548 NoTES Vol. 8
Taprzl
Cyraroxrciry ar Carbiae PriNcieLes
Tala-
Dixk- Jiluvon
plaue assiy,®
sy (D,
Cowml. Nrrueiuee [N 5 o,
Straphanthidin I, Ri = Ri = R, = e = H: Ry = Ol 140 0. 11
“,‘5 = CHO
Convallatoxin I, R = L-rhamnose: Ry = O}f: Ry = CHO; SO00 0. 002
Ri= Ri= Re = H
K-Strophanthin-g I, I = ghicose~-cyrnarose; Ry = OH; Ry 1500 0055
CHO; Ri= 1y = Ry = H
Ouabain I, Bi = p-rhamnose: Ry = R, = 1L = O 1500 0,024
Ry = CH.OH; Ry = H
Digitoxigenin LI =R = R, = Ry = Ho= 11 R = Cll; 100 0,078
Digitaxigenin s-acetate I, Ry = CH,CO: B, = Ri = Ly = B, H; 1530 011
Iy = CH;,
Citoxigenin I, i = Ry = Ry = R = H: Iy = CH 40 10N
Ry = OH
Oleandrigenin I, i = Ry = I, = Ry =11 By = ('Hy 160 (.05
Ry = CH,CO.
Oleandrin I, R = vL-oleandroxe; Ry = Lo = Ly = H: (100 0015
Ry = CH:;: R = (,.‘H;,(:(,)g
Telacinobufagin I, By = H; Ry = CH, 00 0.02
Hellebrin 11, Ri = glucose-i-rhamnose; Ry = (CHO K000 (. 006
Cinobufagin 1L R =H SO0 0.028
Cinobufatalin IIL R = OH 800 0.¢63

w Nee ref, 4. * Nee ref. 3.

the solvent system : water—ethanol-1-butanol-Skellysolve 13 (10:1:
8:7); the vohime of each phase was 30 ml.  After distribution, the
contents of tubes 5-18; containing mast of the activity, were com-
bined and evapurated in vacuo. The residie (13.3 g.) was dis-
salved in 20 ml of ethylene dichloride-methanal (1:1) and applied
to a cohumn of 350 g. of silicic acid. The column was ehited in
25-ml fractians with 1230 ml each of ethylene dichlaride-neth-
mol (9:1) and ethylene dichloride-methanal (3:1).  Fractions
41-89, which contained most of the activity were cambined and
evaporated ta dryness #n racuo.  The residue (3.9 X 10% Bi.) was
subjected ta a 600-transfer countercurrent distribution between
the two phases of the solvent system:chloraform-acetone-water
(1:2:2); the valume of each phase was 10 ml.  After distribution
the cantents of tubes 411-460, which contained the activity, were
combined and evaporated in vacuo almost to dryness.  On caaling,
the concentrate deposited crystalline material whicl, on erystal-
lization from acetone-water, vielded 452 mg. of convallatoxin,
m.p. 228-231°, identical with an anthentic smnple vf convallatoxin
(melting point, mixture melting point, ultravialet, infrared, and
LT, spectra).

Anal. Caled. for CoHpOwe C) 63.24; 1, 7.6, Pomd: ¢
62.05; H, 7.94.
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During the course of rontine testing, it was noted
that 4-bromobcenzenesulfonamide exerted a potent
anticonvulsant effect as measured by protection against

maximal clectroshock (153) scizures, thioscmicarbazide
(TSC) lethality, or strycehnine (Stryeh.) lethality. The
availability of many closely related componnds sug-
gested a nnique opportunity to explore the relationship
between chemical strnetire and activity.  The present
report details the synthesis of several new sulfonamides
and the pharmacological study of the entire series.

Results and Discussion

The LD and anticonvulsant data obtained in these
studies are detailed mm Table I. Iixamination of the
data on effects of 4-substitution (compounds 1-16)
reveals a wide varation between anticonvulsant activ-
ity and lethality.  The most toxic compound (13) ix
devold of anticonvulsant activity. The four most
active compounds (3-6) arc active in all three test
procedires.  The TSC and Stryeh. tests do not dis-
criminate among these fonr agents; however, 118 re-
veals the arder CV; > Br Cl > 1. Further, it is
clear that, in terms of ratio of activity to lethality, the
+-bromo compound 1s the most effective agent.  Snb-
sequent studies of the effect of vartation in snbstitution
on the snlfonamide N were carried ont ntilizing the 4-
Brsubstitntion.

The study af N-substituted compounds (17--34)
reveals that witroduction of simple monoalkyl substit-
uents does not abolish activity but, in general, inereases
toxicity.  When the snbstituent is n-butyl or larger
(25-30), activity 15 generally lost.  With the exception
of dimethyl (31), the disubstituted compounds (32-34)
are inactive i the anticonvulsant tests.  This pattern
of activity snggested that the activity of these com-
pounds might be the result of bilotransformation.
Studies designed to elarify this hypothesis are reported
by Smith, ef of, 1o a subsegnent manuseript.

Experimental

Methods.---All experiments were carried aut in Carworth
Farm male wmice weighing 20-25 g, Toxicity was determined
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TabLe I
S'I‘RL'CTL'RE, LETHALITY, AND ANTICONVL'LSANT AcCTIVITY OF SL’LFONAMIDES
S
SOZN\
X R,
Method
of LDso, PDsy, mg./kxz. PDs, mg./kg. PDs. mz./keg.
No. prepn. X R R: mg./kg. E.S. T3C Stryen
1 a H H H 1000 89 (67-118) — —
2 b 4-F H H 562 113 {85-149) — —
3 b 4-Cl H H 233 45 (34-59) 100 (60-166) 225 (169-299)
4 b 4-Br H H 1000 36 (33-40)° 65 (35-77)° 167 (143-196)°
5 b 41 H H 933 62 (30-77) 70 (55-114) 146 (109-193)
6 d 4-CF, H H 533 23 (18-29)° 79 (34-118) 178 (116-274)
7 a 4-COOH H H >1000 — — —
8 a 4-NH, H H >1000 — — —
9 a 4-OCH; H H >1000 142 (127-157) — —
10 a 4-CN H H 630 28 (18-43) — —
11 a 4-CH, H H >1000 142 (127-157) — —
12 e 4-COCH;4 H H >1000 — — —
13 ! 4-CH.CN H H 100 — — —
14 g 4-80,CH, H H 767 — — —
15 h 4-8OCH;, H H >1000 146 (100-192) — —
16 i 4-8CH;, H H >1000 — — —
17 f 4-Br H OH 1000 45 (34-39) 159 (127-199) —
18 ! 4-Br H OCH;, >1000 126 (101-158) 200 (148-271) —
19 i 4-Br CH; OH 562 — — -
20 j 4-Br H CH; 562 56 (42-75) 89 (56-140) 126 (100-158)
21 k 4-Br H CH,CH, 362 45 (30-67) 114 (91-142) 132 (119-147)
22 k 4-Br H CH,CH.CH; 362 77 (47-108) 178 (122-259) 159 (111-228)
23 f 4-Br H CH,CH=CH, 178 56 (42-75) 112 (82-153) —
H
24 k 4-Br H CH<SH: 562 50 (37-68) 112 (85-149) —
25 k 4-Br H CH,CH.CH,CH, 562 — —
26 i 4-Br H CH,CH, >1000 — — 200 (148271
27 l 4-Br H CH,CH.CsH; >1000 — 159 (105-240) —
28 m 4-Br H /N >1000 — — —
N=
29 f 4-Br H l\f 237 _ _ _
30 f 4-Br H —CN >1000 - — —
31 J 4-Br CH, CH, 1000 89 (67-118) 126 (101-158) 200 (148-271)
32 j 4-Br N > >1000 — — —
33 n  4Br N o >1000 — — —
—
34 f 4-Br N NCH, 562 — — —
A

@ Comumercially available (Eastman Kodak Co.).
¢ H. L. Yale and F. Sowinski, J. Org. Chem., 25, 1824 (1960).
Blank, F. A. Farina, J. F. Kerwin, and H. Saunders, J. Org. Chem., 26, 1551 (1961).
C. Cesnik,and M. A, Root, J. Med. Chem., 6, 60 (1963).
E. Smith, J. Am. Chem. Soc., 45, 2697 (1923,
Jones, J. Am. Chem. Soc., 47, 3054 (1925).
and M. I.Kabachnik, Tetrahedron, 19, 357 (1963).

as previously described.!

Groups of six mice were tested for

b W. Leuz, Ber., 12, 580 (1879).

¢J.B. Wright, U.S, Patent 3,041,331 (1962).

© Weighted mean of multiple determinations.
/ See Experimental. ¢ B.
R F, J. Marshall, M. V. Sigal, Jr., H. R. Sullivan,
i H. Burton and P. ¥. Huy, J. Chem. Soc., 604 (1948).
kW, Ssolonina, J. Russ. Phys. Chem. Soc., 31, 643 (1899).
m T, A, Mastrukova, Yu. N. Sheinker, I. K. Kuznetsova, E. M. Peresleni, T. B. Sakharova,
»J. 8. Shupe, J. Assoc. Offic. Agr. Chemists, 25, 227 (1942),

i C. 8, Marvel and F.
"'W. H. Carothers and G. A,

against strychnine lethality was tested by injecting strychnine

anticonvulsant activity by intraperitoneal injection of compounds
suspended in 0.259% aqueous methylcellulose in doses spaced at
0.3 log intervals from 200 mg./kg. Tonic extensor seizures were
induced using a 60-cycle 23-amp. current for 0.2 sec., delivered
through ear-clip electrodes (Hans Tech Apparatus). Protection
against the tonic extensor component of the seizure was utilized
as the end point. Thiosemicarbazide lethality was tested by
injecting the test compound immediately prior to the injection
of thiosemicarbazide (Eastman), 20 mg./kg. 1.p. Protectiun
against lethality 4 hr, after TSC was the end point. Protection

(1) G. A. Youngdale, et al., J. Med. Chem., T, 415 (1964).

sulfate, 3 mg./kg. i.p., 30 min. after the test compound. Lethality
was assessed 30 min. after strychnine administration. For
each test the protective dose-30 of the compound was computed
by the method of Spearman and Karber.?
4-Cyanomethylbenzenesulfonamide (XIII)—A mixture of
39.6 g. (0.3 mole) of p-aminophenylacetonitrile’ and 102 ml. of
concentrated HC! in 300 ml. of acetic acid was stirred and main-
tained at 0-5° during the dropwise addition of 22.8 g. (0.33 mole)

(2) D. J. Finney, '"3tatistical Metlhodology in
Hafner Publishing Co., New York, N. Y., 1952, p. 524,
(3) R. Pschoor, C. Sydal, and W. Stéher, Chem. Ber., 85, 4400 (1902).

Biological Assay,”
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of NaNO. in 56 ml. of warer. To the resulting <olution was then
added a solurian of 80 g. of 8O in 2401l of acetic acid 10 which
had been added n solutian of 12 g. of cupraus chlaride dihvdrate
in 21 ml. of water. The mixtire was stirred for 1 hr., then poured
mta an excess of ice water. The precipitared vellow solid was
separated, washed with warer, then ndded 10 210 ml. of con-
centrared NHyOH.  This mixiure was stirred for 1 hr. and al-
lowed 10 stand cvernight.  The resulting =olid was recrysiat-
lized from ethuanal 10 give fine, yellaw needles, 1.1, 101-101°,

Anal. Caled. for CHNLGOS: C, 48,070 H, 4.11: N, 14,18
N, 16.34. Found: C,49.13; H,4.69: N, 13.71: N, 16.24.

N-Hydroxy-4-bromobenzenesulfonamide (XVII).—A cold sohi-
tion of 11.5 g. (0.31 g.-atom) of sodinm in 150 ml. of absolnte
ethanal was added, a1 such a rate that no hoiling ocanred, to a
stirred, hot solution of 32.5 g. (0.47 mole) of hydroxylamine
hydrochloride in 12 ml of warer.  After the addition, NaCl
was renoved by filtration and washed with 150 ml of absohite
cthanot.  The stirred filtrate and washings were then 1reated,
portionwise, witll 36.2 g. (0.14 mole) of 4-bromohenzenesutfonyl
chloride, stirred for | hir., then evaporated inder reduced pressure.
The residne was extracied with ether and the eiler sohirion wis
evaporated.  Recrvsiallizaion from water gave 15 g, (4290 of
white prisms, ngn, 146-147°,

Anal. Caled, for CHBrNOWS: €,
31700 N, 4560 8 1272,
G172 N, 5080 8, 12,84,

N-Methoxy-4-bromobenzenesulfonamide {XVIII}.—A sohi-
to of 8.8 ¢, (0.22 mole) of NaOH in 100 mb of waier and 130
kb of ethanol was (reafed with 16.6 g. (0.2 male) of methoxy-
amine hydrochloride and 25.6 g. (0.1 mole) of 4-bromolienzene-
sutfouyt chloride, then stirred and heated under reflux for 2 hr.
The cooled mixture was poured into 2.5 L of ice water and the
jrecipitated solid was recrystallized from agueons ethanot (o
give INS g, (704 of white needles, m.p. 98-100°.

Anal. Caled. for C;HBrNO,<: C, 31300 H, 35.03:
S0.030 N, 5260 8, 12,05, Found: ¢, 31.55: H, 3.12:
19905 N, 5120 812231,

N-Methyl-N-hydroxy-4-bromobenzenesulfonamide (XIX).-
This substance was made by the same methad nsed for 18
abave, using N-methylhydroxylamine hvdrachloride.  Recrystal-
lzation from nqueons ethanol gave 11.0 g. (4197 Y of white needles,
n.p. 122-124°.

Anal, Caled. for CiHBeNOWS: G, 31090 H, Lo Br,
50,03 N, 5.260 N, 12,05, Found: ¢, 31.62: H, 35.14: Br,
20.9%; N, 5300 8, 11,25,

ANGN: H, 140:; Br,
Faund: ¢ 2854 H, 139, B,

Vol. 8

N-Allyl-4-bromobenzenesulfonamide { XXIII).---A mixture of
114 g (0.4 mole) of allvlamine and 235.6 g. (0.1 mole) of the 4-
bromuahienzenesulfunyl chlovide in 350 il »f henzene was stirved
for 1 hir,, then evaporated mnder rvedueed pressure. The dark
residie was (riturated with water and reerysratlizarion frou aqie-
ous ethunol, using Dareo G=60, to give (5.8 g0 06101 o0 whine
necdles, nep. G4-65°.

dnnd. Caled. for CyHpBerNoOWSN: ()
NGO04 N, D07 N el Found:
AN650 N, H.00: N, 1.4,

N-(3-Pyridyl)-4-bromobenzenesulfonamide (XXIXj. - A
lixinre of 25.5 g. (0.1 mole) of 4-bramobenzenesulfonyt chitoride,
INN g 0.2 nole) of S-aminopyridine, and 350 ml of water was
broght to a boil, then allowed to cool and stand vvernight.,
The precipitaied solid was recrysiallized from agueons acetone,
using Darco G=61), 1y give 14 g (454, of white ervatals, mop
INT-INNC,

el Cabledl for CuHLBeNLOLS ) 420080 H, 2000 Br
250520 N, R05: = 100 Fonnd: ¢, 42270 HL La6: Br,
25,660 N, 847 X T00N

N-(4-Pyridyl)-4-bromobenzenesulfonamide (XXX)--Thix
subistanve was prepared in the smne manner as 29, using 4-
aminopyridine.  Reervstallizanion  of  the  precipitared  solid
{row aquems dimethylforiamide gave 13 g i4347) of whire
plites, 1p. 325-526° dec.

Anal. Cated. for CoH,BrN,O8: €, 420 H, dut: Br,
25,520 N, X053 08, 10240 IPound: €. 42560 H. 2760 Br,
A5.41: N, 87 % 100,

N-Methyl-N-(4-bromobenzenesulfonyl)piperazine (XXXIV :.-
A mixture of 22w (122 mole) of N-methylpiperazine, 550 it
of benzene, and 25.6 g (0.1 mole} of 4-bromobenzenesulfony!
chloride was stirred for 4 hr., dihited with 300 b of beuzenc,
washed with 120wl o 107, agueous NaOH, dried (MgR0,
and evaporated.  Recryvsiallization of the residie fram absohne
erthanal gave 28,8 g. ¢ 759, 1 of white needles, m.p. 1551547,

Anel, Caled, for CaHGBrNO8: ¢, 410550 1, 474 B
2503 N, XIS oS 10ns. Found: CLo4n.02: Ho 4640 Bry
25,05 N NN NN,

Sl4 HL 5650 Br
50450 1, 5.2 Br,
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New Compounds

Some 2,3,6-Trisubstituted Quinazolones

K. Kisnor, R. C. ARoRA, aND SURENDRS R Parvan!

Departinent of Pharmacology and Therapealics,
K. G. Medical College, Lucknow Univecsily, Lucknow, Tnd

Recerved Napember 2, 148

In a xeriex ol ring-substituted benzytamines synthesized with
regard to all possible electron distribution in the benzene ring
by indietiun and resanance, Zeller? reported that m-iodobenzyl-
amine was found to be 2-3 times better as a substrate for beef
liver inanoamine uxidase than benzylamine. We have now syn-
thesized =ome lodu-snbstituted guinazolones fram aliphatic and
as well ax aromatic amines in continuation af our work on the
synthesis of 2,3-disubstitnted quinazolones.? Siuch quinazolones
have heen reported to possess hypnotict and anticonvnlsant’

il) The authors wish to express their thanks to Professor T. R. Govin-
dachari, Director, Ciba Research Laboratories, Bombay, India, for tle
wicroanalyses uf the comywunds anl ty the State Medical Research Connuil
U, P for a reseacel graut arl providing o research felluwship 1o R CL
Arora.

(20 1AL Zellee, chwe, N1 Aead. Ser, 107, 811 (hwen;,

(3 K. Kisbor, R Kilmar, amt S, R, Pavwmar, /. Med, Chem., T, 831
(1u64).

properties.  In the present study, 3,3-disubstituted G-indoyuin-
azalones were svnthesized following the method of Bagert, ef ol

Experimental’

Quinarzolones, General Procedure.-—Lodoacetanthrauil tm..
150-154°) was =vuthesized by refluxing 5 g. of 3-iodoanthranihic
acids with 30 ml. of acetic anhydride for 1 hr.  After dixtilling
the excess acetic anhydride, 6-iudoacetanthranil separated o
as a <olid mass in 60-65"; vield (Anal. Caled. for CeHJINO.:
C, 37.6; H, 2.00: N, 48, Found: C, #7.1; H, 2.0; N, 448,
and was nsed withont further purifieation.  Molar proportions of
(-iodaacetanthranil and the appropriale amines were mixed
together for the preparation of ¢ninazolones as reported earlier.s
The 2,3-disnbstitnted 6-iodogninazolones, summarized in Tahle
I, were characterized hy their sharp melting points and by
analyses.

[4) M. L. Gujral, R. P, Kohli, and P. N. 8axena, J. Adssoc. Physivians, 11
29 (1955).

3 M. L. Gujeal, IV N, Spsews, aed Re L Kolliy, Zndian J. Ved. fes.
46, 207 {1371

61 T. A Williamsou su lletecocyelic Cowmpounds,” Vol . R CL
Flleyfiehl, Fad.. Juhn Wileyr sl Sons, Ine., Lomdon, 1957, pp. 324-3746,

(71 Melting puiurs weve taken in a capillary tube aml ave correcanl.

«8) (.1 Klemme aml ). H. Hunter, .J. Org. Chem., 5, 227 (1U4{hH.



