TEL: (571) 744 22 00
FAX: (571) 74222 00 — (571) 3214045
www.bc.com.co

BRIGARDE SOSET . Coroman "
CASTRO

PROPIEDAD INTELECTUAL

'- SUPERINTENDENCIA DE IND

IlllllllllllﬂlllllllllIlllllllllllllllllllllll E

As. 93.344 . No. 04-022
Fecha: 2008-01-30 16.52-

.J

Tia 11 “Parona0 16:52:02 Dep 2020 NULC
Vi REACION
Act 444 RESPUES T AReqUE"® 370 FASENACIONALN [

3 Foli
Sefora olos: 10

JEFE DE DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S D.

REF: Expediente No. 04 022.003 — solicitud de patente de invencion a favor
de ASTRAZENECA AB

Respuesta a oficio No. 13855 del 2 de noviembre de 2007

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No.
57.492 del C.S.J., obrando como apoderado de la sociedad ASTRAZENECA
AB, segun lo acredita el documento de poder presentado ante esa Division,
me permito dar respuesta a las observaciones de caracter técnico y juridico,
relacionadas con la patentabilidad, para la concesién de la patente de
acuerdo con la Decision 486 segun el concepto técnico No. 1864 notificado

por fijacion en lista de fecha 02 de noviembre de 2007

Con el fin de superar las objeciones relacionadas con la claridad de la
solicitud presentadas por el sefior examinador, se anexa un nuevo capitulo
reivindicatorio con 1 — 17 reivindicaciones, el cual reemplaza en su totalidad

el capitulo reivindicatorio presentado anteriormente y no anexa materia

nueva ni amplia el alcance de la presente solicitud.

EL nuevo capitulo reivindicatorio anexo subsana completamente las
objeciones presentadas por el sefior examinador, relacionadas con la falta de
claridad del mismo. En primer lugar el nuevo capitulo reivindicatorio se dirige
a una unica estructura y especifica aun mas los sustituyentes dentro de la

misma.
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El nuevo capitulo reivindicatorio se dirige a los compuestos de formula (1if)
divulgados en la pagina 29 de la solicitud. Asi mismo, se elimina el uso de las
expresiones “profarmaco”’, “sal" y “solvato” y se completa la traduccion del
capitulo reivindicatorio, eliminando todas aquellas palabras que quedaban en

inglés.

El nuevo capitulo anexo también subsana la objecién por falta de unidad de
invencion al referirse a una estructura Gnica y al delimitar con mayor claridad
los sustituyentes empleados. Por ultimo, se elimina las reivindicaciones
relativas al uso, subsanando asi la objecion presentada por el sefior

examinador.

En vista de lo anterior, respetuosamente solicitamos el retiro de las
objeciones a la presente solicitud, sobre la base de los argumentos y el
nuevo capitulo reivindicatorio presentados ya que, en opinion del solicitante,
la presente invencién cumple con los requisitos de novedad, altura inventiva

y aplicabilidad industrial de la Decision 486.

De la Senora Jefe,

Atentamente,

(o L)

AN PABL ADENA SARMIENTO
T.P. No. 57.492 del C.SJ.

C.C. 80.410.337 de Usaquén

Carrera 7 No. 71-21, Torre B, Of. 402

Bogota, Enero 30 de 2008
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1
Reivindicaciones
"‘ \
1. Un compuesto de férmula (lif): '
Het—Z>X.
/N\Rs
co
G, olky~x"
Formula (IIf)

en donde:

Het es un(heterociclilo monociclico) y los grupos het y Cis alquilo son

opcionalmente sustituidos independiente con 3 grupos seleccionados de

R*y el grupo C. alquilo opcionalmente contiene un enlace doble; \)@\
™~ ©

<

\'s

cada X es un enlazante seleccionado independientemente de: ?\31 &
S~ U
-0-Z-, -0-Z-0-Z-, -C(0)0-Z:, OC(0)-Z-, -5-Z-, -SO-Z-, -803-7-, NR)-Z-

, -N(R%)S02-Z-, -SO;N(R%)-Z-, -CH=-CH-Z-, C=C-Z, ‘N(R®-CO-Z-, =

CON(R®-Z-, -C(O)N(R®)S(0)2-Z-, -S(0):N(R%C(0)-Z-, -C(0)-Z-, @ -
C(0)-Z-0-Z-, -N(R®)-C(0)-Z-0-Z-, -0-Z-N(R%)-Z-, -O-C(0)-Z-0-Z-;

cada Z es independientemente un@ C..6 alquileno o un grupo de
formula —~(CH2)p-C(R®)2-(CHz)q-; |

cada R“ es elegido independientemente de halo, -CH3..Fa, CN, NH3, C4.6 alquilo,
-OC, alquilo, -COOH, -C(0)OCi alquilo, OH o fenilo opcionalmente
sustituido por C4.¢ alquilo y ~C(O)OC 1.6 alquilo,
o R%-X', donde X' se independientemente como se define X arriba y R
se seleccioha de hidrégeno, Cis alquilo, -CHs,-F4, fenilo, naftilo,

@ o Ca.; cicloalquilo; y R® es opcionalmente sustituido por uno

o mas sustituyentes seleccionados de: halo, C1. alquilo, -OC1.¢ alquilo, -
CHs.aFa, CN, OH, NH,, COOH, o0 —-C(O)OC . alquilo,

cada Z' es independientemente un enlace directo, C2 alquenileno o un grupo
de férmula

-(CH2)p-C(R*)2-(CHz)q-;
R® es heterociclilo, en donde el atomo en la posicion 2 del anillo de heterociclilo

: - 3
relativo al grupo amida, al que esta unido R®, es un_nitrbgeno sp2

hibridizado, y R® esta opcionalmente sustituido por hasta 2 grupos R’;

R® se selecciona independientemente de hidrégeno, Cq. alquilo o Co.4 alquil-O-
C1.4 alquilo;

R® se selecciona independientemente de hidrégeno, halo, Ci alquilo 0 ~Co4

alquil-O-C44 alquilo;



cada R’ se selecciona independientemente de:

Cis alquilo, Cps alquenilo, Cug alquinilo, (CHz).a arilo, (CH2)os
heterociclilo, (CHz)o-3C3.7 cicloalquilo, OH, @, 0C, alquilo,
(CH2)0-38(0)0.2R%, SH, SO3H, tioxo, NHz, CN, (CH2)o.sNHSO2R8, (CHz)o-
sCOOH, (CH,)-0-(CH2)04R®, (CH2)03C(0)(CH2)0.3R®, (CH2)o.3C(O)OR?,
(CH2)03C(O)NH,  (CH2)o-sC(O)NH(CHz)o3R®,  (CHz)osNH(CH2)03R®,
(CHz2)0sNHC(O)(CHz)0.3R®, (CHz2)03C(O)NHSO,-R® y (CH2)o-

~ 3S0,NHC(0)-R® en donde una cadena de alquilo, un anillo de cicloalquilo
o un anillo de heterociclilo dentro de R” es opcionalmente sustituido por
uno o mas sustituyentes seleccionados independientemente de: Ci4
alquilo, OH, CN, NH;, N-Cy.salquilamino, N.N-di-C1.4-alquilamino y
0OC .4 alquilo;

R® se selecciona de hidrégeno, C1.s alquilo, arilo, heterociclilo, C.7 cicloalquilo,
OH, C1.¢ alquil-OH, COOH, C(0)OC alquilo, N(R®C1.s alquilo, N(R®)C;.
¢ alquilo, OC,.s alquilo, Co.s alquilOC(O)C1.¢ alquilo, C(OH)(C1.6 alquil)C1.¢
alquilo; en donde una cadena de alquilo o un anillo de arilo, heterociclilo
o cicloalquilo dentro de R® es opcionalmente sustituido por uno o mas
sustituyentes seleccionados independientemente de: Ci.4 alquilo, OH,
halo, CN, NH,, -NH-C_4 alquilo, -N-di-(C1.4 alquil) y OC14 alquilo;

cada a es independientemente 1, 2 0 3;

p esunenteroentre Oy 3;

gesunenteroentre Oy 3;

yp+q<4

con la condicién que:

(i) cuando R® es 2-piridilo y X es diferente de —Z-, -C(0)-Z-, -N(R%)-C(0)-Z-O-Z-
o —0-Z-N(R®-Z-, entonces R® no puede estar mono-sustituido en la
posicién 5 con un grupo R’ seleccionado de COOH o C(0)OC1.6 alquilo;

(i) una cadena de alquilo sin ramificar, sin sustituir no puede exceder la longitud
de C1.5 alquilo.

(iii) solo un grupo X puede ser -NHC(O)-;

(iv) cuando X es independientemente seleccionado de —C(O)NH-, -NHC(O)-, -
O-, S(O2)NH- o un enlace directo entre un grupo X es ~NHC(O), Het-Z'
se selecciona de 4,5-dihidro-5-oxo-pirazolilo, tienilo o piridilo y Het-Z' es
opcionalmente sustituido por R* entonces R® no puede ser tiazola sin
sustituir, 4,5-dihidro-5-oxo-pirazolilo sustituido por triclorofenol, 4,5,6,7-
tetrahidro-benzol[bltiofeno sustituido por triclorofenol, 4,5,6,7- tetrahidro-

'z)Q(\



benzo[b]tiofeno sustituido por etoxicarbonilo o piridilo independiente y
opcionalmente sustituido por metilo, etoxi, o propilcarbonilamino;

(v) cuando R® es 2-piridilo, X es Z o0 —=C(0)-Z-0O-Z-, y (uno) Z se selecciona tal
que X es por lo tanto un enlace directo, -(CH2)1.4-, -CH=CH-Z, 0 ~C(O)O-
Z-, entonces R® no puede estar mono-sustituido en la posicion 5 con un
grupo R’ seleccionado de COOH o C(0)OC.¢ alquilo.

2. Un compuesto de acuerdo con la reivindicaciéon 1, en donde Het se
selecciona de isoxazolilo, pirrolidinilo, 2-pirrolidonilo, 2,5-dioxopirrolidinilo,
morfolino, tetrahidrofuranilo, piperidilo, piperazinilo, tiomorfolino,
tetrahidropiranilo, tienilo, imidazolilo,- 1,2,4-triazolilo, 1,3,4-triazolilo, indolilo,

tiazolilo, tiadiazolilo, pirazinilo, piradizinilo y piridilo.

3. Un compuesto de acuerdo con la reivindicacion 1 o la reivindicacion 2, en
donde R® se selecciona de tiazol, benzotiazol, tiadiazol, piridina, pirazina,

pirazol, imidazol, pirimidina, oxazol e indol.

4, Un compuesto de acuerdo con la reivindicaciéon 1, en donde Z es un

enlace directo, -CH>- 0 —C(CH3)2-.

5. Un compuesto de acuerdo con la reivindicaciéon 4, en donde Z es un

enlace directo.

6. Un compuesto de acuerdo con la reivindicacion 1, en donde 2! se
selecciona de un enlace directo, -(CHz)1.2, y un grupo de férmula —(CHy),-
C(R%%),-(CH2),-, en donde R® se selecciona independientemente de hidrégeno

y C1.4 alquilo.

7. Un compuesto de acuerdo con la reivindicacién 6, en donde 2" es un

enlace directo, -CH3- 0 -(CHa)2-.

8. Un compuesto de acuerdo con la reivindicacién 1, en donde cada X se
selecciona independientemente de:
-Z-, -CH=CH-Z-, -0-Z-, -C(0)-Z-, -C(0)0-Z-, OC(0)-Z-, -C(0)-Z-O-Z-, -O-
C(0)-2-0-Z-, -8-Z-, -SO-Z-, -802-Z-, -N(R%)-Z-, -N(R®)CO-Z-, -CON(R®)-
Z-, -N(R®)-C(0)-Z-0-2-, -SO,N(R®)-Z-, -N(R?)S0O,-Z- y —O-Z-N(R®)-Z-.



9. Un compuesto de acuerdo con la reivindicacion 8, en donde X se
selecciona de -Z-, CH=CH-Z-, -C(0)-Z-, -C(0)0-Z-, -C(0)-Z-0-Z-, -N(R®-Z-, y -
N(R®CO-Z-.

10.  Un compuesto de acuerdo con la reivindicacién 9, en donde cada X se
selecciona de: -CH=CH-Z-, -O-Z- y -C(O)-Z-.

11.  Un compuesto de acuerdo con la reivindicacion 10, en donde X es ~O-Z-.

12.  Un compuesto de acuerdo con la reivindicacion 1, en donde cada R® se
selecciona independientemente de halo, CHj..Fa, OCH3..Fa, CN, Cq alquilo,
OC, alquilo, COOH, C(O)OC.¢ alquito, (CH2)e.3COOH, O(CH2)o.sCOOH, CO-
fenilo, CONH,, CONH-fenilo, SO,;NH,, 80,Cis alquilo, OH, y fenilo

opcionalmente sustituido con C1. alquilo o C(O)OC .6 alquilo.

13.  Un compuesto de acuerdo con la reivindicacién 1, en donde R3 esta sin

sustituir o esta sustituido por uno del grupo R7.

14. Un compuesto de acuerdo con la reivindicacion 1, en donde R’ se
selecciona independientemente de OH, CN, NH,, SO3H, tioxo, halo, C1.4 alquilo,
C1.4 alquil-OH, O-C44 alquilo, C1.4 alquil-halo, (CH2)o.1COOH, (CH2)0.1C(O)OR®,
(CH2)0.1NH(CH2)02R®, (CH2)o.1NHC(O)(CH2)02R%, (CH2)o-1C(O)NH(CHz)o2R?, -
(CH2)0.28(0)0-2R®, -(CH2)o.1NHSO2R®.

15.  Un compuesto de acuerdo con la reivindicacién 8, en donde el

compuesto se selecciona de:
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16. Una composicién farmacéutica que comprende un compuesto de
acuerdo con la reivindicacibn 1, junto con un diluyente o portador

farmacéuticamente aceptable.

~
~.
~._

—~

17.  Un proceso para la preparacion de un compuesto de formula (Ilf), como

se define en la reivindicacién 1, el cual comprende:

a) la reaccién de un compuesto de férmula (llla) con un compuesto de
férmula (llib),
C, alkyl-X
s a
H,N’R
Hot——2"—
Formula (111a) Formula (I11TL);
0

en donde X' es un grupo saliente.



b) para compuestos de formula (lif) donde R® esta sustituido con —(CHa)o.

sCO2H, la desproteccién de un compuesto de formula (llic),

GMGW" i

Hotr—2t~
Formutla (11c)

en donde p es un grupo protector,
c) la reaccién de un compuesto de férmula (llld) con un compuesto de

X R
Het, 1-X" A

¢, qaliyl”®
Formula (111d) Pormula (1le)

férmula (llle),

en donde x' y X" comprenden grupos que cuando reaccionan juntos forman el
grupo X;

d) para un compuesto de formula (lif) en donde X o X' es —-80-Z- 0 -S0,-Z,
la oxidaciéon de compuesto correspondiente de formula (1if) en donde X o X' es
respectivamente —-S-Z-,

e) la reaccién de un compuesto de férmula (lilfy con un compuesto de
formula (lllg),
C, salky1-=X
D\ Tk xR
HotemeZhow
Formula (11If) Pormula (Ilig)

en donde X? es un grupo saliente;
y en adelante, de ser necesario:

i) convertir un compuesto de férmula (lIf) en otro compuesto de férmula (|If),
ii) remover cualquier grupo protector.

\NZ.
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(571 ABSTRACT
Benzamide derivatives of the formula:-

OH
: i CONH NH
®h—— | [ |
A N
H A
©

wherein R! represents a fluorine, chlorine or bromine

atom, or an alkyl, alkoxy, alkylthio, alkylsulphonyl,
alkanoylamino, alkylamino or alkylsulphamoyl group,
cach such group containing from 1 to 6 carbon atoms, a

dialkylsulphamoyl, dialkylamino or dialkylcarbamoyl
group (wherein the two alkyl groups may be the same
or different and each contains from 1 to 4 carbon
atoms), an’ alkanoyl, alkoxycarbonyl, alkoxycar-
bonylamino or alkylcarbamoyl group containing from 2
to 6 carbon atoms, or a hydroxy, formyl, nitro, trifluo-
romethyl, aryl, benzyloxycarbonylamino, amino, sul-
phamoyl, cyano, tetrazol-5-yl, carboxy, carbamoyl or
aroyl group, and n represents an integer 1, 2 or 3, are
new compounds possessing pharmacological proper-
ties, in particular properties of value in the treatment of
respiratory disorders manifested by the interaction of
tissue-Tixed antibodies with specific antigens.

32 Claims, No Drawings



4,146,631

1
BENZAMIDE DERIVATIVES

This invention relates to new therapeutically useful
benzamide derivatives, to processes for their prepara-
tion and to pharmaccutical compositions containing
them. )

As a result of research and experimentation, it has
been found that the new benzamide derivatives repre-
sented by the general formula:

OH 1
CONH - NH
(R}, || ‘
& _
H N # N

[wherein R! represents a fluorine, chlorine or bromine
atom, or a straight- or branched-chain alkyl, alkoxy,
alkylthio, alkylsulphonyl, alkanoylamino, alkylamino or
alkylsulphamoyl group, each such group containing
from 1 to 6 carbon atoms, a dialkylsulphamoyl, dialkyl-
amino or dialkylcarbamoyl group (wherein the two
alkyl groups may be the same or different and each
contains from 1 to 4 carbon atoms), a straight- or
branched-chain alkanoyl, alkoxycarbonyl, alkoxycar-
bonylamino or alkylcarbamoy! group containing from 2
to 6 carbon atoms, or a hydroxy, formyl, nitro, triftuo-
romethyl, aryl (e.g. phenyl), benzyloxycarbonylamino,
amino, sulphamoy], cyano, tetrazol-5-yl, carboxy, car-
bamoy! or aroy! (e.g. benzoyl) group, and n represents
an integer 1, 2 or 3, preferably 1 or 2, the substituents
R! being the same or different when n represents 2 or 3]
and pharmaceutically acceptable salts therecof, possess
valuable pharmacological properties.

It will be understood by those skilled in the art that
each of the hydrogen atoms depicted in general formula
I in the moietics OH, CONH and NH may give rise to
tautomerism and that all the resulting tautomeric forms
may be present to a greater or lesser degree and are in
a state of dynamic equilibrium with each other. Further-
more, the substituents R! may contain chiral centres and
thus give rise to optical isomerism. The present inven-
tion embraces all optical isomers of general formula I
and all tautomers of compounds of general formula I
and mixtures thereof.

The present invention includes pharmaceutically ac-
ceptable salts of compounds of formula I with pharma-
ceutically acceptable bases. By the term “pharmaceuti-
cally acceptable salts” is meant salts the cations of
which are relatively innocuous to the animal organism
when used in therapeutic doses so that the beneficial
pharmacological properties of the parent compounds of
general formula I are not vitiated by side effects ascrib-
able to those cations. Suitable salts include the alkali
metal, e.g. sodium and potassium, and ammonium salts
and salts of amines known in the art to be pharmaceuti-
cally acceptable, e.g. ethylene diamine, choline, dieth-
anolamine, triethanolamine, octadecylamine, diethyl-
amine, triethylamine, 2-amino-2-(hydroxymethyl)pro-
pane-1,3-diol  and 1-(3,4-dihydroxyphenyl)-2-iso-
propylaminocthanol.

Pharmaceutically acceptable salts may bc prepared
by the rcaction together of a compound of formula 1
and the appropriate base, that is to say.a base as de-
scribed immediately hereinbefore, for example at an
clevated temperature, with or without an appropriate
solvent, preferably followed by recrystailization from

.25
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an appropriate solvent, for example a hydroxylic sol-
vent, ¢.g. water, of the salt so formed. .

In this specification when reference is made to com-
pounds of formula I reference is also intended to their

. Pharmaceutically acceptable salts, where the context so

permits.

The benzene derivatives of the present invention
possess valuable pharmacological properties, in particu-
lar properties of value in the treatment of respiratory
disorders manifested by the interaction of tissue-fixed
antibodies with specific antigens, such as allergic bron-
chial asthma.

Individual compounds of formula I of particular im-
portance include the following:

2-hydroxy-4-nitro-N.(tetrazol-5-yl)benzamide; AA
2-hydroxy-5-(N,N-dimethylsulphamoy!)-N-(tetrazol-
S-yl)benzamide; AB
2-hydroxy-5-(N-mcthyl-N-isopropylsulphamoyl)-N-
(tetrazol-S-yl)benzamide; AC
S-chloro-2-hydroxy-N-(ictrazol-S-yl)benzamide; AL
2-hydroxy-3,5-dinitro-N-(tetrazol-S-yl)benzamide; AE
2.5-dihydroxy-N-(tetrazol-5-yl)benzamide; AF
2-hydroxy-S-methyl-N-(tetrazol-S-yl)benzamide; AG
2-hydroxy-3-methyl-N-(tetrazol-5-yl)benzamidc; AH
2-hydroxy-3-nitro-N-(tetrazol.S.yl)benzamide; Al
2,4-dihydroxy-N-(tetrazol-S-yl)benzamide; AJ
2-hydroxy-4-methyl-N-(tetrazol-5-yl)benzamide; AK
3.bromo-2-hydroxy-N-(tetrazol-S-yl)benzamide; AL
3.chloro-2-hydroxy-N-(tetrazol-5.yl}benzamide; AM
2.hydroxy-3-propoxy-N-(tetrazol-5-yl)benzamide; AN
2-hydroxy-$-nitro-N-(tetrazol-S-yl)benzamide; AO
2-hydroxy-S-methoxy-N-(tetrazol-5-yl)benzamide; AP
S<(N,N-dibutylsulphamoy!)-2-hydroxy-N-(tetrazol-

S-yhbenzamide: AQ
J-acetyl-2-hydroxy-5-methyl-N-(tetrazol-5-yl)-

benzamide; . AR
3-ethoxy-2-hydroxy-N-(tetrazol-S-yl)benzamide; AS
2-hydroxy-4-methoxy-N-(tetrazol-5-yl)benzamide; AT
J-acetyl-5-chloro-2-hydroxy-N-(tetrazol-S.yl).

benzamide; . AU
S-acetyl-2-hydroxy-N-(tetrazol-S-yl)benzamide; AV
3,5-diacetyl-2,4-dihydroxy-N-(tetrazol-S-yl)benzamide; AW
4-chloro-2-hydroxy-N-(tetrazol-S-yl)benzamide; AX
3,5-dibromo-2-hydroxy-N-(tetrazol-5-yl)benzamide; AY
S-acetylamino-2-hydroxy-N-(tetrazol-5-yl)benzamide; AZ
4-tert-butyl-2-hydroxy-N-(tetrazol-S-yl)benzamide; BA
4-acetylamino-2-hydroxy-N-(tetrazol-$-yl)benzamide; BB
4-trifluoromethyl-2-hydroxy-N-(tetrazol-5-yl)benzamide; BC
&fluoro-2-hydroxy-N-(tetrazol-5-yl)benzamide; BD
2-hydroxy-3-methoxy-N-(tetrazol-S-yl)benzamide; BE
2-hydroxy-5-methylthio-N-(tetrazol-5-yl)benzamide; BF
2-hydroxy-S-phenyl-N-(tetrazol-5-yl)benzamide; BG
S-fiuoro-2-hydroxy-N-{tetrazol-5-yl)benzamide; BH
2-hydroxy-3-methyithio-N-(tetrazol-S-yl)benzamide; BI
2-hydroxy-3-methylsulphonyl-N-(tetrazol-5-yl)-

benzamide; BJ
2-hydroxy-3,5-bis(methylsulphonyl)-N-(tctrazol-5-

yl)benzamide BK
S-formyl-2-hydroxy-N-tetrazol-S-yllbenzamide; BL
S-bromo-2-hydroxy-N-(tetrazol-5-yl)benzamide; BM
2-hydroxy-4-mcthylthio-N-(tetrazol-5-yl)benzamide; - ‘BN
2-hydroxy-S-methylsulphonyl-N-(tetrazol.5.yl)-

benzamide; BO
2-hydroxy-4-methylsulphonyl-N-(tctrazol-5-yi)-

benzamide; BP
S-benzyloxycurbonylamino-2-hydroxy-N-(tetrazol-§-

yl)benzamide; BQ
4-benzyloxycarbonylamino-2-hydroxy-N-(tetrazol5

yl)benzamide; . BR
S-amino-2-hydroxy-N-(tetrazol-S-yl)benzamide; BS |
3-(N-tert-butylsulphamoyl)-2-hydroxy-S-methyl-N-
(tetrazol-5-yl)benzamide; BT
3-acetyl-2-hydroxy-5-sulphamoyi-N-(tetrazol-5-yl)-

benzamide; BU
S-trifluoromethyl-2-hydroxy-N-(tetrazol-5-yl).

benzamide; BV
3-acetyl-S-cthyl-2-hydroxy-N-(tetrazol-S-yl)-

benzamide; BW
J-acetyl-2-hydroxy-4,5-dimethyl-N-(tetrazol-5-y})-

benzamide; BX
3-acetyl-S-sec-butyl-2-hydroxy-N-(tetrazol-5-yl)-

benzamide; BY
J-acetyl-5-tert-butyl-2-hydroxy-N-(tetrazo)-5-yt)-

benzamide; BZ
3-acetyl-2-hydroxy-N-(tetrazol-5-yl)benzamide; CA
J-acctyl-5-bromo-2-hydroay-N-(tetrazol-5-yDbenzamide; - CB

3-acetyl-S-fluoro-2-hydroxy-N-(tetrazol-S-yl)-
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-continued

benzamide; CcC
3-acctyl-2-hydroxy-5-propyl-N-(tctrazol-5-yl)benzamide; ch
2-hydroxy-S-methyl-3-proprionyl-N-(tetrazol-5-yl)-
benzamide; CE
5-cthyl-2-hydroxy-3-proprionyl-N-(tetrazol-5.yl)-
henzamide; CF
3.butyl-5-ethyl-2.-hydroxy-N-(tetrazol-5-yl)benzamide; CcG
3-formyl-2-hydroxy-N-(tetrazol-5-yl)benzamide; CH
3-formyl-2-hydroxy-S-methyl-N-(tctrazol-5-yl)benzamide; Cl
3cyano-2-hydroxy-N-(tetrazol-5-yl)benzamide; cJ
S-cyano-2-hydroxy-N-(tetrazol-5-yl)benzamide; CK
3-cyano-2-hydroxy-5-methyl-N-(tetrazol-5-yl)benzamide; CL
2-hydroxy-5-methy!-3,N-bis(tetrazol-5-yl)benzamide; CM
3-N-(tetrazol-S-yl)carbamoylsalicylic acid; CN
3.tert-butylcarbamoyl-2-hydroxy-N-(tetrazol-5-yl)-
benzamide; Cco
2-hydroxy-3-dimcthylamino-N-(tetrazol-5-yl)benzamide;, .  CP
S-acetyl-2-hydroxy-3-nitro-N-(tetrazol-5-ylYoenzamide; cQ
3-benzoyl-I-hydroxy-S-methyl-N-((etrazol-S-yl)-

- benzamide and CR
3acetyl-2-hydroxy-5-nitro-N-(tctrazol-5-yl)benzamidc, cSs

and their pbarmaceutically acceptable salts.

The letters of the alphabet AA to CS are assigned to
the compounds for easy reference later in the specifica-
tion, for example in the following Tables.

Preferred compounds of general formula I are those
wherein R! represents a fluorine, chlorine or bromine
atom, or a straight- or branched-chain alkyl, alkoxy,
alkylthio, alkylsulphonyl, alkanoylamino or alkylsul-
phamoyl group, each such group containing from 1 to 6
carbon atoms, a dialkylsulphamoy! or dialkylamino
group (wherein the two alkyl groups may be the same
or different and each contains from 1 to 4 carbon
atoms), a straight- or branched-chain alkanoyl or alkyl-
carbamoyl group containing from 2 to 6 carbon atoms,
or a hydroxy, formyl, nitro, trifluoromethyl, phenyl,
benzyloxycarbonylamino, amino, sulphamoyl, cyano,
tetrazol-5-yl, carboxy or benzoyl group, and n is as
hereinbefore defined, and more particularly thosc such
compounds wherein n rcpresents 1 or 2, and their phar-
maceutically acceptable salts.

Compounds within general formula I whercin onc of
the substituents R! on the phenyl ring is a nitro, cyano,
alkanoy] (e.g. acetyl, propionyl or butyryl), formyl or
tetrazol-5-yl group, any other substituent(s) R! present
(preferably not more than one) being as hereinbefore
defined, and their pharmaceutically acceptable salts, are
of particular importance. Within that class compounds
AE, Al, AQ, BL, BU, BY, BZ, CC, CG, CH, ), CK,
CQ, and especially compounds AR, BW, CA, CD, CE,
CF, CM and CS, are of outstanding importance. Com-
pounds AN, AP, BB, BF, BR and, especially, BE out-
side that class are also of outstanding importance.

In pharmacological tests the benzamide derivatives of
general formula I suppress the passive cutaneous ana-
phylactic (PCA) reaction resulting from combination of
tissue-fixed reaginic antibodies with the appropriate
antigenic material (termed reagin-allergen combination)
and carricd out in an essentially similar manner to that
described by Ogilvie [Nature (Lond.), (1964), 204,
91-92; Immunology, (1967), 12, 112-131), In the
method used to test thése compounds sera were ob-
tained from rats which had been infected with larvae of
the nematodc parasite Nippostrongylus brasiliensis; as a
result of the parasitic infestation reaginic antibodies are
elaborated in the host mammal and are found in sera
removcd from such animals. Other, non-infected, rats
reccived intradermal injections of appropriate dilutions
of such sera and were then given the allergenic material
along with Evans’ blue dye intravenously forty-eight
hours later.
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The allergenic material consisted of supernatant fluid
after centrifugation of homogenates of adult Nippostron-
gylus brasiliensis worms which had been maccrated in
Tyrode's solution. The sites of PCA reactions were
visualised by the effusion of Evan’s blue dye from the
circulation into those areas as a result of increased capil-
lary permeability caused by the release of biologically-
active substances from cells where reagin-allergen com-
bination had occurred. The new compounds when
given intravenously to the rats just before injection of
allergen, or administered orally thirty minutes before
intravenous injection of allergen, were able to prevent
the development of the PCA reaction, as shown below
in Table I, Table II and Table II1. _

Table I shows the intravenous dose, expressed in
mg/kg animal body weight, which produces 100%
inhibition of the PCA reaction (ED100).

Table 1I shows the percentage inhibition of the PCA
reaction produced by an oral dosc-of 100 mg/kg animal
body weight. .

Table III shows the oral dose, expressed in. mg/kg
animal body weight, which produces 50% inhibition of
the PCA recaction (ED50). '

TABLE |
Com- AA AB AC AD AE AF AG AH Al
pound :
ED100 10 2 s 1 005 1 1 05 0.5

Coun’::’ Al AK AL AM AN AO AP AR AS
EoDl(X) 10 10 10 5 05 02 05 01 1

Com AT AU AV AW AY AZ BA BB BD
un
DIOO 5 2 10 5 S 10 0 1 10

Com- BE BF BG BH BI B) BK BL BM
pound
ED100 02 0S5 10 1 20 20 10 05 §

Com- BN BO BQ BR BS BU BV BW BX
pound
ED100 10 ) 5 05 S. 05 2 01 20

Coma BY BZ CA CB CC CD CE CF CG
un. .
D00 05 05 01 2 02 01 005 005 0.1

Com- CH CI CJ CK CLL CM CN CO cCpP

und

DIo0 05 2 05 02 2 005 1 5 2
Com- CQ CR CS

und

D100 02 | 0.1

TABLE II

Compound AA AC AD AE AH Al AJ AKX
% inhibition = 18 20 94 80 82 68 38 32

Compound AL AM ‘AN AO AP AR AS AT
% inhibition 69 82 87 .48 . 75 &2 % 8

Compound AU AV AW AY BA BB BD BE
% inhibition 71 16 84 65 37 2% 75 62

Compound BH BJ BK BL BM BN BO BS
% inhibition 94 64 29 25 46 8 63 35

Compound BU BV BW BY BZ CA CB CC
% inhibition 86 90 51 43 59 (] 66 62

Compound €D CE CF CG CH CI CJ CK
% inhibition 64 99 41 S5 75 70 SO0 ° 89

Compound . CL CM CN CO CP CQ .CR CS
% inhibition 26 64 43 26 68 56 22 - 54

TABLE III :
Com- AD AE AH Al AL AM AN AO

a)\‘Z
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The active compound or compounds may also be
administered by mcthods known for the inhalation of
drugs which are not themselves gaseous under normal
conditions of administration. Thus, a solution of the
compound or compounds in a suitable pharmaceutically
acceptable solvent, for example water, can be nebulized
by a mechanical nebulizer, for example a Wright Nebu-
lizer, to give an aerosol of finely-divided liquid particles
suitable for administration for inhalation orally or na-
sally. The solutions may contain stabilizing agents and
buffering agents to give an isotonic character, e.g. so-
dium chloride, sodium citrate and citric acid.

Means for producing self-propelling compositions for
generating aerosols for the administration of medica-
ments are, for example, described in detail in U.S. Pat.
Nos. 2,868,691 and 3,095,355.

The compound or compounds may also be adminis-
tered orally by inhalation in the form of a dry micro-
niscd powdecr, which may be diluted with onc or morc
suitable pharmaceutically acceptable inert solid diluents
selected from, for example, iycopodium, boric acid,
starch, bismuth subcarbonate and heavy magnesium
carbonate.

Thc pharmaceutical compositions of the present in-
vention may contain, in addition to the compound or
compounds of formula I, one or more substances known
per sc to have bronchodilating actions in man, for exam-
ple, isoprenaline, salbutamol and prostaglandin E;
(PGE)).

It is highly desirable that the aerosols or micronised
powders should have a particle size less than about 10
microns and preferably less than 5 microns, for exam-
ple, between 0.5 and 3 microns, to ensure effective dis-
tribution to very narrow bronchioles. Preferably, ad-
ministration is by means of devices enabling controlled
quantitics of the activc ingredicnts to be administered,
for example by means of metered valves.

The dose of the compounds of general formula 1
employed depends upon the desired therapeutic effect,
the route of administration and the duration of the treat-
ment. In the adult, the doses are generally between 0.02
and 4 mg/kg body weight per day by administration by
inhalation in divided doses, and generally between 4
and 2000, preferably between 4 and 400 mg/kg body
weight per day by oral administration.

The following Composition Examples illustrate phar-
maceutical compositions according to the present in-
vention.

COMPOSITION EXAMPLE 1

Micromilled 2-hydroxy-3-methoxy-N-(tetrazol-5-
yl)benzamide (600 mg) and emulsifier YN (150 mg; a
mixture of emmonium compounds of phosphatidic acids
derived from rape seed oil) were placed in an aluminium
vial (20 ml capacity). Trichloromonofluoromethane
(2.7 g), dichlorodiflucromethane (9.4 g) and di-
chlorotetrafluorocthane (4.4 g) were then added, to
give a total volume of 12.5 ml. The vial was sealed with
a metered valve delivering a dose of 0.05 ml. Each dose
(generated from 0.05 ml of suspension) of aerosol re-
leased from the pressurized pack thus obtained con-
tained 2.4 mg of 2-hydroxy-3-methoxy-N-(tetrazol-5-
yl)benzamide.

COMPOSITION EXAMPLE 2

Capsules for oral administration were made up in the
usual manner by filling No. 2 size gelatine capsules each
with 255 mg of the following composition:
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J-acetyl-2-hydroxy-5-methyl-N-
(tetrazol-5-yl)benzamide 150 mg
lactose 50 mg
starch 50 mg
magnesium stearate 2.5 mg
aerosil 2.5 mg

We claim:

1. A compound of the formula:

OH i

(R,

wherein R! represents a fluorine, chlorine or brominc
atom, or an alkyl, alkoxy, alkylthio, alkylsulphonyl,
alkanoylamino, alkylamino or alkylsulphamoyl group,
each such group containing from 1 to 6 carbon atoms, a
dialkylsulphamoyl, dialkylamino or dialkylcarbamoyl
group wherein the two alkyl groups may be the same or
different and each contains from | to 4 carbon atoms, an
alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or al-

‘kylcarbamoyl group containing from 2 to 6 carbon

atoms, or a hydroxy, formyl, nitro, trifluoromethyl,
phenyl, benzyloxycarbonylamino, amino, sulphamoyl,
cyano, tetrazol-S-yl, carboxy, carbamoyl or benzoyl
group, and n represents 1 or 2, the substituents R! being
in the 3- and S-positions when n represents 2, and phar-
maceutically acceptable salts thereof.

2. A compound according to claim 1 whercin R!
represents a fluorine, chlorine or bromine atom, an
alkyl, alkoxy, alkylthio, alkylsulphonyl or al-
kanoylamino group, each such group containing from 1
to 6 carbon atoms, a dialkylsulphamoy! group wherein
the two alkyl groups may be the same or different and
each contains from 1 to 4 carbon atoms, an alkanoyl
group containing from 2 to 6 carbon atoms, or a hy-
droxy, formyl, nitro, trifluoromethy! or phenyl group,
and n represents 1 or 2, the substituents R! being in the
3- and 5-positions when n represents 2, and pharmaceu-
tically acceptable salts thereof.

3. A compound according to claim 1 wherein R!
represents a fluorine, chlorine or bromine atom, or an
alkyl, alkoxy, alkylthio, alkylsulphonyl, alkanoylamino
or alkylsulphamoyl group, each such group containing
from 1 to 6 carbon atoms, a dialkylsulphamoy! or dial-
kylamino group wherein the two alkyl groups may be
the same or different and each contains from 1 to 4
carbon atoms, an alkanoyl or alkylcarbamovl group
containing from 2 to 6 carbon atoms, or a hydroxy,
formyl, nitro, trifluoromethyl, phenyl, benzyloxycar-
bonylamino, amino, sulphamoyl, cyano, tetrazol-5-yl,
carboxy or benzoy! group, and n represents 1 or 2, the
substituents R! being in the 3- and 5-positions when n
represents 2 and pharmaceutically acceptable salts
thereof.

4. A compound according to claim 1 wherein one of
the substituents R! on the phenyl ring of the compounds
of the general formula depicted in claim 1 is a nitro,
cyano, alkanoyl, formyl or tetrazol-5-yl group, any
other substituent R present on the pheny! ring being as
defined in claim 1, and pharmaceutically acceptable
salts thereof.

?
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5. A compound according to claim 1 which is 3-acet-
yl-2-hydroxy-5-mcthyl-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

6. A compound according to claim 1 which is 2-
hydroxy-3-methoxy-N-(tetrazol-5-yl)benzamide  and
pharmaccutically acceptable salts thereof.

7. A compound according to claim 1 which is 3-acet-
yl-5-ethyl-2-hydroxy-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

8. A compound according to claim 1 which is 3-acet-
yl-2-hydroxy-N-(tetrazol-5-yl)benzamide and pharma-
ceutically acceptable salts thercof.

9. A compound according to claim 1 which'is 3-acet-
yl-2-hydroxy-5-propyl-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

10. A compound according to claim 1 which is 2-
hydroxy-5-methyl-3-propionyl-N-(tetrazol-5-yl)benza-
midc and pharmaceutically acceptable salts thereof.

11. A compound according to claim 1 which is 5-
ethyl-2-hydroxy-3-propionyl-N-(tetrazol-5-yl)benza-
mide and pharmaceutically acceptable salts thereof..

12. A compound according to claim 1 which is 2-
hydroxy-5-methyl-3,N-bis(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

13. A compound according to claim 1 which is 3-
acetyl-2-hydroxy-5-nitro-N-(tetrazol-5-yl)benzamide
and pharmaceutically acceptable salts thereof.

14. A compound according to claim 1 which is 2-
hydroxy-3,5-dinitro-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

15. A compound according to claim 1 which is 2-
hydroxy-3-nitro-N-(tetrazol-5-yl)benzamide and phar-
maceutically acceptable salts thereof.

16. A compound according to claim 1 which is 2-
hydroxy-3-propoxy-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thercof.

17. A compound according to claim 1 which is 2-

hydroxy-5-nitro-N-(tctrazol-5-yl)benzamide and phar-
maceutically acceptable salts thereof.

18. A compound according to claim 1 which is 2-
hydroxy-S-methoxy-N-(tetrazol-5-yl)benzamide  and
pharmacecutically acceptable salts thereof.
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19. A compound according to claim 1 which is 4-
acetylamino-2-hydroxy-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

20. A compound according to claim 1 which is 2-
hydroxy-5-methylthio-N-(tetrazol-5-yl)benzamide and
pharmaceutically acceptable salts thereof.

21. A compound according to claim 1 which is 5-for-
myl-2-hydroxy-N-(tetrazol-5-yl)benzamide and phar-
maccutically acceptable salts thereof.

22. A compound according to claim 1 which is 4-ben-
zyloxycarbonylamino-2-hydroxy-N-(tetrazol-5-yl)ben-
zamide and pharmaceutically acceptable salts thereof.

23. A compound according to claim 1 which is 3-
acctyl-2-hydroxy-5-sulphamoyl-N-(tctrazol-5-yl)benza-
mide and pharmaceutically acceptable salts thereof.

24. A compound according to claim 1 which is 3-
acetyl-5-sec-butyl-2-hydroxy-N-(tetrazol-5-yl)benza-
mide and pharmaceutically acceptable salts thereof.

25. A compound according to claim 1 which is 3-
acetyl-5-tert-butyl-2-hydroxy-N-(tetrazol-5-yl)benza-
mide and pharmaceutically acceptable salts thereof.

26. A compound according to claim 1 which is 3-
acetyl-5-fluoro-2-hydroxy-N-(tetrazol-5-yl)benzamide
and pharmaceutically acceptable salts thereof.

27. A compound according to claim 1 which is 3-
butyryl-5-ethyl-2-hydroxy-N-(tetrazol-5-yl)bcnzamide
and pharmaceutically acceptable salts thereof.

28. A compound according to claim 1 which is 3-for-
myl-2-hydroxy-N-(tetrazol-5-yl)benzamide and phar-
maceutically acceptable salts thereof. ’

29. A compound according to claim 1 which is 3-
cyano-2-hydroxy-N-(tetrazol-5-yl)benzamide and phar-
maceutically acceptable salts thereof.

30. A compound according to claim 1 which is 5-
cyano-2-hydroxy-N-(tctrazol-5-yl)benzamide and phar-
maceutically acceptable salts thereof.

31. A compound according to claim 1 which is 5-
acetyl-2-hydroxy-3-nitro-N-(tetrazol-5-yl)benzamide
and pharmaceutically acceptable salts thereof.

32. A pharmaceutical composition useful in the treat-
ment of respiratory disorders manifested by the interac-
tion of tissue-fixed antibodies with specific antigens
which comprises as active ingredient, an effective
amount of a compound as claimed in claim 1, or a phar--
maceutically acceptable salt thereof, in association with~

a pharmaccutical carrier. ~.
N * - * L L
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