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Experimental Section

Melting points were determined in open capillary ribes o a
Mel-Temp apparati= aid are uncorrected.  Procedures used for
the preparation of new compounds are indicated by the appro-
priate reference; wheu chromatography was required for the isola-
tion of piire materials, as confirmed by thin layer chroniatography,
the details are sunmimarized.  All chromatography was conducted
»h a syuthetic magnesia~silica gel adsorbeut., The petroleum
cther used was the fraction boiling at 30-60°. Where analyses
are indicated only by synibols of the elenients, analvtical resnlts
were within 0.4, of the theoretical values.

3-Phenyl-5-trifiuoromethoxyanthranil (Va) was prepared by
codensation of p-nitrophenyl trifluoromethyl! ether'd with Ph-
CH.CN 8. The product was eluted with petrolenm ether-CH.-
Cl: (3:1) aud recrvstallized (Me:CO-H.O) with diffienlty; 20,
vield, mp 87-89°. Anal (C,HsFsNOy) C) H, N.

3-Phenyl-5-trifluoromethylthioanthranil (Vb ).-—Pheuy! t1i-
finoroniethy! sulfide (34.5 g, 0.194 mole) wa= nitrated as described
previously.t>  Distillation of the crnde product (28 g) with a
spinning-baud column gave 4797 of a mixtnre of o- and p-nitro-
phenyl triflioroniethyl sulfides.  Condensation of 15.3 g of this
nixtnre with PhCH.CN was effected with niethanolic KOH. #*
The product, ixolated with ether, was dissolved in petrolenm
ether-CH,Cl.  (3:1) and chromatographed. The material
elnted by petrolennm ether-CH.Cly (3:1) was rechronmatographed
to hiuenish 7.34 g (367¢) of yellow crystals. A sample recrystal-
lized from MeOH-H:0 had mp 97-98° Anal. (CHFyNOS)
¢, H, N, &

The remaining new compounds are given in Table I1.

Acknowledgment.—\icroanalyses were furnizhed by
My, L. Braneone and his staff.

Sulfonylureas Having Diuretic Activity
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A patent! describing carbamoyl derivatives of 7-
sulfamyl-3,4-dihydro-1,2,4-benzothiadiazine  1,1-diox-

(1) GLdStevens nud L. 1. Werner, 17, 8. Patent 3,252,475 (1966).
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ides prompts us to report onr awn findings with <uch
preparations beenuse, at least i1 one nstanee, our
results differ.

When we treated hydrochlorothiazide (1) with hutyl
ocyanate, v single product was obtained, mp 156

157°, to which we have assigned structure IT.  Iu the
H
Cl:@[hﬁ n-BuNCO
H NSO, - NH
0.
i
H H
BuNHCONH g-NH H.NSO. S/I\CONHBU
0. 0.
I 11

patent cited above, nuder reaction conditions essentially
identical with those which we have employed, the prod-
net obtained had a melting point of 174° and was us-
signed structmee I11.

We have assigned strueture I to our reaction produet
on the following basis: (1) it is reported that isoey:-
nates do not react with N-substituted snlfonamides;?
(b) the doublet at 2.95 and 3.05 u in the i spectra of 1.
characteristic of the unsubstituted 7-sulfamyl grouyp, ix
no longer present in I1; and (¢) the related sulfamyl-
quinazolone (IV), i which reaction at position IT is

H
Cl N C.H,

BuNCO

H,NSO, NH
0
-
H
a NYCgHr.
BuNHCONHSO, NH

0
\Y

unlikely, vields under comparable reaction conditions «
monosutfonviurea derivative (V) of very similar strie-
ture to II.  We are at a loss to explain the observed
differences under what appears to be essentially identi-
cal reaction conditions,

Compound 1T was devoid of hypoglyeemic activity in
the guinea pig but showed a diuretic potency in rats
exsentially equivalent to that of hydrochlorothiazide,
but with a somewhat better Na/I ratio.? Compound
V was much less potent than IT as a diuretic agent.

Experimental Section*

6-Chloro-3,4-dihydro-7-(N-butylcarbamoy!)sulfamyl-2H-1,2,4-
benzothiadiazine 1,1-Dioxide.—To a solution of 10.0 g (0.03:36
mole) of 6-chloro-3,4-dihydro-7-sulfamoyl-2H-1,2,4-benzothia-
zine 1,1-dioxide (1) in 34 ml (0.0336 mole) of 1 ¥V NaOH and 34
mt uf Me;CO at 10°, was added 3.32 g (0.0336 mole) of n-butyl

(2) F. Kurzer in "“Organic Sulfur Compounds,” Vol. [, N. {{haraseh, Ui,
Pergamon Press Ine., New York, N. Y., 1961, p 405.

(3) We are indebted to Dr. A Maass and Dr. D. Walz and (beir stafls, of
tliese laboratories, for (he hiological test results. For the diuretic assay, (he
procedure of V. D, Wielielhanug, F. T. Brennan, and G. ¥. Sosnowski, Fed.
I'roc., 19, 364 (1960), was wsed; the hypoglyeemic activity was determined
using the procedure described in (he paper by B. Loev, IX. M. Snader, and
D.T. Walz, J. Med. Chem., 6, 506 (1963).

(4) All melting points are corrected; ir spectra were taken as Nojol molls
on a Perkin-Elmer Model 137 Infracord.
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isocyanate in an equal volume of acetone. After 3 hr at 25°
Me;CO was removed in vacuo and the residual aqueons solution
was acidified with dilute HCI to give a white solid. After several
recrystallizations from MeOH-Et,0, 2.0 g of pure product, mp
156-157° dec, and 9.2 g of impure white solid were obtained.
Chromatography of the impure solid on 60-100 mesh Florisil
using EtOAc as eluent gave unreacted I and an additional 4.0
g of pure product, mp 156-137° dec, ir singlet at 2.9 u. Anal.
(CizHi:CINLO;3,) C, H, N.

7-Chloro-2-ethyl-6-(n-butylcarbamoyl)sulfamyl-1,3-dihydro-
4(3H)-quinazolone (V). —7-Chloro-2-ethyl-6-sulfamyl-1,2-dihy-
dro-4-qninazolone (IV, 8 g) was treated with 2.7 g of n-butyl
isocyanate under the same conditions described above to give,
after acidification of the aqueous solution, 8.2 g of erude produet.
It was purified by being put through a NaHCO3;-HCI treatmeut,
then reerystallizing from EtOH, to give 4 g of product, mp 152°
dec, irsiuglet at 2.9 u. Anal. (C;Hx4CIN,OS) C, H, N,

Central Nervous System Depressants.

VIII.! Pyrroles

RoserT BrRUCE MoOFFETT

Research Laboratories of The Upjohn Company,
Kalamazoo, Michigan 49001

Received March 21, 1968

Recent interest in certain tetrahvdro-4-oxoindoles?
(I) and related pyrroles prompts us to report our work

(1) Paper VII of this series: R. B. Moffett. J. Med, Chem., T, 446 (1964).

(2) (&) 8. Hauptmann, H. Blume, G. Hartmann, D. Haendel, and P.
Franke, Z. Chem., 6, 107 (1966); (b) K. Schoen, I. J. Pachter, and A. Rubin,
153rd National Meeting of the American Chemical Society, Miami Beach,
Fla., April 1967, Abstracts M46: (¢) M. J. Weiss, First International Con-
gress of Heterocyelic Chemistry, Albuguerque, N. M., June 1967; (d) E.
Bisagni, J. Marquet, J. Andre-Louisfert, A. Chentin, and F. Leinte, Bull.
Soc. Chim. France, 2796 (1967).
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on some similar compounds. It was observed, in these
laboratories, that many substituted pvrroles possessed
marked CNS depressant properties in mice and rats.
One of these, 3, showed enough promise in animals that

0o

R CH, COCH,

| |
ﬁ R’ CH,

wIZ‘

I

it was studied in man as a muscle relaxant and tran-
quilizer. Unfortunately, side effects precluded doses
large enough to observe its CNS effects. In attempts
to obtain a better analog, a number of other keto-
pyrroles were prepared. However, none was markedly
more potent than 3 in animals,

Table I lists pyrroles tested for their CN'S depressant
properties as observed in intact mice. 1lany of these
are from commercial sources or are well known in the
literature. Table IT lists the new pyrroles which were
prepared by modifications of the IKnorr syntheses.
Those of type 1 were prepared by reducing 1,3-cyclo-
hexadione and an a-ketoxime with zine and acetic acid,
or were obtained by modification of an ester group in
the primary IKnorr product.

Experimental Section?

Ethyl 4,5,6,7-Tetrahydro-3-methyl-4-0xo0-2-indolecarboxylate
(23).—To a solution of 40.2 g (0.309 mole) of ethyl acetoacetate
in 120 ml of AcOH was slowly added, with stirring and cooling
in an ice bath, a solntion of 246 g (0.335 mole) of NaNOQ, in 40
ml of HyO at such a rate that the temperature remained below

TasLe 1
PHARMACOLOGICAL ACTIVITY

Motor

LDso* mg/kg Depression,® mg/kg  act..?

No. R R’ R’ Mouse Rat Mouse Rat mg/kg
1 CHs CH:CH: CHa, H 77 30 ¢
2 COCH; H H H >1000 300
3 CHs COCH; CHs H 400 250 100 40 1004
4 CHs COCH; H CHas 553 225 100 70 30¢
5 CHs COCHs CHa CHs 233 100 70 407
6 COCHs3 CH: CH.CH; CHs 767 400 <100 <100 709
7 COCH; CHs COCHs, CH: 300 200 70 25
8 COOCH:CH: CH: COCH3s CHs 1000 300 300
9 COOH CH, COCH: CHs >1000 300 130

10 COCH; CHs COOCH:CH; CHs; 650 100 70

11 CONHCH:CsHs CH; COCH; CH; 300 >300 <300 130 50
12 CONH-3,4,5-(OCH3)3CesH2 CH; COCH; CH, > 1000 > 1000

13 CH; CONH-3.,4,5-(OCH3)sCsHa CHgs CHs >1000 >1000

14 CeHs H H H 533 <300

15 COCsHs H H H 767 750 100 h 225
16 CH:COOH H H CsHs 650 <300

17 CH-CONHXNH: H H Ce¢Hs 1000 10

18 CsHs COOCH:CH3s CHs CH; >1000 300

19 ~CH:CH2CHo— COCH; CH3 200 30 35

20 ~CH:CH:CH2CO~ COCH; H 233 100

21° -CH:CH:CH:CO- CHs CH: 200 100 80

22 ~CH:CH:CH:CO~ CHs COCHs, 533 30 68 50

23 -CH:CH:CH:CO~ CHa, COOCH:CH; 1000

24 ~CH.CH:CH:CO~ CH; COOH >1000

e For methodology see R. B. Moffett, A. R. Hanze, and P. H. Seay, J. Med. Chem., 7, 178 (1964), Table I, footnotes a and b. ? For

methodology see R. B. Moffett and P. H. Seay, ibid., 2, 229 (1960), Table I, footnote ¢. © Anticonvulsant activity. Dose protecting
509 of rats against supramaximal electroshock, 25 mg/kg ip. ¢ Anticonvulsant activity. Dose protecting 509, of rats against supra-
maximal electroshock, 25 mg/kg ip. Muscle relaxant activity. Dose causing muscle paralysis in 509, of the mice, 115 mg/kg ip.
¢ Auticonvulsant activity. Dose protecting 530% of rats against supramaximal electroshock, 20 mg/kg ip. 7 In spite of its depressant
properties this compound showed about 309, increase in alert time in EEG studies. Anorexigenic effect in the dog: about 0.1 times
as active as amphetamine. ¢ Anticonvulsant activity, Dose protecting 5097 of rats against supramaximal electroshock, 50 mg/kg.
Sleep inrats at <250 mg/kg. * Sleep in rats at 500 mg/kg. * Footnote 2a.



