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1. A method for the treatment of non-small cell lung cancer in a human
including administering to the human an effective amount of a compound

represented by the formula:

N(CH3)2

CH»
‘ R1O

H;C \(A

R4O

RS < (I)

HaC
CH2 o

CHj3

(wherein R" R®, R® and R* are each a hvdrogen atom. an optionally |
substituted alkyl group or an acyl group. R’ is a hvdrogen atom or -OR’
(wherein R® is a hvdrogen atom. an optionally substituted alkyl group or an
acyl group. or R and R® together form >C=0}. and
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(wherein R isan oxvgen atom or :I\'-O-(CI{:J,;X-W (wherein n s an integer
of 1 to 6. X is an oxygen atom, a sulphur atom or -NY- (wherein Y is a
hvdrogen atom or an optionally substituted hydrocarbon group). and K is an
optionally substituted hydroca:bon group} and R' is a hvdrogen atom or an
optionally substituted hydrocarbon group)} or a pharmaceutically acceptable

salt thereof.
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(57> Abstract

Fourteen- and fifteen-membered macrolide compounds such as clarithromycin and erythromycin B have a
potent antitumor effect against nonsmall cell lung cancer which has been believed to be one of the tumors that are
most difficult to subject to surgical operation and chemotherapy, and are hence useful as a practical remedy therefor.
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DESCRIPTION

PHARMACEUTICAL COMPOSITION FOR TREATMENT OF NON-SMALL

CELL LUNG CANCER

Technical Field

The present invention relates to a
pharmaceutical composition effective as an anticancer
agent for non-small cell lung cancer comprising a 14- or
15-membered-ring macrolide compound as an effective

ingredient.

Background Art

In many countries including Japan, Europe and
America, the number of patients with lung cancer is
fairly large and further increasing year after year with
deterioration of atmospheric environment on the earth,
contrary to the number of patients with gastric cancer
which is reducing year after year. Lung cancers can be
histologically classified into .on-small cell lung
cancers (e.g. squamous cell carcinoma, adeno carcinoma,
large cell carcinoma, etc.) and small cell lung cancer.
Non-small cell lung cancer has very largely different
biclogical properties and responses to chemotherapeutics
from those of small cell lung cancer. Thus, chemo-
therapeutic formulas are different between these two

types of lung cancer.
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It is reported that non-small cell lung
cancers are the tumors of which chemotherapy is the most
difficult, and any useful therapies for advanced
inoperable cancers have not been established (Journal of
Clinical Oncoleogy, vol. 10, pp. 829 - 838 (1992)). The
combination therapy of cisplatin and interferon is
reported (European Journal of Cancer, vol., 30A, Ne. 1,
pp. 11 - 15 (1994)). However, this remedy can not be
widely acceptable because of insufficient therapeutic
effect and harmful side effects.

Japanese Patent Kokai 5-163293 refers to some
specified antibioétics of lé-membered-ring macrolides
as a drug delivery carrier capable of transporting
anthoracycline-type anticancer drugs into the lungs
for the treatment of lung cancers. However, the
macrolide antibiotics specified herein are disclosed to
be only a drug carrier, and there is no reference to the
therapeutic use of macrolides against non-small cell
lung cancers.

WO 93/18652 refers to the effectiveness of
the specified l6-membered-ring macrolides such as
bafilomycin, etc. in treating non-small cell lung
cancers, but they have not yet been clinically
practicable.

Pharmacology, vol. 41, pp. 177 - 183 (1990)
describes that a long-term use of erythromycin
increases productions of interleukins 1, 2 and 4, all of

which contribute to host immune responses, but there is
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no reference to the effect of this drug on non-small
cell lung cancers.

Tetragenesis, Carcinogenesis, and Mutagenesis,
vol. 10, pp. 477 - 501 (1990) describes that some of
antimicrobial drugs can be used as an anticancer agent,
but does not refer to their application to non-small
cell lung cancers.

In addition, interleukins are known to have an
antitumor effect, but have not been reported to be
effective against non-small cell lung cancers.

Any 14 - or l5-membered-ring macrolides have
not been reported to be effective against non-small cell
lung cancers.

As stated above, at present, there is no
disclosure about practical chemotherapeutic drugs of
non-small cell lung cancer, and any chemotherapeutic
drugs clinically available are not practicable for the
treatment of non-small cell lung cancer. Accordingly,
apart from the conventional concept of anticancer
chemotherapy, there is a strong need for the development
of therapeutic drugs practicably effective for the

treatment of non-small cell lung cancers.

Disclosure of the Invention

As a result of extensive research of antitumor
activity of various compounds in order to solve the
above problem, unexpectedly, the present inventors have

found that certain 14~ or l5-membered-ring macrolide
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compounds have the ability to inhibit the growth and
metastasis of non-small cell lung cancers, a useful
effect on the malignant tumor which distantly
metastasized to other organs and an excellent treatment
effect in patients with advanced inoperable non--mall
cell lung cancers, and improve the quality of life of
the patients. Based on these findings, the present
invention has been accomplished.

The present invention is a pharmaceutical
composition for the treatment of non-small cell lung

cancers comprising as an effective ingredient a compound

represented by Formula (I):

N(CH
CH; (CH3)2
' R10
H3C\\1A ] CHjz I
R40 ” 30 0 o CH3
R3 (1)
HsC S o CHj CHj
CH2 ¢ ~. °
R
CH3 0 \\‘OR2
H3CO CHj3

[wherein Rl, R2, R3 and R4 are each a hydrogen atom, an
optionally substituted alkyl group or an acyl group, RS
is a hydrogen atom or -ORé (wherein R6 is a hydrogen

atom, an optionally substituted alkyl group or an acyl

gtoup, or R4 and R6 together form >C=0), and
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{wherein R7 is an oxygen atom or =N-O-{CHj)n—X-R8
(wherein n is an integer of 1 to 6, X is an oxygen atom,
a sulfur atom or -NY- (wherein Y is a hydrogen atom or
an optionally substituted hydrocarbon group), and R8 is
an optionally substituted hydrocarbon group) and R? is a
hydrogen atom or an optionally substituted hydrocarbon
group)] or a pharmaceutically acceptable salt thereof.

Purther, the present invention is a methed for
the treatment of non-small cell lung cancer-zgégiigikg
administering an effective amount of the compound of
Formula (I) or a pharmaceutically acceptable salt
thereof to humans.

Furthermore, the present invention is use of
the compound of Formula (I) or a pharmaceutically
acceptable salt thereof for the manufacture of the
pharmaceutical compogition for the treatment of non-
small cell lung cancer.

In Formula (I), the alkyl group of the
optionally substituted alkyl group as defined for R1,
R2, R3, R4 and R6 is, for example, a Cj-g alkyl group
(e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
s-butyl, t-butyl, etc.), preferably a Ci-4 alkyl group
(e.g. methyl, ethyl, propyl, isopropyl, etc.), and
particularly preferably a methyl group because of a

stronger antitumor activity.
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Examples of the substituent of the optionally
substituted alkyl group are hydroxyl, amino, carboxyl,
nitro, cyano, Ci-.¢ alkoxy (e.g. methoxy, ethoxy,
[TOpOXy, isopropoxy, etc.), mono-Ci.¢ alkylamino (e.g.
methylamino, ethylamino, etc.;, di-C;-¢ alkylamino {(e.gq.
dimethylamino, diethylamino, etc.), Ci-¢ alkyl-
carbonyloxy (e.g. acetoxy, ethylcarbonyloxy, etc.),
halogen (fluorine, bromine, chlorine, iodine), etc.

The alkyl group may optionally have 1 to 3 of these
substituents at any available positions, and when there
are two or more substituents, they may be the same or
different.

The acyl group as defined for R, R2, R3, R4
and R6 in Pormula (I) is, for example, a carboxylic acid
acyl group or a sulfonic acid acyl group, and preferably
a carboxylic acid acyl group because of a stronger
antitumor activity.

The carboxylic acid acyl group is, for
example, an acyl group derived from a carboxylic acid,
and specifically -CO-Ra (wherein Ra is a hydrogen atom
or an optionally substituted hydrocarbon group).

The sulfonic acid acyl group is, for example,
an acyl group derived from a sulfonic acid, and
specifically -SO2-Rb (wherein Rb is an optionally
substituted hydrocarbon group).

The optionally substituted hydrocarbon group
for Ra and Rb is the same as the optionally substituted

hydrocarbon group defined below.
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Preferred examples of the acyl group are a
carboxylic acid acyl group such as a formyl group, a
Cy-g alkyl-carbonyl group (e.g. acetyl, propionyl,
etc.), a Cp-g alkenyl-carbonyl group (e.g. acryloyl,
methacryloyl, etc.) and a Cg-14 aryl-carbonyl group
(e.g. benzoyl, etc.); and a sulfonic acid acyl group
such as a Cj-g alkylsulfonyl group (e.g. methylsulfonyl,
ethylsulfonyl, propylsulfonyl, etc.} and the like. The
acyl group may optionally have 1 to 3 substituents in
any available positions, and examples of the substituent
are halogen (fluorine, chlorine, bromine, iodine),
hydroxyl, Ci-4 alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy, etc.), amino, cyano, etc. When there are
two or more substituents, they may be the same or
different.

Examples of the optionally substituted
hydrocarbon group as defined for Y, R8 and R® in Formula
(I) are those shown in the following (1) to (5).

(1) a Ci-¢ alkyl group (e.g. methyl, ethyl,
propyl, isopropyl, etc.) optionally having 1 to 3
substituents selected from hydroxyl, amino, carboxyl,
nitro, cyano, Ci-g alkoxy (e.g. methoxy, ethoxy,
propoxy, isopropoxy, etc.), mono-C;-g alkylamino (e.g.
methylamino, ethylamino, etc.), di-Ci-¢ alkylamino (e.q.
dimethylamino, diethylamino, etc.), Cj-g alkyl-
carbonyloxy (e.g. acetoxy, propionyloxy, etc.) and

halogen (fluorine, chlorine, bromine, iodine),



8
(2) a Cs-g alkenyl group {e.g. vinyl, allyl,
isopropenyl, etc.) optionally having 1 to 3 substituents
selected from hydroxyl, amino, carboxyl, nitro, cyano,
Cy-g alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy,
5 etc.), mono-Ci-g alkylamino (e.g. methylamino, ethyl-
amino, etc.), di-Ci-g¢ alkylamine (e.g. dimethylaminc,
diethylamino, etc.), Ci-g alkyl-carbonyloxy (e.g.
acetoxy, propionyloxy, etc.) and halogen (fluorine,
chlorine, bromine, iodine),

10 (3) a Cy.¢ alkinyl group (e.g. ethinyl, 2-
propinyl, 2-butinyl, etc.) optionally having 1 to 3
substituents selected from hydroxyl, amino, carboxyl,
nitro, cyano, Ci-¢ alkoxy (e.g. methoxy, ethoxy,
propoxy, lisopropoxy, etc.), mono—-Ci-¢ alkylamino (e.q.

15 methylamino, ethylamino, etc.), di-Ci1-¢ alkylamino (e.g.
dimethylamino, diethylamino, etec.), Ci-¢ alkyl-
carbonyloxy (e.g. acetoxy, propionyloxy, etc.) and
halogen (fluorine, chlorine, bromine, iodine),

(4) a Cg-14 aryl group (e.g. phenyl, etc.)

20 optionally having 1 to 5 substituents selected from (a)
a Cj;-g alkyl group (e.g. methyl, ethyl, propyl, iso-
propyl, etc.) opticnally having 1 to 3 substituents
selected from hydroxyl, &@mino, carboxyl, nitro, cyano,
Cy-g alkoxy (e.g. methoxy, ethoxy, pPropoxy, iSopropoxy,

25 etc.), mono-Ci-g alkylamino (e.g. methylamino, ethyl-
amino, etc.), di~Cj.g alkylamino (e.g. dimethylamino,
diethylamino, etc.), Ci-g alkyl-carbonyloxy (e.g.

acetoxy, propiciyloxy, etc.) and halogen (fluorine,

e
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chlorine, bromine, iodine), (b) mono- or di-Cj.g
alkylamino (e.g. methylamino, ethylamino, dimethylamine,
diethylamino, etc.), (c) Ci-¢ alkyl-carbonylamino (e.g.
acetylamino, etc.), (d) hydroxyl, (e) carboxyl, (£)
nitro, (g) cyano, (h) Ci-g alkoxy (e.g. methoxy, ethoxy,
propoxy, isopropoxy, etc.), (i) Ci-¢ alkyl-carbonyloxy
(e.g. acetoxy, propionyloxy, etc.) and {j) halogen
(fluorine, chlorine, bromine, iodine), and
(5) a Cy-1¢ aralkyl group (e.g. benzyl, etc.)
optionally having 1 to 5 substituents selected from (&)
a Cj-¢ alkyl group (e.g. methyl, ethyl, propyl,
isopropyl, etc.) optionally having 1 to 3 substituents
selected from hydroxyl, amino, carboxyl, nitro, cyano,
Ci-g alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxyy
etc.), mono-Cj-g alkylamino (e.g. methylamino, ethyl-
amino, etc.), di-Cj.g alkylamino (e.g. dimethylamino,
diethylamino, etc.), Ci-¢ alkyl-carbonyloxy (e.g.
acetoxy, propionyloxy, &tc.) and halogen (fluorine,
chlorine, bromine, iodine), (b) mono- or di-Cj-g.
alkylamino (e.g. methylamino, ethylamine, dimethylam:iano,
diethylamino, etc.), (c) Ci-¢ alkyl-carbonylamino (e.g.
acetylamino, etc.), (4) hydroxyl, (e) carboxyl, (f)
nitro, (g) cyano, (h) Ci-¢ alkoxy (e.g. methoxy, ethoxy,
propoxy, isopropoxy, etc.), (i) Ci-¢ alkyl-carbonyloxy
(e.g. acetoxy, propionyloxy, etc.) and (j) halocgen
(fluorine, chlorine, bromine, iodine).

The optionally substituted hydrocarbon group

is preferably a C;-g alkyl group (e.g. methyl, ethyl,

2
Z

{

Ly



10
propyl, isopropyl, etc.) optionally having 1 to 3
substituents selected from hydroxyl, amino, carboxyl,
nitro, cyano, C)-g alkoxy (e.g. methoxy, ethoxy,
propoxy, isopropoxy, etc.), mono-Cy-g alkylamino (e.g.

5 methylamino, ethylamino, etc.), di-C;-¢ alkylamino (e.q.
dimethylamino, diethylamino, etc.), Ci-¢g alkyl-
carbonyloxy (e.g. acetoxy, propionyloxy, etc.) and
hulogen (fluorine, chlorine, bromine, iodine).

The Ci-¢ alkyl group, the Cz-g alkenyl group,

10 the Cz-g alkinyl group, the Cg-14 aryl group and the Cy-3¢
aralkyl group as exemplified above for the optionally
substituted hydrocarbon group are those opticnally
having substituents at any available positions, and when
there are two or more substituents, they may be the same

15 or different.

Ri, R2, R3 and R4 are preferably each a
hydrogen atom or a Cj3-4 alkyl group (e.g. methyl, ethyl,
propyl, isopropyl, etc.), and more preferably each a
hydrogen atom or a methyl group because of a stronger

20 antitumor activity.

R5 is preferably a hydrogen atom sr —OR6
(wherein R6 is a hydrogen atom or a Cy-4 alkyl group
such as methyl, ethyl, propyl, isopropyl, etc.), and
more preferably a hydrogen atom, a hydroxyl group or a

25 methoxy group because of a stronger antitumor activity.

Preferably, R7 is an oxygen atom or
=N-0~(CH2)n~X-R8 [wherein X is an oxygen atom or -NYa-
(wherein Y& is a Cj-4 alkyl group such as methyl, ethyl,

R

e

™

LT O

-~
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propyl, isopropyl, etc.), and R8 is a Ci-g4 alkyl group
(e.g. methyl, ethyl, propyl, isopropyl, etc.), a C;-4
alkoxy-Ci-4 alkyl group (e.g. methoxymethyl, methoxy-
ethyl, ethoxymethyl, ethoxyethyl, etc.), and n is an
5 integer of 1 to 4] because of a stronger antitumor
activity.

R% is preferably a hydrogen atom, a Cy-54 alkyl
group (e.g. methyl, ethyl, propyl, isopropyl, etc.), or
the Cz-4 alkenyl group {e.g. vinyl, allyl, isopropenyl,

10 etc.), and more preferably a Ci.s4 alkyl group (e.g.
methyl, etc.) because of a stronger antitumor activity.

Examples of the compound of Formula (I) or
salt thereof having a good therapeutic effect on non-
small cell lung cancer are the following two Compounds

15 a) and B).

Compound A) : A compound of Formula ({(I)
wherein R, R2, R3 and R4 are each a hydrogen atom or a
Ci-4 alkyl group, RS is a hydrogen atom or -OR6a (wherein

Réa is a hydrogen atom or a Cj-.g alkyl group), and

20 [wherein R72 is an oxygen atom or =N-0O-(CHz)p—-O-R8a
(wherein m is an integer of 1 to 4, and RBa is a Cj-g4
alkoxy-Ci-4 alkyl group)] or a salt thereof.

Compound B) : A compound of Formula (I)

wherein Rl, R2, R3 and R4 are each a hydrogen atom or a
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Ci-4 alkyl group, R5 is a hydrogen atom or -OR62 (wherein

R62 is a hydrogen atom or a Cj-4 alkyl group), and

(wherein R%a is a hydrogen atom, a C3-4 alkyl or a Cz-4
alkenyl group) or a salt thereof.

In Compounds A) and B), the Cj;-4 alkyl group
as defined for Rl, R2, R3, R4 and R6 is preferably a
methyl, the Cj-4 alkoxy-Ci-4 alkyl group as defined for
R8a is preferably a methoxymethyl group, and the Cz-4
alkenyl group as defined for R% is preferably a vinyl
group.

The compounds of Formula (I) or salts thereof
contain isomers thereof, but preferably natural-type
because of a stronger antitumor activity.

Preferable compounds of the present invention
are, for example, erythromycin A (Rl, R2, R3 and R4 are
each a hydrogen atom, R5 is a hydroxyl group and -A- is
>C=0 in Formula (I)), erythromycin B (Rl, R2, R3, R4 and
R5 are each a hydrogen atom, and -A- is >C=0 in Formula
(1)), clarithromycin (Rl, R2 and R4 are each a hydrogen
atom, R3 is a methyl group, R3 is a hydroxyl group, and
-A- ig >C=0 in Pormula (I)), roxithromycin (Rl, R2, R3
are R4 are each a hydrogen atom, RS is a hydroxyl group,
and <A- is >=N=QCH,0CH2CHzOCH3 in Formula (I)) and

azithromycin (Rl, RZ, R3 and R4 are each a hydrogen
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atom, R5 is a hydroxyl group, and -A- is

CH3\\~ —
T]
in Formula (I)), and erythromycin A and clarithromycin
are more preferable because of establishing clinically
therapeutic effect on non-small cell lung cancer in the
present invention.

Examples of the pharmaceutically acceptable
salt of the compound of the present invention are salts
with inorganic acids (e.g. hydrochloride, sulfate,
phosphate, diphosphate, hydrobromide, nitrate, etc,) and
salts with organic acids (e.g. acetate, malate, maleate,
fumarate, tartrate, succinate, citrate, butyrate,
methanesulfonate, p-toluenesulfonate, palmitate,
salicylate, lactobionate, stearate, etc.) without,
however, being limited thereby.

The compounds of the present invention or
pharmaceutically acceptable salts thereof can be
prepared, for example, by the methods described in U.S.
Patents Nos. 2,823,203, 4,331,803, 4,349,545 and
4,517,359, Tetrahedron Lett., vol. 34, No. 31, pp. 4913
- 4916 (1993), Journal of Synthetic Organic Chemistry,
vol. 38, No. 4, pp. 395 - 414 (1980) or modifications

thereof.

The compounds of the present invention and

pharmaceutically acceptable salts thereof have the
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therapeutic effect on intractable solid cancers such as
non-small cell lung cancer in humans and other mammals
(e.g. rats, mice, rabbits, dogs, cats, cows, pigs,
etc.), and can be used as their bulks because of low

toxicity, but usually as dosage forms for the treatment

of non-small cell cancer prepared by using pharma-

ceutically acceptable carriers in the same manner as
other antibiotics are prepared. The pharmaceutically
acceptable carriers to be used are appropriately chosen
from excipients (e.g. calcium carbonate, kaolin, sodium
bicarbonate, lactose, starches, crystalline cellulose,
talc, granulated sugar, porous materials, etc.), binders
(e.g. dextrin, gums, a-starch, gelatin, hydroxypropyl-
cellulose, hydroxypropylmethylcellulose, pullulan,
etc.), disintegrators (e.g. carboxymethylcellulose
calcium, croscarmellose sodium, crospovidone, low
substituted hydroxypropylcellulose, starch partially in
the a-form, etc.), lubricants (e.g. magnesium stearate,
calcium stearate, talc, starch, sodium benzcate, etc.),
coloring agents (e.g. tar color, caramel, iron
sesquioxide, titanium oxide, riboflavins, etc.),
corrigents (e.g. sweetening agents, flavoring agents,
etc.), stabilizers (e.g. sodium sulfite, etc.) and
preservatives (e.g. parabens, sorbic acid, etc.).

The pharmaceutical composition of the present
invention contains the compound of Formula (I) or a salt
thereof in the same amount as it is used as an anti-

bacterial agent. Usually, the amount of the compound of
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Formula (I) or a salt thereof is 0.1 to 100 % by weight
based on the total weight of the composition, specific-
ally 20 to 100 % by weight in case of the solid form
such as capsules, tablets, granules, etc., and 5 to 30 %
by weight in case of the liguid form such as injections,
etc. because of stability of the preparations. Examples
of the dosage form are tablets (including sugar-coated
tablets, film-coated tablets, etc.), pills; capsules,
granules, fine granules, powders, syrups, emulsions,
suspensions, injections, etc. These preparations can be
prepared by conventional methods such as the methods
described in Japanese Pharmacopoeia, ete. Specifically,
tablets can be prepared by granulating a homogeneous
mixture of the compound of the present invention with an
excipient, a binder, a disintegrator or other appro-
priate additives, adding a lubricant and the like, and
compressing the mixture for shaping. Alterhatively,
tablets can directly be prepared by compressing the
compound of the present invention as it is or a homo-
geneous mixture of it with an excipient, a binder, a
disintegrator, suitable additives and the like. If
desired, the tablets can contain a coloring agent, a
corrigent and the like. The tablets can be also coated
with an appropriate coating agent. Injection can be
prepared by charging a container with a suitable amount
of a solution, a suspension or an emulsion of a suitable
amount of the compound of the present invention in an

aqueous solvent (e.g. water for injection, physiological
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saline, Ringer's solution, etc.) or in non-agqueous
solvent(e.g. vegetable oils, etc.), or a suitable amount
of the compound of the present invention, and then
sealing the container.

Examples of the carrier for oral compositions
are conventional materials in pharmaceutical prepara-
tions such as starch, mannitol, crystalline cellulose
and sodium carboxymethylcellulose, etc. Examples of
the carrier for injections are distilled water,
physiological saline, glucose solution and transfusion
solutions such as sugar solution, electrolyte soclution,
amino acid solution, albumin, etc., Furthermcre, other
additives usually used in pharmaceutical preparations
can appropriately be also added.

The above-mentioned preparations can appro-
priately contain suitable amounts of other anticancers
(e.g. ifosfmide, mitomycin C, vindesine, cisplatin,
vinblastine, procarbazine, vincristine, adriamycin,
etc.) or antibiotics (e.g. penicillin G, takesulin,
pansporin, amphotericin B, miconazol, sulfamethaxasole,
trimethoprim, josamycin, etc.).

The dose of the pharmaceutical composition of
the present invention depends on the patient's age, body
weight, severity of the disease, administiation route,
administration frequency and the like, but for example,
it is 0.1 to 100 mg/kg, preferably 0.5 to 10 mg/kg per
day of the compound (I) or a salt thereof for an adult

patient with non-small cell lung cancer; and more

-
7
b
i
&

€



10

15

20

17

preferably each 200 mg twice per day for an adult person

weighing 60 kg. The administration route may be oral or

parenteral.

Best Mode for Carrying out the Invention

The present invention is illustrated in more
detail by the following experiments and examples with-

out, however, being limited thereby.

Experiment 1 Antitumor effect on mouse Ehrlich asc¢ites
carcinoma EAC

Mouse Ehrlich ascites carcinoma EAC cells {5 x
106) were subcutanecusly transplanted to ddy mice (.
weeks old). After 7 days, a control group received 0.9
$ ethanol orally every day during the survival time. An
administration group received erythromycin A dissolved
in the same vehicle similarly. ‘For comparison, an
untreated group was also &gégzﬁggfyxéach group consists
of 10 mice. 30 Days after the transplantatiorn, the
survival rate (%) of mice as well as the mean survival

time (MST) were determined, and the results are together

shown in Table 1.

Experiment 2 Antitumor effect on mouse leukemia P388
Mouse leukemia P388 cells (106) were

abdominally transplanted to CDFl mice (7 weeks old).

The administration of erythromycin A was started on the

next day. The test was carried out in the same manner
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as that of Experiment 1, and the results are shown in

Table 1.

Table 1
Antitumor effect on mouse Ehrlich ascites

carcinoma EAC and mouse leukemia P388

Antitumor‘Activity

Dose of ery- EAC (ddy mice) P388 (CDFl mice)
thromycin Survival rate (%) MST Surviwval rate(s%) MST

(mg/kgy 30 days {day) 30 days (day)
1 43* 38.2 57* 36.2
5 63** 42,7 77%* 43.6
10 30% 30.8 33* 36.8

Vehicle- 0 23.6 0 11.9

control

Untreated 0 24.2 0 12.3

As shown in Table 1, in case of the vehicle-
control group, the survival rate after 30 days is 0 %,
and the mean survival time is short (23.6 days). On the
contrary, in case of the erythromycin & (5 mg/kg)
administration ¢roup, the survival rate after 30 days is
63 %, and the mean survival time is long (42.7 days).
Furthermore, in case of the untreated group, the
survival rate after 30 days is 0 %, and the mean
survival time is also short (24.2 days).

It is found from these results that erythro-

mycin A has a prolonged survival effect against EAC-
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and P388-transplanting mice, and an inhibitory effect on

the growth of the cancer cells.

Experiment 3 Clinical effect in patients with primary
multiple non-small cell lufng cancer

A man, 70 years old, 163 cm in high, weighing
55 kg, with primary multiple non-small cell lung cancer
was administered orally with erythromycin A every day,
and there was no recurrence for 5 years after the

therapy.

Experiment 4 Clinical effect in patients with primary
multiple non-small cell lung cancer

Fifty patients, 41 to 82 years old, with III
to IV stages of primary nron-small cell lung cancers
regarded as inoperable (43 patients with non-small cell
lung cancer and 7 patients with small cell lung cancer)
were randomly divided into an clarithromycin (CAM)
administration group, which was orally administered with
200 mg of CAM twice every day, and a non-administration
group. The survival time after the therapy of the
patients of both groups was observed, and a survival
curve was drawn accerding to the method of Kaplan-Maier,
and thereby giving the 50 % survival time. Results are

shown in Table 2.
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Table 2

Comparison of therapeutic effect in patients with non-
small cell lung cancer

~Group case 50 % survival time
CAM administration group 22 930 days
CAM non-administration 21 299 days
group

Comparison of therapeutic effect in patients with small
cell lung cancer

] Group 7 - case 50 % survival time
CAM administration group | 3 246 days
CAM non-administration | 4 251 days
group

As shown in Table 2, in case of the patients
with non-small cell lung cancer, the 50 % survival time
is 930 days in the CAM administration group, contrary to
299 days in the CAM non-administration group. It is

5 established from the results that the survival time of
the CAM administration patients is prolonged much longer
than that of the CAM non-administration patients. On
the other hand, there is confirmed no difference between
both groups in case of the patients with small cell lung

10 cancer. It is found from the faet that CAM has an
excellent therapeutic effect in patients with non-small
lung cell cancer only.

It is also observed that the CAM administra~

tion patients are good in terms of appetite, general
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conditions and the activity of daily living (ADL), show
sluggish progress of disease, and improve the quality of
life (QOL) by administration of CAM. 1In addition, the
safety of a long-term administration of CAM to humans is
already demonstrated (Chemotherapy, vol. 42, pp. 430 -
435 (1994)), and the side effects were not found in the

above clinical experiments.

Example 1 Preparation of Coated tablets

Composition (per coated tablet)

(1) Erythromycin A 20.0 mg
(2) Lactose 80.0 mg
(3) Corn Starch 45.0 mg
(4) Gelatin 3.0 mg
(5) Magnesium stearate 2.0 mg

A mixture of 20.0 mg of erythromycin A, 80.0
mg of lactose and 45.0 mg of corn starch was granulated
using 0.03 ml of 18 % aqueous gelatin solution (contain-
ing 3.0 mg of gelatin), sifted through a 1 mm-mesh
sieve, dried at 40°C, and sifted again. The thus-
obtained granules were mixed with 2.0 mg of magnesium
stearate and compressed. The resulting core tablet was
sugar-coated with an aqueous solution of sucrose,
titanium oxide, talc and gum arabic, and polished with

vellow bees wax to give a coated tablet.
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Example 2 Preparation of Tablet

Composition (per tablet)

(1) Clarithromycin 20.0 mg
(2) Lactose 70.0 mg
5 (3) Corn Starch 50.0 mg
(4) Soluble starch 7.0 mg
(5) Magnesium stearate 3.0 mg

20.0 mg of clarithromycin and an 3.0 mg of
magnesium stearate were granulated using 0.07 ml of 10 %
10 aqueous solution of soluble starch (containing 7.0 mg of
gelatin), dried and mixed with 70.0 mg of lactose and
50.0 mg of corn starch. The mixture was compressed to

give a tablet.

Example 3 Preparation of Injection solution

15 Composition (per ampule)
(1) Erythromycin A 5.0 mg
{2) Lactobionic acid 2.5 mg
(3) Sodium chloride 20.0 mg
(4) Distilled water ad 2 ml.
20 5.0 mg of erythromycin A, 2.5 mg of

lactobionic acid, 20.0 mg of sodium chloride were mixed
to distilled water to a total volume of 2,0 ml. The
solution was filtetred and charged into a 2 ml-ampule
under aseptic conditions. The ampule was sterilized and

25 sealed to obtain an injection solution.
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Industrial Utilizability
The pharmaceutical composition comprising the
compound of Formula (I) or a pharmaceutically acceptable
salt thereof of the present invention has a great effect

against non-small cell lung cancers which have been

(6)]

considered the most difficult tumors to be subjected to
surgical operation and chemotherapy, and is useful as a
practical therapeutic agent of non-small cell lung
cancers. In addition, it can be used safely without

10 side effects which induce serious conditions unlike the

previocusly used anticancer agents.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for the treatment of non-small cell lung cancer in a human
including administering to the human an effective amount of a compound

represented by the formula:

N(CH3)2
CHj
H3C \(
(1)
CH3
0 o CH3
CHz N
CH3
CH3 (Ig E
H3CO CH3

[wherein R" R?, R* and R® are each a hydrogen atom. an optionally
substituted alkyl group or an acyl group, R® is a hydrogen atom or -OR”
(wherein R® is a hydrogen atom, an eptionally substituted alkyl group or an
acyl group, or R* and R® together form >C=0). and

(wherein R’ is an oxygen atom or =N-0-(CH,),-X-R® (wherein n is an integer
of 1 to 8, X is an oxygen atom, a sulphur atom or -NY- (wherein Y is a
hydrogen atom or an optionally substituted hydrocarbon group). and K is an
optionally substituted hydrocarbon group) and R’ is a hvdrogen atom or an
optionally substituted hydrocarbon group)] or a pharmaceutically acceptable

salt thereof.
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2. A method according to Claim 1, wherein the optionally substituted
alkyl group for R', R%. R". R*, and R’ is a C,; alkyl group optionally having 1
to 3 substituents selected from hydroxyl, amino. carboxyl. nitro. cyano, C,
alkoxy, mono-C, ¢ alkylamino, di-C,; alkvlamino. C,; alkvl-carbonyloxy and

halocgen.

3. A method according to Claim 1, wherein the acvl group for R'. R®, R?,
R*. and R’ is a formyl group: or a alkyl-carbonyl group. a C,; alkenyl-carbonyl
group, a Gg,, aryl-carbonyl group or a C, 4 alkyl-sulfonyl group, each of
which may optionally have 1 to 3 substituents selected from halogen,

hydroxyl, C, s alkoxy, amino and cyano.

4. A method according to Claim 1, wherein the optionally substituted
hydrocarbon group for Y, R® and R is
(1) a C,¢ alkyl group optionally having 1 to 3 substituents selected from

hydroxyl. amino, carboxyl, nitro, cyano, C,; alkoxy. mono- C, ; alkylamino,
di-C,¢ alkylamino, C, 4 alkyl-carbonyloxv and halogen.

(2) a C, 4 alkenyl group optionally having 1 to 3 substituents selected
from hydroxyl, amino, carboxyl. nitro, cyane, C, 4 alkoxy, mono- C, 4
alkylamino, di- G, alkylamino, C, alkyl-carbonyloxy and halogen

(3) a G, alkinyl group optionally having 1 to 3 substituents selected
from hydroxyl, amino, carboxyl, nitro, cyano, C, ¢ alkoxy, mono- Cy
alkylamino, di- C; 5 alkylamino, C, ¢ alkyl-carbonloxy and halogen,

(4) a Cg.14 aryl group optionally having 1 to 5 substituents selected from
(a) a C, alkyl group optionally having 1 to 3 substituents selected from
hydroxyl, amino. carboxyl. nitro. mono- C, 4 alkylamino, di- C, 4 alkylamino,
C,¢ alkyl-carbonyloxy and halogen, (b) mono- or di- C, 5 alkylamino. (c) C, 4
alkyl-carbonylamino, (d} hydroxyl, (e) carboxyl, (f) nitro, (g} C,¢ alkoxy, (h)
C,.s alkyl-carbonyloxy and (i) halogen, or

(5) A G;. ¢ aralkyl group optionally having 1 to 5 substituents selected
from (a) a C, 5 alkyl group optionally having 1 to 3 substituents selected from
hydroxyl, amino, carboxyl, nitro, mono- G4 alkylamino. di- C,; alkylamino,
C, alkyl-carbonloxy and halogen, (b) mono- or di-C, ; alkylamino, (c) C, 4
alkyl-carbenylamino, (d) hydroxyl, (e) carboxyl, (f) nitro. (g) C, alkoxy, (h)
C,.s alkyl-carbonyloxy and (i) halogen.
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5. The method according to Claim 1, wherein the optionally substituted
hydrocarbon group for ¥, R®, and R? is a C,; alkyl group optionally having 1
to 3 substituents selected from hydroxyl, amino, carboxyl, nitro, cyano, C, 4
alkoxy, mono- C, ¢ alkylamino, di- C, ¢ alkylamino, C, ¢ alkyl-carbonyloxy and

halogen.

8 The method according to Claim 1, wherein R', R?, R’ and R" are each

U,

a hydrogen atom or a G, alkyl group.

7. A method according to Claim 1, wherein R’ is a hydrogen atom, a

hydroxyl group or a methoxy group.

8. A method according to Claim 1, wherein R’ is an oxygen atom or =N-
0-(CH,),-X-R® (wherein X is an oxygen atom or -NY’-(wherein Y* is a C,_,
alkyl group), and R®is a C,, alkyl group ora C,_, alkoxy- C,, alkyl group,

and n is an integer of 1 to 4.

g. A method according to Claim 1, wherein R’ is a hydrogen atom. a C,,

alkyl group or a C, 4 alkenyl group.

10. A method according to Claim 1, wherein R'. R*. R’ and R’ are each a
hydrogen atom or a G,_, alkyl group, R’ is a hydrogen atom or -OR* (wherein

R* is a hydrogen atom or a C,, alkyl group), and

[wherein R™ is an oxygen atom or =N-0O-(CH,),,-O-R™ (wherein m is an
integer of 1 to 4, R* is a C,, alkoxy- C,., alkyl group}].
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11. A method according to Claim 1, wherein R', R?, R* and R* are each a
hydrogen atom or a C,_, alkyl group, R® is a hydrogen atom or -OR® (wherein
R"is a hydrogen atom or a C, , alkyl group), and

RY%a

\N‘“
( is !/

fwherein R™ is a hydrogen atom, a G, alkyl group or a C,, alkenyl group).

12. A method according to any one of Claims 1 to 11, wherein
erythromycin A is coadministered in an effective amount.

13. A method according to any one of Claims 1 to 11, wherein

ervthromycin B is as an effective ingredient.

14. A method according to any one of Claims 1 to 11 wherein
clarithromycin is coadministered in an effective amount.

15. A method according to any one of Claims 1 to 11 wherein

roxithromyecin is coadministered in an effective amount.

16. A method according to any one of Claims 1 to 11 wherein
azithromycin is coadministered in an effective amount.




ABSTRACT
14- or 15-membered-ring macrolide compounds
such as clarithromycin, erythromycin B, etc. have a
potent antitumor effect on non-small cell lung cancers
which are considered the most difficult tumors to be be
5 subjected to surgical operation and chemotherapy, and

are useful as a practical therapeutic agent of non-small

cell lung cancer.
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