof with physiologically acceptable inorganic
or organic acids, pharmaceutical compositions containing
these compounds or the physiologically acceptable
acid addition salts thereof and the preparation
thereof.

This invention further relates to the new
combinations of the new substituted bis(4-aminophenyl)-
sulfones of general formula I above and the physio-
logically acceptable acid addition salts thereof



groups Rl.to R4 gi ven herei nbefore, RL may represent a hydrogen atom a

nethyl ethyl n-propyl, isopropyl, n-butyl, isobutyl, n-pentyl, isoanyl,
n-hexyl n- heptyl cyclobutyl cyclopentyl cycl ohexyl or cycl oheptyl -
grouyp, R? may represent a hydrogén atomor a-teghyl, ethyl, n-propyl or Y4
i sopropyl group, R3 may represent a cyano, nethylan1nocarbony|

et hyl & nocar bonyl , wu&hpaoﬂﬁhmﬂmm@m&nmomwLd4heﬁﬂdﬁdsﬁninhleHdKNBdch

diethylaninocarbony I n r qnﬁ| nocarbonyl
N- net hyl - cycl openty%l ngqu“%g?‘ nyrg (I%I-%ai“{én cycl}# r%ttexy'% an not lﬂ%nyl

N- et hyl - cycloheptﬁﬁa#WﬁGGaﬁﬁenyl N- et hyl - cycl ohexyl ami no- carbonyl

met hyl am no, ethyl am no, ByDieR y'@“é&%mﬂl@ﬁf@%éﬂrﬁmnﬂf@{$%@@

di et hyl ami no, diisopropyl afi nc N-ne et hyl am no, N-ethyl-n-propy an1no
di net h¥l ani nocar bon§EREPFoRy, t@ &hﬂ%ﬁ%mﬁ%ﬁ%xy,
2-di hyl am nocar bonyl et hoxy, 2- dlethylan1nocarbonyl et hoxy,

nmet hyl am nosul fonyl | et hyl am nosul f on so Ianlnosulfo I
di met hyl ami nosul f ondn, ™ X'elrﬁﬁrﬁﬁieﬁ&st?ly#'é’ o nfl-hﬁr'txéyvet hyl ,

2- hydr oxyet hyl , 1- hydpmmpgﬂopybop&o@wdnoxyﬂmmxﬂh x&ﬁ&qﬂyﬁutnﬂgéntyl,

et hyl carbonyl, n-prgq boRVhe %?Q €%% relels I

nmet hoxynet hyl , 2- net%xg&g?hyﬁ fﬁq& net YQZ é?n%xyet é?éHB §fw

propoxynet hyl , 2-n- SYéé@%?éﬂﬂyPr FW@&Q@FPH?QdﬁB%?H%ﬂbonyI met hoxy,

2- hydroxycarbonylethoxy, 3- hydroxycarbonyl propoxy, 2-di met hyl am noet hoxy,

2- dlethylan1noethox¥ trifluoronethyl, nitro, am.no, am nosulfonyl, ani no-
Ry

car bdtyl , net hyl Ray, IEPEEFent S HYdRAgen A4RF\PT A btk LRIFRN L /
et hoxycar bonyl, n- pneporpgdr banysopropyl4 group,

R3 may represent a cyano, methylaminocarbonyl,
-ethylaminocarbonyl, isopropylaminocarbonyl, dimethylamino-
carbonyl, diethylaminocarbonyl, di-n-propylaminocarbonyl,
N-methylethylaminocarbonyl, N-methyl~cyclopentylamino-
carbonyl, Némethylfcycléhexylaminpcarbonyl, N-methyl-
cycloheptylaminocarbonyl, N-ethyl~cyclohexylamino-
carbonyl, methylamino, ethylamino, n-propylamino,

- isopropylamino, dimethylamino, diethylamino, diisopropylamir
N-methyl-ethylamino, N-ethyl-n-prbpylamino,

, dimethylaminocarbonylmethoxy, diethylaminocarbonylmethoxy,
2-dimethylaminocarbonylethoxy, 2-diethylaminocarbonyl-
-ethoxy, methylaminosulfonyl, ethylaminosulfonyl,
isopropylaminosulfonyl, dimethylaminosulfohyl,
diethylaminosulfonyl, hydroxymethyl, l-hydroxyethyl,
2-hydroxyethyl, l-hydroxypropyl, 3-hydroxypropyl,
methylcarbonyl, ethylcarbonyl, n-propylcarbonyl,
aminomethyl, 2-aminoethyl, 3-aminopropyl, methoxymethyl,
2-methoxyethyl, ethoxymethyl, 2-ethoxyethyl, n-
propoxymethyl, 2-n-propoxyethyl, hydroxy, hydroxycarbonyl-
methoxy, 2-hydroxycarbonylethoxy, 3-hydroxycarbonyl-
propoxy, 2~dimethylaminocethoxy, 2-diethylaminoethoxy,
trifluoromethyl, nitro, amino, aminosulfonyl, amino-
carbonyl, methyl, ethyl, n-propyl, isopropyl, carboxy,
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl



or isopropoxycarbonyl group or a fluorine, chlorine, brom ne or iodine atom
and R4 r8presents a hydrogen, fluorine, chlorine, bromine or iodine atom or

a hydroxy, nmet hoxy, ethoxy or n- propoxy group. Preferred conpounds of
generalzfornul a | above are those wherein Rlgrepresents a hydrogen atom ggi%}

al kyl .group containing 1 to 7 carbon atons or a cycloal kyl group contai ni
4 to™W™ carbon at oo, 1§2ptqso:eysemﬂsoﬂyhyglrogpnoﬁtarrfnmommst hyhlgr bne, R3

represents a nitr t nocar bonyl

cycl ohexyl - nethyl%%gm%ﬁg %% ﬁét%g$ ﬂ% di met hyl - am no,
d|nethylan1nocarbony|nethoxy, hydroxynethyl hydr oxyet hyl , nethylcarbonyl
am nocar bonyl or ﬁﬁtggﬁf?géﬂﬂé 'Ry dr éeﬁ'fffhoﬁgﬂe cHQBPlﬁS rﬁf?ﬂ%?ﬁoxy

hydr ogen. at ons represent_ a r oX roxycar
group-or, if [err?rr%ﬁﬁb%%n?§°%ﬂ°él%yPY6¥°E¥cIESFR?FYgr85%°§ﬁd°ferr]

repre?énts a hydrepgsropdeym groap et hyl group, [err] may al so represent a
chlorine or bromne atomor a nethyl, trifluoronethyl, nitro, am no or

am nocar bonyl group and R4 represents a hydrogen atomor, if [err] and
[err] both represent hyBrefenredorenpounfierof genchal2fpowilaoh represents

a hydroxy group ogbgvghgpélgﬁo%é PLOFLPg atom R4 may al so represent a
chlorine or brom ne atom or ydr oxy. or met hoxy group. However, the

particularly preferred conpounds of general fornula | are those wherein RL
represents a hydrngeﬁegiegénea 3|KYHr3§QHpaﬂbhb an alkyl group containing

A _ - 1-to 7 carbon atoms’ or a cycloalkyl group contalnlng
4 to 7 carbon atoms,

R, represents a hydrogen atom or a methyl group,

.R3 repreSents'a nitrile, methylaminocarbonyl,'N-
cyclohexyl-methylaminocarbonyl, methylamino, dimethyl-
amino, dimethylaminocarbonylmethoxy, hydroxymethyl,
‘hydroxyethyl, methylcarbonyl; aminocarbonyl or
methoxymethyl group

or, if Ry and R, both represent hydrogen atoms,
R3 may also represent a hydroxy or hydroxycarbonylmethoxy
group

or, if Rl represents an alkyl or cycloalkyl group

and Rz_represents a hydrogen atom or a methyl group,

R3 may also represent a chlorine or bromine atom

or a methyl, trifluoromethyl, nitro, amino or aminocarbonyl
group and

R4 represents a hydrogen atom or, if R1 and R2

both represent hydrogen atoms and Ry in the 2 position
represents a hydroxy group or a chlorine or bromine
atom, R, may also represent a chlorine or bromine

atom or a hydroxy.or methoxy group.



1 to 3 carbon atoms or a cycloal kyl group with 4 to 7 carbon atons, R2
représents a hydrogen atomor, if [err] represents.a nethyl group, [err]

may al so represent a nmethyl group, R3 in the 2 position represents a
chlorime or bromine atomor a nethyl,” trifluerenethyl, hydroxynethyl,
hydroxyet hyl, nethyl am no, dinethylam no, cyano or nethyl carbonyl group ang
R4 represents-a hydrogen Edwewrerccoheli par t bcthar lnpvepnéfenréliecompoangpounds
ar e obt-ained by th (%éﬁg@gp Jele gef:ng fﬁgggtaggﬁggna conmpound of

err

general formula [E erern Terr] and are as heéerei nbefore defined,'
one of the.groups A or B represents a nitro group and the other group A or

B represents a [ ER GFépifesdhEs &l hdFdderNaedR] Tandhexds §86GHNAEERT €

- 6 - defined, or alko represents a nitro grou T?e eductlon,lﬁ

conveni ently carried ut3 i FREPUY| 3%AMS L x?ﬁ$%°6 k%il?éﬂ?? ¥4th as water,
met haffol , et hanol , gltasidlcanedsn cattemsl, et hyl acetate, dinethylfornmam de,
wat er / et hanol or water/tetrahydrofuran in the presence of a reducing agent,
e.g. with hydrogen in the presence of a hydrogenation catal yst such as
Raney ni ckel meﬂiR§nnepr¢séﬂEsﬁanﬂyﬂﬁngmmlatamtbrneiﬁkklsuepresehtsn, tin

or zinc-in the pre jdsu Sa e peBLRELALOL RERRLE acid,
with salts such as??@%ﬂ% :ﬁ%ﬁéai el?ztchargl??chl orPde%_ﬁygro- chf’gfii.c acid or
sodi um di t hi oni te i9FQ4Rr presence
_Kgg ' ' . Rs in the 2 position represents a chlorine or bromine
atom or a methyl, trifluoromethyl, hydroxymethyl,

hydroxyethyl, methylamino, dimethylamino, cyano
. or methylcarbonyl group and '

” R, represents a hydrogen atom.

According to the invention.the new comgounds
are obtained by the following processes:

a) Reduction of a compound of general formula

O R3

A ,@_ S0, / \ B . (IT)
P

R

4

wherein

Ry and R, are as hereinbefore defined,
one of the groups A or B represents a nitro group
and the other group A or B represents a

Rl\\

d

2

N group, wherein Ry and'R2 are as hereinbefore
R



of a base such as sodi um hydroxi de solution or pyridine or with hydrazine
in tHe presence of Raney nickel, at tenperatures of between 0 and [err],
preferably at ambient tenperature. b) Ceaving one or two protecting
groeps #rom a conpound of general forhula [ERRE wherein [err] and [err] arg
as herei nbefore defined, E represents an am no, alkylami no or cycloal kyl -
am nogroup prot ectgdebied, P65t §85bNPe E@EQnt\.‘é'h?r RliRcbhgrablpy! part may
contain from1l to 7 carbon atgns and {he cycloal kyl part ray contain from3
to 7 carbon atons, or all€rFedgFbipn 1S-°?“Yeﬁﬁéﬂéiﬁ Ferrfedn@utedn are as
her ei nbef ore defi ned, sabdeftr 6praiebhseadbfagbloegtsuBueht aenaklty rhr ot ect ed

by a protecting grou at _ on f.the_qr s_E.aqr t _represent
one of the above-né%??%%@ 1gr8%§§§%%bt§%$Eaagya§e§$§t8%%.ﬁggéggap?°§gﬁggb|e
protegting groups odémetkypforsamidg,gvatips/ebhanoli onawhyergtetrahydrofaran
groups: e.g. hydrolyhi esl! ¥regohuabbe BY PLAGLERY HHGHRS 8UGh @chne acetyl,
propi onyl, benzoyl, p-toluenesul fonyl, nmethanestlfonyl or éthoxycarbonyl
group, or hydrogend¥§5egen| iy reeobaepengeoffsashvAragenpsipensptadystp. -
Any protecting grouguesesdlsi Ranegf aiekby, splatiatin By brdnekisnychargoa,th
an acid such as hydrochloric sulgﬂurlc.or phosghorlc,a0|d or. wth a base
such as sodi um hydr'dkFie™eFabst 8eSh (RFhTEPBY; §&Nj Rra2inc in the presence

of an acid such as hydrochloric or acetic acid,

2

_ with salts such as iron(II)sulphate, tin(II)chloride/hydro-
&a’_ chloric acid or sodium dithionite in the presence
. | of a base such as sodium hydroxide solution or
pyridine or with hydrazine in the presence of Raney
‘nickel, at temperatures of between 0 and 50°C,
preferably at ambient temperature.

b). Cleaving one or two protecting groups from
a compound of general formula

(III)

Ry

wherein

Ry and R, are as hereinbefore defined,

E represents an amino, alkylamino or cycloalkyl-~
amino group protected by a protectihg group, wherein
the alkyl part may contain from 1 to 7 carbon atoms
and the cycloalkyl part may contain from 3 to 7
carbon atoms, or a
RI
v
2

N group
R _



sui tabl e .sol vent or m xture of solvents such as water, water/nmethanol

et harfol , “wat er / et hanol , water/i sopropanol or water/di oxan at tenperatures
of between -10 and [err],. preferably at tenperatures of between anbient
tenperature and the boiling tenpbrature of the reaction m xture, or by
hydrogenol ysis, e.g. with hydrogen in the pregenpe of a hydrogenation

cat alyst such as pal |l adi um charcoal in a suitable solvent such as nethanol

et hanol , gl aci al a%btalacmﬂda%hhl Azl Alse heHePrle fAr diget indd or mam de at
tmmaaUﬂesofbm: en 0 a arF preferably at ambient tenperature. c)

In order to preparé‘n onpounds of general formula | wherein R3 represents a
cyano group: DehydrationGote@resepmsndnohmganeg&bu@ommﬁnbddﬂﬂﬂ protetted

wherein [err] and %@r e%%lgge%§§% fo'i)%td%ft' r].%%s Trb%edg{?/ al ion is

conveniently carri t'i Ng agent suc osp or us
pent oXi de, concentgapévssm puG ousti & eppesente eaeulqfhdiiec agwe-mentioned

t hi onyl chl ori de, EgggggrﬁgogéﬁQQbog&dg ptdtlddvinghlg¥iduls, phosphoric acid

or dicycl ohexyl carbodi - imde, optionally in a solvent such as net hyl ene
chloride, pyridine or §HP§P§H§n£§R§eGF1Pﬁ S OB S & epthen PIANRRK NG ng

agent used such aSgtrbu@&ylco@hle@.rtu%amboww @romhiwrgmxps, e.qg.
sul furyl chl ori de, 8 ﬁ or| agld at h W% res of betmeen q}and 100C,
but preferably at 8988 3f EECYaR S BT
reaction nay al so ke ther laetétgllt \prbmmnyd,schlermuyl, p-to_luenesulfonyl,
(s methanesulfonyl or ethoxycarbonyl group, or hydrogeno-
o lytically removable groups such as the benzyl group.
Any protecting group used is preferably split
off by hydrolysis, e.g. with an acid such as'hydrochloric,
sulphuric or phosphoric acid or with a base such
as sodium hydroxide or potassium hydroxide in a
suitable solvent or mixture of solvents such as
water, water/methanol, ethanol, water/ethanol,
watér/isopropanol or water/dioxan at temperatures
of between -10 and 120°C, preferably at temperatures
of between ambient temperature and the boiling
temperature of the reaction mixture, or by hydrogenolyszs,
, e.g. with hydrogén'1n the presence of a hydrogenation
(& catalyst such as palladium/charcoal in a suitable
solvent such as methanol, ethanol, glacial écetic
acid, ethyl acetate, dioxan.or dimethylformamide
at temperatures of between 0 and 50°C, preferably
at ambient temperature. '

€¢) In order to preparé compounds of general formula
I wherein R3 represents a cyano group:

Dehydration of a compound of general formula

CONH,,
P
HoN S0, 7 "\ N
N (IV)
= R
2
R



d In order to prepare conpounds of general formula | wherein R3 represents
a hydtoxycarbonyl al koxy or di al kyl am nocar bonyl - al koxy group: Al kyl ation of
a conmpound of general fornula [ERR] wherein [err] and [err] are as

her gi nbef ore defined, 'with a conpound’ of general fornmula [ERR] wherein Ak
represents an alkylene group with 1 to 3 carbgn_atons, -9- [ERR
repred®nts a hydroxy, al koxy or dialkylam no group mherein t he al kyl part
may contain 1 to 3wﬁ§£€99 atons, and X represents a nucl eophilically
exchangeabl e group such as a chlorlne or bromi ne atom optionally with
subsequent hydrol ysis. TRerr Bacand8nRysapechsr horg inhefose defingda sol vent

such as di et hyl et her, te@héhﬁéh9ﬁﬂhéﬁondhQXéanEﬁEQﬂQQ& catbaeal oykyridine
or dlnethylfornan1de tlog§||¥56H8 éa base such as,  sodj um hydri de
t

pot assi um hydri de, VhbR a2sP@ 9gntpsnghs e PhEsPhALISK PEateKide,
t enperat ures of beeuaeeneraaéd[sambhuaﬁefaeabbypatoaﬁbneahlpaanebature The

optional subsequen ref,erab rried _out,ei.ther with an
agld such as hgdrogﬁg g#xéhfﬁﬁﬁ}gﬁ15ﬁhg§bé8?ﬁ8‘8? PFVEH F6§8étic acid or
with a base such asutﬁdrnhchydrédédepbospboaisiacﬁﬂydroﬁu¢yclphaxyabaabb@i-
sol vent such as wajgfge WabgtiBRANZHOn StEa&ghnt“@héhlﬁhhﬁgehylene

materllsopropanol
chloride, pyridine or chlorobenzene or in an excess

of the dehydratingfagent'used such as thionyl chloride,
W, . phosphorus oxychlofide, sulfurylchloride, or phosphoric

acid at temperatures of between 0 and 100°C, but

preferably at temperatures of between 20 and 80°C.

However , the reaction may also be carrled out without

a solvent. '

d)  In order to prepare compounds of'general formula
I wherein R, represents a hyd:oxyqarbonylalkoxy
or dialkylaminocarbonyl-alkoxy group:

Alkylation of a compound of general formula

OH

wherein
Rl, R, and R, are as hereinbefore defined,
with a compound of general formula

. X - Alk - CO - R (V1)

5
wherein )
Alk represents an alkylene group with 1 to

3 carbon atoms,



or water/dioxan at tenperatures of between [err] and [err], e.g. at
t enperatures of between anbient tenperature and the boiling tenperature of

the reaction mxture. e) In order to prepare conpounds of general fornula
wherein [err] represents an ani nocarbonyl, ~algkyl am no- carbonyl, @
di al:kyl am nocar bonyl or dlalkylan1nocarbonyl al koxy group: Reaction of &
conpound of general fornylae Eggents algydWBﬁggL%%k%%&bgﬁaﬁqali&&gmid%re as

nyaroxycar bonyl - SrRB, YBFERR BheaaLERY: PAE UBAY, KOPFELANAr 661 3 with an

am ne of general ¢arbohaaf&R) ahéreln [err] represents a hydrogen atom or

an al kyl group Conta'n'Qgré?EgsénEQrQoﬂugigggpgﬁdcggﬁg]ﬁ éﬁ%ggbiethe

hydrogen atom or an al kyl cont ai nlrng
reactive derlvaI|%@%“Eh%ﬂ@hfasThechbacthanorsbcomvaﬁlanbmy carried out in a

sol Vent such as net hyl egge £6hQLL emeﬁlQﬁeéeéjﬁbneaﬁgago&%&@h' ori de,

et her, tetrahydrofuran,_dioxan, benzene, tal uene etonitrile or
di met hy! f or mami de, opt|%ﬁ%l¥?a?ﬁl?ﬂe15rEE%EEEaBiYaﬁaEEFéda@ﬂtvanlng agent

or a dehydrating agsslvert gsuch abedpéeaynsehef etézksﬁ&ataifa&aate
hhhpné:gCLFLLgiyﬁfﬂﬁ&ﬂborﬂgtﬁéﬁgfl £gahofhosgpgé¥ﬁepggt81me%hylformam1de,
_ optionally with a base such as sodium hydride,
potassium hydride, potassium carbonate or potassium
'¥Mf - tert.butoxide at temperatures of between 0 and
L 75°C, preferably at ambient temperature.

The optional subsequent hydrolysis is preferably
carried out either with an acid such as hydrochloric,
sulphuric, phosphoric or trichloroacetic:acid or '
with a base such as sodium hydroxide or potassium
hydroxide in a suitable solvent such as water,
water/methanol,.etpanol, water/ethanol, water/isopropanol
o?'water/dioxan at temperatures of between -10°C
and 120°C, e'g. at temperatures of between ambient
temperature and the b0111ng temperature of the
reactlon mixture.

e) . In order to prepare compounds of general formula
I wherein R, represents an aminocarbonyl, alkylamino-
carbonyl, dlalkylamlnocarbonyl or dialkylaminocarbonyl-
alkoxy group:

Reaction of a compound of general formula

/ 1
BN 50, /4 '\ N\ (VII)




carbodiimde, N, N -dicyclohexylcarbodiim de/ N hydroxy.succini m de,

N, N - carbonyld||n1dazole or N,N -thionyldi- imdazole or
friphenylphosphlne/carbon tetrachloride or an agent which activates the,
am no? group, e.g. phosphorus ttichloride, ag}% optionally in the pr esenc
an |norgan|c base such as sodi um carbonate a tertiary organic base s

as trlethylam|u3¢H Jggﬁdlne ‘whi ch may sinultaneously serve as sol vent, at
t enper at ures of betmeen [err] and [err], but preferably at tenperatures of
between [err] and the @QJ|R§]Quﬂwﬁzeﬁmﬁeasﬁheheiabeﬁene defilnedhe reaction

may al so be carrigf out without a sol vent and furthernore any water
formed during the reac be renoved by azeotropic distillation, e.g

by heating with tol uen 3ﬂﬂqﬁ§/ SRR% adpd %&%ﬂcﬁﬁb?ﬂyhdﬂ¥n@Y@F@¥¥¢ﬁnggEht
such, as magnesi uralémmagmup, ot ecerctsivwedetivativer ehetédn, it may al so
be advant ageous r € ve of a conpound of gener al
formula VI1 or VI I hag“?gaa% %ﬁeetdﬁ%rfe&%/rﬁ% |aI |y and then react this
~derivative with a conpound of general formula VIl or VII. f) In order to

prepare conpounds of general formula | whereig [err] represents a

hydr oxymet hyl , ani normet hyl or 1-hydroxyal kyT- of oup: Reduction of a compound
of general fornula [ ERR] wherein [&Fr] ¥n d\%err] are as herei nbBEBER
defined and [err]" represents a hydroxycarbomny, al koxycar bonyl ,

am nocar bonyl or al kyl carbonyl group, whilst t '

i
Y

o wherein
R6'represents a hydrogen atom or an alkyl
group containing 1 to 3 carbon atoms and
R7_rep:eSents-a_hydrogen atom or an alkyl
group containing 1 to 3 carbon atoms, or ‘the reactive
derivatives thereof. :
The reaction is conveniently carried out
in a solvent such as methylene chloride, chloroform,
carbon tetrachloride, ether, tetrahydrofuran, dioxan,
benzene, toluene, acetonitrile or dimethylformanmide,
. optionally in the presence of an'acid-activating _
agent or a dehydrating agent, e.g. in the presence
of ethylchloroformate, thionylchloride, phosphorus
trichloride, phosphorus pentoxide, N,N'-dicyclohexyl-
carbodiimide, N,N'-dicyclohexylcarbodiimide/N-hydroxy
succinimide, N,N'-carbonyldiimidazole or N,N'-thionyldi-
imidgzole or triphenylphosphine/carbon tetrachloride,
or an agent which activates the amino group, e.q.
phosphorus trichloride, and optionally in the presence
of an inorganic base such as sodium carbonate or
‘a tertiary organic base such as triethylamine or
pyridine, which may simultaneously serve as solvent,
at temperatures of between -25°C and 250°C, but
preferably at temperatures of between -10°C and
the boiling temperature of the solvent used. The
reaction may also be carried out without a solvent



al kyl carbonyl group may contain a total of 2 to 4 carbon atoms. The

reaction is preferably carried out with a metal hydride such as sodi um

bor ohydri de, I|th|un1alun1n|un1hydr|de or di borane in a solvent such as

‘wat ers met hanol, wat'er/methanof, diethyl et , tetrahydrofuran or dioxa \\
at tenperatures of between 0 and [err], preferably at t enper at ures of

betWeen anbi ent t&ﬂ@ef§£ﬁﬁérﬁ89e7QG& watelzfoghehndBqur E%epr%%%
conmpounds of general formula mgereln represents_an 9al éﬁfﬂoalky

group and R2 reprB3¥nPs 5?%98?6 b QFSHFfR@dGc@FéﬁléiaéléﬁanuBd of general
formul a [ERR] whebeimedeing andh[eOLheaéeuQSnaeaewabeEO%epeeahaed

represents an ami Q0 gro and ether mnth t he
car bon aton1betmé£ﬁ ?%e aéiﬁ?e@eﬁfyéﬂg %ﬂ??kd@ gk LﬁuBL Emtéuipééﬁﬁon
atogs or a cycloa?kym¢henelgroape“eth 3to7 carbon at ons. The reduction is.

preferably carrled out iR @h§§'£@§é€1ﬁﬁ'Y@”hagugmsasngEB@QRkﬁgﬁég%nO|

nmet hanol/ water, eth acetate, tetr drofuran or dioxan Wt ent or
catal ytical |y act Q’ E&P%&%r%@eﬂcb%VﬁF?ﬂ depjvativesafhaasompbondne, sodi um

bor ohydri de or IIéfugéhé&aunf&ﬂmmhadVIﬂantvtﬁﬁpfﬁaEHéeﬁeQEtQSB“Be“ 0 and
[err], preferably at anbient represents the nitro group,

the reduction is T&ﬁ??%ﬁn%ﬁ+§1%. %n?%éeﬁﬁ%?yrﬁaFFlEalﬁuFeFﬁvétéHPvent ‘such
as met hanol or etwith axetempownd hof general formula VIII or VII.

(O f) In order to prepare compounds of general formula

I wherein R3 represents a hydroxymethyl, aminomethyl
or l-hydroxyalkyl group: _
Reduction of a compound of general formula

(IX)

" wherein _
Ry R, and R, are as hereinbefore defined
and

R3" represents a hydroxycarbonyl, alkoxycarbonyl,
aminocarbonyl or alkylcarbonyl group, whilst the
alkylcarbonyl group may contaih a total of 2 to
4 carbon atoms.

The reaction is preferably carried out with
a metal hydride such as sodium borohydride, lithium
aluminium hydride or diborane in a solvent such
as water, methanol, water/methanol, diethyl ether,
tetrahydrofutan or dioxan at temperatures of between
0 and 80°C, preferably at temperatures of between
ambient temperature and 70°C.



hydrogen in the presence of a hydrogenation catal yst such as platinum or

pal T adi unm charcoal and under a hydrogen pressure of O to 5 bar or with a
conpl ex netal hydride such as |ithium alum nium hydride or diborane at

t enpefatures of between O and [err], preferably at anbient tenperature.
L i i.a conpound of general fornmula X represents the am no group, the
reddttion is c@ri d orderarto prlepare compbimdad\cfiitgrgremad! Formudasol vent
such as net hangl ngJ / I t r.ahydnQfjur . ' with a conpl ex
nmet al hydri de §ug#£gt§q?ogm%\g%%%gﬁ§§% 2‘ %ﬁ"ﬁg{]t rﬁrﬁ%@nﬁqﬁt}m hydri de at

t enper at ur es oBrEPVERY Rarerresentsha hydafageablatam: anbi ent tenperature.
h) I'n order to preparRaueien s &f PG (o e dairdiu12t | east one
of the radicals [err] or [err] does not represent a hydrogen atom and [err]
repr.esents a hal ogen atom or an al kyl am no, dial kyl am no, hydroxyal kyl ,

am noal kyl , al koxyal kyl, hydroxy, am no, i fluoro- nethyl or al kyl group:
Reduction of a conmpound of general fornmul@ [ERR] wherein [err] and [err]
have the neani ngs gi ven heretr~gbefore fo r] and‘LgﬂéJ with the proviso
that one of the radigﬁls sents “an dl kandy) group with 1
to 7 carbon atons an < Bg€n atom or an al kyl ani no,
di al kyl am no, hydroxyal k) noal kyl \ al k yalkyf>~ﬁydroxy, am no,

trifluoromethyl or al kyl group, wherein al kyl par® may contain 1 to 3
carbon atons. The reduction is preferablﬁacarried out in a solvent
. _ _ _ 4
' wherein '

R, and R, are as hereinbefore defined,
L represents an amino or nitro group and
Rg and Ry together with the carbon atom between
them represent an alkylidene group with 1 to 7
carbon atoms or a cycloalkjiidene group with 3
to 7 carbon atoms.
The reduction is preferably carried out in
a suitable solvent such as methanol, ethanol, methanol/
water, ethyl acetate, tetrahydrofuran or dioxan
with nascent or catalytically activated hydrogen
or with a hydride such as diborane, sodium bordhydride
or lithium aluminium hydride at temperatures of
between 0 and 50°C, preferably at ambient temperature.
If L represents the nitro group, the reduction
is particularly advantageously carried out in a
solvent such as methanol or ethyl acetate with
hydrogen in the presence of a hydrogenation catalyst
such as platinum or palladium/charcoal and under
-a hydrogen pressure of 0 to 5 bar or with a complex
metal hydride such as lithium aluminium hydride
or diborane at temperatures of between 0 and 50°C,
rreferably at ambient temperature. '
If L. in a compound of general formula X represents
the amino group, the reduction is carried out particularly



such as net hanol, ethanol, ether, tetrahydrofuran or dioxan with a suitable
reduction agent such as a netal hydride, e.'g. with [ithium al um nium

hydri de, w th sodi um bis-(nethoxyethoxy)-al um ni um hydride, wi th sodi um
berohydride in the presence of' a lewis - 1314- acid such as al um ni um
chlgride, titaniun(lV)chloride or cobalt(ll)chloride, with sodi um
boTUhydrlde i nafivenprgeensdyofint ai Sblvenicsuch asi metheavle nethapol/

pyridine, wit hwggeer a@et%hga a&a&qhn%trhwlwla | daendl t:%ﬂm@atures of
between [err] an err erably at ten%Fratures of err] and

t he- boi | i ng teﬁﬁ&ﬁ&tﬂyéréﬂetﬁ§°§oP§eﬁPd& °FPh¥@E&F&|H§ #& &% nvention
a conmpound of gepfiaiumOhFaride bt @emperaduMeer Q:IfnbbtWehnr @presents an

al koxycar bonyl _or, al koxycar bonyl_al k r.ou this,.m verted by
hydrol ysis int 8™ g8r&és§ frdPR f@5ﬁ%§§h %§ S8k, S FﬁﬁF%Q% *wherein [err]
represents a hydroxycarbonyl or hydroxycarbonylalkoxy group, or if a

conmpound of geggr gl thgglqo %Q%al %%d@ﬂagﬂd} g 101e R 1@Pr esent  a

chl orine or brom ne atom be converted by "hy ronS|s ar

al cohol ysi s |nﬂowbeéeﬁﬂe§$oﬂ&ﬁ§§ @@#p@@h& rgdicadis Ryr % Ro WSrein Rin
the 2 DOSItlonanp&m@ts%n% Iaywy%bg@rn AldemOand P raPptelseintls laepresents a

chl orine or m_ne . atom Thi s hydr. IS 1S can |entI o
ei ther wth an?’ée-PGeé’uéﬁoab Sy @o e %a@@r"'sa d gﬂy%"%“’%ﬁ?
such as sodi umamieoaiikyd ,0raLkaxyadikyh ,hyhgydonaxys |am1mcs.uﬁ:tralﬁ1@ws:@4-vent such

‘as water, water angl a water/ethanol' materllsopropanol or
mhfer/dloxan aP{@% e?%tSP%§H @?dup _

Reduction of a compound of;generél formula

R K ' : . ‘-

/R1 S (XT)
" N-@—SO {* >. )

2 2 \\\R .
wherein

Rl‘ and Rz‘ have the meanings given'hereinbefore
for R1 and Ry with the proviso that one of the radicals
" R,' or Rz' represents an alkanoyl group with 1 to

1
e 7 carbon atoms and

R3“' represents a halogen atom or an alkylamino,
dialkylamino, hydroxyalkyl, aminoalkyl, alkoxyalkyl,
hydrdxy, amino, trifluoromethyl or alkyl group, wherein
each alkyl part may contain 1 to 3 carbon atoms.

The reduction is preferably carried out in a solvent
such as methanol, ethanol, ether, tetrahydrofuran

or dioxan with a suitable reduction agent such as

a metal hydride, e.g. with 1ithium.a;uminium hydride,
with sodium-bis- (methoxyethoxy)-aluminium hydride,
with sodium borohydride in the presence of a lewis



of between [err] and [err], e.g. at tenperatures of between anbient
tenperature and the b0|I|ng tenperature of the reaction m xture. The

al coholysis is conveniently carried out in a correspondi ng al cohol as th
saél vent such as nethanol, ethahol or prepagol, optionally in a pressure
vesgel, preferably with a base such as sodi um hydroxi de or potassium
hyd"'ém de at t &gl mugtesasfalmisgam 200 aniié prtitamt wh eTvltylatide

tenperatures ofgbetdnen bbr) a&pléﬁlr dd, wi T@O&%Wf ﬁerae{r?l formul ae

Il to XI used as starting naterials are nomn ture or may be
obtai ned by metfRIPIGREAFS FmtHd Jarqagekic arid, Fmrticapid, a

colrpf)undl ?f ]geraﬂr qiyﬁmiﬂéd,a vhtrprdl1|1$dra{WéJh e M&?@P&xﬁ)é'tﬁffﬁd iflﬂaém al kal i
netal salt of a,.,qrres | acyl.ami nophe u acl

cor respondi ng & q:rﬁ eg“r?ér}iﬁee%e élt%?(r)grﬂﬁfﬁh n%d %e?‘?'é‘% aﬂ‘fo‘?mﬁ‘%? ﬁErFﬂﬁ y
optional | y obt @thdrbmgfersxt s taf r’rgem\féerarﬂ%my&n@]rﬂtm bsElies tdmperature
protecting groyy Mhergify, nq{ seéand [err]  are as herei nbefore defined,

may subsequently be conver y r'eductive amination into a conpound of
general fornmula I orIfafétCe?OEtdisw &9 drhe subeanfuion aldomeeunsh and reduction
of the nitro grgp éméaptfdmhay ﬁw@%@ﬁn@&mﬁéw{h'wt Q cprympund of
general fornula III Mor eover, a conpound enerat fornul a [ ERR]

prepared by netdb (?slmrfm]t IR Iq]t‘%?’%if‘iﬁ"'é”% Y FEQURNd [err] are
as her ei nbef or echdies imreeyd bmd:o@mdrtre@@s&rydxmﬁﬁamm at Ydorexondig be

chyerted compound of general formula I wherein R, represents
‘a hydroxycarbonyl or hydroxycarbonylalkoxy group, or

if a cbmpound of general formula I is obtained
wherein Ry and/or R, represeht-a'chlorine or bromine
atom, this may be converted by hydrolysis or alcoholysis
into a corresponding compound of general formula
I where1n R3 in the 2 position: represents a hydroxy
or alkoxy group and R4 represents a chlorine or
bromine atom.
This hydrolysis is conveniently carried out
either with an acid such as hydrochloric or sulphuric
. acid or with a base such as sodium hydroxide or
gfi potassium hydroxide in a suitable solvent such
as water, water/methanol, ethanol, water/ethanol,
water/isopropanol or water/dioxan at temperatures
- of between -10°C and 120°C, e.g. at temperatures
of between ambient temperature and the boiling
temperature of the reaction mixture.
The alcoholysis is conveniently carried out
in a corresponding alcohol as the solvent such
as methanol, ethanol or propanol, optionally in
a pressure vessel, preferably with a base such
as sodium hydroxide or potassium hydroxide at temperatures
of between 20°C and 200°C, preferably at temperatures
of between 50 and 180°C. |



by reductive am nation or by reduction of a Schiff's -16- base obtai ned
after reaction with a corresponding carbonyl corpound into a conpound of
general formula |11 mherelnjp represents an am noacyl group and E
repreSents a [err] group Jgﬁgpver a comddund ofgeneral formula [ ERR]
mhere:n [err] to [err are as hereinbefore defined and Na represents a
soditumion, nmay be r RPIRIYNE LR Joe ¥ 2bbEprBrtae ol F ofen BI

correSpondl ng dtgléuerwé %&émﬁ@fma@éﬂﬂsf@faukﬁowl frdm CYRé OB Ky 26k PO
conpound of gener al

reductive am ndlj d?f‘% %\ %%‘F?’e‘g%%%!ever'é'?ﬁ%%p %ﬂ‘géﬁgﬁgﬂd ﬁt\ aftg%f%'é‘l‘ﬁ%hone

I n the presence  of sdﬁnun;d&mno@mamp@d;|decompbgndedﬂcgémermi t he

correspondi ng d c ound of
gengral formul W%‘i]é% g@ il ng ira%r%?gﬁsé‘%bﬁl %%%g%yﬁ? e%g{) :
correspondlng d%hkﬁ%#uﬂ%#abeﬁ%léjofoan@¢%¥$§?onﬂ%hga@@ﬁl?@h@@h@?%@gtarbonyl
derivative, optd@ieinic 'ébicthPEI?S@r@@rf’ésﬁbﬁaﬂhgnﬁé%nﬁﬂiébéﬁﬁeﬁé\ﬂ

optional subsequent redugtion of t e itro_group, for exanple with

catal ytically t?%mﬁ%ﬁpiyﬁf PY¥REYS nentioned hereinbefore, the
new conpounds of .gener al fornula I and t he aﬁid addition salts thereof with
physi ol ogi cal | y acceptabl e i norganic

v o . (XIT)
. _02N 502

optionally obtained after splitting off an acyl
group used as the protecting group, wherein

' R3 and R4 are as hereinbefore defined, may
subsequently be converted by reductive amination
into a compound of general formula II or after
tosylation, subsequent'alkylation and reduction
of the nitro group and optionally subsequent acylation
into a compound of general formula III or XI.

St Moreover, a compound of general formula
. Rs
H _
(XIII
N N 502 // \\ NH, ( )
/
Acyl —
Ry

prepared by methods known from the litetature,
wherein'R3 and R, are as hereinbefore defined and

Acyl represents an organic acyl group, may be converted
by reductive amination or by reduction of a Schiff's



- 17 - or organic acids have an inhibiting effect on the growh of bacteria
and parasites such as plasnodi a and nycobacteria thanks to their i nhibiting ,
effect on 7, 8-dihydropteroic acid-synthetase. For exanple the follow ng
conpounds A = 4-Et hyl am no-4' - am no- 2- chl-ong- di phenyl sul fone, B =

4' - Ani.no- 2- chl or o- 4- i sopr opyl ani no- di phenyl sul fone, C =

4- Ett%1 ani no- 4' mmm&twﬁtémaﬂt@hetwésuié@nmtﬁ) & correspondlng

4 & - o no- - I SmRA CEOPY 4 FeBhSR¥na SE'G&Rral Formula

4,4' -Di am no- 2- (IlthQ)lS@m hy | Jept pPemys s f anbno@ ¢l group and

4, 4' - Di am no- 2- (N, skt &8 ftys agn no) - di phenyl sul fone, H =

4, 4" - D am no- 2- (N-met hyl ami no) - di phenyl sul fone, | =

4,4' -Di am no- 2- o- di phenyl sul fone, K =

4, 4' P ani no- 2- et h N ag eyl - di phenyl sul fone, L =

4' Am no- 2- net hy, ,4/nethylanino-diphenylsulfone and M =

4' - Am no- 2- et hyT2 4- pr opyl am no- di phenyl sul fone were tested for their

bi ol ogi cal activity i Meecédver; ez compoendxof agénefaPl| Bsrmullam ber ghei as
follows: 1. Preparation of the enzynme extract Plasnodia are isolated from
nouse bl ood infected with Pl asnodi um berghei in accordance with the
following reference (Heidrich, H -GRgt al., Z Parasitenkd. 59:151(1979)).
The plasnndla were opened by ultrasound, Rroteigg, Math 7,8-hydropteroic
acid synthetase activity are concentratsg by\ge ?lltration, ?&ologica
teé%/systeanhe I'nhi biting effect on 7}8-di hydropteroic acid §§% esi s of

plasnodia is deternined as fol IR Undler mum reaction conditions, i.e.
Vmax for the reaction which is t ‘qu' , the
' 7~
R, Ry

wherein -

R, to R, are as hereinbefore defined and

Na represents a sodlum ion, may be reacted
w1th a 4-halonitrobenzene to form a corresponding
diphenylsulfone of general formula III.

A cycloalkylamino compound of general formula
II,'however, is preferably obtained by reductive amination
of a corresponding amino compound with a cycloalkanone
in the presence .of sodium cyanoborohydride or. by
reduction of the corresponding Schiff's base with
a complex metal hydride.

A compound of general formula X used as starting
material is obtained by reacting a co}responding
compound of geﬁeral formula XII with a corresponding
carbonyl derivative, optionally in the presence
of titanium(IV) chloride and optional subsequent
reduction of the nitro group, for example with
catalytically activated hydrogen.

As already mentioned hereinbefore, the new
compounds of general formula I and the acid addition
salts thereof with physiologically acceptable inorganic



concentration of inhibitor in the new conpounds -18- resulting in a 50%
retuction in the enzyme synthesis performance i's determned. For this -
pur pose the quantity of 7,8-dihydropteroic acid synthesised fromthe enzy
extract is determ ned by neans of high perfegmance |iquid chronmatography
(HPLC) using a W detectqr after an incubation period of 4 hours. It was
esTbl i shed t hat orhergamicesicidsf hAave- dinhyidvdtisriniac eftfiectpraxedted in a

| i near manner dugi hi IQd.: The 4 s | | $; Jret hod

3% th d%|%§U€@4ﬁgg%§d.pa%?gﬁﬁ?ﬁtgﬁgyEﬁ%ﬂéﬁ?éﬁgdiéma

for 50 a selection of the conpou ainmed and those of | conpari son
preparations bi s@RaMYGEHREHATIS Ehank s epshireis imbehbitninay effect _

- (5, 6- di met hoxy- énpyr, igiadhpdroptedidianidcad -t ddrasdd [ err]) are given in
the foll owi ng Tabl e: Sypstance o[we.r rJ A 2.10 B
2 67 C or2gg§mBle the followin corpounds

- 4.90 F 10.40 G 12.90 H

4.10 | = 4—Et%§ﬁ%}i o_4c_ﬁwin -j_éh1ofBLé%£ﬂe9§&§H}fone,

2.94 M

fl
W
)
'
3
el
=}
(o]
!
N
1
Q
=
(o]
2]
O
|
-3
1
e
o
el
"
]
g
]
ot
[}
=)
e
3
(6]
{
Q
[
o)
=3
o
o]
<
| d
(2]
=1
| o
h
0
o3
(14
-

A
B
C 4-Ethylamino-4'-amino-z-methyl-diphenylsulfone,
D

4—Ethylamino-4*-aminoez-trifluoromethyl-dipheny1~
sulfone, -

= 4,4'-Diamino-2-hydroxymethyl-diphenylsulfone

= 4,4'-Diamino-z-(1-hydroxyethy1)-diphenylsulfone,

= 4,4'—Diamino-2-(N;N-dimethylamino)-dipheﬁylsulfone,
4,4'-Diamino-2- (N-methylamino)-diphenylsulfone,
=-4,4'-Diamino-24cyano—diphenylsulfone,

= 4,4'-Diamino-2-methylcarbonyl-diphenylsulfone,
4'~Amino-2-methyl-4-methylamino-diphenylsulfone

BR MmO
"

and _ _

M= 4'éAmino-z—methy1—4-propy;amino-diphenylsulfone
were tested for their biological activity in cell-
free enzyme extract of Plasmodium berghei as follows:

. 1. Preparation of the enzyme extract

o Plasmodia are isolated from mouse blood infected
with Plasmodium berghei in accordance with the:
following reference (Heidrich, H.-G. et al., Z.Parasitenkd.
59:151(1979)). The plasmodia were opened by ultrasound.
Proteins with 7,8~hydropteroic acid synthetase
activity are concentrated by gel filtration.

2. Biological test system
The inhibiting effect on 7,8-dihydropteroic
acid synthesis of plasmodia is determined as follows:

Under optimum reaction conditions, i.e. Vnax

for the reaction which is to be inhibited, the
concentration of inhibitor in ;he new compounds



Fanasi |. 200 Moreover, in contrast to Dapsone[err], the
nem/conpounds are well tolerated and in particular show a very | ow

met haenogl obi n -19- fornatlon For exanpl e, when substances | and M wer

adii ni’stered to cats in- a dosage of 200 ng8kg by oral route no Z:EEB

met h&enogl obi n for ion coul ected. On the basis of their

bi ol bgi cal prop%??$2§ ?%el%eﬁlégﬁpﬁﬂa t1oR }“etBﬁy%?GY%ﬁl%&PF9e%b%eptable
aci d addition spexforhaneefiardeterhihéd. f oFoi hehis ephrpose ofhdact eri al

di seases, nal ar he.sin dosage for adults
i EreEey (9 PTYerd ISR CEBEY 4 0Fa o Red (5

Is from 100 to a day; in
conbi ned t her api= Mt Bhe enzyme c#%tt%cﬁciﬁ dedemmedmmlmam the single

dose for adul t sof &:ﬁhtpeﬁﬂxﬁ%deﬁi f@ EBr Stha £, but
prekerably 50 to éh rliet%anlne T%ﬁcneM/conpounds

{o
and the physi ol'b%’r’b%lganéc‘i%ﬁﬁ%m% %\%‘F%F Ml H‘%‘hb%‘a’r‘?% RPeRiedf optionally
conbi ned with soflihyhbwf®l i cTBcids rmme@htlEht Oth& USyn Elfesis

D et ot et TR SR A B 414 AP BLERE P4 T P 108 L0,
suspensi ons. THRANRRYT cmindxtins epessiode to illustrate the invention:
' ' The 150 values obtained by this method for
a selection of the compounds claimed and those
L | | of the comparison preparatlons blS(4 am1nopheny1)su1fone
' (Dapsonég) DDS) and N —(5 6-dimethoxy-4-pyrimidinyl)-

sulfanilamide (Fanasil are given in the following
Table:

~ Substance igg [WM]

2.10
2.67
2.62
5.86
4.90
10.40
12.90
4.10
12.48
12.90
2,94
2.44
Dapsone® - 12.41
Fanasil : -, 200

20" HODQOQHXHHEHDODOQE >

Moreover, in contrast to Dapsonégl the new
compounds are well tolerated and in particular
show a very low methaemoglobin



- 21 - the mixture is stirred into 50 nl of 10 N sodi um hydr oxi de
solution whilst being intensively cool ed. The product precipitated is

suction filtered and dried. The crude product is purified by colum

ehr omat ography. For this, the’'substance i¢ dissolved in ethyl acetate an
chr.omat ogr aphed over 200 ¢ of" silica gel (0.063-0.2 mm), ethyl acetate aR
metthyl ene chl dordatioh.beifoy esathpde elwhan subxtameseIpand ny fracti ons

are conbi ned e r . l.aur .CIystal. : - I, Exanpl e
2 4,4 -D am n%{é%e&é%g@%ﬁé iep é:(r%’ylésaﬁzl%fs(%ﬁllre aa)%sag%‘_o% i%oﬁjgmd;o enzene At
[err], with soredi s@uded neodethgepogdobda forammtianoecasrldibe2 g of

2, 6-di br onp- 4geitlelc@eani line in 1.6 litres of acetic-acid is slowy poured
into a solution of 12 %@Of sodiumnitrite _ in 85 of concentrat.ed

,m
sulphuric acid. Thef™ Pasise ofs thein i AQ9igelRRaRes tesanbi ent

tenperature. the sew idompounds pndpahed phyditlogloalily addeptstle stirring
and cooling w_thd .Q..a_SQl yti o f Q oRber (d romde in 40 nm
of 63% hydr obra(gr%dlc%g((:iltlg:.l%ﬂf %ea;itlst rﬁl{)%sre;q% %or%enéuai}(fg’é'et hée()rm l’1teur e is stirred
for a further Ieatmenteof badterdialudddensds namadar ichanst deinriasste i's
filtered off and wagheqMdthetalR thHisin 1@%%&3@%1!‘ Sdadystal lised
from net hanol ., Caol ourl.ess crystal's, mp. rﬁérr]} ) 8?
4' - Acet ani no- 2565598y A8 49300 Mg R fieralind 0 &y ZH0 M um are
di ssol ved in ¥edroroftwilesolaitdayst Han@ombihed afhekraisetwiiiimna t hi ophenol are
di ssol ved in the spodi .al koxide sol ytion & repared, .then 44.5 g of
39 5:-tri bronﬁi}?"ty?%ﬁé# eaé"rléﬁécf?oé‘c#ﬁ*?eg rﬁ'ﬁ’{%’%‘?‘gqﬁ%ﬁﬁ@%d to refl ux
. ‘dose for adults is 50 to_200 mg + 5 to 30 mg of
pyrimethamine, but preferably 50 to 150 mg + 6.25
to 25 mg of pyrimethamine. = _ _
The new compounds and the physiologically

acceptable acid addition_salté'thereof optionally

combined with a dihydrofolic acid reductase inhibitor

such as pyrimethamine, trimethoprim or a trimethoprim

derivative, may be made into the_usual galenic .

preparations such as plain or coated tablets, capsules

or suspensions. _

- The following Examples serve to illustrate

the invention:



Exanple 1 3-Cyano-4, 4' -di am no-di phenyl sul fone a)
3- Cyano 4,4 - d|n|tro di phenyl sul fide a) 10 'g (0.064 nol) of

4-ni trot hi ophenol are dissol ved by stlrrlng in a solution of 2.8 g of '
S‘Odl #m hydroxide in 10.m of water ‘and 100 m of ethanol. Then 11.8 g @
“£64 mol ) of 5-chloro- 2Z-nitrobenzonitribde are added in order to reflu

resul ting solution for 1 hour with stirring, whereupon a yellow
subst ance is pr&:thepmtmteﬂ:e Afd st itdred Uapenss®mbhast bEeN cssd £l t he product

glr)fjgien;e)?oidﬁctsulcs recrys ﬁ%qseeﬁhom rrettﬂanom#rf‘laé}\% Jkeié{dﬁ[ &%d Thl >

123-126C. b) 3- @}mmdmcfquqmmmyi%Lﬁu@m@qcfglqemﬁsanﬁal) of
3-cyano-4, 4" - di ieljler, dlﬂneraﬂ\ﬁwf fHaHE f&sgﬁgé*@eé)yb Ve 1dlgh I N 150 m of
ad

gl acial acetic acid. 20 nl of perhydrol are dropw se to this sol ution
With stirring aChnomasagmamhier affke thiserthe sikstancecis digrelyel

m Et ure is refl preethyl a&delﬁaiﬁterank{ %Hdoﬁﬂ&@:abﬂéd\go%%u ginoﬁ ghi Le
substance is pr ate S cool ed the. substance is
suction filter eg’cfl \ﬁ&é‘r‘}&f \ﬂet&n @ha"{%Tog'ﬁd"Qat Bl lé‘?\fi TR i vel | ow
crystals, mp. n'm&y[lanq ctﬁ.)oﬂkte/almi helinglivsed caslighemt sulThme 2 g
(0. 006 nDI)_of %%@% %ﬁ Qﬁqyl- €, 65%%?5 batches
with stirring, & 04’[ f'!]'Jtéo"réa)"'r&rrlais)?t ure ?n&gili&i] o‘?é[err ‘terr] and
15 -m of conc. ﬁﬁ%QﬂﬂﬂQﬁﬁ(9Q¥§ﬁﬁlsﬁtmqut 240~ 242°C-
- - Example 2
4,4'-Diamino-2,6-dibromo-diphenylsulfone

a) 3, 4 S—Tribromonitrobenzene
o At 20°C, with stirring and cooling with ice,
a solution of 47.2 g of 2,6-dibromo-4-nitro-aniline
-in 1.6 litres of acetic acid is slowly poured into
'a solution of 12 g of sodium nitrite in 85 ml of
conéentrated sulphuric acid. Then the mixture
is stirred for 20 minutes at ambient temperature.
The solution thus prepared is then slowly added
| with stirring and cooling with ice to a solution
St of 12.8 g of copper (I) bromide in 40 ml of 63%
' hydrobromic acid. After it has all been added
the mixture is stirred for a further 30 minutes.
It is diluted with water, the precipitate is filtered
off and washed with water. This crude product
is recrystallised from methanol.
Colourless crystals, m.p. ll0°C.

b) 4'-Acetamino-2,6-dibromo-4~nitro-diphenylsulfide

2.9 g of sodium are dissolved in 520 ml of
absolute ethanol. 22 g of 4-acetamino-thiophenol
are dissolved in the sodium alkoxide solution thus
prepared, then 44.5 g of 3,4,5-tribromonitrobenzene
are added the mixture is then heated to reflux



has all been added the m xture is stirred for a further 4 hours at anbient
tenperature and then -22- tenperature for 5:+hours. After cooling it is
poured onto water, extracted exhaustively with ethyl acetate, the conbin

gt hyl acetate extracts are washed with water, dried over sodi um sul fate@
evaporated down to a small volume. The matgiial precipitated is suction
fit¥ered and recrystallised from nethanol. Col ourless crystals, mp.:

208-[err]. c) 2g&akipleono-4,4' . -dinitro-di phenylsulfone 5 g of
4' -acet am do- 2, §-_dJ br omo:- 4-,ni f.r o-.di p el oo Sl 1 fsar e dissolved in 40 n

of glacial acetPeCdBRE I heddi B I R e ol are added. dropwi se
to this solution at anbient tenperature with stirring. After it has al
been added the XU Jnd -, i4 - rifft /fd iphd ptige for a further 2
hours. On cooling, I PI ch are suction

filfered and washed fiadstlOnig HOnBEA medd (erf VR AR IRRRANOM p.:

1%?- [ e(rjr] o ﬂ) d4af£e- @i@iEéﬂQrea Q’ﬂ'“ﬂfﬁh@ pnera/lﬁnd?mt; I0ERMX ¢ Ihln(l 1) |
chloride di hydrate are di sso] ve n concentrate r oric
acid. 3.96 g of °f i %JPA“ACFI M r“(r)a- &?()]Lh%ﬁy‘f@iﬁ'f o%éja%(géﬁfded to this
solution with acfatianow t Irhadn rkl g8),g attl. 06k nebperfitIrchléses to about
50C. The m xture _is . stirr far .a fu our s gﬂg:l t and for 16
hours at amnbi ent(:a2 ' -é’rbaﬁrﬁz%en.ﬁ%iglne %g%]gé%‘f%@wg“p%u.red I&}]:[%éf‘r ‘ﬂm of a 10 N
sodi um hydr oxi dé&heolnetsuditing tsasky tomofemdl ceons nglvh t Stieeinghe
Qifc'p'tate IS THdrhfbfd A RRShask EEOUPE| Yrecipitated.

| After the suspension has been cooled the product

obtained is suction filtered, washed with ethanol.
and then dried.  This crude product is recrystallised
from methanol. S
Yellow crystals, m.p.: 123-126°C.
\ S |
b) 3-Cyano-4,4'-dinitro-diphenylsulfone
.10 g (0.033 mol) of 3-cyano-4,4'-dinitro-
diphenylsulfide are dissolved by heating in 150 ml

of glacial acetic acid. 20 ml of perhydrol are
added dropwise to this solution with stirring at _
~ambient temperature. After it has all been added
\d the mixture is refluxed for a further 1} hours
during which a white substance is precipitgted.
After the suspension has cooled the substance is
suction filtered, washed with ethanol and water
and then dried.
Yellow crystals, m.p.: 188-190°C.

c) 3-Cyano-4,4'-diamino-diphenylsulfone
2 g (0.006 mol) of 3-cyano-4,4'-dinitro~-diphenyl-

sulfone are added in batches, with stirring, at
10 to 20°C, to a mixture of 8.1 g of SnCl2 X 2H20
and 15 ml of conc. hydrochloric acid. After it
has all been added the mixture is stirred for a
further 4 hours at ambient temperature and then



with water and then with i sopropanol . Colourless crystals, mp.: 168-[err]
(detonp.). Exanple 3 4,4'-Dian no-2- hydr oxy- 6- met hoxy- di phenyl sul fone 1 g
of 4,4 -dranino-2,6-dibronD-diphenyIsquone - 23- (Exanple 2) are added
te 1.42 g of potassi um hydroxi de in0.15 m &2 -water and 25 rr1 of net ha

This.m xture is heated to 150Q0C upder Eressure for 14 hours. is then|
di I ed with wat eFSPRPREAENER| EBF o> nRPHES- | SAEEPFeFRRLAPE aﬁd1§h80PFP§ra
i s concentrated t@n'cldsyvasssnnexacaOtea’hexﬁahsd1rre$ydwethsetayenauataﬁea

little water. The ueg u | i s .agidifi rpchloric acid
up to pH 5 and the % our gé %#gg}pﬁFE?EQSnggﬁgﬁk agﬁc Sﬁe iltered,
washed with wat erwivhl dated, &rped oP@C ¢ddivmpshlfakenphd dvaporated

2-Brono- 4, 4’ - dlanaaWthaeremxlﬂloafamésuliﬁaem&tareal precipitated
4, 4! -di am no- 2, 6-di brono- di phenyl sul.fone (Exanple_2) are é

sol ution of 1.12 ¥ cfupbiansfikteredoanderierrystalifissd ﬁé?@rmﬁﬁ8a591n1 of
tert. butanol. ThiGoloutléssi 6riebhtd,tn.peer] 208de09pcessure for 10 hours.
It is then diluted with water, filtered to renove the insoluble matter and
"the filtrate is evaporated to dryness in vacuo. The solid residue is taken
up in alittle watkr2, GHRik - ehpdswil fongN
hydrochl-oric acid up toSﬂaiéfa@d aéetsﬁhaatgeaSQesesheLhahgteeta%p§any§000

suction filtered and washed rie spectrum (K
- 3600 [err] osukEide are dlssolved in 40 ml of glacial ace ic

L ' acid by heating. 20 ml of perhydrol are added.
dropwise to this solution at ambient temperature
with stirring. After it has all been added the
mixture is stirred at reflux temperature for a
further 2 hours. On cooling, yellow crystals are
precipitated which are suction filtered and washed
first with water..and then with methanol.

M.p.: 170-175°C.

4d) 4 ,4'=-Diamino-2,6-dibromo-diphenylsulfone
17 g of tln(II) chloride dihydrate are dissolved
in 17 ml of concentrated hydrochloric acid. 3.96 g

of 2,6~dibromo-4,4'-dinitro-diphenylsulfone are

St added to this solution with a spatula, with stirring,
and the temperature'rises to about 50°C. The mixture
is stirred for a further 2 hours and left to stand
for 16 hours at ambient temperature. Then it is
slowly poured into 40 ml of a 10 N sodium hydroxide
soiution with stirring and cooling with ice. The
precipitate is filtered off and washed thoroughly
with water and then with isopropanol.
Colourless crystals, m.p.: 168-170°C (decomp.).

Example 3 _
_ 4,4'-Diamino-2-hydroxy-6-methoxy-diphenylsulfone

l g of 4,4'-diamino-2,6-dibromo~-diphenylsulfone



3360, 3470 [err] [err] free 3210 [err] [err] assoc. 2840 [err]
[err]*1140, 1320 [err] [err] Exanple 5 :

4- Et hyl ami no-4' - am no- 2-net hyl - di phenyl sul fone a) 4'-Acet am no- 2- net hyl -
-t osl ami no-di phenyl sul fide 2.7 g of 4'-aecepgm no-4-anino-2- net hyl - di ph
- 24 - sulfide (J. org. Chem 15, 400 (1950)) are dissolved in 7 m of
py@r'dhgea At aﬂioEaampﬂ.enﬁer arer a;ddéds&og 161 2p gt olfupodagisiom hydsiokistd oTT de
are added to t okt QN @n { Wiee 1S and le 2 days at
anbi ent tenper abﬁrg ig h& % qmttg%e%dlﬁtsoﬂ&ogg}k&%r%urslihgscorrpl gte t he
reaction and afmextyéslﬂﬁghﬁﬁtﬁ§ &a 3585 ChiveghPressure for Yk er. The

Zﬁlﬂl ?ﬁeﬁr \?mmt ﬁ' :) g%rﬁglsglrj %131%@ @Reh! bthm@damttharvﬁfﬁdrl,y ﬁcﬁ Hetsolidblenat er
an
4' - Acet ani no- 4- PREELRY SN t1§r§ﬁ e%m M'r?y fl%g:l ﬁ%&nﬁsszﬁqqccfé‘%mfegd of

4'¥acet am no- 2- get B!hméstsog_ﬂ FECHD-. dl'mitersﬁ]sm friecdu ¢ softakemy| | Odl de

and 1.5 g of dr potass r e ak I
di et hyl f or.mam ég Ipt&% %f %% “17 Tﬁ‘oeh%%%'{so chzﬁooﬁ]ldrp 1%10e m xt ure is
poured onto wat amdilfeedolmnt@ @bbénypimlﬂ@m agic jwh 59 IR q‘brsed and washed

thoroughly with wgt @ima % Snt%r& t&mﬁ{éoeois | st r um
(et hyl ene chlor H 16 erq de .
_ _ flltered, washe with wate drléﬁn

M.p.: 127°C (decomp.) .

Example 4 .
2-Bromo-4,4'-diamino-6-hydroxy-diphenylsulfone

1 g of 4,4'~diamino-2,6-dibromo-diphenylsulfone
(Example 2) are added to a solution of 1.12 g of |
potassium hydroxide in 0.15 ml of water and 50 ml
of tert.butanol. This mixture is heated to 150°C
under pressure for 10 hours. It is then diluted
with water, filtered to remove the insoluble matter
and the filtrate is evaporated to dryness in vacuo.
The solid residue is taken up in a little water. )
The aqueous solution is acidified with 2N hydrochloric
acid up to pH 5 and the colourless precipitate

N obtained is suction filtered and washed with water
and dried.

IR spectrum (KBr): 3000 - 3600 en~ ! OH assoc.
3360, 3470 cn™l NH, free
3210 cm * NH, assoc.
2840 em™ ocH

3
1140, 1320 cm S0,

Example 5
4-Bthylamino-4'-amino-2-methyl-diphenylsulfone

.-a) 4'-Acetamino-2-methyl-4-tosylamino-diphenylsulfide
2.7 g of 4'-acetamino-4-amino-2-methyl-diphenyl-




1505 [err] sulfonam de b) 4'-Acetamn no-4-(N-ethyl-tosylam no)-2-nethyl-
di phenyl sul fone 2.25 g of 4'-acetani no-4-(N-ethyl-tosylanm no) -
2- met hyl - di phenyl sul fide are heated to 900C for 3 hours in 20 ml of aceti
acid-and 6 nml of perhydrol. After cooling-sherixture is diluted with
water, the solids precipitated are carefully washed with water and
pef™ol eum et her ulfiided(I Thisg crClempr bEuc400s (2BBONKt ageagliegotved
silica gel with a ' hangl 4j . lght yell ow
f oany substance.%Jgeih¥%qgflﬁggq%%€$%g§ ka?# g%ﬁggﬁfegéipé}athkg'NH 1680
[err] ani 28159 Pf prioluenesulforifanriid gBloridesarpeadfiedsul f one
e) 4-Ethyl am no- 4o afh 1®-SoT®t 1 - shdhene | fivktape is0PedtOto stand
4' -acetam no-4-(Nethyl ztosyl nlqgi— g-gethél-dlghenyl ul fone are di ssol ved
in6:m of concerl%at AT et wmbient temperabpfie; onThen| it ifo stand for
4 hours at anbi ettedteshetat W C £dwené nhowerls wedhcomplabd ket rehogédnwi t h
ammoni a. The soli L.oi L. re, syct | Lt o CkHde, product
consi sting of 4 -%?e%%%‘g-%&gﬁnil gtm ir:ll%iﬁr]r%{:lélé/ gg?gh%%?ﬁguﬁpoﬁ% i s heated
to boiling tenperaff Watehr 1TheFOlids preeipitatedonrensuatéanhydrochl oric
acid/water = 1/ 1.£#¥4d¥ed ald Nard£ul by PRAEREAORL Eh 'Ghter AHaneHbhal | sed
with ammonia. The sqli ds :.prfmrﬁ)l t.aﬁed arg g\ashgd wth water and dri ed.
Mp.: 166-[err]. wit .pet-o eum ether ap rie . , _

M.p.: 130-134°C - - :

L

b) 4‘—Agetqmino—4-(N4§;Q2;-N-toszl-amino)-2-meth21-
diphenylsulfide a ' '

3.5 g of 4'-acetamino-2-methyl~4-tosylamino-
diphenylsulfide, 2 g of ethyl iodide and.1.5 g
of dry potassium carbonate are heated to 95°C in
50 ml of dimethylformamide with stirring for 17
hours. After cooling the mixture is poured onto
watér. The solids precipitated are suction filtered
and washed thoroughly'with water and petroleum
ether and then dried. '
IR spectrum (methylene chloride): 3420 cm NH .

: o 1695 cm™* amide

e 1505 cm~t sulfonamide

1

b) 4'-Acetamino-4-(N~ethyl-tosylamino)-2-methyl-
diphenylsulfone

2.25 g of_4';acetamino—4—(N-ethyl-tosylamino)-
2-methyl-diphenylsulfide are heated to 90°C for
3 hours in 20 ml of acetic acid and 6 ml of perhydrol.

After cooling, the mixture is diluted with water,
the solids precipitated are carefully washed with
water and petroleum ether and dried. This crude
product is Chromatographed over silica gel with

a methylene chloride/methanol mixture (25:1).
Light yellow foamy substance. '



Exanpl e 6 4'-Am no- 2- et hyl - 4- met hyl am no- di phenyl sul fone 3.5 g of
4' “acet am no- 2- net hyl - 4- (N-net hyl - tosyl - ami no) = di phenyl sul f one, prepared
anal ogously to Exanple 5, are heated to reflux tenperature with 3.5 g of
phenal in 120 m of 48@6hydrobronic acid foB5[err] hours. After cooling,
the mxture is poured onto ice,_ neutralised.w th sodi um hydroxide,
‘extfacted with nﬁFh?PSﬁérBWIdFPJé d3it€8 &Per sodium W fate and
concentrated to dryness in vacuo. Theesol icthesi due iandjda‘esol ved in
absol ute ethanol. This solution is ai glfledJmnth ethangﬁi ochloric
acid and then mxed with ether until ¢ stgﬁllsatl n St% crystals
are suction filtered, vvashed with et R34S,/ atliSér leg' drswEori hydr ochl ori de:
colourless crystals, mp.: 232-[err]. -26 - Mp. of the base: 150-[err].
le 7 4'-Am no-2- neth | - 4-n- propylan1no dlphenylsulfone Prepared from
4' - a et ani no- 2- n8) h¢r-ELh : ‘ F :

phenol1$8d[hyd{obron1clag5d aaglqgaa&b&%yidaumq1§§éﬁ?ylugagyxaﬁa73»ﬁﬁeﬂs
mp err 0- 4' (o] C p enyl sul f one
a) 4' - Acetanmi no- 3~ E‘ﬁ%?g glﬁ’h%@é ﬁé’edlaﬁﬁe sﬁﬂjf(ﬁ?g of p-tosyl
chloride are diseﬁlcedcent&ambdosuaﬁhydmowsq@ww(ﬂhuseauldﬁxbnmﬁsﬁ 4' -

e A o 4 AT aaES okl bR WSl e il bl 1o O

Med.  Chem 14:11 are e mxture 1S kep
tenperature then mixed with ice and neutralised with ammonia.

L The solids prec1p1tat¢d are suction filtered. |

' The crude product consisting of 4'-~acetamino-4-
ethylamino-z—methyl-diphehylsulfone is heated to
boiling temperature for 1 hour in a mixture of
‘concentrated hydrochloric acid/water = 1/1. After
. cooling, it is poured onto water and neutralised
with ammonia. The solids precipitated are washed
with water and dried.

M.p.: 166-167°C.

Example 6 _
4'—Amino-é-methy1—4-methylamino-diphenylsulfone

. 3.5 g of 4'-acetamino-2-methyl-4- (N-methyl-
St tosYl-amino)—diphenylsulfone, prepared analogously

to Example 5, are heated to reflux temperature

with 3.5 g of phenol in 120 ml of 48% hydrobromlc
acid for 1% hours. After cooling, the mixture

is poured onto ice, neutralised with sodium hydroxide,
extracted with methylene chloride, dried over sodium
sulfate and concéntrated to dryness in vacuo. '
The solid residue is dissblved in absolute ethanol.
This solution is acidified with ethanolic hydrochloric
acid and then mixed with ether until crystallisation
starts. The crystals are suction filtered, washed
with ethanol/ether and dried.

Dihydrochloride: colourless crystals, m.p.: 232-235°C.



for 3 hours with stirring and for 1 hour at [err]. After cooling, it is

poured onto ice/HOJ and the precipitate is suction filtered. Ve

Recrystal lisation from MeOH H20, col ourless crystals. hb)

4 Et kyl am no-4' -"am no- 2- chl or ot di phenyl sukf @ge-70 ng of
--acet am no- 2- chl or o- 4- p-t osyl am no- di phenyl sul fone and 25 ng of -

pof‘a‘s5| um car bon#.@.arcf sihepdrairt | LH-ASIV After the addition of 200 ul

of ethyl iodide the mxture is heated to 900C (bath) for 24 hours. After

- cooling, the mixture is poured onto ice and the precipitate is renoved by

suction filteringX residue is dlssolved|n05m of conc. [err]

with stirring. AMVGmmhdvuz;métn¢1+xuﬂéﬁtdﬁﬁthiﬁb 1fomélj usted to

4 to 6 with ammonia. T S_.Su X wth 10 n
of 20% hydrochl oric ac?ﬁ"%& ref “gdi f o?ceité%{[h gf'?ée‘f; ]o(r)q ), the
mxture is neut r@lﬂ@%iﬁommmﬂnhﬂmﬂm&natmth pltenols sucti on

filtered. Recrystaq,ld hiﬁfdm:cfn{ 4\@@4/ Y/ g Exanple 9
4' - Am no- 2-chl or o- propy a%mno- ieny‘%su%%kl &%‘@i‘%

4' - am no- 2- chl orGD 18 pHerBe Sul ¥Rl 730 ng of pot assi um

carbonate, 500 ul of |sopropyl brom de and 10 m DIVF are heated to. 90C

(bath) for 72 hoEEs. éftg cooling, the mxture is poured onto ice and the

precipitate is s tered The dry re5|due is dissolved in 0.5 m of
conc. [err] with4sEHd 4 > shieryit sul fonend the pH s

aQL___ust ed

a) 4'-Acetamino-z?chIoro-4ép-tosy1amino-diphenylsulfone
190 mg of p-tosyl chloride are dissolved

in 5 ml of anhydrous pyrldlne and 300 mg of 4'-

acetamino-4-amino-2~chloro-diphenylsulfone (synthes1sed
- according to J. Med. Chem. 14:1166 (1971)) are

added. The mixture is kept at ambient temperature

for 3 hours with stirring and for 1 hour at 50°C.

After cooling, it is poured onto ice/HCl and the

precipitate is suction filtered.
Recrystallisation from MeOH/HZO, colourless crystals.

, b) 4-Ethylamino-4'-amino-2-chloro-diphenylsulfone
Nt 70 mg of 4'-acetamino-2-chloro-4-p-tosylamino-
' diphenylsulfone and 25 mg of potassium carbonate

are suspended in 5 ml DMF. After the addition
of 200 ul of ethyl iodide the mixture is heated
to 90°C (bath) for 24 hours. After cooling, the
mixture is poured onto ice and the precipitate
is removed by suction filtering. The dry residue
is dissolved in 0.5 ml of conc. HySO0, with stirring.
After 1 hour it is poured onto ice and the pH is
adjusted to 4 to 6 with ammonia. The precipitate
is suction filtered, mixed with 10 ml of 20% hydrochloric
acid and refluxed for 1 hour. After cooling, the
mixture is neutralised with ammonia and the precipitate




to 4to 6 with [err]. The precipitate obtained is suctlon filtered, m xed
with 10 M of 20% hydrochloric acid and refluxed for 1 hour. After coollng

it is neutralised with ammonia and the precipitate is suction filtered.
Recrystal lisati-on from nmet hanot. Col ourl es@pol ds. NVR (DVMSO 1.08 - 1<§?§5
6H Doubl et CH(CH3).2 90 MHZ 3.4 - 3.7 1H Miltiplet CH(CH3)2 6.04
2H5i ngl et [err]1&3&90thn'ﬁ11ﬁ¢redﬂtn plet NH, aromatic H7.4 - 7.5 2H

Doubl et aronatHkééfgéﬁgrllsgggggi é? r@natlc H Exanple 10
2- Carboxynethylox 474" - di.am no-d enyls ?

2- Et hoxycar bonyl Hrﬂ(n%73rLF5(ﬁfunno dlphenyl sulfone 7.9 g (0.03 nol)
of 4,4'-Di am no- 2- hydr oxydi phenyl - sulfone (J. Scientific and Industri al

Research 17B, 19%x%&§§8gé are dissolved in 160 mM of tetrahydro- furan;

~thisssolution is h1.3g (0 03 nol ) of sod1un1hydr|de under a
n|trogen at nosphdi'e-Amigo-2-2hl on .

m xture begins to foamyy gs 4 9 t cK crysta
slurry is precipitated. Byﬂe?gﬂg Zs%ﬁr{f&d% %hi&[e%afd% &9 a L ear
‘solution is obtaididhenylsuifone 034hing RE &%Wswmrebm@twe added"
dropwi se, the m S0 &l StHigosbgydbromi d@Udsd a0 apdi e 4 eaNssatage and

of wat ot and et 191 SR Ce EASRIE Eafn Ao R o Sﬁfﬁéesef%é%:;fr?q ne R er éf e
obt ai ned whi ch mlxture is poured onto ice and the precipitate
o . is suqtlon filtered. The dry residue is dlssolved
in 0.5 ml of conc. sto4 with stirring. After
1l hour it is poured onto ice and the pH is adjusted
to 4 to 6 with NH3 The prec1p1tate obtained is
suction filtered, mixed with 10 ml of 20% hydrochloric
acid and refluxed for 1 hour. After cooling, it
is neutrallsed with ammonia and the prec1p1tate

is suctlon filtered.
Recrystallxsatxon from methanol. Colourless solids.
NMR (DMSO). 1.08 ~ 1.15 6H Doublet CH(CH3)2

90 MHZ 3.4 - 3.7 '1H Multiplet CH(CH,),
6.04 2H Singlet NH,
o 6.5 - 6.7 S5H Multiplet NH, aromatic H
L 7.4 - 7.5 2H Doublet, aromatic H

'7.75 - 7.85 1H Doublet, aromatic H

Example_lo
2-Carboxymethyloxy-4,4'-diamino-diphenylsulfone

a) 2-Ethoxycarbonylmethyloxy-4,4'-diamino-diphenyl-

sulfone

7.9 g (0.03 mol) of 4,4'-Diamino-2-hydroxydiphenyl-
sulfone (J. Scientific and Industrial Research
178, 192 (1958)) are dissolved in 160 ml of tetrahydro-
furan; this solution is mixed with 1.3 g (0.03 mol)
of sodium hydride under a nitrogen atmosphere and



is suction filtered fromthe solvent mxture, stirred with nmethyl ene
chl’ori de/ wat er once nore, suction filtered again and dried. The product

t hus obtained has a nelting point of 178 to [err]. b)

2« Carboxynet hyl oxy- 4, 4’ - di am no- di phenyl supBone 2.8 g (0.008 nol) of Q?§5
2- ethoxycarbonylnethyloxy 4, 4" -di am no-di phenyl sul fone are heated to

boi™ng for hal fWhkbh8tATFAng Atxambient 2e@perasureshihel mlzt&rg (0. 007

mol ) of sodium hudgs)ﬁsdanaéaéfiaﬁh %wwaa@r theTQﬁaWUft the additfibnt 0 cool,
acidified with con evaporate to

f rochg iIC acid g E ,
dryness in vacuo® héﬁ t REYPERLJLUFEYpAPePEFCH PFé&aﬁ t hBYl @8ddng filtered
to renove any |nzﬁouhleoﬁadimethyMEotmhmﬁdéealeleu&pebahtdoholéryness in

dth | L, el t
hethyl one chior i oErRERed, 015 3 B .03 RET) OB RNYE) pEongREedale © VO
recrystallised fabﬁwé@ﬂeﬁodrgnal$ﬁenthasmax#sre|ng pailmredi £255- [err]
~(deconp.). Exanpsgs ldodrd’ abl aﬁbmem'é ééﬂﬁ&b&kﬂ%nanaa%%yLel‘ﬁsgmxs't%y

di phenyl sul f one et hoxycar bqgnyl

0.
4, 4' - di am no- d|pﬁ%ﬁ9€¥é??6nb— ssoPVédtPﬁlguﬁl}FUF§16Feé8W#Fhof aqueous
O@bdlnethylan1n& mixtdPe efSﬁhuérOandnﬂeEﬁ?l@heOEhlﬁkﬁaEXdhﬁ%&é%@on'Th's

solution is left_t n I ent nper 1t hen
evaporated to dr n%%giﬁngv%cégflgﬁg ﬁggfﬁgggoﬂfaphgalegtVﬁﬂﬁpated with 100
m of water, the1%o$¢@th9nefihtetedsﬁcomohhélBpéwentamdxtuteyss&hkmsﬁu from
e£29n0|g The Pr ogiieh ﬁ@ﬂﬁy?@ﬁé'@ﬁﬂo??ée?water once more, suction

' filtered again and drled. The product thus obtained

has a melting point of 178 to 183°C.

b) 2—Carboxymethyloxy-4,4'-diamino—diphénylsulfone
2.8 g (0.008 mol) of 2-ethoxycarbonylmethyloxy-

4,4'~diamino~diphenylsulfone are heated to boiling

for half an hour in a mixture of 280 ml of ethanol,

2.8 g (0.007 mol) of sodium hydrbkide and 56 ml

of water. The mixture is left to cool, acidified

with conc. hydrochloric acid up to a pH of 1, evaporated

to dryness in vacuo, then the residue is briefly .
: boiled with alcohol, filtered to remove any insoluble
St _ matter, the filtrate is evaporated to dryness in

vacuo and the residue is purified by chromatography

on silica gel, eluant methylene chloride/methanol

(1:1). The product thus obtained is recrystallised

from ethanol and then has a melting point of 255~

260°C (decomp.) .

Example 11

4,4'-Diamino-2-dimethylamino~carbonyl-methyloxy-

diphenylsulfone
3.4 g (0.0097 mol) of 2-ethoxycarbonylmethyloxy-
4,4'-diamino-diphenylsulfone are dissolved in

a mixture of 68 ml of aqueous 40% dimethylamine



melting point of 238-[err] (deconp.). Exanple 12

4, 4 - Di am no- 2- met hoxynet hyl - di phenyl sul f one -a) .
2- Hydr oxynet hyl - 4-ni t ro- chl orobenzene 43.2 g (0.215 nol) of h
2z carboxy-4-nitro-chl oro- benzene ate dissplgved in 500 m of absolute
tetrahydro- furan, then 30°m ‘of triethylamne (0.215 nol) are added

the®eto. This m sodusion eod dO% ml 0 @ e bt d i wr drenp eltai s rso Pt 1dn of

car bet hoxy chl or i1% fl(thZZE% @%'a}xdarf%ra%d%ﬂé)% S{Hg{% El%m I;r&ﬁa*{tﬁsé“ ting

mxture is stirre further hour -10 t e tri am ne
hydr ochl ori de folthea ieé'aﬂqr@&eédterflrwaemm b %Qﬁkﬁ%)n i s added

- drgpw sg ovErda gbltlaﬁﬁ?gf lkolﬂﬂl!twlo gamvhﬂ:]'cﬁ ]1({0) el %]at Ltia&n:t Pfentd 9t of

sodi um bor ohydri de.(.Q. n i.n 0 e, reaction ure is

al | owed to conme 58&&% B'az"r%' @h‘t L8 fy&GEAR mﬁf%%am rﬁ%ﬁ%?ﬂa‘rﬁ%ur

The T eddi sh- or angeosokthanelebt aﬁmee@ncsluub(dmua tdbﬂH\iﬁ’qdiMES’llaDrl c acid

whi | st cool i ng Whgakfﬁ %Bﬂn&h%& 4lglLs @%‘Mééb rﬂl The ether extract is
t a

washed with water the ether has een evapo t'ed off an oil remains
which crystallises after some tine. -1 IR spectrum (nethyl ene chloride):

3610 [err] CHgka 1eene] [err] Db) .
2- Met hoxynet hyl - rc_—ﬁ1 robenz ne 18

2- hydr oxynet hyl - B G S=diphens o of absolute
- 30 - tetrahydrofuran and cooled to [err] The sodlun1aIKOX|de of the

aggye conpound '3)p5gﬁ§d?%£yﬂa%hyl-4-n1tro-chlorobenzene
' 43.2 g (0.215 mol) of 2-carboxy-4-nitro-chloro-
benzene are dissolved in 500 ml of absolute tetrahydro-
furan, then 30 ml of triethylamine (0.215 mol)
are added thereto. This mixture is cooled to -10°C
and at this températurefzz ml of carbethoxy chloride

(0.229 mol) are added dropwise thereto. The resulting
mixture is stirred for a further hour at -10 to
~5°C. The triethylamine hydrochlbridé formed is
filtered off. The tetrahydrofuran solution is
added dropwise over a per1od of 10 minutes at 0°C
.to a solution of 30 g of sodium borohydride (0.789 mol)
in 100 ml of water. The reaction mixture is allowed
'xfi o to come back to ambient temperature with stirring
within an hour. The reddish-orange solution obtained
is mixed with 2N hydrochloric acid whilst cooling
with ice and then extracted with ether. The ether
extract is washed with water. After the ether
has been evaporated off an oil remains which crystallises
after some time. o
IR spectrum (methylene chloride): 3610_cm_1 OH

1375 cm NO,,

b) 2—Methoxymethyl-4-nitro-chlorobenzene
18.7 g (0.1 mol) of 2-hydroxymethyl-4-nitro-
chlorobenzene are dissolved in 500 ml of absolute




4.8 g (0.1 nol) of sodium hydridée (55%in oil). After 1 hour's reaction,
142 g (0.1 nol) of nethyl iodide are added dropwi se with stirring at
[err]. The reaction mxture is kept at [err] for a further 3 hours with
stirring. Then it is stirred wthout a coelizgg-bath until anbient :
tenperature I s reached. The solvent is then evaporated off and the residue
i s—*aken up in ettleyr ahydraifmrarhansd fndolacktta @ Whasdlies swmdbiesl with water,

dried and concenthg de° WS v S
crystallised fro%etﬁ% ac‘%{ate We%% %%W%itﬂ 3H
Singlet 4.6 ppm %- ﬁﬂ‘-Tzlum hydride (55% 131871713 ppm 3H
Mil tiplet c) 4'- A(f@'e‘ﬂ qmmﬂwlﬂer&t&ﬁmtn hcd ﬂlﬂ&lﬁn%f matdyne 6.5 g
(0.0327 nol) of %%I ani | Id%?adsgdrfl ni,c acid.are %J ended 50 'm of

et hanol and 1.5 d ?@ 5513 ARYHSE Kt RN (ﬁ“r) eﬁ'e added in
batThes with sti Phengeatitdon e xtame tnmg:emdlajmm tfax & heusttere acid is
precipitated wt dr, I|do

sodi um sul fi nat eaa?)g’l&‘r}resf le}%ehd évt\:nq’[q:ﬁlgigﬁ %%?ﬂ% éﬁléeaé:%ﬂm

2- met hoxynet hyl - A—GPPﬂGﬂ@hK@ﬂﬁbéﬁﬁédea xgnuﬂtempqﬁannngn#snnnanhﬁdfor 5

hours. The reactirpe Follvért iis tHh REPHL AEP de W FhaveLidyact ed
with ethyl acetate. The etu%d. ace%é(te extract i.§ washed twce wth water,

dried over sodi uﬁ'lssﬁlalkﬁt"e dhacetaken Fhe r3R&hRB f in vacuo.

The solid resi duphasendshehshieidh wi-tihr opetread, alri qibtamd croncdiiarated® '

igggt {gm](m[zggrz]l:b d%%%s[ser'u vacuo. Thé\@ejn?afliq'u{ned’ rA.'i.l is crystafﬁg‘g’éo *
_ from ethyl acetate.

NMR (C-DC13/CD3OD). 3.6 ppm 3H Singlet
' 4.6 ppm 2H Singlet

80 MHz | ' - 7.5-8.75 ppm 3H Multiplet

c) 4'-Acetylam1no-4-n1tro-z-methoxymethyl-d1phenyl-
sulfone
6.5 g (0.0327 mol) of 4-acetylanilido sulfinic
acid are suspended in 50 ml of ethanol and 1.5 g
(0.033 mol) of sodium hydride (55% in oil) are
added in batches with stirring. Then the resulting
, sodium salt of the above acid is precipitated with
g ~ether and dried. 6.6 g (0.03 mol) of 4-acetylanilido
sodium sulfinate are refluxed with 6.1 g (0.03 mol)
of 2-methoxymethyl-4-nitro-chlorobenzene in 25 ml
of dimethylformamide for 5 hours. The reaction
mixture is then poured onto ice water and extracted
with ethyl acetate. The ethyl acetate extract
is washed twice with water, dried over sodium sulfate
and the ethyl acetate is evaporated off in vacuo.
The solid residue is washed with i-propanol and

petroleum ether.
-1

IR spectrum (CHzclz) : 3420 cm NH
1710 cm™t co
1350 + 1530 cm © NO

2



- 31 -.1150 + 1320 [err] [err].d).

4' ~Acet yl am no- 4- am no- 2- met hoxynet hyl - di phenyl - sul fone 3.8 g (0.0104 nol)
of 4'-acetyl am no-4-nitro- 2-methoxynethyl -di phenyl sul fone are added in
batches with 15 mnutes to a boiling m xtur 1of_ 3.4 g (0.061 nol) of iro ;{
powger in 25 m of alcohol, 6'm of water anhd 0.05 m of 36% hydrochl ori
aci®  The nmixture is then refluxed for 121§mu|rsl3z‘l'dlqz,{e"act3'@£‘sm xture is
cooled, diluted with nmethanol, filtered over Celite and the fethanol is
evaporated. The residue is taken up in water and extracted w th ethyl

acetate. Then thd)etdAceiyizing nos-derempiorant 22¢hedtf Ho xarmik tehy Irdbiphenwsl sol i d
product is left. gaaectrum - (KBr): 1680 [err] Am de | 1525
[err] Anﬁ@g‘rr—i

140, 1320 J[err]. [er r%' e) . .
4, 4' - Di ani no- 2- net hoxyfetth@ -Qﬂ-FQ%IW)f & B Reefvlaningtq-mitro-
4 _-";?‘féet vl ani no- 4 ZaiettroxdmEthTeaTSeny IETEsE Hd GEE Lo Eshds
oi | i ng tenperatur.e,i .hydrochl ori or, m nuf es. e re i on
- solution is cool é’&efhdﬂ% 'q%rl?ﬂatae(ri"gﬁdqu IRFEREe 1‘?1}9 i‘q%e%ugé'f(?‘ﬁ AR L)
is adjusted to plefsiFon tpowdidrutin 2fuedus arirokol [he mk exf prdtade obt ai ned
s filtered of f ank Yaaiequdd 1Y alyad ReRSS WRid [Bke difbule "]
[err] 1280 [err] | err anpl e 13 - : . .
4, 4' - Di ani no- 2- méehyAhedy Fefiad ey |13 Wik PrErkerTtign mixture
4’ - ?Cet arf} no- 4- arﬂsﬂ%lo%lrlaéat,h)digaflégawitrﬂlﬂ&gr%ﬁllu fﬁﬂéﬁ&@&ﬁd .
anal ogously to BExaqmle 125 We Tathaldl {Y UQSpeLiida 20 hanalopass! Y
is taken up in water and extracted with ethyl acetate.
Then the ethyl acetate is evaporated off and an
amorphous solid product is left.
IR spectrum: (KBr): 1680 cm * Amide I
| 1525 cm™ L Amide II
1140, 1320 en 1 S0,

e) 4,4'FDiamino-2-methoxymethy1-diphénylsulfone

3.5 g (0.0l mol) of 4'-acetylamino-4-amino-
yz—methoxymethyl-diphenylsulfone are heated to boiling
temperature in 3N hydrochloric acid for 15 minutes.

The reaction solution is cooled, diluted with water

and filtered. The aqueous filtrate is adjusted

to pH 8-9 with dilute aqueous ammonia. The precipitate
obtained is filtered off and washed with water.

IR spectrum (KBr): 1130 em ! so,,

1280 cm~ T 50,

Example 13
4,4'~Diamino-2-methylcarbonyl-diphenylsulfone

Prepared from-4'-acetamino—4-amin042—methylcarbony1—
diphenylsulfone (prepared analogously to Example
12¢ and 124) with _hYdrochloric acid analogously
to Example l2e. '
IR spectrum (CH,Cl,): 3485, 3390 cm - NH,



to Exanple 12e. IR spectrum[err]: 3485, 3390 [err] [err] -32- 1695
[efr]  Ketone 1290, 1140 [err] [err] Exanpl'e 14

4, 4" - Di am no- 2- ( 1- hydr oxyet hyl ) - di phenyl sul fone 1.6 g (0.005 nol) of

4, 4' - di ami no- 2- et hyl car bonyl -* di pHenyl sul fagne. (Exanpl e 13) suspended iné?%}
m Qf 90% aqueous nethanol are reduced with 0.3 g (0.0075 nol) of sodium
borvhydrlde at [err]. After 30 m nutes Bsg$ear squﬁTbn KétOheai ned. The

nmet hanol is evaporated off and the aqu f%i? %#% on _+3 ﬁ%éuted with nore

water. An oil is precipitated which is th dyl ene chl ori de.
After the solvent has been evaporated off a white anorphous product

remai ns. NWVR qug:,garwé qps) 1.3 ppm 2H Doublet 5.5 ppm. 1H
Ml tiplet 80 MiZ ] 6 6 7 9 ppm  7H NUItlpIet Exanmpl e 15

4,4, - Di ami no- 2-cafartR LRARINAG biphenylgulfone
4, ¥ = di ami no- 2- carbanﬁyJG gh(nunnssmbipn@f(prepadfﬁhﬁ@@*ngdﬁhy1é8r58ﬁ§ELe

18 fl { d
yel) I g\r/\nesLeor al;)r(lgce13 5&[ r&%éo%%t QES f%%é?%ogg%?%ﬂ ‘Fé Icfﬂ?o?gd@ll S d| sti-lled
off.. A yeIIom1ﬂzﬁuﬂﬁinnﬂuﬁpwwumﬂthangbs@eadedduaeQHWEtha&d3ngde al kaline
wi th ammoni a_sol & Jotys oL pase fatdig ot Cgpgﬁgﬁgsﬁe ue. ODARLAED 1S

suction filtered as an anorphous so

crude product |§QMHWWW¥ﬁFtﬂ/Q%ﬁ%ﬁnﬁQ%Hé&P@ is obtained. The methanol

_ is evaporated off and the aqueous solution is diluted
o with more wate:. An oil is precipitated which

is extracted with methylené chloride. After the
solvent has been evaporated off a white amorphous
product remains.

NMR spectrum (CDCl,): 1.3 ppm 2H Doublet

. 5.5 ppm 1H Multiplet
80 MHZ - 6.6-7.9 ppm 7H Multiplet
Example 15

4,4'-Diamino-2-cyano-diphenylsulfone
6.3 g (0.021 mol) of 4,4'~diamino-2~carbamoyl-
diphenylsulfone (prepared analogously to Example -
_ 18) are refluxed for 8 hours in 45 ml of thionyl
St chloride. A yellowish-orange solution is obtained
and the thionyl chloride is distilled off. A yellow
foam remains which is suspended in water and made
alkaline with ammonia solution. The base of the
title compound thus obtained is suction filtered
~ as an amorphous solid product and washed with water.
The crude product is purified by chromatography
on a silica gel column. (Eluant: 8 parts methylene
chloride, 1 part methanol and 1 part acetone).
The corresponding frgctions are freed from the
eluant and yield an amorphous, yellowish-white

solid product.
Mass spectrum'(CHs): Mt273 m/z



on a silica gel colum. (Eluant: 8 parts nethylene chloride, 1 part
nmet‘handl and 1 part acetone). The corresponding fractions are freed from

the eluant and yield an anorphous, yellow sh-white solid product. Mss
spectrum ([err]): [err] 273 mZ *- 33 - appl e 16

4, 4' - Di am no- 2- am nonet hyl - di phenyl sul fone 07 35 g (0.0012 nol) of

4, 4%-di ami no- 2- cakbmpdkl 16di phenyl sul fone are dissolved in 25 m of
absol ute tet rahyg:r; 3: uran and . : _ of lithium

al um ni um hydrid =t=—te*¥r| and then
heated to [err] for 8 IﬂoBrSsg 'KIQeOIQHZwlmml)alqﬂanm&erd:a-z-mmmed

wth ice water i rget tdE ter-the
sol vent has beenaggg é%glgtflo?%, e lqyl%(fciﬁ%w‘qprodﬂ |s(a#g% Heni nd,
which is purlfleéeﬁyabﬁﬂéﬂﬁﬂG@@aﬁm@(ﬂﬁﬁe with Gz Ifelg QR3¢ aalant: 6
parts rrft gyl fpef Y in'tﬁ‘iuﬂlnﬁllmﬁféﬁmfm e /m_ernlzitmzeé L@ltsmh &gen
evaporated o Fom cor:a&n ns eﬁ?’e e'Eam)rp ous -
product is left. % E?‘?’ [tg}er’} i’fﬁt %%ﬁ

4, 4' - Di am no- 2- hgdhonyset hwhedllﬁjtémdusd]hmm:mnﬂ&mﬂ:(iﬁeﬂﬁfﬁfdeuﬂ@poﬁed
4,4' -di am no- 2- X c yl.- d 168
(1971)) are di ssoI&\h}(fald)Lce %rglg%r} abs )l?tetsaalgtélt rah é‘ ralnsc}n rn%zgtee wth
0.07 g (0.0019 nwithoetheghi umf&q;mtrhmrﬁqwménasnmeﬂ avaRonated | rred.

for 1 hour at 20gf#ndat ke iP#ead P prddiit Sid A Hehindl® which
\,.« ~ is purified by chromatography over a silica gel
' column (eluant: 6 parts methylene chloride and
1 part methanol). After the eluant has been eiraporated

off from the corresponding fractions a yellowish
amorphous product is left. - .
Mass spectrum (CH 5): Mt 277 m/z

Example 17

4 4'-Dlam1no-2—hydroxymethyl-d1phenylsu1fone
0.23 ¢ (0.00075 mol) of 4,4'-diamino-2-methoxy-
carbonyl-diphenylsulfone (J. Med. chem. 14, 1168
(1971)) are dissolved in 15 ml of absolute tetrahydrofuran
, and mixed with 0.07 g (0.0019 mol) of lithium aluminium

St hydride. The mixture is stirred for 1 hour at

20°C and then heéated for 3 hours to 50°C. -The

excess lithium aluminium hydride is decomposed

with water and then the reaction mixture is extracted
with ether. After the solvent has been evaporated
off, a yellowish-brown oil is left which is purified
by chromatography over a silica gel column. (Eluant:
9 parts methylene chloride and 1 part methanol).
The corresponding fractions yield a yellowish oil

. after evaporation of the eluant.
Mass spectrum (CH 5): Mt 278 m/Z



excess. i thium al um nium hydride is deconposed with water and then the
redction mixture is extracted with ether. After 'the sol vent has been
evaporated off, a yellow sh-brown oil is left which is purified by
chromat ography over a silica gel colum. {Bgant: 9 parts nethylene

chl-qride and 1 part nmethanol). The corresponding fractions yield a

yel™swi sh oi | af EyampdepdBation of the eluant. Mass SpeCtrU”1(CH 5): [lerr]
278 mMZ - 34 4 fpa

4,4' - Di am no- 2- (N 0 5g2s—hol ) of
4, 4' -di am no- 2- chl or o- c§§b6n%ﬁ4893ﬁ€ﬁ§ﬂéupﬁbﬂeQﬁﬂ%ﬂﬂﬂiﬂﬁ;ﬁﬂthqnqr .
suspended in 15 ghrbbnyat-@iphea %hQEUW%JaT$y8$$%%1b& ideS ! g
(0. 81 nol ) of rret.h;le_gr??&e |frt1m28_ﬂyrqﬁ} Iyoorllde Trlétr{e m%redlgs
stirred overnight™ E‘ﬁ' PE ™ ﬁé’errg’?’hﬂy Bafed £ Falatderof 1
and™® he renai ni ngstLBd gedi0d0d mol)asifethedhlylniherdiner20 mIMyg e anor phous

,rb\(rarflclguillzg I[eft mkBhyRERE' Wﬂ%@é}% %@%ux 2 LY deirrdd'd er111613q1t[ err]
2- (N-Cycl ohexyl - Rﬁn@ﬂﬁ?l--c&‘hsanﬁyle) methyle@ﬁamwnsﬁqoh@ﬁvaymaDr epared

[from 4, 4 - di am ne£e- ahtoraear BT hing &quﬂa' Tl dlsNsEd duyle and
N-cyclohexyl ously to Exanp S ectrun1[err]

EH yl am ne anal gg
3490, 3400 [err]WI [ WAFPL1628- ¥ Ge[éFPFPRﬁP&erfﬁegue1f@01@6??] [err]
IR spectrum (KBr): 3480 + 3360 cm NHy

Ul | 1630 em™t Amide
1125 cm™t so,
Examplé 19
2- (N-Cyclohexyl-N-methyl-carbamoyl)-4,4'~diamino-
diphenylsulfone

Prepared from 4,4'¥diamino-z-chlorbcarbonyl-
diphenylsulfone-dihydrochloride and N-cyclohexyl-
N-methylamine analogously to Example 18. '
IR spectrum (CH,Cl,): 3490, 3400 cm > NH,

1620-1630 cm © Amide

1300, 1140 cm™ so,
Aot . Example 20
4,4'-Diamino-2-

-diphenylsulfone

a) 2-Chloro-5-nitro~N,N-dimethyl-aniline

63 g of paraformaldehyde are placed in 1
litre of 35% formic acid and at 100°C, 60 g of
2-chloro~5-nitro-aniline in 560 ml of 95% formic
acid are added in batches thereto; Then the mixture
is_heated for 2 hours over a steam bath, the reaction

-mixture is evaporated, mixed with 560 ml of 2N

NaOH and 140 g of Na,50,, extracted with methYlene
chloride, the organic phase is dried with magnesium
sulfate, evaporated to dryness again and purified



Exampl e 20 4, 4' - Di am no- 2- (N, N-di net hyl am no) - di phenyi sul f one a)

2-Chl oro-5-nitro-N N-dinmethyl-aniline 63 g of parafornmal dehyde are pl aced
in 1 litre of 35%formc ac%g~gpd at [err], 60 g of
2.chloro-5-nitro-aniline in:560.mM of 9596%§YH1C acid are added in batc
thereto Then the mixture i§ heated for urs over a steambath, the -

reastion ”‘Xturebyscﬁ¥6ﬂ9E6§99ph§16€Qr“htBoiﬁﬂn”E1Qﬁe3NwN%§Hs§ﬂ4c$40 g of.
Na2S03, extracted mnth neth | ene_¢h

agnest um sut 1 at 881 evaBTURBYS | CAAP)ROESREEhRRRICHGReRRDS = Z5) -

chromat ogr aphy ovellewceilinwhichl ¢4 weabted! foathelr. diflltant.:

di chl or onet hane/ cycl ohexane = 2:1). Yellow oil which is reacted further
directly. b) 4'- Acetanlno 2- (N, N—dlnethylanlno) 4- nltro- dlphenylsulfone 24
g of .the sodiumbhl$'e Ami(K B

2- CHT or 0- 5- ni t r 0g § B Dk QgﬁEEBﬁL)Aanlllne and 120 n1 of absolute
dlnethylfornan1d€‘g#9—%TXEU—rﬁg refluied for 28 ho poured onto
wat er, extracted with fh§l ©8¢c Pﬁtéogﬁﬂmtﬁé & QEnfcagRiy %@&Wﬂw ed with

magnesi um sul fatphaﬁylleuapohabeécua vaeug. ofhe-chlotoe S-n ituo-(Ngdi-over a

| filled l. /
The fracti ons cotashPye -AB heBe; B, 188 M 5P, ERRITR EdtavA conitmse,
is triturated wiaheemized tegebhecnyseﬁlyxeﬂlﬁor 281 bpurs,. pgpred
4' - A no- 2- (N, N- Egtaxltgw ng)ctf'aE'tEEiow‘i'tBh@%kiu'aE@%%tleo ahdfthe

4' -acet am no- 2- ( i met hylam no)-. 4-nitro-d l.sul fone are placed in 50
mh—of organic phase 1s dried with magne51um sulfate and

evaporated in vacuo. The residue is purlfled over
a column filled with silica gel (eluant: dichloro-
methahe/methanol = 50:1). The fractions containing
the desired product are'evaporated and the residue
is triturated with ether.

Yellow crystals. M.p.: 213-216°c.

c) 4'-Amino-2-(N,N-dimethylamino)=-4-nitro-diphenylsulfone
' 10 g of 4'-acetamino-2-(N,N-dimethylamino)~-

4-nitro-diphenylsﬁlfone are placed in 50 ml of

semi conc. hydrochloric acid and heated for about

1 hour over a steam bath until a clear solution

is obtained. Then it is cooled, made basic with

2N sodium hydroxide solution, extracted with dichloro-
methane, the organic phase is dried with magnesium
sulfate and concentrated by evaporation. The residue
is purified over a column filled with silica gel
(eluant: dichloromethane/methanol = 50:1).

Yellow crystals. M.p.: 164-166°C.

d) 4,4'-Diamino-2-(N,N-dimethylamino)-diphenylsulfone

6 g of 4'-amino-2~-(N,N-dimethylamino)-4-
nitro-diphenylsulfone are hydrogenated in 200 ml
of methanol with 0.6 g of Raney nickel for 6 hours
at ambient temperature under a pressure of 3 bar.



sem conc. hydrochloric acid and heated for about 1 hour over a steam bath
until a clear solution is obtained. Then it'is cool ed, made basic with 2N
sodi um hydr oxi de sol ution, extracted with dichloro- methane, the organic
phase is dried with magnesi um sul fate andmﬁgﬂcgntrated by evaporati on.
resjidue is purified over a colum filled w silica gel (eluant:

d|6ﬁ10ronethane/mhbhamhb eai&l&bt Yo Ir@oviess %ucdﬂdﬁ f1f¥3§iﬁﬂr] d)
4, 4' - Di am no- 2-( Ianlno dlphenylsul one

4' - ani no- 2- (N, N—&hﬁegﬁ ﬁo)ls4 °H|cter“5r&| W”@rﬁ? dﬂamgenat ed in
200 i of net hanandmpuh1afleagomerRanepmmﬂ<alm@a 611murﬁ161tca3‘"§€13m

t enper at ur e under, Ssu hen catalyst is
renoved by suctléniggﬁﬁerlﬁchéﬁeo Fprgfghe§%@5ﬁ§Entr ‘to dryness in
vacuo and pur|flﬁﬁlﬂﬁeFIHSGéﬂﬁﬁnmmPIIé@ﬁml8ﬂ°§ lica gel (eluant:

di chl or omret hane/ et hanol 60:1). Beige crystals; mp. 196-[err]. Exanple

21 4,4' -Di am no- N- | -am no) - di phenyl sul fone Prepared from
2-ch|oro-5-nitr0—§éﬂﬂgghgi) ~aniline and the sodiumsalt of
4-acety|anino-phéﬂgr-DsahﬁnOha-gNFdenhguggﬁu%b%-Hq Is2113n éHiaggn62300
foam IR spectrum (net h d L

[err] [err] 2-Chloro- E¥E§?§e5 kQE hgl- ég% %Qg'rblloms 50

g of 2-chl oro-5- antlenananﬁnshessoglum SBﬂMybfldda¢etaﬂdm1ﬁhé@h;ngﬂfsod|um
carbonate are sulfinic acid analogously to Example 20. Hardened

(] foam.
IR spectrum (methYlene chioride): 3500, 3400 em™1 NH2
1130, 1300 en™t so,

2-Chloro-5-nitro-N-methyl-aniline was obtained
as follows:

50 g of 2-chloro-5-nitro-aniline, 82 g of
methyl iodide and 123.3 g of sodium carbonate are
refluxed for 16 hours in 1.2 litres of ethanol. -
Then the insoluble precipitate is filtered off,
the mother liquor is concentrated by evaporation
and the residue is taken up in dichloromethane.
The organic phase is washed with water, dried with
magnesium sulfate and concentrated in vacuo. The
residue is purified over a column filled with silica
gel (eluant: dichlorémethane/cyclohexane = 1:2).
Orange crystals; m.p.: 106-108°C.

Example 22

4'—Amino-2,4-bis-(N,N-dimethyl—amino)-diphenylsulfone
a) 4'-Acetamino-4-amino—~2-(N,N-dimethyl-amino) -

diphenvlsulfone

4.5 g of 4'-acetamino-2-(N,N-dimethyl-amino)-~
4-nitro-diphenylsulfone are hydrogenated in 200 ml
of methanol with 0.45 g of Raney-nickel for two
hours at ambient temperature under a pressure of



refluxed for 16 hours in 1.2 litres of ethanol. Then the insoluble
pre€cipitate is filtered off, the nother |iquor i's concentrated by
evaporation and the residue js taken up in dichloronmethane. The organic
phase i.s washed with water, dried with magpesium sul fate and concentrat
in yacuo. The residue is purified over a um filled with silica gel

(eferant d'Ch'Orﬁnsépane%ﬁ¥ﬁ|Qﬁéxéﬂéatyétzls EEQQQ e9r$§%a|§
106-[err]. Exanple. 22 4'-Am no-2, 4- bi s= (NN di net am no) - di henylsulfone

a) 4' - Acetan1%blﬁréﬁ?nBSZC?ﬂRFBFﬁéFﬁ I-XnFH6P°réFﬁﬁén9P§uF88ne 4.5 g of
4' - acet am no- 2- (Medidnheeisypunbf hed- o#ealhreodunhemyUauafQﬂehaeelica

hydr ogenated in 2 with, 0.45 R o for two
hours at anblentg?gngé+%?ﬁpﬁ %hﬁg#°5°ﬂ?88§ éﬂsgkan ab i?bar Then t he
catalyst is f|Itbx@htothwnherYstalateMbP-eo&éénﬂiafsd by evapor ati on and
the®residue is purified over a colum filled with silica gel (eluant:

di chl or onet hane/ net hanol 30 1) nght bromn crystals Nlp 117-[err]. b)
4' - Acet ani no- 2, 4Rhi s- (Al rbeeks 2nfnby qimethydnaming)y of -

par af or mal dehyde are daﬁpﬁéﬁyﬂsumfaﬁen1 of 95@6forn1c acid with heating and
2.3 g of 4'-acetam no- M. NO; enyl sul fone are

added. The reaction n1&t r ?E Réb?%éfmF35F¥YPSraf ﬁ&ﬁ?g ﬂﬁen
concentrated by 3@ apbrafi 85%i iormicoacidlwith beaZliingoandm2hgdgoxi de

solution and 2. 7,8 pi_L&LtinPh6-898RTnol B (N, ¥LlHifethyl-amino) -
&mé- _ diphenylsulfone are added. The_reaction mixture
. ' is kept at 90°C for 12 hours and then concentrated

by evaporation in vacuo. - 1l ml of 2N sodium hydroxide
solution and 2.7 g of Nazso3 are added, the mlxture

is extracted with ethylacetate, the extract is

treated with active charcoal and magnesium sulphate,
concentrated to dryness in vacuo and the residue

is purified over a column filled with silica gel
(eluant: dichloromethane/methanol = 30:1).

Colourless oil which is immédiately reacted further.

c) 4'-Amino-2,4-bis-(N,N-dimethyl-amino) -diphenylsul fone

1l g of 4'-acetamino-2,4~bis~(N,N~-dimethyl-
amino) -diphenylsulfone are dissolved in 50 ml of
2N hydrochloric acid and heated for about 45 minutes
over a steam bath. Then the mixture is cooled,

- made basic with 2N NaOH and'extractéd with methylene
chloride. The organic phase is treated with active
charcoal and magnesium sulphate, concentrated to
dryness in vacuo and the residue is purified over
a column filled with silica gel (eluant: dichloromethane/
methanol = 50:1). The residue of the desired fraction
is triturated with ether.

Yellowish crystals; m.p.: 166-168°C.



Is extracted with ethyl acetate, the extract is treated with active charcoa
and magnesi um sul phate, concentrated to dryhess 'in vacuo and the residue is
purified over a colum filled wi,th silica gel (eluant:

dichl*or onet hane/ net hanol = 30:1). Cbl ourles380kl which is imediately
reagted further. c) 4' - Ami no- 2
, 47DV s- (N, N- di neExpmpdei 23) - di phenyl sul fone 1 g of

4' -acet am no- 2, 43biamG NoN4di (iRl nk i —H Ml d & sl ved L0
50 M of 2N hydrﬁma&w—r—@m%r@#%ﬁw%ﬁéﬁ—ne
bath. Then the nftur edisACEEARINOTAzDILrO-2-£r1f] lfone
wi th methyl ene chlorid&o §hefot@ensodﬁh@s&art lofe di-aitetantt n-iphemh yala 1906

and magnesi um su t cgrcenty, nes |n vacu he eS|due |s
48081 8naCARCENLEALE! }1%5% A o

pULLiled over a colum ane/
net Ranol 50: 1)1nTﬁ§°r@§|Qﬁeabﬁoﬂnﬁeddsmeaéymmmnmamgdesanetnﬂﬁﬂuxétht1
et her. Ye||0“ﬂ5hf6EYE56h§ 2§‘Bour§66 bﬁhrh %§%%‘%nd

- Ami no- 4- (N-et hy| - 0)-2-tr uoronethy enal tﬁ%bne a
4' - Acet ani no- 4- nP?PBe - Ppte| abPBﬁe?h}lltaieﬁhefp wémerron@magwrd ttidhsodi um

salt of 4-acet anaﬂehpbeamb.suhhem ehaCngam& hasef is washed thorou
absol.u ﬁ5n1|de

2-chl or o- 5- n|tro ri.d di net

are.refluxed for” g ?LEZ'?)LHO F&< Twétﬁ\ }!‘FﬁP&s%’“’t AP &’G&%G%G’Wﬁﬁ%
about 2 litres otomdtnn¢55xtnavaedomntmhél¢bhdﬂumeuhame1tmhateﬁg&mﬂh phase
ggﬁmashed thorougphyrW th water, dried with nmagnesi um sul phate and

centrated to d[ ness in vacuo. The residue is triturated with ether.
th yellow crystals- M.p.: 228-230°C.

b) 4'-Acetam1no-4-am1no-2-tr1fluoromethyl—dLphenylsulfone
30 g of 4‘-acetam1no-4-n1tro-2-tr1fluoromethy1-

dlphenylsulfone are hydrogenated in 800 ml of methanol

with 3 g of Raney-n1cke1 for 8 hours 40 minutes at

ambient temperature under a pressure of 3 bar. Then

the mixture is heated in order to'bring the desired

product into solution again. The catalyst is removed

by suction filtering whilst still warm and the filtrate

is concentrated in vacuo.

Beige crystals; M.p.: 220-224°C.

c) 4'-Acetamino-4- (N-ethyl-amino)-2-trifluoromethyl-
diphenvlsulfone

3 g of 4'-ecetamino-4—amino-2—trifluoromethyl-
diphenylsulfone, 6.7 g of acetaldehyde, 0.6 g of
molten sodium acetate and 3 g ofeRaney-nickel in
.100 ml of ethanol are hydrogeneted at 70°C under
a pressure of 5 bar for 11 hours. Then the catalyst
is filtered off and the flltrate is concentrated
to dryness in vacuo. The evaporation residue is
purified by chromatography over a column filled with
silica gel (eluant: dichloromethane/methanol = 50:1).
Colourless érystals; M.p.: 157-159°C.



nght yellow crystals; Mp.: 228-[err]. b)

4' -“Acet am no- 4- am no- 2- trlfluoronethyl di phényl sul fone 30 g of

4' -acet am no-4-nitro-2- trlfluoronethyl di phenyl sul f one are hydr ogenat ed
800 ml of nethanol with 3 g of *‘Raney-nickel_for 8 hours 40 m nutes at
anbj.ent tenperature under a pressure of 3 . Then the m xture is heat
in¥rder to bringythe desAﬁQHoDﬁQQNCEthQHQaﬁﬁh&B-QﬂtQQ%hﬂordﬂg%hgaﬁa'ySt
renoved by suction flléer 0 Yn iit STITT warmanag the frttrate rs
concentrated in vacuo. 98BRERYLSULEORE. N\ - 220-[err]. c)

4' -Acet ami no- 4- (N- et hyls smgnof. 42— acethn@aomt-w-etdyuhemhwl-fzane 349 of

4' - acet am no- 4- 0 Isulfone

acet al dehyde, ?g}PEIGOLG#%gﬁ9§o§Yh§¥g %ggﬁg da§ 5ﬂrﬁ§ﬂeﬁ%n|ckel in 100
m of ethanol ar%oHWBr@éeﬁﬁmédcaﬂCFBFrFtaddbydaOphégsuceacﬁdSfbmr for 11
hours. Then the &Bé@£Y§tmiﬁuEéEt8689 afgtaaﬂ bE%hfth &t% bieEQ“CE”tratEd

to dryness in v apor at |o$ residue.is purif romat ogr aphy

ev
over a col um f|$$ikF%W?h1§l Ptaipe (ePBSHtltd#éhPepéﬁétﬁaﬁ@/ﬁﬁtmdnol =
50: 1). CblourlessfcwaﬁéﬁlSmaﬂtpba5157wEEhrhN sod1uﬁ9h dexlde solutlon

4' - Am no- 4- (N-et _ _ hen sulf 5 g of
4' - acet ami do- 4- ( etﬁ@%?ﬁ%?ﬁo#gﬁgLFrl %ﬁef ugit ﬁ@n§ﬁ ﬁﬁFSRe are
stirred in 20 rnThﬁSséaitcbﬁneuprénedlhpﬂocohbahanea0|thosoah&dbnS m nut es

over a Stea”‘batﬁsU@Eiédaw?kﬁaﬁaéﬁéﬁihﬂ”shipBQE@'”%Gnc EQ@chh | s poured
nto 50 m of mater made basic Wth sodi'um hydroxi de sol ution
dryness in vacuo and the residue is triturated

with ether.
' Yellowish crystals; M.p.: 133-135°C,

Ekample 24

4'-Amin6-4-ethylamino-Zécyano-diphenylsulfone

a) 4'-Acetamino-4-amino-2-méthoxycarbonyl-diphenylsulfone
Prepared from 4‘'-acetamino-2-methoxycarbonyl-

4-n1tro-d1phenylsulfone (L1t° J. Med. Chem. 1971,

1168) by catalytic hydrogenatlon analogously to

Example 23b.

Spectra: IR (KBr): 3360, 3450 cm ! NH,

- 1735 cm™ T _ ester-CO
- | 1650, 1680, 1550cm™t amide~-CO
UV (methanol): . 257 nm and 240 nm.

b) 4'-Acetamino-4-ethylamino-2-methoxycarbonyl-
diphenylsulfone '

Prepared from 4'-acetam1no—4-am1no-2-methoxycarbony1-
diphenylsulfone, acetaldehyde and catalytically
activated hydrogen analogously to Example 23c.
Amorphous product.

Spectra: IR (CH,Cl,): 3440 em~t -NH
1740_crn'-l ester-CO
1710, 1520 cm * amide~CO

UV (methanol): , 260nm, 300nm.



and the precipitate obtained is suction filtered. This is taken up in

di ¢hl or onet hane. The-solution is dried w th:mgnesi um sul phat e,
concentrated to dryness in vacuq and the residue is triturated with ether
Yel |l e sh crystals; Mp.: 133-[err]: Exanpl§

4' - Am no- 4- et hyl am no- 2- cyano- di phenyl sul f one -

4' =skeet ani no- 4- ag} no- 24ngthyxamanbemyl-aﬁluabenyin&lthb&@ali’b@hgue@i%@@é-
-acet am no- 2- nethoxycaggfﬁg!e 4-ni tro-di phenyl sul f one It em

. 1971, 1168) by catal yt ogenatlon anal ogously to Exanpl e 23b. Spectra:
IR (KBr): 3360, 3450 [Rrepared from 4'facekanidd—feethylamino-2-

ester-CO 1650, L@§9h0ﬁ§59r58ﬁ§i-d1?heﬁglgﬁlgghgvaﬁoxy?@@Qbhlfr1c 257 nm

and 240 nm b) - Acet am no- 4- e | am no- rbon
di phenyl sul f one #FLtPaRRALPIOUFLY - §LEXARREC428Fi no-2- net hoxycar bony! -
dlﬁﬁénylsulfone Mapet al Usbyls6a0d catalytlcally activated hydrogen

anal ogously to Exanple 23c. Anorphous product. Spectra: IR [err]: 3440
Jerr] -NH 1740 [err] ester-CO 1710, 1520
[err] an1@b CO 4rEthylémindy4 ' ~amino-2-26@boxy3diphenylsul4one C)

-4IEthyIan1no 4' - am no- ggmgth@xyfgrggmyl glghggﬁgaaﬁgk ope _Brgpated from
4' - acet am no- 4- et hyl am no-2- et hoxycar sul f one and
hydr ochl ori ¢ 2-methoxycarbony1-d1phenylsu1fone are refluxed
: for 4 hours with 10 g of sodium hydroxide in a
W mixture of 70 ml of water and 350 ml of methanol.
Co After cooling, the mixture is suction filtered
to remove a small quantity of an insoluble material;
the filtrate is adjusted to pH 4 with hydrochloric
acid whereupon the reaction product is precipitated
in the form of crystals. These are suction filtered,
washed with ice water and dried.

M.p: 116-122°C (decomp.).

e) ' 4-Ethjlamino-4'éamino-z-cyano-diphenylsulfone
37 g (0.115 Mol) of 4-ethylamino-4'-amino-
2-carboxy-diphenylsulfone are refluxed for 45 minutes -

: in 370 ml of thionyl chloride. The mixture is

St concentrated to dryness in vacuo and the residue
is carefully mixed with cold concentrated aqueous
ammonia. 4-Ethylamino-4‘-amino-2-carbamoyl-diphenyl-
sulfone is obtained, which is suction filtered,
washed with water, dried and dehydrated without
any further purification with thionyl chloride
to give the nitrile. 32 g (about 0.1 Mol) of
the above amide in 220 ml of thionyl chloride are
refluxed for 2.75 hours. The reaction mikture
is evaporated in vacuo and the crude product is
purified by repeated Chromatography on silica gel
(eluant: methylene chlqride/methanol = 40:1).
"‘M.p.: 177-183°C.



aci d anal ogously to Exanple 23d. Mp.: 155-[err]. d)

4- Bt hyl ami no-4' - anmi no- 2- car boxy- dlphenylsulfone 39 g (0. 116 Mol ) of
4- et hyl am no-4' - am no- 2- et hoxycar bonyl - di phenyl sul fone are refl uxed fgF4
hours with 10 g of sodium hydroxide'in a aigqu~e of 70 ml of water and
m of methanol. After cooling, the mxture is suction filtered to renove
s et quantity of an insoluble nmaterial; the filtrate is adjusted to pH 4

W th hydrochlorlgxgﬁbqgwggreupon t he reactlon product is precipitated in

the formof crys e are suction filtered, washed with ice water
and dried. Mp: 41rAmino-P-methydrd-n-propylamino-diphenylsulfone

4- Et hyl am no- 4" -@ayi no- 2-MéhY

4-et hyl am no-4' - am no-

Liias == The m xture is concentrated to
drymess in vacuo and tReS5r gsufu@-m&ﬁl*qrr]e-fdfl%;&ﬁno«-eﬂ-%éﬂa}dﬁb -adipesny Bt ed

aqueous ammoni a. 44 ELRy! aﬁ\ Po 4 °¥““nk‘2%§@ wmd&%‘eﬂqyﬂ é%]fone IS

obt ai ned, which s sucti'o ered ter
dehydrat ed wi t hoanh¥dyong: pesassium icarhanats tare theated die H9%@ to give

the nitrile. 32o¢ §2abadhurg inVBo mif dhes mﬁ\eam{ae??vﬁm of thionyl

chl ori de are'reflgxed for .JThe r CtIO m xture is evaporated in

hour s
vacuo and the crff ér§FBHUctA|3e§uﬂqQ¥%PQA/ SRS FHRBYehhy on
silica gel (eluaphtometiterene Thiel adlddsrddeipitatkt lgre Mgken 177-[err].

'kﬁl . up in methylene chloride. The methylene chloride

phase is separated, washed with water, dried over

sodium sulphate and cohcentrated'to dryness. When

the residue is recrystalllsed from pettoleumether/ethyl-
acetate, yellow crystals are obtained: M.p. 132-

135°cC.

b) 2-Methy1-4'4nitro—4-n—propylamino—diphenylsulfone
A solution of 2.48. g of 2-methyl-4'-nitro-
4- (N-n-propyl-N-tosyl-amino)-diphenylsulfone is

left to stand for 4 hours at ambient temperature
in 25 ml of concentrated sulfuric acid. Then it.
o is poured into ice/concentrated ammonium hydroxide
j2 solution and the solids precipitated are extracted
with methylene chloride. The methylene chloride
phase is washed with water, dried over sodium sulphate
and concentrated to dryness in vacuo and in this
way the desired compound is obtained in the form
of a yellow solid.

c) 4'-Amino-2-methyl-4-n-propylamino-diphenylsulfone

1.6 g of 2-methyl-4‘'-nitro-4-n-propylamino-.
diphenylsulfone are dissolved in 60 ml of methanol
and hydrogenated at ambient temperature in the
presence of 0.5 g of 10% palladium/charcoal under
a hydrogen pressure of 50 psi. After the uptake



Exanpl e 25 4' - Ami no- 2- net hyl - 4- n- propyl am no- di phenyl sul fone a)

2- Net hyl -4' - ni tro-4-(N-n-propyl - N-t osyl - ami no) - :di phenyl sul fone 2.5 .g of
2-nmet hyl -4' -nitro-4-tosyl am po-di phenyl.- sulfone, 0.8 m of n-propyl io
“and 0.9 g of anhydrous potassi um car bonate ;gre_heated to 600C for 17 ho
in 30 M of dinethylformam de with stirring. After cooling, the m xtur
pouFed onto wat eof hYﬁeogehlHaspeadeﬂluaseﬁlante@akeheu@dﬂ&l@%&hy|ene

chl oride. The nethy o] e a r d with water,
dried over SOdIU%?SE?EE ?gha%ggcgﬁgeﬁ eaﬁegﬁggogggness %Vﬁﬁh]f%e residue is
‘recrystal lised fF@ﬁ?ﬁ@tFéFédnﬁPhGPPéth}p mé@etgbs cpdlouagdessy siryistadrse
obt ai ned: M p. 1§2ec1§5€ét€h M.p. 170-173°C, are suction filtered,

2- Met hyl - 4'-n|tro - n- propylan1no di phenyl sul fone A sol ution of g of

2-methyl -4" -nitro- 4-(N-n-propyl-N-tosyl-ani no)-di phenyl sul fone is Ieft to
stard for 4 hour ExampaebR6ént tenperature |n 25 nl of concentrated sul furic
acid. Then it |s4pogﬁ§o A I de solutlon

and the solids p T FH-a&lerhe

met hyl ene chl ori @k ph;f yelahe ) amef -rﬁédnawepﬁgg@Lf yidqﬂﬁnne

and concentrated to dryngssei - !ﬁ\iﬂ@—éﬂﬂe'tﬁyﬁ.h@-‘ﬁ@l&rbh-ﬁl%%t{ﬁ%tﬁ%%”nd
is obtained in the f

4' - Ani no- 2- met hyR£9- ﬁ?B%VFanﬁoggbpﬂin?FsBFFbﬁéePeGcﬁlgFlde-
2-nethy|;4'-nitrbs4gneprmpyéeulao siepbenyl anldf analaoE @ithedlesqd in 60 ni

f et hanol and_ QGTSE él&"gkﬁy%dﬁgﬁp% aggggrégqugﬁgégf%pce of 0.5

f 10% pal | adi arcoa rogen After the
upt ake th en 2 ml of cyclohexanone and 1 g of sodium cyanoboro-

hydride are added with stirring. The mixture is
left to stand overnight at ambient temperature
and filtered. The filtrate is stirred with 50

. ml of 2N hydrochloric acid and ﬁhen with 200 ml
of 2N ammonia for 10 minutes. The methylene chloride
phase is temoved, washed with water, dried over
sodium sulphate and-concentratéd; The solid yellow
residue is chromatograéhed on silica gel using '
methylene chloride as eluant. The eluants containing
the substance are evaporated and when the residue
is recrystallised from ether/petroleum ether, yellow

s crystals are obtained, M.p. 116-119°C.
b) 4'-Am1no~4—cyclohexy1am1no-2-methyl-d1phenyl-
sulfone |

Prepared from 4-cyclohexylamino-2-methyl-
4'-nitro-diphenylsulfone with hydrogen and palladium/-
charcoal analogonsly to Example 25c.

M.p.: 180-183°C.

Example 27

-4‘-Amino—Z—methy1—4-n-propy1amino-diphénylsulfone

1.5 g of 2-methyl~4'-nitro-4-propylidenamino-
‘diphenylsulfone (prepared from 4-amino-2-methyl-



-. 42- :of hydrogen has ended (15 m'hutes) the catalyst is filtered off and
the nmethanolic solution is concentrated to about 10 ml. The col ourl ess

crystals precipitated, Mp. 170-[err], are suction filtered. Exanple 26
4. - Ami no- 4- cycl ohexyl am no- 2 met hyl-d |phenPI sul fone a)

4- Cycl ohexyl am no- 2- et hyl -4' - ni tro-di phenyl sul fone 2 g of '
4-a no- 2- net hy'I&'&nnﬁﬁa—dxﬁlﬂmelﬁdme prepibnsDieedeé p €20amtuRiIv)

met hyl ene chl ori S n et her eal
hydr ochl oric aci qar%l%éegc?q(? %ﬁégﬂs%léﬁ |%%£€%% g%e%{%h%t’r%? 1g‘x‘/ﬂ‘%)nexanone
and 1 g of sodi @recyHERIed HnrFlanhref duefchianpl hand i hydnogeddtedi xt ur e

is left to standrpvayen scHedBY Qs (TSI & A/ Eldigseel. The
filtrate is stlrred \grﬁrﬂmSO of 2N hydéroch%rlc am{j and then with 200 m

of 2N ammoni a f & STt SETPRAE HE S MRGRE d| RYFRIYM RELSSUF@ DV ed,
washed with wat e Sdr |ps1 m:ﬂnlsad-lejmgsltmpehaée laymlrc@ék@etmg adedled The solid
yel | ow resi due I usin Iene chl ori de as
eluant. The el ua%ts% con al A1) aﬂfﬁ%’e subs%dé&n‘geeghrteh%\fé ?Ja‘f’e'xg AIAERBEN t he
residue is recrydaaar de&d qqmﬂréltﬁ@etrﬁ%eto cizymess hin ,vaeuoow Thestal s are

obtained, Mp. Ikbailfld lis l29hromatographed ver ﬂllcaﬂ dh
sul Tone are from

4' - Amno4cyc|oht_éllamn %z?met en

4- cycl ohexyl ami M& ¢ &s cﬁ% rant § o@%t@%ﬂ‘b@féﬁs and

pal | Iadl uni - chawﬁamﬁdpgﬁ&lsuﬂstﬁ%ﬁa Q&apM@tedlS&i&ifies@aﬁm e
2\_(4 Ani no- 2- n%%@taﬁéq aly'eo@gtaa'?%% d'bPrk?nyi'?d“{‘P?‘ec.

Example 28
4'-Amino-2-methyl-4-methylamino-diphenylsulfone

Prepared from 2-methyl-4-methylamino-4'-nitro-
diphenylsulfone with hydrogen and palladium/charcoal
analogously to Example 25c. |
M.p.: 150-153°C. |

Example 29

4-Ethylamino-4'-amino-2-methyl-d iphenylsulfoﬁé
Prepared from 4-ethylamino-2-methyl-4'-nitro-
o diphenylsulfone with hydrogen and palladium/charcoal
S analogously to Example 25c. |
M.p.: 166-167°C.

Example 30

4'-Amino-4- isopropylamino-?-'z-methyl—d'iphenylsul fone

Prepared from 4~isopropylamino-2-methyl-4'-
nitro-diphenylsulfone with hydrogen and palladium/
charcoal analogously to Example 25c.

M.p.: 149 150°cC.

Example 31

4'vAminoé4—n-hexylamino-z-methyl-diphenylsulfone

Prepared from 4-n-hexylamino-2-methyl-4'-



1. 5 g of 2-methyl-4"-nitro-4-propylidenam no- di phenyl sul fone (prepared
frdm 4- ani no- 2- nmet hyl - -43- 4' -nitro-di phenylsul fone, propional dehyde,
titanium (1V) chloride and potassi um carbonate in dichloromethane) are
di sselved in 50 m of .methanol *and hydrogengied in the presence of 0.5 g
paIIadlunicharcoaI at anbi ent tenperature under a hydrogen pressure of 50

pﬁT"’Untl | the uphﬁkeoeﬂ1bhdh9geﬁl|ﬁ6&eeﬂ(1%%d raU g el Qe i A v hem)ved
the remaining uQr _Ls _con e 3 SS in vacuo. e
residue is chron%Fg Féﬁﬂeans 89°§F % §|4mﬁiﬁ ﬁé@hylene chloride as the
el uant. When t heMepuant 316ea18P8i.ng the subst ance are evapor at ed,

col ourless crystals are obtained, Mp. 170-[err]. Exanple 28

4' - Am no- 2- et hyl - 4- nethglan1no dlphenylsulfone Prepared from
2- et hyl - 4- nethvﬁﬁamﬂled 2nitro- di phenyl sul fone wi'th hydrogen and

palPadi unt char cogl -0 2he9aLEy Y1 bBe BXPTRNE nd59—mithy1 —Hidnetly s BEHD! € 29
4- Et hyl am no-4' -am no- 2-net -di phenylT'sul.Tone Prepar

4- et hyl am no- 2- met hyl - reﬁ?Fgg ﬁBﬂhgﬁ?V?&PP@H§XHQﬂ+qﬁmﬁﬁﬂﬁﬁhz%ﬂf'

pal | adi un char coni t roed dbpbeny¥stud fonenplieh2hgdridgen ah@d padlaldivmyanpl e 30
4' - Am no- 4-i sopr Oz | pRe Ifo Prepared from

4- |sopropylan1n08g¥£é§%ﬂ -ﬁaﬂgﬁgﬁglgdlghg%y g ﬁg ‘With hydrogen and

pal | adi-um char &P+ tina BQUbgﬁycto Exanpl e 25c.

U _ Example 33
| 4'—Am1no—4—d1methy1am1no-2-methzl-d1Ehenzlsulfone
Prepared from 4-dimethylamino-2-methyl-4'-
nitro-diphenylsulfone_with hydrogen and palladium/
charcoal analogously to Example 25c.
M.p.: 221-223°C. |

Example 34

4'-Am1no-4-n-hexylamlno-z-methyl—d1phenylsu1fone

Prepared from 4'-acetamino-4- (N—n-hexyl—N-
- tosyl-amino)-2-methyl-~diphenylsulfone with phenol
and hydrobromic acid analogously to Example 6.
M.p.: 1l6-118°C.

- Example 35 .
4'-Amino-4-isopropylamino-2-methyl-diphenylsulfone

Prepared from 4'-acetamino-4-(N-isopropyl-
tosyl-amino)-2-methyl-diphenylsulfone with phenol
and hydrobromic acid analogously to Example 6.
M.p.: 149-150°C. | |

Example 36

4'-Amino-2-chloro-4-cyclohexylamino~-diphenylsulfone

| Prepared from 4'-acetamino-2-chloro-4-cyclohexyl-
amino-diphenylsdlfone and 3N hydrochloric acid analogously
- to Example 22c. )

M.p.: [47-199°C.



Mp.: 149-[err]. Exanple 31 .

4'“An1no 4- n- hexyl am no- 2 nethyl di phenyl sul fone Prepared from

4- n- hexyl am no- 2- net hyl - . =44- nitro-di phenyl sul fone with hydrogen
pal I adi um char coal analogously to Exanphs 25c. Mp.:. 116-[err]. Exanp
32 4' - Ami no- 4- cyclopentylanrno 2- met hyl - di phenyl sul fone Prepared from

4‘Cyclopentyl&ﬂ@m&l@w&irnﬂ - nitro- drphenylsulfone wth hydrogen and

pal | adi um charcoal gﬁg‘ Exanpl e 33
4' - Am no- 4- di net hyI n?sﬁy % I p eny on epar7pd1 rom

4- drnethylanrﬁﬁ-gﬁﬂ& ﬁmq%%rC)drphenylsulfone wi t h hydrogen and

pal | adi um charcoal anal ogously to Exanple 25c. Mp.: 221-[err]. Exanple 34
4' Am no- 4- n- hexyl am no- 2- nethyl dlphenWQﬂgfone Prepared from

- acet am no- 4- (N- n-pexyl - Syl - am no) - {-ne hylediphenylsulfone with
phéﬁol and hydrobronie\acid Z alsgously tog le 6.-MbD.: 116-[err].

Exanpl e 35 4' - Am no- 4-i sBp SD. X -~y|surfd¥if%epared from
4'~acetanino-gngN—lqgafopyl - am fTo) - | - d™ehenyl 'su f%ne with
phenol and hydrobromss acid 4 ggously to \=@Apl e 6. P.. 149-Jerr].

’ 0

the following_compounds_are obtained analogously

\ : to Example 22c:
- N Melting point
N
NHCH, | 150-153°
- NHC,H, 166-167°
NHC3H, ' 170-173°
NH—1soC3 7 149-150°
NH-CH, 5 ' 116-118°
NH-Cyclopentyl 176-178°
, NH~Cyclohexyl _ 180-183° -
L N(CH,), 221-223°
Example 38

4-Ethy1amino—4‘-amino-2-hydroxymethy1-diphenylsulfone

Prepared from 4-ethylamino-4'-amino-2-methoxycarbonyl-
diphenylsulfone and lithium aluminium hydride analogously
to Example 17.
M.p.: 148-151°C.

Example 39

4'-Amino-2-methylamino-4-n-propylamino-diphenylsulfone

Prepared from 4'-acetamino-2-methylamino-4-
n-propylamino-diphenylsulfone and 20% hydrochloric
acid analogously to Example 22c.

M.p.: 142-143°C



Exanpl e 36 4' - Am no- 2-chl or o- 4- cycl ohexyl am no- di phenyl sul f one Prepared
frem 4' - acet am no- 2- chl oro-4- cycl ohexyl - am no-di phenyl sul fone and 3N

hydrochl oric acid anal ogously to Exanple 22c. MP.: 197-[err]. - 45-
Exanpl e 37 By hydrol ysis of a ¢orreéespordidgsg-conpound of general fornula

[ERR] the foll ow ng compounds are obtained anal ogously to Exanple 22c:
[er®] [err] Example 40 Melting point [err] [err]

150-153 [err] g4v_anino-2-methyl—4 _n_alﬁép‘ifg,ﬁimLeairlbenylsulfone
170-[err] NH i-sofer T49=Terr| NF{err]

116-[err] NH Cycl op:adn%/lg of 4'-amino-gugkhy}- Nrpmm%iél@mldo-
}80 [err] h[ gr rdlph?%y%s%ll.f%ne aril?gé)néeo%féd Lug;wnhﬁ o8 drﬁtty&mmd-
46t y! anm no- S UZRR no- Be RS Eo 1Mo Lo TR padeF I gReP iR 1 ni um
al i ni um hydrw keh astad g | yo ta Sixspeeidn. ol P. 56 1918f exithidwmanpl e 39
4' - Am no- 2- mtﬂ&rﬂﬁﬂﬂﬁ %%Pié’é’yir?”%‘%f“ 8@96% Sﬂéépg'ﬁydrofuran
at 0°C. After refluxing for two hours, the excess
lithium aluminium hydride is destroyed by addition
of water after cooling. Subsequently, 0.5 ml of
_ 10 N NaOH is added and the precipitate is removed
i : by suctiqn filtering over kieselgur. After washing
of the filtered precipitate with tetrahydrofuran,
3.the filtrate is dried over sodium sulfate and evaporated
in vacuo. _ '
M.p.: 170-173°C (ethanol)




Prepared from 4' -acet am no-2- net hyl am no- 4- n-propyl am no- dlphenylsulfone
and 20% hydrochloric acid anal ogously to Exanple 22c. Mp.: 142-[err]

-46- Exanpl e 40 4'-Am no-2-net hyl - 4- n- propyl am no- dlphenylsulfone 0.8 ¢

4. - am no- 2--met hyl - 4- propi-onyl am do-* di pheanyksul fone are dissolved in 30

of dry tetrahydro- furan. The solution obtained is added dropw se with
sti¥¢ing to aBumgeElsion of 0.56 g of lithiumalumniumhydride in 20 m of

dry tet ranydr QAN lod B dnindViGY dld#d 1P I far Mo LPU Sand e excess

l'ithium al um : r cooling.
Subsequent | y, diphenyXkguliffpne NaOH'is added and the precipitate is renoved
by suction filtering over kieselgur. After washing of the filtered
precipitate with tetfahydrofuran, the filtrate is dried over. sodiumsulfate
and evapor at eFIPRARAPM p. : 170-[err] (ethanol) - - 47 - Exanple |
Tallfets containing 100 ng of 4, 4'-diam no-2-cyano- dlphenylsulfone

Conposi tion Active substance
. 100. O- ny COrnlls}_gP‘Lc ‘H’Et i 01

Actlve substance _100.0 ng
Corn starch, suitable for o ,
making directly into tablets 60.0 mg

Lactose, suitable for making
directly into tablets _ - _38.0.mg
S Magnesium stearate _ - _2.0 mg
200.0 mg

Preparation:

- The substances are evenly mixed and compressea
to form tablets.

Example II

Tablets containing 200 mg of 4, 4'-dlam1no-2—cyano-

diphenvlsulfone

1 Tablet contains:

U Active substance 200.0 mg
) Corn starch, suitable for c :
making directly into tablets 120.0 mg
Lactose, suitable for making | '
directly into tablets 76.0 mg
Magnesium stearate _ 4.0 mg.
400.0 mg
Preparation:

As in Example I.



making directly into tablets 60.0 ng Lactose, suitable for
maKing directly into tablets ' v38.0 ny Nhgne5|un1stearate
2.0 ng 200.0 ng Preparation: The substances are evenly nixed and conpr eg

to formtablets. Exanple I Tabl et s* coat agning 200 ng of Q{
4, 4 -di am no- 2-cyano- di phenylsulfone 1 Tablet contains: Active substa

ZOG?D mg Cor nExampdie Iddi t abl e for making directly into tablets

120.0 ny Lact eefatedialilet d %ror{@ﬂrﬁg!gd'sfoe%d Yof 'E%,t-ﬁ%ft ihiino-2-cvano-
76.0 ng Nhgnesuun151eardte
Preparation: AdRbenglepdifone and . abl ets contai ning

50 ng of 4,4, '-dlanlno 2- cyano- dlphenylsulfone and 6. 25 ng of
pyrlnethan1n T t Lore co tains: Active substance
RIS

50,0, my Pyri met re contains: -6.25my Cofn starch,
sui tabl e for makingAditieet [spnhsdamdeabl et s 40. 0 510 d-ad ose,
suitable for making pdifiGaldnaiieO tablets ’ 6:;%75ng
Corn starch, suitable for = ,
making directly into tablets _ _40.0 mg
Lactose, suitable for making .
directly into tablets _ L 22.75mg
Magnesium stearate : - 1.0 mg
N\ 3 : _ o 120.0 mg
Preparation§

As in Example I.

Coating: _
The cores are coated by known methods with

a coating consisting essentlally-of.sugar and talc.
‘30 mg of coating material are used.

Example IV

Tablets containihg 100 mg of 4,4'-diamino-2—¢yano-'

diphenylsulfone and 12.5 mg of pyrimethamihe

s

1 Tablet contains:
Active substance 100.0 mg
Pyrimethamine 12.5 mg
Corn starch, suitable for
making directly into tablets - 60.0 mg
Lactose, suitable for making
directly into tablets 25.5 mg
‘Magnesium stearate 2.0 mg

200.0 mg
Preparation:

As in Example I.



Magnesj um st ear at e 1.0 ng 120.0 ng Preparation: As
in Exanple |. Coating: The cores are coatedr by known nethods with a coati
consisting essentially of sugar and talc. 30 ngy of coating material are
used.- Exanple IV Tablets containing*106- mp of 4, 4' -di am no- 2- cyano-
dlgggnylsulfone and 12.5 ng of pyrinethamne 1 Tabl et contains: Active

su ance 100. 0 ng Pyri nmet ham ne

12.5 ng Corn s |table for making directly into tablets

60.0 ng Lactos%gégg%%ggle for naking dlrectly |nto tablets

25.5 g Nhgneséﬂﬁgglggfeoatalnlgg 100 mg of -dlgmgngn27qmanong
Preparation: AgipRelfB88lfohe (i.m49%n&xa7Bl eci/yé\aamugeépéﬁatahm ng 100 ny
of 4,4"-di am no-Z-cyano- di phenyTsultone (1. m and s.c.crystal suspensi on)

1 Anmpoul e contains: Active substance 100.0 ny

Sod™@m chl-ori db Ampoule contains: 15.0 ny Doubly distilled water

ad. 3.0 m PreggEQQéoQubgggnggtlve substance is flnelxogrgqu

article

.(p - : Sodium chloride. - ~15.0 mg

Doubly dlstllled'water : ad. 3.0 ml
Preparation: .
[\ : ' The active substance is finely ground (particle

size <5 um). The substance is homogeneously distributed
in the sodium chloride solution. The suspension

is transferred into 3 ml ampoules and sterilised

for 20 minutes at 121°C.

Example VI

Ampoules containing 100 mg of 4,4'-diamino-2-cyano-

diphenylsulfone (i.m. and s.c. crystal suspension)

and 12.5 mg of pyrimethamine (combination with pyrimethamine)

1 Ampoule contains:

, Active substance 100.0 mg
St Pyrimethamine ' 12.5 mg
Sodium chloride ' _ - 15.0 mg
Doubly distilled water ad. 3.0 ml

Preparation:

The active substance are finely ground (particle
size £ 5 pm). The substances are homogeneously distributed
in the sodium chloride solution. The suspension
is transferred into 3 ml ampoules and sterilised’
for 20 minutes at 121°cC.



«&

-Size <p [err]). The substance is honpbgeneously distributed in the sodi um
chloride sol ution. The suspension is transferred into 3 m anpoul es and '
sterilised for M g2mides at [err]. Example M Anpoul es containing 100 ny

ok 44" -di am no- 2-cyano- di phenyl sul ongnéic iagd S.c. crystal suspensio
and_12.5 ng of pyrinetham ne (conbid%?ﬁ%ﬁ—wFE%J%yrinethanine) 1 Ampoul e

con®ai ns: Active substance -100.0 ng Pyrimet ham ne
12.5 ng Sodi umghl origléy substituted bis(4—aminophé§¥ﬂ)ﬂ@hf%&ﬁgy distilled
wat er ad. 3.0 Preparation: The active substance are

finely ground (Phre¢eeealitermularerr]). The substances are honogeneously

di stributed in the sodiumchloride solution. The suspension is
transferred into 3 ml anpoul es and steriljsed for 20 m nutes at [err].
MR 52- 137 - 1 - Patent cladtxs 1. ‘New substituted

bi s(4- ani nophenyl ) -sul fones of qeneral f

rnmula [ ERR] . wherein Rl represents
a hydrogen atom an alkyl _group with 1

car bon aﬂhps or a cycl oal kyl

group with 3 to 7 carbo R repr _ a hydrogen atom or an al kyl
group with 1 to 3HcNr bg y,— RS0 Nnitrile, (1)
aIkyIaninocarbonyI? di a\ kyl anf no- ~
N-cyel oal kyl - al kyl ami nocs&EBadyl , al kyl a / R,
o N
4

wherein

.R1 represents a hydrogen atom, an alkyl group with
1 to 7 carbon atoms or a cycloalkyl group with
3 to 7 carbon atoms,

R2 represents a hydrogen atom or an alkyl group
with 1 to 3 carbon atoms, '

Ry represents a nitrile, alkylaminocarbonyl, dialkylamino-
carbonyl, N-cycloalkyl-alkylaminocarbonyl, alkylamino,

_ dialkylamino, dialkylaminocarbonylalkoxy, alkylamino-

e sulfonyl, dialkylaminosulfonyl, hydroxyalkyl, alkyl-
carbonyl, aminoalkyl or alkoxyalkyl group

or, if R1 and R2 represent hydrogen atoms, a hydroxy
or hydroxycarbonylalkoxy group

or, if.R1 represents an alkyl or cycloalkyl group

and R, represents a hydrogen atom or an alkyl group,

it may also represent a halogen atom or a trifluoromethyl,
nitro, amino, aminosﬁlfonyl, aminocarbonyl, alkyl,
carboxy or alkoxycarbonyl group and . '

I

A



-t

di al kykam no, di al kyl am nocar bonyl al koxy, al kyl am no- sul fonyl,
di al kyl am nosul fonyl, hydroxyal kyl, al kyl -_carbonyl, am noal kyl or
al koxyal kyl group or, if Rl and R2 represe%t"hydrogen atonms, a hydroxy g

hydr oxycar bonyl.al (o] g 1l re ent s | k cycl oal kyl '
groyp and R2 re%f gﬁﬁ%’r‘%&%d&r o%%én_ng O %&En&%f k?? ‘81 o%'lﬁ)‘? 01%2 may al so @‘
represent a halkRfeh mRARIRNE BYGrOqgRR oreemy| 2ndi R4 ol n avbe102 ROS Hobem f onyl

am nocar bonyl, @Adgydsedied tw'wam?@:& W&%P%%y@f&%ﬁ? é‘t;lgup r;2- [err]

represents a hydrog atomor, i err] and [err] both r eseht hydr ogen
atons and [err]™%h q X RGN 4%%%%?\‘?5‘1’5““&?69%?%‘?8%& a hydr oxy
group, [err] nmeoyr adkloxepysseyf a hal ogen atom or a hydroxy or al koxy

, whilst the: ' [ Ds definiti .
Cerey and forrfr it obat bRl TEF O GHeABLbRE 0, Bhe QPLAL el 0B 0" 0 e

cycl oal kyl par tofréihe gHteups (Rpmamd (R, There bobetoremayirerehecort aimddi ti on
salts thereof. R.to 3 Ny BEOHROLGES Hid JERE &yciO4TRYE paPe Al med in claim
1, wherein Rl represents a hydro n atom an al kyl group containing 1 to 7
carbon atons orc‘gn%"&'/’c"f o%%l g?%g'g WP 2R g™8 to 7 carbon atons, [err]
represents a hydrogen aidntive acidtdddigionpsalesrthesposents a nitrile,
met hyl ami nocar bonyl, N- cycl ohexyl - net hyl'am nocar bonyl , net hyl am no,

di met hyl - ani no, dinet hyl ani nocar bonyl net hoxy, hydroxynet hyl, hydroxyet hyl,
met hyl car bonyl ,2 ani nd¥ew ReRPowndsehogsmeral/| fgrmuba I as claimed

KMJ in claim 1, wherein

R1 represents a hydrogen'atom; an alkyl group containing
1 to 7 carbon atoms or a cycloalkyl group containing:
4 to 7 carbon atoms, '

Ry

'Rz represents a hydtogen atom or a methyl group,

R, represents a nitrile, methylaminocarbonyl, N-
cyclohexyl-methylaminocarbonyl, methylamino, dimethyl-
amino, dimethylaminoéarbonylmethoxy, hydroxymethyl, .
hydroxyethyl, methylcarbonyl, aminocarbonyl or
methoxymethyl group

or, if Rl and Rz_both represent hydrogen atoms,
R3 may also represent a hydroxy or hydroxycarbonylmethoxyb
group '

or, if Rl represents an alkyl or cycloalkyl group

and R2 represents a hydrogen atom or a methyl group,

R3 may also represent a chlorine or bromine atom

or a methyl, trifluoromethyl, nitro, amino or aminocarbonyl
group and

R, represents a hydrogen ‘atom or, if R, and R,

I
L I



B A

or, if«.R and R both represent hydrogen atons, R3 may al so repr’e'sent a
hydr oxy or hydroxycarbonyl met hoxy group or, 'if [err] represents an al kyl or
cycl oal kyl group and [err] represents a hydrogen atom or a net hyl group@

[err] may al so.represent a ghldrjne’'or bromne atom or hyl . ..

t'rifd uor omet hyl®° trretf’,refrﬁ"}o hd’rdrﬁﬁ%caa'i’%%y?"%rlgmpl%n%’{g r‘%losq’rletp]r%'éen
hy(:i?"égen at om arepridsgrars Ja drydlrfoxtyr [grouB-ohoa hehbspriosemrc Hychwigen at ons
and [err] int . Sipt.] r rggyyg _ orine or
brom ne atom [Jerleoruf' r%ﬂ/&ei?go%lrsg’gre entéaﬁﬁgé%r%ggbﬁo?nérnﬁnﬁgom or a
“hydroxy or met 8GR @odh NP RhOTadiet RRRT t9EPURal ts thereof. 3. . New

conpounds of of gener alnd &nA!latild aadl GidR G aTes| ehdrdof Wherein Rl

represents a hydrogen atom an alkyl group with 1 to 3 carbon atons or a
cyckgal kyl group with 4 to 7 carbon atons, R2 représents a hydrogen atom
or, iIf [err] r&oreseMew xampduridgraflimf [genérahyfaltmwla eéprasent a net hyl

group, Rin th 1M§§t4 r sel | orine or bromne atomor a
nethyl,triflugﬁ%ﬁbt yﬁéwﬁ%ﬁﬁiéﬂbtﬁﬁfb ydroxyet hyl, met hyl am no

di met hyl am no, cyano or nethyl carbonyl group and [err] represents a
~hydrogen atom mnddgresiits aldijd By 4 omeswodlk oup with

' - Am no- 2- et hyl=4- n:- proopyl am no- di phenyl su] f one an the .acid addition
salts thereof.lg®° E A/ %Iaat?ﬂ%cg" -%rﬁ%‘gi%%gr%g%ﬁ%h"éh@f sul f one
4 to 7 carbon atoms,

' R2 represents a hydrogen atom or, if R1 represents
a methyl group,'R2 may also represent a methyl

group,

R3 in the 2 position represents a chlorine or bromine
atom or a methyl, trifluoromethyl, hydroxymethyl,
hydroxyethyl, methylamino, dimethylamino, cyano

or methylcarbonyl group and ' | :

R4 represents a hydrogen atom, _
and the acid addition salts thereof.

4, 4'-Amino~-2-methyl-4~n-propylamino-diphenylsulfone
and the acid addition salts thereof.

5. 4-Ethylamino-4'~amino~2~chloro-diphenylsulfone
and the acid addition salts thereof.

6. Physiologically acéeptable acid addition
salts of the compounds as claimed in claims 1 to
5 with inorganic or organic acids.

7.  Pharmaceutical compositions containing a
compound as claimed in claims 1 to 5 or a physiologically

(LI
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and the acid addition salts thereof. 6. Phy5|olog|cally acceptable acid
addition salts of the conpounds as clainmed imclains 1 to 5 with inorganic

or organic acids. 7. Phar maceuti cal conpositions containing a conmpoung
ass clfaimed in clains 1.to 5 or a physiologically 11111111 111111 @
111111111111111aéceptéble hcid MiditPon salt as4cdedeptiabhecdeid additi

sal ™ as Cla'”Eds'QoéLéhH}GwEQQG%HSrowﬁhQrQn?nQEt”E%?r1Bg%taﬁﬂﬁbkers and/ or

di luents. 8. nE und as clarnmed 1n clalns ysiologically
accept abl e aci dd4¥4entEn salt thereof as clained in claimé for t he
treatment of bacterial diseases, nalarla and | eprosy. 9. Process for

preparing a pha naceuéhggég?gggogltl a%ﬁ 9 Ehegagqgsbacterlal di seases,
a

mal ari a and Iep osy, I'se a conmpound as clainmed in cl ai s
1tgp5 or a phytooBogrcaIbyyacoépgabaélacaécsﬂﬁﬁbdsnasaﬁtaﬂﬁete@ﬂ as

claited in clai g]a?t' éheg‘éaﬁspagagﬁgl aaa190as*mrnsc%maaeﬁ;:batﬂeﬁtor mre

i nert conventional carriers and luents. : Process for preparing
t he conpounds aSfcbarkegiph éP&Pﬁﬁef tBaGaréﬁa?&@téFP§8&an that a) a
conpound of general fornula [ERR] wherein [err] and [err] are as defined as
inclains 1 to ? one_of the

°B

other group A o reBFgggﬁFsggrugfffaéfggpre%h%%@%%%fefff aﬁg%rgggfgggethe

defined a for treating bacterial diseases, malaria and leprosy,
. chéraéterised in that a compound as claimed in

(O claims 1 to 5 or a physiologically acceptable acid.
addition salt thereof.és claimed in claim 6 is
incorporated in a non-chemical manner in one or
more inert conventional_carriers and/or diluents.
10. Process for preparing the compounds as claimed
in claims 1 to 6, characterised in that

a) a compound of general formula
R3
R .
- 4
wherein

R3 and R4 are as defined as in claims 1 to 5,

one of the groups A or B represents a nitro group
and the other group A or B represents a
N i defined a
- group, wherein R4 and R, are
R
T2 '

as in claims 1 to 5, or also represents a nitro

ok c L M s *
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as in.clains 1 to 5, or also represents a nitro - 5 - group,. is
reduced, or b) one or two protecting groups are split off froma
conpound of general fornula [ERR| wherern5[€rr] and [err] are as defin
"as ih claims 1 to 5 E represents ah amino, alkylamno or cycloal kyl -

group protect e BYPa FPoFECPERY «gPup, whilst the alkyl part may contai
from1l to 7 carbon atons and the cycloal kyl part nmay contain from3 to 7
car bon atons, a [erL] u I rei err e are as
defined as in §§a| 8& tngQQ§h§ é réhﬁg§ ﬁ?og n aﬁ%n%%gr%up %ptlonally

" protected by afBPBtécFPngognéusf B@mea@1|é9§WUéne of the groups E or G nust
represent one of the above-nentioned groups protected by a protecting
group, or c¢) in order to prepare conpounds of general fornula | wherein
R rgpresents a cyano group, a.3 conpound of g geral. fornmul a - 6 - [ERR]
wherein [err] and [err] are defined as in cljains

R3 and R4 are as defined as in claims 1 to 5,

N

W, . wherein

E represents an amino, alkylamino or cycloalkyl-
amino group protected by a protecting group, whilst
the alkyl part may contain from 1 to 7 carbon atoms
and the cycloalkyl part may_éontain from 3 to 7
carbon atoms, or a

1

_//;N group
R, 5
wherein R, and R, are as defined as in claims 1

to 5, and

G represents an amino group optionally protected

by a protecting group, but at least one of the ' .
groups E or G must represent one of the above-mentioned
groups protected by a protectihg group, or

c) ‘in order to prepare compounds of general
formula I wherein R3 represents a cyano group, a
compound of general formula

A



1 to 5; is dehydrated, or d) in order to prepare conpounds of general
formula | wherein [err] represents a hydroxycarbonyl al koxy or

di al kyl am nocar bonyl al koxy group, a conpougid-of general fornula [ERR =
(wherein Rl, R2 and R are defined asin clainms 1 to 5) is al kyl ated vvit
conpund of general formula X - Ak - ONﬁg (M)
(whe¥ein Alk represents an al kyl ene group h 1 to 3 carbon atons, R5
represents a hydroxy, algoxyor dial ky}e#-Q0 gro EMpereln t he aIkyI part
may contain 1 to @ _garphgn an 5 X reﬁpesents a nucl eophilically
exchangeabl e qroup2suck as a gt W Ne atom) and spgRpequent Iy, i f
desired, hydrol ysed, or\s order tQ pare corpounds of general formula
| wherein [err] represents an am nocar b0 , al kyl agi no- carbonyl,

di al.kyl am nocar bonyl or di al kyl ani nocar bbnyl - 'aIkoxngroup, a conpound of
general formul-a [ERR] (wherein [err] ang [err] are defined as in clainms 1
"to 5 and [err] represents a hydroxycarbod@l or hydroxycarbonyl - -al koxy
group), or a reactive derivative thereof, is reacted with an am ne of

- general forml avt{éi%filn \flﬁefﬁina{rﬁf ', T RFOPifed W OUHPYS, BfOM OF an al kyl
group with 1 t cag bo gé}yﬁi aer(b‘]r represents a hydrogen atomor an

al kyl group MAt the reactive derivatives

- a) in order to prepare compounds. of general

ot : formula I wherein R3 represénts a hydroxycarbonylalkoxy -
or d1a1kylam1nocarbony1a1koxy group, a compound
'of general formula

OH : N

d 1 (v)
HoN

(wherein R+ R, and R, are defined as in claims
.&ﬁ. 1 to 5) is alkylated with a compound of general formula

X - Alk - CO - R5 (VI, v

(wherein Alk represents an alkylene group with 1
‘to 3 carbon atoms,

'Rs represents a hydroxy, alkoxy or dialkylamino
group, wherein the alkyl part may contain 1 to
3 carbon atoms, and

N AT
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t hereof, or f) In order to prepare conpounds of general fornula I

wherein [err] represents a hydroxynet hyl, - 8-.- am nonet hyl or

1- hydroxyal kyl group, a conpound .of genepah fornmula [ ERR] wherein [err] Cﬁggg
and [err] are defined as in clains I'to 5 and [err] represents a
hydr,gxycarbonylx EFRBERFEREBoAY hucdpPRbddibedylly exchlakgeadilieogybugr oup,

wher®in the al kyhenr hgny! cawumnaaaérca%ﬁuhaeaa %?' Sg'ﬁer%élbg é;:%g&gw at ors,

I s reduced, or s 0 ord conpounds

wherein [err] rg%rggﬁﬁfg nggﬁﬁg %Cycggalkyl group and [err] represents
a hydrogen atom a conpound of general fornula [ERR] wherein [err] and
[err] are defingf ag,i | nts an_amn_no _.or tro group
and [err] and [egr ?085§ gr€§n%ﬁgﬁﬁgech 8%%?% eB\REER hgﬂFPE fesent an
al kyki dene gr oup ?ﬁelnt837represgntscanb9n1apsn$bonvé.cy&kyéahyhodene

group with 3t ocdrB8aPLN éiQﬂEylbﬁlﬁSQHESQnyﬁr Q)dlaleIQBQEBCEPbgéﬁfare
conmpounds of genﬁ%oﬁyfornula I ereln at Ieast one of "the groups

does - not repres% h?H?BBEn a?BﬂPaHB f general formula

X | -~ (vIIY

4

(wherein-Rl,-R2 and R, are defined as in claims 1 to 5
and R3' represents a hydroxycarbonyl or hydroxycarbonyl-
alkoxy group), or a reactive derivative thereof,

is reacted with an amine of general formula

/ .RG
H-N (VIII)
- N R
o' 7

wherein R6 represents a hydrogen atom or an.alkyl
group with 1 to 3 carbon atoms and .

R7 represents a hydrogen atom or an alkyl group
with 1 to 3 carbon atoms, or the reactive derivatives

thereof, or

£) in order to prepare compounds of general
formula I wherein Ry represents a hydroxymethyl,

e

AT
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represents a hal ogen atom or an al kyl am no, dial kyl am no, hydroxyal kyl,
am noal kyl , al koxyal kyl, hydroxy, am no, trifluoronethyl or alkyl group, a
conmpound of general formula [ ERRl. wherein ?e?r] and [err] have the J,iil
meani ngs qi ven el and 5, but one of the E
groups [err] orar ery ett]r?ﬁJStorr e%geg‘%ﬁ?x%ﬁfﬁﬂaﬂﬁ?‘l’pgr%u‘bor{}\ﬁ"?‘l’]"cl to 7 carkbp/
atons, and [ er f ragreseEntfomndia ogen at om or an al kyl ami no, di al kyl ani no,
hydr oxyal kyl , am noal kyl , al koxyal kyl, hydroxy, am no, trifluoronethyl or
al kyl group, whilst the alkyl part nay conjain 1 to 3 carbon atons, is
reduced, and if desired a conpound of genef&al fornula | thus obtained
wherein [err] represents an_alkoxycarbon | or al koxycgr bonyl - al koxy group
is converted by hydrolysis ohdiig compourld of general fornula
| whegrein [err] reprdsg mydroxycarbo&§¥Lalkoxy
group, or a conpound O for mA .obt arngd wherein [err]
and/or [err] represent a c brom ne atomis converted by
hydronS|s or alcoholysis into a correspondi ng conpound of general formula
| wherein [err] in the 2-position represenRa a hydroxy or al koxy group and
[err] represents a chl orine or brom ne atony or a conmpound of general
formula I thus alne i s _conve ted into _ap, acid addition salt thereof,
more particul ar“1 %'ol% [ﬂ%‘g*‘ée%c?% K3 IME salt, with
i norgani c or orlga:m c5 andls. -

R3" represents a hydroxycarbonyl, alkoxycarbonyl,
aminocarbonyl or alkylcarbonyl group, wherein the
alkylcarbonyl group may contain a total of 2 to

4 carbon atoms, is reduced, or

g) in order to prepare compounds of general formula
I wherein R1 represents an alkyl or cycloalkyl

group and R2 represents a hydrogen'atom, a compound
of general formula

R
L so. 7/ \ -8 (%)

wherein R3 and R4 are defined as in claims 1 to
5, |

L represents an amino or nitro group and

RB and R9 together with the carbon atom between
them represent an alkylidene group with 1 to 7

* c L M S *
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11. Pharnaceutical conpositions containing a conpound as clained in clains

1t0 5 or a physiologically acceptable acid addition salt as clained in
claim6 and a dihydrofolic acid reductase9|nh|b|tor together with one or,

mwe‘inert carriers and/or diluents:’ Process for preparing a
pharmaceut i cal @5RPBs PEPBITs OF o Fhf@lﬂaéé‘tyrﬁr‘?te"@f %Qé’tper"ﬁﬁ b & seases,
malaia and | epbOFY cathohaatomsseds iteldidieds @anpound as clained i'n claim

1 to 5 or a physiologically acceptable acid addition salt thereof as

claimed in claim6 and a di hydrofolic acid-reductase inhibitor is
incorporated, by a ndm- odeirc&lo prepade iconpeangis wfr genegatl conventiona

carriers and/o%o@hhign&swhereln at least one of the groups R1
. or R2 does not represent a hydrogen atom and R3_
e represeﬁts a halogen atom or an alkylamino, dialkylamino,
hydroxyalkyl, aminoalkyl, alkoxyalkyl, hYdroxy,

amino, trifluoromethyl or alkyl group, a compound

of general formula

wherein Rl' and RZF have the meaniqgs given for
R, and R, in claims 1 to 5, but one of the groups
Rl' or R2' must represent an alkanoyl group with
1l to 7 carbon atoms, and
R3“'.represents a halogen atom or an alkylamino,
dialkylamino, hydroxyalkyl, aminoalkyl, alkoxyalkyl,

hydroxy, amino, trifluoromethyl or alkyl group,
whilst the alkyl part may contain 1 to 3 carbon
atoms, is reduced, and T,

if desired a compound of-genetal formula I thus
obtained wherein R3 represents an alkoxycarbonyl
or alkoxycarbonyl-alkoxy group is converted by
hydrolysié into a corresponding compound of general
formula I wherein Rs_represents a hydroxycarbonyl
or hydroxycarbonyl-alkoxy group,

or a compound of general formula I thus
obtained wherein Rqg and/or R, represent a chlorine

* c L M § *
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or bromine atom is converted by hydrolysis or alcoholysis
into a corresponding compound of general formula

I wherein R3 in the 2—positibn represents a hydroxy

or alkoxy group and R4 represents a chlorine or

bromine atom, or

" a compound of general formula I thus obtained is
- converted into an acid addition salt thereof, more

particularly a physiologically acceptable acid
additiqn salt, with inorganic or organic acids.

11. Pharmaceutical compos1t10ns containing a
compound as claimed in claims 1 to 5 or a phys101091ca11y

acceptable acid addition salt as claimed in claim

6 and a dihydrofolic acid reductase inhibitor together
with one or more inert carriers and/or diluents.

12. Process for pfeparing a pharmaceutical compositions:

for the treatment of bacterial diseases, malaria

and leprosy, characterised in that a compound as

claimed in claims 1 to 5 or a physiologically acceptable -
acid addition salt thereof as claimed in claim

6 and a dihydrofolic acid-reductase inhibitor is
incorporated, by a non-chemical method, in one

or more inert conventional carriers and/or diluents.

—_—
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