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Ref: Expediente No. 07-062.881
Solicitud de patente titulada: “MACROLIDOS BASADOS EN ERITROMICINA,
SU PREPARACION, INTERMEDIARIOS Y COMPOSICIONES PARA TRATAR
INFECCIONES BACTERIANAS”.
Solicitante: PFIZER PRODUCTS INC.
Nuestra Ref.: P2007/000098

SOLICITUD DE EXAMEN DE PATENTABILIDAD SEGUN
EL ARTICULO 44 DE LA DECISION 486, GACETA No. 596

CARLOS R. OLARTE. mayor de edad y vecino de Bogota, D.C., identificado tal como aparece
al pie de mi firma, en mi condicién de apoderado. respetuosamente me permito solicitar que se
examine si la invencidon retine los requisitos de patentabilidad previstos en la misma, dando
cumplimiento a lo establecido en el articulo 44 de la Decision 486 de la comision de la
Comunidad Andina. Adjunto recibo por el monto de $210.000 pesos para cubrir la tasa

correspondiente. segin la Resolucion 44372 del afio 2007.

Atentamente,

CARLOS R. OLARTE
C.C.79.782.747 de Bogota
1.P. 74.295

Anexo: Recibo por $210.000 pesos

World [rade Center - Torre AL Calle 100 No. 8A - 37, Piso 10, Bogotd D.C., Colombia
Tel » 57 1601-7700. FFax = 57 1 601-7799. oilice ¢ olunteraisbeck.com, www.olarteraisbeck.com
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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-62881

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 596 DE
FECHA 30 DE SEPTIEMBRE DE 2008 EL TERMINO HABIL SENALADO POR

LA LEY EXPIRA EL 30 DE DICIEMBRE DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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[wherein n is an integer of from 1to 4, R is a group represented by the formula:
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Description
Technical Field

[0001] The present invention relates to novel derivatives of antibictic erythromycin A.
Background Art

[0002] Erythromycin A is an antibiotic clinically widely used as an agent for treating infectious diseases caused by
Gram-positive bacteria, mycoplasmas, etc. However, erythromycin A is decomposed by the gastric acid due to instabil-
ity to acids, and thus have a drawback of no constancy of movement in the body. Hitherto many erythromycin A deriv-
atives have been prepared for the purpose of the improvement of the biological or pharmacological properties. For
example, it is reported that 6-O-methylerythromycin A derivatives have an improved stability to acids and have a supe-
rior in vivo antibacterial activity in comparison with erythromycin A when administered orally (U.S. Patent No. 4331803).
There are also recent reports relating to 11,12-cyclic carbamate derivatives prepared from 6-O-methylerythromycin A
as a starting material with the aim of expansion of antibacterial spectrum as well as a stability to acids (EP. patent No.
487411 and U.S. Patent No. 4742049). In addition, the present inventors refer to the antibacterial activity of the ester
derivatives at the 3-position (EP. Patent No. 619320).

. [0003] An object of the present invention is to provide a novel antibiotic erythromycin A derivative or a salt thereof

having a strong antibacterial activity against not only known erythromycin-sensitive bacteria but also erythromycin-
resistant bacteria which recently are showing a tendency to increase, and a composition comprising the same as an
effective component.

[0004] Cther objects of the present invention are to provide a method for the treatment of a bacterially infectious dis-
ease which comprises administering a pharmaceutically effective amount of the above-mentioned erythromycin A
derivative or a salt thereof to patients, and use of the above-mentioned erythromycin A derivative or a salt thereof for
the treatment of a bacterially infectious disease.

Disclosure of the Invention

[0005] As a result of various researches on the antibacterial activity of erythromycin A derivatives, the present inven-
tors have found that, among 6-O-methylerythromycin A 11,12-cyclic carbamate derivatives, in particular, the derivatives
which are substituted by a substituted aminoalkyl group on the nitrogen atom forming the cyclic carbamate ring and
converted into an ester at the 3-position have a strong antibacterial activity against erythromycin-resistant bacteria, and
have further studied about analog compounds thereof, whereby the present invention has been accomplished.

[0006] The present invention relates to an erythromycin A derivative represented by Formula (1):
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[wherein n is an integer of from 1to 4,

R is a group represented by the formula:
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Z
—C— (CHyp) TN
5 P, J (a)
R® R" RS R®
10 (wherein pis 0 or 1, Ziis a nitrogen atom or CH; R’, R® and R® are each a hydrogen atom, a halogen atom, an alkyl

group having 1to 5 carbon atoms, a nitro group, an amino group, an acetylamino group, an amino group substituted
by 1 or 2 alkyl groups having 1 to 3 carbon atoms, a hydroxy! group, a cyano group, an alkyl group having 1 to 3
carbon atoms substituted by 1 to 3 halogen atoms, an alkoxy group having 1 to 5 carbon atoms or a phenyi group,
or R7 and R® are attached to the carbon atoms which are attached side by side, and together form a methylenedi-

15 oxy group, or R’ and R® are attached to the carbon atoms which are atiached side by side, and together with the
carbon atoms to which they are attached form a benzene ring, R'® and R'" are each a hydrogen atom, or R'® and
R*'! together form an oxo group), a group represented by the formula:

12
20 MR

l( l (b)

A

(wherein R'® and R are as defined above, M is an oxygen atom, a sulfur atom, -NCHj or -NH, or R'2and R'® are
each a hydrogen atom, or R'2 and R'® together with the carbon atoms to which they are attached form a benzene
ring}, a pyridylacetyl group, a cycloalkylmethy! group having 4 to 8 carbon atoms or a 1,2-bis(ethoxycarbonyl)vinyl
30 group,
R? is the same group as defined for R, a hydrogen atom, an alkyl group having 1 to 5 carbon atoms, an alkanoy!
group having 2 to 6 carbon atoms or an alkoxycarbonyl group having 2 to 6 carbon atoms, R and R? together form
a group of the formula: =CH-R'4 (wherein R'%is a phenyl group, a phenyl group substituted by nitro group(s), cyano
group(s) or alkyl group(s) having 1 to 3 carbon atoms substituted by 1 to 3 halogen atoms, or an imidazoly! group),

25

and R'6 are each a hydrogen atom or when W is a carbon atom, R'® and R'® together with the carbon atoms to
which they are attached form a benzene ring or a naphthalene ring,
R is a hydrogen atom, an alkyl group having 1 to 5 carbon atoms or a cinnamyl group,
R*isa hydrogen atom, an acetyl group, an ethylsuccinyl group or a nicotinoyl group,
50 A is a group represented by the formula:

35 or R and R? together with the nitrogen atom to which they are attached form a group represented by the formula:
RS
(¢c)
“ N w— R'S
\ /
Y
45 (wherein W is CH, a carbon atom or a nitrogen atom, Y is a group of -C(=0)- or -(CH,) - (wherein m is 1 or 2), R1°

-0C(=0)-R"7, -OC(=0)-CH,-R"7, -0C(=0)-NH-R'?, -O-R'” or -0C(=0)-0-R"7

(wherein R'7 is a phenyl group, a pyridy! group, a quinolyl group, or those groups which are each substituted by 1
55 to 3 members selected by the group consisting of an alkyl group having 1 to 5 carbon atoms, a nitro group, an

alkoxy group having 1 to 5 carbon atoms and a halogen atom), and

R%and R® are each a hydrogen atom or an alkyl group having 1 to 5 carbon atoms}] or a pharmaceutically accept-

able salt thereof.
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[0007] In the present invention, the alkyl group having 1 to 5 carbon atoms refers to a straight or branched chain alkyl
group, for example, a methy! group, an ethyl group, a propyl group, an isopropyl group, a butyl group, a tert-butyl group
or a penty! group The alkoxy group having 1 to § carbon atoms refers to a straight or branched chain alkoxy group, pref-
erably a methoxy group or an ethoxy group. The halogen atom refers to a fluorine atom, a chlorine atom, a bromine
atom or an iodine atom. Examples of the 6-membered ring and the condensed ring in the group represented by Formula
(a) are a benzene ring, a naphthalene ring, a pyridine ring, a quinoline ring and an isoquinoline ring. Examples of the
S-membered ring and the condensed ring in the group represented by Formula (b) are a furan ring, a thiophene ring, a
pyrrole ring, a benzofuran ring, a benzothiophene ring and an indole ring. Examples of the 5-membered ring, the 6-
membered ring and the condensed ring in the group represented by Formula (c) are a pyrrolidine ring, a piperidine ring,
an imidazolidine ring, an isoindoline ring, a 1,2,3,4-tetrahydroisoquinoline ring and a 2-oxoisoindoline ring.

[0008] The amino group substituted by 1 or 2 alkyl groups having 1 to 3 carbon atoms as defined for R7, R® and R?
is preferably an amino group substituted by methyl group(s), more preferably a dimethylamino group.

[0009] The alkyi group having 1 to 3 carbon atoms substituted by 1 to 3 halogen atoms as defined for R7, R8, R® and
R'*is preterably an alkyl group substituted by fluorine atom(s), more preferably a methyl group substituted by fluorine
atom(s), and most preferably a trifluoromethyl group.

[0010] The pharmaceutically acceptable salt refers to a salt used in chemotherapy or prophylaxis of bacterially infec-
tious diseases, for example, a salt with acetic acid, propionic acid, butyric acid, formic acid, trifluoroacetic acid, maleic
acid, tartaric acid, citric acid, stearic acid, succinic acid, ethylsuccinic acid, lactobionic acid, gluconic acid, glucohep-
tonic acid, benzoic acid, methanesulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, laurylsulfuric acid, malic acid, aspartic acid, glutaminic acid, adipic acid, cysteine, N-ace-
tylcysteine, hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, hydroiodic acid, nicotinic acid, oxalic
acid, picric acid, thiocyanic acid, undecanic acid, polyacrylate or carboxyvinyl polymer.

[0011] The compounds of the present invention can be prepared, for example, by the following methods, but not lim-
ited thereto.
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the present invention against various experimental bacteria was measured using sensitive disc media (produced by
Eiken Chemical Co.) according to the MIC measuring method specified by the Japan Society of Chemotherapy. Clari-

tion, pg/mi), and shown in Table 1. The compound obtained in Example 4 shows to have a strghg antibacterial activity

thromycin was used as a comparative drug. The results are expressed as MIC value (Mininylnhibitory Concentra-

not only against erythromycin-sensitive bacteria but also erythromycin-resistant bacteria.

[Table

In Vitro Antibacterial

1]

Activity:

MIC (ug/ml)

Compound| Compound of | Comparative
Microorganism Example 4 drug
S. aureus 209P-JC 0.10 0.10
S. aureus Smith 0.20 0.20
S. aureus J-109 >100 >100
S. aureus Bl 0.39 >100
S. pneumoniae IID 553 0.10 0.10
S. pneumoniae BM 210 0.39 1.56
S. pneumoniae BM 205 0.39 >100

Industrial Applicability

[0099] The compounds of the present invention have an antibacterial activity against not only erythromycin-sensitive
bacteria but also erythromycin-resistant bacteria. Therefore, the compounds of the present invention are useful as anti-
bacterial agents for the treatment of bacterially infectious diseases in human beings and animals (including farm ani-

mals).

Claims

1. Anerythromycin A derivative represented by Formula (I):

g
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[wherein n is an integer of from 1 to 4,

R is a group represented by the formula:

Z
AN

——C — (CHy)g L:(j R’ (a)

R‘/° \R" R’/\,/ R®

(wherein pis 0 or 1, Z is a nitrogen atom or CH; R7, R®and R® are eacha hydrogen atom, a halogen atom, an
alkyl group having 1 to 5 carbon atoms, a nitro group, an amino group, an acetylamino group, an amino group
substituted by 1 or 2 alkyl groups having 1 to 3 carbon atoms, a hydroxyl group, a cyano group, an alkyl group
having 1 to 3 carbon atoms substituted by 1 to 3 halogen atoms, an alkoxy group having 1 to 5 carbon atoms
or a phenyl group, or R” and RE are attached to the carbon atoms which are attached side by side, and together
form a methylenedioxy group, or R7 and R® are attached to the carbon atoms which are attached side by side,
and together with the carbon atoms to which they attached form a benzene ring, R'° and R'! are each a hydro-
gen atom, or R'® and R'" together form an oxo group), a group represented by the formula:

M Rlz
P (b)

A

(wherein R'® and R'! are as defined above, M is an oxygen atom, a sulfur atom, -NCHg or -NH, or R'2 and R'3
are each a hydrogen atom, or R*2 and R'2 together with the carbon atoms to which they are attached form a
benzene ring), a pyridylacetyl group, a cycloalkylmethyl group having 4 to 8 carbon atoms or a 1,2-bis(ethoxy-
carbonyl)viny! group,

R? is the same group as defined for RY, a hydrogen atom, an alkyl group having 1 to 5 carbon atoms, an
alkanoyl group having 2 to 6 carbon atoms or an alkoxycarbonyl group having 2 to 6 carbon atoms, R' and R?
together form a group of the formula: =CH-R'# (wherein R'* is a phenyl group, a phenyl group substituted by
nitro group(s), cyano group(s) or alkyl group(s) having 1 to 3 carbon atoms substituted by 1 to 3 halogen atoms,
or an imidazolyl group), or R and R? together with the nitrogen atom to which they are attached form a group
represented by the formula:

-
{

251
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R15
(c)

-— — Rl
N\Y/W R

(wherein W is CH, a carbon atom or a nitrogen atom, Y is a group of -C(=0)- or -(CHy),- (wherein mis 1 or 2),
R'S and R'® are each a hydrogen atom or when W is a carbon atom, R'® and R'® together with the carbon
atoms to which they are attached form a benzene ring or a naphthalene ring,

R® is a hydrogen atom, an alkyl group having 1 to 5 carbon atoms or a cinnamyl group,

R*is a hydrogen atom, an acetyl group, an ethylsuccinyl group or a nicotinoyl group,
A is a group represented by the formula:

-0C(=0)-R"7, -OC(=0)-CH,-R"7, -OC(=0)-NH-R"?, -O-R"” or -0C(=0)-0-R"’

(wherein R is a phenyl group, a pyridyl group, a quinoly! group, or those groups which are each substituted
by 1to 3 members selected by the group consisting of an alkyl group having 1to 5 carbon atoms, a nitro group,
an alkoxy group having 1 to 5 carbon atoms and a halogen atom), and

R® and R® are each a hydrogen atom or an alkyl group having 1 to 5 carbon atoms] or a pharmaceutically
acceptable salt thereof.

A pharmaceutical composition comprising an effective amount of the erythromycin A derivative or a pharmaceuti-
cally acceptable salt thereof according to Claim 1.

An antibacterial preparation comprising the erythromycin A derivative or the pharmaceutically acceptable salt
thereof according to Claim 1 as an effective component.

A method for the treatment of & bacterially infectious disease which comprises administering a pharmaceutically
effective amount of the erythromycin A derivative or a pharmaceutically acceptable salt thereof according to Claim
1 to a patient.

Use of the erythromycin A derivative or a pharmaceutically acceptable salt thereof according to Claim 1 for the
treatment of a bacterially infectious disease.
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