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..~ COMPLETE SPECIFICATION
~ .. Sulphamoyl Quinazolinones . -
We, AMERICAN CYANAMID COMPANY, a corporation organized under the laws of the
State of Maine, United States of America, of 30 Rockefeller Plaza, New York, New
York, United States of America, do hereby declare the invention, for which we pray
: that a patent may be granted to us, and the method by which it is to be performed, to -
5 be particularly described in and by the following statement ; — 5
This invention relates to 4-o0x0-6-sulfamyl-1,2,3,4-tetrahydroquinazolinone deriva-
tives of the general form_ula: -
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in which R and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,

10 and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl groups, 10
or R, and R, taken together are an oxygen atom, and X is halogen or an alkyl group '
or a trihalomethyl group. o

The 1,2,3,4-tetrahydroquinazolinones of the present invention having a 7-halo or
a 7-trihalomethyl and a 6-sulfamyl group are diuretics and have the advantage that

15 they operate predominantly as chloruretic agents rather than as bicarbonate excretors. 15
Because metabolic acidosis does not develop under these conditions, a much longer
diuresis can be maintained. At the same time, the quinazolinones have low toxicity and
do not have the highly undesirable properties of mercurial diuretics which were the
classical chloruretic agents of the past. ' '

20 - The 1,2,3,4-tetrahydroquinazolinones of the pfesent invention having a 7-halo or 20
a 7-trihalomethyl ‘and a 6-sulfamyl group are particularly important and active as
diuretics, and these reduced quinazolinones are of special advantage in cdusing only a
mild kaluresis as 4 consequence of their use. ' Co

. The quinazolinone compounds. of the present invention having a 7-halo or a

- 225 - 7-trihalomethyl and a 6-sulfamyl group have the advantage that they excrete sodium 25

< - and chloride ions rather than bicarbonate ions and therefore do not suffer the disadvant-

I age of producing acidosis in patients taking these drugs. - ' -
- _Some of the intermediates of the present invention utilized in preparing the 7-halo
' (or 7-trihalomethyl) 6-sulfamyl quinazolinones also have diuretic activity.

30~ . Where the 1,2,3,4-tetrahydroquinazolinones of this invention have unlike substit- 30

o uents on the carbon atom in position 2 of the ring the compound is produced as the

. DL- racemate. These racemic mixtures may be resolved into their D and L isomers by

- well known methods, using optically active salts. It is to be expected that the D and

L isomers thus isolated may have different orders of activities or different types of

35 . activity. The preferred compounds are the DL-racéemic mixtures. The expense of 35

separation makes the isolation of a particular D or L isomer undesirable. ' :
It should be noted that the 1,2,3,4-tetrahydroquinazolinones are capable of existing

in tautomeric form, They are shown for typical members by the following equilibrium

reactions: B

. [Price 45.6d.]
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HpNGs” > T HgNOgs”

" For siméﬁcity, in the examples and claims, tﬁe'oompo'tm_gls have been set forth intheir . .

keto instead of their enol form. ) _ ,
" In accordance with this invention there is- provided a process for preparing
5§ - 1,2,3,4-tetrahydroquinazolinones of the general formula I above which comprises: .
(a) reacting an anthranilamide derivative of the general formula: '

. HgNQS - ~CO-NH-Rj

in an acidic medium with a carbonyl compound of the general formula:

100 or with the corresponding acetal or ketal, = - = - - ' '
: and, if desired, alkylating in a manner known per se the resulting compounds
in which R and/or R, are hydrogen. - : o
- Also, in accordance with this invention there-is provided a process for preparing
. 1,2,3,4-tetrahydroquinazolinones of the general formula I above which comprises: =~
15 .. (a) hydrogenating a- 6-sulfamyl-4-oxo-dihydroquinazolinone derivative. of the
+ " general formula:’ : : o o

ARy

XY - W

.~ by means of an alkali metal boron hydride, if desired in the presence of

" aluminum chloride,and - . o Lo

2 " (®) and, if desired, alkylating in a manner known per s the resulting compounds
"’ inwhichRandfor Ryarchydrogen. . =~ . o . EE

- There is also provided in accordance with this invention a process for preparing

1,2,3 4-tetrahydroquinazolinones of . the eral formula I above which comprises con-

densing an anthranilic acid derivative of the following general formula: _ j

| W!fh a thiourea -'6f_tt_|efollowing genefal formala:
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. . . '
to form a 2-thia-substituted quinazolirione of the following general formula:

- R
X N as
. KNGS \r_.R.s
S o

-which is then oxidized ‘to the cdrresponding 2-o0xo0-1,2,3,4-tetrahydroquinazolinone,

wherein R, R; and X are as hereinabove defined, and R, is hydrogen or is a hydro-
carbon group, preferably a lower alkyl group containing up to 6 carbon atoms.

-7 'In Ezamples A to J there are indicated typical procedures for the preparation of
some.of the intermediates used in the process of this invention. .

" ;' The ultra violet data in mu units recorded in the Examples below are for solutions
of -the: particular compound in 1/10N sodium hydroxide solutions.

- In the following Examples where parts are indicated this is intended to mean parts
by weight unless otherwise designated. - : : : :

Preparatibn of I_nte_rmediates.
' : ' EXAMPLE A; N Lo
Preparation of 5-Chloro-4-Sulfamyl-N-Acetyltoluidine.

NHCOCH3

NHCOCH;

80,CL

- Seventeen parts of sodium chloride are gradually added to 100 parts of ice-cold
chlorosulfonic acid. The reaction starts with the emission of HCl. Thereupon, 58 parts
of N-acetyl-5-chlorotoluidine ate gradually added to the chilled mixture. After the
addition is complete, the reaction mixture is heated to from 90—100° C. until comple-
tion.. The evolution of HCl continues during a good portion of this time. The mixture
is then cooled and poured slowly onto 500 parts of ice with good agitation. A crude
product is obtained which is filtered off and washed twice with 50 parts of ice water.
To the damp cake resulting, 500 parts of an aqueous ammonia solution is added with
stirring, the temperatitre being raised to from 90—100° C. After the reaction is
complete, the mixture is cooled to room temperature and allowed to stand until precipi-
tation is complete. The precipitate is then filtered off and the cake treated with 250
parts of IN NaOH followed by filtration and decolorization of the filtrate with activated
carbon. The filtrate. is then acidified with- concentrated hydrochloric acid and the

sulfonamide compound precipitates out: -

. . EXAMPIE B. :
Preparation of 4-Chloro-5-Sulfamyl-N-Acetylanthranilic Acid.

KMnO4
-~ oxidation

- Forty parts of the productof Exaﬁple A are gradually added to a solution 01; 50

parts of potassium permanganate in 400 parts of warm water. The mixture is then
heatéd-to 90—100° C. until reaction is complete. During the reaction, a brown pre-
cipitate of MnO, is formed and this is filtered off and washed three times with. 50 part
portions of 1IN NaOH. The combined filtrates and washings are decolorized with

activated carbon and the wesulting filtrate acidified to pH 2. A solid product precipi-

tates which is 4-chloro-5-sulfamyl-N-acetylanthranilic acid.
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. BXAMPLEC. .. . .
Preparation of 4-Chloro-5-Sulfamylanthranilic Acid.

NHCOCH;
NCOOH  me
o _ - E#OH
~ SOpNHp : Lo - SOhH

 Ten parts of the product of Example B are di_sét;lved in.'a_warn.m nuxture of 200
parts of HCI and 200 parts by volume of ethanol. The mixture is refluxed until reaction
is complete, then cooled and evaporated to dryness under reduced pressure. The solid

product obtained is then taken.up with 200 parts of 1N NaOH, decolorized with acti-

vated carbon and the filtrate acidified to congo red. The product which separates out is
4-chloro-5-sulfamylanthranilic acid and if desired can be purified by recrystallization,
although if it is to be used in the production of quinazolones, purification is not
necessary. .
EXAMPLE D.
Alternate method of preparing 4-Chloro-5-Sulfamylanthranilic Acid.

Nficoc; o ™

~COOH 3y NaOH . COOH o

O2NHy ' . SO2NHz -

Ten parts of the product of Example B are dispersed in 35 parts of 3N aqueous

NaOH. The mixture is then refluxed until reaction is complete. The solution is clarified

with activated carbon, filtered, and then the filtrate is cooled to 0° C. A sodium salt

of 4-chloro-5-sulfamylanthranilic acid is produced. -

In order to prodice the free acid, the sodium salt is acidified with aqueous minetal

acid using congo red as an indicator. An off-white precipitate forms and is filtered and -

washed several times with small portions of ice water. Occluded sodium chloride is
thereby removed but care should be taken to keep the washing with very small amounts
of ice water, only sufficient to dissolve the sodium chloride, as the acid itself is some-
what soluble in water and large amounts of wash water would result-in some loss of
product. - . : : S
. EXAMPLE E. . E
Preparation of 4-Chloro-5-Sulfamyl-N-Propionylanthranilic Acid. -

. NHCOGHMg - .

One part of the acid from Example 'C is heated with SO parts Cof propionic
anhydride at 90—100° C. until reaction is complete. The reaction mixture is then
poured “into 200 parts of ice water with stirring, the ice water. being approximately

half - ice and half water. Two layers form, then merge and precipitate. Filtration is.
effected and -the solid is washed with cold ‘water, producing 4-chloro-5-sulfamyl-N--

propionylanthranilic acid. -
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. EXAMPLE F.
Preparauon of 4-Bromo-5- Sulfamylantlrranmc Ac1d

NHa

COOH

SO02NH2

' The procedure of Example A is repeated replacing the N-acetyl-5-chlorotoluidine
with a stoichiometrical equivalent of N-acetyl-5-bromotoluidine prepared by reacting
5-bromo-o-toluidine with acetic anhydride. 5-Bromo-4-sulfamyl-N-acetyltoluidine is
obtained and is used in. the process of Example B in the place of the corresponding
“chloro compound. However, instead of 40 parts, 474 parts are used.
The acetyl product is then hydrolyzed as desctibed in Example C to produce the
4-bromo-5-sulfamylanthran1hc acid in the form of white crystals.

EXAMPLE G.
Preparauon of 4-Fluoro-5-Sulfamylanthranilic Acid.

The procedure of Example A is repeated replacing the N-acetyl-5-chlorotoluidine

“with a stoichiometrical equivalent of N-acetyl-5-fluorotoluidine prepared by reacting

4-ﬁuoro-o-tolu1dme with acetic anhydride. 5-Fluoro-4-sulfamyl-N-acetyltoluidine is
obtained and is used in the oxidation process of Example B in the place of the corres-
ponding chloro compound. The acetyl product is then hydrolyzed as described in
Example C to produce 4—ﬂuoro-5-su1famylanthramhc acid in the form of white crystals.

- EXAMPLE H.
N-Acetyl-s -Tnﬂuoromethyl—Toluldme

- NHCOCHy NHCOCH]

S ' CHy - SFq -/@Cﬂs.;
’ 00t . F5C .

The reaction of 10 parts of N-aoetyl- -carboxytolmdme with an excess of sulfur

- tetrafluoride at 120—150° C. in a sealed tube according to the method of Smith, et. al,,

] A.CS. 81, 3165 (195 9) gives N—aoetyl- -tnﬂuoromethyltoluldme as the main product

' ' EXAMPLE 5.
Preparauon of 4-Sulfamyl—S-Tnﬂuoromethyl-N-Acetyltolmdmc

F;c ncocus Fsc O NHCOCHy
uzuozs cHy . -

By replacmg the N—acetyl—S-chlorotolmdme of Example A with 50 parts of N-

acetyl-5-trifluoromethyltoluidine, the product is 4-sulfamyl-5-trifluoromethyl-N-
acetyltoluidine.
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EXAMPLE
Preparauon of 5- Su1famyl-4-Tr1ﬂuoromethy1—N- cetylanthramhc Acid.

NHCOCH3 NHCOCH3
KMno COOH
oxudahon
sozNHz © SoNM;

- By replacing the 5-chloro-4-sulfamyl-N-acetyltolmdme of Example ‘B with 40

parts of 4-su1famy1—S-mﬂuoromethyl-N-aoetyltolmdme, the product is 4-su1famyl—5-_.

mﬂuoromethyl-N-acetylanthramhc acxd

Preparatzon of Fmal Products .

C EXAMPLE 1. I
Preparation of 7-Chloro-6-Sulfamyl-l,2 3,4-Teﬁrahydro-4-Qumazohnone
I. Preparation of intermediate 7-Chloro-6-Sulfamyl-4-Quinazolinone.
Five parts of the .acid obtained from: Example C or Example D are added to §
parts of formamide and the mixture heated with stlrrmg to 170—175° C. until reaction
is complete. A light brown solution results which is cooled and taken up in 10 parts of

methanol The methanol solution is then poured into 100 parts of water. This results -

rystals and an oily layer. After separation, the oil is triturated with methanol to
form addltlonal crystals and all of the crystals are recovered by filtration. Greater purity

is obtained by dissolving in 1N aqueous NaOH, clarifying with activated carbon and -

reprecipitating with acid. By this method, crystals that are only slightly off-white color

are obtained and constitute a high quahty of 7-ch10ro—6-sulfamy1—4-qumazohnone Mp.

310—315° C.
-:_ Analysxs Calc’d C 370; H, 231; N, 162 S, 123, Cl, 13.7.
' - - Found: C, 37.1; H; 260 N, 158 S, 124, _Cl 136
Amax 295 my. . _

II. Fmal Product

A NnBH4 Mcls, or
\,L 8. K8H4(or LlBH4)/AlCI3, \f
HzNOz _ L. Na.BH4,L|BH4, or' "z"°z

(A) 103 Parts of aluminum chlonde were added to 25,000 parls by volume of |

diethylene glycol dimethyl ether while cooling in en ‘ice bath. The mixture was then

* stirred with warming and 200 parts of 7-chloro-6-sulfamyl-4-quinazolinone added. A
. -solution of 140 parts of sodium borohydride in 7000 parts of dry diethylene glycol
- dimethyl ether was then added gradually. An orange mixture resulted which was kept

at 85° C. until the meaction was complete. The reaction mixture was ‘then cooled to

 approximately 0° C. and 4000 parts of water slowly added. Dilute HCI was then added
" to form a strongly acidic clear solution which was-evaporated to dryness. The solid was' .
triturated with cold water to yield 90 parts of a solid which on. recrysvalhzauon from
509% aqueous acetone gave pale yellow ctystals M P 256-—8° C.

Analysm Calc’d i oA 367, H 3; 06 N, 16 1 S, 12. 3, Cl, 13.6. .
Found: C, 372 H, 330; N, 162 S, 122 Cl, 14.3.
Amax. 265

: (B) The preparation is carried out as descnbed in (A) aboye except that instead
of sodium borohydride, 140 parts of potassium (or lithium borohydride are used.

~.._(C) The preparation is carried out as described in A) or (B) above, except that -
: AlCls is not used, and the reduced product is 1solated . o
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Lo Preparation of 7-Chlo_ro-2—Methy1_—6-S___1_11_famyl—1,2,3,4-Tctrahydro'-4-Quinazol_inone.

AN "\r%. " NoBily.
. - e Pt

o

. -~ . The: procedure of Example 1 was repeated .except that a corresponding amount of
5 7-ch10170-2-m_ethy1—6-sulfamyl—_4—quinazolinone_was used for the 7-chloro-6-sulfamyl-4-
quinazolinone. The crude ‘product obtained was stirred with aqueous sodium bicarbon-
ate solution, filtered off and the solid dissolved in 1N aqueous NaOH and reprecipitated
with dilute hydrochloric acid.- As before, recrystallization from 50%- aqueous acetone
and 50% ethanol resulted in a well crystailized product. M.p. 285° C. '

10 Analysis Calcd: C, 30.2; H, 3.63; N, 153; S, 1L7; Cl, 129.
- Found: C,39.1; H,3.60; N, 15.1; S, 118; Cl, 127,
Amax. 265. Lo : : :

urethane with 2-carboxy-5-chloro-4-sulfamylacetanilide.

15 EXAMPLE 3.

. - N N H o
- aQ ﬁ NaBHg a ‘ \ru' '
HaNo,s AN - Ay HaNO,S NCH3 .

The procedure of Example 1 was repeated replacing the 7-chloro-6-sxilfsﬁnyl-4-
Ll quinazolinone with an equivalent amount of the 3~-methyl derivative,
20 A good yield of plate crystals was obtained on recrystallization from 509% acetone.
M.p. 257—9° C. ' T

Analysis Calcd: G, 39.2; H, 3.63; N, 15.3; S, 11.7; Cl, 129,
Found: G, 39.1; H,3.76; N, 154; S, 11.5; Cl, 12.9.
Amax. 265. o : } ' - .

25 The 3-methyl derivative is prepared as follows:
One part of the acid from Example C is heated with an equal part of N-methyl-
formamide at 175—180° C. until reaction is complete. The reaction product is then

cooled and triturated with 5 parts of methanol followed by filtration producing off-

- white crystals. The crystals are stirred with 5 parts of 10% aqueous sodium bicarbonate

30 ‘to Temove traces of starting material and again filtered off. The solid is then dissolved

) - in 5 parts of 1N aqueous sodium hydroxide, clarified with activated carbon and preci-

PO © pitated with mineral acid. The precipitate is 7-chloro-3-methyl-6-sulfamyl-4-
- quinazolinone. M.p. 238—40° C,

' Analysis Calc'd ; (including one molé water): - )
. G 37.0; H,342; N, 144; S, 110; Cl, 12.2.

s
‘Found: G, 36.7; H, 3.38; N, 14.1; S, 11.5; Cl, 13.6.

Amax 285.

The-7-chloro~2Amétf1yi¥6-sulfazxiyl-4-quinazblinone. can be prepared by condensing

Preparation_of 7—Chlof6—3-Méthyl-_6-Sﬁlfamyl—1,2,3,4-T¢traﬁy(_irb-4¥Qﬁjnazoliﬁoh§.'"_
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Preparation of 7-Chloro-2-Ethyl-6-Sulfamyl-1,2,3,4-Tetrahydro-4-Quinazolinone, '

Ghs NaBHg
G c"’"5
HNO2S™R : a3 : HoNOS

o
" The procedure of Example 1 was repeated replacing the 7-chloro-6-sulfamyl-4-
qumazolmone with the 2-ethyl derivative, Fibrous crystals were obtained by recrystal-
hzauon from 50% acetone M. p 248—250° C

Analysis Calc’d: c, 414; H, 4.15, N; 14.5; S, 11.1; 01, 12.
Found: C, 41.0; H, 4'.52‘; N, 143; S, 11.1; Cl, 12.
Amax, 270. .

The 2-ethyl denvauve is prepazed as follows '
Five parts of the product of Example E and an equal welght of urethane are

'ground together and heated at 190° C, until reaction is complete which can be deter-

mined by cessation of the evolution of carbon dioxide from the fused material. The

'reaction mixture is then cooled and stirred with SO parts of 10% . aqueous sodium

bicarbonate solution to remove any unreacted starting material, This is followed by
filtration producing a crude, tan colored residue. The product is then purified by solu-
tion in 1N aqueous sodium hydromde, decolonzmg with activated carbon and acidifica-
tion with concentrated hydrochloric acid to give a white solid precipitate which is
filtered off, washed with water and dned It is 7-chloro-2-ethyl-6-sulfamyl-4-quinazo-
linone. Mp >250° C.

Analysis Calc’d: (including 4 mole of water) :
C, 40.5; H, 3.71; N, 14.1; 8§, 10.8;
1

Found : C, 40.0; H, 3.98; N, 13.7; §,
Amax. 2_95._ . _

EXAMPLE 3.
Preparanon of 7-F1uoro-6-Su1famyl-1 2,3 4-Tetrahydro-4-Qumazolmone

N
. j NaBH4 T
H2NOaS ‘ H AICl;
_ Y -

The process of Example 1 is repeated replacmg 7-chloro-6-sulfamyl—4—qumazo—'

lmone with the corresponding 7-fluoro-6-sulfamyl-4~quinazolinone, which was:

by the procedure of Example 1 except that 5 parts of the product of Example D were.
repla.ced with 4 parts of the product of - Example G 7-Fluoro—6—mﬂfamy1—4-qumazo- _

: lmone is obmmed as colorless crystals.

EXAMPLE 6

-Preparauon of 7-Chloro-2-Isopropyl—6-Sulfamyl—1,2,3,4-Tetrahydro-4-anazohnone.

O DY O e, Totow,
'HzNOzS : AlCl; " NOzS

o

. The procedure of Example 1 was repeated replacing 7-chloro—6-sulfamyl-4-
linone with the 2-isopropyl derivative. The fibrous crystals were obtained in
good yleld by recrysmlhzauon from 50% acetone. M.p. 296—9° C.
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-)-»_Ilm_i‘x".- 265.

Analysls Calc’d (th1s mcludes % mole of water)

G 422; H.479; N, 134; S, 103; C|, 114,
Found: G, 42.1; H, 464 N, 132; S, 102; Cl, 11.5.
Amax. 285, - - o .

The 7-chlom-2—1sopropy1-6—sulfamyl—4—qumazohnone is prepared from isobutyr-
amide and the acid of Example C or D. M.p. 280° C. o

Analysis Calc’d: C, 43.8; H, 3.98; N, 13.9; §, 10.6; Cl, 11.8.
Found: C, 43.9; H, 4, 18, N, 14.2; S, 163; (I, 12.1.
Ama_x. 295 myu. _ .

Preparation of 7-Chloro—2,3-Di_mcl‘hyl—G—Sulf_amyl-1,2,3,4-Tetrahy_dro-4-Quinazblinon_e.

3 NQBHA, .
Haogs 'Cﬂs B Hoto,s” ‘°“s

The prooedure of Example 1 was repeated replacmg 7-chloro-6-su1famyl-4-
quinazolinone with the 2,3-dimethyl derivative. A good yield of plate crystals was
obtamed by recrystalhzatlon from 50% acetone Mup. 233—5° C.

Analysls Calc’d. _C,-.41.4, H, 414; N, 14.5; S, 11,1; ClL, 123.
Found C; 41.8; . H, 4.42; N, 14. 2, S, 1L0; (i, 122
hmax. 265. . . . o _ _ o

The 2,3- dxmethyl derivative was prepared as follows:

Five hundred parts of the product of Example D and an equal amount of N-
methylacetamide are heated at 195—200° C. until reaction is complete. The mixture
is then cooled and the resulting solid triturated with methanol and 10 volumes of water
added. An oil forms and on standing at low temperatures crystallizes. The solids are
separated by filtration and are then stirred with 109% aqueous sodium bicarbonate and
the solid recovered by filtration in the form of light yellow crystals which are further
purified by dissolving in aqueous IN sodium hydroxide solution, clarifying with
activated carbon and precipitated by the addition of mineral acid, The product is 7-
chloro-2,3-dimethyl-6-sulfamyl-4-quinazolinone, M.p. 245°.

EXAMPLE 8.

| Preparanon of 7-Chloro-2-0xo—6-Sulfamyl-1,2,3,4-Tetrahydro-4 Qumazohnone

cn% an—c—nu
HaNOys” COOH ~ HgNOzS

. One part of 4-chloro-5-su1famy1 anthranilic ac1d was heated with 1 part of urea
at 180° C. until reaction was complete as evidenced by cessation of evolution of
ammonia. The mixture was then cooled, the unreacted starting material was dissolved in

109% aqueous sodium. bicarbonate solutlon, filtered and the remaining solid recrystal-
lized by dissolving in alkali, clanfymg w1th decolonzmg carbon and precipitation by
acidification. M.p. 275° C.

Analysis Cald: C, 33.8; H, 245; N, 149; S, 11.2.
Found: :C,_ _3_3.7__;. H, 289; N, 154; S, 114. .
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Preparation of 7_.-B_romq-§-_S_u_1§ax_n_y1—1,2,3,_4'—T§trahydro-4-Quinazolinone.

NaBH.
Al HNgs T

Thé process of Example 1 is repested replacing 7-chiloro-6-sulfamyl-4-quinazo-

- linone with the corresponding 7-bromo-6-sulfamyl-4-quinazolinone: The product is

obtained: as a colorless solid on crystallization from aqueous acetone.
. The 7-bromo-6-sulfamyl-4-quinazolinone is prepared according to. the preparation
of Example 1(D), teplacing ‘the product of Example C by the product of Example F.

_ o ExampLE 10. _ : .
Preparation of -7'—C_hloro—2—0xo—6—Su1f_a_t.:_1_yl'-.l,2',3,‘4-;Tet:rahydro—4-Quinazolinon¢.

L ﬂ Heno cn ——— 1:
L Hugs/NNC00H  HpNoS N 00K | HNgs R E

.- An aqueous solution of ten parts of 4-chloro-S-sulfamylanthranilic -acid in an
excess of cyanic acid is Heated at 350 C, until ‘the reaction is complete. "The formed
‘ureido intermediate “is ‘then heated ‘at reflux in’ aqueous sodium hydroxide ‘'solution to
give 7-chloro-2-oxo—6—sulfamyl-1,2,3,4-tetrahydro—4-quinazolinone, m.p. 275° C. "~

. Examere 11,

"+ Preparation of 7-Chloro-3-Methyl-2-Oxo-6-Sulfamyl-1,2,3,4- Tetrahydro-4-. - -

" Quiriazolinone. - -

- HaNGQyS”” CONHCHy .. - - -~ HaNgyST 7N 0

A Twenty five parts of N'methyl'z.'cafboethﬂxymno-4-6510:6—5-sulfémylbenz- o
amide are heated at 170—190°, C. until evolution of ethanol is complete, The formed

p'rddu'c_t'_is'&y'Stalhzed“ ized -from aqueous acetone as a colorless; high-melting-solid,- ¥

B, The intermediate N-memyl-z-ca'rboemoxyamino-4-c1ﬂofo'-s-su_lfani&ib'enz- __

~ amide is prepared ir@-'_accordance with the following reaction sequence:
e . NHeOOGH | WHCOOGHS

a ,@ : cwaog,l{ya,@_ @—-—W;’, ) >
S S a SONHy -

el NHCOOC Hy
- . NHCOOC, SORLE X
N MHE0ORES 4y gy PyycooH

o a,
i 'Hamksﬂcoﬁmg kN

ki

e

The conditions for the conversion to the ':4_'-ci11.of6-S-Zsﬁlfai'rifyl'-N'-catboethoxyagthrgpilié"

10

15.

25

* ‘acid are substantially identical to those for the preparation of the 4-chloro-5-sulfamyl- - fk

l‘-'
N-acetylanthranilic acid (Examples A and B). .
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S ExampLE 12, _
Preparation. of '7-Chloro-24Oxo-6-S1ﬂfamyl-:1,2,3,4—Tet’rahydro-4-Quinazolinone.

N NG T °
HaNG,S “NCONH, . HgN %S =

0

- A. Fifteen:parts of -4-chloro-5-sulfamyl-anthranilamide are dissolved in dilute
5 hydrochloric acid and phosgene gas. is bubbled .through the solution at ‘room. tempera~-
ture for 1—2 hours. The formed product, which precipitates. out, is. filtered off.and
crystallized from aqueous alcohol to. give 7-chloro-2-ox0-6-sulfamyl-1,2,3,4-tétrahydro-
4-quinazolinone as colorless crystals, m.p. 275° C. : :

_ . #Bu“The. intermediate 4-chloro-5-sulfamyl-anthranilamide is prepared from 4-
10 ~ chloro-5-sulfamylanthranilic- acid (Example C) by treatment first with a cliloroformic

acid ester; preferably ethyl chloroformate, in the presence of a tertiary amine at a low

temperature of less than about 15° C, and preferably at 0 to -~ 10° C. and the product
. formed is then treated -with ammonium hydroxide; 4-Chloro-5-sulfamyl-anthranilamide

melts at 282—284° C, ' T s L

15 ExAMPLE 13. --
Preparation of 7-Chloro-2-Oxo-6-Sulfamyl-1,2,3,4- Tetrahydro-4-Quinazolinone.

Ten parts of 4-chloro-5-sulfamylanthranilic acid, and 10 ;;arts of thiourea are fused
- at-185—190°. for 3- hours. After cooling the crude 2-thio compound is oxidized with

20 ‘excess permanganate in neutral solution to form the desired. 7-chloro-2-0xo-6-sulfamyl-

1,2,34-tetrahydro-4-quinazolinone. Recrystallized from aqueous: ethanol, the product
bhas a melting point of 275° C. S Tan

ExampLE 14.
N 1_’_repa_17at__ion of 7-Ch10r9-2,2-Dimethyl—6—Sulfamyl—1_,2,3,4-T§t;ahydro-4- _

25 " ¢ . Quinazolinone. - ..

T OO T P
- Colls (CH3),C=0
p S deie=s,

Soghng VR Hywes T

REE Three parts of 4-chl.oro-5-su1famy.l"§:i:1tb1-'aﬁ.i'lic adﬂ' in 30 parts of dimethylform-

— | amide ‘are treated with 3 parts of triethylamine. To-the ice-cold, well-stirred solution

-are added 3 parts of ethyl chlorocarbonate. After 10 minutes, 24 parts of concentrated

30 aqueous ammonia are added, and the mixture is warmed to 80° C. on a steam bath.
S “The solution is' concentrated :in wacuo to a-thick syrup and-60 parts of water are added.

White crystals: of - 2-carbamyl-5-chloro-4-sulfamylaniline are filtered -off-and recrystal-

lizéd from aqueous-alcohol; " .- : .-

. The 2-carbamyl-5-chioro-4-sulfamylaniline is dissolved in 60 parts of diethylene-

. 35 . glycol dimethyl ether, an excess of -acetone is added and then 4. parts of concentrated

- hydrochloric: acid is .added: After, refluxing for 3 hours, the solution is - stripped _to
" dryness and the resulting solid is dissolved in base and reprecipitated by mineral acid.
'White" crystals .i:qf;_‘:7-ch10;0-2,2-dimethy1a6-.sulfamyl—1,2,3,{:t@trahydro-.l!-qumazohnone

areforted. . -

10

15
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25
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EXAMPLE: 15
Preparation of 7-Chloro-2-0xo-6-Sulfamyl-1,2,3 4-Tetrahydro-4-Qumazolmone.

A. 20 Parts of ethyl 2-carbethoxyanuno-4—chloro—5-sulfamylbenzoate and 10 parts
of hydroxylamine, in 50 parts of ethanol containing 10 parts of sodium ethoxide, are
refluxed for 3 hours. After cooling; the solution is concentrated to dryness and the crude
solid is reduced with an éxcess of sodium amalgam to yield 7-chloro-2-oxo-6-sulfamyl-
1,2,3,4-tetrahydro-4-qmnazolmone Recrystallization gives the product, m.p. 275° C

The “intermediate ethyl 2-carbethoxyamino-4-chloro-5-sulfamylbenzoate is
prepared from 4-chloro-5-sulfamyl-N-carbethoxyanthranilic acid by refluxing in ethyl
alcohol for a period of four hours, during which time HICl gas is bubbled. through the
solution.. After reﬂuxmg is over, the reaction mixture is heated to 50° C. in vacuo to
remove ‘the excess: hydrochldnc acid and alcohol and the crude dried resldue is then
usable in the further reaction.. .
= 4-Cldom-5-su]famyl—N-carbethoxy—anthranﬂ1c acid is prepated accordmg to the
sequence shown in part B of Example 11.

o EXAMPLE 16, -
Preparatmn of 7-Chloro-1-Methyl—6-Sulfamy1-1 2,3,4—Tetrahydro—4-anazohnone

The reducuon procedures of Example 1 parts A, B or C are. camed out, except

that 7-chloro-6-sdfamyl—4-qumazohnone is replaced by 7-chloro-1—methy1—6—sulfamyl— :

4-quinazolinone. There is obtained as a result-of the reducnon 7-ch10ro-1-methyl—6-
sulfamyl-l,2,3,4-teu'ahydr0u4-qumazolmone

= EXAMPLE 17 '
Preparauon of 2-Ethy1-7-Chloro-6—Sulfamyl-1,2 3 4-Tetrahydro-4—Qu1nazohnone
NHy
czrg-tmocans)g
CONI'IZ :

_ A Two parts of 4-clﬂoro-5-su1famylanﬂ1ram11c acid and 2 parts. of m—n—butyl—
amiife’ are dissolved -in 100 parts of dry tetrahydrofurane and the solution is cooled. to

" —=5°.C. in an ice-alcoho] bath. One part of ethyl chlorocarbonate is then added .all-at -

once with’ surrmg After 10 mimites at this temperature, an excess of liquid NH; is”

added and the mixture is warmed hneﬂy to-about 60° C. and -then concentrated. in

. vgcuc to. give a solid residue; This is washed with dilute NaHCOs and w1rh HzQ nnd_ :
au- - dried to give 4-chidro-5 -sulfamylanthranilamide.” . .
: B AmlxtureofSpartsoftheproductfromA,ZpartsofpropmnaoemlandSO

parts of diethylene glycol dimnethylether containing 1 part of dissolved HCI gas:is heated

" on the steam bath with stirring for. 1—2 hrs, The reaction mixture is then. ooncentrated- '

to dryness in vacuo and the solid residue is recrystallized from aqueous acetone to give
2—ethyl—7—chloro-6-su1famyl-1,2,3,4-tetrahydro—4—qmnazolmone, m.p. 248—250° C,

.\,\%-_::g\'..

5
10
15
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.. - .. . . .t . ExAMPLE 18. _ : o
' Preparatiox; of 7'—Chloro-2-Ethyl-6-Su1famyl-1,2,_3,4-Tetrahydr0-4-Quinazolinone. ‘

o} Hz

N . . . .
TN s + CH3CHy=C (0G Hs)y ——>
- €ooH - o

HyNOS

- One part of 4-chloro-5-sulfamylanthranilic acid, one part of propionaldehyde
diethylacetal and 0.5 parts of concentrated hydrochloric acid are dissolved in 60 parts.
of diethyleneglycol dimethyl ether. The mixture is then heated on a steam bath for 1 to
3 hours. The resulting solution is cooled and an excess of concentrated ammonium
hydroxide is added and refluxing continued for 3 to 4 hours. The resulting mixture is
taken to dryness i vacuo and the solid residue washed with water. The final product is
purified by dissolving in dilute sodium hydroxide and reprecipitated by mineral acid.
On washing with water and air drying the product is obtained, m.p. 248—250° C.

A ExAMPLE 19.
7-Methyl-6—Sulfamy1-1,2,3,4-Ten'ahydro-4-Quinazolinone.

o5 m;:l R fo oo -
sty S | | -

The prodédure of Example 1 was repeated except that a corrésponding amount

\, 0f 7-methyl-6-sulfamyl-4-quinazolinone was used for 7-chloro-6-sulfamyl-4-quinazolin-

one. The product was worked up in the same manner. _ .
The results of an extensive diuretic evaluation programme upon the compounds

Y/ _of this invention are set out below in order that a dona fide showing of the compounds

as diuretics may be made. .

‘Many different criteria or standards exist for the evaluation of diuretics. For
example, total salt excretion, rapidity, low toxicity and freedom from side effects, are
all important. Since a screening programme is directed to developing compounds which
will assume possible commercial therapeutic importance, some rather generally accepted
criteria (assuming, of course, low toxicity and freedom from side effects have been

.assuted by preliminary screening) have been settled on. They are, in order of their

relative importance, relatively low excretion of potassium ion, diuresis at low mg/kg.
dose levels and a favorable chloride ion excretion. While, admittedly, a high rate of
chloride jon excretion is important in treating the edema that frequently accompanies

‘cardivascular episodes, its value is greatly exaggerated if one neglects the extreme

importance of low potassium jon excretion during diuretic therapy. For example, it is
well known that extreme potassium depletion can result in side effects, sometimes
culminating in shock or even death. For this reason, rather than high chloride excretion
per. se, it is much more important that a clinically successful diuretic causes a low
potassium ion excretion coupled with a relatively high chloride jon excretion rate. The
ratio .of chloride ion excretion to potassium ion excretion affords a figure which is
useful to indicate the efficacy of a diuretic.

.. The second most important characteristic of a clinically useful diuretic is the
ability of a diuretic to function at low mg/kg. dose levels. Unfortunately, because of
the pressure. to market drugs,. there has been a tendency to overlook the need for a

- diuretic to function at low dose levels. -

When maximum effective doses of diuretics are employed, the diuretics having a
relatively weak potency induce a lesser degree of chloride excretion and a greater inci-
dence of untoward reactions than when more potent diuretics are administered. For

13
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this reason diuretics are preferred havmg activity below 10 mg/kg In the screening -

programme the compounds which ‘were deficient in-or barely marginally active in the
above qualities, have been dropped from further consideration and less data are avail-
able on them than on the compounds disclosed in this specification,: ..

Using the method of J. M. Little and C.: :Cooper, Jr. Fed. Proc. 9 296, 1950, dogs
were given 35 ml/kg. water by gavags, deprived of food ‘and water, cathetenzed 16
hours later, and given an-additional 25 mg/kg of water plus a. gelatin capsule of test
compound. The animals were then retumed to their metabohsm cages and 24 hours
later total urine volume was collected and analyzed. .

Sodium and potassium concentrations were determined by flame photometry in a
Baird-Atomic DB4 using the direct method, Chloride was measured by mercurimetric
titration, as noted by O. Schales and S. S Schales, ]. Biol. Chem. 140; 879, 1941.

In determining 951% confidence limits in Table I below, the standard deviation

was estimated by a procedure based on the range of observations as noted by G. W.
Snedecor, Statistical Methods, 5th Ed,, Amés, Towa State College Press, 1956, p. 38.
For “testing : the: significance. of dxfferences, the conventional “ Student’s * t-test was
employed. The procedure outlined by:Snedecor was used -for analyms of variance, - -

~ In Table II the so-called cross-over:method: was used, as originally s ted by

Ybuden (Youden Square), see Cocharan & Cox,.Ch. 13, Exptl Designs, Ztn;ngc'l:s 1957
- ‘Both the: stanstmal methods used in Tables I and II will give the same order of
results iy . . _ _ .

: TABI_.B,I ' _ o . :
Avg. % Change from Control in
ctee e 0—24 br, Cl-andK"'Excretlon
- ' No. of Dose- '
Compound ) _ Dogs mg/kg. CI- K+ CI/K+
6-quinazolinesulfonamide, 7=~ - 4 1. 43 62 3.2
chloro-1,2,3, 4—teu‘ahydro-2- : 4 - 5. 212 24 8.90
methyl-4-oxo _ 3 200 192. 63 3.04
uinazolinesulfonamide, 7- 3 1 169 52 3.25
. chloro-1234 tetrahydro-d-oxo - .2 .20 340 144 - 2.36
6-quinazolinesulfonamide, 7- 6 -1 251 i01.- 2.50 .
chloro-z-ethyl-l,z, ,4-tetrahydro— 5. . 5. 201 32 913
4-ox0, . a5 309 13T 2250
 Tape M-
' Avg. A, _Change from Control in’
:0—24 hr. Electrolyte Conoentrauon
Compound R o /kg Cl- K+ Cl/
" é-quinszolinesulfonamide, 7-chloro-2-ethyl- o ; a5
1 34—tetrah -4-oxo : _ _ 1 9,
,’2 0 ydm c .25 309 137 2.
"_'-6-qumazohneeu1fonamzde 7-chloro-1,2,3, R Y B
tetrahydro-2-methyl-4-ox0 . .. 5212 4 8.
':_'&qummhnesmfonamxde, 7-ch1°ro-1,2,3, T 10 9.
tetrahydro-4-0x0. . . .0 5. 360 - 58
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Based on the above data obtained in dogs, the compounds of the invention showed
effectiveness as diuretics, and particularly high effectiveness at dosages of less than 10

mg/kg. body weight. .
. WHAT WE CLAIM IS : — ‘
5 1. 4-Oxo-6-sulfamyl-1,2,3,4-tetrahydroquinabolinone derivatives of the general 5
formula: .
R

. :

ﬁ ~Rt
R r
: i o 3 2o0
HpNGy S ']

" in which R and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,

and R. are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl
\ 10 groups, or R, and R, taken togethér are an oxygen atom, and X is halogen or an alkyl = " 10

group or a trihalomethyl group. ’ ' ' L

. 7-Chloro-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. .

7-Chloro-2-methyl-6-sulfamyl-1,2,3 4-tetrahydro-4-quinazolinone. . . - .
7-Chloro-3-methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
7-Chloro-2-ethyl-6-sulfamyl-1,2,3 4-tetrahydro-4-quinazolinone. 15
7-Fluoro-6-sulfamyl-1,2,3 ,4-tetrahydro-4-quinazolinone. :
7-Chloro-2-isopropyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
7-Chloro-2,3-dimethyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.

9. 7-Bromo-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. .
10. 7-Chloro-2,2-dimethyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. 20
11. 7-Chloro-1-methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
12. 7-Methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
13
14

15

CRNAMPWN

20

7-Chloro-2-oxo-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
. 7-Chloro-3-methyl-2-oxo-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. _
25 15. A process for preparing 4-oxo-6-sulfamyl-1,2,3,4-tetrahydroquinazolinone - 25
derivatives of the general formula: g '

R _
BeG= T
SRy .
HyNGy S oS s
o

_ in which R and R; are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,
and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl
30 groups, and X is halogen or an alkyl group or a tribalomethyl group, which comprises 30
(a) reacting an anthranilamide derivative of the general formula:

R -

e
HaNOyS CO-NH-R3

in an acidic medium with a carbonyl compound of the general formu_la: .

R,—CO—R,,

35 or with the corresponding acetal or ketal, 35
(b) and, if desired, alkylating in a manner known per se the resulting compounds
in which R and /or R, are hydrogen.
16. A process for preparing 4-oxo-6-sulfamyl-1,2,3,4-tetrahydroquinazolinone
derivatives of the general formula:

X

ﬁR .
: _ HzNGy S TS 7 |

0

e T e
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- . Based on the above data obtained in dogs, the compounds of the invention showed
-effectiveness. as diuretics, and particularly high effectiveness at dosages of less than 10
mg/kg. body weight. . - _ S T I Co R

_ WHAT WE CLAIMI1S:— . -~ - . - .. : ' )
5 1. 4-Oxo-6-sulfamyl-1,2,3,4- i i derivatives of the general 5
formula:

o R
P X Ry
 HaNOy S~ s Ry - . s
' (o]

in which R and R; are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,

and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl
10 groups, or R; and R; taken togethér are an oxygen atom, and X is halogen or an alkyl 10

: group or a trihalomethyl group. o R _

- .2, -7-Chloro-6-sulfamyl-1,2,3 4-tetrahydro-4-quinazolinone. o o
3. 7-Chloro-2-methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.. - - :. -
4. 7-Chloro-3-methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
5. 7-Chloro-2-ethyl-6-sulfamyl-1,2,3;4-tetrahydro-4-quinazolinone. _ 15
6. 7-Fluoro-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
7.
8
9

15

7-Chloro-2-isopropyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
7-Chloro-2,3-dimethyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone.
. 7-Bromo-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. ‘
20 10.  7-Chloro-2,2-dimethyl-6-sulfamyl-1,2,3 4-tetrahydro-4-quinazolinone. 20
_ 11.  7-Chloro-1-methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. .
.12, 7-Methyl-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. L
. 13..- . 7-Chloro-2-oxo-6-sulfamyl-1,2,3 4-tetrahydro-4-quinazolinone. = = . -
14. 7-Chloro-3-methyl-2-oxo-6-sulfamyl-1,2,3,4-tetrahydro-4-quinazolinone. . .
25 15. ‘A process for preparing 4-oxo-6-sulfamyl-1,2,3,4-tetrahydroquinazolinone 25
derivatives of the general formula: - . .

x ﬁi<R1 .
"zNoas)@:f R el
o

_ in which R and R; are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,
_ and R, are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl
30 - groups, and X is halogen.or an alkyl group or atrihalomethyl group, which comprises 30
(2) reacting an anthranilamide derivative of the general formula:

X‘ l NH .
H2N03S ; CO-NH-R3
" in-an acidic m'edil_ir.n:'with a carbonyl com_pound-of the general fo_rmql_a:-

. R—CO—R,, - -

35

i35 . or with the corresponding acetal or ketal, - - : C e
© 7w st (b)) 'and,.if desired, alkylating in a manner known per se the resulting compounds
- in which R and for R, are hydrogen. - BRI L
_ . 16. A process for preparing ' 4-oxo-6-sulfamyl-1,2,3,4-tetrahydroquinazolinone
_ derivatives of the general formuila: - .. - . 0. o :
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in which R and Ry are hydrogen or alkyl: radicals containing up to 6 carbon atoms, R, .
aid R, are hydrogen or alkyl radicals containing up to 6 carbon atoms or aralkyl groupsA ,L PO
and X is halogen or an alkyl group or a trihalomethyl group, which comprises] - A
(a) hydrogenating a 6-sulfamyl-4-oxo-dihydroquinazolinone derivative of the ? L ET
. - gefieral formula: -~ . o _ 5
$. - 4 . :I . ' N ’
X \ﬁ/&. S -XJO:J-RJ
Hy 0,5 L HNgST T
. o
“ - - . by means of an alkali metal boron hydride, if desired in the presence of -
<7 .2+ . aluminum chloride, and - : ce S :
+..(b) "+ if desired, alkylating in a'manner known per se the resulting compounds in :
which R and/or R, are hydrogen. o : 10

'17. A process for . preparing 4-0xo.-6-sulfamyl—1,2,3,4-teﬁahydm;j\ﬂnazolinone
derivatives of the general formula: - - - - . P _

M Re .
T - -
: —Ef Cer

SR
o

X.

' Hszgs'. o
in which R and Ry are hydrogen or alkyl radicals containing up to 6 carbon atoms, R,
and R, taken together represent an oxygen atom and X is halogen or an alkyl group 15
or a trihalomethyl group, which comprises condensing an anthranilic acid derivative of
the_ f_ollowing g_ene_ral formulg::- ST i .

. . .x . i |

- HyNO;S COOR,

with a thiourea of the following genetal formula:

$ .
a— RsNH—lér—NI'IR, - _— - 20

to form -a. iZtMéfwBsﬁmﬁed quinazolinone of the .fqllﬂwing. general formula:.

whichi-is ‘theni oxidized to.the corresponding 2-0%0-1,2,3,4-tetrahydroquinazolinone,

wherein R, R, and X are as hereinabove defined, and R, is hydrogen or is a hydro- - '

carbon group, preferably a lower alkyl ‘group containing up to 6 carbon atoms. ' 25 0L
-18. A process for preparing 4-0x0-6-sulfamyl-1,2,3,4-tetrahydroquinazolinonies

of formula I substantially as herein described. - . - - e i

Z.0:19; 4-Oxo-6-sulfamyl-1,2,3,4-tetrahydroquinazolinones whenever prepared by the

process substantially as described herein. .- -
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