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SPECIFICATION

KManufacture of New Sulplonyi-Ursas

We, FARBWERKE HOECHST ARIIENGESELL-
SCHAFT vermals Meister Lucius & Hrining, a
body corporae recogrited vnder German law,
of Frankfurs(M)-Hachst, Germany, do hereby
declare the invention, for which we pray that
a patent may be granted o us, and the metiod
by which it is to be perforined, to be particu-
larly descrited in and by the following
staTEment : —

It is known from litcrature tlhai cectain
compounds belonging to the class of anvno-
benzene sulphonarnidas are capable of lower-
ing (e bloed sugar walue in test animals, for
example, of dogs. Thus. for example, para-
aminobenzene-sulphonamido - isoptopyl - thi-
adiazole produces a moderate lewerng of
the bloed sugar value ‘n dogs for 4 w0 6 hours
(compare. fean La Barre and Tean Reusz‘t,
Arch. Neerland. physiol. 28 11947] page 475).
These compounds, however, have @ cacierio-
static action, and have not been proposed as
being suitable for ihe treatracit of diaberzs
roetitus ‘n human beings.

There zre also known certain Oenzene-
sulphonyi ureas. such as WN-bensenesalphonyl-
urca, W-benzenesulphonyl-N'-pheryl-urea, M-
benzencsulphonyl - N': M -diethy! .- ursa M-
paratoluenesulphony! - urca and N . para-
tolusnesulphony! - N'-phenyl-urea {compare:
Chem. Rev., voiume 50 pages 28/23). These
sabstances have nor yet atained any cori-
mercial ireportance, and  have found ro
arpiication n lowering the blrod sugar level
in the freatment of diabetes mellitus. )

‘The present invention provicles sulphony?i-
uress of ihe general formula

1A

N
(] N IO~ NI - N2 N - Py
PO

o]
n which B, represenrs ar aliphatic or cyclo-

[Price 35.6d.]

aliphatt: hydrocarbon radical containing from
2 1o 8 carbea atoms, and R, and R, each repn-
rescut hydrogen or an alkyl or alkoxy group
containing at mosy 6 carbon aioms; and salts
of such compeonds with bases  ylelding
physioiogicaily colerable salrs with the «<om-
pounds.

The residue contaimng R. and R, may be,
for exauple, a pheuyl, inecihyl-phenyl, more
especielly  para-mediyl-pherst,  ethyl-phenyl,
propyl-phenyl,  butylphenyl,  pentyl-pheny?
or hexyl-nhenvt group. The alkyl subsrituent
may be unbranched or branched, and may pre-
ferably be bound in the para-positior: of the
pheny! rdical or in ather  positions. mare
especially n the men-positicn  Thowe may
also be menrioned disubstituted phenyl
radicals, such as diaikyi-, dialkoxy- or aikyl-
alkoxyphenyl grovps. The substituents may e
wwid in any desieed position to the bersene
nvclous.

R. may be, for example, an ethyl, propyl,
ailyi, butyl, buteny!, pentyl, fiexyl, cyclohexy!
or Lewhydro-benzyl group. Also in this casz,
the aliphasic residues may have siezight or
branched chains.

Among the compounds of the above general
formula uiere may be nentioned more
especialy those in whica R, represints an
aliphatic or cyclealiphatic vadics! conzaining
from 3 to 5 carben atoms; also commounds
of the general formula

’e'(—}- 30p Ptk - €0~ Nt~ K5

in which R, has the meaaing given above and
N, regrescats an aliphatic or cycicaliphatic
fedrocarbon. radical comtaining tac o eight,
eepecially three to five, carbon atoms; com-
pounds of the formula
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A benzenesulphonyt isocynaaie, Witk mAay
be alkylated of alkcxylated, 03y be rr;xcrcd
with @ primary butylaraine ot z_mnthcf pnr:mr_y
alkylamine or ao alkenvlamine, cy;lomfy:-
amine ot crcloalkyl-alkylamine coplairing & 9
g carbon atoms. Conversely, the Aesizad ml-
phonyl-urea <in te madz by Yt?’n.x..ﬂg a bu?gi
‘socyanate or other agpropTatt isoryanate with
a b':m(::nc-mk:-honz’midm which may 3¢
alkslated o a'korylated, advantagecusly 0t
the form of a salt theseof.  Instzad of jsor

es there may b= wed =capeunds con-
gertible 3o 1W-TyRnales in the course of me
peacic1, such as acid azides, for example,
valeric acid aride. {n anotiier process T
making the new compounds thens ant wsad,
instead of isocyand’is. arethares, and any
desired curbarric 2cid ester, such s methyl,
eyl prop7l, Byl or aryl esters, an be usc_d
for <his purpose. For example, & beuzene .l
phonyl-urethane, which may »t alimlated oF
alkoxyiated 1a (he hemzene mixleus, M3y be
rencred, for ¢ample, with tiprylamine or an-
her primary amine. 07, conversely, an alk7t-
arechane may be reacted with an apprepnivt
bmzmc-sulphonamidc, adartazecusly @ the
form of a salt tha Carbamic acid halides
cxi also e used with grecial advantage. Thus,
fyr examp'e, the new saiphonyi-ureas are
tormed by reacting 3 butytcartamic  acid
chloride with a banzene sulponaraide, which
may bLe sllcylated or al¥oxylated, or Ijv react-
ing 1 tEazene m!phory!-carbamtc acid
chicride with 2 butyl amine or ancther primary

i socyanat e

of the

amine.

ers or ureas, or the cor-
respondi ng di met hoxy- benzenesul phonyl

Ir 2 further process a henzene sui-
ghoryl-rrez, which is unsubstituted in the
~-NH, groun, is converied into 3 beszene
sulphonyl-aliyl-urea, for example, with buayl-
amine.  Aiternativzly, ad alkyl-urea m2y be

vencted with a benz ene-sulphonamide. Instead

of e alkylvreas other derivatives mdy be

usad. Furthermore, insiead of the alkyl-ureas

<here may be usea tae corresponddng iso-unza

ethers, advan:ageousiy in the fcrm of thar

salts, and they 2t reacted with benzene sul-

phonic acid chlorides, and the product so ob-

ined is then converted by acid hydrolysis

into the desired sulphonyl-urea.

In further processes for making the new
compounids the comresponding thiourea 1s first
prepared, and sulphur is eliminated tirerefrom
in 2 conventionzl mauner, Ir &b N-bevnzere
mlpbonyl—N‘-alk',‘} guanidine 15 prepared o
gnown manner (for example, by reacting 3
tnmemfulphonyl-q'rmamide with a buwyl-
amine or with another primary amine), and
the resulting guanidine is {hen hydrolysed. Tn
all cases theve nay € used. insead of the
ansubstituted brnzenesulphonyl ¢ompound, an
atkyl- or alkaxy--hcnzenemlphonvl compound;
and, instead of butylamine, another primary
alkylamine, or an alkenylaming, cycloalleyl-
amine or cycloaliyl-alky j.amine may be used.
T these reactons the COMPENTnr mnst he so
<=y that Cie redical R, in the product con-
tins 2 to 8 carbon atoms especially 3 w 5
carbon atoms.

As alkyl residues, of which one ¢y Wy M3y
be prevent a3 subsdtuerts in the phenyl
vodicai, 2rd Sound, if desired, through an
oxygen atom, there arc uscd those containing
1 1o 6 carbon atoms. When these resichies
are of higher molecutar weighs the actvity of
the producis is generetly considerably lower.

The oFmary 2mines used as starting
mareriale ip the above processes advantage-
ously contain saturated or unsaturaied ali-
phatc of cycloaliphatic hydrocarsom radiceis
coriain’ng 2 o _tarhor oI 1

- S carbor atoms. However, they may con=

95

tain mdicals of higher molecuiar weight,
but radicals contaming more than 8 carben
ateims generally meducs the actvity of the
products.

The reaction conditions under which dhe
aforesaid processes are carmied out miay vary
within wide limits and are adapted © each
paricular case. Tor examsgle, the reactions
mzy be cercled ot with the use of solvents
a7 Toom temperature or at a higher tempera-
aree.  Particularly swmitable are the fodowing
processes:

(iy The reacicn of & conupound «of the
general formula
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abcve, and advantageously i the form of an
aikali metal sait, with cn boecyamite of the
generai fonmuls R,-NCG o which R, has the
meaniag giver above, 11 the preseme of a
solvent, for example, nitrobenzene or deClone,
at the ordinary or a higher temperature. ,

(2y The reaciicu of a benzene sulphonyls
caroamic zcid sswer of the general formula

rA ’

;: V- S Aot < Cix ke

~,
5

in whica K. and R, have the meaning given
atorve, and B represents any desired, Prcfc.r-
ably Jower, hydrocarbon, residue, with an
equivalent quaniity of an amine of the
forrnula K- In this case it is ad-
ventageous o coadhct the reaction at a tem-
p‘zmj*m wirhin the range of 100°C o 140°C.
To obtain the products in as pure o sarz
as possible, it is advantageous ©@ separate ihe
product thorcughly frort the herizere sulphon-
amide wod as s1arting material or formed 1n
the course of the reaction. Advantageously,
this i carried out aking up the procuct
dilute ammonia {1 part by volune of anmema
o 20--30 paris by voleme cf water), since
the sulphenamices are generally  sparingly
<ofuble in this medium at room temperaidte.
Many of the sarung miaterials suitatie for
wse in the present pivaess have bcm.dcsaxt»ﬂ
in liveratme. There may be mentioned, for
earapls, berizene-sulphenamide, 3-methyl-
bemiene-sulphonamide, 4-¢thyl-benzene-sul-
phonamide, 4 - 7 - propyl-'b‘.:nzcnc-sxtlphon-
amide, ~'r-lsoprcp;,l-bc.cu'f,na-fulltvhonar:.:xclf:, -
- bulyl--bcu;'tn::-:;u!phanamid& 4 - isnburyl-
beazens - su!p‘lonamide_ 4-methoxy-benzenc-
stiphonamide and 4 - ethoxy - benzeie-
<ulphonamide. Examples of s;'mab'lf: cor-
responding  i50Cyanates and carburtc acid
esters  are:  boazent - culphonyl  isocyanate
4 - methyl - herzenesulphonyl  isocyanate,
4 - zthoxy - benzenesulphonyl iS0CYanate,
4 _ methyl - benzenesulphonyl  ethyi—-Gi=

arsomic ackd osters or ureas; or tic <or-
rependieg dim(-(huxy-bcnszSll]PlW“il com
pounds or mc(hoxy-mcth)t-b':nlm':“"‘lll"t"“)‘
Serivauves. Insicad of the methyl groug, an
eiayl, propyi, bugyl or an alkyl group con-
ciinirg Lp to 6 carbon atoms may be present.

For the reaction with the compeuinds men-
tioned above there may e used the followarg
priraary dmines; as alkylamings thare may be
Hentiotod, for example, cityiamine, r-propyls

aming, sopropylamine, n-butylamine isobutyl-
amine, secondary butylamine, tertiary buty!l-
amine  pentylamine-(i), pentylamine-(2),
pentyamine-33, t.methy butylamine-(1), 2-
mettyl-buniamine-{1), 212 -dimethyl-propyt-
amine-{ 1), 3. methvl-butvlamine-[2), hexyl-
arpines such as hexylamine-(1) and Z2-methivl-
pentylantue-( 1), heprylanines s as hepiyl-
amine-(13 und  aeptylimine- . and  ocyl-
amnes arch as wtylamine-(1-

There may be mentioned as examples of
alkenylamines, alivlamine and coiylamine;
s cvcloalkylamines, cyoloheicyfamene and
cylopemiyiamine;  and s cyckoalkyl-atkyl-
amines, oyclehexyl-methylamine  and cyclo-
ethelamine.

Instead of using the aforexaid amiines, tac
comresponding eovyanates, urcthanes, carbamie
acd halides, uress or isourea ethers (obrain-
able from the aforciaid emines) may be re-
acted with smitably substituted benzene sul-
phonamides or halides.

When e synthesis of the desived sul-
chonyl-urey starrs Sony o corresporaling thin-
vrca, for example, from N-f-metbyl- or N-
4 . merhoxy - benzencsulphonyl - N' - aikyi-,
aikenyl-, ~cycloalkyl- or —cycloalkylalkyl-thio-
urcas, the hydrocarbon rudicals of which con-
t2in 2 to 8 carbor atwms, the sulphur may be
eliminated with a heavy metal oxide or a salt
thereof, for example, an oxide or salt of lead,
copper or silver, in an aguevws oi alcoholic
sofution.

Alternitively, the dosral sulphonyl-wrea
_can _be prepered by hydrolvsing an appropri-

—==1ac

taining up to 6 carbon atons may
. For the reaction
car Gl d-65ter- of _the generg o ;

Cury
bamite ang 4 - cthoxy - benzenesulphoryt-
methyl  carbaroaie Tastead of com_,pmmds
substituied in the 4_position of the benzent
suclers. there may be used the correspoading
compounds substituted in the 2-pesiticns or
more eprcially n the Sesidor.

Varther wiizable sianting materials arc the
cucesscondingly subsritured benzenesuipheayl-
ursthanes containing in the urethang com-
ponent an atkyl radical having up 1 6 carbon
atoras, for exampls, a medyl, ethyl, propv!
or butyl gooup, and irore esecially a mc&.yl
growp; or an ary! madical: correspondingly sub-
etnmed  benzenesulphonyl-ureas; @G €O
respondingly substiiuted benzenie sulphomis
scid halides. )

There roay also be used 2o starong mater-
inls, for examole, dimethyl benzene-suiphonyl
somponds  in the form of thi:. c‘n'!oz_l'dm,
amides, isocyanates, carbanic acid balides,

ately constituted guanidine with an alkaline
sojution.

The products of the invention have been
excensively tested; all these spacifcally men-
tiered in the eresent specification bave given
satisfactory results in experiments on animais
andfor clinical tesis on  human  beings
demnonstrating thar the pradicts produce 3
substantial snd oseful Ioweriag of the blood
sugar level and are well tolerated.

The products may be used as such or in
the formi of thair sals, or ia the presence of
substances that caase sait formatior.  For salt
formatior. there ore used bases which yvield
physiclogically rolerated salts with the com-

pounds, for example, ammonia, an alkanne

subsiance such as an alkali el or alkaline
earth metat Pydrevide, an aikaii metal car-
sonite or bicartonzte. or & suitahle organic
kace. The compounds can be made up, inter

U CoOJUITU UT V U0D- UD
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alia, imto preparaticu suiadle for onii ad-
ministration and fowering the bleod svgar in
the treatment of diabetes mellitus.

As is well known and praciised in the art
sach preparasicias may comprise :ablers, pills,

- szapwules, caqhets, mintures, soluwaions or pow-

ders. The compounds are preferably mude
up in 2dmixtvre or conjunction with an ad-
juvant faciitating the administration of tie
compeend, for example, in admixture with &
pharmacautical organic or inoreanic carrier
mateziaf suitable fer oral arministration.
The pharmaceutical preparations can be
made up enveloping a suitable dosage
queatity, fer example, 0.5 grams, of the sul-
phonyl urea comprund; and it is to be undeor
stood thar the present invention includes such
preparations which comprise a sulphonyl-urea
compound or sait tiereof in accordance with
die invention in admixiure € cozjunction
with 3 pharmaccunaally swvasle carrier.

g

A AR TS I
R A

o aiimal tesis the zcdon on the Slood
sugar ievel has been demoenstrated, for ex-
ample, opr mice, rats, guinca pigs, rabbirs,
cats and dogs. When, for instance, a com-
pound of the :mvenuon (as specitied in Table
1 below) is admnimstered to normally fed rob-
bits in 2 single average dose of 400 mp/kg
in, for example, a solution rendered alkaline
with Dicarbonate, or i the form ef an alkaii
metal sait, 2 lewaring of the bleod sugar jevel
sets tr rapidly and reaches 1 mwximain (aboat
30 w0 40 per cenr of the intricl valve) 13 the
course of about 3 to 4 hours.

The biood sugar levei can be measured by
hourly anaiyses by the method of Hagedem-
jemszo. The lewzring of the bicod sugar is
determined by comparizor with the blood-
sugar level of control apimals fed in the same
Wiy Gut not so treated.

The activity of some of the products of the
inventions is shown in e following Table:

g Y

SUBSTANCE (in the foun of sodium sait)

) Amaximum Is)_ﬁcring of blood sugar
i the rabbit; dose: 400 mg/kg per os

N-{4-roc:byl-bomzenesulphenyl}-W-iz-butyl-urea 457,
N4 rpropyl-henzenesulphenyD-N'2-butyl- vrea 30
N-{4-methoxy-benzenesulpneayD-N'-isobutyl-urez 30
N-3-meihiyi-benzenesulpheny)-N'-»-buryl-urea i

M Ixmzaeselpronyl- M -lsobursl-urea

i
40",

M A{4-roczhyl-beneenesulpheny!)-N e tiary-buryi-vrea 30,
N-{4-ethyl-benzenesulphonyl)-N'-cyclohexyl-nurea . 307
N-(4-methyl-benzencsulphonyD)-N'-n-propyl urea 359,
N~{4-meihyl-beazenesalphionyl)-N'-hexyl-urca 337
N-{4-rnethy!-benzencsulphony])-5 - allyl-ures 45°¢
M3 f-dimethoy-teazenesuiphony )N -hexyi-urea 50",
N-12: 4dimethylbenzenesu’phony DN cyolehexyl-vren 30,

The vewing of wie cornpounds on dogs has
the advantzze thar the resorption conrditions
in the alimzntar; canal are similar te those of
human beings, and thar the biced sugar level

. exhibivs smuafier individual vaciations than in

rabtils.  fin the canine tests the administration
of small doses ¢ven of the frec sulphonyl-

ureas yiedds readiy repicducible values, When
the eorspound to 3e tested is administered to
a dog, prior v feading i, i a single dose of
100 mg/kg, and the blood sugar level is de-
termined at certain intervals, the reductions
in the blood sugar level shown in the foilow-
ing Table are observed :
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Taye i
Yousring of tlood sugar

level of the dog

H-{4-methyl-benzeneswlphonyl - N'-n-butyl-urm

M4 -methyl-benzenssulphenyl)-N' -ischaryl-urea

M-benzenesulphony)-N'-n-butyl-urea

NA{4-cibyi-benzenesulphonyl)-N'-n-butyl-urez

N{$sueivoxy-bazenesulphoay!)-IN'-r-butyi-urca

N-(3-methyl-benzcnesulphony)N*-isobutyl-urea

N-{4-methyl-benzenesulphonyl)-N'-cyciohexyi-urea

N-{4-mecthyi-benzenesuiphonyi}-N--allyi-urea

. e, o 4 e P TR i = —— —————

Vé-(4-mwethyi-tenzestesulphonyl 28t -cycoperyl-trea

B e ]

N-(4-methyl-benzenesulphonyl}-N-hexyl-urea
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‘ The above vaiues were determined by com-

parison with the biood sugar L\c“ mu.uu:er.
on Slmlllly fed, but uanveated  cocird
animals. ¥t has alse been found [hak even a
single dmf for example, of N-{4-methyl-
bcmcucsxﬂphon)l) -N--iz-butyl-urca ot 5 mg/
kg produced & decreass of 302, in the bloed
sugar lovel dor 48 s

Cligici) st perforned on 2 large cumber
of patients have fu]l) established the etheacy
of N - (4 - methyl-benzencsulpnonyl)-In' (-
butylj-ures asd  N-(3-methyl-benzenesui-
phonyl-Ar-isobuiyl-urza, i Jowerisyg  the
Blood sugar lovel For sxemple, the first
mamed gompound lowers the bloed sugar level
of healthy buman beings by an average of
20—y imgfper ceat.  La the case of cenaiu
diabets & lowenng, for eamgle, ¢f abour
3¢ mgfper cent ro the aormal value of ahout
170 mg/per cent hay been observed. A pum-
ber of we producis of dhe invention have been
rested  as and-diameudcs oo gt and sevexe
cases of diabetey, meilous.  In many <ases an
impressive  improvenknt 1@ the metabelism
was observed, more especially in sthenic adi-
pose patients of advanced age. digh glyce-
swize and hyperglyacuiae bave beea noopal-
fwed to a1 far-reachsig extens, auvd die padenss
were freed fron troublesorne polydypsia acd
pelyuna. In some cases e products develop
their #cuon on the very first day, and in gen-
eral berween the 2nd and Sih day. The ce-
ducedl glycoswria is  drevariably sccomparied
by a distivcr fowerning of the blood sugir level.
The renal threshold for glucose is not raised.
During dhe adminisicavon of ihe compounds
the muai diabetes dicr must be stncdy ob-
gerved.  Observauous so far wade show that
the compounds are effective in most, but not
in all forms of diabetes mellitus. In a few
casey (which are thought  be mainly young
dmbetss whose pancreas produces np (nsulie)
e corapeunds are gon effective.

Wit scrwe panients successfully treated for
2 prelonged period with some of the com-
pounds of the mvaitiou the mitabolisni re-
mzins compensated for some tme after the

v.ompuuuus fave ceased 10 be adimbistered
and can De reosutlished, U aecessary, by re-
powed  adinistzanugn. do o lar no  iosulin-
ristance fws been ooserved.  1he pauents
can be changed over w wmsullp ireatment at
any stage aller ucatment widl tie vompouads
of e mveadon.  The bivod covnt, tuncuon
of Wie iver aml tue urine of the paiients
treated were carefulty chearad and displayed
no pauwiogical changes. ‘The pauents can
also oo weated with a combaauon of dic pro-
dacts of thie invenuon and insubmp, wherby
2 saving 0 insubin and an unproveoieng of
the metabolism are achieved. In thoese cases
the patcats must be treated under purticu-
larly surict supecvision, because the combiaed
cifects involve an increaserd risk of insulin
shock.

The disposion for bhypoglvcemic shock
with the compounds ot the mvention that have
beea chaically esied, espectatly N-(4-macthyl-
beazencsulphonyl)-No-n-tutyl  Grea, 15 con-
siderably lower than with nsulim trcaument

The cnuipounds of the invenrion may be
admunistered in accordance with the foliow-
ing guiding principies, in wiich N-{(4-methyl-
bcnxcnumphonﬂ)_—fn‘~\x1-t:m‘jl) urea is used

- an evample,

Vo preduce wapidiy a suhciently low blood
sugar tevel, 2—3 granis of wus Lompound are
adminisiered on the st day witih careful
clicks of the aebonsm. o 'u the sccond day
the dose s reduced 10 L.3---2 grams, and on
the fobowiag days } to 1.5 gram each are
adininistered.  ln some cases the Jdose can be
further reduvcd or ewitrely dispensed widh,
while keeping constant check o dhe sugar o
e blocd aad in the urise. Owing to the
pratracied action of rhe compeund the daily
dose can be administered al! at once. Higher
doses do aot as a rule produce an iccreased
aciion.

'[hsu;om

(testea on mice or raIS), as can be seen from
the following Tatle, is between 1 and several

goamfkg atan LD, for ora) admnisiraiion:

Tamre X

Ld,,, @ graca Ik of body
weighs, adeoinistered
erzlly to mice

N-(3-mewnyl-benzencsuiphonyl}-N'-isobutyl-urca -
M(4-memhyl-tenzeacsulphonyl)-N'-r-butyl-urea 25,
N-(d-methyl-beaesaiphonyi)-N'-tsobutyl-tzea 4
M-(4-methyl-berzenesulphony!) N-tertiary-buyl- vrea )

4.5 grams
{rais: 4 g1)
£rums
grams

N-(4-methyl-benzenesulphonyl)-N'-propyl-urea
N-(4-methyi-benzenesulphoayi)-N'-hexyl-urea
MN-{4-methyl-bereenesulphonyi)-N'-cyclehesyl-urea
N-(4- n-;-'qpy' be :~zco:~u! ohoayD)-WNere-butyl-vee

N-{4-isupropy!l-benzenesuiphenyl)-N'-=

=-butyl-vrea

( chloric acid
inter alia a process for the manufacture of

is dissolved in
quantity

an

of



oxygen or sul phur and [err]
yield of 70 to
cent of theory.

4'

represents an
105 organic residue, for exanple, a nethyl, ethyl

It melts at 125- or hexyl group. It contains, however,

§08,071

30 high purity,

Tesis cenducied with N- $-mmethyi-benzene-
sulphonyl)-N--n-outyi-urca, purkat with e
radwacuve sulpbur bwiwpe 5 ) mave siown
war die blosd very rapuay acwros e cein-
oounds fromn me aimeniacy e, b dis-
S0ATRE W10 rhe unme Qe ooours ey
rapidiy and alimmost duanutiuvely. No detect-
40le dN0URLS ACCWNULLE W PArtuculll organs,
2nd e good telerance of e coatpounas Cuil
be amarbated w s fact. Lerouga pluans-
cologiail 1nvestigations, more espeaatly with
respect o muscle and liver glycogen, bave
saown iai the iowening of the bloud sugur
Oy we corpounds of the nveniioz 1s QUL UK
Symdwa ¢ & WXC &ton.  Monwover, the
wlerance 1 the endiaran.e fest, as hos been
demonsuared on apimals by admunistering
over @ paiod 6i soveral moutis a dady dose
of X mg/kg of IN-b-methyi-benzepasul-
proayly-Ne-re-butyl-urea, is veny highe

Exrensive clinical tests pertormed oo piim-
¢rous paienis have demonsurated the goud
wicrarce of the wmpounsds Nod-medhyl-
bezizene sulphonyl}-N-z-buyl wea and of N-
(#uethy! - bevzenesnlphony., -~ W' - sobuiyl-
urez.

As compared with copipounds ef similar
constitezion: of the sulphantyl series Uic com-
Pukts of the prescit mvenion possess ibe
advantage thar they have no bacweriostatic
acuon, and do not produce the secondary
eifects of salphonamides on the blovd (Hanz
bocdies) or oo the thyroid glaud, uor the
digzstive diswurbaoce: caused by acton ow the
bacterial flora of tbe alimeriory trac

French specification No. 997465 describes
taer &@ia a process for the manufacture of
compounds of the pirera! (onmnula,

B8 G, NI CX--NH-—R!
in which R represzuts an orguiic resrdue, for
example, a benzene residue, X represents
oxygen or sulphur aod R' represents an
trganic residue, for examgle, a mediyl, ethyi
or bexyl greup.  Je coztains, howesver, ro
specific 2xample of 2 eompound iw whick R
Is a2 benzene residue, R' is an aliphztic or
cycis-aliphadc residue containing from 2 (o0 8
carber awms, ang X ic oxygen, nor does it
discloss or suggest that the compounds are
useinl for lowering the hlood sugar Jevel, In
fact, none of the compounds spexifically ex-
empriied i thac specificaiion is useful as an
aou-diabetic For ora] adnrinistration.

Specifcaton. Mo, 34357745, us opea 1o
pruhlc inspection uzder Secdon 91(4) of the
Patents and Desipgns Acts, 1907—46, de-
scribes a procesy for the manufacture of sub-
stiuied suiphonyl-ureas of 1he general fonula

R=30~N—CC~NI1--R,,

T
in which R, represents an aromauc or arali-
vhatic rosidue, R. represents hydrogen or an
orgénic ns'due ard R, reprosents an orgaiic
residue, whick comprises reacting an aromatic

ate o en
is dissolved i

e addition 1s conpleted,

an equivalent is stirred for a further

or araliptatic Nsuirhoryl-urea, for exzmple,
benzenosulphonyl-urear o para-toluenesul-
phonyl-urea, with an amne or salg _d}ﬁt{ut,
ospecally 4 pamary wmine; the spacitication
mentons iter alle wiplatic smiis as ;@e
antine cemponenr but 1T Coniains no spReulic
disclosur: of ibe proparation of any of e
sulphonyl-urca compounds ot the present 1a-
venlion and, noreover, thae is ne disclesure
of suggostion tieran thdt 2oy of e sub-
siituted sulphonyl-ureas are wiefsl for lower-
ing the blood sugar level  Furthermore. none
of the compounds speaitically exempiiied ot
Specttication Noo 34337/42 15 uselul a5 un
anti-diabetic for oral administrauon.

The following bxamyple tlusrate the im-
vention :

Exawpere 1.
N-d-methyl-bencenesulphoayl-N-z2-buryl-
oredt

S0 grams of r-butyt secyanate are stirred
ar roum temperature o a suspension of Y6
grams of sedium 4-methyl-benzene-sulplion-
amide i 120 <o of Jdry airobenzene, and the
whole is Qwr bacal Zor 7 hows ag 106°C.
After being cooled) the ceaction  rmixture,
whizh 1s a thick magma, 1 diwed with
methylene chlonde or eyl acctate, and the
sodium saie ot ke sulphooyluree formed
Is  spiraied by ceatsriiuging. Vhe cencrl-
fuged coysualline residue dreed from organic
solvents 15 disolved i 300—600 wc of
water  hated ac 30 C, and  decolorised
with aremal charcoal. The  predpitate
obtained by aviadioaton with Jilvie bhydre-
chloric acid is dissolved iv an equivalest
quanuty  of  diute  ammoniz  solution
(abour 1:20), aguin weated witn  aniinal
charcoal aad repreaipraied with diduce hydro-
chloric acid.  In this marner N-tnethyl-
benzenesulphonyl-N--n-butvl-urea is obiained
in analyticeily pure form 1 a yield of 70 to
80 per ocent of theory. It mels at (25—
127°C (wih deccmposition).

By reacung  ancther  Y-aliylbenzenes-sud-
phonamide or an slkalt metal salr thereof, for
example, the sodium salis of 4-ethyl-, 4-n-
propyi, 4-bopropyi- or  4-z-butyl-benzene-

sulphcazside, or a  +-alkoxy-benzene-sul- .

pheramide such as 4-ethoxy-beszere-sulpton-
armde, with n-butyl isecyanate there are aob-
tained in die same manner the analogues of
N -4 - methyl-benecneswphoayl-'-n-buryl-
urea. The yields and properties of these com-
nounds are shatilar,

By reacting 2 - methyl-benzene-suiphon-
amide i simiar manner with n-butyl iso-
cvanate,  M-Z-methyl-benzenesuiphoriyi-N'-n-
buryl-urea is obtained melting at 163--16%°
0 Imstead  of 2-methyl-benzenc-sulpbos-
amide there mayv be nsed other benzene-sul-
phonamides substituted by lower alkyl or
alkoxy groups.

160 grens of  Metemethyl-beuzenesyl-
phoayl-N'-n-buwil-uea are dizeolved  with

in analytically pure formin a

80 per

the m xtur
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slight heating in 370 cc of a 1 No-sclution of
sodium hydrexide, and the clear evlawrfess
soluson  {pli =8 -39y is evaporzid AL
50.-850°C unde- roduced pressure. The resi-
due, which at first is only partially solid,
crysaallises compictay alter being adowed w©
aznd for scme tunz. It o witurated with
acetone, filered o with suctiors, washed with
acmtone, and dried ar 100°C. Vield: 90—
100 grams of the sodium salt of N-4-methyl-
benzenesulphonyl - Ni-n-butyi-urea  (83—92
per cent of theery). It meits av 30—13%°C
On cooitng the salt of N-i-matbyl-benzene-
sulphony!-N'~r-butyl-urea crystatlises our as
the tetrahydrate. It melis at 41—43°C.
Examrie 2.
N-benzenesalphonyl-N'-r-butyl-urea

53 grams of benzene-sulphonamide, 120
grams of finely grovnd powssium -cexbonate
and 600 < of dry acetone are stiried for 1
hour at 56°C. Wthitie refluxing and stirring
the mixturs, <40 grams of -butyl isecyamate
are then slowly added dropwise. Th: mix-
wre is heated for 6 hours at 50-—55°C, the
acetone is completely evaporated, the residue
is dissolved in waier, and ihe soluion s
weated with aniinel chuurceal and acdifed
with dilure Yydrochioric asid. The sulphenyl-
urea. which even at this stage is in a stare of
high punty, 1s dissolved in an equivalent
qunrity of dilute ammonia solutivir {about
1:20), again reated with emirai charceal,
and grecipiaiied with dilute hydmchlordc acid.
In this manner N-bearenesulphonyl-N'-n-
buivi-urea is obiained in znaiyticaily pure
state aind i a yield of 70 1o 0., i theory.
It melis ap 129--.130°C.

Tn znalogous manrer M-benzenzsciphonyl-
Muicobutyl-urea melting at 132-—133°C, is
obtained from benzene-sulphonamide and iso-
butyl isucyanaite.

EYAMPLE 3.
. 4-methyi-beracnesalphopyl- Az -butyl-
ol

60 grams of 4-methyl-benzenesulphonyl-
isocyanate are dissolved in 30 oo of absolute
aplydrous diexane, and 22 grams of n-histyl-
amire dissclved in 30 c¢ of dloxane are slowly
added dropwise, while stirring. at room tem-
perature. When the additien is complete the
mixture is stirred for 1 howr at 86°C,; a part
of e diowane is svapocated, and the sul-
phocy-treg 5 procipitzted by adding wster.
By dissolving the product in dilizte ammoniz
solution. treating the solution with animai
charceal and precipitation with dilive hiyaro-
chleric acid, theve is ebtmad a good yielg of
N - 4 - metiyl - henzeresulphory! - N - n-
butyl-urea melting at 125---127°C.

ExsMPLE 4.

N-4-methyl-benzenesulphonyi-M'-n-butyi-

wrea

37 grams of N-4-methyl-benzeniesuiphonyl-
carbamic acid ethy! sster melting ag 84-—
85°C. (prepared by reacting 4 - methyl-

benzenie-suiphtmamitde with chlorsiormic adid
ahyl esice n the presence of pomssium
carbenate) arz dissolved in 130 ¢c of glyco!
monemethyl ether, 29 grams of n-butylamine
are added ro the solution, and the reaction
mixiure is retlaxcd for 20 hours. The residue,
obtained afrer distiling off the glycol monc-
methyl cthor, s cawed to cryswllise by -
turation with water, filrered off with suction,
dissolved in dilute ammonia solution {1:20),
and the sownion s decclorised with animal
ckarcoal, and che sulphonyi-utea is  pre-
cipitawed by acidifving the soluticn with dilute
hydrochloric acid. By recrysiallisation from
ethanol of S0/, strength a good yield of N—4-
methyl-benzenesulphonyl - N'-i-butyl-uzca s
ootained in analyically pure form. It melts at
125--127°C.

Exampir 5.
N-4-ethyl-henzepesuinhonyl-M'-n-butyl-
urea

56 grams of 4-ethyl-benzene-sulphonamide
(melting at 112°C) are suspended in 100 cc
of acetone and dissolved by the addition ot 200
cc of an aqueous solution of 12 grams of
sodium hydroxide. While surring and cooling
the muxiure to abour 10°C, 32 grams of n-
buty! isocyanate are added dropwise and,
when the addition is completed, the mixture
is stirred for a further hour. The whole is
diiuted with water, a small amount of undis-
solved martter ‘v filtered off with sucticn, the
cleir filrrate is filtered with suction through a
laver of carben and slewly acidified, while be-
ing stirred, wich 2N-hydrochioric acid to a pH
value of 3. At first the precipitate is obtained
ik a «emi-soiid form, bot ¢ wen becones
crystalline. Ir ic fltered off with sucrion, the
crude product is thoroughly washed with
water, teken up in dilute ammonia solution
(1.28), the so.ution is uezted with animal
charcoal ard acidified wih ZN-hydrochloric
acid, while being strved. The precipitated
pure white sulphonyl-urea is filtered off witnh
suction, wasned with water and recrysiallisea
from ¢wanol of 70, sureagth. A good yield
of N-t-erhyl-benzzamalphooyl - N-r-burvl-
urea. melting at 100—102°C is obrained.

In unalogeus munner there is obtained by
reacting 4-ctayl-benzene-suiphonainide (meii-
ing atr 110°C) i the form of its sodiam salr
with isobutyl 1socyapazre. N-4.zthyl-benzene-
anlphonyl-Nl-isobutyl-urea  melting at 144—
146°C.

ExAMPLE 6.
N-d-n-propyl-beazencsulphonyl - N-n-buyl
urea

By reacting  4-z-propyl-benzene-sulphon-
amide (melting at 108—110°C) in the form of
its sodiumi salt with n-butyl isocyanate in
acetcnz of 307, suremgth in che manrer
descrites ir. Example §, a good yield of N-4-
n-propyl-benzenesu'phony! - N'-n-butyl - urea
melting at 104—105°C is obtained.

In analogous manuer there is obtained from

granms o |spbutyl 90 EXAMPLE 8. ' I socyanate are then slomdy
added dropw se, N-4-nethyl-henzenesul phonyl-[err]-isobuyl - while stirring




obt ai ned.

N- 4- met hoxy- benzene- To pr
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sulphonyi - er 11 Sobutylufea. 10 131t o
Shak guamsad P_Oh¥|_N -
gra '
f or
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pr es .
cc of
aqued
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sodium salt of 4-{soprepyl - banzepe-
jsecyanate, N-4-
N'-n-butyl - uea

the
.o sulpaonarride and n-buiyl
obt ai @& inopmpyl-b@:ene-,su'phouyl -
of f Pxcling 2t 135—137°C.
drop b) ExamPLE 7.
crvst WN-4-methoxy- 3?11.’!_1(’7:&11"3}‘10'0)1
t ol ue . sutyl-urta.
72 grams of 4-mmh0t<y-bcnzenc-su!phoﬂ—
N- 4- amide, 120 prams of fincly ground potassiem
sul ph

carbonmate and 800 cc of acetone are stirred
and t for 1 hour at 50w t0°C. 40 grars of n-
whi | buryl-itocyanaie an: ten slowly added drop-
€ arise, while eflicing and stirring, the reacton
not minnure is heated for a further six hours at
pheno 50-—-53°C, and the aceonc is comgletely
[err ] evaporated. The residue is dissolved in water,
1) qeated with animai hareoal and acidified
purifi 1ﬁﬁ1dﬂm¢!wdnxhhﬁc:dd.1hesdphmwb
‘Crystd wrea that precipitates is at fst semi-solid,
of t hd but afrer being allowed 10 stand for several
of a d hours at _(}"C it becomes crystalline. Te i
r filiered off with sactien, re-precipitated from
recrys ditpee ammeonia  solution and finally re-
I sopra cryetallised from ethanol of 307 suength.
3- met Yield: 70 to 75% of theary. Tt mebs ar 118-—
N- 4- ne
obtain

1i9°C.
N- 3- e
butyl -
808, 07
for 1.
12.5 ¢
stirreg
reacti g
i,n 500
VWi | e
undi ssd

115 grams of
grafis
the boll for

residue,

-N'-n-
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WaavrLs 8.
N-fr»mezkyl-l:cr.'zcm:sulphonyl-N’-iwbuty1-
urea heated for
620 grams of N - 4-methyl - benxene-
sulphonylu:azi;amic acict  ethyl  estar ar€
ceacead 25 described in Example 4 with 205
grems of jsobutylamine in glycol monomethiyl
cther 2¢ solvent. The resulting reaction mix-
nrre is worked up 4s described in Example 4.
A good yield of N’—45~»mcr‘ny?-bcnzcncsu!phony!-
N'jscoutyl-urez. meltiaz at 150-179°C, 15
otrzined.
To prepate the sodium salt of W-4-maethyt-
| bmzmcsulphmyl-N‘—isobutyl viea. 30 grums
off wit of this compoung dre shaken with 160 o '1‘ an
40[ err] agueous solurion of 4 gams of sodium
i qedrowide minntes. the solution 1s
then r¢g 3! and i under reduced
N- 4- meti pressure. A pood vield of a crystalline magma
evapor a of the sodvam  salt of Ni--}-:refh'gl-bem:r}e-
is trea _miurmnyl-l‘v?~~1mbmyl-v_-‘r:n is ohtained which
) is filtered off with sucrion and washed on g
d?SCI’ i b jter with 2cetone. The dried compound meits
r epr eci at 199—200° C.
desired jl'hc potassiv salt v;f +7-4-meibvl-henzene-
of ani sunphm‘.yl . Nlisomayl - ured. ochar‘cd in
. . analcsous  planier. melts ar 200—201°C.
15 aci(
yi el d of

in water,

507,
of

oc oF
i
LY

142°C.

am'de are
333 ¢c of

whole 1S
throurh
ac dified

<oived i
acid.

Solrsions of the two salts in water are not
coloured by phcnal-phtha‘icirn
met hyl - & ‘The ammonium _salt of N-4 - methyl-
N-4- et h bﬂumc»mlptvonyl—N‘--im‘:un_rl-uren crystallises
Ff Wi fertri o soltaion of the cempound in an excess
ort wt of a concentrated ammania solutiom after
mﬂ] ts at standing for some dme.
Af'ter ré ‘EXAMPLE S. From
cc of N-4-mczhy1~b¢nzcnmﬁw!‘«‘:":‘,'!-N‘-secondarv-
di 0 8 tutyl-urea
ssol ve A sohurion of $5 grams of N-4-methyl-
sodi um
[err]-is
added dr
N-4- et h

-benzenesul phonyl - at about'10 C, and

|sobutYy-urea, 30 granms 142C. of thi

bcnzcnc-sulphon_vi-curb:unic i

cvaporated i DuCHO,
while sull warm,
solved by acdme 2
sotation of amiema.
with carten and | while being stirred, is mixed
with hydrechloac acid unti
acid to Congo.
N-«‘,-m.:\hyl-bcnzenc;uip‘not}r‘.
boty!-tirea is obtained. The substance is purl-
heing dissolved in ammonid solution

chloric add.
recrystailised freas
pouad mels at

‘N-4-mcth(»xy—bcnzcn':s,u‘iph(myl -

38 grams of
amide. 60 grams of fincly ground potassiuimn
carhorare and
1 hour at s0—55°C. 22 grams of isobutyl
isocyanate arc then slowly added dropwise,
while stirring undet reflux. i

coroplerely cvaporated. the residue
weated with anirral
acidified  with
pm:'rpimv.r.d
ditute ammoni2 solution (1:25).
animal charcoal and reprecipitated with ditvee
hydrochloric acid. Recrystallisation from 400

<alpicnyl N'-isobutyl-urea.

N-3-ine

<odium hydmoxide
butyl wsocvanate AT stawly added
10°C. ard ~rystzliisation of the sodiom safe 0
«>luenesuiphonamide being,

anirasl charcoal.

ur=a 1% onmined.

#1.20% and
The
from isopropanol and mels
3-mcthy'i-hcnxcnc-su?phmamide and
sbtained in similar

n-buryl isocvarat: these 15
N -n-

manne? N-S-mc*-.hy!-benchm!lnhony\ -
tutyl-urea melting at 108—139°C.

(97% of theory) of

salt of N 4-
melts at 141- 4-met hyl -

40

-4 methyl esters

glycol monomeshy! ethet and 20

uf y:cond_?ry—butylamirc is refluxed &t

The whole v then
water 18 sddad te the
and it is then dis-

concenrrated  aquEOUs
The solution 1S ciarificd

43 hours.

the reaction 1S
pxrcdpi:mion of

A crystaliine
. N'-secondary-

reprecipitated with clitinte hydro-

Vield: 438 grams After being
acueous othanol, the comi-
128—130°C.

ExaupLE 10. )

N'-isoburyl-
rea.

4«meth01y—bcnzmc-sulpkmir-

100 co of acetone arc stirradt for

The mixture 18
the aceteae i
is dissolved
charcoal ar«d
2N-hydrochloric acid. The
is taken up in
scated with

4 hours at 50°C.

sutphonyl-nred

cthanoi zivis a il
theory) of N-4-methoxy-benzene-
it melis at 141—

Framrite 11
thytbear enasulphonyl N-isohutyl-
wrea—

R3S prams of 3-methvl-hcnzen5§inpr.n:!-

suspended in 167 ¢c of acerone, and
an aqueous
are added. S0 grams of iso-
dropwise &t

immaterizl.

stired  Jfor 1.-2 ko,

whiie heing stirred .

Tor purification

revrecipitated  with
resulting product is

grans of '
when t he addition S

The
filterad 115
and the filtrate is
with dilue
Lwdrehloric acid A good vield of crystaline
N-3.methvl - henzenesuiphonyl - Nr-isotavi-

' it is dis~ 120
1 liree of dilute ammonia solution
hvdrochloric
recrystallised
at 10t 106" C.

sotution of 20y grams of 110

125

90
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ExaspiE 12
N-4-methyl-benzeneselphonyl-N-tervary-
butyl-ureg
65.7 grams of 4-metiyl-benzenesuiphionyi-
isocyanate are disselved in 309 ¢ of beazenc.
Wile streing contiauously, 243 grams of
tertiary buylamine are clowly added  drop-
wise. The temperature rises to abour 30 C.
The sotution s then retluxed v the boti for 1
hour and subsequendy  evaporawd.  The
restdue is reated vk dhue ammenia s0j-
tion {1:20, whermby dissolurion is zlmost
compiete. The solution is Hitered. if desired,
with the addinen of animal charcoal, and slow
acidification  with  dilute  hydnxulornc acid
produces 2 good vield of cryaeiline N-2-
met!-benzencsalpheny! - Mitermary bunyl-
urca.  After beine filtered off with sucuon,

washed with water and dried, it melts 2t 166—
i377C, Afrer vocrystathisation from methanc!
iz product relts at 147-—-1687C.
Examrir 13,
N-4-methyl-benzenesulphonyl - N'-1sobutyl-
urea

3 grams of MN-4-methyl-benzenesulphenyl-
carbaraic woid chioride (prepared by passing
dryy Pydozen chloride into 4-rethyl-benzene
sulphonyl jsocyanate: and melung ar 95—
96 "C with decompositica; are added, while
coching, to an excess of ischutylumine. The
reaction predact is difuted with water, 1 smail
ammount of focculent marter is filiered off, and
glacial aceri¢ acid is added o0 the filtrate to
give an acid reacuon. A very goed yield of
crystailine  N-¥-methyl-benzenssulphonyl-N
isobuyl-urea. melting ar 169—170°C, s
obtainzd.

ExaMPLE 14
N-d-methyl-benzenesuiphonyi-N'-cycio-
hexyl-urea
33 geims of cyclohexylamine and 8% grams
of N-t-methyl -berzese-sulpbonyl - ethels
urethane, melting at 84—85°C. fprepared by
reacting  4-methyi-benzencsulptonamide with
chlorciormic acid <yl ester i the prosence
of potassium carbenare) are hezred in 150 cc
of methel-glycol for 18 heurs ar 110°C The
warm reaction mixture is stirred o a solu-
von of sodium carbonate and then cooled. The
undissolved matter is dltered off with suction,
and the cold motter liquer s cautionsly scidi-
fied. Tte recudting precipitate is dissclved o
dilute ammonia sclution filtered and renres
cipitated with acetic acid. A geod vieid of
N - F-methyibenzenesulp honyl-No-cycloliesyl-
e ie obwsined. Tt s filrered off with suc-
tion, thar uzhiy washed with water, dissolved
in hot ethanol, an! precipitatad by adding

it melts ar {70°C.

Exampie 15.
N-dmethyl- banzenssulphony?- 5 -cyclo.
bexyl-urea
17.1 grams of para-toluenesulphonamide
and 30 grams of finely ground porassium car-
benate are suspended in 250 cc of dry acetone,

apsorore e .

nethythanzenesulphenyl-N'-alll-area s

tion (1: 75), a small
matter is filtered off,

acidified 40

anount of
t he

aiicd the whole: s thoroughty stizred for 1 hour
o J

under retiux. 12,5 grums of oyclohexyl iso-
cvanate are slowly strred dropwise inte the
react.oit minture. After retluxing for 6 hours,
the aeetore 3s disulled off, and the residue is
diseelved i water. The wndissolved macier
1 fltered off with suction, ard the flurate is
cautiously  aaditied with hyvdrechloric  acid.
The  W-danethyi-benzenssuiphony!-N'-cyclo-
heayi-urca w0 obaired, very pure ard W good
yield, s funber puriied as desaribed in Ex-
anple 134 by reorecipiation from dilure ami-
monia soluticn and then recrystallised from a
mixoure of cthanol ana water. It melis at
170°C.

ExavPLE 16,
N-f-cthyl-benzenesulphionyl-N'-cyclohexyl.
urea
40 grams of $-cthyl-benzencsulphonamide
np. 10 C) are suspended in 150 « of
acerone and dissolvat with 105 ¢c of 2 2N-
solution of sodiwn hydrexide.  While stiz-
ring, 32 grams of cyclohexyl isocyanare are
added dropwise in the course of 30 minutes
ar about 10 C, and, when the additon is
complete, the miveure s stirred for 23 hours.
The reaction mixture is diluted with 2 lres
of water and soidifind wirh 2N-brdrochloric
acid.  The preaipitate so obtained is filtered
off wita suction and extracted rewce with 24
himes of dilme arnmoma soiution (1:75) on
cack occasicn. The amrmaniaca’ extracts gee
combined, filrered and acidified with 2N-
hyarochloric acid. The precipitated  crude
suiphonyi-urca is further purified by being
taken up in 3 litres of dilute ammenia solu.
tion (1:75), & small arsoumt of ondissaived
marrer is fltered off, the Slirate is treated with
animai charcoal, again filtered and acidifiad
with 2N-hydrochloric acid. The resulting
white crystallisate is recrystallised from 800
c¢ of e-hanci of S0 per cent sireneth and a
good yield of N-4-ethyl-benzencsulphony]-N-
cyclohexvl-urea is obtained. Tt melts ar 159—

160.5°C.

Examrre 17
N~4-m€thyl-henzencmlphonyI-N’-a!lyI-urea
287 grams  of N-4-methyl-benzenesul-

phenyl-carbamic acid methyl ester {prepared
by reaciing 4-micihyl-henzene-sulphonamide
wile chioroformic ccid methy ester in the
precence of  potcssium carsbonate) and 7.8
grams of altvlamine are refluxed for 13 hepre
e §S grams of glveol monomethyl ether, The
reaciion smixture 1y evaporated under reduced
prescure, and the warm residue is mixed with
water and dissolved by adding ammonia solu-
tion. The pale coloured solution is decolor-
ise with animal charcoal, filteed and 2cidi-
fied, while being stirred well, with dilute
bydeochloric acid unil the reaction is acid to
Congo. A geod yield of crystalline N-1-
ob-
tained which is purified by dissolvinz i in
cilute ammenia solution (1:20) and pre-
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ﬁcipitating it with dilute hydeochioric acid.

Cl

Atter recrysallisation from Jilute ctbaool Jie
product melss at 131143 C.

Tn ar analogous manper there is obtained
from N--#-m:tbyl—h:nzcnbn(phonyi-curmmic
avid methyl ester ana n-propyiamine by botl-
ing in glycol monomethy! cther as soivent. N
1 - methylbmzvnesulg»imnyX—N"-n-prupy‘.-urm
melting ar 151---152°C.

Tn zralogous manner thers s obtained with
the use of wopropylamiag, N-d-raethyl
benzenesulphionyi-IN-isoprey yawa o omeiing
at 131—143

Examris U8

N-4~~mf:t'nyl—h:nzmc:‘ulphony!-l\l‘-allyl—urcu

£5.7 grams of 4-methy l-benzenesulphony?
isocyanate are Gissclved in SO0 cc of benzenc
While strring, 20.9 grams of aliylamine are
dowly added dropwise at reem temperature.
The temperature rises slightly, and a guind
yietd of N-4-mc1'1'.y1-bmucr.c:ulphnn_vI-N»
aliyl-utea is obtained. It v fitered off with

suciion and rzerysiatised fam dilute ethanol.
it melts @t 141--113°C
FxaMPLE 19.
N-4-mcthyi-bmzencsulph(=nyl-N‘- isoumyl-
unza
$1 grams of 4-methyl-benzene-su!phon-

araide. 90 grams of finely gronnd potassium
carbonate and 560 << of accionc are stirred
for 1 hour at sp—6G°C.  Whie r2flusing
ard stirring, 37 grams of ispumyl tocyanate
are ther: slowly added dropwise, the rezcTion
mixtu-e is then heated for € hours at 50—
55°C, and the acetene 1S completely evapor-
ated. The residue is dissolved in water, end
the soiution is teatcd wih avimal charzoal
and acid fied with difute hydmechloric acid.
The orecivined N-4-methyl-kenzenesul-
pf’ony!-N"'-isnamyl-urca s fittered off with
euction, reprecipiiated {rom cilute ammooa
solution and fom dilwe hrdrochloric actd as
descrbed in Example 17. and revrysiallised
frorm 1.2 litres of erhanol of 50 per cent

strength.

Yietd: 66 grams (70" of theory). T mrelts
at 142—133°C. N -4 - methy I-benzenesul-
phonyl-N’-n-::rnyi—ur-?a prepared in analogous
rranner mels at 103—105°C.

ExampLE 20.
N-4~methyl—umiz-:nc;u!pho.nyl-'N'—q‘ckw-
pentyl-urea

493 graras (0.2% molh) of 4-mettyl bernzene-
slphonyl-isocyanate are dissolved in 256 <
of absofute bhenzene. and 213 grams (0.25
mel) of cyciopentylamine are Jdowly added
dropwise, while crirring, at 207C, The mix
-ore is siired untl the smell of tsecyanare
Fus dicappeared, cooled, and the N-4-meihyl-
bﬁ:1zcncsulphonyl—N’-cyclopcmyi prea, which
has precipitated in a good yield. s fitrered o
with saction. Te purfy it is dissnlved in
diate amraiciia, ne welutior is clarified with
aniraal charcoal, and the compound 1s repre-
cipitated with dilute acid.  After recrystallsa-

vV DE K

eader wt

o
ARG

olim iVt o T

qon from acetesitrde the
169---170"C.

Examrre 21
N-4-methyl-benzencsalf horyl-N'-heptyl-
(4)-urca

By the provedure Jdeseribed in Example 20,
(drere v obtiingd frum 39,5 grams (0.2 mol)
of 4—mc!byl—bcnzcncsulphunyi—isr:vc,‘.;r.a;c and
23 grams (0.2 mob of $-heptylamine a govd
vieid  of }!-4»‘,.-:hyl-h::wm‘:mhﬁnhnnyl-N‘-
hoptyi-/ $hares meiting at 147 —149°C. (after
recrystalisaton from acerenitrile).

ExamrLE Z2.
N-4-m«:thyl-hcnzmcsulph(myl—N’»q'cl(--
fexvlmetayl-urea

193 grume of 4-@1:1hy!-hcmcncxulpl"ony!
ocvanate are siowly added dropwise, while
conling and surring vigorously, to a solution
of 2%.3 grams (.25 mob of cy<lohevyimethyl-
anine in 200 oo of assolue benzene, and the
crxture - then retiuxed for ¢t howr, coolad,
diluied with ether, and the precipitate is
riered off with suction. A good yicid of N-
4 - methyt - bc1rf.mcau.’phonyl—N‘-q'c!ohcxyl-
sethvlurea 1 odtsinad, IS dissolved in
filcre ammenta solutien The sclution 1s
clarifed with <harceal and acidified  with
Aiture hvdrochloric acid. while sinTing v.gor-
onsly.  The precipitate v filtered off with
wactien. theroughly wasiied wath wates, and
recrytalived  from acctonitrile, T mebs at

178--176°C.

ExaMyre 23,
N-4-n-.cthy!—hcnxcncaulpi.onyl—N-n—h(x’yl-
urea

4% prams of 4«-m‘:thyl-bcnzcnr:«u|'ph(myl
fsocyanere are dissolved in 190 oo of absolute
benzene.  While  surmng cominuous.y, <1
grams of _amino-n-hexaie are slowly added
dropwise. the “cmperiiure rising o aboer
55 . The -olrien is then heated for 3
hours ar 50—70C and evaporated under re-
duced pressure. The revidue is treated with

v .
L3

dirnie ammoniasouton [1: 107 “od Wtﬁ

solved razrter s fikered off. the filtrate—ts
Gleered with suction through a layer of char-
cnal and ecidified with IN-hydrochloric acid.
The precipitae is dissohy od in diluie ammonia
wo'lation (1:28), Alwered, again rreated. with
charenzd and slowly addifisd with 2N-bydre-
“hlorc acid. A moed yield of crystalline N-4-
methyl-henzenesulphony)-N'-n-hexyl - urea 15
ahtained  which, after recrystallisation from
inethanol of 50 per cont stenzth, melos an
120—-122"C
ExaurLE 24
N-(2: 4-dimcthyl-bcmcncsulphmyl)—N‘-
cyclohexyl-urta

29.5 grams of 2: 3 dimethyl-benzene-sul-
proromide are suspreaded in 60 cc of acetore.
q0d a salution of 7 grams of sodium hydroxide
“n 120 cc of water is added vo the suspensier.
At about 15°C, 21.6 grams of cyclohexyl iso-
cyanaie are added dropwise, while stirring,
to the solution of the sodium salt of 2:4-
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dimethyl-benzenesulphonamide, any tempor-
ary precipitanon being disregarded. A small
amouti ©f precipatate s diterad o, and the
filoate is clarfied wich anima chercoal and
widified withy dilure hydrochlori: acid while
stitnng. A crystalline precipitate 15 obrained
which is filtered off with sucton, taken up in
600 cc of dilute ammonia selction {1 part by
woleme of concerrvatad ammonia to 10 pens
by velume of wvater), and the undissolved
matter is filtered off.  Acidification of the
filtrate with dilute hydrochleric acid produces
a good yield of N-{2.s-duncuayi-benzene-
sulphonyl-A-cyclobexyl-unza which is fibered
off with suction and recrysailised fum
ethanct.  The product mels at 183—135"C.
ExsampiEe 25,
N3 : 4-dimethe xy-benzenesulphonyi)-IN -
iscbutyl-urca
27 graris of 3 {-dmethoxy-tenzae-sil-
pheramide 2te susper<led in 41 oo of 2cerere,
and dissolved with 82 cc of a solution of §
grams of sodiury hydroxide. 12.4 grams _ot
wobutyl isocyanate are slowly added dropwise
at about 15°C, the reaction mixom: is scred
for } hour, a small amount of precipitate is
filtrrad of%, and the sclution s slowly acidified
with dilute hydrochioric acid, while suirring.
A precipiiaic 15 cbrained which is punfied by
diotution in divie ammonia soluticn, and
acidificarion with hydewh'oric 2o’d as described
ir Example 24 A god yleld of N-(3:4-
dimethoxy-benzenesuiphonyl) - N’ - isoburyl-
urex iv obtained; after rvecrystallisation from
ethapol it melts at 1967
reaciing 3:4 - dimethoxy benzenesul-
phonamide with n-hexyl isocyanate in an
anaiogous manner N-{(3:4-dimethoxybenzene-
sulphoay!)-N'-n-hexyl-urea melting at 176—
177°C is obtained.

EXAMPLE 25.
N-{meta-methoxy-benzenesulphonyl)-N-
n-hexyi-urea

i4 grams of meta-methoxy-benene-sui-
phenamide 2re suspended in 25 €2 of acercne
ax corered with $0 cc of @ selution of 3
grams of scdium bydroxide. 9.5 grams of
n-hexyi isocyanate are then slowly 2dded
dropwise, while stirrng, at 10°C. The reac-
dont manure is stived for cae kour. After
flvaticn, the M-{mea-methoxy-benzene-sul-
phoayl)-N'-rn-hrxyl-urea is precipitated with
dilute bydrochloric acid. The urea, obuained
i a good yield, ts purified by dissolving it in
aher, fltering the solatien with carbon, and
cansing, it o crystallise by eviporating the
ether The crystallisare is taken up in dilute
ammoaia solution (I:20), filtered and ore-
cpitated with glacial acetic acd.  After re-
orysallisation from sopsopanol, the urez srielis
ar 111---112°C. Yield: 8 prams.

Examrie 27
N-{3-methoxy-benzenesulphonyN-M-cyclo-
hexyi-urea

11 grams ¢« men-methovy-benzene-sul-

kg of wheat or

| sobut yl -

oo

noi st starch was passed
obtained. after recryvetglllsal) '

Ry v
.,_/._.._-—----.;-:l-ﬂl’o'lﬂiﬂ '

£038,071

phonamide are suspended 'n 25 oc of acetone
and covered with 45 cc of 3 solution of 2.3
grams of sodiumn bydroxide, whereby dissolu-
tien is produced. 7.3 grams of cyclohexy!
tsocyanate are ther slowly added drogwise at
10°C. Te obtain 3 quaniirative reaction, the
mixrure is stirred for 1 hour. The whoie iv
Altered, and the hltrate is acidifed with diluie
hydrochloric acid. The precipitated N-{3-
methoxy-benzenesu'phonyl) - N' - ¢ycioheyvi-
urea is filtered off with suction, dried and dis-
solved in diisepropyl ether. 1r mehs ar 140—
H427°C.
Examvpre 23

(I)y 50 kg of M-4-mcthyl-benzenesul-
phonyl)-N'-n-butyl-urea, 2.95 kg of wheat or
maize starch, 0.75 kg of talcum and 03 kg
ol mugnesiom stearate were well mixed and
lerexded for a short while ‘sbout 15 minures)
in 2 Werner-Pleiderer type Ineader with i
kg of wheat or maize starch as a stamh paste
which tas been prepared by heating with 6
lites of distilled water on a water bath. The
moist mass was passed dirough a sieve having
meshes of 2 mm in dizmerer, then collected
on 20 drying plates, and dried for 12 hours
at 30°C in » arculadng air drying chamber.
The dry mness was apaip passed througa a
sieve having meshes of 1.2 mm in diameter.

(I1) 10 kz of whear or maize starch were
moistened with distilled water and kneaced
ut a Wemer-Pfleideter type kneader. The
motst siarch was passed through a sieve hav-
g weshes 075 ram in diameter, collecred ja
not too thick a layer on alumini zm plates, and
dried for 12 hours at 40°C in an air-circulat-
ing drying chamber,

(1) Grznulate (1) and granulate (A1) were
mixed with one another in a ratio of 50 parts
by weight (T} t0 10 pa~s by weighe of {Imn.

(IV) The uniform mixture (Y11} was tahlet-
ted on a rotating press. '

ConsrosITioN 0F ONE TABLET:
Dosage per iablzr: 9.5 gram of WN-{4-methyl-
. benzenesulphonyvl)- N -buty'-vrex
Final weight per table: 0.650 zram
lj'lamerer per iabler: 13 mm
Colunin Height of 10 wablets: 45 nun
Depith of cirrvarge: of sezt: 0.3 min

Insread of NM—methj;!z-ben.véncsv!phm:yl)-
N'-n-butvl-urea there may be weed in the
above p@)l:;racjnr‘x N-(4-methyl-benzenesul-
gﬂ“:gz,ulg;lo;:i)?}l‘rgf—m N~(‘4~met‘hyl—

aatdeds wi-INLovctohetyl-urea,  N{%-
methoxy - bcnzfrnesu?p‘xonvl‘;-N‘-mbl;T;‘I-m-m[
E\I ~ G-ethy!-benzenesulphony])-N’Jmrirl.mn;y
N - 5—mC'chyI—benzenesulphnnvl’)-N‘--isohufyl:
ures,, N‘{\;'rmefh‘-“l"bCTJCh’cSquY'OIlvl)-N‘—a{iy!_

pels F£3: 4= 3ireth rvn o p
l;‘iri:_‘;re Wl-\;ﬁ; dimettoxy-berzenesulphonyl)-
WHAT WE CLATM 1S-

i Compmmds of the general formula
Yo
%QJOI'M'Q-NH~',

i derer {ypé kneader with 1 85 phonani de are suspended in 4
mai ze starch as a starch paste and dissol




acidification with hydrochloric acid as described noistened wth

distif

Wer ne
i sobuf
after
35 e
al um
f or

i soc
4-di
sulp
a rat
to 1(
uni f d
ted d
ONE
gram
benzé
sol ut
hydr

i soc
dr op
seal

N - (2:4-

70 27.
[err]

L

Y

SRd 4

803,071

Rl Co8eel - R-EXxamml e 24, A god yield of N-(3: 4- in

13

_im whicn R, represents un aliphaue or cyelo-

jphaic bydrocarton radical comaining from
¥ o ¥ cesbon atems, and Roand R, enh
wepresents hydrogen or cnalky! or slkoxy
groug; comammng st most 6 carhon aoms.

2. Compuunds of the general formuia given
in Clsim 1, wherzin R, represents an cliphatic
or cycleahiphatic hvdrecarbon rudical contain-
ing from 2 1o S carben atems.

3. Compounds of the general formula

6{__.\,- SOp -2 -CC - Nt £y

mm which R represents hydmogen or an afked

or alkoxy group containirg at most 6 carbon

atoris, and R represencs an aliphanc or cycio-

aliptatic hydrocarbon radicat comairing wwo

to eight. espectally threr ve five, carbon awo s,
4. Compeunds of the fornwila

?,—,{-}.sqe-m_'-mnw-q ~Tavp

in. which R, represents an alky! group
w2ning & racst 5 cathbon atoms.

5 Compounds of the formula

. L
1’.0 S0 - Kot ~ L0 ed = C il Crd

in which R, represents an alky! group
wimng at most 6 carbon atoms.
¢. Compounds of the formuia

26 Y 500 e~ CO-Miss m

in which R, represenss an aikyl group, con-
wining ar most ¢ carben wos.
7. Coaxpeunds of the formula

13 3 R = P Sl £ = ah = o s (N
A4 = 5Cgm A - CO= M- 1= Ol Sy~ Lod Cntp = CMg

m which R, represerts an alkyl group con-
taining at mosy 6 carbon atoms.

8. N .« - 3iethyl - berzouesulphoayt - N'-
a-butyl-ures.

9. N - Benzenesulphony! - N - g - butyl-
urea.
10. N - 4 - Ethyl - benzenesuiphonyi - N'-
n-butyl-urea.

Fl. N -3 .z - yropyl - benecnasuipnony!-
N'-r-butyl-urca.

12. N . 4 - Methoxy - benzencwulphonyl-
N'-n-butyl-urea.

13. N - 4 - Methyl - benzenesuiphonyl-N'-
isnbutyl-urea.

14 N - & . Mathyl - benzenesulpbonyl-N'-
secondary-butyl-urea.

15. N - 4 - Methoxy - benzenesulphonyl-

N -tsoputyl-urea. i

fe. N3 - Madiyl - conzenesulphonyl-N'-
solutri-usal.

170N - 3 - Methyi-benzenesalphonyt - N'-
tertary-butyl-urea.

18, N - 4 - Mcthyl - benzenesulphonyl-N'-
cycichexyli-area.

v N -4 byl
cyclohexyl-urea.

20 N - 4 - Mcthy! - benzenesulphonyl-N'-
aityl-urea.

Z1. N - 3 - AMlethy! - benzeacsulphonyl-18'-

- bazeneselphongl - W

isoamyl-urei.

22. N - 4 - Methy! . benzenosulpheayl-N'-
n-amyl-urea.

Z3. N -4 - Muethyl - benzenesulphony!-N'-
Swlopeanylbarea.

250 N - i - Methyt - beneenssulphenyl-K'-
bepyl- 4 -ures. -

25 N - 4 - Methy] - benzenesulphonyl-N'-
cyclonexyimethyi-urea.

26 N - 4 - Methyl - benzaenesalphonyl-N'-
r-hewylurea.

27. M - (2:4-Dimzhyl-benzepesulpheny!)-
N-vyclohexyl-urea.

28, N - 12 4-Dimethoxy-benzensulphonyi)-
X -isobutyl-urea.

29. N - (3 - Mcthoxy - benzenesulphonyt)-
Ni-n-hexvi-uren.

30. N - {2 . Mcthoyy - benzenesulphonyl)-
Ni-cyclonexyl-area.

3i. Salis of any one of the compounds
ciairned I any coe of clatros 1--30 with bases
vielding physiotosically  wlerable silty with
such compound.

320 A process for the manufacture of a
wompound clhiimed in any one of claims 1—30
conducted  substantially as  hercinbefers
desciibed.

33. A preparation for oral administration
and lowertng the blood sumar level in  the
treaimeny uf disbetes meliitue, which com-
prises u compound as climed, i claim 1 in
admixtere of cenjunction with 3 phama-
ceutcally suitable carrinr.

4. A preparation for orai administration
annd lowerng the bleod sugar level in the wreat-
ment of dizbetes metiitus, which comprises a
compound as «laimed in one of clafm; 2
to 30 1 admixture or conjunction with a
paarnacewicaiiy suitable carrier.

35 A prepatsticn for oral administration
and bwering the Sloud  sugar level in ihe
treatment of deabetes mellitus, which com-
prises a sait of 2 compound as claimed in
ciaim 1 wiin a base yiclding a physioiogically
wlerable sair with sach compound, in admix-
rure or covjnaction: with a pharmacewically
suitable carrier.

36. A preparation for oral administration
and lowering the blood sugar fevel in the
vemmene of diabotes mellitus, wiuch conmie
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