DESCRI PTI ON | NTESTI NAL PCLYP | NHI BI TOR TECHNI CAL
FI ELD The present invention relates to an intestina
pol yp suppressor BACKGROUND ART Intestinal polyps are
protruding | esions of the intestinal epithelium
occurring chronically in the intestines. The nunber
of polyps ranges wi deBESGRIRTIONs 100 or nore
dependi ng on the underlying condition. Pathologically
speaki ng they TREFFHENAL vROLER yINFIBEROIRONS rangi ng '
from beni gn neoplastic |esions to malignant
neopl asti c | esi ons, TERENIdANG Fogper pl asti c | esi ons,
dyspl astic | esions, adenonas and adenocar ci nonas.
~ ParTheupassyet r i seskr fspmal stégi €al 5 pe [ ye |
t he fa%t t hat when a | esion %i%é%%saﬁ.%§€%§¢%ﬁ%}zé?%%p
supB¥essbHdrn nmalignant, eventually becom ng the base of
a colonic tunor. Consequently, intestinal polyps are
renoved endoscopicgégﬁg§§¥§ﬁiﬁgﬁgtony or the like
using a col onoscope: : oscopi c surgery
col onoscope is tinme-consum ng and burdensone

usi a
forﬂ?%%s’“p%ﬂ et YRM P ot L gheral Isp s at f dchean

. _entirel satisfactory treatment. Moreover, patients
NGRS H Bahi $7 bhe bigeho e @usr ool yposirsiqeRAR) ior the
adenomat ous pol yposis coli (APC), a high-risk. group

infegtiowon rcerymipomuohlpo lyguf fremdaomitR ore el & to
i ntestinal polyps, and these

100 or more depending on the underlying condition.

Pathologically speéking they include a variety of lésions

ranging from benign neoplastic lesions to malignant

neoplastic lesions, including hyperplastic lesions,

dysplastic lesions, adenomas and adenocarcinomas.

Particular worrisome from a clinical perspective is the

fact that when a lesion exceeds 1.5 cm in size it may .

.turn malignant, eventually becoming the base of a cdlonic

tumor. Consequently, intestinal polyps‘are removed

“endoscopically by polypectomy or the like using a

colonoscope. However, endoscopic surgery using a

colonoscope is time-consuming and burdensome for the .

- patient, and cannot generally be called an entirely

satisfactory treatment. Moreover, patients with familial

adenomatous polyposis (FAP) or adenomatous polyposis coli

(APC), a high-risk group for colon cancer, commonly

suffer from 100 or more intestinal polyps, and these
1




1 pol yps can beconme cancerous. Consequently, such
patients may have no choice but to undergo total
col onectomes while still young in order to prevent
intestinal cancer. At present the only known'treatnent
for intestinal polyps is the endoscopic surgery .
p%lf%%%s%%‘a DEfeRFRe  GRIIFHIPUSIY udiorreataronly ¢ atctamatients
ai med at suppression. That is, no drugs are known for
MRy dat Vet sl ore graty dém iworddsuppressi o lafnectomies
occurrence). Research has just begun on such drugs.
wiThey esti sl ldenandy i im theiar ted Yrardhud tdade 1 psauld e
effective in inhibiting the occurrence of such
| nt esd imalsnd yitte e, iRt Aokt d ang: dedicated,
t henselves to research ained at ?rox!dlng e eﬁtlv
r - .he cess this research, we
pcgli%gso&ere p:gerﬁooglfrsﬁ%% t%;rt%eécyseﬁsecélsosfot JRy| fed no
useful as anti-inflammtory

| d _am de conpounds are . .
d rfbéggh%qﬁﬁdﬂﬁJ Qaﬁfﬁ@&ﬁ??F%Ft EPPgEsseened dhat is,
i nvention based on this finding (Japanese Pat ent
POASBICatiTEn KoAME §9¢n tREAtEEIT1 BILYO)Y, prawenation
di scovered that another group of carboxylic acid
(%%ﬂﬁﬂ@sééﬁﬁo@ﬁd@omuwﬁeacgnwiIBESEaanhmmﬁk Ha¥e begun on
excellent lipid-lowering ability and are useful in

suche dppgvent Thereand tiemahtenh @hehm@erkb@igeakag angdte
a

perfected an invention based on this finding (Patent
wolaSB#a3es feSperif 6athans) ciMg 8hsoodkaceurtedow LhLA

this group of conpounds a new conpound at acts on .

intekRahY1PpeLSHs .
The inventors have long dedicated themselves to

research aimed at providing effective drug components.'
In the process of this reseérch, we discovered previously
that a series of carbéxylic acid amide compounds are
useful as anti~inflammatory drugs and calcium antagonists,
and perfected an invention based on this finding
(Japanese Patent Appliéatioh 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 is effective for treating nephritis, and
2 _




excretion and is effective for treating nephritis, and
2 perfected an invention based on this finding
(Japanese Patent Application Laid-open No.
H10- 265387). In addition, we discovered that this

as a nephritis treatnent

conmpaound which is  useful
P%ﬁﬁgﬁt%ﬂsﬂPlﬁ¥¥%¥t§§ﬁaﬁﬁﬁ@d &ff &bl soff inchieri Mgapeuteal

lipids (triglycerides, TG, total cholesterol and the
Patiqed Appltime Hioredaigndpes NoseHll-2%5388 7agentinf or

preventing and treating fatty |I|iver (Japanese Patent
adippliicoat iven diaicdveped NoatHEhi s302%A8:ndDLECLRSURE OF

THE INVENTION It is an object of the present iInvention
usleTuldl @ de nedhGQFRRUR ks u rLSUPRressin

i nt esti nal e%blyps. N%Fgmggggiggggﬁl%}E?hgggrgsgﬁ?argte

i Nt rqyi.d dici.ne _(dru capabl e of
e ent g P A ar T b e horpe, T0)

and, provi ding a therapeutic

rresti hei r praogress, . .pr
toeF%e%%QQ%FEﬁgoéngpaeF Soj&&E bg the piEsent andvention
t rovide a method of suppressing intestinal polyps
usﬁgp g2&n 3 neEsSREnAPrpBEgPENsippr esdot reanpnisfagty hi s
-conpound. The inventors in this case discovered for
liyge f(PppenepenBatient Apslltabiofulsbheéropesenschyri-med
at achieving these objects that specific
30giédi ousl y-devel oped carboxylic acid ani de conpounds,
and 4- di et hoxyphosphi noyl net hyl - N- (4- br ono- 2-
DISCLOSURE OF THE INVENTION

It is an object of the present inventioﬁ to provide
g compound that is useful for suppressing intestinal
polyps. More specifically, the presént invention
provides a medicine (drug) capable of preventing the
,dcéurrence of intestinal polyps, arresting thelr progress,
and providing a therapeutic effect. It is another object
of the presént 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 previously-developed
.Carboxylic acid amide compounds, and 4- |
V,diethoxyphosPhinoylmethyl~N—(4—bromo—2—
cyanophenyl)benzamide in particular, have an intestinal—

polyp suppressing effect that meets the aforemeﬁtioned.
3 ' '




cyanophenyl ) benzam de in particul ar, have an
intestinal- polyp suppressing effect that neets the
af orenenti oned 3 object. The present invention was
perfected as a result of further research based on
this finding. The present invention provides an
oRifdst i e pEePENts dppeassons vdespeirtfiedtied bkegsrésand
2 bel ow, nethods for suppressing the intestinal polyp
Ofdé@@ﬁM@edreﬁebtehsbasaddon4tha@dfﬁhalﬁge of a
carboxylic acid am de conpound for the manufacture of

an iThice ptrieB@htpPahyBnsUBAr B$SQLJRE 85
pol yp suppressor as descr?bed in Iten%HEQEEES%% gghyp

su P%@b%oréndb@E?%Eé?aknp?k%oxy?pgﬁgsﬁo ﬁgggt%%ﬂ%%%ﬁd?or

fective anmount of a car I C acCl d

oII eral Formula: x
Suéﬁ“-‘%%%ﬁ%% ChrphPE %ma PEYR REPEribPgub EFRgP 3 and
i s_.a hal oge together with

ﬁganﬁgguPFEany 2ac ?%biéccﬁﬁiﬁe@@ldel@@meun¢mfor

|ntest|nal pol yp suppressor according to Item1,
thGhBrBRASFRET B aP o&?l%@tfaﬁtdn@hl plel gpnpoppde $Sor or as

4. - di et hoxyphosphi noyl net hyl - N- ( 4- br ono- 2-
ancyahephenyl) behymnsdepréseor 3as AdaBtAsed Ofn Ttems 5 to

suppressing the occurrence and progress of intestina
8.polyps in patients with intestinal polyps, patients

at high risk of intestinal

ITtem 1. An integtinal polyp suppressor, containing

an effective amount of a carboxylic acid amide compound

.represented by the following General Formula:

X
| Nc’é y NHCO~_}-CHa-P(OR),

(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 amlde compound is

4 ~-diethoxyphosphinoylmethyl-N- (4-bromo-2-

'cyanophenyl)bénzamide.

Item 3. A method for suppressing the occurrence

' and-progréss of intestinal polyps in patients with

intestinal polyps, patients at high risk of intestinal
-4




4 polyps and patients at high risk of col on cancer,
conprising admnistering to those patients an
effective anount of a carboxylic acid am de conpound
according to Item11. Item4. A nethod according to
[tem 3, wherein a carboxylic acid am de conmpound is
PoAypgi abAoRephBEHAI AByhABhhyisk 4- brbap- @ancer,
cyanophenyl ) benzam de. Item 5. Use of a carboxylic
compirdsanydedoonpestadingctor dthnget pattentd farefhective
manuf acture of an intestinal polyp suppressor. |tem

ambuntisef ok dadbekhvxyphesahbnoybmbhybal (4ccording Fo
br onop- 2- cyanophenyl ) benzam de for the manufacture o

Ttan 1intestinal polyp suppressor. Item7. Use of the
intestinal polyp suppressor according to 1 for
sup sjpng ipt I nal _polyps. ltem8. e of ,
o S Rokyphoapht ot rabror SRt Hhen 57 Mherein 2
ca r ono; 2- cyanophenyl ) benzam de, for suppressing
FRO2EH T Rat L PotPhee  GHRPPWRGsiP ndT pol yp suppressor of

.the present _invention provides excellent intestina
digbhpviripiriakas nhre By bols (4 Theemds2-t hi s suppr essor
prevents the occurrence of intestinal polyps
Cyqperiveny brbemzafiidet) when adnministered to patients
with intestinal polyps or people at high risk of
devEtepihg | MestéiNal @OtyPsSylic acid amide compound
according to Item 1 for the ﬁanufacture of an intestinal
pdlyp sSuppressor.
Item 6. Use of 4-diethoxyphosphinoylmethyl-N- (4~
bromo-2-cyanophenyl)benzamide for the manﬁfacture of an

intestinal polyp suppressor.

Item 7.  Use of the intestinal polyp suppressor

according to 1 for suppressihg'intestinal.polyps.

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

The intestinal polyp su?pressor of the present

invention provides excellent intestinal polyp-suppressing

' gffects. ~That is, this suppressor pre#ents 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




Moreover, it can inhibit the progress of existing 5
i ntestinal polyps and shrink |esions (therapeutic
effect) when adnministered to patients with intestina
pol yps. The intestinal polyp suppressor of the
._present. invention is also desjrable as a drug because
IRFESTHHEA © PR HIART sthfel B RO DR He TBESCRET Iedjeot )
THE DRAW NGS Figure 1 shows the results of the
wheth i hsi t st o pprasstsi ol thesitn thestimade ghailyps
Exanpl e 2. BEST MODE FOR CARRYI NG OUT THE | NVENTION I n
The hivtigrtegtd nglolpad yumuppressaf afhd ha-qye@genthvention
i nvention, the carboxylic acid am de conmpound, that is

is tdiescactd sfe-00NPoNEnt drhy e KAPAUNG JLRI L3Nt ed by
General Fornula (1) above (this conpound is sonetines

sid@ld @t eifonpound (1)" below). In the fornmula, the
| ower al kyl .group represented by R may be 'a

straight - {00 apched- chai lkyl_group wth 1
to 6 carbgg@gg%ﬁ%$§é§zﬁa @% &ﬁéf%@eD%%Wf@§% et hyl ,
n-pr.opyl, .isopropyl, n-butyl, isobutyl, tert-butyl, n-
pe%trjﬂplyrfn(} r??}%) IEhGr Fspet sd ofhdhie ke teprrdnpadl sgémp
atom represented by X may be fluorine, chlorine,

SURRSHSHE ot eStodieser ibed He Exabody 26 aci d ani de
conpounds represented by General Fornula (1) above,

- 4- di eBB&XyHROEP AR RRBIANG- NWE4THEOANVERNTION

In the intestihal polyp suppressor of the present
invention, the carboxylic acid amide compound, that is
the active component, is the compound represented by
General Formula (1) above (this compound is sometimes
called “Compound (1)” below).

In the formula, the ldwer alkyl group represented by

R may be a straight-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-

diethoxyphosphinoylmethyl—N~(4~bromo—2~

Cyanophenyl)benzamide is preferred for its superior

effects.




cyanophenyl ) benzam de is preferred for its superior
effects. 6 Conpound (1) was previously devel oped by
the inventors in this case (see Japanese Patent
Application Laid-open No. 561-151199, Japanese Patent
No. 2584336 and Japanese Patent Applications
Lai 4oBpenRosl) Hids 2s3Bioushy dave Bapadd)y @l can be
manuf actured by the nethods described in these
ingeeteent 50 Wbte opeei fseal Japandseamtde: Ml aetiirad
by reacting a carboxylic acid halide such as
La#ddbmemaky- phebpht oyd merdpydndenzedd ard de Widds 36 and

br onp- 2- cyanophenyl anmi ne. The details of this reaction

Japage skeses i hed Aﬁpii@a@ﬂ%&gﬁgﬁiidﬁﬁﬁqncgég.?‘ggl}oa—t%afé;fo

descriptions of these documents f ' t
AL LESEEEN) SRAR [P O e Qe d D S G S hoa
Misted a ovg descrf%e ﬁ%ataqqn%§Q%m% Eﬁﬁ Iqﬁiif S
ctive at,_suppressing intestina polyps. In the
de%ééq?e#lomaé:s}becslegtciooﬁl Kenowt? Hetiksen- fdira lilatedit wain
pol suppressi on effect and the phar macol ogi cal
be gratfiac itBed 95¢ tHE & doathrentls.c asich had ickl ciusin
- antagonism lipid |lowering, and effects against
as | A1 HG h privudiasmxdacatlinsth yQotneouwt 1ok)i deasriexcaH ent
i ntestinal polyp suppressing effects, and noreover
brdves 2-twy dvicqgtileny ldesineabl @'her opektiy s0b fhawiRg RAction
serious side effects. It is a requirenent that the
ard rieestdiald @@l Yhe documents listed above, and the
descriptions of these documents are incorporated into the
present specification.

None of the documents listed above describe that
this Compound (1} is effective at suppressing intestinal
polyps. In the past, no association was known between an
intestinal polyp suppression effect and the
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 effects.

It is a requirement that the intestinal polyp -
suppressor 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



suppressor of the present invention contain Conpound
(1) as an effective conponent, and normally it is
prepared in a variety of fornulations using the
conpound together 7 with pharnmaceutically acceptable
.car nly,used in e art according to the
wi R pharRacditRie 1y ai?‘FSﬁ?tEg?gﬁpfiéybfﬁrﬁhfa@m@@wi eaedly
._agcceptable carriers include various diluents and
lnsﬁﬁ@eﬁfg,aFFPFéFgg Bt Bhgersthodi nfleadnisispentsi an.
agents, disintegrants, surfactants, |lubricants,
excFprBALSS Abnkbaantceanicahey| akeephabl aresr cosm®nl y
used in the art. One of these may be used al one, or
incwnder vapieumayibeensedand eTRiMlE, 0 18060 NG @ qers
the formul ati on being prepared. One or nore _ !
bisddudj | saepsnsibulf£&&$es pr ' cQ nt.s, ...
perfunEs,gglavoring%é%28$h§§${%€é%%é§%%ﬁeéégﬁ%ﬁﬁﬁ%ﬁs’
1uls hiet h ut,i art m |.so be added to
e o PO R ey Mg S D it e

1. s ion route of the nedicine of the present
O hve i%%g%r%nn% Spatti cuPafl §f EhRPEeBaEnRecfeBealone,

[

or et ermi ned appro riatekﬁ_ Exanpl es of formul ations
inel dtfe THHT St Repsifcsin gragrhil e iq ldassordbiyrus
| i qui ds, enul sions, suspensions and other orally

th%uﬁﬁ?ﬁ%%%#%ﬁﬂf@ﬁiﬁﬁEﬁiﬁmﬁreés | fpecbromsre solubilizers,
(subcut aneous, intravenous., intranuscular, -

bufifiqrisaparie e tivets. kot amtderppamertssr #1lYrorings
adm nistered forns. The orally admnistered forns are

or &d niisteertgthtorald Yomkid@ 1y NisREt 1N HRANGHALNELout ical
parenterally adm nistered forns can
art may also be added to the preparation as necessary.
The formulation and administration route of the |
medicine of the present invention are not particularly
limited aﬁd caﬁ be determined appropriately. Examples of
formulations include tablets, capsules, granules, pills,
syrups, liguids, emulSions, suspensions and other orally
administered forms as well as injections (subcutaneous,

intravenous, intramuscular,'intraperitoneal, etc.) and

other parenterally administered forms. The ocrally

.administergd.forms are administered orally. The
-injectionslqnd other pareﬁterally administered forms can
'be administered intravenoﬁsly either alone or in

' cgmbination with commonly used replenishers such as

'glucose, amino acids_and the like, or can be administered




be adm ni stered intravenously either alone or in
conbi nation with conmmonly used repl eni shers such as
gl ucose, amno acids and the like, or can be
adm ni stered 8 al one either intrarrscu#ﬁrly,d_ _ f
subcut aneously or intraperitoneally. e nedicine o
2lepe ptERenhtih $OhL3 5L pr et Apoursnhods |
o ordinarily used in the art of such preparations using
inpraPeatleeneablYy acceptable carriers. In the case of
an orally administered formsuch as tablets, capsules,
gr ahiwe essdpiides aof tie gideant hgverdiong C@rePlred by
prepared by ordinary nethods using excipients such as

me SlusdOserdid At Vs QiseH UGPhe Hrd ¥ ANy .F)ta‘}la;tions
bi nders such as syrup, gum arabic, sorbitol,

: s |
us%% yvinyf%??rougggﬁg?kgggﬁ%?gﬁﬁg%gFgegﬁch a8 §P§r8ﬁ?e

carhb hyl .cel |.ul os r its calciumsalt,
ot rﬁrogfcgr/l;ﬁg éﬂycinlllr{lé Scte&i]ieLﬂe d%gmaﬁd‘ Iafettﬁx}}’li@ﬁéfgpﬁféfl;lesr
i cant,s such as talc, magnesium stearate, calcium
oraiilase & e e Larte fetls 1agc Raas bsopirgmmred
. laurate, glycerol and the like. An injection, liquid,
by &ustidiagy, maidysissivsingr esyrigg entan sbehprepanedoby,
ordi nary nethods using as necessary such solvents as
lachiand, allcolesle, issepobpyndamaahditpl;pbopykesesghbycak,
1, 3-butyl ene glycol, polyethylene glycol and sesane
syrsged omin a&@bith&@k%ﬁﬁ@lLh@r&@bbﬁﬁth?@ﬂ@@ﬂ M eeliulose
surfactants such as sorbitan fatty acid ester,

and polyvinylpyrrolidone; disintegrators such as starch,

- carboxymethyl cellulose or its calcium salt,

microcrystalline cellulose and polyethylene glycol;

lubricants such as talc, magnesium stearate, calcium

- stearate and silica; and humectants such as sodium

laurate, glycerol 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,
propilene glycol, 1,3-butylene glycol, polyethyiene
glycol and sesame seed bil 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: suspendiﬁg agents-

such as sodium carboxymethyl cellulose, methyl cellulose .
| 9



pol yoxyet hyl ene sorbitan fatty acid ester,
pol yoxyet hyl ene fatty acid ester, hydrogenated castor
oil pol yoxyethyl ene ether and | ecithin; suspending
agents such as sodi um car boxynet hyl cellul ose, nethyl
el lul ose 9 and ot her cellul oses conpound and
an%r%@%%%n?%%l%&mﬁ%ﬁa%@%PO%%@ am@ trdgacamth, gum arabic

preservatives such as paraoxybenzoic acid esters,
ang eyl ki uraeh| ore sy vaoi i asuaci ab Saa i Sox @heh £ e
i ke. The anpbunt of an active conponent conpound to be
actdntstiees, imedel omdiei nehdride, pIESeNtad Nven i on can
be selected appropriately froma wi de range. Usually,
and ttharayi e, sel ected fromthe range at which it
constitutes 1 to 70 wt% of the preparation. The

adniyd the nedicine of the resent
incgﬁ%?%ﬁﬁﬁg§qgg%géfﬁi%ﬁiéfoQPQHﬁﬁ% &%ﬂ%ﬁﬂFﬁg‘ah % he
1yl atd o adm ni stration route, age and wei ght of
C_‘“?%el pacfl ilenntqf,hesé“\?eaﬁi‘ﬁﬁeofolfto e S AN IaHEnTHen idea be
W t hout any particular limtations. In the case of an
selsiq %ﬁ%@ta&eédf fim & he denoigmgcof  tUrataddti,ve t
conmponent contained in each fornmulation is usually set
mays e (S Atssutt 1oro % heo r80gey adr whrieferiablaprahdutit@sl 1
to 50 ng per 1 kg of adult body weight is -

to ddnimtitstodT edbeperregayatilmt. this can be, increased or
decreased appropriately as necessary. In the case of

a [pareadenalilsycaddl ahsieredr taeMnchie id@sage (pRy be

determ ned appropriately so as to
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 formuiation is usually set so
that about 0.05 to 80 mg or preferably about 0.1 to 50 mg
per 1 kg of adultrbody weight is administered per day,
but this can be increased or decreased aéprépriately as
necessary. In the case of a parenterally administered
form, the dbsage may be defermined appro?riately so as to
~ be consistent with the administered amount of the érally
':administeredlfgrm. |

The intestinal polyp suppressor of the presént

invéntion can inhibit the occurrence and progress of

colon polyps when administered to patients suffering from
' ' ’ 10 ' ‘



be consistent with the adm nistered anount of the
orally admnistered form The intestinal polyp
suppressor of the present invention can inhibit the
occurrence and progress of colon polyps when i

. adm nistered to' patients suffering from10 intestina

InhgEypRadnBOhEBS| endt PRPEHE r # & khbyh devek opf ndgeveloping

~intestinal polyps, including typically famlia

insgehdnalonslpphy postudFAR) t pat cehl ¢ Sadi 1 hel r _
relatives for exanple. In particular, because cancers

adanemhtkebypol 9posi gi (BAR) f 5 9M &0 OSNaRO| MRS; + aF O+ £-han
1.5 cm the intestinal polyp suppressor of the

foPr esemblENVent i 90 €81 08, ﬁ@@ééxﬁ?e eéir?&%(fé’ el Y, 'H?:‘Ekeol”y'v y

I gh g or -

to FAP patients, who .are in a rs roup

c : e u ients wth radi c
to O B harS o R B LTS gt I adns
inggggie ﬁﬁth a faniI% hi story of colon cancer (FAP

AT rTa7s)POTR PIRRERTSPhvint i RiiiATe st W ehttivod der

su Sressin i ntestinal polyps conprising adm ni stering
be a‘?‘g bhedntfBrciebpbuir { 9nk0fFe GAdhtrato enippr e8® are
_ intestinal polyps to an intestinal polyp patient, a
inpathedl Fisla growh-fiskegioupdmrend ntest ievadn pal yps or
' a patient in a } high-risk group for colon cancer.
patvbrretoy eri th hepgrasientcd e id 10/ 150 +@NRC PMagses dde

use of Conpound (1) for the manufacture an intestina

lappt Y pSURITESEDso Pubgine s of e ytastidngl Jrol yp

coion cancer (FAP carriers).

The preseﬁt invention provides a methgd 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.grpup for intestinal polyps or a patient in a
high-risk group for colon cancer.

Moreover, the present invention also encompasses the
- use of'CQmpound‘(l) for the manufacture an intestinal
_pdlyp suppressor, and the use of the intestinal polyp
suppressor of thé present invention fdf'suppressing
intesfinai polyps.

_Examples

Tb better explain the present inventiﬁn, Example 1

. 'is given below as a prescriptive example of the

intestinal polyp suppressor of the present invention.
_ 1 _



suppressor of the present invention for suppressing
intestinal polyps. Exanples To better explain the
present invention, Exanple 1 is given below as a
prescriptive exanple of the intestinal polyp
suppressor of the present invention. 11 [Exanple 1]
% ﬂdratlon of Tablets Tablets (1000 tablets) each
cont ai ning 250 ng of the actlve conmponent conpound
(14- diPesempexppho8pbifnGybiret byl - )
(4- br ono- 2- cyanophenyl)benzan1de (her eunder " Conpound
A')Tah&eesprepaﬂedaﬁgéﬁéﬂlBgch°c5ﬁgaﬁﬁhhgmkﬁg g 8f the
formul ati on Conmponent Anpunt und A

har tarch
BTt e T 2?&%88%&:2‘ r%lﬁ%:fa PRy fgﬁ
ar naco
T e R
J Phar macopoei a
we B B30 hacarpoma A En?%QE%igowéég St LA G,
carbox¥nethyl cel lul ose cal cium were thoroughly m xed

O%BBB?H,nn to this formulation, and the mi xtAmeumas(q)
granulated wi th an aqueous nethyl cellul ose sol ution,
Compound A 250
Lactose (per Japanese Pharmacopoeia) 33.3
Corn starch (per Japanese Pharmacopoeia) o 16.4

Carboxymethyl cellulose calcium (per Japanese

Pharmacopoeia) ‘ 12.8
- Methyl cellulose (per Japanese Pharmacopoeia) 6.0

Magnesiuﬁ stearate (per Japanese Pharmacopoeia)r 1.5

Total" _ | 320

The Compound A, lactose, corn starch and
éarboXymethyl cellulose calcium were thoroughly mixed

according to this formulation, and the mixture was

‘granulated with an aqueous methyl cellulose solutlon,

passed through a #24 mesh mixed w1th magne81um stearate

and pressed into tablets.

(2) Preparation oi Capsules

Hard gelatin capsules (1000 capsules) each

containing 250 mg of Compound A were prepared according

"to the following formulation.

-Component . ~___Amount (qg)

1z



passed through a #24 mesh, m xed with magnesi um
stearate and pressed into tablets. (2) Preparation of
Capsul es Hard gel atin capsul es (1000 capsul es) each
contai ning 250 ng of Conpound A were prepared
according to the follow ng formul ati on. Conponent. .

Coﬂ%ﬁﬂg 59) 12 Compound A 250 Crystal cell ul os25q per
Japanese Pharmacopoeia) 30 Corn starch (per Japanese

Crpfspaeopbelaye 1vpe Talzpdpese JeipaneseoRiai ARCOPOR) a) 2
Magnesi um stearate (per Japanese Pharnacopoeia) 1

CoTot ataB0h Ther vaupausse oPRONEMtSo0erL finely powdered
and thoroughly mixed so as to obtain a uniform

TaltX{(pee THEENESE NBhd And bbSod 0fymul ation, and then o
apacﬁ}gd [ ni@% oral - adm ni sEf§or ation gelatin capsul es” of

Maﬁ@sﬁﬁﬁ'é@@a ol hensl 0 ST esb gin Csuees.. (3. .
O y H a0 a . e
roPPP My of Conpound A per gram were prepared according

f0 the following fornulation. Conponent Ampunt390y)
Conpound A 500 Corn Starch (per Japanese

Pha 66%%&9%5 gagponents 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 obtain capsulés.

(3) Preparation of Granules

Granules (1000 ¢) containing 500 mg of Compound A

per gram were prepared according to the following

formulation.

Component Amount {g)
Compound A | | - 500
Corn Starch (per Japanese Pharmaéopoeia) 250
Lactose (per Japanese Pharmacopoeia)' : 100
Crystal cellulosé*(per Japanese Pharmacopoeia) ' 100

Carboxymethyl cellulose calcium (per Japanese

Pharmacopoeia) " _ _ 40

ﬂydroxypropyl'cellulose (per Japanese‘Pharmécopoeia) 10

- Total : : 1000

The Compound A, corn starch, lactose, crystal

 ¢ellulose and carboxymethyl cellulose calcium were mixed
' 13 '




Lact ose (per Japanese Pharnmacopoeia) 100 Crystal

cel l ul ose (per Japanese Pharnacopoei a) 100

Car boxynet hyl cel |l ul ose cal ci um (per Japanese

Phar macopoei a) 40 Hydroxypropyl cellul ose (per

Japanese Pharmacopoeia) 10 Total 1000 The Conpound
acgordgi 51 dilcly faotdsd,iarysinal acelakulose and -

car boxynet hyl cellul ose calciumwere mxed 13

hyaceoymsitorgy It adliel S md1atdion waRd a3deaq4@@Ukneaded
hydr oxypr opyl cellul ose sol uti on was added and kneaded

intdtend REL ALl Guh MY %s\/‘@%etnh%?g gglt{le@t ?Lg

extrusi on granulator and dried four s af 50C to

dht ran exanmpl e of a
arnacdpggﬁga e%& per dnégr é g?ﬁé a@Fl vg°C to
0. ent co ound of. the intestinal polyp suppressor
Obt%q?qgl iFFPENtieSn is gi ven bel ow as Exanpl e 2.
[ Exanp Ie 2] The intestinal polyp-suppressing effects
of %rhéfxaam@v@fc@rr@a@émacaé@gégaa testheepfesmatl on
invention were investigated as follows. (1)
thepqsdriiviee moatponsinalcomphendx pér khentiateani mal spyeye
male Mn mce of a famlial adenomatous pol yposis
supyotes orApd ¢A@e@®@ﬁb&uslnﬁehy@@ﬁlisC@hhéngﬁeﬁow as
deficient mce, C57BL/6-ApcM n/+,

" 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, CS57BL/6-ApcMin/+,

Jacksbn 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 andrwater)

before being used in the tests. The feed was‘“AIN—76A”_ '

”basic feed (Clea Japan).

Wild-type C47BL6J mice (from the same source) were
subjected to the same test as a control.

(2) Experimental Medicine

14




o

Jackson Laboratory, Bar Harbor, ME). These mce were
purchased at age 5 weeks, and acclimtized for 2 weeks
to laboratory conditions (24 2C, humdity 55% 12
- hours [light/12 hours dark cycle, free access to feed
and water) before being used in the tests. The feed
wasCORPRENG AR WHBsHEed el tloe eexpapbngntal Ined ypne .
CA7BL6J mi ce (fromthe sane source) were subjected to
The heosperend ess s asiged o ral sp€@) £ Ex peshoent bt Madi cfoe
14 Conpound A was used as the experimental medicine.
ppither cd0popmd) Wast i Xesl ADN-7 eReshfi€ £ONEEUF qldonin
(400 ppmor 800 ppm with the AIN-76A basic feed for
th&lSgedfs, the tests. (3) Experimental Methods Feed
conprising a specific anount of the experinenta

{ peci fic concentration wth basic
Ehlig *vgnistered to the experinenta

r ice (2.groups of 10 mice) and conparison group
. ?ngé;&(q]%?'%rpl%fnglga MRS 7 q%)%fek%f heomage 7
_weeks to. age 20 weeks (natural feeding). Wen deat h
CXRRSIEIHIE ¥ MRt ih ik &per i e fipweverentration
adm ni stration was naturally discontinued. A group of
wittp bR riseed viAg bEEi Ic Wase N st6A)ed wid haie t he

experinental mnedicine added for the same |ength of

. expemgnarasa Sefrayp asice cantgru® @UP 10 mice) and

comparison group mice (1 group of 10 mice) for 13 weeks
from age 7 weeks to.age 20 weeks (natural feeding) . Wﬁen
death was confirmed during the experiment, however,
adminisfration was natﬁrally discontinued.

A group of 10 mice receiving basic feed (AIN-76A) -
without the éxperimental 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:fééd miged with 400 ppm of

' the experimental medicine,-with death being due to

" bleeding from polyps in all cases.
- ' 15




(experinmental drug non-adm nistration group). (4)
Intestinal Polyp Assay 13 weeks after the start of the
experiment the mce in all groups (excluding those
whi ch had di ed) were euthanized, and an intestina
pol¥€ assay was perforned as follows. 3 mce died in
t hel@ontrbofSHitD weer Xemoter freomertiaented igr eup
receiving feed m xed with 400 ppm of the experinental

TR ci kg cad tin deatsphoei egowlie t a-ord siadimg fozom
polyps in all cases. 15 The intestines were renoved

fofmamn heard ceheém @dgargf@upsitplRaed d4rdhosphate e
buffer containing 10% formalin, and then separated

coldh 0 (DUt there GO Ao (Raihe proxinl part
of the small 'intestiné (about 4 cnfiong egi nning at

part of the _small

I ( A centr.al
(a}%{}?ceg iér%%%?%r}?e %&ﬁ%ﬁin& b ENiOUT rhdPP &St he
[ intest and .(4). the distal part of the snal

Centi s e ﬁfh'e% St dmtesit inge (themseniteg R4 thef

the small intestine). Each part was opened
reAYitUdiad 19f, thtd smeddd ifftas tierle emds Héét shef distal
. filter. paper in phosphate buffer containing 10%
paxtoQfaltihe sTied Indmberstane dithe dfi spally psrandrt hRir

distribution -in the intestines were counted, neasured

remgridhienn hadtfecf whaesmaldt eneeseopks .M €HERCHRLL FhESe
met hods are described in the literature

openeiernenge it anabe, Kndetrigkd flat between sheets of
filter paper in phosphate buffer containing 10% formalin.

The number and size of polyps and their distribution
in the intestineé were counted, measured and evaluated
-under a stereoscopic 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 Figufe 1.
Table 1 shows results for number of polyps per mouse

in each group (average + SE).

16



"Rol e of the prostaglandin E receptor subtype EP1 in
col on carcinogenesis”, Cancer Res., 59, 5093-6
(1999)). (5) Results The results are shown in Table I
and Figure 1. Table 1 shows results for nunber of
pol.yps_per nouse in each group (average SE). 16
[ Fgéﬁléll] Dose M ce Nunber of polyps/ nouse (ppn) Snal
intestipne Colon Total Proximal Central Distal 0 7/10

e

Dose 28lite 2aN@fMbetlof HOI#HR/Rohs80.2 121.726.0 400 8710
8.51.4 16.13.8 33.06.5 0.40.2 58.010.8 (37)d (43)

(ppm) (55) (3Bpma({#8YnBO9cINLI0 5. 9T. U 13782 §‘§5 OTTotal
e CLS%.% 5%.%7 8 n(26)d (37) (51)c (30) (42) © ora

. dica n age.
o he PPO?EQ§ éﬁegﬁégose PCSE ; . perce

of the fesu oI) group. The
the following: a: an

O BT S %ﬁr%rga%f J7ab AL o] S0pEb105) [ heREPedul 181 7526.0

ose (contkol) qgroup H: Significantly different

er—0 | g
400 B48001)8fPbM 4 esil 6s1£3¢8 0 d3s8+fchntF 0l ¥£OrBUPSE. 0+10.8
':rgure 1 is A graph show ng t he associ ati on between

hol yp nufder” and diédeter, w (555 he nunbersps pol ype)¢
ber

- 800 16/10 15.941.0 13.8%+2.6 30.5%5.0 0.340.2 50.5i7.8

(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 indicaﬁe the following:

a: Mean + 5D

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

- 0 dose (coutrol) group

d: Significantly different (p<0.0l) from results for
O:dose (cuntrol)‘group.

Figure 1 is a graph showing‘the association between
 po1yp number and diameter, with.the number of polyps per
experimeutai'mouse from Table 1 plotted on the vertical
aXie and polyp diameter (mm) on the horizontal axis. In
Figure 1, a black bar indicafes results for the eontrol
group {(test medicine noneadministrationugruup), a.uhite
bar indicates results for the 400 ppm - group (group leen

feed mixed with 400 ppm of test med1c1ne) and;a shaded

'bar 1ndlcates results for the 800 ppm. group (group given
- - 17 : ' -




experinmental nouse from Table 1 plotted on the

vertical axis and polyp dianmeter (nm) on the
horizontal axis. In Figure 1, a black bar indicates

results for the control group (test nedicine

£ n@n-adm nistration group), a white bar indicates

CEASH A LR nEO QPP o grotlp MRE BRiNYl verlhd dath i xed

w th 400 ppm of test nedicine), and a shaded bar

asieml et ebn ridesel £59dne @i @00 ppme gf@lboyigreup gi ven
17 feed m xed with 800 ppm of test nedicine). The two
aster i Skenifi ddvet Iy gl ©f ¢ el € afe<d s f of e ddhe ¥ 1
Significantly different (p<0.05) fromcontrol group

gr@QE o EhdeH 110y R Meida s vty mpz% b
%%ni fi cant% di fferent (p<0®01% fromnll ont r%q%;treg’l}p

accer di '[EHH\ﬁJt ‘& |l e coma r;is n _test )
Di scussgi%gnﬁ%lomt ex}rqzls%éé%o I'm Tabl'e™ Cé)ﬁ]&r%q

' 1.4t s clear that the Conpound A used as the
: grcgdgg iua\rlcgcOcrodnl'“pH et [S:Ullrﬂletthte IR SRR S0k test

(G)ex%a.l.l ent polyp suppression effect at a dosage of
BLER IS mor 800 ppm More specifically, at both
dosages Conpound A can have the effect of
do & e fdvid ettt rse vty itrh & adndiebdr araf Figluyps 1, At
_ particular, a reduction in the number of polyps of
is gllleagi Zéw twdhes Sempduand @ adridniast tald ertQfre ConpoHBdt
A. This suggests that Conpound A not only delays the
in tthee pofe spolty drarseti dbuhadl $0 ke 1henithiclib

suppression.effect at a dosage of either 400 ppm or 800
ppm.

More specifically, at both dosages Compound A can
have the effectrof dose-dependently reducing the number
of polyps. 1In particular,.a reduction in the number of
polyps of all sizes was seen due to administration of
. Compound A. This suggests that CompoundrA not only
"delays the time of polyp onset but also acts to inhibit
Polyp growth. Because Apc gene deficient mice wereiused
~in this tést, the effect on the initiation period (periéd
when DNA damagé occu;s) of human tumor onset could not be
: 1eva1ﬁated, but it appears that Compound A may be
‘effective duiing the promotion period (period.durihg
which tumors pfogress). .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
i8




pol yp growt h. Because Apc gene deficient mce were
used in this test, the effect on the initiation
period (period when DNA damage occurs) of human tunor
onset could not be evaluated, but it appears that
ound A may be effective durlng the pronotion

OfpéFP S&HP%PPEanuﬁPﬁgeS%n@ hthamofemprogd ess)s dXso
particul ar, suppressing the nunber of |arge polyps (3

efﬁﬁpeﬁvﬁaﬁ@eﬁyPNasSBhegethecprobreeed@EIngmkhenﬁuﬁgﬁhncy
of polyps closer to the original site 18 of

Liker comogenesndidsuguestyaorshnatatosposnd, i £l so
effective at suppressing the progress of tunDr

CofpbhfAancas thgeeseaaenoﬁa&%lﬁ@é ~cancer
prevention, Conmpound A has the %ﬁed#gég suppr essi ng
L5PDEme£P) aL ul d, aI o be useful as a

r: g?a%%utlc g%z%%%%dgggag S A A (SRR G

Ca%ﬁgle 1 and Figure 1, it |s conS|dered that the

und? A has t he effect of suppressing both the
occurrence and growth of polyps. | NDUSTRI AL

 APPLYCABHI ¢ T2 tﬁs nth@th nidl 5oty Buppt esisprreoflt He

present invention is useful in the drug field because
1sj¢opgidemaevdmt tie dompaent e dnds itthi hififdde of
devel opnent of intestinal polyps when adninistered,

supprewt inasqriovilde odhenapeid ianeffralsn ok AN

INDUSTRIAL APPLICABILITY

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

therapeutic effects.
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1. An intestinal polyp suppressor, containing an
ef fective anount of a carboxylic acid am de conpound
represented by the followi ng General Fornula: x 0O NC
NHCO GHQ P(OR) (wherein Ris a lower alkyl group and X
is a halogen atom together with pharmaceutically
acceptable carriers. 2CLAIM&testinal polyp
suppressor according to Claim1l, wherein the
carboxyldr aciestamde ogouRtbpsessor, containing an
di et hoxyphosphi noyl et hyl - N- (4- br ono- 2-

e f By@NOphemddbensa da rbx A 1Rt fa‘i‘rﬁc?eu%rrgﬁﬁirf?:g the

occurrence and progress of I ntestinal polyp

re t patients at high
|s&f%éq\r%%gct}}éqna po ps ancr}/eD Onrltrrgqaaf ﬁl ghI ?ISk

-of col on cancer, conprising adn1n|ster|ng to those
patients an effective amount of a carboxylic acid
ani de conpound according to Caim1l. 4. The nethod
accoxding to Caim3, wheLein the carboxylic acid

-an1dm conmpound is_4-
br ono- 2-
thag&é of a carboxylic acid

g

conmpound accordlng to daim1l for the
manuf acture of an intestinal polyp suppressor.

(wherein R is a lower alkyl group and X is a halogen
atbm) together with pharmaceutically acceptable car;iers.

2. An intestinal polyp suppressor according to
~Claim 1, whefein the carboxylic acid amide compound is 4-

- diethokyphosphinoylmethyl—N—(4—bromo—2—

cyanophényl)benzémide.
3. A method for suppressing the occurrence and
progress of intestinal polyps in patients with intestinal
%?9 polyps, patients at high risk of intestinal polyps and
_ patiénts at.high risk of_célon cancer, comprising
administering.to'those patients an effective amount of a
carboxylic acid amidé_compound according to Claim 1.
o 4. The mgthbdaécording to Claim 3, Qherein the
..carboxylic.acid,amide compouﬁd is 4- |
'éiethoxyphosphipbylmethyl~N~(4f5romo~2—

 ¢yahophenyl)ben2aﬁide;

- 20
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6. Use of 4-diethoxyphosphi noyl net hyl - N- (4- br ono-

2- cyanophenyl ) benzam de for the manufacture of. an

i ntestinal polyp suppressor. 7. Use of the intestinal

pol yp suppressor according to Claim1 for suppressing

intestinal polyps. 8. Use of _

4- it et hdigm R phigrosiarstihyd -a¢id-dnisien cempeyadophenyl )

ben zam de for suppressing intestinal polyps. 21
according to Claim 1 for the manufacture of an intestinal

polyp suppressor.

6. Use of 4-diethoxyphosphinoylmethyl-N- (4-bromo-

' 2-cyanophenyl)benzamide for the manufacture of. an

intestinal polyp suppressor.
7. Use of the intestinal polyp suppressor
according to Claim 1 for suppressing intestinal polyps.
81 | Use of 4-diethoxyphosphinoylmethyl=-N- (4-bromo-

2-cyanophenyl)benzZamide for suppressing intestinal polyps.
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