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DERIVATIVES OF ARYLSULFONIC ACIDS.
SYNTHESIS AND HYPOGLYCEMIC ACTIVITY OF
4-ALKOXYBENZENESULFONYLCARBAMIDES AND
4-ALKOXYBENZENESULFONYLTHIOSEMICARBAZIDES
M. A, Kaldrikyan, V. A, Geboyan, UDC 615.272,3 : 547,541.52

A. A, Aroyan,* N. O. Stepanyan,
and Zh. M, Bunatyan

In order to find a link between the chemical structure and the hypoglycemic activity of 4-alkoxybenzene-
sulfonic acids [1], we have prepared some alkoxybenzenesulfonylcarbamides I and sulfonylthiosemicarbazides

I,
ROQSOINH(I%NHCHLQOR'
¢}

I

RO @ SOrl.N}NH(l?M{CH-LOOR'
Sr

Compounds I and IO differ from those synthesized earlier [2] in that they contain an alkoxybenxyl radical
so that the effect of this group on the hypoglycemic activity can be determined.

One of the most suitable and convenient methods of synthesizing I [3] is by the reaction of the ethyl
esters of 4- alkoxybenzenesulfonylcarbamic acids with alkoxybenzylamines:

RO@SO'L.NHCOOCsz -+ H'LN'CH'Z @OP\ — ]

The ethyl 4 -alkoxybenzenesulfonylcarbamates were prepared by heating 4- alkoxybenzenesulfonylamides
with ethyl chlorocarbonate in the presence of dry potash [4]. The 4-alkoxybenzylamines were synhesized by
the condensation of alkoxybenzyl chlorides with potassium phthalimide with subsequent hydrolysis of the
alkoxybenzylphthalimides [5].

Structures of the 4- alkoxybenzenesulfonylcarbamides Iwere confirmed by IR spectroscopy; the SO,
group gives rise to absorption bands at 1170 and 1370, 1180 and 1335, 1185 and 1340 cm-1, and the associated
NH group gives characteristic bands at 3240-3380 cm~1.

The sulfonylthiosemicarbazides II were prepared by heating 4-alkoxybenzenesulfonylhydrazides [1] and
4-alkoxybenzeneisothiocyanates [6] for two h:

rod_Hsopes, + sonci, ¢ Hor ——1

In the IR spectra of the latter, the C =8 group absorbs at 1565, 1180, and 975 cm-1, the SO, group at
1160 and 1380 cm~1, and 1175 and 1340 cm-1, and the NH group at 3160, 3265, and 3370 cm-1,

*Deceased.

A, L. Mndzhoyan Institute of Fine Organic Chemistry, Erevan, Translated from Khimiko- Farmatsev~
ticheskii Zhurnal, Vol. 12, No. 10, pp. 54-57, October, 1978. Original article submitted January 13, 1978.

1304 0091-150X/78/1210-1304 307.50© 1979 Plenum Publishing Corporation



*sosoyusxed ul uoAld axe J JO SONJBA ‘90N

(n'9<) 75 I8 G I8 G106 e vro] SPOPNOEH™D [ogz1z'0]850] 6891 G968 i | e 511081
(10'0>) 0151 0°gF¥el | LRSI [29'2 1999 STOPNPHI™D |ogszlgeoialio]  2—9t1 1'6L| ‘HED-0sT _fqﬂrom
€0'0<) v'9sgal | (€0'0<O  o'1=s01 | =gl |z9'2|eo9| SYOPNEPH™D [00'8 | €9 {990 | L—oLl o'y SHED :5&&.
(g00<0) 0'G=p1T 898 z8+68 |88'2|68'9] SYOINPPH®®D josz|gi‘z|oL0] s-wpil |¢S D S w081
(§0'0<) 9'65-38 1‘e=I8 L9xpL L8 ere| SYONTHETD |vh'g[01°2 )G90 v—eel {08 EHD G HP)~08T
3557901 AE=11 0'e501 | g2 |¥v'0 ] SPOPNCBH™D |G2'L|68'9 (930 9—gLl L's8 S 8t Lo
9'v =06 0'C3L £y 528 29'2199'0 | S'OPN®*H™D [81'8|e8'0|eL0! 9—¥GI g6, tHED-OsT H'D
(100'0>) Sl==Lb1 | G00'0>)  g's==911 | o'z=8. 29'.L |99'0 | SYOPN®FH™D | €L |8p'9 |¥9'0| g—pil 88 SHED SH"D
(g00'0>) 882501 P'9=gL 016, [88',]68'9] SOPN"H%D or'g|12'9ls9'0) S—¥91 |g'og 1D HY)
%1001 IRE=] 19796 |18} €1'2] SOPN'PH®™) |og'8 {629 {09'0| 09—6G1 | ¢p0 D SH)
E=NH L'¢%801 | 62+66 |29'slgsL] SYOPNPH'™D |sv'Llos‘ali9'0| v—es1  |8'9L SH™ “HED
05561 589 0'1==LL 188°2]68'9| SYON''H"®D 1€9°L(91°L|€9°0| 8—ZiL1 [9°99| ‘HD-ost SHTD
{60'0<0) (=) 14788 | o'1=66 |88°2]680] SO N*H®D [g9'L|vL'9]|g0'0] 005—661 [G'I8 % o) FHYD
(10°0>) v'r=I8 gv=6L | 9'0=66 |L1'8|er'L| S'OPN"'H®TO |6€'8 | #0°L|09'0 | 8—261 |99 THPD *HED
(1000>>) L'v=gyl | (100°0>)  1'5=9B1 | vi=oL  leg's|68'9| SPOSNOEHCD [or'g|iizlzs0| e—a81 [g'sL ‘H" SHED
(10°0>>) 0'8==801 | (100°0>>) o0'¢=e01 | 9'1=36 |19 |er2| SYO°N"H®'D {208 |80z ]zL0| v—esl [g'v9| ‘HFD-OST b o)
(gv'0<Q 3'098 (g0'0<)  0'8=+3L 0'1=06 [Ll'gfer'l| SPOPN™H®'D> |oe'gioz'L|2g'0| 9—v0z |o‘08 LHED SHED
0'c28 03F8L | ¢'1=68 |iv'8|ov'L| S'O°N®®H®™ |si‘g|es'2|99'0| 6—803 |o'0g SH* HD
£168 9'eg9 | gg'0=09 168 (892 | STOENPHED |10'6 1L |¥L'0| 9—S61 |0'QO ®HO 1)
(60'0<) 9868 | (50'0<0) 'y 88 6v=IL  |Lr'giers] SYOPNWH®'D |pe'g|eeL|6v0] g—6v1  |o'qL ‘un "HD
(10°0>) Z 1001 09001 | ¢'1=e8 |up'8|ovs| STO'NTEHS™D |oz'glesz{o9'0| 9—as1  [gor| ‘tHEDOST HD
(60‘0<) I'vvl =] 1'3€8 g lov's| STOPN®HE™ [81'g|6g'L]og'0| &—z91 6'6L *H®D YHO
(300>) G‘2536 1'6598 L'3+6L |6L'9]89'L| SYOPNCPHE™ |61'6|86'L| 190 v—e6l |e'€L H*D fHD
/3w ogz [ By/Suoo punoduroor g |y s | N o
oduros e Ry i B =5
- punodutod jo uomnafur 1aiye ~UT AI03q | o), *poger eouydury fy 0, utod ..m.n R ¢
W 0T/3ur $Hooyq Ut 95003 JO 1945 ~n9reD o % “pumod Suneny

uoyoy o1waoA[SodAH X1OYT, pue I SoplBqIBo[AUOJINSoUSZUSQAXOIY ~F T TTAVI

1305



TABLE 2. 4-Alkoxybenzenesulfonylthiosemicarbazides II

vic1q,| Melting ! Found, % Calculated, %
R -, |Polit Ry Empirical fornuia

e N s N $
CH, 63.1 | 163—% | 0,58 |10,38|16.91 | C;gH,4N40,5 10,00 | 16.80
CyH, 60.0 | 171—2 | 0,55 | 10,19 15.33 | C;sH,3N30,S 10,20 | 13,60
C,HY 55.7 | 163—4 | 066 | 9.73| 14.56 | CyoHs-N30;5 9,60 | 14,63
C.H, 134 | 165—6 | 0,77 | 9,36 | 1355 | CyHa\N 3045 902 | 13,77
isoC,H, 51.3 | 168—9 | 0,76 Y

9.26 | 123.67 | C..IT.,N.0,S 9.02 | 13.77

Structures of the individual compounds were verified by thin-layer chromatography and elemental
analysis,

The hypoglycemic activity was determined using the glucose reagent o-toluidine. The compounds were
injected intraperitoneally into rats (100 and 250 mg/kg) and after 2-2.5 h the animals were decapitated and
blood samples were taken.,

As can be seen from Table 1, almost all of the sulfonylcarbamides with R =CH; or C,H; had a hypergly-
cemic effect. Derivatives of 4-propoxybenzenesulfonylcarbamide exhibited the greatest hypoglycemic activity;
of these, the most active were compounds I with R =C3Hy; R' =CyHj;; C3H; (100 mg/kg) which lowered the blood
glucose by 18 and 11% respectively. When R was increased to CH, and iso-C4H,, the hypoglycemic activity
decreased and disappeared.

For the sulfonylcarbamides I with R =C,H, and iso-C,H,, a change of R' from CHj to iso-C,H, gave
compounds with hyperglycemic activity.

This study of 4-alkoxybenzenesulfonylthiosemicarbazides I showed that only one of them R =CyH;;
R' =CHj;) showed any appreciable hypoglycemic activity.

EXPERIMENTAL

Thin~-layer chromatography was carried out on UV -254 silufol plates using ether —petroleum ether
(3 :1) as solvent; the plates were developed in UV light, IR spectra were taken in mineral oil suspension on
a UR-10 spectrometer with sodium and lithium chloride prisms.

Ethyl 4-alkoxybenzenesulfonylcarbamates. A mixture of 0.044 mole of the 4-alkoxybenzenesulfamide,
15.1 g (0,11 mole) of anhydrous potash, and 60 ml of absolute acetone was refluxed for 3 h; 6.3 g (0.058 mole)
of ethyl chlorocarbonate was added and heating continued for 18 h. The reaction mixture was filtered, the pre-
cipitate dissolved in water, and the solution filtered, The filtrate was acidified with concentrated hydrochloric
acid and the crystalline precipitate filtered off,

Yield of ethyl 4-propoxybenzenesulfonylcarbamate 72.8% mp 70-80°C. Found, %: N 4,53; S 11.35.
CpHy7NO;S. Calculated, %: N 4.89; S 11,25,

Yield of ethyl 4-butoxybenzenesulfonylecarbamate 60.7% mp 61-62°C. Found, %: N 4.22; S 11,00. CysH o~
NO;S. Calculated, %: N 4.51; S 10.63.

Yield of ethyl 4-iso-butoxybenzenesulfonylcarbamate 75.4%, mp 65~66°C. Found, %: N 4.25; S 10,51.
Cy5HigNO;S. Caleulated, %: N 4.51; S 10,63,

N(4-alkoxybenzenesulfonyl) - N' - (4-alkoxybenzyl)carbamides(I). A mixture of 0.0035 mole of ethyl
4-alkoxybenzenesulfonylcarbamate 0,003 mole of 4-alkoxybenzylamine, and 10 ml of toluene was refluxed
for 5-6 h. The crystals which separated on cooling were filtered off and recrystallized from ethanol (see
Table 1).

4- Alkoxybenzenesulfonyl-4-alkoxybenzenethiosemicarbazides (II). A mixture of 0.01 mole of 4-alkoxy-
benzenesulfonylhydrazide, 0.012 mole of freshly prepared 4-alkoxybenzylisothiocyanate, and 20 ml of ethanol
was refluxed for 2 h. On cooling crystals separated and were filtered off and recrystallized from ethanol
(Table 2).

4- Alkoxybenzenesulfonylbenzoylthiosemicarbazide was obtained by the same method using 0.01 mole of
4-alkoxybenzenesulfonylhydrazide and 0.012 mole of benzoylisothiocyanate,
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Yield of 4-methoxybenzenesulfonylbenzoylthiosemicarbazide 63,5%, mp 149-150°C. Found, %: N 11.62;
S 17.76, Cy5HysN30,48. Calculated, %: N 11.49; S 17,54, _

Yield of 4-ethoxybenzenesulfonylbenzoylthiosemicarbazide 60.4%, mp 151-152°C. Found, %: N 11.31;
S 16.76. CygH;;N30,S. Calculated, %: N 11.07; S 16.90.
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CORONARY DILATING ACTIVITY OF SOME N-DERIVATIVES
OF 2,2-DIMETHYL-3-0XY-8-AZASPIRO[5,5]UNDECANE

R. A. Aleksanyan, E. S. Marashyan, UDC 615.225,2 :547.295,71
and A, S, Noravyan

A new method of synthesizing f-aminoalcohols of the tetrahydropyran series, by the interaction of
4 - cyanotetrahydropyranols-4 with ketones in the presence of Raney nickel catalystunder pressure and with
heating, was previously reported [1]. Those investigations were extended among derivatives of six-membered
heterocyclic compounds; it was shown that in the reduction of 2,2-dimethyl-4-formyl-4-3-cyanoethyltetra-
hydropyran under those conditionsthere is cyclization with the formation of 8,8-dimethyl-2-azo-9-o0xy[5,5]-
undecane [2, 3] whose derivatives show coronary dilating activity.

R

-N
0
CHy ~GHy
I R=H

I: R=COCH-
I: R=02H5

The present report contains results of the pharmacological investigation of those compounds,

EXPERIMENTAL

Coronary dilating activity of the specified compounds was investigated in cats, narcotized with urethane
(ethyl carbamate) and chlorazol, The volume rate of coronary blood flow was registered by the method of
Moravits and Tsan, using N. V, Kaverina's modification [4]. The point of the method consists of measuring
the blood rate volume flowing through the coronary vessels of the heart, The compounds used were introduced
into the femoral vein. Compound I and II were investigated in 3 cats, and the comparatively active substance
Il was investigated in 12 cats, The investigations were conducted in the fall.

The compounds investigated were active with respect to coronary blood circulation. We determined that
compound I has weak coronary dilating activity, After intravenous introduction of that compound we noted an
increage in the rate volume of coronary flow by 20+ 5,1% within 15 to 17 min, Compound II shows biphasic
activity. At first it lowers the rate volume of coronary flow by 50 + 9.2 % within 45 to 95 min, then it increases

A. L. Mndzhoyan Institute of Micro-Organic Chemistry, Academy of Sciences of the Armenian SSR,
Erevan, Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol, 12, No. 10, pp. 58-59, October, 1978.
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