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13 hr, after which the DMF was rentoved in vacuo. The residue
was washed with abs Et;0, dissolved in H,0, and the soln was
acidified with HClL. The product was removed by filtration,
washed with H;O, and dried. Purification was effected by
recrystn,

3-Benzyloxyhydantoin (43).—A soln of 36.9 g of benzyloxy-
amiite and 38.7 g of ethyl isocyanatoacetate in 300 ml of ahs Et.()
was refluxed for 1.25 hr.  The Et,O was removed in vacuo, 250 ml
of 3.9 M HCl in abs EtOH was added to the residie, aud the solut
was refluxed for 2 hr.  About 100 ml of EtOH was evaporated
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under reduced pressure and the remainder of the soln was refriger-
ated, yielding 14.6 g of product which was sepd by filtration aud
purified by recrystn.
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Sixty-seven N-substituted 4-halogeno-3-sulfamyimetanilic acids were prepared from the correspondinug me-

tanilic acids by different alkylation processes.

The compounds were screened in dogs for their diuretic and salure-

tic properties and compared with 3 selected N-substituted 4-chloro-3-sulfamylanthranilic acids including furose-

mide, a well-established, high-ceiling diuretic.

in the influence of the N-substituent on the activity.

Several compounds of the new metauilic acid derivatives were
fountd to possess activity to be comparable with that of the anthranilic acid series.
The dose-response curves after iv and oral administration

However, there are differences

for N-n-butyl-4-chloro-3-sulfamyimetanilic acid (45) are presented.

Among the sulfonamide diuretics certain 4-halogeno-
5-sulfamylanthranilic acid derivatives showed an out-
standing characteristic of structure and diuretic effect.!
The most interesting compound of this series is 4-chloro-
N-(2-furylmethyl)-5-sulfamylanthranilic acid (furose-
mide), a well-established, nonthiazid type, high-ceiling
diuretic.? To the best of our knowledge the correspond-
ing metanilic acid derivatives have never been investi-
gated. Consequently, in line with our interest in the
structure—activity relationship of diuretics, we decided
to determine what effect the moving of the substituted
amino group from the 2 to the 3 position would have on
the saluretic and diuretic effect.

Chemistry.—The N-alkylated 4-chloro-3-sulfamyl-
metanilic acids?® (2-65) listed in Tables I and II were
prepared by alkylation of 4-chloro-5-sulfamylmetanilic
acid (1) using different alkylation processes. Details
are given in the Experimental Section. Dialkylation
and attack at the sulfonamide nitrogen could be
avoided. The required metanilic acid 1 was available
from 4-chloro-5-chlorosulfonylbenzoic acid by nitration
followed by amidation to 4-chloro-3-nitro-3-sulfamyl-
benzoic acid and reduction of the NO, group. The
bromo analogs (66, 67, 68) were prepared in a similar
way and are listed in Table I1I.

NH, NHR
Cl Ci

H,NO.8 COOH H,NO,S

1 2—-65

(1) K. Sturm, W. Siedel, R. Weyer, and H. Rushig, Chem. Ber., 99, 328
(19686).

(2) See R. Muschaweck and K. Sturm, *Arzneimittel,” G. Ehrbart and
H. Rushig, Ed., Vol. 1, Verlag Chemie, Weinheim, Germany, 1968, chapter
16, pp 700-703.

(3) P. W. Feit and H. Bruun, South African Patent 68/3145 (1968); Chem.
Abste., 21, 3141 (1969).

COOH

Diuretic Effect and Structure-Activity Relation-
ships.—Although the metanilic acid derivatives de-
seribed in this paper are related in structure to the corre-
sponding anthranilic acid derivatives, it does not follow
that these compounds should possess similar activities.
The derivatives were screened in dogs for their saluretic
and diuretic properties following 10 mg/kg iv (solution
in NaOH). For details see the Experimental Section.
The urinary volume and electrolyte excretion from the
3-hr test period for those compounds resulting in a Na+
excretion = 1.5 mequiv per kg per 3 hr are summarized
in Table IV. The onset of diuresis was within 1 hr
after injection and became almost negligible after 3 hr.

Compared with 3 selected anthranilic acid derivatives
including furosemide the results (Table IV) indicate
that in the metanilic acid series compounds could be
found showing the same order of activity. The prinei-
pal difference between these 2 series seems to be that
N-2-methylfuryl substitution afforded outstanding
activityl in the anthranilic acid series while in the
metanilic acid series several N-substituted compounds
approximated the corresponding N-2-methylfuryl com-
pound in its activity. Generally, however, minor
changes of the N-substituent had great influence on the
activity., Compounds 45 and 66 carrying the n-Bu side
chain were the most potent derivatives in the new series.
Compound 45 was subjected, therefore, to further in-
vestigation. The dose-response curves after iv and
oral dosage are given in Figures 1 and 2, respectively.
After oral administration the onset of diuresis was still
within the first hour. A prolonged effect at higher
dosage levels made it necessary to extend the test period
to 5 hr. It is interesting to note, that 45 is relatively
inactive in the rat assay. Given orally only doses
exceeding S0 mg, kg showed statistically significant
diuretic action.
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Tasne 1

Prysicatn Prorenries or

NHCH Q

(1 R
H.NOS COO1
No. R Methol” b, °C Recrystn sofvent Vel Forwula Abnalysis”
2 11 BB,G 257258 ag 12tO11 47 Cg I CIN GO = COHLN, S
3 2-1 A 240-241.5 i DT BN Cd1aCLNLOLS C* L, CL NS
4 3-Cl A A2A-2355 g MeO)i] i CuH L CLN.OLS ¢, 1, N
b} 4-C1 A —27H ag MeOld HES CoIlCLN LS -0, 51,0 CoULCLN, S
(§ 2-Br A 239 .5 nq MeOll BYRd C I BrCIN.OR ¢, N
7 3-Br A ! ag MeOH 4224 CoH:BrCIN.O R C, H, N
8 4-Br A 710 ag MeOll Bhd Crd1:BreiN.O s C,H, N
Y 3-CFy A 23 g MeOH 10 CuHCIFNLOS C*O1LN
10 2,3-Cl, A 2305 aq MeOH 27 Culli CLNLOS-0.51LC ¢, N
11 2,4-Cl. A 231.5 aq 1011 21 CiHn CLNLYO.S CoHLCL N R
12 2,5-Cl. A 235 5 aq FOH 37 CuHuCLN 0205110 ¢ N
13 2,6-ClL. A -261 ag 1011 21 Cll CLNLGO S ¢, CL NS
14 3.4-ClL. A CH-249 aq MeOl11 ED CuHuCLINO0,3.0.511L.0 O H,CLN S TRO
15 3,5-Cl. A CA=252 aq O 10 CrHn CLNLOR ¢ H,CLNGS
16 2-011 A 200-202 iy MeO 11 CrlpCINGOR 0,250 C* 1N, 0
17 3-011 A 244-244 5 aq MeOll 20 CalpCINGOS 005110 LN
18 4-0OH B 202--200% ag MeOH 157 CiaHCINGOS 1, CLNF
19 2-Me A 23552136 aqg 1011 A6 CrHCINLO S CLTLO T CoILCL N, S
20 3-Me A 241241 .5 aq MeOl 407 CullaCINGO S CUOHLN
21 4-Me A 232232 5 aq MeOH 28 CLHRCINLO = U0 N
22 2-0N e A 217 .5-218 ¢ MeOH 25 CrHBCINLGOS - 0.2511.0 UL N
23 3-0Ne A 202205 aq MceOH 24 CrHECINLOLR CUHLN
24 4-Olle A : ag MeOl 14 CLHGCINON NS
25 2,3-(()_\16)1 ;\ 21'-).;)—216 Hie| A\l(‘()]l 14 (‘1(\1{1:(‘1N;()..>‘1.-)11_-() (.. “. N. l{_()
26 24-(OXNe). A 189-190 A MeOl1 16 Cell :CINLO UL N
27 3,4-(0ONle) A 2152155 aq MeOH 57 CiuHiCINGO8- 0 5H.0 ¢, H, N, H:O
2% 3,4,5-(0Me), A 224204 5 aq MeO1 2 CrHCINGOs3 -0 2510 ¢, N, 10
20) 2-0OH, 3-OMle F 192-193 MeOF 40 CHCIN Qs C LN
30 3-0OH, 4-OMe A 212-215.5H aq MeOll 40 o HCINGOS 1N
: 4-01H, 3-ONle A 212-215 aq MeOH A CrHRCINLGOS C LN
32 3,4-(O11). A 201--202 aq MeOH 12 CHCINGOS -0 3CHLOH . H,N
33 3,4-OCH.0 A 246-246.5 aq MeOH 10+ CrLCINLO= COH0N
34 3-Cl, 4-OH A 246-246 .5 i1 MeOTl 12 CrHCLNLO= ¢, H, N, ClY
30 3.5-Cl,, 4-0OH B 195-196 aq MeOH 50 CunCLNLOR - HYO ¢, H, N
36 3,0-Cly, 2-OH A 269 .5-271.5 g MeOH B C CLNLOS ¢ H,CL NS
B 4-i-Pr BB 222223 aq 1tO11 234 il CINLOS - 0. 53CI L0 H CoH,CHNGS
35 2-NO. I 208--200 atthvd MceOH N CrHLLCIN O CHLO CUILN
39 3-NO: I 262-262 5 atthvd MeOH? 2 CulECINO COHLN
40 4-NO. I 264--266 anhivd MeOH N Cr 1 CIN GO CoHLN
41 2-COOH I 240 314 aq Metld 22 CelCINGOS SO CoHL N RO
321 (dect
42 4-NHCOMle A 224224 5 aq MeOll G el CIN O - 2110 C 1, N

* The letters relate to the general proceditre in the Experimeinal Section.  # The vield of the analytically piive conipd ix given. Al
compds were purified until they failed to be diazotized and coupled with g-napthol. No attempts were niade to optimate the vickl.
¢ Where analyses are indicated only by syvmbols of the elements, analytical results obtahited for those elements were within =£0.25
of the theoretical values or, when marked with an asterisk, within =0.407 of the theoretical values. 7 Dried /n vacio (1014 ) a(
60-80° for 2-3 hr. ¢ Dried in high zacuo at 80-100°. £ C: caled 18.28; found 17.83. ¢ Recrystd ising a Soxlet¢ apparats.

i coned HaSOy (1140 g) was added during 1 hr while sirring.
The temp of the reaction mixture was then raised to 80-90°
and stirring continned at this temp for additional 6 hr. After
cooling the mixture was poired tuto ice-HO, the ppt collected

The [.D;’s for 45 in mice (6 days) were >1 g kg iv,
>0.5 g/kg ip, and =2 g kg oral.

Experimental Section

Chemistry.t 4-Chioro-5-chlorosulfonyl-3-nitrobenzoic Acid.--
To a mixture of coned HoSO4 (450 g) and HNO; (225 g, d = 1.4)
a warm soln of 4-chloro-s-chlorasulfonylbenzoic acid® (114 g1

(4) Analyses were performed by G. Cornali and W, Egger of these {abora-
torjes. Melting points were corrected and taken in open glass capillaries
using a Hershberg apparatus. Analytical data are given as defined in foot-
note ¢, Table I: analytical results were within £0.25% of caled values, ex-
cept for *elements (+£0.49). Tecbnical assistance was given hy H. Dan-
nacber, F. Eberwein, and W. Scblielitkrull.

by filtration and washed with H:0. The product was dried (80°,
14 nint) and recrystd (Cslis); 91 g, mp 193-194° dec. dnal.
(C-H.CLNO:S) C, H, CI* N, 8.

4-Bromo-5-chlorosuifonyl-3-nitrobenzoic Acid.—4-Bronw-H-
chlorosnifonylbenzoic acids was nitrated nsing the method de-
scribed for the corresponding chloro compd except that the tentp
was raised to 100° and the heating time reditced to 3 hr: yvield
83C: mp 200-210° dec. Anal. (C;H;BrCINOsS) C, H, CI*,
N, 8.

51 G. B Jackman, V. Petrow, O, Steplienson, and A0 NWSEL L Lo
Fharmacol ., 14, 679 (1962).



MEeTaNiLic Acip DIURETICS Journal of Medicinal Chemistry, 1970, Vol. 13, No. 6 1073
TasLe IT
Puysiean PRUPEI{TIES OF
NHR
Cl
H.NOS COOH
Recrystn
No. R Method* Mp, °C solvent Yield? Kormula Analysis®
43 Et H 246.5-247 aq EtOH 23 CyH,CIN.Os8-H:Q C HCLN
44 n-Pr I 233 aq EtOH 61  C,HuCIN:03-0.5CGH0H  C, H, N
45 n-Bu L 239-239.5 aq EtOH 639  C, Hi;CIN0,8¢ C,H, N
46 n-Am 1) 229-230 aq MeOH 34 CuH;-CIN,O:8 C H,CLN,S
47 n-CeHis Ay 200-201 aq EtOH 249 C;H,,CIN:0.8-0.23H,0 C,H,CLN
48 i-Bu C 225-227 agq EtOH 537  C,H;CIN:0S-0.5H,0 C,H,CL N,
49 i-Am C 209.5-211  aq BtOH  33¢ CLH:CINOS C, H,CI* N, S
50 CH,CHEt: D 199-200 aq EtOH 709 Ci3H,3CIN.O4S C,H,N\,S
Al CH.CMe; B 245-245.5  aq EtOH 214 CuH-CIN,0:8-0. 3H:0 C* H,XN,8
52 CH(CH,), D 228-229 ag MeOH 104 Cy3H,:CIN:0:8 C,H,CL XN,
[—
53 CH,CH(CH.,); B 212-213 aq MeOH  27¢ C,H,CIN.O,8 C,H,N
[—
54 CHgCHgCH(CHz), D 184.5-186 aq EtOH 824 CmHglclNquS C, H, :\-, S*
55 CH,CH:CH(CHa), D 196-197 ag EtOH 479 Cy,H,,CIN;0.8 C,H X, 8
[—
56 CH,CH (CH3;),CH.OH D 218.5-220 aq MeOH 10 CpH;:CIN,0:8-CH,OH C,H,N, =
57 CH,CH=CH, K 223-224 H.0 199 CH,CIN.08 C,H,CLN
38 (CHz)aCeH, B 215.5-216 aq .\IEOH b} C16H11C1N304S C, H, N
59 CH-2-pyridyl A 287-288 dec  dil 407 CuH,CIN;O,8 C, H,CL S, N/
NaHCOs
AcOH
60 CHe-4-pyridyl A 280-281 dec  dil 16 CyuHuCINOsS C* H,N,S
NaHCOs
dil HCI
61- CH,CH,-2-pyridyl N 223-224 dec 2 N HCl- & C,H,CIN,0,8 - HCI.H.O C,H,CL N
HCI EtOH, 1:1
62- CH,CH,-4-pyridyl 233234 dec 2 N HCl- 28  C.H,CIN,0,8-HCI-0.5H,0 C, H,Cl, X
HCI EtOH, 1:1
63 CH.-2-quinolyl A 232-233 dec  DAIF-H.O0 14¢  CpH,,CIN;0.8 H.0 C,H,CLN,S
64 CH,C=CHCH=CHO o 197-198 dec  aq EtOH 404  CuH,,CIN,0:5-0.5C,H;OH C, H, N, S
S |
63 CH.CC(CH;)C(OH)NC(OH)N A 320-321 dec  DMF-H,O 18" C;;H;;CIN, O3 -C;H:NO C, HCLN,S
| _J

2=d See corresponding footnotes i Table I.
caled 12.30; found 11.89. ¢ Dried (10-14 mm) at room temp.

4-Chloro-3-nitro-5-sulfamylbenzoic Acid.—To well-stirred and
ice-cooled ag NH;® (160 mli, 259, NH;) 4-chloro-3-chlorosulfonyl-
3-nitrobeuzoic acid (90 g) was added during 1 hr. The reaction
niixture was stirred for additional 4 hr and allowed to reach room
temp. The pptd NH; salt of the reaction product was collected.
The crude salt was suspended in H,O (320 ml), acidified with
coned HCI to pH 1, and the mixture heated to boiling. After
filtration and cooling the ppt was collected and recrystd (H,O);
57 g, mp 235-236.5° dec. Anal. (C:Hs;CIN,O68) C, H, N, 8§,
CL7

4-Bromo-3-nitro-5-sulfamylbenzoic Acid.—4-Bromo-5-chloro-
sulforyl-3-nitrobenzoic acid was treated with NH; using the
method described for the corresponding chloro compd: yield
65%; mp 242-243°. Anal. (C:H;BrN,0¢8) C, H, Br* N, S.

4-Chloro-5-suifamyimetanilic Acid (1).—A soln of NaHSO;
(104 g) in HyO (560 ml) was added dropwise to a boiling suspen-
siont of 4-chloro-3-nitro-3-sulfamylbenzoic acid (56 g) inH,O (560
ml) during 1 hr.  After stirring and additional refluxing for 1 hr
the reaction mixture was adjusted to pH 2 by addition of 4 N HCl
and the refluxing continued for 30 min. After cooling the ppt
was collected and recrystd (H.0): 33 g; mp 266-266.5°. Anal.
(C;H,CIN:08)C, H, C|, N, S.

Na Salt of 1.—Compound 1 was dissolved in the theoretical

(6) On larger scale preparation excess of liquid NHs was used, The NHs
was removed totally in vacuo before addition of H»0.

(7) Cl: caled 12.63; found 13.26.

e Dried in air the analytically pure 45 crvstallizing with 0.5H,O was obtained. 7/ N:
h Dried (10-14) at 100° for 16 hr.

amount of boiling 2.4 N NaOH.

collected and dried (14 mm, 100°).
4-Bromo-5-suifamylmetanilic = Acid.—4-Bromo-3-nitro-s-sul-

famylbenzoic acid was reduced using the method described for the

After cooling the pptd salt was

corresponding chloro compd: yield 679%,; mp 260-262°. Anal.
(C7H7BTN204S) CI H, N, S.
Ni-Alkylated 4-Chloro-5-suifamylmetanilic Acids. Method A

(Table I, I1).—A mixture of 1 (5 g, 0.02 mole), the appropriate
aldehyde (0.02-0.022 mole), p-toluenesulfonic acid (0.05 g), and
AcOH (130 ml) was hydrogenated at room temp after addition of
PtO; catalyst. When the H, uptake became negligible the ppt
was filtered off and recrystd from the appropriate solvent and the
catalyst was removed by filtration. Evaporation of the AcOH
filtrate and recrystn of the residue gave additional material.

Method B (Table I, II, III).—Method A was followed except
that material was obtaitted from the AcOH filtrate.

Method C (Table II, III).—Method A was followed except that
109, Pd-C (0.3 g) was used as catalyst. Insome cases additional
catalyst (0.3 g) was added diring the hydrogenation.

Method D (Table II).—Method C was followed except that
the material was obtaiited from the AcOH filtrate.

Method E (Table I).—A mixture of anhyd Na salt of 1 (8.2 g,
0.03 mole), the appropriate aldehyde (0.0315 niole), and MeOH
(45 ml) was refluxed for 20 hr. After cooling the reaction mixture
was filtered and to the filtrate NaBH, (1.5 g) was added in small
portions while stirring. Then H20 (70 nil) was added and the pH
of the reaction mixture adjusted to 7 by addition of 4 N HCL
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Tasne 1
Puysican Prorerries or
NHR
Br
HNO.S COOL
No, It Method® Mp, 2C Recrystn solvem Yield® Forvila Apalysis®
66 N-Bn L 216-217 ag O11 26 CrlnBrNLO= -0 510 O, H, NS
67 CHLClT,, B 250-251 g 12011 a0 CullzBrNL0R -0, 20Ca 01 C, NS
tis CHe3,4-CLCH 13 247-248 ag 1SOH 4] CulnBreLN. 0= C NS
- See corresponding footiiotes i Table 1. ¥ The given procedure for (lie corresponding 4-chloro compd was adapled using 4-brouto-

A-sulfamylmetanilic acid as starting matertal.

TapLe 1V

DIVRETIC AND SanribETIC AcTiviTy oF Sose V-1-4-11ALOGEND-3-5U LEAMYLMETANILIC Actbs 1IN DoGs

. b kg por 3 Lt
Halowen

C'ompd R
Con(rol*

2 ClH.Cell, Cl
14 CHCeHy, 3.4-Cl Cl
IS CHaCeH,, 4-OH 1
21 CH.CeH., 4-MMe (1
31 CH-CsH,, 4-OH, 3-Me 'l
BE| CGH.CeH,, 3-C1, 4-011 ]
44 n-Pr Cl
45 1-Bn 'l
46 n-Am 1
15 /-Bi Cl
49 /-Am (@1
a3 CH.CH(CHa s ¢l

1
59 CHa-2-pyridy]
62 1C1 CH2CHa-4-pyridyl
64 CHyC=CHCH=CHO 1
66 n-Bii 13r
67 C]‘IQCGH Br

Non-Butyl-4-chloro-a-sulfamylanthranilic setd
N-Benzyl-4-chloro-3-sulfamylanthranilic acid+
N-(2-Furylmethyl)-4-chloro-3-sulfamyl-
anthrauilic acid (furosemide )
“ Results after iv fijection of 10 mg kg in NaOIl ol
IZxpertmental Section. “ Seevef |.

After several extractions with E,0 the reaction product was pptd
from the aq layer by addition of 4 N HCI until pH 3.

Method F (Table I).—A solu of anhyd Na salt of 1 (2.7 g, 0.01
mole) and of the appropriate aldehyde (0.01 mole) 1 MeOH (20
ml) was left at room tenip for several days or, alternatively, re-
fhixed for some hr.  After cooling pptd Na salt of the Schiff Base
was collected by filtration and air-dried. This contpd was added
it small portions to a stirred ice-cooled solu of NaBHg (0.5 g) in 2
N NaOH (20 ml). In some cases the temp of the reaction mix-
ture was raised to approx 30°. Then dil HCI was added slowly
untl pH 3-4. The erude pptd material was collected and
waxhed with H,0).

Method G. N-Benzyl-4-chloro-5-sulfamylmetanilic Acid (2)
(Table I).— A mixture of 1 (5 g) and 1 N NaOFH (10 ml) was ad-
jisted (o pH 7.4 by addition of 2.4 N NaOH using an antomatic
erd-point titrator.  To the resulted soln BzCl (2.52 g) was added
and (he temp (30°) and pH were kept coustaut for 12 hr while
<tirring.  After cooling the pptd Na salt of 2 was collected (5.3 g).
The =alt was dissolved iu boiling HaO) (50 ml) aud crude 2 (4.2 g)
pptd by addition of AcOH (2 ml).

Method H. 4-Chloro-N-ethyl-5-suifamylmetanilic Acid (43)
(Table I).-—A mixture of 1 (2.5 g), EtI (6.4 g), and anhyd EtOH
was reflixed for 72 hr.  After cooling the pptd ethyl 4-chloro-N-
ethyl-5-sulfamylmetanilate was collected, washed with EtOH (4
ml), and recrystd (EtOH): 1.35 g; mp 159-161°. Anal.
(CulilCINLOS)Y C, Hy CL, N, The Et ester (0.9 g) was sapoui-
fied by heating in 2 ¥ NaOH (8 ml} at 100° for 30 min. The
coaled soln was adjusted to pH 4 and the ppt collected. The

When not stated niherwise single tesC only,

scneqnv kg per 3yt

1.0 Na* K [

2 0.19 0.13 0.13
21 2.0 0.053 2.6
21 203 0.71 2.3
16 1.6 0.42 2.0
17 2.0 0.95 1.9
29 2.6 1.3 1.1

1 1.5 0,83 1.5
16 1.s 0.74 2.4
2% 3.2 1.1 B
10 2.0 0.92 B3
17 1.6 0.74 2.0
20 2.0 0.8 3.1

133 1o 0.6] 1.9
14 1.7 0.69 1N
1Y 2.0 0.52 2.9
21 24 0.64 208
B 5.2 0.%6 4.0
16 1.5 0.61 200
1S 1.5 0.09 2.9
15 1.6 0.4 201

o 5T 0.82 4 XN

" Average of 3 expl. " Neo

solid was redissolved in 1 ¥ NaHCO; (5 ml) and crude 43 pptd
by adjusting the pH to 4.

Method 1. 4-Chloro- -#-propyl-5-sulfamylmetanilic Acid
(44) (Table II).—A mixture of 1 (20 g), allyl becomide (12 g), and
anhyd EtOH was refluxed for 18 hr,  After standing in a refriger-
ator the pptd ethyl 4-chloro-N -allyl-5-sulfamylmetanilate was
collected and recrystd (EtOH): 12.1 g; mp 154-155°. Anal.
(C1:H;CIN:0,8) C, H, N. Hydrogenation of this ester (1.6 g)
in EtOH (10 ml) using PtO; catalyst (20 mg) in the usual way
gave after removing of the catalyst and dilution with H,0O (10
mi) crude ethyl 4-chloro-N-n-propyl-3-sulfamylmetauilate (1.03
g): after recrystu (nq EtOH) yield 0.55 g; mp 145-146°.  Anal.
(ClizCINOS) C, TI, N. This cster (0.5 g) was saponified by
heating in 1 N NaOH (7 ml). After cooling AcOH was added
until pH 4 and the pptd crude 44 coliected.

Method K. N-Allyi-4-chioro-5-sulfamylmetanilic Acid (57)
(Table II).-—1'v wsolit of 1 (5 g) inn 1 N NaOH (20 ml) allyl bro-
mide (2.42 g) wax added and the reaction mixture stirred at room
tenip while the pH was kept at 7.4 by addition of 2.4 N NaOH
using an automatic endpotut titrator,  After the NaOH con=utnp-
tion had beconie negligible, crude 57 (1.7 g) was pptd by addn of
AcOH (2 ml).

Method L. N -n-Butyl-4-chloro-5-suifamylmetanilic Acid (45)
(Table II).-—A mixture of 1 (40 g), n-BuOH (500 ml), and coned
H.S04 (4 ml) was refluxed for several days using a water trap. The
reaction was controlled by nmr spectroscopy of taken samples dild
with n-BuOH. Signals of the aromatic protons were recorded
ouly. The reaction was stopped when the proportion of the
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integrals of the 2 doublets of the formed Bu ester of 1 to the inte-
grals of the corresponding signals of the Bu ester of 45 situated
at higher field was about 0.1. NaOH (2 ¥, 300 ml) was then
added and saponification performed by refluxing for 30 min.
After cooling the pH was adjusted to 7.5 by addition of coned
HCL After standing the pptd Na salt of 45 was collected and
washed with satd NaCl solu. This salt could be recrystd (H»O).
Anal. (C11H14CIN2NaO4S'3H20) C, H, N, Hzo The crude Na
salt was dissolved in hot H,O (350 ml) and after filtration crude
45 (35 g) was pptd by addn of AcOH (15 ml).

Method M. 4-Chloro-N-n-hexyl-5-suifamylmetanilic Acid
(47) (Table IT).—A suspension of I (5 g) in #n-C¢H;;OH (35 mi)
containing MeSO;H (0.05 ml) was refluxed using a water trap.
After 2 hr additional n~C¢H,; OH (10 mi) and I, (0.2 g) were added
and the refluxing continued for 4 days. After cooling the pptd
n-hexyl-4-chloro-N -n-hexyl-5-sulfamylmetanilate (3.35 g) was col-
lected and washed with n-CsH;;OH and pet ether. A sample was
recrystd (n-CeH,;OH); mp 108-110°. Anal. (CisHuCIN2O.8)
C,H, N. The hexyl ester (2.1 g) was saponified by heating in 2 ¥
NaOH (10 ml) on a steam bath for 45 min.  After cooling and ex-
traction with Et,0 the aq layer was adjusted to pH 7.5 by addi-
tion of 4 N HCI. The pptd Na salt of 47 (1.7 g) was redissolved
in hot H;O (25 ml), 47 was pptd by addition of AcOH and col-
lected.

Method N1. 4-Chloro-N-(2-pyridylethyl)-5-sulfamylmetanilic
Acid Hydrochloride (61-HCI1) (Table II).—A mixture of 1 (5 g), 2-
vinylpyridine (2.4 g), AcOH (1.2 g), and anhyd MeOH (20 ml)
became a clear soln by refluxing. CuCl (0.05 g) was added and
the refluxing continued for additional 2.5 days to ppt 62. The
crude 62 was collected, washed with aq EtOH, and, after drying,
dissolved in 4 N HCI (10 ml).  After standing in a refrigerator the
sepd 61 -HCI was collected and washed with MeOH.

Method N2. 4-Chloro-N-(4-pyridylethyl)-5-sulfamylmetan-
ilic Acid Hydrochloride (62-HCI) (Table II).—I (5 g), 4-vinyl-
pyridine (2.1 g), AcOH (1.2 g), and anhyd MeOH (20 ml) were
joined to form a cake (exothermic reaction). The mixture was
heated on a steam bath for 3.5 hr resulting in a solution followed
by spontaneous pptn of 62. After cooling 62 was collected,
washed with MeOH, and dried. The compd was dissolved in 4 ¥
HCI (50 ml). After standing in a refrigerator the sepd 62-HCI
was collected.

Method O. 4-Chloro-N-(2-furylmethyl)-5-sulfamylmetaniiic
Acid (64) (Table II).—A soln of I (55 g) and furfural (22 g) in
MeOH (370 ml) was refluxed for 24 hr.  After standing for 16 hr
NaBH. (13 g) was added in small portions while stirring and
cooling in a1 ice bath. Tlte stirring was coutinued for 3 hr while
the reaction mixture was allowed to reach room temp. After
evaporation in vac the residue was redissolved it HoO (200 nil).
Slow adjustment of the soln to pH 4 by addition of AcOH pptd 64.
After standing in a refrigerator the ppt was collected and washed
with H,O to give 14.1 g of crude 64.

N-n-Butyl-4-chloro-5-sulfamylanthranilic Acid.—2,4-Dichloro-
5-sulfamylbenzoic acid (5 g) was treated with n-BuNH- (16.5 mi)
according to the general method described,! mp 220.5-221° (aq
EtOH ) Anal (C11H1501N204S, H20) C,H,N.

Diuretic Experiments® (Table IV, Figures 1 and 2).—I'emale

(8) Technical assistance was supplied by Karen M. Jepsen,
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Figure 1.—Urinary voluie and excretion of electrolytes during
a 3-hr period after intraveunous injection (soln in NaOH) of 45.
Each dose level is represented by a stugle dog.

mi/kg | mequiv/kg

6046 HO .
0———Na‘ /l
50l5 o— —K* s
o-----CI /
//
4014 N
30.3
2012

mg/kg po

Figure 2.—Urinary volume aud excretion of electrolytes during
a 5-hr period after oral administration (gelantiue capsules) of 45.
Each dose level is represented by a single dog.

mongrel dogs weigbing from 9 to 30 kg were used. About 16 hr
before the expt the dogs were starved, but had H.O available
always. The urine was taken by catheter hourly. The Na*,
K+, and Cl- were determined by flame photometry and po-
tentiometric titration, respectively. The excretion of H,O and
the electrolytes during 2 hr before dosage of the test compd
served as control of the conditions.



