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2-Methyl-3-]3-{4-phenyl-1-piperaziny! )propyl]-4(3H )-quinazo-
lone (2).--A mixtnre of 2-methyvl-4-oxo-411-3, 1-benzoxazine
(16.1 g 0.1 wole) and 4-(3-aminopropyh-1-phenyipiperazine
121.9 g, 0.1 mole) wax heated at 175-180° 1n o wax bath for |
br and dissolved in MeOH. The MeOH =olntion wns (reated
with diy HCT to give n salt) vield 36.8 g The <alt was recrystal-
lized Cagneons MeOIT-11CL), vield 32.9 g, mp 250-231°0 A S-g
sample of the sall was converted to the trec base, vield 3.9 g.
The free haxe wax reery=tallized (agneons Acede), mp 104-105°.

Methad B is exemplified in the following experiment.

4.13-(2-Amino-5-chlorobenzamido)propyl|-1-phenylpiperazine.

To 1-(3-aminopropyl)-4-phenyipipernzine (87.6 g, 0.4 mole) in
100 m] of CelHs was added 6-chloroi=ntoie anhyvdride (79.0 g, 0.4
moled; the mixtare was heated on w stenm hath Tor 1 hr after
CO evolntion had snbsided.  Abont 250 ml of E.0 was added
to the mixtie and the insolnble solid was collected, vield 1329
g (02.860), mp I84-150°. A =umple wax recry=tallized (agueons
DME), mp 152-155°,

6-Chloro-2-phenyl-3-(3-(4-phenyl-1-piperazinyipropyl]-4(3H )-
quinazolone (16).--A su=pension  of  4-{4-(2-amino->-chloro-
benzamido)propyl]-1-phenyipiperazine (52 g, 0.14 mole) in 500
ml of CHOL was treated with CgILCOCTE (19,5 g, 0.14 mole) ax
n=nal o give the corresponding berzamide o myp 199.5-200.57,
vield 43.8 g, The above benzamide (43.8 g, 0.092 mole) in 230
ml of Acy() was refluxed for 16 hr. The =olvent was removed
/n vaceo and the residue was erveiallized (agneons AcMe). mp
126-131°.

1 AN melting points are corrected and were determined with a Baehi
melting point apparaiils, 1t spectra were determined with a Perkin-Iimer
Model 237 spectrophotometer, Uitrations were carried oat with a 3argein
Model 1) recarding titracor. Al analytical sainples had ir spectra compatible
with cheir assigned stractures.  The analytieal sainples gave valwes for
', Ho N, and NCY within 0.447 of the theoretical valnes,
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The literature during the past decade on the synthesis
and  hypoglycemie activity of substituted benzene-
sulfouylureas is very extensive but containg very few
meta-(mono)substituted  derivatives.*®  The present
note deseribes the synthesis and sereening for hypo-
glyeemic activity of such meta-substituted benzene-
sulfonylureas wherein the substituents are CI, 1Y, Me,
or ClYy. These hiuve been obtained by the treatment of
the corresponding meta-substituted benzenesulfonyl-
thioureas with Hy(), under alkaline conditions.* The
sulfouylthioureas were synthesized by the interaction
of the benzenesulfonamides and appropriate isothio-
cyanates in MeCO under alkaline conditions.” The
requisite benzenesulfonamides were prepared from the
benzenesulfonyl chlorides which in turn were obtained

11) To whom comminications regarding this publication sliould be ad-
dressed.

(2) ¥arbwerke Hoechst A.-G., Gernian Patent 974,062 (1960); Chem,
Abstr., 56, 46791 (1962).

3y J. R. Geigy., A.G., Swiss Patent 377,801 11964); Clem. Abstr., 62,
90BGA (1965).

(1) M. H. Shali, M. Y. Mhasalkar, V. M. Patki. and C. V., Deliwala,
J. Sei. Ind. Res. (India), 18B, 202 (19591,

i5) S, Petersen, Ber., 88, 551 (19311,
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by dinzotization of the correspouding anilines followed
by the action of S0, v ghieinl AcOH.S

The velevant data for new meta-<ubstituted benzene-
sulfonyithionrens and the sulfonylurcas are given in
Tables T and T, vespeetively.

Pharmacology. - All the bhenzenesulfonylureas have
been  cvaluated for their hypoglyeemic activity in
normal healthy rabbits. The animals were fasted
18-20 hr prior to the oral administration of K0 g /kg
of the test compounds. Blood sugar was extimated hy
Somogyi’s method™ wsing Nelzon's reagent™ and the
activity at different intervals up to 7 Ly ix given i
Table 11 as per cent ehiange in blood sugar.

Twelve out of 21 compounds were almost inuaetive,
Signficut activity wis shown by three compounds
(34, 41, :ind 45), and in all these three compounds 1V
wix u-propyl. The order of activity in velation to the
substituent R wis CHy > (1 > I+ > Clywhile that with
regird to the alkyl group R was #-CsH; > i-Cill; >
CeHn > 0-C\Hy > -CHy > C.H; > CH,CH-=(CH..

N-m-Tolylsulfonyl-N'-n-propylurea (41) wux found
to be the most potewd in the seriex, showing blood sugur
reduetion of 22,060 i rabbits and of 30497 in vats after
5 heo It was alro tested ulong with tolbutmide at 25
and at 100 mg kg in both species and was found to be
slightly less patent than tolbutamide.  Crossover tests
confirmed this. The LD., (ord) in albing mice for
41 was 2.0 g kg (for tolbutamide 2.6 g/ ke).

Experimental Section®

m=Chlorobenzenesulfonamide.~-»:-Chloroaniline 25,5 g, 0.2
mole) in 80 ml of concentrated HCIl and 200 ml of H.O was
diazotized with NaNO, (18 g in 110, 50 ml) at -5°. Thix
diazotized =olution wix slowly added with sthring to 200 ml of
=aturated (30971 SO: =olntion n glacial AcOH contaiming (nCls
(4 g) and concentrated HCY 115 ml) at 5-10° The mixtire was
stirred for 30 min and was allowed to stand for 3 hr at room
temperatnre. The oily layer of si-chlorobenzenesnlfonyl chlovide
was then separated and added to 200 ml of 25C, NH,O. 1t was
stirred for 3 hr and left overnight. lixeess NHip was then re-
moved by heating on w water bath. The <olid that separated on
cooling was filtered off and cryvstallized (H,0), 12.6 g (337,), mp
145-146° (1it. 10 mp 148°),  Anal. (CiHCINGOS) N

Similarly prepared were m-flnorobenzenesulfonamide in 2230,
vield, mp 131-133° the.r mp 129-130°); a-tolylsulformmide i
33,400 yield, mp 111 112° it mp 1081 and el a,a-11i-
flnoromethyhibenzenesnlfonmmide in 49¢, vield, mp 123° iy
mp 121-122°),

N-n=-Fluorobenzenesulfonyl-N'«/-propylthiourea {101, - .-
Flhuorobenzenesulfonmmide (3.5 g, 0.02 mole) was dissolved in
Me,CO (35 mli To thix solntion were added agneons NaOF
(0.8 g in & ml) and w-propyl isothiocyanate (2.43 ml, 0.024 mole)
and the mixture was reflixed for 3 hr. The solvent wax then
removed and the rexidne was dilited with HyO (30 ). The
solntion wax decolorized, filtered, acidified with HCL, and erystal-
lized to obtain the dexived componnd.

All the benzenesnlfonylthionreas were prepared by the above
procedure and ave listed in Table 1.

{6) 1. Meerwein, (. Dittmar. B. Gollner, . Halner, 7. Menseh, and
0. Steinfort, 1bind., 90, 841 (19471,

Ty M. Somogyi. J. Biol, Chem., 160, 64 (10455,

(8) N. Nelson, 1hid., 183, 375 (1944).

(49) Where analyses are indicated only by svinbols ol c¢he elements.
analytical results olitained 101 those elements were wiclin =0.4% ol e
tlieoretical values.

(10) C. Paal, Ber., 84, 2748 (1901;.

{11) R. W, Taft, E. Price. I. R. Fox, 1. C. Lewis, K. K. Andersen, and
G. T. Davis, J. 4Am. Chem. Soc., 88, 709 (1963;.

(12) J.J. Griffen, Am. Chem. J., 19, 173 (1897); through tlie ‘' Dictionary
of Organic Compounds,” I. Heilbron and H. M. Bunbury, Ed., Eyre and
Spattiswoode, London, 1933, p 518.
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AU Chem, Ay, B4, 3564 (10601,
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TaBLE I
7)7.6t0,-SUBSTITUTED BENZENESULFONYLTHIOUREAS
’HZ-R CGI{4801NHCS‘.\—H1{I

Crystn T

No. R R’ solvent” vield? Mp, °C* Formula Analyses

It Cl C.H; A 80 108-110 CHuCIN,0:S, N, S

2 Cl C;H; A 6 099-100 CioH11CIN,0,8, N

3 Cl 'ﬂ-CaH7 A 78 119—120 CloHlacl‘.\YQOng N, S

4 Cl 1-CsH; A 78 115-116 C1oeH1i;CIN, 0,8, N, R

B Cl n-C:H, A 86 105-107 CnH;CINLO,8. N, S

8 Cl -C.H, A 72 8182 CuH;CIN, 0.8, N, N

7 Cl CeHu A 86 134-135 CiH:CINLO8, N, S

8 F C.H; A 81 137-138 CoHLFNL0, N

{) F CaH:, .& 72 9-)—96 CloH“FNzo » l\Il S
10 F n—CaH-; A 75 132-134 CloHlaFNgOzSz N
11 F ’l’-CaH7 A 80 98—100 CwH)aFNg()gSz 1.\7, S
12 F n-CH, A 79 104-105 CnHi:FN-0.3, N, S
13 F i-C.H, A 84 97-98 CuH,FN 058, N, S
14 F CsHy A 72 153-154 CuisHiFN:0:8, N, 8
15 CH CoH; A 73 113-115 CiHi N 0,8, N, 8
16 CH;, C;H, A 70 103-105 CuHN,0:8, N
17 CHa 'Il-CaH7 B 76 101—102 CqueNzOzs;- N, S
18 CHa ’Z.-CaH7 B 81 112-114 CqusNEOgSz N, =
19 CHa 2’-C4H9 A 70 8-_)—87 CmesNgOgSz N, =
20 CH; CeHy A 72 130-131 C1HN,0,8, N, s
21 CF, C.H; A 80 108-110 CioH1:F3N-0,8, N, 8
22 CF, CsH; A 79 91-03 CuHuFaN20:8, N
23 CFa 'ﬂ'CaH7 A 92 106-107 CquaFaNzOgSg N, N
24 CFy -CyHy A 92 105-106 CuHsFsNL 058, N, 8
23 CF.’; 'ﬂ-C4H9 A 90 83-84 CmHl:,FaNzOzSg N, s
26 CF; CsHu B 80 120-121 CiL:H i F3N,0,8, N, S

@ A, CeHg + n-CeHiy; B, GsH,g; C, EtOH + C¢He; D, EtOH. ? Yields reported are the results of a single experiment and are cal-
eulated on material melting not lower than 3° below the highest melting point obtained. ¢ Melting points are capillary melting poiuts
and are uncorrected.

TasLe IT
meta-SUBSTITUTED BENZENESULFONYLUREAS
m-RCHS0,NHCONHR'
Change in blood sugar (mg %) after oral

Crystn VZ administration to rabhits
No. R R’ solvent? yietd® Mp, °C® Formula Analyses 1.5 hr 3 hr 5 ur 7 hr
27 Cl C,H; B 78 145-146 CoH,,CIN,O;8 N, S Nil Nil —3.2 —4.2
28 Cl C;H; B 85 124-125 C,oH,,CIN,0;8 N, S -2.0 —7.5 —-11.2 -12.0
29 Cl -C3H; A 92 146-147 CioHi3CIN,O;8 N, S —-2.2 —3.9 —-6.9 —12.4
30 Cl -CH, A 84 116-117 CuH;CIN.O;8 N, S -8.5 —-11.7 —-14.3 -11.3
31 Cl CeHu A 91 148-150 C1:H1;CIN,O;8 N, S —6.9 —-9.0 —-15.5 —13.2
32 F C.H; B 90 166-167 CoH,, FN,058 N, S —-2.7 —4.2 -6.9 —8.1
33 F C;H; B 92 145-146 CioHuFN.058 N, S +7.1 +5.3 +2.8 Nil
34 F n-CyH; B 88 160-161 CioHi3FN,0,8 N, S -3.2 -9.9 —-12.1 —16.3
35 F -C3H; B 83 153-154 CioHi3FN.0,8 N, S +3.0 -12.5 -15.3 —-9.0
36 F 'ﬂ-C4H9 B 88 129-130 CuHmFNanS N, S +30 —8.0 -7.0 -1.5
37 F -CiHj, A 96 134-135 CuHi:FN.0O;S N, S +8.6 +4.6 Nil —8.1
38 F CeHu A 86 173-174 C;HizFN,O;S N, S -2.0 —-2.9 Nil Nil
39 CH;, C.H; B 80 147-148 CioH1:N2058 N -2.1 -5.1 -7.0 -9.3
40 CH; C;H; B 77 129-131 CuHuN.0;58 N, S Nil —3.5 -5.6 —6.3
41 CH; n-CyH- A 82 114-115 C1H;gN,0;8 N, S —-8.8 —13.5 —22.0 —20 .07
42 CH, i-CH; A 67 154-155 CuHieN:0:8 N, 8 —4.2 ~10.1 —16.6 —=11.3
43 CF; C.H; C 98 162-163 C1oHuF:N.0,8 N, S Nil -1.5 -2.0 -2.0
4 CF, GH; C 86 150-151 CuHuF:N,0:8 N,8 +6.4 +1.4 Nil =3.1
45 CF, n-CsH; D 97 140-141°¢ CuHF3N,0,8 N —6.2 —-8.1 -19.8 —-13.0
46  CFy  i-GH; D 87 144-145 CuHsF:N.058 N, S —4.0 -7.4 =10.0 =3.5
47 CF; Ce¢Hu D 95 132-134/ CiHi:F;N.0;8 N -7.6 —-0.1 —-12.3 —-12.2
~o

@~ See corresponding footnotes in Table I. ¢ Blood sugar came to near fasting level at end of 24-hr period. ¢ Lit.* mp 144.5-145.!
/ Lit.? mp 133°.

N-m-Fluorobenzenesulfonyl-N‘-n-propylurea (34).—N-m- All the benzenesulfonylureas were prepared as described above
Fluorobenzenesulfonyl-N‘-n-propylthiourea (2.76 g, 0.01 mole) and are listed in Table II.
was dissolved in 0.5 N NaOH (50 ml) and 309, HO; (8 ml) was
added dropwise. The temperature was maintained at 45-55° Acknowledgments.—The authors wish to thank Mr.

during the addition. It was then allowed to stand at about 40° for . : : .
30 min. The reaction mixture was then acidified to pH 2.5-3 and M. T. Jaokar and his colleagues for the microanalyses.

the white solid was collected by filtration, washed (H.0), and They are a}‘q(') grateful to DX‘. N. K.' Dutta, Director,
crystallized (CsHs). Haffkine Institute, for keen interest in the work,



