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Iv-VI VI1 
Compd 11 I I t? R3 Ct j s td  froma Yield, % 
I \'a H H H A-B 37 
IVb H Cl H -4-B 1st 
IVC C1 H H -4-B 56 
IT'd C1 HpSSOr H =\-B 20 
v C1 HySSOy CH:i C-B 25 
\,I H C1 CHpCsH: -1 53 
1'11 C1 H?SSO? H THI;-P, 29 

.I = l*:tOH, B = H?O, C = DMF. * Satisfactory analyses were cibtaiiied for C, H, S. 
way using pgrrolgllithium. 
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LIP, "( 
"5-227 
21 5-220 
ls5-1!)0 
150-1 54 
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204-207 
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CHI 
IIIi - (CHak  H C-B 14 125-216 CIZHI1ClS.lOjS 
IIIj -(CHz)s- H C-B 29 192-197 CidHi(iCIS3OjS 

a Ai = DNF, B = HYO, C = EtOH, D = AIeOH, II = THF. Satisfactory an:tlyscs were ol)taincd for C, H, S. 



Anesthetized Dog.la- -Female mongrel dogs were f:lstetl for 
18 hr and permitted water ad libitum. The animals were preptrcil 
surgicdly for tliuretir : ~ s s a y . ~ l ~ ~ ~  During the equililiration 11eri11tl 
:ind just prior t o  tirug administration, two  15-min uriiie c ( ~ i i t  rill 

spei~iniens were ol~tainetl :mtl were used its :t coinparisoil for t h o  
:30-niin p~~s t t~ l rug  eflert . 

.Ini~ntrls receivrd 1i!:tlrochlorothia~i~e as an iiitr:i\wious prilu- 
iiig close itntl as a sustaining infusion to maintain a masinial tliureais 
tluring the testing period. Compounds were evaluated oi l  t tic 
Iiaais of produciiig :in xdditive diuretic effect during :i austaiitetl 
1iycIroc.hlorothiazide infusion. 11 

('hemica1 Methods. .\I1 melting p0int.s bvvere tiet,erniinetl 
niicroacopic:illy on :t hot stage anti are corrected. Ir spectr:r were 
rieterniinetl o i i  it Becknian In-9 spectrophotometer, iimr spectra 
with a \-:triaii .\-GO instrument. TIC mts done on plates prepared 
wit11 ai l ivt t  gel ( i .  D l l F  and THE' were dried over N-oelrn gratlix I 
ireutrwl duinina : m i l  used directly. The stru(,turec of  :ill (.om- 
pouiicls were assignet1 oii the liasis of roriipatililc ir :inti i m r  
spectra and on satisfatstory analyses. 

4-('hloro-5-sulfamo)-lisatoic Anhydride (Id).--COCI, M:LS 1 1 ~ 1 ) -  
Iileti tlirougli 12.3 g (0.049 niol 1 of 2 - : t i i i i 1 i 1 ~ - ~ c t i l o r 1 ~ ~ - ~ i i I ~ : ~ 1 1 1 ~ 1 ~ l -  
I)enzi)ic. i l issoi i .c i l  i i i  :I  solutioii ( i f  0.0S g (O.O1!J i i i o l )  of 
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TABLE VI11 
DICHETIC ACTIVITY OF COMPOUNDS IIIb A N D  IVd DURING 

I N  THE AXESTHETIZED DOG 
CkSrIXI,UUOUS INFCSION OF HYDROCHLOROTkII .~ZIDE 

Uv electrolytes,a 
Time, Urine, ---pequiv/min-- 

Coinpd Dog110 iiiin rnl/min Na I( C1 Nail(  

IIIb" 13;; -75 3.6 110 45 30 2.44 

-60 3.8 148 34 125 4.35 
-15 3.8 171 34 148 5.03 
-10 4.2 1% 40 164 4.62 
-5 4.0 172 40 144 4.30 

HCTb prime 5 ingikg iv plus 5 nig/lig/lir infused 

0 
5 4.0 172 42 140 4.10 

10 4.0 188 48 148 3.92 
15 3.8 175 &2 141 4.17 
20 4.2 1'3s 42 151 4.60 
25 3.4 156 34 122 4.59 
30 4.0 172 40 136 4.30 

IVd" 122 -15 4.6 258 60 193 4.30 
-10 3.S 217 49 163 4.43 
-5 4.0 220 56 152 3.93 

0 
5 2.4 113 46 70 2.46 

10 3.2 160 42 1)s 3.81 
15 3.8 22s 61 141 3.74 
20 4.2 231) 55 14;; 4.35 
25 3.6 212 50 137 4.24 
30 4.4 255 66 145 3.86 

Uv represents the escretioii of electrulytes. * Hydrochloro- 
thiazide. 5 ~ n g i l i g  iv. 

?;a,COj.H?O in 140 ml of H20 and 140 ml of THF. After 15 min, 
the reaction mixture was immersed in an ice bath and phosgena- 
tion continued for an additional 2 hr. SZ was bubbled through 
the mixture t o  rid the system of COCIZ and filtration afforded 
5.1 g (63% based on unrecovered starting material) of Id  as 
white prisms, mp 282-290" dec, lit.? mp 293" dec. The mother 
liquor afiorded 4.9 g of starting material. 

General Method for the Preparation of K-Alkylaminocarbonyl- 
4-chloro-5-sulfamoglanthranilic Acids (IIIa-j).-To a solution 
of 0.2 mol of the amine in 100 ml of HzO was added 0.02 mol of Id 
portionwise with stirring. Stirring continued for 30 min at 25". 
The reaction mixture was worked up by the addition of 250 ml 
of HzO followed by acidification with 4 S HzSO~. The mixture 
was cooled to 0' and filtered. Recrystallization from the appro- 
priate solvent gave pure products (Table 11). 

N-Isopropylaminocarbonyl-4-chloro-5-sulfamoylanthrani~ic 
Acid Ethyl Ester (IIIe).-A mixture of 1.0 g (0.003 mol) of 
S-isopropylaminocarbonyl-4chloro-5-sulfamoylanthranilic acid 
(IIId)  in 75 ml of C B H ~  was treated with 10 ml of SOClz and 
heated under reflus for 14 hr. The resultant yellow homogeneous 

solution was evaporated to dryness and taken up in 25 ml of 
EtOH, and 100 ml of HzO was added. The mixture was cooled 
to 0" and filtered. Recrystallization of the product from an 
EtOH-HZO mixture gave 0.4 g (34L;b) of IIIe as white rods, 
mp 238-240 '. 

General Method for the Preparation of N-Pyrrolylcarbonyl- 
anthranilic Acids (IVa-d).-A solution of 1.37 g (0.02 mol) of 
pyrrole in 55 ml of DNF was treated portionwise with 0.8 g 
(0.02 mol) of S a H  (60% dispersion in mineral oil). The reaction 
mixture was stirred at  25" for 2 hr under XZ and then the isatoic 
anhydride (Ia-d) (0.01 mole) was added portionwise with stirring 
over 30 min. The reaction mixture was stirred at 25" overnight 
was then treated with 300 ml of HzO, filtered through Sorit, 
acidified with 2 !\I HC1, cooled to O", and filtered. Recrystalliza- 
tion of the product from EtOH-HZO gave the pure products 
(Table I). 

Methyl N-Pyrro~ylcarbonyl-4-chloro-5-sulfamoylanthranilate 
(V).-A solution of 3.44 g (0.01 mol) of N-pyrrolylcarbonyl-4- 
chloro-5-sulfamoylanthranilic acid (IVd) in 150 ml of hleOH was 
treated portionwise with a solution of CH2?;2 in IhO.15 [.I 
total volume of 300 ml of nonstandardized CHZNZ solution was 
required to consume all of the carboxylic acid as shown by tlc 
(5:l CHCL-EtOH).] The reaction mixture was allowed to stand 
at  0" overnight. The crude tan solid obtained by filtration was 
recrystallized from DMF-HtO to give 0.9 g (255;) of V as white 
prisms. 
N-Pyrrolylcarbongl-5-chloroanthranilic Acid Benzyl Ester (VI ) .  

--A solution of 1.7 g (0.0064 mol) of S-pyrrolylcarbonyl-5- 
chloroanthranilic acid (IVb) in 200 ml of Et20 was treated with 
a solution of phenyldiazomethane in Etz0.16 (.I total volume of 
150 ml of nonstandardized PhCHS2 solution was required to 
comsume all the carboxylic acid as shown by tlc.) The Et20 
solution was extracted with saturated aqueous SaHC03, dried 
(MgSOI), filtered, and evaporated to dryness. Crystallization 
of the residue from EtOH afforded 1.2 g (53y0) of V I  as white 
prisms, mp 108-109 '. 
N-Indolylcarbonyl-4-chloro-5-sulfamoylanthranilic Acid ( VII). 

-A solution of 11.1 g (0.095 mol) of indole in 100 ml of DMF 
was treated with 3.75 g (0.095 mol) of KaH (60y0 dispersion in 
mineral oil). The reaction mixture stirred at 25' for 2.5 hr under 
Nz. To this was added 7.35 g (0.0265 mol) of 4chloro-5-sulfa- 
moylisatoic anhydride (IVd) portionwise, and the resulting 
mixture was stirred at  25" overnight. The reaction mixture was 
treated with 250 ml of HZO, filtered through Norit, acidified with 
2 N HCI, cooled to O", and filtered to give 3 g (29%) of VII. 
Recrystallization from THF-Hz0 gave the pure material as 
white prisms. 
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