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pharmaceuti cal conposition for-pronoting angi ogenesi s.
BACKGROUND ART 5 Angi ogenesisqis a process for
formation of a system c vascular network initiating
fromenbryonic stage, apgdstgrperaked to generation
via conplex processes including not only

proliferation eHArMsCEUaTCrENdeMeldBlTGeldg but al so
m gration of endothelial 10 cells or tube formation,
formati on of basemPROMOMEN® ANGIRIENERecent |y,

studies on factors regulating angiogenesis have been
progressed, and therapeutic application thereof has
been attenpted. Devel opnent of 15 tunors and the |ike
profoundly relates to dysregul ated angi ogenesis.

Treat ment thereof requires suppression of

angditdBhedts FHoviever, on the contrary, therapy for
pronoti ng an%%ogenesis has al so, been required w dely.
For exanpl e, FHCRAISHYr Hroewtiony Pelangs ogenesi s,
vagﬁyl%&l%pqgth%Lial rowh factor (VEGF), basic .
fibroblast griovith §° lv%b?%l: O YAt otyd e2 g boawanesis.
factor (HGF), and the |ike have been

BACKGROUND ART

5 Angiogenesis is a process for formation of a

systemic vascular network initiating from embryonic
stage, and is related to generation via complex
processes including not only proliferation of wvascular

endothelial cells but also migration of endothelial

10 cells or tube formation, formation of basement

15

20

membrane, etc.

Recently, studies on factors regulating
angiogenesis have been progressed, and therapeutic
application thereof has been attempted. Development of
tumors and the like profoundly relates to dysregulated
angiogenesis. Treatment thereof requires suppression
of angiogenesis, however, on the contrary, therapy for
promoting angiogenesis has also been required widely.

For example, factors for promoting
angiogenesis, vascular endothelial growth factor
(VEGF), basic fibroblast growth factor (bFBEF),

hepatocyte growth factor (HGF), and the like have been
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utilizing these growth factors and genes thereof,
wohewsapzsti ¢ met hods for the di seases essenti 8CTAYP2005/001444

requiring inprovenment of blood circulation, such as
.arteriosclerosis obliterans, ischem c heart 5 di sease,

and the |ike, have been attenpted and exanined

HOWEY &L o, Séﬂ&%%“&%%%%?){‘%hﬁﬁégégp,ﬁgﬁ‘&% Lel n%E“ﬁle genes

there are many Peth & th

or aln el Al StRAtL98t #O ADEROYS a%h_»ctgsaa&' f%%s?e@

caused by repeated adm nistration ety of virus in

Casds nGENEL § hﬁé%ﬁ’ T 14Sd ngn@rwéﬁém\fesﬁf%leeﬁ 2d¥e(S8tion,
side reactions |ike edematous, and accordingly new

deveal@prenta of e £ hes eperds Ls a@@mseaaﬁssie%%@mlc heart
Physi ol ogi cal angi ogenesis is recognized in 15

51i ciiouesow) aand orlat10ke of hawet Usechi s8UespaBd hsdknown

to be generated by such a physical factor as change in

i ntexaraisoed ar pressure. It has been reported, for

exanple, that long-termadm nistration of prazosin or

adenosi ne runHQWFWRﬁMxﬁIQﬂ¢rﬁb%&@lqr@wthnﬁaehses 20e

physi cal shear stress to blood vessels in

m é%ré&erlcrtﬁ /atﬁltﬁwr%rfarq H@Xbrwje@“%nﬁu%eﬁésdsfflculty
Wﬁ%} Cardi ovasc.. Res. 23, 913-920, 1989;

and” aH%F %alr\/ladl‘%%ﬂlcﬁtdiﬁ&_s“conﬂe%n 4BaPlyhagRdc reaction

ang%%ﬁ%ﬁggyevereﬁwﬁﬁgt(ﬁEHgE%Q%%:ﬂ%¥F nggl§eg% virus in
case of gene therapy using a viral vector and adverse
side reactions like edematous, and accordingly new
development of therapeutic agents are desired.
Physiological angiogenesis is recognized in
15 microvascular formation of mature tissues and is known
to be generated by such a physical factor as change in
intravascular pressure. It has been reported, for
example, that long-term administration of prazosin or
adenosine having vasodilating activity increases
20 physical shear stress to blood vessels in
microcirculation and thus promotes angiogenesis
(Dawson, J. M., Cardiovasc. Res. 23, 913-920, 1989; and
Ziada, A. M., Cardiovasc. Res. 18, 724-732, 1984),
however, these compounds have no direct angiogenesis

25 promoting action.

DISCLOSRUE OF THE INVENTION

The present invention aims at providing drugs
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waavisrng2dir ect angi ogenesi s pronoting acti on i RCOOBEN5/001444

to overcone the above-descri bed problens. The present

i nventors have extensively studied to find out novel

drugs having direct 5 angi ogenhesi s pronoti ng acti on.

s LR e e ofpunds kg, oLRgr Lilne cop U <.

represen OW Nng

sal 4 L hsheof nbays, vEL §86L r BDGH 09LBESERPT 0Nt i Ng
action as well as pronotion of vascul ar endot hel i al

cel | migratiomangredént ubevéREsBLi RAVEVERLtEAsPely
aortic ring culturing assay which was considered not

to gtefdiesd thervasoshit atongl @etgONhathegPrESERE
i nvention has been conpl eted according to such

Knaw eidgeends i Therpiesang aovemti onapravirdeala, 1he have
pharmaceuti cal conposition for pronoting angi ogenesi s,
confprirsd nthat 4 gagpe ol tonpououse| eepedséndbadabgr abp
consi sting of a piperidine conpound represented by the
gerdf@ldiovigrandengnyl ofowalls therevfsaRs BhdirdeR2hate
wherein R represents a benzoy| group which may have,

as PP EUFET 1SS bh REEYRENY | 2 ¢ hen ist@eélgaéups

sel ected , froma group consisting of an_ am no group,
\MﬂHHPWﬂﬁ}On of vascular endothelial cell migration and

10 tube formation even in an aortic ring culturing assay
which was considered not to reflect the vasodilating
action. The present invention has been completed

according to such knowledge.

1. The present invention provides a

15 pharmaceutical composition for promoting angiogenesis,
comprising at least one compound selected from a group
consisting of a piperidine compound represented by the

general formula (1) or salts thereof:

R

wherein R represents a benzoyl group which may have, as
20 substituents on the phenyl ring, 1 to 3 groups selected

from a group consisting of an amino group, which may

have a lower alkanoyl group, and a lower alkyl group; R*

represents a hydrogen atom or a lower alkyl group; and



have a | ower al kanoyl group, and a |ower al kyl group;

Rl represents a hydrogen atomor a | ower al kyl group;
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a phenyl |ower alkyl group. 2. The present invention

provides a pharmaceutical copposition for pronoting

angi ogenesis, as is nentioned above, wherein a

pi i, '

- Fﬁ n%ﬁh}y%é;%g(gz-t%ﬁéﬂne;?% iy1f B o1 L 1- 5% dli et hy! - 4-
pr opi onyl am nphenzoykLd pi Peki8hPeon growaeer gsent

i nvention provides a pharmaceutical conposition for

pr %ﬂ%%i@gfn§%$@31§§oh Sfaﬁnbkeﬁ_@giﬁgogﬁgiogenesis,
wherei n the pharmaceutical 10 conposition for

pr apeti Honaigi Ogedeshsve s whoreYenhi ¥epeoh dt her aBarbued is
drug for diseases with insufficient devel opnent and

5 egeniN-atié iy DN Bl Doshaegsetisyl padinvarioys, d-geasesyl-4-
caused by ischem a. 4. The present invention provides
a Isrqhiarmmaceut ncladén zophosipeohdfne . pronoti ng
angi ogenesis, as is mentioned above, wherein the
di stases wit HTh¢ ristg$eni emveleVednppearidad a
regeneration of blood vessels, and various diseases
cal B MRLe Eekead CArRes hybrar 6P al PFePaE éRgoangangenasis,
pector,is, cerebral 20 infarction, senile denentia and
vartdus® SHYHnt MFRAGERCY S ot e dE By BRapBeegutical
1 I1itus.. Acpiﬁgridine conpound of the feneral formul a,
CDCBETH ST Moo Tt H Dt 9 10 S BRaF hatBut i BAPVERTive
or therapeutic drug for diseases with insufficient
development and regeneration of blood vessels, and
various diseases caused by ischemia.
4. The present invention provides a
15 pharmaceutical composition for promoting angiogenesis,
as is mentioned above, wherein the diseases with
insufficient development and regeneration of blood
vessels, and various diseases caused by ischemia are
myocardial infarction, angina pectoris, cerebral
20 infarction, senile dementia and various organ damages
accompanied by diabetes mellitus.
A piperidine compound of the general formula
(1) or salts thereof contained in a pharmaceutical
composition for promoting angiogenesis of the present
25 invention is a known compound such as described in JP-
A-6-340627 (1994).

In the present invention, each group shown in

the general formula (1) hereinabove will be described



conposition for pronoting angi ogenesis of the present

25 invention is a known conpound such as described in
WOR00SAT83840627 (1994). In the present inventi 8aQT/JREOF001444

group shown in the general formula (1) hereinabove
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nore specifically as follows.”As a | ower al kyl group,

exQH@%fZEéégﬁﬁig%}%yCéydﬁ%%lg.Q?ar or branched al kyl

gr oup car atons, such as net hyl

roup, ethyl I y ol y ,
O eyt Cor o (Abolep RLEPY a85QUP: £k 30D ARYLndi R

secriut Yhe M Olfhedlr PSRt YLan8ROMP21 REPPEVLYL HLOYRy 1 to 6
n- hexyl group, isohexyl group, 3-nethyl pentyl grgup,

et Cza ASord N B0 Qﬁ@fﬂpag\hh@f\hﬁﬁ)’gf@‘i]l@, actAYer grdlp, n-
al kanoyl group, exanples thereof include an am no

Yr quppyihi eoumy heverepyl ngesupy hrianehedgabkanoykobutyl
group having 1 to 6 carbon atonms, such as am no group

f orgmdwei rce gr-dup; v acet phpyn secgooupl propppny-pEhagl
group, butyrylam no group, isobutyrylam no group, 15
perdzngyl arMaregrioumrowr i -ibthsgk chr hoewyp ani sohgrplipgroup,
hexanoyl ami no group, etc. As a benzoyl group which nay
havkE ety IPensiibls t9Ent <ston- t he phenyl ring, sel ected
froma group_ consisting of an am no group whi ch may
have a | ower 250 a4t IGIWGR FFrItD, Wiakeh A3 Bwerval Rylower

1 r‘%ﬂkaﬁg§T"§£¥%p, examples thereof include an amino
group, which may have a linear or branched alkanoyl
group having 1 to 6 carbon atoms, such as amino group,
formylamino group, acetylamino group, propionylamino
group, butyrylamino group, isobutyrylamino group,

15 pentanoylamino group, tert-butylcarbonylamino group,
hexanoylaminoc group, etc.

As a benzoyl group which may have 1 to 3
substituents on the phenyl ring, selected from a group
consisting of an amino group which may have a lower

20 élkanoyl group, and a lower alkyl group, examples
thereof include a benzoyl group, which may have 1 to 3
substituents on the phenyl ring, selected from a group
consisting of an amino group which may have a linear or
branched alkanoyl group having 1 to 6 carbon atoms, and

25 a linear or branched aikyl group having 1 to 6 carbon
atoms, such as benzoyl group, 2-methylbenzoyl group, 3-
ethylbenzoyl group, 4-n-propylbenzoyl group, 2-

isopropylbenzoyl group, 3-n-butylbenzoyl group, 4-



t hereof include a benzoyl group, which may have 1 to 3

substituents on the phenyl ring, selected froma group
woamsioseismg of an am no group which nay have aPCTHRENS/001444

or branched al kanoyl group having 1 to 6 carbon

atons, and 25 a |inear or brapched al kyl group having

1to6 carbon atons, such as benzoyl group,

2 r@g&y& 2041, yfi OYPour; §LE¥£PQEHQ%gngQ%§’l gEesp, 3=

-prop oup,  2- 1sopropytbenzoy

3- nsé’éﬂ w T O4Hp WD 2008A LY _
PCT/ JP200 /00144%9 %’Iug%%utyl beﬁzoyf/gé‘géﬁgyl group, 2

2- t@édp&u&%m@w@yi §FrOup, 3-nseexPuby¥hbgpioyloapoun.-
4-n- pentyl benzoyl group, 2- neopentyl benzoyl “group,

3- ni-Suehest Ereoyd y Dr@tpup A- 2+ $9hexyh Pepaay 1 9peHRoyl group,
2-(3- nethylpentyl)benzoyl group, 5 2, 3-di net hyl benzoyl

Ir cui -2 sttt Iheretdyl benaay) 2 g4 p6ptr2mathpobenzeyl
group, 3-fornyl am nobenzoyl group,

4- aetul am reabierdos z gy bupy 0@ pr dpf onyy hanhobbazayl 1
group, 3-butyrylam nobenzoyl group,

4- |%m,yr%aa%ﬁw@wmergz@mb gpoym, 2-

pent anoyl am nobenzoyl group, 3- tert-

buﬂyﬁgyﬁggﬁﬁ THRIRSBERRDY | 95 §Rup, 3-butyrylaminobenzoyl

4 bAoA btz S ot goup, 2
1Otré?pl a¥1| mﬂglgl%nr?i%yﬁ ﬁlro pu e’tg dillnegt;yla phenyl | ower
o AR ol ] U 6 Pt
al%Mknﬂﬂo@gdﬂaﬂdﬁéﬁ&féhf%obenzoyl group, 2,3,4-
triacetylaminobenzoyl group, 3,5-dimethyl-4-
propionylaminobenzoyl group, etc.

15 As a phenyl lower alkyl group, examples
thereof include a phenyl alkyl group whose alkyl moiety
is a linear or branched alkyl group having 1 to 6
carbon atoms, such as benzyl group, l-phenylethyl
group, 2-phenylethyl group, 3-phenylpropyl group, 4-

20 phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl
group, 1,l-dimethyl-2-phenylethyl group, 2-methyl-3-
phenylpropyl group, etc.

Among a piperidine compound represented by
the general formula (1) of the present invention, a

25 compound having a basic group can easily form a salt

with a general pharmacologically acceptable acid. As

such an acid includes, for example, an inorganic acid

such as sulfuric acid, nitric acid, hydrochloric acid,



carbon atons, such as benzyl group, 1-phenylethyl

group, 2-phenylethyl group, 3-phenylpropyl group, 4 20
wohesy7nss yl group, 5-phenyl pentyl group, 6-pheaylbhmeyboi444

group, 1,1-dinethyl-2<phenylethyl group, 2-nethyl - 3-

phenyl propyl group, etc. g a pi peridi ne conmpound

represented by the general rmula (1) of the present

in;§$5é§%orfc §5f8°”H$§PQbPBM&89Féi asg%cgrO%%dp%ﬁ organic

rma sa a genera ar macol’ ogi cal

accg@i@bé@cﬁcag 2ASti8uUghian @Ctelueﬁleugﬁifoﬁﬁf goid,

exarrpl e, an 1 nor ganl c acid such as sulfuric aci

Ni tEdgaREi a1 hyLL OCHEDR] CoRsl de &@laoo%gé?&%cm fumaric
PCT/ JP2005/ 001444 7 phosphorlc acid robrom c

acighdgetifaliangcad, otgﬁﬁaﬁlcagcﬂd$ugmt§§cag%tluc agilcdinic
p-tol uene sulfonic acid, ethane sulfonic acid, oxalic

$0|ab1daﬂhémzo£@|ﬂcldunatcc aid, malic acid, tartaric
acid, citric acid, succinic 5 acid, benzoi c acid, et c.
Anong a pi perdmbme opjjoenddiepr esepnbeddbyepirbeented by
general fornmula (1) of the present invention, a
conurgerena hgf ermakba di ) gpbupheapreasntyihwentaosal &

by reactin mnth a pharmaceutical |y acceptabl e basic

10 hapi ek 2| *C A1 g UEROWP basi cegsipyufidrm a salt
i ncl udes sodlun1h dr oxi de, potassi um hydr oxi de

cal R R HythoxTde! S dfiamiizarbohat &1y pafaserafie basic

]lﬁ?rbggg%Ik%argghéPgﬂ%§{ QQP g@égogaba51goégﬁggggh includes
sodium hydroxide, potassium hydroxide, calcium
hydroxide, sodium carbonate, potassium carbonate,
sodium hydrogen carbonate, potassium hydrogen
carbonate, etc.

15 A piperidine compound of the present
invention includes an optical isomer.

A piperidine compound of the general formula

(1) or a salt thereof is usually used in a form of the
general pharmaceutical preparation. The preparation is

20 produced by using commonly used diluents or excipients
such as fillers, binders, wetting agents,
disintegrators, surface active agents, lubricants, etc.
Various forms of pharmaceutical preparations can be
selected depending on therapeutic objectives, and

25 representative examples include tablets, pills,
powders, liquids and solutions, suspensions, emulsions,
granules, capsules, suppositories, injections (liquids,

suspensions, etc.), ointments, etc.



15 A pi peridine conpound of the present invention

i ncl udes an optical isonmer. A piperidine conpound of
woheosgersual fornmula (1) or a salt thereof i sPASAURI00y001444

used in a formof the general pharnaceutica

preparati on. The preparation és 20 produced by using

comonly used diluents or excrpients such as fillers,

bi nders, mettF@?u g%ﬁgstgbﬁb@t%gEﬁtoEﬁbpggr %%?ler can

active agents, etc vari o
phasaaeesd i Cabr PEERA ;E@él oe§c9@met%%s sgekacted dependi ng

on therapeutic objectives, 25 representative

exagad @5a sk udgoaﬁ@fhe&mopwls; g1Rewvde! S ubhquisds rand
sol utions, suspensions, enul sions, granules

capsajiceﬁumswp}@@m&@é; esaomnect;:tgsaa(thhﬁéi d8llulose,
suspensions, etc.), ointnents, etc. W 2005/072734

PCIE IPROHSE 0444 4; 18ikadershapthgakabbetrf oefhasuch a
carrier can be used, for exanple, excipients such as
| acdtozmanokaceimew bsesysadi uglehboeei delugliunpsetaucea,
starch, calcium carbonate, kaolin, crystalline
celsul@sion 5 @tlatin esobeionbi aaebexzuehhgdcmaleipse,

et hanol, propanol, sinple sy rug gl ucose sol ution,
st sl lae) uregry L Gl HE1PSSol PeTaRSium phosphate,
shel | ac, . net hyl cel | ul ose,

carb met hyl cel | u] ose, ,
pot ‘(ﬁﬂ%&ﬁ%%don%ol?/’?/?ny‘iib%li“%?%%ﬁ%rse%c}l as dried

o e U By i ridah Bolder, TSBaRaReR powdex,

hycgo%gﬁﬂn W(ﬂocpgaén ‘cd qu(gllléllp% Caégfnﬁtﬂg carbonate,

polyoxyethylene sorbitan fatty acid esters, sodium
lauryl sulfate, stearic acid monoglyceride, starch,
lactose, etc.; disintegration suppressants such as
15 saccharose, stearin, cacao butter, hydrogenated oil,
etc.; absorption enhancers such as quaternary ammonium
base, sodium lauryl sulfate, etc.; moisturizing agents
such as glycerine, starch, etc.; adsorbents such as
starch, lactose, kaolin, bentonite, colloidal silicate,
20 etc.; lubricants such as refined talc, stearic acid
salt, borate powder, polyethylene glycol, etc.
Further, tablets can optionally be prepared in tablet
form coated with conventional coating such as sugar-
coated tablets, gelatin encapsulated tablets, enteric
25 coated tablets and film coated tablets, or double
layered tablets and multilayered tablets.
For shaping pill form, such a carrier can be

used, for example, excipients such as glucose, lactose,



pol yoxyet hyl ene sorbitan fatty acid esters, sodium

| auryl sulfate, stearic acid nonoglyceride, starch,
woaetsaszi34et c. ; di sintegration suppressants sueOTaB2025001444

saccharose, stearin, cacao butter, hydrogenated oil,

etc.; absorption enhancers sugh as quaternary ammoni um

base, sodium |l auryl sulfate, etc.; noisturizing agents

sucly ascg! yeségaebu&éies:hgyst_»%g_‘ena@%af %geg sYeh Aas,
I i ﬁ

starch, | actose, kaolin, bentonite, coll

Si 1 k&8t £n, 202 8EC. etbUbrbeAREssSYGRRAS ! g,fu' ned balC powder,
stearic acid salt, borate powder, polyéthylene

gl yeedgahbth fuhtpendetpbbelstean ephhopal | wibe ;
prepared in tablet formcoated wth conventi onal
coadisnnhiseighatsrsugach gealedihabhat saggel atica .

encapsul ated tablets, enteric 25 coated tablets and

il mcoat ed tBbtetlsapimgdeoubpesitayer édrinabkets andarrier
mul til ayered tablets. For shaping pill form such a
cargderoecapsdd, feedexdmplexapplectbytepeenigcslichcasao
gl ucose, |actose, WO 2005/072734 PCT/JP2005/001444 9

st &1EH e eaduborE t2Fcolydy ogenberd 9égbigbke silkbphols,
kaolin, talc, etc.; binders such as gum arabic powder,

t r ety gIffpRErSt el atYRerE8RandEC et c. ;

di sintegrators such as | ami naran, agar, etc¢._ 5 For
shapi ng suppo@???ﬁ ¥ orth %cﬁﬁr%\p%ﬁggi BY fLdhiBE @sed,

1 O SEAPLE o POLNE LI o, o Yople s £5080 DML LST i e
Se@ﬁ%ﬂg[E§éﬁbfﬁﬁ§§ﬁi&&%iéﬁ&'carriers into hard gelatin
capsules or soft capsules according to conventional

capsulation means.
For preparing injection, liquids and
15 solutions, emulsions and suspensions are sterilized,
and are preferably isotonic to blood. For shaping such
forms, such a diluent can be used, for example, water,
ethyl alcohol, macrogol, propylene glycol, ethoxylated
isostearyl alcohol, polyoxylated isostearyl alcohol,
20 polyoxyethylene sorbitan fatty acid esters, etc.
Sufficient amount of sodium chloride, glucose
or glycerol for preparing an isotonic solution can alsoK
be admixed in the pharmaceutical preparations, and
further conventional solubilizing agents, buffers,
25 soothing agents, and the like can also be added.
If necessary, coloring agents, preservatives,
aromatics, flavors, sweeteners, and the like and other

drugs can also be added in the pharmaceutical



Capsul es can be prepared by filling a 10 conpound of
the present invention by mxing with the above
wexersp7eBiked various carriers into hard gel ati RCT/JP2005/001444
capsul es or soft capsul es according to conventiona
capsul ati on neans. For preparing injection, |iquids
and 15 sol utions, enul sions &ﬁh suspensi ons are

st nd are preferably isotonic to blood. For
shgg%ﬁaggg%ﬁOQforns such a diluent can be used, for

exanpl e, watef,, ghhylngl Its&@eé eﬁgaﬁgghdpggamﬁo%e such a

glycol, ethoxylated " isOs eary al cohol I'yoxylate

i sost R @hs0BOl us2d, pP&:b’Oéﬂ&hﬂBYéenﬁh%l'ebb‘e%%oﬁ%tth}ﬁ

acid esters, etc. Sufficient anount of sodrum

9h|;§2{ﬁ£ﬂf11§) UGDSCer Ofi, JEYTEEDbsE Odi_e@iﬁﬁ_ﬁ&'v@% @Blyethylene
i sotonic solution can also be adnm xed in the

Pharinpoeut | €8l 1 psepasationste anec&urt her conventi ona
solubilizing agents, buffers, 25 soothing agents, and
the |i ke can Zh sanbentadded ¢dmpegedsafytheopaesbpgt
agents, preservatives, aromatics, flavors,

swelgtegTerison grfel ¢heshouded derl mlhmln@dugs the al so be
added in the pharnmaceutical WO 2005/ 072734

PCRYPITUST 0ol qualp?w a@f ofhe FeFespapi hgvpasien is
cream and ge] form, such_a | uent_ can be used, for

ex A @Sw&ﬁ%%llp%t%ﬂdvﬂaﬁ%ﬁnancba&%\fFr%ec‘@wc@@ﬁﬁuately in a
1(]82'[]& ul che der%,vat Inefafl ett hglkljoel?te P gI S‘Ql bysxllvleigg{:]
preferably 1 - 30% by weight in the pharmaceutical
preparation.
A method for administration of the above
pharmaceutical preparation is not especially limited,
15 and is determined depending on various preparation
forms, patient age, sex and other conditions and
disease severity. For example, tablets, pills, liquids
and solutions, suspensions, emulsions, granules and
capsules are administered orally. Injections are
20 administered intravenously alone or admixed with
conventional fluid replacement such as glucose, amino
acids, etc., and, if necessary, are administered alone
intramuscularly, intracutaneously, subcutaneously or
intraperitoneally. Suppositories are administered
25 intrarectally.
Dosage of the above pharmaceutical
preparation is selected depending on direction for use,

patient age, sex and other conditions and disease



An anmount of a conpound of the present invention
whi ch shoul d be contained in the pharnaceutica
wonreparztsion of the present invention is not PCT/JP2005/001444
especially limted and is selected adequately in a 10
broad range, generally at abguyt 1 - 70% by wei ght,
preferably 1 - 30% by wei ght “in the pharnmaceutica
PrepafAi O, dhdeliiothdohe a9 DSt LatbBnal oENEHBDGUE e ra)
pharnmaceuti'cal preparation 1s not especrally limted,
15 andnd 5, def eras ned depepdi D9 P0aY8ht 048 BERBRLALOBpout
fornms, patient age, sex and other conditions an
di spasge SeMermhd Yig F@iy exampb eact abl et Sgroihbae hkquids
and sol utions,” suspensi ons, enul sions, granul es and
Capsid Rsra5 1y ashnth shied egt aval | y. 200 gt LANS 8h€t28osage
adm ni stered intravenously al one or adm xed with
Torfeemt.d onal fluid replacenment such as gl ucose, am no
acids, etc., and, if necessary, are adm nistered al one
i nt ranuscul ard ypha maeeuwit arrebusdtyposibtoh afepuskymot ing
intraperitoneal ly. Suppositories are adm nistered 25
i ntarariegeaid si s Dok dgee diradrnaboveephibenateutsefhl as a
preparation is sel ected depending on direction for
us®reveattiist AyehFBPAHd DrHerd chdi dispssapdwith
di sease. WD 2005/ 072734 PCT/ JP2005/ 001444 11 severity,
and A SR ofdS el SRFTu P I e geRkiar of oPhOPa

1 n [ i ngredient, i ral
10( )veassf’se s,acatna/efurncqqeelg veaJ_IlouTc’s {]seeaase cagggéd by

ischemia such as myocardial infarction, angina
pectoris, cerebral infarction, senile dementia, wvarious

organ damage accompanied by diabetes mellitus, etc.

BEST MODE FOR CARRYING OUT THE INVENTION
15 The present invention will be more clearly
explained by referring to Examples of preparations and

pharmacological tests as follows.

Preparation Example 1
4-[N-methyl-N-(2-phenylethyl)amino]-1-(3, 5~
20 dimethyl-4-propionylaminobenzoyl)piperidine (5 mg),
starch (132 mg), magnesium stearate (18 mg) and lactose
(45 mg) were mixed, and tableted by conventional means
to produce tablets containing the above described

amount of components in a tablet.

25 Preparation Example 2



0.01 - 10 ng/kg/day. The active ingredient is
preferably contained at 0.1 - 200 ng in a unit dosage

we 20erome73A phar maceuti cal conposition for pronBCTABR005/001444
angi ogenesis of the present invention is useful as a
preventive or therapeutic drq% for diseases with
i nsufficient devel opnent and regeneration of blood 10

e T LRIt BB Sl en (0,02

i schem a such as cardi a

pe fyi§bdf&£qpé@£bi§£?f££é0@®,§e8L|Qageggaﬁhﬁ’chloride
y di abe

vari‘ous  organ danage acconpani ed tes

mel Jd tds i &re BESHoMLE FORGARRYENGMINTHE: gistilled

I NVENTI 15 The present invention will be nore

cl aptder £XP! 2l ek Pyn r &f eg 0N diide Bt esn®f  Thus
preparati ons and pharnmacol ogical tests as foll ows.

Pr e atrieon &xXampl én lwas cooled to 40°C, and 4-[N-methyl-N-
4- [ N- et hyl - N- (2- phenyl et hyl ) am no] - 1- (3, 5- 20

di nez-+ptendy pridpy Dnyth amd hebenz o+ dpnpenyti-ae (5 ng),

starch (132 ng), nagnesium stearate (18 ng) and

| agioygst or{YGamy)olwerzovd Xetheahdinabl 20@dmby, polyethylene
conventional nmeans to produce tablets containing the

abdiAey Hals cmdlerrulbmip Ui 1 DTt TohPoneht 3 oh andabl et. 25
Preparation Exanple 2 WD 2005/ 072734 PCT/ JP2005/ 001444

12 RERARTRbET ] AP H)an propyP-pedadehl (6. 92 weye
1OSOdg}rua ur?ltlaybic?iusl sféfveecg Oﬁhlel%ir?,ndtﬁeorgi é‘:@sgm.fé(iidSater for
injection was added to the solution to prepare final
volume (100 ml). The solution was sterilized by being
aseptically filtered with a proper filter paper, and
separately dispensed each 1 ml into an ampule to
15 prepare injections.

In pharmacological tests hereinbelow, 4-[N-
methyl-N- (2-phenylethyl)amino]-1-(3, 5-dimethyl-4-
propionylaminobenzoyl)piperidine (hereinbelow this
compound is designated as "Test Compound A") is used as

20 a test compound.

Pharmacological Test Example 1
(Angiogenesis promoting action of Test Compound A)
The test was conducted according to a report
by Nicosia R. F. et al. (In Vitro Cell Dev Biol 26,
25 119-128, 19290). Briefly, thoracic aorta was removed
from rat under ether anesthesia, and aortic rings were

obtained by cross-sectioning at 1 mm intervals. The



(0.9 g) were dissolved in adequate anount of distilled

water for injection at 80C under stirring. Thus 5
wohv@ionzd4 sol uti on was cool ed to 40C, and PCT/JP2005/001444

4- [ N- et hyl - N-

(2-pheny|ethyl)anino]-l-(S,S-@ met hyl - 4-

pr opi onyl am nobenzoyl ) pi peri di'ne (500 ng),

pol e l tpLagubarn nyei gt;=4900,,1Q.

and¥§%%¥§o§§%?%y%gg% sorb?tan n%noolggfeq( P&qééeﬁéﬂgl

10 graeual by . di ssphvedethenebsisthgaadingt iied Waker co. )

for injection was added to the solution to prepare

finadntyohing €A00rat} . cdhigosAbUL RRsWASdSHE ! kaed Bper
being aseptically filtered with a proper filter

papeiyeandandepias aheliyudi spsnsrdheagbdlefferint@rae days.

anpul e to 15 prepare injections. In pharnacol ogi ca

3 esABtdier i ddoes ofrord- fie culture, micro-vessels newly

met hyl - N- (2- phenyl et hyl ) am no] - 1- ( 3, 5- di net hyl - 4-

pr api ony | Bremoberzoylinpi pectdoneofhehei abekow thing

conpound is designated as "Test Cbnfgund A") is used

as SeEGineRs wonpodtimiined®hat Hacal bgléak ThospErsapke then

(Angi ogenesi s pronoting action of Test Conpound A) The

t e STUNRRL T Pkl Bt @EC 20T AU MR e aVEdpBrEedbynNégstal

R F. et al. één Vitro Cell Dev Bipl 26, 25 119-128,
1995 i BRIYS WHOT ac?P T t Y waSTREnBotan e dfcion
nder_ether gnesthesia,.and aorfic.rings wer

1D RETREd By Trostl Skt Wi ho at LHE Hin FAE eP GRFSEm3lefi0

ZOQ§QQI%$§A RE%&QR%99§/§§Qf§§éd1§sing Dunnett's test with
randamized block design. The difference between test
compound groups and non-treated group were considered
statistical significant at P < 0.05.

15 The results are shown in Table 1. As is
shown in Table 1, the Test Compound A indicated
significantly increased numbers of newly grown micro-
vessels with dose dependent manner in the thoracic
aortic ring specimens of rat, as compared with those of

20 a non-treated control group. Accordingly, the Test

Compound A was clearly demonstrated to have

angiogenesis promoting action.



aortic rings were enbedded into type | collagen gel
(Koken Co.). Further, MCDB131 nedi um (G bco BRL Co.)
woantsarmidmg t he Test Conpound A was added to tRETUPPes001444
| ayer, and the nmedi um was exchanged every three days.
5 After 7 days fromthe culturg, mcro-vessels newy
grown froma cutting section of the aortic ring
specaweasiwer e stained with al kal i ne phosphat ase, then
nunbers of m cro-vessels observed based on digital
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PCT/ JP2005/ 001444 14 Table 1 |Concentration Nunber
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6 6 35
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Values were expressed as the mean #+ SE

**% P < 0.05 vs. control

Pharmacological Test Example 2
(Effect of Test Compound A on vascular endothelial cell
migration)

The test was conducted according to a report
by Witzenbichler, B. et al. (J. Biol. Chen., 273,
18514-18521, 1998). Briefly, human aortic endothelial
cells (Cambrex Corp.) were cultured in MCDB131 medium
to confluent state. Cell migration was tested by using
a 48 well micro chemotaxis chamber (Neuro Probe Inc.).
The Test Compound A was added into the lower layer of a
well, while cells, 1 x 10* cells per well, were added
into the upper layer, and those were cultured for 4

hours. Cells were immobilized with methanol and cells




Control 6 20 + 2 Test 12 7 24 + 3 Conpound A 11 7 22
+310 730+ 3* 9727+2 87 32 +4* 7733+ 3

WO 206/06273%5 + 4 * Val ues were expressed as the ReatIP208#001444
** P < 0.05 vs. control Pharmacol ogi cal Test Exanple
2 (Effect of Test Compound Aqan vascul ar endot hel i al
cell magration) The test was conducted according to a
repofitthé Bypd¥t zgpblchke ( I
273, 185113#18521 ylgggf 58?%?’@3% @Eﬁﬁa%eggb’%d HeMeel1s

endpidedtadl ogeths f£Bﬂ@fe%e£@rBtﬁlﬂ@ﬁewﬁ%ht% e ik

MCDB131 medium to confluent state. Cell mgration was

t estRt-bynasi ogal RSt s 0beEPO) heRBhaximnehanier

(Neuro Probe Inc.). 10 The Test Conpound A was added

i ntroi gt édwendoalyerianl eeliel bhsebirka €ebhsdidixalO4amera
cells per well, were added into the upper |ayer, and
&tummaqﬁwwexﬁn¢me£bdcby4ushngr8c1ﬁhlEmagere3c1on Corp.).

i mobi lized with nmethanol and cells WO 2005/ 072734
PCHIP200E) D94l amliysihevappeerfayeedohsarbilbes:

were renoved, and cells mgrated on the filter were
StgﬁqﬁﬁjWqu]qukyzﬁg(y@lng Williams' test after linear

regression analysis. The difference between test
compound groups and non-treated group were considered
10 statistical significant at P < 0.05.

The results are shown in Table 2. From the
results in Table 2, the Test Compound A indicated
significantly increased numbers of migration cells with
dose dependent manner as compared with those of a non-

15 treated control group, then the Test Compound A was
confirmed to promote migration of wvascular endotheliall

cells.



(I nternational Reagents Corp.), then nunbers of

m grated endothelial cells observed fromdigital
woansria2B34i mage were counted by using Scion | nRQE/JP2005/001444

(Scion Corp.). The statistical analysis was perforned

as follows: Data were analyrzLd using Wllians' test

after linear regression ana gsi s. The difference

be gn, test compound groups and non-treated group

were considered 10 statistical significant at P <

O.WHV—FS—-&FG—S-F?G\M‘- +h "’“b'e 2 Eromthe
results in Tabl ec@ncéherTesonCa rrpo A i ndi cat egmoer of

si|gni ficantly |i ncr gaged; Minber d rlﬁ"&)r i onl cel graltllon
i 1 1 hﬁl‘f\ =Y

o~ Al " s
W neent—mranher—as conpat ed—with—those—of

a|femtlt® 1t reatled control group, t hen f&he Tes

endetstiel i al  cells. WH22005/ 072734 PCI/ JP200
16 Table 2 Concentrati on Nunber of 5 Log
M| groaiosnd el Contrdll 4 34 8§ Test
Conmpound A 11 |4 42 61%0449 69464+8** 8 4 64

t
Awas—conftrned—to pronote mgrationof V&I"
5

4|7 ** 4 49 + 6
9 4 64 + 8 **
8 4 64 + T **

Values were expressed as the mean * SE

** P < 0.01 vs. control

Pharmacological test Example 3
(Effect of Test Compound A on luminalization of
vascular endothelial cells)
The test was conducted according to a report
5 by Yasunaga, C. et al. (Lab Invest, 1989; 61: 698-704).
Briefly, human aortic endothelial cells (Cambrex Corp.)
were cultured in MCDB131 medium to confluent state.
Cells prepared with medium containing the Test Compound
A, 5 x 10% cells/well, were added on cell matrix gel
10 (Nitta Gelatin Co.) and cultured for 4 hours to adhere
cells. After medium removal, gel was added to embed
cells, and medium containing the drug was added on the
upper layer, then length of the formed tube was
measured on the third day based on digital camera image

15 by using Scion Image (Scion Corp.). The statistical



Val ues were expressed as the nean SE ** P < 0.01 vs.

control Pharnacol ogi cal test Exanple 3 (Effect of
woesds/o@spound A on | um nalization of vascul aPCT/JP2005/001444

endothelial cells) The test was conducted according to

a report 5 by Yasunaga, C ﬁ-t7 al . (Lab Invest, 1989;

61: 698-704). Briefly, human 'aortic endothelial cells
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gel was added to enbed cells, and nediu tai ning

t her gt dagr adislafe £ ¢hesiuppes kayeistihen Lepdilietint
the fornmed tube was neasured on the third day based

on i gh talo ca@hera i mage 15 by using Scion | mage (Scion
Corp.). The statistical WO 2005/072734

PCT/ JP2005/ 00t drediV]l nah ysi shaws per Tabied3as From the
follows: Data were analyzed using WIIlians' test

af tegsuliearn régrles s3 ortlamal §st sComFhendi Af enénceted

bet ween test conpound groups and non- treated group
wersel Honsh Gritely sinftietsedl lenghl f pEafprmgdatuPe<with dose
0.05. The results are shown in _Table 3. Fromthe
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confirmed to promote tube formation of wvascular

endothelial cells.

Table 3
Conﬁiﬁ;;?gion Numbe r Le?ggg ?giigiTed
Control 4 13.3 £ 0.4
Test 8 4 15.7 £ 0.9
Compound A 7 4 32.2 + 3.8 **
6 4 48.4 + 5.3 **

Values were expressed as the mean * SE

** P < 0.01 vs. control



dependent manner as conpared with those of a non 10

treated control group, and the test conpound A was
woanfsiorzBd to pronote tube formation of vascul 2CT/JP2005/001444

endothelial cells. Table 3 Concentration Nunber Length

of formed (-Log M tube (Pigﬁi) Control 4 13.3 + 0.4

Test 8 4 15.7 + 0.9 Conmpound A 7 4 32.2 3.8 ** 6 4

48.4 + 5.3 ** Val ues were gxpnpessed as the nmean SE

** P < 0.01 vs. control WO 2005/ 072734

PCT{ JP2005/ 008444018 EbAbNSndalsoksenef éoa%@%q%groffora‘

the production of a pharmaceutical conposition

pr ops Mgcangi ogenesmsosivhbahrbhepphabiRegULINCAlbgenesis,
conposition conprises, as the active ingrédient, "at

| easlticineticonploandaseliectel EoapbsatybaUBoRPRSIsS NGs the
of a piperidine conpound represented by the genera

f oract v I)ngredadnts, t Aer efist Rine RednpoRRd( 32 1whekei From
R represents a benzoyl group which nay have, as
substyruantcondishenphenhyd pipgridine Bogpoups represented

selected froma group consisting of an am no group,
whi®h Fhg general formula (1) or salts thereof:

1

R
R—NQ—N(R, 0

wherein R represents a benzoyl group which may have, as
substituents on the phenyl ring, 1 to 3 groups selected
from a group consisting of an amino group, which may
have a lower alkanoyl group, and a lower alkyl group; R!
represents a hydrogen atom or a lower alkyl group; and
R? represents a phenyl lower alkyl group.

2. The use according to claim 1, wherein the
piperidine compound is 4-[N-methyl-N- (2-
phenylethyl)amino]-1-(3,5-dimethyl-4-
propionylaminobenzoyl)piperidine.

3. The use according to claim 1 or claim 2,
wherein the pharmaceutical composition for promoting
angiogenesis is a preventive or therapeutic drug for
diseases with insufficient development and regeneration
of blood vessels, and various diseases caused by
ischemia.

4. The use according to claim 3, wherein the



have a | ower al kanoyl group, and a | ower al kyl group;

Rl represents a hydrogen atomor a | ower al kyl group;
wanws/oR23epresents a phenyl | ower al kyl groupPCRIPIN&E001444

use according to claim11, wherein the piperidine

conpound is 4-[ N nethyl-N-(2-

phenyl et hyl ) ami no] - 1- ( 3, 5- di et hy! - 4-

pro n ; [ :

ooy A et o e o i uEPLEREhE BEveldonil U regeneration

phag frag eyt d Cak s 6@MROS LRt 0huRr QIRLLAE s ANGIQQE

'S
is a preventive or f herapeutic drug for diseases@ﬁfth
| nsuf&h&hent 2 feviel 0pARAL a2NdnkRgeRERAL | ARgi0k @é&%éfis,

vessel s, and various di seases caused 6y i'schem a.
Thecets€h B£T 0L fF 8gct 0ok | abBhBlevwhenehtith@n¥WOvarious organ
2005/ 072734 PCT/ JP2005/ 001444 19 di seases with

i nsddrfid gd €nd cdawehnpsanbyantabegesenal loRusQef bl ood
vessel s, and various di seases caused by ischem a are
myocardi al infarction, angina pectoris, cerebra
infarction, senile denentia and various organ danages
acconpani ed by di abetes nellitus.



