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Tama 1
Revamve Brovoaicsn Acrmviries oF Prermpes

No. Compohnd Corinea piy ilemn, ', Kot pressor, ¢
1 Asn-Arg-Val-Tyr-Val-His-Pro-Phes 100 SVH)

2 Val-Tyr-Ile-His-Pro-Phe 0.1

B cyclo-(-Val-Tyr-Tle-His-Pro-Phe-) 0.1 0.

+ cyclo-(-Val-Tyr-Gly-Gly-His-Gly- 1,005

) cyclo-(-Gly-Tyr-Gly-Gly-Gly-His- b | <. 01

6 cyclo-(-Gly-Tyr-Gly-Gly-His-Gly-) D003

7 cyelo-(-Gly-DTyr-Gly-Gly-His-Gly-Y 0,003

S cyelo-(-Tyr-FHis- 0003

o [Asn!,Val®]-anglotensin I, provided by CIBA Pharmacenticals, Inc.  » Provided by Dr. K. D. Kopple, see ref 8.
pp

ponent, no starting material, and four minor components. A
170-mg portion was dissolved in MeOH-H,O (1:1), applied in
bands on five sheets of Whatman No. 3MM filter paper, and sub-
jected to electrophoresis at pH 3.5. The major band at Ex
0.50 was eluted with water and lyophilized to yield 63 mg of white
powder: single spot on paper electrophoresis at pH 3.5 (Eu
0.33) and pH 6.5 (Eg 0.31); oun paper chromatography, R;
0.74: ninhydrin and Pauly +; amino acid analy=is; Val 1.00,
Tyr 0.57, Tle 0.91, His 1.02, Pro 0.98, Phe .94,

cyclo-(-Val-Tyr-Ile-His-Pro-Phe-).—T0 a stirred solutiim of 16
mg (0.084 mmole) of l-ethyl-3-(3-dimethylaminopropyl)carbo-
diimide hydrochloride in 2 ml of DMF was added dropwise over
14 hr 32 mg (0.04 mmole) of Val-Tyr-Ile-IIis-Pro-Phe dissolved
in 14 mt of DMF. After 24 hr at room temperature inl the dark,
paper electrophoresis showed no starting material at En 0.50
(pH 3.5), and in addition to several minar spots, a single major
component at Ex 0.40 (pH 3.5); Pauly +, ninhydrin —. The
solvent was removed in vacuo and the residue was dissolved in
MeOH, applied in bands on sheets of Whatman No. 3MM filter
paper. Following electrophoresis, the band at Ex 0.40 was eluted
with water and lyophilized to yield 15 mg (47%.) of a white
powder: single spot on paper electrophoresis at pli 3.5, Ey
0.43; Pauly +, ninhydrin —; amino acid analysis, Val 1.07,
Tyr 0.91, Ile 0.89, His 1.01, Pro 1.04, Phe 1.08.
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Lehman, T. C. Lee, and G. Windridge for assistance
with the bioassays, Drs. B. IKatzung and 8. J. Feinglass
fur assistance with computer programming, and Dr. D.
Nitecki for her helpful discussions and a sample of the
soluble carbodiimide derivative used in the eyelization
reaction.
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3-Aryl-2-methyl-4(3H)-quinazolones? are kunown to
possess hypnotic, sedative, and anticonvulsant activi-
ties. Also, 3-w~dialkylaminoalkyl-2-methyl-4 (3H)-quin-

¢1) 'I'v whow inquiries sbould be addressed.

(2) (a) M. L. Gujral, P. N. Saxena, and R. 8. Tiwari, Indiaw J, Med. Res.,

43, 637 (1953): (b) G. B. Jackman, V. Petrow, and O. Stephenson, J. Pharm.
Pharmacol., 12, 529 (1960).

azolones? are reported to have similar activities. Our
previous experience with N-arylpiperazine derivatives?
having sedative, hypotensive, and antiadrenergic
activities led us to study certain 3-w~(4-arvl-1-piper-
azinyl)alkyl-2-methyl- (or 2-phenyl-) 4(3H)-quinazo-
lones (I) (Tables I and II).

These compounds were readily prepared by heating
2-methyl- (or 2-phenyl-) 4-oxo-4H-3,1-benzoxazine (1I)
with appropriate primary amines (method A) or by
treating isatoic anhydride (III) with the amines to give
o-amino-N-substituted benzamides (IV) which were
then benzoylated and cyelized with Ac,O (method B)
(Scheme I). I (R’ = CHs) is also prepared by heating
IV in Ac,O. The details of the preparative chemistry
have been deseribed in a recent patent.’

Senemrg I

Method A:

(0] N
RNH. + b 2 ((L¥__R
: AR AR
i

[.R"=CH, or C H.

Method B: '\("(/
L0 CONHR
N () NH
3 :

[ N
CONHR
Ac Q)
[::I: 2 I R=CH
NHCOC,H,
v

Pharmacology -—The activity of compounds of this
sertes was evaluated as follows: antiadrenergic action

(3) (a) A, Buzas and C. Hoffmann, Bull. Soc. Chim. France, 1889 (1459):
(b) K. H. Boltze, H. D. Dell, H. Lehwald, D. Lorenz, and M. Raberg-
Schweer, Arzneimittel-Forsch, 18, 888 (1963); (¢) A. P. Bhaduri, N. M.
Khanna, and M, L. Dhar, J. Sci. Ind. Res. (India), 21B, 378 (1962): Chen.
Abstr., BT, 13754 (1962).

(4) (a) S. Hayvao and R. N. 8chut. .J. Org. Chem., 26, 3414 (1961); (L
S. Hayao, R. N. Schut, and W. G. Strycker, J. Med. Chem., 6, 133 (1963):
(¢) 8. Hayao, H. J. Havera, \W. G. Stryeker, T. J. Leipzig, R. A. Kulp, and
H. E. Hartzler, tb¢d., 8, 807 (1965): (d) R. Rodriguez, E. Hong, H. Vidrio,
and E. G. Pardo, J. Pharmucol. Exptl, Therap.. 148, 54 (1963); (e) S. Ilayvao,
H, J. Havera, W. G. Strycker, T\ J. Leipzig, and R. Rodrignez, J. M/,
Chem., 10, 400 (1967).

(5) 8. Hayao, U. S. Patent 3,231,572 (Jan 25, 1966).
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TasLE I
Q. /T
Y.@E NeH),N N
# X
N/KR
No. n R X Y Formula Mp, °C Analyses
1 0 CH; H H CisH2N,O 135-136 N
ClgHzoNqo . 2HCI 251-252 dec HCI
2 3 CHj; H T CoHasNLO 104-105 N
szHzeNqO . CHaOH . BHCI 250—251 dec HCl
3 3 CHq 4-CH3 H CzaHzaNqO 132—133 N
CzaHzENqo . 3HCI . CHaOH 228-229 dec HCI
Cy3HasN,O - CH,l 252-253 N
4 3 CHa 2-01 H szstCquO . CszOqa 187-189 dec N
5 3 CH; 3-Cl H CoH2CIN,O-3HCl 249-250 dec HCl
6 3 CH; H 6-Cl CpH,:CIN,0:3HCl-CH;0H 195-196 dec N, HCl
7 3 CH; H 7-Cl CHusCIN,O - CoH:04- H:O 210-212 C H,N
8 3 CH; 4-Cl 7-Cl CpoH2sCLN,O - C.H 04 216-218 N
9 5 CH; H H C,H3N,O-3HCI 170-172 HCl
10 6 CHa H H CstaquO . QHCI 265—268 dGC HCI
11 7 CHa H H CzeH34N4O Ca. 75 N
12 3 C.H; H H CyHpeN,0-3HCL- CH,01 167-170 dec
13 2 CeH5 H H CzeHzeNqO 147-148.5 N, N(basic)°
CzeHzeNqO . CquOq 207—208 dec N
14 3 CeH; H H CuHaysNLO 141-149 N
Cz7H25N40 N CszOq 203—204 dec N
CyHyN,O- CH Oy 115.5-117 N
15 3 CeHs 4-Cl H CyHxCIN,O 193-194 N
Cz-/Hz-/CquO . CqH40q 189-191 dec N
16 3 CeH; H 6-Cl1 Cz7Hz7ClN40 -C:H,04 204-205.5 dec C, H, N
17 4 CeHs H H ngHaoNqO . CszO4 200-201.5 dec N, N(basic)°
18 5 CeHs H H C2sHw:NLO - C,H,0, 186-188 dec N, N(basic)e
e Oxalate. » Maleate. °Basic N with HCIO; titration.
TasrLe II
C
N(CHy,-B
R
Y
No. n R Y B Formula Mp, °C Analyses
19 2 CHs H CeHs CrHisN0-HClL 220-222 dec HCl
20 2 CHa 7-01 CeHs CI7HIECIN20 127—128 N
Cr:Hi:CIN,0-HCL 238-241 N
21 3 CeHs H NC>—COH; ngHngaO . CqH404 205—206 dec N
OH
22 3 CeHs H ND< ngHngaOz +C,H,0,4 112.5-115 dec N
CH;
23 3 CH; H N NCH; C1HN,0-2CH,0, 198-200 N

was assessed on the rabbit aortic strip, the cat nictitat-
ing membrane, and the dog blood pressure; hypotensive
action on the blood pressure of anesthetized rats and
dogs; antihistaminic action on the guinea pig ileum;
sedative activity by gross observation of unanesthetized
rats.

Most compounds displayed parallel antiadrenergic
and hypotensive actions, the most potent being 9, 13,
and 14. Compound 10, which was studied in more
detail, blocked aortic strip and nictitating membrane
responses to epinephrine and reversed the vasopressor
response to epinephrine in the dog. This compound
produced an intense and long-lasting blood pressure
fall in rats and dogs, at doses as low as 0.1 mg/kg iv.
Cross circulation experiments in dogs revealed lack of

a central component in the vascular action of the
compound. In a mecamylamine-hypertensive dog,
daily oral doses of 10.0 mg/dog produce a sustained
decrease of blood pressure during 2 months of con-
tinued administration.

Compounds 3, 5, 8-10, 17, and 18 displayed moderate
antihistaminic effect. Compound 10 was the most
potent of the group; however, it was slightly less
active than diphenhydramine. None of the members
of this series elicited sedative action in the rat, at doses
up to 31.0 mg/kg po.

Experimental Section®

The preparative method A is represented in an experiment as
follows.
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2-Methyl-3-]3-(4-phenyl-1-piperaziny!)propyt!-4(3H)-quinazo-
lone (2).--A mixture of 2-methyvl-4-oxo-411-3, I-benzoxazine
1161 ¢ 0.1 wole) and 4-Cd-aminopropyl)-I-phenylpiperazine
1219 g, 0.1 mole) wax heated at 175-180° in o wax bath for |
broand dissolved in MeOFL. "The MeOH solatinn was treated
with dry HCY to give a salt, vield 36.8 g. The <alt was recryetal-
lizedd (agueoas MeOIT--ITCY), vield 32.0 g, mp 250-251°0 A S-g
snmple of the =alt was converted o the free base, vield 3.9 g
The free base was recrystallized (aqueons AcMe), mp 104-105°.

Methad B ix exemplified in the following experiment.

4-13-(2-Amino-5-chlorobenzamido)propy!|-1-phenylpiperazine.

v 1-(3-aminopropy-4-phenylpiperazine 187.6 g, 0.4 mole) in
100 ml of Cells was added 6-chloroisatoic anhyvdride 179.0 g, 0.4
mole); the mixture was heated on a steam bath for I hr alter
COs evolution had subsided.  Aboat 250 ml of 6.0 was added
to the mixtinre and the insoluble solid wax collecred, vield 132.9
g (92.8¢0), mp 184-150°. A =unple was recry=tallized (agaeons
DME), mp 152-155°.

6-Chloro-2-phenyl-3-{3-(4-phenyl-1-piperazinylpropyli|-4(3H)-
quinazolone (16).--A suspeusion of 4-{3-(2-amino-3-chloro-
benzamido))propyl]-I-phenylpiperazine (32 g, 0.14 mole) in 300
ml of CHOL wax treated with CILCOCE (19.5 g, 0.14 mole) ax
u=al to give the corresponding benzamide of mp 199.5-200.5°,
vield 43.8 g, The sbove benzamide (43.8 g, 0.092 mole) m 250
mt of AeaO) wax refluxed far 16 hr.  The =olvent was removed
in vacuwo and the residue was ervxtallized (aqueons AcMe), mp
126--131°.

16) All melting poines are correcred aml were deterviined withe a ilehi
melting point apparallls. 1r spectra were sletermined with a I'erkin-Klmer
Model 237 spectrophotometer, Titrations were carried it with a Sargen(
Model D recording titrator.  All analyiical samples had ir spectra compatible
with (bheir assigned stpiewires.  The analytical =amples pave vables for
', LN, and HCT within 0.4%7 of the theoretical vabies,

meta-Substituted Benzenesulfonylureas as
Hypoglvcemic Agents
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The literature during the past decade on the synthesis
and hypoglycemic activity of =ubstituted benzene-
sulfonylureas 18 very extensive but contains very few
meta-(mono)substituted derivatives.2®  The present
nate deseribes the synthesis and sereening for hypo-
glycemic activity of sueh meta~substituted benzene-
sulfonylureas wherein the substituents are CL I, Me.
or ClY. These have been obtained by the treatment of
the corresponding  meta-substituted benzenesulfonyl-
thioureas with H.0, under alkaline conditions.* The
sulfonylthioureas were syuthesized by the interaction
of the benzenesulfonamides and appropriate isothio-
cyanates in MeyCO under alkaline conditions.” The
requisite benzenesulfonamides were prepared from the
benzenesulfonyl chlorides which in turn were obtained

(1) To whom comiunications regarding this publieation should be ad-
dressed.

(2) Farbwerke Hoechst A.-G., German Patent 974,062 (1960); Chem.
Abstr., 56, 48797 (1962).

(3) J. R. Geigy, A.G., Swiss Patent 377,801 (1964); Chem. Absir., 62,
90864 (1963).

(4) M. H. Shah, M. Y. Mhasalkar, V. M. Pack. and €. V.
J. Sei. Ind. Res. (India), 18B, 202 (1959).

35) M. Pecersen, Ber., 88, 651 (1450).
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by diazotization of the coresponding anilines followed
by the actian of SO, in glacial AcOH.#

The relevant data for new mefa-substituted benzence-
stlfonyvithionreas and the sulfonylurcas are given in
Tables T and Il respeetively.

Pharmacology. - All the benzenesulfonylnreas have
heeu evalnated tor their hypoglveemic activity in
normad  healthy rabbits. The animals were  fasted
18-20 hr prior to the oral administration of 50 mg/kg
of the test componnds,  Blood sugar was estineted by
Somogyit’s method” using Nelson's reagent® avd the
activity at different intervals np to 7 hr ix piven in
Table 11 as per eent change in blood sngar,

Twelve ont of 21 compounds were almost inactive.
Sigmficant aetivity was shown by three componnds
(34, 41, 2ud 45), and in all these three compounds 1Y
wax p-prapyl. The order of activity i relation to the
snbstituent R was CHy > C1 > 1© > Clawhile that with
regard to the alkyl group R was #-CH; > 75-Cyll; >
CgHy > 0-Ci/Hy > -CHy > (,H; > CHOCH-=CHa.,

N-in=-Tolylsulfonyl-N’-n-propylurea (41) was found
to he the most potent in the seriex, showing blood sugar
reduction of 22,047 in rabbits and of 30497 i rats after
S5 hro Tt was also tested along with tolbntanude ot 25
and at 100 myg kg n both species and was found to be
slightly less potent than tolbutamide. Crossover tests
confirmed this. The LD, (oral) in albine mice for
41 wis 2.0 g 'kg {or tolbutamide 2.6 g/ kg).

Experimental Section®

m=Chlorobenzenesulfonamide.-m-Chloroaniline 125.5 g, 0.2
mole) in 80 ml of concentrated HCL and 200 ml of H.0O was
diazatized with NaNO. (18 g in IO, 50 mi) ar 0-53°  This
diazatized =olution was xlowly added with stirring to 200 mi of
<aturated (309} 80. =oltion in glacial AcOH containing CuCl
(4 g) and concentrated HCL (15 mb) at 5-10° The mixtnre wax
stitred for 30 min and was allowed to stand for 3 hr at room
temperature. t'he oily layer of m-chhhrobenzenesntfonyl chloride
wis 1hen separated and added (o 200 mil of 25C, NHOTL It was
=tirred far 3 hr and left overnight.  lixcess Ny was then re-
moved by heating ou o water bath.  The =olid that separated on
cooling was filtered off and cry=tatlized (Hs0)), 12.6 g 133¢7), mp
145-146° tht.® mp 8%, Anal. {(CHCINOSS) N

Nimilarly preparerl were m-flnorobenzenesnlfonmnide in 22.5¢
vield, mp 131-133° the. 1 mp 129-130%); m-talylnlonamide i
33.4¢. vield, mp 111 112° dhie.!? mp MR and mele,o,e-tri-
fluoromethybhbenzenesulfonamide in 49¢, vield, mp 123° (lie?®
mp 121-121°).

N-n-Fluorobenzenesulfonyl-N’-n-propylithiourea (10). - -
Flnorobenzenesutfonnmide (3.5 g, 0.02 mole) was dissolved in
Me.CO (353 mb. To this soltivn were added agueons NaOH
(0.8 g in i mb and r-propyl isothiocyanate (2.45 ml, 0.024 mole)
and the mixture wax refluxed for 3 hr. The salvent wax then
removed and the residue was dilnted with H,O) (30 ml). The
solition was decolorized, filiered, neidified with HCL, and erys=tal-
lized to obtain the desived compomd.

All the benzenesulfonylthionreas were prepared by the above
procedure and are hsted in Table 1.

(6) 1. Meerwein, G. Dittmar. R. Golluer, K. Nalner, FF. Meusb. and
0. Steinfort, 1hid., 90, 811 (1957,

17) M. Howmogyi, J. Biol, Chen., 160, 69 (1945;.

(8) N. Nelson, ibi:., 183, 37H (1944).

(4) Where analyses dre indicated only by syvmbols ol (he elemenls.
analytical results obtained 101 those elements were within 0.4 ol toe
theoretical values.

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

{11) R. W, Tait, E. Price, I. R. Fox, 1. . Lewis, K. K. Andersen, and
G. T. Davis, J. Am. Chem. Soc., 88, 700 (1963}.

(12) J.J. Griffen, Am. Chem, J., 19, 173 (1897); turough the “ Dietionary
of Organic Compounds,"' 1. Heilbron and H. M. Bunbury, Ed., Eyre and
~pottiswoode, London, 1833, p 518.

¢13) L. M. Yagupalskii and V. 1. Troviskaya, Zh, (hehok, Khim., 29, 552
I8 Chem, Aletr.. B4, 350K (10605,



