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Methyl 3,6-Dimethylsalicylate.~~The acid (20 g., 0.133 mole),
dimethyl sulfate (16.8 g., 0.133 mole), and potassinm bicarbonate
(100 g., 1.0 mole) were stirred in refluxing acetone (230 wml.)
for 17 Iir.  After addition of acetic aeid (10 ml.), the reaction
mixture was filtered, and the filtrate was concentrated to 51
ml., poured into water (800 ml.), and extracted with ether.
The desired ester (134%7) was isolated by extraction into 2 .\
NaOH. 1t was purified as needles from petrolemm ether (h.p.
40-60°), m.p. 34=35°, ¥4 1666 and 1615 cin. -

Anal. Caled. for C,H,Os: C, 66.67; H., 6.71.
C.66.62; H, 6.65.

2,3-Dihydroxy-4-methylbenzoic Acid.-—3-Methyvleatechol
(250 g.. 2.01 moles) was carbonated in the same way as 2)H-
xyvlenol. The tempernture was raised to 140° (74 atm.) over 3
lir., and then the antoclave was allowed to cool over about 18 hr.
The acid was crystallized from aqueous alcohol in two crops
(220 g., nm.p. 206-208°, and 9.5 g., m.p. 201-204°; 68¢.). The
pure acid has m.p, 2H1=2115°%; 230 3528, 13520, and 16060 cm. .

Anal. Caled. for C5HO. ¢, 87150 H, 480, Found:
5712 1L, 5.09.

‘The methyl ester was obtained (834 ) by renction ol the acid
with methanol and snlfuric acid. 1t ervstallized from aqueons
cthianol: mp. 44-44.5°; 3560, 3507, 3477, 1680, and 1665
e,

FFound;

Diuretics.

Vol S

Anal. Caled. for (".(”)«()4: (',
H17; H, 54K,

Reduction of the ester with lithima aliminum hydride m the
nsual way alforded 2,3-dihydroxy-4-methylbenzyl alcohol 155
WML Tt ervstallized from ether-petrolenm ethier (h.p. 611 S0™),
. TOS=TE2%% 006 3600-3100 e, 0.

Anal. Cualed. for CgHyO C, 62310 H, 6.4,
6253 H, 6.5%.

3,6-Dimethylcatechol.-—2,3-Dilivdroxy-4-methyibenzyl aleohol
(50 ., 0325 mole, m.p. 102-105°) in ethanol (1 1) containing 1047
palladinm on eboreoal (4 ¢.) was shuken nnder hydrogen snd
absorbed 787 L m o L. (ealed,, 7.0 1)0 Alter filtration and
evaporation under reduced pressure, the brown tarry residne
was extracted into boiling petroleum ether (b.p. 40-60°%; four
1h0-ml. portions).  The extracts were concentrated to give twe
crops of the eatechiol (16.5 g, m.p. 100-100.5°, and 260 g.
m.p. 99-100%; 9547), The pure catechol was identical with
sample, np. 1017, kndly snpplied by Professor W, Baker

8085 H, 5.55. Toand: O

Fonnd: (',
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6-Substituted 3-Ketoalkyl-3,4-dihydro-2H-1,2,4-

benzothiadiazine 1,1-Dioxides and Related Anils, Oximes, and Hydrazones'

Jerry E. RosertsoN,? Doxany A, Dusteraorr, axp THoMas 1. Mitcurun, JR.

Lakeside Labaratories Divicion of Colgate-Palimolive Company, Mileardeer, Wiseonsin

Recetved Jitne 15, 156

Condensation of appropriate ketoaldehydes with J-substituted 2,4-disulfamylanilines under acid catalysis
provided a group of 6-substituted 3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxides containing

J-ketoalkyl substituents.

When g-ketoaldehydes were used and the 2-sulfamyl group was at least monosnl-

stituted, either the usual ring-closure produects or isomeric enol-anils were isolated depending on reaction con-
ditions. Evidence for the enol-anil structures included interconversions between isomeric pairs and spectral and

degradative studies.

Tnusual hydrazones and oximes were prepared and studied.

Pharmacologic evaluation

revealed several poteut dinretic ngents nnd other, less nuticipated, biological properties for the compounds re-

ported.

The pioneering work of Novello and Sprague, de-
Stevens and Werner and their co-workers, as well as
may other mvestigators, has led to an important class
of diuretic and antihypertensive agents which contain
a 1,2,4-benzothiadiazine ring system.®> One especially
potent member of this group reported by Topliss, et al.,*
and others® 1s 6-chloro-3-dichloromethyl-3,4-dihydro-
2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide (I,
trichlormethiazide). The present authors speculated
that the gem-~dichloro moiety present in this drug might
be rapidly hydrolyzed in vivo to afford the corresponding
aldehyde II. However, Sherlock® has shown that the
acid-catalyzed reactions of glyoxaldehyde and phenyl-
glyoxal with o-sulfamylanilines gave tautomeric alcohols
analogous to ITI. This suggested that hydrolysis of 1
might form the aleohol rather than the isomeric al-
dchyde (Chart 1).

(1) Presented before the Division of Medicinal Chemistry, 142nd National
Meeting of the American Chemical Society, Atlantic City, N. J., Sept. 1962.

(2) Central Researcli Laboratories, Minnesota Mining and Manufactur-
ing Company, St. Paul, Minnesota.

(3} For a recent review see E, Schlittler, G. deStevens, and L. Werner,
Angew. Chem. Intern. Ed. Engl., 1, 235 (1962).

(41 J. G. Topliss, M. I, Sherlock, F. . ("larke, M. (', Daly, B, W, Dot~
tersen, J. Lipski, and N. Sperber, J. Org. Chem., 26, 3842 (1901).

(3 M. . Sherloek, J. G, Topliss, and N. Sperher, Abstracts, 136tle Nu-
tipnul Meeting of the American Chemical Sueiety . Atlantie City, N J., Sep
1439, 1o 14-0.
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The rate of chloride iou formation from I in very di-
lute alkali was compared to, and found much greater
than, the rate of ring opening as determined by appear-
ance of arylamine. It was, therefore, postulated that
the aldehyde II or tautomeric alecohol IIT might be the
active metabolite of trichlormethiazide. To study this,
a series of 3,4-dihydro-1,2,4-benzothiadiazine-7-sulfona-
mide 1,1-dioxides substituted in the 6-position with
chloro, trifluoromethyl, or nitro groups and in the 3-
position with ecarbonyl-containing 1moicties was pre-
pared. The well-known acid-catalyzed ring-closure
reactions (Chart IT) of e-sulfamylanilines (I'V) with al-
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Tasre I
STBSTITUTED 3,4-DIHYDRO-1,2,4-BENZOTHIADIAZINE 1,1-DI10X1DES
R, NH
b (IDH(CHQ) +COR,
<NRi
H,NSO, 50,
Relative
diuretic
Caled., 9% ~———Found, %—— potency,
n Ri Rs Rs M.p., °C.® Formula N S N S oral, dog?
b H CH; Cl 300-301 CoH oCIN;058, 12.37 18.86 12.03 18.75 <0.05
1 H CH, Cl 202-204 CioH1.CIN 058, 11.88 18.12 11.77 18.27 0.05
1 H CH; CF; 206-209 CnH12F3N;058: 10.86 16.53 10.83 16.53 <0.05
1 H CH; NGO, 211-213 CioH12NLO1S; 15.39 17.59 15.16 17.66 <0.05
1 CH, CH, CI;, 175-177 CreH 1 F3N 4058, 10.47 15.94 10.30 15.71 0.8
2 CH,; CH, CF; 177-179 CisHi16F3N;3058: 10.11 15.43 10.09 15.09 1.2
2 C.H; CH; Cl 215-216 C13HsCIN 058, Cl, 8.96 16.19 Cl,9.04 16.28 0.05
1 CH.CeH, CH, CF; 145-149 CisHisF3N3058, 8.78 13.38 8.63 13.29 0.1
1c CH; CH,; Cl 163-169 C13H1sCIN 053, C1,9.29 16.81 Cl,9.23 16.94 0.7
1 CH; CeH, CF; 213-223 CiiH6F3N;3058: 13.83 9.01 13.75 9.00 0.5
a Melting points are corrected. * No methylene. ¢7-SO,NHCH;. ¢ Trichlormethiazide = 1; see Pharmacology.
Tasre II
HyproxyraMINE AND HyprazINE AppUcTs oF TypE VI
CH,
Rs NH l
ﬁ CHCH,C=N—1
ReHNSO; s R
Caled., % Tound, % -—
Rs Rs Ry Z M.p., °C.¢ Formula C H 8 Nor Cl C H S N or C1
H CFs CH:s OH 210-212  CiHisFaNiOsSe 15.39 N, 13.46 15.00 N, 13.25
H Cl H OCH.CsHs 171-173  CiHpeCINGOsS:  44.53  4.17  13.97 CL 7.73 44.72 4.05 14.03 ClL 7.68
CH; Ct CHs OCH:CeHs 212-215  CielluCINGOsS:  46.86 4.76 13,17 ClL 7.28 46.87 4.93 13.28 Cl 7.49
H cl H NN CisHsCINGO4S:  43.60  3.66 N, 19.27 43.65 3.95 N, 19,27
CH: Cl cH,p T VHC (H 160-162  CaHnCGIN:048: 12.21 ClL 6.75 12.00 ClL 6.66
H CTs CHs CooHlaFsN7038. 11.79 N, 18.04 11.89 N, 18.14
N
H CF: CH; ~—NHC 80 146-140  CisHyoFsN:Os8;  38.33  3.88  16.15 38.44 3,33 16.06

¢ Melting points are corrected.

dehydes or aldehyde derivatives such as acetals gave
compounds of type V which are listed in Table I.
When pyruvaldehyde was used, the type V ketone was
isolated in poor yield rather than the tautomeric alcohol
corresponding to III. Some 3-ketoalkyl compounds
closely related to those listed in Table I have sub-
sequently appeared in the literature.®

Disulfamylanilines were prepared by aminolysis of
appropriate known disulfonyl chlorides or by selective
alkylation of 3-oxo-6-substituted 3,4-dihydro-2H-1,24-
benzothiadiazine-7-sulfonamide 1,1-dioxides (VIII,
Chart III) followed by hydrolysis according to the
method of Close, et al.” Yale and Sheehan® demonstra-
ted that some 4-alkylation of VIII occurs. However,
the small amount of aniline-nitrogen-substituted prod-
uet which results after hydrolysis is adequately re-
moved during recrystallization as these authors sug-
gested.

The 3-ketoalkyl group in type V compounds was
utilized synthetically to provide new compound classes.

(6) (a) R. M, Taylor and J. G. Topliss. J. Med. Pharm. Chem., 5§, 312
(1962); (b) F. J. Lund and W. Kobinger, Acta Pharmacol. Toxicol., 16, 297
(1960).

(7) W. J. Close, L. R. Swett, L. E. Brady. J. H. Short, and M. Vernsten,

J. Am. Chem. Soc.. 82, 1132 (1960).
(8) H. L. Yale and J. T. Sheehan, J. Org. Chem., 26, 4315 (1961).

Several carbonyl compounds (V) were condensed with
hydroxylanine and O-benzylhydroxylamine to afford
the anticipated oximes of type VI which are listed in
Table II.  Also listed in this table are adducts with cer-
tain substituted hydrazines. 1-Hydrazinophthalazine
is an established antihypertensive agent? which is
judiciously administered concomitantly with a “thi-
azide” diuretic for the treatment of hypertension.'
Druey® indicated that simple hydrazones of 1-hydra-
zinophthalazine retain antihypertensive properties after
apparent hydrolysis in vivo. It wasfelt that hydrazones
of 1-hydrazinophthalazine and ‘3-ketoalkylthiazides”
might have especially desirable antihypertensive prop-
erties. Compounds of this class (VI) were prepared
and are listed in Table II. When 1,1-dimethylhydra-
zine was used in an attempt to prepare a simple hydra-~
zone of IX as shown in Chart IV, chlorothiazide (X) was
isolated in 609, yield via a route best interpreted as a
reverse-aldol reaction.
4-Hydrazino-2H-1,2,3-benzothiadiazine  1,1-dioxide
(XI) was first prepared by Schrader'' through treat-
ment of o-cyanobenzenesulfonyl chloride with excess

(9) J. Druey and A. Marxer, J. Med. Pharm. Chem., 1, 1 (1959).
(10) E. D. Freis, J. Am. Med. Assoc., 169, 105 (1959).
(11) E. Schrader, J. prakt, Chem., 96, 180 (1917).
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hydrazine. The incorporation of struetural features

present in both 1-hydrazinophthalazine and the “thi-
azides” prompted our intercst in XI. This material
was found to possess interesting eardiovascular proper-
ties.”*  Schinidt and eo-workers have vecently reported
on work sparked by the same compound.'® One ad-
duet of XI with a type V material was prepared and is
Hsted In "Table IT,

S0,
INH

o

&’HNH.J
X1

When g-ketoaldehvdes were used in the ring-closure
reaction (IV — V) and the adjacent sulfainyl group was
at least monosubstituted (IV, R, = alkyl), an unex-
peeted and new compound class designated enol-anils
and shown by strueture VII in Chart II could be iso-
lated. These cnol-anils, listed in Table III, were
readily prepared in geverally good vield at room tem-
perature under acid catalysis. Evidence for the as-
signed struetwre is based on elemental analysis, method
of synthests, spectral data discussed later, and on inter-
conversion and degradative studies. For example,

(12) Stodiex with N1 and its eliemical velotives will he the sobjert ol «
later repori.

f13) P. Sebwidt, K. Fiehonborger, wad ML Wilhebn, Hele, Chim, Acta, 48,
UG 106Dy,

OHCCTL) ol

HER

oA reensnn, Tk Vol 8
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R:RNSO SO
N -7
i/‘R_,‘ CHy w=1
('
R..__~_-Hd !
VY CHCHC=N—7,
| .
RR NS0T S g
VI

both cnol-anils and the move wsual ring-elosed com-
pounds are, unsurprisingly, converted to the starting
disulfaiivlwnilines on vigorous alkaline hyvdrolysis.
lihol-anils are cyelized to isomerie 1.2,4-benzothin-
diazines on mild acid treatnient or by heating and, move
interestingly, cuol-anils can be regenerated by treat-
ment with base.  These phenomena have been studied
i solution where the wiequivoeal speetral evidence
discussed later could be eolleeted.  Isolation of enol
anils i the presence of acld was aceomplished by ex-
ploiting their relative insolubility in ethauol. A rea-
sonable mechanistic course for the base-catalyzed ring-
opening reaction involves an initial abstraction of « pro-
ton on the carbon between the carbouyl and the ring
followed by a coneerted eleetron shift to the anion XII
as shown in Chart V. A strongly hvdrogen-honded,

Criarr vV
CH.
s H-Oc-cH
Y CH N CH
< o N~
| } N CH o ;o CR
| _NR, .
S0, " SONTR,
X711

eyelie structure for enol-anils is proposed to account for
the observed stability.  Sinee enol-anils eould not be
formed when the 2-sulfamyl group was unsubstituted,
it 18 assumed that a stervie factor playvs a vital role i
enol-anil stability.

Spectral Properties.—Infrared spectra of the cnol
anils of Table ITI had a strong band at 6.03-6.09
w attributable to -C=N-- absorption which was also
present i the simple model compound XIT1, and which
was reported for anils by Topliss® and others.’t  Ring-
closed compounds were rveadily distinguished from iso-
nmerie enol-anils via solid-state infrared spectra.  The
ring-closed materials (V, R, = alkyl or arv]l) exhibit a

H/

o
X1II

(1) Feor oo digseossion of the infrarved spectral properties nlimines of 13-
dicarbon sl commpoonds ond o list of pertinent refereices, sce tlhe recent requoe
Ly Dy Heineyt and AT Mavtell, Jo A Chone Soc.. 84, 3257 (1062,
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TasLe II1
Fxor—A~ins oF Tyee VII
O.
AN
HTC—R,
R5 N% /C—RS
e
R,R-NSO, SO,NR;R:
Relative
diuretic
M.p.. Caled., % Found, < —  activity,
R R: Rs R: R Ry R: °Caso Formula C H N 8 C H N S iv., dog"
CoHs H H CHs: Cl H H 236-237 CyH)eCIN3058: 37.74 4.23 37.98 4.17 +1
CqHs H H CiHs Cl H H 253-254 CyrH)sCiN30s8: 45.98 4.09 9.46 46.00 4.10 9.31 c
CH; H H CH: CI CH: H 188-190 C1H)sCIN3OsS: 37.74 4.23 11.01 37.95 4.12 11.06 +2
CHs CHs H CHs Cl  CHs; CH: 144-146 CHzCIN:O:S: 41.03 4.92 Cl, 15.64 41.15 4.92 Cl, 15.65 d
8.75 8.76
CH:CH=CH: H H CH; C H H 205-207 CysH)eCIN:OsS:  Cl, 10.67 16.27 9.05 10.79 16.32 +4
9.00 9.05
CH.CH=CH,; H H CHs C1 H H 233-231  C)sHsCIN:0sS: 47.50 3.98 C1, 14.07 47.45 3.78 Cl 14.08 +3
7.78 7.83
CH; H —(CHys+— CI's H H 215-217 CisH)sFaN:0:8e 9.52 14.52 9,42 14.40 +1
CH:.CH=CH: H —(CH)s»— C1 H H 198-200 CisHaCIN3O:S: 44,28 4.65 44.32 4.64 +3
CH3 CH; e e 1 CH: CH; 198200 Cy:H)eClN30sS: 42.54 3.99 Cl, 13.35 142.60 3.81 Cl. 13.37 4]
14.75 14.89

2 Melting points are corrected.
hydroehlorthiazide in oral test.

normal, strong keto-carbonyl band at 5.81-5.88 x while
the enol-anils show no absorption in this region.
5-Chloro- and 3-trifluoromethyl-2,4-disulfamylani-
lines and corresponding benzothiadiazines have three
ultraviolet maxima appearing at 225 mg (e 35,000-
40,000), 265-275 (15,000-20,000), and 310-330 (3500—
4000). Enol-anils listed in Table III did not show the
270-mu maximum. The principal maximum for this
compound class appears at 335-365 mg with enol-anils
from 2-formyleyclohexanone absorbing at about 363
my, while those from 3-ketopropionaldehyde and 3-
phenyl-3-ketopropionaldehyde absorb at 335-345 mp.
The benzaldehyde-type anils which were reported by
Topliss* and of which one example from 5-chlorosali-
cylaldehyde was prepared, absorb less strongly at 250-
300 mu (e 10,000-25,000). Compound XIII shows a
maximum at 336 mu (e 30,100). Since small amounts
of dimethylformamide were used to aid in dissolving
the enol-anils, data below 254 mu were not obtained.
As mentioned before, 2,6-disubstituted 3-oxoalkyl-
1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxides could
be converted to isomeric enol-anils by treatment with
base, and ring closure of enol-anils to isomeric 1,2,4-
benzothiadiazines could be effected by acid treatment
or by heating insolution. The experiment to be de-
scribed started with 3,4-dihydro-2-methyl-3-(2-oxopro-
pyl)-6-trifluoro-1,2,4-benzothiadiazine-7 -sulfonamide
1,1-dioxide (V, Ry and R:; = CHj; R; = CF;; Rsand
R; = H) but is typical of several similar interconversions
studied. In this instance, a 3.5 X 10— 3/ stock solu-
tion of the 1,2,4-benzothiadiazine in ethanol was pre-
pared. A portion of this solution was adjusted to 3.5
X 10-3 3 and an ultraviolet spectrum was taken which
was typical for this compound class. A portion of
stock solution containing 0.30 mg. of compound was
treated with 1.0 ml. of 0.1 N aqueous NaOH and, after
2 min., with 2.0 ml. of 0.1 N aqueous HCI and then di-
luted. The final solution was 3.5 X 10=% 3{ in
treated compound, 4 X 10—2 3/ in NaCl, and 4 X 10—
M in HCI, all in 889, aqueous ethanol. The spectrum
of this material showed the typical enol-anil maximum
at 352 mu. After 30 hr. at roon: tenperature, rescan-

b Trichlormethiazide = +4; See Pharmacology.
¢ Too insoluble to test by this method.

¢ Not tested by this method, but less active than
¢ Anil from 5-chlorosalicylaldehyde.

ning gave a spectrum virtually superimposable with the
spectrum obtained fron: the diluted stock solution.
This is good evidence for lack of hydrolysis during the
manipulations since the spectrum of the aniline which
would result from hydrolysis is significantly different.
Also, acid-catalyzed ring closures of enol-anil followed
by base-catalyzed reopenings were executed in an
analogous manner.

Pharmacology!?

All of the compounds listed in Tables I-IIT were
evaluated for diuretic activity. Two testing niethods,
oral and intravenous, were used although not all coni-
pounds were evaluated in each test. In the first, com-
pounds were administered intravenously to pentobarbi-
tal-anesthetized dogs at doses of 1 and 10 v/kg. Total
urine was collected every 10 min. from cannulated
ureters according to the classical procedure and ana-
lyzed for Na*+, K+, and Cl=. In the second method,
the compounds were administered orally at varying
doses to groups of 5 or 6 trained unanesthetized feniale
dogs. Control experiments were conducted with the
sane groups of animals which received either no drug
or trichlormethiazide. TUrine was collected at 0.5-hr.
intervals by catheterization and analyzed for elec-
trolyte concentration.

The compounds listed in Table I were evaluated by
the second (oral) method only. Relative diuretic po-
tency is given in the table with trichlormethiazide = 1.
The diuretic activity of the first four compounds sug-
gests that incorporation of 3-ketoalkyl groups was not
desirable. The data for the 2-substituted materials indi-
cate the remarkable increase in diuretic activity with 2-
methylation noted already by other workers.®7 Also,
extension of the alkylene chain between carbonyl and
ring was beneficial in termms of potency.

The hydrazones listed i Table IT exhibited little or
no diuretic activity when evaluated orally by the method
outlined above. However, Ross and Cafruny found

(15) The data reported here were supplied by Dr. Murray Finkelstein and
Mr. Patrick Nufer, Pharmacology Department, Lakeside Laboratories.
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that several of these compounds exhibit a unique bloek-
ing action on the diuretic activity of the “thiazides’ 10
This is especially true of the hydrazones generated
from l-hydrazinophthalazine.” The 2-methyl oximes
listed in Table IT are potent diuretics which approach
trichlormethiazide i activity but do not differ greatly
from the precursor ketones.

The ecompounds of Table 11 were evaluated by the
ntravenous nicthod outlined and the diuretic activity
of the more potent agents was confirnied 1 an oral test.
The data listed 1 the table are for relative diurctic po-
tency with trichlormethiazide = -+4 at both doses.
Three of the materials were roughly similar in milligram
poteney to  trichlormethiazide in this preparation.
Ring closuve in vizo to a more typical “thiazide” strue-
ture is a likely possibility which has not been Tully
studied.  The data also suggest that the structuval ve-
quirements for high dinretic activity for the enol anils
parallel those of the more typieal ring-closed coni-
pounds.

Experimental»

Preparation of Intermediates..—Aldehvdes and acetals used
were obtained from commercial sources or synthesized by known
procadures. 5-Substituted 2,4-disulfamylanilines, 5-chloro-2,4-
bis(dimethyl- or methylsulfamiyvl)anilines, 6-substituted 3-
0x0-3,4-dihydro-2H-1,2 4-henzothiadiazine-7-gulfanamide I1-
dioxides, some 2-alkylated-6-substituted 3-oxo-3,4-dihydro-1,2,4-
benzothiazine-7-sulfonamide 1,1-dioxides, aud some 5-substi-
tuted 2-alkylsulfamyl-4-sulfaimylanilines are known compounds
wlhichh were prepared by methods reported in the themical
literature. ™ In several cases literature reports appeared =ub-
sequent to o work but similar preparative methods were em-
ploved.  I-Hydrazinophthalazine, 4-hvdrazino-2H-1,2,3-benzo-
thindiazine 1,1-dioxide,'* and O-benzylhivdroxvlamine are also
known compounds which were prepared by published syntheses.

2-Allyl-6-chloro-3,4-dihydre-3-0x0-1,2,4-benzothiadiazine-7-
sulfonamide 1,1-Dioxide.-—This compound was prepared from
2-unsubstituted material (VIII, Ry = C'1) according to the generot
method of Close” in 814, vield and melted at 275-279°.

Anal. Caled. for C,)H,CIN,O8: 1, 10,07, 8,
I“‘omd: Cl, 10.25; 5, 18.23.

2-Allylsulfamyl-5-chloro-4-sulfamylaniline Monohydrate.—
Alkaline hydrolysis of the ubove product nccording to the general
wethod of Close” provided 67 7 of product, m.p. 75-77°.

Anal.  Caled. for CoHLCINGOyRa: CL 100327 1) 18.70.
(1, 10.23; 8, 18.71.

lixtended drying nuder vacrun at 100° afforded an amor-
phious solid.

Anal. Caled.
10.98.

2-Benzyl-3,4-dihydro-3-oxo-6-trifiucromethyl-1,2,4-benzo-
thiadiazine-7-sulfonamide 1,1-Dioxide.--Benzylation of 2-un-
substituted material (VIII, R; = CF;) essentially by the general
wethod of Close™ gave the produet in 404 yield, m.p. 228-230°.

Anal.  Caled. for CLHRpFaN:Q8:: N, 90.65; 8, 14.73. Found:
N, 9.68; &, 14.40.

2-Benzylsulfamyl-4-sulfamyl-5-trifluoromethylaniline.-—
Alkaline hydrolysis of the above compound by Close's” general
method afforded o 637 yvield of product, m.p. 188-192°,

IN2L

Found:

for C.HLCIN;O8.: 1, 10.89. Fornd: Y,

(16) . R. Ross and Ii. ). Cafwvony, J. Phavmacol. Expertl. Therap., 140,
125 (1v63).

¥17) (a) I'barmacologic and toxicologic studies with this colnpound clasg
will be reported elsewhere. (b) After in wvitro hydrolysis of compounds of
this type vnder varions acidie conditions, neither 1-hydrazinophthalazine or
intact '‘3-ketoalkylthiazides'' could be round. Rather, phthalazune and 3-
substituted 2.4-disulfamylanilines were isolated after vigorous acid treat-
nient,

(18) Melting poiuts are corrected. Infrared spectra were obtained as
Npjol violls on a Peckiman, Model 1R5 spectrophotumeter.  TUliraviolet
spectra were recorded from srlotions in snall wneonts of dimethylformunide
Jilutedd with water or vthmanol ar o I-em. path length nsing o Becekmnog,
Model DR2A spectrapdiotometer.

oBERTSON, DAL DustErnorr, axp 1L

Marenrnn, JIx. Vol. 8

Anet. Caled. for CulgFyNO008,:0 N 102260 8, 100660 TPond:
N 10.19; 8, 15.46.

6-Substituted 3-Oxoalkyl-3,4-dihydro-2H-1,2,4-Benzothiadi-
azine-7-sulfonamide 1.1-Dioxides (V. R, = CH,; CiH, or
OCHH:) - --Materiads prepared arve listed in Table 1. Typically,
the starting 2, 4-di=ulfamylaniline, a slight excess of aldehyde or
acetal and concentrated HCL were hieated in dimethiylformamide
for abont 15 win. The solvent was removed by distillution,
and the residue was erystallized and reeryvstallized from agueons
cthanol to provide the prodoets in 30--007: vields.  Trequently,
decolorizing earbon was uzed. Silar ring dosires are re-
ported in profusion incthe chemieal lreratnre.

3-Oxoalkyl-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfon-
amide 1,1-Dioxide Oximes (VI, Z = OH or OCH,Ce¢H;).- The
appropriate starting ketone, an cquivalent amonvt of O-benzyl-
hvdroxylamine hydrochloride or an excess of hydroxylamine
hydrochloride and pyridine in etlhianol were refluxed briefly and
precipitation ol pure prodoct was induceed by dilntion willy
water or cooling,  The vields were 6389, .

6-Substituted 3-Oxoalkyl-3,4-dihydro-2H-1,2,4-Benzothiadi-
azine-7-sulfonamide  1.,1-Dioxide  Hydrazones.--1"qiivalent
amonnts of ketone snd -hydrazinophidialazine or $-hydrazivo-
2H-1,2.5-benzothiadiazine  1l-dioxide were refluxed for sbom
L5 hre v oethanol witle a smoall amonnt ol acetie acid. The
prire prodnet separated on cooling to atford 60-854 vields.

Chlorothiazide from 6-Chloro-3,4-dihydro-3-(2-oxopropyl -
2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-Dioxide.--A 1)ix-
ture of the ketone (7.0 g, 0.020 mole), 1.3 g (0.020 moled of
N N-dimethyvlhvdrazine, aud 3 drops of glacial acetic neld 1o
150 ml. ethanol was refluxed for 15 min. A solid formed during
heating which, after cooling, was collected and dried to afford
3.0 g (6050 of ellorotliazide, nip. 347 -349° dee. (116 nup.
342-343° dee.y. Infrared spectra of this product and anthentie
clilorothinzide were snperiunposable.

Anel. Caled. for CiHGCIN,O Sy CF 11,000 821,69,
O 12,01 S, 2188,

ol -anils listed in Table 111 were prepared by closely reluted
methods wlvelr are specifically deseribed for the following typienl
examples.

2-Allylsulfamyl-4-sulfamyl-5-chloro-N-(3-hydroxy-2-butenyl-
idene)aniline (V1I, R, = Cl: R, = CH.CH=CH,; Ry = CHjy;
Ry Rs Ry and Rr = H).--2-Allylsulfainyl-5-chloro-4-snlfamyl-
aniline monohivdrate (6.9 g., 0.020 mole) was dissolved in 14 ml.
of 3-ketopropionaldehyde dimethylacetal at room temperatiwe
and, after filtration, 6 drops of 1 .V HC1 was added to the viscons
solntion.  After stirring for 20 hr., a beavy suspension had fornied
which was dilnted with 150 ml. of cthanol and filtered.  The
collected material was washed with ethianol and dried to aflord
6.2 g 578 of prodnet.

This produet 1100 pig.) was heated at 90-100° for & hr. i
5 mloof 107, NauOH.  After cooling and adjustinent to pll ¢
with acetic oeid, a solid separated which was collected, washed
with water, and dried. ‘This material melted at 76-78°, amounted
to 80 mg. (4310, and wus identified ax 2-allylsnlfamyl-5-chloro-
d-snlfamylaniline monohydrate buged on superimposuble in-
frared spectra and undepressed mixture nielting points.

2-Methylsulfamyl-4-sulfamyl-5-trifiuoromethyl-N-(2-hy-
droxycyclohexen-1-ylmethylidene)aniline (VI[, R. = CI";
Ry = CH; Ry-Ry = (CH.)yy Re and Rs Ej.—2-Methyl-
sulfamyl-d-=nlfamyl-S-trifinoromethylaniline (3.3 g., L0110 mole
and 2.6 g0 (0,020 moled of freshly distilled 2-formyleyclohexanone
were dissolved in 15 ml of ethanol and 3 drops of concentinted
HCL was added.  After standing overnight, a solid formed.  The
mixbure was diluted with ethanol and the =olid was collected,
washed with ethanol, and dried to yield 2.5 g. (567 of product.
2-Allylsulfamyl-5-chloro-4-sulfamyl-N-(3-hydroxy-3-phenyl-
2-propenylidene)aniline (VII[, R: = Cl; R, = CH.CH=CH,:
Re = CeHi; Ry, Rs R ound Ri = H)--2-Allylsulfainyl-5-
chloro~4-sulfamylaniline monohydrate (1.4 g., 0.010 mole) aud
3.4 g. (0.020 molel of sodio-3-plienyl-3-ketopropionaldehyde were
slurried together in 50 ml. of ethanol, aud 5 ml. of concentrated
HCl was added with stirring.  After 3 min., about 20 ml. of
water was added. A Dright yellow solid formed which was
collected, wasbed with aqueons ethanol. and dried to afford
2.0 g 14890 of prodact.

Fonmnd:

oy FoC, Novelle, S0 L Bell, 1 Lo A Abrans, O Ziegtey, and J. AL
Npoaene, Fo Qv Chem, . 28, D70 (1960
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4-Oxazolidinones were synthesized by the acid-catalyzed condensation of e-hydroxyamides with acetone and

other low molecular weight ketones.
havior tests.
tensive pharmacological and clinical testing.

Although central nervous system (CNS) depressant
activity is ordinarily associated with compounds which
may be classed as cyclic amides (barbiturates, hydan-
toins, oxazolidinediones), stimulant and convulsant
activity have been found in a number of compounds of
this class.! 2-Imino-5-phenyl-4-oxazolidinone has re-
cently been introduced into therapy as a CNS stimu-
lant.?

Certain 4-oxazolidinones of the type I were found in
these laboratories to possess stimulant properties of a
magnitude and type that prompted us to prepare a
series of these compounds for study.

R /o\C/Rz

C
R/I [\RJ
' CO—NH
I

In Table I are listed 2,2-dimethyl-4-oxazolidinones
prepared by the acid-catalyzed condensation of a-
hydroxyamides with acetone, following the method
described by Fischer, et al.? Chemical®4 and infrared*3
spectral evidence for the cyclic (oxazolidinone) struc-

Rs 0 05 CH,
R\C/OH CHsCO?H) R Y \CH,
R, ™CONH, H CO—NH

ture of the condensation products of ketones and alde-
hydes with a-hydroxyamides has been presented.

The three methods used for the preparation of the
required e-hydroxyamides are outlined in Chart I
Method A counsisted of the preparation of aldehyde
cyanohydrins by either of two methods and the
hydrolysis of these, directly, without purification, to
the a-hydroxyamides which are listed in Table II.
Method B involved the ammonolysis of methyl esters
of a-hydroxy acids. In method C, o-hydroxy acids
were condensed with acetone to give 2,2-dimethyl-1,3-
dioxolan-4-ones which were converted by ammonolysis
to the a-hydroxyamides.

(1) P. K. Knoefel [J. Pharmacol, Exptl. Therap., 84, 26 (1945)] has re-
viewed the stimulant and convulsant barbituric acids.

(2) (a) L. Schmidt, Arzneimittel-Forsch.. 6, 423 (1956): (b) G. A. Lienart
and W. Janke, ibid.. T, 436 (1957).

(3} H. 0. L. Fiscler, G. Dangschat. and H. Stettiner, Ber., 66, 1032
(1932).

(4) W. Davies, T. H. Ramsay, and E. R. Stone, J. Chem. Soc.. 2633
(1949).

(5) K. Eichenberger, E. Ganz, and J. Druey, Helv. Chim. Acta, 38, 284
(1955).

A number were found to have stimulant activity in animal operant be-
One of the most active compounds, 2,2-dimethyl-5-styryl-4-oxazolidinone, has undergone ex-

CHarr I
Method A: RR,CHO ——————> RR,CHOHCN
Method B: RR;CHOHCO,CH; —> RRiICHOHCONH,

0. CH
Method C: RRICHOHCOH —> RR(G™ 61
O 3

CO—

When 2 2-dimethyl-5-styryl-4-oxazolidinone (IIb)
was found to have outstanding stimulant activity,
the condensation of the intermediate 2-hydroxy-4-
phenyl-3-butenamide (IIa)®7 with ketones other than
acetone and with benzaldehyde was studied. The
resulting 4-oxazolidinones are listed in Table III.
Ethyl methyl ketone was not markedly less reactive
than acetone. Only one of the two possible racemates
was obtained crystalline from the reaction mixture.
Diethyl ketone reacted sluggishly to give the oxazolidi-
none in low yield. Fractional crystallization of the
product from the condensation of ITa with acetylacetone
gave the two racemic forms of 2-acetonyl-2-methyl-5-
styryl-4-oxazolidinone.

The 4-oxazolidinones are colorless, erystalline coim-
pounds with a high degree of thermal stability, several
having been purified by vacuum distillation. Their
infrared spectra exhibit the characteristic® carbonyl
absorption band in the range 1708-1722 em.—! (IXBr
pellet). The oxazolidinones in contact with hot dilute
mineral acids are rapidly hydrolyzed to the component
a-hydroxyamides.

The expected derivatives of IIb were obtained by
hydrogenation and bromination of the double bond.
The N-methyl derivative, 2,2,3-trimethyl-5-styryl-4-
oxazolidinone, was obtained by reaction of the sodio
derivative of IIb with methyl iodide and was readily
characterized by its infrared carbonyl absorption band
at 1710 cnr. 71, The low-melting O-methyl derivative,
obtained by the reaction of IIb with methyl iodide in
the presence of silver oxide, was unstable and an en-
tirely satisfactory analysis could not be obtained.

(6) R, Fittig and M. Ginsburg, 4nn.. 299, 23 (1898).

(7) Each a-hydroxyamide is designated by a Roman nuineral followed
by the letter a: the derived 2,2-dimethyl-i-oxazolidinone is designated by
tlie same numeral followed by b.



