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Diuretics. 3--4niino- and 
3-Hydroxy-7-chloro-3,4-dihydro-4-oxo-6-quinazolinesulfonami~le~ 

A serieu of :~-substitiited-aruitio- niid : ~ - t i ~ d r o ~ y - ~ - c . h l o r c l - ~ ~ , ~ - d i t ~ y ~ i r ~ ~ - ~ - ~ , x ~ ~ - t i - q i ~ i ~ ~ w ~ o l i r r e s i ~ l f ' o ~ ~ a n i i d e u  W:LS 

The introdiictioi~ of N I I  aniirio or it dimethylarniiio grorip i n  the :I, 
Tlic c.c~r~~espotidiiiy 

prepared and evaluated for diiiretic. activity. 
position had little effevt, hiit the ititrodiic-1 ion of a hydroxyl yruiip eirhawcd the activity. 
I ,2,:I,,4-telrahydro ticrivet ives proved to he the most active c.r~nipi)tinds i i i  I his swies. 

hi the course of iiivestigatiiig the diuretic activity of 
derivatives of 1-chIoro-.'3-sulfanioylberizoic acid it wa. 
found that the hydrazide arid hydroxamic acid were 
:iniong the most potent.' We considered it of iritereit 
I O  incorporate these structural feature. i t 1  ;L fused het- 

etii a- 3-:itiiino- or 3-hj droxyquinazo- 
'at ioti tind diurc.tic activitj of hiicli u 

w i e -  of :3+ubitit uted quin:izoloiieh :ire tlewihcd in  t hi. 
papel.. 

( ' j  at ioiiiet hyl l-chloro-8-:,ulfaiiioyl:~rit hrani1:it e WI:, 

prcAparcd from l-chloro-8-sulfuinoylnnt hranilir acid. 
Trc:itnierit of this activated e5ter with hydrazine hj,- 
( I i x t  e yielded t he desired l-chloro-.i--ulf:ziiioyl~tnt hr:i- 
tiilic acid hydrazide (Ia). In view of our experience and 
that of other workers? with related coinpounds, il 
appeared advisable to  block the free aniino group of the  
hyhazide before attempting cyclizatioii. Coinpourid 
1a w a h  treated with acetone to  yield the isopropylideiiC 
clerivati\~e (11) which was I hcri cyclized by  tre~ttiiietit 
wit ti etlij 1 orthoforniate t o  yield S-(i-chloro-8,4- 
tlihytlro-X - isopropglideneaiiiirio -4 -oxo - G - quinazolitij 1- 
sulfony1)fortniniidic acid ethyl ester (HI) (Scheiiie I) .  
\I.'heii I11 was dissolved in boiling water, hydrolyhii 
occut~rcd yielding thc debired 8-aliiiiio-i-chloro-:3,3- 

dro-.2-oxo-(i-yuinazolinesulforlalnide ( I ra) .  How- 
i t  was found t o  be simplei, t o  itflux either Ia  or I1 

forinic acid for in both c t h e  product obtained 
\I :t. S-(i-chloro-4-:)xo-(j-sulfaiiioj~l-X (lH~-quiiiazoliri~-l)- 
t'oriii:uiii(Ie (IV) . Compound IT' \v:i- readily hydrolyzed 
wit 11 2 S HC1 to  yield Ya. l l o i * c .  vigoroil. Ilytlroly4. 
>+lded t h e  start irig iiiaterial (1:~). ;i-.2iiiitio-i-chlol.o- 
I ,2,3,4- t et 1 - a  h 3 tlr o-4-ox C J  - 6 - (1 ui II  :I z n I i t i  P . u lfonaiiiitl(~ 
( Y h )  w:ti obtained by t iwtirig c~)iiipouiitl 1 I n i t l i  
forillaldehyde i n  dilute yulfurtc a(i(1. 

1-Chlorcr-.i-sulfanioj larithrariilic~ :wit1 .',.'-dinlet h>,l- 
hydrazide (Ib) n-uq most i*eadil> prepared b j  t reatlng 
~-clilorn-.i-sulfnnlol~l:~t~t hrariilic :tcicl wit,h S,n'-di- 
nict hylhytlrazirle i i i  I l i e  pi (wnce  of S,S'-dic> - 
clohcxylciirbodiiiiiit3e. C'onipoinid Ib  n.ai cyclized 
by refluxing i i i  forliiic acid to  yield i-chloro-3-(di- 
ri1r.t hylaniino)-3,4- dihydro -4 -oxo - G - yuinazolinesulfon- 
aniitlc (Vb). Similarly, i-chloro-3-(diniethylamino)- 
1.2,3,1-tetraliydro - 4-oxo-(i-c~ui1iaaoliriesulforiniiiide 
(Vlb) wab obtained by the treatment of Ib with foniial- 
dehyde in ethanol containing :L catalytic aniount of 
HC1. 

The synthesis of the corresponding S-hydroxyquin- 
n~olinesulfonamides~ was accomplished by utilizing 

( I )  \I L Hoefle and H 4 DeWaId, U 3 Patent 3 0 4 4 , S i l  (1'162) 
( 2 )  C C' Taylor, 0. Vogel and P K Loeffer J 4m Chem S u r  81, 2477 

(1'459) 

Experimental Section', 
4-Chloro-5-sulfamoylanthranilic Acid Cyanomethyl Ester. A 
lutiorr (if' 50.0 g of ~-c.hloro-~-sulfamoylanthrsnilic. acid5 arid 
.O g of c.hloroac.etonitrile in 4oU ml of AIezCO was stirred : i t  

room temperatiire, and 42 nil of NEt, was added dropwise. 
The resulting aoliit iou M-:is then heated at  refliix for 24 hr. Aft et, 
(wiling the Et&H +('I - was removed by filtration and t,he filtt,ate 
. 

( 3 )  >I, L. Hoefle, I:, d .  Patent 3,186,YYZ (1965). 
(4) L. T .  Blouin, D. 1 1 .  Iiaump. R. L. Fransway, and D. WiiliamB, J .  S e w  

Drugs, 3, 302 (1963). 
( 5 )  E. Cohen, B. Rlonlierg. and J. R.  Vaughn, Jr. ,  J .  A m .  Chrm. So,,., 82, 

2731 (1960). 
(6) All melting points were determined on a Thomas-Hoover capillary 

melting point apparatus and are corrected. Where analyses are indicated 
l,y symbols of the  elements. analytical results obtained for  tliese elements 
.\-ere within i O . 4 ' 7  of the theoretical rahies. 
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SCHEME I 

0 Ia ,R=H 
b,R=CH3 V a , R = H  

[ a , R = H  

\ f b,R=CHn 
h,R=CHn 

I 

SCHEME I1 

HlSOJS c'a:;HoH - 
VI I 

X \ 

wa5 concentrated under reduced pressure. H-0  (150 ml) was 
added to the residue and the product was collected by filtration 
and dried in a vacuum oven at  60"; yield 51 g, mp 197-199'. 
Two recrystallizations from aqueous EtOH (1: 1)  yielded the 
analyt,ical sample, mp 212-213". Anal. (C9H&1PU'304S) C, H. 

4-Chloro-5-sulfamoylanthranilic Acid Hydrazide (Ia).-A solu- 
tion of 10.0 g of 4-chloro-3-sulfamoylanthranilic acid cyano- 
methyl ester in 23 ml of 85Yc hydrazine hydrate was allowed to 
stand a t  room temperatiire for 6 hr. The reaction mixture was 
then diluted with 40 ml of aqueous AcOH ( 2 5 7 , ) .  The solid 
was removed by filtration and recrystallized from aqueous EtOH 
(1: 1 ) ;  yield 8.5 g, mp 252-254'. Anal. (C7H9ClN40aS) C ,  H, IS. 

This product (8.5 g)  and 50 ml of Me&O were heated at  reflux 
for 3 hr. The resulting product, 4-chloro-5-sulfamoylanthranilic 
acid isopropylidenehydrazide (11), was removed by filtration 
and recrystallized from aqueous EtOH ( 1 : l ) ;  yield 8.5 g, mp 

4-Chloro-5-sulfamoylanthranilic Acid 2,2-Dimethylhydrazide 
(Ib).-To a sollition of 25.0 g of 4-chloro-.i-sulfamoylanthranilic 
acid in 100 ml of  IIJIF was added 6.0 g of N,N-dimethylhydra- 
zine followed by 20.4 g of N,K'-dicyclohexylcarbodiimide. The 
reaction mixture was stirred at  room temperature for 24 hr 
while a precipitate slowly separated. This solid (N,N'-dicyclo- 
hexylurea) was collected by filtration and the filtrate was con- 
centrated under reduced pressure. The gummy residue was 
extracted with 100 ml of 2 N HCl. The aqueous layer was re- 
moved by decantation and nentralized with ISH4OH yielding 6.1 g 
of product, mp 239-240'. The analytical sample was DreDared 

242-244". A d .  (CioHiaClN403S) C, H. 

1 .  

by-recrystalliaation from EtOII; mp 23-251'.  dnal. (C91fl3- 
X403S) C, 11, K, 

2-Amino-4-chloro-5-sulfamoylbenzohydroxamic Acid (VII).- 
To a chilled solution of 8.0 g of NaOH in 50 ml of HzO was added 
7.0 g of HONHI+C1-. A solution of 9.5 g of cyanomethyl 4- 
chloro-5-sulfamoylanthranilate in 75 ml of hleOH was added and 
the reaction mixture was allowed to stand a t  room temperature 
for 3 days. The &OH was removed under reduced pressure, 
the aqueous solution was charcoaled and filtered, and the filtrate 
was made slightly acidic (pH 6 )  by the careful addition of con- 
centrated HCl. BaC12.2H20 (4.0 g) was added and the mixture 
was warmed gently on the steam bath until a complete solution 
was obtained. Concentrated xH4OH was added dropwise until 
the solution tested slightly basic (pH 8) and, on cooling, a pre- 
cipitate was obtained. This was collected by filtration and 
after drying weighed 9.3 g, mp 270-280". The barium salt (3.0 
g) waa added to 15 ml of H2O and 1 ml of concentrated HCl was 
added. Initially all was in solution, but upon cooling a solid 
was obtained; 1.3 g, mp 212-213". Recrystallization from 
EtOH gave 1.1  g, mp 216". Anal. ( C ~ H E C ~ N ~ O ~ S )  C, H. 

3-Substituted 3,4-Dihydr0-4-0~0-6-quinazolines. Method A. 
N-( 7-Chloro-3,4-dihydro-3-isopropylideneamino-4-0~0-6-quinaz- 
olinylsulfony1)formimidic Acid Ethyl Ester (III).-A solution of 
4-chloro-5-sulfamoylanthranilic acid isopropylidenehydrazide 
(10.0 g), and 80 ml of ethyl orthoformate was heated and the 
EtOH formed during the course of the reaction was distilled 
through a short column. Heating was continued until the 
internal temperature reached 145'. This reaction temperature 
was maintained for 0.5 hr, and the mixture was filtered hot to 
remove a small amount of insoluble material. Upon cooling a 
solid crystallized out of the solution; 6.5 g, mp 175-180'. Re- 
crystallization from NeCN raised the melting point to 185- 
186". Anal. (C14H1,ClKj,04S) C, H, Tu'. 

Method B. N-( 7-Chloro-4-oxo-6-sulfamoyl-3(4H)-quinazolin- 
y1)formamide (IV).-A solution of 4-chloro-5-sulfamoyl- 
anthranilic acid hydrazide (2.0 g) and formic acid (10 ml, 98%) 
was heated reflux for 2 hr. Then 30 ml of HzO was added and 
upon cooling the product precipitated; yield 1.8 g, mp 279-281". 
The product was purified by recrystallization from aqueous 
EtOH ( 1 : l ) ;  mp 284'. The formyl derivative (2.0 g) and 100 
ml of 2 S HC1 was heated on a steam bath until complete solution 
was obtained (approximately 15 min). The solutiou was cooled 
and neutralized with NH4OH yielding 1.4 g of 3-amino-7-chloro- 
3,4-dihydro-4-oxo-6-quinazolinesulfonamide (Va), mp 260-265". 
Piirification by recrystallization from aqiieons EtOH (1.1) 
raised the melting point to 273-2i4". 

4-Chloro-5-sulfamoylanthranilic acid 2,2-dimethylhydrazide 
(3.4 g)  when treated with formic acid yielded i-chloro-3-(di- 
methylamino)-3,4-dihydro-4-oxo-6-quinazolinesulfonamide (Vb, 
2.7 g, mp 221-222'). Similarly, 7-chloro-3,4-dihydro-3-hydroxy- 
4-oxo-6-quinazolinesulfonamide (VIII ,  1.75 g, mp 285') was 
obtained by refluxing 4.0 g of the barium salt of 2-amino-4- 
chloro-5-sulfamoylbenzohydroxamic acid (VII)  with formic acid. 

3-Substituted 1,2,3,4-Tetrahydro-4-0~0-6-quinazolines. 
Method C. 7-Chloro-3-dimethylamino-l,2,3,4-tetrahydro-4-oxo- 
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