1,171,935 5 The
acyl ati on of am noet hyl - benzenesul phonyl -ureas nmay be carried out either
in one step, for exanple by reaction of a correspondingly substituted
benzoic acid halside, ~or it may be carried out in several
steps. One exanple of the nunerous possi- ~ bilities of
stepwi se acylation is the reactron of a correspondi ng am noet hyl - benzene-
.sul phonyl -urea with a 2-al koxy- or 2-aryl oxy-benzoyl chloride and 10
subsequent intro- 5 | ogen atominto the
benzene nucl eus of t eAl;Ie!rszlavano gs 5 HFQAOTEN © exanpl e
t he |ntroduct|on of a corres Substit ut ed t hi o- benzoyl group

a o) t he conversion of the reactlon P qrﬁﬂ o
corresﬁ@ndl 535 de derivati ve. s h regard to
the re@et /oM AD\s, Doteof Ardlication el ﬁ@'&r@w!ﬁg Spdficatiine | Peackés
10 ek b M \ vemsm/way in general, vary wwthin wide limts and
can bedadblRy ckEwErs _ €.404c0r exanpl e,
the ramtt \\_ By . Application made.in ﬁLr&ﬂ@?ﬁi‘ it Mb/FRPdn FORE 1965 »
T sol venss, QS 7 fer Semplete &F"@f"“&ﬁ"b@f"é‘béﬁéﬂvt‘e’%erat ure. |
As starting®

As, there may ve—tused—eonpounds contai ning a benzene
radi cal subst: _

ed t he rou [errl 15
15  Index at acceptance: -—cf ca g W1A6, 1J1C2, U1Z, 2D43B,]2D43D, 2D43F, 2D43H,

of this fornula therzemﬂ'a _ 30%82'1 2D43Z6) [err]
International Classxﬁcat:on —007 cl43l78 :

_ COMPLETE SPECIFICATION
Benzenesulphonyl-Ureas and Process for their Manufacture

"'We: FARBWERKE HOECHST AKRTIENGESELLSCHAFT Vormals Meister Lucius &
Briining, a. Company recognised by German law, of 6230 Frankfurt (M)-Hoechst,
Germany, do hereby declare the invention, for which we pray that a patent may be
" granted to us, and the method by which it is to be performed, to be particularly de- ..
~ 5 scribed in and by the followmg statement ; ~ '5
: The present invention prov:des benzenesulphonyl-ureas of the general formula -

X

Qfo -{V—)’-— phenylene —Soy-py-co-wi-7!
' oz X .
in Wthh -
R represents-a hydrogen atom or a lower alkyl or a phenyl-lower alky! radical,
10 R represents 10

) an alkyl, alkenyl or mercapto-alkyl radical containing 2 to 8 carbon atoms,
E ) an alkoxy-alkyl, alkyl-mercaptoalkyl or alkylsulphinylalkyl radical containing
" . 4to 8 carbon atoms of which at least 2 belong to the alkylene part of the
- -alkoxy-alkyl, alkyl-mercaptoalkyl or alkyl-sulphinyl-alkyl radical,
15 E a pheny]-lower alkyl or phenyl-cyclopropyl radical, 15
C. ) a cyclohexyl-lower alkyl, cycloheptylmethyl;: cycloheptyl-ethyl or cyclooctyl-. e
methyl radical,
(¢) an endoalkylene-cyclohexyl, endoalkylene-cyclohexenyl, endoalkylene-cyclo~
hexylmethyl or endoalkylene-cyclohexenylmethyl radical contaunng 1 or 2 carbon '
20 atoms in the endoalkylene part, , 20
Ef) a lower alkyl-cyclohexyl or lower alkoxy-cyclohexyl radical,
g) a cycloalkyl radical containing 5 to 8 carbon atoms,
%h a cyclohexenyl or cyclohexenylmethyl radical,
i) a heterocyclic ring containing 4 or § carbon atoms and 1 oxygen or 1 sulphur
25 atom and optionally 1 or 2 ethylenic double bonds, or 25
(k) a heterocyclic ring containing 4-or 5 carbon atoms and 1 oxygen or 1
sulphur atom and optionally 1 or 2 ethylenic double bonds, said heterocyclic
ring being linked to the nitrogen atom by means of a methylene group,
Y represents a hydrocarbon chain containing 1 to 4 carbon atoms,
30 Z represents a saturated or unsaturated, aliphatic hydrocarbon radical oonmmmg 5 or 30
"6 carbon atoms, or a phenyl group which may be substituted by a lower alkyl
radical, or by a lower alkoxy radical, or by a CF, group or by 1 chlorine, bromine,
or ﬂuorme atom,
X represents a halogen atom or a lower alkyl or lower alkoxy radxeal, ora —CF, or
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1,171, 935
The

-ureas of the present _inventi are val uabl e nedi cane

characterized by a strong and, in partigular, a long-lasting blood sugar
Their hypogl ycem c action was determ ned in

| owering action.

-~

rabbits by feeding to themthe 5 products of the invention in doses
of 10 ny/'kg and determ ning the bl ood sugar 5 val ud
according 20 the known net hod. of Hagedm,mssiansen or by nmeans of an auto-
anal yser oVer a pr ol on €d pertoa. ThusS, 11 1.5 ODServed, Tor
exanpl e, that 10 ny/ =0E'°NP’ 2y el al t -2 hy!mgen.l W Zf Tepresents a -
5 - methyl - benzambffe EP#& !‘;‘%mgé‘lg %H&%Hﬁ thz%r omﬁ'et hyI .
10 cycl ohexyl) the bbsBahaflide t rs a Iovverl ng o e bl ood

sugar of 37% af tagd in WBich the phenylene Bruthomy be ufebstitoted of

to zero only after &E’%%‘hﬁ“&“mﬁ prlectpd fromphslogen atoms, lower alkyl groups, and

10

15

25

30

35 -

40

55

The terms “lower alkyl” and “lower alkoxy” are used throughout the. speci-

fication to mean an alkyl or alkoxy radical contammg 1t04 carbon atoms m a m:ght '

or branched chain;

In accordarce with the definitions given above, R may represent, fot example, a.

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, benzyl, o- or g-phenyl-
ethyl, a-, 8- or -y-phenyl-propyl radical. Compounds in which R represents a methyl

or benzyl radical and espemally those in. which R represents a hydrogen atom

are preferred.

R? may represent, for example, an cthyl propyl 1sopropyl, butyl isobutyl, secon-
dary butyl, straight chain or branched amyl (pentyl), hexyl, heptyl or octyl radical;

ermore, it may represent radicals which correspond to the aforementmned
hydrocarbon radicals and which contain an ethylenic double bond, for example, an
allyl or crotyl radical; furthermore alkyl radicals containing 2 to 8- carbon atoms and
1 mercapto group, for example, B-mercapto-ethyl, or higher mercapto-alkyl radi-
cals. Furthermore, R! may represent a --methoxypropyl, S-methoxy-n-butyl, 8-
ethoxyethyl, y-ethoxy-propyl, 3-ethoxybutyl or a higher alkoxy-ethyl, -propyl or -butyl
radical or a_corresponding group that contains instesd 'of the oxygen atom a sulphur
atom or —SO— group. Furthermore; R! may represent: a benzyl, ‘e-phenyl-ethyl,
B-phenyl-ethyl, a-, 8- or y-phenyl-propy! or a phenyl-butyl radical.

There are preferred, more especially, compounds containing as R! a cycloali-
phatic hydrocarbon radical which in the case of cyclohexyl, may be substituted by
one or more substituents selected from alkyl and alkoxy radicals, or which may be
linked to the nitrogen atom by means of arn alkylene group. As examples of such
radicals, there may ‘be mentioned cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
methyl-cyclohexyl, ~ ethyl-cyclohexyl propyl-cyclohexyl and = isopropyl-cyclohexyl,
methoxy-cyclohexyl, ethoxy-cyclohexyl, propoxy-cyclohexyl and isopropoxy-cyclo-
hexyl; the alkyl or alkoxy radicals may be present in the 2-, 3- or, preferably, in the
4-position, and in the cis- as well as in the trans- position. Furthermore, there
may be mentioned cyclohexylmethyl, o- or g-cyclohexyl-ethyl, cyclohexylpropyls,
endomethylene-cyclohexyl (2,2,1-bicycloheptyl), endoethylene-cyclohexyl ‘(2,2,2-bi-
cyclo-octyl); endomethylene-cyclohexenyl, - endoethylene-cyclohexenyl, 'endomethylene-
cyclohexylmethyl, endoethylene-cyclohexylmethyl, endomethylenecyclohexenylmethyl or
endoethylene-cyclohexenyimethyl, and- o- or B-phenyl-cyclopropyl, in the cis- or in
the trans- form. Finally, R* may represent heterocyclic rings which contains, in addi-
tion to-4 or 5 carbon atoms, 1 oxygen or 1 sulphur atom and optionally 1 or 2
double bonds and which may be bound to the adjacent nitrogen atom by a methylene

up.

Exzamples of such heterocyclic rings are:

e h

‘Examples of the bridge membcr Y are:

. --CHg—-, -—CH,,-—CH,— —CH(CHa)-—, —CHz—CH,—-CHz, —CH(CHQ—-CHz-—,

—CI-L—CH(CH,)—, —C(CH;);~, = —~CH,—CH,—CH;—CH~—, - —CH(CH,)—
CH., —CH—CH(CH;)—CH,—, —CH,—CH,—CH(CHg)}—,
—CH(CH,)— CH(CHy—; —C(CH, yreCHy—y —~CH,—C(CH,)r— —CH(GHy—
—C(CHY(C.H;~, wherein  —CH,—CH,—, —CH (CHs)—CH — and —CH,~—
CH(CH;)— are preferred. .

The phenylene radical indicated in the formula by -phenylene- is' preferably un-
substituted, but may also be substituted by one or more substituents selected from

halogen atoms, lower alkyl radicals or lower alkoxy radlcals It may contzin the re- -
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manner, 10 ng of N- [4 - ([err] - <2 - phenoxy - benzam do> - ethyl) -

benzene - sul phonyl] - N - (4 - nmethyl - cyclohexyl) - urea

provoke after 3 hours a blood sugar |owering of 25% and after 24

hours the lowering still anobunts<to 25% 15 whereas the known N - (4

- met hyl benzenesul phonyl) - N - butyl urea, when ad- 15

m nistered to rabbits in doses of |ess than 25 ng/ kg, does not prHoeoke a

| oweri ng . of the blood sugar |evel. The strong hypogl ycem c action

of the benzenesul phonyl - L17L93¢as of the present |nventton econes

nmor & evident, |t the dose I's turther reduce N-[4- ([err]
<2 - phe £ eS8 o s &P GORHOT t%t%mﬂm BorPBiR . b

R ermad.
*Sﬁ'l"bhonw ] g er?s@ﬁt%ﬂh&m%mhenwr@ rovides 3 PlottbsStof R Omin@fafrabldE t s in a dose of
0.05 20 the above-tdennﬁmgbdn@ne}lﬂdlohyl-u s4T-hus( Elerb&qzemmipﬁonyl-lpm sty - _ b% nzam do> -

et hyl )5 - )élﬁ ho fd) ga IS

o il ster s;tr %&%ﬁﬁﬁ S e i DS

| owering o hot,h eSUlgainzﬁék{ilpI&hyllsbmaﬁmﬁhé ear»ymg the substituent The
benzenesul phonyl -ureas described are preferably used for the manufacture
25 of orally adm nistrable pharmaceutical preparations for the

| owering of the blood 25 - 3 sugar level in the treatnent of

di abetes nellitus; they may be ed as such or in the f or m of
their physiol ogically tolerabl dwgaFf¥~6r in the presence of substances

. whi ch or * 1,171,935

7 cause such salt formation. For the formation of salts there
may be used, for ex- - anpl e, al kaline agents such, for exanple as
al kal 10 net aith oy Rivchstinited amine erj2jealt thereof egr t h metal hydr oxi%es,

al kali metal @ me@gzeﬁfrw’gl‘%ml%ﬁéﬂeg WP al kaline earth metal car-

bonat es or bicarbonates. 5 The invention, therefore, also

~ provides pharmaceutical preparations of the above 5 ki nd whi ch
" conprise a benzenesul pho r f t invention or. a physiologi-
cally tolerable salt ther a;%’)pd’h;&&u ?pconj unction with a
pharmaceutical ly suit- = o £ able carrier. The
pharmaceutical preparations are advantageously in the formof tablets con-
10 taining, in addition to the products of the present invention, the
- usual phar 1576 Qalf fhereof withQn R‘-substltuted isaegalnaty; e&haxmﬁhd@esteanhwlarbams:uch for

. exanp agcid gter, carbamzie afd halidgot wrere, tr agac nth or pesi um
stear&e. (c) lydrolysing 2 ‘cprrespondipg mﬁﬁﬂ %‘f' n| ng one of the

- sulphonyl-i & {
;aforesaid enzene é’ °¥m;u honyl_halotoma&um@s t acti1ve substance for
‘exanple, a't ak:ﬂ)effecﬁﬁg @ac eadditiou tfh;vamt tqVa tebrepsptondifply subsgituted bemf or esai d

; dimid bl e s h
o B i e bt R RY Bl s TR S T

~ benzenesul 6’ﬁow ubtrueiaguysae;datiamderadxcal the desired effect.
" Advant ageously, the dosage per unit anpunts to about 0.5 to 100
ng, preferably 2 to 10 ng, but considerably higher or |ower dosage units

may al so be used whicHi{_jf desired, are divided or multiplied
prior to their admnistration. @-w— The foll ow ng Exanpl es
illustrate the invention: bz 20

- EXAMPLE 1 N-
- [4-([err]<2-phenoxy-benzani do>-et hyl ) - benzenesul phonyl ] -N -
in one or several steps into a benzenesulphonyl-urea of the formula ,

25 - | NI-%—Y—phenylene—SOx—NH—CO—NHf-R‘ 25
| . R
and, if desired, converting the reaction product into a salt by treatment thh an

alkaime agent. :
. Depending on the nature of the group

X
&0~

oz



cycl ohexyl -urea 9.9 grans of 4 - ([err] - <2 - phenoxy -

benzam do> - ethyl) - benzenesul phonam de 25 (mel ting point
187-188[err] C, prepared from2-phenoxy-benzoic acid chloride and 4 25
([err]-am noet hyl ) - benzenesul phonam de) .are suspended in a mxture of 12.5
m of a 2N . sodi um hydr oxi de solution and 50 ml of acetone; 3.3
grans of cycl-ohexyl -isocyanate are added dropwi se, at 0O-5[err]C
to this suspension. The whole is stirred for 3 hours at 13 room
tenperaturef the reaction nixture is di I1u_tyggk5vm th water, undissol ved mat t er
30 - is fiTtered oftf and the—fittrateTs auunlcu V\nannuLc”
hydrochl ori c aci d. OHFH'EWC-Of th¢- afores%ﬁtbprocesses may m rtﬂ}sesbeﬂﬁsu rfa:nh«pre— ey
benzani do> - et hyl §™= a“" ﬁgi ToIgPynds f yCkege par- Sl
whi ch separat es | o8 )s& R runotﬁ@% aﬁf’%&hoﬁ e 950 4 et oy |
met hanol at scnbed@&vé.YO err I n anal ogous manner, °s
there are obt ained 3 “Stead ° l hmY- tes’the@ mav 9o xyed -a lbsnmam do> -
ethyl) - benzenesuE: r but las“p o "" ﬁmf‘lfs@ﬁ“iﬂlfeﬁll ) -
urea (trans), nel tdnipp Cta8‘1§§[err romrre ano
(b) N- [4 -10[er r!hn Thczbove- hm enzenbehpmncdbarme acizt datyds Jor benzenesulphonyl— 10
benzenesul phonyl ] 24 lbaml‘f Z‘;‘d esters mb‘h fain incthe alegh lt |antalkytsscoqp4 ]C
(from met hanol ) ; amrf,'n,g?t’spch evef f’gﬁﬁfﬁ nmg ] g“e ﬁg :g
met hyl - benzam doproducteh w1thm hm1ts The e( mel ting
poi nt 152- 153ferr ]Kj)Subsumtcd carbamxc acid( cygersl‘dr 1o fhé thxolcaf&mic achOdalﬁi)ﬁ.l Oxy15- 5
- methyl - benzam d?é( m hah dcsareadvanmgeous ﬁg% ss of N
cyclohexyl . ureapas 09%5 ?imﬁ .{d&tﬁﬂﬁﬂm opposee N0
45 sulpb xgr up or ®ay be mohoSsalRHt e@6y, parti culfrly, BB uted
benzanmi do> - zﬂt hyI ﬂB@rﬁE‘ﬁ ents afﬂ@ﬂated during. thsma ' eSNEh eir charhcter rretm)ll
- cycl ohexyl) - ‘thl GPE?M t‘ er -;;(r)eas which are( { y o
met hanol ) ; (benzenesul o@ﬂ)—xﬂ'eas Ribehze onyl) °L}p£¥,y Brbataboro -
benzam do> - thylﬁtmmt,ﬂmmme & methyl group, at$ o'i-bﬂ@pﬁ,(khdht
147-148[err] &': - %@W"—nﬁ%} opyl)-ureas Dr(‘gs: N-bg -acyl srated 5 25
cycloh lamme and the 8y N
chloro - benzani d@tepedat to peramresa “:K
cycl ohexyl - urea thdyﬂlnﬂugtgaxp@hrﬁihauh?:ﬁea&t%ﬂ terﬂir tFm sulphonyl

(f) N- [4 -36[errureanfth¢2mventhsloarryl oxy - 5 - chloro - benzam do> - eth y

benzene - s%wmhpﬁsﬂ{l% to ﬁ@ftmf{o YVEF%%X%&? fo ca

(trans), nelting Rk hiro toreaaﬂm”nfg(
55 fromd4 - ([err] - (4. - nethyl - phenoxy) - benzani do>
- ethyl) - benzenesul - ' phonam de (meting point 176-177[err]C): -
()N - [4 - ([err} - <2°- (4% pphyl ‘phenoxy) - benzamdo> - ethyl) -
benzene - sul phonyl Q_N”_y_ ;A,,z/”,gmgg _W,g’yd exyl) - urea
(trans), nelting point 174- 176[err]C( r@m net hanol ) §
60 from4 - ([err]? <2 - phenoxy - 4 - chloro - benzani do> -
ethyl) - benzenesul phon - am de (melting point 191-192[err] C)
(h) N [4 - g; erras- sucEZstarm@hﬁGb&més, théfe maf BL Q4@ for Qﬁfﬁﬁl@nﬁ ohexqult.tgyclr
benzenesul N-(‘(*- exlerea, _gdrfkpelnﬂ;dghw-a&g%al\g-m?{: W S

iphenyl- (w
168-169[err] C (fr (i?ﬁ m or w1th one a*rpmthgr el(thererslllgect%f 011-’ tlelltlgugll'la ac%rs;dlgt:eay;nensl?

ber such, for example, as —CH;—, —NH—, —O— or —8—), N ’-methyl-N’-
phenyl-, N’;N’-dtcyclohexyl—urms, and R’- substltuted-carbamoyl-1m1dazoles of -tri-
40 azoles. 40
The hydrolysis of the benzenesulphonyl-parabanic acids, benzenesulphonyl-iso-
urea ethers, benzenesulphonyl-isothiourea - ethers, benzenesulphonyl-isourea esters or
benzenes‘ﬂphonyl-haloformxc acid amidines mentioned as starting substances is suit-
‘ ably carried out i an alkaline' medium. Tsourea ethers and isourea esters may also '
45 be hydrolysed successfully in an acid medium 45
In the correspondingly substituted benzenesulphonylthloureas the sulphur atom
can be replaced by an oxygen atom, for example with the air of an oxide or salt
of a heavy metal or also by the use of an OXIdlng agent such, for example, as
hydrogen peroxide, sodium peroxide or nitrous acid.
50 The thioureas can also be desulphurized by ‘treatment with phosgene or phos- 50
phorus pentachloride. Chloroformic .acid amidines or chloroformic acid carbodi-
imides obtained as intermediate products can be converted into benzenesulphonyl-
ureas by an appropriate treatment, for example by hydrolysis or the addition of
water.
55 The isothiourea ethers behave in an analogous manner to the thioureas and in 55

the process of the invention are equivalent as starting substances for the desulphuriz-
ing reactions.



8 1,171, 935 (i) N [4 - <2 -phenoxy - 4

- chloro - benzam do> -ethyl) -benzenesul phonyl ] N - (4 - nmethyl
- _cyclohexyl) - urea (trans), nmelting point 155-156[err]C (from
-met hanol ) ; from4 - ([err] - <2 - (4 - methyl - phenoxy) - 4
- chloro - benzam do> - ethyl) - 5 benzenesul phonam de (nelting,poi nt
189-190[err]C): - (j) N- [4- ([err] < 2-(4 - methyl - phelu y) -
4 -chloro - benzam do> - ethyl) - benzenesul phonyl] - N -
cycl ohexyl - urea, nelti ng poi nt 1]14171],936[ err] C (deconposi - S tion)
(fronmET Nanor J, (1err]- <Z - 4 - neg nyl phenoxy) - 4
- “ghl, or obenzam 4@ :ac!ht moethyl- Sl11P aut N‘gﬁ butyl -
ures, rrel ti nﬁ}‘lﬁ j‘%‘ E %ﬁf’f@ agl‘l}'l sut“t puzoic acid and
(|) N - epmséacylau 1WHis-thdTRE of'a am ethyl-Eb a0 - benzam do>
“ethyl§ - sulphonyl-urea ‘bélnvz@a&sm Sanyloky-benzayl chl dband ¢ntm el olfexyl) -
urea (17 ane) SRR A 2 e e b anal) 15
fromd - ([erf;,xim sicn y e‘d el ) - benzene -
.15 &gﬁmt(dehe(r&dmgl donflitfpas, Iﬁtc ]oB r@lng o) the -process (m 6
- [4 - W[er rﬂf the prgsent y,-in Generalg pery) wighin wisle fi ‘I@@Bﬂb"-&ﬂ
benzenesul each “s‘d;‘t"fmm gﬂi‘"m"l givl: “"‘?fr‘é‘éwm?rélle g p0| nt
175-177[err] € Zi»‘fﬁ may be used cmﬂpv‘u NRhuaidig aObeambdry | f or mami de)
.and 20 ra.g:m)swbun{teabytl(e[gemp] - <2 - phenoxy -5 - chloro - benzam do>
-ethyl)- benzene - 20 sul phonyl] - N - (4 - methyl -
.cycl ohexyl) - urea (trans), nelti poi nt 143- 145[err] C (from
met hanol ) ; from4 ;a_r,r_] - <2 - phenoxy - 5 - nitro -
benzamigo> - ethyl) - benzene - sul phonam de (nelting pa$nt
-159-160[err]9: - 25 (O)N- [4 ’Z(Terr - <2- phenoxy - 5 - nitro -
benzam do> -ethyl) - benzenesul phonyl] - 25 N - cycl ohexyl -
urea, nmeltings@opst 134-136[err] C (from net hanol) and (p) N-[4

- ([err] - <2 - phenoxy - 5 - nitro - benzam do> - ethyl) - benzene -
“sul phonyl] - N - (4 - nethyl - cyclohexyl) - urea (tras), nelting point

“167- 169[err] C (from net harol ); and 30 from4 - ([err]
- <2 - n - anyloxy - 5 - chloro - firdo> - ethyl) - benzene- 30
sul phonami de (nelting point 143-144[exr] O): (q) N- 1[4 - ([err]

- <2 - n- anyloxy - 5 - chloro - benzam do> - ethyl) - benzene -

sul phonyl ] - offihis formm¥:Ch @O BaMe nienttéhd@, Nel ting point 169-170[err]C (froma
mxture . of rret hanol and di net hyl formam de) and 35 (r) N- T[4

- ([err] - <2 - n - | oxy - 5 - chloro - benzam do> -ethyl) - benzene -
35 sul phonyl L - / hyl &CJ ohexyl) - urea (trans),
nmelting point 168- 170[ (fr xure of net hanol and

di et hyl f or mam de) . o EXAMPLE 2
‘N [4-([err]-<2-phenoxy-5-net hyl - benz do> et ) benzenesul phonyl ] -N -

40 Q _yI -urea

c,o _
40 9.4 of N ([er <2 - phenoxy - 5 - nethyl
.- benzam do> - ethyl) -0 nesulp $a#e Methyl - urethane
(el ting point 165- 167[err] C) are suspe#sed

?}m- Q‘”‘ Q _

ad



in 150 mM of xylene; 2 grans of cycl ohexylam ne are added at 80[err]Cto
this suspen- sion. The whole is then heated to 140[err]C, while
stirring vigorously, and kept for 45 one hour at this tenperature,

during which time the nethanol fornmed separates by 45
distillation. After cooling, the solvent is decanted and the oil y residue

Is triturated wi th methanol. The crystals thus obtained,
constituting N- [4 - ([err] - <2 - phenoxy - 5 - m:-iSyl -
benzam dos - ethyl) - benzenesul phonyl1117t,93N - cycl ohexyl - are '
recryst al Frzed—fromettarmot—and—etrt—at—129=1Stferri< 56 in
anal ogous nmanner there is obtained ' e
50 N- [4 &2 - phen - nmethyl.- benzami do> - ethyl) <.
benzenesul phonyl] - dayl G ebhexyl - urea (trans),

' rret han I'

nel ting point 153- 154[ err] m
EXAMPLE 3 55 ”('O'

N-[ 4- ([ err]-<2-phenoxy-benzm do>-d;;,hyl) benzenesul phonyl] N -cycl ohexyl -
55

ul 7.4
grams of N, N-di phenyl - Q’ exyI gr@of t he sodi um .
salt of 4-([err]-<2- phenoxy hyI) engsa nam' de are
| an 0| I

heated for 7 hour s ath to [err] in 25 m of

di met hyl f or mam de. When t ,-_ Kk has coal ed it is diluted
with water, sodium hydrox' ol ut i %—ad Y#md the di- 60

phenyl - am ne that has for extrdgc d Wit leasgdmpenoihe aqueous sol ution
is filtered and acli ied W dilute hydrochloric acid. The
reaction praduct is separgted by . filt ion with suction and
recrystallized from nmethafioh-coN - [4- ({edrdp-- 4avl=+enoxy-

1,171,935

benzam do> - ethyl) - benzene‘?ﬁﬁ%"@ﬁ] (Rf)‘ e ycfgﬁ"é)fy'r" urea nmelts at
168- #2170[ err] C

EXAMPLE 4 co—

[4-([err]-<2- phenoxy benz do>- et hyl nesu honyl] -N - 5

cycl ohexyl - ur ea cHy He W ”’3 a)% é§5 of N- [4 - ([err]- <2
- phenoxy - benzam do>- ethyl) - benzene - sul phonyl ]
- N - cyclohexyl - thi&%ﬂelti ng J,AB 150[err]C froma mxture
of met hanol and di oxane, epar e 2 - phenoxy -

benzam do> - et hyl) % Q’K‘U‘P énz'ene phonam de and

cycl ohexyl i sot hi ocyanate b b0|I|ng in tone in the pre- 10
sence of potassium car bon “are di ssﬁé@ﬂ n a mxture of 40 m of

di oxane and 40 10 Hse é:%c'//cw(cwg)z sodi um hydr oxi de

solution. 1 gramof nercuric oxide is added and t he
whole is stirred for 4 hours at_ about 60[err] C. Wen the reaction m xture

has cool ed, the The benzenesulphonyl-ureas of Péﬁgg ?Sﬁ?ﬁ’llog‘aa" ‘ﬁ ¢ medimenis npd | s

removed by filtr S PR e Lt b Al fabbits by fevding to them the
diluted with vvatgbd\ﬁuacbfam yehticadin ddse€ lof/ 10 adgl/kgnedpdefmifing &He cblddnadat t Ut isng N

- [4 - ([err] - value acoordmg to the]_l@own methgd of lgggqqufynsen ey zpeansdef an-autet hy| ) -

nal ] gedy PDE)
benzenesul phony| {3 REVELE RO CIBTEHE
1t1ss : mle%a?qo JoN 2-1soam1-
obt ai ned whi ch i gyfl§ Cekee ; géég, h‘i 1][\/\4 (ﬁ & ed%p
recrystal |l i®ed f cyclohexyl) - urea provokes after 3 hours a lowermg of the blood sugar of 37%, after 10
24 hours the lowering is 41% and falls to zero only after 48 hours. In the same
manner, 10 mg of N - [4 - (8 - {2 - phenoxy - benzamido) - ethyl) - benzene -
sulphonyl] - N’ - (4 - methyl - cyclohexyl) - urea provoke after 3 hours a blood
sugar lowering of 25%; and after 24 hours the Jowering still amounts to 25%,
15 whereas the known N - (4 - methylbenzenesulphonyl) - N’ - butyl urea, when ad- 15
ministered to rabbits in doses of less than 25 mg/kg, does not provoke a lowering
of the blood sugar level. The strong hypoglycemic action of the _benzenesulphonyl-
ureas of the present invention becomes more evident if the dose is further reduced.
When N - [4 - (8 - <2 - phenoxy - 5 - methyl - benzamido) - ethyl) - benzene -
20 sulphonyl] -~ N’ - cyclohexyl - urea is administered to rabbits in a dose of 0.05 20
mg/kg and N - [4 - (8 - <2 - phenoxy - benzamido) - ethyl) - benzenesulphonyl] -
cyclohexyl - urea is administered to rabbits in a dose of 0.06 mg/kg, a distinct
lowermg of the blood sugar can still be observed.
The benzenesulphonyl-ureas described are preferably used for the manufacture
25 of orally administrable pharmaceutical preparations for the lowering of the blood 25
sugar level in the treatment of diabetes mellitus; they may be used as such or in the
form of their physiologically tolerable salts or in the presence of substances which




met hanol . The substance nelts at 168-170[err]C

b) 2 grans of N- [4 - ([err] - <2 - phenoxy - benzam do> - ethyl) -
benzene - sul phonyl] N -_cyclohexyl - thiourea are
aflded, while stirring, to 40 m of a 2N~ 20 sodi um hydr oxi de
sol-ution. The suspension thus obtained of the sodiumsalt of the
sul:phonyl t hi ourea that has formed is combined with 10 m of hydro& -
per:oxi de having a concentration of 35% by we $:t and

t he whole_is heafed for 30 ninutes ohl71,935 : the steam hat h.

The reaction co0 a Idifred wih arrute nydrochtor d
et M P R U o . A

and. hre preci PGS X o ere m@bc upetlefon
benzam do> - mj/ l@dromdes, alkali metal carbo g: ﬂﬁk%ﬁg ﬁﬁi@ &fﬁi
cycl ohexy, e Plsbmlrbbltaes ed of f W|th suction. After washing 25

Wi th wat er thqm'gi %:; d 1: E:Prawesphﬂdmﬁcp@ml pepdvaiond of thécdbbieng PG Nt

f the present.invention hysiologi-
168- cally tolerable salt th jurea o o i olog}
EYAMVPLE & b mrner or oon)uRj:_non with a pharmaceutically suit-

[4-([err]g<2- %:e i¢pl Eirsparasionpydr dymamaﬁiﬂ 106 @i | of tabidks-con-

vel oh ? ning, in addition to the ducts of sent )invention, 1 - : -
2)’20_ Opﬁ)e(noxyr i?l suitable :arugrs suchT or Ie:jample,ogntgl& rch, lags &?é:can%aﬁg- ~(deerr] .
sul phonyl ] - A Wyt eparat.dm @uiaRig CofthS HVedBbehreanBoil. Of

met hanol 45 2. feas as the active su Stames for a eof tablarot tarpo@denmxda»r;dﬂﬁ oﬂt;;i{eil nch of

pot assi um car laé?éfsad @m@rs, gﬁ gg sgtable unit dosage formcl The 15heat ed,
while stirri ngxead&ﬂmmraﬂ@f Ad YE bé' b%’Et ';ée ter 4 hours

Hatp lﬁa&, bar dmﬂenaﬂy &%ﬁe’i roa 1 hd

<

nrrw

itsl; W th

t he mercury sg!%usedv“ i cdughiure

suction gnd t Th esir 1vi Ptmlﬂeheds:mnmcﬂnit I‘a&hﬁﬁranon

35 efonowngxamPleT Eﬁ‘ia'igél}edﬁém'ﬂ‘b't ained constituting N - 204 -
([err] - <2 - phenox benzam do> Bxameir 1 _ethyl) -
benzenesul phonyl ] [4( -é%fnﬂCMkepkanudob-smylrhbazeﬁaﬁlﬂy,hylpnher crystallizes
upon : 9.9 £ t. After recrystallization from
dilute rast han@ﬁdﬁn@gzgswr_q g‘y ?'"Zagﬁ” ethymc- benzene: ? 94[ err]C

40 o Tt ﬂsﬁé’aﬁ‘ina%wé’ﬁﬁ% ote 2 o enc i tos -

et hyI ) benzeF;gmm x1de solutlon and 50 ml of acetone, 3.3 gthiphafnaydl hexyl.isbcymtgycl ohexyl -

d e,
i sourea net hy ﬁ‘[l < ermetg ?;g s wheleis stlrred for 3 hours at
di 5sol vel® i n" i fitknd bf "ﬁm m ”léied L bdl u
hydr oxi de (/3h1 2 phemxy benzarmdo> S ahylf Qe ajd eal OF hours
while stirri ngsi’q;f)l’gﬁ&ew el formo TeoCater recrysallistion from messanol apOUT ed | nt 0

wat er and aci |fmg&mg;{]gg,amuegllﬂg Ie%ﬁ bt ai ned constituting N- [4 - ([err]
- 35 (@) B [4 - (K2 (2 -RREPHXY $ U0~ bensGlelWphdnyl) - N7 - 35
benzenesul pho }netnylﬂ'doheésglbl- cme)(;tins), melieg poi 186—188°C (from . methanol) melts
at: 168- 170] er) N af[4 gl Qﬁryi&%l I |gat [ OJ1>f rom rret hano

EXAMPLE 6 butyl urea, melting point 138—140°C ﬂ-r t‘4'12‘~‘nf=sulphonyl] N’ -
amide (meltm o gpﬁ > R i}% . ]b?nz%lesul
g point 15 53C.- a ([err - <2 -

[ 4- ([ er AP- <2- phdroxd - enLanisdayiost hy

cyclohexyl &“ {p %, m d

phenoxy - 0 N’ € %{é m@%}l ann (}ethyl -

ani de are su ;}ggd“ i (r,IB 30 ’nano a_é%‘)Gn@é‘ﬁt‘P‘aﬁ*‘P@h of 98% by

vol une. ~-[4-B-<- 1soamgdospl- Wt-i mehyD L b&mﬂﬁd@r lofbe&gﬁeasm ug cyanate

in 5 mM of s?lrggon % déﬁ g‘ﬁ@)’lt-ﬁgclohexyl) urea (trans), meltmgagﬁt 15bakgeg S hggat ed,

for 2[err] hourSroﬁ des -riglhyis o, bRl Lin ature. After about
pbﬁ}; rom cn C‘F@' ﬁ°%z°‘§e“par ate. After

30 m nutags a %PN [iéﬂhlﬂltlgzg)ﬁbMtS4
st'andi n P - iscamylpwsy ﬂﬁgmorothﬁbnﬁm}aletmgm@nzhn% conbiged with
a.large quantahfhon%} a%"rorﬂ'%"hﬁ‘éﬂ/r 12, mejring Pomt 173—174°C (from methanc) 50

concentrat i orf)afl -1%-be W JRtamyMEe! §URRR St corrpl etely
dis- glﬂphonyll - N' - (4 smdthy cyéranexyaoi hd Ghang ﬁh&’f 5‘}0 eyt h ani ml
char coal’ and 8?: pr ecl pitate obt agsned
constituting phbnam é’r(melt{n-& &ﬁt 17 ‘]iFl’éWox‘vaﬂehz ethilbobenzeneithy | )
benzene- @N-[4-(B-Q2-(4- mSﬂ:ll k> - bektafiftod S &;' &t%r ed of f W'th
sucti on a@nd rs‘gggyél aIITTl zéﬁ - fmethyl dlichalihexyly Bt dtea (rans), meltmg point 174_

om methan

2 hen
amide (m elung(gm n<t 5 lp-—l ;ngC)4 chloro - benzamido} - ethyl) - benzenesulphon -

(M) N - [4 - (B - 2 - phenoxy - 4 - chloro - benzamido)
ethyl -
phonyl] - N’ - cyclohexyl - urea, melting point 168—169°C (ﬁomygletlr;;%nggl

60



60 anol . The dried substance nelts at 155-157C.

60 10 1,171,935

b) 4.39 granms of the N- [4 - ([err] -<2 - phenoxy- benzami do> - ethyl) -
ben- ‘zenesul phonyl] - urea obtained according to ‘a) are suspended °
in 40 m of dioxane, to this suspension 40 nml of -

di met hyl f orgam de and 1 gram of cycl ohexyl am ne are ladded. The
whol e is heated for about 4 hours and under reflux to the boiling tem 5
perature,: moured into a | arge quantityi,iftessmoni a having a concentratlon of

1% by 5 -

hydrochl ori c acf}N - [4- (8 - <2 - phenoxy - 4r'h@1 <thyhnd ILrude N -4
- ([err] - <2 —&Pg&?z fpethyly e Flohegly s ur (ans), m ""Etl?ﬂﬁ)l 8o &R | phony\+
- N - cycl ohexy fyegpi-galich L ele@M -OfhEnok)L M Sthekd OBknARSlo) - ethyl)-
recrystalliSzed benenesulptiohvonidel (meltide) doinn i DEOPO?C) :1+68- 170[err] C.

EXAMPLE 7 (|) |N : [4 - (B - 42 - (4.- methyl - - be;zng:d) ethyl) -

N [4-([err]-<25Pfa0 ol ﬂro‘ﬁg‘f*’fﬁ% (989’5?'85%’}“ i s(ﬂcf)‘ﬂ'??ﬁy] -

N cycl ohexyl - urg@N- *- @ -4 - (4 LBeylghemoxPf- N .- chiofobenzdnli®)r] ethylacet ami do -
propyl) - Henzebeaotspplory] } N’ -Nbutyl urea, melting poiny dBORBAIC (fromumethanol) e hd@dit ed

for; 3 hours to gg[eir]éﬁfm%th 100.%f NaO—| hacé]long el : |5>,ﬁ§ )strength of

10% After cool h&l and the 15
clear filtrate i&—n &bmmdmkb t he add I on of SOdI um bi carbonate The N .

- [4 - ([e¥r] - from 4 - (8 nﬁhophﬂg chlorohyebenzamisod |- sthyh | Genzenap - 15
cycl ohexyl - ur ) zed from
aqueous net hanog ﬁﬂ}j W ;énnloro - benzamldoi- e!!:nﬁ ﬁ%&d

g point 175—177°C nfdnaé®f Of this
sul phonyl - ur ea metansliand & yeaadr s, at 35-40 errﬁC W th 6 20
grams of 22°ch|o 1*5 ﬁt-Eg Kﬁ $d%$§ W cT%? lmﬁ;e
of chloro- 20 14500 fmm g T U5 fdni §T”5tr under
reduced pressure, qp I eddkys- 5 . pitro - bmﬁﬂb}/e(&hw -danRRPULOUS soda
sol ution havi ngsua)hmam@ eltmg»i)oxm%%lﬁe°©o+-ut i on_i s _shaken 2} h
et her and %ci dlg uﬁ&dl’ Y 0 1 Bt %Wmﬁmﬂ benzengsplphopyl] = <2 |
chloro - 5- éﬂrp 2 -QREeRTL é_m-m, an, engaadhedionyl] - N
- cycl ohexyl tt?pﬁﬁxyl}[bt e(é - 7B yl - cyclSheky®C+ Yifch dtrdns )z - @ointBd7Ranol and -

mel'ts at 6[er1q96§3(fr°mm€than01),
grams of tl’r?l s syl ' ué %ﬁf"%g&vé@’i“n bfb"a‘FH“)o’f“g‘F)yc‘m‘z%none??]yl
ether and this goNIFONE. s< |aag1ax,w§h Boré -Wehmide) - R Ybenfedl UM t he

whol e sulphoxiyl] e-nNI’leadzydoheiybr- 139, melkivg egntt $912BPCr (i@ 2 Adxtee cool i ng, -
the sol utign |s"f ard g thylf"fmm‘ie)an ce- vvat [ ,ac dlfl a srral | jamount
of hydrocHPori c¥ de}] 1% Muelid ’fyg,d ’mh‘fg" ' |
extracted with mvm 2l gf d|f|ed agal n and 30
recrystalllzedfromethano N- [4- F <2 - phenoxy - 5- nitro -
benzam do>- ben hany| | ohexyl - urea -
mel ts at oy 92 er ] (415 QPB’hex)mxy-s %‘%%ﬁ;%_ !;g)ae%yiﬁ bhnzénedphony T AP ¢ 0 .
EXAMPLE 8 94grams0fN-[4 -8 - €2 - phenoxy ~ 5 - methyl - benzamldo) ethyl) -

[ 4- ([ err] - <2- phiszspepul }g;ésl W %emwﬁlg 19 suspergg]
9 d
(2, endonret hyl ’Q‘;ﬂé 'I%g % en heate l:ll‘laearestlrnng v1gorously, and skzgip;ﬁr 35

one hour at th:s temperature, during whmh time the methanol formed separates by 45
distillation. After cooling, the solvent is decanted and the oily residue is triturated
with methanol. The crystals thus obtained, constituting N - [4 - (8 ~ <2 - phenoxy -
5 - methyl - benzamido) - ethyl) - benzenestﬂphonyl] - N’ « cyclohexyl - urea, are
recrystallized from methanol and melt at 129—131°C,
50 In analogous manner there is obtained 50
N -.[4 - 2 - phenoxy - S5 - methyl - benzamidp) - ethyl) - benzenesulphony!
- (4 - ethyl - cyclohexyl - urea (trans), melting pomt 153—154°C (from

' ExAMPLE 3
55 N—{#(p-(,zaphenoxy-‘benzamxdo}-ethyl)—benzenesxﬂphonyl]-N'-cyclohexyl- o 55

74 -grams of N,N-dlphenyl-N'-cyclohexyl-urea and 10.5 grams of the sodium
salt of 4-(B-¢2-phenoxy-benzamido)-ethyl)-benzenesulphonamide are heated for 7
hours in an oil bath to 100°C, in 25 ml of dunethylformami’de ‘When the solution

60 has «cooled, it is diluted with water, sodium_hydroxide solution is added and the di- 60
phenyl-amine that has formed is extracted with ether. The aqueous solution is filtered
and ‘acidified with dilute hydrochloric acid. The reaction product is separated by
filtration ‘with suction and recrystallized from methanol. N - [4-(8 - {2 - phenoxy-



6 grans of N- [4 - ([err] - <2 - phenoxy - benzanmi do> - ethyl) -

benzenesul - phonyl] - N - (2,5 - endonethyl ene - cycl ohexyl -

met hyl) - thiourea (nelting point 183-185[err]C, fromdilute

met hanol , prepared by boiling for several hours 4 - ([err]- ' 18<2 - f
phenoxy - benzam-do> - ethyl) - benzenesul phonamde with 2,5 - endone hy-
40 | ene - cycl ohexyl - nethyl isothiocyanate in dloxane in the i
presence of potassium 40 carbonate) are suspended in 100 m of al
2N sodi um hydr oxi de solution.. 10 m of,171,935 hydr ogen per oxi de haang a

concent r aTTon o _35% by gnr_are d and { e is heated
for 3@ m nutes JSREFHY f?\gﬁﬁn s“kﬁ‘fngﬁ ‘ggrl%g"g"‘{"he%glél[‘l \g{rﬁéol ution N

is acidified, t]he crystal magma is filtered off with suction, washed with
water and 45 taken up in ethyl Ewgmtmtée. After separation of the
aqueous | ayer,- di i sopPbiy#- @tPh@PxY'bA‘!P“:“*“-‘hyl)'benzF‘Es“E’ N'The sneary pg oduct
that “has p?ecipitgfed g S 8Pl gl B OUREARE | 5Qabdt®)  echy) - benzedi Xt UF € Of
et iyl acetate agghddyl} SQPr-O@Fibhesit emcmdat(melﬁngtﬁw:n umls;m, o iazmiitufer om net h-
anol . The N - [of methirobsnd]diozaneprepa @mﬁt (8 - yi)-

benzenesul honw enesulphonamide and,jcyclo %ﬁﬁom %(yl N
gg thyl) - rea ge %tat:smm caﬁf;drattjdtarrg 5’ EE;: e séi{lgﬁ o 10

whole is stirred for 4 hours at about 60°C When the reactibnXtiRirchad ecoled, the

N-
[4-([err]-<2- pm sulpbido that ko R filery l*‘bhexyl ur ea
5.4 grams gf N :’;;?‘gg%t 1% iﬁ%g%ﬁ%wﬁé%g exy1(94t,;k§

il tg

benzenesul™- i Wi hred off \with subticR ith -waleP hidUFEc@y3raied s sol ved in
60 m of met hamémanmxub&memaﬁat 168—17p9@nt ity of nmet hyl |od| de i s added

and the whole is t ed nu ,es_under flux to the
boi | i.ng tenper q’ 3 s‘ﬁ&%@ﬁﬁ {ngur&cﬂﬁ aﬁf iH-ﬁQ G atpr es- |
sure.. The jgesi di uxﬁ &bmaeu;olua@ rrhc sv.[ sfension( {heY dbjained of the sﬁﬂﬁmn@a)h:yof -thbenzaeri do>
- ethyl)- sulphonjplghinneea alsay d] is- cofwbined lyhc Méﬁ hydrogen (petekidair ea et hyl

ether is dissol T °“° 35%"3"”3 thylate =
are added and t%,@‘ﬁi cﬁ]@ﬁﬁ@@ﬁmls o’:glé%:h bwaﬁ%%m%ux to.the
boi l i ng t egper aseuieﬁe.sulmnyn]e NI A oﬂﬁyle-ruraridﬁlmdcu&fwmhckumm Afecedshiog 6025
acid. A crystal Mth”levaprehsl pribstance ltmﬁlhmlfrﬂgl mpethatjoly Melfifee poigt 168=2 - phenoxy
- benzam do>- 170°C. ethyl) - benzm}aghonyl ] - N - cycl ohexyl urea is

obt ai ned which is fil tI@-r[‘fl@? Qf-ﬂchenoxy-benzamrdo)-ethyl)-benzenesulphonyl]-N' _ _
20 clohexyl-urea 1, 171 935

11 30 ng5rpf d<2Twh¢n 170[3%rr]c
oer ocrve o ORI S N R

1nch
WHAT WE CLAI M | Rated, while stirring had &Iﬁrz [iROBYjling uénﬁﬁﬁtuﬂi Alftxe 4 Thouirsru| a
[err ] _ the mercury sulphide that has formed is separated by filtration with suction and the -
35 filtate is concentrated. 35
The residue obtained eonsntutmg N - [4 - (B - €2 - phenoxy - benzamido) -
yl) benzenesulphonyl] - N’ - ¢yclohexyl - isourea methyl ether crystallizes upon
standing overnight. After recrystallization from dilute methanol the substance melts

at 92—94°C. o
40 b) 1 gram of the N - [4 - (B <2 phenoxy benzamido) - ethyl) . benzene - 40
sulphonyl] - - cyclohexyl - isourea methyl ether obtained according to a) are

dissolved in & mlxture of 20 ml of dioxane and 30 ml of a 2N sodium hydroxide
solution. The whole is heated for 4 hours, while stirring and under reﬂux, to. 90°C,
_ poured into water and acidified. The precipitate obtained constituting N -'[4.- (8 -
45 €2 - phenoxy - benzamido) - ethyl) benzenesulphonyl] - N’ - cyclohexyl - urea 45
melts at 168—170°C after recrystalhzatlon from methanol. _ o

" EXAMPLE 6
N- [4-(/3-<2-phenoxy-benmmrdo)-ethyl)-benzenesulphonyl] -N’-
cyclohexyl-urea
50 . 8) 9.9 grams of 4 - (8 - <2 - phenoxy - benzamido) - ethyl) - benzenesulphon- 50

~ amide are suspended in 30 ml. of ethanol having a concentration of 98% by volume.
A solution of 2.43 grams of potassium cyanate in 5 ml of water is added and “the
whole is heated, for 24 hours and under reflux, to the boiling temperature. After about ]
30 minutes a Clear solution is obtained from which crystals separate. After standing
55 overnight, the crystal magma is combined with a large quantity of ammonia having 55
a concentration of 1% by weight, whereupon the magma is almost completely dis-
solved. The solution is filtered with animal charcoal and acidified. The precipitate
obtained, constituting N - [4 - (8 - €2 - phenoxy benzamido) - ethyl) - benzene- g
sulphonyl] - urea is filtered off with suction and recrystallized from drlute ‘meth-
60 anol. The dried substance melts at 155—157°C. _ 60




i n which: - R represents a hydrogen atomor a

| oner al kyl or a phenyl-I|ower alkyl radical, R1
represents (a) an al kyl, al kenyl or

mer capt o- al kyl radical containing 2 to 8-carbon atons, T
(b) an al koxy-al kyl, al kyl -mercaptoal kyl or al kyl -sul phi nyl al kyl radical
contain- 10 ' ing 4 to 8 carbon atons of which

at least 2 belong to the al kyl.ene part of the

al koxy-"abkyl, al kyl ner capt oaI kyl orq @igggl - sul ph| nyI al kyl radical,

(c) a phenyt=tower—atkyt—or pllcnyl —cycto—propy—ratteal . '
(d) a cycl ohexg l’)cﬂﬁ@rgrms lthe Mydﬂehﬁpt@l--phmb*yy-l bennmmo))hemylyl bat hyl or-"»

cycl ooct yl - enesulphonyl] - urea ob?}?d according to a)pgg rggé‘t@ of d1oxane, to hage?

this suspensmn 40 ml o %
15 added. The whole is heated fo?&%ﬁl% %&

endoal kyl &ne- cyeirahgoany ino £0ee Baving a concentratlon of l% by 5
hexyl net hyl orW@ﬂElGeﬂ pllstgtl;nggnm g d d@ﬂfmﬂh hydrdéhloeit adkbnt ai ni ng 1 or
car bon B N T t%‘f W W art,

yl -be enesulphonyl
(1) a1 over o DT EREITL ol Rl s e 8, vt e et
20 10 (g) a cycloal kyl radi c containing 5 to 8 carbon atons,
20 _ Iohexenyl or C cIohexenyInethyI
radi cal , N-[4~(y-<2-phenoxy-5- cydo §§ F% “ring -containing 4.
or 5 carbon atomlsaﬁdnslofONY-gPﬂ & ' 1) benzenesulphonyl] ON - phur
at om and opt i osvalelegyl b unea 42e beted) oz 13i houdambzoec%mdso mlof NaOH having a

1¥n d1
sul phur ammo - propyl) e?xzenesul honl ﬂéﬁl eo.%ar g ethylenic
/] d
doubl e bonds, cdstﬁ%efrﬁlﬁy uﬁlxgéthgi\!ﬂa by:atl -

i nked to the n| t lawsaroﬁtmad lﬁ@tlho}hbtes;et gﬁr—e@ﬁc, with 6.6

R o ?- b
; iggigzeniz :fsg&aa B e&gsm% %ﬁ"‘,ﬁ,gn %?ﬁéﬁﬁ%mﬂetﬁzadl cal

cont ai ni ng 5 owith ether and acidified thh ‘hydrochloric acid. The NG -6r a phenyl

group whigh ma§he b PR poy H<1;1- cyclohexyl-urea obtained 30
il 8 SRS e i o ©
chlori ne 30 ether and this solunon is combmed with 37 6{ @&hdie at om
X represents aisiibendgas g%l@rutﬂa 1 HAUEE. Aftdqpbohog, kobuimrxseﬂoinedqntd adical or a
- CF[ er r] oe-water acidified by a small amount of hydro g? 17 pregg;tatedhat ,ha}, al go

05 AC1

r epr esent a hysigarated is acted thh 2 omala.Q #E?vénéfﬁ gh o ed again an
phenyl group opromrl)phtemﬁ:es@hmy ri chycloﬁexgalubﬁéd ﬁaﬂfs@d90—ﬂ9ﬂ’ge *o?ement i oned

(k) a het®Brocy Ao Afis “4“641 gh agid adcthy gen 151 1
tra e lze%o %‘

ﬂ"

man- tu?e group X preferably standing in
the 4- or in the 5-pgg Shody 8 %‘x‘%&

car bonamage group, Hdﬁo{(izfs%lendomethﬁfuwcyd:f,hﬂ)ﬂn Ph"“xxﬂl ch the phenykgne
group nmay be unSlﬂOMth d [ - Aubg2 i- tphénexy o}»r- ethyl) - benzenesul-

Tore!subst | velEUERt LRt e meﬂm%m@““ﬂ utoust fydtingpoinps, and
| ower al koxy g{zo_u Pfnoxy - bemmldo) - ethyl) esulpho zft'i, ge?_ﬁ;%o eh&f’johonyl ur eas
as clainmed in ledeal opclbhexyihemenhy) ifdthicCyatifs BNEidzage esen&oof potassmm 40

gen atom carbonate) are suspended in 100 m! of a 21 so@anhxdmslulsmmnyio- ul &as as

clained in Claa' Joim |m_‘%am f 35% by weight are added and the
Cetene achl L et 8 B RN K e oo
4. Benzedssul phbm&nb-luneéwsmec mrrmﬂhamm aff he ARyubowd Nayed, QAisdpropy] \Wh@r € NgsX

) dded. The roduct

repre- - Is & smeary by thes: areﬁmmglxs gpuaed by dedwein® 4hposi tion to
- re- of ethyl acetate -and duso ropyl ether; th

t he car bonani dﬁxolm . p Py en recrystallized from m LEIO

5. Benzenesul pironyd,s ur-dﬁigﬁ-leﬁﬁlexﬁ at nﬁym ﬁauyl)c?ne,egl%,g}’mms“lﬂ,ﬁ B4, wherein

Rlerr] 50 138—140°C. represent s a cycl ohexyl radi cal 50
6. Benzenesul phonyl -ureas as cl ai ”Eﬂx .y one of clains 1 to 4 wherein
Rlerr] . N-[4-(B-(2-phenoxy-benzanudo>-eﬂxyl)-benzenemlphonyl]-N’-cyclohexyl-

) 5.4 grams of N - [4 . (B - €2 - phenoxy - benzamido) - ethyl) - benzenesul-
phonyl] - N’ - cyclohexyl - thiourea are dissolved in 60 ml of methanol. An excess

55 quantity of methyl iodide is added and the whole is heated, for 45 minutes under 35
: reflux, to the boiling temperature and subsequently concentrated under reduced pres-
sure. The residue constituting N - [4 - (B - €2 - phenoxy - benzamido) - ethyl)-
benzenesulphonyl] - N” - cyclohexyl - isothiourea methyl ether i is dissolved in meth-
anol. 0.54 gram of sodium methylate are added and the whole is heated for 2 hours

60 under reflux to the bmlmg temperature, poured inte water and acidified with acetic 60
acid. A crystalline precipitate constituting N - [4 - (B - <2 - phenoxy - - benzamido)-
ethyl) - benzenesulphonyl] - N’ - cyclohexylurea is obtained which is filtered off



represents a 4-nethyl-cycl ohexyl group. 50 7.
Benzenesul phonyl - uréas as clalned in any orre of*clainms 1 to 6, wherein

50 "phenyl ene” is an unsubstituted paraphenyl ene
group 8. Benzenesulphonyl ureas as clalned20
in any one of clains 1 to 7, whereinY represents _
a dlnethylene gr oup. 1,171,935 9 N-[4- ([err] - <2 11
- - - > - n | -

zelnzgﬁr%lhg)y | ] > N ”gf nglllcgioxhgfé‘%gg] %i‘?"y%‘P%ﬁ?i'téﬁx?FIBS at lé%yooc after recrystallization

55 ' frorh meth 10. N- [4 - ([err] - <2 - phenoxy -
benzan1doi - ethyl) - bwHAAWEdLAIMISI: - N - (4 -
met hyl. - éyci‘Uﬁ‘éXyl ) - ynggpm_:sulphonyl-ureas of the formula .

1,171,935 11 with
suction,and dried. The substance lts at 168-170[err]C, after
recrystallizatién fronlnethanol.<fSﬂﬂwM¢5f;wz§,_ﬁ%mﬁAI wgggLAlM IS - 5
1. Benzenesul phonyl -ureas of the r mipa [e’ r]

i n which:- R represent $%a hydrogen atomor a Iomer al kyl or a
phenyl -1 ower al kyl radical R1 represents (a) an

-aIkyI, al kenyl or ne
; (b) an a

% t
?see%t ?‘( ?Jrogrgx(? ggc}xlnl C%kél?lgvg%taa P y?lower aikyp raIAwa o,
) SrhlkyS, eyl Br merkApto-alkyl rad1cal containing 2 tb B GQarforl ﬁox&,

t ons ofidwhi ch af®) Iaeakoxy@ﬂwlela& draptodiiyl at ilmdghnp-aWI oflicdl hventain- 10

| kyl , al kyl | 1695t Fhe,a%lpq}eagart of the
Eﬁengl -1 gvve?/ almgl;;/i% he,g, %%ﬁawyﬁf‘gg'%%ﬂ%ﬁ%ﬁ
eptyl-

a cyciohexyl -1 ower al kyld) a @yddhadBlpwst| alkyE thyl) @dbohebtyBéiyy or Biclooctyl-

meth 1r 15
cyclanctyl - 1515 y ohexyl cyclohexenyl, endoalkylene-cyclo-
15 ( e) éﬂe—é&m ml radical containing 1 ohz car}a
endoa kylene cycl ohexe msﬁé Qﬁn yC net hyl
or endoal kyl ene- cycl oheferiywemakii¢yclohexsli or dhwercatkiotyadyclohegyl dadical, 2 car bon
atorms.in the endoal kyI e ba Patlkylfvaldm1°°malmng5t°8@fb %t?m%l | ower 20
al kyl - cycl ohexyl or 1c %&Eﬂeﬁh&;‘r 2 atoms a0l oxygen or 1 squ)
cycl oal kyl radi cal COﬂtﬂhﬂMﬂﬂa wqa& @ifiylaficidbble bonds, or 20
(h) a cycl ohexenyl or c@t):# béversceeliy Ime aﬂohrdada;bon atoms and 1 oxygen or 1 sulph)r a

heterocyclic ri®g cont & d’ltg’thet Iy, %b hyleaic Sl dsis“&(mw%? rigg Beigg. 25
phur atom and optlonqhﬁﬁf;mgnw 0@ o % tom_pr

Z represents a saturated or unsaturated aliphatic hydrocarbon radxcal containing 5 or
6 carbon atoms, or a phenyl group which may be substituted by a lower alkyl
30 radical, or by a lower alkoxy radical, or by a CF; group or by 1 chlorine, 30
bromme, or fluorine atom,
X represents a halogen atom or a lower alkyl or a lower alkoxy radical or a —CF,
or —NO, group, or may also represent a hydrogen atom when Z represents a
phenyl group or a phenyl group which is substituted in the aforementioned man-
35 ner, the group X preferably standmg in the 4- or in the 5-position to the 35
carbonamide group,
and in which the phenylene group may be unsubstituted or substituted by one or
more substituents selected from halogen atoms, lower alkyl groups, and lower
alkoxy groups.
40 2. Benzenesulphonyl-ureas as claimed in claim 1, wherein R represents a hydro- 40
gen atom.
3. Benzenesulphonyl-ureas as claimed in claim 1 or claim 2, wherein X rep-
resents a chlorine atom in the 5-position to the carbonamide group.
4. Benzenesulphonyl-ureas as claimed in claim 1 or claim 2, wherein X repre- :
45 sents a methyl group in the 5-position to the carbonamide group. 45
5. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 4, wherein R*
represents a cyclohexyl radical.
6. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 4, wherem R
represents a 4-methyl-cyclohexyl group.
50 7. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 6, wherein 50
“phenylene” is an unsubstituted paraphenylene group.
8. sulphonyl-ureas as claimed in any one of claims 1 to 7, wherein Y
represents a dimethylene group.
9. N - [4 - (8 - <2 - iscamyloxy - 5 - methyl - benzamido) - ethyl) - ben-
55 zenesulphonyl] - N” - (4 - methyl - cyclohexyl) - urea. 55
10. N - [4 - (8 - €2 - phenoxy - benzamido) - ethyl) - benzenesulphonyl] - N’-
(4 - methyl - cyclohexyl) - urea.




(k) a heterocyclic ring containing 4 or 5 carbon atons and 1 oxygen or 1

sul phur 25 atom and optionally 1 or 2 ethylenic double bonds,
said heterocyclic ring being 25 |l i nked to the nitrogen

atom by neans of a nethyl ene group,” Y represents a hydrocarbon
chain contai*rning 1 to 4 carbon atons, Z represents azs&turat ed

or unsaturated,, aliphatic hydrocarbon radical containing 5 or
6 carbon at-oms, or a phenyl group which may be substituted by a | ower al kyl

30 S oradi cal or by a lower KRy radical, or by a CFlerr] dfoup or
bylcrﬂorlne 3 m ne r Ll yorine om

=X epf esent s T ’g%](ﬁ?ii é’c‘i‘in{rb"r s“é“?%@ﬂtsaﬂtm—%ro ‘ge ﬁ%Wﬁ%W radi cal or a
-CF[err] -NJ err] group, or may al so represent a
hydr ogen at om V\Ammiwmmzﬂmsts-a phenyl group or a phenyl
group whi ch i s 3.Begiepasuiphonyl-imeastofithe fefralanent i oned nan- 35 ner,
the group X preferably standing in the 4- or in the 5-position to the 35
car bonam de group, X and in which the phenyl.ene group may be
unsubstisuted or substit{t:?dah —POVEF Yl ene — SO~ Mi~E0-Ni-F7 nmor e substi% uents
sel ected from hal ogen ato I al kyl groups, and | ower
al koxy groups. 40 oz 2. Benzenesul phonyl ureas as clained in
claim1, wherein Rrepresents a hydr o- gen atom

3. Benzenesuliphbidy=ur eas as cl ai npd m.2.. wherein X rep-
resents a chlg i ﬁtao‘thP‘ﬁFntaF?é‘%”ggg’?rﬁr%ﬁ“t%plleﬁ’@? ﬂ%ké"rgfcﬁé gr oup.
4. Benzenesul pAGA am&ﬁaﬁenﬁlsor%&daﬁ&dlkﬂr}a&daﬁéoma&m@lz 16 [sakbr2atonnbier ei n X

repre- 10 45 (b anSgikvig-alkyl,nadityhinkreap rilkykselphinyiediyl radisel domgaiphe 10
canonam de gro ) 4 to 8 carbon atoms o whxch at lgast 2 belong to the alkylene part50f the

lalkyl ra
Benzenesul phonyl yé’g%ﬁg:ﬁfjpmlﬁgl" c‘@'ﬁﬂ;" %:ﬁf % ms 1 to 4, wherein
Rlerr] cychl ibkﬁwa)f kyd, & -E} #yl lcfibheB-ethyl or cyclooctyl- 6.
Benzenegsl| phonylmedwlea@caas cl ai_ med |n any one of clains 1 to 4 whel®in

Rlerr] () an le hexyhy_ F ‘t?’ﬁ; m “‘dg ecyclo- 5

7. Benzenesul phdj) SIHJrﬁé,gigf;% %Tne"c’fﬁl? Py ozne of cl: P8 6, wherein
50 6] Inﬁwdu@nmloheSyIMowmmw&Mcrohﬂxﬁdam aphenyl ene group.

8. Benzedesul phd@yl@@%&ﬂsamlceﬂmmnﬁﬁlsmrbm wome of clains 1 to 7, #herein Y

hexenylmethyl radica

represents a di g@omaxm 4or5 rbo atoms agd IN r[é m(llerr] - <2 -
xyge

i soanyl oxy - 5 r%;,)t Ve ;é“S‘t Wi 1enic Babbe bonds, o 13:

zenesul phonyl ] -(k)N hefen(cybhermmin ing 40 Eb@llmex andumgen or 1 sulphur

=

55 atom ang%wpnwaﬂy 3 2 efhylenig ouble b engs, fi Seigyegyclic rivg hsibgi do2S -

en anis o N
ethyl) - benz ge%g@n ;ﬂf fbon mZonta:mngl to4c};rbo p nethyl - cycl ohexyl) -
ur ea. epresents a saturated or unsaturated, aliphatic hydrocarbon ’radical contilmﬁg §0D35

|. N- [4 - ([er6 tarbon<a®ms, qlepheny groufs whichretsh 4 substigmdzlarm Wwer alkybt hy|
benzene-30 bfjme X{dqﬁ gﬂg alkoxy radnel,,e; 8}5@)(9]-‘ groyp, groby 1 chlorine, 3 N
- [4 - ([err]xreg ; H‘#& §to "oP 8 NGRITLINA 3r 2 160e Yikdxy TadRENGENERY] phony| ]
N - cycl ohexyl or -uNea group, or may also represent a hydrogen atom when Z represents a
phenyl group or a phenyl group which is substituted in the aforementioned man-
35 ner, the group X preferably standing in the 4- or in the S-position to the 35

carbonamide group,
and in which the phenylene group may be unsubstituted or substituted by one or
more substituents selected from halogen atoms, lower alkyl groups, and lower
alkoxy groups.
40 2. Benzenesulphonyl-ureas as claimed in claim 1, wherein R represents a hydro- 40
n atom.
& 3. Benzenesulphonyl-ureas as claimed in claim 1 or claim 2, wherein X rep-
resents a chlorine atom in the 5-position to the carbonamide group.
4. Benzenesulphonyl-ureas as claimed in claim 1 or claim 2, wherein X repre-
45 sents a methyl group in the 5-position to the carbonamide group. 45
5. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 4, wherein R?
represents a cyclohexyl radical.
6. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 4, wherein R?
represents a 4-methyl-cyclohexyl group.
50 7. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 6, wherein 50
“phenylene” is an unsubstituted paraphenylene group.
8. Benzenesulphonyl-ureas as claimed in any one of claims 1 to 7, wherein Y
represents a dimethylene group.
9. N - [4 - (8 - {2 - iscamyloxy - § - methyl - benzamido) - ethyl) - ben-
55 zenesulphonyl] - N’ - (4 - methyl - cyclohexyl) - urea. 55
10. N - {4 - (B - {2 - phenoxy - benzamido) - ethyl) - benzenesulphonyl] - N’-

(4 - methyl - cyclohexyl) - urea.
AR




5 13. N- [4 - ([err] - <2 - isoanyloxy - 5 - chloro - benzam do>

ethyl) - benzene- 5 sul phonyl] - N - cycl ohexyl - urea.

14, N- [4 - ([err] - <2 - isoanyloxy - 5 - chloro - benzanido> ethyl) -
benzene- sul phonyl] - N -4 -—nethyl - cyclohexyl) -Jurea.

15. N- [4 - ([err] - <2 - phenoxy - 4 chloro - benzam do> - thyI) -
benzene- 10 sul phonyl] - N - (4 - nethyl - cyclohedg - urea.

10 16. N- [4 - ([err] - <2 - phenoxy - 5 - oro -

benzam d&> - ethyl) - benzene- 'llﬂﬁaﬂlphonyl] - N - (4.- nethyl -
cycl ohexyl') - ure - ([err] - <2 - n- anyloxy -

r57et h;:/lhl Orgyélgﬁ@zé‘ﬁﬁbﬁ“ (%3 iPhE;I@FYZ'eﬁem‘f]‘ﬂ b'::zam;ﬁél'ﬂhmpﬁmmﬂ ' (4-\,/ *\
benzgnﬁd - '
benzenesul phony*- wpm&ya&nal ai rre noclarm i ov>vh| écépm b%% - E}iogyl] _
cribed in2he Esxari%;ll]%s [hecgigghgy gj@:gesloxyt-@ﬂdﬁdue b@zqnud»hdsthwlb abemege-i n clains 9 -
to 17. Physi ol ca er e salts of .any

one of the conmym,dﬁ] a4 %ﬂ§é§11wad0£{yl) ngﬁ’o 3 aLenn%amié)} ef%@(& begrae-

ar[at-l(pn mlmlmog;onpr.ucsm -befAiiao) | N ethylf - Bdngdneved i N

_ Nﬁ-l rmsthll tCElO!!@Ylbfwreadm Xt ure, or conﬂ unction wiih a
phar maceut i cal |y '1 -N[' 4 t;mhyl"_ { .' benzamido) - ethyl) - bepzengy
pharmaceuti cal qup al{4o ag chalaﬂﬁéf‘ 5 Clnfkdn Q&Mc?be&ﬁmé&eﬂé |n dosage
uni t formfromsﬁlplﬁnstlb-hl'(l(q‘mméthyﬂ geyeloxyd) )f-ut'eh.e actirve ingr edi ent . -

22. A phadaceut ﬁasqla#n |l Owhmlscdss- t |
32 A phatimee i gty B Sha F‘F‘S‘ﬂﬁ‘i‘h‘%qrﬁf kins] 1 s, 53” e

20.
A pharmaceuti cal ps
20 10 gnypu

i ngredi ent. " 19. Physiolog&ally ﬁleﬁbl@(bﬂﬁgsofféﬂﬁ ohJ"fbf ﬁ&n Gilnkly Rlaied - in
benzenesul honylamgél;?@ of tlg%gener al - formu adgl vc?an ;dn cl alzrg 1,
conduct ed®ubst an |ppar: d?"?l‘p‘é gomprises . compound as claimed in

ABEL & | NRAY, apte camio 3 559 08 ot o G nton i EREFPAFER BNt Agent s

Qual ity House, Quai.ia phaﬁﬁbﬂﬁﬁqal preparation as claimed in claim 20 which contains-in dosageChancer y
Lane, London, \wpicfopm from 0.5 to lmmlﬁm?mﬁ@dleﬁmeMIM esty's Stationery Office,

by the Coftier 4 tfo ﬁtj}g}nﬁ%ﬂ“; affe:n chifa 30, sk icsrrdnt By THE
Patent Office, 62 Nthe cIMESof S&Qes?s of “fhe Ogthapfti ch
copi es may be dtbtnala .n claim 1, conducted substantially as dembed herein. ---- - s

ABEL & IMRAY, -
Chartered Patent Agents, : r —_—
Quality House, Quality Court, _ .
Chancery Lane, London, W.C.2. o
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