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

wopolypigeseried in lems:3 and 4band the useof.a carbaxylic 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
acidiarmidercompeund tepresenied bydhe following Ganeralkarmua: X
research aimed at providing effective drug components.
In the process of this research, we discovered previocusly
that a series of carbﬁxylic 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 pfevention
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
2



(5-NHCO NC 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-diethoxyphosphinoylmethy|-N-(4-bromao-2- cyanophenyl)benzamide.
Pl S Aalhor YF SUBE Betitg the GbobiHbed M BroGrede vt S Gina
paROYPS i pguents with intesynal ROIVRS; PAHER!S, kg fisk of ntestinal
addition, we discovered that this compound which is
useful as a nephritis treatment agent also has a separate
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



polyps and patients at high risk of colon cancer, comprising administering
to those patients an effective amount of a carboxylic acid amide
compound according to Item 1. ltem 4.A method according to Item 3, -
wherein a carboxylic acid amide compound is 4-
diethoxyphosphinoylmethyl-N-(4-bromo-2- cyanophenyl)benzamide. Ite
O e of A BN Abic MO8 Som b o) R G001 T e
ofM nu%e}%%rergsanaiﬂt: stglalsg%y suppress Ehnlgﬁrg 6.Use of
4-diét oxyphosp%lnoy mefhy ‘N-(4" bromio- -cyanoﬁfenyl)benzamide for
the ﬁlgufacture ch an intes{inal pol¥% i%%ressor. ltegga gtqise f_the

. resen 1InVernctlion S 4dn in ra 1
intestinal polyp suppressor accorolfng or suppressing intestinal’ - ¥

| . It 8.U f.4-diet h hi thyl-N-(4-
su%?n\.lgg ors ecig crﬁ%gd lrlle gg)e%fs Olspaglcg)ygn%efow( El%%ds for

. me
omo-2-cyanophenyl)benzami suppressing intestirfal po

subpeduestingl nelyn spnressay of e present invantign provides,excelient

estina pglyp-suppressmg effec t is, this suppressor prevents the
4, OSgrence ofntestingl %%J%%%ﬂ%“tg%%eg%ﬁ%yh D, dministered to
patients with intestinal palyps or people at high risk of developing
¢ hINGSHOR: RS MOreQYer; I a1 iNhigit the Rrggress pReXISNG . 4
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 patients with

intestinal polyps, patients at high risk of intestinal
4



intestinal polyps and shrink lesions (therapeutic effect) when administered
to patients with intestinal polyps. The intestinal polyp suppressor of the
present invention is also desirable as a drug because it has no serious
side effects. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1

o Bifits3. BESTMODE FOR CARRVNG DUF THE VERTION I

the intestinal polyp suppressor of the present invention, the carboxylic
COMBET SThINE CRRBOUT THat1S the act Ve CorRaariet R tRE comfpouna’ ®
represented by General Formula (1) abave (this compound is sometimes
(i RCopb ity (T bl 1 FE forrTE e oREF ARG Group
It r(rar?rflsented by R may be a straight-chain or branched-chain alkyl group
With'T to 6 carbon atoms. Examples include methyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, tert-butyl, npentyl and n-hexyl groups and the
PR MGt e b BRSNS Ne AR E T
Ca]ptr)%@nfi%r iog:ig . ami(%f thgocargox Cch{;lscid4§mide compounds
repregentedaby eneral Eormuta (li above, 4- '
. diethoxyphosphinoylmeth -N-(4i\pr QPO-Z- gxangghenyl)benzamide is
NN=1 4= ~
dl%%f%ﬁ\e)@}grs %Pl %&Sg I:llor[ruee etis. 1 Corn?pc‘):}und (1) was previously

ey %ggc?@ggr? ﬁybt e Inventors in this case (see Japanese Patent Application
aid-open No. S61-151199, Japanese Patent No. 2584336 and Japanese

Patent Applications, Laidzopen Nog, H10-265384 and 111:3021,(8),, and

can be manufactured by the methods described in these documents. More

acSPegifically, it caphe manyfactyred by reagting,a carkoxylic agid-halide,

such as 4-diethoxy-phosphinoylmethyl-benzchloride with
po AProMagseyvanophenylamine. The details of this reaction are described in
the documents listed above, and the descriptions of these documents are

incorparated into the.preseqat-sPRGHILANIRN o s MHARR 9 therdaeuments -

listed above describe that this Compound (1) is effective at suppressing

brdéptestnal polvpsh Bhihe)nast AeassocrRlioNtMas kaewnhetwean ap an
intestinal polyp suppression effect and the

intestinal polyp suppressor.

Item 7. Use of the intestinal polyp suppressor
according to 1 for suppressing.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



pharmacological effects described in these documents, such as calcium
antagonism, lipid lowering and effects against urinary protein excretion.
Compound (1) has excellent intestinal polyp suppressing effects, and
moreover has the highly desirable property of having no serious side
in€lEa1 LB eaIETANLIal the Integlinel polypsupmressar afhe
| present invention contain Compound (1) as an effective component, an
ndIPDally itis pronated in g.variety of forpulations ysing.the compaund
v togetﬁrgr V\Jﬁ%ﬁ pharmaceu%?:g&y acceptable carrtlaers corr?moﬁly u@éd in the
Th ATt ARERIiNg 19 the methad of administration . ExamAEs 9 vent 1on
pharmaceutically’acceptable carriers include various diluents and
is sojventg dulers, extenders, bindersy, suspension.agents, disitegrants,
surfactants, lubricants, excipientS, humectants and the like that are
si&ommeplyysed in the art. One of these may be used alone, or two or
more may be used in combination according to the formulation being
prepared. Ongof yporgsolubilizersypusiers resanatives, colorants,
perfumes, flavorings or the fike that are commonly USed in the
pharmagceutical artymay aiso be added o thedyeparation:as, NeCesSAnY,
The formulation and administration route of the medicine of the present
suﬂg%weﬂ@@a&@%@%wait%a@%aﬁp@ determined appropriately.
xamples of formulations include tablets, capsules, granules, pills, syrups,
liquids, egpysionspsuspensionsrantieiheteratlyadmmitistarediforms as
well as injéctions (subcutaneous, intravenous, intramuscular,
intraperitpaealy etos)-anc othes pareniarally adniinistered ferms.chenerally
administered forms are administered orally. The injections and other
inviearentesally-administeredfoims £an beadministergshinirayenously ekher
alone or in combination with commonly used replenishers such as
thegliease;anina@asitsrand the likee ocapbaadmisisterednalonetejther
intramuscularly, subcutaneously or intraperitoneally.
General Formula (1) above (this compound is sometimes

called “Compound (1)” below).

In the formula, the lower alkyl group represented by
R may be a stralght-chain or branched-chain alkyl group
with 1 to 6 carbon atoms. Examples include methyl, ethyl,
n-propyl, isopropyl, n~butyl, isobutyl, tert-butyl, n-
pentyl and nfhexyl groups and the like. The‘halogen atom
represented by X may be fluorine(.chlorine, bromine 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 medicine of the present invention is prepared by 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 medicine can be prepared by

ordingry MEIRCAS YSiPILXCIRIS I5,5ugh, ag SUCrPSE lacigse, glucose,

starch and mannitol; binders such as syrup, gum arabic, sorbitol,

inaé%&%p@@tnmgwgc@%%se@@% pelyvinylpyrrofidene; digintegrators such

as starch, carboxymethyl cellulose or its calcium salt, microcrystalline

La icelinse and palyethylenesglycols jubricantssuich, as tle, magnesium . . 4
stearate, calcium stearate and silica; and humectants such as sodium
Japlaeate, glyeenol and he like. ; on Aninjeetigplifuid, . emulsipns guspension

or syrup can be prepared by ordinary methods using as necessary such
andsalvents@siethyl aleehol disapipyhaleohal prapyiens alyeel, 4 S-hutylene
glycol, polyethylene glycol and sesame seed oil for dissolving the active
de seampenent; surfagianissucheas-sorbitap fattysacid §§§;Q£a@9|349xxeéhﬂsﬂe
sorbitan fatty acid ester, polyoxyethylene fatty acid ester, hydrogenated
be Gastoreipalyexyethylens etherand legithini suspending;agents ssich asy,
sodium carboxymethyl cellulose, methyl cellulose and other celluloses
as cormpetndandiagacantic gur-arapic-and thenlike: and preservatives
such as paraoxybenzoic acid esters, benzalkonium chloride, sorbitan acid
brosgaltsang theolike:ny 1 he wmountiof anaciive €omponent cempeund o
be contained.in the medicine of the present invention can be selected
arecappropriatetyifrom awidelrange: tussially st maydecselecteddrarnthe
range at which it constitutes 1 to 70 wt% of the preparation. The
desadrjristered amothteftheanedieimesofahe piesentjinventiod may:be the
determined at will depending on the formulation, administration route, age
preand weightof the patient, severity of the condition and the like, without
any patrticular limitations. In the case of an orally administered form, the
amiduntofthedtive comiporent tontaptedinaachdermulatien $:asually
set so that about 0.05 to 80 mg or preferably about 0.1 to 50 mg per 1 kg
thist &qurpsdPwéight issadrhirstbisteperdau bt ¢is tag bérinerehsod br
decreased appropriately as necessary. In the case of a parenterally
PO15&%inisté?edtgﬁnﬁﬂ%do%@ﬁfav%aé@ﬂnma dppropridiekseas e
. be consistent with the administered amount of the orally administered
intiiph-nal The lntestivdpoR i ishresseior théPrédant invention can
inhibit the occurrence and progress of colon polyps when administered to
phagmgsits Sefiefry FbAT Titestira %ﬁ%ﬁ&p@g‘&é @t ARFHASIOSE /
eveloping intestinal polyps, including typically familial adenomatous
ucfiof 0GR (EAB] pRUEHE Grifhei oot 1 Sxuiitle A baFbidar
because cancers are likely to originate from colon polyps larger than 1.5
2984 e intdSinal BoSp St pf’:é%%%?gf”ﬁ{é‘present invention can be applied

eff%((:)tllr\lleéy not oﬁét%FAP an? se,a/%hq are in a high risk group for colon

cancer? H_tnéjve péaffén?sx\(fvﬁ s.porad%1 tégl%tﬁlﬂb &P polyps are

_large, as well as to people with a family history of colon cancer (FAP
Sup él’"%rlsesrgsl,)r."gg eﬁ%ee %%s’en??r\ﬁ/eﬂﬁ%%%?og\ﬁd?e? g mgt‘ﬁo 65 LYppressing
des'{'%%fﬂ?l glé{ %Igggnpéflr}?aadmlmstenn%951 amount(g)f cggwfoougd (2)

| S Intesti

sufficient to suppre e n‘gf%gly%g t5 an intestinal peolyp pgﬁenst,' a

patient i gl sk Quuip [ordpiestinglpolyps or a pajent g g high-risk

group ror colon cancer. oreover, the presen mventign ars

supBREYDRasses thg u r%zs%%f@pﬁefﬂ@%&@ifgathe manyfacture an intestinal

polyp suppressor, and the use of the mtestlnaﬁop% yp supporegs%lrno thé

as Q@S@Pkg}y?@@%n E%Mé%%}”%%eﬁg‘ﬁk%'wslt is prepared in

a variety of formulations using the compound together
7



Examples To better explain the present invention, Example 1 is given
below as a prescriptive example of the intestinal polyp suppressor of the
present invention. [Example 1] (1) Preparation of Tablets Tablets
(1000 tablets) each containing 250 mg of the active component compound

wi thdisthophasphingyimethyl-N(d-hromo-2-cyanaphenylhenzamide, .

(hereunder "Compound A") were prepared according to the following

in ferulation ;CempenaRtAMOUND) Compaund-A280 | actose(per,
Japanese Pharmacopoeia) 33.3 Corn starch(per Japanese
Pharmagepesia) 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



16.4 Carboxymethyl cellulose calcium (per Japanese Pharmacopoeia)
12.8 Methyl cellulose(per Japanese Pharmacopoeia) 6.0 Magnesium
stearate(per Japanese Pharmacopoeia) 1.5 Total 320

alone either intramuscularly, subcutaneously or
intraperitoneally.

The medicine of the present invention is prepared by
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



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 stearate and pressed into

an&aé%ﬁéézégﬂﬂEﬂég%%Pﬁg g&ﬁé %?d*@y%ﬁﬁig%%%gsﬁggﬁgﬁgkic

capsules) each containing 250 mg of Compou were Ppr

=nc2SSRIC9.9 e folowing lrulalon. Comgonentmaunt g). Compound
1a

EHLZOILC
A250 Crystal cellulose (per Japanese Pharmacopo rn starch (per

ac idpRanese Pharmacopeeia) 17, Talc (et Japanese, P @aa?ggggisa;%ﬁe

Magnesium stearate (per Japanese Pharmacopoeia)l Tota
andvarqus,;components were finely powdered and thoroughly mixed so as to
obtain a uniform mixture according to this formulation, and then packed

intorgeal-administration gelatin capsules;of the desirgd. dimensions fo
obtain capsules.
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



(3) Preparation of Granules Granules (1000 g) containing 500 mg of
Compound A per gram were prepared according to the following
formulation. ComponentAmount (g) Compound A500 Corn Starch (per
Japanese Pharmacopoeia)250 Lactose (per Japanese

i nd1Armacopgeia) 100 g%ﬁ}é?tg'e%%@%?&(pﬂ%ﬂp%q%%? Rharmaco %@3&00

Carboxymethyl cellulose calcium (per Japanese Pharmacopoeia)

in g@édg%)éqroggll Ig!osian(‘p% tﬁp@n efi(;pg ngﬁﬁpcﬁ‘ﬁ@ I’L%I Total1000

The Compound’A, corn starch, lactose, crystal cellulose an

aadsashepmethylcellylose.caleimwere mMXed .d their relatives

for example. In particular, because carcers are likely
to originate from colon polyps larger than 1.5 cm, the
intestinal polyp suppressor of the present invention can
be applied effectively not only to FAP patients, who are
in a high risk group for 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



according to this formulation, and an aqueous hydroxypropy! cellulose
solution was added and kneaded into the mixture, which was then
granulated in an extrusion granulator and dried for 2 hours at 50C to
obtain the target granules. An example of a pharmacological test

( EQ&HBYB‘E% pn the active component compound of the intestinal polyp
suppressor of the present invention is given below as Example 2.

(1 {EXE}JPBEa%]ati O};h%' t %qaél Pglyp-suppressing effects o_f the active

bCUmpUn@nrwnmunmm—present invention were investigated as
follows, (L EXRarpENal ANMalS o il h&;@XP&E}Q&Wﬁ'ﬁﬁﬂ%‘& %t he
male Min mice of a familial adenomatous polrf/p_oss Mode pc”
(Adenemaiousnalyposia soliloene deficient mige, CRTBLIGABCMIn+,,

e Jackson L%H?matory, Ba?Harbor, ME). Tcéeseyr%?lice %?a%é} 8 _rcrﬁgaéggngt ,gge

1-wegks. andacelimatized for.2 weeks to laboratory,condifions (24, 2C,
( humidity 55%, 12 %s%ght/%z hours darkl(argycle, %%e access to Pe%% and)

we Maten heforebeing ysgd.in the tests, Thefegd was 'AINZ764 basic feed

(Clea Japan). Wild-type C57BL/6J mice (fromthe same source) were
corgubjacted to the same test as a control. (2) Experimental %@i&l@g (q)

Compound A 250
Lactose (per Japanese Pharmacopoceia) 33.3
Corn starch (per Japanese Pharmacopoeia) 16.4

Carboxymethyl cellulose calcium (per Japanese

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)
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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
corPBEHiiG cencentration with basic feed (AIN-76A) was administergd fo the
experimental group mice (2 groups of 10 mice) and comparison group

cryBieg1(1,9rqup, of,10 mige) for 13 weeks from: Ifr%?é cheeks fo age 20

weeks (natural feeding). When death was con qu'i% the

CogXPerment, however, administration was naturally discontinued. -, A

group of 10 mice receiving basic feed (AIN-76A) without the experimental

Ta Rediging for the-gamg-length.of time was set up as a contro group
(experimental drug non-administration group). (4) Intestinal Polyp Assay

Magkbweaks aftenthe:startof the;experimentthe mice in all groups
(excludingthose which had died) were etuthanized; andarmr intestinat-polyp

Totassay was performed as follows. 3 mice died in the control groyp and
2 in the experimental group receiving feed mixed with 400 ppm of the
exparimentalimedicingwith-death.heing due, to blesdingfrom polyps in all
cases. The intestines were removed from the mice in all groups,

thoplacethin/phasphate bufer eontaining 10% fomalinangithen separated
into four parts: (1) the colon, (2) the proximal part of the small intestine

acc{@boihg cmvlongbeginning B4 the-pylorus), (3)dhe sentralpart ofthg small
intestine (the center of the remaining half of the small intestine) and (4)

adrtheidistabpdrs of thelsmati intesting @he distalpartekthesemaining half,of
the small intestine)Each part was opened longitudinally, and fixed flat

to bétiveen shreets:oEfilter paper in phosphate buffer containing 10%

formalin.
{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



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
carcinogenesist o Cancer Reglu 597 5093-8(1999) )2 {ByRe&Sults The results
are shown in Table 1 and Figure 1. Table 1 shows results for number

of %Wﬁ@f‘ﬂ%’dséjﬁ%éééﬂSgeroﬁﬁl(%\%?ﬁgé’aéé‘d?‘?ﬁbf’é“f] BogYppm)
Mice Numrkl)er of}pt I¥€s/m use was Jtlntestlne

into the mi Hernm 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



Colon Total Proximal Central Distal 7/10 23.14.2a

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



37.111.1 60.412.2 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

The intestines were removed from the mice in all
groups, placed in phosphate buffer containing 10%
formalin, and then separated into four parts: (1) the
colon, (2} the proximal part of the small intestine
{about 4 cm long beginning at the pylorus), {3} the
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 longitudinally, 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).

16



10/10 5.91.0 (26)d 13.82.6 (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
(7 égﬁrgr% group d: Significantly different (p<0.01) from results for 0
dose (control) group.
Dose |Mice |Number of polyps/mouse
{(pom) Small intestine Coleon Total
Proximal | Central Distal
0 7/10 23.1£4.2%137.1411.1 | 60.4+412.2 11.0+0 121.7426.0
400 8/10 8.5+%1.4 16.1+3.8 33.0£6.5 0.4%0 58.04£10.8
(31 (43) (55) (38)° (48)°
800 10/10 | 5.9£1.0 13.8+2.6 30.5+£5.0 0.3%0. 50.5%7.8
(26)° (37)° {51)° (30)° (42)°
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
0 dose (control) group

d: Significantly different (p<0.01l) 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 on the horizontal axis. 1In

{mm)
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 shaded

bar indicates results for the 800 ppm group (group given
17 :




Figure 1 is a graph showing the association between polyp number and
diameter, with the number of polyps per experimental 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
f e SHERICINGNQR-BIMHAISITRUGN group)..a Whils pay indicates rasylts for the
400 ppm group (group given feed mixed with 400 ppm of test medicine),
ast¥1d 3ishaded bae indicates rasults fgr the 800 ppMQIouR (group given
feed mixed with 800 ppm of test medicine). The two asterisks in the figure
indicatesthe-following: 11, Signifieantly. differert (959.05) fram-gontrol group
according to Dunnett's multiple comparison test **: Significantly different
grotBs0L4) Sraim sgnirel grenpaccotding, to- Bynaetts multiple comparison
test (6) Discussion From the results shown in Table 1 and Figure 1, it
is clear thalgihe/Gempeund Aiusedas,the@ctivecpmpangnt inthe present
invention has an excellent polyp suppression effect at a dosage of either
groAR0 PPERIBAYPRY. punMere spegifically, atbethdosages,Campeund A
can have the effect of dose-dependently reducing the number of polyps. In
( 6 particulan s reghuction in the number of polyps of all sizes was seen due to

administration of Compound A. This suggests that Compound A not only
delays#hectime 0f polypsonset bt alsoaats to nhibitpalyp grewth, :+
Because Apc gene deficient mice were used in this test, the effect on the
is initisdion pesiody(pericdmhenoNA damage eceurs) alhuraan dumoranset
could not be evaluated, but it appears that Compound A may be effective
in dbrngthesgromotioneperiod(pered during ahidhke timersiprpgress). In
particular, suppressing the number of large polyps (3 mm or larger) has
suptieceffect of rFedueinyg the ruiberagfepolyps:closerto4hé ariginad site 0of
carcinogenesis, suggesting that Compound A is also effective at
pprisuppressing the progress of tumor malignancy. Like common candidate
drugs for cancer prevention, Compound A has the effect of suppressing
turlfsrien | sgeficht cadd-gould also bl udefid as @ therapeutid dancen

drug.
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



From the results shown 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
suppressor of the present invention is useful in the drug field because it

o CaRAIPNENINe oecees B0d jabi i development of intestinal,

polyps whén administere s provide therapeutic effécts:

e £ LAIMS LA pharmaceutical ¢ %%05@9@3% Led U?C'ﬁ“gcﬁ%igg%}gtgggﬁan cy .

occurrence and progress pf intgstlna polyps, containing an .
Lugmeunkela calhaxylieacid Aide eampoupdlepissepisd iy e following
Compound A has the effect of suppressing tumor
enlargement, and could also be useful as a therapeutic
cancer drug.

From the results shown 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,

1s



CH2-P(OR)2 (wherein R is a lower alkyl group and X is a halogen atom)
together 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 compoundis4-dietgg%%osphinoyImethyI-N-(4-bromo-2-
cyanophenyl)benzamide. ; of a carboxylic acid amide
compound represented by the following General Formula: C)

N"L(:O'Cl?iz'%(lglgﬂ%ceutical 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.

20



S

(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 is 4-
diethoxyphosphinoylmethyl-N-AEBRIMG-2-cyanophenyl)benzamide.
ABSTRACT The present invention provides a medicine that has the
effeEhef preventirly thevecturmnger imhiliting thexprdgressearidhtreatmeent
of intestinal polyps that may develop into colon cancer, and relates to an
thentestinal polyd suppressorspntdininycasiany avtive campohémtiag the
carboxylic acid amide compound represented by the following General

prdpranda; Jod] (whertineR s afowet alikyligradp aadye s ahatogeny, and in

particular 4-diethoxyphosphinoylmethyl-N-(4-b
dewsmoR-cyaiicphemyhbenzamithe: and relates to an intestinal

polyp suppressor containing as an active component a

carboxylic acid amide compound represented by the

following General Formula:

¥

o . g?

(wherein R is a lower alkyl'group and X is a halogen),
and in particular 4—diethoxyphosphinéylmethyl—N—(4—bromo—

2-cyanophenyl}benzamide.
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