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Expediente No 06-089.826
Segunda Modificacién (mayo 200

ANEXO EXPLICATIVO DE LAS MODIFICACIONES

El presente Capitulo Reivindicatorio reemplaza en su totalidad al Capitulo Modificado
presentado con fecha 17 de octubre de 2006 y que contenia algunos errores involuntarios.

En el presente Capitulo Reivindicatorio se elimind la definicién Vde los sustituyentes R® y R’
de la nueva Reivindicacion 1 y se incorporaron las nuevas Reivindicaciones 11 y 12

dirigidas a una modalidad especifica de los compuestos de Formula I.
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Expediente No 06-089.826
Segunda Modificacion (mayo 2008)

CAPITULO REIVINDICATORIO MODIFICADO

1. Un compuesto que tiene Férmula I
R® O
/<"
2 1 \

(J)g—Ar"—B Ar N ﬁ \ /Q
o

X

Férmuia |

o una sal farmacéuticamente aceptable de dicho compuesto, en el que

Q es carbono;

cada R' es independientemente hidrégeno, halo, alquilo (C;-Cs) opcionalmente
sustituido con uno o mas halo o con alcoxi (C,-C3), alcoxi (C;-Cs) opcionalmente sustituido
con uno a once halo, alquiltio (C-Cs) opcionalmente sustituido con uno o mas halo, o R!
junto con los dos atomos de carbono adyacentes forma un anillo carbociclico Cs-Cq de
cinco o seis miembros condensado, totalmente saturado, parcialmente insaturado o
totalmente insaturado en el que cada carbono en la cadena de carbono puede reemplazarse
opcionalmente por un heteroatomo seleccionado entre oxigeno y azufre;

R’es hidrogeno o alquilo (C;-Cs) opcionalmente sustituido con alcoxi C;-Cs;

X es -COORY;

R* es H, alquilo (C;-C4); bencilo o p-nitrobencilo;

Ar' es fenilo o fenilo condensado a un miembro seleccionado entre tiazolilo,
oxazolilo, donde Ar' estd opcionalmente mono- o di-sustituido independientemente con:
halo, alquilo (C;-C3) opcionalmente sustituido con uno a nueve halo o alcoxi (Ci-Cs)
opcionalmente sustituido con uno a nueve halo o alquiltio (C;-C3) opcionalmente sustituido
con uno a nueve halo;

B es un enlace, -L-(CY2)p- 0 (CY2)a-L- y L es O 0 S, cada Yes independientemente

hidrégeno o alquilo (Ci-Cs) ynes 0,10 2;
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Ar? es fenilo o fenilo condensado a un anillo seleccionado entre el grupo compuest
por: fenilo, piridinilo, tienilo, tiazolilo, oxazolilo, ¢ imidazolilo.

cada J es independientemente hidrogeno, hidroxi, halo, alquilo (C;-Cs)
opcionalmente sustituido con de uno a once halo, alcoxi (C;-Cg) opcionalmente sustituido
con uno a once halo, alquiltio (C;-Cg) opcionalmente sustituido con uno a once halo,
cicloalquilo (C3-C7), cicloalcoxi (C3-C7), cicloalquiltio (C3-C7) o fenilo opcionalmente
sustituido con uno a cuatro sustituyentes seleccionados entre el grupo compuesto por: halo,
alquilo (C;-C3) opcionalmente sustituido con uno a cinco halo, alcoxi (C;-Cj)
opcionalmente sustituido con uno a cinco halo, alquiltio (C,-C3) opcionalmente sustituido
con uno a cinco halo;

PV q son cada uno independientemente 0,1,2 6 3; y

con las condiciones:

a) si Ar' es fenilo, B es un enlace, Ar’ es un enlace o fenilo y X es -COOH,
entonces  es diferente de 0 y J es diferente de hidrogeno, halo, alquilo (C;-Cs) o fenilo no
sustituido;

b) si Ar! es fenilo, B no es un enlace, Ar* es fenilo yXes -COOR* entonces B
se une a Ar' en posicion paraa NR%; y

) siBes O, S, SO, NH, CO, CH; o SO; entonces R' no es H.

2, Un compuesto de acuerdo con la reivindicacion 1, en el que
/ i
H{ O e 4 \D_
Ar'es g E , S g , ~<‘ g ,
; </"
s §—
o © y
N N St
(Jk@g_ (J)u'-':_ \>‘§‘ (J)o_'</ l
Ar%es A s , o A g_ , 0
Q
- S
U />—5
N -
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3. Un compuesto de acuerdo con la reivindicacion 2, enel que ges 1 6 2 y cada J es
independientemente halo, alquilo (C;-C3) opcionalmente sustituido con uno a tres halo, o

alcoxi (C;-C3) opcionalmente sustituido con uno a tres halo.

4, Un compuesto de acuerdo con la reivindicacién 3 en el que pes 1y R*es Ho

alquilo (C)-Cs).

5. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1-4, en el que L es

S,nes 1, y halo es fluoro.

6. El compuesto Acido 5-[4-(4-etil-bencilsulfanil)-fenilsulfamoil]-2-metil-benzoico, o

una sal farmacéuticamente aceptable de dicho compuesto.

7. Un compuesto de cualquiera de las reivindicaciones 1 a 6, o una sal
farmacéuticamente aceptable de dicho compuesto, para tratar dislipidemia, obesidad,
afeccion por sobrepeso, hipertrigliceridemia, hiperlipidemia, hipoalfalipoproteinemia,
sindrome metabolico, diabetes mellitus (Tipo I y/o Tipo II), hiperinsulinemia, tolerancia
alterada a la glucosa, resistencia a insulina, complicaciones diabéticas, aterosclerosis,
hipertension, enfermedad cardiaca coronaria, hipercolesterolemia, inflamacion,
osteoporosis, trombosis, enfermedad vascular periférica, disfuncion cognitiva o

insuficiencia cardiaca congestiva en un mamifero.

8. Un compuesto de cualquiera de las reivindicaciones 1 a 6, o una sal
farmacéuticamente aceptable de dicho compuesto, para tratar el balance energético

negativo en rumiantes.

9. Una combinacién farmacéutica que comprende: una cantidad terapéuticamente

eficaz de una composicion que comprende:
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un primer compuesto, siendo dicho primer compuesto un compuesto de cualquiera

de las reivindicaciones 1-6, o una sal farmacéuticamente aceptable de dicho compuesto;

un segundo compuesto, siendo dicho segundo compuesto un inhibidor de lipasa, un
inhibidor de HMG-CoA reductasa, un inhibidor de HMG-CoA sintasa, un inhibidor de
expresion génica de HMG-CoA reductasa, un inhibidor de expresion génica de HMG-CoA
sintasa, un inhibidor de la secrecion de MTP/Apo B, un inhibidor de CETP, un inhibidor de
la absorcion de acidos biliares, un inhibidor de la absorcion de colesterol, un inhibidor de la
sintesis de colesterol, un inhibidor de escualeno sintetasa, un inhibidor de escualeno
epoxidasa, un inhibidor de escualeno ciclasa, un inhibidor de escualeno
epoxidasa/escualeno ciclasa combinadas, un fibrato, niacina, una combinacién de niacina y
lovastatina, una resina de intercambio i6nico, un antioxidante, un inhibidor de ACAT, un
secuestrador de 4cidos biliares, o un profirmaco de dicho compuesto o una sal
farmacéuticamente aceptable de dicho compuesto o profarmaco; y un portador, vehiculo o

diluyente farmacéuticamente aceptable.

10. La composicion de combinacion de la reivindicacion 9, en la que el segundo
compuesto es rosuvastatina, rivastatina, pitavastatina, lovastatina, simvastatina,
pravastatina, fluvastatina, atorvastatina, cerivastatina o éster etilico del acido [2R.,4S5] 4-

[(3,5-bis-trifluorometil-bencil)-metoxicarbonil-amino]-2-etil-6-trifluorometil-3,4-dihidro-
2H-quinolin-1-carboxilico ‘0 un profirmaco /de dicho compuesto o una sal

T

S — o, o
farmacéuticamente aceptable de dicho compuesto o profarmaco.” .~ é |
M/f "\[‘1'( . i
11.  Un compuesto libre de 4cido de un compuesto que presenta la siguiente

estructura:
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o una sal farmacéuticamente aceptable del mismo.

12. Una composicién farmacéutica que comprende una cantidad terapéuticamente
efectiva del compuesto de las Reivindicaciones 6 u 11 y un portador, vehiculo o diluyente

farmacéuticamente aceptable. e
/ o - B R AN

AN

.,

.,
.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

202012
Bogota, D.C., 24-nov-2009

Apoderado: Carlos Reinaldo Olarte Garcia.

ASUNTO Radicacién 06-89826
Tramite 002
Evento 001
Actuacion 430
Folios m B0 d
Patente de Invenciéon ®
Via PCT (fase nacional) ® Capdl [ ] Cap.ll ®
No. Sol. Internacional PCT/IB2005/000526
Fecha de Presentacion Internal. 28-feb-2005

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisidn 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcion: Folios: 92 a 303 Como se radico inicialmente.
1.2. Reivindicaciones: Folios 304 a 312 Como se radicé inicialmente.
Folios 346 a 349 Modificaciones realizadas en
la fase nacional.
1.3. Dibujos: Folios 314 Como se radico inicialmente.
14. Prioridad: Folio 1: US 60/552.114; 10-mar-2004

US 11/012.139; 16-dic-2004

2. Objeto de la invencién

Titulo de la solicitud: COMPUESTOS DE HETEROARIL- Y FENILSIFAMOILO
SUSTITUIDOS.

El objeto de la invencion se refiere a los derivados de aril- aril/heteroaril sulfamoil, de
formula (1) que presentan actividad como agonistas del receptor activador del
proliferador de peroxisoma:
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1
R
1 g

NH-S Q

(J)q—Ar—B—aAr

(0 X

Reivindicaciones 1-8: un compuesto de la formula O
Reivindicacion 9-10: combinacién

Reivindicacion 11: Compuesto

Reivindicacion 12: Composicién que comprende los compuestos.

Se catalogé la invencion, segun la Clasificacion Internacional de Patentes (IPC.):
C07D311/21, 323/49,311/44, CO7D213/75, 231/12, 271/06, 285/00, 263/54,
277162, 235/18, 333/58, 307/79, 215/12, A61K31/18,31/33; A61P7/00,9/00.

3. De la solicitud de Patente:

3.1. Reivindicaciones (articulo 30 D 486 de la C.A.N.)

- Las reivindicaciones 7 y 8 no son claras, porque el encabezado no es
consecuente con el texto de la reivindicacion, se encabeza como compuesto y el
texto de la reivindicacion no contiene ninguna caracteristica de compuesto, se
hace referencia es a método terapéutico.

- La reivindicacién 9 hace referencia a combinacion la cual no esta definida, el
segundo componente esta denominado solamente como un efecto que se desea
tenga cualquier compuesto.

-La reivindicacion 10 hace referencia a un profarmaco de un segundo
componente que no existe tal profarmaco, ni en la descripcién ni en el estado de
la técnica, por lo tanto esa extrapolacion es puramente especulativa y no tiene
sustento en la descripcion.

. Por lo tanto las reivindicaciones no cumplen con el requisito de definicion,
claridad, concision y sustento por la descripcidn de acuerdo al art. 30 de la
Decisién 486.y/o art.22 Tratado PCT.

4. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el estado de la técnica es la
fecha de presentacion de la solicitud de la cual se reclama prioridad,10-mar-2004

Teniendo en cuenta la fecha indicada se realiz6 la busqueda en €l estado de la
técnica de documentos relacionados con la materia reclamada en la solicitud
encontrandose los siguientes documentos mas relevantes:

Fecha de

o .
N Documento Titulo publicacion®

Verfahren zur herstellung der neuen
5-(2-aminophenyl-sulfamoyl)-4- )

D1 | CH558789 chlor-N-furfurylanthranilséure und 14-feb-1975

ihrer salze.




D2 | US3.658.990 Diuretic Compositions 25-abr-1972

D3 | US3.806.542 5-Arylsulphamoil-antranilic acids 23-abr-1974

D4 | US3.812.104 5-Arylsulphamoil-antranilic acids 21-may-1974

D5 | US3.992.441 Sulfaoilbenzoic acids 16-nov-1976
Antiviral compositions and a

D6 | EP0068408 method for treating virus diseases 05-ene-1983

D7 | US5.413.892 Electrstatic image developing toner | 09-may-1995
Antiviral compositions containing :

D8 | GB2090136 sulphonamide derivatives 07-jul-1982
Aminosulphonylbenzoic acid

D9 | EP0068407 derivatives 05-ene-1983
Heterobiarylsulphonamides and

D10 | WO0174786 their use as PDE 7 inhibitors 11-0ct-2001
Aromatic sulphonamides and their

D11 GB2378179 use in treating bacterial diaseases 05-feb-2003
4-aminopyrrolopyrimidines as

D12 | US20030187001 kinase inhibitors 02-0ct-2003

5. Analisis de patentabilidad (articulo 14 D486 de la C.A.N.)

5.1 Novedad (articulo 16 D486 de la C.A.N.)

L.a solicitud de patente de invencion se refiere a los derivados de aril- aril/heteroaril
sulfamoil, de formula (1)

1
®")
720

(J)g—Ar—B—Ar——NH-S Q

(1) X

-D1 enseiia derivados fenilsulfamoil-aril sustituidos que caen bajo el alcance de los
compuestos reclamados por la presente solicitud con la formula Markush (1), véase
toda la anterioridad [pag 1,2,3]

-Las anterioridades D2-D4 ensefan derivados de fenilsulfamoil-acido benzoico y
formulaciones que los comprenden, que caen dentro del alcance de la materia que
se reclama en la solicitud. (ver D1 todo el documento, especiaimente ejemplos
1,3,5,6,14,15.23,27;, D3, todo el documento especialmente los ejemplos
1,4,56,8,14,15,27, las reivindicaciones 3,6; D4 todo el documento especialmente
los ejemplos 1,3,5,6,8,14,15,27,37).

-D5 describe compuestos derivados del acido sulfamoilbenzoico, que caen bajo el
alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (I). (vér especialmente los ejemplos 38,51,53,56 y la reivindicacion 8).

-D6 describe compuestos derivados de arilsulfamoil esteres, que caen bajo el
alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (l). (ver especialmente ejemplos 22 y 23, junto con las tablas 2 y 10).
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4
-En D7 se encuentra descrito el compuesto #23 que cae bajo el alcance de los

compuestos reclamados en la solicitud en estudio con la formula geneérica (1).

-D8 describe derivados de fenilsufonamidas que caen bajo el alcance de los
compuestos reclamados en la solicitud en estudio con la formula genérica (l). (ver
especialmente los ejemplos 13, 25,26; tabla 3).

-D9 describe compuestos derivados de arilsulfamoil esteres, que caen bajo el
alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (l). (ver especialmente ejemplos 3 y 15).

-D10 Describe compuestos derivados de heterobiarilsulfonamides que caen bajo el
alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (l). (ver especialmente ejemplos 1,2,3,5,6,8,10).

-D11describe compuestos derivados de arylsulamidas-aril sustituidas, que caen bajo
el alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (l). (ver especialmente pags. 1, 12-18,20-22, 28-30,33-49, 52, 54, 55, 59,
61, 62].

-D12 describe compuestos derivados de 4-aminopirrolopirimidines, que caen bajo el
alcance de los compuestos reclamados en la solicitud en estudio con la formula
genérica (). (ver especialmente pags 64-66).

-El elemento caracteristico de las reivindicaciones composiciones es la estructura N-
[4-(aril)fenillbenzensulfonamida con los sustituyentes como se reclama
genéricamente, ya era conocido en D1-D12; por lo cual los compuestos las
composiciones de las reivindicaciones no pueden considerarse nuevas, no cumplen
con el requisito exigido en el articulo 16 D486 de la C.A.N.

5. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

Una solicitud que no posee novedad obviamente no va a presentar nivel inventivo.

Documento N° | Reivindicaciones afectadas Requisito que afecta
D1 1-12 Novedad
D2 1-12 Novedad
D3 1-12 Novedad
D4 1-12 Novedad
D5 112 Novedad
D6 1-12 Novedad
D7 1-12 Novedad
D8 1-12 Novedad
D9 112 Novedad

D10 112 Novedad
D11 112 Novedad
D12 1-12 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados



a partir de la fecha de notificacion de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficjo conforpre ;Xo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo 7ero e la Qircular Unica N° 10 de 2001.
/

W

r J

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nuevag/Creaciones (c)

El anterior requerimiento fue notificado por fijacion en lista, de fecha
-

| CONCEPTO TECNICO No. 4104 |EXAMINADOR TECNICO Céd. N°202012 |
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Zusatz zu:
Tetgesuch von: 12215071

@ Anmeldungsdatum: 19.8.1971,17h

Patent erteilt: 31.12.1974
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Verfahren zur Herstellung der neuen 5-(2-Aminophenyl-

Titel:
e sutfamoyl)-4-chlor-N-furfuryl-anthranilsinre wnd ihrer Salze

&3 Tnhabes: CIBA-GEIGY AG, Basel
@ Vertreter:
@ Erfinder Lincoln Harvey Werner, Summit {(N.J.,, USA)
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2

Die vorliegende Erfindung betrifft ein Verfahren zur Hersteilung der neuer: S+2-Aminophenyl-sulfamoyl}-4-chior-N-

furfuryl-anthrznilsiure der Formel

s

NH
2 cY

sowie von Salzen, z B. pharmazeutisch verwendbaren Salzen,
wie entsprechenden Metallsalzen, z. B. Alkalimetali- oder
Erdalkali 11-, Ammoni Izen oder Saureadditic

o
NH - cuz\@ '

Ester oder Salz davon die Acylaminogruppe durch Hydrolyse

15 oder Alkoholyse in die primire Aminogruppe tberfihrt und

davon,

Salze sind insbesondere die Natrium-, Kalivm-, Magne-
sium- oder Calci lze, oder Ammeni Ize mit Am-
moniak oder Aminen, wie Meno-, Di- oder Triniederalkyi-
aminen, z. B. Mono-, Di- oder Trimethylamin oder Mono-,
Di- oder Trisithylamin, Sdureadditionssalze smd solche mit

anor hen oder ischen Sduren, wie M Isduren
z. B. Chlor ff-, Brc stoff-, Schwefel-,
FPhosphor-, Salp oder Perchlorsé oder aliphatischen,

‘hen oder araliphatischen Carbon- oder Sulfon-
siuren, z. B. Ameisen-, Essig-, Propion-, Berestein-, Glykel-,
Milch-, Apfel-, Wein-, Zitronen-, Ascorbin-, Malein-, Hy-
droxymalein-, Brerztrauben-, Phenylessig-, Benzoe-, 4-
Aminobenzoe-, Anthranit-, 4-Hydrozybenzoe-, Salicyl-, 4~
Amjnosalicyl‘ Embon-, Nicotin-, Methansulfon-, , Athan-
sulfon-, H h \fon-, 1,2-Athandisulfon-, Halogen-
benmlsulfm - Tulno]su]fon- Naphthalinsulfon- oder Sulfanil-
séure,

Die Verbindung der varhegenden Erfmdung und ihre
Salze weisen wertvoile p} ften aof. In
erster Linie zeigen sie d1m!|sche, namu:ensche und chlori-
uretische Wirkungen mit raschem Wirkungseintritt und hohen
Urin-, aber niedriger Kaliumausscheidungsraten. Diese Wir-
kung kaon an Testtieren nachgewiesen werden, wobei man
Siugetiere, z. B, Ratten oder Hunde, als Testobjekte verwen-
det. Die Versuche kénnen z. B, so durchgefithrt werden, dass
man die Festsubstanz in Gelatine-Kapseln Hunden oder in
Form von wiissrigen L ode1 S mittels Ma-

de an Ratten verat \mbe;ma.n])osenvnnma
U 0001 bis etwa 0,1 p/kg pro Tag, vorzugsweise von efwa
0,0003 bis etwa 0,05 g/kg pro Tag und in erster Linie von
etwa 0,001 bis etwa 0,005 g/kg pro Tag verwendet. Gleichzei-
tig kéanen die Testtiere enteral oder parenteral verschiedene
Salzlijsungen erhaiten, wobei man z. B. verschiedene Mengen,
einem Hund mittlerer Grassez. B. 100 mi, einer 0,9 %igen phy-
siologischen Natriumchloridlsung subkutan verabreicht. Der
Urin wird mit oder chne Katheter, z. B. in zweistiindigen In-
tervallen, gesammelt und sein Veolumen sowie der Natrium-,
Kalium- oder Chloridgehalt gemessen und mit dem Urin von
unbehandelten oder mit einer Salzldsung behandelten Tieren
verglichen, Aufgrund der Testresultate erweisen sich die Ver-
bindung der vorliegender: Erfindung und fhre Sakze als quan-
titativ stirker wirksam &ls die 4-Chior-N-furfuryl-S-sulfamoyl-
anthranilsiure. Ferner sind sie tang wirksame Diuretika und
erhdhen die Kaliumexkretion nur in einem sehr aiedrigen und

n Dosenbereich. Die neve Verbindung und ihre Salze

sind starke diuretische, natriuretische und chloriuretische Ver-
bindungen, die zur Behandiung von Odemen und Hyperten-
sion verwendet werden kéinnen.

Die Verbindung und ihre Salze werden erfindungsgeméss
hergesteilt, indem man in einer 4-Chlor-N-furfuryl-5-(2-
acylamino-phenyl-sulfamoyl)-anthranilsiure oder m einem

&
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einen gegel falls erhal Ester hydrolysiert. Wenn er-
wiinscht, kann ein erhaltenes Salz in die freie Verbindung der
Forme! I odes in ein anderes Salz oder die erhaltene freie
Yerbindung der Formel I in ein Salz tibergefiihrt werdea.

Ester von Ausgangsstoffen sind Niederalkyl-,z. B.Methyl-,
Athyl-, n-Propyl-, Isopropyl-, n-Butyl- oder tert.-Butyl-, oder
Aryl-mederalkyl-, z. B. Benzyl- oder 1- oder 2-Phenyléthyl-
ester. Salze sind die obgenaanten, insbesondere die Metall-
oder Ammoniemsalze.

Der Acylrest von Ausgangs!oﬂen ist msbsondcrc dcqe<
nige von organi e aliph
schen oder arahphamchen Carbonsi wie Niederalkan-

carbon-, z. B. Essig-, Propion-, Butter- oder Pivalin-, femer
Niederalkencarbon-, z. B. Acryl- oder Methacryl-, oder
Benzoe-, Phenyl-niederatkancarban- oder Phenyi-nieder-
alkencarbon-, 2. B. Benzoe-, Phenylessig- oder Zimtsdl

4

ferner von Kohlenséurehalt T WIe-mﬂuclaik Thaib
Bevorzugt sind Ausgangsstoffe, in welchen die Acyl
gruppe fiir Niederalkanoylamino, z. B. Acetylami oder
Niederalkoxycarbonylamino, z. B. Athoxycarbonylami

steht. Diese Acylausganpsstoffe werden durch Hydrotyse oder
Alkonolyse in die Verbindung der Formel I iibergefithrt, wo-
bei man z. B. eine wiissrige oder alkoholische Base, wie ein
wissriges Alkatimetall-, z. B. Natrium- oder Kaliumhydroxyd
oder -carbonat, oder €in q‘mmam Ammomumhydmxyd,
z. B. Trimethylb m G von
Wasser, oder ein Alkali lIniederal d,z. B :

oder Kaliummethoxyd, wzthoxyd, —mapmp}laxyd oder -tert.-
butoxyd, in Geg eines Niederalkanals, z. B. Methanol
Athanoli, Iscpmpanol oder ten. -Butanol, als | geeignete
Reagentien verwendet.

Verfahrensgemiiss erhaltliche Ester werden in Gblicher
Weise hydrolysiert, wobei man z. B. basische Mittel, wie wiss-
rige Alkalimetali- oder Erdalkalimetallhydroxyde oder gua-
temdre A iumhydroxyde, vorzugsweise die oben er-
wiihoten, verwendet.

Die Verbindung der vorliegendcn Ecfindung kann je nach
den Bedingungen ihrer Hersteltung in freier Form oder in
Fcrm ihrer Salze erhalten wesden; rhe Salze werden van der
v genden Erfindung ebenfalls umfasst. Erhal Salze
kénnea nach an sich bekannten Methoden in die freie Verbin-
dung libergeflihrt werden, Sdureadditionssalze z B. durch Be-
handeln mit alkalischen Mitteln, wie Alkalimetallhydrexyden
oder ~<arbonaten, oder Anionenaustauschern, und Metall-
Ddcr Ammeriumsalze durch Behande]n mit SZuren oder Kat-

t Die freie Verbindung kann aus ihren Sal-
zen in einem pH-Bereich von etwa 4 bis etwa 7 isoliert wer-
den. Tm Hinblick auf die obigen engen Bezichungen zwischen
der Verbindung in freier Form und in Form ihrer Salze sind
im Vorauspegangenen urd nachfolgend unter freien Verbin-
dungen und Salzen sinn- und zweckgemiss gegebenenfalls
auch: die entsprechenden Salze bzw. frejen Verbindungen zu
verstehen.
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Die oben beschriebenen Reaktioner werden nach an sich
bekannten Methoden. in Ab- oder Aowesenheit von Verdin-
nungsmitteln, vorzugsweise solchen, die gegeniiber den Reak-
tionsteilnehmerm inert sind und diese zu losen vermBgen, von
Katalysatoren und/oder, wenn notwendig, in Inertgas-, z.B. 5
Stickstoffatmosphiiren, bei tiefen Temperaturen unter Kiihlen,

bei R mpeTaturen oder w bei erhfihten Tem-
peraturen unter Erwirmen und/oder unter atmospharischem
oder erhdhtem Druck durchgefithre.

Dras Verfahren umfasst auch diejeniger: Ausfihrungsfor- 10
men, wonach ein Ausgangsstoff in Form eines unter den Re-
aktionsbedingungen erhitiichen rehen Reaktionsgemisches
oder in Form eines der penannten funktionellen Derivate ver-
wendet wird.

Die Ausgangsstoffe kinnen in an sick bekannter Weise 15

4 558 789

sulfamoyl}-2,4,-dichlor-Benzoesiure, 30 g Furfurylamin wad
735 mi 2-Methoxzyéthanol wird wihrend 4 Stunden unter einer
Stickstoffatmosphire am Riickfluss gekocht, dann unter ver-
mindertem Druck auf die Hilfte des Volumens eingeengt und
unter Rihren anf 250 mi 2n Salzsaure ausgegossen. Der er-
haltene Niederschlap wird abfittriert, mit Wasser gewaschen
und mit einem 1:1-Gemisch von Athanocl und Wasser bei
F0°, daom mit 95%igem Athanol triturert; man-erbalt so die
5+2-Acetylaminophenyl-sutfamoyl)-4-chlor-N-furfuryl-
anthranilsdere, F. 221-225°.

Beispie) 2
Eine warme Liseng von 1 g 5-{2-Aminephenyl-
suifamoyl) -4 -chlor-N-furfuryl-anthranilséure jo 100 mi Essig-
séuresthylester wird mit einer Losung von Chiorwasserstoff in

hergestellt werden. 5o kann mar 2. B. eine 4-Chlor-2-halog

b Zure mit Chiorsulé umsetzen, wobel man die

entsprechende 4-Chlor-S-chlorsulfonyl-2-halogen-benzoe-

siure erhiilt. Diese oder ein Ester davon wird dann mit einem

R-Mic Jderivat des o-Phenylendiapi jgesetzt. Einen 20

Ester kann man zus der entsprechenden Séure nach an sich

bekannter; Methaden bilden. Die erhaltene 5-{2-Acylamino-

phenyl-suifamoyl}-4-chlor-2-halogenbenzoesiure oder ein

Ester davon kann man mit Furfurylamin umsetzen und so das
inschte A jal erhal 5

Essig ¥ gt t. Der nach cem Abkdihlen er-
haltene Niederschlag wird abfiltriert und mit Essigséureathyi-
ester gewaschen und ergibt das 5-{2-Aminophenyi-
sulfamoyl] -4-chior N -furfuryl-anthranfisiure-hydrochiorid.
F. 208° (mit Zersetzen}.

Beispiel 3
Ein Gemisch von 43,8 g 5-{2-Acetylaminophenyt-
sulfamoyl}-4 -chlor-N-furfory!-anthranibsiure, 250 ml einer
2n wiissrigen Matriumhydroxydlésung und 4,9 g cines Alktiv-
kohlepriiparats wird wihrend 10 Mi bei 50° und unter

Die pharmakologisch verwendbaren Verbindung
vorliegenden Edfindung kiinnen 2. B. zur Herstellung von
pharmazeutischen Priparaten verwendet werden, welche eine
wirksame Menge der Aktivsubstanz zusammen oder im Ge-
misch mit anorganischen oder organischen, festen oder flissi- 3¢

ciner Stickstoffatmosphire gerithrt, dann fittrert und der Fil-
terriickstand mit 45 ml eiger 2n wissrigen Natrinmhydroxyd-
Isung gewaschen. Das Filtrat wird withrend 7 Stunden untex
einer Stickstoffatmosphiire am Riickfluss gekocht, wihrend

gen, pharmazeutisch verwendbaren Trigerstoffen cothal
die sich zur enteralen oder parenteralen Verabreichung
eignen. -

sind in den folgend

SNESTEN.

Beispielen in

3
w
o

Beispiel

Ein Gemisch ven 15 g 5-(2-Acetylaminophenyl-sul-
farmoyl}-4-chlor-N-furfuryl-enthranilsiure uod 90 ml einer
2.n. wiissrigen Matrivmhydrosoyditisung wird wilhrend 24/, ®
Sturden unter einer Stickstoffatmosphire am Riickfluss ge-
kocht, gekiihlt und mit Eisessig angesauert, Das feste Material
wird abfiitriert, mit Wasser gewaschen und aus wisstigem
Athanol umkristallisiert; das erhaftene Gemisch besteht aus
gleichen Teilen des Natri Izes der S4{2-Aminophenyl- L]
sulfamoyl}-4-chlor-N-furfuryl-anthranilséaren und der freien
5-(2 -Aminophenyl-sulfamoyl) -4 -chior-N-furfuryl-anthranil-
siure, das bei 246-248"° schmilzt.

Das Ausgangsmaterial kana wie folgt hergesteilt werden:
Eine Lésung von 50 g N-Acetyl-2-amincanilin in 100 ml Di- ¢
methytormamid wird bei 20° portionenweise mit 30 g 2.4-
Dichlor-S—chlorsulfenyl-benzoesdure versetzt, Das Reaktions-
gemisch wird witrend 2 Stunden auf 40° erwirm¢ und dann
unter verminderiem Druck eingedampft; der Riickstand wird
auf 500 mi Wasser und 7 m} konzentrierte Salzsaure ausge- ¥
gosser. Das feste Material wird abfiltriert, mit Wasser und
verdiinnter Salzsiure gewaschen und mit wissrigem Athanol
trituriert. Man erhélt so die 5-(2-Acetylaminophenyl-
sulfamoyl)-2,4-dichlor-benzoesdure, F. 222-225°.

Ein Gemisch von 30 g $-{2-Acetylaminophenyl- &

0.3
Q— e (1)
ﬂHz o3t N‘H;—CH.Z

16 Stunden bei R peratur gerithrt und wiederum zum
Riickfluss erhitzt. Man gibt 47,5 ml Eisessig zu, kiiblt das Ge-
misch auf 20° und rithrt wiihrend einer Stunde. Die entstan-
dene Suspension wird filtriert; der Filterriickstand wird mit
25 mi Wasser hen und wihrend 2%, dex in 200
ml Wasser, enthaltend 10 mj Eisessig, gerithrt. Das Gemisch
wird filtriert; der Filterriickstand wird zweimal mit 25 ml
Wasser gewaschen, getrocknet und in 270 mi siedendem
Athanol aufgenommen. Man filiriert dis heisse Losung, kiihlt
das Fiitrat lang riilrt wél d 16 Stunden bei 0° und fil-
triert die entstandene Suspension. Man erhilt so die 5-(2-
Aminophenyl-sulfamoy!) 4-chlor-N-furfuryl-anthranilsiure,
F. 219-221° {mit Zersetzen).

Beispicl 4

Ein Gemisch von 46 g 5-{2-Aminophenyl-sulfamoy]}-4-
chlor-M-furfuryt-anthranilsdere-hydrochlorid, 110 ml einer
I wiisstigen Natriumhydroxydigsung und 100 ml Wasser
wird so lange auf S0-60° erwirmt, bis vollstindige Lisung
eintritt, Die Lisung wird filtriert und das Filtvat konzentriert,
gekiihlt und mit einigen Kristallen des verher hergestellten
Produkts angeimpft. Man ldsst bei etwa 4° stehen, filtriert
den Niederschlag ab, wischt mit einev Kieinen Menge Eiswas-
ser und Isopropanol und erhalt s das Natriumsalz der 5-{2-
Aminophenyl-sulfamoyl)-4chlor-N-farfuryl-anthranilsiure,
F. 190° {mit Zersetzen), )

PATENTANSPRUCH

Verfahren zur Herstellung von $-(2-Aminophenyl-
sulfamoyl}-4-chlor-N-furfuryl-anthranilséure der Formel

CO0H

oder Salzen davon, dadurch gekennzeichnet, dass man in
einer 4-Chlor-N-furfuryl-5-(2-Acylamino-phenyl-sulfamoyl)-
anthranilsiure oder i einem Ester eder Salz davon die Acyl-
aminogruppe ducch Hydrotyse oder Alkoholyse in die pri-
mére Aminogruppe iiberfiihrt, und einen falls er-

558 789 5

2. Verfahren nach P pruch, dadurch gel it
net, dass man Ansgangsstoife, warin der Acylre:t der primd-
ren Aminogruppe den Acylrest einer aliphatischen, aromati-
schen oder araliphatischen Carbonséure oder eines Kohlen-

haltenen Ester hydrolysiert.

UNTERANSPRUCHE
1. Verfahren nach P: spruch, dadurch gek ict
net, dass man ein erhaltenes Sakz in die freie Ve;hi.ndung der
Forroel I oder in ein anderes Salz oder die erhaltene freie
Yerbindung der Formel 1 in ein Salz iiberfiihrt,

Anmerkung des Eidg. Amtes fir geistiges Eigentum:
Soliten Trile der Beschreibung mit der im P:

5 SA 35 darstelit, verwender
3. Verfahren nach P pruch, dadurch gel ich-

neﬁ, @ESM ﬁ!éﬂ?é:o‘ymo&erﬂ‘iw‘m]yse&umh Behandeln
mit einer wisstigen oder alkoholischen Base durchfiibrt.
44_Verfahxen nach Patentansprach oder einein der Unter-
o anspn.‘}che 1-3, dadurch gekennzeichnet, dass man Ausganps-
stoffe in Form eines unier den Reaktionsbedingungen erhalti-
cher roben Reaktionsgemisches einsetzr.

erirmert, dass gemiiss Art, 51 des F der Pate

benen Definiti ._ClﬂE;ﬁ?dmgLnic@tmEnMangsuhmsoaddxm

fiir den sach des Patenles massgebend ist.

b
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ABSTRACT OF THE DISCLOSURE

S-arylsuifamyi-4-halo-anthranilic acids, e.g. those of
the formula

,/\/}mnzs 00K
: I i 3
AP
v R LG
2

R,-~aliphstic or araliphatic radical
By=H or B,
Ry=Cl or Br

and functiopal derivatives thereod, exhibit divretic effecty,

CROSS-REFERENCES TO RELATED
APPLICATIONS

“This -in-part of apy lication Ser. Mo,
675,330, ﬁjed Oct, 36, 1967, which in turn i a contiou-
ation-in-part of application Ser. No. 598,988, filed Dec.
5, 1966, both are now abandoned.

SUMMARY OF THE INVENTEON

The presant fnvention conceres and has for its object

the provision of new S-aryisuifapiyl-4-halo-anthranilic

acids and their therapeutically acceptable derivatives,
more particylarly those of Formmla 1,

(>

By mzﬂ 3
4 @
By . )i/Rl

Z
Fa

in which each of R;, Ry and R, stacds for an atiphatic ot
araliphatic radical, Ry and B, ako for hydrogen, ®; for
chlovo or bromo and Ry for a carbooyclic or beterocyclic

aryl radical, esters, amides, acyl derivatives apd/or saits ~

thereof, as well as of cor Jing phar ical com-
positions, pew starting materials and methods for the
preparatior and application of these p . Said comi-

positions are primasily nseful as orally applicable diuretic,
natri- and chlorfuretic agents in ozder to relieve excessive
water and/or sait retenlion, for example, in conneclion
with heart and kidoey diseases, and in the adjunctive
mansgement of hyperfension.

DESCEIPTION OF THE PREFERRED
EMBODIMENTS
The sliphatic or araliphatic radical d for Ry,

Ry 2nd R, are hydrocarbon radicals, which may be sub-
stituted by funclicnal groups aodfor interropied by
heteroatoms, such as Dittogen, oxygen and/er sulfur
atoms, Such radicals are, for example, lower alkyl, e.g.
methyl, ethyl, n- or i-prepyl, o, i-, or sec. butyl, n- or i-
peotyl, nzopeatyl, a-hexyl of a-beptyl, lower alkenyl, ez
vinyl, altvl, methallyl or 2-butenyl, lower alkynyl, e.g.
propargy], mono- or bicpclic cycloalkyl, cycloalkenyi,
cycloalkyl-dower alkyl or cycloatkenyl-lower alkyl with

o
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preferably 5 o 7 ring-carbon atoms, 1 10 4 cham carbon
afoing and optional, ¢.g. up to 4, lower alkyl groups, €.2.
cyclopropyl, 2.3-dimethyi-cvelopropyl, cyclobuty?, cyclo-
penfsl, 2- or 3-methyl-cyciopentyl, 2.5- or 3,4-dimethyl-
cyclopentyl, cyclobexyl, 2~ 3- or 4-mcihyl-cyclohexyl, 2-,
3-, 24- or 3 5-dimethyl-cyciohexyl, 2,4,6-tcmehyl-cyclo-
hcxyl e:}c]oheptyl cyclooctyl, 2- oF T-ncrbcman\'] 1— ar
2-decatiydr hyl; 3 or 2-cyck 2!
penladienyl, 2- or 3 mcLhy}—}cyclspentcn)L 45-d1meth\l-
I-C)'clopentenyl 1-, 2- or 3-cyclobexenyl, 2,5-cyclobexa-
denvl, 2+ 3- or 4-methy)-1- of 2-cyclohexenyl, 2.4~ or 3.5~
dimethyl-1- or 2-cycloh 1. 2,4,6-irimeihyl-2, S-cvclo-
bexadienyl, 1-, 2- oF J-cyclcheptenyl, 2.6-<cyclohepta-
dietiyl, 2-cyclooctenyl or 2-porborn-S-enyl, as well as the
corgesponding cycloalkyl- or cycloalkenyl-lower alkyl
groups o which the chain especiaily represents methyl,
tut alse ethyl n- oy -propyl, o-, i- or sec. butyl; it consaing
in any of the positions available for substitotion one of the
specific cycloalkyl or cycloalkeny! groups lisied above,
The term “lower,” referred fo above and hereinafter in
connecton with organde radicals or compounds respec
tvely, defines such with up t¢ 7, preferably up to 4, car-
bor atoms. Aliphatic radicals that are substituied, eg
by free or functionally converted bydroxy, mercapio or
carboxy growps and/or interrupted by heteroatoms, e.g.
cne oxygen, sulfur and/or nitrogen atom, are represented,
for example, by Jower haloalkyl, e.g 2-(chloro, tromo or
jodoj-ethyl, 3,3-difluore- or -dichicropropyl, 3,3,3-tri-
chioropropyl, 3- or 4-chlorcbutyl, 4,4- ar 3,4-dichlero-
butyl or 4,4,4-trifiuorobulyl; unsubstituted or halogenated
jower alkoxy- or alkylmercapio-lower alkyl, such 3s 2-
ethonyethyl, 3-methoxy-propyi, Z-cthylmercapto-ethyl, 2-
{2.2-dichlotocthoxy)-ethyl, 2-(2-chloroethosyd-cthyl, 2-
{2,2,2-rifluorcethylmercapto) ethyl or  2-{2,2-dichloro-
ethyimercapto)-ethyl; carbamyl-dower alkyl or N, N-di-
lower alkylcarbamyMHower alkyl, such as carbamyl-
methyl, W,N-diethylearbamyl-methyl, 2Z-carbamyl-cthy?
or 2-NN-gicthylcarbamyl-thyl; sec. or tert. amino-lower
alky], such as mono- or di-lower alkylamino-lower alkyl,
lower alkyleneimino-lower alkyl, lower moncara-, -oxa-
or -thizalkyleneimino-lower alkyl or N-lower alkyl-lower
monoazaalkyleneiming-lower alky), ez Z-ethylaming.
cthyl, 2-dimethylamina-ethyl, 3-dietbylamino-propyl, 2-
prrrolidine - ethyl, 2 - piperidine - ethyl, 2 - {4 - methyl
piperazing} - ethyl or 2 - morphaling - ethyl, 5 to 7 ring-
bered o loalkyl ar cycloatkenyl, oxacycloaikyl-
or -cycloalkenyl-lower aMovl, soch as 3»teu-a_h}drofury1
teirahydrofuryl-2-methyl, (2 - methvl-tetrabydrofuryl-1)-
methyl, 2,3-dihydro- or tetrahydropyranyl-2-methyl.

R; and Ry when faken logether, may alss represent
lowsr alkylene or alkemyleme, e 1,2-ethylene, 1,3-
propylene, 14-butylene, 1.4- or 1,5-pentylenc, 1,5- 2.5~
or 1&-hesylens or 2.6-heptylene; 1,4-but-2-enyl cne 1,4~
or 1.5-pent-Z-enylene, 1,5-liex-Z-emylene, I,G-hex—fl-e,nyl-
ene or 2,6-hept-3-enylene; lower monosza-, -cxa- or
-thiaalkglens or N-lower alkyl-monoaza-lower alkylene,
¢ 3-aza-, J-oxa- or 3-thia-pentylene-(1,5}, 3-methyl- or
3-ethyl-3-aza-pentylene-(1,5), 3-aza-bexylene-{1,6) or 4-
azi- of oxa-heptylene-(2,6). In the aliphatically sub-
slitufed proup

31—11[——11;

5 1wo hetcroatoms, e.g. Titrogen, oxvgen andsor selfur

atoms, are separated by at least 2 carhon atoms.

An araliphatic radical Ry, Re and Ry preferably stands
for mene- or bicyclic carbocwelic aryk-lower alkyl or
aryl-dower alkeuyl, especially (mone- or di- -Rephenyl)-
lower alkyl or -alkenyl, but also for mono- or bicyelic

terocyclic, especially monoaza-, oxa- or thiacyclic aryl-
iols'°r alkyl or aryl-dowesr alkenyl in which the alkyl or

3,658,990
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The pharmaccﬂo ically active compounds of the inven-
fion are uzefsl in the manufactre of ph'n_maccuncal
compogitions comtainicg an effective amount fhereof in
conjumction or admidure with iends svitable for
either enteral or nazenteral application. Preferred are
tablets and gelalin capsules comprising the aclive mgredi-
ents together wil (2} dilsents, c.g Jaciose, dextrosc,
AOCrose, itol, sorhitel, celul and/or glhycine, (b}
jubricants, e.g. sifica, talouwm, stearie acid, its magoesiom
or calcium salt and/or poiyethylenezfycol, for tablets
also {c) binders, eg magoesimm aluminum  sificale,
starch paste, gelalin, {ragacanth, methylcellulose, sodivm
carboxymethylceliulose and/or pobrvioylpyrrolidone, if
desired, (d) disiniezrants, e.g. starches, agar, alginic acid

or ifs sodium salt, enzymes of the binders or effervescent 3

miztures andsor (¢} adsorbents, colforants, Havers and

-sweelencrs In}ociat' compﬂsmons are preferably agueots

ics are ad-

sotonic or and
y They may be

want; aisly fatty em 153 or

sterilized and/or contain adjuvanis, such as preserving, o

stabilizing, wetting or emuksifying sgents, solution pro-
molers, salts for regnlating the osmote pressure and or
buffers, They may ziso contain other therapeuiically val
uwable sebstances. Suid pharmaceutical composifions are
prepared according to conventional mixing, gramilating
or coating methods respeciively aad contain about (L1 to
T5%, preferably about 1 f¢ 50% of the acfive ingredient.

The foliowing examples Hivstrating tbe inventicn are
rot {0 be construed as being limitations thereon. Temper-
atures are given in degrees centigrade and all parls where-
ever given are parts by weight.

EXAMPLE 1

The mixture of 2.4 g, 2.4-dichioro-5-phenylsuifamyi-
wenzoic acid, 10 mil. 2<thoxy-ethanc] and 2.7 g. Tucforyi-
amine Is refluxed for 4 bours under nitrogen, Adter cool-
ing o room temperaare it s poured into 50 ml 2 N-
fydrochloric acid. The supernatant liguid is decanted off
znd the residue dissolved in 50 ml. 2 W agnecus sodivny

ether and avidified with hydrochloric acid. The precipitats.
formed is filtered off and recrystallized fiom cthanol to
yield the W-furfinyi-S-phenylsalfamyl-4-chloroantoranilic
acid of the fornrula
}NOZS O
O/ clﬁ .~csz.j P
metting at 210-232° {dec.).

The starting muterial is prepared as follows: To 230 &
chlorosulfonic acid 50 g. 24-dichiora-benzoic acid aze
zdded portion-wise ai rocm femperaiure while sticring.
The solution obtzined is heated 10 about 1807 and stirred
for 3 hours. After cooling to room temperdiure, i ds
poured onto ice, the mixture filtered, the residue washed
with water, and dissolved in 400 ml. ethyd scetzte. The
sohulion is dried. filtered, cvaporated, and the residue
triinrated with hexane, to yield the 2 4-dickloro-3-chicro-
sulfonyl-benzoic acid.

The mizture of 5.8 g, thereof, 7.3 g anilive and 5& ml.
cthyl acetate is siirred for 4 hours at room tempersture.
ed apd the residuc washed with ethyl
acelate. The Alirate is evaporaicd in vacuo znd the residue
trituraled with 2 N hydrochlogi The aquecus sofu-
{ion is decanied off and the precipitate dissolved in 106 ml
1% agueous potassium carbonate. The selution is Rlicred
1o yield residue A. The filirate is extracted with diethyl
ether and ihe aquecus laver acidiffied with hydrochlosic
acid. The precipitate formed is filtered off, washed with
water and recrysinllized from agueous ethanoi 1o yizld the
2 4-dichlore-5-phenylsulfamytbenzoic acid melting a1 211
2137, Residus A is 21s0 recrystallized from agueous etha
1o yield the 2,4-dichlors-3-plenyisulfamylbenzoic
phenylamide meliing at 173-175°.
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EXAMPLE 2

ixture of 3.0 e N- furﬁ].rvl 5-phenylsulfamyt-4-
aranilic acid pher 30 mb 2 N T
sodu_.m hwdromdu 10 mil. water and 10 ml 2-melhoxy-
ethanol is refuxed for 2 hours under nitrogen and allowed
to stand at room temperalere overnight. It is povred inioe
6 ml. 2 MN-hydrochloric acid, the precipitate formed
filtered off, washed with water and dissolved in 35 ml. 10%
agueous potassiom carbonate. The solution is extracted
with eitiyl acetate, the aqueous laver separated and
acidiied with hydrochloric acid. The precipitate formed
is filtered off, recrvstallized from agueous ethanol to yield
the N-furfuryl-S-phenylsutfamyl-4-chioro-astbranilic acid
melting at 212-214° with decomposition; i is identical
with the compovad obtained according to Examplie 1.

The starding material is prepared as follows: The mix-
ture of 6.0 g 24-dichloro-3-phenylsuffamyl-benzoic acid
phenylamide, 5.6 g. furfurylamine and 20 ml 2-methoxy-
ethagzal is refluxed for 4 hours ender nitrogen and allowead
to stand overnighi 4t room temperature. It is poured ino
108 rol. 2 N-hydrochloric acid, the precipitate formed
filtesed off and the residue dissolved in diethyl ether. The
sojution is washed with §.5 N hydrochloric acid, with 10%
agueops potassivm carbenate and water, dried, filtered and

© evaporated in vacoo, o yield the N-fuwrfuryl-5-phenyl-

sulfamyl-4-chloro-onthranilic acid phenylamide melling
ut 1141177,
BXAMPLE 3
Substituting o Example 1 the furfurylamioe by the
equivalent amount of benzylamine and performing ihe
reaction as shown therein, the N-benzyl-5-phenylsulfamyi-
A-chlercanthranific acid of the formuia

/ AN 028 COOH
H
a -t Mo

f . 40 Js obtained, M.P. 226-.228° 3.
hydroxide. The solution is exracted twice with diethyl is obtained, M.P 6-228% (frem aqueous ethancl}

EXAMPLE 4

The mixture of 3.1 g 24-dichioro-5-(4-methyl-phenyl-
sulfamyl }-benzoic acid, 3.4 p. furforylamine and 1G mkL
2-methoxyethanol is refiloxed for 4 hours under nitrogen.
After cooling to room temperature, it is treated with 2 N-
hydrochloric acid, the precipitate formed separated and
dissolved in 2 N-zqueous sodinm hydrozide. The solu-
tion is exiracted with diethyl ether, the agueons layer
separated and acidified with hydrochlaric acid. The pre-
cipifate formed is fltered off and recrystallized from aque-
ous =thano] to yield the N-fucfuryl-4-chloro-3-(4-methyl-
phenyl-sulfamyt}-anthranilic acid of the formula

LN
A anes— N—cuon

H ;Dw( /j UiU*N H—C;

meliing uk 2182707,

The starting material is prepared as follows: To the
soletion of 5.8 g 24-dichioro-5-chlorasulfonyl-henzoic
acid in 50 ml ethyl acetate, 8.6 g p-toloidine zre added
while stirring, followed by 100 oml. ethyl acetate, The mix-
tore is stitred at room temperalure for 2 hours and re-
fhixed for 2 hours while stivring. Affer cooling it is SHered,
the residue washed with eiti acefzie and the Alirate
evaporated in vacuo. The residve is reated with 10 mi.
concentrated hydrochleric acid and extracted with ethyi
acetate. The organic layer is separated, extracled with
10% agueous potassinm cartonate und the agueous solu-
tion acidified with hydrochloric acid. The precipitate
formed is filtered off, washed with waier and recrysfallized
from. zqueous eihanol to yield the 2.4-dichloro-5-{4-meth-
vl-phenylsulfamyl)-benzoje acid melting at 202-204°.
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TXAMPLE 5
According to the method shown i the previons exam-
ples the compeounds of Formula 1, K, =furfuryl,
Ry=R.=H
Ry=Cl, and listed below, are prepared from equivalont

araounts of the coresponding siarting materials of For
mulz I, Ry=X=C]:

Netting paint, degroes

Final
Mumnber R pradist

sl
LCF;’—CﬂE[‘ ]
- '3‘ CIHB*CqH{ ‘]&H 2t

All compounds were recrystallized frem zgouesues ethanol.
EXAMPLE o

The mixture of 4.0 g 2 d4-dichlore-3-i4-acetylamino-
phenylsulfamyi)-benzoic actd, 3.9 g furfurylamine znd
10 ml. Z-methoxy-ethanol is refluxed for 4 hours under
nitrogen, After cooling it is treated with 2 N-hydrochloric
acid, the residoe formed separated and dissobved in 2 N-
aqueons sodium iydroxide, The solution is extracted with
dizthyl ether, the sgueous Jayer ssparated, acidified with
hydrochleric acid and the precipitate formed recrystailized
from agueous ethanol to yield the N-furfuryl-4-chioro-5-
{d-acetylamino-phenylsulfamyt}-anthranilic acid of the
formula

|z Tlmoas-l/\\r‘cr-un ;
UL R l\/l Girdy pNTIOY lg—J| o
melting ai 248° with decomposition.

‘The starting material is prepared as follows: To tho
solution of 5.8 g 24-dichlero-5-chisrosulfonyl-benroic
acid in 50 ml. ethyl acetate, 12.0 g. 4-amins-aceianilide
are added, followed by 30 ml. ethyl acetate. The mixture
is stirred for 2 hours at room femperature and refluxed
for 2 hours while stirring. After cocling to room tem-
peralure it is filtered, the residus (A} washed with ethyl
acetate and the filirate evaporated in vaouo, The residue
(B} is triturated with water and 10 ml. concentrated hy-

drochloric acid, filiered off, washed with water and dried. 5

The combined residoes {43 and (B} arc dissolved in &0
ml. 10% aquecus potassiom carbonate, the solution
washed with diethvl cther, acidified with hydrochloric
acid, the precipiiae formed filtered off and washed with
water 0 vield the 24-dichloro-5-{4-acetylamino-phenyt-
sulfamyl)-benzoic acid meiting at about 1507

EXAMFPLE 7

The mixture of 5.3 g, 2,4-dichlors-3-{4-aminc-phenyi-
sulfamy)}-benzoic acid hydrochloride, 3.4 g furfuryl-
amine and 15 ml 2-methoxy-ethano! ¥s refluxed for 4
hours nader nitrogen and evaporaled in vacue. To the
residne 3G ml, 2 N-hydrochloric acid are added and the
piecipitate formed fliered off. It is triturated with 40 mlL
waler at room fernperature, fltered off, washed with a
small areount of ice cold water and diethyl ether and re-
crystaflized from aqueous ethapel to vield the N-furfuryl-
A-chloro-5-{4-amine-phenylsuifamy] ) -anthranilic acid hy-
drochloride of the formula

AN O ,(“‘0!{
3 <R
!

oy’ \\/ RTICITY ™
ndting at aboui 236°,
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The starting material is prepared as follows: The mix-
tuee of 7.1 g 2.4 - dichlare - S-(d-acelylamine-phenyleni-
famylj-benzok acid {of Eaxample 6) and 60 . 2 N-
aquenss sodivm hydroxide is reflused for 90 minmtes.
After cooling to teom termperaiure it {5 zoidified with con-
centrated hydrochloric acid, the precipitate formed Sitered
off, the restdue taken up in ethasof, he solution filtered
and evaparated in vaceo, 1o yield the 2.4-dichloro-5-{4-
amino-phenylsulfamyi)-! benzoic acid hydrochloride, melt-

ing at [85° with decomposition.

EXAMPILE &

The mixture oi 6.3 g. 24-dichloro-S-phenylsulfamyl-
henzoic acid, 4.4 g [ 3-methyl-tetrahydeofn:al-2)-metkyl-
3% ml, Z-methoxy-ethanol is refluxed for 4 hours uader
nitrogest. After cooling o yoeom temperature, i1 is poured
into 180 ml, 2 N-hydrechloric acid, the precipitate sepa-
rated, ground in a mortar, filtered, washed with water
and recrystaliized several times from aqeecus cthanol do
yizld the ¥-(tetrahydrofuryil-2-methyl}-4-chlore-S-phenyl)-
solfamyi-anthranilic acid of the formula

/\1 HE 0:& CO L)H

I\H—C

melting ot 238‘239".
EXAMPLE 2

The mixture of 3.5 g 2,4-dickloro-5-phenylsolfamyl-
henzoic acid, 4.6 g {2-methyl-terrahydrofuryl-2Zlmeathyl-
amine and 10 mi. Z-methoxy-ethanel is vefluxed for 4
hours under nitrogen and stirred overnight at room tem-
peratare, Jlerenpon it is povred izte 30 mi 2 N-hydro-
chlavic acid, the residue separated and dissolved in 2 N-
zqueons sodivm hydroxide, The solution js washed awith
diclhyl ether, filiered and acidified with concentraied
hydrochloricie acid. The precipitate formed is fliered off
and recrystallized from ageeous ethanol, to yield the N-
{2 - methyl-errahydrofuryl-2-methy] )-4-chloro-5-pheny -
solfagnyl-anfhreniic acid of the foronda

—LEN LS COOH -y
CHy i

)\‘!I»CEL'-——v
o’

melting at 207-208°.
EXAMPLE 10

The mixtuwe of 6.5 g Z-dichloro-S-phenylsalfamy?-
benzeic weid, 905 p. 2,3-dibvdro-pyranyl-2-methylaminc
and 30 ml 2-methoxy-etbanol is refluxed for 4 hours
under oitrogen. After cooling o room femperafors it is
poured into 180 mil. 2 N-hydrochloric acid, the precipi-
tate formed filtered off, washed wiih water and recrystal.
lized from aqueous ethanol, te v¥ield the N-{2,3-¢
pyranyl - 2 - pethyl}4-chlero-5-phemylsulfamyl-:
acid of the formula

Ay H\IDQ—T// Sguotr |/\

il
P

\/ C)—J\/-,—Nuf-c/ .,
meliing at 1151177 with decomposition.

EXAMPLE 11

The mixtwre of §1.4 z. N-furfuryl-4-chiore-5-phenyi-
sulfamyl-anthrawilic acid {Example 1}, 110 ml. 2 N aguec-
o0s sodinm hydroxide ard 100 ml. water is heated fo
about 50 to 66° until disselotion occurs. The solution is
filiercd, the filtrate cocled, seeded with a few crystals of
previovsly prepared sodinm salt, and allowed to staod in
the refrizerator. The precipitate formed is filiered of,
washed with a small amoont of ice water and dissolved
in 100 ml isopropano] at 60°. The selution obtained iy

3,658,930
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slowly cooled and finaily kept i the refrigcraior. The
precipitate formed is filiered off, Htorated with 75 mi.
cold isopropancl, filiered agaip and dried fo yield the
sodinm salt of the N-farfuryl-d-chlore-5-phenylsol famyl-

12
flizred off, washed with water apd iriiurated with 2 N
agueous sodinm hydroxide, The allaline sclution is fil
tered, the filizte zcidified with hydroechloric acid, the
precipt formed filfered off, washed with water and

anthranilic acid, metting ar 244 0 246° with decomposi-
tion.
EXAMPLE 12

‘The mixture of 2.0 g. WN-benzyl-4-chicre-S-phenyl-sul-
famyl-antbranilic acid. 2 ml. acetic acid anhydride and 8
ml, pyridine is heated at the steam bath for 1 hour, ccoled
and poured iato waler. The mizture is slightly acidifed
with conceniraied hydrochloric acid, the precipitate
formed filtered off and dissolved in ethanel. ‘To the sclu-
tion, water and a few drops hydrochloric acid are added,
the precipitate formed filtered off and again recrystatfized
from agueous ethanol to yield the NN -bisacetyi-N-
benzyl-4-chlore-5-phenylsulfamyl-anthranitic acid of the
formula

G':%-(!)‘

CO Cﬁ
meliing at 206-208°.

EXAMPLE 13

‘The mixtuee of 113.3 g 2,4-dichioro-S-phenyisulfamyl- |

bepzoic acid, 500 ml. 2-methoxy-ethanol and 126.0 g.
furfurylamine is stirred and reBuxed under nitrogen for
4 hours, The cold mixture is then stowly poured ioic 2.5
Titers 2 N hydrochloric acid while stirring. The precipiste
formed is filzred off, washed with water and dissolved in
1 fiter 2 N sgoeons sodium hydroxide. The dark sobatica
obiained is extracted three times with 125 ml. methylere
chloride each and the aqueous layer carefully acidified
with coocentrated hydrochloric acid. The precipitate
formed js fitered off, dissolved in 1 Jiter ethanol, the solu-
tion decolerized with charcoal, filtered hot, the filtrate
combined with I liter hot water an¢ upon cooling to 159,
the N-furfuryld—chlom-s»phenyim]famﬂ—anthmiﬁc acid
{Exampie 1) . It s fillered off and dried; it
melis at about 206°, whlch meltiog pomt can be ra.:sed
o 208-210° by amther recrystallization.

The starting mraterial is prepared as foilows: The mix-
ture of 150 g. 2,4-dichloro-benzoic ackd and 600 g, chioro-
sulfonic acid is heated to 130-155° #ior 3 hours while
strring. Thereupon, 223 g, chloresulfonic acid are dis-

tilled off in vacno and the cold residee poured imfe a ¢

mixture of 1.65 kg. ice and 125 mi. water. The precipilate
formed is fillered off, washed with cold water, dissoived
in 800 mi. ethyl acetate, the solution dried, filtered, and
the filtrate diluied with 600G ml. ethyl acetaie. To the
solution obtained (containing the 2.4-dichloro-5-chioro-
sulfonyl-benzoic acid ), cooled in o water hath, the mibiture
of 246 g aniline and 224 ol cthyl acetate is added at
such rate that the temperature stavs below 30°, The mix-
iure is stired for 4 hours at 25-30°, whercupon 4 g,
charcoal are added. K is then filfered, the residue washed
with 125 ol elhyl scotafe, the Hlitate washed first with
450 ml 3 N hydrochlosic acid, then with 550 ml. water,
and finally catmacied with 700 m. 7% aqueous sodium
carbopate. The agqueous extract is separated, carefaily
acidified with concentrated hydrochicric acid ang the pre-
cipitate formed filfercd off and dried at 75° in vacuo, o
vield the 2 4-dichloro-$-phenyvisul #l-Lenzoic ackd melt-
ing at 212-216°.

EXAMPLE 14

i
‘The mixtte of equivalent amounis of 2 4-dichioro-5-

(2,3-dikwdro - & - thianaphtlylselfamy! }-benzoic acid and
0.5 ml. benzylamine in i ml. 2-metboxy-ethancl is heaied
urs 1o 130°. After cooling, 5 mb. 2 N hydrochloric
wwid and 5 mi. water ave added, the peecipitate formed
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dried, to yield fhe N-bhenzyl-d-chlorc-5-{23-dihydro-6-
thianaphtbvlsuﬁamyl j-anthrangic acid «f the formnla

j»mmgs—a/\rcoou /\p

~\/ NH-cir\/J
melting at 150 with Gecompositon.

The starting malerizl is prepared as Follows: To the
solution of 1.9 € G-aminc-2,3-dihvdro-thianaphthere in
25 ml ethyl acetate and 3 ml. pysidine, 2.9 g 2.4-0i-
ciloro-3-chlorpsuifonyl-benzoic acid are added siowly
while stirring. The mixturs is sticred for 3 hours & room
femperature and allowed o stand overoight. R is made
sttongly acidic with hydrochloric acid, extracted with
wthyl acefate, the extract washed with water, dried and
evaporated in vacto, The residue is taksn up in 1 N ague-
ous sedinm hydroxide, the soiulion filfered and the filtrate
acidified. The precipitafe formed is filiered off and re-
crysiallized first from agoeeus ethanol znd finally from
methancl, to yield the 2,4-dichloro-3-{2,3-dihydroe-6-thia-
naphthylsulfamyl}-benzoic acid.

EXAMPLE 15

‘The mixture of 3.6 g. 2.4-dichloro - 5 - (N-methyl-N-
phenylsulfamyl }-benzoic acid, 3.9 g. furfurvlamine and 10
mi 2-methoxyethanol i cefluxed for 4 hours under ni-
trogen. After cooling, it i poured info 50 md. 2 N hydro-
chloric acid, the precipiiate formed fiifered off, washed
with witer and heated with 5O mi, 2 N agocous sodiam
Fydrexide. To the suspension obtained, water and diethyl
ether are added until 2 clear layers arc formed The
aquecys layer i3 separated, washed with diethyl ether and
acidified with hwdrochloric acid. The precipitate formed
js flered off and recrysiallized from aqueous ethanol, to
yield the N - farfuryl-4-chicre-S-f N-methyl-N-phenyispl-
famyl}-anthranilic acid of the foroula

3\1«0 8

o w

melting af 171-172°,

In the analogous manner, the MN-benzyl-4-chloro-5-(N-
methyl - N - pheaylsulfarnel)-anthrzanilic acid is obtained;
M.P. 164-166°.

The starting material is prepared as follows: To the
solotion of 11.6 g 24-dichloro-3-chlorosulfonyl-benzoic
acid in 100 mi. ethyl acetale, 17.1 g. N-methyl-aniline are
added slowly, and the mixivre is stirred at recm lempera-
mes for 4 hours. ¥t i3 then filtered, the fiftrafe evaperated
in vacue and the residue tzken up in water and 20 ml.
cowcenirated hydrochloric acid. The mixtore is extracied
with ethyl acefzte, ibe exiract washed with water and
shaken with 109% aqueous potassium carbonate. Ths agure-
aus laver is separated, acidified with concentrated hydro-
chloric acid, the precipitate Formed fiftered off and re-
crysiallized from agueous ethanol 40 vield the 2,4-dichlo-
10-5-{ N-methyl-N-pheaylsulfamylj-benroic acid, melting
al 1701717,

LEXAMPLE 16

The mixture of 3 g MN-benzyl-d-chlore-3-{ N-methyl-N-
phenylsaifamyl J-anthrunilic acid {Examgple 15), 12 ml.
pyridine and 3 ml. acetic acid anhydride is heated at the
steam ‘bath for I hour while stirring. After cooling, it is
poured into 20 ml water, the mixfure acidified with
concentrated hydrochloric acid, the precipitate collected
and recrystallized from agueons methzre! fo yield he
N-acelyl N-benzyl-4-chlore-5-( N-methyl - N - pheoylsul-
famyl}-anthranilic acid of the formula.
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EXNAMPLE I3

£. eth¥l 2 4-dichlore-S-phenylsul-
famyl-benzoate and 2th4 g furfuivlamine is heated for 1
hour 1o 110°. After cooling. it is pooured o 226 ml,
waicr, the mixlure acidified with glacial acetic acid to
pH 4.5 while keeping the lemperature below 20°, The
precipitated formed is filiesed off, washed with waker and
sospended in 250 mi. 0.5 N sodicm hydroxide while stir-
riog at room temperature. It ks fHiered, the residue sus-
pended in water and the mixture acidified with hydro-
chloric acid te pH 2 while stirring. Tt is apain filtered and
ihe residue recrystallized several times from ageeous eth-
anel and finally from anhydrous ethanol, fo vield the ethyl
N-furfuryl-5-sulfamyl-4-chloroanthranilate of the for-

mla
r/\\ Wes\q‘:mzj’s
| | 5 1
- 01w - CF, i

J\:I—CI*.E—\G_/

EN0,3

e
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melting at 90",

The mixtare of 1

melting at 1371397,

The starting material is prepared as follows: The mix-
ture of i3 g 2,4-dichloro-S-phenylsulfamyl-benzoic acid
and 156 mi. & N ethanolic bydrochloric acid is reffuxed
for ) minutes and allowed to siand in the cold. The
precipitate formed is Bltered off, and recrystallized from
agqueous ethanol, to yield the ethy? 2 4-dichloro-5-phenyl-
sulfamyl-benroate melling at 132-133°,

EXAMFLE 24

The mixture of 6.6 g 2d-dichioro-5-phenylsulfamyl-
benzoic acid 3-dimeibylamino-propylamide, 5.8 g fur-
forvlamine and 15 ml. 2-methoxy-ethaco! is refluxed for
4 hours nader nitrogen and evaporated iR vacuo, The res-
fdve is faken up in 100 ml. 2 N aquecas sodium hydroxide
amd the mixture extracted wilh efhyl acetate, The organic
layer i dricd, filtered and evapura(ed The residue is
iriturated with hydrogen chloride in eibyl acetate, the
precipitate foomed filtered off and 1aken up in water. The
solution is washed with ethy? avetute, Altered and made
basic with 2 W aguecus sodiiwm hydroxide. Tke mixture
is extracled with ethyi aceiafe, the exiract dried, filtered
and evaporuted, to vield the amorphous N-forfarsl-5-
phonylsulfamyl-4-chloro-anthranilic acid 3-dimethylami-
nopropylamide of the formala

(\/mazs\/\ R ccxrﬂ-(c:rzz-)s-n{cgjjz
\fj I!H—CEE.LG P

showing i the thin layer chromatogram om silica pef in
chloroform, methanol and diethylamine {§5:5:10) an
Rem—=7.5.

The starting material is prepared as follows: To the
mixture of 17.7 g. 2,4-dichlors-S-phenyisulfamyl-benzoic
acid and 90 o). [2-dimethoxyethane, 24 mi. thionyl chio-
vide are added dropwise during 25 minutes while stirring,
the whole is refluxed for 90 minutes and evaporated in
vacuo. 18.6 g. of the resnlting acid chloride is taken up in
300 ml. ethy] acetate and the soletion added dropwise to
the mixtuiz of 11.8 g 3-dimethylaminopropylamine and
430 ml, eihyl aceiate while stirring, aund stirring is con-
finmed overeight al roum lemperziure, The mixiore js
filtered, the filtrate acidified with hydrogen chioride in
ethyl acetste and the precipitate formed filfered off. It is
taken vp in water, fhe sointion washed with cthyl acetafe
and made alkalive with 10% potassium carbonate, The
mixture s extracted with ethyl acetate, the mixture dried,

40
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fiitered and evaporated, to vield the Z,Hichforn-%‘pbcnyl-
sulfamyl-benzoic acid I-dimethylamine-proprlamide meli-
ing between about 20° and 90°.
BXAMPLE 25

The mixture of 3.6 g. 24-dicklore-5-(4-hydeoxyahenyl-
sulfamyl)-benzoic acid, 10 mi. Z-methoxy-ctbanol and
3.9 p. furfurylamine is refluxed for 4 hours under mitro-
gen, After cooling, it is poured mio 50 mb 2 N hydro-
chloric scid, the precipitate formed filtered off, washed
with water and faken up in 2 N agqueous sodium by-
droxide. The mixture is washed with diethy] other, filleied
and the filtrate acidified with concenirated hydrochloric
acid. The precipitate formed s filtered off and recrysial-
lized from agqueous cihanol, to yicld the N-forfuryi-4-
chloro-5-{4-hydroxyphenylsulfamyl}-anthrapilic acid of
the formula

BHC S oM
R =
IS¢ 1
HE [ -CH,
o

melting at 227° with decomposition.

The starting material is prepared as follows: To the
mixtore of 58 g, 2.4-dichloro-S-chforosnlfonyi-benzoic
acid and 102 mi. ethyl acetate, 8.7 g. 4-bydroxyanifine are
added portionwise and the mixture stirred at room temper-
ature for 4 hours. Affer standing overnight, it js filfered,
the residue suspended in S0 ml. water, the mixtore acidi~
fied with 10 mi. concentrated hydrochloric acid and ex-
tracted with ethy] acetate. The extract is filtered, washed
with water and shaken with 1% aquecns potassiom car~
bonzte. The aqueous solution is Elered, acidified with con-
centrated bydrochloric acid and the precipitate formed

.. filtered off. It is recrystallized several times from ague-

ous cthanol, to yield the 2,4-dichlora-5-(4-hydroxyphenyl-
sulfamyl)-benzoic zoid melting at 233-235°,

EXAMPLE 26

In the manner described in Example 25, the N-forfuryl-
4-chloro-5-(2-hydroxyghenyl-sulfamyl) - anthranitic acid,
MP. 3257 (dec.) and the N-furburyl-4-chloro-3-(3-hy-
droxyphenyisulfamyl }-anthranilic acid, M.P. 202° (dec.)
are prepared from €he same amounts of the corresponding
isomeric slarting materials, which melt at 187-18%° and
192-194° respectively,

EXAMPLE 27

The mixture of 3.9 g 2.4-dicholre-5-(3,4-dimethoxy-
pheayl-sulfamyl}-benzoic acid, 10 wl. 2-methoxyethanol
and 3.7 g firfurylamine is reﬂuxed for 4 hours under
nitrogen. Affer cooling, it is poured imic 3¢ ml, 2 N hy-
drochloric acid, the precipitate formed filiered off, washed
with water and teken up in 2 N aqucous sodium hy-
droxide. The mixturs is washcd with diethy ether, Eltered,
the filtrate acidified with concentrated hydrochloric acid,
the precipitate formed collected and recrystallized two
times from aquecus ethanol, to yield the N-furfuryl-d-
chloro-5-(3,4-dimethoxyphenyt-mifamy? }-anthranilic acid
of the formula

COOME

GHO HNOL8

meltmg at 123°,

The starting materia! is preparcd as follows: To the
solution of 12,3 g. 3 44&methoxvam‘lme and 50 ml. ethyl
acetate, 5.8 g, 2,4-dichl S-chlor berizoic acid
are added while stirting. and the mixfure stirred for 4
hours at room tempemture. It is -filiered, the residee
washed with ethyl acetate and the fitrate combined with.
i0 ml water and concenirated hydrochleric acid each
and diluted with cthyl acetate. The organic layer is sep-
arated, extrzcted with 10% aqueous potassinm cavbopate
and the extract acidified with coscentrated hydrochloric
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ABSTRACT OF THE DISCLOSURE

5 - arylsulfamyl-d-balo-anthranilic acids, e.g. those of
the formuia

HN CO0H

R N—EB
3
R, =aliphatic or araliphatic radical
Re=H or Ry
Ry=Cl or Br

and functional derivatives thereof, exhibit diuretic effects.

CROSS-REFERENCES TG RELATED
APPLICATIONS

This is 2 continuation-in-part of application Ser. No.
832,029, filed Jupe 10, 1963 (now Pat Mo. 3,658 990),
which in turn s a it rt of
No. 675,330, filed Ocl 16, 1967 (nuw abandoned), Whldl
in turn is & cont in-part of ion Ser. No.
598,980, filed Da; 5, 1966 {now sbandoned).

SUMMARY OF THE INVENTION
The present invention copcerns and has for its object
the provision of new SarytsulfamyH—hxlo am.hramhc
deri

acids end their therap 24
more particularly those of Formula L,

B.—DEO COOH
b Ny
£ m

in which each of ®;, Ry and Ry stands for an aliphatic
or araliphatic radical, R, and B, also for hydrogen, R
for chlore or bromo and Rj for a cerbocyelic or hetero-
cyclic aryl radical, esters, amides, acy] derivatives and/or
salts thereof, es well as of corr phar
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alkyl-fower zlkyl or cyclealkenyl-lower alkyl with prefer-
ably 5 to 7 ring-carbon atoms, 1 to 4 chain carbon atoms
and optioval, e.g. up to 4 lower alky} gmups, 8. cycb
propyl, 2. 3-dimeth opyl,

2- or 3 mcthyl—cjrciopentyl 2,5- or 3. 4—d1mef.hy1-cyc}o—
pentyl, cyclobexyl, 2-, 3- or 4-methyi-cyclohexyl, 2,3,
2,4 or 3,5-dimethyl-cyclohexyl, 2.4,6-trimethyi-cyclobex-
yl, cycluh:pty!, cyc]ooctyl, 2- or 7-nerbornanyl, i- or 2-

T; 1- or Z-c 1, 2,4-cycl -
d,en,y], 2 ar 3 thyl-2 1 ,4:! byl-2
cyclopentenyl, 1-, 2- or 3-cycloh loh
dienyl, 2-, 3- or 4—methyl»1~ or Z{yclohmnyl 2,4 or
3 S—GLmeth)rl i- of , 2.4,6-trimethyl-2,5-cy-

clohexadienyi, 1., 2- or 3-cyclohcpteuyi. 2,6-<cyclohepta-
dienyl, 2-cvclooctenyl or 2-norborn-S-enyi, 25 well as
the corresponding cycloalkyl- or cycloalkenyl-lower alicyl
groups in which the chain especially represents methyl,
but also ethyl n- or i-propyl, n-, i- or sec. butyl; it con-
tains in amy of the positions szvailable for substitution
one of the specific cycloalkyl or cycloalkenyl grovgs listed
above. The term “lower,” referred to above and herein-
after in congection with organic radicals or compounds
Tespectively, defines such with up 1o ¥, preferably up to 4,
cathon atoms. Aliphatic radicals that are substitvted, e.g.
by free or functionally converted hydroxy, mercapio or
catboxy groups and/or interrupted by beteroatoms, e £
one oxygen, sulfur and/or ni atom, are
for example, by lower haloalkyl, e.g. 2-(chioro, bromo
or iodo)-ethyl, 3,3-difluorc- or -dichloropropyl, 3.3,3-
trichloropropyl, 3- or d4-chlorobutyl, 4,4- or 3;4-dichloro-
butyl or 4,4, 4-triflucrcbutyl; msubstituted or balogenated
lower alkexy- or alkylmercapto lower alkyl, such as 2-
ethoxyethyl, 3 hoxy-propyl, 2-ethyl thyl, 2-
(2,2 - dichloroethoxy )-ethyt, 2-{2-chlcrosthoxy)-cthyl, 2-
{2.2,2-trifluoroethylmercapto} - ethyl or 2-(2,2-dichloro-
ipto)-ethyl; carb 14 alkyl or N,N-di-

lower alkylcarbamyl-lower alkyl, such as carbamyl-meth-
¥1, N N-dimethylcarbamyt-methyl, 2-carbamyl-ethyl or 2-
N, N-diethylcarbamyi-ethyl; sec. or terf. amino-lower al-
kyl, such as mono- or di-lower alkyiaminc-lower alkyl,
lower alkylepeimino-lower alkyl, lower mongaza-, oxXa-

or -thizalkyleneimino-lower alkyl or N-lower alkyl-lower
mnnoamalkylenemno—lwer alkyl, eg. Z—ethyi.s.mum-
ethyl, Z-di 1 -ethyl, 3-diethyl propyl, 2-
pyrrolidino-ethyt, 2-piperidino-ethyl, 2-{4-methyl-piper-
azino)-ethy! or 2-morpholino-ethyl, § to 7 ring-memberad
oxa-cycloalkyl or <ycloalkenyl, oxa-cycloalkyl- or <yclo-
alkepyl-lower alkyl, such as 3- uryl, tetrahy-
drofuryl-2-methyl, {2 - methyl-tetrabydrofuryl-2)-methyl,
2,3-dihydro- or fetrabydropyranyl-2-methyl.

Ry and R, when taken together, may also represent
lower alkylene or alkenylene, e.g. 1,2-ethylene, 1,3-propyl-
ene14* lene, 1,4- or L,5-p , 1,5, 25-0r15—

compositions, new siarting malmals and methods for
the preparation jcation of these Saf

d gy

-yl or 2,6—hepty1ene 14 -t 2«enykne, 1, 4~ or 1,5-

compositions are primarily vseful as orally icable di-
uretic, matri- and chioriuretic agents in order to relieve
excessive water and/or salt retention, for example, in
connection with heart and kidney diseases, and in the
adjunctive management of hypertension.
DESCRIFTION OF THE PREFERRED
EMBODIMENTS

T TR Jinn,

Or &ar ic d for Ri,
Ry and By are hydrocarbon radicals, which may be sub-
stituted by functional grovps and/er interrupted by het-
eroatoms, such as mitrogen, oxygen and/or sulfur atoms.
Such radicals are, for example, lower alkyl, e.g. methyl,
ethyl, n- or i-propyl, B-, i-, or sechutyl, n- or i-pentyi,
neopentyl, n-hexyl or o-heptyl, lower alkenyl, e.g. vinyh,
allyl, methylallyl or 2-butenyl, lower alkynyl, e.g. pro-
pazgyl, mono- or bicyclic cycloalkyl, cycloalkenyl, cyclo-

£5

pent-2 ylene, 1,6-hex-3-enyl or
2.6-hept-; 3-enyfr.ne lower monoaza-, 0xa- or -thiaalkylene
ar MN-lower alkyl-monoaza-lower a.l.kylme e.g 3-aza, 3-
oxa- of 3«:hra~penly1=uc~(l 5}, 3-methyl- or 3-ethyi-3-

i {1, (1,6) eor 4-aza- or
oxa»heptylcne—(?. 6) Io the ahplmucally substifuted group

B—N—R;,

two heisroatoms, e.g. Ditrogen, oxygen and/for suifur
atoms, are separated by at least 2 carbon atoms.

An araliphatic radical Ry, Ry and Ry preferably stands
for meno- or bicyclic carbocyclic aryl-lower alkyt or aryl-
lower alkenyl, especially {mono- or di-Rg-phenyl)-lower
alkyl or -alke.ny], but alse for mnnc- or bicyclic hetero-
cyclic, espec , 0Xa- or th lic aryl-lower
atkyl or aryl-lower alkenyl in which the alkyl or alkenyi
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maoiety preferably has up to 4 chain carbon atoms, and
the aromatic portion is unsubstituted or substituted by
cne or more than one, preferably I or 2, substituents
selected, for example, from lower alkyl, e.g. that men-
tioned above, phenyl, free or functionally converted hy-
droxy or mercapto, such as lower alkoxy, lower alkylene-
dioxy, lower alkylmercapto or halogeno, e.g- methoxy,
ethexy, n- or i-propoxy or -butoxy, methylenedioxy, 1,1-
or 1,2-cthytenedioxy, methyl- or ethylmercapto, fuoro,
chlore ot bromo; (hydroxy or halogeno)-lower alkyl or
-alkoxy, e.g. 2- hydmxycth)r] trifluoromethyl or 2-hy-
droxyethoxy, mlm, amino, especaaliy d|low:r alkylammo

or diethyl 1, or free
or funcﬁcnai!y converted carboxy, e.g. lower carbalkoxy,
carhamoyl or cyapo. Preferred aryl-substituents Rg are
hydrogen, lower alkyl, Bydroxy-lower zlkyl, hydroxy,
mercapio, lower alkony, lower alkylmercapto, hydroxy-
lower alkoxy, halegeno, trifluoromethyl, nitro, amino, di-
lower alkylamino, carboxy apd/or lower carbalkoxy. Usn-
substituted carbocyclic aralkyl or aralkenyl radicals are
exemplified by benzyl, 1- or 2-phenylethyl, 1-, 2- or 3-
phenyl-propyl, 2-phenyl-2-propyl, 1-, 2-, 3- or 4-phenyl-
butyl, 1- or 2-phenyl-2-butyl, styryl or cionamyl. In the
corresponding hetmcychc aralkyl or a:a!kenyi radlcals

4

catheterization, and its volume, sodium, potassium and
chloride content estimated end compared with that of the
same uotreated or saline-treated animals. Besides the
above-mentioned utility, the compoueds of the invention
can also be used as intermediates in the preparation of
other valuable preducts, primarily of pharmacologically
active compounds.

Preferred are those compounds of Formula 1in which R,
is jower alkyl, Jower alkenyl, cycloalkyl, cycloalienyl, cy-
cloalkylalkyd, cyclealkenyl-alkyl, oxa-cycloalkyl or cyclo-
alkenyl, loakkyl- or loalkenyl-fower alkyl, with
5 to 7 ring-carbon and 1 te 4 chain carbon atoms, lower
fluore- or chloralkyl, lower alkoxy- or alkylmercepto-
lower alkyi, lower fluore- or chloro-alkoxy- or -alkylmer-
capto-lower alkyi, di-lower alkylamino- or lower-alkylene-
imino-lower alkyl, Ry and R, are hydrogen, lower alkyl or
{mono- or di-] R.-pheny])-a!kyl with I to 4 chain carhor
atems, R, is chloro and Ry is mono- or di-Rephenyl or
unsubstituied or lower alkyl-substituted monocyclic mono-
aza-, -0Xa- or -thiacyclic aryl, preferably pyridyl, furyl or
r.hmny{, or especially those compound.s of Formula I, in
which Ry-R; have the meaning giver in this paragraph and
R, is (mone- or di-Re-phenyl)-alky! or unsubstitoted or
lower aliyl-substituted monccyclic monoaza-, -oxs-or

aryl is preferably -0Xa- Or

&ryl, eg 2-, 3- or 4»pyr1dy] 2- or 3-furyl or -thienyl, but
also 5-(12-0xazclyl) }, 2-{1,3-thiazolyi},
6-thi hthyl or 2% Araliphatic radicals
are also partially hydmgemm:d, pm(erabhr bi- or -
cyclic aryl radicals, bound at the aliphatic pertion, such
as 1- or 2-indolinyi, I- or 2-{1,2,3,4tctrahydronaphthyl)
or 9-fluorenyl.

The radical Ry preferably stands for mone- or bicyclic
carbocychc arhctemcychc ary] e.g. that mentioned for the
above ar ¥ meno-
or di-Re-phenyl, in which R. has the meaning given above.

Esters and amides of the compounds of Formula I are
particularly lower alkyl esters, the amide, monc- or di-
foweralkyl-amides (hydroxy or lower atkoxy}-lower alkyl
esters or amides {amino, mono- or dilower alkylaming )~
lower alkyl esters or amides, wherein two heteroatoms are
separated by et least 2, preferably 2 or 3, carbon atoms,
e.g. the methyl, ethyl, u- or 1-propy1 or ‘butyl ester, the
amide, mono- or d ide or i-propyl-
amide, the 2-(hydroxy or methoxy)—eﬂ:)'i £3ter or amide,
2-(amino, meno- or dimethylaming)-sthyl ester or amide
or 3-dimethyl-aminc-propyl ester or amide, or aralkyl es-
ters, such as (Rsphenyl)-lower alkyl, e.g. benzyl, 1- or 2-
phcne‘thy] esters.

The acyl derivatives are preferably those of lower alka-
noic acids, such as acetic, propionic, butyric or pivalic acid,
but also of lower alkenoic acids, such as acrylic or meth-
acrylic acid, or of Rrphmyl lower alkanou: or -alkenaic
acids, such as b ic acid. The
acyl group fherein 1s preferabiy atlacheé to a primary,
but also & secondary amino group and/or a free hydroxy
Or mercapio group.

The compounds of the invention exhibit valuable phar-
macological properties. Primarily they show diurelic, natri-
and chioriuretic activity with rapid ooset of action, bigh
urine but low polassium excretion levels. This can be
demonstrated in animal tests using, for example mammais,
e.g. vats or dogs, as test Dbjel:ts. Such tests can be per-
formed, for by ing the D ds of
the invention wnhm 3 gelatin capsuie to dogs, or in the
form of aq or by b tube
to rats, i an oral dosage range befween about 0.1 and
100 mg./keg./day, preferably between about 0.3 and 50
mg./kg./day, advastageously between about I and 5 mg./
kg./day. Simul the test anj may receive vari-
ous salt loads enterally or parenteraliy, for example, vari-
o0s amounts of subcutaneously applied 0.9% saline, e.g.
100 ml. thereof per medium-sized dog (beagie). Urine is
then collected, e.g. at 2 howr intervals, with or without
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hiacyclic arylalky! with 1 to 4 chain carbon atoms, or
lower stkenoyl derivatives of compounds contaiging a pri-
mary or secondary amino group, or lower alkyl esters,
the amide, mono- or didower-aliylamides (hydroxy or
lower alkoxy)-lower alkyl esters or amides {amino, mono-
or di-lower atkylamino}-lower alkyl esters or amides,
wherein two heteroatoms are separated by at least 2 carbon
atoms, the alkali metal, alkatine earth metal or ammonium
salts of said anthranilic acids, or acid addition salts of

basic compounds.
Especially valuable are the pounds of Formula IX
A~ 08 COO0H
IFT—CRn-R!
R tis)

in which each of Ry and Ry is pheny!, mono- or di-lower
alkylphenyl, lower hydroxyslkylphenyl, mono- or diby-
droxyphenyl, Iower alkyl-hydroxyphenyl, monc- or di-
mercaptophenyl, mono- or di-lower alkoxy-pheayl, Jower
alkaxy-bydroxyphenyl, lower hydroxyalkoxyphenyl, mono-
or di-lower alkylmemptophcnvl, monc- or di-halogenc-
yhenyl tn.ﬁ ¥l, nitrophenyl, mono- or di-

vl, di-lower a}‘- lami ¥l, lower alkanoyi-
aminophenyl, carboxyphenyl, lower carbalkoxyphenyl,
pyridyl, lower alkylpyridyl, furyl, lower alkylfuryl, thienyl,
lower aikyithienyl, tetrahydrofuryl, lower alkyltetrahydro-
furyl, dibydropyranyl or lower alkyldibydropyranyl, and
each of Ry and Ry is hydrogen or lower alkanoyl, the lower
alkyl esters, the amide, mono- or di-loweralkylamides (hy-
droxy or lower a[koxy)-lower alkyl esters or amides,
(amino mono- or di-lower alkylamino)-lower alky] esters
or amides, wherein two hetercatoms are separated by at
least 2 carbon atoms, the alkali metal, alkaline earth

_ metal, ammomum or acid addition salts thereof,
Q

are the ds of Formula J1, in which
R is pbenyl, 2-furyl, 2-thienyl, 2- tctrahydrnﬁl.r_v} 2-meth-
¥h24 te!rahydmfuryl or 2,3-dthydro- ~2-pyranyl, each of Rg
and Ry is hydrogen or acetyl and R, is phenyl, mono- or
dimethylphenyl, 2-hydroxyethyiphenyl, mono- or dihy-
droxyphenyl, methyl-hydroxyphenyl, mercaptophenyl,
mong- or dimethoxyphenyl, methoxy-hydroxypheoyl, 2-
hydroxyethoxyphenyl, fluorophenyl, chlerophenyl, trifivo~
romethylphenyl, nitrophenyl, mano- or diaminophenyd,
dimethylaminopheny], acetylaminophenyl, carbexyphenyl,
carbomethoxypheny} or mrbetboxyph:nyl the methyl or
ethyl ester, 3-dimeth Prop; , the sodiem po-
tassiom or 2-hydroxvethylammonium sa.!ts of the carboxyl-
ic acids or the hydrochlorides of the mono- or diamino or
dimethylamino compounds,
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Most preferred are the N-forfuryl-S-pheaylselfamyl-

6
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4—chloma.nthranﬂm acxd and the N-furfuryl-3-(4-hy-
droxy-, shenyl _tfamyl)-44:l:|loro—
anthranilic acid and theu' sodinm or Z-eth

to known melbods. For example, resulting com-
pounds in which Rz and/or R, stands for hydmgen, may
be reacted with 2 ive ester of a corresp alcobol,

carboxylic acid salts or the hydrochleride of the 4-amino-
phenyl compound whick, when given to dogs at oral doses
between abont I and § mg. /kg. /day, exhibit high diuretic,
natci- and chioriuretic effects.

The componuds of the mven.ﬁun are prepared according
to in t known

for le that of a bydrohalic or sulfonic acid. Result-
ing compounds with & hydroxy, prim. or sec. amino group
may be acylated, for example, with a reactive functional
derivative of a corresponding acid, such as a halide or
anhydride thereof, e.g. thionyl or acetyl chloride or acet-
anhydride, resulting acyl derivatives or esters may be

agecusly they are 1 hydrolyzed, for example with the use of acidic or alkaline
btained by ing in a pound of the Formula YEH hydrolyzing agents, resulting esters may be transesterified
or reacted with oormpcndmg amines or resultipg acids
es‘Lenﬁed or amidated in known manner.
Be—NO:B 0CH ds of the i ion are ob: d in the free
15 fomormtheform of their salts, depending on the condi-
X tions under which the process is carried out, the salts are
B (an also included in the present invention. Fhese are particu.
in which o group being converted lazly derived from the free acids and therapeutically useful
:loﬂlea{l{n:l: ;f):;‘ 2 capable of & inorganic or organic bases, primarily the alkeli metal,
1 20 aIkalum earth metal, e p. soditm, potassinm, magnesium
Ri—N—Ey or salts, or ium salts derived from am-
an ester, halide, amide, hydrazide, acyl derivative or salt ;ﬁ’f;: o;ua.nnnes, such as those correspanding to the
thercof, X into group !
RI—)‘I—EI 25 BrN—Fs,
and hydrolyzing any resulting amide or hydrazide different €. IMono-, di- or tri-lower afkyl yeloa
from such defined abave and, if desi:ed,gmﬂ : '§ any amines or !:marysnmogcn bas;r s_:‘cah“as pyndmemcl:Eld
iieos:.lhng compound iato another comp of the fnven 50 dine or lutidine. . ir.tmt ud‘ 'ddljasm
. : ivative groups, e.g. amino groups, may also form acid addition
A’?" ester, qude, hydrazide or acyl Iden used as salts, preferably such of therapentically wseful acids, such
starting material may be such as described above for the : s " . s
- : as mineral acids, e.g. hydrochloric, hydrobromic, sulfuric,
final products. Geoerally, the amides or hydrazides nsed hosoh i id: aliph
&3 stating material may be N-unsubstitnted or N-substi- Earobf 01“': mm; or pﬂchdsonc asf:u ip an: or aromatic
tuted, for example, by one or more then one aliphatic, 4. *ylic or 5;'11 onic ack a;g ormic, acetic, propw‘:nc.
araliphatic of aromatic radical, ¢.g. any of those described succinic, glycelic, lactic, malic, tartaric, citric, ascorbic,
above. e, & aminohensot, anioranile, 4Eyareybenot, sl
. . ic, 4-aminobenzoic, anthr ic, sati-
The grovg X, capable of hT.ng converted into eylic, 4—ammnsahcyh1:, embcvmc, nicotinic, methanesol-
- foaie, hiydre fonic, ethyl
o BN n.’ 40 ifonic, hal p ic, naph-
a atom, ousty fluaro or thalenesulfonic and sulfanilic acid; methionine, trypto-
chiom. but also primary amino or an imino group, form- phane, lysine and arginine.
ing after reduction {of the corrssponding Schifi's base) The invention farther includes any variant of the pres-
the goup R,—NH—, The starting material, in which X ent process in which an intermediate product obtainable at
stands for halogeno, is reacted with the amioe 45 any siage of the protess is used as starting material and
By—NH—R, any rem‘;in.tng steps are ‘i-;na; out, or the process is dis-
N . . . contipued at any stage eof, or in which the startin,
that in which X stands for NH is reacted with materials are foinedgunder the: reaction conditions, or |.§
a reactive ester of the alcohol R,—OH, €. such of a which the reaction components are used in the form of
hydrohalic or sulfonic acid, e.g hydrechloric, bydro- 50 pheir saits, Mainly those starting materials should be wsed
:zg};;:zmhﬁmt ethane- - benzene: or E;@ in the reactions of the invention that lead to the formation
of tho indi i i
etants for said aming group, i5 staxtung. L mmml, those compounds indicated above as being especially
for example, with the use of catalytically acnvated or nas- The starting material is new and, therefore, a further
cent hydrogen. 55 object of the present inventio N

The above process is carried out according to standand m:,c; known 1 1‘“ fe:r n. It canah‘em;:rcpaud mzl;d
methods, in the presence or absence of diluents, preferably dihalo-benzoic acid is reacted with chlorosulfonic acid in
such as are inert to the reagents and are solvents thereof, order to yield the 2,4-dihalo-5chlorcsulfonyl-benzoic acid.
of catalysts, condensing agents and}urmmaﬁnosphemi, ‘The latter, or a functional derivative thereof, is them
at low temperatures, room < or advan o 60 reacted with the amine R,—NH-—B; in order to obtain
elevated temperatures, at icor ic the ds of Formula III in which X stands for halo-
pressure. ) ) geno, or functional derivatives thereof. The latter, e.g. the

In the asbove reaction the amine reagent is advan- esters, halides, amides or hydrarides, may also be pre-
tagecusly used in excess, in order 10 neutralize any gener- pared from the acids of Formula I by comventional
ated acid. It may however, also be used in equivalent g5 methods. The resulting 2,4-dibalo-S-sulfamyl-benzoic
amounts and in the of other condensing agents acids may be reacted with ammonia in order to cbfain the
such as inorganic or organic bases, e.g. alkali metal ear- starting material in which X represents NHj, which further
‘bopates or bicarbonates or tertiary nitrogen bases, for ex- may be reacted with & corresponding aldehyde or ketome,
ample tri-lower alkylamines, N,N-dimetbyl-aniline or in order to obtain the starting material in which X stands
pyridine. 70 for am imino group.

Any resulting amide or hydrazide cen be hydrolyzed fn The phar logically active pounds of the inven-
the usual manner, for example, with the nse of a base, e.g. tion are wsefn i in t.he manufacm:e ofpharmaczumcal <om-
2an aqueons zlkali or alkaline carth metal hydroxide, or 2 pomuons thereof in con-
quaternary ammonium hydroxide. The comp ds of the mﬂl i iteble for either
invention so obtained may be converted info each other 75 emeral or parenneral application. Preferred are tablets and
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gelafin capsules comprising the active ingredient together
with (a) diluents, e.g. lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose andfor glycine, {b) lubricants, e.g. sil-
jca, taleum, stearic acid, its magnesivm or calcium salt
and/or polyethyleneglycol, for tablets also (¢} binders,
e.g. magnesium aluminum silicate, starch paste, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcelin-
Tose and/or polyvinylpyirolidone, if desired, {d) disinte-
grants, e.g. starches, agar, alginic acid or ifs sedivm sali,
enzymes of the binders or effervescent mixtures and/or (:)
adsorbents, colorants, flavors and

&

ethanol is refluxed for 3 hours wader nitrogen and allowed
1o stand at room femperature overnight. It is poured into
60 ml. 2 N - hydrochloric acid, the precipitate formed
filtered off, washed with water and dissolved in 35 ml.
10% aqueous polassium carbonate. The solution is ex-
tracted with ethyl acetate, the agueous layer separtated
and acidified with hydrochloric acid. The precipitate
formed is filtered off, recrystailized from aqueons ethanol
to yield the N-furfuryl-S-phenylsulfamy!l-4-chioro-anthra-
amllc acid melting at 212-214° mr.h decamposmon itis

compositions are preferably agueous isotonic squhcns or
suspensions, and suppositories are advantagecusly fatiy
emulsions or suspensions. They may be sterilized and/or
contain adjuvents, such as preserving, stabilizing, wetting
or emulsifying agents, solution promoters, salts for regu-
lating the osmou: pressure and!or buﬁem They may also
uontam ol‘her therap Ssjd
phar ifion:  aTe

mixing, i or coating methods

respectlvelv and oon‘lam about 0.1 to 75%, preferably
about 1 to 50% of the active ingredient.

The following examples illusiraling the invention are
not to be construed as being 1f thereon. T
tures are given in degrees centigrade and all parts wherever
given are parts by weight.

EXAMPLE 1

‘The mixture of 2.4 g. 2,4-dichloro-S-phenylsulfamyl-
benzoic acid, 10 ml. 2-ethoxy-ethanol and 2.7 g, furfuryl-
amine is refluxed for 4 hours under nitrogen, After cooling
to room temperature it is poured into 50 ml. 2 N-hydro-
chloric acid, The ant liguid is d d off and
the residue disselved in 50 ml. 2 N agueous sodiem hy-
droxide. The solution is extracted twice with diethyl ether
and acidified with hydrochloric acid. The precipitate
formed is filtered off and recrystallized from ethanol to
yield the N-furfuryl-5-phenyisuifamy!-4-chloroanthranilic
acid of the formula

000

melting at 210-212° {dec.).

The starting material is prepared as follows: To 25¢ g.
chiorosulfonic acid 50 g. 2.4-dichloro-benzoic acid zre
added portion-wise at room temperature while stirring,
The solution obtained is heated to about 180" and stirred
for 3 bours. After cooling to room temperature, it is
poured into ice, the mixture filtered, the residue washed
with water, and dissolved in 400 ml. ethyl acetate. The
sclution is dried, filtered, evaporated, and the residoe trit-
urated with hexane, to yield the 2,4-dichioro-S-chlorosul-
fonyl-benzoic acid.

The mixture of 5.8 g. thereof, 7.5 g. aniline and 50 ml.
ethyl acetate is stirted for 4 hours at room temperature.
1t is then filtered and the residue washed with ethyl ace-
tate. The filtrate is evaporated in vacuo and the residue
triturated with 2 N bydrochloric acid, The solu-
tion is decanted off and Lhe prec1p1tate dissolved in 100
ml. 0% ag The solotion is
filtered to yield resndue A. The filtrate is extracted with
diethyl ether and the aqueous layer acidified with hydro-
chloric acid. The precipitate formed is filtered off, washed
with water and recrystailized from agueous ethapol to
vield the 2.4-dichloro-5-phenyisulfamylbenzoic acid melt-
jng at 211-213°. Residee A is also recrystallized from
aquecns ethanol to yield the 2,4-dichloro-5-phenylsul-
famylbenzoic acid phenylamide mclting at 173-175°,

EXAMPLE 2
The mixture of 3.0 g N-furfuryl-S-phenylsulfamyl-4-

chloro-anthrarilic acid phenyiamide, 30 ml. 2 N-agueous
sodivm hydroxide, 10 ml. water and 0 ml. 2-methoxy-

L
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with the o Ex-

ample 1.
The starting matecial is pmpa.red as follows. The mix-
ture of 6.0 g. 2,4-dich >-5-p acid

phenylamide, 5.6 g. furfur and 20 ml. 2 hoxy-
ethano! is refluxed for 4 bours under nitrogen and allowed
to stand overnight at room temperature. It is poured into
100 ml. 2 N-hydrechloric acid, the precipitate formed
filtered off and the residue dissolved in diethyl ether, The
solution is washed with 0.5 N hydrochioric acid, with 10%

bonate and water, dried, filtered and
evapomied in vacuo, fo yield the N-furfuryl-5-phenyl-
sulfamyl-4-chlero-anthraniiic acid phenylamide melting at
114-117°,

EXAMPLE 3

Subsututlng in Examplc 1 the furfurylamine by the
and performing the
reachon as shown therem, the N-benzyl-5-phenylsnlfamyl-
4-chloroanthranilic acid of the formula

HNO: [+l : §
Ci—k NH~C.

is obtained, M.P. 226-228° {fiom agueous ethanol}.
EXAMPL‘E 4

The mf of 1.1 g. 2,4-dichl 5 (4—mel.l1yI—-ph=nyI-
sulfamyi )-benzoic acxd., 3.4 g. furfurylamine and 18 ml, 2
methoxyethancl is refiixed for 4 hours under mtmgm
After cooling to room temperature, it is treated with 2 N-
hydrochloric acid, the precipitate formed separa.teé and
dissolved in 2 N sodium hydroxid
is extracted with diethyl ether, the agueous layer sepa-
rated and acidified with hydrochloric acid. The precipitate
formed is fiitered off and recrystailized from aqueous
ethancl to yield the N-furfuryl-d-chloro-S-(d-methyl-
phenylsulfamyl)-antbranilic acid of the formula

~COOH
HHO
BC B > U
o

N
melting at 218-220°,

The starting material is prepared a8 fallows To the
solution of 5.8 g 2,4-dichl
acid in 50 mi. ethyl acetate, 8.6 g p-toluidine are added
while stirring, followed by 100 ml. ethyl acetate. The mix-
ture is stirred at room femperature for 2 hours and re-
fluxed for 2 hours while stirring. After cooling it is
filtered, the residue washed with ethyl acetate and the
filtrate evaporated m vacus, The residue is Lreated with
10 ml. rated hydrochloric acid and d with
ethyl acetate. The crgamc layer is sepamled., extracted
with 10% and the
solution acidified avith hyd: ic acid. The
formed Is filtered off, washed with water and recr?s!a]—
lized from agueous ethanol to yield the 2,4-dichloro-5-{4-
methyl-phenylsulfamyl)-benzoic acid melting at 202—
204",

EXAMPLE 5
According to the method shown in the previous ex-
amples the compounds of Formulz I, Ry=furfuryl,
Ra=Ry=H, Ry=C], and Hsted below, are prepared from
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equivalent amounts of the corresponding starting materials
of Fermula IH, R;=X=Ci:

s

= Docozpodl tioa.
Worz.~~All pompounds were Tecrystallized from sq0ects ethandl.
EXAMPLE &

The mixtare of 4.0 g 2,4-dichloro-S-(4-acetylamino-
ph:ny]s:ltamyl)-bemc acid, 3.9 g. furfurylamine and 1%
ml 2-methoxy-ethacol is reffuxed for 4 hours under nitro-
gen. After cooling it is treated with 2 N. -hydrochloric acid,
the residve formed separated and dissalved in 2N-aquecus
sodium hydroxide. The solution js extracted with diethyl
ether, the aguecus layer separated, acidified with hydro-
chloric acid and the precipitate formed recrystallized
from aqueous e!.hanal to yleld the N-furfuryl-4-chlore-5-
(4 1) - anthranilic acid of the

fomula

NHO, CODH
CHy—C ONHE-

melting at 248* with decomposition.
mmmsmsenalmpmmmdasfollaws To the
solution of 5.8 g 24-di Jic
acid in 50 mi. ethyl acetate, 12.0 g. 4-amino-acetanilide
are added, followed by 50 ml, ethyl acetate. The mixtuze
is stirred fcr2hoursatroomﬁunperatnmand refluxed
for 2 hours while stirring. After cooling 1o 100m tempera-
tnrenm!iitered.ﬂnressdue(A]wnsbcdwﬂhethﬂ
acetate apd the filtrate evaporsted in vacve. The residue
(B} is triturated with water and 10 mlL concentrated hy-
drochloric acid, fltered off, washed with water and dried.
The combined residues (A} and (B) are dissolved in 60
ml 10% agueons potassium carbonate, the sclution
washed with diethyl ether, acidified with hydrochlotic
acid, the precipitate formed filtered off and washed with
water to yield the 2,4-dichloro-5-{4-acetylamino-phenyl
sulfamyl)-benzeic acid melting at about 150°.

EXAMPLE 7

The mixture of 5.3 g. 2,4-dichioro-5-(4-aminc-phenyl-
sulfamyl) -benzoic xmd hydrochloride, 5.4 g furfuryl-
amine and 15 ml. 2-methoxy-cthanol is refluxed for 4
hours under nitrogen and evaporated in vaceo. To the
residne 30 ml. ZNhydmchloncaadamaddedand:he
precipitate formed fltered off. It is iriturated with 40 mlL
water at room temperature, filtered off, washed with =
small amount of ice cold water and dietbyi ether and re-
crystallized from aqueous ethaned to yield the N-farfuryl-
4-chloro-5- (4-aminophenylsulfamyl}-anthranilic acid hy-
drochloride of the formela

NHO; COOH
-HCt
gy

melting at about 230°,
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The starting matcrra] is prepamd as follews Tbe rmx-
ture of 7.1 2.4 -5

famyl)-benzoic acid {of Examp]e £) and &0 ml 2 N-
agueons sodiven hydroxide is refluxed for 90 minuvtes.
After cooling to rcom temperafure it is acidified with
concentrated bydrochloric acid, the precipitate formed
Ritered off, the residue taken up in ethancl, the sclution
fiitered and evapurat:d in vacuo, to yield the 2 4-dichlere-

5-(4 I ic acid hydrochloride,
melting at 185 ° wuh decomposition.
EXAMPLE 8§

The mixture of 65 g 2,4-dichloro-5-phenysulfamyl-
benroic acid, B.D g. Sura.hydmfurﬁ-z -methylamine and
30 ml. 2-methoxy-cthano] is refloxed for 4 hoars under
nitogen. After cooling to room temperature, it is
poured into 13¢ ml. 2 N-hydrochioric acid, the p
separated, ground in a mortar, filtered, washed with water
and recrystaliized several times from agoeous ethaool to
yield the N - {tetrabydrofuryl - 2 - methyl)-4-chlore-5-

phenylsuliamyt-anthranilic acid of the formmta

O ﬁcooa
NE—CH
melting at 238-239°,

EXAMPLE ¢

The mixture of 1.5 g. 2.4-dichloro-5-phenylsulfamyl-
benzoic ackd, 4,6 g. {2-methyi-tetrahydrofuryl-2)-methyl-
amine and 10 ml 2 (- thanol #s refluxed for 4
hours under pitrogen and stirred overnight at room fem-
perature, Hereupon it is poured ioto §0 ml 2 N-hydro-
chloric acid, the residue separated and dissolved in 2 N-

9 aqueons sodinm hydroxide. The solution is washed with

diethry] ether, filtered and acidified with concentrated hy-
drochloric acid. The precipitate formed is filtered off and
recrystallized from agueous ethanct, {0 ¥ield the N-{2-
methyl - tetrabydrofury! - 2 - methyl)-4-chloro-S-phenyl-
sulfamyl-anthranilic acid of the formula

NHOS COOE ][—
0 o NE- J

melting at 207-208°.
EXAMPLE iD

The mirtuse of 6.5 g. 2,4-dichloro-5-phenylsuifamyl-
benroic acid, 905 g. 2,3-dihydro-pyranyl-2-methylamine
and 30 ml 2-methoxy-ethanol is refluxed for 4 hours
vader nitrogen. After cooling to room temperature it is
poured into {80 mi. 2 M-hydrochloric acid, the ip
formed filtered off, washed with water and recrystalized
from ageecus ethanol, 1o yield the N-{2,3-dibydro-
pyranyl-2-methyl)-4-chloro - 5 - phenysulfamy? - benzoic
acid of the formula

melting at 115-117° with decompc-uon

EXAMPLE 11
The mumre of B14 g N-furfuryl4-chloro-5-phenyl-
sulfy hramilic acid (Example 1), 110 ml 2 N

aqueous sedium bydroxide and 100 md. waier is heated to
about 50 to $0° untl dissoiution cccurs. The solution is
filtered, the filtrate cooled, seeded with a few crystals of
previously prepared sodium salt, and allowed to stand in
the refrigerator. The precipitate formed is fliered off,
washed with a small amount of ice water and dissolved in
100 ml. isopropanol af 60°. The soclufion obtained is
slowly cooled and finelly kept in the refrigerator. The
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precipitate formed is filiered oﬂ, triturated with 75 mi.
oold mopropannl, filtered again and dried to y1eld the

12
sodinvm hydroxide. The alkaling solution is
ﬁlmred the filtrate acidified with hydrochloric acid, the

sodinm sa2lt of the N-furfuryl-4-chl 5-phepylsutfamyl-
anthranilic acid, melfing at 244 to 246° with decom-

position.
EXAMFLE 12

The mixtore of 2.0 g N-benzyl-4-chlore-S-phenyl-
solfamyl-emthrapilic acid, 2 ml. acetic acid sohydride and
8 ml pyridine is heated at the steam bath for 1 hour,
cooled and poursd into water. The mikture is slightly
acidified with copcentrated hydrochioric acid, the precipi-
tate formed filtered off and dissolved in ethanol. To the
solution, water and a few drops hydrochloric acid are
added, the piecipitate formed filkered off and again
recrysm.lluzed from aqueous ethancl :o yield the NN

1-N-benzyl-4-chloro-5-pi i - ilic

" acid of the formu!.a

Oj :@coon
1 ;:
Co—Ci
melting at 206-208.

EXAMPLE 13

The mixture of 113.3 g. 2,4-dichloro-5-phenylsulfamyl-
benzoic acid, 500 ml 2-methoxy-ethencl and 126.0 g.

i5
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formed filtered off, washed with water and
drusd, to yield the N-benzyl-4-chiore-5-(2,3-dihydro-6-
thxanaphthy]sulfamyl]anlhram’hc acid of the formufa

=0

melting at 150° with decomposmnn
The starting matenal 1s p'rcpared as fol]ows To the
solntion of 1.9 g 6 2, 3-dihyd; in
25 ml ethyl acetate and 3 ml. pyridine, 2.9 g. 2,4-
dichloro-S-chlorosnffonylbenzoic esrid are added sIowa
while stirring, The mixture is stirred for 3 hours at reom:
temperzture and allowed to stand overnight. It is made
acidic with -bydrochloric acid, extracted with
ethyl acctate, the extract washed with water, dried and
evaporated . vacuo. The residue is taken up in 1 N ague-
ous sodium hydroxide, the solution filtered and the filirate
acidified. The precipitate formed is filtered off and re-
crystallized first from aqueous ethanc] aod finally from
methanol, to yield the 24-dichloro-5-(2,3-dhydro-6-
thianaphthylsulamyl)-benzoic acid.

EXAMPLE 15

The mixture of 1.6 g. 2.4—d|:h10rc § - (N-methy-N-
it alfemyl)-b i 3% p. forfurylamine and

furfurylamine is stirred and vefl
4 hours, The cold mixture is then slowly poured mto 25

d under il for @

lﬂml." h ‘is for 4 hours uoder

liters 2 N hydrochloric acid while stirring. The precip
formed is fitered off, washed with water and dissolved in
1 Jiter 2 N agqueous sodium hydroxide. The dark solution
obtained is extracted three times with 135 ml, methylene
chloride each and the agueouws layer carefully acidified
with concentrated hydm:hlonc acid, The precipitate
formed is filtered off, dissolved in 1 liter ethanol, the soh-
tion decclorized with charcoal, fltered hot, the 6itrate
combined with I liter hot water and, upon cooling to 15°,
the N-furfuryl-4-chioro-5 - phsnylmlfamy] - anthranilic
acid (Example 1) crystaliizes, It is fitered off and dried;
it melts at about 206*, which melting point can be raxsed
to 208—210’ by anothcr recrystallizafion.

The starling material is prepared as follows: The mix-
ture of 150 g. 2,4-dichloro-benzoic acid and 600 g. chioro-
sulfomc acid is heated to 150-155° for 3 hours while

Thereupon, 223 g chlorosulfonic acid are dis-
tlllsdoﬂ’mvxmoandlhenoldmslduepuuradmma
mixture of 1.65 kg. ice and 125 ml. water. The precip-
itate formed is filtered off, washed with cold water, dis-
solved in 800 ml. ethyl acetate, the solution dried, filtered,
and the ﬁlﬁ‘ate d.lluted wnh 6!)0 ml ethyl acetate, To
the ing the 2.d4-dichloro-5-
chlorosuifonyl-benzoic ac;d], cooled in a water bath, the
mixture of 216 g analine and 220 ml. ethyl acetate is
added at such rate that the temperature stays below 30°.
The mixtere is sticred for 4 hours at 25-16°, whereupon
4 g charcoal are added. It is then fltered, the residoe
washed with [25 ml. ethyl acetate, the filtrate washed first
with 450 ml 3 N hydrochloric acid, then with 550 mL
waler, and finally extracted with 700 ml. 7% S0~

. After cooling, it is poured Into 50 ml. 2 N hy-
ch'ochlona acid, the precipitate formed filtered off, weshed
with water and heated with 50 ml. 2 N aqueous sodium
hydroxide, To the suspension obtzined, water and diethyl
ether are added until 2 clear layers are formed. The ague-
ous layer is separated, washed with diethyl ether aud
acidified with hydrochloric acid. The precipitate formed
is filtered off and recrystallized from aqueous ethancl, to
yield the N-furfuryl-4-chloro-5-(N-methyl-N-phenylsui-
famyl)-anthranilic acid of the formula

[}0 oF

m,eItmg at 171-172°.

the analogous manner, the N—benzyH-—chlcm—S—(N—
methyi-N-pbeny!su!.famyl)-antbmnﬂx acid is obtained;
M.P. 164-166°.

‘The starting jal js prepared as foll To the
solution of 116 g 2.4 l S-chiorosolfonyl-b i
acid in 100 ml ethyl acetate, 17.1 g. N-methyl-aniline
are added glowly, and the mixtare s stirred at room tem-
perature for 4 hours. B is then filtered, the filtrate evap-
oramdmvacuoandthemdnetakenupmwaurandm
ml. concentrated hydrochloric acid. The mixture is €x-
trected with ethyl acetate, ibe exiract washed with water
ard shaken with 10% agqueous potassivm carbonate, The

dinum carbonate, The extract is care-
fully acidified with concentraetd hydrochloric acid and
the precipitate formed filtered off and deied at 75° in
vacuo, to yield the 2,4-dichtoro-5-phenylsulfamyl-benzeic
acid melting at 212-216".

EXAMFLE 14
The mi of equf of 24-dichloro-$
{2,3-dihydro-6-thi hylsulfamy]}-b acid and
0.5 ml. benzylamine in i mi. 2-methoxy-ethanof is heated

for 4 bours to 130°. After cooling, 5 ml. 2 N hydrochloric
acid and § ml. water are added, the precipi formed

layer i3 d, scidified with concentrated
hy ‘hloric acid, the precip formed filtered off and
recrystallized from agqueous €thanol to vield the 2.4-di-
chlero - 5 - {N-methyl-N-phenylsulfamyl)-benzoic acid,
melting at $70-171°.

EXAMPLE 16
The mixture of 3 g. N-benzyl-4-chioro-5- - N-methyl-N-
phenylsulfamyl}-anthranilic acid {Exzmple 15}, 12 ml
pyridine 20d 3 ml. acetic acid anhydride is heated at the
steam bath for ¢ bour while stirring. After cooling, it is
poured mto 120 mi. water, the mixf.um mdlﬁed with con-

filtered off, washed with water and triturated with 2 N 5

frioric acid, the p and
recrysla]ﬁzed from aqueons methanol to yield the N-
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acetyl-N-benzyl-dchloro - § - (N - methyl-N-phenylsul
famyl)-anthranilic acid of the formula

?ﬂa

NOS COOE
-N—CH;
JJO—CH;

melting at 176-177° with decompesition,
EXAMPLE 17

The mixture of equivalent amounts of 2,4-dichicro-3-
phenylsulfamyl-benzoic acid and 9.7 g. N-methyl-benzyl-
amine in 20 ml. 2-methoxy-ethanol is refluxed for 4 hours
undu'mtrogen.Afwrcoohng,ltupomedmm 100 mk
2N i acid, the itate formed filtered off,
wnshedmthwa&rmddmsalvedml}lnqm}ssodmm

The is d with diethyi ether,
the aqueous layer separated and acidified with concen-
frated hydroctloric acid, The precipitate formed & fil-
tered off and tallized from agueous ethancl, to
yield the N-methyl-N-benryl-4-chiore-S-phenylsulfamy-
anthraoilic acid of the formuls

O»:ﬁi;“”o

melting at 183-184° with decomposition.
EXAMPLE 18

The mixtore of 3 g N - methyl-N-benryl-4-chloro-5-
phenylsulfamyi-anthranilic acid {Example 17), 12 ml
pyridine and 3 m!, acetic acid anhydride is heated at the
steam bath for 1 hour while stirring, After cooling, it is
poured into 120 ml. water, the mixture acidified with con-
centrated hydrochlosic acid and the precipitate formed
filtered off The residue is dissolved in the minimum
amount of hot ethanc!, the solution fltered and allowed
to cool to room temperature. The precipitate formed is
filtered off and washed with agueous ethanol to yield the
N-methyd-N-benzy! - 4 - chloro-5-(N-acetyl - N - phenyl-
sulfamyl}-anthrapilic acid of the formnla

CE—CO
0, [ele): 8
|
N
CHs

melting at 191-192° with decomposition.
EXAMPLE 19
Preparation of 14,000 tablets each containing 50.0 me.
of the active mgredient:

Formula:
Sod.lmn N - furfuryl-4-chloro-5-phenylsul-

50000
Lal:!.ose 1,706.00
Com starch $0.00
Polyethylens gycol 6,000 - S0.00
Talcum powder _ 90.00
A inm stearate 2400

Purified water, gs.

Procedure.~—All the powders are passed through =
screen with an opening of 0.6 mm. Then the drug sub-
stance, lactose, talcum, magnesium stearate and half of
the starch are mixed in a suitable mixer. The other half
ofthzmrchususpendedmﬁml water and the sus-
pension added to the boiling solution of the polyethylene
glycol i 180 ml water. The paste formed is added 1o the
powders which are granulated, if necessary, with an ad-
ditional amount of water. The granuiate is dried over-
night at 35°, broken on a screen with 1.2 mm. openings

3
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and d into tablets usiog copcave punches with
7.1 oun. dizsmeter, uppers bisected.
EXAMEPLE 20

The mixture of 2.2 g methyl 4-chloro-S-phenylsulfamyl-
anthranilate and 12 mi. benzaldehyde is heated to 200°
C. for 1 hour and evaporated in vacuo. The residoe is trit-
urated with 75 ml. ethylacetate, filtered off and the fil-
traie hyd d over 0.3 g. platt dioxide at room
temperature untif the bydrogen uptake slows down (%
bour). The mixture is filtered, the filtrate evaporated in
vacuo, the residue faken up in chloreform-diethylamine
{9: 1) and chromatographed on silica gel, to yield as the
main eiuale l.he a.nmn)lmus methyl N-benzyl-4-chloro-
S-pt itate of the formula

0~0=0

showing in the LE.-spectrum bands, inter alia at 1750 and
1250 cm.—4.

1.8 g. thereof are dissolved in 2{3 ml. methmml and 10
ml Z N sedinm and the is
refluxed for 20 minmutes. ¥t is then concentrated in vacuo,
the aqueous concentrate diluted with water, extracted with
dicthyl ether and the aquecus Jayer acidified with hydro-
chloric acid. The precipitate formed is filtered off and re-
crystallized from agueous ethancl, to yield the N-benzyl-
4-chioro - 5 - phenylsulfamyl-anthranilic acid meliing at
226-228°, it 35 identical with the product obtained ac-
cording to Example 3.

‘The starting material is prepared as follows: The mix-
ture of 1.0 g. 2 m::hlom-s—phenylsulia.myl -benzoic acid
apd 25 ml ia iy heated in a
sealed tobe to 120° for 4 hours. Hereupon, it is evap-
orated in vacuo, the residue taken up fn 25 ml.
anhydrous methanolic hydrochloric acid and the mixture
gently refluxed for 1 hour. It is evaporated in wacuo and
the residue rec llized from methznol, to yield the
methyl 4-chlero-5-phenylsulfamyl-anthrani meliing at
183-186°.

EXAMPLE 21

The mixture of 2.0 g. methyl 4-chloro-5phenylsulfamyl-
anthranilate and 5 ml benzyl chloride is refluxed for 2
heurs and evaporated in vacuo. The residue is triturated
with diethyl ether, filtered off and washed with diethyl
ether to yicld the methy! MN-benzyl-é-chloro-5-phenylsal-
fmyl-anﬁlramlate meh:m,g at about 200" (sofmung at
185°); it is ical with the ccord-
ing to Example 20,

‘The mixture of 1.3 g. thereof, $ ml. methanol, 5 ml
water and 1.5 ml. 6 N aqueouns sodium hydroxide is beated
at the steam cone for 30 minvtes and allowed 1o stand at
25° for 1 hour. It is then concentrated in vacuo, the con-
centrate diluted with water, extracted with disthyi ether
and the agueous layer filtered. The filtrate is acidified with
hydrochioric acid to pH 5, the precipitate formed filtered
off and recrystallized from aqueous ethancl, to ¥ield the
N-benzyl-4-chloro-5-phenyisul famyl-anthranitic acid melt-
ing at 226°; it is identical with the product obtained ac-
cording 1o Example 3.

EXAMPLE 22

To the suspension of 4.07 g. N-furfuryl-5-phenylsul-
famyl-4-chloro-anthranilic acid and 350 ml
061 g 2-hydroxy-ethylamine are added while stirring.
The resulting yellowish solution is evaporated in vacuo,
lo yleld the 2hydruxyeﬂ:y1~ammonmm N - furf:n’yLS—

P

faowl-d-chl bronilate Of the
O—mwo, OONHy—CH—CE—OH
ol )
o
melting at 96°.
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EXAMPLE 23

The mixture of 13.1 g ethyl 24-d:chloro-$-pheny!su]-
famylbenzoate and 204 g furfury‘lamme is heated for 1
hour to 110°. After cooliog, it is poured inic 214 ml
water, the mixture acidified with glacial acetic acid to pH
4.5 while keepieg the temperature below 20°. The pre-
cipitate formved is Rltered off, washed with water and sus-
pended in 250 ml. 0.5 N sodizm hydroxide while stirring
at room temperature. If is filtered, the residue suspended
in water and the mixing acidified with hydrochloric acid
to pH 2 while stirring. It is again filtered and the residue
recrystatlized several! times from agueous ethanol and
finally from anhydrous ethanol, to yield the ethyl N-fur-
furyl-5-sulfamyl-4-chioro-anthranilate of the formula

HNO; OOCH;:
<l
H~CH
meliing at 157-159°.

The starting material is prepared a5 foIlcws‘ The mix-
ture of 15 g. 2,4-dichl acid
and 150 ml 6 N eth Ly hy’ hloric acid is d
for 90 miootes and ailowed to stand in the cold. The
precipitate formed is filtered off, and recrystallized from
aqueous sthaool, 1o yield the ethy! 2.4-dichioro-S-phenyl-
sulfamyt-bepzoate melting at {32-133°.

EXAMPLE 24

The mixture of 66 & 24—dlchiom~5 pheny]sulfamyt
acid 3-di furfuryl-
amine and 15 ml 2~m=lhoxy-:thanoi is reﬂmwd for 4
hours under pitrogen and evaporated in vacuo. The residue
is taken up iz 180 ml, 2 N agueouns sodium hydroxide and
the mixture exlracted with ethyl acetate. The organic layer
js dried, filtered and evaporated. The residue is triturated
with hydrogen chloride in elh)rl acetate, the precipitate
formed filtered off and taken up in water. The solution is
washed with ethyl acetate ﬁltaed and made basic Wlﬂl
2 N agqueous sodium b The is
with ethyl acetate, the extract dried, filtered and evapo-
tated, to yield the amorphous W-furfuryt - S-phenyl-
sulfamyl-4-chloroanthranilic acid 3-dimethylaminopropyl-
amide of the formula

CONE-{CH-N(CH)s
Oﬂn 03@

sbowmg m the T.hm Iayer chmmatogram on silica gel in
and (85:5:10) an

Rm.:?.s.

The starting material is prepared as follows: To the
mixture of 17.7 g. 2,4-dichloro-5-phenylsulfamyl-benzoic
acid and 99 mi. 1,2-dimethoxyethane, 24 ml. thlon)ri chlo-
ride are edded dropwise during 25 minotes while snmng,
the whole is refluxed for %0 mi apd ¢ in
vacuo. 18.6 g. of the resulting acid chloride is ta.ken up
300 ml. ethyl acetaie apd the sclution added dropwise to
the mixture of 1.3 g 3- d;mcthylam:nopropylam.lne and
450 ml. ethy! acetate while stirring, and stirring is con-
tnued overnight at room tempersture. The mixture is
filtered, the filtrate acidified with hydrogen chloride in
ethyl acetate and the precipitate formed filtered off. It is
taken up in water, the solution washed with ethyl acetate
and made alkaline with 10% potassium carbonate. The
mixture is exiracted with ethy! acetate, the mixture dried,
filtered and evaporated, 1o yield the 2 4-dichloro-5-phenyl-
sulfamyl-benzoic acid 3-dimethylamino-prop ide melt-
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EXAMPLE 25

The mixture of 3.6 g. 2,4-dichloro-5-(4-hydroxyphenyl-
sulfamyl)-benzoic acid, 10 ml. 2-methoxy-etbancl and 3.9
g furfurylamine is refluxed for 4 hours under mitrogen.
After cooling, it is poured into 50 mil. 2 N hydrochlaric
acid, the precipitate formed fitiered off, washed with water
and taken up in 2 N agueous sodjum hydroxide. The mix-
ture is washed with diethyl ether, filtered and the Hltrate
acidified with concentrated hydrochtoric acid. The precipi-
tate formed is filtered off and recrystallized from agueous
ethanol, io vield the M-furfuryl-4-chloro-5-{4-hydroxy-
phenylsulfamyl }-anthranilic acid of the formula

HN O COOH
NE-CHy

melting at 227° with decomposition.

The starting material is prepared as follows: To the
mixture of 5.8 g. 2,4-dichloro-S-chlorosulfonyl-benzoic
acid and 100 ml. ethyl acetate, 8.7 g. 4-hydroxyaniline are
added pertionwise and the mixture stirred af room temper-
atore for 4 hours. After standing overnight, if is filiered,
the residue suspended in 50 mi. water, the mixture acidi-
fied with 10 ml. concentrated hydrochloric acid and ex-
tracted with ethyl acetate. The extract is fltered, washed
with water and shaken with 0% aqueous potassium car-
bonate, The aqueous selution is filtered, acidified with
concentrated hydrochloric acid and the precipitate formed
filtered off. Tt is recrystallized several times from aqueous
ethanel, to yield the 2,4-dichloro-3-{4-hydroxyphenylsul-
famyl)-benzoic acid melting at 223-235°.

EXAMPLE 26

In the manner described in Example 25, the N-furfuryl-
4-¢hloro-5-( 2-hydroxyphenyl-sulfamyl} - anthranilic acd,
M.P. 125° (dec.} and the N-furfuryl-d-chloro-5-(3-hy-
droxyphenylsulfamyl}-enthranilic acid, M.P, 202° (dec.}
are prepared from the same amounts of the correspond-
ing isomeric starting materials, which melt ai 187-18%°
and 192-194° respectively.

EXAMPLE 27

The mixture of 3.9 g. 2.4-dichlore-5-(3,4-dimethoxy-
phenylisulfamyt)-benzoic acid, 10 ml. 2-methoxyethanal
&nd 1.7 g. furfarylamine is refluxed for 4 hours under pitro-
gen. After cooling, it is poured into 50 ml. 2 N hydro-
chloric acid, the precipitate formed filtered off, washed
with water and taken up in 2 N agueous sodium hy-
droxide. The mixture is washed with diethy! ether, filtered,
the filirete acidified with concentrated hydrochloric acid,
tht precipi formed coll apd recrystallimed two
times from aqueous ethancl, to yield the N-furfaryl-4-
chioro-5-(3,4-dimethoxyphenylsulfamyl }-anthranilic acid
of the formula

@ .ﬁcooﬂ

melting at 123°.

The starting maferial is prepared as follows: To the
solution of 12.3 g 3 4-dimethoxyaniline and 5¢ ml ethyl
acectate, 5.8 g 2,4-dichloro-S-chlorosulfonyl-benzoic acid
are added while stirring, and the mixture stirred for 4 hours
af room temperature. I is filtered, the residue washed with
<thyl acetate and the filtrate combined with 10 mi, water
and concentrated hydrochloric acid each and diluted with
ethyl acetate. The organic layer is separated, extracted
with 10% aqueons potassitim carbonaie and the extract
acidified with concentrated hydrochloric acid. The precipi-
tate fermed is filtered off and recrystallized two times from

ing between about B0 and $0°.

hanol, fo yield the 2,4-dichloro-5-{3-dime-
thoxvpheny]suifamy!)nenzmc acid melting at 202-203°.
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EXAMPLE 28

In the manner described in Example 27, the N-furfuryl-
4-chorn-5-(2,4 - dimethoxyphenyisulfamyl) - anthrapilic
acid, M.P. 103° and the N-furfuryl-4-chloro-5-(2,5-di-
methoxyphenytsuifarnyl j-antheanilic acid, M.P. 199-21?2"
are prepared from the same amounts of the corresponding
isomeric starting materials, which melt at 184-185° and
180-182° respecrively.

EXAMPLE 23 10

Anal to the p d il in the p.
examples, more particularly according to Example 25,.|.he
W-furfursl - 4 - chlore-5-{4-mercaptophenyl, 3,4-dihy-
droxyphenyl, 3-methyl-4-hydroxyphenyl, 3-methoxy - 4- 5
hydroxyphenyl, 4-2-hydroxyethyl)-phenyl, 4-(2-bydroxy-
ethoxy)-phenyl, 4-carboxyphenyl, A-carbomethoxyphenyl
or 4-carbethoxyphenyl]-sulfemyl-anthranilic acid or, ac-
cording to Example 7, the N-furfuryl-4-chioro-5-[2- or

P 1 & Pl

o

1
to afford the N-furfuryl-4-chloro-5- (2-aminophenylsuifam-
yI)-anthranilic acid of the formula

melting at 246-248%,

The starting material is prepared as follows:

To the solution of 30 g. of 2-aminoacetanilide and 100
ml of dimethyHormamide are added portionwise 30 g. of
2,4-dichloro-5-chlorosul 14 ic acid at 2¢°. The re-
action misture is warmed to 40° for 2 hours, evaporated
under reduced pressure and the residue poured into 500
mi, of water and 7 ml. of concentrated bydrochloric acid.
The solids formed are collected on a filter, washed with
water and dilute aqueous hydrochloric acid, and tritu-
rated with agueous ethanol to give the 2,4-dichioro-5-{2-

acetyl Mamyl)-t ic acid melting at 222~

3-aminophenyl, 3,54 phenyl, ¥
yl or 4-diethylaminophenyl]-sulfamyl-anthranilic acid,
their sodium, potassiom or 2-ethanol-ammonium salts or
the hlorides of the aminopheny! compounds, are
prepared from equivalent ts of the correspond
starting materfals, 26
EXAMPLE 30

Preparation of 1,000 capsules, each containing 25 mg.

of the active ingredient:

Formula: G. gq
N-furfuryl - 4 - chloro-5-(4-hydroxyphenyl-
sulfamyl)-anthranilic 8cid «oceeeeeeac—aa 25.0
Lactose 220.0
Procedure:

The ingredients are intimately mixed in a suitable 35
mixer, passed through 2 screen with openings of 8.6 mm.,
remixed and 245 mg. are filled into No, 3 hard shel} gela-
fin capsules.

In the analogous manner, capsules are prepared con-
taining per unit 75 mg. N-furfuryl-4-chloro-5-{4-methoxy-
phenylsulfamy! -anthranilic acid or N-furfuryl-4-chloro-
5.(4-aminophenylsulfamyl}-anthranilic acid hydrochloride
and 170 mg. lactoss.

EXAMPLE 31 46

Preparation of 10,000 tablets, each confaining 50 mg.
of the active ingredient:

Formula: G.
N - furfuryl - 4 - chloro-5-phenylsulfamyl- 50
anthranilic acid ——-ecmmmmmmrcmmeame 3000
Lactose 2,500.0
Microcrystalline cellulose o _____ .. 1,000.0
Corn starch 160.0
M: stearate 40,0 55

Purified water, q.5.

Procedure.—All the powders, except the starch and the
Thagnesium stearate, are passed through a screen with 0.6
mm. openings and mixed in a suitable mixer. The starch
is suspended in 160 m). water and the suspension added to &0
200 ml. boiling water. The paste formed is added to the
powders which are granulated, if necessary, with an addi-
tipnal amount of water. The granulate is dried overnight
at 35°, broken on a screen with 1.2 mm. openings, the
magnesium stearate added, mixed well and the granulate 65
compressed into 420 mg. tablets using concave punches
with 7.1 mm. diameter, uppers bisected,

EXAMPLE 32

The mixtore of 15 g. of N-furfuryl-4-chloro-5-{2acetyl- 70
aminophenylsuifamyl}-anthranilic acid and 90 mi. of 2
N agueows sodiem hydroxide are refluxed for 234 hours
in & nitropen atmosphere, cooled and acidified with glacial
acetic acid. The solids formed are collected on a filter,
washed with water and recrvstallized from aquecusethapoi 75

225°.

The mixture of 30 g. thereof, 30 g. of furfurylamine and
75 ml of 2-methoxy-ethanol is refluxed for 4 bhours un-
der nitrogen. The mixture is concentrated to half its vol-
ume under reduced pressere and is then poured onto 250
ml of 2 N aquecus hydrochlSric acid with stirring. The
precipitate formed is filtered, washed with water, tritu-
rated with a 1:1 mixture of etbanol and water at 70°
and repeated with 95% aqueous methanol to give the N-
furfuryl-4-chlore - 5 - (2-acetylaminophenylsulfamyl)-
anthrapilic acid meiting at 22i-225°.

EXAMPLE 33

The mixture of 5.5 g. of 2,4-dichloro-5-(4-carbethoxy-
phenylsulfamyy!)-benzoic acid, 10 ml. of 2-methoxy-eth-
anot and § g. of furfurylamine is refluxed for 4 hours un-
der pitrogen. After cooling, it is poured onto 50 ml of
2 N aqi hy hloric acid. The precipi formed is
filtered, washed with water and taken up in 2 N aqueous
sodium bydroxide, The mixture is washed with diethyl
ether, filtered and the filtrate acidified with concentrated
hydrochloric acid. The precip formed is collected on
a filter and recrystallized from aqueous ethanol, to yield
the N-furfuryl-d-chioro - § - (4-carbethoxyphenyl sulfam-
¥l }-anthrapilic acid of the formula

@an o CooHR
CE00C o NE-CEH: I I
=,

melting at 2!17° with decompeosition.

‘The starting material is prepared as follows:

To the solution of 16.5 g, of 4-aminobenzoic acid ethyl
ester in 100 ml. of ethyl acetate is added portionwise at
room temperature 7.2 g. of 2,4-dichloro-S-chiorosulfonyl-
benzoic acid. The mixture is allowed to stir for one hour
at room temperature, then refluxed for 6 hours, After
cooling, the solids are filtered off and washed with ethyl
acetate. The Gltrate is evaporated under reduced pressure.
The residue is treated with water and 15 ml. of concen-
trated hydrochloric acid and then extracted with ethyl ace-
tate. The ethyl acetate solutien is extracted with 3 por-
tions, 50 ml. each, of 10% aquecus potassium carbonate.
The carbonate extracts are combined, filtered and acidified
with concentrated hydrochloric acid. The precipitate
formed is filtered, washed and recrystallized from agque-
ous ethanol to afford the 2,4-dichlore-5-(4<carbethoxy-
phenylsulfamyl)-benzoic acid melting at 226-228°,

EXAMPLE 34

Tn an analogous manmmer as in Example 33, 4.7 g of
2,4-dichloro - 5 - (4-<carboxyphenylsulfamyi}-benzoic acid
reacted with 4.7 g, of forfurylamine in 10 ml of 2-meth-
oxy-cthano] affords on recrystailization from agoeocus eth-
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anol the N-furforyl-4-chl 5-{ 4<carboxypt 1suifam-
ylj-anthranific acid melting at 264° with decomposition.
The starting material is prepared by the hvdrolysis of
the 2,4-dichloro - § - {4-carbet phenylsulfamyl)-ben-
zoic acid (Example 33) and melts at 288° with decomposi-
tion.

EXAMPLE 35

‘The mixture of § g. of N-{4-carboxyphenyl }-2,4-dichlo-
ro-5-{ 4carboxypheny 1)-b ide, S g of fur-
onto 50 ml of 2 N aqueous hydrochloric acid. The pre-
for 4 hours under pitrogen. After cooling, it is poured
oofo 50 ml. of 2N aqueous hydrochloric acid. The pre-
cipitate formed is filtered, washed with water and taken
in 2 N agueous sodiuvm hydroxide. The mixture is washed
with diethyl ether, filtered and the filtrate acidified with
concentrated hydrochloric ecid to precipitate a syrupy
materigl. The mixture is decanted and the product ireated
with a 1:1 mixture of ethano! and water. Recrystalliza~
tion of the solids from a 1:1 ethancl-water mixture gives
as a first crop the N-(4-carboxyphenyi)-2-(N-furfuryl-
amine)-4-chloro - 5 - (4-carboxyphenylsulfamyl)-anthra-
nilamide of the formmla

COONE: COOH

-HRO.
HOOC G NH-
O

melting at 246° with decomposition, Fhe material ob-
tained on evapcration of the recrystallization solvent cor-
responds to the product of Example 34.

The starting material is prepared as follows:

The solution of 7.2 g. of 4-amincbenzoic acid in 150
ml, of ethyl acetate is treated with 7.2 g. of 2,4-dichloro~
S-chiorosulfonyl-benzoic acid. The mixture is then re-
fluxed for 6 hours, After cocling, the solids are fltered
off and washed with ethyl acetate. The filtrate is evap-
orated under reduced pressure. The residue is treated
with water and 15 ml. of concentrated hydrochioric acid
and then extracted with ethyl acetate. The ethyl acetate
solution is extracted with 3 portions, 50 ml, each, of 10%
squeons potassium carbopate. The carbonate extracts are
combined, filtered and acidified with cancentrated hydro-
chloric acid. The crystalline material obiained is ground
and freated with 2 1:2 ethanol-water mixture, fltered,
washed and dried to afford a mixiure of N-{(4-carboxy-

phenyi}-2,4-dichlore-5-(4 - carboxypl yl)-benz
amide and the 2,4-dickloro-5-(4-carboxyphenylsulfamyl)-
benzoic acid.
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‘What is claimed is:
1. A S-arylsulfs 2,4-dihalob acid of the for-
mula
F.:—-"lr\'o CO0H
L1
R- >4

in which X is fluoro er chloro, Ry is chiore or bromo, Ry
is hydrogen or lower alkanoyl and Ry is phenyl and phenyl
substituted with one or two lower alkyls, hydroxyls, lower
atkoxies, halogens or aminos, aod phenyl substituted with
one lower hydroxy-alkyl, lower hydroxyalkoxy, triffeoro-
methyl, pitro, di-lower alkylamino or lower alkanoyl-
amino, and pheny! substituted with one Jower alkyl and
one hydroxy, or one lower alkoxy and one hydroxy
moiety, or the methy! or ethyl ester, the sodinm or po-
tassium salt of the carboxylic acids or the hydrochlo-
rides of the mono- or diamino or di-lower alkylamino
compounds.

2. A compound as claimed in claim 1, in which for-
mula each of X and Ry is chloro and Rq and Rg have the
meaning given iv claim 1.

S.J_A comp;ound as c]aimzdLin ciaim 1, and being the
il phenylsulfamyl ic aci

4, A compound as claimed in claim 1, and being the

2,4-dichloro-5-(4-hydroxy-, methoxy- or aminophenylsui-

famyl)-benzoic acid or the sodivm or potassium salt there-

of or the hydrochloride of the amino compound.

5. A compound as claimed in claim 1 in which formula
each of X and Rs is chioro, Ry is hydrogen or acetyl and
Ry is phenyl and phbenyl substituted with one or two
methyls, hydroxyls, methoxies or aminos, and pheayl sub-
stituted with one 2-hydroxyethyl, 2-hydroxyethoxy, fiucro,
chloro, trifluoromethyl, nitro, dimethylamino or acetyl-
amino, and phenyl substituted with one methyl and one
hydroxy, or one methoxy and one hydroxy moiety, or the
methyl or ethyl ester, the sodium or potassium salt of
the carboxylic agids or the hydrochlorides of the mono-

2,

or dlamine or d comp 1s,

6. A compound as claimed in claim 1, and being the
2,4-dich! - § - (2-acetylaminopk }famyl)-benzoic
acid.
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ABSTRACT OF THE DISCLOSURE

S-arylsulfamyl-4-halo-anthranilic acids, e.g. those of the
formula

B0 COCH
LR R
_ L5,
Rj=aliphatic or araliphatic radical
Raa=HorR,
Ry=Cl or Br

Ry=carbo- or heterocyclic aryl
and functional derivatives thereof, exhibit divretic effects.

CRO‘SSREFERENCES '1'0 RELATED APPLICATIONS

This is a i of application Ser. No.
157,046, filed }'une 25. 19?1 (nnw abandoned) which
in tum s & art of Ser. Ne.
149,027, filed June 1, 1971 (naw abandonsd) which in
tomn is 2 part of Ser. No.
91,224, filed Nov. 19, IB'M 0, which ic torn is & continua-
tion-in-part of application Ser. Mo. 832,029, filed Juns 10,
1969, newUS Pat No.3658 990 palcnted Apr 25 1972

which ir tomn is jon Ser.
No. 675,330, ﬁled Oc’t. 186, 196‘! (now abmdoned),wmch
in torn is a part of Ser. No.

598,980, Hled Dec. 5, 1966 (now abandoned).
SUMMARY OF THE INVENTION

The present invention concerns and has for its object
the provision oi W S arylsuifamyl—t—halmxhramhc

acids and their it y derivatives, more
particulazly those of Formula 1,
REeNO COO0H
g
B B /Rl
ZRe @

mwhchmhoERI,RgandR..isanahphaucnrarali-
phatic radical, Ry and By are also hydrogen, Re is chlore
or bromo and R; is a carbo- or heterocyclic aryl radical,
of esters, amides, acyl r]en\ratnfes and!or salts zhereof

as well as of corresp phar
mew starting materials and ‘methods for the pteparatmn
and application of these products, Said itiong are

primarily nseful as ora.!ly appllcabla dm:enr.:, natri- apd
chloriretic agents in order to reheve excessive waler and/
or €l Iy for in with

a5

45

5

ax

i3

ki

3,812,104
Patented May 21, 1974
2
DESCRIPTION OF THE PREFERRED
EMBODIMENTS
The aliphatic or liphatic radicals ioned for Ry,

R; and R, are hydrocarbon radicals, which may be sub-
stituted by functional groups and/or interrupted by hetero-
atoms, such 23 pitrogen, oxygen and/or sulfur atoms.
Such radicals are, for example, lower aliy?, e.p. metlyl,
ethyl, o or ipropyl, o-, i-, or sec. butyl, & or i-pentyl,
negpentyl, o-hexyl or n-hepty] lower alkenyl, e.g. vinyl,
allvl, methallyl or butenyl, lower alkynyl, e.g. propargyl,
mono- or k dkyi-low.
er alkyl or cycloalkmyl—lower alkyl with preferably 5 to
7 ring-carbon atems, 1 to 4 chain carbon atoms and op-
noua.l e.g up to 4, lower alkyl gmups, =8 cyclopmpyi,
23 thyl-cyclopropyl, cycl 1, 2- 00 3-
m:thyl«:yclopeuf.yl. 25- or 3.4 - ui.methyl—cyclopentyl,
1, 2-, 3- or 4-methyl-cyclobexyl, 2,3—, 2,4- of 3,5

T et ‘L_yiz’“s_,l ol
heptyl, cyclooctyl, 2- or 7—norhornanyl, 1- ot Z-deca.hydro-
npaphthyl; 1- or 2-cyclop , 2,4-cyclop 1, 2-
or 3-methyl-2-cyelop 1, 4,5 di hyl-2-cyel ¥l,
1-, 2 or 3-cycloh ,‘,2,5 lohexadienyl, 2-, 3- or 4~
methyl-1- or 2-cycloh 1, 2,4- or 3,5-dimethyl-1- or 2-
cyclobzxen'yi 2 46—tnmethyl Z.S{yclohaxadlenyl 1-, 2
yel G- dienyl, 2-cyclooctenyl or
2- norborn-s-eny!, as well 28 the correspcndmg cycloalkyl-
or cycloalkenyl-lower elky! groups in which the chain es-
pec:a]ly represents methy{. bt also ethy! o-, or i-propyl,
-, i- or sec. butyl; it contains in any of the posifions avail-
able for substitution one of the specific cycloalkyl or
cvcloalkeny! groups listed above, The term “lower,” re-
ferred to above and berema.fier in ccnnectmn with organic
or o Iy, defines such with up
to 7, p'referably up to 4, carbon atoms. Aliphatic radicals
that are sabstituted, e.g. by free or functionally converted
hydroxy, mercapto or carboxy groups and/for jaterrupted
by hetercatoms, e.g. one oxygen, suifur andfor nitrogen
atem, are represented, for example, by lower haloalicyl,
¢.g. 2-(chloro, broma or iodo}-ethyl, 3,3-difflucro- or -di-
chioropropyl, 3 33~mcb]oropropy1, 3. or 4-cl:]m'obuty],
44-0r 34 - L or 4.4,4-triff t + unsab-

stitated or halogenated Jower alkoxy- or a}k}rlthm-iownr.

alkyl, such as 2-ethoxyethyl, 3-methoxy-propyl, 2-ethyl
thic-ethyl, 2 - (2,2-dichloroethoxy }-ethyl, 2-(2-chloroeth-
oxy J-sthyl, 2-(2,2,2-trifluoroethylthio)-ethyl or 2-{2,2-di-
chloroethylthio }-ethyl; carbamyl-lower alkyl or N, N-di-
lower alkylcarbamyl-lower elkyl, such as carbamyl—meﬁr
vl, N,N-dimethytcarbamy!-methyl, 2-carbamyl-ethyl or 2-
N,N-diethylcarbamyl-ethyl; sec. or tert. amino-lower alkyl,
such as mono- or di-lower alkylamino-lower alkyl, lower
alkylencimino-lower alkyl, lower monoezo-, cxa- or -thia-
alkyleneimino-lower alkyl or N-lower alkyl-lower mono-
azaslkyleneimino-lower alkyl, e.g. 2-¢thylaminoethyl, 2-
dimethylamino-ethyl, 3 - diethylamino-propyl, 2-pyrrolidi-
noethyl, 2-piperidino-ethyl, 2-(4-methyl-piperazing)-ethyl
or Lmorpho]mo«ethyl, Sto 7 rmgmembered oxn-cyclu-
alkyl or ]! lkyl- or

lower alkyl, such 25 3 te‘u‘a.hydmfunrl, tetrahydrofuryl-2-
methyl, (2-methyl-tetrahydrofaryl-2)-methyl, 2,3-dihydro-
or tetrahydropyranyl-2-methyl,

R, and R; when taken together, may also represent
lower alkylene or alkenylene, e.g. 1,2-ethylene, 1,3-propyl-
ene, 1,4-butylene, 1,4- or 1,5-pentylene, 1,5-, 2,5- or 1,6-
hexylene or 2,6 - heptylens; 1.4 - but - 2 - enylene, 14
or 1,5 - pent - 2 - enylene, 1,5 - hex - 2 - enylens, 1,6-
hex - 3 - enylene or 2,6 - hept - 3 - enylene; lower mono-
aza-, -oxa- of -thisalkylene or N-lower alkyl-monoazs-
lower alkylene, e.g 3-aza-, 3-oxa- or 3-thia-pentylens-
(1,5}, 3-methyl- or 3 - ethyl ~ 3 - are-pentylene-(1,5),

hexylene-(1,6} or 4-aza- or oxa-heptylene-(2,6}. In

heartandk]dneydzs&ases,andmthe djunct
ment of bypertension.

the aliphatically substituted group
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formed, for le, by administering the ds of
B;—Is—na the invention within a ge]atm capsule to dogs, “or in the

two heteroatoms, e.g. nitrogen, oxygen and/or sulfur
atoms, are separated by at least 2 carbon atoms.

Ac araliphatic radical Ry, Ry and Ry preferably stands
for mono- or bicyclic carbocyclic aryl-lower alkyl ar aryl-
lower alkenyl, especially (mono- or di-Rg-phenyl)-lower
alkyl ar —a]kenv] but alse for mone- or bicyclic hetero-

-, oxa- o thiacyclic aryl-lower
a.lkyl or aryl Jower alkenyl in which the alkyl or alkeny!
moiety preferably has up to 4 chain carbon atems, and the
aromatic portion is unsubstituted or substituted by one
or more than one, preferably I or 2, substitnents selected,

for example, from lower alkyl, e.g. that meotioned above, ;

phenyl, free or functionally converted hydroxy or mer-
capto, such as lower alkoxy, lower alkylenedioxy, lower
atkylthio or halogeno, e.g. methoxy, ethoxy, p- or j-pro-
proxy¥ or -butoxy, meihylenedioxy, 1,1- or 1.2-thylene-
diexy, methyl- or ethylthie, fluoro, chloro or bromo;
(hydroxy or halogeno)-lower alkyl or -alkoxy, e.g. 2-
hydroxyethyl, trifluoromethyl or 2-hydroxyethoxy, nitro,
amino, especiatly dilower alkylamino, e.g. dimethylamino
or diethylamino, sulfemoyl, or free or functionally con-
veried carboxy, e.g. lower carbalkoxy, carbamoyl or
cyane. Preferred aryl-substituents By are hydrogen, lower
alkyl, hydroxy-lower alkyl, hydroxy, ) lower

10
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form of aqueous solutions or suspensions by stomach tube
to rats, in an oral di Tange between about 0.1 and
100 mg./kg./day, preferably between abount £.3 and SO
mg./kg./day, advantagecusly between about 1 and 5 mg./
kg./day. Simultapeously the test animals may receive
varicns salt loads enterally or pzrenterally, for example,
various amounts of subcutanecusly applied 0.9% saline,
ez 100 ml thereof per medium-sized dog (beagle).
Urine is th:n collected, e.g. at 2 hour mterva]s. with or
without ization, and 1ts ] ) um, potas»
sium and chloride ¢ and d with
that of the same untreated or saline-treated animals. Be-
sides the above-mentioned utility, the compounds of the
invention can also be used as fntermediates in the p

tion of other valuable products, primarily of pharma-
cologicaily active compounds.

Preferred are those compounds of Formula I in which
R, is lower alkyl, lower alkenyl, cycloalkyl, cycloalkenyl.
cycloalkyl-alkyl, cycloalkenyl-alkyl, oxa-cycloalky! or cy-
cloalkenyl, oxacycloalkyl- or -cycloalkenyl-lower alkyl,
with 5 to 7 ring-carbon and I to 4 chain carbon atoms,
lower flucro- or chloroalkyl, Jower alkoxy- or alkylthio-
lower atkyl, lower flucro- or chlama.lkoxy- or -alkylth.no—
Iower alkyl, di-tower alkyl

alkoxy, lower slkyhnercapm, hydroxy lower alkoxy, lmlo-
geno, trifluoromethyl, nitro, amino, di-lower alkylamin
carboxy and/cr lower mrbalkoxy Unsubstituted ca.rbo-
cyclic aralkyl or aralkenyl radicals are exemplified by
benzyl, 1- or 2-phenylethyl, 1-, 2- or 3-phenyl-propyl,
2-phenyl-2-propyl, 1-, Z-, 3- ar 4-phenyl-butyl, 1- or 2-
phenyl-2-butyl, styryl or cinnamyl, In ihe comesponding
heterocyclic aralkyl or araikenyl radicals aryl is prefer-
ably monocyclic monoaza-, -oxa- or -thiacyclic aryl, e.g.
2-, 3. o1 4—pyridy}, 2- or 3-furyl or -thienyl, buf alse 5-
(1 2 oxamlyl} (1,3 oxazoiyl), 2 (1 ! Lhinz.olyl),
or 2-b
are also partiaily hydrogenated, preferably bi- or tricyclic
ary] radicals, bound at the aliphatic portion, such as I«
cr 1‘.1.11:1#.'131:;'11 1- or 2-(1,2,34-tetrat hihyly or

30
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lower alkyl, R; and R, are hydrog:n, lower ajkyI or
{mono- or di-Re-phenyl)-slkyl with 1 to 4 chain carbon
atoms, Ry Is chloro and B; is mono- or di-Re-pheay! or un-
substituted or lower afkyl-substituted monocyclic mono-
aza-, oxa- or -thiacyclic aryl, preferably pyridyl, furyl or
thienyl, or especially those compmmds of Formula I, in
which R:-R; have the meaning given in this paragraph and
R; i {mopo- or di-Ry-phenyl}-alkyl or unsubstituted or
lower alkyi-substitufed monocyclic monoaza-, -oxa- or
-thiacyclic arylalkyl with 1 to 4 chain carbon atoms, or
lower slkancyl derivatives of compounds containig a
primaty or secondary amino group, or lower alkyl esters,
the amide, mono- or di-lower-alkylamides, (hydroxy or
lower alkoxy)-lower alkyl esters or amides, (amino, meno-
or d;-low;:o a]kylanuno}-lw:r alkyl esters or amides,

9-fluorenyt.

The radical Ry preferably stands for mono- or bicyclic.
carbocyclic or heterocyclic aryl, e.g. that mentlonad for
the above araliphaztic radicals. It

are separated by at least 2
carbon a2toms, the alkali metal, alkaline earth metal or
ammonium salts of said anthranilic acids, or acid addition

mono- or di-Re-phenyl, in which R4 has the meaning
given above,

Esters and amides of the compounds of Formula I are
particniarly Iower alky! esters, the amide, mono- or di-
loweralkylamides, (bydroxy or lower alkoxy)-lower alkyl
esters or amides, {amine, mono- or di-lower alkylaming)-
lower alkyl esters or amides, wherein two heteroatoms are
separated by at least 2, preferably 2 or 3, carbon atoms,
e.g. the pethyl, ethyl, n- or i-propyl or -butyl ester, the
amide, mono- or dimethylamide, diethylamide or i-propyl-
amide, the 2 - (hydroxy or methoxy)-ethyl ester or amide,
2-{amino, mono- or dimethylamino)-ethyl ester or amide
or 3-dimethylamino-propyl ester or amide, or aralkyl
esters, such as (Rg-phenyl)-lower alkyl, e.g. benzyi, 1-
or 2-phenethyl esters..

The acyl derivatives are preferably those of lower al-
kancic acids, such as acetic, propionic, butyric or pivalic
acid, but also of lower alkenoic acids, such as acrylic or
met.ham'ylu: acid, or of Rd—p‘henyl lowzr a.lka.now or
~alkenoic acids, such as b

&5

80

é5

&]ts of basic compounds.
peciaily valuable are the compounds of Formula TI
Ru—N0iE CocH
4, /

—CHs—87

4

in which each of Ry and Ry, is phenyl, mono- or dilower
alkylphenyl, lower hydroxyalkylpheny!, mooo- or dihy-
droxyphenyl, lower .alkylhydroxyphenyl, mopo- or di-
mercaptoghy], meno~- or rI1 Tower a]koxyph:nyl, Tower
¥ axyphenyl, lower hydroxy rphen ;,mono-

ar di-l alkylthiophenyl, mono- or di-hal
tnﬂuurumethylph:ny}, mtmpheny] mono- or dummo—

Jower alk

phenyl, dllobwoer alk

phenyl, carboxyphenyl, lower carbalkoxyphenyl, pyridyl,
lIower alkylpyridyl, furyl, lower alkylfuryl, thienyl, lower
alk;;drhhmyl tetrahydroﬂ.lryl lower alkyltetrahydrofary?,

acid. The acyl group therein is preferab!y amched to a
primary, but also a secondary amino group and/or a free
hydroxy or mercapto group.

The compounds of the invention exhibit valnable phar-
macological properties. Primarily they show diuretic, natri-
and chloriuretic activity with Tapid onset of action, high
urine but low potassium excretion levels. 'I‘his can be
demonstrated in animel tests using, for

. or lower alkyldihydropyranyl, and eack

(hydroxy of lower alkoxy)-lower alkyl esters or ami:;
(amino, mono-ordl lower aJkyIammo)lowernl]qles‘m
or amides, two h d by at
least2wbonamma,theallahmem,aﬂmhmeaﬂh
metal. ammomummmd addition salis thereof.

ds of Formula 11, in which

e.g. rats or dogs, as test objects, Such tests can be Per- 75 R:; is phenyl, 2- fm:vl, z—ﬂnenyl, z—wuuhydrofuryl. 2-meih-
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yl-2-tetrahydrofuryl or 2,3-dihydro-2-pyranyl, each of Rg

and Ry is hydrogen or acetyl and Fj is phenyl, mono-

or dimethylphenyl, 2-hydroxyethyiphenyl, mono- or di-

hydroxyphenyl, methyl-hydroxyphenyl, mercaptophenyl,
or Y e ot

moBo- yphenyl, y-hydrox phenyl, 2-
Bydroxyethoxypheny!, fluorophenyl, chlarophenyl, trifive-
‘e ey, it onlicns?, mono- oF diemingphenyl di-
: plicuyl, SarboxIpheny,

phenyl or carbetk phenyl, the melh,_r} or

ethyl ester, 3-dimethylami tamide, the sodium,

potassivm or 2-hydroxyethylammoninm salts of the car-
bonylic acids or the hydrochlorides of the mone- or di-
amino or dimethylamino compounds.

6
‘The above process is carried out according to standard
methods, in the presence or absence of diluents, prefer-
ably such as are ipert to the reagents and are solvents
théreof, of catalysts, condensing agents and/or inert at-
mospheres, at 1ow temperatures, room temperatore or ad-

" ventageously elevated lemperatures, at atmospheric or

superatmospheric pressare.

In ihe zbove. reaction the amine reagent is advanta-
geously used in sxosss, in oider w0 weuirplize any gen-
erated acid. Tt may, however, alse be used in ~guivalent
amounts apd in the presence of diher condensing agenis
such as inorganic or organic bases, e.g. alkali metal car-
booates or bicarbonates or tertiary nitrogen bases, for

le tri-lower alkylamines, N,N-dimethyl-aniline or

Most preferred are the N-furfuryl-5-pheny 1-4
chloro-anthranilic acid and the N—furfu.r)rI-S-(pydmxy- or
aminophenylsulfamyl }~4chioro-anthranilic acldland their
sodinm salts or the hydrochlioride of the benyl
compounds which, when given to dogs at oral d0§a b‘e-
tween about 0.3 end 5 mg./kg./day, exhibit high diuvretic,
gatri- and chloriuretic effects. Of these compounds the
N - furforyl - 5 - (2 - aminophenylsutfamyl)~4-chl ;
thranilic acid, its sodium salt or hydrochloride, exhibit
outstanding diuretic and saluretic-effects at an even Jower
and parrower dosage range.

The npounds of the i are prepared socord-
ing to hods in th Tves kmown. Ad ity they
are obtained by converting ih a compoimd of the For-
mula TH

R;—1|qo, ] COCH

B am

in which X stands for 2 group capable of being converted
into the amino groop

Br—N—FR1

an ester, halide, amide, hydrazide, acyl derivative or salt
thereof, X into

BrN—Fs

and hydrolyzing amy resuiting amide of hydmnde differ-
ent from such defined above and, if desired, co’n\remng
any resuiting d into h mp of the
invention, L

Any ester, amide, hydrazide or acyl derivative used as
starting malerial may be such as described abavp for the
final products. Generally, the amides or hydrazides used
a3 starting material may be N-unsubstitmted or N-subs_h-

26

a0

35

40

45

pytidine, . .

Any resulting amide or hydrazide can be hydrolyzed
in the usual manner, for example, with the use of & base,
e.g. an aqueous alkali or alkaline earth metal hydroxide,
or a quaternary jum hydroxide, The compounds of
the invention so may be co d into each
other according to known methods. For example, result-
ing compounds, in which R; and/or Ry stands for hy-
drogen, may be reacted with a reactive ester of & corre-
sponding sleohol, for example that of a hydrchalic_ot
sulfonic acid. Resulting compounds with a hydroxy, prim.
or sec. amino group may be acylated, for example, wl_ﬂz
& reactive functional derivative of a corresponding acid,
such zs a halide or anbydride thereof, eg., thicnyl or
acetyl chloride or acetanhydride, resulting acyl ‘_iemra.—
tives or esters may be hydrolyzed, for example, with Ihe
use of acidic or alkaline hydrolyzing agents, resulting
esters may be transesterified or reacted with oorrespom_‘l»
ing amines or resulting acids esterified or amidated in
known manner. .

The compounds of the invention are obtained in the
free form or in the form of their salts, depending on the
conditions tmder which the process is carried out, the
salts are also included in the preseat invention. These are
perticularly derived from the free acids and therapeutical-
1y useful inorganic or organic bases, mima.rﬂy_ihe alkali
metal, alkafine earth metal, c.g. sodium, potassium, mag-
nesinm or calcium salts, or jum salts derived from
ammonia or amines, such as those corresponding to the
amine group

potend

RrfRe

¢.g., mono-, di- or tri-lower alkylamines, cyck:afkyl—

amines, -cycloalkyl-lower alkylamines or -aralk nin

mized amines or tertiary nitrogen bases, such as pyndme,

coflidine or Intidine, Resulting componnds that contain

basicgmups,e.g.amincgroups,mayahoicmacfzﬁ
Iy nsecl

tuted, for example, by one or more than one aliph
araliphatic or aromatic radical, e.g., any of those de-
scribed above. . .

The group X, capable of being converted into

1
R—#—Re

is p biy a hal atom, ad Iy flucro or
chioro, but alse primary amino or aa imino group, form-
ing after reduction {of the corresponding Schni_f's bas_e)
the group R;—NH—. The siarting maierlal,_ in which
X stands for halogeno, is reacted with the amine

R,—NH—Rg3,

that in whick X stands for —NHj, is reacted with a reac-
tive ester of the alcohol R,—OFH, ¢.8- a_mch of 2 hydr_u-
halic or sulfonic acid, e.g. hydrochleric, hydrobromic,
bydriodic, methane-, ethane-, benzene- or g-tolue_nesu]-
fonic acid, whereas that starting material, in which X
stands for said imino group, is subjected to hydrogena-
tion, for example, with the use of catalytically activated
or nascent hydrogen.

&0

70

ddition salts, preferably such of ther i
acids, such s mineral acids, e.g. hydrochloric, hydro-
bromic, sulfuric, phosphoric, nitric or perchloric acid;
aliphatic or aromatic carboxylic or sulfonic acids, e.g.
formic, acetic, propicnic, succinic, glycollic, lactic, malic,
tartaric, citric, ascorbic, maleic, hydroxymaleic, pyrorace-
mic, ph P ic, 4-aminobenznic, anth
PR

J
y M PP A 3 -

e et solonis. othanemifozis, ydroxyet
anesulfoni ethyl 1foni hel 1. 'm}c'
1 foni hthal dfonic and sulfanilic acid;

methionine, tryptophane, lysine and arginine.

The investion further includes any variant of the pres-
ent process in which an intermediate product obtainabl
atanystagcoftthmcasismdasstarﬁngmawml
and any remaining steps are carried ont, or the process
js discontinued at any stage thereof, or in which the
stafting materials are formed under the reaction condi-
tions, or in which the reaction components are used n
the form of their salts, Mainly those starting materials
should be nsed in the reactions of the invention that lead
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to the formation of those compounds indicated above as
being especially valuable,

The starting material is new and, therefore, a forther
object of the present invention, It can be prepared ac-
cording 0 known methods, for e, a cor dii
2,4-djhalo-benzoic acid' is reacted with chlorosulfonic
ecid in order to vield the 2,4-gihalo-S-chierosulfonyl-
benzoic acid. The latter, or z functional derivative there-
of, is then reacted with the amine R—NH—R; in order
1 cbtain the compounds of Formula IIT in whick X
stands for halogeno, or functional derivatives thersof.
The latter, e.g. the esters, halides, amides or hydrarides,
may also be prepared from the acids of Formula IT by
conveptional methods. The resulting 2.4-dibalo-S-sul-
famyi-benzoic acids may be reacted with ammonia in
order to obtain the starting material in which X repre-
seats NHy, which further may be reacted with & corre-
sponding aldehyde or ketone, in order to obtzin the start-
ing material in which X stands for an imino group.

The phar logically active ds of the in-
vention are useful in the manvfacture of pharmaceutical
compositions containing zn effective amount thereof in

P P with By itable for

con or
either enteral or parenteral application, Preferred are
tablets and gelatin capsules comprising the active in-
gredient together with €2} diluents, e.g, lactose, dextrose,
itol, sorbitol, cellulose and/or glycine, (b)
lubricants, e.g. silica, talcum, stearic acid, its magnesium
or calcium salt and/or polyethyleneglycol, for tablets
also {c) bind e.g. i tnmi: silicate,
starch paste, gelatin, fr th hylcelluk sodi-

8

The starting material is prepared as follows: To 250 g.
chlorosuifonic acid 50 g. 24-dichlero-benzoic ecid are
added portion-wise at room temperature while stirring.
The solution obtained is heated to about 180° and stirred
for 3 hours. Afier cooling to room temperature, it is
poured onto ice, the mixture filtered, the residue washed
with water, and dissolved in 400 mi. ethyl acetate. The
solution js dried, filtered, evaporated, and the residue
triturated with hezane, to yield the 2.4-dichloro-5-chloro-
sulfonyl-benzoic acid.

The mixtare of 5.8 g. thereof, 7.5 g. aniline and 50 ml.
ethy! acefate is stirred for 4 hours at room temperature.
It is then filfered and the residue washed with ethyl
acetatz, The filtrate is evaporated in vacwo and the resi-
due triturated with 2 W hydrochloric acid. The ags
soluticn is decanted cff and the precipitate dissolved in
160 ml. 10% P ium carb ‘The soluti
is filtered to yicld residoe A. The fiftrate is extracted with
diethyl ether and the aqueows layer acidified with hydro-
chloric acid. The precipitate formed is fltered off, washed
with water and llized from aguecus ethanol to
yield the 2,4-dichloro-S-pb b ic  acid
melting at 211-213°. Residue A is also recrystallized
from aqueous ethanol to yield the 2,4-dichlore-5-phenyl-
sulfamyl-benzoic acid phenylamide melting at 173-175°.

Example 2
The mixture of 3.0 g N-furfuryl-5-phenylsulfamyl-4-
.

hranilic acid phenylamide, 30 ml. 2 N-aqgy
sodium hydroxide, 10 ml, water end 10 ml. 2-methoxy-
hanol is refl

um csrboxymethylcellulose and/or polyvinyl-pyrrolidone,
if desired, {d) disintegrants, e.g. slarches, agar, alginic
acid or its sodivm sait, enzymes of the binders or effer-
vescent mixtures and/or {e) adsorbemis, colorants,
flavors and s, Injectabl positions are pref-
erably aqueons isotonic solutions or suspensions, and sup-
positories are ad fatty Isions or susp
sions, They may be sterilized and/or contain adjuvan
such as pra_mrvin;. stabilizing, wetting or emulsifying
ing the os-

agents, sal P salts for T

motic pressure and/or buffers. They may also contain
other therapevtically valuable substances. Said pharma-
ceatical compositions are prepared according to conven-
tional mixing, granulating or coating methods respec-
tively and contain about 0.1 to 75%, preferably about
1 to 50% of the active ingredient.

The following exampies illustrating the invention are
not to be construed as being Hmitations thereon, Tem-
peratures are given in.degrees centigrade and all parts
wherever given are parts by weight.

Example 1

The mixture of 24 g 24-dichloro-S-phenylsulfamyi-
benzoic acid, 10 mi. 2-ethory-ethanol and 2.7 g. furfuryl-
antine is refluxed for 4 hours onder nitrogen, After coole
ing to room tempersture it is poured into SO ml. 2 N-
hydrochloric acid. The supernatant liquid is d d off

50

i for 3 hours under nitrogen and al-
lowed to stand at room temperature overnight. It is
poured into 60 ml. 2 N-hydrochloric acid, the precipi
formed filtered off, washed with water and dissolved in
35 ml. 10% aqueons potassiem carbonate. The solution
is extracted with ethyl acetate, the aquecus Iayer sepa-
rated and acidified with b hioric acid. The precipi
farmed is filtered off, recrystallized from aquecus ethanc!
to yield the N-furfuryl-5-phenylsulfamyl - 4 - chloro-
anthranilic acid melting at 212-214"° with decomposition;
it is identical with the d chbtained ding -to
Example 1.

The starting ial is prepared as follows: The mix-
ture of 6.0 g. 2,4-dichloro-5-phenylsulfamyl-benzoic acid
phenylamide, 5.6 g. furfurylamine and 20 ml 2-methoxy-
ethanol iz refluxed for 4 hours under nitrogen and
allowed to stand cvernight at room temperature, It is
poured into 100 ml. 2 N-hydrochloric acid, the precipitate
formed filtered off and the residve dissclved in diethyl
cther. The solution is washed with 0.5 N-hydrochloric
acid, with 10% aqueous potessium carbonate and water,
dried, filtered and evaporated in vacuo, to yield the N-
furfuryl-5-phenylsulfamyl - 4 - chloro - anthranilic acid
phenylamide melting at 114-1317*.

and the residue dissolved m S0 mi. 2 N aqg d

45
Example 3
Substituting i Example 1 the furfurylamine by the
d of beazylamice and performing the
60 as shown therein, the N - benzyl - 5 - phenyl-

hydroxide, The solution is extracted twice with diethyl
ether and acidified with hydrochloric acid, The precipi-
tate formed is filtered off and recrystallized from ethanol
to yield the N-furfuryl-5-phenylsulfamyl-4-chicro-an-
thranilic acid of the formula

ENO:S COO0H

U Mg

melting at 210-212° {dec.).

[}

75

suifamyl-d4-chloroanthranilic acid of the formula

CO0H

0D

is obtained, M.P. 226-228° (from agueous ethano}).
Example 4

The mixtare of 3.1 g 24-dichloro-5-(4-methyl-phenyl-
sulfamyl)-benzoic acid, 3.4 g furfurylamine and 10 mi.
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2-methoxyethano] is refluxed for 4 hours uader pitrogen.
Aflter cooling to room temperature, it is treated with 2
N-hydrochloric acid, the precipitate formed separated
and dissolved in 2 W-agueous sodium hydroxide. The
solution is extracted with diethyl ether, the aqueous layer
separa.ted and acidified with hydrochloric acid. The pre-

igitare formed is filtered off and recrystallized from
aquecus cthar 10 yiekd ine N-furfurvlAchlorg - § - {(4-
methyl- phenylsu‘liamyl) -antbranilic acic .f the formuia

NEHOE COOH

SUBVE

melting at 218-220.

The starting material is prepared as follows: To the
solution of 5.8 g 2.4-dichloro-5-chlorosulfonyl-benzoic
acid in 50 ml ethyl acetate, 8.5 g. p-toluidine are added
while stirring, followed by 100 ml ethyl acetate. The
mixture is stirred at room temperature for 2 hours and
refluxed for 2 hours while stirring. After cooling it is

(2}

1o

20

1¢
hydrochloric acid and the precipitate formed recrystal-
lized from agqueons ethanol to yield the N-furforyl-4-

chloro-5-{ 4-acetylamino-phenyisuifamyl)-anthranilic acid
of the formula
NHC:S COOH
o) IJ
CH— ST
Y e

meiting at 248° with decomposition:

‘The starting material is prepared as follows: To the
solution of 5.8 g. 24-dichloro-5-chicrosnlfonyl-benroic
acid in 50 ml. ethy! acetate, 12.0 g. 4-amino-acetanilide
are added, followed by S0 ml ethyl acetate. The mixture
is stirred for 2 hours at reom temperature and refluxed
for 2 hours while stirting. After cooling to room tempera-
ture it is filtered, the residue (A} washed with ethyl ace-
taie and the filirate evaporated in vacno. The residue (B)
is triturated with water and 10 ml concentrated hydro-
chloric acid, filtered off, washed with water and dried. The

filtered, the residue washed with ethyl acelate and the 25 combined residues {{A) and (B) are dissolvegl in 60 ml,
filtrate evaporated fz vacwo. The residue is treated with 1% agqueous potassium carbo_naﬁe, the squl:ron wyashed
10 ml. concentrated hydmchlcnc acid and extracted with with diethy? ether, acidified with bydrochicl:u: acid, the
ethyl acetate, The organic layer is separated, extracted precipitate formed filtered off and washed with water to
with 10% aqueous po!z.ssmm carbonate and the BqUEOTS led the 2,4-dichloro-3-(4-acetyl -phenylsulfamyl)-
solution acidified with hydrochloric acid. The p 30 ic acid melting at about 1507,
formed is fliered off, washed with waler and rem'stal-
Yzed from aqueouns ethanol to yield the 2441&[0;3—25— Example 7
-phenylsalfamyl}-bengoic acid melting at —
é‘iu;r?.ethyl pheeyls ¥ £ The mixtare of 5.3 g. 2,4-dichloro-5-{4-aminc-phenyl-
Hxemple 3 B ine iad 15 . 2 metbonacimail i efosca fo 4 hours
. . . © mine and 15 3 is refluxed for 4 hours
According to the method shown in the previous exam- under nitrogen and evaporated in vacuo. To the residue
Ples the compounds of Formula I, Ry=furfuryl, 30 ml. 2 N-hydrochloric acid are added and the precipitate
Ry=R,=H, formed filtered off. It is triturated with 40 ml water at
40 room temperature, filtered off, washed with a small
Ry==Cl, E-Ilrl listed below, are prepared from equivalent amount of ice cold water and diethyl ether and recrys-
the corresponding starting materials of  tallized from aquecus ethanol to yield the N-furfuryl-4-
Formula ]11, Ry;=X=Cl: chloro-5-(4-amino-phenylsulfamyl) - anthranilic acid hy-
drochloride of the formula
45
WP Sl BLP.start-
product, Wm; COOH
1 208-200 224-298
207908 22 50 O/ /U
201503 165-170 N
1 ne-as loo-102 .
% 230252 214915 . VHCH,
1239
-5
1aee1% [l ]
e HEIE  meltng at abouw 230°,
B li'tﬂ—ms The starting material is prepared as fo!]ows‘ The m.lx
tore of 7.1 g 2,4-dichloro-5-(4-a phenylsul-
--- &CH;CON—CeH, 282 B4E-247 famy!}-benzoic acid (of Example 6) and 60 mi. 2 N-agque-
clz‘a. 60 ous sodiem hydroxide is refiuxed for 90 minutes. After
cogling to room temperature it is acidified with concen-
Boooorro o SOHINE- O ik " trated hydrochloric acid, the precipitate formed fitered
¢ Decomposition. off, the residue taken up in ethanol, the solution filiered
and evaporated in vacwo, to vield the 24—&1(:11]01’0—544—
a5 Isulfamyl)-b ic acid b hloride, meit-
All compounds were recrystallized from aquecus ethenol. ing at 185° with decomposition,
Example 6 Ezample 8
The mixture of 4.0 g 2,4-dichloro-5-(4-acetylaming~ )
phenylsulfamyl)-benzoic amd, 3.9 g furfurylamine and 7p The: m:xtum of 6.5 g 2,4—d1ch10ro-5—pheny_lsn.1fnm3f1-
10 ml. z-methuxy-ethanol is refluxed for 4 hours-ander benzoic ecid, 8.0 g. teiral:ydrofuryl-z-methylamme and 30
nitrogen. After cooling it is treated with 2 N-bydrochloric ml. 2-methoxy-ethanol is reflaxed for 4 hours under nitro-
acid, the residue formed separated and dissolved in 2 N~ gen. After cooling to room temperature, n is poured mto
agueous sodium hydroxide. The sofution is extracted with 180 mi. 2 M-hydrochloric acid, the p
diethyl ether, the aqueous layer separated, acidified with 75 ground in a mortar, filtered, washed with water and fe-
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crystaltized several fimes from agueous sthancl fo yield
the N - (tetrahydroﬁ:ryl-l-methyl)Mhicro-S-pheny]sul-
famyl-anthranilic acid of the form
NEO:S COGH

S

melting at 238-239°,
Example 9
The mixture of 3.5 g. 2,4-dichlore-5-phenyisulfamyl-
benzoic acid, 4.6 g. (2-methyl-tetrahydrofuryi-2 }-methyl-
amine and 10 ml 2-methoxy-ethanol i refuxed for 4
hours under nitrogen and stirred overnight at room tem-
perature. Hereupes it is poured into 80 ml 2 N-hydro-
chloric acid, the residue separated and dissolved in 2 N-
aquecus sodium hydroxide, The solution is washed with
dlethyl ether, filtered and acidified with concentrated hy-
hloric acid. The precipi formed is filiered off and
recrysialiized from equecus etharnol, to yield the N-(2-
melhyl-metmhydmf‘aryl»z—meﬂlyijmm 5 - phenylsul-
famyl-aathranilic acid of the formula
NHO8 CO0E

IPiss

melling at 207-208*.
‘Example 10

The mixture of 6.5 g. 2,4-dichloro-5-phenylsulfamyl-
benzoic acid, 9.05 g. 2,3—dih)rdro~pyranyI~2 -methylamine
and 30 ml. Z-methoxy-ethanol is refluxed for 4 hours
under nitrogen. After cocling to room lemperature it is
poured into 180 ml. 2 N-hydrochioric acid, the precipitate
formed filtered off, washed with water and recrystallized
from aqueous ethanol, to yield the N-(2,3-dibydro-pyr-
any}-2-methyl}-4-chloro-5-phenyisulfamyl-benzoic acid of
the formula

HHOS CCOE

U L0

melting at 115-117° with decomposition.
Example 11

The mixture of §1.4 g. N-furfuryi-4-chlore-5-phenylsul-
famyl-anihrenilic acid {Example 1), 110 mi. 2 N agqw-
ous sodiom bydroxide and 100 ml. water is beated to
about 50 to 60° until dissolution occurs. The solution is
filtered, the filirate cooled, seeded with a few crystals of
previously d sodium salt, ang allowed to stand in
the refri The precipi formed is filtered off,
washed with a small amount of ice water and dissolved in
100 ml. isepropanol at 60°, The solution obtained is slow-
ly cocled and fisally kept in the refrigerator. The precl;n—
tate formed js filtered off, triturated with 75 ml. cold iso-
propanol, filtered again and dried to yneld the sodiom salt

of the N - furfuryl-4-chlore-5-phenylsulfamyl-anthranilic
acid, melting at 244 to 246° with decomposition.
Example 12

The mixture of 2.0 g N-benzy-4-chioro-S-phenyl-
suifamyi-anthranilic acid, 2 ml. acetic acid anhydride and
8 ml. pyridine is heated at the steam bath for # hour,
cooled and poured into water. The mixture is slightly
acidified with concentrated hydrochloric acid, the pre-
cipitate formed filtered off and dissolved in ethanol. To
the soiution, water and a few drops bydrochloric acid
are added, the precipitate formed filtered off and again

10
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12
recrystaliized from equecus ethanol to yield the N N‘
bisacetyl - N - benzyl - 4 - chlore - 5 - phenylsulfamyl-
anthranilic acid of the formala

melting at 206-208°.
Example 13

The mixiure of 113.3 g. 2,4-dichloto-5-phenyisnlfamyl-
benzoic acid, 500 m!. 2-methoxy-ethanol and 1260 g.
furfurylamine is stirred and refluzed under mitrogen for
4 hours. The cold mixture is then slowly poured into 2.5
liters 2 N hydrochloric acid while stirring. The precipitate
formed is filtered off, washed with water and dissolved
in 1 Niter 2 N aqueous sodium hydroxide. The dark solu-
tion obtained is extracted three times with 125 ml. meth-
yl:ne chloride each and the aqueous layer cnreful.{y acidi-

fied with concentrated h hloric acid. Th
formed is filtered off, dissolved in 1 liter cthancl the
solution decolorized with charcoal, filtered hot, the ﬁltrate
combined with 1 liter hot water and, upon cocling to
15°, the N-farfuryl-4-chloro-S-phenyisulfamyl-anthranilic
acid {Example 1) crystallizss. Tt is filtered off and dried;
it meits at about 206>, which meling point can be raised
to 208-210" by anolber recrystallization.

The starting material is prepared as follows: The mix-
ture of 150 g. 2,4-dichloro-benzoic acid and 600 g, chio-
rosulfonic acid is beated to 150-155* for 3 hours while
stirring. Thereupon, 223 g, chiorosulforic acid are dis-
tiiled off in vacwo and the cold residue poured into a mix-
ture of 1.65 kg. ice and 125 mi, water. The precipitate
formed is filtered off, washed with cold water, dissolved
tn 80D ml. ethyi acetate, the solution dried, filtered, and
the filtrate dlluwd with 600 mi. ethy[ aoetate. To the
solution ob the
sulfonyl-benzoic acid}, cooled in 2 wa.ter bath, the mix-
ture of 216 g. aniline and 220 ml. ethy! acetate is added
at such rate that the temperafure stays below 30°. The
mixtare is stirred for 4 hours at 25-30°, whereupon 4
g. charcosl are added, It is then ﬁltemd, the residue
washed with 125 ml cthyl acetate, the filirate washed
first wih 450 ml. 3 N hydrochloric acid, thez wih 550
ml, water, and finally extracted with 700 ml. 7% aquecus
sodium mbona.u The agnecus extract is separated, care-
fully acidified with concentrated hydrochloric acid and
the precipitate formed filtered off and dried art 5% dn

vacuo, 1o yield the 2.4-dichl -5-phenylsulfamyl-b i
acid melting at 212-216°.
Example 14
The mi of equival of 2,4dickioro-3-
(2,3-dihydro-6-thi; hthylsulfamyl)-b i md and
0.5 ml. t damine in 1 mi, 2-methoxy-ethano! is heated

for 4 hours to 130°. After cooling, 5 ml. 2 N hydrochleric
acid and § mi. water are added, the precipitate formed
filtered off, w:shed wuh _water and triturated with 2 N
The aikali Iution is fil-
terer] the filtrate acidified with hydrochloric acid, the
precipitate formed filtered off, washed with water and
dried, 1o vield the N-benzy]—khloro—i 12,3-dihydro-6-
thianaphthylsulfamyl }-anthranilic acid of the formula

NHO.S COOH

U 00

meliing at 150° with decomposition,

-

<32
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The siarting material is prepared as follows: To the
solution of 1.9 g. é-amine-2,3-dibydro-thianaphthene in
25 mi. ethyl acetate and 3 ml pyridine, 2.9 g. 2,4-di-
chioro-5-chlorosulfonylbenzoic acid are added siowly
while stirring. The mixture is stirred for 3 hours at reom
temperatare and allowed to stand overnight. It is made
stropgly acidic with hydrochlnnc acid, extracted with
ethyl aeir ~* meashed with water, rlrled ami
evaporaied m vacto. The residue i5 toriu w = 1 W
Je, the solution filtered and the

filtrate acidified. Tb: precipitate formed is filtered off
and recrystallized first from aqueous ethanol and finally
from melhanol. to yield the 2,4«dichloro-5 {2,3-dihydro-

thylsulfamy] -t acid,

Example 15

The mixture of 3.6 g 2,4-dichloro-5-(N-methyl-N-
phenylsulfamyl)-benzoic acid, 3.9 g. furforylamine and
10 ml. ;Hner.hmy\ethmol 1s mﬂuxed for 4 hours under
nitrogen, After cooling, it is poured into 50 ml. 2 N hy-
drochloric acid, the precipitate formed filiered off, washed
with water and heated with 50 ml. 2 N aqueous sodium
hydroxide. To the suspension obtained, water and dicthyl
ether are added until 2 clear layers are formed. The
aqueons layer is sepnrated, washed with dnethyl ether and
acidified with hydrochloric acid. The itate formed is
filtered off a.nd recrystallized from aqueous ethanel, o
yield the N-forfuryl-4-chloro-3-(N-methyl-N-phenylsul-
famyl) -acthraniic acid of the formula

COOH

@WCQU

melting &t 171-172°,

Iu the analogous manrer, the N-benzyl-4-chioro-5-(N-
methyl-N-phenylsulfamyl j-anthranilic acid is obtained;
M.P. 164-166°,

‘The starting material is prepared as fo!lows To me

20

14
Example 17

The mixtere of equivalent amounts of 2,4-dichloro-5-
phcny!sulfamyl»henmic acid and 9.7 g N-methyl-benzyl-
amine in 20 ml. 2-methoxy-eﬂ|anol is refluxed for 4 hoois
under nifrogen. After cooling, it is poured info 100 ml
2 N-hydrochloric acid, the p ,' fcrmcdﬁltcreduﬁ.
washed with water and dissolved in 2 N
bydroxida. The mixture is extracted with dxethyl ether,
the aguecus iayer =@paraied and acidified with comcen-
trated hydrochloric acid. The precipitate formed is filtered
off and recrystatlized from agueous ethancl, to yield the
N-methyl-N-benzyl-d-chioro-5-phenylsulfamyi-anthranilic
acid of the formula

NHOS8

U0

meliing at 183-184° with decomposition.

Example 18
The mixture of 3 g N-methyl-N-benzyl - 4 - chioro-
anilic acid (E le 17), 12 ml

p}'ndme and 3 ml. acetic acid anhydride is heated at the
stearn bath for 1 hour while stirring. After cocling, it is
poured into 120 ml water, the mixture acidified with
comcentrated hydrochloric acid and the precipitate formed
filtered off. The residue is dissolved in the minjmom
amount of hot ethanol, the solution filtered and allowed
to cool o room p e The p i formed is
filtered off and washed with aqueous ethanof to yield the
N-methyl-N-benzyl-4-ctloro - 5 - (N-acetyl-N-phenylsul-
famyl}-anthranilic acid of the formula

CHy—C0,
\NOaS COCH

U AL

solution of 11.6 g 2,4-dichl 5-chk
acid in 100 ml. ethyl acetate, 17.1 g. N-methyl-aniline
are added slowly, and the mixture is mrred at room tem-
perature for 4 hours. It is then fiitered, the filtrate evap-
orated in vacuo and the residue taken mp in water amd
20 ml. hleric acid. The mi is ex-
tracted with ethyl aeetate, the extract washed with water
and shzken with 10% aqueous potassium carbonate. The
agueous layer is separated, acidified with concentrated
bydrochloric acid, the precipitate fermed filtered off and
recrystallized from aqueons ethanol to yield the 2,4-di-
chlore - § - (N-methyl-N-phenylsulfamy!)-benzoic aad
melting at 170-171°.

Ezample 16

The mixture of 3 g. N-benzyl-4-chloro-5-{ N-methyl-N-
phenylsuifamy]}-anthranilic acid (Example 15), 12 ml
pyridine and 3 ml. scetic acid anhydride is heated at the
steam bath for T hour while stirring. After cooling, it is
poured into 120 ml. water, the mixture acidified with con-
centrated hydrochloric acid, the precipitate collected and
recrystallized from aqueous methanol to yield the N-acet-
y1-M-benzyl-4-chioro - § - (N-methyl-N-phenylsuifamyl}-
anthranilic acid of the formula

.
NS,
COOH
Cl- -N—CH;-
(‘IO—CHJ

meiting at 176-177° with decomposition.

o
@

70

Hing at 191-192" with decomposition,
Example 19

Preparation of 10,000 tablets each contsining 50.0 mg-
of the active ingredient:

Formula: G.
Sodium ¥ furfuryl 4 - chioro-5-phenylsul-
famyl-antt te 500.00
Lactoss 1,706.00
Coin starch | 20.00
Polyethylene glycol 6,000 ceemmrcmeeeeen 5000
Talcum powder o cmecmecmeeeeeeeeeee 90.00
fum stearate 24.00

Purified water q.5.

Procedurs: All the powders are passed through a
screen with an opening of 0.6 mm. Then the drug sub-
stance, laclose, talcum, magnesjum stearate and half of
the stamharemxedmasu.nable mizezr. The other half
of the starch is suspended in 45 ml water and the sus-
pensuuu added to the boiling solution of the polyethylene
glycol in 160 ml. water. The paste formed is added to the
powders which are granuiated, if necessary, with an addi-
tional amomnt of water. The granulzte is dried overmght
at 35°, broken on a screen with 1.2 mm. openings and
compressed into tablets vsing concave punches with 7.1
mm. diameter, uppers bi:

Example 20

The mixture of 2.2 g, methyl 4-chloro-S-phenylulfamyl-
anthranilate and 12 ml benzaldehyde is heated to 200°
for 1 hour and evaporated fn vacwo. The residue is trit-

3,812,104
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urated with 75 ml. ethylacetate, filtered off and the filtrate
hydrogenated over 0.3 g. platinum dicxide at room tem-
perature until the hydrogen vptake slows down (% an
hour}. The mixture is filtered, the filirate evaporated in
vacoo, the residue taken up in chlorcform-diethylamine
{9:1} and chromatographed on silica gel, to yield as ihe
main ehuate the amorphous methyl N-benzyl-4-chloro-5-
phenylsuifamylanthranilate of the formula

000CH

000

10
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Example 23

The mixtore of 13.1 g. ethyl 2.4-dichloro-5-phenyi-
sulfamylbenzoate and 204 g. furfurylamine is heated for
1 hour to 110°. After cooling, it is poured iato 210 ml
water, the mixture acidified with glacial acetic acid to pH
4.5 while keeping the temperature below 20°. The pre-
cipitate formed is filtered off, washed with water and sus-
peaded i 250 ml. 0.5 N sodium hydroxide while stirring
at room temperature. It is filtered, the residue suspended
in water and the mixture acidified with hydrochloric acid
to pH 2 while stirring. Tt is again filtered acd the residne
recrystaflized several times from agqueous ethanol and
finally from anhydrows etbapol, to yield the ethyl N-
furfuryl-5-sulfamyl-4-chloroanthranilate of the formuia

15
HNOS COOCyH;
showing in the LR.-spectrum bands, inter alia at 1750 and
1250 cm. 2,
1.8 g. thereof are dissolved in 20 ml. methancl and 10
mi. 2 N equeons sodizvm hydroxide, and the solution is g9 NH—CB,-[
refluxed for 20 mi It is then rated in vacie,
:]heemaqmcm;am dilnl:dI:fth wrater, extracted with melting at 157-159°.
iethy! & aqueons layer acidified with hydro-
chloric md. ‘The precipitate formed is filtered off and m;h:fﬁf;n;gz,mﬂa}?rﬁli?e?med aslkﬁomyum 'ﬂne m.:d
recrystallized from aqueous ethanol, to yield the N-benzsl- 25 and 150 mi, 6 N ethanolic kydrochloric acid is refluxed
4-chloro-5-phenylsulfamyl-anthranilic acid melting at 226 for 90 minotes and allowed to stand in the cold. The
%:S;nt;e3 1 with the prod btzined according. precipitate formed is filtered off, and recrystallized from
Exam| 3 aqueons ethancl, to yield ichlore-5-pheny]
hnlhefst:a.auug ;lfteriﬂ is I;r;%ared as follows: The mix- m!famyLbenzosl'te m):lnng‘h::e?;;]—ﬁﬁ 5 g
o.g.,"“--en}' Ifantyl- ic acid 30
a::i:djtge p d aqueous ia is heated in a Example 24
! to 120° for 4 hours. Hereupon, it is evapo- The mxxtum of 6'6 4-dichl -
rated in vacwo, the residve taken up in 25 ml e b aci s——-—-—-—-rz, P fms.my@m-
anhydrous methanolic hydrochloric acid and the mixtore furylamine and 15 ml. 2 th s refluxed for
gently refluxed for 1 hour. It is evaporated in vacuo 35 4 boury under nitrogen and eveporated in vacwo. The
and the residue recrystallized from methanol, to yield the residue is taken up in 140 ml 2 N agueous sodium hy-
methy! 4-chioro-5-phenylsulfamyl-anthreniiate melting at  droxide and the mixture extracted with ethyl ecetate.
1B3-185°, The organic layer is dried, filtered and evaporated. The
Example 21 @ residue ;:;euiru.rated with hydrogen chloride in ethyl
. acetat recipita
The mixture of 2.0 g. methyl 4-chloro-5-phenylsulfamyl-  jg water, Th mﬂlﬁot; f:’?;iiﬂ‘if& iﬁ.ﬁ“ﬂ;‘lﬁ“ i
anthranilate and 5 ml, benzyl chioride is refluned for 2 tered and made basic with 2 N aguecus sodium hyd‘mx-
hcfurs a.nd evaporated in vacue. The residue is trifurated ide. The mixture is extracted with ethyl scetate, the
with diethyl ether, fiftered off and washed with diethy! extract dried, filtered and evapomted, to yleld th= amor-
;thu]w yield ﬂt:e met}url N-benzyl-4-chioro-S-phenylsul- .0 phons N-forfuryl-S-p nili¢
ALY e metmg ai ebout 200“ sn&enm at
farny }mrus e e ing " (s P cfx i acid 3-d:maﬁ:y1=mmopmpylmds of the formula
ing to Example 20.
The mirture of 1.3 g thereof, 5 ml, methanol, 5 ml N0 OO NEACHI—R(C
water and 1.5 ml. 6§ N aquecus sodium hydroxide is. gq
heated at the steam cone for 30 minutes and allowed to
stand at 25° for 1 hour. Tt is then concenirated in vacwo,
the concentrate diluted with water, extracted wwith diethyi NE-
Et::rmﬁd the agueous layer filtered The filtrate is acidi-
hydrochioric acid to pH 5, the precnpmn: formed show]_ng
filtered off and recrystallized from to & lf- e thm layer ch:::m‘zmgam o?siﬂﬁo?lali
y:egl \hlc :ml: bemyzzémiomd:nijrny]sulfagyl -znthranilic Ren=7.5.
acid me at ;itis d al with the uct ob- The s
tained according to Example 3. prod mixture t:frt;r;g;t;at;:ﬂ ““mw o io]]ows To tb:
e " st i e
To the suspemsion of 4.07 g. N-furfuryl-S-phenylsul- the whole 1: i p“:lsfeor 90 i ant:ls o
famyl-4-chlorc-enthranilic acid and 50 ml. methanel, 0.61 vacuo., 18.6 g. of the resulting acid chioride # is taken np
2 Z:hydroxy qthyiamine are added while stirring. The re- in 300 ml, ethyl acetate and the aolubon added dmpw:.se
sulting yellowish solution 1s evaporated in vacwo, to yicld g5 to the mixture of 11.8 g, 3-di
the 2-kydroxyethylammoniim N-furfuryl - 5 - phenylsul- 430 ml. ethy] acetate while stirring, and stirring is wn—
famythlcro—anthranilate of the formula tinzed overnight &t rocom temperature. The mixture is fil-
COONH~CHG o teved, the filirate acidified with hydrogen chloride in cthyl
He—0 acefate and the precipitate formed filtered off, It is taken
7@ UP in water, the sclution washed with ethy! acetate and
made alkaline with 10% potassicm carbonate. The mix-
ture is exiracted with ethyl acetate, the mixture -dried,
H- filtered and evaperated, to yu-.ld the ?,#dmhlom-s-phmyl-
. sulfamyl - benzoic acid. 3 - dimeth P
melting at 90°. 76 melting between about 80 and 90, ;

b %)
‘_\_qm‘_‘_‘)
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Example 25

The minfure of 3.6 g. 2,4-dichloro-5-(4-hydroxyphenyl-
salfamyl)-benzoic acid, 10 ml 2-methoxy-ethanol and
3.9 g furfurylamine is refluxed for 4 hours under niiro-
pen. After cooling, it is poured into 50 ml. 2 N hydro- §
chloric acid, the precipifate formed filiered off, washed
with water and taken up in 2 N aqueous sedivm hydrox-
ide. The mixture is washed with diethyl ether, ﬁ.hurad
and the filtrate acidified with d hyd ic

18
precipitate formed is fittered off and recrystallized ftwo
times fmm aqueous ethanol, to ylcid the 24-dichloro-5-
(3,4 P amyl} - ic acid melting at
202-203°.

Example 28
Tn the manner described in Example 27, the N-furforyl-

d4chloro - 5 - (2,4-dimethoxyphenylsulfamylj-anthranilic
acid, M? 103" and the N-furfuryk-4-chloro - 5 - (2,5-di-

acid. The precipitate formed is filtered off and recrystal- 10
fized from aguecus ethancl, to yield the N-furfuryi4-
chloro-5~(4—hyﬂmxyphenylmlfamyl)~anthranﬂic acid of
the formula

HANOS CO0E

O 0.0

melting at 227° with deeompnsltmn

The starting mmaterial is prepared 23 follows: To the
mixture of 5.8 g 2.4-dichloro-5<chlorosulfonyl-benzoic
acid and 100 ml. ethyl acetate, 8.7 g. 4-hydroxyaniline
sre added portionwise and the mixtire stirred at rcom 25
temperature for 4 hours. After standing overnight, it is
filtered, the residue suspended in 50 ml. water, the mix-
ture acui:ﬂed with 10 ml. concentrated hydmchlnrlc acid
and extracted with ethyl acetate. The extract is filtered,
washed with water and sheken with 10% agueous potas- 30
ginm carbonate. The aqueous solution is filtered, acidified
with concentrated hydrochloric acid and the precipitate
formed filtered off. It is recrystallized several times from
aqueous ethanol, 1o yield the 2 4-dichlore-5-(4-hydroxy-
phenylsulfamyl)-benzoic acid melting at 233-235°, p13

Ezamgple 26

1o the manner described in Example 25, the M-furfuryl-
4-chloro-3-{2-hydroxyphenyl-sulfamyi)-anthrenilic  acid,
M.P. 125° (dec.) and the N-furfuryl-4-chloro-5-(3-hy- 40
dronypliceylsullaoy j-satrenilic scid, M.P. 202° (dec.)
are prepared from the same amouiis of Qs torrespond-
ing isomeric starting materials, which melt at 187-189°
and 192~194° respectively.

Example 27 45

The mixture of 3.9 g 2,d«dichloro-5-(3,4-dimethoxy-
phenylsnlfamyl)-benzaic acu:l, 10 ml 2-methoxyethanol
aond 3.7 g ﬁ.lrﬁirylamme is refluxed for 4 hours under
nitrogen. After cooling, it is poured mte 50 ml. 2 N hy-
chloric acid, the precipitate formed fltered off, washed 90
with water and taken up in 2 N aqueous sodinm hydrox-
ide. The mixture is washed with diethy] etber, fitered,
the filtrate acidified with ccncemramd hydrochtoric -amd,
the precipi formed d and recrystallized fwo
times from aqueous ethancl, o yisld the N-furfuryld- 55
chloro—s-(3,4—dimeﬂinx3rphenylsulfamy1)~anlhranﬂic acid
of the formula

CEC HN05S Co0HE
Hﬂﬂ )
[ : c! i H
CHs —ma—\o
melting at 123°. 65

The starting materizl is prepared as follows: To the
solution of 12.3 g 3.4-dimethoxyaniline and 50 ol ethyl
acetate, 5.8 g. 2,4-dichloro-5-chi ic acid

methoxyg amyl J-anthranilic acid, M.P. 199-2027
are prepared from the same amounts of the corresponding
isomeric starting materials, which melt at 184-185° and
180182 respectively.

Example 29

Analog fo the pr i llustrated in the previous
examples, more particularly acwrdm,g m Example 25 the
N-furfuryl-d-chloro-3-[4 ptophenyl, 3, -
phenyl, 3~m:thy1 4-hydrox; ,'_ 1, 3-methoxy-4-k
phenyl, 4-(2- -.thyl) 1 4—(" hoxy }-
phenyl, 4-@: b hoxyphenyl or 4-care

belhcxyphenyl]«sulﬁnmyl—anthmmhc acid or, according to
Example 7, the N- flIrfuryi-4—chloro 5-i [2— or 3—ammoph=m

yl, 3 inophenyl, 4 vyl or 4-di-
m., henyl]-sulfamyl-antt ilic acid, theu- sodi-
ium or 2-ethanol jum salts or the bydro-
chlnndﬁ; of the inopheny pounds, are prepared
from aq! of the cor ding starting
roaterials.
Example 30

Preparation of 1,000 capsules, each conlaining 25 mg.
of the active ingredient:

Formula:
N-furfuryl-4chiore - § - (4 - hydroxyphenyl-
sulfamyl)-anthranilic acid —-eeeeeemmeeee 5.4
Lactose 220.0

Procedure: The ingredients are intimately mixed in a
guitable mixer, passed through a screen with openings of
0.6 mm., re-mixed and 245 mg. are filled into Ne. 3 hard
shell gelatin capsules.

Ta the analogous 1 d con-
taining per unit 75 me. N furfuryl—4-chloro-5 (4—methoxy~
phenylsulfamyl) asthranilic acid or N-farfuryl-4-chioro-5-
{4-aminophenylsuifamyl)-anthranilic acid hydrochloride
and 170 mg. lactose,

Example 31

Preparation of 10,000 tablets, each contaiing 50 me.
of the active ingredient;

Form G.

N- fm'furyl—alchiom 5 - phenyisufamyl-an-
thranilic 86id o a o e X
Lactose 2,500.0
Microcrystalline cellulese oo 1,000.0
Onrn starch 1600
40.0

Purified water g.s.

Procedure: All the powders, except I.he starch and the
magnesium stearate, are passed through a screen with 0.6
mm. openings and mixed in a suitable mixer. The starch
is suspended in 160 ml water and the suspension added
10 200 mi. boiling water. The paste formed is added to
the powders which are grenulated, if necessary, with an
additional amount of water. The granulate is dried over~
night at 35°, broken on a sereen with 1.2 mm. openings,
the magnesium stearate added, mixed well and the granu-
late compressed into 420 mg. tablets using concave

are added while stirring, and the mixture stizred for 4
hours at room tempersture. It is filtered, the residue 70
washed with ethyl acetate and the filtrate combined with
10 ml. water and concentrated hydrochloric acid each and
diluted with ethyl acetate. The organic layer is separated,
extracted with 10% agueous potassium carbonate and the
extract acidified with concentrated hydrochloric acid. The 15

hes with 7.1 mm. diameter, uppers bisected.

Example 32
The mixture of 5.5 g. of 2,4-dichloro-5-(4-carbethoxy-
phenylsulfamyl}-benzoic acid, 10 ml. of 2-methoxy-eth-
anol and § g. of furfurylamine is refiuxed for 4 hours vn-
der nitrogen. After cooling, it is poured onto 50 ml. of 2
N aqueous hydrochloric acid. The precipitate formed is

rI.
,
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filtered, washed with water and taken up in 2 N aqueons
sodium hydroxide. The mixture is washed with diethyl
ether, filtered and the filtrate acidified with concenirated
hydrochiloric acid. The precipi formed is cell d on
a filter and recrystallized from aguecus ethanol, to yield
the N-furfurylchloro - § - {4~carbethoxyphenylsulfamyl -
anthranilic acid of the formula

HN B COOH

meIting at 217° with decomposiﬁon.
The starting material is prepared as follows:
To the solution of 16.5 g. of 4- a.mmc‘benmw acid e!h)r]

15

20

for 6 hours. After cocling, the solids are filtered off and
washed with ethy! acetate. The filtrate is evaporated under
reduced pressure. The residue is treated with water and
15 ml. of comcentrated hydrochioric acid and then ex-
tracted with ethy! acetate. The ¢thy) acetate solution is
extracted with 3 portions, 50 ml. each, of 10% aqueous
potassiurn carbonate. The carborale extracts are com-
bined, filtered and acidified with concentrated hydrochloric
gcid. The crystalling material obtained is ground and
treated with a 1:2 ethanol-water mixture, flitered, washed
and dried to afford a mixture of the N-(4-carboxyphenyl )~
2,4 - dickioro - 5 - (4 - carboxyphenylsulfamyl)-benzam-
ide and the 2,4 - dichloro-5-(4-carboxyphenylsnifamyl }-
benzoic acid.

ester in 100 ml of ethyl acetate is added po
room temperature 7.2 g. of 2 4—dlch]om-5—chloms'ulfony]-
ic acid. The mi atiowed to stir for one hour
at reom temperature, then re‘ﬂtmed for 6§ hours. After
cooling, the solids are filtered off and washed with ethyl
acetate. The filirate is evaporated under reduced pressure.
‘The residue is treated with water and 15 ml of concen-
trated hydrochloric scid and then extracted with ethyl
acetate. The ethyl acetate solution is extracted with 3 poe-
ticns, 50 mi. each, of 10% aguecus poiassium carbonate.
The carbonate extracts are combined, filtered and acidi-
fied with concentrated hydrochloric acid. The precipitate
formed is filtered, washed and recrystallized from aqueons
ethanol te afford the 2,4-dichiore-5-(4-carbethoxyphenyl-
sulfamyl)-benzoic acid melting at 226-228°,

20

Example 33
In an anal as in Example 33, 4.7 g. of
2,4-dichloro-5-(4 - carboxyphenylsulfamyl)-benzoic acid 3%

reacted with 4.7 g. of furfurylamine in 10 ml. of 2-me-
thoxy-ethanc] affords on recrystallization from aqusous
etharol the N-furforyl-4-chloro-5-(4 - carboxyphenylsul-
famyl)-anthranilic acid melting at 264° with decomposi-
tion.

‘The starting material i s plrepared by the hydrolysis of
the 2.4-dichloro-5-(4-carf phenyisulfamyl)-t
acid (Example 33) and melts at 288* with decomposition.
Example 34
The mixture of S £ of N—(Learhmphcny}) -2,4-di-
chloro-5-(4-carb Isnifamyl)-b ide, 5 g. of
farfurylamine and 10 ml. of 2-methoxy-ethanoi is refluxed

fur4hm:rsundern:tmgen.ﬁﬂsrcoolmg,umpouredonm
50 ml of 2 N ag hydrochloric acid. The

40

50

Example 35
The mixture of 5.3 g of 24-dichloro-5-{2-amino-
phen 1)-benzoic acid hydrockloride, 5.4 g. of

furfurylamine and 15 mi. of 2-methoxy-etharol is refluxed
for 4 hours under nitrogen and evaporated under reduced
pressure. To the residue 30 mi, of 2 N hydrochleric acid
are added, the precipitate formed filtered off and washed
with a amall amount of ice cold aqueous ethanol, to yield
the N-forfuryl - 4 - chloro-5-(2-aminophenylsulfamoyl)-
anthranilic acid hydrochloride of the formula
NHO:S COOH

L AL

melting at 208° with decompositio
‘The starting material is pmpamd as tollows To the
solution of 5.8 g. of 2,4-dichl
acid in 50 ml of ethyl acemte, 120 g of Z»ammn-aect-
anihdeareadded, followed by 50 ml of ethyl acetate.
The mixture is stirred for 2 hours at room tanperatnra
&nd refluxed for 2 hours while stirring. After coofing to
room temperature it is filtered, the residue {(A) washed
with ethyl acctate and the filtrate evaporated under re-
pressure. The residue (B] Is tritorated with water
and 10 mi. of concentrated hydrochloric acid, filtered off,
washed with water and dried. The combined residues (A)
and (B) are dissclved in 60 ml. of 10% aqueous potas-
sium carbonate, the solution washed with diethyl ether,
acidified with hydrochl ic ‘acid, the formed
ﬁlleredoﬁandwashedmihwatermmldlheZA-dl-
chloro ~ 5 - {(2-acetyl
acid melting at 222-225°,
Themutn.re af?} £ tbemo[and&l)mi onN-aqueous
is refluxed for 90 After

P

formed is ﬁlu:red washed w1ﬂ1 water 2nd {aken up in
2N The is washed
with d:eth’;l eth:r ﬁ.lte:ed and the ﬁhrate acidified with

ic acid to precip a syrupy ma-
terial. The mixture is decanted and the product treated
with a 1:1 mixtore of ethanol and water. Recrystallization
of the sctids from a 1:1 ethanol-water mixture gives as 2
first crop the N-(4-carboxyphenyl }-2-(N-furfurylamino)-
4-chloro-3-(4-carboxyphenylsuifamyl ) -anthranilamide of
the formula

HNO.8 C GNH COCH

pepcae

melting at 246° with decomposition. The matemi ob-
tained on evaporation of the recrystallization solvent cor-
responds to the product of E e 34

The stariing material is prepared as follows:

The solutica of 7.2 g. of 4-amincbenzoic acid in 150 m).
of ethyl acetate is treated with 7.2 g. of 2,4-dichloro-5-
chlorosulfonyl-benzoic acid. The mixture is then refluxed

60

0

76

to room tempemtum it is acidified with concentrated hy-
drochloric acid, the precipitate formed filtered off, the
residue taken up in ethanol, the solution filtered and evap-

_ oraled under rednced pressure, 1o ymld the 24-dichlorc-

52 Ifamoyl)-b acid hydrochloride,
Example 36
The mixture of 46 g, of W-furfuryl-4-chloro-5-(2-amino
rhenylsulfamoyl)-anthranilic acid hydrochloride, 110 mI.
of 2 N agueous sodinm hydroxide and 200 ml, of water
is heated to about S0 to 60° until dissolution occurs.
The sclution is filtered, the filtrate concentrated, cooled,
seedodmthafewmlsofprewonslyympmdwdmm
salt, and allowed to stand in the refrigerator, The pre-
cipitate formed in filtered off, w&shz(i with a smsll
amount of foe water and i L to Yield the sodi
N-furfuryl-4 - chloro-5-(2 - aminophenylsalfamoyl ) -an-
thranilate of the formula )

FHO S COONs

S@ e

melting at 190° with decomposition;

=N
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Example 37
The mmme of 15 g. of N-furfuryi-4-chloro-5- [2<
acet famoyl -anlhranﬂm acid and $0 mk
of 2 N ag sodiom by is for 2%

hours in a nitrogen atmosphere, cooled and acidified with
glecial acetic acid. The solids formed are collected on
a filter, washed with water and recrystallized from agueous
ethanol, to afford the monosodium di-[N-fusfuryl-4-
chloro-5-{2-aminophenylsnifamoyl)-anthranilate] of the
formula

WHOS, co0®
g mﬂ £ HB Na
melting at 246-248°,

The starting material is prepared as follows:

To ke solution of 5¢ g. of 2-aminoacctanilide and
100 ml. of dxmethy]formmldc are aAded portionwise 30
g of 2,4-dichloro-5. ic acid at 20°.
Themacummmurelswarmedmm" for 2 hours,
evaporated under reduced pressure and the residue poured
into 500 ml, of water and 7 ml. of concentrated hydro-
chloric acid. ‘The solids formed are collected on a
filter, washed with water and dilute aqueous hydmcl:loru:
acid, and triturated with aqueous ethanol, ta give the
2,4-dichloro-5-(2 - acetyl phenylsulfamoyl)-benzoi
acid mettmg at 222-225°,

The mixture of 30 g. thereof, 3¢ g. of furfurylamine
. and 7§ ml of 2-methnwysthanol is refluxed for 4 hours
- oBoer sibogei. Iy ua.muzmd o 5777 s volume unded
reduced pressure and Is then poured omto 250 mi. of
2 N aqueous hydrochlorlc acid with stirring. The pre-
cipitate formed is filtered, washed with water, triturated
with a 1:1 mixture of ethanol and water at 70 and

repeated with 95% aqueous ethauol to gwe the N-
furfuryl-4-chloro-5-(2 - a phesny yl)-an-
thranilic acid melting at 221-225°,

Example 38

Tbe mixture of 4 g. of N-benzyl-4-chloro-5-(2-acetyl-
| lsulfamoy] }- hranilic acid and 24 ml. of 2
N agueous sodium hydroxide is refluxed for 6 hours
under nitropen and allowed to stand overnight at room
temperature. It is combined with 4.5 ml of glacial acetic
acid (pH~35.5), the precipitate formed filtered off, washed
with cold water and taken up in 25 ml of hot water
contrining 1 mml, of glacial acetic acid. The mixtare
is stirred, slowly cooled fo room temperature, filtered,
the residue washed with water, taken vp in 70 ml. of
hot ethanol and the solution diluted with 70 ml of
water, to yield the N-benzyl-4-chloro-5-{2-aminophenyl-
sulfamoyl }-anthranilic acid of the formula

NHOsS,

@( D—coon O

melting at 227° with decomposition,

The startipg material is prepared as follows:

The mixture of 8.1 g. of 2,4-dichloro-5-(2-acetylamino-
phesylsulfamoy!)-benzoic acid, 20 ml. of 2-methoxy-
¢thanol and 8.6 g. of ine is refluxed for 4 hours
onder nitrogen. It is coocled, poured inte 100 mlL 2 N
hydrochloric acid, the precipitate formed filiered off and
washed with water. It is dissolved in 70 ml. of warm 2
1 aqueouns sodinm hydroxide, the solution washed with

diethyl ether, filtered and the filtrate acidified with con- 7

10

-
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centrated hydrochloric acid. The precipitate formed is
filtered off and twice boiled with 100 ml. of 50%
aqueous eﬂ:anol, to yield the N-benzyl-4-chloro-5-(2-

acetyl lfamoyl)-anthranilic acid melling at
240° with decomposition.
Example 39

The mixture of 3.3 g. of N-(2-thenyl)-4-chloro-S-(2-
aoetylammOphwylsn]zamole-anthmmhc acid and 24 ml.
of 2 N aqueous sodium hydroxide is refluxed for § hours
under nitrogen and ailowed to stand overnight at room
temperature. It is combined with 4.5 ml. of glacial scetic
acid, meprec:pumfommdﬁlmdoﬂ,mbedwnh
cold water and triturated in 25 ml water containing 1
ml. of glacial acetic acid, The mixture is filtered, the
residue washed with water and recrystallized from 50%
aguzous eﬂmnol. to yield lhe N—(2>thenyl)-4—chlmo-$-
{2- 1sulfamoyl) ilic acid of the for-
mula

NHO:S COCH

melting at 197* with decomposition,

In the exact analogous manner, the N-{3-thenyl)-4-
chloro-5-(2-aminophenylsulfamoyl )-anthranilic acid of
the formula

N‘KO;B COOH

O

is ptepamd, M.P. 192° {dec.

‘The starting material is prepated as follows: le lmx‘
ture of 7.8 g. of 2,4-dichloro-5-(2-acetyl
solfamoyl)-benzoic acid, 20 ml of 2-methoxy-ethancl
and 8.8 gufz-thmylamimintcﬂnmdfor4hamunm
nitrogen. It is cooled, poured into 100 ml 2 N hydro-
chloric acid, the precipitate formed filtered off and
washed with water. It is dissolved in 70 ml. of warm
2 N aqpeous sodinm hydroxide, the solution washed
with diethy] ether, filtered and the filtrate acidified with
concentrated hydrochloric acid. The precipitate formed
is filtered off and recrystallized from 30% aqueous
ethanol, to yield the N-{2-thenyl)-4-chloro-5-(2-acetyl-
ammophcnylsulfamoyl)-anthranﬂlc nad, melting at 239°

with d sition. The corresp 3-theny] iscmer
melts at 243° {dec.).

Example 40

The mixture of 43.8 g. of N-furfuryi-4-chlore-5-(2-
acetylaminophenylsulfamoy!)-anthranilic acid, 250 ml. of
2 N agueouws sodium hydroxide and 4.9 g. of activated
charceal is stirred for 10 minutes at S0° under nitrogen.
It is filtered, the residoe washed with 45 mi. of 2 N
aqueos sodium hydroxide, the filtrate refluxed for 7
hours under nitrogen and stirred over night at room tem-
perature. It is again heated to reflux, combined with 47.5
ml. of glacial acetic acid, cooled to 20° and stirred for
1 hour. The suspension cbtained is filtered, the residue
washed with 25 ml of water, and stirred for 1% hours
in 200 ml, of water coniafning 10 ml. of glacial acetic
acid. The mixture is again filtered, the residue washed
twice with 25 ml. of water, dried and taken up in 270 ml.
of boiling anhydrous ethanoi. The solution is filtered hot,
the filtrate slowly cooled, stirred for 16 hours at 0° and
the suspension formed filtered, to yield the N-forfuryl-4-

3,812,104

chlorc - § - (2 - aminophenyisulfamoy!)-anthranilic acid
melting at 219-2217 with decomposition,

‘The starting material is prepared as follows:

Teo the mixture of 134.3 g. of 2-amino-acetanilide and
400 ml. of dimethylformarnide, 130 g. of 2,4-dichloro-5-
chlorosulfonylbenzoic acid are added during 10 minutes
while stirring and keeping the temperature between 25
and 30°, After ¥ howr the mixture is slowly poured into
the solution of 62 ml. of concentrated hydrochloric acid
in 5.3 L of water, the suspension stirred for 1 bour at
25°, filtered and the residue washed with 200 ml. of an-
bydrous ethanol. It is taken up in 160 ml. of dimethyl-
formamide at 80°, 48 ml. of water are added the solution
immediately coocled to 15°. The precipitate formed is
fittered off, washed twice with 52 ml. of aphydrous eth-
anol, slurried with 760 ml. of anhydrous ethanol at 50°
for 1¢ minutes, the mixture cooled to 25° and filtered,
to  yield the 2.4-dichloro-5-{2-acetylaminophenylsul-
famoyl)-benzoic acid melting at 225-227°.

The solution of 20 g. thereof in 48 ml. of 2-methoxy-
cthanol and 20 g. of furfurylamine is refluxed for 4 hours
under nitrogen and congentrated to half of its volume
under reduced pressure at about €5°. The concentrate is
poured inte the mixture of 112 ml. of 2 N hydrochloric
ackl and 57 mil. of ethapol, the mixture stirred % an
hour under nitrogen and at 25°. It is filtered, the residue
washed with 50 ml. of 50% aqueous ethanol, dried, taken
up in 28.6 ml. of dimethylfor the solution added
to 28.6 ml. of water, the precipittae formed filtered off
and washed with 50 ml. anhydrous ethancl, to yield the
N - furfuryl-4-chloro-5-{2-acetylaminophenylsulfamoyl) -
anthranilic acid melting at 224-230° with decomposi-

tion.
Example 41
Preparation of 1000 tablets each containing 50 mg. of
the active ingredient:

Formufa:
N-furfuryl - 4 - chlom-s-(?ranuncphenylsul-
famoyl ) anthranilic acid oo ____ .

Lactose 190.0
Corn starch 250
Confectioners sUgar mvevucmmccacmcmmeeeee 6.0
‘Talcem powder . 100
WVegeiable fat M.P. 60-63° _______________ 4.0
Purified water q.s.

Procedure: All the powders are passed through: a screen
writh openings of 0.6 mm. Then the drug substance, fac-
tose and sugar are mixed in a snitable mixer. The starch
is suspended in 45 ml. of water and the suspension added
to 180 ml of beiling waier. The paste formed is added
10 the powders, which are granulated, if necessary, with
an additional amount of water, The granuiate is dried
overnight at 35°, broken on a screen with 1.2 mm. open-
ings, combined with the talcum and fat, mixed thoroughty
and compressed into tablefs using concave punches with
7.1 mm, diameter, uppers bisected,

Example 42

Preparation of 1000 capsules, each containing 50 mg.
of the active mgredient:
Formula:
N-furfuryl - 4 - chlero - 5 - (2~ammoph=nylsul~
famoyl) hranilic acid

Lactose 20(! 0
Talcum powder 250
Corn starch 15.0
Vegetable fat M.P. 60-63° o _._ 100

Procedure: All the powders are passed through a screen
with openings of ¢.6 mm. and mixed unill homogenous.
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No. 2 bard gelatine capsules are filled each with 300 mg.
of the mixture, using a capsule filling machine.
I claim:
1. A compound having the formula

Ry NO COGH

+

Cl- i—cn;—n;
3

in which R., is phenyl, mono- or di-lower alkylpheny],
lower hydroxyalkylphenyl, mone- or dihydroxyphenyl,
lower alkyl-hydroxyphenyl, mono- or di-mercaptophenyl,
mono- or di-lower alkoxyphenyl, lower alkoxy-hydroxy-
phenyl, lower hydroxyalkoxyphenyl, mono- or di-lewer
alkyithzoph;d, mono- or d:balogenophmyl, trifluoro-

e 1 mogno- or i h yl dx-
lower alkylaminoph yl, loewer alkanoylami
carboxyphenyl or Tower carbalkoxyphenyl, Rq is pheny‘l,
lower alkyl-phenyl, foryl, lower alkylfuryl, thieayl, lower
alkylthienyl, tetrahydrofuryl, lower alkyltetrahydrofaryi,
djhydropyranyl or Jower alkyldihydropyranyl, and each
of Ry and R, is hydrogen, methyl or lower alkanoyl; or
the lower alkyl esters, the amide or (di-lower alkyl-
ammo) lower alkyl amides, wherein di-lower alkyl
is separated from amido-nitrogen by at least 2 carbon
atoms, the alkali metal, alkaline earth metal or . am-
monium salts of said anthranilic acids or therapeutically
vseful acid addition salts of the amino or di-Jower-alkyl-
amino ¢compounds.

2. A compound as claimed in claim 1, in which for-
mula R, is pbenyl, 2-furyl, 2-thienyl, 2-tetrahydrofuryl,
2-methyl-2-tetrahydrofuryl or 2,3-dihydre-2-pyranyl, each
of Ry and R, is hydrogen or acetyl and Ryg is phenyl,
mono- or dimethylphenyl, 2-hydroxyethyiphenyl, mono-
or dihydroxyphenyl, methyl-hydroxyphenyl, mercapto-
phenyl, mono- or dimethoxyphenyl, methoxy-hydroxy-
phenyl, 2-hydroxyethoxyphenyl, fluorophenyl, chioro-
pbenyl. uiﬂuammethylphenyi, nitmphenyl. mOno- Or di-

1, dimeth
carbuxyphcny! carbomethoxyphcnyl or carbethoxyphenyl‘
or the methyl or ethyl ester, 3~duuothylumwopmpyl—
amide, the sodium, p or 2
nium salts of the carboxylic amds or the hydtochlcmda
of the mono- or diamino or d

3. Acompaundasclatmedmdmmzmbcmgthc
N-furfuryl-4-chloro-5-phenyisulfamyl-anthranilic acid or
the sodivm salt thereof.

4. A compound as claimed in claim 2 and being the
N - furfuryl - 4 - chioro-5-(hydroxyphenylsulfamyl)-
anthranilic acid, or the sodium salt thereof.

S. A compound as claimed in claim 2 and being the
N-furfuryl - 4 - chlorc-5-{aminophenylsuifamy!)-anthra-
nilic acid, the sodium salt or the hydrochioride thereof:

6. A compouad as claimed in claim % and being the
N - forfuryl-4-chloro-5-(2-amincphenyisulfamyl }-anthra-
nilic acid, the sodium salt or the hydrochloride thereof.
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EXAMPLE 38

Starting with the requisite 2 4-disubstituted benzoic
acid, chiorosulfonic actd and the appropriate amine,
the procedure of Example 31 is repeated to provide the
following congeners:

2.4-dichloro-5-dimethylaminosulfonvibenzoic  acid;
2.4-dichloro-5-(4,4-dimethylpiperidinosutfonyt Yben-
zoic acid; 2,4-difluoro-5-{ 3-p-bromophenyl-
propylaminosulfonyl }renzoic acid; 2,4-difluoro-5-mor-
pholinosulfonylbenzoic acid; 2-fluorc-4-chlore-5-(3-
chlorophenylaminosulfonyl)benzowc acid; 2-fluoro-4-
chloro-3-hexamethyleneiminosul fonylbenzoic acid,
2-chloro-4-fluoro-5-(2 4-dimethylpiperidinosuifonyl)-
benzoic acid, 2-chloro-4-flucro-5-2-p-methylphene-
thylami 1ifonyl )b ic acid; 2,4-dibromo-5-{cis-
3,5-dimethylpiperidinosulionyl}benzeic  acid;  2.4-
dibromeo-5-diethylaminosulfonylbenzoic  acid; 2.4-
dibromo-5-phenylaminosutfonylbenzoic  acid; 2-
bromo-4-chloro-5-(4-methylpiperidinosulfonyi Jben-
zoic acid,; 2-bromo-4-chloro-5-hexame-
thyleneiminosulfonyloenzaic acid; 2-bromo-4-methyl-
5-piperidinosulfonylbenzoic acid; 2-bromo-4-methyl-5-
{2-p-chlorophenethylaminosulfonyl)benzoic acid; 2-
methyl-4-bromo-5-diethylaminosuifonylbenzoic  acid;
2-chlero-4-methyl-5-morpholinosulfonylbenzoic  acid,;
2-chloro-4-methoxy-5-(2-methylpiperidinosulfonyl)-
benzaic acid; 2-chioro4-methoxy-5-{ 2-chloro-
4bromobenzylaminosulfonylybenzoic acid, 2-bromo-4-
methoxy-5-{2-[ 3 4-dimethytphenethyl Jaminosui-
fonyl)benzoic acid; 2-chloro-4-methoxy-5-(3-[2-meth-
yl-4-chlorophenylpropyllaminosuifonyl Ybenzoic  acid;
2-fluoro-4-methyl-5-piperidincsulfonylbenzoic  acid;

2-flucro-4-methyl-5 phenylammosulfonylbenmlc acid,
2 ﬂu0r0—4—'"='hnr)r 5-h hyl inosulfonyl-
benzoic acid; 2.4-dimethyl-S-morpholi 1 It
zoic acid; 2,4-dimethyl-5-di-i-p .;py' i 1f -ny!ben—

zoic acid; 2-methyl-4-methoxy-5-di-n-propylaminosul-
fonylbenzoic acid; 2-methyl-4-methoxy-5-mor-
pholinosulfonytbenzoic acid; 2-methyl-4-methoxy-5-
phenylammosulfonylbenzmc acid, and 2-methyl4-

T

methoxy-5-h sulfony! e acid.
EXAMPLE 39
2,6-Dichloro-5-piperidinosulfonyibenzoic Acid

To a stirred solution of chlorosuifonic acid (10.6 g.;
0.09 mole) is added 1.91 g. (0.01 mole) of commer-
cially available 2,6-dichlorobenzoic acid and the result-
ing reaction solution heated to 155° C. for 75 min. The

w
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145°-150° C. A small sample is recrystaliized from
acetonitrile, m.p. 142°-145°C.
Anal. Cale'd for CH;ONSCly: C, 42.62; H, 3.87;
N, 4.14. Found: C, 42.56; H, 4.00; N, 4.02.

EXAMPLE 40

Starting with 2,6-dichloro-5-chlorosulfonylbenzoic
acid prepared in Example 3%a and the appropriate
amine, the following analogs are prepared:

2.6-dichlore-5-{cis-3,5-dimethylpiperidinosulfonyl)-

benzoic acid, m.p. 157°-159°C,;

2,6-dichloro-5-di-n-propyl i

acid, m.p. 137-138°C.;
2,6-dichloro-3-{ 2-p-chlorophenethylaminosuifonyl)-
benzoic acid, m.p. 90°-91° C.

EXAMPLE 41

Starting with 350 mg. of 2,6-dichlore-5-{2-p-chioro-
phenethylaminosulfonyl}benzoic acid and | mi. of

Th

¥

0 ethyl iodide and following the procedure of Example

308, 2,6-dichloro-5-(N-ethyl-N-{2-p-chlorophenethyl-
laminosulfonylYrenzoic  acid is  prepared, ‘m.p.
138°-139° C.

EXAMPLE 42

The procedure of Example 31 is repeated, starting
with the appropriate amine, 2,6-disubstituted benzoic
acid and chlorosulfonic acid, to provide the following

compounds:
2.6-dichloro-5- morphohnosulfonylbenzmc acid; 2,6~
dichioro-5-di-n-butyl ysuifonylt ic acid; 2,6-

dichloro-5-{4-bromobenzylaminosulfony! benzoic
acid,  2-fluoro-S-chloro-S-piperidinosuifonylbenzoic
acid, 2-fluoro-6-chioro-5-hexamethyleneiminosul-
fonylbenzoic acid; 2-fluoro-6-chloro-3-dime-
thylaminosulfonylbenzoic  acid;  2,6-difluore-5-(3 ,4-
dichlorophenylaminosulfonyl }benzoic acid; Z.6-
diflucre-5-morpholinosulfonylbenzoic acid; 2.6-
difluoro-5-(4,4-dimethyipiperidinosulfonyl)benzoic
acid; 2,6-difluore-5-{3,5-dimethylpiperidinosulfonyl}-
benzoic acid; 2-methyl-6-chloro-5S-diethylaminosui-
fonylbenzoic acid; 2-methyt-6-chloro-S-piperidinosul-
fon)ihenzmc acid;  2-chloro-G-methyl-5-hexame-
thyl inosulfonylt ic acid, 2-chloro-6-methyl-
5-{4-tolylaminosutfonyllbenzoic  acid, 2-chloto-6-
methyl-5-{ 3] 4-bromophenylpropyljami Ifony!)-
benzoic acid; 2-methyl-6-bromo-5-piperidinosulfonyi-
benzoic acid; 2-methyl-6-bromo-54{ 4-tolylaminosal-
fonylYbenzoic acid; 2-bromo-6-methyl-5-piperidinosul-
fonylbenzolc acid; 2-bromo-6-methyl-5-(4-
101! i IfonylYbenzoic acid; 2-chloro-6-bromo-5-

splution is cocled, poured inte 100 ml. of ice-water and
the resulting white precipitate filtered and dried, 1.8 g.,
m.pl 155-160° C., Recrystallization from chloroform
gave 1.2 g of 26-dichloro-5-chicrosulfonylbenzoic
acid, m.p. 170-171°C.

Anal. Caicd for C/H,OS1,8; C, 29.04; H, 1.04.
Found: C, 29,30, H, 1.05.

b. 2.6-Dichloro-5-chlorosulfonylbenzoic acid (%60
meg.; 3.3 m moies) is added portion-wise to 1.95 .
(0.0165 mole) of piperidine in 15 ml. of dry methylene
chloride, and the mixture heated to reflux for 1.5 hrs.
The solvent and excess amine are removed under re-
duced pressure and the residue dissolved in 15 ml. of
2N scdium hydroxide. The aquecus base solution is
extracted {2 x 50 ml.} with ether and acidified with 6N
hydrochloric acid. The precipitated gum is filtered,

55
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dried and atiowed to crystallize in hexane, 1.1 g., m.p.

di-n-propylaminosulfonylbenzoic  acid; 2-chloro-6-

bromo-5-morpholinosulfonylbenzoic acid; 2-bromo-6-

chloro 5- plpcrldmosuifonylbenzo\c acid; 2,6-dimethyl-
vlb )

acid;  2,6-
dimethyl-5-(4-biphenylami ifonylib i acid;
2,6-dimethy!-5 diethylamina ulfonylb ic acid; and

2 Gdlmethy'l -5-{cis-3,5-dimethylpiperidinosulfonyl)-
benzoic acid.

EXAMPLE 43
4-Chtoro-5-di-n-butylsulfamylbenzoic Acid
To asojution of 3.9 g. (0.03 mole) of di-n-butylamine
in 15 ml. of methylene chioride is added 2.5 g. {0.01
mole} of 4-chiore-S-chlorosulfonylbenzeic acid (J.
Pharm. Pharmacol., 683 (1962}, and the resulting reac-
tion mixture allowed to stir at room temperature for 3
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rated, dried ever magnesium sulfate and concentrated
to an oil which crystallizes on standing. The solid inter-
mediate  methyl  5-{cis-3,5-dimethylpipeddinosul-
fonyl)-6-chlorobenzoate is triturated with hexane and
filtered, 19.8 g., m.p. 92.5-93.5°C.

An aqueocus solution of 4.2 g. {105 m maoles) of so-
diumn hydroxide in 130 ml. of water is added to L8 g.
{525 m moles) of methyl S5-{cis-3,5-dimethyl-
piperidinosulfony!}-6-chlorobenzoate in 130 ml. of
methanol, and resulting reaction mixture allowed to stir
at 40° C. for 1 hr. The solution is poured into ice water
(1.5 1.} and extracted severa! times with benzene. The
aquecus phase is separated, acidified with 12N hydro-
chleric acid, and the precipitated product fittered and
air dried, 17.3 g. Recrystaliization from ethyl acetate-
hexane gave the purified product, 164 g, m.p.
152.5%-153° C.

EXAMPLE 50

The procedure of Exampie 49 is repeated, starting
with the reguisite 2-substituted-I-nitrobenzoic acid
methyl ester and appropriate amine, to provide the
folowing congeners:

S-morpholincsulfonyl-6-chlorobenzoic acid; S-die-
thylaminosulfonyl-6-chlorobenzoic - acid;  5-(2-p-
chlorophenethylaminosulfony!)-6-chlorobenzoic acid;
5-hexamethyleneiminosulfonyl-6-fluorobenzoic  acid;
S-piperidinosuifonyl-6-flucrobenzoic  acid;  S-di-n-
pmp)riammosulfonylﬁ -fluorchbenzoic  acid; 5-(2-p-
bromoph fony!)-6-fluorobenzoic  acid;
5-phenylami Ifonyl-6-br sic acid; 5-(cis-
3‘5-dimethylpiperidinosulfony!)46»bromobenzoic acid;
5-dimethylaminesulfonyl-6-hromobenzoic acid; 5-hex-
amethyleneiminosulfonyl-6-bromobenzoic  acid;  S-
piperidinesulfonyl-6-bromobenzoic acid; 5-{2.4-dime-
thylpiperidinosulfonyl}-6-methylbenzoic acid; 5-{4.4-
dxmethylplpendmcsulfonyl) -6 -methyibenzoic  acid;
S (2-])-uuo|' pt ifonyl)-6-methylben-
zoic acid, 52, 3—dlchlcrohenzylammosulfonyl)—6—
methylbenzoic  acid;  §-di-n-butylaminosulfonyl-6-
methylbenzoic acid; and $-morpholinosulfonyl-6-
methylbenzoic acid.

EXAMPLE 5t

Starting with the appropriate 5-sulfamylbenzoic acid
and alkyl jodide and employing the alkylation proce-
dure of Example 305, the following analogs are synthe-
sized:

2,3-difluoro-5-{N-methy!-N-[ 2-pchloroph hyl-

o)
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dichlors-5-{ N-i-butyl-N-[ 4-bromebenzyl |Jaminosul-
fonyl}benzoic acid; 2,6-difluoro-5-(N-n-butyl-N-[3,4-
dichiorophenyl]aminosulfonyl benzoic acid;, 2-chloro-
6-imethyl-5-(N-ethy!-N-d-tolylaminosulfonyl jpenzoic
acid;  2-chloro-6-methyl-5{N-methyl-N-[3-}4-bromo-
phenylpropytlaminosulfonylfenzoic  acid, 2-methyi-
6~br0mo—5-(N—n—propy]-N ~4-tolylaminosulfonyl yben-
zoic acid; 2-bromo-6-methyi-5-( N-ethyl-N-4-
toiylaminosulfonyl }benzolc acid; 2,6-dimethyl-5-{M-
methyl-N-4-biph inosulfonyl)b ic acid; 4-
bromo-5-{ N-methyl-N-[4-bromobenzyl Jaminosul-
fonyl)benzoic  acid;  4-methyl-S-(N-i-butyl-N-[3,5-
dibromopheny! Jaminasulfonyl)benzoic acid; 4-
methoxy-5-{ N-ethyl-N-4-biphenylaminosulfonylYben-
2oic acid 3-methyl-5-(N-ethyl-N-4-bremo-

phenyl ifonyllb ic acid; 3-methyl-5-(N-
ethyl N [2-p-tolylethyljaminosulfonylYbenzoic  acid;
3-chloro-5-{ N-ethyl-N-[ 2-p-chlorophenethyl-
Jaminosulfonyl)benzoic acid; 3-triffuoro-5-(N-methyl-
N-[3-p-bromophenyipropylJamincsulfonyl Ybenzoic
acid;  §-{N-ethyl-N-f2-p-chlorophensthyl Jaminosul-
fonyl)-6-chlerobenzoic acid,; 5-{ N-i-propyl-N-
phenylaminosulfonyl}-6-bromobenzeic  acid;  5-(N-
ethyl-N-[ 2-p-chlorophenethyl Jaminosulfonyl)-6-
methylbenzoic acid, and 2-fluoro-5-(N-methyl-N-
phenytaminosulfonyl)benzoic acid,

EXAMPLE 52

The procedure of Example 15 is repeated, starting
with the requisite amine and 2-fluoro-5-sulfamylben-
zoic acid, to give the following congeners:

2-diethylamino-3-fluoro-5-{cis-3,5-dimethyl-
plpzrldmcsulfonyi]benmm actd 2 plpendmo -3-fluoro-

5-{cis-3,5-dimethylpiperidi acid;
2-piperidino-3-fluore-5-morpholinosu!fonylbenzoic
acid; 2-hexamethyleneimino-3-fluoro-S-mor-

pholinosulfonylbenzoic  acid; 2-di-n-butylamino-3-
chloro-5-(cis-3,5-dimethylpiperidinosulfonyl ibenzoic

acid;  2-piperidino-3-chloro-5-diethylamincsulfony!-
benzox: zcid; Z»plpendmo—3»methyl S-phcnylamtnosuL
Fonyl ic acid; 2-h ino-3-chioro-5-
piperidinosulfonylbenzoic  acid;  2-{N-ethyl-N-n-
propylamino}-3-trifluoromethyl-5{cis-3,5-dimethy!~

piperidinosuifonyl)senzoic  acid; 2-diethylamino-4-

Jaminosulfonyl Jbenzoic acid; 2,3-difluoro-5-(N-ethyl-
- N-[2-p-chlorophenethyliaminosulfonyl )benzoic  acid;
2-chloro-3-bromo-5-{ N-n-propyi-N-[ 3 4-dichloroben-
zyl laminosulfonylbenzoic acid; 2-methyl-3-fluoro-5-
(N-[2-p-chloropt hyl jami Ifonyl )b ic acid;
2-chloro-3-methyl-5-{ N-ethyl-N-[ 2-p-chlerophene-
thyl]aminosuifonyl)benzoic amd 2 -methyl-3-chiare-5-
{N-er.hyl -N-[2-p-chloroph 3 iforyl)ben-
Zoic acid; 2-fluore-3- methyl -5-( N-methyl-N-
phenylaminosulfonyl}benzoic acid; 2,4-diflucro-5-(N-
ethyl-N-[3-p-bromophenylpropyllaminosulfonylyben-
zoic acid; 2-chloro-4-flucro-5-(N-i-propyl-N-[2-p-
tolylethyljaminosulfonyl)benzoic acid; 2, 4-dibromo-5-
{N-methyl-N-phenylaminosulfonyl }benzoic  acid; 2-
bromo-4-methyl-5-{ N-n-butyl-N-{2-p-chiorophene-
thyl]aminosulfonyl Jbenzoic acid; 2-chloro-4-methoxy-
S-{N-methyl-N-[3-{2-methyl-4-chlorophenylpropyl-]
amincsulfonyllbenzoic  acid;  2-fluoro-4-methy!l-3-
{N-n-propy)-N-phenylaminosulfonyl)benzoic acid; 2,6-

50

flucro-5-(3-p-b phenylpropyl lfonylYben-

zoic acid; 2-piperidine-4-chlore-5-(3-chloro-
pt laminosulfonyl)b i acid, 2-hexame-
thyleneimino-4-chloro-5-h iyl Itonyl-
b 3 acid; 2-di-i-propytamino-4-methyl-5-

p:pendmosulfcny}benzmc acni 2-di-n-butylamino-4-
methoxy-5-h sulfonylt ic  acid;
2-piperidino-6-fluoro-5-{ 3,4-dichlorophenylaminosul-
fonyl)benzoic acid; 2-diethylamino-6-fluoro-5-mor-
pholinosulfonylbenzoic acid; 2-piperidino-6-fluore-5-
{4,4-dimethylpiperidinosulfonyllbenzoic acid; 2-die-
thylamino-3-fluoro-5-( N-methyl-N-[ 2-p-chlcrophene-
thyllaminosulfonyl)benzoic  acid;,  2-piperidino-3-
fluoro-5-( N-ethyl-N-| [2 p—chlomphenethy!}anunosui»
fonyl)b i ac:d ¥ ino-3-methyl-
5-({N-methyl-N-ph ,‘ i Honylit ic acid; 2-
di-n-propylamine-6-fluore-5-( N-n-butyl-N-{3,4-
dichlorophenyl Jaminosulfonyl }benzoic acid;, and 2-
piperidino-6-fluoro-5-(N-n-butyl-N-{3,4-dichlore-
phenyl]laminosulfonyl)benzoic acid.

EXAMPLE 53

The procedure of Exainple 18 is repeated, starting
with the appropriate 2-flucro-5-sulfamylbeazoic acids

3,992,441

and methanol in place of isopropancl, 1o give the fol-
lowing compounds:
2-methoxy-3-fluoroc-3-(cis-3.5-dimethyl-
p:peridmosulfonﬂ]henmtc acid; 2-methoxy-3-fluore-
S-morphoti onylt oic  acid;  2-methoxy-3-
chlore-5-(cis-3,5-dmiethylpiperidinosutfonyt }benzoic
acid, 2-methoxy-3-chloro-5-diethylaminosulfonylben-
zoic acid; 2 hoxy-3-methyl-5-phenylaminosulfonyl-
benzoic acid; 2-methoxy-3-chloro-S-piperidinosul-
fonylbenzoic acid; 2-methoxy-3-triflucromethyl-5-(cis-
3,5-dimethylpiperidinosulfonyljbenzoic acid; 2-
methoxy-4-fluoro-5-{ 3-p-bromophenyl-
propylaminosulfonyljbenzoic  acid;  2-methoxy-4-

34
of such size as to contain 100 mg. of the active ingredi-
ent. Tablets are also prepared containing, respectively,
5, 10, 25 and 50 mg. of the active ingredient, by em-
ploying the appropriate proportions of 2-chlore-5-{cis-
3 $-dimethylpiperidinosulfonyl jbenzoic acid and ex-
cipient blend in each case.

EXAMPLE 55

A dry solid pharmaceutical composition is prepared
by combining the following materials in the indicated
weight proportions:

fluoro-S-morpholinosulfonylbenzoic acid; 2-methoxy- Z-chlero-3-(cis-3.5-di iperi 11- o
4-chloro-5-h thyk ifonylt id; 15 honzele 2o

-chloro-5-hexamethyleneiminosu fony enzoic aci calcium carbonate 20
2-methoxy-4 thyl- 5—p|p:i di yib ic acid; pelyethylenc glycol, average molocular weight 4000 30
2 methoxy 4-methyl-5 ylaminosulfonylbenzoic
acid; 2.4-di hntv»‘ t Tyl iminosulfonyl-

benzoic acid; 2-methoxy-6-fluoro-5-(3,4-dichloro-
phenylaminosulfonyl)benzoic  acid;  2-methoxy-3-
fluoro-5-{ N-ethyl-N-[ 2-p-chlorophenethyl Jaminosul-
fonvibenzoic acid; 2-methoxy-3-methyl-5-( N-methyl-
M-phenylaminosulfonyl jbenzoic acid; and 2-methoxy:
4-methyl-5-{N-n-propyl-N-phenylaminosulfony] Joen-
zoic acid.

EXAMPLE 54

A dry solid pharmaceutical compaosition is prepared
by blending the following materiais together in the
specified weight proportions:

The dry mixture is thoroughly agitated to obtain a
completely uniform blend. Soft elastic and hard gelatin
capsules containing this composition are then pre-
pared, employing sufficient maierial to provide each
capsule with 190 mg. of active ingredient.

EXAMPLE 56

Groups, each comprising 4 animals, of normal
Sprague-Dawley (Charles River) male rats weighing
from 160 to 220 grams are fed rat chow containing the
test compounds for two overnight feeding periods. On
the morning of the third day the animals are anesthe-
tized and bled from the abdominal acrta. The total

2-chl S-{cks-3,5-di iperidi ¥ 50
benzoic acid

sodinm citrate 25

alginic acid 14

polyvinylpyreolidone 10

TAgAesIuMm stearate 5

After the dried composition is thoroughly blended,
tablets are punched from the mixture, each tablet being

3

b

40

plasma chol )l is then determined by the method of
1. 1 Carr and 1. ). Drekter reported in Clin.Chem., 2,
353 {1956). Most of the tests are conducted at a con-
centration in the feed of 0.15 to 0.25 weight percent of
the compound under test, but lower levels are em-
ployed in some instances. The total quantity of test
compound consumed is computed from feed consump-
tion over the two-day period and js tabulated, in milli-
grams per kitogram body weight per day, along with the

d percent chol ol fall measured:
% Daiky
Cholesteral Dosage
Compound Fult mg.ikg-
hloro-S 43, jiperidi s 126
benzoic acid
2-chibaro-5-{ cis-3.5-dimethylpiperidinosulfony| oenaoic 44 112
acid
2-chk 4-{eis-3,5 i Jbenzoic inactive 182
acid
2-b 5-{cis-3,5-di piperidi oenzoic a0 130
acid
2-b 5-(3 ipers 1Jbenzoic acid 5 Bl
2-chiloro-5-(3 i Ifonylibenzoic ncid 26 129
2-chlomo-5-(2,5-6i pip Yhenzoic s 118
acid
5.3 4 ) 38 174
benm acid
2-chib 3 Yheazaic 29 156
acid
2-i 5-{3: Ybenzoic 22 149
acid
2-hydroxy-5 - 3-methyipiperidinosuifonyl Jbenzoic ackd 35 134
2-piperidino-S-{piperidinosulfenyldbenzoic acid 35 129
2-b: 5{ 1-methyl-3 thenzoic %5 219
actd
“h 1p Yhenzaic acid 26 131
b 4 fyb-1 Tbenzaic 20 122
acid
2 5-(2 Thenzoie acid 37 73
2 ci\lum~5-(Z—oxoplpendmasulfmyl)benzmc scid 30 136
5-(3 31 215
bemn: acid
N-[2-chloro-$-[cis-3,5-dimethylpiperidinosulfonyl}- 5 180

beazoyliglycine

JJ

1
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£ Antiviral compositiona and & method for treating virus diseases.

62 Anthviral compositions and use thereof which contain carbon atoms, providsd that 3 k-
as active P i hatogenab ic ackd b ic acid is »L?o.:smooa.uom:-.o:mNR_-_c
derivatives of the formuta: saits thereof. They ara i §. ap
of various infechious diseases which are caused from
COOR, viruses, for le, upper resp y infection, p
nia, Bronchitis and sa on.
R,
Y-
R:
- X

A wherain X and ¥, indspendently of each other, dencie hy-

‘drogen atom, fiugrine atom, chlorine atom, bromine atom,
a amino group ar nitro group, R, denotes hydrogen atom or
o lowst alkyi group, R, denates hydrogen atorn, amino group,
4 lower alkyl group, hydroxyalkyl group, fower alkoxy group,

aryl group, guany! group, guaniding group, ureido group,
8_ oxamoylaming group or chloro-substituted pyridazinoami-
@ nogroup, or A, and R, topether with the nitrogen atom in the
o formula {I} may form a salurated heterotyclic group having

4 or 5 carbon atoms, in which the carbon atoms may be
o substituted by and oxygen atom or nonsubstituted or lower

alkyl group-substituted nitregen atom, and R, denotes hy-
P drogen atom, cyclohexyt group, benzyl group, aryl groug, or
E stratght or branched alkyl group which consiste of 1 to 12

ACTORUM AG

Property

Melting Point
('¢)

Chemical Name

Compound

hexane;

soluble in hot water, methanol

£
o
o
k3
[~
[+
L3
=
-
~
~
o
i
4]
”
£
[+]
O
Ex]
ot
E
=

insoluble in benzene,

~ 254

252

2,4-dichloro«S~guanidino-

sulfonylbenzoic acid

21

white crystalline powder;
insoluble in benzene, hexane;
soluble in hot water, methanol

- 199

(dec)

188

2,4-dichloro~5-guanidino~
aminosul fonylbenzoic acid

a2 :

white c¢rystalline powder;
insoluble in benzene, hexanej
goluble in hot water, methanol

220
(dee)

zemicarbazidesulfonyl-

2,4-dichloro-5-
benzoic acid

23

|
By
\

white erystalline powder;
insoluble in benzene, hexane;

- 219

(dec)

217

2, 4-dichloro-5—(2~
oxamoylhydradino«
gulfaonyl )benzoic acild

24

soluble in hot water, methanol

0068408

white crystalline powder;
insoluble in benzene, hexane;
soluble in hot water, methanol
white erystalline powder;
insoluble in benzene, hexane;
soluble in hot water, methanol
white orystalline powder;
ingoluble in benzene, hexane;
soluble in hot water, methancl
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Table 2 In Vitro antiviral Activity . .;
HE T e
a R - . - e Toxicity inBios < Th LT
P -Minimum Inhibitory Concentration (pg/ms) Bxper J.menta]r Example 7: Acube T ey ?1 e s B »
{t&s Each compound of the invention was suspended in $S%
LY B c D E F ‘G E - I J .
Co ;
mpovad - - Arabic gum sclution and given orally {p.o.} or intra-
1 20 300 3086 300 300 300 lﬂF _390 300 300 peritoneaily (1.p.} to groups of ten <dY male mice weighed
38 300 309 300 300 300 36 300 109,53.29:_. 5 from 24 to 26 g at the dosage volume of 10 mifkg. The
3 30 300 200 »300 3oe 300 300 300 308 300 mdértality rate was observed for 7 days. LDSO was
4 30 300 300 1ac 300 300 300 306 300 300 determined according to the method of Wilcoxon and
5 . 30 30¢ 160 "360 . 100 300 300 308 100 300 Litchfield. The results' are shown in Table 10. .
6 30 300 300300 300 100 30¢ 300 300 300 - B ’ ~ '
7 10 300 100 100 300 300 300 360 300 106 TS *, )
8. 30 100 300 300 300 300 303 300 300 300 -
9 30 300 300 300 300 300 100 300 300 360 . ’ o .
- . Table 10  Lbs5g value (mg/kg)
10 30 300 300 300 300 100 300 300 300 300 |- : : .
n 30 300 300 300 300 140 300 :300 300 300 aral Intra- . pral Intza-
. c . Co ound | 2dministra- periconeal Compound | zduinistra— perl :‘? neal
12 3¢ 300 300 300 300 33¢ 1oc 300 306 300 15 e wiom adwminisera- tion adwinistra-
- . - riont tion
13 16 100 300 108 300 300 100 306 300 300 1 3,000 >1.000 15 >3,000 >1,000
14 30 100 300 300 300 300 -300 300 300 300 2 >3,000 >1,000 6~ >3,000 21,008
. . ) 3 5 - >1,000 17 >3,000 >1,000
15 30 360 300 300 “300 100 300 300 300 300 3,000
s 4 >3, 000 >1,000 18 >3,000% 1,000
15 30 300 .300 30% 300 300 30 30C 300 100 5 >3,000 >1,000 19 >3,000 >1,000
17 30 30C 300- 300 300 300 300 300 300 300 20 & >3,000 >1,000 o 23,000 21,900
7 >3,000 746 21 >3,000 987
18 30 300 -3¢- 300 300 3 30 308 360 300 A )
- 8 >3,000 >1,000 22 >3,000 >i,000
19 10 300 300 1000 100 180 100 100 30 108 s >7.000 968 23 >3,000 >1,000
% 1¢ 186 _la loo 30 100 300 38 300 30 10- 3,000 1~ >1,000 i >3,000 21,000
: o 11 0 000 25 >3,000 >1,000
21 100 300 300 300 300 300 300 100 300 300 23,000 21, *
: : . i 12 >3,000 >1,000 26 >3,000 >1,000
22 106 - :
300 1os 300 300 100 300 308 100 300 [ _ 25 - ~3.000 21,000 o7 53,000 1,000
23 100 300 -300 300 100 300 300 300 300 300§ 14 >3,000 >1,000
24 100 30e 300 300 3260 300 306 100 306 306 | a
25 30 300 300 100 300 300 300 300 106 300 -
25 30 300 386 3p¢ 306 10¢ 380 308 300 300 .
27 30 306 30 100 300 308 300 300 30G 300
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“~Table 10 - Continued
oral ) Intra— Intra—
Coppavod .;_‘-Dn'l FETH i;ﬁ:;:ii_ vi?ampouad (:}?Enistra- i:;i;:;::i_
tion : tion

28 - >3,000 >1,000 35 >3,000 >1,008 )

2g >3,000  |..->1,000 36 >3,000 >1.080

30 >3,000 >1,000 37 >3,000 1. »>1,000

31 3,000 >1,000 38 >3,000 ! >1.000 | :

32 >3,006 | ->1,000 39 >3,000 . >1,000

33 >3,000 ° | >, 060 40 >3,000 | >1 000

34 >3,000 >1,000 [ 41 “>3,000 | >1,000

42 - >3,000 >1,000 a

As épparent .from the abové experiméntal examples, all of
the comyouﬁ&s 1 ~ 42 have antiviral activity of wide spectrum .
and are of extremely high safety: Thex;zfore, they have very
high clinical utility for treating various infectious diseases
which are caused from vi;us :Ln.fection,. for example, upper
respiratory infection, pneumonia, Brouchitis and so on.
In case that the compounds of the ;?re'sent invention
are administerd to a huma.n body, dosage for an adult is
30 ~ 5,000 mg per day for the compounds 1 - 6, 8 - 12, 14
-18, 25 - 28, 31 ~ 33, 41, and 42; 10 - 5,000 mgA per day
for teh compounds 7, 13, 19, 20, 30, .35, and 37; 50 - 5,000
mg per day for the compounds 2i - 24, 29; 534, 36, 38, 239,
and 41i. However, the deosage may be increzsed or decreased
out of the above range according to symptoms, ages, and

other conditions.
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6, Composition according to Claim 1, wherein the

aminosulfonylhalogenobenzoic acid derivative of the gemeral
formula {I) is aminosulfonyl-2,4-dihalogenobenzoic acid {in
the formula, X and ¥ denote flucrine atom, chlorine atom or

bromine atom, and both of R, and R

1 2 denote hydrogen atom -

and R., denotes hydrogen atom, cyclchexyl group, benzyl group, Lo

3
aryl group, or straight or branched alkyl group which consists

of 1 to 12 carbon atoms.

7. Composition according to Claim 1, wherein the .
aminosulfonylhalogenobenzoic acid derivative of the genexral o

formula (I) is i-aminosu.lfo'nylha'lpgenobenzoic acid derivative:

8. Compesition according to Claim 1, wherein the amino-—
sulfonylhalogenobenzoic acid derivative of the general formula

(I} is 3-aminosulfonyl-4,5-dichlorobenzoic acid derivative.

9. Composition according to Claim 1, wherein the
aminosulfonylhalogenobenzoic acid derivative of the general
formula {I} is S—ams.'._nosulfonyl-z,4—dichlo:obenzoi.c acid
derivative {in the formula, X and Y denote éhlorine atom,

R.I denctes hydrogen atom, R2 denotes hydrogen atom, gquanyl
group, guanidine group, wreido group, oxemoylamine group, and
R3 denotes hydreogen atom, cyclohexyl group, benzyl group,

aryl group, or straight or branched alkyl group which consists

of 1 to 12 carbon atoms.
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United States Patent g (] Patent Number: 5,413,892 . 5,413,807 ¢
Matsaura ¢t al. [45] Date of Patent: May 9, 1995 —continned continsed
Cempound No. ¥ Cuorepound No. 33
[54F ELECTROSFAYIC IMAGE BEVELOPING HaCO OCHLCO0H / Y
3 H
TONER 'Y 7
175] Invenmiors: Yeji Magsoura; Osamu Mukedai; o 4 No. 11 .
LFisutsehi Anzai: Kavoko Watanabe, o ompenes T DCHCO0H
all of Tsukuba, Yapan TN OCHCO0H
i
f13] Assignec: Hodogaya Chemical Co., Ltd., Rz Compound Mo, 31
Tokyo, Japan SOpNH i
{wherein D is 2 hydrogen atom or an electron donsting HxC OCHAO00H
1 Mo 542 group, and leac,h of Ry and Ry which are independent of
(3] Appl. Ne.: 245, each other, is a hydrogen atom, an alky! group, 2 cyclo- CHy Componed No. 12 13
alkyl group, an alkoxy group, an aryl group, an aralkyl ; HNOC
i22] Filed: May 18, 1954 group, 2 hydroxyl group, an amino group, a dialkyl-
aming gre;gl, a diarylamino ]irgup, a gsmralkyiazi:lc{ H OCHAOOOH
, L L group, a logen atom. a halogen-substituted ¥, o ) -
[30 Foreign Application Priority Data group, a halogen-substituted arv] group, a cyano group, 20 P Compoind No. 22
May 24, 1963 [JP]  Japer ... s-142553 @ formyl group, a catboxy! growp, a carbamoyl group, Compeund No, 13 L}
. an N-substituted carbamoyl group, an alkexycarbonyl i T Cobs
group, an acyloxy group, an acyl group, an arylearbo- .
E;] {’fs Clciﬁ 430/1?334(}“?:33? 0yl group, a nitro groupfa sulfonic acid group, an alkyi- HaC OCHCCOH OCHC00H
8] e aglieg v - 1A Sl > sulfonyl group, a substituted suifonyl greup, a suifa-
[58]  Field of Search w.o.oooooionecnnns 4307110, 903 movl group, an N-substituted sulfamey! group or a 25
substitoted sulfiny]l group, provided that when I is a CF; Compound No. M CHj
[56] References Cited hydrogen aton, R and Ry are not simultanscusly b
dregen atoms and at least one substituent other than a Br Compound No, 12
IS, PATENT DOCUMENTS hydrogen atom is substituted at the 2-posirion, or Ryand OCHCOCH
. N PO
5272,212 12/1953 Kitahara ... sy Roxtogether form a ring), %0
5346794 9/1994 Anzaietal. e 430110 OCHCOUH
Ry F Componnd Ne. 15
FOREIGN PATENT DOCUMENTS HEOS
U292 [2/1983 United Kingdom . I GOHCOOH 35
ZI124205 1271983 United Kingdom .
i CN Compound No. 24
Primary Examiner—Roland Martin
Asterney, Agent, or Firm—Oblon, Spivak, McClelland,
Maier & Neustadt 4 OCHCO0R
R GCHz Compoend N 16
1571 ABSTRACT / 3
An electrostatic image developing tomer containing a (wherein D, Ry and Ry are 25 defined above, or enCgHy O OCHCO0H 4, >
compound of the following formula {13 a5
By Ra
Ci Cempouaé Na, ¥7 COCH Compound No. 23
X~OCH~COOH i o ;
vfr O\ GO CO0H o HaC O CCH;CO0H
{wherein I, B and Ra are as defined above. B
i X Claims, No Drawi NO Compound 1o, 2€
wherein X is 4 s, No wings Compound No. 13
35
®) oo
CH;
ch\
N O GCHC00H Br
e 3 &0 -
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4 GB 2 090 138 A 4

.» UK Patent Application .GB «» 2 090 136 A

121) Application No 8133392 [zt Busthdval anmpositions
Ww“ wwqu. uﬁm 5Nov 1881 ‘containing sulphonamide
b derivatives _
(31} 56/157971
{32} dm”_,uwwm“wa {57) Antiviral compositions contain as
22 Jun 1983 active component
aminosulfonylhalogenobenzoic acid

(33) Japan {JP} NS

{43) Application published derivatives of the formula:
7 Jui 1982

(51) INT CL? COOH
AB1K 3111831719 1

i
H
i
i
i

Propearty

COFC 143/72 CO70
211/36 237/10 295/00
Domestic cassification
AEB 180 333 334 33Y
3BY 3%0H

C2C 1580215220227
22Y¥ 250252 25Y 311313
314 31531Y 320321 32Y
932 337 336 342 34Y 360
361 364 366 367 36Y 385
494 B10 51X 632 633

534 535 20 652 660 668

P

Y soN
2

X

wherein X and Y, independently of
each other, denote hydrogen, flucrine,
chlorine, bromine, amino or nitro, R,
denctes hydrogen or lower atkyl, R,
denotes hydregen, amine, lower aiyt,

insoluble in benzene, hoxane
soluble In hot water, methanol
ins¢luble In benzena, hexane |
soluble in hot water, methanol
insoluble in banzena, hexane
soluble In hot water, methanol
Ingolubie in benzene, hexane
soluble In hot water, mathano!
insoluble In benzene, hexane
soluble in hot watar, methanol
ingoluble In benzene, hexane;
soluble in hot water, methanol

white crystaliine powder
white crystalline powder ;
white crystalline powder
white crystalline powder;
white arystalline powder ;
white crystaliine powder

soluble in hot water, methanol

white crystatiine powder;
insoluble in benzene, hexane

697 599 801 802 BOY AA

SF SG hydraxyatky!, lower alkoxy, arvi, guanyl,

N guanidino, ureide, oxamoylamino or
GB 1458029 chioro-substituted pyridazinoamino, or
GB 1449485 R, and R, together with the nitragen
GB 1415296 atom in the formula {I} may form a
@B 1353357 saturated heterccyclic group having 4
G8 1328189 or 5 carbon atoms, which may be
M“ “nwwuwww substituted by axygen, aming or
op 1189718 afkylaming, and the salts thereof.
GB 795937
GB 778728
{58] Fleid of saarch

ASE

cic
{71} Agpplicants

Mochidz Selyaku

Kebushiki Kaisha,

1—7 Yotsuya, Shinjuku-

u, Tolkyo, Japan
{72] Inventars

Ei Mochida,

Yasuo Suzuki,

Kazwo Yamaguchi,

Haruo Ohnishi
{741 Agents

F.J. Clevetand &

Compeny,

40—43 Chancery Lane,

London WC2A 1JQ

tren = e i

(dac)
189 ~ 191
208 — 210
166 - 188

288.5 - 288

TABLE 1 (Continuad)
Melting Point
(*C)

205 — 208
177 = 178
156.6 — 156.5

4-chioro-3-methoxyamino-
sulfony|benzole acid
4-chloro=3-hydroxysathyl-
aminosulfony|banzoic acid
4=chloro-3-N-methyl-
hydroxyethylaminosulfonyl-
benzoic acld
4-chioro«3-hydrazino-
sutfonylbenzole acid
4-chloro-3-[sopropy|-
aminosulfony|banzola acid
3~anilinosulfonyi-4«
chiorobenzoic acid
4-chloro-3-[2-(B-chioro-
pytidazine-3-y|)hydrazino=
1-yl1sulfanylbenzolc acld

Compound

8

9

10

A3

2

13

14
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TABLE 1 (Continued)
—
Malting Polint
Compund (*c) Property
i B-aminosulfony |-2-bromo- 220 — 234 white crynialline powder ;
4-chlorobenzole acid insolubla  benzene, haxane |
solubte in not water, methanol
3 S«aminosulfony!-2,4~ 232 - 233.5 white crystalline powder ;
dichlorobenzoic acid insoluble In benzens, hexana ;
soluble | 1 hot water, methanol
i R-gminosulifony|-4,5- 288 — 268 white crystaltine powder |
dichltrobanzoic acld insoluble in banzene, hexane;
soluble in hot water, methanol
2,4-dichloro-5-guanidina- 252 — 254 whita orystalline powder
aminosulfonylbenzoic acid Ingoluble in benzene, hexane ;
soluble in hot water, methanol
2,4-dichloro-5-guanidinos 198 — 199 white crystalline powder ;
, aminosulfony!benzolc acid {dac) ingoluble In benzena, hexane ;
’ soluble in hot water, mathanot
3 2,4-dlchloro-5-semi- 220 (dec) white crystaliine powder ;
carbazidesuifony lbenzole insolubla In banzane, hexane | gg
acld soluble in hot water, methanol r
— g
5. 2,4«dichloro-5-otamInic acld 217 — 219 white crystalline powder ; =]
hydradinosuifony tbanzoic (dec) insoluble in benzene, hexane ; ; —
acld soluble In hot watet, methanol 3 3
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€} Novel aminosulfenylbenzoic acid derivatives of the for-
mute (1): CO,A,
¥
0
cone
\R,

W wherein X and ¥, Independently of each other, denate
chiorine atom, bromine atom, hydrogen atom, amino group
or nitro group, R, denates hydrogen atom or a lower alkyl

= group, R, dencies hydrogen atom, amino group, a lower
alkyl graup, a hydrexyalkyl group, a lower alkoxy group, any!
group, guanyt group, guanidine grnup ure»d group, ox-

< group, of
wrldu.zlnoa.minn group, or A, and FI, together with & ni-
trogen atom in the formula {f] may form & sa_tu‘raied
heterocycllc group of 4 or 5 carbon afoms in which the
carbon atoms mey be repiaced by an oxygen atom or unsub-
giituted or lower alkyl-substituted nitrogen atom, and R,
o denotes hydrogen etom, alkyl group, alkeryd group, cy-
n cloalkyl group, or benzyl group.

ACI:OHUN AG

- chloroform, 0.93 g of a.m.l:.ne was drogped thEIEJ.D under st:.rrlng

. stirring ‘and cooling with ice.

acid to the pE of lower than 2 thereby precipitating crystals.
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#

o
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s
o
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Example 3:

After 2.55 g of 3—chlorosulfo.nyl—ll—chl.ombenzcj.c acid
and 1.94 g of sodium carbonate were dissolved into a solvent
consisting of the two phases of 10 ml of water and 10 ™l of

and coolmg w:.th ice. After 5 hour reaction at room tanperature,

the zeact;.on mxh:re was separa.ted into two phases. afte.r adal.-' -

1:1011 of lU g of . :Lce to the agueous layer, 1{: was adjusteﬁ. w:.th
6 N hydrochlcrlc ac1d te the pH of lower than 2 and the -

prec;pltated crystals were f:.ltered off -and washed w th water.
The crystals thus cbtained were recrystall:.zed from the mixed
solvent of water and methanol, yleld.}.ng 2 65 g of 3-—am11nosu1ﬁonyl
4-chlorohenzolc acid as white crystals. The product shcwed the
melting pomt of 208 - 21[!°C when measu.red 1n accordance w1th
the Prescr:.ptlon of the Japanese Pharma.copela.._ The re.sult of

elementary analysis of th.Ls product is as fcllows- S ' )

o4 ‘B . N g
Calculated  50.09.  3.23 _11.37  4.49 -10.28
Found '50.32 - 3.40  -11.20  4.41  10.09

Exanple 42 . i
' l 08 g of guanidine sulfate and 2 90 g of 5—chloro—
sulfonyl—z 4—d1chlcmbenzolc zcid were successively added into
1.22 g of sodium hy&roxide‘dissolved' in 10 m1 of water under

After the reactz.on was effec-.ed

at room temperature for 2 hours and then 10 g of ice was added

to the reaction mxture, it was ad;usted with 6 ® hydmchlorlc -

The crystals were filtered off, and washed with water.
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In the following, other examples of the

according to the present invention are shown.

GCesy0vY

compounds

e e S

Exanmpies ¢ - s
Preparation Melting Foint
Compound Name Hgthod % | APpearance (,g)
7 | 3-ethylaninosul Fonyi-4~ i wvhite 190.5 — 192.5
chlorobenzoic acid erystal : .
8 | 3-dinethylaminosul fonyl—4- 1 diteo | 248.5 - 249.5
chlorobenzolc acid - . .
9 | 3-smtnosul fonyl-5-broncbenzolc 1 ditto 251 - 284
acld ) . .
106 } 3-hydroxyethylaminosulfonyl-4-. . 2 ditto 177 - 178
chlorcbenzoic acid .
i1 3—N—met.hy]hydroxyethj’laminosuifonyi— 2 ditto 155.5 - 156.5
4-chlorobenzoic acid .
12 | 3-{pyrrolidine-1-y1 pulfonyl-4 2 ditto 237 — 239
—chloxcbenzoic acid
13 | 3-isopropylamincsul fonyl—4- 3 ditto- 18y - 191
chlorobenzoic acid -
14 | 3~methoxyaminosul fornyl-4— . & ditto 285 — 206
chlorobenzoic acid .
15 | 5-guanidinoamiresulfonyl-2,4— & dirto 198 - 199
dichlorchenzoic acid {decomposed)
16 | 5-semicarbazidosulfonyl~2,4— & ditto 220 -
dichlorobenzoic acid {decomposed,
17 |5 {Z-oxmmovihydrazinosulfonyl )~ 4 ditto 217 - 219
T2 Aedichlcrobenroie acdd - {decamnr cnd}
18 { 2-andno-S-aninosul foryl—b- 1 “ditro > 300 .
chlorcbenzolc acid A
1% | 4—chloro-3—{{2+{ 6~chloropyridazine— 2 ditto is6 ~.188
3~yl)~hydrazino-~1-y1l-sulfonyl- ) Lo
benzoic acid
20 | 3 (4-methylpyperazine-1-y1} 2 ditto 126-— 121
sulfonyl-d-chlorobenzoic acid
Note: Numerals I — 4 in the column of ™Preparation Method” correspond

to the above-mentioned Examples I - 4.
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(57) Abstract: Compounds of fermula (1) are described,
wherein R represents an aryl or hetercaryl group; &, B, D
and E, which may be the same or different, each represents
a nitrogen ztom or a C{R®) groap [in which R? is a hydrogen
aor hafogen atom or an atky], haloalky}, alkoxy, haloalkoxy,
hydroxy, -NO; or -CN group] provided that twa or mere of
A, B, Dand B are C(R?) groups; X represents an oxygen or
sulphor atom or a R(R*) group in which R? is a hydrogen

atom or an alky] group; Q. R, S and T, which may be the same or different each represents a nitrogen atom or a group C{R*} [in
which B* is an atom or group -L'{Alk",L¥R¥)s). provided that twoe or more of @, R, S and T are C{R¥) groups. The compounds are

potent and selective inhibitors of the enzyme phosphodiesterase 7 and are of use in the of i and other

in which inhibition of the enzyme can have a beneficial effect.
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X in compounds of formulae (1) and (1a) is in partiuclar an oxygen atom or
a2 -~-NH group.

Particularly useful compounds according to the invention include:
N-{4-Chlorophenyl)-3-{7-nitro-1H-benzimidazol-2-y/)benzenesutfanamide;
N-{4-Cyanopheny!}-3-(7 -nitre-1H-benzimidazol-2-yl)benzenesulfonamide;
N-{3-Cyanophenyl}-3-{7-nitro-1H-benzimidazol-2-yl)benzenesufonamide;
N-~{3,5-Dichlorophenyl}-3-{7-nitre-1 H-benzimidazo!-2-yl}benzene-
sulfenamide;
N-{4-Bromo-2-chlorophenyl}-3-(7-nitro-1H-benzimidazal-2-yl)benzene-
sulfonamide; ]
N-Ethyl-4{3-(7-nitro-1H-benzimidazol-2-yl)benzenesulfonylaminc]-
benzamide;
4-{3-{7-Nitro-1H-benzimidazol-2-y/)benzenesulfonylaminolbenzoic acid
ethy! ester;
N-{4-Chloro-2-methyiphenyi}-3-(7-nitro-1H-benzimidazol-2-yilbenzene-
sulfonamide;
2-{3-(2-Chloraphenylsuifamoyl)phenyi]-3H-benzimidazole-4-carboxylic
acid methy| ester,
243-(4-Chloro-2-methylphenylsulfamayl)phenyi]-3H-benzimidazole-4-
carboxylic acid,
2{3-{5-Chloroc-1H-benzimidazol-2-yl)benzenesulfenylaminolbenzoic acid;
2-[3-{2-Chlorophenylsulfamoyliphenyl]-3H-benzimidazole-4-carboxylic
acid;
2{3-{4-Chloro-2-methylphenylsuifarmcylphenyllbenzoxazole-7-carboxylic
acid;

2{3-{5-Chlorobenzoxazol-2-yl)benzenesulfonylaminolbenzcic acid;
2-{3{4-Chloro-2-methylphenylsulfamoyl)phenyllbenzoxazole-4-carboxylic
acid;

N-{4-Chloro-2-methylphenyl}-2-{4-nifrobenzoxazol-2-yl}benzene-
sulfonamide;
N-{4-Bromophenyl}-3-(4-methylbenzoxazol-2-yi)benzenesulfonamide;
3-{4-Nitrobenzoxazol-2-yf)-N-{4-trifluoromethylphenyljbenzene-
sulfonamide;
N-(4-Cyanophenyl}-3{4-nitrobenzoxazol-2-yl)benzenasulfonamide;

|
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rregared fran S-aminésélicylic acid (0.5g) to give the tifle compound
{0.04g) as & tan solid.
TLC Ryf 0.8 {ethyl acelate).

A mixture of 3-{4-chlorophenylsulfamoy!)benzoic acid {(120mg), 3-nitro-1,2-

phenylenediamine (§8mg} and trimethylsilyl polyphosphate (1ml) in 1,2~ -

dichlorcbenzene {10ml} was heated fo reflux for 2h under a nitrogen
aimosphere and then left to stand at room temperature for'36h. The
mixture was diiuted with water {30ml}, neutralized with 2N sodium
hydroxide and extracted with dichioromethane (4 x 30mi}. The combined
organic phases were dried (magnesium sulfate} and the solvent was
removed in vacto. The residue was purified by column chromatography
an silica eluting with 50% ethyl aceiate in hexane to give the fitle
compound (19mg) as a yeilow solid.

TLC Ry0.43 (50% ethyl acetate in hexane).

TH NMR (200MHz, DMSO-d®) 7.10 {2H, d), 7.30 (2H, d), 7.50 (1H, t},
7.70-7.80 (1H, m), 7.85-7.95 (1H, m), 8.10-8.20 (2H, m), 8.55-8.65 (1H,
m), 880 (1H, s).

The following compounds were prepared by a similar procedure:

EXAMPLE 2

sulfonamide

Prepared from 3-nitro-1,2-phenyienediamine {(51mg) and 3-{4-cyano-
phenylsulfamoyl)benzoic acid {100mg) to provide the titte compound
{17mg) as an orange solid.

TLC Ry 0.33 (5% methanol in dichloromethane).

1H NMR (200MHz, DMSO-d®) 7.30 (2H, d), 7.4S (1K, 1), 7.69 (2H, d),
7.55-782 (1H, m), 7.97 (1H, d}, 8.158.26 (2H, m), 8.67 (iH, d), 8.90 (1H,
S).

WO 01774786 PCT/GB0101479
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Prepared from 3-nitro-1,2-phenylenediamine (62mg) and 3-(2-chloro-
phenylsulfamoyllbenzoic acid {127mg) to provide the {ifle compound
(15mgy} as a yeilow soiid.

TLC Ry 0.55 {(580% ethy! acelate in hexane).

TH NMR {200MHz, DMSO-d®) 7.15-7.30 (3R, m), 7.39-7.50 (2H, m), 7.72-
7.39(2H, m), 8.14-8.25 (2H, m}, 8.69 {1H, d}, 8.79 (1H, s).

sulfenamide

Frepared from 3-nitro-1,2-phenyienediamine (101mg} and 3-(3-cyano-
phenylsulfamay!)benzoic acid {200mg) to provide the fille compound
{64mg) as an crange salid.

TLC Ry 0.48 (5% methano} in dichloromethane).

TH NMR (200MHz, DMSO-d8) 7.42-7.54 (5H, m}, 7.78 (1H, 1), 7.94
{1H, d), 8.15-8.28 {2H, m), 8.67 {1H, d}, 8.87 (1H, s), 10.98 (1H, s), 13.56

{1H, s).

Prepared from 3-nitro-1,2-phenylenediamine (88mg) and 3-(3,5-dichloro-
phenylsulfamoylibenzoic acid (200mg) o provide the title compound
(82mg) as a pale orange solid.

TLC Rt 0.4 (50% ethyi acetate in hexane).

1H NMR (200MHz, CDCl3) 7.07 {1H, s), 7.09 (1H, s}, 7.1C (1H, s), 7.38
{1H, t), 7.68 (1H, t), 7.96 (1H, d), 8.05-8.20 (4H, m), 8.45 (1H, d), 8.81
{tH, s).

EXAMPLE 6

benzenesulfonamide

. 389

;-
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Prepared from 3-nitro-1,2-phenylenediamine (88mg) and 3<{4-bromo-2-
chlcrophenylsulfamoyl)benzeic acid {260mg) to provide the fitle compound
{43mg) as a brown solid.

TLE Ry 0.45 {50% ethy! acetate in hexans).

1H NMR (200MHz, CDOCl3) 7.11 {1H, s}, 7.42-7.51 {3H, m}, 7.65 (1A, 4,
7.73 (1H, d), 7.90 (1H, d}, 8.21 (1H, d), 8.26 (1H, d), 8.41 {1H, d), 8.58
{1H, s).

kenzamide
Prepared from 3-nitro-1,2-phenylenediamine {88mg) and 3-(4-ethyl-

carbamoylphenylsulfamoylibenzoic acid {200mg) to provide the fitle

compound (14mg} as a yellow solid.

TLC Rt 0.5 {sthyi acetate).

TH NMR (400MHz, CDCl3) 1.11 (3H, t), 3.29 (2H, q), 7.26-7.33 (2H, m),
7.41 (1H, t), 7.65-7.70 (2H, m), 7.90-7.95 (2H, m), 8.05-8.13 (3H, m), 8.23
(2H, d), 8.35 {1H, s), B.75 (1H, 1), 10.86 (1H, s), 13.07 (1H, s).

3-Nitro-1,2-phenylenediamine (319mg) and pyridine (0.34m!) were added
to a suspension of 4-{3<chlorocarbonylbenzenesulfonytamino)benzoic acid
ethy! ester {(765mg) in dichloromethane {40ml) under a nitrogen
atmosphere. The reaction was stirred at room temperature for 5h and
then left to stand for 2 days. The mixture was diluted with
dichloromethane (30ml) and washed with saturated aqueous sodium
bicarbonate solution (80ml). The organic phase was dried {(magnesium
sulfate} and the solvent removed in vacuo tc give the amide as a mixture
of isomers. The crude amide was combined with phosphorus oxychloride
{10ml) under a nitrogen atmosphere, heated to refiux for 100 minutes,
then allowed tc cool. The mixture was poured into ice-water (100ml) and
neutralized with 2N sodium hydroxide sciution. Saturated aqueous
sodium bicarbonate solution (60mi) was added and the aqueous phase
was extracted with ethyl acetate (3 x 70ml). Water (150mi) was added to

WO 01774786 PCT/GBAL/01479
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the combined organic phases and the pH was adjusted to 3 with 2N
aqueous hydrochioric acid. The organic layer was washed with brine
(10C0m!), dried (magnesium sulfate) and the solvent removed in vacuo to
give a brown solid. Purification by column chromatography on silica
ejuting with 33% hexane in ethyl acetate gave the fifle compound {80mg)
as a brown solid,

TLC R¢ 0.64 (33% hexane in ethyl acetate).

1H NMR (400MHz, 1309, DMSO-d8) 1.25 (3H, ), 4..25 (2H, q), 7.30 (2H,
d), 7.40-7.45 (1H, t), 7.70-7.75 (1H, 1), 7.80 (2H, d), 7.95-8.00 (1H, m),
8.15 (2H, bs), 8.45-8.55 (1H, m), 8.80 (1H, s).

1-<{3-Dimethylaminopropy!}-3-ethylcarbediimide hydrochloride {(441mg) and
methy! 3,4-diaminobenzoate (265mg) were added to a suspension of 3-{4-
chioro-2-methyi-phenyisuifamoyljpenzoic acid (500mg) in dichloromethane
{40mi) under a nitrogen atmosphere. The reaction was stirred at room
temperature for 18h. The mixiure was diluted with dichloromethane {20mi)
then washed with water (100mi{} and saturated aqueous sodium
bicarbonate solution (100ml). The organic phase was dried (magnesium
sulfate) and the solvent was removed in vacuo tc give the amide as a
mixture of isomers. The crude amide was combined with phosphorus
oxychloride (10ml) under a nitregen atmosphere, heated to reflux for 1h
and then allowed to cool. The mixture was poured into ice-water {100ml)
and neutralized with 2N aqueous sodium hydroxide solution. Saturated
agueous sodium bicarbonate solution (60ml} was added and the aqueous
phase was extracted with ethyl acetate {3 x 70ml). The combined organic
phases were dried {magnesium sulfate} and the solvent was removed in
vacuo to give the title compoungd {700mg) as a pale brown solid.

TLC R 0.6 (33% hexane in ethyl acetate).

1H NMR (200MHz, DMSOQ-d®) 2.00 (3H, s}, 3.90 {3H, s), 6.95 (1H, d),
7.10-7.25 (2H, m), 7.60-7.90 (4H, m), 8.15-8.35 (1H, m}, 8.40-8.50 {1H,
m), 8.60 (1H, s), 9.85-9.85 (1H, bs), 13.60 (1H, s).

The following compounds were prepared by a similar procedure:
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Prepared from 3-{4-chlorc-2-methylphenylsuffamoyilbenzoic acid (300mg}
and 3-nitro-1,2-phenylenediamine (141mg} to give the fitle compound
{187mg} as a pale brown solid.

TLC R 0.4 (5% methanol in dichloromethane).

TH NMR (200MHz, DMSO-d8) 2.05 (3H, s), 6.95 (1H, d), 7.15-7.25 (1H,
m}, 7.30 {1H, s}, 7.45-7.55 (1H, m), 7.75-7.85 {2H, m}, 8.10-8.25 {2H, m)},
8.60-8.80 (2H, b).

! lic acid methyl est
Prepared from 2,3-diaminobenzoic acid methyl ester (67mg) and 342-
chlerophenylsulfamoyi}benzoic acid {126mg} to afford the fitle compound
{54mg) as an off-white solid.
TLC Rt 0.4 (50% ethyl acetate in hexane).
1H NMR {200MHz, CDClia)} 4.07 {3H, s), 7.06-7.14 (2H, m), 7.26-7.42 (3H,
m), 7.65 (1H, 1), 7.76 (1H, d), 7.88 (1H, d}, 7.78 {1H, d), 8.07 {1H, d}, 8.39

(1H, dy, 8.46 (1H, s).

EXAMPLE 12

1 lic acid methy) esi
Prepared from 3-{4-chloro-2-methylphenylsulfamoyl)benzoic acid (425mg)
and 2, 3-diamincbenzoic acid methyl ester (217mg) to give the title
compound (540mg) as a brown solid.
TLC Ry 0.52 (5% methanol in dichloromethane).
1H NMR (200MHz, DMSO-d8} 2.00 (3H, s}, 4.00 (3H, s), 6.85 (1H, d),
7.10-7.20 (1H, m), 7.25 {1H, s), 7.30-7.45 {1H, m), 7.75 (2H, d), 7.85 (1H,
d}, 8.05 {1H, d), 8.55-8.65 {1H, m), 8.70 {1H, s}, 9.90 (1H, s), 12.75 (1H,
s).

e L Qﬁ
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{57} Compounds of formula 1 or 2 wherein ring A is a phenyl ring or aromatic heterceycle and rings B and ©
are each independently a pheny! ring or heterocycle. Rings A, B and C are optionatly substituted by cne or
more groups R1, RZ and R3 respectively. Xis aspacer group and R is hydroxyl, C1-4 alkoxy or MR4RS whersin
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particular, each of rings A, B and C is a phenyl ring and the spacer group X is a direct band, an alkylene group,
an alkenylene group or an alkylene group which further contains an ether, thiosther or amino group. When
present, substituents R1, R2 and R3 are preferably chlore, carbe ide, cyano, methoxy or nitro groups. The
compounds may be useful as antibacterial agents in the treatment of bacterial diseases and infections.
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1
COMPQOUNDS AND THEIR THERAPEUTIC USE .
Background of the Invention
Several chemical - classes of compound are known that possess
considerable antibacterial activity, and these have proven of immense value in
the freatment of bacterial diseases and infection. They include among others, the

penicilins, the cephalosporins, the aminoglycoside antibiotics, vancomycin

analogues and the sulfonamide drugs.

Compounds of similar structure to those of the invention have been
described before as Cathepsin D inhibitors. However, there are no reports of
antibacterial activity. For example, Biorg. Med. Chem. Letl. {19888), 9(17}2531-
2536 describes the synthesis and structure-activity relationships of compound

A

S S0
S\H/ \©\ 0 HN
N
N
RingC H
EtC
Cl

Compound A

COH

2

This paper claims only compounds containing a heterccyclic thio-ether
function on ring C, which is essentiai for Cathepsin D inhibition.
Summary of the Invention

The invention relates to a group of carboxyphenylsulffonamide
compounds, defined by Formulae 1 and 2, which exhibif antibacterial activity.
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1

COMPOUNDS AND THEIR THERAPEUTIC USE

Background of the invention

Several chemical classes of compound are known that possess
considerable antibacterial activity, and these have proven of immense value in
the treatment of bacterial diseases and infection. They include among cthers, the
penicillins, the cephalosporins, the aminoglycoside antibiotics, vancomycin
analogues and the sulfonamide drugs.

Compounds of similar structure to those of the invention have been
described before as Cathepsin D inhibitors. However, there are no reports of
antibacterial activity. For example, Biorg. Med. Chem. Lett. (1998}, 8{17) 2531-
2536 describes the synthesis and structure-activity relationships of compound
A

COH

EtQ
Cl

Compound A

This paper claims only compounds containing a heterocyclic thio-ether
function on ring C, which is essential for Cathepsin D inhibition.
Summary of the Invention

The invention relates to a group of carboxyphenylsuffonamide

compounds, defined by Formulae 1 and 2, which exhibit antibacterial activity.
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Formula 1

5. 2{3-Carboxybenzenesulfonylamino}-N-{3-chlorophenyl}benzamide

HCo.__O

To Wang resin (0.034 mmol) in an IRORI™ minikan, pre-sweiled in DMF,
was added 3-carboxy-N-{2-(trimethylsilylethoxycarbonyijphenyi]-
benzenesulfonamide (3, 43mg, 0.102 mmol), HATLU (39 mg, 0.102 mmol}, di-
isopropylethylamine (15 ui, 0.85 mmof} and DMAP (1 mg, ¢.01 mmol). The
reaction mixiure was agitated overnight and washed with DMF (3 mi}, methanol
{3 mL), and DCM (3 mi »2).

The minikan was treated with TBAF (3 mL, 1M in THF) for 1 hour and
washed with THF (3 mL) and DCM {3 mL x3). The minikan was treated with
sodium iodide (3 mL, 1M in acetone) and washed with acetone {3 mL x3) and
DMF {3 mL).

To the minikan was added DMF (3 mL), and 3-chioroaniline (43 mg, 0.34
mmal}, HATU {38 mg, 0.102 mmol} and di-isopropylethytamine {15 ul, 0.85
mmotl) were added. The minikan was agitated overnight and washed with DMF
(3mL), MeOH {3mlj and DCM (3 mL x3). The resin was cleaved using TFA/DCM
(111, 05 hr. x2). The solvent was evaporated to vyield 2-(3-
carboxybenzenesulfonylamino}-N-{3-chlorophenyl)benzamide.
miz 429 (M-H), 431 {M+H).

<

9/
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6. 2-(4-Carboxyethylbenzenesulfonylamino}-5-chioro-N-{4-chloro-2-_
methylphenyt)benzamide

{from 4 and 4-chioro-2-methylaniline)

HOOC

miz 505 {M-H), 507 (M+H),
7. N-{4-Carbamoylphenyl)-2{4-carboxyethylbenzenesulfonylamino}-5-
chlorobenzamide

{from 4 and 4-amincbenzamide)
HOOC

10

miz 500 (M-H), 502 (M+H).

14
8. 2-(3-Carboxybenzenesulfonylamino)-5-chloro-N-{3-chlorophenyi)-
benzamide
{from 1 and 3-chicroaniline}
HO O
H
L8] N
H
s N
1]
Co a
5 C
miz 463 (M-H), 465 (M+H).
9. 2-(4-Carboxyethylbenzenesulfonylamino}-5-chloro-N-{3-
chlorophenyl]benzamide
10 {from 4 and 3-chlcroaniline)
HCCC
o N
~
H i
S/N =
1l
%¢ ¢l
Cl

miz 491 (M-H), 493 (M+H).

15

o
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ol
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10. 2-(3-Carboxybenzenesulfonytamino}-4-chloro-N-(4-chloro-2-.
methylphenyl)benzamide
{from 2 and 4-chlore-2-methylaniline)
HO O
H
a N
N
8 i
O’”
5 Cl
mfz 477 (M-H), 479 (M+H).
11. 2-{4-Carboxyethylbenzenesulfonylamino}-5-chioro-N-{4-
chiorophenyl}benzamide
10 (from 4 and 4-chloroaniline}
HOQC
o N
Xy~ RN
4 |
,,ﬁ/ o cl
Co
Cl

miz 491 (M-H), 493 (M+H)

18
12. 2-{4-Carboxyethylbenzenesulfonylamino}-5-chioro-N-(3-
cyanophenylibenzamide
{from 4 and 3-cyanoaniine)
HGOCC
H
8] N
H
5N
“Il
Co CN
5 Cl
miz 482 (M-H), 484 (M+H).
13. 2-{3-Carboxybenzenesulfonylamino}-6-chloro-N-{4-chloro-2-

10 methylphenyl}benzamide
(from 1 and 4-chioro-2-methylaniline}

cl

miz 477 (M-H), 479 (M+H).
15




sy

17 18
14. N-{4-Carbamoylphenyl}-2-(3-carboxybenzenesulfonylamino}-5- - 16. 2-(3-Carboxybenzenesulfonylamino}-4-chloro-N-{4-
hi benzamide carbamoylphenyl)benzamide
chloro
{from 1 and 4-amincbenzamide) {from 2 and 4-aminobenzamide}
s 5
HC o
HO 0
H 0N
O N 2
H H i o
4
N 0 5
o'l NH, %0 NH,
cl
Cl
miz 472 (M-H}, 474 {(M+H).
. miz 472 (M-H), 474 (M+H).
15. 2-(3-Carboxybenzenesulfonyiamino)-4-chloro-N-(3-
10 chlorophenyl)benzamide 17. 2-(3-Carboxybenzenesuffonylaminoj-§ -chloro-N-{4-
(from 2 and 3-chicroaniline) 10 chlorophenyllbenzamide
{from 2 and 4-chioroaniiine)
HO O
HG 0
H
0 N
Cl ,,ﬁ’ cl
0o

Cl

miz 463 (M-H), 465 (M+H).
45 15 miz 463 (M-H)
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B5. 2-{3-Carboxyethyl-4-methoxybenzenesulfonylamino}-5-chloro-N-{4- .

hydroxyphenyl}benzamide
{from 84 and 4-hydroxyaniline)

i
5
osd
S H
0 NH
10 —0
OH
0 OH

miz 503 {M-H), 505 (M+H).

16 90. 2-(5-Carboxymethyi-2-methoxybenzenesulfonylamino)-5chloro-N-{(4-
bydroxyphenyl)benzamide
{from 89 and 4-hydroxyaniline)
HO o

OH

O o~

H
N—S

Y
0

Iz

Cl

miz 489 (M-H}, 491 {(M+H).
20
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18. 2-{3-Hydroxymethylbenzenesulfonylamino}-5-chloro-N-(4-.

chlorophenyl)benzamide

OH

ol

To  2-(3-methoxycarbonylbenzenesulfonylamino)-5-chioro-N-{(4-
chiorophenyljbenzamide {17, 480 mg, 1 mmol) in THF (10 mL) under nitrogen,
was added lithium borohydride (1 mL, 1 mmol, 1M in THF) drop-wise. The
reaction mixture was stirred for 6 hours and partitioned between ethyf acetate
{25 mL), water {25 mL) and 2M HCI {3 mL). The organic layer was washed with
water (10mi}, brine (10 mL), and the solvent evaporated. Trituration with
dichloromethane gave 2~(3-hydroxymethyibenzenesulfonylamino}-5-chloro-N-{4-
chlorophenyl}benzamide as a solid {135 mg, 0.3 mmot, 30%).

'H NMR {400 MHz) d6 DMSO, 5 10.49 (1H, s), 7.82 (1H, s}, 7.74 (1H, m),7.68
(1H, dd), 7.58 (1H, m}, 7.51 (1H, m), 7.45-7.35 (4H, m), 4.44 (2H, s).

miz 449 {M-H).

19. 2-{(3-Chloromethylbenzenesulfonyiamino)-5-chloro-N-(4-

chlorophenyl}benzamide

Cl
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2-(3-hydroxymethylbenzenesulfonylamino)-5-chioro-N-{4-

chlorophenyl}benzamide (18, 1.9 g, 4.2 mmol} was heated to reflux in thionyl
chloride {20 mL}) for one hour. The thiony| chicride was removed by distiflation
and the reaction mixture partitioned between water {20 mL} and DCM (20 mL).
The organic layer was evaporated to vyield 2-(3-
chloromethyibenzenesuifonylamino}-5-chicro-N-{4-chlorophenyl)benzamide
miz 467 (M-H).

20. m-[4-Chloro-2-{4-chlcrophenylcarbamoyl)phenylaminosuifonyl}-

benzylmalonic acid

COOH

To 2-(3-chloromethylbenzenesutfonytamino)-5-chioro-N-{4-
chlorophenyl}benzamide {19, 1.8 g, 4 mmol} in THF (20 mL) was added diethyl
maicnate (0.6 mL, 4 mmol), lithium hexamethyidisilazide (8 mL, 8 mmel, 1M in
THF) and sodium iodide {f mg) and the reaction mixture heated to reflux for 1
hour. 1M NaOH {10 mL} was added and the reaction mixture stirred overnight at
room temperature. The organic layer was removed and the aqueous layer
acidified with 1M HCI (15 mL} and extracted with ethyl acetate {20 mL). The
organic layer was washed with sat. NaHCO,{10 mL), 1M HCI (20 mL}, water (20
ml) and brine (20 mL). The solvent was evaporated to yield m-[4-Chloro-2-{4-
chlorophenyicarbamoyliphenylaminosulfonytlbenzylmalonic acid {0.58 g, 23%).
'H NMR (460 MHz) CDCI,8 7.79 (1H, d), 7.63 {3H, m), 7.59-7.53 (2H, m}, 7.46-
7.38 (3H, m), 7.31 (2H, m}, 3.99 {2H, d}, 3.57 (1H, t). m/z 535 {M-H).

Library Synthesis

H050\

o

égp

HOE ;0
W5

o}

“
o]

28

HATU, DIPEA,

DMAP, DMF

Vo
\/\SI Wang .
I [

TFA, DCM (1:1)
|

lé@

HATU, DIPEA

G 0\/\\&/

1) TBAF, THF

Ct

2) Nal/ Acetone

Cl

-

(G
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Alternative Library Synthesis } 29. 2-(3-carboxybenzenesulfonylamino}-5-chloro-N-{3-_

chlorophenyllbenzamide

HO. O
HO C @/\0 5 N
OH
Oy OH ®/\ O oM fe) N
H Wan
5 AL N : H
i DMAP, DMF g7 N
0 ol S
cl % “1]
Cl O
0] Cl
NH, Ct
ci
HO.__O @’\o o ]
o. H o & ToWang resin {0.034 mmol} in a minikan, pre-swelied in DMF  was added
. N -
3 TFA, DCM 11:1) i [2-(3-carboxybenzenesulfonylamino)-5-chiorobenzoic acid (42mg, 0.126 mmal),
g - .
ol 0 o"ﬁ HATU (S0 mg, 0.238 mmal;, di-iscpropyiethylamine (38 ul, 0.204 mmol) and
© o]

c cl DMAP {1 mg, 0.01 mmal). The reaction mixture was agitated overnight and

10 washed with DMF (3 mL}). To the minikan was added DMF {3 mL}, and 3-
chloroaniling {43 mg, 0.34 mmel). The minikan was agitated overnight and
Sampie Synthesis washed with DMF (3 mL), MeCH {3mi) and DCM (3 mL x3). The resin was
cleaved using TFA/DCM (1:1, 0.5 hr. x2). The solvent was evaporated to yield
2-{3-carboxybenzenesulfonylaminc}-N-{3-chlorophenyljbenzamide.

15 miz 463 {M-H), 465 (M+H).

Validation of regiochemistry

Oy_OH
H

& PQO!

28T é cl

ZT

0 B

(o]
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and the resulting solid was washed with water and dried in a desiccator to give_
methy! 3-(chiorosulfonyl)benzoate (1.9 g, 8.1 mmol, 84%).

iH NMR (400 MHz) DMSO0$ 12.82 (1H, bs), 8.20 {1H, 1), 7.90 (14, dt), 7.85 (1H,
dt), 7.49 (1H, dt), 3.86 (3H, s).

33. 2-(3—Me!hoxycarbonyibenzenesulfonylamino)-s-chioro-N-(4-
chlorophenyl)benzamide

OO

To methy! 3(chlorosulfonyhbenzoate (5 g, 21 mmol} and 2-amino-5-
chloro-N-(4-chlorophenyl)benzamide (4.1 g, 15 mmol) in dry THF {20 mL} at
—78°C under nitrogen, was added lithium hexamethyldisilazide {55 mL, 55 mmal,
1M in THF} drop-wise, and the solution allowed to warm fo room temperature
over 1 hour. The solution was stirred for 4 hours and partitioned between
nydrochloric acid (50 mL, 1M aqueous) and sthyl acetate (50 mL). The organic
layer was washed with water (50 mL} and brine (50 mL) and evaporated. The
resulting solid was trituraled with methanol and dried to give 2-3-
carboxymethylbenzenesulfonylaming)-5-chloro-N-{4-chlorophenyl)benzamide
(3.6 g, 7.5 mmol, 50%).

H NMR (400 MHz) DMSO8 10.36 (2H, s), 8.22 (1H, s), 8.08 {1H, d}, 7.88 (1H,
d), 7.73 (1H, d), 7.65-7.60 {4H, m}, 7.41 (2H, d), 7.36 (1H, d), 3.80 (3H, 5). m/z
477 (M-H), 479 (M+H).
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34. 2-amino -N-{4-chlorophenyl}benzamide

Os N
HN \©\
2 c

Synthesised from isatoic anhydride and 4-chloroaniline according to the
methed for compound 30.
Wiz 245 (M-H), 268 (M+Na).
35. 2-{3-Carboxy-4-chiorobenzenesuffonylamino}-N-[4-ch!oropheny[)-

benzamide

ZA\
C C

(o) OH
Ci 6] ﬂ
s N a

To 2-chloro-5-(flucrosulfonyl)benzoic acid (0.67 g, 2.8 mmol} and 2-
amino-N-{4-chlcrophenyl}benzamide (0.7 g, 2.8 mmol) in dry THF (20 mL) at
-78°C under nitrogen, was added fithium hexamethyldisilazide (11.2 m_, 11.2
mmol, M in THF} dropwise, and the solution allowed to warm to room
temperature over 1 hour. The solution was stirred for 4 hours. Water {25 mL)
was added and the organic layer removed. The aqueous layer was acidified with
1M HCI (25 mL) and extracted with ethyl acetate {25 mL). The organic layer was
washed with water (20 mL) and brine {20 mL) and the solvent evaporated. T he
resulting solid was iriturated with ethyl acetate and dried to yield 2-(3-carboxy-4-
chiorobenzenesuifonylamino)-N-(4-chlorophenyl)benzamide (0.52 g, 1.12mmoal,
40%).
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To a solution of methyi 5-chloro-2-{4-icdobenzenesulfonylamino)benzoate
{3.53 g, 7.8 mmol)and palladium acetate (17.5 mg, 0.078 mmol} in DMF, was
added DIPEA {1.35 mL, 7.8 mmol) and ethy! acrylate {10 mL, 9.2 mmol} and the
solution heated to 100°C for 5 hours. The DMF was evaporated and the residue
partitioned between ethyl acetate {100 mL) and water {100 mL}. The organic
layer was washed with brine, the solvent evaporated and the resulting solid
evaporated to give methy! 5-chioro-2-{(4-
carboxyvinylbenzenesulfonylamino)benzoate (2.1g, 0.50 mmol, 64%).
"H NMR (400 MHz) DMSO§ 10.34 {1H, s}, 7.81 (2h, d), 7.78 {3H, m), 7.7-7.6
{2H, m7.46 (1H, dd), B.76 (1H, d}, 4.20 (2H, q), 3.78 (3H, s, 1.25 (3H, t). m/z
422 (m-H), 424 {M+H).
38, 5-Chlore-2-{4-carboxyvinylbenzenesulfonylamino}benzoic acid

HOOC

Cl

To methyl 5-chiora-2-{4-carboxyvinylbenzenesulfonytamino)benzoate (1.0
g, 2.4 mmol) in methano! {10 mL) was added scdium hydroxide (10mi, 1M
aquecus) and heated to reflux for 1 hour. The solution was acidified with HC{ (10
mi., 2M agueous) and the resulting solid washed with water and dried to give 5-
Chloro-2-{4-carboxyvinylbenzenesulfonylamino)benzoic acid {0.6 g, 1.56 mmol,
65%).
'H NMR (400 MHz) DMS0& 12.6 {1H, bs), 11.12 (1H, bs), 7.9-7.8 (5H, m), 7.7-
7.5(3H, m), 6.65 (1H, d}. mfz 380 (M-H).

37

39, 2-{4-Carboxyvinylbenzenesulfonylamino)-N-{4-chlorophenyi}benzamide.

HOOC

To Wang resin (60 mg, 0.1 mmol), pre-swelled in DMF {3 mL), was added
5 HATU (0.27 g, 0.7 mmal), DIPEA (80 mL, G.7 mmol), DMAP (10 mg), and 5-
chloro-2-{4-carboxyvinylbenzenesulfonylamino)benzoic acid {115mg, 0.3 mmol}
and agitated overnight. The resin was washed with DMF (3 mL) and a solution
of 4-chloroaniline (130 mg, 1 mmol) in DMF {3 mL) added. The resin was
agitated overnight and washed with DMF (3 mL), methanol (3 mL} and
10 dichioromethane (3 mL x2). The product was cleaved using
TFA/dichicromethane (1:1) to give 2-{4-carboxyvinylbenzenesulfonyltamino)-N-
{4-chiorophenyl)benzamide.
Miz 489 (M-H).
40. 2-[4-Carboxybenzenesulfonylamino}-N-(4-chloropheny!}benzamide
OH

15

Synthesised from 4-(chlorosuifonyl)benzoic acid and 2-amino-N-(4-
chicrophenyl}venzamide according to the method for compound 35.
Mfz 429 (M-H), 431 (M+H), 453 {M+Na).
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41. 2-{3-Methoxycarbonyi-4-chlorobenzenesulfonylamino)-N-(4-.

chloropheny!)benzamide

OYO

H
8] N
H
1 L L
/Is\\ a
C O

To a solution of 2{3-carboxy-4-chiorcbenzenesuifonylamino}-N-{4-
chiorophenyl)benzamide (232 mg, 0.5 mmoel) in dry THF (3 mL}) at 0°C was
added triethylamine (70 uL, 0.5 mmol), followed by ethy! chloroformate (50 ul,

Cl

\

0.5 mmol} dropwise. The mixture was stirred for 1 hr, then methanol (5 mL)
added. The mixture was evaporated, then the residue partitioned between ethy!
acetate (25 mL) and 1M NaOH {10 mL). The organic layer was washed with
water {20 mL) and brine {20 mL) and the solvent evaporated. The resulting solid

- titeentod ity dichieramethane and dried to yield 2<{3-methoxycarbony!-4-

chlorobenzenesulfonylamino}-N-{(4-chlorophenyl)benzamide {0.08 g, 0.167

mmol, 33%).

H NMR (400 MHz) DMSQ & 8.16 (1H, d}, 8.0-7.9 {1H, m), 7.84 (1H, dd), 7.69
(2H,d), 7.63 (1H, d), 7.39(2H, d), 7.2 (2H, m), 6.7 {1H, m), 3.81 (3H, s). m/z 477
{M-H), 501 (M+Na).

42. 2-{3-Methoxycarbonylbenzenesu!fonyiamino)-N-{4-
chlorophenyljbenzamide

NN
O N
7
s LT
\/s’]\ Cl
=

L

A
0 0O

® NDO

38

Synthesised from methyl 3-(chicrosutfonyl)benzoate and 2-amino-N-(4-
chlorophenylibenzamide according to the method for compound 33.
Miz 443 {M-H), 445 (M+H), 467 {M+Na).
43. 2-{3-Hydroxymethylbenzenesulfonylamino)-N-(4-

5 chlorophenyl)benzamide

1]
0¢

OH
0N
n%[l
"S/l\ cl
o

Synthesised from 2-(3-methoxycarbonylbenzenesulfonylamino)-N-{4-
10  chlorophenyl)benzamide according to the methed for compound 18.
Miz 415 {M-H), 439 (M+Na).
44, 24{3-Chloromethylbenzenesulfonylamino)-N-{4-chlorophenyl}benzamide

Cl

.S
“l]

s}

o N
ﬂ%
- |\ cl
P

15 Synthesised from 2-(3-hydroxymethylbenzenesulfonylamino}-N-(4-
chloropheny!)benzamide according to the method for compound 19.
miz 433 {M-H).
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45, m-[2-{4-chlorophenylcarbamoyl)jphenylaminoesuifonyl]-.

benzylmercaptoacetic acid

o

A,

5 Synthesised from 2-{3-chloromethylbenzenesulfonylamino}-N-(4-
chloropheny!)benzamide and ethy! mercaptoacetate according to the method for
compound 20.
miz 488 (M-H), 513 (M+Na).

46, 2-{3-Carbamoyl-4-chicrobenzenesulfonylamino}-N-{4-

10  chlorophenyljbenzamide

Oy _NH,

Cl 0]
H \©
s’ Ci

To a solution of 2-(3-carboxy-4-chlorobenzenesulfonylamino)-N-(4-
chiorophenyfjoenzamide (232 mg, 0.5 mmol} in dry THF {3 mL} at 0°C was

10
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added triethylamine (70 uL, 0.5 mmol), followed by ethy! chioroformate (50 ul,_
0.5 mmol) dropwise. The mixture was stirred for 1 hr, then 0.88 s.g. ammonia {5
ml} added. The mixture was partitioned between ethyl acetate {25 mL}) and
water (50 mL). The organic layer was washed with water {20 mL} and brine (20
mbL) and the solvenl evaporated. The resulting solid was friturated with
dichloromethane and dried tc yield 2-{3-carbamoyi-4-
chicrobenzenesulfornylaminc}-N-{4-chlorophenyl)benzamide (0.08 g, 0.18 mmaol,
39%).
"H NMR (400 MHz) DMSO 6 10.64 (1H, bs), 10.49 {1H, bs), 8.01 (1H, s}, 7.8-
7.75(3H, m}, 7.70(2H, d), 7.61 {1H, d), 749 (1H, 1), 7.44 (2H, d), 733 (1H, d),
7.27 (1H, t). miz 462 (M-H), 464 (M+H), 486 (M+Na).
47. 2-{4-Carboxybenzenesulfonylamino}-5-chloro-N-{4-chlorophenyl}-
benzamide

OH

Synthesised from 4-(chiorosulfonyl)benzoic acid and 2-amino-5-chloro-N-
{4-chlorophenyllbenzamide according to the method for compound 35.
*H NMR (400 MHz) DMSQ 8 13.71 {1H, bs), 11.01 {1H, bs}, B.41 {2H, dd), B.25
(2H, dd}, 8.07 {2H, dd}, 7.83 (2H, dd}, 8.22 (1H, d}, 7.91 {1H, bs), 7.78 (1H, d).
mfz 463 {M-H), 465 (M+H), 487 (M+Na).

Mo
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48. 2-(4-Hydroxymethylbenzenesuifonylamino)-5-chioro-N-{4-.
chlorophenyl)benzamide

OH

To a solution of 2-{4-carboxybenzenesulfonylamino}-5-chloro-N-(4-

5 chicrophenyl)benzamide (2.268 g, 4.9 mmol} in dry THF {15 mL) under nitrogen

was added 1M borane in THF {19.6 mL, 19.6 mmof} and the solution stired

overnight. The reaction was quenched with methanol, then evaporated. The

residue was partitioned between ethyl acetate (35 ml) and 2M HCI (35 mL). The

organic layer was washed with water (20 mL} and brine {20 mL} and the solvent

10 evaporated to yield 2-{4-hydroxymethylbenzenesulfonylamino}-5-chioro-N-{4-
chicrophenyl}benzamide (1.76 g, 3.9 mmol, B0%). m/z 448 {M-H}).

49. 2-{4-Chloromethyibenzenesulfonylamino)-5-chloro-N-{4-chlorophenyl}-

benzamide
H
L : 0 N
S’ : ~Cl
“A[
00
Cl

15

Synthesised from 2-(4-hydroxymethylbenzenesulfonylamino}-5-chlore-N-
{4-chlorophenylibenzamide according to the method for compound 18.
miz 467, 469, 471 (M-H), 469, 471, 473 (M+H), 491, 493, 495 (M+Na).

43

§0. p-{[4-Chloro-2-{4-chlorophenylcarbamoyli)phenylaminosulfonyl]benzy! .

methylmalonic acid

HOOC. _COOH

0; J \5\ cl
Ct
5 Synthesised from 2-{4-chioremethylbenzenesulfonylamine}-5-chioro-N-(4-

chiorophenyl)benzamide and diethyi methylmalonate according to the method

for compeund 20.

miz 549 (M-H}, 551 (M+H), 573 (M+Na).

51, 3-[p-[4-Chloro-2-{4-chlorophenylcarbamoyl)phenylaminosulfonyl]-
10  phenyl]-2-methylpropionic acid

HOOC

\
ZT
\

“f

Cl

To a solution of p-[4-chloro-2-{4-chlorophenylcarbamoy!)-
phenylaminosulfonyllbenzyl methylmalonic acid {21 mg, 38 umol) in DMF (5 mL)

15  was added lithium iodide {1 mg) and the solution heated to reflux for 2 hr. The
solvent was evaporated, then the residue partitioned between ethy! acetate (10

mL) and brine {10 mL} and the solvent evaporated. The residue was triturated

~
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with dichloromethane and dried to yield 3-[p-[4-chloro-2-{4-
chlorophenyicarbamoyljphenylaminosulfony!jphenyt]-2-methylpropicnic acid (@
mg, 18 umol, 47%). mfz 505 {M-H), 507 (M+H), 529 (M+Na).

It .raCarhoxyvinyibenzenesulfonylamine)-5-chloro-N-{4-chlerophenyl}-

benzamide
COOH
S
0N
<
Y i
P 2
oo
~cl

A solution of DMSO {0.22 mL) in dichloromethane {5 mL) was added to
a stirred solution of 2M oxalyt chloride in dichioromethane (0.64 mL, 1.28 mmal)
at -7B°C, under nitrogen. After 5 minutes a solution of 2-{3-
hydroxymethyibenzenesulfonylamino}-5-chlora-N-(4-chlorophenyt)benzamide
(230 mg, 0.51 mmol) in THF (5 mL} was added. After a further 15 minutes,
triethylamine {0.78 mL, 5.6 mmol) was added and the mixture allowed to warm
to room temperature aver 1 hour. The reaction mixure was then cocled to 0°C
and a solution of {ethoxycarbonyimethyleneltriphenylphosphorane (267 mg,
0.767 mmal) in THF (5 mL). The mixture was stimed at room temperature
overnight. The reaction mixture was washed with 2M HC! (40mL), water (50 mL)
and brine (25 mL) and the solvent evaporated. The residue was dissolved in
methanal {10 mL), 1M NaOH added {5 mL) and the mixture stirred overnight. The
reaction mixture was partitioned between water and ethy! acetate, the agueous
layer separated, acidified and extracted intc ethy! acetate. The organic layer
was re-exiracted with saturated NaHCO, and this agueous layer re-acidified, the

10

° NEE!

45

solid collected and dried to yield 2-{3-carboxyvinylbenzenesulfonylamino)-5-
chlore-N-{4-chlorophenyljbenzamide {15 mg, 0.03 mmol, 6%).

miz 489 {M-H), 491 (M+H}, 513 (M+Na).

53. 3-{m-[2-(4-Chlorophenylcarbamoyl)phenylaminosulfonyl]-

benzylmercapto)propionic acid

S 0
o N
AN
H |
5 ¢
Oo

Synthesised from  2-{3-chloromethylbenzenesulfonylaming}-N-(4-
chlorophenyi)benzamide and 3-mercaptopropicnic acid according to the method
for compound 20, m/z 503 {M-H), 505 {M+H), 527 {M+Na).

54. p-[4-Chloro-2-(4-chlerophenylcarbamoyl)phenylaminosulfonyl]-
benzylmercaptoacetic acid

HOTO
S
o H
Z N
X
s” cl

Cl
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Synthesised from 2-(4-chloromethylbenzenesulfonylaminc)-5-chioro-N-{4-.
chlorophenylibenzamide and ethyt mercaptoacetate according to the method for
compound 20
mfz 523 (M-H).

5 55, p-[4-Chloro-2-{4-chlarophenylcarbamoyl)phenylaminosulfonyl]-
benzylexyacetic acid

HOTO

0
H
8] N
N
Lot
{/ﬁ/ " i = = Cl
© =

Synthesised from 2{4-chloromethylbenzenesulfonyiamino}-5-chloro-N-{4-
10 chiorophenylibenzamide and ethyl hydroxyacetate according to the method for
compound 20.
miz 507 (M-H).
56. p-[4—Chloro-2-(4-chrorophenylcarbamoy!)phenylaminosuifonyl}benzy[
malonic acid
15
HOCC COOH

49

61. 2-{3-Carboxyethyl-4-methoxybenzenesulfonylamino}-4-chloro-N-{4-_

chiorophenyl)benzamide

\Y
OH 00

Synthesised from 5-{chiorosulfonyl}-2-methoxyphenylpropionic acid and
2-amino-5-chloro-N-{4-chlorophenyl)benzamide accerding to the method for
compound 33.

"H NMR (400 MHz) DMS0 3 10.58 (1H, bs), 10.32 (1H, bs), 8.08 (1H, d), 7.75
10 {3H, m), 7.58 (1H, g}, 7.41 (4K, m), 6.87 (1H, d), 3.77 {3H, 5), 2.81 (2H. 1), 2.57

{2H, t). :

miz 521 (M-H), 545 (M+Na).

§2. 3-(Phenylsulfamoyl}benzoic acid

O OH

15

To a solution of 3-(chlorasulfonyljbenzoic acid {10.0 g, 46 mmel) in THF
{15 mL}, at 0°C, was added aniline (8.3 mL, 8.46 g, 91 mmol) dropwise, then the

mixture stirred, at roomiemperature, for 1 hour. The mixture wasfiltered andthe
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67. 2-(3-Carboxyethylbenzenesuifonylamino)-5-ch!oro-N-[4--

chiorophenyl}benzamide

H
1 a L0
© NN Ny N g
OH C{! \\O !E =
a

Synthesised from 3-(carboxyethyl}benzenesulfonyl chloride and 2-amino-
5-chiora-N-{4-chicrophenyl)benzamide according to the method for compound
33.
mifz 491 {M-H), 493 (M+H}, 515 {(M+Na).

68. 2-{4-0hiom-a-nitrophenylsulfonylamino)benzoic acid

“ COMH

To anthranilic acid (343 mg, 2.5 mmol} in 1 M aquecus sodium carbonate
{5 mL) was added 4-chloro-3-nitrobenzenesulfonyl chloride (507 mg, 2.5 mmal)
and the mixture heated at 60 °C uriil the sutfony! chioride dissclved and then
stirred for a further 15 h at room temperature. The reaction mixture was poured
into water and acidified with 2 N HCI{aqg). The precipitate was filtered off and
dried under vacuum in a desiccator to give 2-{4-chioro-3-
nitrophenyisulfonylamino)benzoic acid as a white solid (461 mg, 52%).
TH NMR {400MHz} DMSO 8 11.3(1H, bs,}, 8.52(1H, d), 8.10 {1H, dd), 7.99 (1H,
d) 7.91(1H, dd), 7.57 {1H, dd), 7.47 (1H,d), 7.21 (2H, ad). mfz 356 (M-H), 357
(M+H).
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residue was taken up in {CH,CI}, (5 mL} and treated with a solution of 4-_

chloroaniline (328 mg, 2.6 mmel) and triethylamine {0.38 mL, 2.6 mmol) in 1,2-
dichlorcethane {SmL). The solution was heated under reflux for 2 h then stirred
for 16 h at room temperature. The solvent was evaporated and the residue was
chromatographed on silica using CH.Cl, to give the N-{4-chiocrophenyl)-2-(4-
chioro-3-nitrophenylsutfonylamino)-5-chlorebenzamide as a solid (600 mg, 46%)
'HNMR (400MHz) CDC!,8 10.15{1H, bs,}, 8.10(1H, d), 7.85 (1H, dd), 7.85 (1H,
dd), 7.59 {1H, bs) 7.46-7.44 {4H, m}, 7.37 — 7.28 (4H, m}. m/z 500 and 502
{both M-H}.

71. 2{4-tert-Butyloxycarbonylethytamino-3-mitrobenzenesulfonylamino}-5-
chloro-N-{4-chlorophenyl)benzamide

COOtBu

NO,
HN o

O:m\:o
ZT
Q

To  N-(4-chiorophenyl)-2-{4-chloro-3-nitrephenylsulfonylamino)-5-
chiorobenzamide (170 mg, 0.34 mmol) in tofuene {10 mL) was added potassium
carbonate {280 mg, 2 mmot), with stirring, followed by palladium acetate {2 mg),
then triphenylphosphine {2 mg), then a solution of B-atanine tert-butyl ester (185
mg, 1 mmol} in water (10 mL). The mixture was heated to reflux overnight,
cooled, then partitioned between water and ethyl acetate. The organiciayer was
separated, then the soivent evaporated to give 2-(4-tert-
butyloxycarbanylethylamino-3-nitrobenzenesulfonylamino)-5-chioro-N-{4-

chiorophenyl)benzamide (88 mg, 16 mmol, 47%). miz 607 (M-H), 603 (M+H).

Nei
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72. 2-(4-Carboxyethylamino-3-nitrobenzenesulfonylamine)-5-chloro-N{4-

chlorophenyl}benzamide

OH
NO,
HN A

A

AL

I

o

H
N

H

YL
Cl

Cl

A solution of 2-(4-tert-butyloxycarbonylethylamino-3-
nitrobenzenesulfonylamino)-5-chloro-N~{4-chlorophenyl)benzamide (90 mg, 0.18
mmal) in 1:1 dichloromethane: trifluoroacetic acid {10 mL) was stirred for 4 hours.
Dichloromethane (30 mL) was added and the organics washed with water (50
mL). The organic layer was separated and, on standing, a precipitate formed

and was collected to

give 2-{4-carboxyethylamino-3-

mitrobenzenesulfonylamino)-5-chloro-N-(4-chiorophenyl}benzamide (54 mg, .98

mmol, 56%)).

'H NMR (400MHz) CDCl, 8 12.5 (1H, bs}), 10.4 (1H, bs), 10.0 (1H, bs), 8.5 (1H,
m), 8.2 (1H, m), 7.7 (1H, d), 7.6 (4H, dd} 7.4 (1H, dd}, 7.35 (2H, dd), 7.0 (1H, d),
3.5(2H, t), 2.8 (2H, ). miz 551 (M-H).

73. 2-{4-Carboxyethylbenzenesulfenylamino}-5-chloro-N-{3,4-

dichlorophenyl)benzamide
{from 4 and 3,4-dichloroaniline)

O

HO

miz 527 {(M-H), 529 {M+H).

59

HO
Cl cl

Cl

miz 539 (M-H), 541 (M+H).

80. 3-Carboxyethyl-4-methoxybenzenesulfonic acid

G

OH

To 3-{(2-methoxyphenyl)propionic  acid {10.0g
dichloromethane (50 mL) was added cH,S0, (3.1 mL, 55 mmol) and the mixture
stired for 1 hour. The solvent was evaporated to give 3-carboxyethyl-4-

methoxybenzenesulfonic acid (14.3g, 55 mmol, 100%). mvz {of the carboxylate

10 methyl ester} 273 (M-H).

NOS
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A solution of 3-carboxyethyi-4-methoxybenzenesulfonic acid (21.0g .77 -
mmol} in thionyl chioride (80 mi.} was heated to reflux for 2 hours. The solvent
was evaporated, the residue partitioned between dichloromethane (100 mL) and
water {100 i, e 1§ Orydilic jaysi S8 civw &1G Svape: ated 10 give 4

5  methoxy-3-{methoxycarbonylethyl}benzenesuifonyl chioride (20.1g, 72 mmol,
94%}.
TH NMR (400 MHz) OMSO87.44 (1H, d), 7.39 (1H, 5), 8.91 {1H, d}, 3.79
(3H, s), 3.57 {3H, s), 281 (2H, 1), 2.53 (2H, 1). miz {of the suifonic acid
hydrolysis product} 273 (M-H).
10 83. Methyl 3-[5-(4-chloro-2-methoxycarbonylphenylaminosulfonyi}-2-
methoxyphenyl]propicnate
Cl

Synthesised from 4-methoxy-3-{methoxycarbonylethyl}benzenesuifonyl
chioride and methyl 2-amino-5-chlorcbenzoate according to the method for
15 compound 77.
miz 440 {M-H), 442 (M+H), 464 (M+Na).
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84. 3»[5-[4-Chtoro-2-carboxyphenylaminosulfonyl)-2-

methoxyphenyljpropionic acid
Cl

O

(%)
~0
Iz

OH

OH

5 Synthesised from methyl 3-[5-(4-chforo-2-
methoxycarbonylphenylaminocsulfonyl)-2-methoxyphenylpropionate according
to the method for compound 78,
miz 412 (M-H}, 414 {M+H), 436 {M+Na).
85. 2-{3-Carboxyethyi-4-methoxybenzenesulfonylamino)-5-chioro-N{4-
10  hydroxyphenyl)benzamide
{from 84 and 4-hydroxyaniline)

C

OH
0 OH

o>
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57 ABSTRACT

Chemical compounds having steuciugal formula |

and physiclogically acceprable salts thereof, are inhibitors of
serinefthreonine and tyrosine kinase activity. Several of the
kinases whose activity is inhibited by these compounds are
involved in immunelogic, hyperprojiferative or angiogenic
processes. Thus, these wompounds can ameliorate disase
states where angiogenesis or endothelial cell hyperprolifera-
ton is a factor. These compounds can be used 1o Lreat cancer,
hyperproliferative disorders, rheu matoid artheritis, disorders
of the immune system, ransplant rejection, and inflamma-
tory disonders.
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-continued Example 23 —continued
Exaeple 241
o
i /f <l i
o B
M+ 5199
BT 378 Example 239
1

o]

214

WMH+ 4,16
RT4.i6

RT 384 Example 240 Exarpie 243

o]

MHe 502 MH4 397
RT 366 RT3aT
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-coptinued ~continued
Example 224 Exurple 247
o, o o,
R
F s
o)
Example 243
ML+ 5479 o
RT272 #
H_-s Q
Examgle 245 Y
Exampie 249
M+ 503
RT 3.64
Example 246

{6633} Gencral Synibesis for Examples 250-269

[0634] To a G225 M solution of 5-{4-amine-3-meikox-
yphenyl)-7-cyciopentyl-TH-pyrrolo[ 2,3-dlpyrimidin-4-
amite (or S-(4-amino-3-Bucrophenyl)-7-cyclopenty)-7H-
pyrrolef2,3-d Jpyrimidin~4-amine or 544-aminc-3-
chlorophenyl)-7-cvelopenty]- TH-pyrolo[2,3-d jpyrimidin-

US 2003/0187001 Al Oct. 2, 2003
66

4.amine) in pyridine was added one equivalemt of
substitited arylsulfonyl chloride. This mixture was heated ~continuggd
with mixing at 45% C. for 24 h. The preduct was purified
fmom the reaction mixiuce by preparative C18 RP-HPLC,
Analyvtical RP-HPLC RT listed in the table were obtained an
a Hypersih HyPurity Elite C18 column {{5 zm, 200A)
250x4.6 mm) using a linear gradient of 25-100%: acetoni-
1rile/0. 1 M ammonivm acetate over 25 min at | mbmin.

Examgle 252

{0635] MNote that appropriafe protecting group manipula-
tion may be required wben introducing reactive substitneats.

[0636] Compounds 250-269 were prepared by the general
method deseribed above, The molecular weight as deter-
mined by mass spectomeiry (MH ") and the HPLC retendion
times (RT) in mirutes are listed with each example

Examgle 250
CH,
Exampic 253
ME+ 478 1
RT13%
Exserple 251
HC
4 MH+ 5142
o RT17.7 Example 254
CH
MH+ 454.1
RT 15.68 MEL+ 464.1

RT 1k4

NOY
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Industria y Comercm
SUPERlNTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
RESOLUCION £ 189 18

Por la cual se niega una patente de invencion

Rad. PCT/06-89826

EL SUPERINTENDENTE DE INDUSTRiA Y COMERCIO
en ejercicio de sus facultades legales, en especial de las que se confirieron en el articulo
3, numeral 30 del decreto 3523 de 2009, y

CONSIDERANDO:

PRIMERO: Que la solicitud de patente de invencion titulada “COMPUESTOS DE
HETEROARIL- Y FENILSULFAMOILO SUSTITUIDOS", que corresponde a la solicitud
internacional PCT/IB 2005/000526 de fecha 28 de febrero del 2005, fue radicada en esta
Superintendencia el 07 de septiembre del 2006 bajo el niumero 06-089826-00000-0000, para
que se iniciara la fase nacional en virtud del Tratado de Cooperacién en Materia de Patentes
(PCT).

SEGUNDO: Que efectuado el examen de forma en cuanto a los requisitos que debe llenar la
solicitud y cumplidas las exigencias legales, se ordeno publicar el extracto sin ' que se
hubieran presentado oposiciones por parte de terceros.

TERCERO: Que el articulo 45 de la Decision 486 de la Comision de la Comunidad Andina
establece que: “Si la oficina nacional competente encontrara que la invencion no es
patentable o que no cumple con alguno de los requisitos establecidos en esta Decision para
la concesion de la patente, lo notificara al solicitante. Este deberéa responder a la notificacion
dentro del plazo de sesenta dias contados a partir de la fecha de la notificacién. Este plazo
podré ser prorrogado por una sola vez por un periodo de treinta dias adicionales.(...) Si el
solicitante no respondiera a la notificacion dentro del plazo sefialado, o si a pesar de la
respuesta subsistieran los impedimentos para la concesion, la oficina nacional competente

denegara la patente”.

CUARTO: Que realizado el examen de fondo, se requirid al solicitante en los términos del
articulo 45 de la Decision 486 de la Comisiéon de la Comunidad Andina, para que presentara
respuesta a las observaciones de caracter técnico visibles a folios 352 a 406 del cuaderno
administrativo, relacionadas con la patentabilidad o cumplimiento de los requisitos
establecidos por esta Decision para la concesion de la patente. Frente a dicho requerimiento
no hubo pronunciamiento alguno por parte del solicitante, por lo cual es procedente negar el
privilegio de patente solicitado con fundamento en lo dispuesto en el articulo 45 de la
Decision 486.

Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 5870000
Fax: 5870284, Linea 018000-910165
Web: www sic.gov.co e-mail: info@@sic.gov.co
1 Bogota D.C. - Colombia
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Industria y Comercio
SUPERINTENDENCIA
REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

i)

RESOLUCION £ 1 39 ' §

Por la cual se niega una patente de invencion

Rad. PCT/06-89826
RESUELVE:

ARTICULO PRIMERO: Negar el privilegio de patente de invencion para la solicitud
correspondiente a “COMPUESTOS DE HETEROARIL- Y FENILSULFAMOILO
SUSTITUIDOS”, que entré en fase nacional en virtud del Tratado de Cooperacion en Materia
de Patentes (PCT).

ARTICULO SEGUNDO: Notificar personalmente el contenido de Ia presente resolucion al
doctor Carlos Reinaldo Olarte Garcia, en su calidad de apoderado de Pfizer Products Inc., 0
a quien haga sus veces, entregandole copia de la misma, advirtiéndole que contra ella
procede el recurso de reposicion interpuesto ante el Superintendente de Industria y
Comercio, al momento de la notificacion o dentro de los 5 dias habiles siguientes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogota, D.C., a los I'J ABR 200
' i

s

Vs

//"
GUSTAVO VALBUENA QUINONES

EL SUPERINTENDENTE DE INDUSTRIA'Y COMERCIO,

Doctor

CARLOS REINALDO OLARTE GARCIA
Diagonal 34 N° 5 — 28.

Bogota D.C.

Sede Centro: Carrera 13 No. 27-00 Pisos 2,5, 7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 5870000
Fax; 5870284, Linea 018000-910165
Web: www sic.qov.co e-mail: info@sic.qov.co
2 Bogota D.C. - Colombia
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