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After Ivophyllizarion and drying in wecno at roon temperaiure,
the polymer (30 mg) was analvzed for a,+-diaminobneyrie acid.
The theoretical yield of the latter was obtained on hydrolysis
nf the polyimer and amino acid analy=is of the hydroly=are.

Acknowledgment. The authors are indebted to
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Tlarly reports of the blood sugar lowering etfects of
cortain =ulfonamido-1.3.4-thiadiazoles,! and more re-
cently of the corresponding oxadiazoles? suggested
that amalgamation of portions of these heterocyclic
structures into the urea portion of known hypoglycemic
<ulfonyl- and sulfamylureas® might lead to new and more
usciul agents for the treatment of diabetes,

The portion of the thin- and oxadiazoles which most
readily appeared to lend itself to incorporation with
the sulfonvl- and =ulfamylurea structure was the N-
(-N--N linkage (I, Such a combination would con-
coivably give rize to a sulfonvisemicarbazide (11),

RS0, XNR
LX=0and s

R/
N—Ng.,

_ 1 = RSO,NHCONHN(R")R”
RSO:I\H—C\OH

Shortly after the work had commenced certain
sulfonylsemicarbazide~ were dizclosed in the literature
to have hypoglycemic activity in man*  Additional
rescarch with these classes of compounds, therefore,
was restricted to the sulfamylsemicarbazides.

The synthesiz of these compounds was most con-
veniently effected by a variation of a method developed
in our laboratories for the preparation of sulfonyl-
ureas”  Essentially, it consisted of the reaction of the
<odiun salt of an appropriately substituted sulfamide
with a 4.4-diphenyl-1,1-tetrasubstituted semicarbazide
in a highly polar solveut.  The tetrasubstituted semi-
carbazides were most readily prepared from diphenyl-
carbamoyl chloride and the requisite hydrazine. The
hydrazines were synthestzed by reduction of the cor-
responding nitrosoamines,  Preparation of the sulf-

1; Al Jlanbon, P. Lazerzes, amt J. . Metropolitanski, Mowntpellier Med.,
21-22, 48 (1942).

2) B. MNo6kfelv and A. binsson, J. MHed. Phaon, Chem., 5, 247 (1962).

23y 10 AL Medanws, oW, MceFarland, €. F. Gerber, W. M. MeLamore,
andd i DL Laobaeb, /bid., 8, 706 (1065,

1) \W. i Dobn, IM. Oster, and 1. (00 MeMabon, Proe. Sor. Exptl. Biol.
Med,, 107, 245 {1061).

15) J. B, Wright and R. ¥, Willecre, J. Med. Phurm. Chem., §0 815 ¢1662),

) G. F. Holland, D. .\, Jaeger, R. L. Wagner, (:. D. Laobacl, W. NI
MeLampre, and 8. Y. Plan, id., 8, G4 (196171,
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anmidez and the ames from which they were derived.
with i few exceeprions, have been previously reported.?

Pharmacological Methods and Results. - ALl com-
pounds were =creened in groups of 8§10 vars ol the
Sprague-Dawlev strain, fazted for 1S ho prior 1a the
experimient,  The rats were lightly anesthetized with
pentobarbital (15 mg kg ip). a blood sample was taken
from the tail vein, and the campomnd was administered
orally by stomuach tube at o dose of 100 mg. kg, Addi-
tional blood saniples were taken at 2,4, and 6 Ly alter
administration of drug.  Blood glucoze was deterniued
with an Auto Analvzer aceonling 1o the micromethad
reconmuended by the manutacturer (Teehnieon Tre
strutnents - Carp o The masimum pereentage de-
crease, with ~twawdard odeviation, in blood sugar wus
ealelated and i reported ox hivpoglyvectte sostivities
i the  tables.  Chlorpropmnide was inchided i
Table T asa standard hypoghvecmie agent.

It can be scen that jmany compounds have hivpo-
glveemic acivity equal to the stzandard, ehlorprojemide.
In general, peak activity was attained when o 404-
disubstituted piperidine motety was cmploved o the
=ulfamyl portion of the structure, while poor etivity
was associated with the congeners i whiel the snlinyi
portion  was derived  frome thionorpholine.  Both
these ~trueture getivity charzeteristies are also Tound
in the =ulfamyluren series.®  Sinee 10 was also evidemt
irony the sulfamyvhiren study that o eveloadkyl grouys
on the terminal njitrogen of the nrea led to commonds
with  hetter Lhypoglyeemie  cetivity, this staeturad
feature was ineorporated by svuthesis ol a0 1,1-di-
<ubstituted scmicavbazide o which the subsritnents,
taken together, formed a evelie strueture. When the
=ullamyl portion of the vompounds was kept the
~ane, and only the stze of the evelie striretnre was
varied, insignificant changes e hvpoglyeenie setivity
WCTO SG01,

Experimental Section’

1,1-Hexamethylene-4-{4,4-dimethyl-1-piperidinesulfamyl -
semicarbazide.- Ta4.252 (0.02 niole) of sodinn zalt of T-<ulfamyl-
1 4-dimethylpiperidine suspended in 6t ml of diniethylormanide
was added 8.6 g (0.028 nole) of L-hexamethylene-4,4-diphenyl-
<cmicarbazide.  The resulting mixtinre wus heated on : stenn
hath for a torad of 45 min; duriig this sime the dissolution of the
redetants wias followed hy the formathn of a new precipitate.
The mixture wias cooled in ab ice hath wnd was filtered.  The
colleeted <odinn =alt »f the prodier was partially dissolved e
125 ml of water, ard the pH waz adjusted 10 6.5-7.0 by the adli-
tion of dilnte HCL  The desired prodinet ¢3.7 @) was filtered,
dried, and recrvstallized from ether.  The sulfamylsemicarba-
zides prepared by the diphenylkerab-arbazide route were =vuthie-
<ized by a sinilar procedure in vields which varied betweer 30
70¢, . The sulfamylzemicarbazides wad their phyzical properties
ave listed in Tables Tand 1T
1-Sulfamylpiperazine.- -~ A bpixtiire of D60 g 110 ranles o«
<ulfamide and R0.6 ¢ (1.04 nolex) of piperazine in 200 ml of 1.2-
dimethoxyvethane was atbwed to reflux on a =team bath over-
uight,  The resnlting mixtmre wis rooled to room temperature
aned wax filtered.  The sobids were suzpended in 600 ml of water
and maintained at steam-bath temperatures for 1 hr. The
su=pension ¢ L4-di=nlfamyipiperazine) was cooled and filtered.
The filtrate was concemrated i raewo 1o a <inall valinme, and the
precipitated solid was triturated with methanol. The desired
product was filtered aud reerystallized from methanol (33 g, mp

T} Boibng puims are tnpewrrechal.  Melting pomes were deternoneld on
Thamas-Haover yapillary melting poibe apparatos and are uneorrreosl.
The analyses were carried oat by the Physiral Measorements Labocatory of
Clws. Phrzer & Co., Ine,



March 1966

Nor1Es 257

Tapre I

PIPERIDINESULFAMYLSEMICARBAZIDES

R,
>CNSO:NHCONHNV(CH:>¢
R,
Crystn ———Caled, 9—— ——TFound, {;—— Hypoglycemic
No. R1 Rz z Mp. °C solvent® Formula C H N C H N activity?
1 H H 5 131.5-132 E CuHaNO;S 454 7.6 19.3 455 7.5 19.5 14.8=%7.0
3 H CH; 5 162-162.5 A C1HauN,O;S 47.4 8.0 184 479 8.0 18.6 20.1£2.6
4 H CH; 6 148 dec E C1sH26N,O58 49.0 82 17.6 49.1 8.0 17.0 33.9=*x1.5
5 CH; CH; 3 153.5 dec E C1sH2eN4O05S 49.0 8.2 17.6 49.0 8.0 17.5 39.1x2.8
6 CH; CH; 6 146 dec E CuHN,O;S 30.6 85 16.9 50.3 8.4 16.8 34.9x3.3
7 CH, C.H; 6 135.5 dec E C1:HgpN,O048 32.0 87 16.2 52.3 8.6 15.8 42.0£3.3
8 C.H, C.H; 6 139.5 dec E C1sH3N4O;S 33.3 9.0 15.5 33.0 8.7 15.2 34.4+£2.8
9 —(CHa)s— 5 154.5-155 E-A Ci;:HsN4O3S 32.3 82 16.3 52.7 83 166 35.6t£2.4
10 —(CH,)s— 6 155 dec E C1sH3NO;58 53.6 8.4 15.6 53.7 8.5 156.3 30.8=x3.7
11 —(CH,);— 6 152 dec E C1iH3N,043 4.8 87 15.0 535.0 8.7 15.1 25.0%£3.7
12 CH,0O H 6 132-133 E Ci3HN,O,S 46.7 7.8 16.8 46.8 7.8 16.5 24.8+3.1
Chlorpropamide 35 *x3.3

s} = ether, A = acetoune.

® Maximum per ceut fall in blood sugar and standard error at 100 mg/kg.

TapLg 11
MORPHOLINE-, THIOMORPHOLINE-, AND PIPERAZINESULFAMYLSEMICARBAZIDES

/™ o
Y  NSO,NHCONHN (CH.).
./ ~

Crystn Caled, 9% Found, % Hypoglycemic

No. Y z Mp, °C solvent® Formula C H N C H N activity?
1 (0] 5] 153-135.5 A C1oH2NO4S 41.1 6.9 19.2  41.1 6.7 19.3 14.8+2.9
2 0 6 154 dec. c CuHyNLOs8 43.1 7.2 18.3 43.1 7.1 18.6 22.5%x2.6
3 S 5 150.5-152 A CpHxNO0:8: 38.9 6.5 18.2 38.9 6.6 18.1 6.5x1.7
4 CH,CON 6 172 dec. N C1sHosN;048 44.9 7.3 20.2 44.9 7.2 20.1 23.8 3.5
5 (CH;).CHCON 6 138 dec. B C1sH2sN:0.8 48.0 7.8 18.7 47.5 7.2 18.5 11.7£3.7

¢ A = acetone, N = acetonitrile, B = benzene.

163-165°). The analytical sample was recrystallized once again;
mp 168-170°.
Anal. Caled for C:HuN;O.8: C, 29.1; H, 6.7; N, 25.4.

Found: C, 29.4; H, 6.7; N, 24.9.

1-Sulfamyl-4-acetylpiperazine.—To a suspeunsion of 16.5 g
(0.1 mole) of 1-sulfamylpiperazine in 230 m! of methylene chloride
was added slowly 11.2 g (0.11 mole) of acetic anhydride. The
resulting mixture was refluxed for 2 hr, and was then cooled and
filtered, to yield 20 g, mp 177-179°. The product was further
purified by recrystallization from ethanol; mp 179-181°.

Anal. Caled for CeH;3N;0:8: C, 34.8; H, 6.3; N, 20.3.
Found: C, 34.4; H, 6.1; N, 20.3.

1-Sulfamyl-4-isobutyroylpiperazine.—By a similar procedure,
12.7 g (0.077 mole) of 1-sulfamylpiperazine and 11.0 g (0.07 mole)
of isobutyric anhydride in 100 ml of CH,Cl; gave 11.7 g of the
desired product, mp 179-181°.

Anal. Caled for CG:HuN;0:8: C, 40.8;
Found: C, 40.6; H,7.1; N, 17.9.

1,1-Pentamethylene-4,4-diphenylsemicarbazide.—To a solu-

tion of 171 g (0.75 mole) of diphenylcarbamoy! chloride in 300 ml
of dimethoxyethane was added 153 g (1.51 moles) of l-amino-
piperidine. The addition was made dropwise, with cooling, over
a period of 2-3 hr. The mixture of product and hydrazine hydro-
chloride was filtered and suspended in 1500 m! of water. Fil-
tration of the aqueous suspension, followed by drying of the fil-
tered solids afforded 186 g of crude product, mp 154-158°.
Two recrystallizations from acetone gave 142 g of pure product,
mp 167.5-169°. Concentration of the aqueous filtrate gave
97.8 g of recovered l-aminopiperidine as the hydrochloride salt.

Anal. Caled for CHaN;O: C, 73.2; H, 7.2; N, 14.2.
Found: C,73.0; H, 7.2; N, 14.1.

1,1-Hexamethylene-4,4-diphenylsemicarbazide.—In an analo-
gous mauner 91 g (0.39 mole) of diphenylearbamoy! chloride aud
90 g (0.78 mole) of l-aminohoniopiperidine in 150 ml of dime-

H, 7.3; N, 17.9.

b See footnote b of Table I.

¢ Not recrystallized.

thoxyethane gave 80.6 g of tlie desired product, mp 107.5-108.5°,
and 55 g of recovered l-aniinohomopiperidine as the hydrochlo-
ride salt.
Anal. Caled for CisHyN;O: C, 73.8; H, 7.5
Found: C, 73.8; H, 7.4; N, 13.8.
1-Aminopiperidine.—1-Nitrosopiperidine (44 g, 0.386 mole)
was reduced with zinc dust and acetic acid? to give 36.5 g of the
pure product, bp 41-44° (12 mm), lit.? bp 146° (728 mm).
Anal. Caled for C;HiN.: C, 60.1; H, 12.1; N, 28.0.
Found: C, 59.7; H, 11.8; N, 27.9.
1-Aminohomopiperidine.—By a similar procedure 180 g (1.4
moles) of l-nitrosohomopiperidine gave 86.8 g of the desired
hydrazine, bp 86-86.5° (25 mm).
Anal. Caled for CiHuN:: C, 63.1;
Found: C, 62.9; H, 12.0; N, 24.9.
1-Nitrosohomopiperidine.—To 79.5 g (0.8 mole) of hexamethyl-
enimine was added, with cooling, 80 m! of 12 N HCL. The viscous
liquid was warmed to 70°, and 69 g (1.0 mole) of NaNO; in 160 ml
of water was added. During the addition, which required 1 hr,
the product separated as an oil on the surface. After an addi-
tional 2 hr of stirring at 70°, the product was extracted with
ether. The ether laver was dried, and the ether was removed
in vacuo leaving an oil. Distillation of the residual oil gave 72.7
g of the desired product, bp 83-86° (2.0 mm).
Anal. Caled for CeHpN.O: C, 56.2;
Found: C, 56.4; H, 9.6; N, 21.8.

N, 13.6.

H, 12.4; N, 24.5.

H, 94; N, 21.9.
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