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pracetylsulfonamide with. cyclohexylisocyanate
or with cycloheptylisocyanate in the. presence.
of an:alkaline carbopate. - Compounds of this;
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compounds. Suitable protecting groups include
acyl and alkoxycarbonylamino groups, either
of which can readily be removed by simple
hydrolysis to give the desired hydroxyl-con-
taining _sulfonylurea. Other equivalent pro-
cesses for preparing the compounds of this
invention will be readily apparent to those
skilled in the art.

The novel compounds of this invention have
hypoglycemic properties' which makes - them
useful anti-diabetic agents, Thus, for example,
adequate regulation of the blood sugar levels
of diabetics can be secured by the oral admin-
istration of N - p» - acetylphenylsulfonyl-
N* - cyclohexylurea in daily dosage amounts
in the range of about 250 to about 1000 mg.
Clinical tests have not shown any serious

50

_ side effects such as jaundice and hepatotoxicity

" which have resulted from the administration
of certain other oral hypoglycemic agents.
The compounds of this invention prefer-
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ably are administered orally in one of the

customary . oral dosage forms, for example,

60 compressed tablets or filled capsules, which
together ‘with the customary binders, fillets
and .other excipients. Illustratlvely, ‘N - p-

- acetylphenylsulfonyl - N* - cyclohexylurea

can ‘be processed into tablets suitable for oral °

65 administration by the following procedure:
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glac1al -acetic - al ﬁcooled
Kwidl Istik@ing toBﬁbout 0°C. A solution con-
me%Z & of 3odium nitrite and 175 ml
Of’f fter d dropwise with stirring
ution whnle maintaining the
Uﬁeﬁﬁr 5°C." After the -addition

micetylphenyldiazonium chloride '
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men@g yer c talmno er r]
erlﬂﬁ}:\(\.{lfonyl chloride fo I
aqueous phase was extracted twice with 250 100
ml. portions of benzene. The benzene layers
were combined, the combined extracts. were
filtered, and the benzene was evaporated, from
the resultmg filtrate. in vacuo. The. solid -
residue comprising p - aoetylbenzene sulfonyl
chloride was dissolved in 100 ml of dioxane,
and the solution was added to 200-ml. of-14
per cent aqueous ammonium hydroxide. The"
resulting solution was stirred, overmght at .
ambient room temperature. The p - acetyl-
benzenesulfonamide thus prepared was col-<" :
lected by filtration. Recrystallization of -the -
filter cake from aqueous ethanol yielded puri~ .
fied p - acetylbenzenesulfonamide meltmg ats” .
about 176—179°C., : ety
Preparanon of N-p- aeetylphenylsulfonyl— o
- cyclohexylurea '
A reacuon xnlxture consisting of 32.7 g. -
of p - aoetylbmzenesulfonanude and €4 g
of anhydrous potassium carbonate in 350 ml 120
of anhydrous acetone was stirred at refluxing
-temperature for about one and one-half hours,
thus forming the potassium salt of p - acetyl- .
benzenesulfonamide. 30.9 g. of cyclohexyhso---
cyanate were added dropwise to the reaction 125:
mixture. Refluxing and stirring were continued -~
during the course of the addition and for .an- -
additional - 16 hours. The acetone was . =
removed by evaporation-in- vacuo, and about’
750 ml. of water were added to dissolve the 130
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acetyl phenyl sul fonyl - Nerr] - cycl olheﬁgl :Jrea
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- W s Wt SHITIng fche reactidy | mikmred raoid PChilli on yi als
correspondi ng i 89 g of p - acetylbenzenesulfon- of N - ?- acetylphenylsul_fon__l.-_N}__;-___cyqlq—--__ RREIRRR
50 20 amide and- 162 g of anhydrous potassium heptylurea. The crystalswereseparatedby SE

_- carbonate in 550 ml. of anhydrous acetone, filtration, and after 3-'tWo-fold-.L';‘éc1'ysta_111‘zation_
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After the addition had been completed, the from aqueous acetone, melted at abous L
reaction mixture was heated at refluxing tem-  156—157°C, g

perature for about 18 hours, after which time _ BxAMPLE 4"~ © 0 i
25 it was cooled and was filtered. The filter cake Preparation of N - p-(a- ydroxyethyl)- -
containing the potassium salt of ethyl N - (p- phenylsulfony] - N - cyclohexylurea - .- : 90 L

acetylphenylsulfonyl)carbamate formed in the 1gof N-p- -acetylphenylsulfori
above reaction was dissolved in about 1.4 1. cyclohexylurea was dissolyed in 100 'ml. of

of water. The resulting solution was filtered ethanol to which 10 ml.-of watér had been: ¥
Io remove insoluble impurities, and was acidi- added. About 1 g. of 5. per-cent-palladiuim-on-- 95

N

fied to a pH of about 2 with 12 N hydro- carbon catalyst was added; and ‘the ‘urea was.
chloric acid, thus precipitating ethyl N - (p- hydrogenated under-a . hydrogen - ITe ¢
acetylphenylsulfonyl)carbamate which  was abour 45 pounds per square inch
then collected by filtration, Recrystallization grams per square centimeter).:After 1]
35 of the filter cake from an ethanol-water mix- tical quantity of hydrogen had been al
ture yielded purified ethyl N - (p - acetyl-" the hydrogenation miixture *was - filte
phenylsulfonyl)carbamate melting at about remove the catalyst, - and: the- filtrate: w
123--125°C, " - . : porated to dryness in:fﬂat:'uo.-"-l'he*}resx_ com-:
e : o prising N - 'p - (a - hydmxyet_hy_l)p_ nyl-: _
. Alternative preparation of N - P - acetyl- sulfonyl - Nt - cyclohexylurea' formed in . .
- -‘phefylsulfony]l - N* - cyclohexylurea the above hydrogmation_melted"at about 150 105 - -
bout 30 g. of ethyl N - p - acetylphenyl- 152°C. after two-fold . recrystallization .from ... ..
nylcarbamate were dissolved 'in about 500 aqueous ethanol. L
nil, of -waim -toluene. A ‘solution of 12.5 g For hydrogenations using -

o 100 -

large amounts.. _
clohexylaminie dissolved- in. 25 ml of N-p- acetylphenylsulfonyl - Nt - o= - -
toluene was added - dropwise to the’ carbamate hexylurea, a mixture of ‘ethanol ‘and dioxane 1:
lution” while the -reaction  mixture can be employed in plame of -the -aqueous:
was heated . to refluxing  tempera- ethanol used in the above éxamp
ture. After- the addition of the cyclo- N-p-(- hydrdx'ygﬂ_thyl)phen)__ sulfony
. Héiy!aminé ‘had been completed, the reaction N! - cycloheptyluréa can*'be . prepared byl v
. mixture .was’ heated at refluxing temperature hydrogenating N - - cetylphenylsulfonyl-

Ur-an additional 4 hours, and was then Nt- cycloheptylurea ‘with ‘- palladiumi-on_cai

- + . allowed to stand at ambient room temperature  bon catalyst by the proce
P - ~...for-another 16 hours. N - ? - acetylphenyl- Exampr
" sulfonyl Nt - cyclobexylurea formed in the Preparation of the sodium L
. 5 above reaction was collected by filtration. The acetylphenylsulfony_l-z";_-fN‘_ a2 120 - -
ol filter cake was dissolved in boiling ethanol l1g of N cetylphy
and: the resulting - solution was filtered. The was suspended: --of -
filtrate 'was diluted with water and was acidi- water, and 2.96 ral. of a'1 N-sodium hydroxide -
- ed with 12 N hydrochloric acid. Cooling of solution were added.” The “solution - was “eva-
.60°: the. solution yielded crystalline N - p - acetyl-. porated in vacuo, leaving the sodium. .salt. of
. phenylsulfonyl Nt - cyclohexylurea which was N . P - aoetylphenylst__l_l_fonylf"%‘:\--Nl:';:-f-' cyclo= K
: ' ollected by filtration. After two fold recrystal- hexylurea :as a white, -amorphous. solid.- .-
: i lization from aqueous ethanol, the. compound The above reaction”can be “repeated - |
S melted at about 182—183°C. N-»p» - -acetylphenylsulfonyl -~ Nt - cyclo- )
&




nesi um anmmoni um potassium and simlar
of the substituted sul fonyl -

salts, respectively,

basic salt.
6. The process of

or

‘claimb, wherein X1s the 10 urea.

'sodi um car bonat e and pot assi um carbonate can -
radical

~ hydr oxi des.

. - di val ent.
-WHAT W CLAIMIS:: '

I'f desired, soluble carbonates such as
~ be used in pl ace of the
[err] and -the ureyl ene group:™

| inked product is hydrogenated

([err] =chod EOXY= of

a.par al()SlIIhSTptci:ddi

to reducd the -1 An N- subst |9t1u189d phenyl sul fonyl - Nerr]- .
,carbonyl g CT0oal Kyl Ur ga. or a -fﬁ
nont o cgfg&ag AL ‘%z;f‘*z:‘?za; Pf il e ﬁm@.%&az%mg Xis
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radi cal rlativei( nhblésnhnydhm;/dmde, lnd . saidecyi:lodlltybmdwg}, fand, ropticnally, . .
- group ¥ sappes P&E‘ griasti "suﬁi y&m%ﬁm‘;hﬁfggg" S
the reac -?.;. “ﬁe kbuﬁ i hnlnedproduct w;thabase 50 -
by subst dsikn) 36kml eog&guﬁmﬁuch B
as an ac;dlts,céspﬁﬁvelyl bf(lh aﬁsﬂlmdﬂyshlﬁmylno g?(ﬂ]qoprooess ofclannS wheremX:s the -
8. Thd0pruse el detired aaqublefcaré@aﬁqusmscafo 7. .
wher ei n %o@ofﬂ&nﬁsmq%éﬂ H Ladxcal—é-—andtheureylene ou _
sul fonyl ) & a.c_t ed with cYale® eyt is hydmgeﬂh&rﬁlrm ths Cg/cl ohexyl
or cycl oh N—sﬁmitutediiphdnﬂsulfonyl - Nu catbonyl group to analcohol. . 65
9. Thé n@pox@ Sptionic a 0 77 The process of claim-5, wheremethe s
wher ei n ﬁ fono E@ IbelﬂFr é"thféeﬂ gm‘?‘% mﬂ%{o sub]ym di val ent :
-radi cal [ owith adRaeicaud Efonan1de
- CHOH: . by substituting thereon amtxﬁmpemxsg of any of
clains 5 to 7cx,~x- ﬁl&.ﬂoﬁpound a“ 19‘ W‘;ﬁ?@é‘ o, group. -
wherein a para-sub tu%ed phenylsulf “ 1 f ] err]
.cycl ohexyl ur ea. - cyanate hﬁhﬁﬁﬁﬁt kg;ﬂ‘ﬁmqﬁﬁgﬁ%ylan1n
3. The: campemddwNwddpmﬁoacﬂkwﬁ ey Ianmm o - 11 The pro 82ss of ~any
of claims 5 to 7 25 ‘sul fonyl N[ernJ9 {&f T.[ﬁaﬁ
‘whereim tyeg r%ﬂecta.%npra@lmt R 16 Ca eabsumd pheafisulf Btpound N = 'p

efdany e rdalimmu$ kodani de wi t h
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subst i tuts\é‘ nyli- N ‘%ﬁ\e o hcnyp ‘Jﬁ'(‘l“ﬁﬁl% a ) Par ation of an:N-
-urea s RY §~§H hb ré%eevnp acuon prodgéﬁa WO - e@des‘.-' e
phenyl sul QTWHe comPiufd N - p CHCl Wydroxy- of a pataks \Bstitiied) Phenylsulfonamide. with: . _- '
: _ethyl)phenylsulfonyl - N* - - cyclohexylurea. phosgene- Comprising ‘a substituted disulfonyl- - 5.

.. -5. A process for the preparation of an N-:
- substituted phenylsuffonyl - N* - cyclo-
"“30  alkylurea or a nontoxic, cationic salt thereof,
* said sulfonylurea being reptesented by the fol-
'lowmg formula '

_cnj—x--so,-nn-col-ug-n__ __
wherem R 1s cyclohexyl or- cycloheptyl and'

"X is the. dlvalent radlcal ——(uf— or
. —CHOH—, which process comprises reacting’
(i) an amide, an imide or.an isocyanate having
at least  one -para-substituted - phenylsulfonyl
radical havmg :the general formula -

L '_”-“_5-.'"?"-*'-"5‘

wherein X is ene- of tﬁe divalent 'md'm'
ey | i
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;tL!— or —-CHOH —-w1th respectlvely, (n)' -
'_ an. mocyanate or an amme havmg a cycloalkyl_

ammonium hydroxide, potassium hydroxide,-.. 80

-xn a polar

dissolving said salt in water, and acidifying | the"'
_ resultant aqueous solution' to precipitate - thies=~

‘N-p - acetylp'xenylsulfonyl - Nt cyclo'
hexylurea T :
- 14. A process for the preparauon of N

' aoetylphenylsulfonyl - Nt -
_ which comprises reacting para - acetylpheny

. .sulfonamide with. cycloheptyhsocyana’ae in-
. presence of ‘an’ alkaline carbonate in a pol

- of N - p - acetylsulfonyl - N* - cyclohepty
urea, dissolving saidsalt in water, and
_ing the resultant soltition to- precipitat

urea. is. pyrolyzed in the presenoe OI a cyclo- s
alkylamine. ~ . R
- 12, Theprooessof anyofclarmsSto 11 :
wherein the base or basic salt employed is

magnesmm hydroxide or sodium catbonate.

13. A process for the: preparauon of N.- p-
aoetylphenylsulfonyl - N < cyclohexylurea - -
which. comprises reacting p’.~ ‘agetylphefiyl
sulfon.ylanude with . cyclohexylisocyana

n the' presence of an alkaline Erbona
‘organic  solvent to forx
a . water - soluble . salt of N - 2
acetylphenylsulfonyl - N> - cyclohexyluxea,

-,._\:z

- cycloheptyh
organic solvent to form. a- water ‘soluble s:

acetylphenylwlfonyl - N*'- cycloheptyl
'15."The process of claim 13: or .14
the alkaline carbonate is- potassmm car_




30 alkylurea or a nontoxic, cationic salt.thereof, - 12. The process
of any of clains 5 to 11 sai d sul fonyl urea being represented by the
fol - wherein the base or basrc salt ‘enpl oyed is | ow ng formul a:
ammoni um hydr oxi de, potassium hydroxi de, 80
magnesi um hydr oxi de_or_sodi um car bonat 82789
13. A procesge iyﬁ{reatm wtqparm inRoxgéthyl- - ridtical havxng 6 or 7 carbon atoms in order-
acetyl phenyl pruhyﬁmmbl NN esrclbljlexylmeaja:d fnhexyé oremaa uréjlene group linkage between
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whi ch’ conpr i ﬁqusm |sa.1d para-siibstituiéd phenylsulfonyl radical
h id 1 radical; and, optionally,
sul f onyl ar? d %‘fgﬁi‘%magﬁ r tlcyycvlv??hlki subsequentlyuo tlln)e formz-
in the presegacme LY a{ae fon of saii @lefiind grbup Jinkage,| | or

cycl oheptyl, hydmd;de to prov1de the morasmmiu&g’m&y- alei weyleod greupt linked ;rrq;iumthh a base 56

a water solu
acet yl phepy!

and similar

or basic salt.

'ﬁgﬂbxyl g progs® °(f)§l“mfswm?’ﬁ3( B8 al ent

adical [err odgﬁ,c,rbomeand otass, bas& wiaRg sai d salt jn water, and acidifying
t he 90 be @Dkt- placevio s conpr |dmlsntrrmt and the ureylene groypesul t ant
aqueous sol ut| T W% ls ?’%&"ﬁ“‘%rﬁ o i} EFdUB heangs
i socyanat gsh lurea nont gﬁ)’? hé 'é'l rrfo&?sy(lf cra e»ﬂx'éx]exn'x fa)he O-
at |east Oneﬂﬁﬁdifiisﬁ&l ﬁlfdnﬂ kb Qi) @épydscatth mimem vadical —CHORBKY laf 8 hydroxyl
radi cal havi hytefelogisg &rmblaf or mul a: group is protecteflpriop\torheing supiecttdbto t he
preparation of N - p- the reaction to form a ureylene group linkage 60

y substituting on a protective group such

acet yl phenyl sul fonyl rr-&ﬂ - %I oheptaylayg@y@ alkoxycarbonylamino _group.
whi ch conpri ses (Eatt tyl pheng. The process of any of claims 5 to 7
sul f onami de wi th cycl ohept yli socyanat e i nﬂlﬂqe thyl N - (p-substituted phenyl-
presence of an al li@" i ng_car %?rclfcioﬁ dpos amate is reacted w1th cyclohexyl- 65
or gani ¢ sol ven o ToPm & wa The mcess of any of dalms 5t 7
of N- p - acetylsulfonyl - CyC|W]hféﬁltayl lﬂ[dalkyl memaiiheﬂseeaaecv( S

N err]]-
one of th@odinaiserﬂ!c r divhleptn | rpdical —(Lf—
and acidify-—
acetylphenyl
respectively,
an i socyaﬁat elﬂhnylalN‘amMemman(g
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30 alkylurea or a nontoxic, cationic salt thereof, 12. The process of any of claims 5 to 11
said sulfonylurea being reptesented by the fol-  wherein the base or basic salt employed is
lowing formula: ammonium hydroxide, potassium hydroxide, 80
magnesium hydroxide or sodium carbonate.
- 13. A process for the preparatio(lel (I)xf Nl- -
acetylphenylsulfonyl - N' - cyclohexylurea
cx}""@'”z%’co'm* which comprises reacting p - acetylphenyl-
sulfonylamide with cyclohexylisocyanate 8
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. wherein R is cyclohexyl or cycloheptyl, and in a polar organic solvent to form
4 ' o) a water soluble salt of N - p-
3 . (LL_ acetylphenylsulfonyl - Nt - cyclohexylurea,
4 35 X is the divalent radical — or dissolving said salt in water, and acidifying the 90
~—CHOH—, which process comprises reacting resultant aqueous solution to precipitate the
(i) an amide, an imide or an isocyanate having N - p - acetylphenylsulfonyl - N* - cyclo-
at least one para-substituted phenylsulfonyl hexylurea.
radical having the general formula: 14. A process for the preparation of N - p-
acetylphenylsulfonyl - N* - cycloheptylurea 95
. which comprises reacting para - acetylphenyl-
cR .x_® -80 - sulfonamide with cycloheptylisocyanate in the
40 3 2 . presence of an alkaline carbonate in a polar
organic solvent to form a water soluble salt
' . of N - p - acetylsulfonyl - N* - cycloheptyl- 100
wherein X is one of the divalent radicals urea, dissolving said salt in water, and acidify- )
8] ing the resultant solution to precipitate N - p-
" . .. acetylphenylsulfonyl - N* - cycloheptylurea.
or —CHOH -—with, respectively, (ii) 15. The process of claim 13 or 14 wherein
an isocyanate or an amine having a cycloalkyl 105

the alkaline carbonate is potassium carbonate.
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