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04-05° (lit.w 96°), after two crvstallizations from EtO-heptane
(Darro).

6-Methoxyanthranilonitrile (IT1i),-—-Dinitrobenzene was con-
verted into 2-methoxy-6-nitrobenzimitrile by reaction with KON
in refluxing aq MeOH.2* Reduction of the nitro compd with
SnCly, in HCL at 40-30° gave a 507 vield of HTi, mnp 141-143°
(1.1 141°) after several vrystallizations with the aid of Darco,
first from Et,0~heptane, then from AcOII-11,0, and finally from
1 OT.

Synthesis of 2,4-Diaminoquinazolines. Reaction with Cyan-
amide (Method A). 2,4-Diamino-6-chloroquinazoline (Ile).
Anopen pear-shapen flask containing a mixture of 0.5 g (0.00327
moly) of IHf, 0.5 g (0.0119 mole! of rrystalline cvanamide,
and 2.0 g (0.017 mole) of pyridine: HCl was iinmersed in an oil
bath preheated tv 180°.  With the formation of a clear melt, the
internal temp rvose rapidly and reached a max of 164° befire
subsiding gradnally. At 150° the flask was removed from the
bath and allowed to cool. The partly resolidified melt was
trittrated with 10 ml of 9547 TitOH until all the gummny material
dizsolved and only a vellow powder remained. The latter wax
filtered, washed with Et.0 in order to rembve any unreacted I1f,
and digested with 30 ml of boiling H.O.  After removal of an
insolible residue, the filtrate was basified with 100 Na.C(),,
and the gelatinons ppt was collertel], waslied dropwize with colil
H.0, and erystallized from H,O (Darvo); vield 0.27 g (370, &
Two more crystallizations from MH,0 (Dareoy atforded analyti-
cally pure vellow needles, mp 269-271.5°.

Reaction with Cyanoguanidine (Method B). 2,4-Diamine-7-
methoxyquinazoline (I1i).—A vold =olution of 1.0 g (0.0067 nole)
of TITh in 40 1l of Et:0 was treateld with ry 1ClL and the ppt
was collected, washed with Fit.0, and dried i racio (0 give

2 N, Rassell amd WLt Tebliens, 1 "Organie Syvitheses,” 1°6H, Vol
T, Witey, New York, N. Y., 1045, 11204

(207 We are grateft) 10 (he Nwierits Cyapamid Co, Boaud Hrook,
N. L for supplying ay wich a sample 6f crysiailine eyanamide.

Sy, of af.

1.2 g 964 ) of IIh-HC mp 176 179°.  An open pear-shaped
flask containing a mixmre of this material and 0.55 g (0.0065
mole’ of evanognanidine was inmmersed in an oil bath prelieated
to 165°. The internal reaction temp wis malntained at 158
164° for 10 mun. The fmserd solid was dissolved 11025 mil of hotling
[1.0, and the solution was coolerl below 10° and basified with
coned NaOH.  The gnnuny yellow solid was filtered sudd washed
with I5.0 to remove mreacted TITh, awd the residue was erystal-
lized from 10 ml oI TLO Y Dareo); vield 0.3% @ (31, mp 250
231°0 Repeated crystallization from 1LO Tarnished the nunlvii-
cal samiple, vellow needles, mp 229--250°

Reaction with Guanidine (Method . 2,4-Diamino-7-
chloroquinazoline (IIf}.--Tv a salntion of 0.37 g (0.0069 mole) of
NaOMe in 12 ml of 2anethoxyethanol were added successively
0.63 g (0.0066 mole v ot gnanidine - [ICT and 0.5 g (0.0033 mole) of
Hle. The mixtie was refluxed with magnetiv stivving for 71 .
NaCl was remuoved from the o renciion mixture by filtrarion
and the filtrate was evapl to dryvness nmler rednerd pressive.
Thee residne was tritneated with (0 ml of B0 16 remove me-
reaetd =tarting nnerial, e, Crystallization of e 1it0-
insoluble residue from 25 ml of H.0Q ¢Dareot alforded eolorlss
nertlles, which were ngain tritiented with 10 ml of 1960 vield
0.058 g (0000 An analvtieal <ample, preparvetl separatoly e
methad A and crvstallized 55 thes from O, melted ne 2205
20059,
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Synthesis and Activity of Some 3-Aryl- and

3-Aralkyl-1,2,3,4-tetrahydro-4-0x0-6-quinazolinesulfonamides
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A series of J-aryl- aml B-avalkyldi- ol -tetrahyvdro-t-oxo-G-gqninzoline=ulfonamitdes Turve bren svuthesized

aml tested for pharmacologival activity.

The high biological activity of some benzothiadi-
azines! and  2-alkylquinazolinones? prompted us to
investigate a series of 3-aryl and 3-aralkyl di- and
tetrahydro-4-oxo-6-quinazolinesulfonamides.  The coni-
pounds chosen for study are illustrated®® by the general
formula I where R, R’, R”/, Y, Z = H, alkyl, arvl
aralkyl, R””" = aryl or aralkyl; R and R’ may also be
nbsent (1,2-double bond).

The niost interesting compounds, from a pliarmaco-
logical point of view,3¢ were those in which the hetero-
evelic ring was saturated. So far the most promising

(1) K. H. Beyer and J. X, Baer, FPhurnuscol. Kev., 18, 517 (1961).

(2) (a) J. R. Cummings, L. M. Lipeliuek, and E. H. Stokey, Fed. Proc..
21, 429 (1962); (b) R. H. Seller, M. Fuchs, G. Onesti, C. Swartz, A. N.
Brest, and J. H. Moyer, Clin. Pharmacol. Ther., 8, 180 (1962).

G3ogo LoV Rbherty, UL 8! Paleal 3,360,018 {Dec 26, 1967); (L d,
Liolair, féharmocologist, 10, 162 {1968); (o) k. Delair, I'. Kaiser, 3. Van-
Deninmirg, A, Borrelli, R. Lawlor, R. Panaseviceh, and J. Yelnosky, .1rch.
Int. Mhormacodyn., 177, 51 (1464).

SReyveral of the sompomuls have been Tomunl to br potent dinveties.
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of the ompounds tested 1s 7-chloro-1,2,3,4-tetralhy -
dro-2-methyl-4-nx0-3-0-tolyl-6-quinazolinesulfonaniidr
(metolazone) which is a potent, virtually nontoxie
Huretic and nutriuretic. The compounds wrre pro-
pared in several ways; initially the unreduced precursors
were reduced with NaBH,AICl; mixture® tvpical
examples being tllustrated in Scheme 1.

by I, Colien, B, Kilarbere, 10 R Viawghan, J. cnee. Chem, Sove,, 83, 2701
1960).
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Route a in Scheme I gave the desired amido acid IV
in reasonable yield when Y and Z = H, but when Y =
CH;, dealkylation occurred on oxidation of III. The
N-methylsulfamyl compound could be obtained by
route b, but the chlorosulfonation step proceeded in
very poor yield (ca. 109%). The last two steps of
Scheme I proved to be quite time consuming and gave
only fair yields. Consequently other more satisfactory
procedures were worked out. These are outlined in
Scheme II.

The intermediate alkylamino acids VII in Scheme I1
were prepared niost conveniently by chlorosulfonation
of 2,4-dichlorobenzoic acid, treatment of the resulting
sulfonyl chloride with cold aq amine to give the dichlo-

rosulfamyl acid, and finally by heating this acid with
the appropriate alkylamine, according to Sturm’s
procedure.®? Two methods were used in the preparation
of the amino amides IX, The appropriate isatoic
anhydride VIII was treated with the desired amine,
either neat or in pyridine solution, or the dichloroamide
XTI was treated with an excess of the amine at 60-100°.
The latter reaction gave some replacement of the 4- as
well as of the 2-Cl, but the impurity could usually be
separated by recrystallization. The isatoic anhydrides
VIII were prepared in almost quantitative yvield by the

(5) K. Sturm, W. Siedel, R. Weyver, and H. Ruschig, Chem. Ber., 99,
328 (1966).
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QUINAZOTINONE DERIVATIVES
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Method aml
9% vield

L(81); L(80)
15(5Y); L(66)
LE(70); 1.(60)
E(48)
E(60); (56)"
I5(60); L{403
M-1 0.5 hr (95)
G(AS minj (44)
E(36)
142
1°(56)

FO7)

IMS1

F (95 nmorphons
44 crysiallinn)

K(44)

G{A2 min) (88

E{50)
F(40)

(GTAZ0 min) (65)
13(39)
[S1)
(91
G{AGO miin) (85
F75)

BON)

NiHY))
K56
IKt62)
K75}
L(GS)
K(7H)

(G(A25 hirj (82
L]
Kt63)
15165
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K(40)
K(R2)

E(57) (sulfate)
(A0 min) (20)
EG9)

1.(26)

GHAS L) (DU)

15(62)
G(A2 min) (67
E B3
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Recrystallization
solvent

EtOH or n-BuOH

EtOH

EtOH

Et‘OAC—CeHM 4:1

EtOH

EtOH

EtOH

EtOH

EtOH

THF-CsHs 1:4

EtOAc, then
MeOCH.CH.OH

CHCI, then pptn from
i-PrOH with Et,0

EtOH

EtOH—HzO 5:1

MeOH

Dissolve in EtOAc,
pptn with 2 vol of
Et,0

EtOH

EtOAc digestion

EtOH

EtOH
DMF-H:0 2:1

CH;0OCH.CHOH-H-0
2:1

HOCH,CIL.OI1
EtOH
EtOH

CH,OH

EtOH

Digested with THF,
then with C¢Hs

EtOH

EtOH

EtOH

EtOAc

EtOH

HOAc

Digested with hot
CH:OH

H.0

EtOH

EtOH

CH;0CH,CH.OH-
CHCl; 3:1

CH;OH

EtOH

HOCH.CH.OH

Mp, °C
252-254
250-253.5
238-240
241-243
163-165
316-318
264-267
234-235
221-224
145-153
199-201

147-150

135-137
223-227

256-258
193-195

247-251
163-166

238-240

216-218
291-283
261-263
163-165
204-205

140-155
amorphous
281-283
271.5-2747
258-260
241-243

305-307
269-273

134-135
302-303.5
257-260/.9
232-234
222-236
345-3477
294-295

257 dec
148-151
261-263
273-276
257-259 dec

279-287
205-210
305-306

Empirical
formula
CisH1sCIN:O58
CisH14CIN; 048
CiH sCIN;O48
Cz[H[gCleoss
CiHsCIN;O48
CisHisCLN;O;58
C]eH] 5CI2N3038
Ci7H15CIN;0;8
C]gHzoCleoss
Ci9H»CIN;058
CaosH2CIN;O58,

CisHirCIFsN; 048,

C|3H20C1N30382
C] eHmClstOsS

CisH1;:CLN;058
CisH14sClN;0;8

CH1CIN;O58
CyHyuCIN;OS8

C1sH2CIN;058

C;H14CIN;0;8
CoH2CIN;O58
C]'[H]sClNaOsS
CsH1sCIN;048

C]gHI 9BI‘CIN303S

CisH)sCIN;058
C] eHHCleOsS
CnH]eClNgOsS

C2OH2OCIN303S

C[aH]sCleFSOSS
C\sH,, CIF3N;048

C,sH2CIN;058
C[aH]eCleoss
C,sH/:CIN;0,8
CieH eClNgOgS
C]stoCleOgS
C:H 1 ClaN 3058
C\¢H13CLN;058

C20H25CIN,OsS
C|7H|gClN304S
C7H sCIN;0,8
Ci71H1sCIN;058
CisH15CINLO5S,

C eH]eCleoss
C|5H|3012N3803
CieHiCIN:O4S
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Tasue I
Connl R R’ R*
47 11 C'H; H
48 H I1 11
40 T, H 11
3 Gel1,CH . 1l 11
By 18 1 H
%] H Gl 11
54 1 CeH CHLOC, 1
b5 11 HOCH. 11
50 ChH,CH CH, 1
5y CI1y
N 11
54 11 D‘ 11
[§10] 1 D_('H - CI1:
51 11 CI1, 11
62 Il 0
633 1 Cll, 18
64 I8! H 1
65 1 CH, I8
66 CHCL.
67 H Cl; I
6% (CHa 1N Me. CH, 11
0" Csl1,.CH. 1 CTH,
70 1 1 o
71 H 11 —\
1]1“—:\\#/
72 CH.CH.OH 11 CHy

« Dinretic activity: (=) very slight activity:
activity approximately equal to hydrochlorothiazide;

between the 1 and 2 position.

patent 14021, ¢ Frenvh patent 1500-N (1962).

action of an excess of COCL: on the arylamino acid V11
in glacial HOAec. The dichloroamides XI were
prepared in good yield by reaction of the acid chloride
X with an excess of the desired amine at ambient tem-
perature; usually little or no replacenient of nuclear Cl
oceurs under these conditions.

The resulting aminoamides IX could be cyclized, in
nmany cases, by both acid- and base-catalyzed addition
of the appropriate carbonyl compound. However, the
best results were consistently obtained with strong acid
(e.g. Ho80,) catalysis in glacial HOAe, either at room
temperature or at reflux, depending on the individual
carbonyl compound or acetal. Acetals generally gave
better results than aldehydes, while ketones worked
better than ketals. Most of the aldehydes, ketones,
and acetals reacted rapidly with the amino amides.
The only exception was cyclopentanoiie, which required
a much longer reaction time than did most of the other
carbonyl compounds, including c¢yclohexanone.

An indirect method was generally used to make
compounds with an unsaturated substituent in the 2
position (such as vinyl, allyl, propargyl, etc). The
2-nllvl compound, for example, was readily prepared by

{+) slight activity;
(++++) activity greater than that ol hydrochlornthiazide.
debenzylation of 1-benzyl derivative with 57 Pd-C in MeOH at 60 psig.
¢ Produrt routained 11¢¢ of 2-bromomethyl compomml.
urt not analyzed sinve it was unstable, losing some HBr on standing or reerystallizing.
" The reaction was rin in DMF under Q0. instead of in AcOH.

STy, of of,

(Contirel)

3y
N
AMethot and
R 7 e violl
2-CH-4-CHOC N Yy
2-CLHLChIH, N1l 1040
2-CHLCyl Nl 1565%)
2-CHLCl NI 157
2,4,5-CCHOC T Nl Fctoy
2-CH1L,CTH, NHCOCH, (G534
2-CHCell, N o4y, {72
2-CHClH, NHa» GOATD mimi (19)
2-CH3CoH, NH, tROF
2-CHyCl, N{CIHy). 1(74)
..).b((]{ly ‘(II:; NII_- K(H-'),'
2-CTH.CH, NIl K
S-CHLCIT, Nl NMid2y
2-CHLCRI NI, It
CyHLCH NIl 114t
2-CHLCyIT, NI Adtihn
2-CLITCuI NI In(G0)
CeH. NIl (505
2-CHLCel NCllyh F(42)
2-CHCely NH. K(607
2-HOCTLCeI T, Nl G (60
2-CHL,CRl NIl (21
2-CHL I N1CI, 196
= NI, YRR
(,'H
NII. 121
AHTUH,
2-CHLCIH, Nl IBESE

(+ 4+
* Catalytic
< When R and RV = (—~3, the tbmpommd i= mnsaturated
Analysis was correvt for the mixture. ¢ Pral-
Ir was in arcord with stravtare, 7 Jupanese
The solvent was evap-

(++) acilvity approximately enqual to chlurothiazide;

tlehyvdrohalogenating the 2-(3-bromopropyl) dertvative
with 1,3-diazabicyvelo [4.3.0]-5-nonene.$

Nmr studies of some 2-alkyl-3-o-tolyv] derivatives
indicated that therev is considerable sterie interaction
between the two substituents. 7-Chloro-1.2,3 4-tetra-
hyvdro-2-methyvl-4-oxn-3-0-tolyl- 6 - quinazolinesulfonam-
ide has two doublets for the 2-Ale group and two
quartets for the 2-H group when the spectrum i~ run at
room teniperature. At 70° the doubling effret ilis-
appears aund the vxpected doublet and quartet are
observed. Thix temperature effect” is evidence for
hindered rotation about the N aryl bond at the 3
position due to the steric intereaction of the o-Me and
the 2-Me, Nornial peaks are obtained for 7-chlo-
ro-1,2,3 4-tetrahydro-2-methyl-4-ox0-3 - phenyl- 6 - quin-
azolinesulfonamide where the absence of the o¢-Me
permits free rotation of the Ph ring. 7-Chloro-1,2,3,4-
tetrahydro-2,2-dimethyl-4-0x0-3-0~tolyl - 6- quinazoline-
sulfonamide has two peaks for the geminal Me groups

(6) H. Oediger, H.-J. Kallie, I'. Moller, and K. Eiter, Chem. Ber.. 99,
2012 (1966).

(73 T. 1L Spldall wod 90 N Pyobasks, .
FHi66),

Amer. Chent, Ser,, 88, (172
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Recrystallization Empirical
solvent Mp, °C formula
229-230 Ci:HisCIN;0,8

DAMF-H.0 2:( 283-287 C1sH,6CIN;058
202-204 CisH)6CIN;0s8

HOAc 193-195 CaHaCIN;O58
KtOH 232-239 Ci:H)sCIN;048
.\IGQCO—H;-O 2.5:1 243—246 C]gH]gClN304S
EtOH or CHClg 178-180 C]'{H]sCleOsS
EtOH 207-209 CyuH2CIN;O.8
EtOH 241-243 Ci¢H1sCIN;0,8
i-PrOH 183-184 Cas HasCINO5S8
ETOH 293—296 C]',H](;Cleoss
EtOH 278-282 Cu:H12CIN;0,8
EtOH 268-270.5 CaoH2CIN;0,8
IT-PI‘OH 216—2 I 8 Cz[H24ClNaoss
159 EtOH 216-218 CieH1sCIN;O58
PPtn from THF Wlth C[5H|201N304S

EtOAc

959% EtOH 270-275 dec Ci;H5CIN:048
95% EtOH 283-200 deC C[4H1201Nsoss
959, EtOH 250-253 dec C\sHCINO58
95% EtOH 248-241) dec C1sH,2Cl3N3058

959, EtOH 238-240 C\eH1CINSO,S

95% EtOH 289211 CyH,;:CIN:Os8 - HCI
95¢; EtOH 216-219 CuHaN,038
DMF-H,0 262-267 Ci:Hi;:CINLO:8
i—Pl‘OH 241—245 Cz[Hz;ClN40gS . HzSO4
95% EtOH 163-165 CisHyCIN:O48

orated and the thick oil was chromatographed on Si0, using 259 DMF in CHCl; as eluent.

on silica using 209, DMF in Et,0.

159, DMF in Et.O as eluent.
with structure,

which must be nonequivalent. The nonequivalence is
due to the restricted rotation of the o-tolyl group.?

The activities of the compounds synthesized in this
study, as well as their methods of preparation, are
indicated in Tables I-II1.

Pharmacology.—The diuretic and saluretic effects of
each of the compounds listed in Table I were assayed by
the method of Lipschitz, ef al.® Male Sprague-Dawley
rats, weighing 125-250 g were used. The animals were
allowed to equilibrate for at least a week in their new
environment before they were used in an assay. Dur-
ing this time they were maintained on Purina Labora-
tory Chow Checkers. Food, but not H,O, was with-
drawn 18 hr prior to testing. The animals were placed
in HNOswashed, distilled-H,O-rinsed, stainless steel
metabolism cages for urine collection following com-
pound and/or vehicle administration. In these experi-
ments 4 or 5 animals per dose and control, housed
individually in small stainless steel metabolism cages,
were used. Urine was collected under light mineral oil

(8) Lawrence Colebrook, Chemistry Department, University of Rochester,
Rocliester, N. Y., personal communication.

(9) W. L. Lipschitz, Z. Hadidian, and A, Kerpesar, J. Pharmacol. Ezxp.
Ther 79, U7 (1043),
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Analysis Vol Na K
C H C,N, 8 +++ +++ +++
C, H CLN, 8 ++++  F+++
C,H N, CL,S ++++ ++++ ++++
C, H, N, CL, 8 ++ +++ +++
C H,N,C, 8 +++ +++ +++
C,H N, C.,S8
C HNC,S +++ +++ +++
ClL, s
C H, N, Cl o+ ot o+
CGHNS ++ ++ ++
P ++ ++ ++
C H N, S
C,H N, C.,S - - .
C: H, N, Cl: S + + -
C.H,N,CL 8 ++ o+ +
C, H,N,CI, S ++ ++ +4++
C, H N, C,8 + + +
C,H,N,CIL8
C, H CLN,S8 ++ ++ ++
C, H,N, C, 8 + + +
C, H,CLN, 8 ++ ++ ++
C,H C,N, 8 + + +
C,H N, 8 - — -
C HCLN,S ++ ++ ++
C H,C,N, S ++ ++ ++
C, H CLN,S

 Crude reaction product chromatographed

i Made by acylation of sulfamyl compound with Ac;O in pyridine at room temperature for 6 hr.
¥ Catalytic debenzylation of 2-benzyloxymethyl derivative with 59, Pd-C in THF at 4.2 kg/cm?,
™ Ring closure in DMF instead of AcOH.

¢ Chromatographed on SiO, using
* 6-Cl replaced by PhCH.. 7 Not analyzed; ir in accord

for 5 hr. TUrine volume was measured, Na* and K+
concentrations were determined with a Perkin-Elmer
Model 303 atomic absorption spectrophotometer, and
Cl~ was measured with a Buchler-Cotlove chloridom-
eter,

The reference compound for the early series of experi-
ments was hydrochlorothiazide, and the doses for both
reference and test compounds were 0.1, 1, 10, and 100
mg/kg of body weight. After 7-chloro-1,2,34-tetra-
hydro-2-methyl-4-oxo0-3-0-tolyl- 6- quinazolinesulfonam-
ide had been well characterized and chosen for clinical
studies, it was used as the reference compound at doses
of 0.032, 0.1, and 0.32 mg/kg. In these experiments
test compounds were administered at 0.1, 1, and 10
mg/kg.

Test compounds and/or vehicle were administered by
oral intubation. Compounds soluble in 29, or less, of
0.2 N NaOH were administered in this vehicle, 0.5
ml/100 g of body weight. Those compounds not
soluble in 0.2 N NaOH were suspended in 49, pre-
gelatinized food-grade starch. All animals were saline-
loaded by the oral route at the time of dosing with 2.5
nil of 0.99 saline/100 g of body weight.
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Aminoamides

Cl NHR

v L
"NO.S (llT—NH—R"'
0

v
I'/
N‘v
AN Method and Recrystallization Empirical -——Diuaretic activity———-.
Compid R R 72 9 yield solvent Mp, °C formitla Analysis Vol Na K

3 2-CH,CeH, NIL B(64); C(59) DMF-IL0 5:3 202-294. 5 CrHLCIN;O8 ¢, 14, N, QL R - - -
4 CIL 2-CH,Csl, NH. C(37); DB DME-H;0 5:3 274-275 Cull1CINLO58 C,H, N, CL S g b bt
75 CsH:Cll, 2-CHsCs114 NH, B(48) IEtOH-H,0 2 5:1 225-227 Cay H5CINO,8 Cl
76 H 4-CICeH, NH, C(85) EtOH-11,0 2.5:1 203--205 Cl L CLN;O,8 f
77 H 2-CH;3-4-HOCsl 5 NH, C(42) 1-PrOH 287-28) CuHLCIN;O8 C, N, CLS
78 I1 2-CH,Cel1,ClI1, NH, C(70) Digested with hot. 275278 CipleCINO,8 C, 11, CI, N¢

LtOH
wn H 2-Cl13-3-ClCeH 5 NIi, C(80) 1utOT1 236239 CsH1i3CLN;O58 7
80 It 2-CH3-4-CH3O0Cs11; NH, C(h0) DMF-1H,0 5:3 242.-244 Cil1CIN;O8 H N, Cl, C/
S1 H 2-NH,S0,-5-CICsH; NH, B(al5 min) (154  CH;OCH,CH,OH- 295-297 dec Ci3111CIN,O5S, CH,N, CL S — - -

CHCl,
S2 H 2-N11LSO,Coll, NI, B1A15 min) (24)¢  CH;OCH.CH,OH - 316-318 dec Cy3l13CIN O, C N, CL s

Et,0~CeH,4
53 11 CsH., NI1i. B(65) DMPEF-H,0 5:4 227-230 CI1:CIN; 0,8 C, N, ClL s
84 H Csl1.CH, NH, C(64) DMF-11,0 5:4 Solvate 115 Cis114CINO,8 5, 1N, 1, 8

150

83 Cel1sCH, 2-CH,;CsH, NHCII; B{80); NH{HO) 22H-227 Cay 1H,,CIN,O,S C, H, N, Cl s
86 H 2-C,11,Cel14 NH., B(48) Digested with hot 260--262 CpllCINO,8 C LN, CLS

CH;O1
87 11 2,4,5-(CH3)sCell, NH. C(38) DMF-H,0 1:1 278287 CielTisCINGO5S C, N, CL S
88 H 4-Cl,CoH, NIL B(76) DMF-H,05:4 260.5-263. 5 CullLCINGO58 C I, N, CLS -
9 H 2-CH,Csll NH. B(93) 274 277 o CINGO,8 C M, N, O R + P
B0 CellCH. 2-CH,CsH, N(CHy:  D(42) EiOl 233-235 Coal134CIN;O58 CLs
91 (CHs)N not  2-CHyCel, NH, R(25) n-PrO1l 182-184 CatTCINGO,S LN, QLS - - T

RHN

92 I 2-CyH;0,CCyly NH, B(85) Digested with 262--266 CLCINO58 C, H, N, G108

Me,CO
93 H 2-HOCH.C,11, NH, MBo)w 950, EtOT1 223225 Cral14CIN;O S ¢, H, Cl, N, 8 = -
94 (CH,)aN Me, 2-CH,C1, NH, 1)(24) -PrOII-H,0 216-219 Cisl2CINLO,S ¢ I, CL N, R + -+ +
95 CH;CO 2-CH;CsH, NH, 65) 959, E1tOH 240-243 Cr1sl16CIN ;048 C, H,ClI,N, 8
96 H 2-Pyridyl NH, B(27) DMF-11,0 208-211 CHuCINLOS C H,CLN) S - - -
97 181 6-Me-2-pyridyl N1, 5(16) 95%, 15tOH 188191 Cal13CINLOS8 - HCL C H,CLN, 8 — - -
98 CH; 2-Pyridyl NH, B27) 959, EtOH 205207 CrsHy3CINLO5S ¢, H, CL, N, & =+ + 1-

268

CON ‘ST 104 ‘0LeT ‘Rastway)) mputowpe py fo jpudnof

# Diuretic avtivity: (=) very slighi activity; 40 slight activity: {44 ) nctivity approximately vgual o ehlorothiazide; (444 activity approximately equal to
thiazide; (44 ++) activity greater than that of hydrochlorothiaside.  * Contammated with a small smomnt of 2 4-dicmethytamino t componnd which is diffienlt to remove,
sulfonamitle was prehrated to 195° nnder 20: wnd the svlhition was added to enongh hot HsO to dissolvr the solvent and upon cosling precipitate the produet.
560 AcOH plus 109, DMF in CHClL. « Clrpmatographetl on 810, nsing 2550 DMEF v CHCl. £ Not anudyzed, ir 1= in accord with striucture.
niatographet! on S0 nsing 1577 DMV in Tt.0. * N: o ended 1188, fonnd 12,44, 7 (% caled 48.72) foumd 48,19,

Liyvdroehlors-
< "The aainobenzene-
* Chromatographed on SiO. using
v Realnetion of 92 with NaBlL'I'IIF. # Chro-

LGl HE

i e
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! + g’é\ Net changes in volume and ionie excretion compared
4+ + 1 g2 to control were calculated and log dose-response curves
z + - et were plotted for each parameter. Potency, on a weight
3 gi basis, was compared by measuring the horizontal dis-
32 4 + ! = g tance between the reference and test compound curves.
E Sz Cl— output has not been included in Table I since it
T < | n | E}% invariably paralleled Na* output.
L= g & Structure-Activity Relationships. i. Diuretic and
—gé Natriuretic Activity.—All of the highl}{ active com-
n §- éﬁ pounds have at least one H in the 2 position, a priniary
= m xR non by o SO-NH, in the 6 position and an ortho or para lower
s cT 5T0C g o alkyl- or CFs-substituted aromatic ring in the 3 position
ERA Z z Zzz7zZ 3 £5 of the quinazoline nucleus. The 1 substituent, and the
< g Y meE gL 2 Sk other substituent in the 2 position, may be either H or
S B 58 St s %“; Me; increasing the size of the substituent in either
%% position reduces diuretic .and na’m’ure’clc activity in
g E proportion to the increase in group size. An exception
5% ny Z42%3 €3 to this trend is the 2-7-CsH; derivative, which retains
EE ?; 2' e 2 o ; = 2 ,-\g the activity of tbe ‘2-;\Ie analog. Beplaglpg both H's in
282 3 % % TETQ = i; the 2 position diminishes renotropic activity.
g2 S m EX —EZZ E 4. The presence of an electron-rich group « to the 2
S S S8 SSSS S e position (e.g., 2-CH,OCH;) causes a very substantial
g'g drop in diuretic and natriuretic effects except in the
. 3 3 8 case of thGIQ-CHQSCH2CF3 anaIlog. .
o e o 25 F Removal of the o- or p-Me from the 3-aryl ring,
% ZE g ;\’3 2 f 3 § ggﬁ changing it to the meta position, or adding other alkyl
= 2 g b2 ddzo s =% ; groups to the ring all cause decreased diuresis and
88 A8 Aa8a8 & 7 § E natriuresis. Changing the Me group to a CH,OR or
4 :.: E% replacing it with an electron-withdrawing group greatly
= 2 gé reduces activity. Changing Me to Et has little effect
2 L5 % E _ i—ig if the 2 posi’gion is unsgbstituted., but causes a sub-
= é = o= kE o - = T?g vz stantial d_rqp in renotropic effect with an alkyl group in
z 32 iz 3 EZE 2 S gé’i the 2 position. _ N
E :j) é’ 53 2o = = £2 o Sepa.ra’olon' of the aryl group in the 3. position frqm
=z g < - = = £33 the qulnazqhne.nucleu.s _by an alkyl. bridge resu'l’cs in
-0 = S 2R 2 3 28 reduced diuretic activity. Changing the primary
*§§ 2 SO;NH, in the 6 position to either a secondary or
% - 203 tertiary amide reduces activity. Likewise, removal of
£z 2 7% 2¥3z% >z 25 the 7-Cl or replacement with an electron-donating
IRE g2 =2<23F S +353 group markedly reduces renotropic activity.
A Z’ZE ° ii. Kaliuresis.— K+ excretion generally parallels
B that of Na™, the most notable exceptions occurring in
3 ZwE the 2-Pr derivative. With the 2-¢-Pr derivative in-
E % N % creases in volume and Na* output were about the same
L = Ees as with the 2-Me analog, but the increase in I{* output
o = o - = o] - @'g;é was much less. The 2--n—Pr analog, hqwever, ca.use_d a
3 3 3 o 3 5 g ®EE high K+ output accompanied by small increases in Na+
S 8 _ ?: 8 +3% and volume output.
QS =z S z, v.é’ 2 I’c. was gen‘erally true ’cha’g the _magnitude of na’gri-
;j = 2 5 BE< pretlc, 'dlure’clc, and kaliuretic activity decreasgd Wltb
< E z = = gi inereasing chain length; the rate of decrease in kali-
. OS=28 e =g uretic activity was slower than in natriuretic or diuretic
= [:P =t = z°8 activity. Increasing chain branch@ng tended to cause a
i 8 5 Q %”g 5 more rapiq rat@ of decrease in kaliuresis than in natri-
57 %9 % S pze uresis or diuresis.
z % =z z 3 SEE
~y &
U % £ Experimental Section
s St
% 5, & g Melting points were determined using a Thomas-Hoover ap-
gD & 48 EQ 5' S 3 = -E’_g paratus and are corrected. Where analyses are indicated only
é g % é Ec é £ £ % 5B _’i by symbols of the elements, analytical results obtained for those
= = AE oS4 = S E elements were within £0.49, of the thevoret‘ical value.
Z~ o 5-Chloro-2-methyl-4-sulfamylacetanilide.—The procedure de-
£ +2 scribed here is a variation of that used by Cohen and coworkers.*
'é 2 3 22 ZrLso & i-f:g 5-Chloro-2-methylacetanilide* (1200 g, 6.55 moles) was slowly
& S 2z o222l T é added to 3823 g (32.8 moles) of CISO3;H at 20° with ice bath cool-
~—~

ing. The bath was then removed and 352 g (6.0 moles) of NaCl
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was slowly adiled (faams). The solution was then heaterd vory
slowly to 92° (vigorous foaming again ocenrred from 75 to 90°
with gootl stirring aml held thert: 1 e (temp nbove 9 95° canse
extensive decomposition of the produet). The hiot, thick sohiinm
was pourtd into a mixture of 10 1 of Me,CO and ive, with rnongh
ice being ailded during the reaction mixture additivn to keep the
temp at ca. 0°. The white acid chloride was filtered off and
washed with H.O. A sample was dried and revrystd from Me.-
CO, mp 185-187°,

The remainder nf the damp cake wax added to 7.5 1 of coned
NH,OH and stirred overnight. The solid was filtered off and
dissolved in ¥ 1. of HyO and 520 ml of 5015 NaOH at room temp.
The insoluble by-products were filtered off and the filtrate wax
acidified with caned HCI (ta pH 1-2).  The product was filtered
bif (slow filtratinn dune to fine particle size), washed nentral with
H:0, and dried (b yield 888 g (52¢7) of produet, myp 267.5-
270°.

4-Chloro-5-sulfamyl- N -acetylanthranilic Acid,~Thix proce-
tnre ix also a variation of that userl iy Cohen, ¢f al..* and gives
approximately double their yvield of produet. To w hot (80°:
solution vf 366 g (1.482 mole) of MgR0,-7H.O {Ep=om =altsi in
2.8 1 of H,O was added 130 g (0.50 mmle? of powderel 5-chloro-
2-methyl-4-sulfamylacetanilide.  With =tirring and maintaining
the temp at ca. 83°, 234 g (148 mole) of KMnO), was alded
purtionwise bver a period of 2 hr.  The mixture was then kept at
va. 85° with stirring for an additional 3 hr. By this time the pink
color of the permanganate had been disvharged. The warm re-
action mixtnre was filtered and the cake washed with H,0. The
filtrate was then slowly treated with coned HCl to pld 1-2. The
produrt was filtered, washed with 11.0), and rierd: vield, 103 g,
mp 245-249° dec.

4-Chloro-d>-=nlfamylanthranilic aril was prepared from the
acetylater] avitl uxing the methol aof Cohen, ¢f a/.,* for hatlrolysis.

Isatoic Anhydrides (VIII}.--The isatbic anhydrides were pre-
parnd in essentially quantitative vield hy the action ol COClL on
a slnrry or solution of the rorresponding amino arid in glacial
AcOIT.

Method A. Typical Example. 6-Chloro-7-snlfamylisatoic
Anhydride,—4-Chloro-5-snlfamylanthraniliv avid 1250.7 g, 1
mole) was shinried in 2 1 of glarial AcOH and 200 g {2 moles) of
liguifierl COCl was adiled all at vuce.  The mixture was stirred
for 3 hr, filtered, washed with glacial AcOH, thoronghly
washed with anhivd Et,O, and then ilvied in raciwo over PO, aul
NaOH. The produet weighed 263 g, mip 288-290°. Tt ronld he
recrystl by dissolving in THY (20 ml'g) aml adding n-hexane
(180 ml/g), giving a 607 recovery, mp 20:3-203,5°.

Aminoamides (IX).--The aminoumides werr preparverl in 3
ways: the correspanding isatoir anhydiide conll be treated with
it large exinss of the appropriate amine at high temp (nethod B)
or refluxed with a slight excess of the amine in pyridine (methotl
(%), or the 2-chloroamide vould be rearted with the amine (methol
D).

Method B, Example. 2-Amino-4-chloro-53-sulfamyl-\-o-tol-
vlbenzamide.---6-Chloro-7-snlfamylixatoir anhydride (720 g, 2.60
moles) was addetl to 4.2 1 of freshly distilled o-tolnitline and the
mixture wax heated ax rapidly ax possible mnder Na to 185°, held
at this temp for 5 min, and then allowed to cool to abont 30°.
T'he resulting shnry could either be treated with 4.2 1. of Et.0,
immediately filtered, aml washed with Et.O, or ponred into an
excess of tlilute HCl and ice, filtered, and washed with H.O.
In either case the =olid was then shpried in 9000 ml of /~PrOH,
filtered, washed with ~PrOH, shnried i dil NHOH, filtered,
washed with HLO, then with ~PrOII, aml finally with KO,
The produet is relatively insoluble in these solventx and almost
all by-prodnets were removed by this treatment.  The weight of
purified produet was 560 g, mp 285-290°. The produret vould be
rerrystd by dissolving in DMF at 90° 2 ml. g1 and adding boiling
1,0 (1 ml/g).  Recovery was ahioui NSO,

Method C. 2-Amino-4-chloro-5-sulfamyl-.\"-(4-methoxy-2-
methylpheny!)benzamide,.-—G-Chloro-7-sulfamylisatoic anhydride
(27.7 g, 0.10 mole) was added t11 a mixture of 100 mi vf pyridine
and 41.1 g of freshly distilled 4-methoxy-2-methylaniline (0.3
mole) ami the mixture was refluxed for 10 min, It was then al-
Ivwed to cool to room temp, poured intn dil HCI plus ice and the
prothicet purified as in method B.  The weight of product was 23
g, mp 242-244°.  Tho rerovery ou recrystallization as in method
13 was abont 80¢, .

Method D. 2-Benzylamino-4-chloro-5-(,V,.V-dimethylsul-
famyl)-.\ -n-tolylbenzamide.---2.4-Divhloro-3- (N, NV -dimethylsnl-
Famyvh-Voo-Lolvibrngamide 387 g, 0.1 moles was added to 200

Sy, of ol

utl af benzyvlamine, the mixinre hemred ar (002 for t hr, then
ponred inte L0, and e produet filcered o and  waslind
with ThLO. "Phe crade produet weighed 39 ¢ Heerveaalliza-
tion Trone BtOTE 5 ml g vielded 1D goof pradne mp 255 2057

Cyelization Procedures, Inicrmolecaka evelizatibar of she
appropriate ainoamide aud potesiialy sabonyvl componnd 1o
the 12,3, 4-cetralivdro-4-0x0-G-auinazolinesultanamnle Wits
bronglu. abont Ly 5 velated proevthes,  These are: mineral
aerd vatalvzed evelization i ocold glacinl AeOTE fmethod 193
mineral netd catalyzed eveliznion in hot o~ 100%5 glacinl AeDI]
Tor approx t min tmethod Fy, or for np 1asoveral onrs smethad
Gyoand alkali-eatalvzed evelization e hot O fmerhol 1,
some substitntel 2-nevEmmbobenzamides were evelizd e the
corresponding  quinazolinones using PCL and the appropriute
amine in THF ‘method K.

Method E. Example. 7-Chloro-1,2,4,5-tetrahydro-2-methyl-
4-0x0-3-0-tolyl-6-quinazolinesuifonamide. 2-Amino-4-chloro-5-
=ulfamyl-N-o-tolvibrnzamide 32,0 o 0.t moled was =horied in
350 ml of glacial AeOTT and TET g (0.t mules of t, -dimmshoxy-
pthiane was added, followed by 0.5 ml ot coned TR0, or 2 ul of
3000 ng HOL o glavial AcOLL The vesplang <luvey wits <iered
forss e, thiring which tine <olntion o noticeable thinning of 1he
slnrry oecmrrerl, Tollowel by precipitation of the prodnet. Witk
somm analogs, where <olubility of the produet i AcOIT was np-
preciably, 1t was advantageous to atdd 16O b 35 vols 1o insare
complete pptu of the prahnet. {

)

The protiet was Rleered oft,
wishetl with glacial AvOIT and 560, mal vied 70 cacan over
P.0);, vielding 33 ¢ «f prothier, mp 252-2347 Ti conld be ve-
erystd Trom IMOH €25 ml /g Tor solution, Tollowed by coternir-
tion 1o one=third vohunet giving abone SO° 0 vecovery, The
produet ix polvmorphie and melting points range Tram 21X 16
250% nmr > DMSO=GG, 2-Me (8570 808, Twn danbleiso,
201 ¢ P 484 446, two quartiets i,

Method I". 7-Chloro-2-chloromethyi-1,2,3,4-tetrahydro-4-
0Xx0-3-0-tolyl-6 - quinazolinesulfonamide. --2- Amino-4 - chloro-H-
sulfamvi-Noo-tolvibenzamide (17 ¢, 0.05 moles shoreielin 155 ml To
glavind AcOTT wias hrated to 1007 and 8.5 ¢ (0.07 mole; of 2-chloro-
L -tdimethoxyethane wos addel.  After abont 15 =ee 0.5 ml af
coner TR0, was added and vhe reaerion mixtiare stbred tor abont
15 see colntion oeemred wirhin 20 sces vhen pomed inte 100
ml of H:0 with good stirring, The produet was filtered otf,
washed nentral, and deied o oeno over P20, The produet
(185 g1 thns obtainetl was amorphons and melted a1 co. S67,
thongh tle tondicated Hule, iF any, inpiities present. Reerys-
tallization [rom 1O or FtOAc eave 0.0 g of crvsinllive prodae,
mp 221-200°.

Method G. 7-Chloro-2-dichloromethyl-1,2,3,4-tetrahydro-4-
0x0-3-0-tolyl-6 - quinazolinesulfonamide.- 2- Aminc-4-chlowm,-5-
silfamyl-N-o-tolykbrnzamide {17 g, 0.05 moled in 60 ml ot
glacial AcOIT was trented with IS8T @ 0.t mole of 2,2-dichioro-
t, -diethoxyrthane sud 0.5 ml of conal HaSO,, rettuxial tor 5
min, cooled, amd dilniml with DO ml of K00 The prodiet was
filtertal ofl and washed with 1600 After deving in cacns over
1,05 ther: was obtained 17.6 g of produer, mp 1935 1057,

Method H. 7-Chloro-2-ethyi-1,2.3,4-tetrahydro-4-0x0-3-/1-
tolvl-6-quinazolinesulfonamide. - 2-Amno-4-chloro-3- il myl-
Nan-tolylbenzamide (5 g 0.0147 moled, 3 g 00532 moles ol pro-
pionaldehyde, ad 0.5 ml of 507, NaOH =olntion werr adided 10
10 ml of 93¢ BtOM and refluxal for 24 e The reaction mis-
tre was mdderl to 1.0, meddified, and filteral co vield 4.5 ¢ ol
protuet.  Reervstallization rom 957, I5tOIT gave 4 g oF prodier,
mp 178-180°.

Method K. 7-Chloro-2-cyclopentyl-3,4-dihydro-4-0x0-3--
tolyl-6-quinazolinesulfonamide, - 4-Chloro-A-=niamyl- V- evelo-
pentvirarbonylanthranilic acid (13,5 g, 0.039 moley was snspended
in 300 ml of THF, 8 g ().075 mole) of e-tolundine and 8§ g (0.24
mole) of PCl; were added, and the mistnre was vefluxed for 4 nr
and cooled. The prodiner was filtered off, and after mery=in
from 400 ml of MeOTI wrighed 13.8 g, mp 2412457

Reduction of 3,4-Dihydro-4-o0xo-6-quinazolinesulfonamide De-
rivatives.-—Two methotls were used:  the first one involved re-
duetion in diglyme with NaBH-AlCL combination (methol 1.):
the second, anrl by far the easier method, involved rednrtion with
NaBH, alone in uq FiOH suspension at reflux {rom 1 16 24 hr,
depending on the commpound involved.

Method L. 7-Chloro-1,2,3,4-tetrahydro-2-methyl-4-o0xo0-3-0-
tolyl-6-quinazelinesulfonamide. - Anhyvdrons AlCl; ¢5.34 g, 0.04
woley was added to 4 1 of diglvime and 1o the resnlting =olntion
wis added 43,6 g (042 moled of 7-chloro-3,4-dihydro-2-methyl-t-
OXO-S-0-tolvIti-quibnzelnesalienaide. A sohuion of Lo6 - w
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(0.12 mvle) of NaBH, in 1 L. of diglyme was added portionwise
over | hr with good stirring. The reartion mixture was then
heated at 85° for 1 hr, cooled tb 25° and the complex decimposed
with 600 ml of H.O and 100 ml of coned HCIL.  The solvent was
removed at 60-70° under rednced pressure. The viscous residne
was triturated with HyO and the crude product which solidified
was filtered and washed with H:0. After two recrystns from
11tOH the product weighed 36.5 g, mp 253-259°.

Method M. 7-Chloro-3-(3-chloro-2-methylphenyl)-1,-
2,3,4-tetrahydro-2-methyl-4-0xo0- 6 -quinazolinesulfonamide.—7-
Chlvri-3-(3-chloro-2-methylphenyl)-3,4-dihydro-2-methyl-4-oxo-
G-gninazolinesulfonamide (2.2 g, 0.006 mole) was suspended in 60
ml of EtOH and 20 ml of H,O. NaBH, (2 g, 0.035 mole) was
added under N and the mixture was stirred for 10 min. It was
then refluxed for 1.5 hr, poured into 500 ml of H»O, and acidified
with HCl. The crude product was filtered off and recrystd from
60 ml of absolute EtOH to yield 2.1 g of product, mp 264-267°.

Miscellaneous Procedures. Method N. 2-Allyl-7-chloro-
1,2,3,4-tetrahydro-4-0x0-3-0-tolyl -6 - quinazolinesulfonamide, —
2-(3-Bromopropyl)-7-chloro-1,2,3,4-tetrahydro-4-oxo0-3-0-tolyl-
6-quinazolinesulfonamide (2.4 g, 0.005 mole) in 12 ml of DMSO
was treated with 0.63 g (0.0051 mole) of 1,5-diazabicyclo[4.3.0]-
nonene® under N2 and the solution stirred at ambient temp for 2
hr. The solution was poured into 100 ml of H,O, acidified, fil-
tered, washed (H.0), and recrystd from 5 ml of ethylene glycol,
yielding 1.2 g of produet, mp 281-283°.

Method P, 4-Chloro-2-dimethylamino-5-sulfamylbenzoic
Acid,—2,4-Dichloro--sulfamylbenzoic acid (54 g, 0.20 mole) was
dissolved in 250 ml of coned NH,OH. DMF (250 ml) was added
and the solution heated in a pressure vessel at 140-145° (15.46
kg /em?) for 6 hr.  Most of the solvent was removed on a rotating
evaporator under reduced pressure and 400 ml of H.O was added
to the residue. The product was filtered off, washed with H.O,
and dried. It weighed 45 g, mp 227-229°. Recrystallization
from 2-methvxvethanol (6 ml/g) yielded 33 g of prodnct, mp
230-251°.
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Method R. 4-Chloro-2-dimethylamino-5-sulfamyi-A-o-tolyl-
benzamide.—4-Chloro-2-limethylamino-5-sulfamylbenzoic  acil
(20.6 g, 0.074 male) in 300 ml of THI wax treated with 7.7 g
(9.55 wl, 0.076 mole) of N-methylmorpholinm: and stirred for 30
nmin. The thick shury was treated with 8.3 g (6.1 ml, 0.076
mole) of CICOC.H; and stirred for 10 min. o-Toluidine (9.4
g, 0.09 mole) was added and the mixture stirred at room temp for
70 hr. The solvent was then removed on the Rotovap, 200 ml of
H:0 was added, and the solid was filtered off. This was slurried
with dil KHCO;,, filtered, washed with H,0Q, slurried with dil
HCI, filtered, and again washed with H.O. After drying in
vacuo over P2O; it weighed 5.7 g mp 172-178°. It could be
recrystd from PrOH (1.5 ml/g) to yvield a product, mp 182-184°.

Method S. 2-Amino-4-chloro-5-sulfamyl-N-(3-methyl-2-
pyridyl)benzamide.—4-Chloro-5-sulfamylanthranilic acid cyano-
methyl ester (60 g, 0.207 mole) was added to 200 ml of freshly
distilled 2-amino-3-methylpyridine and the mixture heated at
110°, under N2 and with stirring, for 4 hr.  The reaction mixture
was then cooled and poured into 1 1. of H,O with vigorous stir-
ring. The agueous layer was discarded and the oil again treated
with 11, of H:O. The aq layer was discarded and the oily residue
was dissolved in 400 ml of 2.5 .V HCI. After standing overnight
the hydrochloride was filtered and washed (H.0). It was then
suspended in H.O and treated with a saturated solution of Na-
HCO,, with stirring, until a pH of 7 to 8 was reached. The prod-
uct was filtered and recrystd from 95% EtOH, yield 11.2 g, mp
188-191°.
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A series of p- and m-sulfamoyl-substituted dialkylaminoalkylbenzhydrylidene derivatives were prepared and
their pharmacological properties evaluated. The most active compound, trans-N,N-dimethyl-p-(3-dimethyl-
amino-1-phenyl-1-propenyl)benzenesulfonamide (15), was found to cause prolonged blood pressure lowering in
dogs with concomitant release of endogenous histamine on iv and oral administration.

A series of sulfamoyl-substituted benzhydrylidene
derivatives of general structure D was prepared (Chart
I and Table 1). The corresponding unsubstituted
benzhydrylidene derivatives (e.g., 19, Table I) had
been reported to have anticholinergic and antihista-
minic properties.? The compounds also represent
“open” analogs of sulfamoyl-substituted tricyclic
derivatives such as the phenothiazine derivative thio-
properazine,® the thioxanthene derivative thiothixene,*
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and others.® Julou, ef al., reported that the 2-di-
methylsulfamoyl-substituted promethazine, dimetiota-
zine, possesses pronounced antiserotonin activity in
addition to the antihistaminic properties of the parent
compound and clinical evaluation confirmed its effec-
tiveness in treatment of migraine and vascular chronic
headache.® Evaluation of several of the compounds
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