SPECI FI CATI ON  CELL DI FFERENTI ATI ON | NHI BI TI NG AGENT,

CELL CULTURE METHOD USI NG THE SAME, CULTURE MEDI UM

AND CULTURED CELL LINE Technical Field The present

invention relates to a stemcell differentiation

i nhi biting agent conprising a | ow nol ecul ar wei ght

conpound, especially a SPRECIRICKDIONqui nol i ne

derivative, as an active ingredient, a stemcell

c WBLWy BIFEERION TRATICN My HIBET INGA.GENT,aCELL ICULTEOR BIMETHOD

and a cultured stemcell |ine prepared by using the

sangSINGa HIE SME, CULTERE MEDRIM, AND CUITEIRED CELL LINE

bi cycli ¢ conpounds having an action of naintaining an

undi fferentiated state of the stemcell. Background

art An organ and a tissue damaged by an injury, a
Tedhmsieasldteldr agi ng require pronotion of regeneration to

recover its function. Particularly, a substanti al

or gaThsupieserdsinventian, rélatesrtp &istereycellodiffraentiatina inhibiting agent

essential for maintaining life, and thus hypofunction
comptismgc ai mw ttheleewar owiglhts camgeund;. espreially oa getrahydroisoquinoline

transplantation treatnment such as organ
detivatiigplagmamactive ingrebent] ar stomceaitigulterd methed dvsngsingfthe same, a

savi ng. However, the number of donor is generally
cultyreumedigme and azgudturadigtem cebingmrepared by aswg the same.  The present
., problemis necessary. In recent years, regeneration
inyepgipe ireletesfurtheng neve bisyelie rompowridsthavingpaneeeion ofmaiggaining an

enbryo or an adult and may have an ability of dividing
undiffesntistedestgteod the stemcett i ate in one or a plurality

of directions, to prepare the tissue and the organ for

repairing a defect tissue, attracts attention as a

tggrrgg;utic met hod wi t hout the defect of the
Baghgtoahd Adnal  organ transpl antation. Specifically, it
is exenplified that follow ng propagation, the stem, .
cel | ﬁi"’s"@ﬁa&wﬁnd ah dissUse dampged hyn AR JOBHY: 8 Hiscasscor Aging require

cell transplantation and, through yse_ of an artificial
pr%ngtmyp%ﬁeg?wggw torfgeyer i1t tapcio ii%"é@'ﬁ‘étar stapfial organ such

he artificial tissue is trapsplanted.,intg,.a living )

as iy, Tyt Mol ek Pangrean ISpsseal fof majnipipine fife, aqd thus Rypofunction

xpect.ed .t hat, usin he stemcell for .
and iST thereof causes c{eaﬁx. Thersfore transplantation treatment such as organ

transplantation is popularly conducted intending life saving. However, the number of
donor is generally insufficient, and thus a new approach to solve the problem is
necesséry. |

In recent years, regeneration medicine by using a stem cell, which is present in
an embryo or an adult and may have an ability of dividing indefinitely to differentiate in
one or a plurality of directions, to prepare the tissue and the organ for repairing a defect
tissue, attracts attention as a therapeutic method without the defect of the conventional
organ transplantation.

Specifically, it is exemplified that following propagation, the stem cell is grown

and then differentiated to be used for cell transplantation and, through use of an artificial



cell transplantation therapy and tissue engi neering
all ows solving the problem which includes a defect
of a tissue after a transplanting piece is resected
fromthe donor and the shortage of the donor, in
transpl antati on therapy including conventi onal
suppbett tisans phdattdidid ntissdh eorstraotiag the haFididaissuel &nfradspld@ted into a
from many organs such as a bl ood vessel, nerve,
liting by @ad tis Liseglens dncartificial umgan. panis eepactedPehiat using alid stem cell for
among them a totipotent stemcell having the ability
calf trdndflentativn dterapy amd dbsuecaidindeying sallpstsssalvingt thefproblem, which
attention as a cell that can provide easily a cell
inghdena defestief atietefafter & ansgflantingepiet oisadsackgefiemahé donor and the
medicine field and al so drug creati on and gene
shoimegapyofl Ktiewndexanplies tdnsphatdtioni ptieeapty simrudieg| conventional
are Enbryonic Stem (hereafter ES) cell and Enbryonic
autetransplagtagiafit er EG cell. The ES cell is a cell line
isolated froman Inner Cell Mass (ICM of a
bl astDasy stems cely dapbeen idandified HFvomsmeny argans Nachras, a blood vessel,
292: 154, 1981). Cells consisting an individual are
netes,i blead,f eastilagepbomarjvesc panteeas pPetisudadlyt pmongrihem, a totipotent
Inner Cell Mass (hereafter ICM of the blastocyst )
stemagl havingnthe gbility of differantigtinginl all celhtypes jgets|adit afidttention as a
the epiblast are a stemcell group having the
callothpberncpreyideaasiles csH| andrmtissue isedfipn the yaferementioned regeneration
differentiation into various kinds of tissues to form
medigine {ipld, arf also drtg creationsand gese therapabr yo and a
chinmeric enbryo to differ into any mature cells of th
adul tKnowngxapigstof i totipatente®my esll] arEmbrypic atsm (hespafier ES) cell and

oduci ng such various cells as bl gad cel
fﬁ%@@awﬁallm slqreaftey Flx) eedl  cHheoER spil ds a@@llﬂmeﬂéﬂa&ed from an Inner
pancregtic incretion _cell
C%EMS%%J E@F # % ﬁ@S@sm.sﬁg&w Srmpwse(Evaps &f als dratyrei 233 da4s 1981).

duct | . Saisin aku PBessat su:
Cq gf‘e%}s M‘H iyl are darivd frg%oa)pnw eetgdepm prpducgd from an
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o e o b e it
roFEEP R B0 S35kl 58 SIS R FLR P e ot
Int%ﬁ[tlotnh e § ellnHist {hg'abﬂ?tryeoqt ﬁroh'u&ﬂg as%'cllx 'vtaﬁoésl Erclalis bs bldod cells,
myocardial cell, vascular endothelial cell, nerve cell, pigment cell, pancreatic incretion
cell depending on the condition of in vitro differentiation induction (Nakano, T. Saisin
Igaku Bessatsu: Regeneration medicine: §1-89. 2000).

The EG cell is a cell line established by culturing a primordial germ cell in
presence of LIF (Leukemia Inhibitory Factor) and bFGF (basic Fibroblast Growth
Factor) (Matsui et al., Cell 70: 84. 1992; Resnic et al., Nature 359: 550. 1992) and has

ability of differentistion into various tissues as in the case of the ES cell.



of the nouse ES cell (bovine ES cell: Schell ander et

al ., Theriogenol ogy, 31: pl5-17, 1989, swi ne ES cell:
Strojek et al., Theriogenology 33: p901, 1990, sheep
ES cell: primte Handyside, Roux's Arch. De v. Biol.,

196: p185, 1987, hanster ES cell: Doetschman et al.,
Dev. Bi edcent s, the 2S5 cdlD Snes Bhablishedda amirealsSihead than the mouse
Thonson et al., Proc. Natl. Acad. Sci. USA, 92:

werSrbportdd Und itrevasrsisein tfat delylhavd hodddiffesdntiation abilivy sigyilar to that
of Production 55: p254, 1996, human ES cell: Thonson

of theaopséSEBesetle(bozbiz: EP Tel5ScHABder dRealhiTimtibgenolagy,,31: pl15-17,
Nat ure Bi otech 18: p399, 2000, cynonol gus nonkey ES

1889, | swiSe i rcell: Stropk. et EgvTh&jogendidzy IR 730120099, sheep ES cell:
order to maintain undifferentiation of the ES cell, it

piimatge kamdydige,nBous's ahycht e co-Bioly ul9é: pIBEHriOBF adtmster ES cell:
originated froma nouse fetus as a feeder cell. The

Deatsehmen btoal., Dey. Bidd 12%rp22di h288, Rbesusunatiafiie ESmellaThomson et al.,
of the ES cell line of a primate (Thonson et al.

PrcotNatiNAChd. S&CddSA SR p786A 1995, masndset E§38]l: Thomsametel., Biology

al ., Science: 282: pll45, 1998, Reubinoff et al.

ofBrodneti®i 53: @541899£39@anﬂ$0®)11 ThHomsom et alprS@pmpatZSBnpllfﬁ 1998,
of the nmouse primary fibroblast is conplicated as

Rewbinoffst al. ANaBug Btl@‘.eqlsls PP, 3080.cormopolgus menkay Bicell: Suemori
froma pregnant nouse, the enbryo is degraded by

cicsla Pve. Dymeadione]3. @881k he 1 brobl ast yi el ded |
collected on a dish. Since this cell is primary c
qual i Injordantyeaintin uadifiaentiation of thedf cglni e g@twrdly necessary to
GW-matched level is difficult, and the_abhili

corgmlirgiarfitrgblastnrigingted fiom # Bipusm fetueas ajfepfl%rr%ﬁ/ The same method

dependi ng, on the enbryo, used. As_an cell cultu
is S GRF wmwgmﬂgﬂ”er%r&wapp OALR&ES cel} inapf arprweﬁtk (Thomson et al,

P%@?&El' ol ek ﬁ?gAﬁfz Biedia8%s, ﬁﬁegLsE:g{e éﬁ%fc?mﬁ%é%z: p1145, 1998,
R§ lﬂ%ft%.emﬂﬁéﬁver 1%‘%’?%@3@ %?eiaﬁ(’@?) the IEtsycgu i s

vari ahl e, and thus, ?r st abl e

cel | N fobsEBPhe wqmawwrgﬁ%f@rﬁv}géﬂtﬁ Gpmpligpted as follows
HCEES U5 0 S5 R oL SRERRELA G e
ARty S Retead 3‘5‘1 Bt podelie Bl lidap o gigh.  Since
L5 ALy T BBt memggement o0
Rﬂixsﬂa?(l:h%d leve(i i€ E(ﬁ'gtﬂt,t :{}1% the ability of maintaining undifferentiation may be
different depending on the embryo used. As an ES cell culture method without this
complicated preparation work, there is a method of using an STO cell (ATCC 56-X)
which is a cell line of the fibroblast of a mouse embryo., However, the STO cell’s
ability of maintaining undifferentiation of the ES cell is variable, and thus, for stable

culture of the ES cell, the mouse primary fibroblast is superior.
In recent years, an infection case of an endogenous virus across different animal

species was reported (van der Laan et al., Nature 407: p90, 2000). The culture method



above culture nmethod for maintaining undifferentiation
of the ES cell by using cells derived fromthe nouse
is not suitable for culturing the ES cell aimng to
use for nedicine. As the nethod for culturing a
primate ES cell using no nouse-derived feeder cell, a
aimdfidrase of tledbimagn &ESCeelh foremedisiter etjeide e viehwpin® tgeculture method
primary fibroblast to a culture nedium has been
with@uar donthet fbetwenasghlseof different amirkalt gretick aisdpodpidle. Therefore, the
Publication No. 2001-17163). However, also in this
aboas esuliuke nicthwk fdr ohatheginingl tadiffegntistiex pb3kel BSOcelhvy using cells
uni dentified factor secreted fromthe nouse cell, and
derived efromethehmoz cehbt cudtdble ddr icnltusng theaESe oell raimirgnto use for
IS not suitable for the use in nedicine. Mreover, a
medinper of infection of the endogenous virus remains.
Consequently, the defect caused by coculture with the
mous eAp themmethofdi for chltadng iasprimnatesic$ veld waingahd mobse-dhgved feeder
method for culture for maintaining undifferentiation
cedlf at methedusfeadding @l ¢ompunehb secreted iy theempuses prichary fibtpblast to a
feeder cell and the conponent secreted by the nouse
cultmesimedum has heanuteparted for eadmple, JapangsaaPatght Liaid-apies Publication
coated with gelatin has_been already known. However,
No.r2G0dr §71638). hodoweearkaae in thihtdser the\ES eell undgricuptyring st exposed to
be added to the culture medium (for exanple, Smth et .
angynidentified faptor secreted from theomyyse qellrand thereforeothie BS callhepltured in
therefore, has problens of high cost and a bad
sugh aefnNVHONBIEND i Nob pitable forcthgl usery medicings uMaerppaied flanger of
. for, mass culture. In addition, an effect of LIF is
infectipe cof the temdogenoys| virugjapmeing. f (lnnsequeatly, e defgct caused by
nmouse line (129/ sv line and C57BL/ 6 |ine) and shows
cogplturgvath theimeuse peimasy fibrohiast 4s et slwedat alleci es.
Especially, for the primate ES c¢ell, it has,k been
Knowrhs Wsimethed faraltire for maimjaining widifferemttion ohdis mestse ES cel

does npt allow keepjng the undiffentiation statu
Wl?l?%at Ul dnousuieEigRd deedar ocll ppd dhe &amwns«saééa@e@ﬁi by the mouse
rop el o8 s wifen R Cat b gelihas Deen aveady
i SISV RS Pt T ot i) Sathe added to e
* ol (R P LG 6 Ao BT OALH BEBQ0BBIF i @ cytokine
angﬁ.ﬁegggﬁ"?,%ﬁ !g!é?ﬁalgqqsd 8? gfg?xﬁg)gtt ar%x z&;aeds Ereger}ga?t?o%npde%&rlmgmt:el? ?esulting in

unsuitableness for mass culture. In addition, an effect of LIF is limited to the ES cell

derived from a very specific mouse line (129/ sv line and C57BL/ 6 line) and shows no
distinct effect on animals of other species. Especially, for the primate ES cell, it has
been known that addition of LIF to the culture medium alone does not allow keeping the
undiffentiation status (for example, Thomson et al., Proc. Natl. Acad. Sci. USA 92:
p7844, 1995; and Thomson et al., Science 282: p11435, 1998).

On the other hand, as a low molecular weight compound which amplifies an

LIF’s action of maintaining undifferentiation of an embryonic stem cell, PD98059 (Cell



210: p30, 1999) and, hence, the aforenentioned problem
is not solved. Consequently, so far, there was no
differentiation inhibiting agent enabling safe nass
culture of the totipotent stemcell at a | ow cost, and
no net hod of safe mass culture of the totipotent stem
Stgmalingt Téchaologw Cogi. fade)bBereponedn. Howeever, the action of PD980S9
differentiation inhibiting agent according to the
dppesievh LIFveridoes noo eppressemdepdndentp tteceffert (Basdohtet al., Dev. Biol.
conmpound as the active ingredient. It has been not so
21 @erp30n 0990 )t amd! henck ptive rifbremehtionedvyarbblem is oo salmed.
mai ntains the undifferentiated status of the
t ot i pChasequentiynsodht, therd tveas afoodiffereniiation intobiting agent enabling safe
mai ntai ni ng undi fferentiation of the totipotent stem
st bulivire off thestotipoteatstemdeliyat taHewl avst, andl @ouhethodvef gife mass culture
compound represented by the fornmulae (1) to (10)
of Hbewtotipotehi stespeellf atc dbé doww bed Imest beme knkwown Tate differentiation
so far. Disclosure of the Invention The object of the
inhikitieg tagentyasvording ite the ppesent thyentich compents atlowrmolecular weight
inhibitin agent which allows culture of a stemcell
cempewndeashthg astive dngredient. | It hambeannaitfspefee known dhat a low molecular
state without use of any feeder cell or any conponent
weight vesanpgounsh maintdige dbe wulifferentiated gdates o) thehéotigtgfang tstem cell.
of the present invention is to provide a nmethod for L
Thetiefare, thg actien of mwintaining wndifferendatinnefithe tafinotgns stem pejl which is
an undi fferentiated state by using such the
pessessed i thet lown molgeulart weight gempoynd represenisd byf thenfprmulae (1) to
f eeder cell or any conponent derived fromthe feeder
(193 1shown iry thiv spacifidatien chasaiof bean kngvan atiadl sofatvhi ch
conprises such the differentiation inhibiting agent,
and to provide a cell |line prepared by culturing using
such the_differentiation inhibiting agent. Further
Diselasies ofdgp deyenfipnt he present invention is to provide
ound enabl i

2e|n|ovﬂle I%:L;ge%% lé):#gtpg ?Jq;n?@ng ARVEDnHER ig %ﬂ C]%Jr:qtgﬂireea %fifférlggtigtgo%n}nlﬁbiting
oS! G oL SE LR St Lout e, oL Bn el eldrotioed
A RN S AT R SRR T
o8 Bt PR s B R T S R Pl e s
S T B, A S 5 o e
drrﬁeelréntff:iﬁlc)rtl %ﬁlﬁb{tfnﬂugggntcgur{ﬁgﬁtslils@ Ot any feeder cell or any component derived
from the feeder cell, and to provide a cell culture liquid which comprises such the
differentiation inhibiting agent, and to provide a cell line prepared by culturing using
such the differentiation inhibiting agent. Further another object of the present invention
is to provide a novel bicyclic compound enabling culture of the stem cell or the
embryonic stem cell in the undifferentiated state without use of any feeder cell or any
component derived from the feeder cell.

The present invention was achieved to solve the above objects and relates to a



such the differentiation inhibiting agent, and a cell
line prepared by culturing using such the
differentiation inhibiting agent. Thus, the present
i nvention includes the follow ngs: (1) A stemcell
differentiation inhibiting agent which conprises a | ow

diffetetiation imebiging agestrgilwviflg otltwre Sl al stéheeR @k aBentbyonic stem cell
active ingredient. (2) The stemcell differentiation

in arthudidifferegtiatgd ntate,ce atethodgfok @ultiing fevstemvdedir e the tehbryonic stem
| ow nol ecul ar wei ght conpound is a conpound

calleby esigt sdh hijie differtntiatidnainhibitingRlageriRZa Gell/ ol tire lifuidRDmprising
R4 wherein, R, R2, R3 and R4 may be the sane or

swthfthe differentastioh inléipitegepeitgndn celllawt propared b duhutingusing such
group, an el ectron-donating group or a hydrogen atom

the idinfferéntiatimpriebibiting &gent.0 8- nenber ring contai ni ng at
| east 1 hetero atomin the ring; X represents an
al ky | Bns, thequeseaf invhittidn imchidies thediotlewingh: a mai n chain
ranges fromO to 10; the al kylene group having the

(1atostem celindiffierentiaGon éprikitieg tagent which|cenipoises a dove norlecular weight
nore ethylene groups constituting the al kyl ene group

comipsound or ¢ shH tleatedf\as-aB-active ingmgdientnd/ or - N=EN-  gr oup,
and/or -CONH group, and further the group may have a

(2)dhe Istemb epllidiffseentiatign fwhibitagragent stconding to (1 B g\ﬂmqmn the low
has 1 or nore el ectron-w thdraw ng groups,

meleguler wrighs aemperndyis agemponnd yenrossatedzdyoie fermula (1):
substituent; G represents an aromatic group which may
haverRbn el ectron wi t hdrawi ng group, an

rE€l ectron-donating group or a hydrogen atom the ring

A6 € 1,9r nore el ectron-w thdraw ng group and/ or
an & doat i ng group as a substituent other
r¥fan G group. (3) The stemcell differentiation

'4t| ng agent according to (2) above, wherein the
r|ng 6 A |s a 5- or 6-nenber ring containing at | east

wHitPogtn Brol AM By Ben B i SRenos g GRp Topresenting an
elecrﬁ'on-wngdrawmg group, an electron-donating group or a hydrogen atom; ring A
represents 5- to 8-member ring containing at least 1 hetero atom in the ring; X represents
an alkylene group of which atomic number of a main chain ranges from 0 to 10; the
alkylene group having the atomic number of 0 represents a single bond; one or more
ethylene groups constituting the alkylene group may be replaced by -C=C- group, and/or
-N=N- group, and/or -CONH- group, and further the group may have a doubie bond |
bonding to the ring A; the alkylene group has 1 or more electron-withdrawing groups,
electron-donating groups or hydrogen atoms as a substituent; G represents an aromatic
group which may have an electron-withdrawing group, an electron-donating group or a
hydrogen atom; the ring A may have 1 or more electron-withdrawing group and/or an
electron-donating group as a substituent other than an -XG group.

(3) The stem cell differentiation inhibiting agent according to (2) above, wherein the ring



(4) The stemcell differentiation inhibiting agent
according to (2) above, wherein the ring Ais a 5- or
6-menber ring containing 1 nitrogen atomin the ring.
(5) The stemcell differentiation inhibiting agent
according to any of (2) to (4) above, wherein the
Aafskylener Gnoanmbdr e semuingd Yt Yedsn ¢! hid€® dtodr sdtedted from a group
groups and/or atonms selected fromthe group
compistingtofrachitrbgamnatain wh ogygunmatomandCydul ik atdn, iAthetik@Xy
group, a nitro group, a hydroxycarbonyl group, an
(Dl 'Kexsrern rcbl niyffergnidatinn iahibiagageat havoyding t® (), abo®e, wherein the ring
nitrile group and a hal ogen atom as a substituent. (6)
ATibe 5 bermemnberdiiig esrtainingt | nitroigai atdind imtbe aigpgnt
according to (2) above, wherein the |ow nolecul ar
Sl)eTlgdWStenncqudtheremamonarﬂmdmmg agmt easemtlmg toyartyhef (2) to (4) above,
formula (2): RR RORRB 78 R31 / N"R(2) 5 R4 XG
whbeireithe &kyleR2, gr&lly rdpdesedtednioly X arctudehd samwragrdupssmd/or atoms
defined in (2) above, and R5, R6, R7, R8 and RO nay
sdlectech &rognthe groupliconsisting of mnalkyl gupsemacylgrawp, an alkoxy group, a
el ectron-w thdrawi ng group, an el ectron-donati ng
nigrocgrpupyra ly drgxircatfemy bgromp, valkakecasthamyl griup, an aminocarbonyl group,
differentiation inhibiting agent according to (2)
a aliolecgroup ené & halogen kom anpbedstiteent.wei ght conpound is a
conpound represented by the fornula (3): RL Re RZ R5
(60 She skean eikdifftentintioni inhikitingREentaccorling 3o Gidboverwherein the low
the sane as those defined in (2) above; R5 and R6 ma
mglecnles weight compaind israenmpasditeprepsnserbby thegformula (2):

el eckqog V\‘laet hdrawi ng group, an

7
2 R
R 8
(2)
R3 N\R5
R* X
~G

wherein R', R% R?, R4, X and G are the same as those defined in (2) above, and R® R®
R’, R® and R® may be the same or different, each representing an electron-withdrawing
group, an electron-donating group or a hydrogen atom.

(7) The stem cell differentiation inhibiting agent according to (2) above, wherein the low

molecular weight compound is a compound represented by the formula (3):

wherein R, R?, R® , R, X and G are the same as those defined in (2) above; R® and R®
may be the same or different, each representing an electron-withdrawing group, an

electron-donating group or a hydrogen atom.



el ectron-donating group or a hydrogen atom 7 (8) The
stemcell differentiation inhibiting agent according
to (6) above, wherein the |ow nolecular weight
conmpound is a conpound represented by the fornula (4):
RRRORBRT RZRS RIWR5 R4 (4) RIO NR73 R1L * N
(8R1he/sterh @&l ditfdrentidtion ilkibiti agsht addordifsy to (&3 abode, I:6911ere1n the low
are the sane as those defined in (6) above; R10, ,
mBle2uban eveRzh3 compotaed ishecomafonndrre dpheﬁéméd?bbt thecfafhula (4).
repres_ptlng an el ectron-w thdrawi ng group, an
electron-ﬁn 2 | Ang group or a hydrogen atom the double
g b [ine represents a single bond or a
doub ynd; JWBh t he doubl e one-side broken Iine
repr.e S a pjloubl e bond, a wavy portion represents
t R prﬁseno- ofR% geonetric isoner; arrangenent of

but R1PfayNe Ry of an E isonmer or a Z isomer each
nde endﬁnt ly. (9) The stemcell differentiation
g agent according to (8) above, wherein R,
R4, RS> R R RS RO Ro Rl1l1 R12 and R13 are
R ndependent |y groups or atons selected fromthe
group consisting of an al kyl group, an acyl group, an
al koxy group a nitro group, a hydroxycarbonyl gr oup,
anitrjl ﬂg san aIJ< ycar kgonyl group
Wb?ﬁv'lﬂo%alfbo JRGR3uB®, B lRaIaogeI'h mcdm&amb@thpsﬁdﬁjmfcdm (6) above;
@ om, (10) The sI%em cell differentiation inhibiting .
gelt > aBcoraidn Rt omep) babthe, sameerasi lifferent,| gagh representing an

nnlecular wei ght conpound is a conpound represented by
equ{@mmthdnamqggroug, an electron-donating group or a hydrogen atom; the double

one-side broken line represents a single bond or a double bond; when the double one-side
broken line represents a double bond, a wavy portion represents the presence of a
geometric isomer; arrangement of these geometric isomers is not specially restricted, but
may be any of an E isomer or a Z isomer each independently.

(9) The stem cell differentiation inhibiting agent according to (8) above, wherein R', R?,
R3 R* R® RS R’ R® R, R, RY, R' and R'3are each independently groups or atoms
selected from the group consisting of an alkyl group, an acyl group, an alkoxy group, a
nitro group, a hydroxycarbonyl group, a nitrile group, an alkoxycarbonyl group, an
aminocarbonyl group, a halogen atom and a hydrogen atom.

(10) The stem cell differentiation inhibiting agent according to (6) above, wherein the

low molecular weight compound is a compound represented by the formula (5):



RLRORBR RR Re RENRB a RNCO (5 HNRO RL2
R11 wherein R, R2, R3, R4, R5, R6, R7, R8 and RO are
the sane as those defined in (6) above; R10, R' and
R12 may be the sane or different, each representing an
el ectron wi t hdrawi ng group, an el ectron-donating
groun ORtaghydrogen atom (11) The stem cell

Rte are each i ndependent I y ar oups or
ﬁd fromthe group consisting of an al kyl
group, an al koxy group, a nitro group,
arkenyl gr@up, a nitrile group, an
group, an am nocarbonyl group, a
differentiati i hi biting agent according to (7)
above, whereiRn the gw nol ecul ar wei ght compound is a
compound REpresénte® by the formula (6): R RB R2 RB
(6) R3 N7 RRRa RB
wherein R%, R%, R3, R*, R®, R®, R, R® and R’ are the same as those defined in (6) above;
R', R! and R" may be the same or different, each representing an electron-withdrawing
group, an electron-donating group or a hydrogen atom.
(11) The stem cell differentiation inhibiting agent according to (10) above, wherein R,
R%L R RY RS RS R, RE, R®, R¥, R!! and R?are each independently groups or atoms
selected from the group consisting of an alkyl group, an acyl group, an alkoxy group, a
nitro group, a hydroxycarbonyl group, a nitrile group, an alkoxycarbonyl group, an
aminocarbonyl group, a halogen atom and a hydrogen atom.

(12) The stem cell differentiation inhibiting agent according to (7) above, wherein the

low molecular weight compound is a compound represented by the formula (6):

wherein R!, R%, R?, R*, R® and R are the same as those defined in (7) above; R’, R® and
R’ may be the same or different, each representing an electron-withdrawing group, an
electron-donating group or a hydrogen atom.

(13) The stem cell differentiation inhibiting agent according to (12) above, wherein R’



9 wherein Rt, R2, R3, R4, RS and R6 are the sane as

those defined in (7) above; R7, R8 and R9 may be the

same or different, each representing an

el ectron-w t hdrawi ng group, an el ectron-donati ng

roup or a hydro%en atom (13) The stem cell

guﬁ ®'er? i R iRJp RE mind R are gactgmdepacienttyl granps @r (al:ih)ls selected from
above, wherein Rl, 9 R2, R3, R4, R5, R6, R7, R8 and

thBEreupec@sisting rod apeaﬂc}é grdup, gnaﬂmycgmlqi, adlydscedyégr(a@, a nitro group,
from the group consisting of an al kyl group, an

a aitklexgrogp,anmcemxiy\iowx \ah agetonp alky! grdupoa gydigalkylaminoalkyl group
nitrile group, an acetoxy group, an acetoxy al kyl

whichuppy &onfait o ayephatomoal diglkytamoinpalkyh gutupyraydialkylaminovinyl
contai n an oxygen atom a dial kyl am noal kyl group, a

grdup) ddyjfchnxyubhylmylinoagm gpqupa ah g arinevioyl gmup@aldlayhydro gen atom.
group, an arylam novinyl group and a hydrogen atom ) 5
(1612e Teen eetllediﬁbeanltlatjom frdvilting agmt rac¢ortingi to i(Blpbmyenwherein R, R,

%g{:o%glg% 8) above, vvherelr; R2, R3, R4, Rs,
anyhydrggw atoorss R @52 hydroghy efosenloses eyl group or

a | ower acyl group or . a | ower al kyl group; R6 and R7
a dowerl olket zzouy| Rgrod R wei Itwareglkylegtobies swdtih gnay be the same or
di fferelrllt, R' is a hydrogen atom a hal ogen atom a
differens Ryr dup hpdrogen atoat, adhatesep ajpmup nitrqarpup ot g lower alkoxy group;
Bydrogen atom a |ower al kyl group, a |ower acg graup
Rris a hyduagen atam.g/logres alkyl geva. Rigveracyl goup 0% ¢ %w&foaal&wxy group;
royp, a nitrile group, an aninocarbonyl group
andoferis adiykewsysarboail grogp.ou pitrife1grpuman %mm:%rbpnyl group or a lower
differentjation inhibiting agent according to (10)
alb‘B’&Wéf Oﬂﬁbgr@fﬂﬁ R R2, R3, R4, Rs and RO are hydrogen
ons; R5 ahydrogen tom alovver yI r up, or a . bl
Uﬁbw&lﬁ sgﬂnwp &ﬁ%ﬂsnumn bRt ATy Bpgard: ktyg( Q} Qeﬂy& wherein R,
3Ch4 d he sane or dif i S dr ogen
R”@%nﬁo%% B RpEeR PIoRS: Raish ﬁlgdrggﬁ@ BBy & O Y] droup or a
Iog%lf 2 al Onhy@%ql &)t ! Oiogyr)eo B:’yl %{{31%%9 kox%ﬁ% gaﬁ'%?]or different;
at.o I ower al k a | o r ou
amm.hﬁmssw g B lofertbndount & 15 WvdbhetiRaf P§ﬂ°§ﬁ“ atom, a
i ting accordln to,(12 bov rein R
nilf b PSR DGR R (518 r)ﬂ%%!f%;&ﬂnyg Gbbsopnd R
n acetoxy roup R4 is a aceto al k [o
hyifegtnad fﬁ&larl 7% Pgﬁ‘ﬁ%ﬁ? iéﬂwayf%&ﬂ%sﬁ #ker group.
a a -
AR e ﬁﬂla osbafuit PR Ao Rt (12) sboge ipercin R
and R? are hydrogen atoms; R® is a hydroxyl group or an acetoxy group; R* is an acetoxy
alkyl group, a cyclic alkylaminoalkyl group which may contain an oxygen atom, a
dialkylaminoalkyl group, a hydroxyalkylaminoalkyl group or a hydrogen atom; Rlisa
lower alkyl group or an arylaminovinyl group; R® is a nitro group; R’, R® and R? may be
the same or different, each representing a lower alkyl group, a lower alkoxy group or a
hydrogen atom.

(17) A compound represented by the formula (9), or a salt thereof.

10



| ower al kyl group or an arylam novinyl group; R6 is a
nitro group; R7, R8 and RO nay be the sane or

di fferent, each representing a | ower al kyl group, a

| ower al koxy group or a hydrogen atom (17) A
conpound represented by the fornula (9), or a salt

t her eof. RQlBZITRl RO RBRT RR6 R3( NR5 RIO RN
RR2 (9 » N R12 wherein Rl, R2, R3 and R4 nay

3 —8f fferent, each representing a hydrogen
owerN@I kyl group, a hydroxyl group, a |ower
alRRox P OfR°a hal ogen atom R5 is a hydrogen

atom 2 er acyl gfoup or a | ower al kyl group; R6
and @Y Rt he ame or different, each
RTEPTE ing a hydrogen atom a |lower alkyl group or a

oWeFxpd@l Kyl group which may forma ring structure; RS
anﬁ R9]are hydrogen atons; R10, R 1 and R12 nay be

thie~gd&ne or different, each representing a hydrogen

atom a halogen atom a nitro group, a |ower alkyl

group, a lower acyl group or a | ower al koxy group; R13

represents g hydrpxycarbonyl group; a |lower ‘
whekixRoR b RiyandgRouay te thecaneaorydifigrintozaghrepigsentinguphydrogen

or a tertiary am nocarbonyl group; the wavy I|ined ' s
atpoys 8 lower alley raseem tashydnexyp igeems sdower alkexyyewaptoriadalogen atom; R
. isoner; arrangenment of these geometric isoners, is_pot
is gphydrageny atoss tar lowtes acybgroupay dlovearyalier! graep;R| seddy may be the

or the Z isonmer each independently. (18) The, conpound
sameppredidferent, pach: 1epresenting a hydyogepratems a) lowen alkydfgrouprer a lower

alggl g?gup which may form a ring structure; R® and R® are hydrogen atoms; R R! and
R'? may be the same or different, each representing a hydrogen atom, a halogen atom, a
nitro group, a lower alkyl group, a lower acyl group or a lower alkoxy group; R"
represents a hydroxycarbonyl group; a lower alkoxycarbonyl group, a secondary
aminocarbonyl group or a tertiary aminocarbonyl group; the wavy lined portion
represents the presence of the geometric isomer; arrangement of these geometric isomers
is not specially restricted,. but may be any of the E isomer or the Z isomer each
independently.

(18) The compound represented by the formula (9), or a salt thereof.

R1 R9 RB

11



RT 21 R RBKRSE RDRNRI3 (9) 11 R711 N R12 11
wherein RL, R2, R3 and R4 nay be the sane or

di fferent, each representing a hydrogen atom a | ower

al kyl group, a hydroxyl group, a |ower al koxy group or

a halogen_atom R5 1is a hydrogen atom a |ower acyl
whermitp ROy R3, Rbasd Rilrgst be et igumeR6r diftbrédt, savh feprdsbting a hydrogen
same or different, each representing a hydrogen atom
atanl, adewenhlkyl groupuphpdroryll gramp, a lakky hlkgkp gpouphorchhategen atom; R®
forma ring structure; R8 and RO are hydrogen atons;
isRl By drogeRaBm,aa dowermegi goap at dower dikyogenpaROmnd R’ may be the
nitro group, a lower alkyl group, a |lower acyl group
same ar ldifferenta lehalx yepgesenting R hyidsogenl atony, adlowler gillod grotl 3r a lower
represents a hydroxycarbonyl group, a | ower
ality kgnoyp avlodnyay foom @ ring strucarenRE andBAyte Igdoogen dttas; R'® and R
wavy |ined portion represents the presence of the
argebﬁredm'gm awoner halagemagenennitof grohpse loweraatkylr group, a lower acyl
isonmers is not specially restricted, but may be any of
gnone  Br i & olower oalkoke ﬁoup;sdlﬁiriseac bowerd appingmoug;y R'{ 1@presents a
The conpound represented by the formula (9), or a salt
hydsexcsrbonyRerp, R lpwry alkRgycarBonyl yRE Rl eRanNn®REBb¢Y) group; the

R11 N R12 /
wavy lined portion represents the presence of the geometric isomer; arrangement of these

geometric isomers is not specially restricted, but may be any of the E isomer or the Z
isomer each independently.

(19) The compound represented by the formula (9), or a salt thereof.

R‘1 R? RB

®

wherein R!, R%, R® and R* may be the same or different, each representing a hydrogen
atom, a lower alkyl group, a hydroxyl group, a lower alkoxy group or a halogen group;
R’ is a lower acyl group or a lower alkyl group; R® and R’ may be the same or different,
each representing a hydrogen atom, a lower alkyl group or a lower alkyl group which
may form a ring structure; R® and R® are hydrogen atoms; R'%, R!! and R'? may be the
same or different, each representing a hydrogen atom, a halogen atom, a nitro group, a
lower alkyl group, a lower acyl group or a lower alkoxy group; R represents a

hydroxycarbonyl group, a lower alkoxycarbonyl group or an aminocarbonyl group; the

12



wherein Rl, R2, R3 and Ra may be the sane or

different, each representing a hydrogen atom a |ower

al kyl group, a hydroxyl group, a |ower al koxy group or

a hal ogen group; R5 is a |lower acyl group or a | ower

al kyl group; R6 and R7 may be the sanme or different,
waeg hined foetienm réprgscht ity pEeEncet eimheagdodvdttic dtdtidr; JUreatigement of
or a |ower alkyl group which my forma ring
thete gevimutrc idsteanis RA specially thstriptdd, dudiy tkdy dRille Brisbmer or the
R12 may be the sane or different, each representing a
Zlgodneygech atdepgndentipl ogen atom a nitro group, -a |ower

al kyl group, a lower acyl group or a |lower alkoxy
(28) Gbe complundrepessented by thd fotmuka/(9a) dransdlt hereuph, a

| ower g \I;gxycar bonyl group or an am nocarbonyl group;

t he y y Iwned portion represents the presence of
aget P4.c /I sonmer; Arrangenent of these geonetric
i song Bpeci aIIy restricted, but may be any of
t he Jyer Nf the Z isoner each |ndependently (20)
TR& elﬁsresented by the formula (9), or a salt
thereoga Rl RO Rs R2 R R33N RS ROR N R13 (9)

R wherein RL, R2, R3 and R4 may be the
rame| or different, each representing a hydrogen atom
al kyl group, a hydroxyl group, a | ower al koxy
or a hal ogen atom R5 is a hydrogen atom a
rkOWeE”acyl group or a |ower alkyl group; R6 and R7 may

be the same or different, each representing a | ower

al kyl gr oup or a |l ower al kyl group which may forma

ring sfrugc RB and R9 are hydrogen atons; R10, R
whgtein)H 2 )R l?éldt]ﬁemag dhreethg rsagmer grediiptent,cageh representing a hydrogen

represent giahydro en atom a halogen atom a nitro 5
atefod fpwe alkyl group, a hydroxyl group, a lower alkoxy group or a halogen atom; R
is a hydrogen atom, a lower acyl group or a lower alkyl group; R® and R’ may be the
same or different, each representing a lower alkyl group or a lower alkyl group which
may form a ring structure; R® and R® are hydrogen atoms; R'®, R!! and R'? may be the
same or different, each representing a hydrogen atom, a halogen atom, a nitro group, a
lower alkyl group, a lower acyl group or a lower alkoxy group; R'® represents a nitrile
group; the wavy lined portion represents the presence of the geometric isomer;
arrangement of these geometric isomers is not specially restricted, but may be any of the
E isomer or the Z isomer each independently.

(21) The compound represented by the formula (10), or a salt thereof.
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| ower al kyl group, a |ower acyl group or a |ower

al koxy group; R13 represents a nitrile group; the

wavy |ined portion represents the presence of the

geonetric isomer; arrangenent of these geonetric

i soners is not specially restricted, but nay be any of

the E i8o “rlﬁrﬂthe Z i soner each independently. (21)

Thergonpqund gt esented by the fornmula (10), or a

salt { . Yft3RR1 RO R8 R2 Re R3 N~Rs RIOR N R13

fi/ wherein R, R2, R3 and R4 may be the

ef entR® each representing a hydrogen atom

a |l oner & group, &bhydroxyl group, a |ower al koxy

group po¥ anhaladen ato R5 is a hydrogen atom a

acyl llgroup or a | ower alkyl group; R6 and R7 nmay

B 58 or different, each representing a

atom a lower alkyl group or a | ower alkyl

geUp il ch may forma ring structure; R8 and R9 are

hydrogen atons; R10, R' and R12 may be the sane or
different, each representing a hydrogen atom a

halogep gﬁo a pitro group, a |lower al kyl group, a

wheraisy RacBl, RjraulpRomay beothersanlckarxdifigrampgachrdpi@isiting a hydrogen
represents a hydroxycarbonyl group, a |ower s

atgink a tgrwen dloylygrowp, auydrexyl gndums edewongikoxygwup oo helogen atom; R

_nitrile group. (22) The conpound according to g17) .

is gblaydsogen atogn|a lovres raepl grovherted FovwRr allRd grivgp;aidaml R™ may be the
are hydrogen atons; R5 is a hydrogen atom a | ower

sageypr giffsrgntoeach tepigsentingg hygragep; atoms adaweralkal group or a lower
| ower al kyl groups which may be ,same or different frﬁga 1

alksggrow whiich may fqen a ging streetuze; R HapdrR on hudiegen aemsaRd, R and
Bl2 may be the sane or different, each representing a

Ryaobe theatagig ordiffsres cagch renteseating erhydgegsprton, & daogen atom, a
.al kyl group, a_lower acy|l group  or a |lower alkoxy 3

nip fIUP, A lpveer Alld gow, i lowes AckbEspup gl lpwes alkmgy group; and R

al koxycar bonyl
represents a ydro:%/ycarbonyl group, a lower alkoxycarbonyl group, an aminocarbonyl

groﬁp or a nitrile group.

(22) The compound according to (17) above or a salt thereof, wherein R!, R?, R® and R*
are hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl group;
RS and R are lower alky!l groups which may be same or different from each other; R%, R®
and R are hydrogen atoms; R!! and R" may be the same or different, each representing
a hydrogen atom, a halogen atom, a nitro group, a lower alkyl group, a lower acyl group
or a lower alkoxy group; and R' is a hydroxycarbonyl group, a lower alkoxycarbonyl
group, a mono-lower alkylaminocarbonyl group, a di-lower alkylaminocarbonyl group or
a phenyl aminocarbonyl group.

(23) The compound according to (18) above or a salt thereof, wherein R!, R?, R? and R*
are hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl group;

R® and R” are lower alkyl groups which may be the same or different; R, R® and R!° are
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group, a nono-| ower al kyl am nocarbonyl group, a

di -1 ower al kyl am nocar bonyl group or a phenyl

am nocar bonyl group. (23) The conpound according to

(18) above or a salt thereof, wherein R, R2, R3 and

R4 are hydrogen atons; R5 is a hydrogen atom a | ower
hptrygergaous; &' & 4 ovwedr Alykgtoup: ®RIPis a R§dapen Bloma/ & halogen atom, a
| ower al kyl groups which may be the sane or different;
niR9, gr&8p, aridwel kgt groupda lowebir agelngratip 6B a ldWerl atkdxyl @oep; and R is a
acyl group; Rl12 is a hydrogen atom a hal ogen atom a
hydroxyragsomyp, gvubpwer loavery hllgxocarboryll @r&ip, aay lcafbasioyl group, a
or a |ower al koxy group; and R13 is a hydroxycarbonyl
mgnolpweraalkylamincehibonycgrobpy di-Bwen plkytansiavaboystl group or a phenyl
group, a nono-Ilower al kyl am nocarbonyl group, a
amlinobanhenylgirkyp, amarsakt alidresfy| group or a phenyl

am nocar bonyl group, or a salt thereof. (24) The
(26p e enohpaund actionding do (19)abakbe ve aaalt aharadf, wheesind, R?, R? and R*
wherein R, R2, R3 and R4 are hydrogen atons; R5 is a
ark dixdrogan ptongy; Rips e dower azwbgroaployia lgwengkyReroapdR RindaR Bare lower
| oner al kyl groups which nmay be the sanme or
alkylfgroveswhicRanayRee thedame®r differnyty REgRhamt Bffsare Rydrogem dtoms; RY
R12,may be the same or different, each representing a
i sagsnbeatthe spme oh diffiagent. eachrrepresentingrachyyiragem, atem| ahelogen atom,

al kyl group, a |ower acyl group or a |ower al koxy
a gittougsourradomesalksl grpunyallosvey eaylgrayp oga bawsr alkdxyvgroup; and R" is
al koxycar bonyl group, a carbanoyl group, a nono-I|ower
a ivdyosaenthoosl mmonn. gr lawser alkekytasbenyl group, a carbamoyl group, a
al kyl am nocar pbonyl group or a phenyl am nocarbonyl
meperipver @iglanrinecabapysraun ecdirlawaralkylapinycashanyd grpupepr a phenyl
salt thereof, wherein R, R2, R3 and R4 are hydrogen
amgingearbonyd greupy hydr ogen atom a | ower acyl group or a

Lower al kyl group;, R6 and R7 are |ower al kyl group
@5h e compdund 1averding o (10) abpTe e salt feroigwhereR) By & and R*

hydrogen atons;. It" and R12 may be the sanme or
arg ¥W T"‘@%@’h ftoms; ; Ip @ph\y Qe gtams aoWet s ereum g a dower alkyl group;

RTGHER S o ol aputs Rbiebrmasbe e sagieomAiCB bR ’s K and R ar
iy BitEsD s TLaRRE RioRBB0e i SHBF A RCTeHeES, oaed TaRasquiing a hydrogen
at(gr{rgﬁ? E_%@rgo & P%EFOMEQ’S@%‘%%%?%?@, gﬁ]aw%g%rroup or a lower
al@%%gé%hﬁg%g#@mmﬁig%&p@y be the sane or different;

(26) The compound according to (21) above or a salt thereof, wherein R!, R?, R® and R*
are hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl group;
R® and R’ are lower alkyl groups which may be the same or different; R®, R® and R'® are
‘hydrogen atoms; R" and R'? may be the same or different, each representing a hydrogen
atom, a halogen atom, a nitro group, a lower alkyl group, a lower acyl group or a lower
alkoxy group; and R'? is a hydroxycarbonyl group, a lower alkoxycarbonyl group, a
carbamoyl  group, | a mono-lower alkylaminocarbonyl group, a di-lower

alkylaminocarbonyl group, a phenyl aminocarbonyl group or a nitrile group.
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hydrogen atons; R' and R12 nmay be the sane or
different, each representing a hydrogen atom a
hal ogen atom a nitro group, a |ower al kyl group, a
| ower acyl group or a |lower alkoxy group; and R13 is
a hydroxycarbonyl group, a | ower al koxycarbonyl group,
(27) Therdoaipoyhd geaindingao (DN abboyVer a 8dlkiHepatif Nwkiah hony |
group, a di-lower alkylanm nocarbonyl group, a phenyl
(batetglplidnglazb)-(F, Bdimethyh3 Ak dihy dro- 2 dstryuinkhing A 7 yliddme)-acetic acid
conmpound according to (17) above or a salt thereof,
ethiyl edted, s
(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4- di hydr o- 2Hi soq
(4+i acetyl -pherdylyta)dB 3edinaetiet i3c4-d iHydro-2 Hrigb quéasdléne- 1 {ylidene)-acetic acid,
acetyl - phenyl azo) - (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soqui n
2qhiacety)-phénydernd)2-@cptimethyl-#l4-dihydro-2H-isoquinoline-1-ylidene)-N-meth
2- (4-acetyl - phenyl azo) - 2- (3,
yBaattaneiday| - 3, 4- di hydr o- 2H-i soqui nol i ne- 1-yl i dene) - N- ne
th vyl-acetam de,
294 {atetybphotylptogdy(3:3-djmehy1s3,3-dibydro+BH-isdquindl ing-d rydidee)-N,N-di
i soqui nol i ne-1-ylidene)-N, Ndi nethyl-acetam de, or
nethyl-agefemyde, phenyl azo) - 2- (3 3-di net hyl - 3, 4- di hydr o- 2H
i soqui noline-1-ylidene)-Nphen vyl-acetam de. (28) The
24 brmpetihhenstanoizng, 3-dinjetyl- B aliey dyo-231-tsatvinoline-deflidene)-N-phen
whi ch is 2-(3- acetyl-phenylazo)-2-(3,3
yl-gfietasmidgl - 3, 4- di hydr o- 2H i soqui nol i ne- |
| i dene) -acetam de. (29) The conpound according to
2@%9 The peapepannd, aeerdingh ey (d8) ablevehot @ salt thereof,” which is 2-(3-
(4 acetyl - phenyl azq) - 2(233t|rrethyl-34d|h dro-2
Ig@)@ y},ng;)-ﬁ@a 3- c&;mpﬁgh@;é—%ﬂ@- Hﬂgp@gmmlme- -yhdene)-acetam1de
(2-acetyl - 33d|rrethyl 3, 4-di hydr o- 2Hi soqui nol i ne-1 .
(2994 il nepmpopad 5 @egapiinghday 1 (29h) abavgceﬂtrarﬁ dgealt (theyeof;ewhich is
npound ac ording to (20) above or a salt thereof,
\gﬁ,agﬁyrghen azo)-2-(2,3,3-trimethyl-3,4- d1hydro—2Hnisoqu1nolmc 1-yhdene) aceta
mgﬂ acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4- di hydr o- 2Hi soq
“n8f i ne- 1-yl i dene) -acetonitrile. (31) The conpound

288 e Attt £y 2 Sinnttnes -5 Bcsncd aCirsseimpenytazo

dro |cfqu| noline-1-yl)-acetamde. (32) A stemcell
~2GFPUS%nti ati on i nhi biti ng agent which conprises the

(36? n%e compound according to (20) above or a salt thereof, which is
(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetonitrile.
(31) The compound according to (21) above or a salt thereof, which is
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-1,2,3,4-tetrahydro-isoquinoline- 1-yl}-acetamide.
(32) A stem cell differentiation inhibiting agent which comprises the compound
according to any of (17) to (31) above or a salt thereof as an active ingredient.

(33) The stem cell differentiation inhibiting agent according to any of (1) to (16) or (32)
above wherein the low molecular weight compound is the compound having an action of
keeping or increasing an activity of alkaline phosphatase.

(34) The stem cell differentiation inhibiting agent according to any of (1) to (16), (32) or
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according to any of (17) to (31) above or a salt
thereof as an active ingredient. (33) The stem cell
differentiation inhibiting agent according to any of
(1) to (16) or (32) above wherein the |ow nol ecul ar
wei ght conpound i s the conmpound having an action of
(38 apbgwhéreimthiedasi mgleaiilad leight lcympbudd kod coMpound which does not
. phosphat ase. (34) The stemcell differentiation
adtivhiet8 TATR(sigabirasiaosrdindGictivatonyf Rinscfiptid®3).16) , (32)
or 16 (33) above wherein the | ow nol ecul ar wei ght
(36piTheuteth tell diffspemintiod inkibitmgdpest abrding to way of @HAd316) or (32)
(signal transducer and activator of transcription 3).
to((38) abbee stherein ehd 1@y ficleanad akighd compiobnd ing @@ggpvund having an
according to any of (1) to (16) or (32) to (34) above
achior € incrédsing s SBA elcantienweprghtion tevehund is a
compound having an action of increasing an SSEA-1
(3anpThgstemresglt differamniation ahhibitidg)agéheabating & any of (1) to (16) or (32)
differentiation inhibiting agent according to any of
to((3§) abo¥el 8hermin ¢32Jow ool¢@Bdr whighe coinpoand it Aeohpeund having an
nol ecul ar wei ght conpound is a conpound havi ng an
action iof incodasingeanelisnapgean exipressjogdevel.expr essi on | evel .
(37) The stemcell differentiation inhibiting agent
(34 dbe steamy celd difepntidtmncinhidting ageitaccordingrol €60 lahove wherein the
wei ght conpound is a bicyclic conmpound having an
lowomplgauler weight sagipeynd ishe bikyelig compeurd prdag iavractien of increasing
(38) The stemcell differentiation inhibiting agent
the, Napeggerg expression lavedve wherein the | ow nol ecul ar
wej ght compound is_a bicyclic conpound cont aini ng an .
(38, bheysteap colh idifferentzationninhibiting, agent iageerding teg(3(7h ebplmwierein the
gene expression level, (39) A nmethod for culturing a )
loytrapleewpr weight cempownbiss bisyelis compoungd| contaiaingenggzo group which
undi fferentiated state by using the stem cell
hag ap aglimn of mereaHing the Nenoggensgantessiondevelng to any of

(3%?4 fy?qt&éc? ?,jfﬁlp :5: agz;%g”tq? S 38)rﬁe gg‘;'ll}%rgq(gi ) i Qeﬁtggl?disfc?urltured in an
g R e ot e ﬁ%&%ﬂ[@gﬁ%&i‘é{@hﬂi@@iﬁ% agent according to
any 55 (FS LB orsa2) X8 B0Q%) above. (41) A cul ture’
DS R CLESIRTE AL AT ——
cuftiiell SO SlaifBNRR flle AF hiSe' Y 'stSh %ol differentiation inhibiting
agent according to any of (1) to (16) or (32) to (38) above.
(41) A culture medium containing the stem cell differentiation inhibiting agent according
to any of (1) to (16) or (32) to (38) above as an active ingredient.
(42) A culture medium containing the compound according to any of (17) to (31) above,
or a salt thereof.
(43) The culture medium according to (41) or (42) above, wherein the concentration of

the differentiation inhibiting agent, the compound, or the salt thereof ranges from 10

ng/mL to 100 pg/mL.
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(42) A culture nmedium containing the conpound

according to any of (17) to (31) above, or a salt

thereof. (43) The culture nedium according to (41) or

(42) above, wherein the concentration of the

differentiation inhibiting agent, the conpound, or the

(4Bl A tterr eoll culngsks if rthenifdiffarentidted astdk®Obyg/uBing thé differentiation
(44) A stemcell cultured in the undifferentiated

irdtibitiag lagentsicogrdirpetoding fof { ENtoi(26) @m(32) th(3i8) abovg. agent
according to any of (1) to (16) or (32) to (38) above.

(495) calloml 4 tissueawhichSs@bwinehby slifiéreatiatag Hwtem cell cultured in the
differentiating a stemcell cultured in the

undidief endintedt state &y usingtthe diffarsatizgionlishibitirfgeagent acbrding to any of (1)
i nhibiting agent according to any of (1) to (16) or
t 3B) ot B 3838 Mbves. (46) The cell or the tissue

according to (44) or (45) above, wherein the cell or

(46 dhei sHuw the sissiedcdmling 1 (#4Y or (4 rebovanwhdreinnthe 4l or the tissue
A therapeutic nethod wherein the cell or/and the

istused fler inodor tampplantatiomy of (44) to (46) above is

subjected to in vivo transplantation. (48) A prodrug

(4 A therapsitio medhedt whetimthet eellaonjandfth¢ 1igjue accoBlidg &bemeof (44) to
or a salt thereof. (49) A pharnmaceutical conposition

(460 mbevssissybiepled doirpvivadransplentation t o any of (17) to

%Sl) above or a salt thereof or a prodrug thereof.

(48 Aeprogiaigcofithe pempeind degomingorapy afi(y7) o (Shbalwve or a salt thereof,
structure of the compound A according to the present

vepharmaceuticabcompgsiinncomprising thereetpeund acegsding tRany of (17) to

to R12 of the fornula (5) in Fi (1:_1 1 are represented

(3)y abe gy wlt therepbor & pindaagtheesdli n the tabl e bel ow.

Fig. 2 shows structures of conpounds B to F according

to the present invention. The conpounds B to F are
coppounds, in ich R to R13 of the formula (4) in
BpepDeseriptign of thy I3&¥iBgY by groups or el enents

presented in the table_below Fig, .3 shows a result of, )
al kal Fi8e 1 piowpiugEe qhdrs remeogihh aﬁcorﬁgg fo fhes prssgnt fnvention.

Th Biba i & 152 SPEERS TRAIGLR, of thadiyit fordlla (5) in Fig. 1 are
represented by groups or elements presented in the table below.

Fig. 2 shows structures of compounds B to F according to the present invention.
The compounds B to F are compomds in which R' to R* of the formula (4) in Fig. 2 are
represented by groups or elements presented in the table below.

Fig. 3 shows a result of alkaline phosphatase quantification 1.

Fig. 4 shows a result of alkaline phosphatase staining 1.

Fig. 5 shows a result of STAT3 activation assay 1.

Fig. 6 shows an Oct-3/4 gene expression level.

Fig. 7 shows a nanog gene expression level.

Fig. 8 shows a result of an average fluorescent strength in expression level

evaluation 1 of SSEA-1 antigen.
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Fig. 6 shows an Cct-3/4 gene expression level. Fig. 7
shows a nanog gene expression level. Fig. 8 shows a
result of an average fluorescent strength in
expression |evel evaluation 1 of SSEA-1 antigen. 18
Fig. 9 shows structures of conpounds a to o according
t o t heigpp shews siromearsiofrompbondst 1 ¢ asgaedingso ahé present invention.
Rl to RO of fornmula (6) in Fig. 9 are represented by
Farthe gompounds etent’ prR‘Sefformiulan(6) e Figaldl aze beressntedi ty. groups or
10 shows a result of al kaline phosphat ase
elemamnts ipt¢sentet dm thie tablerbeldve di fferenti ati on inhibiting
agent according to the present invention is used. Fig.
11 shdgs 18 slswd ta ofsulinofatkalige phoasphasseequargificatign 2 when the
in expression |evel evaluation 2 of SSEA- 1 antigen. |
differpntid@ors nbwisiting agslatcarding TATIR presdnt atveatiom ssusgd 2.
Fig. 13 shows result 1 of ES cell subculture. Fig. 14
showsFigedlisho®s af reE@t of] dn svdyegd flupeescdiit girefigthsimogwpression level
enbryoni c stemcell undifferentiation-naitaining
evahfation 20ff I9FEA - Idinfiger.ent i ati on i nhi bi ti ng agent
according to the present invention. Fig. 16 shows an
enbr yidgi B2 shoavs acusbult gh8TAT 2 aetinatianiassayrdai t ai ni ng
effect (staining i ma?e% of the differentiation
i nhi Higi Wyshayerresdet of BB sgllsubeulargr esent i nventi on.
Fig. 17 shows structure of conpqund (D according to
t he pgrigskhshowsvess daf ERsell sobpdlurels (1), R1 to R13 of
formul a 1(10) in Fig. 17 are riﬁresent ed by groups. or
el endiigslpshoyenanempryonifestemied wdifderentatipn-meitajpingsefiect of the
structure, of conpound 2Qto (r) according to the
differeatigtion inhikitieg agent pegordigaie thedreseny inventien. R1 to
R13 of fqormula (9) in Fig. 18 are _represented by . . .
gr ougdBorlSepagintan smbsEmiesten celb yndifferenigtinp-mpitgining effect

19 .shows taining i.mage, of .al kal i ne phgsphat ase . .
(S@tfaalaﬂ%g5 0%@5‘1 cﬂﬁg@eﬂm’n @3}&19%32@5 foqoR@Ing ko g pregent invention.

Hereipnaffer, the presen invent(!l will  be detﬁcribed \ .
in defi& |/ shows stricture of compoun according to the present invention.

For compounds @, R' to R" of formula (10) in Fig. 17 are represented by groups or
elements presented in the table below.

Fig. 18 shows structure of compound @ to @ according to the present
invention. For compounds @ to @0, R! to R® of formula (9) in Fig. 18 are
represented by groups or elements presented in the table below.

Fig. 19 shows a staining image of alkaline phosphatase staining.

Best Mode for Carrying Out the Invention

Hereinafter, the present invention will be described in detail.

The following technical terms are, unless elsewhere stated, defined as provided
below.

All other technical terms used in this specification are, unless otherwise stated,
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The follow ng technical terns are, unless el sewhere
stated, defined as provided below Al other
technical terns used in this specification are, unless
ot herw se stated, 19 defined regardi ng usages in
specific technical fields related to those terns. Stem
defirdd regardingad¥apes in specifit techhidabfields irélbied th HoRe @irhRl
cell types, which are differentiable into other cell
t ypesSteaviceld: stefpeell fis edcéllniifferentiable iffohethey@edStypes, which are
finally differentiated cells or cell types in a
differ¢miable i, @eher Telli ppéchiviag empeelfled fidtiipgtiandthed &6ids, finally
cell is acell differentiable into arbitrary cell
diffepasiatedodelid ion gelirtipies od aadrowel tfagagar conpl etel y
differentiated cells (in other words, cells that can
no | ofatirotelitfsteat egil:itatipotemttsden @ell ik celbiffeyentiable into arbitrary cell
Mul ti potent stemcell: multipotent stemcell is a cell
types frehading ahilépotedtaeiloor calpieydy alifferentisd beils @Gnetlet words, cells
many different cell types. An exanple of the
thatit4n poloager differmtiatel ihto vasioms keli®t opoi etic stem cel |
and this cell can differentiate into various bl ood
cel | Myppgwtenicdierascell: | mulipoteyt esteam cbelnises welr diffgtentiable into not
Enbryonic stemcell: enbryonic stemcell is a
alvay$ plttgpes owtl dneotfi mange differem cell typesil sAnrexample of the multipotent
bl ast ocyst stage of an enbryo particularly in a
stemedeltp lin A thematopopdtizssiemmetpndt this eellecancdiffersntiatedintd warious blood
called ES cell. The enmbryonic stemcell is
ceblctynes swehlas ¢ lpmpheeyde andban emvthrotytepot ent stem cel |,
which is determ ned as becone a spermor an ovum
or i gi Frabo@nia samacedl: ienthpenic stesm eeld df |a totipetant estbpbiained from a
or the fetus (young). However, this cell is .
mgpdaer ahlastiopysitagscoian enbmy merticutarbnin Emeimnplaptatign ghase among
may be distinguished fromthe enbryonic stemcell, i
thEﬁéFyeﬁllSea%d calledEFcell. i Ahe pmbrygsic stemceslli is goeasionglly applied
of any_ani mal species and, for exanple, include the
tocths, pglinotent ssigm talls witich s detesmingd, as hgrome & RPsFigh or an ovum,

oS S ST ATAR PLUT B2 40022 R 8308, howene
s el e uRTay BUPH 3B EmbrgodsTE: B e5lh BH ab B distinguished
e R 55h S, A b BApiision may be
of b PO LUR L 3P S LR 2! Sl e 0 FLHEYS primates
including a human, and mammals other than primates such as mammals and avian.

Totipotency: totipotency is a state differentiable into arbitrary cell types
including the multipotent cell or the completely differentiated cell (in other words, cells
that can no longer differentiate into various cells).

Multipotency: multipotency is a state differentiable into not always all types but
one of many different cell types.

Undifferentiation: undifferentiation is a state in which an arbitrary cell mass

comprising 1 cell or a plurality of cells is a cell in a state of having an ability of
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one of many different cell types. Undifferentiation:

undifferentiation is a state in which an arbitrary

cell nmass conprising 1 cell or a plurality of cells

is acell in a state of having an ability of 20

differentiating into 1 or a plurality of cells in a
diffetdnii@tinglidth ar @nd ?lﬁtﬁﬂy of aélds inOf futhee Hiffei@tiated state, or a cell mass

containing the cell. Feeder: feeder used in an ai m of
calr@ainglthegelt.he present invention is that providing an

environnent in which the totipotent stemcell is

pl at efeetlber fadert asdikelip anpaipagfatiesefibity ttie ppésehiednvention is that

toti potent stemcell. Feeder cell: feeder cell used in
prenidingnanfend@eammedi irg whikh feetgipbtent\seeni icold ik plated thereon to help

nontoti potent stemcell, on which the totipotent stem
prophgation ofitlat pldtedaodpdtet saantell.i pot ent  stem cel |

provi des an environment to hel p propagation of the

pl at eifectlat eqibtfeeder seHmsedlih an Gimpefndestribiag ithe grdsemningention is a

cell: all conmponents derived froma cell, such as
nawetpsrtenttstens eell, atnedthichahe tdtipoteak btencaril Blstedrohdabe hontotipotent

menbr ane conponents. The present invention provides a
stetihfce B ipeonti dest dnoenviinohingnt fortg | pgepagati dnofi the) plagsdaptipatentostem cell.

and mai ntenance of the stemcell, preferably an

enbr yoeiporsne dedeed froim ascelluradli édrepanentsadeatvedt friom, a ell, such as

culture nmethod by using the differentiation inhibiting
congpmentssecreteld| fraya thaxedl, confentd apd eglh nmethtsgneaimppniehts.

differentiation inhibiting agent, and a cell line

pr epafhed prssentulinventing powidgsf & edifiarcntintion inhibiting iaggnt allowing

agent. The differentiation inhibiting agent, the )
prepagatice andimeigtenanee efhthecyigmnel, preferablyparo ombepnic stem cell, in a

according to the present invention propagate and .
undifferentiated state rapyliuse angthod by using therdifierantiation inhibiging agent, a

convenient]y and safely than _conventional. The culture )
celletubyee Houidsprapared &y using tecditferentistion miihiting ggenigard a cell line

rdin h I nt _invention I

prg]gﬁggd gx ,cgmtﬁq%pét}y%égggégﬂt@n% inhih 5 t'ﬁgg gge%%{ aTISig dibf?ergri?a%on inhibiting

di fferentiation-inducing factor, and a ysef ul .
ageswﬁﬁ {tYFe er?h%f fangdy @ﬁt? ture r’ri-‘l“i‘fg wemé% SE¢yAing o, the present
. abiJity of propagating.the undifferentiate enbryoni c
Ing§niien  Prqpag °uE‘P‘ﬂ gm?lﬂ%“éli FeP’é‘hﬁrF’%ﬁnF‘BWdi ﬁﬁgﬂf Qmic, stem cell more
agent and the | ture met hod ccaording.to the, present ,
°°Pg%ﬁ’%t Sorr Sote estham FHRYSREARR: be iq%lﬁ%llaaﬁhna Byusing the
di&gr:el h&t‘ O{“Qﬂg{iﬁ% %érg%cggrgfq? ! &?;pcl:‘sﬁsétng gy%{el‘;ilgn lnllar),]realso be used for

screening regarding a specific differentiation-inducing factor and a useful combination of
differentiation-inducing factors. The ability of propagating the undifferentiated
embryonic stem cell by using the differentiation inhibiting agent and the culture method
according to the present invention provides an important beneﬁt‘ including the ability of
producing an embryonic stem cell line which has a single or a plurality of genetic
modifications applicable importantly to a medical treatment.

The differentiation inhibiting agent according to the present invention is a

chemically stable low molecular weight compound. Any compound having an activity
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nodi fications applicable inportantly to a nedical
treatnent. The differentiation inhibiting agent
according to the present invention is a chemcally
stabl e | ow nol ecul ar wei ght conmpound. Any conpound
having an activity 21 of maintaining the
ofinflaihfapiagt that @diiftRheatedl dthte of @B ¢RI ceANcdrebys@dd. However,
However, preferably, the | ow nol ecul ar wei ght
pﬁsi'émblyndhbslcﬁxaﬁblebﬁlaedwbﬁghﬁ a@ﬁmﬂad is regPmpHASd elsly by compound
the followng fornula (1): ~4 R3 1 A (1)
repiieseted tlthe mmvﬂaga‘@@mﬂé(mﬁy be the same or
di fferent, each representing an el ectron-w thdraw ng
groug! an el ectron-donating group or a hydrogen atom
Ihe eI ectron-donating group is a substituent which
anGeI ectron to a benzene ring, and the
@—Lj@drw ng group i s a substituent having a
Rp wi t hdr awi ng a 71 electron on a benzene
ri ng By usi ng Hammett's substituent constant a, the
el ecRfon- donat | ng group and the el ectron-w thdraw ng
group can be defined as a<0 and a>0, respectively
whigiesro RAUURT, Rénmmhi ReomagFhe dtheesenad oFhéifieyentf e@lyaepresenting an
Chem stry), Hasinoto et al., Sankyou Syuppan, 1997).
elEtteon-m@ldmmagrggen,t an ael&transdcmaung‘ognup i orgaclpdrageni etpm. The
at least 1 hetero atomin the ring. X represents an
elatteyd-doratipgarpuih isva sgbstitiena wdmencarbdonatyf ameleefron habenzene ring,
ranging fromO to 10. The al kyl ene group having the
angt thmelretroarwithdrewing groep isg subisttugnt Having a propertgtofi withdeawing a n
const ituting the al kyl ene group may be substituted by
electean  qp qubenaent/ ging. N=Ry gisingp Hanmott’s- odtituegt oumstant o, the
Further, the group may have a doubl e bond bondin
€ M@n-siwgﬂtmg grivep and ghecelecteprowmithdeaving geoup ean b ned as <0 and

el ectron-w t hdraw ng groug el ectron-donati n gr oups
on (Kndam

o}, respeebvin (Bisonfuks HanoihBon (Fundamental Theory of Organic Chemistry),
Hasimoto et al., Sankyou Syuppan, 1997).

The ring A represents a 5- to 8-member ring containing at least 1 hetero atom in
the ring,

X represents an alkylene group having the atom number of a main chain ranging
from 0 to 10. The alkylene group having the atom number 0 means a single bond. 1
or more ethylene constituting the alkylene group may be substituted by -C=C- group
and/or -N=N- group and/or -CONH- group. Further, the group may have a double bond
bonding to the ring A. The alkylene group may have 1 or more electron-withdrawing
groups, electron-donating groups or hydrogen atoms as a substituent.

G represents an aromatic group which may have an electron-withdrawing group,
an electron-donating group or a hydrogen atom. The ring A may have 1 or more
electron-withdrawing groups and/or electron-donating groups as a substituent other than

an -XG group.
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G represents an aromati c group which may have an
el ectron-w t hdrawi ng group, an el ectron-donati ng
group or a hydrogen atom The ring A may have 1 or
nore electron-w thdraw ng groups and/or
el ectron-donati ng groups as a substituent other than
an - XGnghg them, AP isArefegailé dimt the ring A af e roalslmeinbat rihd €ontaining
ring Ais a 5- or 6-nenber ring containing at least 1
athedsel hettro aonyhiltbh isssedeticfren the grouph@ngisting of a nitrogen atom, an
consisting of a nitrogen atom an oxygen atom and a
oxyged atoratwadm silfurtdiemy inde ring. i S al so preferabl e that
the ring Ais a 5- or 6-nenber ring containing 1
ni t r dgeés atsoopreifsrableethat itige ring Ahissa Gase, 64 itier nibng @ontaining 1
ring is preferably an unsaturated ring and the
niGegm@ndtem ini thy rirg. plefies abiey the Satembdrathg isnefefably heupsaturated
it is preferable that the al kyl ene group represented
ringyard the $-rhembemmngis pyeferaidy asattmtedtings sel ected from
the group consisting of an al kyl group, an acyl group,
an alHuothyr, gf upeferabie tha ty alkplena gnywr wpyesentod byl X has 1 or more
group, an al koxycar bonyl group, an am nocarbonyl
gropugnd/ar atoms st¢lectgd fiop thedzrauhed nsipting af @madisyl group, an acyl group,
substituent. For instance, the exanple of the fornula
an(alkoxyngtouget nitre grouph pdivsrexgaibonyl goupden alkexysesbonyl group, an
represented by the fornula (2) and an indole
amyneaykany groump A eiteilte mup ynd adalagen atana ag 8 pubstituero Re
R R~ RRs (2) N~Rs a X ~-G wherein R,
R3, HKar instaneg, theaqvmmg of ahquremlm €0 iabludes aF&gtraha@:olsoqumolme

R7, R8 and R9 may
derivative represented by the formula (2) and an indole derivative represented by the

formula (3).

R' g? RS

wherein R, R?, R®, R4, X and G are the same defined above; Rs, R6, R, R® and R® may
be the same or different, each representing an electron-withdrawing group, an

electron-donating group or a hydrogen atom.

r! RS
Rz
N—r® @
® 4 N\X
R &

wherein R', R%, R%, RY, X and G are the same as defined above; R® and R® may be the

‘same or different, each representing an electron-withdrawing group, an electron-donating
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be the sane or different, each representing an

el ectron-w t hdrawi ng group, an el ectron-donati ng

group or a hydrogen atom R Rs 2 R6 (3) 9 NRa X

wherein R, R2, R3, R4, X and G are the sane as

defi ned above; R5 and R6 may be the sane or
goup beadytrogenatom.epr esenti ng an el ectron-w t hdraw ng

group, an electron-donating 23 group or a hydrogen

at om Spspéai txanpleswblths tataltydeoisejuindlindr dérbatiue mepresemted by the
derivative represented by the fornmula (2) include a
foomaizo(X) dnd¢lade agotdpeund haeingrths strhotarestshotvneby trenformula (4) or the
(4) or the formula (5) and a salt thereof. R1 RO R8
formhlaRS) BAd a At tHeeeaf4d) R70 NRI3 RN RI2 R RO R8 R

R~ s RRSRSI\FRC& 7( 5 R4 O
R

®

R1D R12

wherein R' to RY may be the same or different, each representing an
electron-withdrawing group, an electron-donating group or a hydrogen atom.

More preferably, R! to R include the group or atom selected from the group
consisting of an alkyl group, an acyl group, an alkoxy group, a nitro group, a
hydroxycarbony! group, a nitrile group, an alkoxycarbonyl group, an aminocarbonyl
group, a halogen atom and a hydrogen atom.

In the case of the formula (4), it is more preferable that R!to R* R® R® and R"®
are hydrogen atoms, R’ is a hydrogen atom, a lower acy! group or a lower alkyl group, R®

and R are lower alkyl groups which may be the same or different, R" is a hydrogen
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NCHN RL 1 R12 Ri wherein RL to R13 may be the sane
or different, each representing an
el ectron-w t hdrawi ng group, an el ectron-donating group
or a hydrogen atom Mre preferably, R to R13 include
the group or atom selected fromthe group consisting
atofn, athabdgkey lat@h 08l pitrprowp)r oloMep all@Ry ArldX R ‘GO Bydfdgen atom, a
nitro group, a hydroxycarbonyl group, a nitrile

logieoulicyl group] & tosyeraichbgioup @i aUpwepalkexy grnm; RGhigla hydroxycarbonyl
group, a hal ogen atom and a hydrogen atom |In the case

grotip,tawitrile greupm at 4minddarbanyhproapureflewabalkokyaaibdiyl gfoup.
R4, Rs, R9, and RLI0O are hydrogen atons, R5 is a
hydr dQenlosteoralkyd groue represdntgl bu[R dacladdspyar ingtakiyd, methyl, ethyl,
group, R6 and R7 are |ower alkyl groups which may be
n-ptopyk asepropyl dnbigd cisobutR, sécsbatyh tert-bye, n-péntsi, dsopeatyl, neopentyl,
hal ogen atom a nitro group or a | ower al koxy group,
I-rREthyilgropylhy dr nderylat onisohexyllowerl, bidkpéthgibatyd, a J,2udémethylbutyl,
acyld%roup or a |l ower al koxy group, R13 is a
3, hrdomethy thatsd oh 3 +dimgtholppp, Biethylbetybarmlghe like. Preferred is methyl.
am nocar bonyl group or a | ower al koxycarbonyl group.
The Iialmelovmrka}llgogr @pup epprescatede by bl Rcludes,ufbesgxaimple, mehtoxy,
i nstance, nethyl, ethyl, n-propyl, isopropyl,
ethoXyut griopoxys o iRepydpoxs.e dbuteryy | sectlartoxnhutert-butoxpepentoxy, hexyloxy,
i sopentyl, neopentyl, 1-methylpropyl, n-hexyl,
hepm;)ctylozylanditheﬁkyl bﬂneﬁeryedés meghomn hyl but yl ,
3, 3-di met hyl butyl, 3, 3-dinethyl propyl, 2-ethylbutyl .
and tThe halpgen wonr rapres¢nied bvééhmc.luc%éh dluosiner chloking,ybromine, and
. group_represented by R includes, for exanple, nehtoxy,
iodippoxYrefarashis ehloring s bsgraing, but oxy, sec- but oxy,
tert-butoxy, pentoxy, hexyl ox hept yl oxy, octyl ox
el I, imelhelen b

and tlke lowes acy} grewn seprese . inphden doogea 9&@6% propionyl,

represented by R inc|udes fluorine, chlorine, brom ne,
b"‘gﬂg{a‘}do@Fi‘g?- PPEsferr el acetybnl ori ne or bromine. The

acet yBE s ARY) BTOCBUMPI i cforRes 1% SEpFBica rPRgsenyed by R
in&&getsy Icjrclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like.
Preferred is cyclopentyl, cyclohexyl or cycloheptyl.

The lower alkoxycarbonyl group represented by R includes methoxycarbonyl,
ethoxycarbonyl, propoxycarbony! and the like. Preferred is methoxycarbonyl or
ethoxycarbonyl. |

The aminocarbonyl represented by R includes, for example, -CONR; (each of Rs,
which may be the same or different, represents a hydrogen atom, an above-exemplified
lower alkyl group, or a phenyl group which may have a substituent) and the like.

The secondary aminocarbony! group represented by R includes, for example,
-CONHR (R represents the above-exemplified lower alkyl group, or the phenyl group
which may have a substituent) and the like. The tertiary aminocarbonyl group includes,

for example, -CONR; (each of Rs, which may be the same or different, represents the
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The [ ower al kyl group which may forma ring structure,
represented by R includes cycl obutyl, cycl opentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl and the I|ike.
Preferred is cyclopentyl, cyclohexyl or cycl oheptyl.
The | ower al koxycarbonyl group represented by R
abovelaxdaplified howycalkpogpup, ored phensd prb@NWhich may have a substituent)
propoxycar bonyl and the ike. Preferred is
amethbdkgcar bonyl or et hoxycarbonyl. The am nocarbonyl
represented by R includes, for exanple, -CONR2 (each
of RsAn amihcdlkyipgrobp rélblesaﬂm?b? R tudlidwse fér, eﬂaﬁmle,semﬁ)n-NRz (n
a hydrogen atom an above-exenplified |ower alkyl
regresepts oto &, pirefeydblyripupEuadh off Rsywiialy andy dubheisatendy different,
and the like. The secondary am nocarbonyl group
inckydee s diytimgiehatdn, o bdwetedkylfgroums xalowee alkyl @EdbiR Wiich may form a
represents the above-exenplified | ower al kyl group, or
cychie spnetoyd (the oyglic sthictire meay tantginal ®ubstietraletol)s awh as a nitrogen
the like. The tertiary am nocarbonyl group includes,
arfdom exyaep)l and a pENRPgloapcvhich miag hawk b chbstiyedbe t he sane
or different, represents the 25 above-exenplified
| owerAmlakstbxyplloylprepesented g i) lingudesp-(GHL pFOAn\(n lrapresents 1 to 8),
substituent) and the like. An am noal kyl group
pretgpatdy aris &d by R i ncl udes, for exanmple, -(CH2)n-NR2 (n
represents 1 to preferably 1). Each of Rs, which
may bhetons- %ém’erockcn doubledimatin the farmulie) acprystnéye single bond or a
ato a | ower al kyl group, a |lower alkyl groups which
doyhle benrdn dWhely ¢he ensssidedreken daubde tine lih dhe compounderepagsented by
contain to 3 hetero atons such as_a nitrogen and an
the fomauly (‘b)nr@p%esm gdouglechandvrhecwaymnlingrhpertigns (2 sites) represent the
substltuent An acet oxyal kyl represented by R includes
Pregeaep ot tha cgqomatie AsaBen Aprangemient of itheser geametric| isomers is not
The, one- si de broken double Iine in the formula (4
speeiplle sestidted Bt mayebapaaolothe & isgBigh P thsoh dsomrench fndependently.
one-si de (groke doubl e line in the conpound
Thee pompesade acegfdingnio thyr feasany venEps é%!ﬁtb& an fshittagy mixture of

bond, the y.lined port ons (2 sites) represent the
8@3%%%@%% s bpggan s gamEH oS s

0TI TS 3 e e L R4 i e e

atonQSd GRS arhyd¥ogen atom or a lower alkyl group, R® is a hydrogen atom, a lower

acyl group or a lower alkyl group, R® and R” are lower alkyl groups, which may be the
same or different, R'! is a hydrogen atom, a halogen atom, a nitro group, a lower alkoxy
group or a lower alkoxycarbonyl group, R'? is a hydrogen atom, a lower alkyl group, a
lower acyl group or a lower alkoxy group.

Specific examples of the formula (4) includes a compound in the formula (4)
wherein the one-side broken double line is a double bond and R'? is an aminocarbonyl

group, and which is represented by the formula (7).
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The conpound according to the present invention may be

an arbitrary mxture of geonetric isoners having pure

shapes based on these geonetric isonmeric patterns. In

the formula (5), it is nore preferable that RL to R4,

R8 and RO are hydrogen atons, R10 is a hydrogen atom

or a | Bwer® “k%J group, R5 is a hydrogen atom a | ower
‘ I

agy| ower al kyl group, R6 and R7 are | ower
al ky ‘ wRf ch may be the sane or different, Rl1
is a ogengft om a halogen atom a nitro group, a

3 group or a |ower al koxycarbonyl group,
R12 isR.a h drog&n asom a |lower alkyl group, a |ower
acylrgronp or#a” | ower al koxy group. Specific exanples
Qf the fdrnulla (4) includes a conpound in the fornula
R 4) wheNei n NHse one-side broken double line is a
do bond and R13 is an am nocar bonyl group, and
b1 s represented by the formula (7). 26 RL RO Re
RR R RRe aNH RRIORA NoCn RI1 N NHR R12
More specific conpounds, which are the
t et rahydr oi soqui nol i ne derivatives and represented by
t he Ddbrr gedidoranyemintigrwhich atelthe tethaiydesisddudnoline derivatives and
foll ow ng conmpounds: 2-(4-acetyl-phenylazo)-2-(3,3
reprgsensedhy 8 bbfolichiedcrbeHormolgu# ndhelnds the following compounds:
-ylidene)-acetam de
2-pl-a@tylepttenllaghe P4(B Azdiinethyl-3, Bditiydat-Ais@quinalitey By idetid)-acetami
I soqui nol i ne-1-ylidene)-acetam de
de2- (4- br onp- phenyl azo) - 2- (3, 3- di et hyl - 3, 4- di hydr o- 2H- i
soqui nol i ne-1-ylidene)-acetam de
2-(3-acetyl-phenylazo}-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1 -ylidene)-acetami

de

2-(4-bromo-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetami
de
2-(3-bromo-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetami
de
2-(4-chloro-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetami
de
2-(3-chloro-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetami
de

2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-m-tolylazo-acetamide
2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-p-tolylazo-acetamide
2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1-ylidene)-2-(4-methoxyphenylazo)-aceta
mide
2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-(3-methoxyphenylazo)-aceta

mide
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2- ( 3- brono- phenyl azo) - 2- ( 3, 3-di net hyl - 3, 4-di hydr o- 2H- i
soqui noline- |-ylidene)-acetam de
2- (4-chl or o- phenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o- 2H
i soqui nol i ne-1-ylidene)-acetam de
2- (3-chl or o- phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
24(3 Godineetyily3o4- BrlwﬂrdiEHQ)so@ﬁﬁélﬁiﬂ-l-yﬁﬂene) 2-(4-nitro-phenylazo)-acetamid
2- (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soqui nol I ne- |
e-ylidene)-2- mtol yI azo- acet am de
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne- 1-yl i dene)
22 3pditrethyll-370 diydtaPHdeoquindlhe- Bylidene)-2-(3-nitro-phenylazo)-acetamid
-di net hyl - 3, 4- di hydr o- 2H i soqui nol i ne- 1-yl i dene) - 2- (4-
e et hoxyphenyl azo) -aceta mide
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne-| -yl i dene)
2-(23(Bmettyh Sy pihg did-2H dyequimdlne- hiytider2]- 22("4(-s'hlﬂlamoyl-phenylazo) -ac
-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne-
etaglidedene) - 2- (4- ni t r o- phenyl azo) - acet am d e
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne-| -yl i dene)
2-(23(CanﬂM-6,¢3ﬂldmgﬂoa2H)15mmdmedl-yhdene) -2-(3-sulphamoyl-phenylazo)-ac
2- (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soqui nol i ne- | -yl i dene)
etadide4- sul phanoyl - phenyl azo)-ac etamde 2-(3,3
-di net hyl - 3, 4-di hydro- 2Hi soqui nol i ne- 1
2-(4racadphntine-phenylaa) Pr@abilimethplrd H alibydrad H-soguingbine-1-ylidene)-ac
2- (4-acetyl am no- phenyl azo) - 2- (3, 3-di et hyl - 3, 4- di hydr
etamilg | soqui nol i ne-1-ylidene)-ac etanide
2-(3-acetyl am no- phenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr
2-65-2vetylsTine-Rbershzor 2y Hidimgtirie3. 4 lilaydra@H-soquinoline- -ylidene)-ac
2- (2-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o- 2H
Ctﬂlﬁbifui nol i ne- 1- yI i dene) - acetani  de
di met hy| 4- di hydr o- 2H- i soqw nol i ne-1
-(%rmq}gln@l)enzlagﬁ]gﬁ;ﬁiézdjn@élmlémwd&y o-2H-isoquinoline-1-ylidene)-acetami

de
2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-phenylazo-acetamide
(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetic acid
ethyl ester
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-1,2,3,4-tetrahydro-isoquinoline-1-yl)-acetamide
2~{4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1 -ylidene)-N-meth
yl-acetamide
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-N-phen
yl-acetamide
2-(4-acetyl-phenylazo)-2-(2,3,3-trimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-aceta
mide
(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetonitrile
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-N,N-di

methyl-acetamide
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(4-acetyl - phenyl azo) - (3, 3-di et hyl - 3, 4-di hydr o- 2Hi soq

ui noline-1-ylidene)-acetic acid ethyl ester

2- (4-acetyl - phenyl azo)-2-(3, 3-di nethyl -1, 2, 3, 4-t et rahy

dr o-i soqui nol i ne-1-yl)-acet am de

2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
(4-seopliphehylaee)13y3-dihenky =3\ difijkiro-PIH-eghiablife | -ylidene)-acetic acid

2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o- 2H
24 ZacetyhdBidimeihyy3i 4 dibglir AR HHetquivdlirrCB YO8 md-2-(4-acetyl-phenylazo)

2- (4-acetyl - phenyl azo)-2-(2, 3, 3-tri nmet hyl - 3, 4-di hydr o-
-a@éfamsdequi nol i ne- 1-yl i dene) -aceta m de

(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4- di hydr o- 2Hi soq

uinoline- | -ylidene)-acetonitrile

2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H

i soqipeolficnexainples efethe foddnlla ¢5) inchideythe asapauriddae@@sented by the

(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4-di hydr o- 2Hi soq
followlg foemtlay(8):dene) - acetic acid

2-(2-acetyl -3, 3-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne- |

eR%e)RBZ-{4- acetyl - phenyl azo) -acetam de Specific
rzexanpl es/ofRthe formula (5) include the conpounds
48B§ the following fornula (8): RL RO R8 R7

wiMH R RNC 1 O (8) HN Rla R12 Ril

0 LY

wherein R' to R* and R® to R™ include groups or atoms selected from the same or
different electron-withdrawing groups, or electron-donating groups or hydrogen atoms.
Preferably, R' to R* and R® to R'? include the group selected from the group consisting of
an alkyl group, an alkenyl, an alkynyl, a phenyl group, a naphthyl group, a furyl group, 2
thienyl group, an alkoxy group, an alkylamino group, an alkylcarbony! group, a benzoyl
group, a naphthoyl group, a furoyl group, a tenoyl group, a dialkylcarbamoyl group, an
acetyl group, a butanoyl group, a methoxycarbonyl group, a cycloalkyl group, a
benzyloxy group, an adamantyloxy group and a nitro group, or a halogen atom or a
hydrogen atom, which are all same or different each other. In addition, R to R* and R®
to R'? are preferably groups or atoms selected from the group consisting of an alkyl
group, an acetyl group, an alkoxy group, a nitro group, a halogen atom and a hydrogen
atom.
The compounds represented by the formula (5) are exemplified as follows:

2-cyano-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-N-p-tolyl-acetamide
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wherein RL to R4 and R6 to R12 include groups or atons
selected fromthe sane or different
el ectron-w t hdrawi ng groups, or el ectron-donating
groups or hydrogen atons. Preferably, R to R4 and R6
to R12 include the group selected fromthe group
2-¢conni-34(3 Baliffethyd3, Alkydr@ 2 Huipoquinoldlek B lilenedN-ai-kil flydcetamide
a phenyl group, a naphthyl group, a furyl group, a
2-charmnH(3, grdimethyd3 sl gdso-gHdsgquinsiine- keylidene) N-grtolybd-acetamide
an al kyl carbonyl group, a benzoyl group, a naphthoyl
2-gyaiop?-(R 3fdimestyl Gredihydeo-2Hrisydquinsldiepl ~-yHdene)-N-(4-methoxy-phenyl)
di al kyl car banoyl group, an acetyl group, a butanoyl
-agetampde a net hoxycar bonyl group, a cycl oal kyl group, a
benzyl oxy group, an adamantyl oxy group and a nitro
2-gyanwop?-(3 B-dimbthybd ehd iy dro-BH-isoq dinalinegle pliddmeiN-(hinethox y-phenyl)
are all same or different each other. In addition, R
-atgamitleand R6 to R12 are preferably groups or atons
selected fromthe group consisting of an al kyl group,
2-ayenmeeA 3, B -dimethy]-3 dndihly toxdH ¢ s oleni-ylideng)-dN+(4-nidro-phenyl)-ace
hal ogen atom and a hydrogen atom The conpounds
tamgder esented by the formula (5) are exenplified as
follows: 2-cyano-2-(3,
-syaamr%(?ngﬂdlmethybmy dip+-RH dseguinmdinerleyldene)-de(Rehitig-phenyl)-ace
tol yl -acetam de 29 2-cyano-2-(3,3
tamgferet hyl - 3, 4- di hydr o- 2H i soqui nol i ne- |
E-,yl i dene) - N-mt ol ﬁé acetam de o ) )
o (8,3 dlipethyhrd digihy dro2 Hiisnguineline: I-slidpmehradtylamino]-benzo
-yI i dene) - N-o-tol yl -acet am de
ic acighelid ester 3, 3- di et hyl - 3, 4- di hydr o- 2H- i soqui nol i ne- 1-
| i dene)-N-(4- net hoxy- Bhenyl}iﬂ_ -acet am de_ )
3-E-exang -6, #-dimethyld drdihydro2Rhisnauinglinet I-Wlidaue hagatylamino]-benzo
-yl dege) N- ( 3- met hoxy- phenyl) -acetam de

1°291€l esler 3, 3- d| mat hyI 3 4 di hydr o- 2Hi soqui nol i ne- 1-
I [ den - (4-nj ace .
E? 3rdim t@y lmqﬁmﬁfaeéwlﬂ%eaahNn@}mﬁkmtmde

%C&ai glrgétglgp rcﬁh%‘m%%so%%?mh%?f A ¥ ne)-N-(2,4-dimethyl-pheny

d| met hyl - 3, 4- di hydr o- 2H-i soqui nol i ne- |
b- a‘fﬂt #9ie) - acet yl ami no] - benzo is acid et hyl ester

2-gyf£19T%-@-@;ﬁ%ﬁ%—;ﬁ%ﬂ%ﬁ{;&%—é—?ﬁé)&umoﬁ%g r19y112 enie)sgc %e{nrl]%l ' ne

Salts of the compounds represented by the formula (2) or (3) are preferably a
pharmaceutically acceptable salt. For example, a hfdrochloride salt, a sulfate salt, a
phosphate salt, a hydrobromate salt, a acetate salt, a maleate salt, a fumarate salt, a
succinate salt, a methane sulfonate salt, a p-toluene sulfonate salt, a citrate salt and a
tartarate salt may be formed.

In addition, ester compounds of the compounds represented by the formula (4)
or (5) are within the scope of the present invention and, for example, include a carboxylic
acid ester, a sulfonic acid ester and an inorganic acid ester.

The indole derivatives represented by the formula (3) include the compounds
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is acid ethyl ester
2-cyano- 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne- 1-
yl i dene) - N- phenyl - acet ami de
2- cyano- 2- ( 3, 3-di net hyl - 3, 4- di hydr o- 2H-i soqui nol i ne- 1-
ylidene)-N-(2, 4-di net hyl - pheny 1)-acetam de
represded by tHefoBofingefotnuiaXed- di hydr o- 2H i soqui nol i ne- 1-
ylidene)-acetam de Salts of the conpounds represented
by tRe forgula (2) or (3) are preferably a
aceutY cal ly acceptable salt. For exanple, a
R chlogide salt, a sulfate salt, a phosphate salt,
: 9l t, a acetate salt, a maleate salt, a
MR ate. g a succinate salt, a nethane sul fonate
Risal t Rne sulfonate salt, a citrate salt and a
‘ 't may be fornmed. In addition, ester
t he, conpounds represented by the formula
réeRwi thin the scope of the present
i nvention and, for exanple, include a carboxylic acid
ester, a sulRonic acid ester and an inorganic acid
ester. The indole derivatives represented by the
wﬁaneileato( R} arsamelor wifferennglectnaiswith@ravapg esaupsedlebyron-donating
the followng fornula (6): R R6 RZR8 (6) R3 N7 R
gréupsOor hRBog®® atamher eAmoRy thaseRpreferablya e tor RYiisdlede tiie group or
el ectron-w t hdrawi ng groups, el ectron-donating groups
atam skledied feom dho grupAvosigtivg of en ajhyd geouph lan allRixytgroms, a hydroxyl
include the group or atom selected fromthe group
greum < mitrorgyoey, aaracstoxy| growm am, aninoalkib ggougy am peetexyalkyl group, an
hydroxyl group, a nitro group, an acetoxy group, an, N
arrammﬁ{ grpnp gnd @ohydsegencatenx y dn Reditignoiips preferable that R* and R”are

hydrogen atoms, R? is an acetoxy group or a hydroxyl group, R'isa hydrogen atom, a

dialkylaminoalkyl group, a cyclic alkylaminoalkyl group, a hydroxyalkylaminoalkyl
group or an acetoxy alkyl group, R® is a lower alkyl group or an arylaminoviny! group,
RS is a nitro group, and R” to R® may be the same or different, each representing a lower
alkyl group, a lower alkoxy group or a hydrogen atom.

The compounds represented by the formula (6) are exemplified as follows:
2-methyl-3-nitro-1-phenyl-1H-indole-6-0l
1-(4-methoxy-phenyl)-2-methyl-3-nitro-1H-indole-6-01
2-methyl-3-nitro-1-p-tolyl-1H-indole-6-0l
2-{2-(4-methoxy-phenylamino)-vinyl]-3-nitro-1-p-tolyl-1H-indole-6-0l
1-(2-methoxy-phenyl)-2-methyl-3-nitro-1 H-indole-6-0l
7-dimethylaminomethyl-2-(2-dimethylamino-vinyl)-3-nitro-1-p-tolyl-1H~indole-6-ol
1-(4-methoxy-phenyl)-2-methyl-3-nitro-7-piperidine-1-ylmethyl-1H-indole-6-o0l
hydrochloride
2-(2-dimethylamino-vinyl)-1-(4-methoxy-phenyl)-7-morpholine-4-ylmethyl-3-nitro-1H-i
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am novi nyl group and a hydrogen atom In addition, it
is preferable that R and R2 are hydrogen atons, R3
is an acetoxy group or a hydroxyl group, R4 is a
hydrogen atom a dial kyl am noal kyl group, a cyclic
al kyl am noal kyl group, a hydroxyal kyl am noal kyl group
ndpie-grolacet oxy al kyl group, R5 is a |ower al kyl group
or an arylam novinyl group, R6 is a nitro group, and
7-RB-liyadlr&3Sy- propy enihbpmetiyt]- D4 dhdthexyeplienyB)sZ-fnethyl-3-nitro-1H-indole-
representing a | ower alkyl group, a |ower al koxy
6-gl hpdrochlodddydr ogen atom The conpounds represented by
the formula (6) are exenplified as follows:
7-dimeghyighridomethy - D-(A-dphethylandinddvinydp | €4-Gnethoxy-phenyl)-3-nitro-1H-in
1- (4- nmet hoxy- phenyl )-2-nmethyl -3 -nitro- 1
ddie-6rdol e- 6-0l  2-nmethyl -3-nitro-1-p-tol yl -
H i ndol e- 6- ol
7-Riefipd {ndinoatetiotyi- @metHoapipheny N-2rykdy B3 aiitro-d H-indole-6-ol
-p-tolyl- | Hindol e-6-ol
7-dm(1€2hyiamitmnyetbﬁehme):hyﬂ ~Jrpittoy | -p3tohylilibirtldle-Ged| e- 6- ol
7- di met hyl am nomet hyl - 2- (2- di net hyl am no-vinyl )-3-nitr
1- tﬁ-meﬁmmm-p}ienﬂl)ﬂ-mnﬂxyl-é-Iﬁtr0+7-piperidine- -ylmethyl-1H-indole-6-ol
1- (4- met hoxy- phenyl)-2-net hyl -3-nitro-7-pi peridi ne-1-y
A¢8ﬂmtah§d T-gcdtoxymaethpl-ogdthy ki ditoe hipetoldel H-indole-6-y1 ester
32 di met hyl am no-vi nyl ) - 1- ( 4- met hoxy- phenyl ) - 7- nor ph
2-@-limecthylginine-vipy1)3L-(4 meﬂwl(yi-phenylaf’ ~pidiesr & pipevidine- 1 -ylmethyl-1H-in
E(S hydr oxy- propyl am no) - met hyl ] - 1- (4- met hoxy- pheny|
doje-6-0ket hyl - 3-nitro-1 Hindol e- 6-01 hydrochl ori de
7-di met hyl am nonet hyl - 2- ( 2- di net hyl am no- vi n){I) 1-(4-m
7-@%@%@@}@ hyl2- nwthyflél nifror{-phenydd Hinglodg-6-0
7 di et hyl am nonet h (4- met hoxy-phenyl ) -2-net hyl -3
7-dimethydeminomethsd -@I—gleg]oxy-phenyl) -2-methyl-3-nitro-1H-indole-6-o0l

7-di met hyl am nomet hyl - 2-nmet hyl -3-nitro-|
- p t a‘ hg|compoppd agcorgingto the present invention can be prepared by conductmg

t ho 2-meth -ntro7 erj.di ne-
e me sc)i('liqq_ﬁ qﬁfﬂw )gm@; mgtho @gp} ar éép@n, o:p .11 gubllmlgr known method.
7- t hyl - 2- pet hyl t 1
Thed%g@par%ﬁr?ma@gy erre %ﬂ)ﬁl@élpglrreggesented by the formula (%) is presented

b ﬁm(Z di met hyl am no- vi nyl ) - 1- (4- et hoxy- phenyl ) -3
tro-7-piperidine- | -ylnmethyl-1 Hin dole-6-o0l
R1 RQ RS

®
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7-di met hyl am nonet hyl - 2-nmethyl -3 -nitro- 1 -phenyl- 1
H i ndol e-6-0
7- di met hyl am nomnet hyl - | - (4- net hoxy- phenyl ) - 2- net hyl - 3-
nitro-1 Hindol e-6-o0l The conmpound according to the
present invention can be prepared by conducting the
met hods descri bed bel ow and nmethods simlar to them
or a publicly known nmethod. The nethod for prgparj ng
theﬁconpognd represented by the fornmula (9) is
R bel ow. R1 . RB Ra N~-'Rs
R11 R N 32"’&% R7—R-Rd 4 NHRRe TR
M N RO Regf R12 / Nl RL N NHz RL SMR'R
gN @12 (1) (1) RgiPreparation can be carried ogt o
by di ssol ving equal anmounts of a thioether der Ive
(1) and a phenyl azo acetam de derivative (1)}
propgr solvent (for exanpl@ amide such as |ne1pyl
formam de or di nethyl acetam de, ether such as
tetrahydrofuran, or aromatic hydrocarbon such as
benz dxepagatiorpicae i) caviedi ofit b ndissedvibgdéqnabranzounts of a thioether
reaction and refluxing up to the material is
degivhtvs(Ip and Fipbenidatosagetamide (derivativeo@Dinepaopet sojveat (for example,
publicly known nmethod (for exanple, refer to Khim
angge sueh a8 dimethsd Sonmramidrier Il,imggggacetamide, ether such as tetrahydrofuran,

or aromatic hydrocarbon such as benzene or toluene) not influencing badly on a reaction

and refluxing up to the material is exhausted. The derivative (I) can be prepared by a
publicly known method (for example, refer to Khim. Geterotsikl. Soedin., No.7, p995

(1990) or purchased as a marketed product. Specifically, refer to the following Table 1:
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(1990) or
Speci fi cal

Tabl e 1 Supplier

-OMe -H

- Me
Asinex -H-H -H -H -cycl opentyl

purchased as a marketed product.

ly,

refer to the followng Table 1:
R R RB R4 R R7 Asinex -H -Ow
-Me Asinex -H-H-H -H -cycl ohexyl

Asinex -Owve -H -H
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Tabld® -Me -Me Asinex -H -Owe -OWe -H - cyclopentyl
Asthrex—H—H—H—H——eyel eheptyrH—RHARMEKS H—H
Suggtior Mo [RBOTEST| v - H - HRY - Ve | LABdrEST H {7
H—H—Ey—E—N Me—1—Nep—H——Na Mo H-H-H
Asilex - Me -IMBI MCL -EONECHZPhOMNB - H-gve - Me r@@l - H| .Me
oH—ove+—H—Me—e—CBl H-—-Br [-OVe -Mel-Me The
Apineny| azq -gcet ami degrderi v tJH/e (1) -gan be a.rcggﬁ,hgﬁlylby
A Nl vy known t achni i i 11 s
A O 1T O IXTTOVUrT oo Y T oy
ASiaweshch.| .po Spekt rigskopi if,-pit h, Syepdl ovsk kY6Rpentyl
p205(1965) —Bulletin de |- Academie | des
ASkences, .8ard e dpsgSci encleg] Chi miqoRfe . 1AV, P29-Me
{(1966)+—Am—ChemSoc- Dipyv— Org—oatings t Plastics
Agh@,{n Priegri nts, | 23%2) péL@fMé 1963)yy Zhur npl ¢ [
Khimi—35(3)—p559-(1965), Zhurnall Obshchei Khim i~
AfRex P526 |(f962), etg.). Thepconpoumdyr epr esentRibHytyl
the formjl o synthegized by thé
PHARMEKR] .gChene: | 34 R4 | .H -H -Me -Me
LABOTEST |-H -H -H -H -Me -Et
LABOTEST | -H -H -H -H -Et -Et
MCL -H -Me -Me -H -Me -Me
MCL -H -H -H -Me -Me -Me
MCL -H -OCH2Ph | -OMe -H -Me -Me
CBI -H -OH -OMe -H -Me -Me
CBI -H -H -Br -OMe -Me -Me

The phenylazo acetamide derivative (II) can be prepared by a publicly known
technique (Materialy Ural'sk. Soveshch. po Spektroskopii, 4th, Sverdlovsk 1963,
p205(1965), Bulletin de 1'Academie Polonaise des Sciences,
Chimiques , 14(1), p29 (1966), Am. Chem. Soc., Div. Org. Coatings, Plastics Chem.
Preprints, 23(2), p486 (1963), Zhurnal Obshchei Khimii, 35(3), p559 (1965), Zhurnal

Obshchei Khimii, 32, p526 (1962), etc.).

The compound represented by the formula (9) can be also synthesized by the

following scheme:
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- Rg\ I NH RZ\ OH

R4 R3 R R3 ' NCCH2C(O N R3
IV) R& 3 RART RBR RR6
cl

HZ |
H2SO4 R OR HNH2 (111) (
RR2ZNH 21 NH+ R12 >\ N2

V)

INRI - R NNy RO
R* u HNONH gi R 12 (I M R' The conpound can be
obt ai ned by reacting the con‘poyd(l\/), which is
obt ahqned by reacting a benzyl Rc rbi gol derivative with

2- gyanoaget ani de deri vatR® Q¢ Presence of

T Eeped Ncﬁﬂtﬁoﬂ“*& azon

Sah (\0 i n an aqueous
i'nfluence badly on
pr esence rdf pochl oric acid.

For R'he benzyl carbinol derivatttve,f vari ous
derivatives can be purchased as t héHzar ket ed product,
and further can be prepared by publicly known net hod
(for @Ranple, J. Gen. Chem U§%ﬁ No. 6, p1263
(1936)). The diazoniumsalt can be derived fi*om a
i aki zed am nobenzene derivative by a

&Qd using hydrochloric acid and
sodi mi %1 Armng the co
2- (R4- adet y I-phenyl@zo) 2- (3 N

3-di HEt hiyl - 3, 4- di hydr o- 2H i soqui nol i ne- 1i©dune)o acet

am NHz
R12

(iv) V) Lo

The compound can be obtained by reacting the compound (IV), which is
obtained by reacting a benzyl carbinol derivative with a 2-cyanoacetamide derivative in
the presence of sulfuric acid, with a diazonium salt (V) in an aqueous alcohol solution,
which does not influence badly on the reaction, in the presence of hydrochloric acid.
For the benzyl carbinol derivative, various derivatives can be purchased as the marketed
product, and further can be prepared by a publicly known method (for example, J. Gen.
Chem. USSR, No. 6, pl263 (1936)). The diazonium salt can be derived from a
commercialized aminobenzene derivative by a publicly known method using
hydrochloric acid and an aqueous solution of sodium nitrite.

Among the compounds represented by the formula (9),
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1-ylidene)-acetami
de (Asinex, Russia),
2-(3-chloro-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetami
de (Asinex, Russia),
2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-(3-methoxy-phenylazo)-aceta

mide (Asinex, Russia),
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de (Asinex, Russia),
2- (3-chl or o- phenyl azo) - 2- ( 3, 3-di net hyl - 3, 4- di hydr o- 2H
i soqui nol i ne-1-ylidene)-acetam de (Asinex, Russia),
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne- 1-yl i dene)
- 2- (3- net hoxy- phenyl azo) -aceta m de (Asinex, Russia),
2%8,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-(3-nitro-phenylazo)-acetamid
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H i soqui nol I ne- I -yl i dene)
e (BHARMEKSORAsA)Y| azo) -acetami d e (PHARMEKS, Russia),
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H-i soqui nol i ne- 1-yl i dene)
2-}%23((&&?&%3#waﬂﬁzi§6qlﬂﬁﬁh&-l -ylidéne)2-4RMElhOxy-phenylazo)-aceta
ussi a), an
made( (FHARMBX $1)\RusSia}-aabidhydr o- 2H-i soqui nol i ne- 1-yl i dene)
-2-mtolylazo-acetam de (IBS, Russia); are
2-¢dAndimetind 3z dihydadPEtisoquitblrnl -YHdee)-2-madlldz@macetamide (IBS,
supplier. Anong the conmpounds represented by the
Rassiayjul a (9), the conpound wherein R5 is a nethyl
group, is prepared as follows. Preparation can be
are gnometreidlibad mrdductg and ban boofptained f{orbzsthpliehi ch i s
represented by the fornula (4) and sodi um carbonate to
a pr opmong dhe eompimals repmspited bpithe ifbremda ), dlse compound wherein
acetonitrile, ether such as tetrahydrofuran, or
Rarsoarateitiey] lgronm d s pheparesiuashfodlowse n Pesparasiont acanthenegnducted by adding
whi ch does not i nfluence badly on the reaction, to
theicomppurd (Rreni) avhigipisrmgprebented by the formuba @ tand sediutn/carbonate to
di ssolving nethyl iodide in a proper solvent (for
a psopep e ventr(foteexampthe, axtridé mechhsd dostondirileleetlar such as tetrahydrofuran,
di met hyl acet am de, ether such as tetrahydrofuran, or
orareinati¢ bydrperrben sietnasbanzergor toduenehevhieh degsuendnflyence badly on
and refluxing the obtained mxture._ Am)ng t he ) )
the seastiande disselvestheme drappingelopdy aumizxtyre pbtained yodisenlviag methyl
. Wherein RS is an acetyl group, is prepared as )
ioflige| Bns? MoPRRsasakvenin (Kin eﬁ@“ﬁgn&d@ﬂédsw agi diseathylfoymamide or
A h§1 (fo ound (R5=-H) represented by the forpula (9)
dimgthylagetasifs, aiken 5pSh iadi istrahydrpiiranyi o arqmatic pydroparban such as
and addi hg acetic anhydride followed by stirring. The
be@%??ﬁd?fﬁﬂﬂP’é@hé%ﬁF Wi therpbtaigedmixturei 1) i s prepared

as foll ows:
Among the compounds represented by the formula (9), the compound wherein

R’ is an acetyl group, is prepared as follows. Preparation can be conducted by
dissolving the compound (R’=-H) represented by the formula (9) and
dimethylaminopyridine in pyridine in an ice bath and adding acetic anhydride followed
by stirring.

The compound represented by the formula (11) is prepared as follows:
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36 RZ RLRORSRfT RS RBW R5 R(11) RIONCNRN
R12 Preparation can be conducted by dissolving the
conmpound represented by the fornmula (9) in a proper
solvent (for exanple, am de such as dinethyl fornmam de
or dlnqthylacetan1de) whi ch does not influence badly
on the fFedR% iRSn ;and dropping a solution obtained by
dips ‘ pi 0 yI chloride in a proper solvent (for
exany #m def—Bfich as di net hyl f or mani.de or
di met | aceta j de), which does not influence badly on
t R reatti oy, |TR%n ice bath. The conpound represented
by the f,ormyla (12) prepared as follows: Rl RO R8
R7 R#'R R3-dN-' RS “%ho R4 NCOOH (12) RL NR Z
rati hn can be conduct ed by addi ng potassium
oxideMand the conpound represented by the fornula
et hanol followed by reflux. The conpound
epreseénted by the fornmula (13) is prepared as
folloms 37

Preparation can be conducted by dissolving the compound represented by the
formula (9) in a proper solvent (for example, amide such as dimethylformamide or
dimethylacetamide), which does not influence badly on the reaction, and dropping a
solution obtained by dissolving thionyl chloride in a proper solvent (for example, amide
such as dimethylformamide or dimethylacetamide), which does not influence badly on
the reaction, in an ice bath.

The compound represented by the formula (12) is prepared as follows:

R1 RQ RB
R2 R’
Rﬁ
R3 N\RS
4
12
R N COOH a2
RY N
R12

Preparation can be conducted by adding potassium hydroxide and the compound
represented by the formula (9) to ethanol followed by reflux.
The compound represented by the formula (13) is prepared as follows:
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RL RO RBR/ 2 Re R3 NNRB RIOR N COCEt (13) R17 N
R12 Preparation can be conducted by suspending the
compound represented by the fornmula (12) in ethanol
and dropping thionyl chloride slowy while cooling
fol | oned by stirring at roomtenperature. The
conmpoufid R%ep es,ent ed by the fornula (14) is prepared
X1 IROR RB R, OR4AN O (14) Il RN
Rhe conmpound represented by the fornula
39 jpndi ng primary or secondary am ne, HOBt
(R8vang ciem®éch Corp., USA) and triethylanine are
di ssol yed iln a progﬁg) sol vent (for exanple, amde such

as qeret @ di met hyl acet am de), which
does| not lli nfl uence badly on the reaction. To this
R'ac oriN was added a sol ution prepared by dissol ving

Advanced Chenifech Corp., USA) in a proper
R1BOMN (for exanple, am de such as dinethyl for mam de
or dinethyl acetam de, or hal ogen-based sol vents such
as di chl oronet hane), which does not influence badly
on the reaction, followed by stirring at room
t enpeireparatiorf can baeonguatphbpisugpend3g fhkeompopod mepresented by the
represented by the fornula (10) is prepared as
fofmatlaqh@) in ethanol and dropping thionyl chloride slowly while cooling followed by

stirring at room temperature.

The compound represented by the formula (14) is prepared as follows:

The compound represented by the formula (12), corresponding primary or
secondary amine, HOBt {Advanced ChemTech Corp., USA) and triethylamiﬁe are
dissolved in a proper solvent (for example, amide such as dimethylformamide or
dimeﬂlylacetamide), which does not influence badly on the reaction. To this solution
was added a solution prepared by dissolving HBTU (Advanced ChemTech Corp., USA)
in a proper solvent (for example, amide such as dimethylformamide or
dimethylacetamide, or halogen-based solvents such as dichloromethane), which does not
influence badly on the reaction, followed by stirring at room temperature for the

preparation.
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RL RO RBRT RZRBR3 ~RS R/OR4 N R13 (10) 11 R11 N
R12 Preparation can be conducted by dissolving the
compounds represented by the formula (9) and (11) to
(14) in a proper solvent (for exanple, nitrile such as
acetonitrile), which does not influence badly on the
react iThs coﬁ@duﬁﬂfﬁﬁ?@eﬁtﬁd by ahe! FranlD( 19D Y Bepared as follows:
di ssolving a triphenyltin hydride (Al drich, USA) in a
properﬁéo"eﬁi_gfor exanpl e, aromatic hydrocarbon
bepzeng, toluene or xylene), which does not
R°0on the reaction, to the above
ol | gwed by reflux. The conpound represented
»l a~R%) can be dissolved in a proper
may exiﬁﬁ as it is or as a reduced type
by'3t he {18 lowng formula (15) or their
the solvent: z RLRORORRI RS R31 i 4
R1 3 :x5"12 The conpounds according to
invention or salts thereof, which are
rtaiAed in such the way, can be isolated and purified
by an ordi nary separation neans 39

Preparation can be conducted by dissolving the compounds represented by the
formula (9) and (11) to (14) ina proper solvent (for example, nitrile such as acetonitrile),
which does not influence badly on the reaction, and adding the solution prepared by
dissolving a triphenyltin hydride (Aldrich, USA) in a proper solvent (for example,
aromatic hydrocarbon such as benzene, toluene or xylene), which does not influence
badly on the reaction, to the above solvent, followed by reflux.

The compound represented by the formula (4) can be dissolved in a proper
solvent, and may exist as it is or as a reduced type represented by the following formula

(15) or their mixture in the solvent:

R' pe pe
R? R
RE'-
R® o
" (15)
H'lﬂ " R13

R NH
R12

The compounds according to the present invention or salts thereof, which are

obtained in such the way, can be isolated and purified by an ordinary separation means
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such as recrystallization, distillation or

chr omat ogr aphy. Wen obtained in a free form in such
the way, the conpound according to the present

i nvention can be converted to a salt thereof by a
publicly known nmethod or simlar nethods. In contrast,

siRBlRI 8@ stallizatios alitill=0iom or dhEoRATRAYRY CHheR@btained in a free form
converted to a free formor other salts by a publicly

inkgeWAhRak ofle Rbmpolihd @EcoiBBQE The FRIRANPAMRE @h He®nverted to a
salt thereof may have an asymmetric carbon. Wien the

sabtofiBRUN By laspubllichi BSvia fnefibdOfY difdlat YneBeddisY € ITbodtHSE obtained in a
(racenmic conpound), it can be separated into each

saftpfore lthe@6bmpbind Bin 88 RhUebRT 36 QFFdeCRhm 6H ¥ihet Rélts by a publicly
means. A usable concentration of the differentiation

kiioWi Bietthoty o gBnilaragetiods.NIThe cbM@oud ©88h¢ skl \tBétebPrhay have an
is preferably ranges fromO0.1 ng/nL to I ng/nL, nore

aspheietria@aybonl 0rWhd) thRg tofapbendl R0 oBiatded Baa ioptikaly ¥ctive mixture
preferably from 100 ng/nL to 10 g/ nL. The

(ratichiie compomid)ph can beRepdragd dgerdachopticaliabgvitp by B8 ordinary optical
present invention conprises a |ow nolecular weight

dierliggomeaks. parti cul arly a tetrahydroi soqui noline
derivative, which keeps undifferentiation of the
enbr ydnisgble tconventtationi dfthel tdifferentiaionoimhiitifid Agént according to the
(signal transducer and activator of transcription 3).

prefedi infvention isgireferabdy rdnges éohr §.d mgdmLsb dmg/eil, méregreferably from
specific nmouse line is maintained by LIF regardl ess of

10 hgfmirtedéfiqe/mi, padtiselacly poéfetdbly froadHI0 mnll. todifpgsmd..
of fibroblast cell derived froma nouse fetus. It has
been Thedliffetentiatiothimhiliiing agent ac¢axydimgdop gimapresent anvention comprises
downstream t hrough activation of STAT3 (Matsuda et

a ¥w mplygdag oweight comm@ourkt: pastiedarly 1:0 9€yahydimignguinoling derivative,
recent years, the presence of a differentiation

whigh keeps waplifferentiatiore ebthegembryiontcestemt ¢edk ithow activetion of STAT3

_ enmbryonic stemcell wthout activation of STAT3 was _

(sigagloransdugeant agtivagpr of trapspeiptiprrdht alndiffsrangiation of the embryonic
pl49, 1998), and thus, it is believed that a nechani sm

stem celletpn ppcifirimause dmeiiaimajatagied: bie LEkiegasdices of éin presence or
cell without actjivation of STAT3 is present. In

abgenge 9t Jhe feader selbwempesask offibrablask eelhidggved from a mouse fetus. It
undi fferentjation of the enbryonic stemcell of L

has besg kaewp thatribe 15 trapsmitsm signalnigr 3 dowasteeansgirouglsactivation of

X 844, 1995 Thonson et al., Science 282: pll45,

STAg9¢M ettt al ¢ BMBQ JOumRn 8 B> 49PbiPod: ~Hovever, n fecent years
2000 d,. h , it .is. ted that, in th ..

thee e Baqn é)fsr[te Qn:nag:lpx? pls elgs% i’aqtﬂnéﬁ(@epllgg auni@'erentlanon of the

embryonic stem cell without activation of STAT3 was reported (Dani et al.,

Developmental Biology 203: p149, 1998), and thus, it is believed that a mechanism of

keeping undifferentiation of the embryonic stem cell without activation of STAT3 is

present. In addition, LIF shows no effect on keeping undifferentiation of the embryonic

stem cell of primates (Thomson et al., Proc. Natl. Acad. Sci. USA 92: p7844, 1995,

Thomson et al., Science 282: p1145, 1998, Reubinoff et al., Nature Biotech 18: p399,

2000) and, hence, it is suggested that, in the embryonic stem cell of primates, there is a
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mechani sm of keeping undifferentiation state by a
signal different fromLIF and STAT3. The
differentiation inhibiting agent according to the
present invention conprises a |low nolecular weight
conmpound whi ch keeps undifferentiation of the

nRIRENMOAI oF kebiRy GBI flerditiafioH tstaA8 bl wadigman difersitAffeéin [IIF and STAT3.
ot her words, the differentiation inhibiting agent

The MpfféreGativon PNHiHThE G lackGidid toCOBRERE: Nv¢hiien tbfprises a low
activity of keeping undifferentiation state of the

Irﬁilfévhmn\iv@igﬁﬁ esthpAlnd Whichrkeaps uadifférdrtRkiontoffthe ¥hibtonic stem cell

action the LIF. Recently, as one of nol ecul es

withgul attivgionndf fSRATSNL | It bther Olvofdle tReriffeehBatidre Rhibiting agent
cell without activation of LIF and STAT3, the Nanog

c@g@pfisesas iloentméleadal Mvéighi &mplund heeink 1HS: agidy, of keeping
2003, Chanbers et al., Cell 113: p643, 2003). The

updiffesnciation statecof tHareaghrgatie stwas céld by dinf dctioh alifferesefrafdthe action
a human. Wen expression of the Nanog gene is

ofthplilEssed by gene destruction, the totipotency of the
enbryonic stemcell is lost and, in contrast, when
t he NRecmtlgesserneofshalendésyregulating aadiffepentiation af thessmbryonic stem
expression level, undifferentiation of the enbryonic :

calt eithoed ictivatioh ef IEF ahdiSTAT 3e therNmdghgdneewasalientified (¥itsui et al.,
LIF. Therefore, a substance, e.g., a |ow nol ecul ar

CeldilgBt p63hp2e(id, Chaartmid ehgl.j Gel edSe p6A3t B0x plhe giresence of the
| evel of the Nanog gene, can be used for nmintaining

Namel gérg wias ifawnd froof atrheusendndy @ hivmast e Witenl expressiesl pf the Nanog
for culturing the totipotent enbryonic stemcell. On

ganeds @up;twssnd\gm,genh destiugtiomxtpe éstipiotancyfof theeembiryogicysera cell is lost
does not activate STAT3 and, therefore, the Nanog

angerip cReBRY, when theNenog genois sttonghie exprigssgdriodneneasn an expression
cell independently on LIF and STAT3. That is, it is )

leyely ymdifEaentintion ofs thesembryenicestgm cell |ceny benpiaintaingd even with the
wei ght conpound, enabling increase in the expression

absgnes obfLIFhe Tharrforegénsubstangs, 8e&-.u8elew sroleglar weight compound,
t he enpbryonic stemcell in which the effect of .

enebling case in therdpressiondeval iod thalaneg-gens, pn be Bass fps gnaintaining

m}'l%;% di fferentiation_inhibiting agent according to the

grentiation, of t the cpbrianic stem scally parslyc dora cultring,tthe totipotent

compound whi ch increases the expression |evel of the

eIRPRYBBIC {m&ell n ot her words, the differentiation

' nhi bbltlltﬂeg 0?[’93? rﬁang,c %hoer lcljiigﬂgextp?estsljg)% gfr ﬁ'lséelqzmogmg'ene does not activate
STATS3 and, therefore, the Nanog gene keeps undiﬁerentiation of the embryonic stem cell
independently on LIF énd STAT3. That is, it is suggested that a substance, e.g., a low
molecular weight compound, enabling increase in the expression level of the Nanog gene,
can be used for culturing the embryonic stem cell in whi_ch the effect of maintaining
undifferentiation by LIF is not observed.

The differentiation inhibiting agent according to the present invention comprises
a low molecular weight compound which increases the expression level of the Nanog

gene. In other words, the differentiation inhibiting agent according to the present
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i nvention conprises a | ow nol ecul ar wei ght conpound
exerting the ability of keeping wundifferentiation of
the enbryonic stemcell through the increase in the
expression | evel of the Nanog gene. On the other
hand, according to a recent report, also in a certain

inveReRt ByiiPtisesSd & GRdIbcul @ WeéRHt Ebﬁﬁbé‘nd@iérﬁfﬁ% thd aM@%y of keeping

observed simlarly to the enbryonic stem ce t hat
ufidiffeteheiatibn bheheSdry6Ric! stedR cbN ekolis10 Ml ABredRHethe expression level
depends on the LIF and culture of "the stemcell
ofiite N gfoeign t he human does not depends on the LIF
(Verfai FI ie al., Nature 418: p41, 2002). This
suggeohshé beter hagd,Sdcesrdisy to & Reuwntd epoit, tise Gh eneattaid snesenchymal
the nechani sm of keeping undifferentiation state
steinndelladdrivedofrémhies salowo il was bbseres] dimilaflpat ah®embryonic stem cell
simlarly to the enbryonic stemcell, it is suggested
thahaiiltirb @f uhél slefrecethdéridddofiomahe nluse tdepemisl dn e LIF and culture of
primates is probably maintained by a signal different -
therstem téld dedvedafromnl the Buikhd doesihet deperddlbd ther it (Vetfaillie al., Nature
i nhibiting agent according to the present invention
4 onptl, s2802). | Ghisrelggestsathavethe hitern orghb shewingy imuftipdiency has the
activity of keeping a cell in undifferentiation state
mechancmt dfhkeepinkl andifferentiafibe date f @mdlatly atioi the embryonic stem cell.
i nhibiting agent according to the present invention
Theaefobs; simdaudy by thedonbryonic stem aely, bassuggested thae theedhdifferentiation
for mammal cell culture, which is a basic nediumfor
ofathie rstdm cell lof puinatesis fhobatdy esaintaineddbyba signahdiffesert drom that of a
animal cell culture include Dul becco's nodified Eagle
LIFe8TAR (ovey) , Thaodifeoentidhien] inbikitigevageBM act@iding to the present
. RPM 1640 and I MDM (these are Invitrogen Corp., USA
InFeiEon, caprisgs @ lnwimoleeular weight compotad baing ithe activitprad keeping a
enbodi ment of the cell culture nmediumis Dul becco's
cefloniundifterentintion state withownis/STAA rawlgi t i on, t hese basic
medi a_can, be used by _adding with proteins involving
i n cefhe giffsrentiatian iipkibiting egent apeardingt toothe rprgiembdnvention can be
such as, serumor a serumalternate, various kinds of . )
usgd Sraddingde gpany basiepubnierraedium for meymmal ol culise whdch is a basic
g@y bfi% added. Serum may. be any serum or serum based
medhuy fop Animal sl gukure g Fxamplest ofothe dhasic, medigy for animal cell culture

OREIER L R TNV T ——
RS, SRS oA g 55 5 i, ot e
res(tﬁglea%g t e@g ?ex.'!uplglleg .d eOLQ gx%%odii%ent of the cell culture medium is Duli:ecco’s
modified Eagle medium (DMEM). In addition, these basic media can be used by
adding with proteins involving in cell proliferation and differentiation regulation such as
serum or a serum alternate, various kinds of growth factors and cytokines. Further, any
compound may be added. Serum may be any serum or serum-based solution to supply
a nutrient effective for broliferation and maintaining survival of the stem cell and the

embryonic stem cell. Examples of such serum include fetal calf serum (FCS), calf

serum (CS), and horse serum (HS). The usable serum replacements include those
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known to those skilled in the art, proteins, amno
acids, lipids, vitamns, and the |ike independently
or in conbination of them Proteins include insulin,
transferrin, albumn, peptone, FG- (Fibroblast Gowh
Factor), EGF (Epithelial Gowh Factor) and the I|ike,

kaowh qoatbstsskilled il eher bl proféins, Cadingi 42eds, Hipidsa FitARins, and the like

gl yci ne, histidine, |soleu0|ne | euci ne, IyS|ne
imdepbinduntlp @r i bempinatiem oNthens € "ProRinstiAEIRAS indalin, transferrin, albumin,
trypt ophane, tyrosine, valine and the |iKke, and

peptbacy FGF i(Ribkollgst [Groteh Factor), BGRI(EpithelialnGrovithl Faetor) and the like,
acid, inositol, nicotinic acid amde, riboflavin,

amlintcaamdsamcmdel aﬂgminee cgiiéing,hglutankee, digiBy, diistidine, isoleucine, leucine,
restriction is not applied to these conmpounds. In one

lysirteo diettdotine Settenplal itk vérires, tigtoising,afyprdpHane @f®ine, valine and the
speci fic enbodi ment, bovine fetus serumis provided

lilee,t endavitamime riheladé pmtbﬂtenﬂ:eaima,bﬂuﬂme,'é Policamdd aimositol ] Hicotinic acid
In nore specific enbodi nent, the concentration of

aipgde, niboflatinsthimine pynidokine andlthe like, home ver eistriotion id nét applied to
I n anot her enbodi nent, the serumrepl acenent is

theso cépoursisr uin pepbmbediernt, sKBR (4 bwite figensdtomp. IWSfore specific
made). The cell growh factors which can be added

emhedinat, abdvaspea fedigsy seeuyr isvrhviidad tvaith @ HGEyentetioderewméen about 25%
growh factor (EGF)., fibroblast growh factor (FGF),

andhahout 4%4.| Ke ngﬂrc\ﬂptclﬁacmbodlqneﬂ:)the penoestratiomof bovimefetus serum in
( 2 pl atel et-derived grom h factor (PDGF), vascul ar

thenepdt Reltyrg| medivm fs lﬁ%ct dm a@VE@‘:)emhadansntoIth‘n serugr oeptlécement is
factor (TGF), bone m)r enetic protein (BMP), stem

knackput serusy rqpbee )nenth ?Iuvmeem iGasp. RiSWeveade). The cell growth
restriction is not applied to these conpounds. The

fagiprs phirhscaprhecadded indbedetibenstoayte groavth facsen GLRF A epideymal growth

fa%%%”(%'g%iyt rebless dromite fckesu ), e grovhi Beiept(IGF), nerve
ied to hese ounds. Further, differentiation

B Pt NGl pisrtisehod s fastar (RIVGR). Vpasabas codotbebil growth
B B sl WS B SR i v
Sl B RS RS BhbalooB SR T fphom v s

Te"h”ﬁ%@%ty B- 59 ORTal PHIGH -3yt 20054 odrclide ipigrienkin (IL),
o RO s BB o BELER 1 teyle, Bowever
re R0 At RDEH Bt campOTAde: Cyeeh AR regylpfion factor
suicﬂ 38 27F Gha rr{g{&ﬁtlpglagg cay B¢ adde%r. T%le compound to be added is not specially

restricted and may be an agonist or an antagonist to any protein and, also, may be an any

phosphorylation inhibitor. In one embodiment, PD98059 (Cell Signaling Technology
Corp. made) is provided. In another embodiment, 6-bromoindirubin-3oxim is provided.

Cell culture medium also contains an antioxidant (a reductant) (for instance, S
-mercaptoethanol). In a preferable embodiment,  -mercaptoethanol has a

concentration of about 0.1 mM. Other antioxidants (for instance, monothioglycerol or
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dithiothreitol (DTT) independently or in conbination)
can be used to provide a sane effect. Further, other
equi val ent substances are known to those skilled in
the art of cell ~culture. The differentiation

i nhi biting agent according to the present invention

digHigthtdiedl (BAT)Viadépadestie ok ih Rerdaationn cBe beSREd BY provide a same
acconmpanyi ng ‘any culture nedium material or by

e O DRl ier NGthét eduivdlOft sabithhided afPRhMD FRERES Stilled i the art of cell
the culture mediummaterial, a porous material can be

culmesl. The porous material is the material having nmany
fine pores and is not specially restricted in a kind,
t hi ckTiesgiffesdiaiacion dhibRingCagdht bb®rdREabithe presthintetbon and the
of the material may be an organic material, an

active lig@eitientiefiof dhn beNfted by REPMBPAnyIRd By Bult@e EE@E material or
of an organic material and an inorganic naterial. The

bysinapebibikinighie te tHeodistubRiredhumh nimetidde Boiytht @ultere medium material, a
including flat plate, globular, rod-like, fibrous and

pdrohd materfuhcban fir uedamiihe, piroed uthesiah if ithematdredthaving many fine
menbr ane, board, unwoven fabric, filter paper,

posgomgkis mot @périalknrestrivted mba kind, kthickmess, vhape) and gizef the material.
tube and particle. For culturing cells, the unwoven

THeakindc of shermuatenial eheay dizl en i orgamio shaterialt ianninofgaaic material, and a
easily regul atable pore size to support cells for

coaifl eninmegerdal deomeposed nd] arc wirganie neatetizd oay amdnongamic coatierial. The
preparation of the material. The pore size of the

shppe ofi thenpdrens alatérial moay be payifaithy inchsting flat glatd) @lowdar, rod-like,
i n consideration of 3-dinensional support of cells, an

fitmowy anybholtove apdz foriexampls énchidey adfdlimusbeet Dmempbransnbiodrd punwoven
mand further preferably between 1 mand 50 m A

fabpriigy ftltedipanen sporigs, ploth, dméttsdafabyics iy, ithread], hallowetnbe and particle.
0.03 denier or smaller is preferable. In order to

For sulturisg celdhdhe ngwpwett fabmignis anore preferable in consideration of an easily
undi fferentiation-maintaining ability, and

regyHiafablecpaie isine @biuppeyt asils der pHowinge3dimensionsh culting| angdseasy and
descri bed above may be subjected to surface coating . .

loy eoft isepargliqm of the gnatsdply nelhe ore sizg)of plbE ypRIPUY gla%weal is not

sybstance that is constructed by |inking linearly,

Spg%lix aesfrictgd, boweved) 1y congdergiipn ofpdwliensional fyppersraf cells, an
bei ng repeating constitutional units and that has a

aveIage Do dizsdisnpreerably, betweeny 91 tnand; IO pay gnd dugther preferably

beﬁ%q%;s ];U.I’Ineggtlé%gygt hméjsﬁéqgﬁtﬁ;g%; ggghg}aetcyai};ld'epthgthed, however, 0.03

deﬁ' %pgn%élfe?qs gie?Qraﬁ’l%' ynmer. For the present invention,

In order to increase adhering performance, undifferentiation-maintaining ability,
and proliferation ability of cells, the porous material as described above may be
subjected to surface coating treatment with a high polymer. The high polymer is the
substance that is constructed by linking linearly, squarely, or cubically 1 or more species
of monomers being repeating constitutional units and that has a some-hundred molecular
weight. The high polymer is classified into 3 major categories: natural high polymer,

semisynthesized high polymer, and synthesized high polymer. For the present invention,
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any hi gh polyners can be used. For exanple, the
nat ural high polynmer includes mca, asbestos,
graphite, dianond, starch, cellul ose, saccharides
such as alginic acid, and proteins such as gel atin,
fibronectin, fibrinogen, |lamnin, and collagen. The
anehigh)pol fitsis £ad bbiugdd. pol ymer i ncl udes gl ass,
cellulose nitrate, cellul ose acetate, rubber
hydr oE6d @xamtele, athe natardd okighepblyinee einkclides emickhasbestos, graphite,
synt hesi zed hi gh pol ynmer includes pol yphosphonitrile
dinhiond| starchpodlitddsey kaharides!syvh ay hlghtit aciddend pritsianswid, as gelatin,
pol yet hyl ene terephthal ate, polysulfon,
fipringetin,y fibrintdgen, damixihy ahdyd¢olagemhoThe peeimissitigsized high polymer
nmet hacryl ate, pol yhydroxyethyl nethacryl ate,
inohidesli miashy | cedfuloset yiratept belhiigdeat aetat)d rableap dydasohloride, and
whi ch is conposed of 2 or nore types of synthesized
carboxgmestbyl celpulesentlée dynthedsized cliph| polymenp irebates chdiyphosphonitrile
hydr oxyet hyl net hacryl ate and di nmet hyl am noet hyl
chietilgc pphathyleren papsingtkrctionde, opolyasyde; oadlyathylene terephthalate,
processi ng, organic high polyners are preferable, and
peyslfings, pphptiviedtrded spolyviegl zeslcoagjani polyingthyl  methacrylate,
pol yners are nore preferable. In one enbodi nent, the
preyhydroxyeteyli methacykats, plolydimgthiytaninoethpl mathabeylate, and a copolymer,
enbodi nent, Matrigel (BD Bioscience Corp. nmade.) is
whichdis oRmpesed @f 2 dr arorapppesacfl syrtbesizadpmonoiners, ofpreseated by the
stemcell or the enbryonic stem cell froma
cqpoiiumen | prepsteda byur bydroyyeshyldi mfethasnylatse| pad t odimwthyaminoethyl
out culturing can be provided by using the culture
mgdaeyiatemt eri al, to which the differentiation
i nhibiting_ agent according to the present invention
has H8eSonvfeBlion z@ld eagy ¢pating| praspssing. ngraafist dvighy| polymers are
l\%g?ely, a,culture nmethod of the stemcell or the
pretesallen and grateinse peptides pnd\syathgsizogh crganic thigh qokymers are more
e enbrygnic stemcell and a cell-gcontaining '

pr_% elaflthlgr i!’gﬂ?%\iembﬁéiﬂé@ti the GiHfER meEUmgmBteriab 4 gelgtingr i another
enpbpdicheiy At (A BROsSieneh Cotoe Mgy ¥fect um mat e f a

I TULON R SN G S —
ool G5 b opifiton;o% REGRy of ERGERHFER fo iy gyt Fobiring can be
priides] by Ssie, U0 B Dk oa el 18 fibifh 5 diiertfation inhibiting
agent according to the present invention has been immobilized, as a cell-capturing
material. Namely, a culture method of the stem cell or the embryonic stem cell is
provided, wherein the stem cell or the embryonic stem cell and a cell-containing liquid
containing cells, which should be removed, are introduced into a container in which the
cell-capturing material of the culture medium material such as the porous material (on
which the differentiation inhibiting agent according to the present invention has been

immobilized) is filled, the stem cell or the embryonic stem cell is captured by the

cell-capturing material, and, after the cells, which should be removed, are lead out from
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t he container, the whole of the cell-containing
solution with the container is cultured; and a
cell-culturing apparatus, wherein the cell-capturing
material of the culture nmedium material, on which the
differentiation inhibiting agent according to the

the t6B@ Her, ithe RMbledT thé §ell-€8ﬂlﬁhﬁﬁ%zﬁﬂuuér§w§th|th@90ﬂt£‘1n§ﬁf§ cultured; and
container, is provided, the cell-culturing apparatus

a B@lll-@ﬂltm@llfgﬂ appargfusZ Qhetein ttH@tcellléﬁBﬁl?]hk BaRtidl ofdhe culture medium

materi al as described above can be used as a support

mhtefial; ehlwitith thy diffRrhtiatien tHibiding %Eeﬂ%c@@im@ﬁﬁth% resent invention
cell culture. The cells, which ould be renove are

is ainmobelided, Bt fikéd trhane dommﬁérem siekided Oihetdéﬁ-cﬁlﬂ'ﬂﬁfmg MipBaratus being
stemcells. In addi ti on, cel I's which were

chdidctegizettih ahedtter eam- &at;ﬁmsﬁgema@&idlsﬁsodesbﬂseceabﬁwsm be used as a
stem cells and lost nultipotentcy, are also included

support BbiScetiedultugé and theldimtdindd captiel wied ifogcell tltirel t Théeells, which
I ntroduced into the cell-capturing material is

shealdi Isf tedtbeyl, areyalt eélis bihgtitithn therstem RENYof e &mbonic stem cells.
cells or the enbryonic stemcells and, as the exanpl e,

Ini additivde selid oddch wery difireritiatgnfroin thessterr dells|or dhe embayonic stem
culture solution of the stemcells or the enbryonic

celis ami desdtl multipotenprye agntlso nuentded in thdé gtk eroup.a Thet bribcontaining
for proliferating the stemcells or the enbryonic

lignid o del introdviceduintaltied celi-ogptating fmathralsisesatisfiéd dyoany cell liquid
the enbryonic stemcells proliferated by using the

codtafifing gt sterhicels pnthieEmbrponie gtem celtscanddasitheteamiple, includes blood,
present invention can be provided. Cells cultured by

marsowgfragmentitistey bgidaot ecultnte swlutiogofithersterncells of thy embryonic
to the present invention includes all the stemcells

stegn celise enbryonic stemcells which can be obtained by
using the publicly known nmethod and material. The stem
cel | Tibeqiressnt invgatiom relates it hanethod fon prolifesating:theistemn cells or the
by the follow ng publicly known nethod. A marrow cell

embriemie stenTeellss plAnenltired productef thystem cells prothg embryepic stem cells
Klingemann, G L. Phillips, translated in Japanese by

prafiferated bys yringathe diffrentiation: inhibising emavm:cetdl@g to the present

. Science _273: p242-245, 1996, CGoodell et al., J. E.

inygagion £am! eﬁ!l%‘fﬂd1806 1996, Verfaillie et al. Nat ur e
418: 41 2%&2& a neural stemce|l (Reynol ds et al
Soi et by 1using gl i eranwgoglu@l%ltleﬁg &gent according to the
( Googdel I 1797-1806, 19 )

Pfff\?ﬁ%ﬁ‘é’ﬁkﬁmetncéﬂdes ail@%ﬁéﬁ%ﬁ 50T (RSP Wé’ﬂmﬁe@eiﬁgf-sﬁb‘,"h can be

obgau(x)e]d bYBll.lSalgg %tle glllbllclycﬁnown ]ﬁ('l)esthOCP 82(? msaﬁe%'lal 20’?‘&2 stem ceAhGincludes, as
an example, the stem cell available by the following publicly known method. A marrow
cell (“Marrow Transplantation Guide” by H. J. Deeg, H. G Klingemann, G. L. Phillips,
translated in Japanese by Sinpei Kasakura), a marrow stem cell (Osawa et al,, Science
273: p242-245, 1996, Goodell et al., J. E. Med. 183: p1797-1806, 1996, Verfaillie et al.,
Nature 418: p41, 2002), a neural stem cell (Reynolds et al., Science, p1707-1710, 1992),
a tissue stem cell {Goodell et al., J. E. Med. 183: p1797-1806, 1996, Matsuzaki et al.,
Experimental Medicine 19: p345-349, 2001, Blau et al., Cell, 105: p829-841, 2001), a
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mesenchymal stemcell (Liechty et al., Nature

Medi ci ne, 6: pl282-1286, 2000, Pittenger et al.,

Sci ence 284: pl43-147, 1999) and a skin stemcell and

epi dermal stemcell (Mirota Seiitsu (ed.),

"Regeneration Medicine and Regenerati on Therapy, "
n@segchymakatpak cel Edtiechtietbey Ndthre MedjaindSag ait D8DANR6,1D000, Pittenger
The enbryonic stemcells to be cultured can be
ebtal.aiScémnch\284s ipig3+ 144G, 1OPPpand skinbsteml yelk mndnepidérnmad stem cell
and material. Miurine enbryonic stemcell: Evans et
(MurgtaNaeiitse (e@92 “Rpgéwratiohs Mediciue nmmdERegendration Therapy,” Gendai
Schel | ander et al., Theriogenology 31: pl5-17, 1989,
Kagakie ERga daimber 4 ; Bpleo Kagaki: Dourigr i ogenol ogy 33:

p901, 1990, sheep ES cell: Handyside, Roux's Arch.

Dev. Bhelembry®iic ptegbeellsas be dubinmsidesanH® awhined by using the following
Doet schman et al ., Dev. Biol. 127: p224, 1988, rhesus
PrBlitdE knpenge¢thod Pdbmatsriabt Murine mbryonigstem gelhdEvase et al., Nature
USA 92: 7844, 1995, cynonol gus nonkey ES cell:

20%cptnd, 1881 cbovindBS. cetly Seholimdeneual, Dooingenolognd1ES1S-17, 1989,
cell: Thonson et al., Science 282: pl1145, 1998,

swigHEh 6eH: Brojek et alNatheriogemilogedh: pH)1, 1890, sheepBS cell: Handyside,
hunman EG cel | : Gearhart et al., Proc. Natl. Acad. Sci. _
Rouns Aggh. Dem Piok 19¢:0mk8S, ¢R8T.thamstandiS erlh Doatsshman et al., Dev. Biol.

nbryoni c stemcell (129SV._and C57/BL6) can_be .
1351220 e 4998; shesna mankeyp b8 ostl yhemsen gt alTRsoc. Natl. Acad. Sci. USA 92:

oL SHEEL e a8 BBl S P 2 s, o,
b S Hodfh 230 ST S S, bk, oo
BT A B S o ot 008 e U 55
oFLBL A L S S oS, gy n v
o5 e o S b o0 oL 0 soent o

s S
AL TR el G 0 s e
ORISR 3 9L R S Bl o sty o o
T R e

decr e@ec‘lfssand@mbryonic stem cells, which have been once isolated, can be cultured

in the undifferentiated state by using the differentiation inhibiting agent of the present
invention.

The degree of the undifferentiated state of the stem cell, preferably the
embryonic stem cell, cultured by using the differentiation inhibiting agent of the present
invention can be confirmed by measuring an alkaline phosphatase (ALP) acfivity existing
on a cell membrane of the stem cell. It is known that in an undifferentiated embryonic

stem cell, the ALP activity is kept and, when the cell is differentiated, decreases

47



(WIllians et al., Nature 336: p684, 1988, Thonson et
al ., Science 282: pli45, 1998). The al kaline
phosphat ase (ALP) activity is detected by nethods
including a staining method by using an insoluble
substrate or a spectrophotonetric nethod by using a

(Wilighs 20 laliDNangy 336! ?684 19880 Mho&i¥BR ¢t HENBcichbe 280 Pp1145, 1998).
activity can be quan ified by the spectrophotometric

The alldine AhospHaid ISY] kﬂﬂv@tﬁi ¥f detected by methods including a staining
par ani trophenyl phosphate (pNPP) is added to a cell on

mathod! by neingl &M .ingNihle s’ilbbh‘ﬁé obry & Expebtropotdiéteic eMbthod by using a
the cell nenbrane to produce paranitrophenol .

whfeasolubRGudsratbsor bance of the produced solution at
405 nm enabl es quantification of al kaline phosphat ase

act i Vint yondveambbdingent! htheALRLRCt dctivity Ofant hbe emjaamifddc by the
stemcell cultured by adding the differentiation
speofroplidtometrieaaethodf Mhealkdlaresdlutiol eNparanitephéhidpliaphste (pNPP)
of the nethod described in Exanple 1 (5) shows that
istddided ¢elal cdllasn g @iuké disht | pNFPORehydfblyzad by ALY phdsafit on the cell
that of a control enbryonic stemcell cultured by
memnbrepeatoc prdduce paraiitrophawki niyidaberinl faheslesotbamice oof the produced
inhibiting agent. This neans that the differentiation
solutinnbatt 4(fgnmosmablesfquahefipatement alkalineephosphatasd astirityhe Measuring
cells to proliferate while keeping the
thandlLPf atienty i aff tit stnbryonié stéme cellnbulfired dysadding ehk . differentiation
anot her enbodi nent, the ALP activity can al so be
inblibiteng wnbyf thicpreseat invagtiomen thechasik ofébe miethodsisseribedrin Example
cont ai ni ng a phosphate ester salt and a di azoni um salt
1 §%) shaves thabshis aell hasesignifieanttyo highlet d\Idhactivityl thanethat of a control
di sh. The phosphate ester salt is hydrolyzed by
erabryanicngephedbiealtarsd pir asingt a olture medium dsdbngrtbe atifferentiation
subsequently, a coupling reaction with the diazonium
inkibiting pgrnic e Shisnmaaes ghagthe differentiationy inhibiting agent of the present
sedi nentation of the gnent in an_ALP active site.
invension; allpwiuthsegellsfto grgf:ﬁ;@aje avhilsnkeeping the| wlifferentiated state of the
r&?antlfl cati on of the ALP activity of the cell to
yeicateameelt.yi ng t he degree of undifferentiation of
the cell. ALP stajning of the enbryonic stemcel]
cul t GP@&OWT GBYoRgimentothg AkR uaemlnaﬁarbﬁlse rbﬁ.dﬁmcmgby ALP staining
the present invention on_the basis of th
m?fgf’gr r&%@lﬂnl ‘GIQ%CCE&@H%nga P ‘E%bha?h?ﬁ@ Slaﬂeﬁ“dt‘h@@zom“m salt as
cell has si i ca ctivity than that
th%ﬁubétremrﬁ tdkclfocefls b gyt dla% Eh%lplmn &8sl mhydrolyzed
by g]?(ajln p Qsephgltafsg eprreesré%{ %}ll t?lg ceﬁ membrane and, subsequently, a coupling

reaction with the diazonium salt produces an azo pigment resulting in sedimentation of
the pigment in an ALP active site. Counting number of stained colonies enables
quantification of the ALP activity of the cell to allow quantifying the degree of
undifferentiation of the cell. ALP staining of the embryonic stem cell cultured by using
the differentiation inhibiting agent of the present invention on the basis of the method
described in Example 1 (6) shows that this cell has significantly higher ALP activity than

that of a control cell cultured by using a culture medium lacking the differentiation
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inhibiting agent. This neans that the differentiation
i nhibiting agent of the present invention allows the
cell to proliferate while keeping the undifferentiated
state of the enbryonic stemcell. In addition, the

degree of undifferentiation of the enbryonic stem cell

i BitiRE agéROWTHRY mMEaas thitthe! MigfeRRRASE | iARbItENChedft dfMhe present
Oct-374 gene. The Oct-3/4 gene is a transcription

ifvaation allewenEe Bell te Rolffekaté IMiley ke e SxdfeRnfibied state of the
specifically in the undifferentiated state in the
eRBBiondtemeAM cel | and an enbryonic cancer cell (EC
cell) (Ckanoto et al., Cell 60: p461, 1990) and is
expr egs gdlifion,ythe Megfee Ustid di FERAt AadrL of €8 bmblyoRR: stem cell can be
(Schol er, Trends Genet 7: p323, 1991). In addition,
koo by gaesufihg ehobxpibistdh 1606l Bt 0eR®/4hdmebedhe Oct-3/4 gene is a
di srupted, stops devel opnment at the bl astodermc
trmesetiptien Shage belongingeto bt POIS fantily)daridn it ek fiessel tspdéifically in the
gene has an inportant function for keeping the
undiffefehtiated tstand Aothetenildyimic il seltnd lan enfBeldni®2ande8 ¢0ll (EC cell)
1998). On the other hand, it was recently found that
(Gleanmteret ek pCeB 00461, 1999) @ad-iSedpeesed gilpi®aeundifferentiated cell
differentiation of the enbryonic stemcell (N wa et
lied (Schibdr, TeadetGen2dl7: p372, 19900.0) In ddditief,Olicmozyigous mice of which
i mportant to keep the expression |evel of the Cct-3/4
Ocr3/d sgmechdsi teenaligrapted, sapnidavelopinent atnitie fiflestaderindd eekicle stage.
state. As an enbodi nent of neasuring the expression
Henoeglit ofas tihend Qe 18¢ Dok gepe hasahiitmpiortant RERtion for keeping the
(pol ynerase chain reaction) nmethod can be used. In one
ureﬁﬁ' egintigtnd state (Wiwholsi eteal PCRINRE: T 9} $998)ed Qmthenathérchand, it was
convenient and reliable quantitative neasurenent
repentlynfpund thatl en dyererpeessimngd’ tha Det-3 MageneipremPERdifferentiation of the
technj que includes the nethod by using a TagMan probe
embiyagicABePReglrPGoEMVet alpplate GeBeosdAt piE) 2008)t hdherefore, it is
., method by using LightCyclerTM (Ropche Di agnostics). o
mpriant te yihe gxprigesiomiavel of theeOct-34 4n 1aj sphcifigtrange to maintain the
reaction cycle in which a tenperature cycle of PCR s
undiffereatiagd fséate.s ofy apoembediment of mpamigiag dhe axpression level of the
anplified anount, of a DNA synthesized for every cycle
4igeneer Qeptitative PER @olymerase clpipregetien)methodrgambejused.
of the real time PCR nethod includes 4 nethods using |
a DNADng Smhpdimenten real tima BCRanethed jis usedpsnable Agqnygnient and
raobe (ki.ssin robe), TaqMan pr.obe, or, Sunrise .
""'Eﬂiﬁﬁrq Hiafiye MAsSRicHE 8RR 2 wide AEngsRisdangendhe fRel time PCR

oSS SN ek 2 mthod 15 it Tagian probe using ABIPRISM7700TM
(Applied Biosystems) and the method by using LightCyclerTM (Ropche Diagnostics).
Particularly in the latter case, in a high rate reaction cycle in which a temperature cycle
of PCR is completed for some 10 minutes, a change of an amplified amount of a DNA
synthesized for every cycle can be detected in a real time. DNA detection method of
the real time PCR method includes 4 methods using a DNA-binding pigment
(intercalator), a hybridization probe (kissing probe), TaqMan probe, or Sunrise
Uniprimer (molecular beacon). On the other hand, the expression level of the Oct-3/4
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gene can be anal yzed by using a DNA-bi ndi ng pi gnent

such as SYBR Greenl. SYBR Geenl is a binding pignent
specific to a double strand of the DNA and, when bound

to a double strand, an inherent fluorescence

intensity is reinforced. By adding SYBR Geenl at the

e AnCHE hnjzedr ) HRAS HDNA-Bih8ink | pIOhEHCRIOR Bs ISV rkdnl. SYBR
at the end of each <cycle of an élongation reaction,

Gréal i bRASE pipmRnPéRcillcad WedoubR st d S HRCDRA add%when bound to a
detection of Oct-3/4 gene, simlar to normal PCR a

dpubleestrang, @esinhRdt Fhodsichited int&MHEIsC kdhfof&d. IS adding SYBR
anal ysis software on the basis of a sequence of the

Geadnd 3t thegPOR. readtBRird xﬁ_@iﬁuﬁﬂgtﬁ& FlaoresE1e8 RiiehdityCat the end of each
product and, thus, requires designing an opti nmal

cyvid wErfan dRemghtiofdredetiing thd) thcséRBAATOPCR! froduteddt Be @btected. For
an oligonmer, a base conposition of the sequence, a GC

detecticentf Cand/4 gehe) sialilae to Fic2GdE PORY, a Gididri isaddsigieP @Y using a
ainms to know the anount of a target DNA for a

campeerdialized rgenatanalysia sefivmatecon Bey bisiy 6f RYeqdce offhe Oct-3/4 gene.
eval uation is required for the sanple anount first

SEB&e (bre¢anl adetersc bi mmspacifie product ahd sthss fequireaslesiphidlg an optimal
other DNA than the target DNA as an internal standard

pritgét. e Requied hlesignimg| starelamisrdre arlahgth oftam cligones} a base composition
sanpl e anount first added to the reaction system The

of the sequehcs adBi@ aontent; @dd &dm valoer ecti on of the sanple

amount can be a house keeping gene, ordinarily, of

whi cHFrequentlys gnantitaténeePCRsaitms| tocknewv the shomntrof a target DNA for a
di fference between tissues. For exanple, the internal

speeificchamainit of Bisampley e s tliif pytposeran cialyation ip apred tfer the sample
dehydr ogenase (GAPDH) being a nmajor enzyne in a

ameyrid dirgisaddedyiotarqaciion systemn b this cass imreaerimgyother DNA than the
conposi ti onal conponent of a cell skeleton, and S26

target RONA ag gapotermal standast eflecting theasamyilp anonpt enables to correct the
expression | evel of the Oct-3/4 gene can be determ ned

sample amouak|firsteaddssetp the redstion sySismont Tha imamal standard used for
i nhi biti ng agent of the present invention. The _

corrsRiiom 9, thesaemle pmeunt eam bei & hoyse kprpting: gene, kerdjnanidy, of which
signi ficant|l i,he expression_ | evel of Cct-3/4 gene as

eXPERHARdavehiis ibeligvedetopvhoxs no differonte between tissugsgeFer gxample, the
..a contrql cell which has not been exposed to the

inigrnal SfepRerdinelydes seneno Blygemdshy des phasehate debysdrogenase (GAPDH)

b invention, that is, which has been differentiated gnd, .
¥y fc BAPF ofRYRE dRbRy SHiCelySISe vetemy | B wetiBgaF dod-agtin being a

co&%%sitf%gal component of a cell skeleton, and $26 being a compositional protein of a
ribosome.

An expression level of the Oct-3/4 gene can be determined for the cell exposed
to the differentiation inhibiting agent of the present invention. The compound, which
has the activity capable of keeping significantly the expression level of Oct-3/4 gene as
compared with the expression level of Oct-3/4 gene of a control cell which has not been
exposed to the differentiation inhibiting agent of the present invention, that is, which has

been differentiated and induced from the embryonic stem cell, is regarded as the
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differentiation inhibiting agent which maintains
undi fferentiation of the enbryonic stem cell. Still
further another method for screening an optim zed
culture mediummaterial for keeping undifferentiation
of the enbryonic stemcell includes a nmethod for
dHRkGf1akios mﬁﬁﬁﬁtgadk%hﬂ%ﬂicﬂ%%%ﬁs wiBftlehfiatidP6y 8R! dmbryonic stem
Antigen (hereafter SSEA)-1, SSEA-3, and SSEA-4 which
cd@l.e expressed specifically in undifferentiated cells
(Smth et al., Nature 336: p688, 1988, Solter et al.,

Pr oc. St firthef@6theSflethdd. for feréiing aR Bptimi2a%uldPdmedium material
Kannagi et al., EMBO J. 2: p2355, 1983). In one

for KeepingRIAt i ffeeibtibaoF tROEMBAHNSUABmAR11SRENdds £ Bt for detecting
| abel ed by incubating together with a specific

st arip@ll dspStap@Sypedificl B@SYoniEe AeEIBER I(Rechf@ SSEAPIN SSEA-3, and
and further incubating together with a second anti body

S§BAch ALY areixipbadyd spreifidllydn ideffere@RAEd SEIlSmith et al., Nature
fluorescence | abel i ng substance. This operation makes

33619688 1988 8plteres aOProb EN&tRr Aedd. 861 LUSA 73: YI565,COTR; and Kannagi
Subsequently, the | abeled cell can be counted and

et@bl EMBOJ. 2epBB58] £988)by enpl oyi ng such a standard
met hod as flow cytonetry. Follow ng this step,
nunbdinsond entdodirmehtandsurfiteabstiged owhl 8s GBEADE can be labeled by
conpared to determne an effect of the target culture

inoelshitimg topether with afpeeificadnitibely (piimbhdyomitivgdy preeognizingtthe antigen
a marker antibody of the nonl abeled cell surface, the

anclefurthen indubating topether avith hesesambmtitaxdlyi (sesbndstyeaitftiody) bound to
to an anti-cell surface antigen antibody (for exanple,

sught liep@&$EAad aaflupteschnce i lab&ingSAnstmey e Thisnkpetation makes the cell
i mmunosor bent assay) manner, and nunber of cells

expreseivgshetargetwtigereflusiesdente Suhiseguentlyathe dabededhenl] éancok counted
by colorinetry or fluorescence nmeasurenment. O her

ande eoldgtedt oepamatelyt by yémployislgl suchx pretarsiand) reethédas flow cytometry.
anti gen have been known by those skilled in the art

Fallewdeg rthisgstep) numbetsupt labeied iangrmontabeliid cellswan che opmpared to
i nhi biting_agent, culture method, and culture |iquid _

defesming @i 9ifach of dhe Jargeh subitrenmediuns noaterisle ddtsrnatively, following
stemcells which_are provided according to the

exppaye i@ aimarker adibody of thepenlekaled eelbsurigss theerellean|tie exposed to
techni gues for which the stemcells or the enbryonic

the isepqnde ppRabogye spredfiquite agepnti-call ciniacel afigem jangibedie (for example,

[ entiation  inhibiting agent, culture method, and
angi1§§h$ -1 ant?body) in ELISA (en%ym%—linked immunosorbent assay) manner, and

number of cells expressing a desired surface antigen can be quantified by colorimetry or
fluorescence measurement. Other methods for quantifying cells expressing surface
antigen have been known by those skilled in the art concerning cell culture.

The improved differentiation inhibiting agent, culture method, and culture liquid
for proliferation of the stem cells or the embryonic stem cells which are provided
according to the present invention, are expected to be applied to all techniques for which
the stem cells or the embryonic stem cells are useful.

Cells produced by using the differentiation inhibiting agent, culture method, and
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culture liquid according to the present invention can
be used, after differentiation thereof, for cel
transplantation and artificial tissue construction
acconmpanying with the use of an artificial support
tissue to use for in vivo transplantation and an

calbure TigEiPdccfdifgto tHe phGent BVertfn cahrb%ﬂﬁga,adffe?ﬂi?&entiation thereof,

therapy and tissue engi neering of the stemce can

fot Qe QranSpBntalbR Bhe Hﬁiﬁc‘ﬂalttfsﬁﬁb%ﬂﬁﬁ{l@t‘iéxpibcbﬁ%ﬁﬁﬁ)ﬂﬁ WiH 88 use of an
i ncl udes conventional autotransplantation, ™ such as

artiifiefall Supistirt fibdueab gt far fnl A0S RlaAPlameHMl 8 an artrffc%ﬁfargﬂa. Using
froma donor and shortage of the donor. The cell an

fori eHUearkplahtitivl thetapy laal AN bASiInSRMRY 8f theeflethQell can solve some
returning to the identical person fromwhomthe cell

pRbltnid &6 tanvMERtaGen RGhed whiRH heludbd 68RInMdhAINSutoFhfsplantation,
ot her person, for nedical treatnment, and the cell and

sucheas|tiskige @éﬁdihﬁtdifae@ﬁﬁFlahﬁMg idc@ns ERBcted Erons 8 Aohf and shortage of
bot h purposes. The difterentiation inhibiting agent of

thehionpr. e S celnartitissas cultiRd dut trahsplaitadare Uskd Gorl Rurning to the
i nhibiting agent, and the culture product of a natural

idanticah persdh ffroeal vaibahealell, andpisehewald solRolty aid for 3#a@Eplanting into
cell, obtained by using the culture liquid containing

othtxepersoh) iftn medigalogeantents and de detirandahe like ofi¢he freseit @ivention can
cell, preferably enbryonic stemcell or for screening

beausd st both @urguseh | nprovi ng the collection of the stem
cell. For exanple, the substance presumably inducing
di f f eFlendiffetandiation intikiting aigentedfl the ipréseat mvbntyonitite salane method
cell can be added to a cell culture product

ustmgthiefishibitong dgentsindghe helture trinadhich of damturaload a modiféed stem cell,
In conparison with a control cell culture product

pregecatily gmbryonigbstemncall, ghtaisadretyl wsingdheiaudture liquid containing the

_differentiation of the stemcell or the enbryonic stem

inbibiiting agent ihusednfoe nondtecingthe stenuiidl, refietably embryomiostam cell or
triploblastic lines is identified as an enbryonic

for serpening B substinoeavhich ihprovingdthe icoljedtivntafithe Sthe cell.  For example,
differentiation inhibiting agent and/or conpound of

the gebsianes errsumabbnindueing differpatiationt ofithe stenr caller the embryonic stem
excellent stemcell undifferentjation-naintaining and )

celrcanibeaadded ey a cgldicnituseaprodyrt profifstased bywsing the method as described
remedy for the tissue and the organ damaged by a

ab&V%*eai’é wmpgRispR; Wil . a eongel «glldFalaaseproddel darking dhe substance
exanpl e, burn, intractable skin ulcer, bedsore, .

Pf?ﬁﬂﬂ'g%br dudycing differentigtionnaf ghe stran 1ogllt o then gmbrronic |gem cell, a

ich are related.to a ,skin, fracture, .0steoporaqsis,

SugstnGen anqueiie %ﬂtf#rﬁit@ﬂpm e ttHpipbinste; lines is identified as an
qbst eqarthri tiéx chronic

em ffe

ryonic stem cel rentlatxon-indlsu%ing factor.

The differentiation inhibiting agent and/or compound of the present invention or
the salt thereof has an excellent stem cell undifferentiation-maintaining and proliferating
abilities and, hence, can be used as a remedy for the tissue and the organ damaged by a
disease or an injury. Targeted diseases include, for example, burn, intractable skin ulcer,

bedsore, hyperplastic scar, birthmark, and tattoo and the like, which are related to a skin;

fracture, osteoporosis and the like, which are related to a bone; osteoarthritis, chronic
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rheunmati sm hernia of intervertebral disk
apophysitis, sport damage, which are related to a
cartil age; Parkinson's disease, Huntington's disease;
Al zhei ner' s di sease, break of a nerve of |inb caused
by an injury, damage caused by head and neck surgery

rlfé{lmtaﬁé}ﬁ Afdrfiia STUL@RFeHrebfAQisk! a ékgfh\dﬁgirtrzg géep%l/t (fm n{NﬁJch are related to

nerve arrage Intr apel VI C ner

a \Wit{iab e Parkifid ol SHist e HABHElon ! diSGsa! A%@ﬁn&%@&%as%n Break of a
anodonfi a caused by periodoAtal di sease or pyorrh

né9é of Bignt ddiSed W lnfi injRFe dafilagt @fuded W ka@idhd Rk %urge:r']y or thoracic

pattern alopecia, whic¢h is related’to a hair;

SURedr$, Citacmﬁﬂéi‘% Iiﬁlsbr 3phre@ik lneFRCOIRARS ﬁftfaﬁ@lvmoﬂs}% d¥mage and the like,

cauSsed by cornea infection, cornea degeneration,

whRhNearied o R BIvieblar %Bﬂe HARagd kel andioftla caliRd by periodontal
related to a cornea; hypertension, chronic arteri al

diSéest Wy Pdrrhes GRathe 1keakthich seAftateand d foth; dagle pdMedh alopecia,
are rel'ated to a bl ood vessel; myocar di al i nfarction,

wilthGE rélgtefi @b &t IRGr; Hifh defRt, din@6thElsC déboatiRhftion) dpamty caused
the I'ike, which are related to a pancreas; hepatitis,

byhepata énfedtign)esia degoairatiod, otrieaghapd abriiemalilyeandMhbiedike, which
are related to a l'iver; however, are not restricted

art Qelatvdsio £¥euph; elgzpeﬁbﬂmdm fcﬂﬂﬁmetalrahhbcdlmdioml ischegnic heart disease
agent and/ or conmpound of the present invention can be

argictive hiks! ehizdl 20¢ adlbtedas apoed vessal; lnyyorardialevignttione which is related
and/ or remedy for diseases as described above; and is

tooa ehidyacashukdle;stdmabetds aad rthé llike] whicts atel tkldted o supdncasas; hepatitis,
tablet, capsule, granule and powder through bl endi ng

hepatit carlpisi; hepatict fadatel yndathe diktea pthiche arerelnted toos liver; however, are
parenteral ly adm ni stered intravenously,

ncs meatuctedh bothsbe/examples. r anuscul arly as an i njection,
suppository, or sublingual tablet. Further,
subl i Tiguditferetiation antebitingaagent iand/oncospoliad of the present invention
adm ni stration may be conducted as a sustai ned-rel ease

capripadrainisered weally as parestenaliyn g preventive andiny remedy for diseases as
m crocapsule. A daily dose depends on a degree of a

desgrilprdonhoven andds asathuadministerssdpomeallynin adiofidefosmceuchnas tablet,
sensitivity of an adm nistrative subject; tine and

cappitles aranul fnd gawdesthrenghdrending péthap asmapRivally gooentable carrier,

ki nd of a medi ci ne C{oreparatlon a kind of the active

orj iggragenteratly inteavaseuUsh Subpearepuslysplenteamupcularly as an
. Normal |y, for al rrarrmal body wei ght, about
injgctian, 1 SRPPPFILoTyy @Fewg)ém 0 Fuythey ;.@hngg@le subcutaneous and
r ef erably about 0. nost preferably 0.5-10
infrgmpgeu afoqdﬁ!amsyagm @w bp Rondyictpch i §ugaingg-relare Rrepaation such
f husbandr d
as z(i) rsugl?ﬂgr:l%l Iterl]algtném a mlijcsroga?asu% 2 dal?y dose depends on a degree of a

symptom; an age, sexuality, body weight, difference in sensitivity of an administrative
subject; time and interval of administration, property, compounding and kind of a
medicine preparation; a kind of the active ingredient, however, are not restricted
especially. Normally, for a 1 kg mammal body weight, about 0.01-100 mg, preferably
about 0.02-20 mg, more preferably about 0.1-10 mg, or most preferably 0.5-10 mg is

normally given in 1 to 4 times a day. The dose for using in animal husbandry and
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fisheries fields follows the above standard and, for a
1 kg body weight of a target organism about 0.01-30
ng or preferably about 0.1-10 ng is nornmally given in
1to 3 tinmes a day. The content of the conpound of
the present invention contained in a pharnmaceutica
fisloriee sfigldo follewg alie above staadirdOarkil-bOQ Y0lgy boey ghdight of a target
the whole conposition. As the above-descri bed
orgaaismmabott €.01430) mgaepireferably absuted. | - 10amp A8l holkhalths gien in 1 to 3
organi c or inorganic carrier substances conventionally
timeed: day.a Theugomtenipaf die oompomidebf ahe pagsentubRentierdl contained in a
conmpounded as a vehicle, |ubricant, binder,
pldirsiand¢wipahicompbosition sahget frprrepbsiat §.00;10an% 8y Swtighnbf the whole
sol ubi l'i zer, suspendi ng agent, isotonizing agent,
copdsitiomg agent, soothing agent and the like in a
liquid preparation. Further, when required, such
pr epafattheabavdi¢scribed phaomacenticabpaccepabhentarrier, various kinds of
anti oxi dant, colorant, edulcorant and the |ike can
orghsio be inergdnic Peafier abbsamoeanpimsniidnallyeusedhias| ® drug preparation
~include, for exanple, l|actose, saccharose,
mpteniglsrare vsed andanomipoundsdesad véldeld, bticantolsieder dighttegrator in a solid
anhydrous silicic acid, and the like. Preferable
preparapvEsansk atdedvent,bsalebilizer; wespeudingf agent xiaotphizing agent, buffering
magnesi um stearate, . calcium stearate, talc, colloid _
agent, iseethingnagenhand thedikeringt hquit pgensxatinn. e Fusthen iwltarrequired, such
i nclude, for exanple, crystallized cell ul ose,
preparation additives aseauraAntisepticrgent, iantioxidamto eglpranpddulcorant and the like
cel | ul ose, hydroxypropyl nethyl cellul ose, polyvinyl
cagylsp ibgopsed. aﬁ'epfmglel exeanpley of dheyehiclexinebidss forf example, lactose,
di si ntegrator, i nclude, for_ exanple, starc

sagehagesey ismapnitols stareh, systalliged: pelinleses Bighy t;éhxd;pus silicic acid, and

cell ul gse, croscarpnell ose sodi um sodi um
the Eh‘ﬁoxﬁ‘f?g?rﬁl}]le exampien, of thglubrigantiipdudeder exasmple magnesium stearate,
RSB SIS, B e B b Snder nctue,
fof AP kGl llubass] asabloses OmeRRgh diextin, hydroxypropy!
R AR ORI L

G R N T S T
coB RSB P B G  E eabRS Yo, s
B L DSR2 SRS Sk, b event e, o
ex%}Sfé‘? Qa?er%p %g&%n?taiadohgﬂ %rrc?;?yli‘tiarlltai é:lycgf' macrogol, sesame oil, corn oil,
and the like. Preferable examples of solubilizer include, for example, polyethylene
glycol, propylene glycol, D-mannitol, benzyl benzoate, ethanol, tris amino methane,
cholesterol, triethanolamine, sodium carbonate, sodium citrate, and the like. Preferable
examples 6f the suspending agent include, for example, surfactants such as stearyl
triethanolamine, sodium lauryl sulfate, lauryl aminopropionic acid, lecithin,

benzalkonium chloride, benzethonium chloride and glycerin monostearate, hydrophilic
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hi gh pol yner such as pol yvinyl al cohol, polyvinyl
pyrrolidone, sodium carboxynethyl cellul ose, nethyl
cel l ul ose, hydroxynet hyl cellul ose, hydroxyethyl
cellul ose, hydroxypropyl cellulose, and the |ike.
Preferabl e exanples of the isotonizing agent include,

high rpotytacidurh @ostlyvinyChlcolidld olydingt ?yhﬁlld&xdmﬁﬂiuhﬂ karboxymethyl
and the like. Preferable exanples o he buffering

cellghyze, hiethyldegellutyseex AplogymathyUf feellulok€lui Bydibxyethyl cellulose,
phosphat e, acetate, carbonate, citrate and the |ike.

hydretyprafl ecBulosynlaad tlod likdie soot hi ng agent include, for
exanpl e, benzyl alcohol and the |I|ike. Preferable
exanreferaifle tdxanwidsi ofhé dsageiningi agdnidiaciudey fexx agghple, sodium
par aoxybenzoic acid esters, chlorobutanol, benzyl

chivrideh @glyceriheDenhimtitcd laad iod like e Bréfepatie ekamples of theohiffaring agent
acid and the like. Preferable exanples of the

inelnte,dot eleamhplenx bufier, lidudd of plaosphate, suekdte,toarbonates oitiatecand the like.
acid and the |ike. The suspendi ng agent, sol ubili zer,

Prefeaihilé iexamples ofttha saithipgagent inchrde s for\extinpée, denzitl ledcohol and the
like is added to the differentiation inhibiting agent

liken d Poeferabhpexamiples of the antisepgivt agenhinehideofior exampde, tparaoxybenzoic
prepare a venous, subcutaneous or intramuscul ar

acithpers; dﬂot@)u@noblhghz)dl alcdhob\phenethirbalcolal, déhiyslroacetic acid, sorbic

preparation, when required, a freeze-dried product can

acnbalpd thealleed Rrefarabls exashylek b the ansionistant inckide, for example, sulfite,
adm nistered to a human, for exanple, the conpound of

aseqrbicpcids andd thedikent i on can be safely admi ni stered
orally or parenterally 1in an independent formor in
t he riuspending peert saluleilizey stabilizer, dpetenizing agent, preservative or
pharnacol i cal l acceptapl e carrier, vehicle or

they ik dy) pddegktogthg wﬁﬁme@@rﬂ%mhﬂvtm@ egenti apd/ormempound of the present

phar maceuti cal conposition as descri bed above |ncludes
m‘é“ﬁ‘“@ﬂalsi’ yASaPFDSF%: Bi YRI0HGe Rbcutangawy 08  infampeqular injection by a

pu%&&aﬂ%@m°ﬁ§&§em ﬁqtt Zlglé fﬂtrf‘rpgrag@@nwh% %eauined; a figgze-dried product can
bey b Pkl %ﬁdw%%%é%ﬁégﬁ 3 sdfyiafered tog ReD Cocexample,
the Bt e o faen @éﬁ%@ﬁ? sy adraingsiged oo parnicrally
in gﬂe g‘b‘ﬁ%%%%%’nﬂé? ?‘P é@%&g e@fi?gowlgﬁ PIRRSY ¢ DRarmacologically

acgeéjg ra%%’?lgl;,s%gﬁﬁlfu-rhe&?ll %I%:rentl atj on inhj biotl rI‘lﬁ%ﬂ%ltg)él The
ph?.ﬂﬁagzgilﬁ%aﬁ Lok rygpxilfqb?#g %cpﬁéd;]a&g{gz cﬁll?ie %geo%y-admimstermg agent

(example: powder, granule, capsule, tablet), a parenterally-administering agent [example:
an injection, a drip, an external using agent (exémple: a nasal preparation, a percutaneous
preparation and the like), and a suppository (example: a rectum suppository, a vaginal
suppository and the like)]. These preparations can be manufactured by a method known
per se ordinarily commonly used for drug preparation steps.

The differentiation inhibiting agent and/or compound of the present invention

can be made in an injection by forming as an aqueous injection by blending with a
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di spersant (exanple: Tween 80 (Atlas Powder Corp., USA
made), HCO60 (N kkou Chem cals made), polyethyl ene
gl ycol, carboxymethyl cellul ose, sodium al gi nate and
the like), a preservative (exanple: nethyl paraben,
propyl paraben, benzyl al cohol and the [|ike), an
dispersait (e aipRg ENbecdnCBANARS BOWAHNTER). OUSHE mdMRINHED60 (Nikkou
sorbitol, glucose and the Iike), or an oily injection
Chempaletady), polgsbliens glycol SRRty R@thy? celpifubs kbdiumtalkihate and the
a plant oil such as olive oil, sesane oil, cotton
lik®ed medervativeneirhplef niekteyl | pakdbenOpropiDpaiaBaE Wn¥¥l0dlcohol and the
The oral preparation can be manufactured by adding the
liki¢}f &re isetunizhg agerit Esdonle:N@dAGE Bhloride dnerinited/g@bifsl, Sllicose and the
the present invention to, for exanple, a vehicle (for
likganphe oillydajeotien prepacaby didsolviigasadpeadingner binkBifying in a plant
di sintegrator (starch, cal cium carbonate or the Iige),
oih sudh sxoelive(dih rseemangil &ottoh aeahoil Gioim a@llagithe like, or propylene glycol.
car boxymet hyl cel |l ul ose, pol yvinyl pyrrolidone,
They drab pyqpacgiion canl beunasefaciurédby hidieg thadiffaentidtiohdahibiting agent
(for exanple, talc, nagnesium stearate, polyethylene
angl/ growimea0a of thet presdnit keention b fendyaaniied tehicle (for example, lactose,
conpression nolding followed by, when required, taste
sageliAtdIeg stanch ootitei like)f @ disittegrator(stechy fcalwiume rhsonate or the like), a
preparation and a prol onged action by the method known
bipder (£er. examples stinths guonadaniy, carhexymethyl calledosef polyvinyl pyrrolidone,
exanpl e, hydroxypropyl net hyl cell ul ose, ethyl
hyslsoxyprensd, cellwase oory thet hike), @ad | aihdhrianh yfvr coxpmpdg ytelc, magnesium
cel l ul ose, polyoxy ethylene glycol, Tween 80,
Stﬁr%tponﬁﬂaeﬁw&ne @&ydol 16698 cadhe gike) hb aibjeeted to compression molding
hydr oxypr opyl et hyl cel | ul ose pht hal at e,

follpwed bymuthen| teanired, Jaste anesking and conting &or thgdpurgpse of an enteric
(Rohm Pharma nade, Germany: nethacrylic acid-acrylic '
preparafionypad prrplongesd agtien grdhe meshoedvshewn pet §ot hBike usable coating
titaniﬁgi di oxi de or the like). For an enteric
agghte pHichidedn, foin gxamPlae divarexyprenydmethyl peeliglase, ethyl cellulose,
etween an enferic phase and a drug-containi ng phase
hygwﬁ’mﬁéhﬁd-‘&ﬁ Fi ]&)f£°m9\i’b’lﬁénu§’ée, Polyortethylege glycol, Tween 80,
separ both t hese phases. To prepare drugs, for_ an
PIB‘S?gE:r %(aﬁ% ,UIQSﬁeaﬁﬁtgtPePg\ilfﬂaé%i Endnomr@pymhﬂ@@hﬂose phthalate,
nd/ or 0 und of the present invention can be made
hyrpxymegiiceluoss: sentaty shockiadi HuGREH (RAm PR @R Cormany
e cording to a . publicly known nmethod. For ex e, . .
milfgerfE By i< aBiab s Rolindrac BF ArRIBmSB0 (xamRle: SGHhT, fitanium
.powder composition of the intact conpound qf th
GGREEE (B TREN, (B8 o e morRagiion Ay e, pese can be made
beRLe%rﬁda'nne%tetrﬁ:eph\égg hod & eg)—(go%ireﬁng%l%geo{)j’f a n?e%lod publicly known per se
in order to separate both these phases.

To prepare drugs for an external use, the differentiation inhibiting agent and/or
compound of the present invention can be made in a solid, semisolid or liquid drug for
the external use according to a publicly known method. For example, the usable solid
form as described above includes a powder composition of the intact compound of the

present invention or that prepared by adding and blending the vehicle (example: glycol,
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mannitol, starch, finely crystallized cellul ose or the
like), thickener (exanple: natural rubbers, cellul ose
derivatives, acrylic acid polynmer or the like). The
liquid formis prepared as an oily or aqueous
suspension alnost simlar to the injection. The
nseemitoD)| statch ofifiely crpstallicedobNulase of ithe BkeRQAHRREer (example: natural
gel ati nous agent or ointment-like product. To all
robtes detlnlhose atetlivatiody ats/liceacid oaaadomihid likeoH The liquid form is
adj uster (exanple: carbonic acid, phosphoric acid,
poiparddc aacard oillyy dr cgobous suspension SalfliosMshiyiliroxé dBe Gibjection. The
the like) and an antiseptic agent (exanple:
sgrarsabis Yorem isgirefesatilyl ae silg s aquduus pelatinamoigent or ointment-like product.
benzal koni um chloride or the like). For exanple, the
Toailgbesedonhs sdrbprpdests mayi beveided ovithcapH hdjusret ¢@angsle:aarbonic acid,
an oily or aqueous solid, semisolid or liquid
phogphosic tasidy dityicaaaidt phtochiofit iacidy skdiewn hyéroxide othe like) and an
oi ly base used for the conposition as descri bed above
antiseptic eagent Gexasyrderp baraonylgnycier acdé esters, bhlghebutdrel t enzalkonium
acid (exanple: cacao butter, Wtepsols. (Dynamte
chletide atothg, liksdr nlny example; ke Icolppund of the dprasant dhvgntion can be
acid (exanple: Mglyols (Dynam te Nobel Corp,
peppiedngs rn ogilit lee dqukes)s, salid, plearisolisl or (lizpaihshippositens yea method
oi |, soy bean oil, cotton seed oil or the like). The
Publirdv daowndpernsd. ncAudily, basorused xianshe copipogisionyasedescribed above
. glycols, propylene glycol, and the aqueous gel ati nous
inchiglesinior; gramples a gglceeslgrqfl a, highet fatty ragisbéexample: cacao butter,
cel lul ose derivatives, vinyl polynmers, acrylic acid

VWiepsalat (Qpasmite Nabell Oew, Trenanyodendbe dike)her somedivmSatty acid

&9 nd (10) are conmpounds which are_ converted to the
(ccamplsa MiEDo)s G7ynemote Mokl figrh.ifeermeeny evflie like), or plant oil (example:

roliferatjon action by an in vivo netabolic reaction

Seg?nﬁﬁlle?fﬁy‘i’l%mé%’d catternsdedicil ercthelikehe Thewivgegusoneding includes, for
B ko b S S A s
e e B e oy, s i
AR Bk 0 T3 of oxol ene. 4-y1 ) mat hoxycar bony! .

or 1 oTHe EedEL F; W mmieo e nd s K B orprutgs which are
contualfh e Moot iF o' 116D RRAHE e e ol proifthatitn setion by an in
vifg‘e ;@%%Féﬁg trigg;c'?io%r b)az1 mflng aetniz%eo;ncf hae g%sat{'lgoééﬁli grﬂ%pprodmg of the
compounds (9) and (10) include: when the compounds (9) and (10) have an amino group,
the compound produced by acylation, alkylation or phosphorylation of the amino group
(example: the compounds produced by bonding an eicosanoyl, aranyl,
pentylaminocarbonyl, (5-methyl-2-0x0-1,3-dioxolene-4-yl)methoxycarbonyl,
tetrahydrofuranyl, pyrrolidylmethyl, pivaloyloxymethyl or tert-butyl to the amino groups
of the compounds (9) and (10)); when the compounds (9) and (10) have a carboxyl group,

the compound produced by esterification or amidation of the carboxy! group (example:
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t he conpounds produced by ethyl esterification, phenyl
esterification, carboxynethyl esterification,

di met hyl am nomet hyl esterification, pival oyl oxynethyl
esterification, ethoxycarbonyl oxyethyl

esterification, phthalidyl esterification,

thé cortpoyhd? prxducdd By dithylobevefichtivh) BBEMI | esterification, carboxymethyl
esterification, cyclohexyl oxycarbonyl et hyl

esterification; adinethplamindhythaln ededrifieation, tphelegolmisthy] esterification,
group of the conpounds (9) and (10)). These conpounds

ethaxybarbpndpryethlylby t he estebilficalign,known mpithatidyl The  esterification,
prodrugs of the compounds (9) and (10) may be those

(emamiydebbro-lB-thaoknedoyidsthi D) estsnificafion, czclobexilogydasbonylethy!
a physi ol ogi cal condition, which have been descri bed

eptarificgtadoudn methylankdatiart sfitheRavtexypprmp offthOcompdtindéqP) and (10)).
7, Bunsi Sekkei: pl63-198, 1990, Hi rokawa Syoten. The

Thegsdeanypounids che be proparaddlsy (2)publidly(kidwmmythod. The prodrugs of the
t hensel ves or the pharmacol ogically acceptable salt.

cguphundse(Haind i(hQ) voysbsdhos olmdgedblonp theecorhprunds (9) and (10)
prodrugs of the conmpounds (9) and (10) have an acidic

agfiosdipgsioch physiododicenl ytongitinmp  which dayeartieenbdeseribed in “Iyakuhin no
(exanpl e: alkali nmetals such as sodi um and potassi um

Kaihatyu (IRewelopmpent ;0fsDrugsy'h Vab & aBunsirekkei: e gAel9i8utp90, Hirokawa
transition netals such as zinc, iron, copper, or the

Sb’ﬁ'tl%é-) or organi c base (exanple: organic am ne such as
trimethyl amne, triethyl amne, pyridine, picoline,

et handh@Bradruggi ef it spmponnds () antlald) amanehe themselves or the
di cycl ohexyl am ne, = N, N -di benzyl et hyl enedi am ne, or

rhargiacplogically gsentablpisals- aSneh shecsalhiicludgs salie madpdiers, when the
ornithine, or the like). Wen the prodrugs of the

P‘E’G‘ﬁ‘iﬁmf&@e Compeyady (1) andA10) Rayman @cidig etaypsiveh agsathexyl group,

..amno gro g tfle sal ts made frominorganic acid and.

INQFGARMG @ﬂsai *pmp %k%lﬁﬂ! metaly snchicas| sediven ard potasmiwm; alkali earth metals

acid, sulfuri.c acid, phosphoric acid, carbonic acid, .
S‘E?‘é‘é rCEfﬁH‘iue andmagnegig, fragtign metals suchugs zine,draspcoppes, or the like)

acid, .trifligroa etic acid, fumarjc acid,,6 oxalic

ora(?F%ﬁm‘tt z?nafea_ F:d Prg?é‘fceiaﬁllﬁ‘"cisé}?h A5t mlgetag} @}mne, triethyl amine,
T DR G AT TR TR —
I D T R AR A —
o REPE R By Sk TG D LB S0 46 pave i
grlagg L?%(r?fz a'sgaélt El%n{trao lgr%%ij)! the” gﬁ%bhﬁdg ffrdpnrl qggr%'a:?ig abid g& r(3»ir§(g:a11ic acid
(example: hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, carbonic acid,
bicarbonic acid, formic acid, acetic acid, propionic acid, trifluoroacetic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-toluene sulfonic acid, or the like) or acid
amino acid such as aspartic acid or glutamic acid are exemplified. The prodrugs of the
compounds (9) and (10) may be either a hydrate or a nonhydrate. The compounds (9)

and (10) may have 1 or 2 sites in the molecule capable of producing geometric isomers
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e

(cis-trans isoners) and the conmpound having the cis-
and trans-isoners in an arbitrary proportion is
included in the present invention. The conmpounds (10)
may have 1 or nore asymmetric carbons in the nolecule
and both of an R arrangenent and S arrangenent

(distrahe thohRrd)NBReths DHHAPRUAY hatRENAP TiR Md! théalsUSSHelsNn an arbitrary
the present invention. The conpounds (9) and (10) may

plRpottielseiciided i@nhé prdseMCinven@sl! erhe3EbBpouke)(10Pmay have 1 or
the 1like. The prodrugs of the conpounds (9) and (10)y
miky dSgmirt0se RrRRar Rd ty odlBelilatard b WFa&t Rardrf@gement and S
(dextran, pluran, mannan, chitin, chitosan, or the
afradgenent tdlatelao thadenMARt{Oabbfs afeOciuded if @RE piedBnt invention.
poi nt which is an am no group, carboxyl group,
They derapiindg (8)4mdof1 0) exyl beklabel & withearOlsbbe etghplé: el or 1C), or the
prodrugs of the conpounds (9) and (10) nay be a
likmnpl ex prepared by inclusion in cyclodextrin (there
are a form (3 formand y form however, preferably S
or y Tlor pipdnigs affpiteesomfoundyp (Bsands 10 kg e rheseippépadéd by binding a
the present invention will be presented bel ow. These
pdxsaepharslcadexirany i plechn; anhelan, t¢hise, skitbdand om thdrelile)t with the
for practice of the present invention. These exanples
catgpovads (9 ast (IMtintahreasi@ppoint whieh [ as entiné gvent, icarboxyl group,
in any nodes. In addition, nodification is allowed in
hyalrexyi geowmor theilikg. on tife dther lamdpthegirodivgs off ks esthpounds (9) and
i nvention. The "room tenperature" described in the
(1ppimaywbng complen pseparaspby smoltsion in aygiedéxtoim @hdre 36 &. form, A
"0 means a percent by wei ght unl ess ot herw se
fornanddy Hsmmpdioavever, pyefemblyarftarory dbrm).nouse ES cel |
culture nedium Wth a purpose to proliferate the ES
cell, the factor was added to Dul becco's nodified
Eagl e nedi um (hereafter DMVMEM (Invitrogen Corp. nade,
% with a final concentration shown below to
prepare an ES cell culture nedium 15% bovine fetus
59 sdrampless tpigeantatien of theipresent inentionowilbbe psesented below.
replacenent: KSR (I nvitrogen Corp. nmade), 0.1 nM (i
Thege FE%P’G%%W‘%@ t@n@lm:gm@ skilled)in the sartnfor dsactiee jof|the present
in@erzrl]tigg. These examples do never restrict the scope of the present invention in any

modes. In addition, modification is allowed in a range not going out of the scope of the
present invention. The “room temperature” described in the following examples
represents a range from 0 to 30 C. “%” means a percent by weight unless otherwise

stated.

Example 1
(1) Preparation of a mouse ES cell culture medium

With a purpose to proliferate the ES cell, the factor was added to Dulbecco’s
modified Eagle medium (hereafter DMEM) (Invitrogen Corp. made, 11995) with a final

concentration shown below to prepare an ES cell culture medium. 15% bovine fetus
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acid stock (Invitrogen Corp. made, 11140-050), 2 nM

L- Glutam ne (Il nvitrogen Corp. nmade, 25030-081), 103

unit/m. ESGRO (CHEM CON I nternational Inc., nade).

ESGRO contains a nouse LIF as the active ingredient.

As the culture medium for ES cell differentiation

sefihh [{{dvitesgensCanp. niulieR 98 ¥ UTRAGCKBuYASGURY RipBiceheR KSR (Invitrogen
excluding ESGRO fromthe ES cell culture medium as
Cepemabiex] Oabewne . 3 CikrdabloethaBoDfSighe Qmpshadey, €& hors$¥ntial amino
of a sterilized 0.1%gelatin (SIGVA Corp. nade, Type
akid tockn(Inpitearen ESHipn made 5 00)40s@ )] 2 ahM D-Glidthinideednvitrogen Corp.
water was added in a 6 cmdianeter dish for cell
madef D5@30-0810, 10° wagmLESGROYTHEMICON nfepriatAMalingy trewde).

or nore. After renoval of gelatin aqueous sol ution,

2x  10ESGRE eortursy:omioasd LI adfhasicticeingsedi¢ntyi Asafedulture medium
Corp. made, YE9284400) treated with mtonmycin C
16D wed difitdentiatior mhibiticte hssapsarsesale chedhen wasIprepage by excluding
using 5 nL of DMEM contai ning 10% fetal bovine fetus
ES€iRhf{dm thet ES gelh culGoe median @} dedcribéd 'abbven 5% CO2 in

an incubator (Tabai Espec Corp. nmade) for 5 hours or

nore. A nouse enbryonic stemcell |ine D3ES cell

éavai | able fromRolf Kemler, Mux Planck Institut fur
(Drfovitse of thyi mpustEfeelbg 51, D 79108, Freiburg,

Germany) was seeded on a fibroblast cell feeder |ayer

wi th & elemfdaastetiizedarful %6ugelatie d(SIGMA pCotyp. f made¢.edype A: from
using 5 nL-ES culture mediumat 37 "Cin 5% CX2 in the
ppmmﬁﬁslﬂm GR&p0)solutiopsin digtilled wpter avasadded im arfoomediE®eter dish for
cell D3ES cells cultured after the above described (2)
celh sultusenaad fiovas laft standhgt 8heC B 3@ minvies onauited Afler eemoval of
with PBS and, then, 0.25%trypsin solution (lnvitrogen -
gelatip aquensg solutionodx I8U @youse smbadwdc hreblast calbst (Bavimog@rCorp. made,
Y'@% for 5 mnutes to renpve_a col onﬁ@k\?{f

4P 1400 drpatest with mitemnyein| G (Kyowwe ilakkew Gorp. made)nwasspeded and

cell culture pediumwas 60 added, the cell col onies

c%ﬁiﬁs@f%ﬁ Jeh ‘lfyD%EMgc%%P@St %Qa%v\fefiﬂ t@%fqtus serum (Invitrogen
I TR i 3 o 1600 1 B Bebas Exper, £ Mg for S hours
oS, 2 R S50R Ao 0 T TR o e ot e,
Nf@%%ﬁ%qrh at?t%?lﬁ{]r [imrrlm?nb%&onge, g{lﬁgaeg §1 ,C ISHQ]SE,' It-'rlé{b%rg, Germany) was
seeded on a fibroblast cell feeder layer with a 6 cm diameter and cultured and
proliferated using 5 mL-ES culture medium at 37 “C in 5% CO; in the incubator for 2

days.

(3) Preparation of a mouse ES cell

D3ES cells cultured after the above described (2) the method for culturing the
ES cell was washed twice with PBS and, then, 0.25% trypsin solution (Invitrogen Corp.
made, 15090-046) was added and incubated at 37 °C for 5 minutes to remove a colony

of undifferentiated D3ES cells from the feeder. A 5 mL-ES cell culture medium was
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seeded on a 15 cmdi aneter dish for cell culture,
whi ch had been previously coated with a 0.1%gelatin
aqueous sol ution, and incubated at 37 'C for 20
m nutes. After 20 mnutes, the culture nmedi um
containing floating cells was collected by using a
adiefdetheccell SOREARY W dl(sjpdiséthy hingm QipetR! @ith @ Shall Fiameter and
cell culture, which had been previously coated with a
trihstSfrgbtoad 50 mMiGueeilizes dhbe, afd cemtbigngdedCatNBOO dpat fof Abodt 5 minutes
for 20 mnutes. The nedium containing the floating
by asihg avialsle cemmigigy (TOMYOSEIKD KIK:)stoahalld pedlédtst Ue supernatant was
centrifuged at 1000 rpm for about 5 m nutes by using a
disedatieal, aeiit Ivdre GRispeniddd tageim, int B0 AIpeesiaBEIntellvetlture medium and
renoved followed by suspending again in a 5 nL-ES cell
seadahyn addi andidneeterodish fortdedl dufues lwhicK Bad Bencstliously coated with
differentiation inhibiting agent assay 1 For the D3ES
a Oel% gedtdtai agaeduy soheion; epdriatialemedfat 31O dos 20EDimeds.  After 20
as described in (3) above, 3x 102 to |Ix 103 cells per
mumitds, Was cidere @tbdium WDntaiding fldatiag Slis etak calisetyd byadingm pipette,
inawell of a 96-well cell culture dish (Falcon Corp.
sendelt agaiatin thie.1530mM2diatdsky disto drecklpelniroy shhychwhid been previously
0. 1% aqueous gelatin solution. A 10 | of the
coateldf witbret D406 gelatinndyubbts sjutiosenand( ivcBbaBedaf 3F: ‘CA fo1020 minutes.
were ASI NEX Corp. (Russia) made and Eto F were '
Theumsdage ¢optaminPitiRiiertnCeells WaRUssisfrjedofo 2156 miesterilized tube,
invention or ESGRO, which was dissolved in
cegtrifoged, Rs 190G oo dor aENBO) mimrtesnby awsingor table ceritrifugecand then, the
was added to each well to make 0.4 to 40 g/nlL, and
supennetant wgs wemovedriollewed by suspeBdingj agaimin3ns @IRES cell assay medinum
I ncubator for 7 days. DMSO added to the nedi um was
to phfain thedES eelhmke a final concentration of 0.1% or
lower. On the other hand, to a control well was added
only DWMSO to nake the final concentration of 0.1%
Structure of the conmpound A is resented in Fig. 1,
L %}lﬂ&%@fﬁm&il%m@ﬁ@m%maBﬁ)to F are presented in

2 B RS BR s RISl B ATeRArshon Hihe ciasst ESGRY as described
in (4pRepven 1 Pt T Rikaslirperciell wppescdBa 0L, e ES cell assay
e B ) SRR FEAREL B AR ALSaupnBiagF o No. 3072, USA)
co\é\tghlpi"e\?lf)ustljb %vit'isa %?Ilcyln Sélquteous gelatin solution. A 10 pl of the differentiation
inhibiting agent (A,B,C,D,E,F: A to D were ASINEX Corp. (Russia) made and E to F
were purchased from PHARMEKS Corp. (Russia)) of the present invention or ESGRO,
which was dissolved in dimethylsttfoxide (DMSO), or water, or the mixture, was added
to each well to make 0.4 to 40 pg/mL, and culturing was carried out at 37 °C in 5% CO»
incubator for 7 days. DMSO added to the medium was adjusted to make a final
concentration of 0.1% or lower. On the other hand, to a control well was added only
DMSO to make the final concentration of 0.1%. Structure of the compound A is

presented in Fig. 1, and structures of the compound B to F are presented in Fig. 2.
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cultured for 7 days according to the nmethod descri bed
in (4) ES cell differentiation inhibiting agent assay
1 as described above, and the cells were washed once
with 100 | of phosphate buffered saline (PBS) and,
then, p-NPP 100 | was added to each well to Ileft
stand at roomtenperature for 10 mnutes. 12.5 L of 8
M sodi um hydr oxi de aqueous sol ution was added to each

(SeAlkalife ?lﬁdﬁ@hﬁtﬁ?e qeatificetion AN absor bance at 405 nm
(O. D.405) and absorbance at 690 nm (O D. 690) were

measuned alkalive | plbsphatafRe abiiARN AFoiRt BS P! wedll@antified by using
Devi ces Corp. made, type: SPECTRA MAX190), and a

pVEITROPHESI IR0 SBADED. SOBSUDIONGINORS Kt ahfdd)eBREDUCT NO.
t he al kal i ne phosphatase activity. Fig. 3 shows the

NPPIPhe00, eSAl ér SIGMAC sy ambdd AcRIE90US ATRgde) (hereafter p-NPP.)
differentiation inhibiting agent, the conpound Ato F,
of t hFhpresinn whévenbiaby nackagefomi @aividwdnidlls bhehe ES cells
al kal i ne phosphatase activity in conmparison with the

culomtd dor 7D¥SE 4étoldihg tbrdenrhbthed descritsedkioM) EBadell Bifferentiation
differentiation inhibiting agent of the present

inhibiting iagentHsgryol hededchided dbdwy, and theugulisiiere erdshed eaceSSith 100 ul
cells. (6) Alkaline phosphatase staining 1 The ES

of phosphatertfferad salthelPBSjiangd, thenap NPT 100 i eeehlidad €0 each well to
kit (SIGVA Diagnostic Corp. made, Cat. No. 86-R). The

lafie diand atasorre tamvedatoye $erc ki nginiteam 125duki afu8| Mwsddigm hydroxide
of the ES cells cultured by the nethod described in

aquepuFSplotion wad iafldet terdach wedlrtoistdy thie treavgionge A abserbande at 405 nm
as descri bed above, and the cells were washed once

(D402 rmndofabpirbapieatad 699 f emedsBIG90E (VEBS) messuded hln using a
2 mL of a cell-fixing solution (25 nL citric acid

spestrophaemer GMolamlys. Devides, Comt . made, tgge: SPEGERAIMAX190), and a
acetone, 62 8 nL 37% f or nal dehyde) was added to each

valee | calenlated | tsr tO.Bx405d0D.6P0 owas sletrsminadr @s fthe alBaline phosphatase
seconds, The fixing solution was removed by sucking,

aciivity - Fig. 3ohowsitemegrzpbiedeselt ofithe quaniBentios. i ndi vi dual
wells _and | eft stand at roomtenperature for 45
seconbte differepidation z@ubmgeagqnagﬁweﬁwam A tekFingf the present

.and, then, a 2-nl of alkaline phosphatase staining .

inygntign Bereagedgigifiganthy theatkalige @gpsnhiatm aqtivi{y inpomprgigon with the
Vi ol eIit)Pfth sal t solution, 1 nL naphthol AS-Bl alkaline,

cargal PMHO 4&130). gFeqm thisgit g kaown fhat the differenfiation inhibiting agent

of the present invention supported the culture of undifferentiated ES cells.

(6) Alkaline phosphatase staining 1

The ES cells were stained by using an alkaline phosphatase kit (SIGMA
Diagnostic Corp. made, Cat. No. 86-R). The medium was removed by sucking from
individual wells of the ES cells cultured by the method described in (4) ES cell
differentiation inhibiting agent assay 1 as described above, and the cells were washed
once with 2 mL of phosphate buffered saline (PBS), and then 2 mL of a cell-fixing
solution (25 mL citric acid solution (SIGMA Cotp. made, Cat. No. 91-5), 65 mL acetone,
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each well and left stand at roomtenperature for 15
m nutes foll owed by renoval of the staining solution
by sucking, and washing was carried out with 2 niL of
dei oni zed water. Staining images were conpared anong
the ES cells cultured in the absence of ESGRO being a
8 REY3TYo\formalatliydle) wabaddsd o&latl wellth e 36kt k#and Aroom temperature for
presence of ESGRO (1000 wunits/nlL) being a positive
3Cesstondd., and the ES cells cultured in the presence of
the conmpound B (4 g/nL) which is the differentiation
i nhi bThd figingaehitiodl wid@nived &yt suckingiid 2L beldefoniRd water was
Fig. 4). The ES cells cultured in presence of the
addetpe itiddviBusterells andrleR efiad at S6vin Wnkperitife P46 abddnds.
cultured in the absence of ESGRO, st ained
si gni Thec deibhized nedter dassemypved Oy fgkingaind, e el Sof alkaline
have a hi gher al kal i ne phosphatase activity.
phdsplatyer staithg shléti@r €hhilakodiomi nikitbisblnignaganl. ikt RBé Violet LB
present invention allowed to forman wundifferentiated
saftaottipne ¢ mall naphthdlaAS-B alkainESolneibh s4 il t distéitkd watbf)avas added to
presence of ESGRO being the positive control. From
eachiveclk elilett, starteatdobfnete mperatiie for il 5 mhihutes follagahby eémoval of the
the present invention supported strongly
stzinigi sobrteuni ynsuekingh endESaslihg svascatrieel onadvittf 2 mendf deiedized water.
state. In this connection, for the conpound A and Cto
Stainings nages avere egmpaedsimorgathetES cellecudbmabimtheBibsénde of ESGRO
STAT3 activation assay 1 For the D3ES cells prepared
beyg tehsegastvaochrdedc theh ES icelly B)ltpredpir dhe preseficea of NBYGRO (1000
ES cell of Exanple 1, 1x105 cells in 500 L ES nedi um
unjkstoel s beingda ipesisivedontrol, ang3the BS-aells| cultwrdd pukheupresence of the
di sh éFaI con Corp. made, Cat. No. 3047, USA) coated
coptnovnd US| (¢ Mgl swhich és theudiffesenfidtioni imhibiting iagent of the present
. followed by culturing at 37 Cin 5% CQ2 incubator for
inyentigy (refer  Big. Aburkhe K@ xells eyltured inypresense efithovrompound B were,
. 2000 (Invitrogen Corp.. made, USA) by a protocol
in gomparisen wihthe E§cels sulturgd gn ﬂ;@ga@gmcqofvé?pGR@; stained significantly
pSTAT3- TA- Luc or_ pTA-Luc vector (C ontech Corp. made, .
mejsdenggly thoxviag dhatclhe; B¥ sells haves highes alkaling phpsphatase activity.
0.1 f internal control, pRL-TK vector (Pronega
M@&Pﬁ?gr, M&?re%ﬂ}ow@wre&eg@é pEtheqresentinygption aligwedsto form an
h well, Follow cultuyrjng . at 37 'C.in 5% CO2 '
undfftesenfiased pelpmy el e thatiol the BS rellossltwedia dhe Brvgenceof ESGR
beﬁlegl tlh% pvt\)%{t%e control. From this result, the differentiation inhibiting agent of the
present invention supported strongly proliferation of the ES cells in the undifferentiated
state.
In this connection, for the compound A and C to F also, staining was similar to

the compound B.

{(7) STAT3 activation assay 1
For the D3ES cells prepared by the method described in (3) preparation of a

mouse ES cell of Example 1, 1x10° cells in 500 pL ES medium were seeded in a well of
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washed twice with PBS and, then, a 500 L-ES assay

medi um was added to each well. Subsequently, a 50 L

of the differentiation inhibiting agent, which was

di ssolved in dinethyl sul foxi de (DVMSO) or water, or

their mxture to nmake 0.4 to 40 g/nL per each well,
a@4-&SE3E) \WhitcR disls (Filte €erpMrhdie! Tat. BNo. aﬁﬂa}/UISB‘QldMeH%revmusly
make 10 to 10,000 wunit/nmL, was added, and culturing
WS aC\l?%4 aguéils @dlatdy solution] Toldw&dObyi odltiraigont 89r°® in 5% CO;
to 24 hours. Next, by using PicaGene Dual SeaPansy
irfichibytor k1 2rhdtes téaplal‘idurby Negt, byt isaghBihofetAMIDIE 2600 (Invitrogen
| um nescence signal generated by a luciferase reporter
Cenp.ymadef Uszecbycel prowrs] machudeto the mbaua, 09 Rigd.peb,1 well of
ESGRO dose-dependent|ly accel erated the expression of
pSTATB-ApcLuelor @TAyIRe yygctoS[Gloditcth- Corp. arde, DS A)heas transfected into
contrary, the conmpound B of the present invention did
theOES icelthc dntadditionp04gsd ohamwintéiel conpol,tpRL-TENz¢n@Er (Promega Corp.
Al so, by perform ng the sane experinents for the
radepbSadswdys tréhdfectéd at ke spme sieme forocachbwelhc eFalfowing culturing at
expression of the reporter enzynme can be confirned.
3ExEmm 6%2 (0Q;) inEtbatet fordd hbersethd atedium iwdsi suicked) randsthaycells were
2 For the D3ES cells prepared by the nethod descri bed
wiashed3wicr wiithr BBS and,othem, a 600 pé.-ES asslyl mediufxwap hddet], toSach well.
x104 cells were seeded in a 10 cmdi aneter cell

Subdetjuendly, di §h pdoaf tut giffewintiatiby inhiblting @gebip whisbowss dissolved in
gelatin solution to make 10 nL of the ES 64 cell
dimeethyisutaiide(DMSQ) wrfwattre odithdieméxtuieatoi oake O.4itbi40i wg/mL per each
agent A to F, which were dissolved in ]
wallner BPGRO rwhithievasolilayd withcthiet BS @ssayainediuoy ta make 10 to 10,000
m xture to make 40 g/ nL per each dish__or ESGRO
unitimdh wesadded, esd sultumngrwre carisd gt at 7. C vias>% §ddnoubator for 6 to
and culturing was carried out at 37 Cin 5% CO2

houtiat Vextoby st Bicatiene ek deplipnsy (houp ik mades dlagan) by the
O to maketheflnal onc ntratlon01%or | ower .
%ﬂi Pertaselon | smmwnfemrﬁ genemged by adueiferasectepoptsrenzyme of

e ES cells cultured by the nethod cribed . in (1)
@g GEEIWasIPFFsuFednt ik TOWN iRHiigi é:.%ﬁ%&@veﬂ%@dmﬂy accelerated the

TR T e ST EN I ——
C(;Ar’r?ﬁound B of the present invention did not induce the expression of the reporter
enzyme.

Also, by performing the same experiments for the compounds A, C to F, the

presence or absence of the expression of the reporter enzyme can be confirmed.

Example 2
(1) ES cell differentiation inhibition assay 2

For the D3ES cells prepared by the method described in (3) preparation of a
mouse ES cell of Example 1, 8 x10* cells were seeded in a 10 cm-diameter cell culture

dish coated previously with a 0.1% aqueous gelatin solution to make 10 mL of the ES
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removed fromthe dish after the culture, the cells

were washed twice with 10 nL of PBS, and dissolved in

1 nmL of I SOGENE. After |eaving stand at room

tenperature for 5 mnutes, the solution was coll ected

in a 1.5 nL Eppendorf tube. 0.2 nL of chloroform
E%Ecﬁu@em A of BEHI8ITer&RiafRd ThhibinAHEaH A 35 3K Sbhich were

for seconds and, then, left stand at room
dissoIP&d i mhﬁetﬁ)qgm?o;@ae ébmsmgt ASoulthRemealuMt b theleixture to make 40
centrlfuged at 4 Cat 10000 rpmfor 15 m nutes by
[0 Berfed¥h Cdish, W@ 'HIGROI&hichGVils %h&@h@@h&kem@d%wmﬂ%as added,
of "the supernatant was transferred to a fresh 1.5
@mwﬁgfwémle&@@t 4t 39f °C i i8@% TRNakutiatdd®dr Fudags. To the culture
Chem cal Industries nmade) was added, and left stand at
mediam wheaddedadMS© foahaktheifibat esnceafitior &% or lower.
centrifuged at 4 'C at 10000 rpmfor 10 minutes by
using the mcro centrifuge. After the supernatant was
removed, 1 nL of a 70% aqueous ethanol solution was
(QadadaticnodfiRMAdL by shaki ng and, then, centrifugation
was carried out at 4 C at 10000 rpm for about 5
m nutAsetaly RO wgs ekeadted fronc ehiet ES celde cultviéd &y théimethod described
supernatant was renoved, a precipitation was dried and
indi13 58 vald differ&ftidtionfinhibitbin hdsed 2nad described abave) byhesing ISOGEN
total RNA solution. 2 g of the thus obtained total RNA
(KaKs Nippon d3erm, tlepql atade} dysthet hiteched methodNAFizstc dhied imreglium  was
to the attached protocol by using Deoxyribonucl ease |
refnanpd iffoncthei dish af@rable p¢lhue, the gl wer washed dwjce with 10 mL of PBS,
ai g@imglz- 18 primer (Invitrogen Corp. made, 65
in AmdL @MISSYGENE. r fter deavingustandi gitrasm temperature for 5
(Q AGEN Corp. nmade). Thus, a reaction solution was
miguggsathecsobytioaduianepliectsd infa 1.6 mL Bpeedorfbtbet | 6i2 mL of chloroform
Buffer, 1 L of 10 x DNasel (all were made b
(WakoiRuco Gaemion fndusties TincsDiwdsaddods sekemtcr epesondscus then, Ief
RNA to make 10 L in total, and the m xture was
standcatsaeademperabimfor o A aniputest oﬂhQQOIWﬁDnM@§eHElfBgQﬁ at4 C at
25 mM EDTA soI ution was added and heated at 65 'C fo
109@0 fPRufasslS mimatesibytuping aamicse spetgiugs (MY SEIKO Corp made).
and then, 2 L of 10 x Buffer RT, 2

AR e Auperna amt YRS fangfspiseht 2 reshol.S ek Eppemrt tahe, 300 L of
isq?ar“ﬁ‘rea%eoi”@‘@l«&ﬂu%%ﬁ&c@ﬁtﬁ@@”@%&a@é‘)\% addedand Jofh gtand at room
terpBriaHES G MOmAmutE b SPLHBES AL oo LU i f7 1@ minutes
by{ ﬁsréng (%hemrrﬂggoegenttgﬁ;%gt aIA er %msﬁgénl{;ttagtnwas rgr%gédo n1 %EL of a 70%
aqueous ethanol solution was added followed by shaking and, then, centrifugation was
carried out at 4 °C at 10000 rpm for about 5 minutes by using the micro centrifuge.
After the supernatant was removed, a precipitation was dried and dissolved in 30 L of
distilled water to obtain the total RNA solution.

2 pg of the thus obtained total RNA was used as a template to synthesize a
¢DNA according to the attached protocol by using Deoxyribonuclease I (Amplification

Grade)(Invitrogen Corp. made), Oligo(dT)12-18 primer (Invitrogen Corp. made,
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synt hesi zed cDNA obtained in such the way was dil uted

5 folds with distilled water, and 2 L of the solution

was used as the tenplate to conduct PCR by using Light

Cycler-Fast Start DNA Master SYBR Green | Kit (Roche

Di agnostics Corp. made) according to the attached

184 08-0tD) and hBm@iRIips Sevitisd @aBic@iptdset (HAGEN3Céri0emede). Thus, a

and gl yceral dehyde- 3- phosphat e dehydr ogenase ( GAPDH)

rgaetion aslutibe wastpeepmed by addiagd MEE 10 eB3laselRedcfibn Buffer, 1 ul of

anplifying the Cct-3/4 gene, sense priner OCT3 up (SEQ

1DDx BiNasel Jall aree anide IgnBritpodeneCorpOt ahdddiwtilléBR@tdrQo 2 ug of total
No.: 2) were used, and for anplifying the GAPDH gene,

R s@ mpmke r@rp [GAPOthlpand ile@nixitnrblovds iddutmnetl andobsetesperature for 10
primer GAPDH down (SEQ ID No.: 4) were used. The

nioupasi  phrfab mMEDTR sobaichivas slded andheaetlat 65&C for 10 minutes.
reaction condition will be each presented bel ow. 66

TGompsire ivas cadled trerde@Rempecitienakbthen, DpLfodd 0 GcBufférRT, 2 ul of 5
gene quantification 25 mMMwMC 2 1.6 L 5 gM sense

npvlidErP Wig, il of Oligo&din)il 3-dB8geimperi 026 pl. & RiNase€DNA(Invitrogen Corp.
5-fold dilution) 2.0 L Light Cycler-Fast Start DNA

mdet 0777-01YLandHAOuL208 QRhnisdiiptaRe®ds® Trdrscripfeacvérenadded, and
condition of PCR for Oct-3/4 gene quantification Step

Rtaserfrempayidied vrader Wacadded T gie. th¥itotel Telume aftdngle, ansl the mixture
(O (sec) (Csec) 1 Denature 1 1 95 600 20 2

wagingubatedt atod7 46 foro60 pEngEs tp @RainocDIVA $lForR0 A(pation of the

Melting curve 1 1 95 0 20 analysis 2 65 10 1
synthesized cDNA obtained in such the way was diluted 5 folds with distilied water, and

2 pL of the solution was used as the template to conduct PCR by using Light Cycler-Fast
Start DNA Master SYBR Green I Kit (Roche Diagnostics Corp. made) according to the
attached protocol. The expression levels of the Oct-3/4 gene and
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) gene as the internal standard were
measured. For amplifying the Oct-3/4 gene, sense primer OCT3 up (SEQ ID No.: 1)
and antisense primer Oct3 down (SEQ ID No.: 2) were used, and for amplifying the
GAPDH gene, sense pritner GAPDH up (SEQ ID No.: 3) and antisense primer GAPDH
down (SEQ ID No.: 4) were used. The composition of the PCR reaction solution and

the reaction condition will be each presented below.
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396 0 0.1 The expression of Cct-3/4 gene of the ES
cells cultured in the presence of the differentiation
inhibiting agents (B, D and F) of the present

i nvention was significantly pronoted in conparison
with the ES cells cultured in the medi umw t hout the
(dinfpfositiontdfaké PORI réfdtidint dondioadon Det-3/A0enb QRS fidd@ion

ef fect of keeping the expression of the Cct-3/4 gene,
conpapflid MpCh 1, 000 units/nL of ESGRO (Fiegur 6). In
conclusion, it was found fromthe expression |evel of
the OfyuMkdnsg@riendrhat the differentiation tignbiting
agents (B, D and F) of the present invention nmaintain
undi f 5 g aniisehsoprioer t he ES cell. 67 From@je result
as descri bed above, it was shown that, also fromthe
expr esBNan(5Haldtitefon)t he Cct-3/4 gene, the.opuL
differentiation inhibiting agents B, D and F of the

pr esehight Qyelet-Fast Sthe A Misteandi fferenti aiign state
of the ES cell. Further, the same exam nation was
_carriHesDout for the differentiation inhibpdigly agents
A, Cand E and, simlarly to the differentiation
—inhi bTetahg agents (B, D and F), _these c@&qlnds

mai nt ai ned the expression of the Cct-3/4 gene. In

ot her words, these conpounds maintained the

undi fferentiation of the ES cell. (3) ES cell

grotion condition iof i CRfoir 6 at+3¢h geresguant jont he D3
prepared by the nethod described in (3) preparation of
Stgp RyosnESCyeld Nof Boctiopl e Tempy. 855ite5 CEeimps change rate
seeded in a 10 cmdianmeter cell culture di sr} cg)at ed

. : 0 . o

make 10 nL of the ES cell assay nmedium The
1 g Prega@a i ati ord i nhi bi di ng a8ént B 660t he pr &@fent
invention in the final concentration of 4 g/niL or
2 esheplificating fi4%al concéntratPdn of 15x 103 udft/niL
was added to each dish,_ and culturing was carried out
at 37 Cin 5%C® incubator f¥% 1 . (4) 12®l ation
of RNA 2 The total RNA was extracted fromthe_ ES cell
cultured by the method Zhown % (3)20ES cel |

di Mjgr.enti ation_ inhibition assay 3 as described above
3 pyMsdtingoy¥eyenl (kK K. N ppon%ene &rp. JapahCnmde)
by téﬁe.attached nmet hod. .In thi; nmet hf)d, the cell was

analysis 6 0 1

2
3 96 0 0.1

The expression of Oct-3/4 gene of the ES cells cultured in the presence of the

differentiation inhibiting agents (B, D and F) of the present invention was significantly

promoted in comparison with the ES cells cultured in the medium without the

differentiation inhibiting agent, and showed the effect of keeping the expression of the

Oct-3/4 gene, comparable with 1,000 units/mL. of ESGRO (Fig. 6). In conclusion, it

was found from the expression level of the Oct-3/4 gene that the differentiation inhibiting

agents (B, D and F) of the present invention maintain undifferentiation of the ES cell.
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collected in a 15 nlL sterilized tube, centrifuged at

1,000 rpmfor about 5 mnutes by wusing the table

centrifuge (TOW SEI KO nade) to nake pellets. The

supernatant was renoved, the pellets were washed

twice wwth 10 nL of PBS, and then, transferred to a

Fioh the résphessdiesdribedtbovd nie waelsheia th@l 8lsd iffon® kieekpréssibn level of

m | SOGENE and | eft stand at roomtenperature for 5

thd Oot-8/4 gene, tht differemtitdionl inhibltidy dkefits BfD ahili v affth¢ Present invention

(Wako Pure Chem cals), shaken for 15 seconds, and

keegdstthe uadiffesdntintionstatngiethaBSreellf or 2 or 3 mnutes. 68

Centrifugation was carried out at 4 C at 10,000 rpm

for 1Burtheritiessamye ersnnigatidre was caaiedcantfor theodiflefeiiition inhibiting

SEI KO made). 400 gL of the supernatant was transferred

agenta A, reshd El ahd,ndimbprigndahé diffdrentidid@ inhidbiting agents (B, D and F),

i sopropanol (Wako Pure Chemi cals) was added and the

thesx tompoweds haihitaisddathe exprassiomof el EcaBidr genkor Il Other words, these

m nutes and, then, was centrifuged at 4 C at 10, 000

comppotists nidintwinedithbe ubdiffesintigtiomef thedi®calbnt ri f uge. The

supernatant was renoved and, then, 1 nL of a 70%

et hanol aqueous solution was added. The m xture was

shaken and then was centrifuged at 4 9C at 10,000 rpm

(S egdbdiffeentiation dxhibitipnasiayg t he micro centri f uge.

The supernatant was renoved and the precipitation was

dri edFemthe PRER cells preparet by thgndthed desostbied |ie d3)vpreparation of a

to obtain the total RNA solution. The eDNA was

mopsg B sell of Exgmply hy .85 05 telihwerepeededing Whemidiadetor cell culture

such the way as the tenplate, using i

dish segter pueviepdn ydth p Ao aqueets gvlatd solation temakeofbmL of the ES
rp. made) and SuperScript 111 First-Strand . o

c‘gﬁ?‘ﬁt_sﬂé@eg“@st g ﬁ!&%rmamn(hlhwg eges® ehihg preseatigvention in the

é§O80- 051). by the attached protocol .  In this step, 1 L.,

fipgl copcentrgtion ol Ragiml o EHERO:In the figal songentsatipnpfel*10° unit/mL

al | . these were of Invitrogen Corp. made) were added
W %a‘%jedgto &Pcﬁﬂﬁ’éﬁt ‘Ea‘%da‘l“ﬂm&gt%asg‘?%eff P& 4t 3/aiC \iB|54pre Qsrincubator for
1 O L by adding distilled water to prepare the

®action solution, and then incubation was carried out

at roomtenperature for 10 mnutes. 1 L of 25 nM EDTA
sol ution was added, and the m xture was heated at 65

' 10, 11 d then, |l ed t
4 gﬁ?@%ioé’t%r@ﬂg Eso?nt he sgacfiogne solou: iognm was taken
t, d 50 mM Qi.go(dT) 2 ' 1,L of, 1 .
oLt Aoy 1078 B8 S TR R I B S s i
GRS B Serenadln Bpifih Ry 215 oiERbe ok SysesCEEN (K.
NE%H: %eneACA'rp. Japan made) by the attached method. In this method, the cell was

collected in a 15 mL sterilized tube, centrifuged at 1,000 rpm for about 5 minutes by
using the table centrifuge (TOMY SEIKO made) to make pellets. The supernatant was
removed, the pellets were washed twice with 10 mL of PBS, and then, transferred to a
1.5 mL Eppendorf tube. The pellets were dissolved in 1 ml [SOGENE and left stand at
room temperature for 5 minutes and, then, added with 0.2 mL of chloroform (Wako Pure

Chemicals), shaken for 15 seconds, and left stand at room temperature for 2 or 3 minutes.
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of 25 MMM 2, 2 L of 0.1 MDTT, 1 L of RNaseOUT
(I'nvitrogen Corp. nmade) and 1 L of SuperScript Ill RT
were added for incubation at 50 9C for 50 m nutes.
Subsequently, incubation was carried out at 85 9C for
5 mnutes, and then the mxture was left stand on ice
Cleatrifigation wis tarfibd BhbgeH ‘Wast HJoEOipnafist 1 @ihAds 9NusAS the micro
carried out at 37 '"C for 20 minutes to obtain eDNA.
cEiERfvges( TOMYSERKD madd).| ut00ngl af fhersupeimatant wak eransferred to a fresh
synthetic cDNA thus obtained 5 folds with distilled
IfemérEppeddofitulge. 2 300qfL of isapropatolt(fakbciupt Shemivals)abasmdded and
usi ng Light Cycler-Fast Start DNA Master SYBR Green |
thé mixt@RocdsdefDistyres roms ténpgratunafie)] Ohyirubes satlf thehewas centrifuged
protocol. The expression |evel of the Nanog gene and
at 4eCgly t@,080 dpinyfde-18-minatsat esinke thedminge rasteifigAPFe supernatant
gene as the internal standard were neasured. For
waspembyedgnihtheNadoglgehe, 7086 natharml i aqeecusNevivigonipvas Sid@ed. The
ID No.: 5) and antisense prinmer Nanog_down (SEQ ID
miikture @jis shaken and dwen waskcehtrifugedbht 4 yCnat Y(He00GARDIbrgdoet 5 minutes
sen_sertﬁri mer GAPDH up (SEQ ID No.: 3) and antisense
by upimg thGapol aowifugSEQ hdsupernatatt wasremosediand e precipitation was
conposition of the PCR reaction solution and the
driechend. dene disaolvedin 39 LL of disttled watarde nbtaih theltotal RNA solution.
Conposition of the PCR reaction solution for the Nanog
gene GhepPNA was simthesizeltynsom 2 g ofthe Bta) RINApbtained by such the
primer 1.0 gL 5 gMantisense prinmer 1.0 ILL CcDNA
wap.af thejtemplate) wning Deoxyyibonurlgase] Ghoipdificrien Gorde) (Inyigrogen Corp.
Master 2.0 gL, H20.11.6 gL Total 20.0 gL _Reaction,
medaicand Sipesporintrll BistiEirg Gawessin Syrtam feuRI g Re(nyitrogen Corp.
Program Cycl e No. Section Tenp._ Time Tenp. change rate .
mfaflg, gg&s@b}agg@ attached protecel.] In this stepp 1ol 0510 %X DNasel Reaction
Applification 45 1 95

Butter, 1 pL of 10 x DNasel (all %Ees% gwere of Invitrogen Corp. made) were added to 2
ug of the total RNA to give the total volume of 10 uL by adding distilled water to prepare
the reaction solution, and then incubation was carried out at room temperature for 10
minutes. 1 pL of 25 mM EDTA solution was added, and the mixture was heated at
65 °C for 10 minutes and then, cooled to room temperature. 8 pl of the reaction
solution was taken out, and 1 pL of 50 mM Oligo(dT)20 primer and 1 pL of 10 mM
dNTP Mix were added, and incubation was carried out at 65 ‘C for S minutes, The
reaction solution was placed on ice for 1 minute, and then 2 uL of 10 x RT Buffer, 4 ul
of 25 mM MgCl, 2 uL of 0.1 M DTT, 1 pL of RNaseQUT (Invitrogen Corp. made) and 1
pl. of SuperScript III RT were added for incubation at 50 ‘C for 50 minutes.
Subsequently, incubation was carried out at 85 C for S minutes, and then the mixture
was left stand on ice for 1 min. 1 pL of RNaseH was added, and incubation was carried
out at 37 “C for 20 minutes to obtain cDNA. PCR was conducted by diluting a portion

of the synthetic cDNA thus obtained 5 folds with distilled water and using 2 puL of it as
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2 58 10 20 3 72 20 20 3 Melting curve 1 1 95 0 20
analysis 2 65 101 3 96 0 0.1 70 The expression
| evel of Nanog gene of the ES cells cultured in the
presence of the differentiation inhibiting agents B
of the present invention increased significantly in
tieoteneplats emmdnalst ushgy Efght alyclerckist S0 DNAtMastee 8IYBR Green I Kit
wi thout the differentiation inhibiting agent and the _
(E&hedDiagnostick @oep. madd)ltey thedittacheziopmiotdcol.ngTHe Edession level of the
units/nmL of ESGRO (Fig. 7). In conclusion, it was
Naoog @efie and thee glyxpratdehyder 34phosphaté delneirbigenage (GARDH) gene as the
that the differentiation inhibiting agents B of the
interask standande weiro nmbasarédie Bérf entplififing nthenNanhog ngene, sense primer
undi fferentiation of the ES cell. Further, the sane
NeneogriupatSESH [IdaNo c &) randcanvisenseqprithéreNdndd_eoemt (SEQ 6D No.: 6) were
inhibiting agents A, C, D, E and F and the expression
useely ehd ¢ér arhplifyiingtheg@ARDIHh gerea sensesprimenGAPTIID upt (BEQ ID No.: 3)
differentiation inhibiting agents B. That is, it was
agh entisenseapritmee GARNH_ déwven 48EQVID Wo.:0f) werepisad. t Bke composition of
undi fferentiation state of the ES cell. (5) Eval uation
thefPGIh ecassipn eclution ahé thel readticgS@Aditionnwiligeereath Presentetl bslow.
d tiation

ale 0 &y

(HESS, Invitrogen Corp. made) containing 2% FBS was
added M $anse PEREO5 cel|s. 30 xL of MX- SSEAHL anti body
(Kyowa Medex Corp. made) diluted 50 folds with HBSS
was addbantigase primest and for 40 minutes &% Hee. The
cells were washed twice wwth HBSS (1 nL) and, then,
di spet2¥A (Edfalddilitiondss (300 gL), and 3020kIpf
FI TG G_ogt anti Muse | gM antibody (ZYMED Corp. made)
di | utlegabEycletFast Siptt PNAEMSSIEs added and?-OtHen, |eft
stand_on ice for 30 mnutes in shielded |]j htL. The

. . 1L, ’ en,
di spersed again in HBSS (1 nlL), added b 00 L of

. ain a

Reaction condition of PCR for Nanog gene guantification

Step Program Cycle No. Section Temp. Time Temp. change rate
(C)  (sec) (*C/sec)

1 Denature 1 1 95 600 20
2  Amplification 45 1 95 15 20
2 58 10 20
3 72 20 20
3  Melting curve 1 1 95 0 20
analysis 2 65 10 1
3 96 ¢ 0.1
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sanpl e used for flow cytonetry. The sanple used for
flow cytonetry was neasured after passed through a
nyl on mesh with a 100 pm pore size to elimnate a
coagul ated mass. A flow cytoneter used was FACS
Cal i bur (BECTON DI CKI NSON Corp. made) and software

appl i the txgressidn kel oNNanok gesd ybihe B celid eultired hethe presence of
nmeasuring condition was 71 CELL Quest (BECTON
thiol difefefiiNicEoinhibitingl @gentd Beof @@ irksens ibleann intrédsed significantly in
An average fluorescence intensity per 1 cell, in
cahperisonowith, then ESSEdlsl cattbfegein akprmsdiuon withuue nthe t Jifferentiation
per 1 cell, of the cells cultured by addi ng each
iniHifieg epértamidahe iBShcdlist cultpred) émthe medism oenteiaded1,000 units/mL of
significantly in conparison with the cells cultured in
ESGROrédigu®. wi Inhmmtlusione itdwhs foumdt frari the ekpiesdion ilexgl of the Nanog
agent. The same experinment was carried out for the
gahicfthatrtbe diffitrentiationhinbibitinggagenesnB ©of Ahe fieserd ifvemnidn thhe the effect of
expression | evel of the SSEA-1 was significantly high
magitaieing undffferentiationad tiehBSacellhat the differentiation
inhibiting agents of the present invention naintain
t he unuiler.cthe sainatexdmiititionl was arrieghlogt forTthe differentiation inhibiting
experinment was carried out for the indole derivatives
aggntsA,dC.dpdE ane F andIthoexprgssiwsigielofithe Mantg géneddcreased similarly to
ES cell differentiation inhibition assay 4 For the
thediferentiationgnhibitinglagepts Be  Tbethisdit ges showodhatthgahave the activity
fﬁégp.ar ation of a nouse ES cell of Exanple 1, 3200
ofdeepingibs nndifferentiaboresfatsrofghoBSwelll cel | cul ture dish
(Fal con Corp. made, Cat. No. 3072, USA) coated
previously with a 0.1% aqueous gelatin solution to
make 100 L of the ES cell assay nedium_Subsequently,
(5) Bvaluation pfthe eypresgpa fgviehef 53E‘thiﬂﬁl&eprig agent of the

et ML AL I NI+ S—
RV S 5 g b e s
S L D B —
A 8o s B B s o B i
S kLo B 7o i W R s o e
Th%tcré 5 \al%?en g\fashed twice with HBSS (1 mL) and, then, dispersed again in HBSS (300
HL), and 30 pL of FITC-Goat anti Mouse IgM antibody (ZYMED Corp. made) diluted 20
folds with HBSS was added and, then, left stand on ice for 30 minutes in shielded light.
The cells were washed twice with HBSS (1 mL) and, then, dispersed again in HBSS (1
mL), added with 100 puL of 20 pg/mL PI solution (Dojindo Corp. made) to obtain a
sample used for flow cytometry. The sample used for flow cytometry was measured
after passed through a nylon mesh with a 100 um pore size to eliminate a coagulated

mass. A flow cytometer used was FACS Calibur (BECTON DICKINSON Corp. made)

and software applied for collection and analysis of data of the measuring condition was
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to a control well was added only DMSO to nake the
final concentration 0.1% The structures of the
differentiation inhibiting agents a to o are presented
in Fig. 9. 72 (2) Al kaline phosphatase quantification
2 The al kal i ne phosphatase activity of the ES cell was

mguédt%EEmmm@KmsWE@HHMEHO@E&% Eltmﬂe%{i}i F1g 8. An
Inc. made PRODUCT NO 'NPPD-1000, USA; or

aﬁ&&@e B eceticd 4t OnsitySper MRk, i DB 3Fdras, d4ir SEIFA-1 Me.n expression
medi um was renoved by sucking fromindividual wells of
1ﬂtﬁ%lt§§;e@ dl detl, 08lile /AT dultured byl a¥ding@aeH diff@edtitio8nhibiting agent,
met hod descri bed in (1) ES cell differentiation

wial i ddedsed Bighdfiamtld iASomPasin Wl thdosts cidfigled itthe@hédium without
were washed once with 100 |iL of phosphate buffered
tiealliffeeertRBSh, inhitdtihd @iged00 Theotae NRAPerimenadededreied out for the
each well to left stand at room tenperature for 10
diffenetitiasion 1zhibitiplg apenBrA SC Mnd ®landriHeyskpeossida lavsl@dike SSEA-1 was
solution was added to each well to stop the reaction.
sighificahidy hiyghnasewell. 4Thus) i @63 Sholdblhaatitk diffesemtiptioe ntdbiting agents
690 nm (O D. 690) were neasured by using a

ofthe presephintvembireihaingdvh tlecundiffedoatiated £ESGrilp. made,

type: SPECTRA MAX190), and the value calculated from

O D. 405-O. D. 690 was determ ned as the al kaline

phosphat ase activity. Fig. 10 shows the graphed

Examwplet3 of the quantification. The differentiation

i nhi biting agents, the conpounds a to o, of the

pr esehbhe same expaimentcoveacated ioghfdr tharindgle tdecivativesl 4 teo and the
phosphatase activity in conparison with the control,

fablomdng cesully werrahtaindd.s, it is known that the

differentiation inhibiting agent of the present

(1) Beerel] difersnppien inhiibitien ﬂs,SaIVﬂur e of the

undifferentiated ES cells. E ES cell differentiation

i nhi bfer e RA3EHeels mparqdeb mathods dpscsibad dal (B ptqperatlon of a
met hod descri bed ingé(zﬁﬂ4 aratl on of the nouse

mepsq E@fcelbof Rxagple 1 cel wesl wereesesdedieq a&é-a'eli@ell culture dish
cmdianeter cell culture dish coated preV| ous|

Caloon Goramade 3o 2o i coned ety pidhs %4 3eous gelatin

cel | nmedi um nL. _of the dlfferentlatlo

sq WFﬁ‘bFQ m@ @n@(@f &hs cgll aspry prediummt Sy emmldnw L of the
i ch was .dj.ssolved in d| nmet hyl sul f oxj de (DVSO) or
rqnaﬁeow@mngoﬁgem@ thenprepeit dnventipay (8 40 og/mpnddrte m were

pux?:ﬁaseg f?om HC}V LEEGE% ‘“’?ﬁmﬁdde‘{ ap gn& lﬂl E;vlélr'el rtlr%rnw%fIARI\f[EKS Corp.,

Russia, d, e and o were from SPECS Corp., The Netherlands, g to i were from
CHEMBRIDGE Corp., USA), which was dissolved in dimethylsulfoxide (DMSO) or
water, or their mixture to make 0.4 to 40 pg/mL per each well, or ESGRO was added,
and culturing was carried out at 37 “C in 5% COQ, incubator for 4 déys. The final
concentration of DMSO in the culture medium was 0.1% or lower. On the other hand,
to a control well was added only DMSO to make the final concentration 0.1%. The

structures of the differentiation inhibiting agents a to o are presented in Fig. 9.
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carried out at 37 Cin 5% CQ2 incubator for 4 days.
The final concentration of 73 DVMSO in the culture
mediumwas 0. 1% or |lower. (4) Evaluation of the
expression | evel of SSEA-1 antigen 2 The cells
cultured in (3) ES cell differentiation inhibition
(Dslaylite ptosplaade Quadtifiepne wer e washed twice with
PBS, and were renmoved fromthe dish with a cell
scrap®he alkdihel phdsphiivakes abtividy (fdthzaES 8€ll UdOQuikiBRI by using
I nvitrogen Corp. made) containing 2% FBS was added to
pNIHR GCRHENYWAHD SPHABE 1 GO LIZDION o {MPSSSTRé- Inadd iBFRRORUCT NO.
(Kyowa Medex Corp. nade) diluted 50 folds with HBSS
Nr&E- belils @ Sxncor TG A tCnpl thede AB4GONUSASmady) (h&r@aftdy®NPP). The
antigen was washed twice with HBSS (1 nL) and, then,
maisyne mae demgaed by suckiB® Irdnd Adivjduah w18 @fkhe BY cells cultured for 4
FI TC- Goat anti Muse |1 gM anti body (ZYMED Corp. nade)
dajislastedir(tofthé dethuidtdestiBsd ind$) BE deldl diffidentidiion, inhidition assay 4 as
stand on ice for 30 minutes in shielded Iight. The
desetibed wboe, \and Hthel cells eeravivashédBSic withl ) 0Gapdl, off plesphate buffered
di spersed again in HBSS (1 nL), added with 100 L of
sapide GBS, #id theh U0DquL eDpiWPP ovaSoadded tomdel) well wbliefti tand at room
the sanple used for flow cytonetry. The sanpl e used
tefmperatungvior t§ moneses.y 1% phedandad sidiven hydmosett dqueousysolution was
the nylon nesh with the 100 pm pore size to elimnate
added toocaghl welkdo raters theTraactivow The ebssrbance satddGfa smFAQP.405) and
Cal i bur (BECTON DI CKI NSON Cor p. USA nmade) and
absorhapes catapPld i mm (OD.6909) evare omeaswied abpal ysing fspeeftephotometer
of the neasuring condition was CELL Quest (BECTON
(MolerulnsBryices Gorp-Usaderdiipg: . SHEETRASMIAX 1) s audithe walue calculated
Fig. 11. The average fluorescence intensity per 1
fremg| ©.D.A05-61 Rea90viyps §etermimed sathe alkalingephasphatasesagsivity.  Fig. 10
intensity per 1 cell, of the cells cultured by adding
shews he graphedresuls of the quantificationg dberkifforsntiativay lnhibiting agents, the
significantly in _conparison with the cells cul tured .
compouads fedPufh Witt HisuPressat dnyentioanincaeased sigmifisantishghe alkaline
agent. The sane experj nment, s carried out for the L
Phgplialise ASEATRY OB SORIAREER AUt iEreant], DMID 48] %ne From this, it is
expression | evel of the SSEA-1 was significantly high
known,fhef thy diffgrentialins jRhibiine perot Afrthe MErtenhinsition supported the

oA bl BT e

(3) ES cell differentiation inhibition assay 5

For the D3ES cells prepared by the method described in (3) preparation of the
mouse ES cell of Example 1, 8x10* cells were seeded on a 10 cm-diaméter cell culture
dish coated previously with a 0.1% aqueous gelatin solution to make 10 mL of the ES
cell assay medium. 1 mL of the differentiation inhibiting agent (a to o) of the present
invention, which was dissolved in dimethyisulfoxide (DMSO) or culture medium, or
their mixture to make 40 pg/mL per each dish, or ESGRO was added, and culturing was

carried out at 37 °C in 5% CO; incubator for 4 days. The final concentration of
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(5) STAT3 activation assay 2 For the D3ES cells
prepared by the nethod described in (3) preparation of
the ES cell of Exanple 1, 1 x 105 cells were seeded
on a 24-well cell culture dish (Falcon, Cat. No.
3047, USA) coated previously with a 0.1% aqueous

D)é$atin thesaultire arRdiuen Wak €, %9 er wercel | medi umin 500 L
per 1 well, followed by culturing at 37 "Cin 5% CO>2-

i ncubator for 12 hours to 24 hours. Next, by using
Li pof ect AM NE 2000 (Invitrogen Corp. nade, .USA) by a

(Hrixabeion af tiechadedstont 18eel pf SGEA-1 abtiferg? wel | of
PSTAT3- TA- Luc or pTA-Luc vector (Cdontech Corp. nade,
USA) Ths ctilsaastured ¢l (3)NE® celialiffsreatihtion inBibitibe aedafes as described
hand, 0.1 g of the internal control, pRL-TK vector

alfdRreonerg avashed twicaddth RISR)) andaseretremoséd frbacthatdighhwith ar®ll scraper.
time for each well. Following culturing at 37 "Cin 5%

3@ORL ofridarkat tealarfcod sdlt Isolution (HBSSydavitiogem € osplakede)adtaining 2%
washed twice with PBS and, then, the 500 L-ES assay

FR8 dvasradded tankdkel célb nembér inedx10°.Sub® gl wé MXYS SR 1gdatibbdy (Kyowa
the differentiation inhibiting agent, which was

Mgdex Elovm dnade) dilnted bl foldsfwith B JDVEORdded anddeft standrfor 40 minutes
their mxture to nake 0.4 to 40 g/ nL per each well, or

oIEREROThetantgevwes widishast dcenitith HBSS 5 nels)sand, thed] disptmsed again in
make 10 to 10,000 unit/nm, was added, and culturing

HESS G8Prilad andt30apL 3 FITG-mosvatiMovssulgM antibody §ZYMED Corp.
24 hours. Next, Db usi ng Pi caCGene Dual SeaPansy (Toyo

mpdgd dilgeh?0 folgs with HBSE ovrschdded vod,dthen,tlp® stand on ice for 30 minutes

. lum nescence signal generated by the |uciferase

in;shigddedelightnz Jihe cells wgrhweshed twiee with 4IRS (1 miy andothen, dispersed
in Fig, 12, ESGRO pronoted the expression of the N

gt FBSS §haghi a96ie ST 306 AL 0F 28rieg/minPl helution (Dojindo Corp.
contrary, .the conpound b of the present invention did

mﬁ‘gft) fonghiein the semplesised fobloheyraneiry: er Then sgmple used for flow
Al so, by carryi ag out thg sanme experinments for the ]

CYLYRPISN K@s seagured affer passed Hraughhthe nylommesh, withghe (1AB pm pore size

me can be confjrned,

fO(Eﬁxlgfﬁ%fﬁié Jhe g%é&ﬁ?@fg%;egﬁgé Py Fypmefrs pssdc apsFACS Calibur
RSB ot & fad) and obisbeb bRl collcction and

35k B S PRI St oG ol AarS R bihcmson
Corrr;'a}.k ﬁSi rgaé'g). Ofl‘hte Iggsu'l;fsis shown in Fig. 11. The average fluorescence intensity
per 1 cell, in other words, the SSEA-1 antigen expression intensity per 1 cell, of the .cells
cultured by adding each differentiation inhibiting agent was increased significantly in
comparison with the cells cultured in the medium without the differentiation inhibiting
agent. The same experiment was carried out for the differentiation inhibiting agents b
to o and the expression level of the SSEA-1 was significantly high as well. It was
shown that the differentiation inhibiting agents of the present invention maintain the

undifferentiated ES cells.
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cell assay nedium 0.5 nL of the differentiation
inhibiting agent (Ato F and a to o) of the present

i nvention, which was dissolved in dinmethyl sul foxide
(DMSO or culture medium or their mxture to make 10
to 40 g/ nmL per each dish, or 104 units/nL of ESGRO

(PSTADY&divafibg afdap@ concentration of DMSO in the
culture mediumwas 0.1% or lower. As the control,

only PMSMeDSESRERs Thﬁ)afd'd”@ tHeORMBRIBHI Rk dl iR @I-) ﬁ/eéﬂgi/ation of the

adding 0.5 nL of a 1% concentration solution di

BSi dell dfiTxaflé UM < 109lcklly okt séeded GiP8 JUSH@Pcedl cidifrdisA (Falcon, Cat,
5% CO2 i ncubator for 7 to 30 days. The nedi um was

NoepU4T.adSApveityd fayiomidwithe & eld fuebtiLgdass s68dok ® make the ES
make 3x 105 cells/dish for every 2 to 3 days. The

cell keddivie i9B0S phajerdewslt! follbivied BF dul@rifSac®y 1€ ab441Ced incubator
for 7 or 30 days by wusing the differentiation

fornt2 lours RR4lgant.s Néxt B ubihg 856 fettAMINE 20008 vitrogen Corp. made,
quantified by applying colony assay. For the ES cells

USudayl 4 prodetod wtthdhed re tioprodactd 09cg/Aell ofpSTAT3-TXIRX2 or pTA-Luc
cells/1 well were seeded on a 96-well cell culture

velitaih (CleatechrCdrpr madapUSA) Geds trafdfectEd o thSA)S ¢eldd. en the other
previously with a 0.1% aqueous gelatin solution to

harek .1 pg dShe detetnah sontyolPRILTKI vectit (Prémegd Corpl GnadepfUSA) was
ESGRO diluted with the nediumwas added to each well

tramsfeciéd aOtheosab@Stimei fos eath welld Followirgneulumingcaria &0 in 5% CO,
out at 37 Cin 5%CO2 incubator for 4 days. The

inubatonforashauesyshenhetlipns wak sukefl modhwashed twive with®BS and, then, the
and the cells were washed once with 100 gL of

5¢hadpEat asshyfmediog saisi addelPBSEach awell. t hSuhseq@itly, S0 pL of the
p-NPP was added to each well to left stand at room

differgnéiation iehibiting agentyiwhich v dissflvedl B Mnsaiblylswhfoxide (DMSO) or
hydr oxi de aqueous sol ution was added to each well to

wafep (pritheir meiabire éo makhe). 4t 40ligind par eacs welh, COBSGRB) which was
and_absorpbance at 690 urn (O_.D.690) of the solution

difjged Withhshe &8 Bssaysnedjumhto spaket Ho ok snitmL, was added, and
‘él\/b,l ecul ar Devices_Corp. made, type: SPECTRA MAX190),
cliyging heas, eartied out etiBat bdin p¥nCQp incutmordfop S6@024vkeurs.  Next, by

determ ned as the al kali ne phosphatase activity. Fig.

using Jrigaeene M} SesPensyr (190 dakotiapamdaby cheopttadhed protocol, the
al.kal i ne phosphat ase_of the ES cells subcultured for

lugyinesgencesignaleensratad o o dvefemaserreporten, enryme ofhgach cell was
result of the qligglgifi gati on of the alkaline

t

MEARYETha s Shown A eligs 1de HSORGRIomated dhe gxpiessipn futhe reporter
en\fzmsr&gog)tr psSe'[rA%-{“X-rLuZ: gz’ﬂson 7tge bgon%-g%ir, nt%etpo(?ngomog nglf f1:1ie present
invention did not induce the expression of the reporter enzyme.

Also, by carrying out the same experiments for the compound a, ¢ to o, the

presence or absence of the expression of the reporter enzyme can be confirmed.

Example 4: Subculture of ES cells
For the ES cells prepared by the method described in (3) preparation of the

mouse ES cell of Example 1, 3x10° cells were seeded on a 6 cm-diameter cell culture
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The ES cells subcultured by using the differentiation
inhibiting agents of the present invention, the

conmpounds B and f, increased significantly the

al kal i ne phosphatase activity in conparison with the

ES cells cultured by using DMSO (0.1%. Fromthis, it
dish ceBRWbrkviahsly Reiti b 10l BLoRubls Sfladd So1Bliéd ROnRLEALS ﬁgL of the ES

the present invention supported the undifferentiate

céll adsty aledilif. E6.50ALICT tRY 8iffcréhtatibA MhibRInG dgbht (A & F € a to o) of
same exam nation was carried out for the

thdi prledrt Ninvaitiod) wiibh Bids 88sA9&NES dimeth§lshFofddaN®OMSO? or culture
o, and the al kaline phosphatase activifty was

migaiut, abe@dirSiniituRr doymbRe 10&0 40 LpRAE Pel 3hé1PBish, or 10* units/mL of
inhibiting agents B and f. It was shown that these

ESGRIvanhiddd. OTheifittal Bbidefigad@tot BMBRD i fHet@ttuid@edium was 0.1%
undi fferentiation state of the ES cell. Exanple 5 (1)

olClowats e Agfthe ywoarrol, dinly MMBOYwhkS nufle! the Aal ROnédd@atich in 0.1% by
for culturing cynonol gus nonkey ES cells, DWVE/ F-12,

addidg 0(5ShGVK B4 Zbhespmtiod delitiohidilutebwith the/ feflived. Or Gulturing was
in the final concentration as presented belowto

cqudeped eit 87cYhantslg T raokayorHSr Fabl30cddys Ur Thepeidivih was replaced
20% knockout serum replacenent: KSR (Invitrogen Corp.

evenylday, B8 2Be &1R)werd passagabsnsitd 2t10° 2slldidish fordsefySt @V days.
M7145), 2 mM L-Q3 utam ne (SIGVA G7513), 1 mM sodium
pyr uvBeealkSliteVphéphidaje adtivitypehihei ES icalls tulepedfyc ror 30 days by
solution (SIGVA P0781). The culture nediumfor a

usimg ke flifGatentiatioh| inhibiting egentsilof (the nyeseyh invehtjois wasnduesntified by
ES cells was prepared by adding respective factors to

applEing colony tassaye n FGothe. ESraells subtad@d by4he metliddeasf desatibed above,
copncentrati on shown bel ow 10% bovine fetus serum

Ix10n wells/d genll weor seededidn )a, 962 wel dellgduituandisk (Falicgméorp. made, Cat.
Gr513), 1 x penicillin/streptonycin solution (Sigm

Negi ) USad| wated nrevicily ®dftpa 0ridd equedys gclatinfsobition to make the ES
aﬁgrci ne ESkin, G2500) was dissolved in distilled )

coflagssry meddim gm Ahigbt walli ohQ vdnef BSERQMiluted withdhe medium was

prepared 0.1% sterilized aqueous gelatin solution was )
addad;éqieqch welk te malse Qe uity/mLe and gulturingtvas eardied pat at 37 C in

JLhen left stand at 37 t for 30 mnutes or longer. The
S% ddvirsub@pnion?t dayut i te medium wigs vemovethby swaking fiogy individual

el[rbryé)ni c primary culture cell (OI nvi trogen Corp. nade,
wells, and the cells were"washed once with 100 uL of phosphate buffered saline (PBS),
and then, 100 uL of p-NPP was added to each well to left stand at room temperature for
10 min. 12.5 pL of a 8 M sodium hydroxide aqueous solution was added to each well to
stop the reaction. The absorbance at 405 nm (0.D.405) and absorbance at 690 nm
(0.D.690) of the solution were measured by using the spectrophotometer (Molecular
Devices Corp. made, type: SPECTRA MAXI190), and the value calculated from
0.D.405-0.D.690 was determined as the alkaline phosphatase activity, Fig. 13 shows
the result of the quantification of the alkaline phosphatase of the ES cells subcultured for
30 days by adding the compound B. Fig. 14 shows the result of the quantification of the

alkaline phosphatase of the ES cells subcultured in the medium without serum for 7 days
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YE9284400) treated with mtonycin C (Kyouwa Hakkou
Corp. made) was seeded and cultured by using the
culture nmedium for the feeder cell as described above
at 37 tin 5%CQ2 incubator (Tabai Espec Corp. nade)
for 5 hours or |onger. The cynonol gus nonkey ES cells

by bdapahSeomplend K K nade) was seeded on nouse
enbryonic primary culture cell, and cultured and

prol i fiae ESdelld shbdultutdd By WML e SdifferaaitidS iftibiting agents of the
culture nmediumat 37 t in 5% CO2 incubator for 3

pERESt ifivantiBhe Phe atompoidsC PGl FUSnoRAYkdY s@iﬁ@lnkl the alkaline
The cynonol gus nonkey ES cells cul tured by the nethod
pHesphtiadbe detivity i) corfipdrissnenidh tigy/BEnGellg waitmalq%yuﬁﬁg DMSO (0.1%).
cells as described above were washed wth PBS and, _
FrdranthisaitOs loeel thag tiRaditetatidtib inHivking dgehpof tdsesent invention
032-10534) dissolved in DVEM (Ilnvitrogen Corp. made

supfofed Giehindiffereatihteyl paitd oS thke BS eils (e pRd Reahgty riicuiting.

10 mL of a 2.5%trypsin solution (Invitrogen Corp.

made ThOS4med4ogmindfion wak cihiedloauforShe differdiriation entibiting agents A,
(I'nvitrogen Corp. nmade 10828-028), 1 nL of a 100 nM

(GaE 2ndgueay sind s alkaline phobphftasd activifB®)s waintaided dimilarly to the
and incubation was carried out at 37 Cfor 5 mnutes.
difemtnttion himhihitingrolggns Boahkdyf. ESt cehd showh uthat rteebie udifferentiation
was added, cell colonies were renoved by using a

indnlitihg agerssi mpingainte trendhdififérentiatilinsyate o€ the ES aelsf er r ed

to a 15 nL sterilized tube, and centrifuged at 1000

rpmfor about 5 mnutes by using the mcro centrifuge

(TOW SEI KO made) to prepare pellets. The supernat ant
Ewgmplerenoved, and then the cells were suspended again
in5m of the fresh ES cell culture nmediumto obtain
(Drateye efeingmwlgusmenkeyES etlls. (3) Preparation of

Matri gel -coated dish G owh Factor Reduced (GFF? BD '
Vat ri §8ithe paedivm forceulnsiog amemolgusdmonker £ oelly ApNHYF-12, 1:1
and BD Matrigel basenment nenbrane Matrix (Becton )
(FCMANDEAZ Dapens addpdnaddy, repactie, faripranin (ke dinad| cangentration as
at 2tqg 8 Cin a refrigerator overnight, and then ]
pisseerh Pelavviioy PEspates Bn gyneraelane dnenkedt ES . cath culinre impslium: 20%
was diluted 20 folds _by using cooled DVEM F12 1:1 ]
knoskgusern ;s‘?plﬂ%f‘d!&nt:dé&ﬁilnvumqn Gorgemagdey 148281028),d x nonessential

dj sh, ﬁln? _incubated at ’roomterrpe,rature for 1 hour
Li$

anfige it (KM ARSI TIdRve b b-Chéimin: (RIGMA G7513), 1 mM sodium
pyruvate (SIGMA S8636),-1 x penicillin/streptomycin solution (SIGMA P0781). The

culture medium for a mouse feeder cell used for culturing cynomolgus monkey ES cells
was prepared by adding respective factors to DMEM (Invitrogen Corp. made,
11960-044) in the final concentration shown below: 10% bovine fetus serum (Invitrogen
Corp. made), 2 mM L-glutamine (Sigma G7513), 1 x penicillin/streptomycin solution
(Sigma P0781).

Gelatin (SIGMA Corp. made, Type A: from porcine ESkin, G2500) was
dissolved in distilled water in 0.1% concentration, and 5 mL of the thus prepared 0.1%

sterilized aqueous gelatin solution was added in a 6 cm-diameter cell culture dish, and
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was washed wwth DVEM F12 1:1 to obtain a
Matri gel -coated dish. (4) ES cell differentiation

i nhibition assay 6 The cynonol gus nonkey ES cells
prepared by the nethod described in (2) preparation
of cynonol gus nonkey ES cells as descri bed above were

thitinl leftestaitl 8033 Tolfels30 yinamdsiondohde. NTHE wgueARgetathh Bdlution was
(per dish) of the cell solution were seeded on a 6

reme ctida metl €2x k08| tovsel embeyotics priemay edltpree veld UiiwirdgdnhCorp. made,
Matrigel (Becton Dickinson Japan nade). Subsequently,

YE284400) fircabeel withfmitemyéiatC (Kybwka Hdkkog Gogpninadd) was Feeded and
and a to o) of the present invention and

c@tiyed byi usitig thiei aultBreomiediim féri thh featee cdil 18 deyatbednabove at 37 Cin
di met hyl sul f oxi de (DMSO or culture nedium or their

5% €Oarincubataralebd Esped Cayp/ made)pfor Sehadns dir dbngenas The cynomolgus
added, and culturing was carried out at 37 t in 5% CQ2

monkeib b eells (Fapbel Seiyaku, e K. czade) eads serdell on moweseyenibryenic primary
4 days by the nmethod described in (2) preparation of

cgimie aeli,qund cultntedyang preléferatedhin Tiod cof dymdmabgnsemoriitey ES cell culture
final concentration of DMSO in the culture nmedi um was

mgdivey at37 dwein. 5% docubaterdfor 3idags. as descri bed above
were eval uated by the al kal i ne phosphat ase stai ning
described in Exanple 1 as described above. The result
of the al kaline phosphatase staining of the cells

QMR rensraioneof cypemolgys mankey Efasedlsaf t er the conpound B
or the conmpound f was added is presented in Fig. 15 as
a prbBoryagRolgns menkey BP cpllyi owdturesh bynipet methodhdascrbed in (1)

he total caolony, and_a photograph _of the alkaline

c W&Bﬁmlﬂ%mnh@f ES cgllg ag dgscaibed abaypwere: washed with PBS and,

3-da ltyre by adding the compound f in the absence
the. 4 fd % celitraaseorolaio OWeke Giork rades Q31 {453 disselod in DMEM

N R L (EICTAYE T
2 SRS 0T BTG SR 0 AR AR S ot e Serum
N TR —
R o VB i, B BB 7 e
m%%!%o tjﬁgmgy 5 Sl %&@%2@%&@3% Elglnéély ciﬂrt]ur(éonqggi{llns %re]ls added, cell
colonies were removed by using a small sized pipette and, then, dispersed, transferred to
é 15 mL sterilized tube, and centrifuged at 1000 rpm for about 5 minutes by using the
micro centrifuge (TOMY SEIKO made) to prepare pellets. The supernatant was
removed, and then the cells were suspended again in 5 mL of the fresh ES cell culture

medium to obtain the cynomolgus monkey ES cells.

(3) Preparation of Matrigel-coated dish
Growth Factor Reduced (GFR) BD Matrigel (Becton Dickinson Japan made,

354230, Japan) and BD Matrigel basement membrane Matrix (Becton Dickinson Japan
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subcul tured in the presence of DVSO. Mbreover, in the
presence of 6-bronoi ndirubin-3-oxinme, the effect of
the conpound f was reinforced. Fromthis, it is shown
that the differentiation inhibiting agent of the
present invention supported the wundifferentiated
nsddet 850134, Tap&ay)"ReR| MeRedankey F3CCH] h%eﬁﬂg%?ataﬁﬁeemi%ht, and then
exam nation was carried out for the conmpounds A, Cto
blendad istovily By0using @ cloledfipéthe al"Héq{/IlaﬁfgﬁP%§ RIN&tASR) folds by using
activity was maintained simlarly to the
cdblet Ay MMEMI/EY R R (Sigidal Compd nadeNDs4B, anSlA §, .adléd ¥&RE culture dish, and
shown that these differentiation inhibiting agents
ingubatedi a1 @dothempeinirt oL Ntk OThe kdlhifion SfastrBRoved and the residue
cynonol gus nonkey ES cell. Exanple 6: Method for
was ephedgith MEMOB]1 Y L] (Swblaites Matfifel-coated dish.
3,3-dinmethyl -1, 2, 3, 4-t et rahydr oi soqui nol i ni dene-1 - acet
amde M~ M / NH O H NH2 2-cyanoacetam de
(Aldrich Corp. nmade, USA) is added to benzene, and
(DR eclt ddfeechtimtibh inhibitivaiadsays sl owl y dropped to
prevent a rise of the tenperature to 10 '"C wth
sti rr The.cyfibmotgus ubbnkey EScosdlseprepared opmitice qetlical desribed in (2)
and then dinethyl benzyl carbi nol (Lancaster Corp.
prepdeatiotlkdf cysoradiges motkey ESreedls ax delschibed abowdt wedQiluted 3 to 5 folds
m nutes, the solution is left stand for cooling to
by eddingecthp enediume andhd,5 mile (pertdish) ofethe teH rsohdticnuwerei teded on a 6
poured into ice water. A water phase extracted is
cmediamater zeld cultdret dish coated previdusty suthgMatdgeb (Bédon Dickinson Japan
filtered. After drying, the precipitationis
made): y Stubk¢quendy,.f5 80 of thegliffereptiatiempthibiting bgerit{Atth & and a to o)
title compound. M5(nmlz)=217(Mr [2] Synthesis of
ob the-preseny | ingertion and) 6-bremodditithint rpking:, 4wlidhy avere 2lissolved in
isoquinaline- 1-ylidene)-acetamn de
dimethylsulfoxide (DMSO) or culfure medium, or their mixture to make 8 to 40 pg/mL

per each dish, was added, and culturing was carried out at 37 °C in 5% CO, incubator.
Subculture was carried out for every 2 to 4 days by the method described in (2)
preparation of cynomolgus monkey ES cells as described above. The final
concentration of DMSO in the culture medium was 0.1% or lower. The cultured cells
as described above were evaluated by the alkaline phosphatase staining described in
Example 1 as described above.

The result of the alkaline phosphatase staining of the cells which were cultured
for 2 days after the compound B or the compound f was added is presented in Fig. 15 as a
proportion of number of stained colony to number of the total colony, and a photograph
of the alkaline phosphatase staining at 3rd day after subculture after 3-day culture by
adding the compound f in the absence or the presence of 6-bromoindirubin-3-oxime is
shown in Fig. 16.

The cynomolgus monkey ES cells cultured with the differentiation inhibiting
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M ~ M / NH NONOAc | / NH2 p-am noacet ophenon
(Aldrich Corp., USA) is dissolved in benzene, and
hydrochl oric acid gas is passed. The obtai ned
precipitation is filtered and recrystallized wth
i sopropanol to obtain p-am noacetophenon

agard!r delcomipdand TB cartDtid RBFhpolnd N, NEAGR! PRIGAO Mvention showed a
hydrochl oride is dissolved in a 20% aqgueous et hanol

sighifichhthy, higher p ibh @CicBlchidy seddadd)Oviclo NFRAlineA tpBdsphatase, in
hydrochloric acid on an ice bath. An aqueous sodium

chthparidod a@dhum@ra:ghsmdrg@wm@nmd RS ells raatud@ twitls DMSO (0.1%).
carried out to obtain a diazonium salt sol ution. :

FartBerpiheatyhyinolgud niorkely BY ediisdubidaged finthe preéiefice bf the&ompound f
amde is dissolved in a 20% aqueous ethanol sol ution,

wasdstainad esipnidicastyyidr eompartison awitld the avltbegblgdhemonkey ES cells
tenperature is regulated to prevent to exceed 10 C and

suticeltededv eindi theonpresansal tof SOMS8G.on iMomddey. ifheahe presence of
reacti on solution changes, and a saturated aqueous

6-boatin oimd irabiat horinsg Ithe ¢ffevt of thrddathownd i waik iréinforged. THarom this, it is
obtai ned precipitation is filtered and, then,

shoaray that ahé¢ idiffetehtyationomhiiting lagent obthei presdre inivédtion supported the
conmpound. MS(n z)=363(M+1l) [3] Synthesis of

uiplifferentiated Istatd ofi tHeaympr@l g8, BonkeayeEHi el 4Tl $uykr exaPtination was
i soqui noline-I- ylidene)-acetamde 81 M M NH Ac \

cagied out furizhe comapounsa st phEnero eAndrg tho, @udphe alkglihe phosphatase
di ssol ved in benzene and

activity was maintained similarly to the differentiation inhibiting agents B and f. It was

shown that these differentiation inhibiting agents maintained the undifferentiation state

of the cynomolgus monkey ES cell.

Example 6: Method for preparing compounds
[1] Synthesis of 3,3-dimethyl-1,2,3,4-tetrahydroisoquinolinidene-1-acetamide
Me
Me
NH

(o)
H

NH;
2-cyanoacetamide (Aldrich Corp. made, USA) is added to benzene, and
concentrated sulfuric acid is slowly dropped to prevent a rise of the temperature to 10 C
with stirring, The solution is cooled to room temperature, and then
dimethylbenzylcarbinol (Lancaster Corp. made, UK) is added. After refluxed for about
30 minutes, the solution is left stand for cooling to room temperature and, then, the
reaction mixture is poured into ice water. A water phase extracted is neutralized and the

resultant precipitation is filtered. After drying, the precipitation is recrystallized by
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hydrochl oric acid gas is passed. The obtai ned
precipitation is filtered and recrystallized wth
i sopropanol to obtain p-am noacetophenon

hydr ochl ori de. The obtai ned p-am noacet ophenon
hydrochl oride is dissolved in a 20% aqueous et hano

usiak UsdpRspanblto 6BISA the tiA6 béinpoyd.addi ng concentr at ed
hydrochloric acid on an ice bath. An aqueous sodium

J\,{S(&ﬁ/k}:@gg{duu on is dropped, and urea treatnent is
carried out to obtain a diazonium salt solution.
3,3-dinethyl -1, 2, 3, 4-tetrahydroi soqui nol i ni dene-1 -acet
amde is dissolved in a 20% aqueous ethanol solution, .
[Ar8intienierft-at-aebtylysheashb 6243 3cdithetlsyl-3gtlathydidi@H-isoquinoline-
tenperature is regulated to prevent to exceed 10 'C,
1anidehdeacebmvige di azoni um salt  solution is added. The
reaction solution changes, and a saturated aqueous
sodi um_.acet ame solution is added by stirring. The

obt ai ifMetation is filtered and, then,

recry: Bd by isopropanol to obtain the title
compound S5(n z) =363(M+1) [4] Synthesis of

2- yT>p#tenyl azo) - 2- (2, 3, 3-tri net hyl - 3, 4- di hydr o-
2 qui nol fe- 1-ylidene)-acetamde. M "Me \ N,,N
A NH2 Ac '"a

2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqup-aolincreetophénmbe {A)dricha dédrani WS A)ASS ndissoBeedp in  benzene, and
Russi a) and sodi um carbonate are added to

hydrecldnric peidegas danpasaed. SPheashtiond precipitation s filteredfand recrystallized
methyl iodide is slowy dropped and refluxed. The

withf |igppsepanpt othucobthin queménbacetophanont drydevchiaride. andThe obtained
then, the solvent is renoved by reducing a pressure,

pamangagsiophenanshytireeldonidelisi dissolved ior » 28Ydegveoanethapeltsetution, and
with distilled water. Thereafter, the product is

made éoaciglic byandiling soncentratednhysizpstderic apid ¢n an deebathnd An aqueous
then, the solvent is renoved by reducing the ) . )

sqeiwm giffite sofption isqirapredandtusem ragimentis-casded ont to obtain a diazonium

salt solution.

3,3-dimethyl-1,2,3,4-tetrahydroisoquinolinidene-1-acetamide is dissolved in a
20% aqueous ethanol solution, and concentrated hydrochloric acid is added. The
temperature is regulated to prevent to exceed 10 °C and the above diazonium salt
solution is added. The reaction solution changes, and a saturated aqueous sodium
acetate solution is added with stirring. The obtained precipitation is filtered and, then,
recrystallized by isopropanol to obtain the title compound.
MS(m/z)=363(M+1)

[3] Synthesis of 2-(3-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-

ylidene)-acetamide
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product is purified by colum chromatography to obtain
the title conpound. M5(nfz)=377(M+l) [5] Synthesis of
2- (2-acetyl -3, 3-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne- |
-ylidene) -2-(4-acetyl-phenylazo)-acetam de Me cczZ
eo 1,10 NH2 Ac |

2-(4-acetyl - phnyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui i Myl i dene) -acetam de (Asinex Corp.,
Russi d_dinet hyl am nopyri di ne are dissolved in

pyri di ne n the ice bath, and acetic anhydride is

Atdded, M the reaction is stopped, the sol vent

Whe reacti on as descri bed above is poured on ice

water to ext t the reaction product by adding

di chl oronet hane. The reaction product is dried by

usi ngmadathindacetepheaonli (Kidsivh f @bgh.AMISA) | isedreol@sdl, in benzene and
then, the solvent is renoved by reducing the pressure.

h&l’drechleﬂc deid gastid passedig Theeobtsiaed putigitatidd s filtéred and recrystallized
purified by colum chromatography to obtain the title

withnisapropanbB( 1o zybtdinS (PMuhjnoabébplnonhdsidsochloride.  The obtained
(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4- di hydr o- 2Hi soq

p-la'mimbacnmphenqd hytroehlodde isodissal védin3a 2085 advidodl ethiinbl §élution and
Ac" :\\

madg it andic iy pdiding lcancentate hyairathietid wtid Jomd anliitey Hath: 2iAn aqueous
i soqui nol i ne-1-ylidene) -acetam de (Asinex Corp.,

soRlings inétyite sohitgonyis dedpred; aned wneal trébiment & curviedioutrtd obtain a diazonium
sa?ttsloil.{ti%?l.

3,3-dimethyl-1,2,3,4-tetrahydroisoquinolinidene-1-acetamide is dissolved in a
20% aqueous ethanol solution, and concentrated hydrochloric acid is added. The
temperature is regulated to prevent to exceed 10 °C, and the above diazonium salt
solution is added. The reaction solution changes, and a saturated aqueous sodium
acetate solution is added by stirring. The obtained precipitation is filtered and, then,
recrystallized by isopropanol to obtain the title compound.

MS(m/z)=363(M+1)

[4] Synthesis of 2-(4-acetyl-phenylazo)-2-(2,3,3-trimethyl-3,4-dihydro-2H-isoquinoline-

1-ylidene)-acetamide.

2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1 -ylidene)

-acetamide (Asinex Corp., Russia) and sodium carbonate are added to acetonitrile, and an
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slowly on the ice bath. An excess of thionyl chloride
is renoved fromthe m xed solvent by reducing the
pressure. The residue containing the reaction product
is purified by columm chromatography to obtain the
title conpound. MS(m z)=345(Mtl) [7] Synthesis of

abdoRigsleYdol RN BE 3yl BdiRtedisNRERY d?b;ﬂ)egidﬁﬁdfeﬂlﬁé&i SPke refluxed
d "Me NH N..N 4 COCH

ui noline-1- ylidene)-acetic acid
pAfduct s dooha &5 fdoMtdmistratddnd tlen, the solvent is removed by reducing a
- 2-(4-acetyl - phenyl azo) - 2- (3, 3-di et hyl - 3, 4- di hydr o-
prRIssiurg Othel REiduB s Hiskbivee g )didfiSloaidt ke (3 WasheGOK R distilled water.
Russia) are added to ethanol, and the mxture is
ThefehfixG theprdahctie dtied vithTdhyd Rfus WseRInDH QIS ind H1t6Ra!a8d, then, the
to room tenperature and, then, added with distilled
solet@r is fptbvedr by eedadife cthwi grbssiyedr OortiYl @dsidue 86rtdining the reaction
make the pH neutral, followed by extracting the
pfogiact is parified Gy Colushi Bhrodhiatigayiet taeybtaid e titkadrhpound.
product is dried by using anhydrous sodi um sul fate and
MS(hi/er-6d7@€1) t hen, the solvent is renmpved by reducing
the pressure. The residue containing the reaction
product is purified by colum chromatography to obtain
the title 84 conmpound. M5(nm z)=364(M) [8]
[Byynhesisof @F(2-acetyl-3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)
(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4- di hydr o- 2Hi soq
-A{4radetyleplienylakzo Haoetgmideet i ¢ acid ethyl ester M ~ Me
NH / ~~ N.NI

2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)
-acetamide (Asinex Corp., Russia) and dimethylaminopyridine are dissolved in pyridine
on the ice bath, and acetic anhydride is added. After the reaction is stopped, the solvent
after the reaction as described above is poured on ice water to extract the reaction
product 'by adding dichloromethane. The reaﬁtion product is dried by uéing anhydrous
sodium sulfate and filtered and, then, the solvent is removed by reducing the pressure.
The residue containing the reaction product is purified by column chromatography to
obtain the title compound.

MS(m/z)=405(M+1)

[6] Synthesis of (4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- -

ylidene)-acetonitrile

83



COOEt Ac' v v
(4-acetyl - phenyl azo) - (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soq
uinoline-l-ylidene)-acet is acid is suspended on
et hanol, and the mixture is stirred. Thionyl chloride
is dropped slowy in the solution with cooling and,
then, stirredmmt roomtenperature. The solvent is

gd By rycdMei ng the pressure and the residue is
washed weth mater. The reaction product is dried with
anhydrous fodium sulfate and filtered and, then, the

solraptNi,s ggroved by reducing the pressure. The
containing the reaction product is purified
APy Ol um chromat ography to obtain the title conmpound.
MB(m z) =392( Mt1l) [9] Synthesis of
2- (4-acetyl - phenyl azo) - 2- ( 3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui noline-I- ylidene)-Nnethyl-acetamde Mo M NH
O \ N(Natetpbphenyldd§-283 ,3-dinssteyly3, 4 @ileyird-22Djsofuindline- 1-ylidene)
-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne- 1-yl i dene) - acet
-acstasidel (Asimex yCapl, rRysstdfBthi¢yd vaietde ehé meFhareomixed and stirred
USA) and triethylam ne are dissolved in DM, and a
sldiwbhloor theeich drath. s cAnitéxoessobf HBdhy1( ddvrde dsl réhovde tom the mixed
Corp., USA) is added thereto. The m xture is then
sadventrbxd reducingrthe gpssuret ur'Ehe Tesiduaricehiairing sheashetbn product is
with a saturated aqueous sodi um chloride solution and
putifisyd bocndvms chswmuatagnaplryl togletaincthe tide zbmpsohdit i on. The
reaction product is dried with anhydrous sodium
MS(mfard4¥Mit1i | tered and, then, the solvent is renoved
by reducing the pressure. The residue containing the
reaction product is purified by columm chromat ography

{o
[7] Synthesis of (4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-
ylidene)-acetic acid
Me

Me
NH

|

N,
/@’ *N” “cooH
Ac

Potassium hydroxide and 2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3 ,A4-dihydro-
2H-isoquinoline-1-ylidene)-acetamide (Asinex Corp., Russia) are added to ethanol, and
the mixture is refluxed under heating. The refluxed product is cooled to room
temperature and, then, added with distilled water, and further added with hydrochloric
acid to make the pH neutral, followed by extracting the reaction product with
diethylether. The reaction product is dried by using anhydrous sodium sulfate and
filtered and, then, the solvent is removed by reducing the pressure. The residue

containing the reaction product is purified by column chromatography to obtain the title
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obtain the title conpound. M5(m z)=377(Mt1l) [10]
Synt hesi s of
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui noline -1-ylidene)-N, N-di nethyl -acetanm de M
M NHNNO N Ac/ 1~
céipeand. y| - phenyl azo) - (3, 3-di net hyl - 3, 4- di hydr o- 2Hi soq
ui noline-l-ylidene)-acet is acid, dinethylamne, HOBt
MSevVarssd4NCheniTech Corp., USA) and triethylamne are
di ssol ved in DMF, a dichl oronet hane sol uti on of
HBTU( Advanced Chenifech Corp., USA) is added, and then
the mxture is stirred at roomtenperature. The
[8 tSynthedisaf(4-abttghplchybaroy-€3 B-dimetkig s e dibvyBifo-2H-isoquinoline-1-
sat urat ed aqueous sodi um chloride solution and a 5%
ylidmepasetbadidiethpyebtergen car bonat e sol ution. The
reaction product is dried with anhydrous sodi um
sulfate and filtered and, then, the solvent is renoved
by reducing the pressure. The residue containing the
reacti o prodset is purified by columm chromat ography
Mg tl e compound. 86 MS(ntz)=391(Ml)

|- phenyl azo) - 2- (3, 3- di net hyl - 3, 4- di hydr o- 2H
cooet- vyl i dene) - N- phenyl - acetam de. Me Me

2-(4-a
: . K
LNl OAc | / HN\
Ac

(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acet
ic acid is suspended on ethanol, and the mixture is stirred. Thionyl chloride is dropped
slowly in the solution with cooling and, then, stirred at room temperature. The solvent
is removed by reducing the pressure and the residue is washed with water. The reaction
product is dried with anhydrous sodium sulfate and filtered and, then, the solvent is
removed by reducing the pressure. The residue containing the reaction product is
purified by columnn chromatography to obtain the title compound.

MS(m/z)=392(M+1) |

[9] Synthesis of 2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-
ylidene)-N-methyl-acetamide
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(4-acetyl - phenyl azo) - (3, 3-di et hyl - 3, 4-di hydr o- 2Hi soq
uinoline- |-ylidene)-acet 1is acid, phenylam ne, HOBt
(Advanced Chenifech Corp., USA) and triethylanm ne are
di ssol ved in DMF, a dichl oronet hane sol uti on of
HBTU( Advanced Chenifech Corp., USA) is added, and then
t he ni4hestl-pieen§laz6)-3-AiméBORB YediBRPdr8 L 2H Psoqhiiline- 1 -ylidene)-acet
stirred and m xed solvent is washed with the
ics adid) micettylfainep HOBOMU dianedd ChefTestd Ddtp. OUSANCard &féthylamine are
aqueous sodi um hydrogen carbonate sol ution. The
disssletd an PMRIueY 4 lichlbehethdnd sonMivtd 0O USBTUA{AdRanced ChemTech
sulfate and filtered and, then, the solvent is renoved
Coyp.s 8801 ip addde thepstes SThe mithige e thefl Utirea it abinn@mipbfture. The
reaction product is purified by colum chromatography
rrng/tumﬁisamshtzdfi] avith 4 bsturatbagurdus Mliamzohtekd® ddtdton ddPh 5% aqueous
nthesis o
s@lifd- Imalrogdn pirboydta zsolutibn( 3 Thedieaetidty produdt 3s 4rieétwahanhydrous
dro- isoquinoline- |-yl)-acetanide. M NH\ N NO Ac
soflium Neifa®7ardnfiltered tand g thienatheosybieat és removed by reducing the pressure.
2- (4-acetyl - phenyl azo) - 2- (3, 3-di et hyl - 3, 4-di hydro
The residuzgcomtainingethe- rehetitenpiodactetsapartféed B icohmn:Cohfmmatography to
Russia) is dissolved in acetonitrile, and the
olghinghe étle gomgound.i s added with xyl ene in which
triphenyl tin hydride (Aldrich, Corp., USA) is
M$(eén=3€UM+ld the mixture is refluxed. The refl uxed
product is cooled to roomtenperature and an
insoluble matter is separated by filtration. The
solvent is renoved fromthe filtrate by reducing the
(191 Exathesis ofi Ard4agety ttpberybarnodi2r(3rdydinmeshylehd dilygrdro @b isoquinoline
is, purified by colum chromatography to obtain the
-lrylideae - Hiulimathyhvegatgmide365( M)  Exanple 7 (1) ES
cell differentiation inhibition assay 7 D3ES cells
ng the nethod described in (2)
use

(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acet
ic acid, dimethylamine, HOBt (Advanced ChemTech Corp., USA) and triethylamine are
dissolved in DMF, a dichloromethaﬁe solution of HBTU(Advanced ChemTech Corp.,
USA) is added, and then the mixture is stirred at room temperature. The stirred and
blended solvent is washed with a saturated aqueocus sodium chloride solution and a 5%
aqueous sodium hydrogen carbonate solution. The reaction product is dried with
anhydrous sodium sulfate and filtered and, then, the solvent is removed by reducing the
pressure.  The residue containing the reaction product is purified by column

chromatography to obtain the title compound.
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ES cell of Exanple 1 was washed twice with PBS, and
then a 0.25% trypsin solution (Invitrogen Corp. nade)
was added and incubated at 37 t for 5 mnutes to
remove the colony of the undifferentiated D3ES cells
fromthe feeder. The 5 nL-ES cell culture nmedi um was
MA8det)=1%91éMzdl)| col oni es were di spersed by using a
pipette with a small dianmeter and transferred to a 15
m.-sterilized tube, and centrifuged at 800 rpm for
about 5 mnutes by using the table centrifuge (TOW
($8 Syatkesis 9f 2-(4-aedt gl - plednly iz6)-2 TR S -disiefie s34 -diHydv@ S H-isoquinoline
di scarded, cells were suspended again in a 5 nL fresh
-ESlidehd)-N+phenyleacetansileem and seeded on a 10 cm di anet er
dish for cell culture, which had been previously
coated with a gk 1% gel ati n aqueous sol ution, and

i ncubgfedyat Y3MeC for 20 mnutes. After 20 m nutes,
the c gke _Nadi um containing floating cells was
collected Hy using a pipette, transferred to a 15

- N&ﬁ 2agzPube, centrifuged at 1000 rpm for about
Séli:§ﬁtes by using the table centrifuge to nake the
ApEl MEts. Then, supernatant was renoved fol |l owed
by suspendi ng ninab5n-ES cell assay nmedi um
3x102 to 1x103 Tells/well were seeded on a 24-wel |
.cell culture dish (Falcon Corp. nade, Cat. No. 88
3047, USA), which had been coated previously with a

0. 1% aqueous gelatin solution, to make the ES cel

assay (dreeftyinphenygo)-(3.3-dimethyl-8 @-djhydo- 2 Hdsaguinsdinadsylidene)-acet
.Q to (r) whi ch were prepared by the nethod
icjagis phAyaminEx B ol Aivanr G Ghomdbein Corp USA) and trithylamine are
di net hyl sul f oxi de (DMSO) or water, or their mxture to

disgplaedyin DMFae dghlpromethans,solution jof HBTUfAdroced £hemTech Corp.,
q%%ge'd;ﬂd@?éj cu turi&gg was carried out at 37 Cin 5%CO2
us > 31k then $he anixtmge 15 stiged abseemtempegiires Bsstirred and
I, h l.t di 0. 1% I o trol
el e B O e o U 12 S0 o 5%

S B Bl Hhonds st S SR i v

SR ok 5 S D R s et rcosin e

rRH e e 23 O, T RSRRE 55 SRl ot
| d I, f i ndi vi dual [ f the ES

AR S e TR 22 |5 et "B

MS(m/z)=439(M-+1)

[12] Synthesis of 2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-1,2,3,4-tetrahydro-
isoquinoline-1-yl)-acetamide.
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differentiation inhibitor assay" as descri bed above,
and the cells were washed once with 0.5 nL of
phosphat e buffered saline (PBS) and, then, 0.5 nL of a
cell-fixing solution (25 nL citric acid solution
(SIGVA Corp. nmade, Cat. No. 91-5), 65 nL acetone and 8
nmL.  37% f or mal dehyde) was added to each well, and the
cells were left stand at room tenperature for 30
seconlsa nitidgeh hithddphsr@| 2i(I-A8etyBphérBIRrG -8insdth193,4-dihydro
and 0.5 nEwgof declibggm zegl(wat et\?ag/as addg-g (?f I ndi vjlﬂdua d
-Ailidoguirivdine-af $lideha)Rscetimide gAsIneRTVEA] Russid)ds dis¢blved in acetonitrile,
seconds. The deioni zed water was renoved by sucking
ahthe étheined Gradudt isoddded with k&lendan pASH haplRag] Ghaiydiide (Aldrich,
solution (1 nL sodiumnitrite solution, 1 nL Fast Red
Cvim) B8 A) B disdolveslphnd themixdurstis répRédol THSeBuxéd ffldusts cooled to
solution and 45 nL distilled water) was added to each
rova [terapetatued tand temnthsalubleopitee ip e¢mikated Wyofiltidtionl NdheSsolvent is
foll owed by renoval of the staining solution by
resundet fopm shedfilmshbyn ednamgahe preasurout Thawdsidh2. ontdining the reaction
dei oni zed water. Staining i nages were conpared anong
proidectiSpusfitd by solutechregatoigvaphy ao bbtain theltitlercechpoant he
absence of ESGRO, the ES cells as the positive 89
MS&gmiz)sB6IM+t)red in the presence of ESGRO (1000
units/mL), and the ES cells cultured in the presence
of the conmpound (r) (4g/nmL) of the present invention
(refer to Fig. 19). The ES cells cultured in the
Examplerice of the compound (r) was, in conparison with
the ES cells cultured in the absence of ESGRO, were
(13 £&i oellliSergntistiorpinbibjtiorpassayi@nsel y, showi ng that the
ES cells have a high al kaline phosphatase activity.
Mor edWEES celie cultisag bynesing thehethod slestribedviar(@) enltating the mouse
allowed the cells to formthe undifferentiated colony
E ggl|oftExample 1owag masled wdre svithyPBSy and then: 1 8. %sﬁ”/e%r@e@ solution
of ESGRO bei ng t he p03| tive control. Eromthis
(pdgeen Corp Banadded andeingylatehet Ihve nfqréﬂnmutes to remove the
uppo ted rongly proliferation of the ES cells i
¢ ‘Pféf phth ?ﬂep‘a%té@l D3ES eclls Fomhie dederof Thaé mL-ES cell culture
ounds t and Oto (r), simlar stainin
vay aaé rfﬁ@ & lc"é%@n%? wierfe dispriseq iy wsing a pipetie With a small

| NDUSTR| PPL CABI Y Acgording to the
dipmeten, ?JP% % @ﬁrs tegy fzadbe, and; %B“@ﬁﬁ?‘i%‘nﬁo@ rpm for about

S8 5 b T B B, S it

supematant was discarded, cells were suspended again in a 5 mL fresh ES cell culture
medium and seeded on a 10 cm-diameter dish for cell culture, which had been previously
coated with a 0.1% gelatin aqueous solution, and incubated at 37 C for 20 minutes.
After 20 minutes, the culture medium containing floating cells was collected by using a
pipette, transferred to a 15 mL-sterilized tube, centrifuged at 1000 rpm for about 5
minutes by using the table centrifuge to make the pellets. Then, the supernatant was
removed followed by suspending again in a 5 mL-ES cell assay medium. 3x107 to

1x10° cells/well were seeded on a 24-well cell culture dish {Falcon Corp. made, Cat. No.
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period or endlessly in a |large quantity. The

differentiation inhibiting agent, the culture nethod
by using the same, and the culture liquid, which are
provi ded by the present invention, can be applied to
produce the stemcell, preferably the enbryonic stem

3047,|USAY, whkick @hd beenlteedprevinrslyl @ith @gd. 1% aqueous gelatin solution, to
transplantation. In addition to many benefits provided

nhike the ESaellngsat madived in 5¢0 gpLArablly SheLesfithy esinpoaidn(D to 0,
cell, the differentiation inhibiting agent and the

whidht uweremgirbededy bysiting inbthodardescritfeidc lin aBxampley i 6ledlissolved in
by the present invention, can be applied to produce

dirhethglsbifyxide (DMSON arewhteh awithgr nigturevtar make gt toct0 pg/mi per each
nodi fications. The application includes, for exanple,

wattly et BRGRE wag addedbarsecultmrihgl was @lrd¢douttas 38 M s 8%eCO; incubator
and devel oping a tissue specified to transplantation

fdrct ddyseaflThadinal camastratoondifIakiS€) intheveukure madiwmtwas 0.1% or lower.
restricted to them As described above, the

Irda coriremivelhtandn DMSObivas adged ge ntakenll finaltdoecdritegiohiof 0.1%. The
conmpounds of the present invention can proliferate the

stsuaswmec of |the rcomppund dil) fier presérteddn Big. st/at endaril strectures of the
the result, cells and tissues cultured can be

compéundsb@) toSBd afepreseatasioBigi a  nmedical field. In

addi tion, the conpound can be applied to a

pharmaceutical conposition. The contents of Japanese

Pat ent Application dated June 27, 2003 (Application

(Nt kalpgophosplydaw)stainmgJapanese Patent Application

dat ed_ Oct ober 14, 2003, (Application No. 2003- 35387Ol)d'

whi chThe E3 rellpawers sirinedebyrysing tap alkaling phpsphatase kit (SIGMA
present application, are all _incorporated herein by .

Diagneptig, Cormanadgy £rat. bp- 86)di Jbegaedinmowas pengyedsky, sucking from
speai fication. 91 CLAIMS 1. A stem cell

indivigal eveilaof ghe i Bhiasile i swfueege by thei eethed dsspdeed in they “ES cell
dj%q%ct:%grrl g\éﬁgl%grf@sygcﬁ’?@? egggée?{az;b%%g,n atmeddthg%e IQ %re];g \rwqa]éjlle% once with
0.5 mL of phosphate buffered saline (PBS) and, then, (.5 mL of a cell-fixing solution (25
mlL citric acid solution (SIGMA Corp. made, Cat. No. 91-5), 65 mL acetone and 8§ mL
37% formaldehyde) was added to each well, and the cells were left stand at room
temperature for 30 seconds. The fixing solution was removed by sucking, and 0.5 mL
of deionized water was added to individual wells and left stand at room temperature for
45 seconds. The deionized water was removed by sucking and, then, 0.5 mL of an
alkaline phosphatase staining solution (1 mL sodium nitrite solution, 1 mi Fast Red
Violet LB salt solution, 1 mL naphthol AS-BI alkaline solution and 45 mL distilled
water) was added to each well and left stand at room temperature for 15 minutes
followed by removal of the staining solution by sucking, and washing was carried out
with 0.5 mL of deionized water. Staining images were compared among the ES cells as

the negative control cultured in the absence of ESGRO, the ES cells as the positive
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R4 wherein, R, R2, R3 and R nmaybe the sane or
different, each representing an el ectron- w thdraw ng
group, an el ectron-donating group or a hydrogen atom
ring A represents 5- to 8- nmenber ring containing at
| east 1 hetero atomin the ring; X represents an
cahtiyll ctilteregh inhe pfesemdei of ESGROI (¢ 000 GRiey/mdf), dhdnéhé ESCudls Rultured in
ranges fromO to 10; the al kyl ene group having the
tlat presence witihe compOuric 1 egipiBL pof thegpresdnd itkentivg (Rfer to Fig. 19).
nore et hyl ene groups constituting the alkylene group
Tira\ESheelIsequlmesidintie péesencegsfop cotipdhnd @Nwdis, i@rcdiharison with the
and/or -CONH group, and further the group nmay have a
ESocdblsecubimnet! botidi sigsehee bHESGRQ, Aeret ftainall kydreficantlyonipre densely,
has 1 or nore electron-w thdraw ng groups,
skdveiog rthat denBSi cedls dravees high hikdling phosthatse astigity. Moreover, the
substituent; G represents an aromatic group which may
chrapeurahn of thec present vinvérdioavdlsug alower the aells to form the undifferentiated
el ectron-donating group or a hydrogen atom the ring A
colayy hawed td that ofithedE S ballstaudtnredvintthel paeaénng of RIGR @ beingrthe positive
an el ectron-donating group as a substituent other than
cenirol XGrrage dhis. result, Tthe cormpouné |df e frireseshineniiom supported strongly
i nhi biting agent according to claim1l, wherein the
prolifgration 'DgthagES cadls i theewriskffenentiated stateai ni ng at | east 1
hetero atom sel ected froma group_consi sting of a
ni t r oetheacasm ofaﬂleo&qrgmmds@ tn@aamd)@uto 89 osimilan staining was
the ring. 3. The stemcell differentiation inhibiting
obsgeved asda thavasg of thewompound @herein the ring A is a
5- or 6-nmenber ring containing 1 nitrogen atomin the
ring. 4. The stemcell differentiation inhibiting
II{}Jllﬂent according to any of clains 1 to 3, 92 wherein

ESIRHLARPL, LiE¥r esented by X includes 1 or nore

groups and/or atonms selected fromthe group )

consi 46¢a5gingfto S BersAt ingregtipn, the sigayselly perfprabhitths ierixyonic stem
o3 SRl e Rl o oo
D g o A R BN e ctn
Y B Ons e i T e 5 ool b e prse
inﬁrgr{tﬂ)unl, %a.rg gg a:alpprﬁ%dlg er<?duZ:e the stem cell, preferably the embryonic stem cell, as
a cell source of uses for cell transplantation. In addition to many benefits provided by
using the stem cell, preferably the embryonic stem cell, the differentiation inhibiting
agent and the culture method by using the same, which are provided by the present
invention, can be applied to produce the embryonic stem cell having 1 or more genetic
modifications. The application includes, for example, developing a cell-based model
related to a disease and developing a tissue specified to transplantation for treating a
genetic disease, however, is not restricted to them.,

As described above, the differentiation inhibiting agent and/or the bicyclic

compounds of the present invention can proliferate the stem cell in the undifferentiated
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R2 Re (2) R3 NR5 R4 X -Gwherein Rl, R2, R3, R4, X

and G are the sane as those defined in claim1, and

R5, R6, R7, R8 and RO may be the sanme or different,

each representing an el ectron-w t hdraw ng group, an

el ectron-donating group or a hydrogen atom 6. The

s@iteald; @5 khedtebhle @IS bl tidsues RRithiel| Al RGIEfer b Al 138 regeneration
to claiml, wherein the |ow nolecular weight” conpoun

medical CRETBOUIMEL RE@HtIRRE ﬁh@dccﬂﬁv\%&ﬁﬂ_ fad My %afﬁuﬁbd 81 aRpharmaceutical
RZR5 (3) | RBN R4 G X wherein R, , R3, R4, "X
camfoddias.e the same as those defined in claim1; R5 and

R6 may be the same or different, each representing an

el ectThencontdnisls Blaphtese Pateht A@?_li@]ti@ﬁ daRA JAANZT, 2003 (Application No.
group or a hydrogen atom 7. The stem cell

2003185398 and UgnaneRPhedti AgplRGESH da6d Dctdbeg 1402003 Application No.
wherein the I ow nolecular weight conmpound is a

2003vpIBRT0), verclesenhebasiyoftthe pfiotiydldmed by tBSpledenRipiRation, are all
R8 R7 R R3 R5 R4 (4)

incorporated herein by reference as a part of the disclosure of the present specification.
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R1I0 N R73 R17 NI Rl12 wherein R, R2, R3, R4, R5, Re,
R7, R8 and RO are the sane as those defined in claim
5; R1I0, R', R12 and R13 nay be the sane or different,
each representing an el ectron-w thdrawi ng group, an
el ectron-donati ng group okgggﬁﬁgrogen atom the double
one-side broken line rep a single bond or a
doubl e bond; when the doubl e one-side broken line
represents a double bond, a wavy portion represents
the presence of a geonetric isoner; arrangenent of
1. t haseeng e€lhdiffetehtingomihibiting Mgt shirbicehlpyiséseslow mbkdular weight
but may be any of an E isonmer or a Z isomer each
comlbdiﬁ_ﬁl?_@lﬁ_@&%éd}by e fdhifstigm cel | differentiation
I nhibiting agent according to claim7, wherein R, R2,
R3p1 R4, R5, R6, R7, R8, R9, RIO, RI1 R12 and R13 are
h i ndependently groups or atons selected fromthe
. onsigting of an al kyl group, an acyl group, an
Jy, 9Y.0 p,uz nitro group, a hydroxycarbonyl group,
) [ , an al koxycar bonyl group, an
R arbonyl group, a hal ogen atom and a hydrogen
fn 9. The stemcell differentiation inhibiting
agent according to claim5, wherein the |ow nolecul ar

whergBil, @"RT RATAY RA ni@r R RO 5RO FRRAE $8EH RFrda¥ntindtn electron-
formul'a’(5): 94 RL RO R8 R/ R2 Rs R3 N-1 44R 5 |

WithMl?g gljall}l::, aﬁjelﬁll%n-donatmg group or a hydrogen atom; ring A represents 5- to 8-

member ring containing at least 1 hetero atom in the ring; X represents an alkylene group of
which atomic number of a main chain ranges from 0 to 10; the alkylene group having the
atomic number of 0 represents a single bond; one or more ethylene groups constituting the
alkylene group may be replaced by -C=C- group, and/or -N=N- group, and/or -CONH- group,
and further the group may have a double bond bonding to the ring A; the alkylene group has 1
or more electron-withdrawing groups, electron-donating groups or hydrogen atoms as a
substituent; G represents an aromatic group which may have an electron-withdrawing group,
an electron-donating group or a hydrogen atom; the ring A may have 1 or more electron-
withdrawing group and/or an electron-donating group as a substituent other than an -XG
group.

2. The stem cell differentiation inhibiting agent according to claim 1, wherein the ring A
is a 5- or 6-member ring containing at least 1 hetero atom selected from a group consisting of
a nitrogen atom, an oxygen atom and a sulfur atom, in the ring.

3.  The stem cell differentiation inhibiting agent according to claim 1, wherein the ring A
is a 5- or 6-member ring containing 1 nitrogen atom in the ring.

4. The stem cell differentiation inhibiting agent according to any of claims 1 to 3,
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11 wherein R, R2, R3, R R5, R6, R7, R8 and RO are
the sane as those defined in claim5; RlL, Rll1 and R12
may be the sane or different, each representing an

el ectron-w t hdrawi ng group, an electron-donating

ro r.a hydrogen ato Q. .The stem cel |
wheiriiB 2 i he b e aite] hy XABUHES L iR BIOwRS oKL phogus selected
wherein R, R2, R3, R4, R5, R6, R7, R8, RO R10O Ru and
frompthe gepup cengistingrfapeaiicd mroup, ar ac group, an alikexy stoupt @aitro group, a
from the group consisting of an al kyl group, an acyl
hydrgxywarhonghgrehp,anyallgexycarboaylgrdup ag hoinncarbonyl group, a nitrile group
hydr oxycar bonyl group, a nitrile group, an

and FhHOFHCAGMAR Y suBdtREght, an am nocar bonyl group, a
hal ogen atom and a hydrogen atom 11. The stem cell

di ti.atid i nhi bi.1d-0g. i ClAlJn:
5. ndPERER Gl feh ol s i A5k RERGIE R R1a 15 Wi e low
conpound represented by the formyl e ABR. 7. RO6
molcRSlab RErEGH FTRPSuDS & pambet repaiedey Befomide e as
tho§e defined in claim6; R7, R8 and RO nay be the
saffe &f Rﬁf;erent, each representing an
& thdrawi ng group, an el ectron- donating
Y or Ye—Rydrogen atom 12. The stem cell
drenty ati h i nhi biting agent according to claim
wherei MRR , R2, 95 R4, R5, R6, R7, R8 and RO are
th i gdependently groups or atons selected fromthe
group “cCemsisting of an al kyl group, an al koxy group,
a hydroxyl group, a nitro group, a nitrile group, an
wher@zSR ORY, RY, WEX 280 PR ¥R dthod'RtRed A @¥8d 1,%nd R®, R R7, R®
al kyl'am noal kyl group which may contain an oxygen
ial kyl am I . LAl o) Is
and B 0% 68 uf¢ oo ARG e Sl bR SRMBRNIAY broup. an
aryl am.novi nyl gro and a hydrogen atom 13. The stem
elecr@é‘%'/‘%")n&?‘% tqrgthyaﬁ)&eﬂﬁ?og?'ti ng agent according to
claim7, wherein Rl, R2, R3, R4, R8, RO and R10 are
6. hythoygen call gifferemintion izhibijine ggemr ageasdingdo cleigarl, whgrein the low
group or a lower alkyl group; R6 and R7 are | ower
moleabley veghocgmpainddi a vempeurtdrepeasmtedby theffbmmdai(3): R11 i s
a hydrogen atom a hal ogen atom a nitro group or a
| wrer a&d(oxy group; R12 is a hydrogen

R2
N_rt 3
R3 N\
R4 G/X

wherein R', R%, R}, R*, X and G are the same as those defined in claim 1; R® and R® may be
the same or different, each representing an electron-withdrawing group, an electron-donating
group or a hydrogen atom.

7. The stem cell differentiation inhibiting agent according to claim 5, wherein the low

molecular weight compound is a compound represented by the formula (4):
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atom a lower alkyl group, a |lower acyl group or a
| ower al koxy group; and R13 is a hydroxycarbonyl
group, a nitrile group, an am nocarbonyl group or a
| ower al koxycarbonyl group. 14. The stem cel
diffﬁ‘en_iq;ion i nhibiting agent according to claim?9,
wher ¢i nRRIR" B2 R3, R4, R8 and RO are hydrogen atons;
LS E: ' n atom a lower acyl group or a |ower
and R7 are | ower al kyl groups which
gane or different; R10 is a hydrogen atom
owef aIR?I group; R1' is a hydrogen atom a
gen dtom a Mtro group, a |ower al koxy group or
RIXycar bonyl group; and R12 is a hydrogen
g1 atom L | ower al kyl group, a lower acyl group or a
%~al koxy group. 15. The stemcell differentiation

& e hydrogen atons; R3 is a hydroxyl group or an
acetoxy group; R4 is an acetoxy alkyl group, a cyclic
al kyl am noal kyl group which nmay contain an oxygen
atom a dial kyl am noal kyl group, a
DXy a)h, Ky4ans n@abkyds Qr. . RB.| &, plo
wheBRORER IR FTR K AR B e T U5 BUEC R in RS R
n ainitrgsgroup;. R7, RS d RO y be the sa or . .
R, i Fod R Thay B8 b 4152 TP iy 56 oG eniip g 9 Clie sy ithdrawing
| ower al koxy group or a hydrogen atom 16. A conpound
group.casrdessionedpnpiing guoup or mlydrogey) atopy, the duable eneesidebrokggline
RZRL RO RBRIT RS R3NR5 RPT0 R4 NR13 (9) R11 N
repre®éits A singhy wind drh,doRBle Hedd awhlerRhedyulile ohéeide diwkenrline represents a
di fferent, each representing a hydrogen atom a | ower

doub® Bofld, 8%RANP ipoﬁid%&@ﬁ@%%lts e QHRencd JrARbmRricA¥YmEr; aHBngment of
a hal ogen atom R5 is a hydrogen atom a |ower acyl

ﬂles%fe%eﬁfég?{ is@rﬂa@"i@ Botaép%é’ihllﬂfegffﬁ'tedR@uﬂﬁ% ﬁ%mﬁ?@éfr agleE iddher ora z

erent, each repr esent | gen atom

. a lower al kyl group or a |ower alkyl grou
isomer eac 1ndepen(¥ent19. P yi g P

8. The stem cell differentiation inhibiting agent according to claim 7, wherein Rl, Rz, R3,
R4, R’ , RG, RT, Rs, Rg, Rm, R”, R'? and R"? are each independently groups or atoms selected
from the group consisting of an alkyl group, an acyl group, an alkoxy group, a nitro group, a
hydroxycarbonyl group, a nitrile group, an alkoxycarbonyl group, an aminocarbonyl group, a
halogen atom and a hydrogen atom.

9.  The stem cell differentiation inhibiting agent according to claim 5, wherein the low

molecular weight compound is a compound represented by the formula (5):
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which may forma ring structure; R8 and RO are
hydr ogen atons; R10, R1l' and R 2 nay be the sane or
di fferent, each representing a hydrogen atom a
hal ogen atom a nitro group, a |lower alkyl group, a
| ower gcy& group or a |ower al koxy group; R13

3 enRs_a hydroxycarbonyl group; a | ower
xoxy»:roinxl group, a secondary am nocar bonyl group
ertyan am nocar bonyl group; the wavy |ined

arr&%genent of these geonetric isoners is not
y rgstricted, but may be any of the E isoner
Fsoner ea i ndependently. 17. The conpound

represe the formula (9), or a salt thereof. Rl

RO R8 R R3 N RWRIOR NR13 (9) R17 NI R12

97 wherein , R3 and R4 may be the sane or

di f f er eghg-—€ zesenting a hydrogen atom a | ower

al kyl group, @i hydroxyl group, a |lower alkoxy group or

a hal ogen ato R5 is a hydrogen atom a |ower acyl

grou r l,ower .al kyl, group; R6 and R7 may be the_ .

wheginR -8 RIR'T R Bﬁﬁmdrl?g’ crethesama gs thoss definrdrin glaim5: R,

q @ Io]\zlver al kyl group or a lower alkyl group which may
R andRri may ba ghestameoiruliBereRgeahdeproscating ay dleogem-wathdrawing group,
R10 and R12 are a hydrogen atom a hal ogen atom a
an elBéthdrPd§HabiHP group dPWeydeddel latogi.oup, a | ower acyl group
or a |lower alkoxy group; R11 is a |ower acyl group;

10. gllghé &Q&Q%ﬁ%ﬁex@nﬁ‘é&h%ﬂiﬁ%g%@é‘ﬂt agécgcﬁﬂr 18 cla®W® wherein R', R?, R,

oxycar bonyl group or an nocar bonyl group; the
4 y 47 ged,paid Len represents.the presence of th
R, RICKY ) RO R R a8 R kPR Ra P b selected rom
i soners, i.s not sgecially restricted, but may be any
the ggpun gomsisting ghast alkyl Erﬂ‘é’»zniaﬁﬂr%’ulé&eﬁn‘ioﬁbjéﬁ@}?@lél’i‘ftfci/.gm“l’= a
18. The conpound represented by the formula (9), or a
hydrexycarbongt grofip, a nitrile group, an alkoxycarbonyl group, an aminocarbonyl group, a
halogen atom and a hydrogen atom.

11.  The stem cell differentiation inhibiting agent according to claim 6, wherein the low

molecular weight compound is a compound represented by the formula (6):

R RS
RZ
N g (6)
R? N R7
R4
RB
RS

wherein R', R%, R?, R*, R® and R® are the same as those defined in claim 6; R, R®and R’ may
be the same or different, each representing an electron-withdrawing group, an electron-
donating group or a hydrogen atom.

12.  The stem cell differentiation inhibiting agent according to claim 11, wherein R', R,
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RLRORBRRI RZR6 R3N' RS RANRI3 (9) RORR |

Nl R12 / wherein R1, R2, R3 and R4 nay be the sane or
di fferent, each representing a hydrogen atom a | ower
al kyl group, a hydroxyl group, a |ower al koxy group or

R, 18, OIS RABE o bl Bt ) S Epb A s

each representing a hydrogen atom _a | ower al kyl "
consisting pf &t alky| grruEp. & alkaxyogrewn, aldexyhElPuPoR Hitkp $IOHR, a nitrile group,

structure; R8 and RO are hydrogen atons; Rt0, R' and .
an adRlicX yrgngurh en ahetoxnatisylogroup, faf ayc e alky aang hoalkyd reseumwhicl) nzay contain

hydrogen atom a hal ogen atom a nitro group, a | ower

an 0:8)glel htodt, aUlalk flahiingllkyl geotlp, § dbllylahinavinglgloup) Koxy

group; R13 represents a hydroxycarbonyl group, a |ower

S AR 8 BB M

I ne 8 presence of the

e L
R SR b O 050t BOrLE IS Sy over
alkylt(gﬁglgpe; %’fgand F\I>{J7 all?(? lol\?vaer Eﬁ(yl g%)usss whir\c;% nll\!ly bzstheRigmeR?)r Qlifflz%é;t; Risa
hydrogen atom, a halogen atom, a nitro group or a lower alkoxy group; R'?is a hydrogen
atom, a lower alkyl group, a lower acyl group or a lower alkoxy group; and R is a
hydroxycarbonyl group, a nitrile group, an aminocarbony! group or a lower alkoxycarbonyl
group.

14.  The stem cell differentiation inhibiting agent according to claim 9, wherein R, R, R3,
R* R* and R? are hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl
group; R® and R” are lower alkyl groups which may be the same or different; R'%is a
hydrogen atom or a lower alkyl group; R' is a hydrogen atom, a halogen atom, a nitro group,
a lower alkoxy group or a lower alkoxycarbonyl group; and R'? is a hydrogen atom, a lower
alkyl group, a lower acyl group or a lower alkoxy group.

15. The stem cell differentiation inhibiting agent according to claim 11, wherein R' and
R’ are hydrogen atoms; R? is a hydroxyl group or an acetoxy group; R*is an acetoxy alkyl
group, a cyclic alkylaminoalkyl group which may contain an oxygen atom, a
dialkylaminoalkyl group, a hydroxyalkylaminoalkyl group or a hydrogen atom; R’ is a lower
alkyl group or an arylaminovinyl group; R® is a nitro group; R’, R® and R® may be the same
or different, each representing a lower alkyl group, a lower alkoxy group or a hydrogen atom.

16. A compound represented by the formula (9), or a salt thereof.
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R11 NI Rt2 wherein R, R2, R3 and Ra may be the sane
or different, each representing a hydrogen atom a
| ower al kyl group, a hydroxyl group, a |ower al koxy
group or a halogen atom R5 is a hydrogen atom a
| owegs acyl_group or a lower alkyl group; R6 and R7 may
afe @ different, each representing a | ower
grevp /or.a | ower alkyl group which may forma
JtruckulRe; R8 and R9 are hydrogen atons; R10, R
ape RLA myNbe, the same or different, each
R'eprésentling B hydrogen atom a hal ogen atom a nitro
uré aplower alfyl group, a lower acyl group or a
3 koX®*group; R13 represents a nitrile group
rit th lined portion represents the presence of the
gt ric i sonmer; arrangenent of these geonetric
prs is not specially restricted, but maybe any of
R12 the”E i somer or the Z isomer each i ndependently. 20.
The conpound represented by the fornmula (10), or a
salt thereof. RL RO RB 2 R7fT RR6 R3|1 N-R5 R4 (10)
RIOR N R13 11 RI1 N Rig 99 wherein Rl, R2, R3 and R

e 3 i t r j
whe%fj%l? 5 IR SR Ry ?E f[ﬁeesraﬂ} or dBR&GEnt! %gqﬁggéénﬁﬂg Qé}gfdruo Fg’en atom, a

geh atom a ower al kyl group, r oxy 0
a 4 ower al kox rroup or ,a hal,ogen _ato RS 1S D5
towefaliS U BlonP 4 Do elhe A RES e Sie a s RO o
roup; R6 and R7 may be the sanp or different, egch
hydrg%fﬁ‘r"’é%@n‘i lovgsr acvh o d e lawshalyl grope R Hr%he ﬁl?rsa%le or
~_lower alkyl group which may forma ring structure; RS
differant) emeh repeeshytingoayydroganmaiomiRi bweRralkyh geoumop adeyyetadk ylgsoup
same or different, each representing a hydrogen atom
which niel fogan riigosuctureli R amd GCapphydrogemviesms; R'’, R' and R'? may be the
same or different, each representing a hydrogen atom, a halogen atom, a nitro group, a lower
alkyl group, a lower acyl group or a lower alkoxy group; R"* represents a hydroxycarbonyl
group; a lower alkoxycarbonyl group, a secondary aminocarbonyl group or a tertiary
aminocarbonyl group; the wavy lined portion represents the presence of the geometric
isomer; arrangement of these geometric isomers is not specially restricted, but may be any of

the E isomer or the Z isomer each independently.

17. The compound represented by the formula (9), or a salt thereof.
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al kyl group, a lower acyl group or a |ower al koxy

group; and R13 represents a hydroxycarbonyl group, a
| ower al koxycar bonyl group, an am nocarbonyl group or
anitrile group. 21. The conpound according to claim

1 I reof .. wher ei nd .R4 ar
whergl Lo e R ok s ;heasaﬁg;?ﬂr?slgfm i TP REPE 20y frogen atom, &
group or a | ower alkyl group; R6 and R7 _are | ower
loweaalkyfgr@pg drpx i 1ErowDy a e erATeoXy BronT ot kalegamratomeR if 2
other; R8, R9 and R10 are hydrogen atons; R11 and R12
hydrogen d:ﬁ@’nt niovea eylgroap 6ff elosvwet alkghgmup,elﬁ'a'sidht mnay bethe same or
hydrogen atom a hal ogen atom a nitro group, a |ower

diffetdnk Waclfeptientind DifRiro geiydtodl] 9 1vep alkd/! ERvBlor adbwerdlkyl group
group; and R13 1s a hydroxycarbonyl group, a |ower

whlcﬁ' %ﬁﬁr S‘B{g\/étnﬂﬁﬂé‘%y dRO: h 'cg&‘%rnl AdY. LR Ra?f %eny drogen

ower am nocar group or
to
nod’ad wer

arbo ou 22. The.c ound accor in
aton %ﬁﬁs%ataﬂ (B B logf? SYRRERBRR SR a
are hydpogen atons; R5 i§;a hydrogen atom a | ower
alkm@fﬁou@sr%ﬂbs BIOVET REYETOuR; @3 | TegFERss aRgdrarycathony] geoup, a lower
| ower al kyl groups which may be the sane or different;
alkogarbReybgrauRoDamarineyatboyd groug; tresyavy linediportion tspessents the
acyl group; R12 is a hydrogen atom a hal ogen atom a
preséhict bOthgreetimetriv isdBve irraddeitlents Olipse geolmRWRy isartyls ignatupecially
or a |l ower al koxy group; and R13 is a hydroxycarbonyl

restrifedUBut rlay BVGTy @tﬁé’ﬂf&ﬁ?%‘i‘ Yile BidOHRy e&"ch%&%%%&éﬂtly.

group a rmnol- ower am nocar bonyl
8.0 1Th %fz{a%mﬁ@ R ot Fa BB 3 e

, R3 and R4 are hydrogen atons; R5 is a

group or a | oner al kyl group; R6 and R7 are
Br oups whi ch may be the same or

, N8,  R9 and R10 are hydrogen atons; R11l and
he tm% sane or different, each representing a
hydrggenjlatom a | ogen atom a nitro group, a |lower
foulR'™ a | ower acyl group or a |ower al koxy
R group,Nand R13 is a hydroxycarbonyl group, a | ower
carbonyl group, a carbanoyl group, a nono-I| ower
‘ am nocar bonyl group, a di-Iower
r12”aN&l am nocar bonyl group or a phenyl am nocar bonyl

wherein R, R?, R® and R* may be the same or different, each representing a hydrogen atom, a
lower alkyl group, a hydroxyl group, a lower alkoxy group or a halogen group; R’ is a lower
acyl group or a lower alkyl group; R® and R may be the same or different, each representing
a hydrogen atom, a lower alkyl group or a lower alkyl group which may form a ring structure;
R® and R® are hydrogen atoms; R'%, R" and R may be the same or different, each
representing a hydrogen atom, a halogen atom, a nitro group, a lower alkyl group, a lower
acyl group or a lower alkoxy group; R" represents a hydroxycarbonyl group, a lower

alkoxycarbonyl group or an aminocarbonyl group; the wavy lined portion represents the
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24. The conpound according to claim19 or a salt
thereof, wherein Rl, R2, R3 and R4 are hydrogen
atons; R5 is a hydrogen atom a |ower acyl group or a
| ower al kyl group; R6 and R7 are |ower al kyl groups

mhicg may be the sanme or different; R8, R9 and R10 are .
PIEsEeq o &&\%OHFB?&ESWRF&' A AREsReRt AhhetfesoRistdcifamgys 18 not specially
different, each representing a hydrogen atom a
restrigiade Getmay beramigofthe Egsenengs theZ ispmear castkipdepgndeply. a
| ower acyl group or a |ower al koxy group; and R13 is
19.a The cothpowgrdaepreséiied Bihthe dortmdn (), acccsalidhergof. 0 cl ai m
20 or a salt thereof, wherein R, R2, R3 and R4 are
hydr rege agons; R5 is a hydrogen atom a | ower acyl
A |BMver al kyl group; R6 and R7 are | ower
; S 98 _whi ch may be the sane or different; R8,
R9 R10 are hydrogen atons; Rl11 and R12 nay be the
paen ' ."Neﬁent, each representing a hydrogen atom
a halogen atom a nitro group, a |lower alkyl group, a
| oygR* aGy 6{?|r3'oup & a | ower al koxy group; and R13 is
1 ycaf bonyl group, a | ower al koxycarbonyl group,
hbainoyl group, a nono-I| ower al kyl am nocar bonyl
a di -1 ower al kyl am nocar bonyl group, a phenyl
: wcar bonyl group or a nitrile group. 26. The
cofrpound according to claim 16 or a salt thereof,
which is
(4-acetyl - phenyl azo) - (3, 3-di et hyl - 3, 4-di hydr o- 2Hi soq
ui noline-1l-ylidene)-ethyl acetate 101 ester, (4-
wheraineR Y R pRiband Rimy b8 t1-sdineer kifferéntdeath hgptesentihg b digdroigan atom, a
ol i ne-1-ylidene)-acetic acid,

lowe2alkdt de8pyd h |g?c¥®), a fowiet-alkoxy group or a halogen atom; R’ is a
3- d?rr%t@hel - ﬁwhydr 0-2H-i soqu?ng(ral ipne- | - ylgl dene) - N-ne

hydf‘_%é%?%@éf ik %@ﬂﬁ%%stazwﬁf g etk R iy e g
e RS ST b S RO KB i By a i

i soquj nol igne- | -ylidene) -]lt}l-lggenal 1, acetam de. 27, The

strucieig LA Bacedhyrirpgen alompdk m R 7 28d Ry may be thesemgror different, each
which is 2-(3- acetyl -

reprepérging|adnayogen (aByB,- alhalegdnyaterB, dnithotgrolmg a2btversakyli groly, adower
-1-ylidene)-acetam de. 28. The conpound according to

acyl gloap B A 8owoér adk B3 drodifI R &adpresehits ahitrite Zrolif; tAE Yavy lined portion

represents the presence of the geometric isomer; arrangement of these geometric isomers is
not specially restricted, but may be any of the E isomer or the Z isomer each independently.

20.  The compound represented by the formula (10), or a salt thereof.
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phenyl azo) - 2- (2, 3, 3-tri net hyl - 3, 4-di hydr o- 2H-i soqui no
i ne-1-ylidene)-acetam de, or
2- (2-acetyl -3, 3-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne-
-ylidene)-2-(4-acetyl -phenyl azo)- acetam de. 29. The
conmpound according to claim19 or a salt thereof,
which is (4-acetyl -phenylazo)- (3,3
-dinpt@yl53,4-gihydro-ZFLiso ui noline- 1 )
whereir] RddieR: anbRomiay b the sag@. or%hf@eremnwbﬁapram@n adgydeagen atom, a
claim?20 or a salt thereof, which is 2-(4-acetyl-
lowep Atkyy anp) a Rydr8x3-gioupe thywerlallthxd, greteor ahaldgan dtsmg B isca
line-1-yl)-acetamde. 31. A stemcell differentiation
hydrbgé Qb A hvwAdapyl #6iEbr £RWRE bk§Bglols; ROMIRNay be the same or
according to any of clains 16 t0 30 or a salt thereof

: ' ) ' ca I
ey RSP 60 o TR STl oy ey o
G+ e oo A et R S Sy e

or increasing an activity of al kaline phosphatase. 33.
samemprediffersni, eagh regresemdingachyarossn afain ahalogey algyana nitro group, a lower
according to any of clainms 1 to 15, 31 or 32 wherein

alkylt greup,aviowet syl groupweiadowercdkeougrdup;snd R drepozsauts whi ch
does not activate 102 STAT3 (signal transducer and

hydrégfdaitingl grolip!d RR&E hikBk{afbohyl grdflp, abl@niab&ib&iB/ lgroup or a nitrile
differentration inhibiting agent according to any of
laims 1 to 15 or 31 to 33 wherein the | ow nol ecul ar
group. . . . .
i ght conpound is a conpound havi ng an action of

L R A O QO

accordinqﬁ;p any of clainms 1 to 15 or 31 to 34 6 7
hydrogray atoms; eis pduwdrages atomae loweigny! sonpouadower alkyl group; R” and R
compound having an action of increasing an Nanog ,gene
are lexpralisdigooupsevteth m@g be Throe ot differant Frodi ¢ach oérer; R, iR3and R' are
I nhi biting agent according to claim35 wherein the | ow

hydrogdresomarR Wah@ Rt @eyhethidaing on diffeys] daeh egprpeutiag a hydrogen
havi ng an action of increasing the Nanog gene

wonSBEERP St g30n, 0575 b, PSSl e

ting agent erein the | ow
koL B PRGBS B AR BRI eoup, o e
loweir Qﬁgrlea%lsiinongartt)ogirl gl'bogg ,g a gi?lgsve? é&gfleasﬂf’iilgcgrgo%\{rféfoup or a phenyl
aminocarbonyl group.

22. The compound according to claim 17 or a salt thereof, wherein R, R%, R’ and R*are
hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl group; R® and R’
are lower alkyl groups which may be the same or different; RB, R’ and R'° are hydrogen
atoms; R'' is a lower acyl group; R'? is a hydrogen atom, a halogen atom, a nitro group, a
lower alkyl group, a lower acyl group or a lower alkoxy group; and R" is a hydroxycarbonyl

group, a lower alkoxycarbonyl group, a carbamoyl group, a mono-lower alkylaminocarbonyl

group, a di-lower alkylaminocarbonyl group or a phenyl aminocarbonyl group, or a salt
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38. A nethod for culturing a stemcell, wherein the
stemcell is cultured in an undifferentiated state by
using the stemcell differentiation inhibiting agent
according to any of clains 1 to 15 or 31 to 37. 39. A
thod for culturing an enbryonic stemcell, wherein

ther nﬁe enbryonic stemcell is cultured in the
undi fferenti ated state by using the stemcell 4

23. di Theeampoundiaseording toiclaimd Sayarselt thezeasr whergint R, RyRotnd R* are
claims 1 to 15 or 31 to 37. 40. A culture nedium

hydrogent abmi; R is hdowtremyLgiolp di & {ewernilyhgiaup; RA mdR{ aregower alkyl
agent according to any of clainms 1 to 15 or 31 to 37

group$whithaedy Becthe Rah 6t @ifferent R®, R® and R 2e BPHogen atoms; R'' and R'?
cont ai ni ng the conpound accor di ng to any of clainms 16

may b8 1% rorz?hffgt'?ﬁt% m&@g&@@&ﬂ;ﬂé a hifogEl ol JeHTom, a nitro

accor Ing to cla rein t econc ntration
i fferentiation.inhibitin ] 13
grou 586 alkLpSher lodiet 54 gr%wf°fra§ﬂ§8fsg??’8’n$ffap»naaﬂ?t i%°
103 100 g/nL. 43. A stemcell_ cultured in the
hydrexysrboaybgroppaclewer alkexyaarhosyhgroup.e GHIbad M REoup: 2 gppno-lower
inhibiting agent according to any of clains 1 to 15
alkylemiigitatbonglrgrodg,. a di-lowkt albylamindcaboaylhgroghor splinyhaméwcarbonyl
by differentiating a stemcell cultured in the
groupindi fferentiated state by using the differentiation
I nhi biting agent accordi ng to any of clains

24. 1t 9008 Zéﬂ(;19ﬁ7 zco -EB 1! 1o di’ra sﬁfﬂ SherbTSHRRACRY ®2NRE &l R* are

claim re|nthe cell or the tissue’is used
A 2 Y s B SR g e
thereof. 47. A pharnaceuti cal con‘posm n9 conppi Si
are lowier allsyhssemng veielomay bg thesameor shfferent; Res r@ la%f%gen

salt thereof or a prodrug thereof. 104 SEQJENCE
atomts) K'TaNGRA 12y basit-fanteasidi e Sidhiteprestnting ahydmseTatom, a

di fferentiati on supressing agent, nethod of culturing
halogel dtémUShit® group, a lower alkyl group, a lower acyl group or a lower alkoxy group;
and R" is a nitrile group.

25. The compound according to claim 20 or a salt thereof, wherein RY, R?, R® and R*are
hydrogen atoms; R’ is a hydrogen atom, a lower acyl group or a lower alkyl group; R® and R’
are lower alkyl groups which may be the same or different; R® R® and R'® are hydrogen
atoms; R'' and R'? may be the same or different, each representing a hydrogen atom, a
halogen atom, a nitro group, a lower alkyl group, a lower acyl group or a lower alkoxy group;
and R"? is a hydroxycarbonyl group, a lower alkoxycarbonyl group, a carbamoyl group, a
mono-lower alkylaminocarbonyl group, a di-lower alkylaminocarbonyl group, a phenyl
aminocarbonyl group or a nitrile group.

26. The compound according to claim 16 or a salt thereof, which is

(4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1-ylidene)-ethyl acetate
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the same, culture solution, and cultured cells <130>
A41363A <160> 6 <210> 1 <211> 24 <212> DNA
<213>Artificial Sequence <220> <223> The forward
primer used for anmplifing nmurine Cct-3/4 gene by PCR
<400> 1 ggcgttctct ttggaaaggt gttc 24 <210> 2 <211>
eslelp)  <212> DNA <213>Artificial Sequence <220> <223>
The reverse priner used for anplifing nurine Oct-3/4

(4- aeasyleptispyRam-(3s3donethyle. ¢ ditadearé Haseqtinalingt 1 - plidenepageticicid,

<211> 22 <212> DNA <213>Artificial Sequence <220>
2-(4-héylpliddyl atbie2 { 38 whindthyt-B dedih ydre @ H-soqainplind- 1 1yd dens)iNeethyl-

GAPDH gene by PCR <400> 3 ggtgaaggtc ggtgtgaacg ga 22
acetamide,
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-N,N-
dimethyl-acetamide, or
2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-N-phenyl-
acetamide.

27. The compound according to claim 17 or a salt thereof, which is 2-(3- acetyl-
phenylazo)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetamide.

28. The compound according to claim 18 or a salt thereof, which is 2-(4-acetyl-
phenylazo)-2-(2,3,3 -trimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetamide, or
2-(2-acetyl-3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-(4-acetyl-phenylazo)-
acetamide.

29. The compound according to claim 19 or a salt thereof, which is (4-acetyl-phenylazo)-
(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetonitrile.

30. The compound according to claim 20 or a salt thereof, which is 2-(4-acetyl-
phenylazo)-2-(3,3-dimethyl-1,2,3,4-tetrahydro-isoquinoline-1-yl)-acetamide.

31. A stem cell differentiation inhibiting agent which comprises the compound according
to any of claims 16 to 30 or a salt thereof as an active ingredient.

32. The stem cell differentiation inhibiting agent according to any of claims 1 to 15 or 31
wherein the low molecular weight compound is the compound having an action of keeping
or increasing an activity of alkaline phosphatase.

33. The stem cell differentiation inhibiting agent according to any of claims 1 to 15, 31 or

32 wherein the low molecular weight compound is a compound which does not activate
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<210> 4 <211> 22 <212> DNA <213>Artificial Sequence
<220> <223> The reverse priner used for anplifing
muri ne GAPDH gene by PCR <400> 4 tgttagtggg
gtctcgctce tg 22 <210> 5 <211> 24 <212> DNA

ST ) Bt Bans oA et b
<400> 5 agggtctgct actgagatgc tctg 24 <210> 6 <211>
34, 24The<ggm>ce%|dj>fferemt'1agisminhi iting ageBageasding teanyef clampsbto 15 or 31
The reverse priner used for anplifing nurine Nanog
to 33%&/9]3&eih}thm meldQar Oethd coapdgd is hicoimpbgathaimarPdetion of
increasing an SSEA-1 antigen expression level.

35. The stem cell differentiation inhibiting agent according to any of claims 1 to 15 or 31
to 34 wherein the low molecular weight compound is a compound having an action of
increasing an Nanog gene expression level.

36. The stem cell differentiation inhibiting agent according to claim 35 wherein the low
molecular weight compound is a bicyclic compound having an action of increasing the
Nanog gene expression level.

37. The stem cell differentiation inhibiting agent according to claim 36 wherein the low
molecular weight compound is a bicyclic compound containing an azo group which has an
action of increasing the Nanog gene expression level.

38. A method for culturing a stem cell, wherein the stem cell is cultured in an
undifferentiated state by using the stem cell differentiation inhibiting agent according to any
of claims 1 to 15 or 31 to 37.

39. A method for culturing an embryonic stem cell, wherein the embryonic stem cell is
cultured in the undifferentiated state by using the stem cell differentiation inhibiting agent
according to any of claims 1 to 15 or 31 to 37.

40. A culture medium containing the stem cell differentiation inhibiting agent according
to any of claims 1 to 15 or 31 to 37 as an active ingredient.

41. A culture medium containing the compound according to any of claims 16 to 30, ora
salt thereof.

42. The culture medium according to claim 40 to 41, wherein the concentration of the

differentiation inhibiting agent, the compound, or the salt thereof ranges from 10 ng/mL to
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100 pg/mL.

43. A stem cell cultured in the undifferentiated state by using the differentiation inhibiting

agent according to any of claims 1 to 15 or 31 to 37.

44. A cell or a tissue which is obtained by differentiating a stem cell cultured in the
undifferentiated state by using the differentiation inhibiting agent according to any of claims

1to 15 0r 31 to 37.

45. The cell or the tissue according to claim 43 or 44, wherein the cell or the tissue is used

for in vivo transplantation.
46. A prodrug of the compound according to any of claims 16 to 30 or a salt thereof.
47. A pharmaceutical composition comprising the compound according to any of claims

16 to 30 or a salt thereof or a prodrug thereof.

104



SEQUENCE LISTING

<110> ASAHI KASEI KABUSHIKI KAISHA

<120> Cell differentiation supressing agent, method of culturing cells using
the same, culture solution, and cultured cells

<130> A41363A

<160> 6

210> 1

{211> 24

<212> DNA

<213>Artificial Sequence

220>

<223> The forward primer used for amplifing murine Qct—3/4 gene by PCR
<400> 1

ggcgttctet ttggaaaget gtte 24

210> 2

<211> 20

<212> DNA

<213>Artificial Sequence

<220>

<223> The reverse primer used for amplifing murine Oct-3/4 gene by PCR
<400> 2

ctegaaccac atccttetet 20

<210> 3

211> 22

<212> DNA

<{213>Artificial Sequence

<220>

12



<223> The forward primer used for amplifing murine GAPDH gene by PCR
<400> 3

ggtgaaggtc ggtgtgaacg ga 22

210> 4

<211> 22

<212> DNA

<213>Artificial Sequence

<2200

223> The reverse primer used for amplifing murine GAPDH gene by PCR
<400> 4

tgttagtggg gtctegetee tg 22

210> &

<211> 24

<212> DNA

<{213>Artificial Sequence

<220>

<223> The forward primer used for amplifing murine Nanog gene by PCR
<400> 5

agggtctget actgagatge tetg 24

<210> 6

<211> 24

<212> DNA

{213>Artificial Sequence

<220>

<223> The reverse primer used for amplifing murine Nanog gene by PCR
<400> 6

caaccactgg tttttctgee aceg 24

212



