1,116, 355

1,116,355 [err]
The hypogl ycem ¢ actlon of the benezene-sul phonyl -urea derivatives

descri bed

to rabbits in doses of 10 nmilligrans/

5 [err]

above could be determ ned by feeding them
ki | ogram and

det ernmining the bl ood sugar value according to the known nethod by
Hagedor n-Jensen- or by neans of an autoanal yzer over a prolonged period of

time.
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COMPLETE SPECIFICATION

Benzenesulphonyl-ﬂreas and process for preparing them

FARBWERKE HOECHST AKRTIENGESELLSCHAFT, vormals Meister Lucius &
Brumng, a Body Corporate recognised under 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 s to be performed, to be particu-
larly described in and by the following statement: —
The present invention prov1des benzenesulphonyl-uteas of the general formula

X——CO——-I\II—-Y—-phenylene—-—S0-_>NH——C0—-N“H—-—R‘
R

which as such or in the form of their physiologically tolerable salts show hypoglycemic
properties and are distinguished by a strong and — above all — a long-lasting blood
sugar lowering action.

In the formula

R represents hydrogen, lower alkyl or phenyl-lower alkyl,

R? represents:

2)
b)

<)
d)

k)

alkyl, alkenyl or mercaptoalky! having 2 to 8 carbon atoms,

alkoxyalkyl, alkylmercaptoalkyl or alkylsulphinylalky]l having 4 to 8 carbon
of which at least 2 belong to the alkylene part of the alkoxy-alkyl, alkyl-
mercaptoaikyl or alkylsulphinylalkyl,

phenyl-lower alkyl, phenylcyclopropyl,

cyclohexyl-lower alkyl, cycloheptylmethyl, cycloheptyle'hyl or cyclooctyl-
methyl,

cndoajlrkylene-cyclohexyl, endoalkylene-cyciohexenyl, endoalkylene-cyclo-
hexylmethyl or endoalkylene-cyclohexenylmethyl each containing 1 or 2
endoalkylene carbon atoms,

lower alkylcyclohexy! or lower alkoxvcyclohexyi,

cycloalkyl having 5 to 8 carbon atoms,

cyclohexenyl or cyclohexenylmethyl,

a heterocyclic ring with 4 or 5 carbon atoms and 1 oxygen atom or 1
sulphur atom and which may also contain up to 2 ethylenic double linkages,
or

a heterocyclic ring linked to the nitrogen atom by means of a methylene
group and containing 4 or 5 carbon atoms and 1 oxygen atom or 1 sulphur
atom and which may also contain up to 2 ethylenic double linkages,

X represents:
a) thiophenyl or thiophenoxy which may contain 1 or 2 substituents selected

b)

[Price 4s. 6d.]

from halogen atoms, lower alkyl, lower alkuxy, lower alkenyloxy, lower
alkoxy-lower alkoxy, lower phenalkoxy and aryl groups, and a poly-
methylene chain of 3 or 4 carbon atoms linked by both ends to the thio-
phenyl nucleus,

furyl which may contain 1 or 2 substituents sclected from halogen atoms
and methy! groups,
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10 Thus, it was found, for instance, that 10
mlligranferr]/kilogramof N[4-([err]-furoyl- 10
nesul phonyl] -

am noet hyl.). - benze N - (4 - nethyl _- cyclohexyl) - urea or
N - [4- furoyl am noet hyl) - benzenesul phonyl] -
N - cycl ohexyl - urea provoke, after 3 hours, "a

| onering of the bl ood sugar by 30% and that 10 m I |igrans/ kil ogram of
N-[4- ([err] - furoylam noethyl) - benzenesul phonyl] - N (4. -

et hyl cycl ghexyl) - urea 1,116,355 even provoke a |l owering of the
bl ood su —37%—t+t—was—tHkewsefotnc—that—30—35————
mlligrans/Kkil ogr%rﬁyﬁﬁlehmh}g’HY ﬁar(y[’ePfrﬂ SubSﬂtfqﬁ‘ilthFhethbfmm dalogem ptowhani do -

nd lower alkyl groups,

ethyl) - benzene-gu. i dL é Xyl -urea
or ovoked, af o1 auiaieareonlic e suten menioned ol LRI by Bhp T U0

by 45% 5wher eas t theeadjaprovwarbdhy( grouppdndy | - benzenesul pl honyl )-N -butyl -aurea

_ Y represents a hydrO“arbon 0!

adm ni s / Kk In the alawe and (EEC followmg %q’imtlons fb'pwe* %(Tsﬂ s n?egnsOf ess t h? : ﬁS
mlligrams thfagﬁé}M bhrBon! L nsGR Y 3f2ight ¥r branched chain. “Low » stanfOpie i ng of the
bl ood sugar hmeaéflradical (organic acid radical) having up to 4 carbon atoms, preferably a stralght— 20
The stri¥ng adl@menbrafcheﬂhléanbﬂMEui@S@hpﬁhmkclumé@srhdescr| bed is partiigularly
evi dent ;1 accordance with the d ﬁ itipng lé) E Epent é(abj ce, when

et e ro g ut obu tem tyl, benzyl, «- o enyl-
adm ni steri ngh}ﬂx E‘YI(’CE ,E%h,]e plrhp {%}Edjﬁrﬂ rh llu é&ﬁ 46 mtéthyli orpbengyl
sul phonyl ] - Nind{28 or@falﬁ]yﬂosedfj@hr ntumyeﬁgdnrhrapref&&e of 0.2 mITligramKkilogram
or N-[45 R! ma;;ﬁ;eparesent, f%r 1nstzu(1i eE ethyl; propyt, lisprypyE Presyl- isoputyl, g;egnﬂy@nam de -
ethyl) - ben?’{?‘f ﬂc&lﬂe Tan aml}%g 1 heptyl or octyl; the rads g urea in

linkage, such corr popding to the, abOVC .

a dose of 1 RlhibedhAlikbbOARAIR hth alk i 2 G aoms TpRX Y2t hi ophene-
25 addition, a mercapto Zoup, man A& ng- dlércaptoedhi?lydr)hrgnerbxﬁﬁéaﬁﬂnﬂmlsl phonyl] - N
- cycI OqQEXW R1 m{y,—légmqen'e sng Qs c ple y-methoxypropyl, o-methoxy-n-butyl)g-gthoxy- 20

mi | 1igran ki "{. at ogi dh-et 0Xy- yl (Lr 1}111g1;1er alkyloxyethyls, -propyls or -but}ilshas
responding groups in whic oxygen atom i ced by a sulphur

[4- ([er 1] - 3- By bp sk oGRS OR: JrARbAe H g sBAT T boorzyt, a-phonyl _

benzenesul pholiyylﬂ]-phbdiyle(}léils ﬂam-hzb—pkmyﬂbmwyphélylumﬂa in a dose of O.

mlli gr2ém Ki | Otgu the scope of e invention there areg pargicylgfly ﬂ)§fe§ec}jp?1gq0ﬁ§1 | owéring of

R' a iphatic hydrocarb A h be Jub
the bl ood Sugaalk(k}%d?s lﬁhehTty(f lauz% { rocar Irln%:l?xgpo;v afﬁylgllzyS:ldurﬂé‘?tQS comprise, The above
descri bed benzenesk) g qraycyr- WcB&Syl,ad’yﬂo}ﬁﬁtﬁf eiadityy, masicydvaaylf ehylt he 30

manuf act ur e oflchoxvhiptopyleydpliexsil smdrlamom'lphbzhmmommloh epkxabicons showi ng
bl ood 83199 ar hexyl propoxy-cyclohexyl and isoproppxyeRElPieRy 'gEtall ot OJEyh%or.r(;l)§ @@t mento of

di ab | %resent in ae 2- E} refirabl in the osmon, n the cis- as well as 1 .
I abetes nel 4L Ao B mabrldd OFyclohexylmethyl, - or a In

t he form of i}ﬁﬁ!‘lekquﬂbydeﬂ rﬁgrlpe@blls,yena e&iyﬁh:l-@dcﬂﬂlyt §2:QF 1-irRydohety)y esence of
subst ances end"ethylt‘-ne-Cyclohtmyl @2:2: 2 trigy, egddmethileneeecfonexenyl, f:e!rdot he formation

of salt® th eﬁtlgle %lfeﬁ:{ x gg cnc? ylmethyl endoet ylene- hexvﬂlt- al k&%i ne

clo g@lﬁ r en oef ene-cy ohexen¥1 }1y1
agents, suchor he@%?dm y“ | as itEthédra oxr es o Kal i ne earth
rret al 35 Finally, there are su1tab1e as R! heterocyclic rmgs containing in addition tc 4 1, 116, 355

f(‘!"@lé@ms £ orpsalplar atepapdribesissdowr ) 4dephin inkagsy t h et al
car bondfes, %ﬁﬁ(g Cf‘ éb ot by me‘msgg’ %F‘E)agﬁ%l‘? é§°“6(|2° He PR RS, nérrf‘ea?

m 1d heterpeyclic r
bi car bonat es ﬁfﬂg Sent invention also provides a
phar maceut i cal preparati or ora_’lq ni s- tration and | owering

t he bl ood sugar |evel i t t reatTent of di abetes) nel litus, which 5

conpri ses a benzenesul phonyl -urea of e invention, or a physiologically
tolerable salt 5 thereof, in adnm,xture or conjunction with a

phar maceutical |y suitabré”gapriegr. ~Chy phar maceuti cal
preparations there enter int nsideratron gferably tablets, and
as carriers there may be used the usual pharnaceutrcal adjuvants and
carriers \ As '#‘Ué‘ﬁmber ofethey gy ceformpda thee @nay be gjepppned die- fYQEDE ¢ r agacant h or
magnesi4im st BIFOSIEC Tngysiems: A preparation containing one of tihe
above-described b esul phonyl - ureas as 10 : active substance, for
instance, a tablet orj a powder wi tjh W t hout t bgve- ment i oned
additions, is favod?ably brought im&o a suitable § sage unit form The dose

chosen shoul d comphifophdnlin t he actalyibdnynyPf the benmppesdy phonyl - urea used
and the desi red ef fect. The dosage per unit anmounts advant ageously

to about 0.5t wmlli- 1 gr ans, mérablyt O mlligrans, but

consi derably hﬁ jr | ower gshge uni ts \a : /9- | i kewi se be used

which, if desrr are di vi de mul tiplied prior to application.
ﬁ-throphenoxy a-furyl S-furyl a-pyridyl



The follow ng Exanples illustrate the invention: -

EXAMPLE 1 N-

[4-([err]-thi ophene-2-carbonam do- e%hy%%—benzeﬁeStﬂfﬁﬂﬁﬁH] N- 20 ——
cycl ohexyl urea

15.5 G ans of

4- ([ err]-thi ophene-2-car bonam do- et hyl ) - benzenesul phonam de

(melting point 238[err]C, prepared from

4-([err]-am noet hyl - benzenesul phonam d&16338 t hi o- 3
phene- 2-carboxylic acid chloride) are dissolved in 200 i of acetone by
addi ng 2 grans of Na nd water. 6.5 G a of cycl ohexyl

i socyanate are dropped into t he sol ution M e stirring at room
tenperature, stirring is cont d for 2 hours, {,h 25 slightly
turbid solutionis filtered and the filtrate acidified with hydrochl oric
aci d. The precipitat edpyi@gact i on product-pisdyr epreci pitated from

amoni a of 1% st r@ 1hﬂg svstems Whldamdy coetam wtaddifignzipdny p@lmredeham@dle/mvat er. The

N-[4- ([err] - t hi QIRITEIOUCRS b ”W*“‘i‘h;" e ARy |
-N -cycl ohgxyl - H‘i&é&a %@%ﬁl 1ett ei jilg: tly g’r Ey mean)s, I'n gn
anal ogous nmannecf & hﬁfr&:axﬂiﬁrﬁb E&'ﬁtme ir 2 carbon atorns Saxd bridges zre, for example,

30 N - H,, Ie ¢ g:,ggeﬁ gféqeor——@gg%&rbonam do - _ethyl) -

benzenesul phonyl CH__ oo H"'__* j—CH ] bﬁ{yr & (k0 ggz :

213-215[ ergq O) ; —CH,—CH, cfﬁ f CHLEHQQheé:‘%CH Z.CH( Hdm doyo-

ethyl) - benzenesu—l—(mh_em GH\BH;—- -—CH(CH —CH(O(—I@-—et-hgdeH;){-Gb xyl') -urea

(mel ting point: -:f;"“ éH(%g = -JCNfiT:A o IJ)——( er rn - tgrlef(gpglene -2 -
CI1Y) € C o’ IS ra

car bonani do - zﬂ)( g % LH’I g@eﬁﬁ? &']i: no_ Qr. ol{u gg ?5 halogen, 10we¥

(4-nmet hyl -gycl o lo\Mz'x" @Ro: nﬁakr Qﬁhta@rplrh emaﬁnﬁﬁg £ cule in ortho-, 15 In

an anal ogous mamortpkmmamnaood:xtnahﬁ,aﬂe;fara@m:ﬁonbbhgp}ﬁfhmde 2-'car bonam do-

eﬂf@rltaﬂSﬁgw@Fsm progegsofor thpmenfaqigrCypf the new N- [4

nmet hyl - benzenesul p( Bfﬂﬁegg N

- (thi Ophene T &) Treacd ﬂi %%ante b {l{éﬁgﬁlﬁﬂlcﬂgmylalld esk‘r but yl -
20 Urea HeAR hefsdl;ﬂ@nyﬂlﬂh rbaml¢5 @I @edzenesulphonyl-carbamic acid halide 20

40 N- [4er a(btxhcxmqymmllel-u-reaZar;ymgahebmatmnd0 - nmethyl) -

benzenesul phonyl] - N - cycl o- < Yhexyl urea (nelting point:

187-188[err] C); N-1[4- (thi ﬁo%%n% - carbonami do - nethyl) -

benzenesul phonyl] - N - (4 - ethyl - R cycl ohexyl)-urea (nelting

point: 196-198[err]C).

EXANVPLE 2 with an R!- subsmuted amine or, if desired, a salt thereof; 45

N [4-([err]-5- s\hIr%ﬁlgtafswma%ﬁon%nﬁ@sftm@fmﬂdoet hyl) - benzenesul phonyl ] -

N -cycl ohexyl -urea G anms of

4-([err]-52chl oro-thi ophene- 21*'(:-65"3 Prfalﬁ—d@emmyfl—)s%e-lﬁénesul phonani de 25
(nmel ting point 280[err]C; prepared from

4-([err]-am noet hyl) - benzenesul phonam de and 50 5 - chloro -

t hi ophene - 2 - casrhtixdebited, @cilidthedadfovithde) Rafuéatlslthﬂp@mﬁede i carb@fl apii of 50

t d di I‘i?’é’@l‘ arpamic agid @jieri OTyerpiF acd 2 gifas d d
e R s Ry o LIRS P o e

solution awd th 3) @smg& correspondingl{f $ubdiituted berEnestiipheikiSoured-BifierSteh @it | y tagr bi d

solution is fil tersshthwltzwtmm-ﬁrbn or bellmn#swfmim:;abamc acid; COI’LbI n%d with water
Y in e

and hydrochlori & 4 gan oxygen atorpg]eleﬁt@ L Eg!{% i"cll-txfls to erst oaor!iyllhefrrggd 55

ure own me
from et hanol / wat ery known to be in actual use or described in the relevant hterature),
N-[4-([err3s5-chy Ot’sﬂhiuk'gl DPpfepadids Gekdesiphhylre® biehends@phedhares, or 55 35

sul phonyl ] - N - cgiclivstedsci -amadical FotClnedl apdtps ingpt & §BFock@nlfopylpuiedof the

I n an anal ogous ndffff¥? there are obtai ned: N-[4- ([err] - 5 -
chI oro - thiophene - 2 - caghonanimdgehdydd,—NReggengaukphonyl ] -
-butyl -urea (nelting point:] 188-190[err]C); 60 N-[4- ([err] - 5 -

chI oro - thiophene - 2 - car®onamni doet hyl) - benzenesul phonyl]- 60

N - (4-methyl - cycl ofgXyehorigUWhe Jealellh! frécd@ R B atikdO aded ke Slatt Iebthnation is

40 desired. 40
According to the nature of the member X, the one or the other of the processes
mentioned above may in single cases be unsuitable for the preparation of the individual
compeunds covered by the general formula or may at least require measures for the
protection of active groups. Said cases which are comparatively unusua] are easily



1,116, 355 N-[4 -
([err] - 5 - chloro - thiophene - 2 - carbonam doet hyl) -
- [ - - -urea (nmelting

poi nt: 191-193C). EXAMPLE 3

N- [4-([err]-3-nethoxythi ophene-2-car bonam doet hyl ) - benzenesul phonyl] - 5
N -cycl ohexyl -urea 5 10
Gans of 4 - ([err] - 3 - methoxythi ophene - 2 - carbonam docthyl) -
benzene- 4 sul phonam de (el tjingssgoi nt: 201-203C; from

di et hyl“ﬁor—rrerm—defwa T—e—drs———————scrhved——r—n—fs—m——oﬁﬁ-—scdi um
hydr oxi de sol EFf‘th‘Fnghogfhg YDt 2 m?,gé E%rfg‘;‘foé’l‘i’dd@c"g‘es to apply Withfpctesy of

cycl ohexyl i SOCYRRGKG aleth Ehéﬁrih ED8F a5 es Mer OB BTk Guea HRSyERAET i ON Wi Xt ur e
10 i S sti phgghdfugr re&nbmur Senzehe lphcﬁﬁl-mbt)faﬂihtéé\lahﬁr ac@inemitiés) we@hedr and t he

f.instance carbazgl
The N-[4-([er YYT ﬁgfvﬁ WAL 'ﬁ% 0e s?ﬁgaggrgrc a 1 rs of benzenesulphon
et hyl ) - benzen rrsa A mwrﬁy ¢ MéoBel tm&,cmm 15151%11 n the form
of crystals radical or a plgnyl emicyrst'rak lsdnzeebplies aenticdi mmydufca)rcﬁfammee‘xdrvat er and
melts at 10193 %gz;@r the corrtispondlgg mono-thiocarhamigize [;\ ; ?snﬂméplcmhewéow e obfPai ned:
15 N - md el 1;t mgs Scafbfg;é SN Shhetrgersoss i el BsndniHoet hyl ) -

benzenesul phony urtabl barbamid 1d halides are, in the firstplakdy the li@Res( MBI i ng poi nt:
173-175[err] C (Tlreolvmztmsthmquyll l;caaam cbe used as starfihg- sup sﬂanees (fprethe ]preccSB -

met hoxyt i oph®&e be uzrsgfm@ al:?é T HE ea. lné%r) L{“i9 i

(4- et hyl cycl BHESHLE R B4 wm@s el Sl 8 LlaChanbe 41

di met hyl f or m can Jikewise be used cormdss INeezenegllbhonyl-N’-acyl- urcals rra@rrat.rar&a OQOUS
manner t her e alrpéatrotmarsmédh& rcsempk;la( ﬁoelrvlr ]pm@westlrm Yoytiytyl, ppth esvebeRzoyl)

carb Ona dO eg’ﬁ& lf esu % nfi‘z%zggh % enzencsulg a?hﬁ?agﬁgllea%%g‘[ ﬁ 1 C)

filtratedis a@iagl’lfénl ?édaﬂ%;ﬂamor butyrolactam, pppweysr dse d’i’llamdebmvehﬂemmﬂorl c Acid.

- [4 - to h t the tem ratur Bve 1062 yE) -
benzenesul phony It is liddvise possible to start from € Yifeh OOk Ydrmilf @A—N tietoiNg, point: .
158-160C _ (f profrem adi srplethd [ufegrofrethy evhula R'—NH—CO-—NHegoylh srhradin) acyp5 N -

[ 4 - ([ 6%5 regrcsent aci radrce;l g w_ m etc ]?l] jcrght 25
hensene profobs gt e (LRI SNt g oo
174-175C) (f rgmmMmhdahmb/WwMt d fuglr 1y be lmked with one aauthdﬂel)rs:cﬂy or

[4
- ([err] - 3 by geapgit Riidger rw%foréé%’%s —0— or
benzenes??l phop rcafi S\Iig% bci‘rs;lc;é;tlmdonl;rrel g){\)ﬁhﬁ E@%E{er I’ 9{{ 14@9 147C)

(from di net hy or mam de}lwa ter)

et hoxyt hi ophene &1 2 - car bd(c)qr;gm ?o - (e?;rgh yl) - blenzenesul 1hdh I - N- 30
(4- et hyl cycl oheXy¥y curgae /| psHEgtep SrFEnesulphonylythy PaYry 4

di met hyl f or m heq»e;enz;??;?;e grbl};kzl;uoxﬁi)ﬂ 1g1) £ i;:é:ar?sp]seac;;lt:s hydro en g: € Sal(érﬂ@' ogous
manner t{iere pdrexidolot atiréveakid.r om 4- [err 1-3,5-dimethyl thi ophene 2- 35

car bonam do- et hyTHe- thensee rvess Uik herkandtet@ tbiy Ngﬁa@mtnt'rth ngemt??’{ err]C: 35

h t f midin arboz
N-[4- ([er pﬂospjieosr?gb Bne aclg]?rm e 11:;; pro ;s ca blf: c r\vcrte 1ntg (eéﬁg esU Con 1et hyl )
benzenesul phO I slby anrggpropnate treatment, for iNtan&eYty! HYMERYE or Uldn GFREEL N poi nt
189-190[ &y r] C (f ADrepaksniad fkydtfﬁmfdmmrﬂ&bdl\&h&l’ of ,carrying out the process armtle N - 44 -

([err] - 3,5 mV@t’}}bé:lWyFﬂt gensphere withip wide digiith aridated Boadapted ppydayh indipenzene-
sul phonyl ]-N ¥ . W68 i enk/And ol err] O
i E%%gs RRAY Loh - o o d(nfﬁ)?l\“ 38 RO b Vovents etnet &2

from OO term: I, eEvaRde I n an anal ogous
manner tiger e ar eAodvirdignetdaficeounre ma carsed] erBtherprtelinidt frnppinén@nt@iaing 46
car bonani do- ef B FéiiaThist i s ‘"ﬁ‘l’fd‘r‘r‘& HEhe BFPEP ?‘I‘%‘? s exaepdes obthf err ] ©)
N-[4- ([err] - 3 - nethylthiophene - 2 - carlj(onamdo - ethyl) -
benzenesul phoaylpbmrent X—CO— of said foiMulaCliced MOLC beyhentitred tieTellotvingg—poi nt :

203-205C) (from di nethyl formam de/ wat er); 45 N- 1[4 -
([err] - 3 - meth |ophene j],w_car do - eth I c/
benzenesul phonyl ] s j\ ]I D s co—
CHx
CH 7 CHs

T —cf
) C'O—-‘., [‘ s [t CHz r~g o=

co-



N -cycl ohexyl -urea (nelting point: 183-184[err]C) (from

di et hyl f or mam de/ wat er) ; N-[4- ([err] - 3 -

nmet hy -+h+eophene—2——earborem-do—ethyt——DbenzenresubphonylH—rs————
N -butyl-urea (nmelting point: 175-177[err]C) (from

di met hyl f or mam de/ wat er), 50 and

50 : N-[4- ([err] - 3 - nethylthiophene - 2 - carbonam do - ethyl)
- benzenesul phonyl ] - N - (4-nethyl cycl ohexyl)-urea (trans-form
(el ting point: 201-203C) (from L1635 ” §i net hyl f ormani de/ wat er .

I n an anal ogous manner there are obtained from
4- ([ err]-3-chl orot hi ophene-2-car bon- T oo
anmi do- et hy+) - benzenesul phonam de[- é%%ﬁb poi nt : -Zigferr]CD:

55 N-[4- ([err] - 3 -~¢ L0t hi ophen S cp.carbonam do - ethyl)
- benzenesul phonyl ] - N -cycl ohexyl -urea (nelting point:
183-184[err] C (from di nmet hyl f or mam de/ wat er), N-[4

- ([err] - 3 - chlorothiophene - 2 - car?;-vnido - ethyl)

benzenesul phonyl ]- 60 o-cytte N - botay % (nelting

189-190[ err] O (fron1[fﬁm§nol), e

([err] - 3 - chlorothigplleps - 2f- g¢arbonam do - -
N'-(4-nethy|-cyclohexyf§-urea (tr s-FBFh) (el ti

(from di et hyl f or mam de/ wat er), and

1,116, 355 9 N-[4 -
([err] - 3 - chIorothiopheAE -i%» _garbagpajm dg -. ethyl)

benzenesul phonyl ] - S ﬁh'&?4te hyS ycF@ﬁE&%T)-urea (transform
(rmelting point: 177-178[err]C) (from met hanol ) .

EXAMPLE 4 5 N-

[4-([err]-3-benzyl oxyt hi ophene- 2-car i do- et hyl ) - benzenesul phonyl ] -
5 : s F-o.cHpescycl ohexyl - urea

A mxture of 11.5 grans of
N-[4-([err]-3-benzyl oxyt hi ophene- 2- car bonam doet hyl ) -
benzenesul phonyl] -urea (nelting point: 109-110[err]C, from

di et hyl f or #ami de/ wat er) g—il 300 of 1olyene, 30 i of 5

gl ycol nononet hyl ether, 1.65 g¥ nﬁ?ﬁf'gl @'af’é&%%Tc’acid 10 and 2.8
grans of cycl ohexylam ne is heated under reflux for 5 hours, while
stirring. 10 The m xture is concentrated in vacuo and the residue

triturated with met hanol —The - [4 err] - 3 -
benzyl oxvt hi ophene - 2 - ca_p;ggakﬂo - ethyl) L b esylphonyl ] -

N -cycl ohexyl -urea which ¥'§ obtained in the for fn of crystals is filtered

W th suction and recrystallized from net hanol / di nmet hyl f or mam de.
Melting point: 167-168[err]C. 15

EXAMPLE 5 o 15 N
[4- ([ err]-3-benzyl oxyt hi opheng’ <5 onam e l-y=henzenesul phonyl ]

N - (4- nmet hyl cycl ohexyl ) -urea 23.8 G ans of N-

[4-([err]-{3-benzyl oxyt hi ophene- 2- car bonam de} - et hyl ) - benzene-
sul phonyl ] - met hyl -ur et hane (nelting phi : 163-164[err]C, fromal cohol) are
ﬂ d,&.

suspended 20 in 50 m of xerQ% ] | § grams of
4- et hyl cycl ohexyl ani ne are added 4df op¥i-se 21" 20 70[err]C, while
stirring. The tenperature is raised to 120-130[err]C while the reaction

sets inwith the formati on of nethanol. The tenperature is

mai nt ai ned at 130[err]C,foigi§a— 1 es,— then whol e is all owed
to cool, and the precipitatéd qrude pr mcti‘s iltered wth
suction and recrystalli%%% f n1#gthaﬁ%€..0'héwé : N-—EO0

N-[4-([err]-3-benzyl oxyt hi ophene-

10 [Tij“”“ 10
A



25 2- car bonam do- et hyl ) - benzenesul phonyl ] - N - (4- net hyl cycl ohexyl ) -urea

obtained nelts 25 at 153-155[err] C
EXAMPLE 6 N
[4 ([err]- thlophene 2- car bonam do- ethyl) benzenesul phenyl ] -

-cycl ohexyl -urea 30 1.35 Grans of
N-[4-([err]-thiophene-2-carbonanido-ethyl)-benzenesulphonyI]LN'- 30
cyclohexxl-thiourea (nelting point: 181-183[err]C; prepared from
4~ ([ er r121 hi ophene- 2- catdfkiafi do- et hyl ) - benzenesul phonani de and
cycl ohexyl -nmustard oil) are dissolved in 3 m of normal sodium
hydr oxi de solution apd 30 ml of water and the whole is added to a
suspensi on of ner oxi de tained by the dlssolutlon of 0.81 grams of
mercury 35 (2@ oridefin]15 mM of wat d+hm-addition of 3 m of
2N- sodi um hydr oxi é%%fmﬂﬂt1OH§AI e whole is heated to
40[err]C, stirred for 5 nlnutes at this tenperature, the mer cury
sul phide precipitated is filtered, the filtrate acidified with dilute
hydr ochl ori c 7—acid and the peecipitated reaction product filtered
with suction. AfterArec dﬁlailé " from net hanol the N- [4 -
([err] - thiophene - car bonam d Fry ¥ z= dBenzene- 40
squhonyI]-N‘-cycIohexyI urea nelts at 191-193[err]C.

40 EXAMPLE 7

N [4-([err]-thiophe r doet hyl ) esyl phonyl] -
N -cycl ohexyl -urea d)a 92}1 97 Ga of Eﬁﬂ % _"ﬂ‘err] - thiophene -
2 - carbonam doet hy3#~< benzene- 45 phonyl ] - N - cycl ohexyl -i sour ea

met hyl ether (in the form of an oil obtained by 45 treating N -
[4 - ([err] - thiophene - 2 - carbonanjdoethyl) - benzenesul phonyl] - N -

cycl ohexyl -t hi ou w th nmercury oxidelin nmethanol) are heated for about 10
m nut es /V: n% _pg;_h t ogetthen with 15 cgLoncent rat ed .
hydrochl oric aci he reaction * ARt ur e/t | oned to cool, diluted
with water, and the reaction product filtered with 50 suction. The. N -

[4 - ([err] - thiophene - 2 - carbonam doethyl) - benzene - sul phonyl]- 50
-cycl ohexyl -ure®Ts recrystallized fromgethanol and J'rel ts at
191-1938[err] C . 4-0_ EXAMPLE 8
N [4-([err]-fufoyljag noet% benzenem nyl] -N £Cygl ohexyl - urea
14 7 Gans of 4 ¥{[érr] - fufoyl ancap co— beatergsll phonani de (mel ting
point: 228- 230[err]C pr epar ed the reaction of

_ _the benezene; -sul honyl-ur b i i
4 (B am noetbh‘yjf}:f:)ul dg{g‘%md%& ng 3 em phonyl-urea éPﬁV Mﬁ&sﬁl romuci c acid
ln

chioride) afigyShoRed S-S ;éﬂ?iiioﬁ@ by the
addi tion OfHe%e@ErﬂﬁﬁsexOf)rl@ ia kb6 lay tﬁ)(dl}(l& oaa phElbrREd. pefi 0 ms of cycl ohexyl
i socydnate ar, éThGI% Chtf@ l@swesﬂ)#tdiolm.) mgmm:/kl@gsmldN H@(ﬁd@royioom 10

t enper at ur e,,ml%f{fll 1y - enzenesul

0 inoethyl) su\&g ] c Y{g I - ureallnzd our's, [4-The fine
precipitat 63 i\@:‘ffré wering! &f |tf1 El&é inﬁy §é"l,() tah )ﬁ") mllhgrﬁﬁiﬁxl ?ﬁﬁn l trate
conbi ned wi Kh Mat(er- faagantiyeihgy hbasdeupivhyl] - K@ - Rhplekdchexyl5. firkd t ered 60
Wi th slfict i ofveraprdvokee dopsting| df |th°e'd0°|ﬂrsm by A%t lirvess dkewst fmmbthaaild wati®r. The
N-[4-([err] mllhgrams/kxlogr of N - [4-(8- th1ophene - 2 - carbonamido - ethyl) - benzene-
sulphonyl]-N‘~ l-urea rovo 3 hours, a lowemﬁ of tl bloog‘ﬁgar
1,116, 355 by 45%, wheleld’ @ kit g R SheR oA RSt byl ohexyl - ur ea
obt ai ned meﬂe:tea‘, tatrabm?s6m1a7&[serbf ]e than 25 mﬂhgrams/kllogrmnaiﬁu anah@gans manner there
are olfPai nelgwering of the blood sugar level. 20
The strong action of the benzenesulphonyl-ureas described is particularly evident
if the dose is further reduced. When administering N-[4-(8-furoylaminoethyl)-benzene-
sulphonyl]-N’-(4-ethyl-cyclohexyl)-urea in a dose of 0.2 mllllgram/kxlooram or N-[4-
(8 - thiophene - 2 - carbonamido - ethyl) - benzenesulphonyl] - N’ - cyclohexyl-
25 urea in a dose of 1 milligram/kilogram or N - [4 - (8 _ 3 - methoxy - thiophene- 25
2 - carbonamido - ethyl) - benzencsulphonyl} - N’ - cyclohexyl - urea in a dose of
0.2 milligram/kilogram or N-[4-(8-3-benzyloxy-thiophene-2-carbonamido-ethyl)-
benzenesulphonyl] -N’-(4-methyl-cyclohexyl)-urea in a dose of 0.2 milligram/kilogram
to rabbits a distinct lowering of the blood sugar can still be observed.
30 The above described benzenesulphonyl-ureas are prefcrably destined for the 30
manufacture of orally administrable pharmaceutical preparations showing blood sugar
lowering action in the treatment of diabetes mellitus and can be applied as such or
in the form of their physiologically tolerable salts or in the presence of substances
causing salt formation. For the formation of salts there can be used, for example:
35 alkaline agents, such for example, as alkali metal hydroxides or alkaline earth metal 35



N- [4 - ([err]- furoylam noethyl) - benzenesul phonyl] - N - (4 -

et hyl cycl ohexyl ) - urea, nelting at 196-198[err]C, 5 N -
[4 -—]er+r}—Fureoyamnoethyt)——benzenesuphonyl] - N - butyl -urea,
nelting at 5 201-203[err] C N-[4- ([err] -
furoyl am noet hyl) - benzenesul phonyl] - N - (4 - nethyl - cyclohexyl)-
urea, nelting at 184-186[err]C, N-[4 - ([err] - furoylam noethyl)
- benzenesul phonyl] - N - (4 - isopr Qg; - cyclo- 10

hexyl)-urea, nelting at 209- 211rerr](1;1 55 7
10 hvdraskuﬁn 2R RO USHARBNQY alkalhRT @rtR @ ta birBinne alkdlOfivtal
4-([err]- furoywamtmamv@ &Mmebahzemémmwmwms suI honan1de mel ting point:

The present venf also phar. dmmls-
%2ﬁzégg[sﬁlr5;)]hg|)qﬂa mnsz?! rfzrg% E H% in t}rlrjag@; em ?ﬁajjféﬁesnrgi? blwmclhat 5
of t siologically tolerable salt
196-198[err] C tﬂé of, in a 1xtur£ r conft u[l@?bﬂf Jvith af pHd'rﬁiydela;memfaB@)ar)ler-

benzenesul phonyl As phrmaceytidal -preparkrops therg ygthmh@xgmns?dcrat1q[15preferably tablets, urea,

a here may be used the uSual pharmaceufical adjuvants and carriers
melting at 179 11 SIL exa;r spt as talc, starch, lactose, tragacanth or magnesium stearate.

EXAMPLE 930 A preparation containing one of the above-described benzenesulphonyl-ureas as 10
N( 4- f ur oyl am naamst RystabeN e ressd eplaommér)erl\h powet @hﬁxojlmwmeathe above- 28

G ans of 4- fur nmdn@mpqﬁswwmw jrie A grifable d SFI@I“PF Qoﬁmm- 20

219 err] ) are SPHIEIL A0, Y éﬁv«zﬁéﬁﬁg ) ddi ti on of
4 granms ofs 20 grams, preferably jﬂ Fagh¥| ec@@@ s@g@&m& 15
cycl ohexyl i soeyaniae: B @edlwitighp € cliedinad, are divided or vdultﬂpmedsnrmzr mlalpgxcatonr oom

tenperature, and Fhefolidwing Exgnﬁé@ﬁblﬁﬁ@é@ ipvgptiop:-hours. The slightly
turbid solutionis filtered, the filffate {s acidified after addition of
wat er and the N- [§-2@8tobRRe- pwéiuﬁﬁxda&igrl)sbsﬂzaleiulpmgl]m'om et hanol . The
N- (4-furogt am no- met hyl - benzene- 25cyclohexysutephonyl ) - N - cycl ohexyl - ure%P
obtai ned nelts at 15_]._57 3 q_ { 1of %; @-~(B-thiophene-2-carbonamido-ethyl)-benzenesulphonagitde

1

B-aminoethyl-benzenesulphonamide and “thio-
In an anal ogou m ox e ﬁip ori érﬁat‘ 4pggsglaldofn %00 m] of dletdne 1%7 addin,
furoyl am nomet Va s of £13Shhirdp. CH'Byt})ams oN'cyctohd3uit iydcyanat! ki@ airdpped ixtong poi nt :
171- 173[ eﬂ:] C) theasnninonbwhﬂe stirringNat- rogna tagpfmﬁl(aﬁ:l%?fgmpm sq for 2 : éfh’esul ghonyl )
TN lefh%? c1;1tl£: Séz%glhggyfé ?;l reprimplt?t:d fcrom arﬁmt%%hf Offrﬁg‘thpm nt:
190- 192[ er r] C) -and recrystallized from ethanol/water. The N-[4- (8—th1ophene—2—carbonam1do—ethy1)—
EXAMPLE 10 benzenesulphonyl ] -N’-cyclohexyl- -Uhka obtained melts at 194—196°C.
[4 ([err] 34 uryI 21t luntamaet@eﬂl hryolbewﬂenesul ,phcg I};J , 30

-cycl ohexyl - 4 1- (6’ - thl1tophene - o t yi erlze esulphonyl] - N’-

4 ([err]-furyl N’Z g %““m Erowc ATy % es%ﬁhomamrfé@ph@wl.nqng 35
poi nt: 195- 97C aMEheﬁﬁpmAmélﬁlegﬁo]nf armroetelyl ) - benzenesul phonam de and
t he 3% - [4 mikedhiemitrgdr 7 / et ﬂ}gr éﬁ)‘}zﬁﬁﬁuﬁ’“‘é{‘@]d grfd cafboni c
aci d sem - est er) g o ey B RlinAGELR0R 2 S0l Ut or
of 1.1 grams of &nge“ m b (Qﬁ%ma llnpnzw.ﬂz’)}oc water. Water i s added
while stirring Nmf[u | (diopiehdit IZGI’tarbala Iﬂb neethyld - gcrawssutphonﬁycll‘ﬁhebuw
|socyanaté° are dr p@@ltmapmf r1 rath e.and eu}g}r\%nq\ll S, ggntl ntd for
2 hours. exelurg ﬁ{j&ﬁ’ﬁf bgef £ snzepestlp Fav e
hydr ochl or| C agy d[@}' “EitBonamid)_ methyl) - benzedeadpbbriyin NIr-¢tluatyl-i s filtered
wi th suction and t;ebh»yﬂlabd (relgog pairomi H—P&Clr e of et hanol and
wat er . Thgj ?
N-[4-([err]-furyl-2-propi onam e mfﬁﬁrkﬁw&aﬁﬁuﬁemﬁmmbnyﬁi - cycl ohexy
urea obtained nelts at 170- 172[err]}ICzyclohexy1-urea | n an anal ogous manner
are obtained: 45 17.2 Grans-of 46’5cl(lt{rerhrophen€-¥-6ﬂf amidepthyl- papn P Mtet hyl ) -
benzenesu%)d)honﬂlpil Namt 2 Ci o Hkbfrom (B a 11106thy -benze g?l vﬁsyll) _ Ul’g@

bi nt %tj'orﬂrﬁgts%%r&ﬂe Q the% oxylic "acid chlorx are suspen o i mduryl o 2 -

(mel ting tion of 2 grams "'Odl
pr opi onam doet @yl Grams bebrpRRFEURR hre drojped- mtbutuy lsolutxou p:giathe whole is

light! turbld solution zs :
(el ting point smieazfmiz Aoars.r THE) slightly rw late r@:xggr.géa ner there
e

are oot ai peo 1 cp ‘g}:::a%f it s R ST )
benzenesufphonayy }B Fr%t‘lf)ﬂxeﬂjg-ureﬁ? ﬁedmemt189—19loc rr]C, prepared

fromd4-([err]-am IltOeexta dodushaneehes ut phordni de and furyl acr
acid Chl( E)r i d]e) N-[4- (EQ{ g5)>- chloro - thlophengjf 2 - carbonamidoethyl) - g nzenesXIphonyl]-

N’-butyl-urea (melting point: 188—190°C);
60 - [4 _u(g -5 -( chlorog_pthlophene _ 2 - carbonamidoethyl) - benzenesulphonyl]- 60

N’-(4-methyl-cyclohexyl}-urea (melting point: 190—192°C);




N- [4- ([err] - furfurylidene - acetam doethyl) - benzenesul phonyl] N -

cycl ohexyl - urea (nelting point: 200[err]C), and 55 N [4
- «(_E—ef—ﬁ-]__.—f—u.ﬁf_u.r;y.l_i_d.e.ﬁe__a.ee{_a_m_dnnf h\ll \ benzenesul nhnn\ll ] N hutvl -
urea 55 (melting point: 199[err]C)

EXAMPLE 1 1 N-

[ 4- (5-chl oro-furoyl am nonet hyl ) - benzenesul phonyl] -N -butyl-urea
11 Grans of 4-(5-chloro-furoyl am nonet hyl)-benzenesul phonam de ar.e

di ssol ved %0 in 150 nl of acet ohH¢B$S the addition of 1.4 grans of

sodi um hydr oxiydeyss: OéBUtf oRnapRd thl@f@lene - carbon MRt ) = bgz%sﬁpﬁonaﬁ but y| .

i socyanate are avqppeg-cidbhad!- ﬁ@@mehﬁg’r‘ﬂﬂ{ta 91@9@@%’1‘ whol e is
stirred for 2 hours. The slightly %{erl d sol utlon i's f| |tered with suction,
t he filtna | oric acid and the
product §iltered wi ilﬁ(ﬂ P mg.ﬁ)or{ﬁiuoﬁene_-c y—;%%{r;?ﬂﬁgethyﬁ benze [pgonr};lll]

1,116, 355 10 Grams of 4 - (8 - 3 - methoxythiophene - 2 - carbonamldébﬁqyl) - benzene- SUCt i on.

The N - - sgiphanarg f\q elsing poingr P1-apfi3Plsnfednh kn thyl fot;mcé/man)l adisyl] - N -

oty - uroa oL RENRLL S CEEL A P RO Fhah S eELeg ol L a

161- 162[1err] Gs stirred for 3 hours, diluted with water and filtered, and the filtrate is acidified NPHE 12
N- [ 4- ([ err] -theansoof lditure hﬂl@idﬂydc)ac £ 'zhe DB BeBhadiokythiophere C)eb@l@xy] - urea 5
17.6 G ans ofef}mgi‘tfaﬁ:ﬁf ihit -Cydomv aghich pescibiyd srsm télb@lmn@ﬁesa:dlsr)honyl ] -

1
carbami ¢ 2 nanalj,gol& %‘Qﬁl Pr‘@’@ref j%f%‘f’ el {996t nt: 182- 184 err] G
preparedsfronmw4y E tthdyrhigphed Q&L banamldoe*hﬂ) benz BB RAGT UNRNONag de and
chloroform c ac |bdtym¢amy1élmg3mmr I7h—115eC)ifres endaol)fandpot assi um
carbonate) ar®®- IS [ Eget ‘ﬁTE&'@P e -f- KA ?félﬁéof@m Qe'a;;mhqnﬂ] c¥¢&l ohexyl ani ne

are dr / Cy U S5508 RELsdier PP (iem dimedylfopnng. While the
tenperatore is R 5 Efhalbogusl Granner thele? Bre 1A06RA o M@m&%&‘y%hho%néft S igwth

t he evol uti on:11tbq5namv-huhyibbunzeemdpltommmmélmg|pslnt 177°00 stirred for
about 1 hour Rt [ hifs % eifisurkionlieme ZAFEFSE f?%lgglﬁrz? b?’ﬁ@espllp@(ﬂ’lﬂ)l- Nated reaction
product is filtglgthoith ST 044 0 PO al F P2 e dirterBiieraemifielt ur e of

et hanol 2and N - [4 - (8 - Iedii@kythiddhehe N2~ cfrébnamifd Sditly]) - berkdstOiphaai nset hyl s -
benzenesul phony%fllogem-urm eting hpojoy:| -174—175°C) (fromr ewcholol/dimabylfornel t s at
176-178[err] CIZI } 3 ythigphene arbon ;gA LE 13
15 butyl(fflrea (elti A&&Peﬁii—lﬁﬁ@ag%eédﬁ}lﬁﬂ E)ﬁ?d[éﬁm%h 1 phonyl ]
-N - cycB®hex ¥ - (4 e@ - 3 - ethoxythiophene - 28 c4db M) - benzenesulphonyl] - N’-
[4-([err]-fur oyl(‘ath@WY))-urﬁenmheg lplmphothAI—}Né‘i@ efErofimiiintthyifyropoi nt

185-187[err] G
4-([err]-furqy rbéiig&lﬂgﬁe ﬁgﬁe I;Fe wﬁ?erl:nthere are obt med from 4 f;&1methylth.lophene-%)-o,[ assi um

cyanat e 3are rréatffed(mn?dfe; dlrnechﬁwop“fem:r &aﬂmasudomhthble SdnkdnéstilPignylj-n 258 M of
20 t ol uene é‘o {V&’P‘g rigea J?mjéﬁngg?o 8901;f19@‘1ca@rplaldlrmtlaftftrr@are}é@/dwtamd 2.9 grams
of cycl ohexyl anmiifig £_(4 methylcycon gg "‘9&'911 % rchncentrated in
vacuo, the resi dmthylﬁ)rrﬁarnﬁ@ eﬁe A ater and the
reacti od0 pr oductn fa nI atnelpgds wmnhr shmt are)rbbra'ﬁhie fdhlm[ﬂ—fﬁ( $-ezem§1rhfop|rreﬁzy2- 40

am noet hyl ) - b\?h 3 n‘m’* % @;ﬂg Pm’ur1 288Pai ned is
- methyl id zengsulghppy!
rE)e(ZR/éEEalj_Lll zed wategimmyl_um (mem rf%@"c“ %}h dﬁf%; ?gu };fn%]}78[err]c 25
N- [ 4- ([*err]-¥ urldyi@nidnostthythipshomnz2 negbinphidny kthyl: Noenzesotipopdil-ur eass

13.6 Grans of ey CHYERrGr ivfenarReni d8bt oC)l (from girsthylgrmagidedr and 50

of 2N-sodi umpy i ofg’s de sQltfickhfhe®’ ©2 2R AEOPYLFPL: behRndsipiRngH-Xt Ure 16.5

gr ans Of N’-butyl-urea (melting point: 175—177°C) (from dimethyiformamide/water),
and 50
N - [4 - (8 - 3 - methylthiophene - 2 - carbonamido - ethyl) - benzenesulphonyl]-

N’-(4-methylcyclohexyl)-urea (trane-form\ (melting point: 201—203°C) (from
dlmethylformamlde/v;ater)
In an analogous manuer there are obtained from 4-(8-3-chlorothicphene-2-carbon-
55 amido-ethyl)-benzenesulphonamide (melting point: 211—213°C); 55
N - [4 - (8 - 3 - chlorothiophene - 2 - carbonamido - ethyl) - benzenesulphonyl]-
N’-cyclohexyl-urea (melting point: 183—184°C) (from dimethylformamide/

water)
N.-[4- E.B - 3 - chlorothiophene - 2 - carbonamido - ethyl) - benzenesulphonyl]-
60 N’-butyl-urea (melting point: 189—190°C) (from methanol), 60

N - [4 - (8 - 3 - chlorothiophene - 2 - carbonamido - ethyl) - benzenesulphonyl]-
N’~(4-methyl-cyclohexyl)-urea (trans-form) (melting point: 207—209°C) (from
dimethylformamide/water), and



N-[4- ([err] - furoylam noethyl) - benzenesul phonyl] - N - isobutyl -
urea (nelting 30 point: 131-133[err]C, prepared from
4-([err}-furoyl am noethyh)—benzenesul-phoram-de—and—-30-——
i soburyl -nustard oil in the presence of potassium carbonate) dissolved in
80 m of .a mxture of equal parts of normal sodi um hydroxide

sol ution and di net hyl f ormam de are added at about 40[err]C. The
whole is stirred for 2 1/2 hours at 40-50[err C, the nercury

sul phide formed is filtered with suction, B¥#&%iltrate is clarified by?
means of charcoalN334 - (8 . andnachipcheed2 WchBordinidbit @uly dvaehle@iphéryaci d. The
N-[ 4- ([err] furoyl a@i’ﬁb@tﬂxﬁgyl:l}hek@)mgn@ransf@&) (melting point: 177—178°C) (from

sul phonyl 1= N -i sobut®ffeipbea is fil tere% Wi t h%fuct ion and recrystallized
from met hanod . N- | 19 > o )

EXAVPLE 15 [M%d’ 5 b&gylc%%ﬂﬂaﬁhenf clo;exyl-urea Fh]yl9benzen esulphonyl] 5
[4-([err]- furoyl am rfomixiny y?f-bémme&ém— (6 Be zbe‘*w@obﬁ rumeler-thﬂ)-

il i - ater),
4 G l\? “PI ucneI ga m?iE}WYCO ‘E?{&T reﬁl%:%Oi %Omjg 55 qgc n%xé oil yo

-N -1 sobutyl1e| SO-and 28 grams of cycldh
obt ai ned by the rBachiaaf lﬁ)f:origéntr{t #o[Rdub Jand thE:Q@é due triturated with methanol. The

am noet hyl ) - benzeéhedt fhohy bt HZN"XNtlhs’nflsm 3 = taffiosamidea ﬂmyt)h bmmaulpironmbh de in

h‘

met hanol ) @ ‘g ?T FP“PE;{; Ctigyy
concentrated hydr’ ocﬁ%g ﬁgﬁf@%o meglano}lag armhﬁ e %?ﬁmfrg?mton of ga(':s is
term nated (1&about 10 m nutes). The I eaBtAmMprE Bi Xture is 45 cool ed amd

diluted with water. Tré+E-} bfdl{YEfé PPthtsrr tbaﬂ?tntﬂeéthh‘irb%Z%@Nz@mébul phonyl ] - N -
45 | sobut ¥l 4k €8 of N.f4 gr LR hiE QS5 bk 2 Trom
163

met hanol . Mel ti ngulpﬁﬂnfl§~mcthyl-urethane ( 64°C; from ahohol) are suspended

EXAMPLE 16 20 in 50 ml of xylene and DB grams ‘of A—methylcycloha.xvlam ne are added dropwise at 20
ﬁﬁf BHRE ?éqil 1B0°CNyhile reaction sets

[4- (pyridine-3- Ca?t'?@‘n the f}rmaugnﬁgﬁz ano%? et b

e temperat urc amtamed 3¢°C for 30
cycl ohexyl -urea L, utes, then the whole js allowed tp cool, and he rec d cru ducr 1s filter nB-dh
11.5 Grams of 4 —oPSikiod s wondaind MoPOBGRIAL ffes. o onar de
(mel ting poizht: 2«5 m;@-ethph} bqnamedphohylbhf{-(ti-meth)lcyclohexyl) urea obtamed meltq

4- am nomet hyl - berfz éHesidf¥honanm de  and nicotic acid

chl ori de-hydrochl ori de i g_gay k}ﬁhfp%é Z‘E‘Jrg;“éiﬁ%gﬂ@%nzb{ésu?p@&ém of acetone

and di ssol ved by the addition o R’-gtla®yl-afea sodi um hydr oxi de and wat er.

5.6 55 3Gr ans ofl.3gyGhwohek \N-[4- éﬁatdz Etna:tkcadqor@rr@ﬁoe lé@enmesvmdnﬂlﬁt’ﬂ rri sy at
roomt errper ature f:g:lb(:)he rh-lgtl;lrea lj(;?lelél amide, and % (ioﬁe‘{qamusta 01 dlSQO -UI' S. The
R e i T e S

hydrochl oric aci dy a aBgkntisheof ety @kidd Sbtdiicll b the dissputith c&lﬂiBl g@ﬁis of mercury and

recrystalliaged f r(%vmh@nﬁq jat Ur wl of watertand thenaiidisiom ghé|ml of RN-sodium hydroxide 35
N- [ 4~ (pyri di ne- 3 5 ;lt"he whole is heated to 40°C stirred for 5 minutes at this temperature, the

h@ d is fil the filtrate acidified with diluje h dll "hlonc

am donet hyl ) - benzaaal h5 DR et s AR Ak et AR A e

200- 202[ err] C. 6@rom methanol thd IN ari4 anal adphbeze MANRREborRiEs € eaple - bokae-ned from
4- ([ err]-py#re di neuirkopd-Nofisithedp-urea mefgar 191—193°C.et hy| , - benzenesul phonanide
(melting point: 239-241[err]CO):

ExamfLe
1, 116, 355 N - [ #&-p4-(6l@6phdne-2- cﬂ%nh H&ﬁlyﬁ-béuenesﬁl@ﬁ&lﬂﬂam doet hyl) -
benzenesul phonyl ] - - et hy| N'-cyclohexyl-urea cycl ohex - ur ea,

N - (4
nelting at 187 18 é12r BnNdl Het E?\“)’dw enzene- N . [ 4
- ([er r] - qémc;gyl %%&aésﬁﬂ%ﬁé}ﬂﬁrsgnam& %ﬁ Hiup?iﬂﬁ TI « by 45( 4 -

et hyl - cyclohé&yCth ﬁ ith) merERR oxidel iR ASrhbrdD) H)e, heteed for Aguaio mmutes
207-208[err]C, 5ona steamfbprd)mgenher-m [ 18 rmi] of cor FrPtGﬂ hgérochl@xc améaﬂbmmndoet hyl )

- benzenesu| (fhon%v‘tﬁtyé IZlgﬁgTdti; g/(; luted with water, and th }hgl C)

e -2 - b d
N- [4- r1 N RYddnshyDer is %cfysta?rf’k?n e i elts . o e s“ nyl1%¢ N

- cycl o- hexyl - urea,  nel tlng at 184- 185[err]C(from
di et hyl f or mam de/ wat erlg ExAMPLE 8
4 (B-furoylaminoethyl)-benzenesulphonyl}-N’-cyclohexyl-urea
14.7 Grams of 4 . (8 - furoylaminoethyl) - benzenesulphonamide (melting
55 point: 228—230°C; prepared by the reaction of 4-(8-aminoethyl)-benzenesulphon- 55
amide with pyromucic acid chloride) are suspended in 200 m] of acetone and dissolved
by the addition of 2 grams of sodium hydroxide and watcr. 6.5 Grams of cyclohexyl
isocyanate are dropped into the solution while stirring at roomn temperature, and
stirring is continued for 2 hours. The fine precipitate formed is filtered with suction
60 and the fiitrate combined with water and hydrochloric acid. The product is filtered 60
with suction and recrystallized from a mixture of ethanol and water, The N-[4-(83-



N [4 ([err] - pyridine - 3 - carbonam doethyl) - benzenesul phonyl] - N
- (4 - methyl- 10 cycl ohexyl)-urea, nelting at 123-124C (from
diret hyl f ormam de/water), and. .10. N-[4 - ([err}—mpyrigifo—3. -
car bonam doet hyl ) - benzenesul phonyl] - N - (4 - ethyl-

cycl ohexyl) - urea (trans - form, nelting at 126- 128[err] C (decorrp05| tion)

(from nmet hanol ) ; from 4 - ([err] {[err] - pyridine
- 3 - acrylam do}- ethyl) - benzenesul phonam de 15 (el ting

poi nt :10226-228[err] Q) : 1,116,355

15 fMOylanlnﬁ%eﬂ:yl geﬁfﬂrlgsulphoﬂyll]eﬁr c]yclohe%x (nl g% ed méts at %I—X’i’@m do- et hyl ) -
benzenesul phonykd analoddus-manner there are obtainedf -cycl ohexyl ) -urea

(trans-forny,- el tal nglra;!;lmlr@zth%a%@n(cﬁqs@phoml haﬁ(ﬂ O+ .- ethylcyclohexyl)- ~
EXAMPLE 17 urea, melring at oys t.0 hat described inn Exanple
T thers i Vbt g mlﬂ%wﬁﬂ S L R A R e

benzenesul phor[yl ks = flﬁ*bylamn(o{t@ﬂ)l’]bvnzeﬁyﬁhmﬂxmw () *netlrlylea:ycldﬂﬂcyl)

(el ting p0| nturfa,llﬁ'ﬁm —48% L r] - thiophene - 2 -
car bO m dodt mkzr}? Eﬁ}e e Baﬁﬁ ejulphoan] -0 [é .r]sop ropyl = cyclo-

cycl Ohexenyl ) -THGE ﬁ) ‘1 9t&Q‘Ja'?éobtajfgé-frgiglﬁ-L@fLﬁayQ}mno ropyl)-benzene- |1n a manner
anal ogous tsﬂlphd’il&ﬁxdd(@&lhhglbﬁd in-Huewdpl e 2 there is obtained the 25 N -

[4 - ([err]N-[%- (B chroallﬂ@mopf‘tpbﬁ) optresiesulphogyl] - Nar gelvhard dwes melris -
benzenl%su' P g%}x B _f l opropyl} - benzeneml'hgr[ ﬁr rI*]I" ¥C| ﬁ%ﬂe&?ﬁéﬁwy urea, mel ting
phory e D-

poi nt : ~186- i (mdm‘,‘gr At EXAVPLE 18

In a manner anal ogous to that deﬁmnwpbte?1 in Exa Ie1 3 there is obtained from
- n eXy

4 - ([errl-(ih oggﬁﬁes‘;ﬁy e e P enesiy phonan de

( ITE t Iiag poi\ggc) nde: ? l%m cetone and dissolved by addition of 4 grams of ﬁ

vdro aﬁ:’f‘r 12.5 PENGaGexyl Zocyandk ekadibsied in et hyl) -

benzenesul phidla ylifing atNoem temperature, and snrn ngcagxlt]@x dgorl}r‘efas (’ﬁplslngihtlbg poi nt :

186[err] 0 { z‘*‘migg AR ﬁ? N malliEalle, (4 - (Cerr] -

{t hi opzene lp ny ué;[cé ?ﬁ.lr oBta1 at 17 fle gl F N -

' 25
(4- nmet hyl Cysé q M goUs":eaame(rttHe&m&ob i ng p0| nt : 173 174C) from net hanol /

35 \I .cmn:gtnh krfug:rrmm d@)lzenesulphonyl) - N’ - butyl - urea (melting point:

35 "3473 ny, hy, hene - 2 -

car bongni do meaq#fﬁﬂiﬂoﬂﬂh}gd bf&fﬁ%?mptgrﬁénzlgnegu'l ;;1 "Jc‘i&&%’%gl ti ngopoi nt :
183-185C) - ([err] { 3 - phenyl - 4 - nethylthiophene
- 2 - carbonani do} EX‘NPLE 10 oh

benzenesul phonyl ] - N Né@@%ﬁé@’i}f’wgﬁﬂxyl e RGBT B8in 150- 152[ err] ©)
(from 40 15 Grimgt hang B)fu@ﬂﬁproplonamldoethyl) benzenesulphonamlde (meltmg

40 35 pditie 1B6—1979C;- p erlr om- 4{8- anmoegls’ﬂéhﬂykenesulmunmn@tm jn opAgne - 2 -
car bonani dojixed a’@Y““ ¢ ““"y p’°p§°“‘c B T et sodiuan by ?ﬁﬁiiﬁ&" ton 1n

roncenesul PRGEY L T AL L G 25 PEERSISEIMY i o
136- isocyanate ark pﬁédr teeriRid 1 Gligring is continued ffm‘ Dhaursd - (3 -

met hy! 40hi opfien esctioR mixterarih Gl ghd mesttdnyang hyﬂrtyémfen%aﬂel;ﬂd@%m?e 430

red with suction and Tecfystallized from a mixtu
(melting pOf:"gIQOTEI_ e 15 ﬁ@%guryl ;F_lonfn{nﬁoet Fgprbcnzenesulﬁhonyl]-N'-cyclohexyl-
45 2 ob nedﬁjﬂs at 172 en car bonani donet hyl) -

benzenesul phonM a analogous manner are obtaNed- cycl ohexyl -urea %\Iémﬂ ti H%HpOI nt .

163- 168C) ( Nr-ofth 1168t -hianbl P -canepionamidoethyl) ¢ peszaupsulplonyll - N3 - (4 ngfifty | ¢ hi%phene - 2
- 1 , and

- car bonam g flw%}fyj) ey [Qé‘ﬂff’?o éo]@( b‘? enaz?:r-nesulphonyl - N’ - butyl - urea

N - (4- et hyl'cy, @40(; rans I'hg ~point:  190-191[err] C

(from 50 In an anafé‘@ilhﬁﬂﬁkr)there are obtained from

50 50 4f-r@m fuffurylidefieer pjetamidoethyl). - EEI qigppiphonagnide ??é pher8 -

car bonani do } :gl(c)lé‘.hoy(r}?are from 4-(8- mmoethy 8lghc1narwdoen§rh{i% %: ”Fti ng poi nt :
132-134[ err Q)4 - 3 - furfurylldag -Nwanﬁleﬂoemylﬂee'nﬁe}lesulpl{oh&l} Met kyelohexyl3 -
met hoxyt hi ophene (meling-ponarotntanmmdo} - 55
benzen®sul pNonifi 16N fﬂ’é‘yl}‘&dq@eﬁﬂantﬂ"é%yl) '(‘?‘?Eﬂ""i“?‘ﬁ‘ﬁ“’“yﬂm Wi-P"125*9 450 (from 55

n’e ln oint
met hanol ) and EP EXAMPLE 11

55 the N.p-(5-ghioro-fur@lamlnometifyl)Nenzermt@iiphydyl ] -N’Dutyl-wet hoxyt hi ophene - 2 -
carbonam do } t1 6ia ylo) 4-(5-chloro-furoylaminomethyl)-benzenesulphonamide are dlssolved

benzenésul Pl ARSI AL ORI PR YRR S B g Binc 150

wate
whole is stirred for 2 hours The slightly turbld solution is filtered with suction, the

fltrate is combined with watcr and hydrochloric acid and the product filtered with



161[err] C (from net hanol); from 4 - ([err] { 3,4 -
tetranet hyl ene - thiophene - 2 - carbonamdo } - et hyI - benzene- 60
sul phonam de (nelting point: 173-174[err}C "~~~

60 : the N- [4 - ([err] - {3,4 - tetrarrethylene- t hi ophene - 2 -
car bonam do} - .ethyl)- benzenesul phonyl ] - N -cycl ohexyl urea
(rmelting point 192-194[err] C (from di met hyl - f or mam de/ wat er)
and 1,116, 355

13 o—the N-[4 - ([err] - {31635 etranethyl ene - thiophenell 2 -

car bonani do} - sediday| P N - [4 - (5 - chloro - RAMZANGHHyHNARYEdesutphonyl] - N’-
- (4- et hyl cybdtdtves pbipined ig) reetasta(lttzmafx@j ert:ml/tvamgmquelnta: 1611-21 2°C.

1290) (from net hanol ) ; frogr 2’3 4 - tetramethyl ene - thiophene
- 2 - carbonani donet RyleptuBRERAE)-be Iphonyl]-N"-SHiRRMRM de (mel ti ng
poi nt: 178-175[ er17]6CGrams o;l N-[4-(8 )furoyle:;sl?uitg;l}sl benzcznesuli)t}lonyl] - carbanic t he

N - [4 - (83,4 acidmtthyhpter ltexaeomt tlm-e é@se)repa@d fromaf(b@n@ﬂumﬂmethyl)rret hyI) -

benzene- g;;fmesulpmgﬂm fH d ngffrl}'n‘f“ i“g @ﬁi -~ ;ﬁ?;‘ﬂt rans)

(el ti ng poi nt drop\ﬁzﬁ?adj:g‘sg bout 60——80°C while st?ftflin ure s raised o 17 OM 4 -

([er r] Pt hi o[H0en80°C 3 Jreaetion Xyta Ge i Ody olunoetohyﬂe)hauol taammnﬂﬁau phonggi de
m;i]nleri p‘pg it ﬁthouQﬂg[nep: @jyrure, After cooling, the precipitated reaction

10 e B e iyl rr%oﬁggé £ g airto) - ethy)

- benzenesul phﬁEbYJb]amed melts at 176-—17803(’3 Urye mel T ypo nt:

148-149[ e¥r] C (from net hanol and  ExameLE 13 t he N-[4- (] err] {t hsophene

- (3 ) - oxyacet mi_dd- []4 63- nyetbylﬂﬁf\é@ﬁ%m% & lhﬂyl urea
8-f; 1

n i PO
(4 et hyl Cyfs' qél:l% Eonélﬁx% f&ﬁgﬁ ﬁ‘ ze esu'lnhonamlde &: ) (f rom 15
ITE'[ hanol ) ; potassium cyanate are heated under reflux for 3 hours whlle stu'r. in 250 ml of
15 20 f I‘Tfolm‘.ne4:on{a1r(nﬁgal‘ 65 grams{of g'acrmtehemmﬂ (9 ms of tl@l]ﬂ:hﬂa‘iﬁne- 2 20
car bonami do } Aft the_ W

GF pieentrated in vacuo, thz;] resd §J melting
C ater an t c re uct ed t
poi nt: 160- 1623:"?? ttﬁ -benzenesu honyl ygiéihex;lﬁ r;a glIta?xju E is rec;ggalhze ({ipxymet hoxy -
t hi ophene - 2 c¢thagdl/) Qﬂar{mrééﬁ ar 1761

benzénesul phonvl ] -N - (4-net hyI cycI ohexyl)-urea (trans) (melting point:

163- 20 165Q) {% pipie 14 25
oylam1 o;§: 1 -isobuty,

20 . fromys4 Graé'r f reury fd%’ﬁj @?ﬁ&%&%h %f Ujr e?)meﬂlew )

car bonam do} -onJNtkyﬁhﬁm-hy M E&Bl8tHon are added dropwise. 'BdJ £tal1168 g(aﬂﬁ ot i Ng point:

132-134C) - [4 -t(ﬁe fioylarhidoethylf [ denzénesulphon@] ~ N3 —isangyihoxseetrs xgl

t hi ophen 0. o pou‘* -furoy ammoerhyl\-benzencsr,]p}'onamrde an

T t‘al ﬁg@%ﬁ% nr are;i'esencef}( tass Qt,) nate) .dissolved i

benzenesul phonay of eififa )Syhorwl%mnfﬁ@ uﬁlh 1uu£}€);! 1met}£§§n£xl%z er r] C)

(from 25 are addEtEit hBso#)°Camtk whole is stirred for 24 hours at 40——50°C the mercury

o e | TRtk i N i ol Sbprens - 2
i <, c 3 -

?ﬁ.r b?zameﬁﬁy% Q\X f § %Z%V but l-ureay ﬁrltg‘rﬁcé ﬁ%@iﬁ%ﬁgﬁ% Iy ?El‘ﬂn fﬁ?grsmethanol %

105C) (from net hanol) . ~ fr ofmamdie (5] her r]] ~ b{ 31 - al lyl oxyt hi ophene -

- - 0 13 ~N7-1 tyl-
2 - carbopam do } %NJXH)’? ur gmy AREFiSHIDhogQ]-N -isobutyl-urezry de (el ti ng

yl)-benzenesulphonyl]-N"’-1sobutyl-is 4
poi nt . 14% 147 r (in_the for tn oil obtamed y the reaction of N- }4- -furoyl 30

the N - rﬂfo& yl)‘ enemﬁphony AEoBXM trhib@RANBREmercudy DYiGA o } -

ethyl) - benzerrneheated on a steam bath pgdthgh ety [3p -m of (cdncenpriitied/ hpdrahlofirexid ) - ur ea

(srans) ggne i RO g IS fé;g bi’éﬁr “’1;3‘“‘;2“% 3’”": . “eiuﬂ@r?"“ggwﬁ

¢ T ?AE Al M; sr 5 1yl-§rt§%1 filtered with sucu lé lP h li inI:-he gé%er al
ormul a 192—194°

EXAMPLE 16
N-[4-(pyridine-3-carbonamidomethyl)-benzenesulphonyl]-N’-
50 cyclohexyl-urea 50
11.5 Grams of 4 - (pyridine - 3 - carbonamidomethyl) - benzenesulphonamide

{melting point: 175°C; prepared from 4-aminomethyl-benzenesulphonamide and
nicotic acid chloride-hydrochloride in pyridine) are suspended in 200 ml of acetone
and dissolved by the addition of 1.75 grams of sodium hydroxide and water. 5.6

55 Grams of cyclohexy! isocyanate are dropped in while stirring at room temperature, 55
and stirring is continued for 2 hours. The reaction mixture is filtered, the filtrate
combined with water and hydrochloric acid, and the product is filtered with suction
and recrystallized from a mixture of water and ethanol. The N-[4-(pyridine-3-carbon-
amidomethyl)-benzenesulphonyl]-N’-cyclohexyl-urea obtained melts at 200—202°C.

60 In an analogous manner there are obtained from 4-(B-pyridine-4-carbonamido- 60
ethyl-benzenesulphonamide (melting point: 239—241°C):



X-CO- N-Y-phenylene-SO err]-NHCO NH R err] |

R I n which R represents hydrogen. |ower al kyl or |ower
phenytatkyt————Rfer+}—represents—40———— a) al kyl, al kenyl or
mer capt oal kyl of 2 to 8 carbon atons, 40

b, al koxyal kyl, al kyl mercapt oal kyl or al kyl sul phi nyl al kyl of 4 to 8 car bon

at ons each, at least two of which carbon atons formthe
al kyl ene portion of the al koxyal kyl , al kyl mer capt oal kyl or
al kyl sul phi nyl al kyl , c}:118R&nhyl - | ower al kyl or

phenyl cycl opr C}@yl 4 - {B°- pyridine - 4 - caq;onagrycﬁ)l:tﬂﬁexﬁéﬁzerlegx‘fﬁgnyﬂl Iﬁ‘l (4 - methyl-
cycl ohept yl nmet hy|cycloﬁc¥<§i% -QRE Phelt ga:hmb—msocxﬁdwmﬁ«h}hformmﬁdi/wazer), and

met hyl , N- [4 (@a peiilde altkychibmemideediyb h & ¢H”SUEME1&|-|N)/|-€4”I€&WC| ohexenyl ,
endoal kyI Fne Cf gjy -urea (trans form\ mgltmw ag 20’&2 oh y - 5
endoal kylene- cy¢l,g ﬂn hyP,” EReK ESAYRI mzcn?u%onaém SndBeitine

al kyl ene carbaw aqt40n($ ﬁ,@xdme - 3 _ carbondmjidobtoyhe s bﬁhdﬁgshlﬁbbﬁ)llphe«yl cycus- I ower
al koxycycl ohex | hexyl-urea melrmg at 184—185°C (from dimethylformaggye /water,

h namidoethyl) - benzenes l-
CyCl oal kylb of logix ?’urca, me m?}'j:gl’B 124° ) from dl forryaq'xlg/ eﬁﬁw OI‘
cycl ohexenyl nE‘TJhX ridine - 3 - carbonafid dulphdny1ff 9 NOL ( - Qhyl-d> carbon
atons, 1 oxygen &9c1cﬁﬂdy9¥4 bkfea a'&a@m &nﬂ) meltlng at 126——128°C oxﬁ;hslmy(fa}nso contain

up to 2 ethyl en| @edl@!wb! e I i nkage ?, a heteroc(}/cl ic ring
linked tqgthe Fﬂ‘ 'b{g Jg‘g ﬁs ‘Effyla&“%t h§ e bgratyPhosside 15
and cont ai ni ngN4 AankdOXY SR abearth@liphdnyful RAUr at om
and which may al $4)méxﬁy‘l-tcﬁloﬁex§zlpurtzo(tr2ns€‘brhy|rﬁﬂting atl (R4B11e6°ICi (fr iﬂﬂgefhanol) X

represents a) thi opheny I%Lt i ophenoxy which may contain 1 or

2 substituents S%Lg%aﬁlﬁ ?n L‘ us to t"lat descnbe IQ:%;&]@‘ 9191%'?5 @Ea%gfthel over al kyl,
| ower al koxy, IlIQV[@[ (@ Y %}%éfhyl) -BéREnesh QM}] N’G A‘ - cyclohexenyl) - urea | gner
al koxy, |ower phéendfidgquiyt: allﬁd—msyq:) agd¢ deps, and a pol ynet hyl ene chain

of 3 or 4 carb®¥n %toﬁfs hiop W“M?%%Yéob%nﬁféestﬂﬁl?"éﬂherﬂll' fdlrcl eus,

1,116, 355 o m:z&r:;“ ‘s“?o ARSI A fbedl, fbic 2 LRkl ARRkYANe - thi ophene
- 2 - carsonany dO[ B il ro - thiophene - 2 - carboRRKIFRMAAP U bfhBaebyblonyl] - 25

- (4- net hyl cycl Mex‘ydyn)lohexcum)saea((mclarrgsp)mn( nméf—tlﬁﬂijm nt: 127-
129[ err]C (f rom nmet hanol ) ; Efo % - - tetramet hyl ene -

. oy
t hi ophene - 2 - gar,bonam a%&g’%&sh&{ | hat de ¢ %ﬂ@xam%le 3 there is obtairelllfRRONaN de
(el ting pointg. QB7 Aidhibpher + 3 Glcetamido} - ethyl) - benzencsulphonamxde (melting point:

the N - [3 - (364 18°@)etrameth|ene- thlg c rbo (;Jo- ﬁ‘bthyl)
- benzene- the N - [4 - \B Need ’ngr td ih E 5’& a (trans)

(melting poi ntthc \ 1?‘(?3 ene - 2 _ acetamido} - from
4 - ([err] - aphadeohexy()3rea- (trﬁmy@m:&hmimdo 73—1’BPﬁ)yfr -methanol/

b Bbph ddn;:*h}:m)rmamxde),
enzenesubp onam ,%BH f %Bcjuji)on?lgig%céfhél'}ﬁ do }

10 t hefr 1, eff giﬁ‘i‘
d 1
ethyl) - benzege ”FL"ES“‘IEI‘ 3. pf;tylf‘ § % - methylthidyhere Y @ Ohevshridst eawgIvel ti ng

poi nt: 148-149[ erved su(pﬁdrx@khN’fE?cﬂhﬁmll-@rcaar(gheltmg point: t hS@—-NSZOC A(from( [ er I‘&

thi ophene“‘o- (3hc): IRICW%E {% cLenyl -4- meYhythmphglgn e-ncear aR)hcf?)nylelh yi)-

benzenesulphony!]-N’-(4-methyl-cyclohexyl)-urea (trans) (melting point: 136—
138°C; (from methanol); )
from 4 - (3 - methylthiophene - 2 - carbonamidomethyl) - benzenesulphonamide
45 {(melting point 153°C) 45
the N-[4-0- methylth:ophenc - 2 - carbonamidomethyl) - benzenesulphonyl] -
N’-cyclohexyl-urea (melting point: 163—-165°C) (from methanol} and
the N - [4 - (3 - methylthiophene - 2 - carbonamldomethyl) -~ benzenesulphonyl]-
N’-(4-methylcyclohexyl)-urea (trans) (melting point: 190-—191°C) (from

50 ° methanol); 50
from 4 - (8 - {N - methyl - 3 - methoxythiophene - 2 - carbonamido} - ethyl)-
benzenesulphonamide (melting point: 132—134°C) )
the N - [4 - (8 - {N - methyl - 3 - methoxythiophene - 2 - carbonamido } - ethyl)-
benzenesulphonyl]-N’-cyclohexyl-urea  (melting pomt 143—145°C) (from 55

methanol) and
» the N - [4 -) {8 - {N - methyl - 3 - methoxythiophene - 2 - carbonamido | - ethyl)-

benzenesulphonyl]-N’~(4-methylcyclohexyl)-urea gtrans) {melting point 159—
161°C (from methanol};
from 4 - (8 - {3,4 - tetramethylene - thiophene - 2 - carbonamido | - ethyl - benzene-
60 sulphonamide (melting point: 173~—174°C) . 60
the N - [4 - (8 - {34 - tetramethylene - thiophene - 2 - carbonamido } - ethyl}-
benzenesulphonyl ] -N’-cyclohexylurea (melting point 192—194°C (from dimethyl-

formamide/water) and



-(4-net hyl cycl ohexyl)-urea (trans), (nelting point: 182-183[err]C
(from 15 nmet hanol ) ;
15 from 4 - ([err] - { 3 - rrethoxyrrethoxy - thiophene - 2 -
carbonamido } - _ethyl) - benzene- 116,355 sul phonani de (el ting poi¥it:

160-162[err]C)  the N-the@d\.{3f4 r’tra('r[(:@)%r]e = thiophere MBL @%Xﬁ%}dﬁoxyﬂmr
t hi ophene - 2 - car b(bmm:sdtphoml] et\ﬁi(# Jnethyleyclohexyl) - urea ’trans\ {melting point: 127—

benzenesul phonyl ] -N 15(943(3 ‘Plbhexytlhgopuﬂr]eea [(trans) &malhtll\ngb poi nt: 163-
- - carbonami O - -
20 165 ¢ Pfgho pji e Rt e - benzene 5

20 from 4he N({Br-rd ,4 = te{t. agethxldﬁgl hopyat P]@XYarBonirchp-pnlﬂgm ~hefizene-
carbonanmido } - et hypxl)lphggﬁzﬁn\e-m\.thylcvclone\n1 -urea (&afspleaady d@nd( rrszLng:chl nt:

- th th -
'g-ﬁlzoéﬁgl[’lgr E] C) i Cafrro 1]2? a&pthxz%%fgﬂ -) \3 - O\J'acetanildo - etLvl) - ]benzengﬁlphgér}r/h%e oxy

benzenesul phonyl ] < \t:yq;f oh@xytmpﬁdﬂa- A e btybRGmidR0i Nthyl, - b3Renksdfidny1)( F 1 om’25

met hanol ) and N’-cyclohexyl- urea ‘melting point: 148—149°C’ ;from methanol) and
25 the N ‘he[Q 4[ e[théfg | hiopkeng- 3 | ey cetamr?efh@sbylét-rbeyl%\esulpmyuphene -
2 - carbonanigo } iddanessba BenZ7&KEe0 | Fny 12— (from s
-N - (4-nmet hyl cycl tﬁhax?/l {)3- u{Beane(‘toK‘arﬁﬁl)Jxv( NRibgheRg 2PQhBEnamili®B= ethyl: - benzene-
phonamide (me!dnzpaint:4160—1626€Y] - { 3 - al |yl oxyt hi ophene -

105C) (from net hanol 51\ [5& r@"’eﬁf 1}? i , X N
2 - carbonanido I galhyl) s Pe iogiyae - 2 - carbonargey; cheet It| ng
poi nt: 145- lZD?C) 1§5°eC) (fron‘?r;;eft)ﬂanoln % ?‘geul) -urea trans, {meiting point: 2(

the N- [4 - ([efmwh 4-{83{3- atthylo ihth@phhﬁﬂez-;a'ébonarﬁad’ bogaairi. Ql,a}zeneet hyI)
benzene- sulph ‘Bﬁ?)ﬁ&;l“]nglﬁmn hfﬁ‘lf/@c ¢l ohexyl) urea (trans)

(el ting point: 155 N f,’e - 2 Ca“"’mm@? - ethyl- © AT
WE CLAIM | S:25 35 r%e%ﬁnoll)ﬂgggri‘] e‘r:lyzgﬁeé’s}u phc)n - urpglélls ot TR genefrm“? 25
formul a the N-[4- {3 - 3 - methoxyethox35 thiophene - 2 - carbonamido | . ethyl)-

X- CO - N- Y- pﬂegyl ene- Eizé‘?‘fr I”E‘h ;014NH1*T-”R[CE“11<}"TX&1 -urea ltranS) (heitingh e 10%— R
represents hydr ogghn L ] r

represents 4™ amidedn el<g °"g{hj€ﬁ‘%€;\ érpra%eg%ﬁ%:rg%‘%(oafﬁ (. befl R h°§ car Ben
at ons, the N - [4 - kgl' 13 -4—01}10‘1‘fh10Ph€nC -2- ~eb§on@lnkcdxya:h+4yl benzene-

al kyl mer capt oal kyl © 11’]%‘1" 1\3 Tb"ﬁ‘thS}’Fla}reW\““r%ﬁ {(wpng o nBltiggr tsor: dBdmB36°C)

each, at least two oy \ﬁ% cEafngy. atons formthe al kyl ene portion of the
al koxyal kyl ,35al ky| ner. Gapteaiaydcl-atasal &y peaathipdrinmy | al kyl | C) 35
phenyl-lomer al kyl or pheqyl cyclopropyl, 45 d) o clohexyl-lomer

al kyl , cycl oheptyl met hyl , X y@(oheg’[ héTyIlF?‘f“%? VT 68ct %

nethyl e) endoalkklene cycl ohexyl , endoalkylene cycl ohexenyl ,
endoal kyI ene- cyclmhéwyl - met hyl or

endoal kyl ene- cycl BhERERY Weryl IovesaH otlovrahaiingl or 2 endo-

gprese

al kyl ene carfgon a Orﬁs ralk t)all\emlor m“r\.aptox 2)1!}&%5 La% Kyg&yd ohexyl or | ower 40
al koxycycl ohexyl , b) alkoxyalkvl, alkylmercaptoalkyl or alkylsulphin®ksl of 4 0 § carbon at@hs
cycl oal kyl of 5 to 8 cashbenlest onsef which carbon atoms fét)n by elkghexeniph odfkhe
cycl ohexenyl net hyl , an‘m“alk” alkvimeponptoply ?féi"é{’é%ﬂ“ﬁ‘ lkl’ll ng of 4 or 5 carbon

1 Ip ml louc ah\\lé1 enylcyclopropy | t
at ons, oxygen or &é‘ A C)cloheptylmeth'vl, L\ci( %lechbl Wydab(isgl con 9" n
up to 2 ethylenic doubiaeﬁayl | nkages or Sl het er ocyclc ring

linked to the nitr og’eﬂfé%il@#w% Slakearis etﬁoalb‘/lqnetimlyhfemel ganéumlerﬁfmlohml-

and containing 4 or 5 é@fﬂ_%“& RENSRGOR* GREEH: 418 rmoBringe duPpRusidet om

and which nmay al so cOMvRE diupcldiesyPorabity hiRiGagdoubl e |inkages, X50
represents g cycalkdl b oplenydn agmst hi ophenoxy whi ch may contain 1’ or

2 substituents sel ect lgtememl‘lm cxclohiexenylmelp, mthal qgen atoms. lower alkyl,
o7 o
| over al koxy, | ower al“li& y I im\éﬂatoélcgf atom oxygen or sulphur atom znfiower

ou ‘1nkaoe< \
al koxy, | owss phenalkk@xlyzexa@dh&fng lingtH QLS nm@ a@ np& r*ﬂ)('nﬁ&@l..:(‘ch@duB 55
and containing 4 or 5 carbon atoms and 1 omgen atom or 1 sulphur atom
and which may also contain up to 2 ethylenic double linkages,
X represents
a) thiophenyl or thiophenoxy which may con:ain 1 or 2 substituents selected
60 from halogen atoms, lower alkyl, lower alkoxy, lower alkenyloxy, lower alkoxy- 60
lower alko*c), lower phenalkoxy and aryl groups, and a polymethylene chain
of 3 or 4 carbon atoms linked by both ends to the thiophenyl nucleus,

»-,



of 3 or 4 carbon atons |inked by both ends to the thiophenyl nucleus,

14 1,116, 355 b) furyl
which may contain 1 or 2 substituents selected-from-halogen atons-and——
met hyl groups, c) pyridyl which nay contain 1 or 2 substituents

sel ected from hal ogen atons

the heterocyclic ring system nentioned under (a) mﬂ I ﬂﬂil j’lil m, nked
either directly 5 or by neans of a hsydrocar

carbon atons to._the adjacent carbonyl g roup, and [ep es_e,ts
a hydrocarbon chai fie ok 14t 0p4 ¢34 b%aﬁét%e - thiophene - 2 - carb%nanﬁ’&fbi5-I Qiyogi cal Iy
tolerable salts of an?enzmeulpjfonydheNc(}Fmamhymztﬂ;ohadyal— med(rtams) (:uheainmp nt: ]1@7--

3. Benzenesu1 phonyl 4 ﬂ?mtn}?é‘ Bher al roul 2 giyen in cl gl n which
10 hydf‘8‘§ on(amld; (t;’féh ﬁ“i 117 a R)ff“ Ypogopeivg B‘n at ogs,
(b) phenyl - | OWE‘I' akieyN,- [4 - (3,4 - tetramethylene( 10&1}!& Qh%%bmln%/e'ineﬁm(WJenzeﬂé

(d) endoal kyl ene-cycl mh:@myl]};\f -1()enﬂ®ﬂ¢yklyﬂemm®yafaod)e(memxg ,point: 192—193°C)

endoal kyl ene-cycl o- m methanol); , .

endoal kyl ene- gycl oﬁ@?ﬁ{gﬂ,g ggﬁtl‘ﬂﬂ%hfggeac@ 'c8’f¥f’§?éﬁidgg'f¥hyl) - benzenesulphonamide . o
endoal kyl ene car bofmealNONB4 - (8 - {thiophene - (3 ) { &yackiaiiBd} abdey - Byshabsnsysh]-Or

| ower al koxy- cycl ohex¥[-¢yclohexyl-urea (melting poiftf Y48 kéP“(ﬁal( m@ﬂiamﬂ) and 8 carbon

SLOTE 0T 20 e (hy ﬁg'g*( g%“gﬁ%ﬁ%&na %nggyaﬁ@ v i

sel ected from hal 0ge@ 4 - (8-{3 - methoxymethoxy - &ihEhe - b OVRIonalidol|- etnkiPWEhzead- KOXY,
| ower al kenyl oxy, Iomlph@uhrhxdx elltmwmt 160—~162°C) al koxy, phenyl -1 ower
al koxy and aryl gréﬂ‘j‘pé‘] hgoe - 2 - carbonamldo} - ethyl-of 4
carbon at ons g nked byﬁg em:[s hon 5. th °¥° exﬁ gﬁ ("antsfc (slfige pgjpepgS—
(b) furyl which I’T’B.y'oﬁo-ﬂt- ¢ n{ pnmethbayeﬂgm Hidflshd -tZJﬁi’afbpnamldo} - ethyl) - benzene-
25 Yis a n%dalgrtvéfamrbldn(r@hag noucest% 122:3134‘3‘33]1 hbonzatoms and phanyl ene
. OXYyetnoxy - taiopner
ltgl gPZEFZt Is:[’;llu;;\do f a benzexxegul(%aonyrﬁjy gllohe;éyjll-maay &Teltlgﬁe§°1n ng%?lﬁgé)c 5{@0)& 25
5. N- [4 - ([err]the Nh pp}(ene{s- 2. meﬁ&fybﬁhﬁﬁﬁkld@ﬁénbylz) carbld@migenesdiyiphony| |
- N- 30 cycl ohexbenzeppsdphomnt] -Nhd-rfeghylyslobexyl)-urea (tranS) (melting point: 103—

y

30 ) (from methanol}; i\l ll ﬂ i
. 3 . all - do Iphon-
met hoxyt hi ophgne - rﬁ‘{‘- gé 3 %oé‘?h@‘l S? béarrlzoeanr%sal p"{ﬂn Ib]mzepesup o 30
' - cycl ohexyl - ur eatsf Nt he4 f.Q/B AyB3a allyloxythiophene - 2 - carbonamido | @liyl)] - benzene-
sulphonyl]-N’-(4-methylcyclohexyl)-urea (trans) (melting point: 135—136°C)
(from methanol).
WHAT WE CLAIM IS: —
35 1. Benzenesulphonyl-ureas of the general formula 35

X—-—CO—-—II\I-—-Y-—-phenylene—-S 0,~NH—CO—NH—R"

R
in which
R represents hydrogen, Jower alkyl or lower phenylalkyl,
R' represents
40 a) alkyl, alkenyl or mercaptoalkyl of 2 to 8 carbon atoms, 40
b) alkoxyalkyl, alkylmercaptoalkyl or atkylsuiphinylalkyl of 4 to & carbon atoms
each, at least two of which carbon atoms form the alkylene portion of the
lkoxyalkyl alkylmercaptoalkyl or alkylsulphinylalkyl,
¢) phenyl-lower alkyl or phenylcyclopropyl,
45 d) cyclohexyl-lower alkyl, cycloheptylmethyl, cycloheptylethyl or cyclooctyl- 45
methyl,
e) endoalkylene-cyclohexyl, endoalkylene-cyclohexenyl, endoalkylene-cyclohexyl-
methyl or endoalkylene-cyclohexenylmethyl, each containing 1 or 2 endo-
alkylene carbon atoms,
50 ) lower alkylcyclohexyl or lower alkoxycyclohexyl, 50
g} cycloalkyl of 5 to 8 carbon atoms,
h} cyclohexenyl or cyclohexenylmethyl,
1) a heterocyclic ring of 4 or 5 carbon atoms, 1 oxygen or sulphur atom and
which may also contain up to 2 ethylenic double linkages, or
55 k) a heterocyclic ring linked to the nitrogen atom by means of a methylene group 55
and containing 4 or 5 carbon atoms and 1 oxygen atom or 1 sulphur atom
and which may also contain up to 2 ethylenic double linkages,
X represents
a) thiophenyl or thiophenoxy which may contain 1 or 2 substituents selected
60 from halogen atoms, lower alkyl, lower alkoxy, lower alkenyloxy, lower alkoxy- 60
lower alkoxy, lower phenalkoxy and aryl groups, and a polymethylene chain
of 3 or 4 carbon atoms linked by both ends to the thiophenyl nucleus,



35 7. N- [4 - ([err] - benzyl oxythi ophene - 2 carbonam doet hyl)

- benzenesul phonyl]- 35 N - (4-net hyl cycl ohexyl )-urea of the
faormila B — I — 8. N- [4 ([err] -
furoyl am noet hyl) benzenesul phonyl] - N - (4 - nethyl-

cycl ohexyl)-urea of the fornula 40 [err] §

1,116, 355 15 9. N.- [4
- ([err] - furoylam noethyl) - benzenesul phonyl] - N - cycl'ohexyl - urea
of thd*fornula LU6358r 1 ] 10. N- [4 -

([err] - fureyhafivaRRtday bontain DENT RBRBIAPRRAN] drom hbger atbls ma€t hyl - 5
cycl ohexyl) - ur eathglfgraup f or nul a

5 ¢) pyridyl whi q‘pqy contain 1 or 2 substituenty Iqlecgaﬁyrm@rfglogﬁl M -
benzenesul phanftC AIEAT %i]‘iféna&n@mdm@c bRtk Blied S SPRELG 021 by
descr’i bed ok By &iddhs @ﬂ@hﬂl{ocirﬂﬁ dréR B0l 62 Buedof latdms @5di§c£’h@@arl§ compounds
cl ai med i rgroup, and clains 5 to 10. 10 12. Physiol ogically

t ol er abl e Ysatpregeng hadiocahppechep oftlie4 exshepeigitis cl ai med jn any, 10 one
of C|1 @.i m 5 éo?;e:ﬁ 1olog1ca§§r tolerable salts g'zny rg?efﬁ a%{?ﬁ@&ﬁ%ﬂﬁﬁéﬁﬁ %t i on, cf or oral

: . esulphonyl-ureas of the-gene
adm ni st r at iiOxydakéa, | oweri ng the bl ood sugar level in the treatnent

of di abet & inéfl)l'aﬂlwm;tmaxbhncmpri ses a conpound as claimed in any
one of cl ai ms_gc) gyc oﬂgxgﬁﬁw”e%%!‘mf(t ure or conjunction with a pharnaceutically 15
sul tqpl e carr I( endoalk lene—cyclohex’yl, endoalkylene-cyclohexenyl, endoalkylene-cyclo- = 15 )

15 h'bﬂyl—m&hﬂhaf @G &Iyl abcldhéxeyhmahyl 0 RadOkontiinaly adm ni stration

and | owering thelortil e@dn?lll'kylenﬁ carbon apmear | e\f%l { n the treatnent of diabetes
i i { clohexyl, i i
nel litus, whid i §¥§%’o?g’a‘(rg§n t?rhsz?:yefg ¥ clainmed in any one of

. 0 . .
claigg 5to 1_2% ) ,.@'d,z,x, $Hhpt GHEBoikenfl QifnNCt i On Wi th a phar ma- 20
ceuticallyx SUI(E)&bib}ﬂle@aﬁvhicle lmay contain 1 or 2 substituents selected from halogen
atoms, lower alkyl, lower alkoxy, lower alkenyloxy, lower alkoxy-lower
alkoxy, phenyl-lower alkoxy and aryl groups, and a polymethylene chain
of 4 carbon atoms linked by both ends to the thiophenyl nucleus, or
25 (b) furyl which may contain one halogen substituent, 25
Y is a hydrocarbon chain of 2 or 3 carbon atoms, and phenylene is unsubstituted
p-phenylene.
4. Physiologically tolerable salts of any one of the compounds claimed in claim 3.
5. N - [4 -~ (B - thiophene - 2 - carbonamidoethyl) - benzenesulphonyl] - N'-
30 cyciohexyl-urea of the formula 30

ﬂ . < H-('&‘/V//*f/_/g—f//z-Q‘ SOp— N -0 "/V//—@

6. N - [4 - (B8 - methoxythiophene - 2 - carbonamidoethyl) - benzenesulphonyl]-
N’-cyclohexyl-urea of the formula

bt

OCHz

[ < 1[(0 M ~CHg ~CH O—soz ~NH~CO -t/ —@

35 7. N - [4 - (8 - benzyloxythiophene - 2 - carbonamidoethyl) - benzenesulphonyl}- 35
N’-(4-methylcyclohexyl)-urea of the formula

o)
Df co-Ny—ctiy —cWZO- SOz~ My —CO~MY -@%Wg

8. N - [4 - (8 - furoylaminoethyl) - benzenesulphonyl] - N’ - (4 . methyl-
cyclohexyl)-urea of the formula

40 [ 0]—fa—/w—c'ﬁ'z—cﬂzOs‘@*ﬂ%m-m@—m; 40

A



20 15. A pharmaceutical preparation as clainmed in claim13 or
claim14, which is 20 in the formof a tablet. 16. A
pharmaceutical preparation as cl ai mred-in—-any—one of clainms 13 to 15,

whi ch contains in dosage unit formfromO0.5 to 100 mlligrans of the active

I ngredi ent. 17. A pharmaceutical preparation as clained in
claim 16, which contains in 25 dosage unit formfrom2 to 10
mlligrans of the active ingredient. 25 1}8.
A process for.the manufacture of hpn7enp'¥’|¥}§’1”r§nn\/L urea of the general
formul a gi vern. N ¢ aigm ﬂ:royﬁﬁﬁﬁﬁd@t)@d)er&ttbﬁtpﬂdﬁiyl]a|N’y— qdohlagt eumdef or e
descri bed. of the formula ABEL & | MRAY,

Chartered Patent Agents, Qual ity House,

Quality Court, Chancery Lane, London,

WC. 2. Print e@r @Sﬁ eg-y,,g & by the

Courier Press, Leam ngton “Spa, 1968 |shed he Pat ent
O fice, 25 Southanpton Buil di ngs London, WC. 2, from whi ch

copi es may be obtai ned. N - [4 - (8 - furoylaminoethyl) - BelRffphonyl] - NSPEG FhéATI ON No.
1, 116, 355 Page 2 cytlom:@l)&:&,a ofmefohfmlarther" read "further- nor e" Page 3,
I|ne 36, for "a" rea Page 8, line 49, Exanple 3, for "di net hyi -

forma e read -l Dot gt R N2 L Sl o Jepsighens e

11. Any one of the benzenesulphonyl-ureas as claimed in claim 1 that is specifically
described in any one of the Examples herein, other than the compounds claimed in
claims 5 to 10.
10 12. Physiologically tolerable salts of any one of the compounds claimed in any 10
one of claims 5 to 11.
13. A pharmaceutical preparation for oral administration and lowering the blood
sugar level in the treatment of diabetes mellitus, which comprises a compound as
claimed in any one of claims 1 to 4 in admixture or conjunction with a pharmaceutically
15 suitable carrier. 15
14. A pharmaceutical preparation for oral administration and lowering the blood
sugar level in the treatment of diabetes mellitus, which comprises a compound as
claimed in any one of claims 5 to 12 in admixture or conjunction with a pharma-
ceutically suitable carrier.
20 15. A pharmaceutical preparation as claimed in claim 13 or claim 14, which is 20
in the form of a tablet.
16. A pharmaceutical preparation as claimed in any one of claims 13 to 15,
which contains in dosage unit form from 0.5 to 100 milligrams of the active ingredient.
17. A pharmaceutical prcparatxon as claxmed in claim 16, which contains in
25 dosage unit form from 2 to 10 milligrams of the active ingredient. 25
18. A process for the manufacture of benzenesulphonyl-urea of the general formula
given in claim 1, conducted substantially as hereinbefore described,
ABEL & IMRAY,
Chartered Patent Agents,
Quality House, Quality Court,
Chancery Lane, London, W.C.2.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1968.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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