DESCRIPTION INTESTINAL POLYP INHIBITOR TECHNICAL FIELD
The present invention relates to an intestinal polyp suppressor
BACKGROUND ART Intestinal polyps are protruding lesions of the
intestinal epithelium, occurring chronically in the intestines. The number of

polyps ranges widely from 1 %gggﬁéﬂ%i depending on the underlying

condition. Pathologically sp de a variety of lesions ranging
from benign neoplﬁt}%l@%%ﬁo%@w Qﬁg&l@é&'&c_ lesions, including
hyperplastic lesions, dysplastic lesions, adenomas and adenocarcinomas.
Particular worrisome from,g,glinicalperspegtive is the fact that when a
lesion exceeds 1.5 cm in SizeTitmay turmmmaiignant, eventually becoming
the hase,of a.calonie uoge Conseauenty, intestinal palis aie. renoved
endoscopically by polypectomy or the like using a colonoscope. Howev Ip
CQRIC surgery using a colonoscope is time-consuming and
burdensome for the patient, and cannot generally be called an entirely
satisfactory treatment. MokgQves;Ratignts, with familial adenomatous
polyposis (FAP) or adenomatous polyposiscoli (APC), a high-risk group
for ealoncansen, commenly suffer, from-109 g more {nfestingt pojyps, and
these polyps can become cancerous. Consequently, such patients may
inthaveine cheise bubto urdergedatel calonestonies. while still yewag in
order to prevent intestinal cancer. At present the only known treatment
indesiniestinal polyps is:thesendoscepic sy gerrdiscussed abeve,-apd Nox o
drugs are known that are aimed at suppression. That is, no drugs are
10 tknowmfer dreatmentidng/on prevention {suppressior ofageurtence).
Research has just begun on such drugs. There is demand in the art for a
Patdrugdhatwould bepeffective inlinhibiting thelaceurtence-efsush intestinals
polyps.  The inventors have long dedicated themselves to research
rargimey dbprovidingieffectiwedirag compbaents: dnithe pradess=nfithis
research, we discovered previously that a series of carboxylic acid amide
neogompoundsiaeiyseful asantizimflapnmatoey giugstaind daleiuom s,
antagonists, and perfected an invention based on this finding (Japanese
dyspatent Apphcation laid-apen e 5614, 51499 Wedaterdissovered that
another group of carboxylic acid amide compounds with a similar
Parfrdmenwdik Have éxcalient Higid-loweling ability Ried aregséfukinithet he
prevention and treatment of hyperlipidemia, and perfected an invention
fackaddtRén tHis finding{Patsht #2584936 LSpecifications) 2@eidlsoay
discovered within this group of compounds a new compound that acts on
CUrgyidy HioRTHexcEfion did 1 eheaiveifod reBtind AEphIRtS, ango lonic

35U

tumor. Conseguently, intestinal polyps are removed
endoscopically by polypectemy or the like using a
colohoscope. However, endoscopic surgery using a
colonoscope is time_cqnsuming and burdensome for the.
patient, and cannot genérally be called an entirely
satisfactory treatment. Moreover, patients with familial
adenomatous polyposis (FAP) or adenomatous polyposis coli
(APC), a high-risk group for ceclon cancer, commonly

suffer from 100 or more intestinal polyps, and these
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perfected an invention based on this finding (Japanese Patent Application
Laid-open No. H10-265387). In addition, we discovered that this
compound which is useful as a nephritis treatment agent also has a
separate effect of lowering neutral lipids (triglycerides, TG), total

ghglesterol and the like, in the liver, and is useful as an agent for
poplr.g[\l/%nt(?a r?él :% freating fatty iver (Japanese PAteAt Efplic%ﬁli‘&ﬂ_ L%Ei‘c'?-b‘f)_‘éﬁs
naorH1d: 302118): DISGLOSURE OF THE INVENTION - lLis an object

of the present invention to provide a corﬁgoun at is usét
whIURPressing intest Iplgly&deor% specifically, the present invention
provides a mé%icin (drug) capable ‘Of preventifig néggé’é:ulr?eanlcecgpcer'

intestipalpalvasartesing fheir progiess.and providing.a thefapeutic. |
n od of

effect. It'is another object of the present invention to provide a me

poSUpRressing intestinal po -cusg'@%@ﬁfgeati%%ﬁgéy&é%égésofaw o
t for

comprising this compound. The inventors in this case discovere

arthedirstime as,a resyltof fyrther;resqarch %;Eggz%ég;@‘eﬁi”g these s,

objects that specific previously-developed carboxylic acid amide

noC%Q@%”%@%%‘vmetm%yﬁm%mgmy %‘ﬁ(‘:ﬁ%@?‘){:‘%"‘@ ion
nal-p

cyanophenyl)benzamide in particular, have an intes olyp

(sSppRIessingeffect that meats the aforementioned jobject, The Béeﬁ%ﬁvton
S

invention was perfected as a result of further research based on thi

sulindingugs . Therpeesent inventian grovides,an intestingl. pgly@ﬁ}@)p{@%ﬁprs
described in Items 1 and 2 below, methods for suppressing the intestinal

wopolypisteseiiied in lems:3 angh 4pand the use.of.a carhaoxylic acid amide
compound for the manufacture of an intestinal polyp suppressor or as an
inintestinak polypisgppressor as described in Items 5 to 8. Item 1.An
intestinal polyp suppressor, containing an effective amount of a carboxylic
acidiamidercompound tepresaniad bydhe fellowing Geneealkormula: X
(5-NHCO NC '
research aimed at providing effective drug components.
In the process of this research, we discovered previocusly
that a series of carboxylic acid amide compounds are
useful as anti-inflammatory drugs and calcium antagonists,
and perfected an invention based on this finding
{(Japanese Patent Application Laid-open No. 561-151199) .
We later discovered that another group of carboxylic acid
amide compounds with a similar framework have excellent
lipid-lowering ability and are useful in the prevention
and treatment of hyperlipidemia, and perfected an
invention based on this finding (Patent #2584336,
Specifications). We also discovered within this group of

compounds a new compound that acts on urinary protein

excretion and 1is effective for treating nephritis, and
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9 Fi2-p(oR)2 (wherein R is a lower alkyl group and X is a halogen)
together with pharmaceutically acceptable carriers. Item 2.An
intestinal polyp suppressor according to Item 1, wherein the carboxylic
acid amide compound is 4-diethoxyphosphinoylmethyl-N-(4-bromo-2-

o B hASTect of MBRUE)Bolyps T palionts i FRECTRAI AUSRE- Batons
P briG STt GRS DaUENS o SR Hrhountora
<D0 S0 s sompou secono g hem o metod
usSeoxyphosphingyimethyiN-(4-brome-2- cyapophenylibenzamide. are
efféct of lowering neutral lipids (triglycerides, TG),
total cholestercl and the like, in the liver, and is
useful as an agent for preventing and treating fatty
liver (Japanese Patent Application Laid-open No. H1l~

302178) .

DISCLOSURE OF THE INVENTION

It is an cbiject of the present invention to provide
a compound that 1is useful for suppressing intestinal
polyps. More specifically, the present invention
provides a medicine (drug) capable of preventing the
occurrence of intestinal polyps, arresting their progress,
and providing a therapeutic effect. It is another cbject
of the present invention to provide a method of
suppressing intestinal polyps using an intestinal polyp
suppressor comprising this compound.

The inventors in this case discovered for the first
time as a result of further research aimed at achieving
these objects that specific pxeviouslywdeveloped
carboxylic acid amide compounds, and 4-
diethoxyphosphinoylimethyl-~N- (4-bromo-2~
cyanophenylibenzamide in particular, have an intestinal—

polyp suppressing effect that meets the aforementioned
3



Item 5.Use of a carboxylic acid amide compound according to Item 1 for
the manufacture of an intestinal polyp suppressor. Iltem 6.Use of
4-diethoxyphosphinoylmethyl-N-(4- bromo-2-cyanophenyl)benzamide for
the manufacture of an intestinal polyp suppressor. Iltem 7.Use of the

intestinal polyp suppressor according to 1 for suppressing intestinal
b Sins. T lierk BUSE bf &SRt BhCLARITE MSEN.(B° = Lesule
o £210M-2-0yanophenyibenzamide for, suppressing intestinal polyps.

Theé inteStinal polyp suppressor of the presethlnven%on provides excellent

intestinal polyp-suppressing effects. That js, this suppressor prevents the
oCoHT e LGN S (orE TSNS eBot Hrea st hsred o

su%%tir%nstg With i&%%sl\ct/:{‘%‘kﬁ%'y%%98%'916‘%‘9%‘ Es%gﬁgeve.'%%ﬂods for

estlnaff)glyps. oreover. it can mnibit the progress of existin

sullfsiel pebpRETG LI RoTR AT oI RRL e Sllech e Rdm eI

e
patients ntestinal polyps. The intestinal polyp suppressor of the
4, PISSENL [veptian Ig-also desrah ﬂscagéli%bg%ﬁ%e 'é%ﬁ%é‘&?c?”%%
side effects. BRIEF DESCRIPTION OF THE DRAWIN
the manufacture of an intestinal polyp suppressor or as
an intestinal polyp suppressor as described in Items 5 to
8.
ITtem 1. An intestinal polyp suppressor, containing

an effective amount c¢f a carboxylic acid amide compound

represented by the folleowing General Formula:

X o
o0~ CHP(0R,

(wherein R is a lower alkyl group and X is a halogen)
together with pharmaceutically acceptable carriers.

Item 2. An intestinal polyp suppressor according
to Item 1, wherein the carboxylic acid amide compound is
4-diethoxyphosphinoylmethyl-N-(4-bromo-2~
cyanophenyl)bénzamide.

Ttem 3. A method for suppressing the occurrence

and progress of intestinal polyps in ﬁatients with

intestinal polyps, patients at high risk of intestinal
4



Figure 1 shows the results of the intestinal polyp suppression test

described in Example 2. BEST MODE FOR CARRYING OUT THE

INVENTION In the intestinal polyp suppressor of the present

invention, the carboxylic acid amide compound, that is the active

component, is the compound re resent(??i b(¥ Gcergral Formula (1) above
un

PO W C SIS0t b nietfhied ¢ "pEBWIEE Y In the

formula, the lower alkyl group represented by R may be a strajght-chain or
O A ATk S b WA T 10 B EATboIT MoTRE T imles Fretde

methyl, ethyl, n-propyl, jsopropyl, n-butyl, isobutyl, tert-butyl, npentyl and
e G S DETRE, THe PR A e e b ReT BY S Ry e

fluorine, chlorine, bromine or iodine. Of the carboxylic acid amide

It-%Icr)lmlpbunds represented by General Formula (1) above, 4-

diethoxyphosphinpylmethyl- %4-bromo-2-c anophenyl)benzamide is
k- g s s e e e g
Japanese Patent Application

cafigusloped byhs inventars in s case (see,
falcffgpen o 561151 39, ﬁaﬁanese atent No. 2584336 and Japanese
. Patent Applications Laid-apen.N@s. 100-26538 and H11-302178), and
l_. oty = D=
dl%%g}ﬁ%)éy anu tncur}galf%ﬁoﬁ%%et ods degc?r{%%dén these documents. More

cygggr%ig%%zltk_y igigqﬁg#@@yfactured by reacting a carboxylic acid halide

suc oxy-phosphinoylmethyl-benzchloride with

4brqma:-cyanophenylamine. The defails of this reaction are deseribed in

the documents listed above, and the descriptions of these documents are

acdieQIRYrated,iniq the present specificalions -« Neneef the doguments , ;
listed above describe that this Compound (1) is effective at suppressing

polgstingl pelyps.in the past, no association was known between an
intestinal polyp suppression effect and the pharmacological effects

desgriked in thesg docyments; SHeM as FaICHNB RGOS idijawaring

and effects against urinary protein excretion. Compound (1) has

bréxeetent intestinal pelypsuppsassirg etfectsnandharareavenhias the highly

desirable property of having no serious side effects. Itisa

integuirementibatibednigstinalpolyp suppressor of the present invention
contain Compound (1) as an effective component, and normally it is

prepared irf a varieheolformutations gsingribe cogipapineiipgetbes auith
pharmaceutically acceptable carriers commonly used in the art according
acdoihd methaed of administgationssing intestinal polyps.

Item 8. Use of 4-diethoxyphosphinoylmethyl-N-(4-
bromo-2-cyanophenyl)benzamide for suppressing intestinal
polyps.

The intestinal polyp suppressor of the present
invention provides excellent intestinal polyp-suppressing
effects. That is, this suppressor prevents the
occurrence of intestinal polyps (preventative effect)
when administered to patients with intestinal polyps or

people at high risk of developing intestinal polyps.

Moreover, it can inhibit the progress of existing
5



Examples of pharmaceutically acceptable carriers include various diluents
and solvents, fillers, extenders, binders, suspension agents, disintegrants,
surfactants, lubricants, excipients, humectants and the like that are
commonly used in the art. One of these may be used alone, or two or

intBE MY oLi Lin gomhipatign.agearding 1o fhe far %ﬂté%b%'%‘%ect

prepared. more solubilizers, buffers, preservatl es, colorants,

| whé}ﬁrgjﬁﬁ\%%{@}{ rl”é%? Qr, ﬂ}?s l%(fetﬂ dga'@ '}?HEQ/SL&%%'P Slggsss 'ary

armaceutlc art may also be added tO € preparation as ne

Thel GIUTHAYION %&W%@E'&Q%Ht o3 the mediging of the present ,

Invention are not particularly limited and can be determined appropriately.
s DAMPISOf farpnlations ndlds tahlets, capsyles, rapyles. pils, syups,
liquids, emulsions, suspensions and other orally administered forms as

51 duellasjniections (subcutaneous, intravenous, intramuscular,
intraperitoneal, etc.) and other parenterally administered forms. The orally

administered ngarm@ﬁq@@l @gllw}{@%@j@@i@@ and other

parenterally a rms can be adminis ravenously either

alorgqgﬁ%cqmgq@%gn with cammeply Qﬁ@dﬂﬁgeﬂ%@ﬁﬁ%ﬁ ASolyp

glucose, amino acids and the like, or can be administered alone either

su;ﬂﬁ¥@@‘é‘§8ﬁ'§@¥s§9%£@fﬁ%‘éhf arintsaperitopeally.  The medicine of
the present invention is prepared by methods ordinarily used in the art of

such prepargtionsysingophanmacetticaltacceptableeasriersyin the case
of an orally administéred form such as tablets, capsules, granules, pills or
thedikethe medicineicambe prapared by osdipary methods using exeipie
ts such as sucrose, lactose, glucose, starch and mannitol; binders such as
inveHHR.cAUM Brabie aSerbiel] fragacanth amethyl eelijeseandthat is
polyvinylpyrrolidone; disintegrators such as starch, carboxymethyl
thecellttose-ordtsmgaleivm-salt; mictoerystaliioe nelltese-andpokyethylene
glycol; lubricants such as talc, magnesium stearate, calcium stearate and
Gersilical, ahdrhumectdits suichwas sgdium laurateyglycerel anchéhe ikes
An injection, liquid, emulsion, suspension or syrup can be prepared by
caldrelihaty ongibeasiusihg ‘astmeloessary such solvents as ethyl alcohol,
isopropyl alcohol, propylene glycol, 1,3-butylene glycol, polyethylene
glycdal andeseSameidead oih forldissoiviag thelactivegomppmemstented by
surfactants such as sorbitan fatty acid ester, polyoxyethylene sorbitan
R miattylagichester, polyuxyesthyienecfatth aeid-astdr; Hiyeliogenatyd casonpil
polyoxyethylene ether and lecithin; suspending agents such as sodium
witgarbokyméthyiacaalbsa teethyl cEligsel &pd gthé s | unssesydomsdurid. .
and tragacanth, gum arabic and the like; and preservatives such as
n-pPEARbkyberFRRTasd bstets Hherzhikohfii Ehibtidel 8sibitantatid salts
and the like. The amount of an active component compound to be
pengohtaiied i e medidieBPtheteséhtdndentn car be Balkedsn atom
appropriately from a wide ra 1ge Usually, it may be selected from the

repiRH Shis it ColsituR® {078 Witk of the Préparatighomine or

iodine.

Of the carboxylic acid amide compounds represented
by General Formula (1) above, 4-
di@thoxyphosphinoylmethyl—N—(4—bromo"2m
cyanophenyl)benzamride is preferred for its superior

effects.



The administered amount of the medicine of the present invention may be
determined at will depending on the formulation, administration route, age
and weight of the patient, severity of the condition and the like, without
any patrticular limitations. In the case of an orally administered form, the
amenilehihe actlye camponent contpinestly ash lorpujalign is usualy
set so that about 0.05 to 80 mg or preferably about 0.1 to 50 mg per 1 kg
invhAaduitbady weight is.admipistered.per day, byt this, can be jnereased or

decreased appropriately as necessary. In the case of a parenterally

L.a i2Aministered fosm; thesdasage may he.determined appropritely $9:2.10,

be consistent with the administered amount of the orally administered

Japi@i®se phheintestinal polvp:suppressel-of the, pigsent inventer san
inhibit the occurrence and progress of colon polyps when administered to
andpatients suffering framy intestingl pRkpsand-pReQRie At Nighdisk9f o qs
developing intestinal polyps, including typically familial adenomatous
de sROlypesis (RAP) patients anddLheis relatives fas, example. Jn particularg ,
because cancers are likely to originate from colon polyps larger than 1.5
be emnthesintestinal pelyp supprassok obthegresentinventioncan: be applied
effectively not only to FAP patients, who are in a high risk group for colon
as @antes:butevesHopatients, with sponadic: celen pelRsdf thedpolyps are
large, as well as to people with a family history of colon cancer (FAP
broearfiers)y a ncbhe presant invention provdesi a method farssuppiessing:
intestinal polyps comprising administering an amount of compound (1)
aresufficient toesuppress ntestinahpolyps 1a andatestinalpolympatient, a
patient in a high-risk group for intestinal polyps or a patient in a high-risk
desgrouptforoelonicantese dMoreevers thepresentinventiaredlsbnto the
encompasses the use of Compound (1) for the manufacture an intestinal
pregeiyp stpprassor;andthe use of the intestinal polyp suppressor of the
present invention for suppressing intestinal polyps. Examples To
betiérrexpidin the presapniivention sExamplectis gives below ddat
prescriptive example of the intestinal polyp suppressor of the present
thijpveatew  Ekample 13 (Bitrepatatiorrdf Palilersess iTablést@oonal
tablets) each containing 250 mg of the active component compound
POl ARfiethoxPpHosphiRdyimethyl-RE4-DEGMB 2By atfophERylBeisimigen an
(hereunder "Compound A") were prepared according to the following

intﬁﬁﬁ&ﬂﬂkﬁ?@ﬂﬂﬁbdﬁgﬁ@ﬁ%%ﬁﬁﬂﬁ)effeCt and the

pharmacolegical effects described in these documents,
such as calcium antagonism, lipid lowering, -and effects
against urinary protein excretion.

Compound (1) has excellent intestinal polyp
suppressin§ effects, and moreover has the highly
desirable property of having no serious side effects.

It ié a requirement that the intestinal polyp
suppresscor of the present invention contain Compound (1)
as an effective component, and normally it is prepared in

a variety of formulations using the compound together
7



Compound A 250 Lactose(per Japanese Pharmacopoeia) 33.3 Corn
starch(per Japanese Pharmacopoeia) 16.4 Carboxymethyl cellulose
calcium (per Japanese Pharmacopoeia) 12.8 Methyl cellulose(per
Japanese Pharmacopoeia) 6.0 Magnesium stearate(per Japanese

witPhyMaeeReeid) i cally acceptable carriers commonly used
in the art according to the method of administration.

Examples of pharmaceutically acceptable carriers
include various diluents and solvents, fillers, extenders,
binders, suspension agents, disintegrants, surfactants,
lubricants, excipients, humectants and the like that are
commonly used in the art. One of these may be used alone,
or Lwo or more may be used in combination according to
the formulation being prepared. One or more solubilizers,
buffers, preservatives, colorants, perfumes, flavorings
or the like thaf are commonly used in the pharmaceutical
art may also be added to the preparation as necessary.

The formulaticn and administration route of the
medicine of the present invention are not particularly
limited and can be determined appropriately. Examples of
formulations include tablets, capsules, granules, pills,
syrups, liquids, emulsions, suspensions and other orally
administered forms as well as injections {subcutaneous,
intravenous, intramuscular, intraperitoneal, etc.) and
other parenterally administered forms. The orally
administered forms are administered orally. The
injections and other parenterally administered forms can
be administered intravenously either alone or in
combination with commonly used replenishers such as

glucose, aminoc acids and the like, or can be administered



1.5 Total 320 The Compound A, lactose, corn starch and
carboxymethyl cellulose calcium were thoroughly mixed according to this
formulation, and the mixture was granulated with an aqueous methyl
cellulose solution, passed through a #24 mesh, mixed with magnesium

alotieatate apd pressedinto.tablsts. (2) Rigparatign f Capsyles  Hard

gelatin capsules (1000 capsules) each containing 250 mg of Compound A
intWekeRrepared ageording to the following formulation. ComponentAmount
(g) Compound A250 Crystal cellulose (per Japanese Pharmacopoeia)30

Cornstarghtner Japanese,Bharmaconoeia)ld ialc (perJapansse 4 by

Pharmacopoeia)2
methods ordinarily used in the art of such preparations

using pharmaceutically acceptable carriers. In the case
of an orally administered form such as tablets, capsules,
granules, pills or the like, the mediciﬁe can be prepared
by ordinary methods using excipients such as sucrose,
lactose, glucose, starch and mannitol; binders such as
syrup, gum arabic, sorbitcl, tragacanth, methyl cellulose
and polyvinylpyrrolidone; disintegrators such as starch,
carboxymethyl cellulcse or its calcium salt,
microcrystalliine cellulose and polyethylene glycol;
lubricants such as talc, magnesium stearate, calcium
stearate and silica; and humectants such as sodium

laurate, glycercl and the like.

An injection, liquid, emulsion, suspension or syrup
can be prepared by ordinary methods using as necessary
such solvents as ethyl alcohol, isopropyl alcohol,
prop?lene glycol, 1,3-butylene glycol, polyethylene
glycol and sesame seed oil for dissolving the active
component; surfactants such as sorbitan fatty acid ester,
polyoxyethylene sorbitan fatty acid ester,
polyoxyethylene fatty acid ester, hydrogenated castor oil
polyoxyethylene ether and lecithin; suspending agents

such as sodium carboxymethyl cellulose, methyl cellulose
9



Magnesium stearate (per Japanese Pharmacopoeia)l Total300 The
various components were finely powdered and thoroughly mixed so as to
obtain a uniform mixture according to this formulation, and then packed
into oral-administration gelatin capsules of the desired dimensions to

amotgei@e%apégi%@5%@985%50%1%6%'%Sragagg% Yles O&%?Q% o

containing 500 mg of Compound A per gram were prepafed accordi

andherfallawipg formulation. GompenentAmount (9). Compound AS00 Corn
& (per Jap

Starch (per Japanese Pharmacopoela)250 Lactos anese

aciBhamacopoeia)10q 9%%%&?'%0&%9@598@%@%?&%%&%%0&*)% 100
Carboxymethyl cellulose calcium (per Japanese P armacopoelaf
anaHyéroxypropyl cellulose (per Japanese Pharmacopoeia) 10 Total1000

The amcunt of an active component compound to be
contained in the medicine of the present invention can be
selected appropriately from a wide range. Usually, it
may be selected from the range at which it constitutes 1
to 70 wt% of the preparation.

The administered amount of the medicine of the
present invention may be determined at will depending on
the formulation, administration route, age and weight of
the'patient, severity of the condition and the like,
without any particular limitations. In the case of an
orally administered form, the amount of the active
component contained in each formqlation is usually set so
.that about 0.05 to 80 mg or preferably about 0.1 to 50 mg
per 1 kg of adult body weight is administered per day,
but this can be increased or decreased appropriately as
necessary. In the case of a parenterally administered
form, the dosage may be deﬁermined appropriately so as to
be consistent with the administered amount of the orally
administered.form.

The intestinal polyp suppressor of the present
invention can inhibit the occcurrence and progress of

colon polyps when administered to patients suffering from
10



The Compound A, corn starch, lactose, crystal cellulose and
carboxymethyl cellulose calcium were mixed according to this
formulation, and an aqueous hydroxypropy! cellulose solution was added
and kneaded into the mixture, which was then granulated in an extrusion

i nitanylator and,dried for 2 hours at S0C E?-gﬁ?tnaé%ﬂ@ﬁ targey, %ae%fﬁ%%m

An example of a pharmacological test per on the active co

1 niGompopnd of 4h '@t,esﬂﬁ@lnp&mul PR f.the present {nvention is

given below as Example 2. [Example e intestinal

ac<RolyprsupRressing. effects ofthe )agig%f&%%owa coppound of the, . ¢

present invention were investigated as follows. (1) Experimental Animals

forTRE&Experimental animals were malg Min, mice of a familial adenomatous

polyposis model (Apc (Adenomatous polyposis coli) gene deficient mice,

to CREBL/GARCMING, Jacksan Laboratory, Bar Harhor, ME)s These mice

were purchased at age 5 weeks, and acclimatized for 2 weeks to

i ntiaboratery condions (264 26 shymidity3R%0,,12 Bapks lighyd2 hoyrs dark

cycle, free access to feed and water) before being used in the tests. The

be fepd WMas{AINTEA" basic,feedd{Claa Japan)rap WWild-type L57BL/6d o

mice (from the same source) were subjected to the same test as a control.
in @) Exparimental Megdiginecr colon cancer, but even to
patients with sporadic colon polyps 1f the polyps are
large, as well as to péople with a family history of
cclon cancer (FAP carriers).

The preseht invention provides a method for
suppressing intestinal polyps comprising administering an
amount of compound (1) sufficient to suppress intestinal
polyps to an intestinal polyp patient, a patient in a
high-risk group for intestinal polyps or a patient in a
high-risk group for colon cancer.

Moreover, the present invention also encompasses the
use of Compound {1) for the manufacture an intestinal
polyp suppreésor, and the use of the intestinal polyp
suppressor of thé present invention for suppressing
intestinal polyps.

Examples
To better explain the present inventibn, Example 1

is given below as a prescriptive example of the

intestinal polyp suppressor of the present invention.
1k



Compound A was used as the experimental medicine. The compound was
mixed to a specific concentration (400 ppm or 800 ppm) with the AIN-76A
basic feed for use in the tests. (3) Experimental Methods Feed
comprising a specific amount of the experimental medicine mixed to a
[Es?Qx‘ﬁfsi_fLiB concentration with basic feed (AIN-76A) was administered to the
experimental group mice (2 groups of 10 mice) and comparison group

(1 )mic%,&lgg%gfo}lo g]gc%)a {él,g weeks from age 7 weeks to age 20

ath was confirmed during the
experiment, howeyer, administratio s naturally discontinued.
group of 10 migg receivingh{)ga%slg? feée%\%(%\lﬁ%g?gvﬁth%%t g;bje?p%ri%f:\n%ge
acitedcine addecifor e gamedenath oL ime.ups et as o) propp
(experimental drug non-administration group¥. r}ljtestln o?yp Ssay
(4 Isnueeks afterthe star of the. experiment the mige in. all groups -
(excluding t%?)%e which P\Qa(j died) were eutﬁ'manize(f,1 (:%% angi%ﬁté)s?ilﬁgfjp&y
we BSSY Was:perfarmed ag follows. 1.3 misq died ip the 98[1&8'&?%;? and
2 in the experimental group receiving feed mixed with 400 ppm of the
cor@Pgrmental medicine, with death being due to bleeding f@m@g@p%@ all
Cases. The intestinés were removed from the mice in-ali-groups,
conplaggehinzphosphate buffer containing 10% formalin, and then separated
into four parts: (1) the colon, (2) the proximal part of the small intestine
Lad@abeut 4 gelong heginning @t thespylerus) {3) the central part of he gmall
intestine (the center of the remaining half of the small intestine) and (4)
Coithe distalpart pkthesmalh intestines(the distal pagtof the remaining;half of
the small intestine)Each part was opened longitudinally, and fixed flat
Caietweer sheetscof filter paperimiphosphaiesbuffercontaining 10%
formalin.

Pharmacopoeia) 12.8
Methyl cellulose (per Japanese Pharmacopceia) 6.0
Magnesium stearate (per Japanese Pharmacopoeia) 1.5
Total™ 320

The Compound A, lactose, corn starch and
carboxymethyl cellulose calcium were thoroughly mi#ed
according to this formulation, and the mixture was
‘granulated with an agueous methyl cellulose solution,
passed through a #24 mesh, mixed with magnesium Sgearate
and pressed into tablets.

(2) Preparation of Capsules

Hard gelatin capsules (1000 capsules) each
containing 250 mg of Compound A were prepared according
to the following formulation.

Component Amount (qg)
12 |




The number and size of polyps and their distribution in the intestines were
counted, measured and evaluated under a stereoscopic microscope.
These methods are described in the literature reference(Watanabe, K. et
al., "Role of the prostaglandin E receptor subtype EP1 in colon
COH%@ﬂgg%nesis", Cancer Re_s., 59, 5093-6 (1999)). (5)Results thg—:‘oresults
are shown in Table 1 and Figure 1. Table 1 shows results for number

cry2f POlyRs.per mause ineach,group (avergge, SE). [Table 1] Dosg (ppm)
olon

Mice Number of polyps/mouse’ Small intestine
Corn starch {per Japanese Pharmacopoeia) 17
Talc (per Japanese Pharmacopoeia) 2
Magnesium stearate (per Japanese Pharmacopoeia) 1
Total 300

The various components were finely powdered and
thoroughly mixed so as to obtain a uniform mixture
according to this formulation, and then packedrinto oral-
administration gelatin capsules of the desired dimensions
to obtalin capsules.

{3) Preparation of Granules

Granules (1000 g) containing 500 mg of Compound A

per gram were prepared according to the following

formulation.

Component Amount {(qg)
Compound A : 500
Cern Starch (per Japanese Pharmaéopoeia) 250
Lactose (per Japanese Pharmacopoeia) 160
Crystal cellulose (per Japanese Pharmacopoeia) 100

Carboxymethyl cellulose calcium (per Japanese
Pharmacopceia) _ 40

Hydroxypropyl cellulose (per Japanese Pharmacopoeia) 10

Total 1000
The Compound A, corn starch, lactose, crystal

cellulose and carboxymethyl cellulose calcium were mixed
' 13



Total Proximal Central Distal 7/10 23.14.2a 37.111.1 60.412.2

according to this formulation, and an agqueous
hydroxypropyl cellulose solution was added and kneaded
into the mixture, which was then granulated in an
extrusion granulator and dried for 2 hours at 50°C to
obtain the target granules.

An example of & pharmacological test performed on the
active compenent compound of the intestinal polyp
suppressor of the present invention is given below as
Example 2.

[Example 2]

The intestinal polyp-suppressing effects of the
active component compound of the present invention were
investigated as follows.

(1) Experimental Animals

The experimental animals were male Min mice of a
familial adenomatous polyposis model (Apc (Adenomatous
polyposis coli} gene deficient mice, CB57BL/6-ApcMin/+,
Jackson Laboratory, Bar Harbor, ME}). These mice were
purchased at age 5 weeks, and acclimatized for 2 weeks to
laboratory conditions (24 % 2°C, humidity 55%, 12 hours
light/12 hours dark cycle, free access to feed and water)
before being used in the tests. The feed was “AIN-T76A"
basic feed (Clea Japan).

Wild-type CET7BL/6J mice (from the same source) were
subijected to the same test as a control.

(2) Experimental Medicine

14



1.00.2 121.726.0 400 8/10 8.51.4 (37)d 16.13.8 (43) 33.06.5 (55) 0.40.2
(38)c 58.010.8 (48)c 800 10/10 5.91.0 (26)d 13.82.6

Compound A was used as the experimental medicine.
The compound was mixed to a specific concentration (400
ppm or 800 ppm) with the AIN-76A basic feed for use in
the tests.

(3) Experimental Methods

Feed comprising a specific amount of the
experimental medicine mixed to a specific concentration
with basic feed (AIN-T76A) was administered to the
experimental group mice (2 groups of 10 mice) and
comparison group mice {1 group of 10 mice) for 13 weeks
from age 7 weeks to age 20 weeks (natural feeding). When
death was confirmed during the experiment, however,
adminisfration was naturally discontinued.

A greoup of 10 mice receiving basic feed (AIN-T76A)
without the experimental medicine added for the same
length of time was set up as a control group
(experimental drug non-administration group)..

(4) Intestinal Polyp Assay

13 weeks after the start of the experiment the mice
in all groups (excluding those which had died) were
euthanized, and an intestinal polyp assay was performed
as follows.

3 mice died in the control group and 2 in the
éxperimental group receiving feed mixed with 400 ppm of
~the experimental medicine, with death being due to

bleeding from pelyps in all cases.
15



(37) 30.55.0 (51)c 0.30.2 (30)' 50.57.8 (42)c The numbers in brackets
in the table indicate percentage of the result for the 0 dose (control) group.
The superscript letters indicate the following: a: Mean SD C:
Significantly different (p<0.05) from results for O dose (control) group

d: Sigaificantly different (psQ.01) from resuts for. Q, doge (control) group.

Figure 1 is a graph showing the association between polyp number-and

grodigmetey; with the.n A poly We%XPSHH’@Q})?! 1@%‘?&) fom Table 1

plotted on the vertical axis and polyp diameter (mm) on t orizontal

forids.iin Figuee 1a Rlack bar indicates resuylts, for the cantro] gy O%I%QGSt

medicine non-administration group), a white bar indicates results for the

co1400 PRI, group (group; given feed mixed with 400-ppm of test medicine),

and a shaded bar indicates results for the 800 ppm group (group given
(abteed mixed with,§09 ppmhefitest mediaine), The fwa asterisks i the figure

indicate the following: *: Significantly different (p<0.05) from control
central part of the small intestine (the center of the
remaining half of the small intestine) and (4) the distal
part of the small intestine (the distal part of the
remaining half of the small intestine). Each part was
opened longitudinaily, and fixed flat between sheets of
filter paper in phosphate buffer containing 10% formalin.

The number and size of polyps and their distribution

irn the intestineé were counted, measured and evaluated
under a sterecscopic microscope. These methods are
described in the literature reference(Watanébe, K. et al.,
“Role of the prostaglandin E receptor subtype EPL in

colon carcinogenesis”, Cancer Res., 59, 5093-6 (1999)).

(5) Results

The results are shown in Table 1 and Figure 1.
Table 1 shows results for number of polyps per mouse

in each group (average * SE).
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group according to Dunnett's multiple comparison test **: Significantly
different (p<0.01) from control group according to Dunnett's multiple
comparison test (6) Discussion From the results shown in Table 1 and
Figure 1, it is clear that the Compound A used as the active component in

Efé%qgrelsjent invention has an excellent polyp suppression effect at a

dosage of either 400 ppm or 800 ppm. More specifically, at both

clno

Dose

(ppm)

Ansages ComRQ ldol% C Hﬁr\&\)’g };ﬁ% Efsfgbt of-dose-dependently-reducing
the number of polyps. In particular, a reduction in the number of polyps of

AmBoals Th FaPaYal Jal

all sizes \ an SFeT d[‘i‘\? t ﬁ;ldIllllillibtl atiorrof Cunlpuun:lI A--This-st StS
I < .

that Compound A not only %Jle%ys the time of polyp onsé;? ]E)?J?also ;g stf%):L

nhibit polyp;groyth By Gagise AE% gene-deficient-mice were used in this

test, the efféfct on the initfatrionrperiod ;%Jf%{de\l/v en DNA damage pccurs)

%i%Wdl‘ noroN t ﬁ? wthcnvahnﬁnq!hw;t,nneﬂmtbqt
CO/VI“IOOU” /%\ ‘r%akg l:gief eéti\;é"égﬁnfg th%e‘(%rio“r"r%lc%b% F;%"O%i&)‘e iod aaﬁn&t%. 0

nnnnnnnnnnn th\ nimbor arne
o3 T

400

o
Uit

\éf ibtUIlgt Rrogress - . iﬁb'Jaf, pressin of large
: po@lps (3 mr?156rfla%ger %gsp%e%é ect o??égfc%friggthe Surhbar 6t po?%'sOilo- 8

closer to tt iginal site arcinogenesis, suggesti Compa
= QFg of g ggestin L f A
is also effgec;tivz at suppr((assisrig the prc g?rigg of tumor, rgéﬁ nancy. L(lléreéq

tha

800

CopyHen cangifat druge-fopeancer preyention; GomppundAdas the——
effect of suppressing tumor enlargemént, and could also be useful as a

therapeutig cganeer drug. ;- ,krom the regults shown jin le 1 and Figure
1, it is considered that th(e Cg)mpound A‘Phas)f the effegt g%%zppress;ir%é%oth

1ICTE1A DPMICARLLETV

the-QCCUNEREE ADd GrowiT ohpaiyps, INDHSTRIZY ThldaEe

The intestinal polyp suppressor of the present invention is use Ul in the

, as well as provi

development of intestinal polyps when administere

pe ugield beeayse.it can prevent, Pﬂec%cwr%&affcigmw?ﬂf? raup.

ThethetgnReudic effects; cCkAIMS i ndicate the following:

a: Mean £ SD

c: Significantly different (p<0.05) from results for

0 dose (coﬁtrol) group

d: Significantly different (p<0.01) from results for

0 dose {(control} group.

Figure 1 is a graph showing the association between

polyp number and diameter, with the number of polyps per

experimeﬁtai mouse from Table 1 plotted on the vertical

axis and polyp diameter {(mm) on the horizontal axis. In

Figure 1, a black bar indicates results for the control

group (test medicine non-administration group), a white

bar indicates results for the 400 ppm group (group given

feed mixed with 400 ppm of test medicine), and a Sﬁaded

bar indicates results for the 800 ppm group (group given
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1.A pharmaceutical composition for reducing or inhibiting the occurrence
and progress of intestinal polyps, containing an effective amount of a
carboxylic acid amide compound represented by the following General
Formula X ,91 \rNHCO NC - CH2-P(OR)2 (wherein R is a lower alkyl

£ c<QfOMR:A04 X IS8 haoenLatony togetherwith phagmaceytically acceptable

carriers. 2. A pharmaceutical composition for reducing or inhibiting the

as tQGeHience andrprogress,of integtinal polyps.acegrding 1o Flaim 1,

wherein the carboxylic'acid amide

compoundisA-giethaxyphogpRingyinethylN(4HRIome: 2 ~onero1

cyanophenyl)benzamide.
group according to Dunnett’s multiple comparison test
**: Significantly different (p<0.01} from control

group according to Dunnett’s multiple comparison test

(6} Discussion

[

From the results shown in Table 1 and Figure 1, it
is clear that the Compound A used as the active component
in the present invention has an excellent polyp
suppression effect at a dosage of either 400 ppm or 860
ppra.

More specifically, at both dosages Compound A can
have the effect of dose-dependently reducing the number
of polyps. In particular,ra reduction in the number of
polyps of all sizes was seen due to administration of
Compound A. This suggests that Compound A not only
delays the time of polyp onset but also acts to inhibit
polyp growth. Because Apc gene deficient mice were used
in this test, the effect on the initiation period (period

when DNA damage occurs) of human tumor onset could not he

.evaluated, but it appears that Compound A may be

effective during the promotion period (period during
which tumors progress). In particular, suppressing the
number of large polyps {3 mm or larger) has the effect of

reducing the number of polyps closer to the original site
18



3. Use of a carboxylic acid amide compound represented by the following
General Formula: C) NHCO-CH2-P(OR)2 (wherein R is a lower alkyl
group and X is a halogen atom) for the manufacture of a medicament for
reducing or inhibiting the occurrence and progress of intestinal polyps.

of LNEURGAAIDD QLI A MGCEI N SRBOINLE A7 ST,

e £ icthoxyphosphinoylmelhylN-(8-hromo-2-cyanophenylbenzamide,
ABSTRACT m‘%e presen%linventig]n% o§v¥f es grrﬁe IdiRe that hadtRE<Y -

1.1 1&ffectphpreventing the aceyrrgnces inhibiting the %rrogxrf%%s&nd treatment

of intestinal polyps that may develop into colon cancer, and reldtes to an

conptestinalnqlup supRresser.containing as, an é&!ﬂ@cg@ opent a

carboxylic acid amide compound represented by the following General

1Rar 'r{ggr] fwberein,R4s &l | # X is a halogen), and in
- parggf%r 4-diethoxyphosphinlo%\?,rsg%ﬁhg(%k? Wi RIS af

Carpj@gz-@yggqphenyl)benzamide.

From the results showﬁ in Table 1 and Figure 1, it
is considered that the Compound A has the effect of
suppressing both the occurrence and growth of polyps.

INDUSTRIAL APPLICABILITY

The intestinal polyp suppresscr of the present
invention is useful in the drug field because it can
prevent the cccurrence and inhibit the development of
intestinal polyps when administered, as well as provide

therapeutic effects,
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CLAIMS

1. A pharmaceutical composition for reducing or
inhibiting the occurrence and progress of intestinal
polyps, containing an effective amcunt of a carboxylic acid

amide compound reprezented by the following General Formula

X
) o
jﬁwwﬁceﬁcwp{m)g
NC
{(wherein R is a lower alkyl group and X is a halogen atom)

tegether with pharmaceutically acceptable carriers.

2. A pharmaceutical composition for reducing or
inhibiting the occurrence and progress of intestinal polyps
according to Claim 1, wherein the carboxylic acid amide
compound is 4-diethoxyphosphinoyimethyl-N- (d-bromo-2-

cyvanophenvylibenzamide.

3. Use of a carboxylic acid amide compound

represented by the following General Formula;
Ak . Y i
NCﬁjMHﬂ'@“‘{m>“'CH2“P{E}F%}g

{(wherein R is a lower alkyl group and X is a halogen atom)
for the manufacture of a medicament for reducing or

inhibiting the occurrence and progress of intestinal

polyps.

4. The use according to Claim 3, wherein the
carboxylic acid amide compound 1s 4-

diethoxyphosphincylmethyl-N- (4-bromo-2-cyancphenyl)benzamide.
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