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‘benzene sulphonamnds are capable of lower-

mgthebloodsugarvaluemtestammals,for _

cxample, of dogs. Thus, for example, para-
aminobenzene - sulphonam:do—xsopropyl—thl

dJazole produces a moderate lowering of the
blood sugar value in dogs for 4 to 6 hours

- (compare: Jean La Barre and Jean Reuse,

Arch. Neerland physiol. 28 [1947] page 475).
These cnmpounds however have a
static action, and have not been proposed as
being suitable for the treatment of diabetes

~mellitus in human beings.

There are also known certain benzene-sul- -
- phonyl ureas, such as N-benzenesulphonyl-
.. urea, N-benzenesulphonyl-N*-phenyl-urea, N-
'benzenesulphonyl-N*: Ni-diethyl-urea, N-para- -

.toluenesulphonyl-urea and N-para-toluene-
sulphony}-N'-phenyl-urea (compare: Chem.

" Rev., volume 50, pages 28/29). These sub-

stanoeshavenotyetatmnedanycommmal

; . importance, and have found no application in
o --'lowermgthcbloodsugarlevelmthcuement
. of diabetes mellitus.
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"The present invention provxdes sulphonyl- .

" may be, for example, a chlerophuiyl, bromo- ..
- phenyl or a phenyl residue that contains both

an alkyl or alkoxy group and a bromine or
chlorine atom, such as a methyl-chlorophenyl

group. The substituents may be bound in any
desired position in the benzene nucleus. ' R,
maybe,forexannplc,anethyl,pmnylaallyl,-
. butyl, butenyl, pentyl, h _
hexahydrobenzyl group. Theahphaucresxdw--_ o

may have straight or branched chains. Among

the compounds of the above general formula
there may be mentioned more especially those -

in which R, represents an aliphatic or cyclo-

aliphatic hydrocarbon radical containing from.

3 to S carbon ‘atoms; alsooompmmdsofthe
genenlformula ’_

carbon dtoms.

The mpm“’ ‘of the sbove 8’“’"

andR repmentsanahphancotcydoallphauc. '
_radxcalcontamngmS,espeaaﬂmeS,
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Furthermore there may be used as starting
materials; dichloro- or dibromo-benzene-sul-

phonyl isocyanates, of which the halogen atoms

may be in any desired positions of the benzene
nucleus; correspondingly disubstituted benzene

‘sulphonamides; correspondingly disubstituted

benzene-sulphonyl-urethanes containing in the

-urethane- component a lower alkyl radical, for
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- phonic acid halides; and

example, a methyl, propyl, butyl or especially

-an ethyl group, or an aryl residue; correspond-
ingly disubstituted benzene-sulphonyl-ureas;.

correspondingly  disubstituted benzene - sul-
substituted benzene-sulphonyl carbamic acid

‘halides. There may also be used as starting

materigls methyl - chlorobenzene-, methyl-

.bromobenzene-, . methoxy-chlorobenzene- and

" 65, eploaliylamine, cycloalkylamines, eycohegh.

methoxy-bromobenzene-sulphonyl compounds
in the form of the chlorides, amides, iso-
.Cyanates, carbamic acid halides, carbamic acid
esters or ureas. Instead of the methyl group

‘an ethyl; propyl or butyl group may be
.- .. For-the reaction with the compounds men- -
.tioned above there may be used the following
- primary amines: As alkylamines there may
..~ ’be mentioned, for example, ethylamine, #- i
- propylamine, isopropylamine, - n-butylamine,
- isobutylamine, secondary butylamine, tertiary
‘butylamine pentylamine<(1), pentylamine-(2),
. pentylamine-(3), 3-methylbutylamine-(1)-, 2-
‘methyl-butylamine-(1), 2:2-dimethyl-propyl-
- amine~(1), 3-methyl-butylamine-(2)

s such as hexylamine-(1) and 2-methyl-
penylamioe-(1), bepyamine s 5

‘amine-(1) .and heptylamine-@;j and octyl-

such. as octylamine-(1

- There may be nientioned as examples of

alkenylamines, allylamines and crotylamine; as

iofd dspiebidllyiaé 7 prepared

- earth metal hydroxide, an alkali metal carb-

dingly di- -

facilitating the administration of the com-

hexyl-

ystalline inclgimi,
b a8 "

d gu eﬁmﬂfntumudeadﬁﬁﬁl .

stances that -cause salt formation. For salt 90
formation - there are used bases which yield - _
physiologically tolerated salts' with the com-

pounds, for example, ammonia, an alkaline . .
substance such as an alkali metal or alkaline 95

onate or bicarbonate, or a suitable orgamic - .

base. The compounds can be made up, inter - :

alia, into preparations suitable for oral admin-

istration and lowering the blood sugar in the =~

treatment of diabetes. S -~ .100
As is well known and practised in the art

‘such preparations may comprise - tablets, pills,

capsules, cachets, mixtures, solutions or pow-" .
ders. The compounds are preferably made up . = -
in admixture or conjunction with an adjuvant 105

pound, for example, in admixture with a phar-
maceutical organic or inorganic carrier material
suitable for oral administration. =~ =

a’ghe phavndnaoeuucal pr;pl;a;anons ‘can .be 110
made up enveloping a suital osage ity,
for example, 0.5 grams, of the smpho‘ll:ylﬁntt:’ﬁ
compound: and it is to be understood that the

for example, a solution ren-  125. o

of 400 mg/kg in,
deredalkalinewithbicarbonate,orin.thefm_.--. :
ofanalkalim;_tglsalt,aloweringofthe-blopd C

mum (about 30 to 40 per .cent of the initial

value)

in the course of about 3 to 4 hours, 130
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off with suction and recrystallised from aque-

3. Conpounds of the

general fornula ous et hanol of 75 per cent strength The pro-
duct rrelts at 157 159[err1 C [err] . e ... EXAMPLE. 6.
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mass W again sd¥d o B - Nerr sobutyl - urea.
meshelemnl JUbant - 9. Sﬂd%s of any one of- the
conpounds N 10 _kg—of—wheat—ot—rat+ze—starcirwere clained in
any one of clains 1-8,. fProdikitle alussl tWihedithe | 23 ed
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a \erneg Muﬂ&bﬁﬂy bytyl-uea iscadipisens g, prior O

starch wasupadeio @%‘%F eI’“iflw it “wfer m

manuf actuF%'bb‘f stgaller indivi 7 mu,lihe mmt&laucumlﬂﬂcbw i 30 not

conmpound

W&c&ﬂyﬁgﬁe sulfhoryl-GessT shgaB Jevel are observed:4-00 t hick a | ayer on
al um ni.um-pl ates, and conduct ed substantiallv as hereinhefore ‘de- 100

45 dried for 17 Noiiise atoiddls@gaf ]| C in an air-circu-

lating drying chieibetrthe dog
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Bl Tigh of hexyt.

does?tmdxsdose or sugm that the oompomds

The above values were dexummed by com-
parison with the blood sugar levels measured
on similarly fed, but untreated comrol animals.
As oompa:ed with . of similar

. -_" .consnmuonofthesulphamlylmmecmn-
Y N

- advantaiend
. getiom,

X h ides on the blood (Heinz
effects of sulphonami nor the diges- -
uved:snmbanoescausedbyacmofthebac-.

unds of the present imvention possess the
et thatptheyhav_enobactenostatlc
do mot produce the secondary
bodies) or-an the-thyroid gland,

tmalﬂoraoftheahmenmtym

No. 993,465 describes -
‘French Specification No. 993,465 oo

. teral:aapromforthe
’cnom thegeneralfmmnla

' n_so,—m—cx—m—m

g mwhu:hkandk‘eadlmmm'

dues_ and -X représents oxygem or sulphur,
wl{h?tem ‘a’sulphonamide, for example, a

chlorobenzene-sulphonamide, is reacted with a -

te or polyisothiocyanate, for ex-
mcyanmofltm-
tains, however, no specific example of a com-
yomdfalhngm the general formula of
oftheprmtmvmnon,nor

are useful for lowering the blood sugar level
In fact, none of the compounds

exemplified in- the French speu.ﬁcauon is use-
ful as an anti-diabetic for oral administration.

Specxﬁcnuon No. 34857/45, as open ®.

ublic inspection under Section 91 (4) of the
ll,’atmm: and Designs Acts, 1907—46, describes
a process for the manufacture of sul
sulphonyl-urcas of the general formula

R, —SO,—I}I—-CO—NH—R,, .
'R,

mwluchR reprwentsanammaucorarali—

phauc resxdue, R, represents hydrogen or an
organic residue

residue, which

benzenesplphonyl - urea. or para-toluenesul-

phonyl-uréa, with an amine t‘l’:re salt thetenf

especially a primary amine; the-

mennons inter alia aliphatic amines as the
amine component, but it contains no specific

disclosure of the preparation of any of the sul-

phonyl-urea compounds of the present inven-

nonand,moreovu',ﬂlcrexsmdmclosmu

‘t he bl ood sug%evel wi t h one anof her
50 parts ‘tre nt of diabetes -nellitus wh2&h conpri ses
by wei ght (I) to 10 par3zs by wei ght of (I1).
claim1.in adm x-
ture or conjunction W t i? a_pharmaceuticall y

comprises reacting an .
. or -araliphatic N-sulphonyl-urea, for examplg

ration for oral
wer e

“and
in a

und as claimed in
was tabletted
S6h—a-r ot at.i ng press.
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Conposition of one tablet:

adm ni stration
| owering the bl ood sugar

| evel

Dosage per tablet:
in the treat-

12. A preparation for
0.5 gram of N-(4-

chl oro“bawcuebw pHoNyT) =
mhlch‘conprlses a 110 .
conpound ets.gtl aimed in any -one of claims 2

13 mMm

Col unn Hei ght. of- 10 tabl ets:

55

N[errj R Dutyl
-Fi.nal -

or al

and
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dxssolved in dxlute
ammonia sol\mon. The solution is clarified

_ with charcoal and acidified with dilute acetic’

acid. The precipitated N-4-chlorobenzene-
sulphonyl-N‘-n-butyl—urea is filtered ‘off with
suction and thoroughly washed with water on
the filter. After recrystallisation from dilute

. ethanol the product melts at 115—116° C.

“In an analogous manner thefe is obtained
from 3-chloro-benzene-sulphonamide, N-3-
chlorobenzensulphonyl-N‘-u-bmyl—mea melt-

*ing at 111—112° C.
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'aremenslovﬂyaddeddmpmse,whﬂesumng,
-at 50° C. - The mixture is further stirred at
l-zthesametunperann'eunnltheodmuofxso-

cyanam:snolongerdemcted. After being

~-cooled, the mixture is filtered with suction, the
-.mdue is dissolved in water, any undissolved
'mamuﬁlmedoﬁ,andthesolnuon:sde-
.-colorised with carbon. The sulphonyl-urea is

thmpmpmmdbycauum:slyaddmganactd
'thmdmolvedmdﬂuneammonm solution, the

" solution is clarified with carbon and acidified
of N-4-chloro-~

-with acetic acid. A good yield

honyl-N'-cyclohexyl-urea precipi-
tates. It is filtered off with suction, thoroughly
. -washed on the filter with water, and
- lised from acetonitrile.
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sulphonamde are suspeuded in 80 cc of
acetone. The suspension is mixed with 150 cc
of caustic soda solution containing 10 grams
stireing, 25
grams of n-bntyhsocyanate are added drop-
wise, the temperature being maintained: at
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about 10° C. The reaction solution is clarified

with carbon, filtéred, and acidified with dilute
acetic acid. A good yield of crystalline N: 4—
methyl - 3 - chlorobenzenesulpbonyl) -
(n-butyl)-urea is obtained. It is

from dilute ethanol or from xsopropanol. It '

melts at 145—~146°C.

' Inanalogousmannertherensobmmedfmm‘
. 103 grams of 2-methyl-6-chlorobenzene-sul--
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phonamide in 165. cc of acetone and 330 cc-

of caustic soda solution (containing 20
of sodium

)
of N 1-6-
grams of n-butyl. m;nate, -(2-methy

N—(4-me_thyl—3-§h_lorobenzenm:lphmyl_)- -
urea

and the whole is stirred

grams
by reaction with 50
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for 4 hours at 55° C. After cooling the mix- .

ture, the precipitate is filtered off with suction
andd;ssolvedeOOccofwater.Theﬁlm
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12 hours at 40[ er reheskss 112 1A iMmidiametert CU-  SCT |
(A1) 10 kg of wheat or muize starch were
40 moxstened with distilled water and kneaded in
.2 Werner-Pileiderer type kneader. The moist
. starch was passed through a sieve havmg
meshes 0.75 mm in diameter, ¢ollected in not
.too thick a layer on aluminium plates, and
dried for 12 hours at 40° C in an air-circu-
lating drying chamber.
(@II) Granulate 1 and granulate II were
mixed with one another in a rauohof o??lg;m
weight (I) to 10 parts by weight
by(IV)g Tg: uniform mixture III was tabletted
on a rotating Ppress. - .
Composition of one tabler:
Dosage per tablet: 0.5 gram of N-(4-
chloro-benzenesulphonyl)-N'-n-butyl-urea.
Final weight per tablet: 0.650 grams.
Diameter per tablet: 13 mm.
Column Height of 10 tablets: -45 mm.
Depth of curvature of seal: 0.3 mm.
Instead of N-(4-chloro-benzenesulphonyl)-
N'-n-butyl urea there may be used in the
above preparation N - (3-chloro-benzenesul-
phonyl)-N'-n-butyl urea or N-(3-chloro-4-
mcthyl-beuzencsulphonyl)— N'-isobutyl urea.
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claimed in any one of claims 1—S8, with bases

yielding physiologically tolerable salts with -

such compound.

10. A process for the manufacture of a
100

compound claimed in any one of claims 1—8,
conducted substantially as hereinbefore de-
scribed.

11. A preparation for oral admmxstranon

o4 nmrﬁiobuﬁaednlpmmp-cmm :
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and- lowering the blood sugar level in the .

treatment of diabetes mellitus which comprises
a compound as claimed in claim 1 in admix-
ture or conjunction with a pharmaceutically
suitable carrier.

12. A preparation for oral adm:mstranon
and lowering the blood sugar level in the treat-
ment of diabetes mellitus, which comprises a
compound as claimed in any one of claims 2
to 8 in admixture or conjunction with a phar-
maceutically suitable carrier.

13. A preparation for oral admmxstranon
and lowering the blood sugar level in the treat-

ment of diabetes mellitus, which comprises 8 -
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salt of a compound as claimed in claim 1 with - -
a base yielding a physiologically tolerable salt
with such compound in admixture or con-
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Wemner-Pfleiderer type knmder with 1 kg of
wheat or maize starch as a starch paste which
has been prepared by heating with 6 litres of
distilled water on a water bath. The moist

mass was passed through a sieve having m&hes .
-of 2 mm in diameter, then collected on 20

ing plates, and dried for 12 hours at 40° C in
a circulating air drying chamber.. The dry

mass was again’ passed through a sieve having

meshes 1.2 mm in diameter.

. (D) 10 kg of wheat or muize starch were. .
-moistened with distilled water and kneaded in
-a Werner-Pfleiderer type kneader. The moist

_'starch was passed through a sieve “having

45 -

meshes 0.75 mm in diameter, collected in not
200 thick a layer on aluminium plates, and
dned%o:y;Zhomsatw'Cmanmr-cucu-
lating chamber.

(III) Granulate T and granulate II were

- mixed with one another in a ratio of S0 parts
. by weight (I) to 10 parts by weight of (II).

@V) The uniform mixture III was tabletted

. on a rotating press.
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Composition of one tablet:

. Dosage per tablet: 0.5 gram of N-(4
chloro-benzenesulphonyl)-N'-n-butyl-urea.

Final weight per tablet: . 0.650 grams,
- Diameter per tablet: 13 mm. E

Column Height of 10 tablets: 45 mm.

g . Depth of curvature of seal: 0.3 mm.

. Instead of N-(4—chloro-benzenesulphonyl)—

.;N‘-u-butyl urea there may be used in the
-above preparation N - (3-chloro—benzenesul
- phonyl)-N'-n-butyl urea or N-(3-chloro-4-
_methyl-benzeneszﬂphonyl)-N -isobutyl urea.
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n-butyl-urea.

5. N-4- Chlorobmzenesulphonyl - N-
cyclohexyl-urea.

6. N - 4 - Bromobenzenesulphony] - N‘-n-

butyl-urea.

- 7. N-(4-Methyl-3-Clﬂorobenzmwulphonyl)-.

N'-(n-butyl)-urea,

8. N-(4-Methyl—3-Chlorobenzenesulphonyl)—-_

N'-isobutyl-urea.

9. Salts . of any one- of the t:ompoundsj
claimed in any one of claims 1—8, with bases -
yielding physiologically *tolerable salts with -

such compound.
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