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 LI NE 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 spEecghgdrodNoqui nol i ne
derivative, as an active ingredient, a stemcell
COELUMHFFERBNITIATION INHIBIE[SGGENT, CELLLCELTERBEMETHOD
and a cultured stemcell |ine prepared by using the
samESINUh g H SARE, CUTIVEREI MADIEMANDICITLTEREDbCEEW 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
Tedimsed$éeldr agi ng require pronotion of regeneration to
recover its function. Particularly, a substanti al
or gaithe yzbsenaintradion, reldtesety ak s@neyell odiffpentaters inlgbiting agent
essential for maintaining life, and thus hypofunction
compdsiag um dbivo mdlbedaro fvetght sesnpowddatespectalbr @f tateahydroisoquinoline
transpl antation treatnent such as organ
detivativeplaarmnatdtion ingrediqmtl arstgm csHdudtuee niethed diyngsing ftlee same, a
savi ng. However, the nunmber of donor is generally
culturs mhddiememnd a gnidured wiena celéling pprresashby vsisgthesanie  The present
problemis necessary. In recent years, regeneration =
inveptipe irglated Jurtisir rig nawshieyelise¢ampanmids havisg gnestipn of maigfgining an
enbryo or an adult and nmay have an ability of dividing
undiffigentigiedetae pbthgistsrecalht 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
t herapeutic nmethod without the defect of the
Baglggiound #6nal  organ transpl antation. Specifically, it
is exenplified that follow ng propagation, .the stem, .
cel | Ansoggagwand gnbisiiseAampgade PENEY ARt & HeFase ey Rejpe require

cel|l transplantation and, thr o,u%h se, o[ n artificial
promotion of regeneration to recover its function. articularly, a substantial organ such

as heart, liver, kidney, or pancreas is essential for maintaining life, and thus hypofunction
and afunction thereof causes a death. Therefore 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
necessary.

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



1 support tissue and artificial tissue construction,
the artificial tissue is transplanted into a |iving
body and is used as an artificial organ. It is
expected that using the stemcell for cell
transpl antati on therapy and ti ssue engi neering all ows
suwiriviissge tathé aptifididletigsusvbomstruction,| thel agtificialaissod isofarsplanted into a
tissue after a transplanting piece is resected from
livingebodigramd isnsed dwean shidiciahgeganf fhis edpexded thanusing the stem cell for
transpl antati on therapy including conventi onal
celhutaosplamtspdranhcaspyoand Tissues treginasging dkevssdningdtatproblech, which
from many organs such as a bl ood vessel, nerve,
inchidss @, defest of b sigaye dfteme, transplentingpitce sarsseckay fromuthadbyor and the
among them a totipotent stemcell having the ability
shastagdi f ¢ler ¢t | alohery iin atrhnspédnitatioppe shegamys andledingf conventional
attention as a cell that can provide easily a cell
autgirensplantafe used for the aforenentioned regeneration
medicine field and al so drug creation and gene
t her 4Py stermeok hes deph ddersifiadh@omomapy tosganssiueh ased [blood vessel,
are Enbryonic Stem (hereafter ES) cell and Enbryonic
nerggr hiqeHe caiiagsy; bewy. Hegr pamgreases Restiqulady ameag| themp@ totipotent
isolated froman Inner Cell Mass (ICM of a .
step eedk yeyag theradlaty ot diffeisobatingsipagls cell tymes getgen Lot f attention as a
ﬁ92: 154, 1981). Cells consisti ng an indjvidual are )
celfjdhiat Gar Prqvedh easyianerllandee Gasienysse der e plpsempnganed regeneration
I.nner Il Mass, (hereafter I1CM of the bl astocyst
medicifeliGe agd alsgidsumsieatien andyeetherapy-and the | CM and
the epiblast are a stem cell eglrou%gllhavi n

t ot | PEPEHEGTPITHY tegortRarint fHers cclt aie Eapivpyie i hprgafier ES) cell and
e BNl S O S50 SRR oed B58 e
N TRl el o eV U8 SEh DR, 9215, 1o
Cofl SO, SR BLACHS BP0 S, pecd fom an
R U o g LA A R R ———
theplCoR a0 38 EBIRTE erner ol our BREHe HERRERRE ey The S cell has
theﬁai:}illity!oifqﬁe %%&Qllltiia%ﬂ)%dm vé:rijoluts ririlc[]sgota tisl%{lies Y Poirr%l th€ $hdfividual and
forms a normal embryo and a chimeric embryo to differ into any mature cells of the adult.
In addition, the ES cell has the ability of producing such various cells as blood 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: 81-89. 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.




presence of LIF (Leukem a Inhibitory Factor) and bFGF
(basic Fi broblast Gowh Factor) (Matsui et al., Cell
70: 84. 1992; Resnic et al., Nature 359: 550. 1992)
and has ability of differentiation into various
tissues as in the case of the ES cell. 2 In recent
year $n reédeat E€arsetbe ES rel last ablabEtied innardmialyadtherotbaarthe mouse
than the nouse were reported, and it was shown that

welrt egpolntad carmbik taiad ishdven et itleety larve abaltidiffersitimtibambiloy singilar to that
of the nouse ES cell (bovine ES cell: Schell ander et

of ahe mohbe tiSocgh Gravine, ES Ieellp $6hdlnderl €84, Bwirtvgekdogel 31: p15-17,
Strojek et al., Theriogenology 33: p901, 1990, sheep

198% swine: ES prellméttwjdiantpbi dberidamolagyABhp9De 1090Bisbeep, ES cell:

196: pl185, 1987, hanster ES cell: Doetschman et al.
priBeie P@Imlbfsgdeimux]szmqh 1988y. Bttésulé?ﬁmlm]a?éuel%S; detister ES cell:
Thonson et al. Proc. Natl. Acad. Sci. USA, 92:

Dqsrghman £0@i5, Deva Bins 627 559 e 1 988, RismeomaequaES, celli dheggon et al.,
of Production 55: p254, 1996, human ES cell. Thonson .
Preg. Natl. Acadi SmcdSA282: p18#4457951 gpgmosardiSiehoflhomsompt al., Biology
Nat ure Bi otech 18: p399, 2000, cynonol gus nonkey ES
of Peoductiegqy §dop354. é9963|humagéi,8 cqﬂ,ﬁl‘ho;_r@gn eb@lzgicwg@g,g& phl45, 1998,
order to maintain undifferentiation of the ES cell, it
Reubing&iraht Netyre dligiesh | 8t B39% 20801 exnomalgys mppkgyaES cell: Suemori
orlr@nat ed from.a m)use fetus as a feeder cell. The
et dladevabyRod22:ipd 73s¥91)-or mal ntai ning undifferentiation
of the ES cell .line of a i mat e gThonson et a
Pr ocIn Reger to A@&&amsmdlff%gﬁtl@@n H78a XS cptlogf 15%@%@1’1 nggessary to
al ., 282: 45, 1998, . Reubi off et
congyitiiieea J@P@E’E&hm}.@mmﬁéé@m paRRye feighayafeed eﬁ:lhr a?hwme method
. e npuse. pri fibrobla .S npllcated as
is F%?ﬁltjémglamtﬂn% @E?%éi%tl%m&agf ts ESéﬁ@ﬂ qf& RriRats (Shemson etal.,
pr se 01is graded
Pf%%%ﬁ@%}%%%éna?%‘gwgb a0 %}.g e Mo p1as, 1998,

RefBispfiry) Sy iaich R aaep 400" ranagenent  on Se' ;

?.fn f“%p%g Pl[ﬁ%\éfalﬁlpgroé g}ef{ %ﬁ%ﬂ@%&ﬂ%ﬁrﬂﬁ agt? fé lrclgt hcated as follows.

A ﬂzgﬁgogﬁ%gf%u?lﬁ??ﬁl ryroy% Paien ou'tb‘sfro%[l] aE%re%zella.rllt Ic]:.'llij)ll.lgeu e embryo is
degraded by enzyme treatment, and the fibroblast yielded is collected on a dish. Since
this cell is primary cell, quality management is complicated, management on a
GMP-matched level is difficult, and 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



conplicated preparation work, there is a nmethod of
using an STO cell (ATCC 56-X) which is a cell line of
the fibroblast of a nouse enbryo. However, the STO
cell's ability of maintaining undifferentiation of
the ES cell is variable, and thus, for stable culture
aintihg tBe oEShe @lunan tHe célb fisempdicirrr ieqhirty dbiehgiing she culture method
superior. In recent years, an infection case of an
withoaio genait shevweats celby of diffbrdrt eimérnal specivalas mpeiblees Mmsefore, the
reported (van der Laan et al., Nature 407: p90, 2000).
abohlecudtiiré wicthda titwo chathtainiigngndiffercafiatibre offivthaSESelt dlyl using cells
for nmedicine requires devel oping the culture nethod
deredhfrotm denhacse hetnot enitadt | for afultdrifig ehe S anll reining to use for
speci es as possible. Therefore, the above culture
megdiideod for nmaintaining undifferentiation of the ES
cell by using cells derived fromthe nouse is not
sui t Abltee frethaslfarumiltugng lepii@aseES callmising no masefdgrived feeder
medi cine. As the nmethod for culturing a primte ES
celbed metlyidngl ndding us eonipenong gereededy theetriouse prigtano dibpeblast to a
addi ng a conponent secreted by the nouse primary o
culfurp maxtsliers thas dean repoirted r(forme@mple. Hapansee Rateap baideepeps ypblication
exanpl e, Japanese Patent Laid-open Publication No.
No2@001-171663) . Hewigsere plsodn dlys icase; HiesES g8ld underecuitgripg|is exposed to
under culturing is exposed to an unidentjfied factor i
an yaidentibetl facomseeretedoiiem themousgerll, apd thareiose theEEcell cultured in
cell cultured in such an environment is not suitable
sughopn eReremeents megistitaide fvbheovssr In medigiger Mpreover, a danger of
. infection of the endogenous virus_renains,
infesiipse gichie | SRdogRROWe VBB ERBd byonsegeenthvyrtbe wafert; papsed by
mpuse primary fibroblast is not solved at all. As the
coGRluFRWith dhe %P%Wr(ﬂnﬁlar&‘?fﬁbll%'dﬁ HPhij)IYﬁ‘?]oqtfaﬁler entiation

O S g e et e R o ot s ot
A I G R -
RERTRC R R P
knc?\!vﬁ.’ Rg%éve%i 1?1I thislr%éltilog,l l’eul%e%lgipiﬁlﬂbftcl):ryi factor &/IIFS) lﬁlluré? be added to the
~ culture medium (for example, Smith et al., Dev. Biol. 121: pl, 1987). LIF is a cytokine
and therefore, has problems of high cost and a bad preservation performance, resulting 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 specieé. 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: p1145, 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



and therefore, has problens of high cost and a bad
preservation performance, resulting in unsuitabl eness
for mass culture. In addition, an effect of LIF is
limted to the ES cell derived froma very specific
nmouse line (129/ sv line and C5713L/ 6 line) and shows
Sigvulindi $édhnelogef Cofl. @Bd@NIsTRdpdrtell. offivevevepeticesction of PD98059
Especially, for the primate ES cell, it has been
des@isront it araidodsinon eprekd ndeperdestl € tet ¢ffeet (Balidomeabbnbev. Biol.
does not allow keeping the wundiffentiation status
210f §30, d269pdrel, hdientheraferemehtiondd problehdils Inot Adaed. Sci .
USA 92: p7844, 1995; and Thomson et al., Science 282:
pl 14onsdReBily, sOfat, hkero twrndndifidrensiation fimhibittnp egehtamabling safe
wei ght conpound which anplifies an LIF s action of
masaicnttaienifnbe totipotehe stent ¢edlt atanlowf coaty apdinoyoethed of safe mass culture
cell, PD98059 (Cell 4 Signaling Technol ogy Corp. nade)
ofi ther epippteat!. stddovemllent thhdowctossnhast bREO&DE9N. ddhendiierentiation
on LI F and does not express independently the effect
ini{iBuingoageet aedordinPao. thBipstsent A@ntipB @pmpees) a deret, molecular weight
hence, the aforenentioned problemis not solved.
coDpasedjae thd gctivedngradient. hdit dasheemuotdiof fae kepwh dhdtgnlow molecular
i nhi biting agent enabling safe mass culture of the
waighti pernpeunds teaimtaials | thet uedifferentiated | staine ofo theetotimetan stem cell.
safe mass culture of the totipotent stemcell at the o
Thetsforsotte astion o arrintaiovwe undi Eergntiatigreef tha toténetent stem cell which is
i nhi biting agent according to the present inventiogn
posssagRdi e shea lawmaleswdarumg tv@prg!npuncg srnseseRtpdaly theeformulace (1) to
active ingredient. It has been not so far_ known that a
(19)oshoms leé%p apecifigation: hasoins besriknawmetalhso fare
undi fferentiated status of the totipotent stem cell
Therefore, the action of maintaining undifferentiation
of the totipotent stemcell which is possessed by the
Dipglgsup PE g lavertinght  conpound represented by the

not | BBEroiFH the' BebergMTEIonScls BEHE BreiRFAUation nhibiting
ag!ﬁ&g‘%}t&' lov FriBre R ;g%gﬁm&&g&g%h&%{c% ghundifferentiated
stagsleliw[? Htc %@t%y?%g%éffte ;nqrégllylco%{po%gntegglr egr}jrocin %]tieePéeder cell. In
addition, the object of the present invention is to provide a method for culturing the stem
cell br the embryonic stem cell in an undifferentiated state by using such the
differentiation inhibiting agent without use of 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



state wi thout use of any feeder cell or any conponent

derived fromthe feeder cell. In addition, the object
of the present invention is to provide a nmethod for
culturing the stem cell or the enmbryonic stemcell in

an undifferentiated state by using such the
diffirédten@atihiibitg dgehi flidwing capertofid stemudellugemamiEgynic stem cell
feeder cell or any conponent derived fromthe feeder
in ae hdiffenehtiacedpstare] alenah@bidr cultuting ¢hd stgni ekl the embryonic stem
conprises such the differentiation inhibiting agent,
celang dsingdswnh the diffeentiatiom mhibiepgragentby @il ¢ultiraidiqusl ognprising
such the differentiation inhibiting agent. Further
sucinihe igfferebiidtin inhibithey preasemt a colkelid prepared by utmoug aeing such
a novel bicyclic conpound enabling culture of the stem
thecdifferentiatidreinhénbny egent. stem cell in the
undi fferentiated state wi thout use of any feeder cel
or aithus, dlonpesen ingetipy edlides i fodlohesgier cel | . The
present invention was achieved to solve the above
(Dobjstern selhdidffareitintion inkibiting afiehif whinht Goamprisas ardpivbnelepglar weight
agent allowing culture of a stemcell or an enbryonic
compemndcer 4 sali thergnf amati ddtvedngredieatd state, a nethod for
culturing the stemcell or the enmbryonic stem cell by
@uBliengersse difiereniigticarightbiting agent agrobding ﬁ@(@g‘@ﬁt’e vgherein the low
cell culture liquid conprising such t
majgcufas venghtapommeund ki a)cqmp@n@gémeserﬁwbbﬁﬁ@éomuhar{é)
prepared by culturing using such the differentiation
i nhidi ting agent. Thus, the present invention includes
gzl he ffol I ow n s (1) A stemcell differentiation
imrH1 b ent which conprises a | ow nol ecul ar
iéggnﬁouﬁﬂ or a salt thereof as an active
[ (2) The stemcell differentiation
i nhilki ting agent according to (1) above, wherein the
| owR ol ecul ar wei ght conpound is a conpound

repr%@ﬂgdb@yﬁh@e%j %af;gh)gd fé%‘gflhtor Eﬁgﬁeqier’??&éﬁ?reﬁedmng o

EEeQ?%‘bVl(@TF}%%Hg\é&ItBBgL%\};Mﬁg%{Tg{l g\a%glgn grcLu%Ctox[ %nh}gcg'ggénl a%m 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 clectron-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



represents 5- to 8-nmenber ring containing at least 1
hetero atomin the ring; X represents an al kyl ene
group of which atom ¢ nunber of a main chain ranges
fromO to 10; the al kylene group having the atom c
nunber of O represents a single bond; one or nore
At hybeoe 6ghomper fingontaiting gt tibest dl kytemnetogr eelpctedyfrdie a group
repl aced by -C=C- group, and/or -N=N- group, and/or
confiEhtg ofya olimgenathn, tntdxgpend Aengamipsuifiy alawanaghddougl e
bond bonding to the ring A, the al kylene group has 1
(4pThestes edllediffcmmtiaiiodh ohhabiting agers apsarding to (2) above, wherein the ring
el ectron-donati ng groups or hydrogen atons as a
A sUbst ot irerembeGring poetgeis | altregeormtom ¢n thyrringd whi ch may
have an el ectron-w t hdrawi ng group, an
(5 The tstevm -cdd ritfenegtiaftapuinhibiting apgnirasgending tmpanyt he (2) teg(4) above,
A may have 1 or nore electron-wthdraw ng group and/or
whareingthe alkydenedgioapi rapregendesh b sX angudiest 1 onemre arpreps and/or atoms
than an - XG group. (3) The stemcell differentiation
seleqtediem be atyuipt comsistinglohgn rbkyl 2yourh evecy waorpi an elkexy group, 2
ring 6 Ais a 5- or 6-nenber ring containing at | east
nitro |gEqUey & hadeorysarberst @goun: emakikogyerponyd @rneurs en agitcagbonyl group,
nitrogen atom an oxygen atomand a sulfur atom in
a yigde groyp. andp happgengateam as @) ubglithertr ent i ati on i nhi b| t| ng
%ent according to.(2) abqve, wherein the ring
(65 The ptepy srbh@dierantiagon bibifing Agent appardigen (&l %bﬁV?nWbﬁr@m the low
rin (5), The stemcell dlfferentlatlon I nhi bi
melgaifiar Welght epmppund inAyompopnd repgesemted émébf‘e mni?e@i n
the al kyJ ege group represented by X includes 1 or nore
' q{ratoms sel ected fromthe group
)£ 6an al kyl group, an acyl group, an al koxy
B ngroup a hydroxycarbonyl group, an
» car bony roup, an am nocarbonyl group, a
Rnitrile roupB and a hal ogen atom as a substituent. (6)
en)(cel | differentiation inhibiting agent
accordi ng o (2) above wherein the | ow nolecul ar

w]:fea?lﬁ.[ﬁ afg(@;?%gg)%n n?k?eusna%ler &l those Hefe db}ll (551 ebove and R, RS,

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):

R? RE
R2
N g @
R? N
R4 G/X

wherein Rl, Rz, R3, R4, 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

clectron-donating group or a hydrogen atom.




1~ Gwherein R, R2, R3, R4, X and G are the sanme as
those defined in (2) above, and R5, R6, R7, R8 and R9
may be the sane or different, each representing an
el ectron-wi thdrawing group, an el ectron-donating
group or a hydrogen atom (7) The stem cel
(8)dI'lid wemnkllatiffapniiationbinhibitingegent acoedingito (b)taboye )wherein the low
above, wherein the |low nolecular weight conpound is a
madenmbruwndghitepngoant éda bymphmdfrepresdrmed By theRartaBlga (4):
[ R2, R3, R4, X and G are the sane as those
definad R Eﬁkabove; R5 and R6 may be the same or
each _representing an el ectron-w thdraw ng
& ron-donating group or a hydrogen atom

wei ghigeco pound | ¥a conpound represented by the
forrtflaN'4)"RRa RL N N R13 R11 L ~ N wherein Rl, R2,

>t Tved 1 n (6) above; R1l, Ru R12 and R13 may be the

s or different, each representing an

£17e on-w t hdraw ng group, an el ectron-donating group

or a hydrogen atom the double one-side broken line

represents a single bond or a double bond; when the

doubl ¢ one-side . broken Jline represents a doubl e bond,

whgrajmBy. Bolt's Bn ep eBert sandnd” predbe prree a¥ these definad;ini(g) above;
d soner;_,arrangepent of these geonetrigc isomers is not |

Rigp&ei-aly rstRicinay, bsutthe nggmeeomndiffsrentn each seppegsenting an
or a Z isoner each independently. (9) The stem cel

clegiren-gHdraving gEoUm BRISIGIRY-do5atite §Lvs ity dresqugstom; the double

above, wherein R, R2,. .
one-s‘.ld\é %rokenﬁlrnelrepresents 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?,
R?, R* R° RS, R’ R®, RQ, RY R"Y, 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.

(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):




R3, Ra, R5, R6, R7, R3, RO, R10, R', R12 and R13 are
each independently groups or atons selected fromthe
group consisting of an al kyl group, an acyl group, an
al koxy group, a nitro group, a hydroxycarbonyl group,
anitrile group, an al koxycarbonyl group, an
am micagbapyl group, a hal ogen atom and a hydrogen
rzat o (10 e stemcell differentiation inhibiting
accov/digfg to (6) above, wherein the |ow
ei ght conpound is a conpound represented by
Ng5): 8 (5) R12 'Rl wherein R, R2, R3,
, R, R8 and RO are the sane as those
48) abov#} R10, R' and R12 may be the sane
each representing an
el ectron-WNt hdrsawi Nng group, an el ectron-donati ng
group or a h en atom (11) The stem cel
differentiati hibiting agent according to (10)
above, wierein]Rl, RR2, R3, R4, R5, R6, R, R8, R9,
R10, Ru and Rl1&'re each independently groups or atons
seLecgedzfrfnuthg groyp gonsi;tin% of an al kyl Proup,
whereindy | RgrbuR’, Bn Rl Roxy aprcbBpareahe pime @s ghasedettaed n (6) above;
ydroxycay bonyl group, a nitrile group, an . _
RIQIR%E)W% Br%ny%e heowpie emdiffarenh ceel rpassenignd e elegtron-withdrawing
hal ogen atom and a hydrogen atom (12) The stem cel
grafipt fe elentrprrdpostinengrobp of a§ydigent aledtor ding to (7)
above, wherein the |ow nolecular weight conmpound is a = |
(1oohhsosiag qedipdiflsemtiadomjnhibising gepmfl ascprhng {thelaiagoye wherein R,
,R2 Fgg,sR46 R5 and ;R6,arg, the same as those defined in
R*(B, BbdieR°AR. I3 RanB - M9' aeq R)eare ivacks inigperdently groups or atoms
different, each representing an el ectron-w thdrawn

selgpted promy the GIOYR ccpBHSRhak Mhalkyt 8iYPorn ACH EIPEREH a&k%fﬁ group, a

i S Y S b LSSl Sk 0! B L1 BB o,

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):

R RS
RZ
N\ s (6)
R3 N R7
R4
RB
R9

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,



R2, R3, R4, R5, R6, R7, R8 and R9 are each
i ndependently groups or atons selected from the group
consi sting of an al kyl group, an al koxy group, a
hydroxyl group, a nitro group, a nitrile group, an
acet oxy group an acetoxy al kyl group, a cyclic
R’aRkyR 3R N&A) RY IR ‘giroluR’ areteacth imizypemtentlgignowps exatgen sclected from
atom a dial kyl am noal kyl group, a dial kyl am novi nyl
theggroup cossistirgr abanad lkyil growm cal dtipdxygeroup, a lydroxyl group, a nitro group,
aryl am novi nyl group and a hydrogen atom (14) The
a mstrdeeeebl adaddenegroupt dnoaveiaxyi dbiotligngum genyteliaelkylaginingalkyl group
to (8) above, wherein Rl, R2, R3, R4, R8, RO and R10
whagte ntaydemgan at oxpgenRatoins eadiaj(kylmgma&wbrgm@, | codilk ylaminovinyl
acyl group or a lower alkyl group; R6 and R7 are
grdupwe hyaokyhlkylaoiipealkyi groumey and amirovérhgraup and a hydrogen atom.
different; R' is a hydrolg)en atom a hal ogen atom a = |
iKimgyaggniaggording @ (83 akove, wherein R, R,

(1hi TEhecstfgn oelb differentiating rinki
rqgen ato a | ower al kyl group, | ower grou
R3oP\:g qﬁ R Goend B kask pydrosap: atomhdl%ma hysir%genw@mx@g?amcﬁqyrgroup or
group, a nitrile group, an am nocarbonyl group or

a Jogigeralkyd) &r@uycgr adyR grodpwer abyl Breunstw CBe‘InFlY be the same or
differegntiation inhibiting agent according to

diffsenteR vis @rieidiogre atorppa hﬂsgelmtom;zs TR SFEYIPAT IHVVGF 6]&@?53’ group;
atons; R5 is a hydrogen atom a |ower acyl group

R'] @vaehydm@ﬂ at@moaiowz@ Ly} eroup, é‘rIEWF’b%éﬂl SEURAT aglpafﬁbglkoxy group;

whi;ch nay be the same or dlfferent RLQ is a h dr ogen

andy Ro st Midrpyygard qmi;%rm@p BUNTIEREIQUP, an A{IRASGERD B‘Fﬂ“Pd’f a lower
hal ogen atom a nitro group, a |ower al koxy group or

amQXVﬁﬂﬁﬁnyIgﬁa%ycarbonyl group; and R12 is a hydrogen

9 g SR LS, BV B S e i .
Rziaﬁhilgz{{h A d %ent Cor %ﬂ Egj 1Ig %@dﬁ%ﬁ%&w @IO&F[S aRll group or a
V&;Cal %Q{j aﬁ? :1(?‘@%2‘1}%%% }%s \p@{;ﬁ%}baﬁtglgﬁoﬁ% 3ﬂme or different;
SRR %ﬁ%qﬁ%ﬁ%i’algﬁé'rﬁﬁw B 8Ba oo htogp som. o
mtrao Igir?urpo ag?%w%r %?%% Egé‘grg% ?PQFQ% gl ﬁger g(oxyﬁ%ho 0 gl%upR%m'i RYZ is a
ny HoREFEGRL, 1/ 6R alkSPSEE N 0 B UGl B AP RRy foup
(16) The stem cell differentiation inhibiting agent accordmg to (12) above, wherein R'
and R” are hydro gen 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’isa
lower alkyl group or an arylaminoviny! 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



(17) A conpound represented by the formula (9), or a
salt thereof. 10 R4 RIO N~ IR13 R111 , N (9) wherein
R, R, R3 and R4 may be the sane or different, each
representing a hydrogen atom a |lower al kyl group, a
hydr oxyl group, a | ower al koxy group or a hal ogen
atonr RYj B® ,hydrogen atom a |ower acyl group or a
P gfoup; R6 and R7 may be the sane or
5 representing a hydrogen atom a | ower
QUP_Rr_ a | ower al kyl group which may forma
C UreR°R8 and RO are hydr ogen atons; R10, R11
By be thﬁ,sane or different, each
ggen atom a halogen atom a nitro
r19r oup, qklomer al kyl group, a |lower acyl group or a
> 7' koxy group; R13 represents a hydroxycarbonyl
a | ower al koxycarbonyl group, a secondary
riEM~paCar bonyl group or a tertiary am nocarbonyl group;
the wavy lined portion represents the presence of the
geonetric isomer; arrangenent of these geonetric
i soners_,is, not §pe0|ally restricted, but may be any
wheteir e, R’j Roped Rormathbe the saspepr diffsenti mrélpr@ntréeﬁtrrgg a hydrogen
(18). The conpound re esented by the formula (9), or 5
atogmy| & lopvige Rkt grorp, Roygexyl greupya lopegalkexRe1oup GiNg 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 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, 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.
R* RS RB

&)

11



(9) 11 wherein R1, R2, R3 and R4 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 atom R5 is a hydrogen atom a |ower acyl
group or a |ower alkyl group; R6 and R7 may be the
whesdire ROr R4 kY e Rt mBabh theegings entiffigerst, byl egeseraingn hydrogen
a lower alkyl group or a |ower alkyl group which may
atohqrrioaer iligl sloupcd hydrpx A% ramsl AROwer elkbydpagprorat lemisgen atom; R
R10 and R12 are a hydrogen atom a hal ogen atom a
is mhydoggn atpn, @ léwwmeacyhliskylp or @ lpweraalkpineoupc Rl andRSupay be the
or a |ower alkoxy group; R' is a |ower acyl group; R13
same pr elsferest, @acth yehresenting lacmydrogrmoatpm, & losweeralkyl group or a lower
al koxycar bonyl group or an amn carggnyl group; the 0 ”
alkyhgsoupiwikch paytfoon arrégy seemirs; RhenpReserigelrafentdtems; R and R
geonetric isomer; arrangenent of these geonetric
are & bydnogen stompta balegém hiom, reesitrol growp, a bewemallgylbgroapya ddwer acyl
the E isomer or the Z isomer each independently. (19)
groppe ot oarplowved alkpresgmupd By ishe foweulaayl Yroumr Ra” sgbresents a
thereof. R RO R8 Ra RIO NR13 Il N (9) wherein R,
hyqroxy@ebanyd erapreyloper ale@xyearbory! &iphp of entaminergibonyl group; the
reg_r esenting a hydrogen ato a | ower al kyl group, a
waNy diped prrtignaepresents bigeresenrost/thy geompesic isomen; syapgement of these
group;, R5 is a lower acyl group or a |ower alkyl
geQineSrip; isamaers gl Ry spRsjallyeresiicieda it sraydyer pry efithe E dagaper or the Z
. representing a hydrogen atom a |ower alkyl group or a
ISOW?CWQWBHQ?W% which may forma ring structure; R8

and RO are hydrogen atops;, R, R' and R 2 ma¥ be the
(19) The compound represented by the formula (9), or a salt thereof.

R! R’ R®

®

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 alkoxycarbony! group or an aminocarbony! group; the

12



same or different, each representing a hydrogen atom

a hal ogen atom a nitro group, a |ower alkyl group, a

| oner acyl group or a | ower al koxy group; R13

represents a hydroxycarbonyl group, a | ower

al koxycar bonyl group or an am nocarbonyl group; the 12
wangViynddi pertiopatpicednts ey pssaic bheéheppaanditie iddmemeArrangement of

geonetric isomer; Arrangenent of these geonetric
thdss gaemstricdserers Spaeti spetiglly estricted, éait rinytbermy dfehaByisaher or the

the E isonmer or the Z isoner each independently. (20)
Z i§bmeeceach ondupendgmtlgsent ed by the fornula (9), or a salt

thereof. Ra RL N~ R13 11 R1t N (9) wherein Rl, R2, R3
COrheRammynd cetrbeentearhy the folinfifle fBnor a sxttherewfr esent i ng

a hyd%pg%F gtom a lower alkyl group, a hydroxyl

a g7al koxy group or a halogen atom R5 is

tom. a | ower acyl group or a |lower alKkyl
may be the sane or different, each
repre ti ngNa Lomer al kyl group or a | ower alkyl
dtoup whi gh maffforma ring structure; R8 and RO are
gen atons; Rl1Q, R11 and R12 may be the sane or

di f REred’, €BCh representing a hydrogen atom a
rihal agen 'ton1 a nitro group, a |ower alkyl group, a
acyl group or a | ower al koxy group; R13

@ gents a nitrile group; the wavy |lined portion
repr€Sents the presence of the geonetric isoner;
arrangenment of these geonetric isoners is not
specially restricted, but may be any of the E isoner

or .theg i spner _gach jndependently. (21) The conpound
wheggip é‘seﬁ?e% By Bhén%i»mheasa@mf dfferents gach iepEsSEINg 4 hydrogen

atom, a lower 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 R7 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.

13



RA RLN I RI3 R~ ~N (10) wherein R, R2, R3 and R4
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 | ower acyl group or a |ower alkyl

; ,may be the sanme or different, each

r e[R3e drogen atom a |lower al kyl group or a
| ower which may forma ring structure; RS8
and s hyo ogen atons; R10, R11 and R12 may be
t heR®sa di f TRY ent , each representing a hydrogen

atom aghal ggen at omy, nitro group, a |lower alKkyl
gr oupr'®a INowerr'acyl group or a | ower al koxy group; and
epresents a hydroxycarbonyl group, a | ower
af'bonyl group, an am nocarbonyl group or a
group. (22) The conpound according to (17)
6T a salt thereof, wherein R, R2, R3 and R4
are hydrogen atons; R5 is a hydrogen atom a | ower
acyl group or a Iomer al kyl group; R6 and R7 are
| ower algyl gro whi ch nay be sane or different from
whezein Fos Re R%gnayah@i tre sarag er Hiffrrenje Aacky wiESseIting a hydrogen
and R12 na be the same or different, each 5
QIR @@@ﬁ@lkab groaphy By dgEn gredm a @%a@@éﬁ EEQHRT Baharlpgqnoatom R
group, a |ower alkyl grou a | ower aci group 2
is Pé\)&éFog’iPI@é%}l FAOUY acyh @reupsor 8 lawer alky walpb&namd 'R¥may be the
group, .a | owner alkoxycarbonyl group, a, nono-| ower
SaIQFWIdéFFPWBE £461 ﬁwrerg ]ay@pgqrbw@m, a lower alkyl group or a lower

kyl am ocar bonyl group or phe ocar bonyl
Al § StP ¥hig Oeaﬁp%rtaqﬁr%&sf& Pail ﬁom@?yﬁr%fa rafr': 1%1"’ R and
R'S Higinbie | 35%63 ﬂ;ﬁ%ee S@teﬁa%r&ﬁfeseﬁr%ﬂgbﬁéeggﬁ gﬂogﬁ
Iovver al nd R7 are | ower .al k r ou
nitgg, swpnﬁbstlg RSP o o A0MET reoi apup pee 1ot i ORE gFope and R

represents a hydroxycarbonyl group, a lower alkoxycarbonyl group, an aminocarbonyl

0%1‘1 atom, a

group 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;
R® and R’ are lower alkyl 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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14 hydrogen atons; R11 is a |lower acyl group; Rl2 is a
hydrogen atom a halogen atom a nitro group, a |ower
al kyl group, a lower acyl group or a |lower al koxy
group; and R13 is a hydroxycarbonyl group, a | ower
al koxycar bonyl group, a carbanoyl group, a nono-I|ower
hyétogyh ammedar hoaybwer acip,gréuiR Y anarhydrogen atom, a halogen atom, a
al kyl am nocar bonyl group or a phenyl am nocarbonyl
nitgy gropp, ®tovecr atltyll grdgx @ dbwer(424) gibhp of anpwendkaccgrodpnand R” is a
to (19) above or a salt thereof, wherein R, R2, R3
hydmaty&tbomyle gogdry, ogetoat¢rordkoxRbaibengl | oaep, ac\dartlgproayd group, a
or a |ower alkyl group; R6 and R7 are | ower alkyl
maoelopsr alky Eminegarbenyl keouvpaadi-towdaialKdareiorarR8nylR9oemdr a phenyl
R 0 are hydrogen atonms; R 1 and R12 may be the sane
ampnocdifongt group, esctulrtbpreeSent i ng a hydrogen atom a
hal ogen atom a nitro group, a |lower alkyl group, 3 .
(24)Gler compdundraoegrding ta ([l Byelovel deaxsaltghenspf, velredeiRES, RS, R and R
a hydroxycarbonyl group, a |ower al koxycarbonyl  group,
ariah)céamsrmsgﬁloum lower agyt @roupnesra @maﬁqﬂ guowt Boayd R’ are lower
group, a di-Ilower alkylam nocarbonyl ;group, or a phenyl .
alkyhizrroga Mol may be diys sanpsgr differentfbo Bnand & orrgihygragsn atoms; R
&ZQ) above or a salt thereof, wherein Rl, R2, R3 and
angRR"” me bhyh weRarordifatent, Rach rpeshyingy brdragehatom, adakgen atom,
acyl group or a |ower alkyl group; R6 and R7 are 5.
a NiEEFOUR) R IAWeyradiid Sroun. adoweradyb growe of artewer alipxy Brospt and R is
R8, RO and R10 are hydrogen atons; Rl' and R12 may be
a hpdroxysAsbenyl dErover entloweh Ak xysHbeBYk igighta AyeRtByEAYl group, a
atom a hal ogen ato a nitro group, .a | ower alkyl
magodgprer alky sRBRoGREInYY WP @ﬁl-g)weé\faﬁwlarames%pogxlcaygyp or a phenyl
and R13 js a nitrile group. (26) The conpound
m%&?hﬂnﬁbgltoap( 21) above or a salt thereof, wherein Ri1,

oo P S 2 O T kS R8RS
LN AN RN L A
R AR PR it SRt 0 e S0 SRESERT R e o
hyggolégrll a%rm(:)sl;'I Rt a?ncf ﬁmenrlayage\! {hegsra%%porod’iffgrelne ¥an 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 nitrile group.

(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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al koxy group; and R13 is a hydroxycarbonyl group, a
| oner al koxycar bonyl group, a carbanoyl group, a
nono- | ower al kyl am nocar bonyl group, a di-I| ower
al kyl am nocar bonyl group, a phenyl am nocarbonyl group
or anitrile group. 15 (27) The conpound according to
201 e @ﬁﬂ[lycﬁm@racaoraﬁi tol{ Py £0ke oWhisgld tHeseof, which is
( ()}f acetyl - phenyl azc% t((3 )5, di met hyl - 3, 4- di hydr o- 2H i soq
(4cewl-phenrylazoh-i(3le e a8 e B4 didg it -2 Htikyduimsines 1-ylidene)-acetic acid
acetyl - phenyl azo) - (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soqui n
etiglliester, 1 -yl i dene)-acetic acid,
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
(44 s&eguiphehylase )13y -dmenky - Ndhjdro2H-mogtiaoiinte ] -ylidene)-acetic acid,
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
2-{4saepty] rphkehylazo )k 2-(3, B idi@nth)yt-BL4ANd ity d rordt fisdquamdinai-ylédeno)y-N-meth
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
yliasatgmideol i ne- 1-yl i dene) - N-phen yl-acetam de. (28) The
conmpound according to (18) above or a salt thereof,
2-(Aracehylipheyla3e)-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline- 1 -ylidene)-N,N-di
acetyl - phenyl azo) - 2- ( 3, 3-di net hyl - 3, 4-di hydro- 2H i soqu
mé¢thyll-doetantidg,/drdene) - acet ani de.  (29) The conpound
according to (19) above or a salt thereof, which is
2-Gh-feetd qbenylaphenid, axdmethyt-2,43diBydor Hbt snauirglinedrHydene)-N-phen
2H-i soqui nol i ne-1-ylidene)-aceta mde, or
ylacgtamigdeet y| - 3, 3- di net hyl - 3, 4- di hydr o- 2Hi soqui nol i ne-1

-yl i dene) - 2- (4-acetyl - phenyl azo) -acetam de. (30) The
(Z&brﬁiv@uﬁama@@mi oﬁCﬁgrdmg (te0§T8babaveoor aa syt thasepfeowhich is 2-(3-

acml-ah@tmzoarﬁe@;a -dizepthylsd . S-difiyeseRYA- lssqwnakmf-’yaw&dm)r%amldc
ui nol i ne-1-ylidene)-acetonitrile, (31) The conpound

2%k c Hhali pRMPRPId2 13ccarbue B 93alabovhepot , SHthi disreaf, which s

2- (jlr:g:eggtpg»@ ﬂéf(?)ﬁ%—%%i?}?t)}m%](@ﬁﬁsﬁ%hggﬁg %lH_ 1]:§0<§u11?1’01ffnet f Elgene) aceta

mide, or

2-(2-acetyl-3,3-dimethyl-3,4-dihydro-2H-isoquinoline- I -ylidene)-2-(4-acetyl-phenylazo)
-acetamide.

(30) The compound according to (20) above or a salt thereof, which 1is
(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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(32) A stemcell differentiation inhibiting agent
whi ch conprises the conmpound according to any of (17)
to (3 1) above or a salt thereof as an active
ingredient. (33) The stemcell differentiation
i nhibiting agent according to any of (1) to (16) or
(33)3dpve abewsn tieload moldraldr ovei gittl ceentfoand \ieh ghinpeond odhivh does not
is the conpound having an action of keeping or
activate SEAT R ¢sigmal achsductyamf activkmk bficapdvoppibadase. (34)
The stemcell differentiation inhibiting agent
(359cHar démgell difergniddtionlinhibitigl fgent a&dydiag td Gny 38) 1 )abdVé) or (32)
wherein the | ow nol ecul ar wei ght conpound is a
to Bpabwrnd whereih tledswnaoblecalat weagle (STABANG S5 gnadmpound having an
transducer and activator of transcription 3). (35) The
actiirerh ipedehsiog fft SSEAL-1 atfigam dxphiskionilernglagent accordi ng
to any of (1) to (16) or (32) to (34) above wherein
(36)nehel shem reoll eliffi¢rantiatiwinginhibetingoagent agrding dorpoy d (Haei(hgp or (32)
an action of increasing an SSEA- | antigen expression
to (Bvedbove 3derainethe tlew mweleruldr fwfeeghs moiﬂaitf)iueg i$ ghgapipdung having an
agent accordi n&ﬁt@o any of (1) to (16) or (32) to (35)
actiiovidnogsasing An Neaog esnaeinsessioarlev@di ght conpound is a
conpound having an action of increasing an Nanog gene
(3TaxHhreesfemaiell @ﬁ%rqnn@tscn) intRlitigg exgeledqconling & EHviabovenvherein the
i nhi biting agent according to (36) above wherein the .
low gpleppilactitight caenpmndds guerrdici compoynd ynaving anorsbienrid increasing
having an action of jncreasing the Nanog gene
theé&gmsgqngﬁxlar@%pr_l levgB) The stemcell differentiation
i%bitingaet according to (37) above wherein the i
G olfentieacla Iﬂ\%éqn@lmwrw% ting aggntaagsprdipg fe (30 AbeRavherein the
contai ni ng .an azo grqQup whic has an_ action of )
lowy H&E?é?é’é"’rrﬁﬁelg wgg%ﬁ@w F £88YPEHN] gomipiningady) azg group which
nmet hod far culturing a stemcell, wherein the stem
hag.qgt getion Ogle‘irEﬁSé‘bB ‘ihﬁ%éﬂﬁlog@ﬁﬂ? FIREPEHT ‘&¥€d state by
si,n h temcell differentiation inhibiting agent .
(ER) PR 9 flwa ?(H CL&HVID(gf a(sﬁmt BCHE’ 1@ReIgin (tl@)stepb 06:@853 c&tured in an

uncgggfle%ﬁ\#?a?%qté bg{re H%Pn%%{: 3{;{# gxlelL E{;%ﬁg%g%?ioﬁggﬁi%ﬁlrllligcag%gteggcording to
any of (1) to (16) or (32) to (38) above.

(40) 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 (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 thercof ranges from 10

ng/mL to 100 pg/mL.
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cultured in the undifferentiated state by using the
stemcell differentiation inhibiting agent according
to any of (1) to (16) or (3 2) to (3 8) above. (41) A
cul ture nmedi um containing the stem cell
differentiation inhibiting agent according to any of
(4LA sten{ 18)l eultrdP)in t the (AR)iffadentigtedsst@td WCtusing the differentiation
ingredient. (42) A culture nedium containing the
inlabitipguugdnteccording® dny dify) wf(16)1d) (32t 38) pbaslzove, or
a salt thereof. (43) The culture medium according to
(45)44) cedlr o 4 2sswbohich ishdtaned bheliffaratatingt isem @bll dultered in the
differentiation inhibiting agent, the conpound, or the
ungdefdrerittatedesifite rrgnges the diffé®ntiatghnbhibitigd4pedyaerordifg to any of (1)
(44) A stemcell cultured in the undifferentiated
to §1@atoe (B3) tu{B)pbole. di fferentiati on inhibiting agent
according to any of (1) to (16) or (32) to (38) above.
(46)4Bhe gelbet thedissee adoosding whidh) or {4Datwivacuhergin the cell or the tissue
differentiating a stemcell cultured in the
is usedi fbf by @me ransplagatiore by using the differentiation
I nhi bi ting agent according to any of (1) toséi16) or
(47)32)thegrapquig)method avhetei Yhererd] exband the tisgee a¢oosdipg to any of (44) to
according to (44) or (45) above, wherein the cell or
(4e)aboye sstibjectes tgdp givogransplaptajient r anspl ant ati on. (47)
A therapeutic nmethod wherein the cell or/and the
(48) A pradlrug ebihgicampoundipgeosding acnyt of (17xt) (3dhabeve af a salt thereof.
subjected to in vivg transplantation. (48) A prodrug
(495 A Phermassiénah gompeB Hen AympHsaa hegompoppdageqrdmge tgsgy &f (17) to
or a salt thereof. (4@3 A phar paceuti cal conposition
G HAbsre er agalt hsredd opauserras desreiing to any of (17) to
(31) above or a salt thereof or a prodrug thereof
Brief Description of the Drawings Fig. 1 shows

structure of the compound A according to the present
Bri‘ﬁf\i&ﬁ?‘ill?)tfﬂanﬁ e@é'ﬁ‘ﬁ’&&ﬁd Ais a compound in which R to

Ri2 %Eg.tlh (sahgvesr g[[lfllllc%urgzsgf tihg cl(:)in%jom]id %[ gccording to the present invention.
The compound A is a compound in which R' to R'? of the formula (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 compounds 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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represented by groups or elenments presented in the

table below. Fig. 2 shows structures of conpounds B to

F according to the present invention. The conmpounds B

to F are conpounds in which Rl to R13 of the fornula

(4) in Fig. 2 are represented by groups or elenents

pr es &Y. @khbwstshactusdsl of doeippund$h go odcshrdng @ the prdsentohvention.

al kal i ne phosphat ase quantification 1. Fig. 4 shows a
For deulompiundd kad bnR' phRS phédrasdn &)adn Ming dre réprgsenfied by groups or

shows a result of STAT3 activation assay 1. Fig. 6
elesdentssprasen@at in3hed tabmleelewpr essi on level . Fig. 7 shows

a nanog gene expression level. Fig. 8 shows a result

of ahigavHr abewf | aioeedc efitalkalirenghdsphatasx ppuestficatione¥ evhen the

eval uation 1 of SSEA-1 antigen. 18 Fig. 9 shows
dif§trentiationéshibitingagpoiavderding © the ausentdhvention is heed.

present invention. For the conmpounds a to o, Rl to RO

of f Bignillashosys & mesmiltgof on average flussenseridsitgngtr upsprgssion level

el ement s gresent ed in the table below. Fig. 10 shows a
evaluatinn 2 of SSEAal aniigephosphat ase quantification 2 when

the differentiation inhibiting agent according to the

pr esBigt 12 nhews porsultofipddd3 aetigationassmows a result of

an average fluorescent strength in expression |evel

eval b il dghowsiessistmi £ Seall @’%ﬁ?ltmﬁg. 12 shows a result

of STAT3 activation assay 2. Fig. 13 shows result 1

of EBigédftishewpraspkt drad ES%ell subguliens result 2 of ES

cell subculture. Fig. 15 shows_an_epbryoni c stem.cell

undi Fierlé shP WS a8 PRy eTF fiemy cell padidieggiitialgn-maitaining effect of the
.differenti an on inhibiting agent accarding to the
dlf?ﬁr’%&ﬁ@nilﬂv g Ggentpacgordig @%ﬁ&greaﬁméﬁﬁ?%ﬁi c stem

cell F%Jgndllg fs%i)svrs]t Ia.g1 t Elil‘g rygrell{ct %tlerr]r{ ncgelle]ill;lgi%erentiation—maitaining effect
(staining image) of the differentiation inhibiting agent according to the present invention.

Fig. 17 shows structure of compound (D according to the present invention.
For compounds D, 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 @, R' to RY 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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(staining image) of the differentiation inhibiting

agent according to the present invention. Fig. 17

shows structure of conpound A according to the

present invention. For conpounds Q Rl to R13 of

formula (10) in Fig. 17 are represented by groups or
de€inedrpspiaidifg asepet adsgepifichechindd] €ichil rolatedib ghostdesirows

structure of conmpound OZ to (c)0 according to the

presemém dellvespdrn aell fsoi celngiffercaisiable into tother dell typefl@hich are

of formula (9) in Fig. 18 are represented by groups
differeetisbientte @hers eslt egpeb rhaving 4 apdoifidik fiowtiok] o oth®r words, finally

shows a staining i mage of al kali ne phosphat ase
dif¢@htiatad celBest celligipesfiama Bamomer kapg€ut t he | nventi on

Herei nafter, the present invention will be described

i n ddiosipbteniTitemfoslll ipotent stetmnietlak atcell Wiffareatiahlninds grbitrary cell

el sewhere stated, defined as provided below. Al other
typesdheoluding meltipetens edls or dcompdetshedifferantiniedreels €in athdéregerds, cells

ot herw se stated, 19 defined regarding usages in
thafpan inbilenges dififiremtiate intd dgripwd celled to those terns. Stem

cell: stemcell is a cell differentiable into_ other )

cel | Mylipstenivstenh calle mudtipdtentesieinapell is @t eclodiégrentigble into not

types having a specified function, in other words, _
alwiysaall yypeditut ene of insaneddifierans cell typds) dppesmime gf the multipotent

narrower range. Totipotent stemcell: totipotent stem
stercpll§ i ahemptopdictit steane¢lhpne thipcell sppdiffeseytiaie into various blood

types including multipotent cells or conpletely
celitypasrsaph pa banphacyte anidrngrpdroaiét-ds, cells that can

no longer differentiate into variaqus cells). )

Mul t iﬁgrglfréﬁ@lcSSE@mC@Bl Pmbpms plsteritll & &Aotrotentjcgllphigiped from a

differentiable into not always all types but one of
mw}ijorcﬁ plagtogyst stage jof &l ﬁg&IY(Aﬁg@ﬁalﬁlﬁWég gfprglﬁg)lantatlon phase among

theiam §ils ) 15 G ertbnt o M PG G ppgtonally applicd
to Ctﬁ!: lmﬁ i gtsenfc’ legehm %Sellfl “l,l%{gfp Ii]socc:l%:/tteﬁm%lré %nbgcro%/rtleh raosc etrr?l' Oor an ovumi,
originated from a primordial germ cell of the embryo or the fetus (young). However,
this cell is occasionally called an Embryonic Germ (EG) cell, and may be distinguished
from the embryonic stem cell. Embryonic stem cells used in this specification may be
of any animal species and, for example, include the embryonic stem cells of 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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Enbryonic stemcell: enbryonic stemcell is a
totipotent cell obtained froma norula or a
bl ast ocyst stage of an enbryo particularly in a
prei npl antati on phase anong the stemcells, and also
called ES cell. The enmbryonic stemcell is
diffecemiatiap ahtoyl appphedity tod ceheinahirthes deffdrestiated stede] or a cell mass
which is determ ned as beconme a sperm or an ovum
comthingigntht eelll.f rom a prinordial germcell of the enbryo
or the fetus (young). However, this cell is
occaBeaierl faedenlukat] imnarEmimyofideso@bimg (kS)preseht inwamtion is that
may be distinguished fromthe enbryonic stemcell.
proEnding ani envitoemenelih svhistedhd fotipotest sspeng i cell ciatplaad rthgrepe to help
of any ani mal species and, for exanple, include the
propapaticondfchs plamdatetipetent stgmicatit es i ncl udi ng a human,
and mamal s other than primates such as nanmal s and
avi aheedtoeelbofeedarycellt ered potaoraiy ¢fsdescebimgethe present invention is a
differentiable into arbitrary cell types including )
nonthBpetant sterocelt o whichghe t¢tépodenipiem e¢1£ iscplateds ank thg medtotipotent
cell (in other words, cells that can_no |onger.
steg deflaprenidpaarenviranment tobedp peonagytiomel the platehioyipotent stem cell.
mul tipotency is a state differentiable into not al vvaYs
al | Eomesnenitderivad fegm paesil: pll cempprengederivedyfrgm a cell, such as
Undifferentiation; undifferentiation is a state in
comppeneRtsasecrpiast fremythe edll.icopigsts and sl mambrgng cerapenegfs. o
plurality of cells is a cell in a state of having an .
abi | Thy, Rsesepd igventime REGatssng Aiftesentiagpon oinkibiting agentrallowing
cells in a further differentiated state, or .a cell .
propagationcykh maHitenen of dhg ptemperd éF‘?fSeﬁi’ie!ﬁé? efyeyenif stg cell, in a
i.m of. descri bing the present invention is.that, . ..
undiERERERISE SEHE b FRIBRTBRION P AT e Tt e entigtioB iphibiting agent, a

CGIES@‘EQ%@%‘%%@% : eg?nﬁlé g‘i‘qh.gffﬁ%é% @%ﬁgﬁgﬁ%%@%{ggﬁ ,gg_ﬁa cell line
or ] Db B TG R o R G iomviein
e} Sl et Sl Rt A el oA LE Ly SRR 46 the present

inv@ht%ne dprggggla LN hRLGIC ?llml ‘undifferentiated embryonic stem cell more

conveniently and safely than conventional. The culture method by using the
differentiation inhibiting agent according to the present invention may also be used for
screening regarding a specific diﬁerentiaﬁoﬁ-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

21



Conponent derived froma cell: all conponents derived
froma cell, such as conponents secreted fromthe
cell, contents and cell nmenbrane conponents. The
present invention provides a differentiation
i nhibiting agent allowi ng propagation and mai ntenance
ofofnainteinBigetheC ehdiffefphaihrtdafthye ah tegltenordetl sdremecedeld, However,
ina wundifferentiated state, a culture nethod by
preferapdy, t e dowf erobsriulaat weight néoripdundg isgseinplifiedcBy |l a compound
culture liquid prepared by using the differentiation
repmkintéd bynthedgbotvingaodnaladé):l |ine prepared by
culturing the differentiation inhibiting agent. The
diffgrentiation inhibiting agent, the culture nethod,
Fgand he culture liquid provided according to the
'nv¢%tion propagate and maintain the
nt-Xat gty enbryonic stemcell nore
piconveriently and safely than conventional. The culture
neth%d by using the differentiation inhibiting agent
accdtding to the present invention nay al so be used
for s¢reening reﬁg{ding a specific . )
whtr¢ineRen® atR oAnd fuanayg beatheosame dora diffesentl each representing an
conbi nation of differentiation-inducing factors. The
elegopiwighdspwigigo peayit iafgelepleonrdanatingr eraupaced hpdmegwmitem. The
stemcell by using the differentiation inhibiting _
elegyoptdoanting Brovpus asubstifaeriduhich caw demate ap glacken e adwnrene ring,
invention provides an inportant benefit including the
and ghq elecires-withdeaning expuns a sbbsiidwant haviagagapperty ¢fewithdrawing a =
whi ch has a single or a plurality of genetic
elgtHant PRaki BARZeEppringabl By | viieg « Hammptl's; sybsiupntgconstant o, the
treatpent. The differeptiation jnhjbiting agent
elf‘&ErEB‘rngﬁ%n& graupeangrtas trpﬂwﬁtfirawqgsgraup emﬁf dsfipgd as 0<0 and

SRR AR Sy G0 e AP Gheory OF Organc Chemistry)
undi ffer iated _state he stemcell can be used.
ng?ﬁ’%% SKYRPan; ﬂ%{) Jow nol ecul ar wei ght
conpaund. i s, exenplifiged by a conmpound . tepresent .
e 0P Figh A SO BRn  0y8- OB PRE ReniefShE RblCtid Beero atom in

thma.%%be the same or different, each representing an
L1"8&t r on- wi t hdr awi ng group, an el ectron-donating group

or a}{%%;e%gﬁetrs] alawl_ta rgf]len-le_:hgeroup 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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el ectron-donating group is a substituent which can
donate an electron to a benzene ring, and the
el ectron-withdrawi ng group is a substituent having a
property of withdraw ng a 7c electron on a benzene
ring. By using Hammett's substituent constant cy, the
el ectAnungdhemt itrig pgifadpleahat thbeinglottd Snevd-irfeatinring containing
group can be defined as cy<O and a>0, respectively
at lelstsloheferoldtomawhiath iReeledtEd fidantrt@bup beisingfof @rjaogen atom, an
Chem stry), Hasinoto et al., Sankyou Syuppan, 1997).
ox¥gem atomanA arsepiue sont, sn ghesing.0 8- nenber ring cont ai ni ng
at least 1 hetero atomin the ring. X represents an
al kyltersealge qupfeldnd migatt the @A muablr oofo-membien ringadomtaining 1
ranging fromO to 10. The al kyl ene group having the
nitergematemiye theringank this¢asgl e lSemdmber riog inpregereblyyancunsaturated
constituting the al kyl ene group may be substituted by
ring @a¢thayp-membenmiagds prefernblygr wtpatgddings - CONH-  gr oup.
Further, the group may have a double bond bonding to
the Furtberait iy peceriaklel Gakthgradigdenmagronnvepresantedipy & has 1 or more
el ectron-w t hdr awi groups, el ectron-donating groups
Bro3ips laéion g@m%ielﬂmdafgom the BEIPtogapisting»F apalkybenoypaan acyl group,
aromatic group which may have an el ectron-w thdraw n
an gikoxy, Sroum dnd gr@npd@hadmgcvgbwﬁ weur anyal @@@ﬁrmﬁgmup, an
The ring, A may have | or nore electron-w thdraw ng
wngr%{}@nsh&rpapz NiglespuRIgHhE halgser Yopsasassustituent.
substltuent other than an -XG gro 5) 22 Anon %Wéw%@
i Eopistagrabibe expzple plothe; ingmislai (d) dndudesra ¢l gsoquinoline
r.ing cont ai ni t | east het ero tom whi c
deré\éqt@@tréareﬁ?r&# dyieth rtjauauléo(r]?}é.@ti.%gf lead%‘ta#aaéﬁprgf%d by the
? ygen atomand a sulfur atom in the ring. It is
forg}“é% éreferable that the ring Ais a 5- or 6-nenber
rlngvcorgtagnl ng 1 nitrogen atomin the ring. In this
case R5Rmsnber ring is preferably an unsaturated
i De @ menber ring is preferably a saturated

@

wherein Rl, Rz, R3, R4, X and G are the same defined above; R5, R6, R7, 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 ge &)
¥ 4 N\)(
R G/

wherein R}, R%, R?, R, 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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Further, it is preferable that the al kyl ene group
represented by X has 1 or nore groups and/or atons
selected fromthe group consisting of an al kyl group,
an acyl group, an alkoxy group, a nitro group, a
hydr oxycar bonyl group, an al koxycarbonyl group, an
graup oraclardoegenl atgmoup, a nitrile group and a hal ogen
atom as a substituent. For instance, the exanple of
t he Bpedifit @xbmplesnuf] thd estrahtdesisaquioeloies derinatiob i mpresented by the
derivative represented by the formula (2) and an
formdok2) tehideat ¢orepouedrleserg te dtgactures shorwmuby te3formmla (4) or the
RO R8 (2) wherein RL, R2, R3, R4, X and G are the sane
ﬁMMBﬂaﬁBdmdmﬂmhihﬁﬁﬁﬁRﬁ, R7, R8 and RO may be the sane
or di ergnt each representing an
el ect %afamﬁng group, an electron-donating
arggen atom (3) wherein Rl, R2, R3, R4,
sanme as defined above; R5 and R6 may
eNor _different, each representing an
thdRaMAng group, an el ectron-donating 23

groupgrer alhydrogéP atom Specific exanples of the
tetR&hy oi $&Yui nol i ne derivative represented by the
rif or |2) i ncl ude a conpound having the structures

y the formula (4) or the fornula (5 and a
hereof. a R RL Nr ' R13

®)

R10 R12

wherein R' to R” 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
hydroxycarbonyl 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 RY
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
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Rt" -~N (4) R12 Al 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, Rl to R13 include
the group or atom selected fromthe group conS|st|ng

atond, :alalagdtydtomr auitro oy a tvaurmlkay @bkpxg'*gs atydragen atom, a
nitro group, a hydroxycarbonyl group, a nitrile

lovgerailipy] gaoupglakdowycanybenylp @rolower atkoamignogaRIdisyd hydroxycarbonyl
group, a hal ogen atom and a hydrogen atom In the case

graofp, & herifeognoup,aan(ah)inocarbosyl poowp @refosreablkexydmabor®l graup.
R4, R8, RO, and R are hydrogen atonms, R5 is a
hydr dfe how¢oatky b gtoopereprsgitedbyud iocluded, dowe insédnks,| methyl, ethyl,
group, R6 and R7 are | ower al kyl groups which may be

n-prheyls sapropyl, aF ity evebytyRisecibutyd, testehusgle n-peatyds isppendyl, neopentyl,
hal ogen atom a nitro group or a | ower al koxy grou

1-rrathyipgonylhy d melgxiylat onsohaxylov\erl é+d4y1|ethgikwpl,, a Iawgmethylbutyl
acyl group or a |lower al koxy group, R13 is

3. 3ndiatrethostbutt b e Himashppepyh Znbthyibuey | gnoths, hlém Preferred is methyl.
am nocar bonyl group or a | ower al koxycarbonyl group
The Tbadpwar @%oxgrwppr@preéggﬁ@éw By Rlvdes] J@regxamp}ﬁ mehtoxy,
i nstance, nethyl, eth ropyl, isopropyl

etmxnutpprWs olmrypoxss eﬁut@aﬂywew@ Yhuegibutgypepnjexy, hexyloxy,
i sopentyl, neopenty 1- met hyl propyl, n-hexyl,

eptgks%xfgﬂty oxy and the; lﬂ@t h;ﬂr%fsrryqi 18 Ize@may met hyl but y! ,
3, 3-di et hyl butyl, 3, 3-di Ipro 2-eth Ibut
and the hnalqgén amréffél?’ieé%ﬂt?g%ﬁe‘% Hp$l: ud Euq)ré% %éqrmxymmme and

rou fe ed by R includes, for exanple, nehtoxy,
SVGE QVOHF%BbP%EBQ? but oxy, sec-but oxy,
tert oxy,

pent oxy, hexyl o y € |, ox t y
and ifﬁ% Iyt 2CHy grouP; Epresen 3; B@#ﬁ@eshﬁqrsﬂgi Xcgtt%l propionyl,

re re Qe lege byP Rfelrrrg:(cﬂllggcees[yifl uorl ne, chlorine, brom ne,

The lower alkyl group which may form a ring structure, represented by R
includes cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like.
Preferred is cyclopentyl, cyclohexyl or cycloheptyl.

The lower alkoxycarbonyl group represented by R includes methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl 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 aminocarbonyl 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

25



iodine. Preferred is chlorine or brom ne. The | ower
acyl group represented by R includes fornyl, acetyl,
propionyl, butyryl and the like. Preferred is acetyl.
The [ ower al kyl group which may forma ring structure,
represented by R includes cyclobutyl, cyclopentyl,
aboyskodmplified oyet aliebigydup, oy al pheaylygroapdvititie nlaykewve a substituent)
Preferred is cyclopentyl, cyclohexyl or cycl oheptyl.
andltle: lilwer al koxycar bonyl group represented by R
i ncl udes net hoxycarbonyl, ethoxycarbonyl,
pr opawy gairvatiyl gamgp tepecsented.byPReheludey fos example, -(CHy)s-NR2 (n
nmet hoxycar bonyl or ethoxycarbonyl. The am nocarbonyl
reprepmés éntoe8, prefdRablycl uddschfafr Rexwhizhemay CONRR favae lor different,
of Rs, which may be the sane or different, represents
incddudascr bybrngert atom, arlowboekybgemp| aflgwer alkpvweroupd which may form a
group, or a phenyl group which nmay have a substituent)
cyeliistripgure (k. cythie stocuramay caniafrot ¢ Bdrepdrogiterns such as a nitrogen
represented by R includes, for exanple, -CONHR (R
and @p oasedm) end pehandwowx ehshimaxbaveoymbsatugyt. gr oup, or
t he phenyl grou whi ch may have a substituent) and
t he Wnkecetomyalkydrenrasoptesnbn Bcimebway H(dlouPAnal wapesents 1 to 8),
for exanple, -CONR2 (each of Rs, which may be the sane
preferaglfrrent, represents the 25 above-exenplified
| ower_al kyl . group, or a phenyl group which may have a
substlihe gagside bipken drubly E@@ ipfedpimwal(f) 1epgseis a single bond or a
represented by R includes, for example, -(CH2), NR2 (n
dopllgrhondnt When thegoneridg Brokgn owble Iing- i the quanpapgd ggpresented by
ent i ncl udes a.h

RPN X ST —
ot O Th2 s SHhS eor e RESp (A, YE S ML S o,
oo B RSLL L R ChuTEy BRYE B o ey
Thé(grlrzlg(;ﬁnﬁoa%:cogﬁné et%rt S1’3(:"1r)]rte“§’en }n%egt)ldn may be an arbitrary mixture of
geometric isomers having pure shapes based on these geometric isomeric patterns.

In the formula (5), it is more preferable that R' to R*, R® and R” are hydrogen
atoms, R'” is a hydrogen 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, RZisa 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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preferably nis 1. The one-side broken double [ine in
the fornmula (4) represents a single bond or a double
bond. When the one-side broken double Iine in the
conmpound represented by the fornmula (4) represents a
doubl e, bond the wavy lined portions (2 sites)

< R -7 presence of the geonetric isomer.
MRi ange these geonetric isoners is not

sped StiR°cted, but may be any of the E isomer
or gr each i ndependently. The conpound
aRcording )yo the present invention may be an arbitrary

m xt uge ofl  gegne(®ic isoners having pure shapes based
on RMeseN'geoyfetric isoneric patterns. In the formula
rif5) | it |s mye preferable that Rl to R4, R8 and RO

Fydt ogen atoms, R10 is a hydrogen aton1or a | owner
group, R5 is a hydrogen atom a |ower acyl
rigrouwg or a |lower alkyl group, R6 and R7 are | ower
al kyl groups, which may be the sane or different, R
is a hydrogen atom a hal ogen aton1 a nitro group, a

| ower al koxy _group or a_|ower al koxycarbony]| rou

R12 Morg spgdhe genpausls waiqhowe r’fh%F Y@rptﬁ@auma Ing ém‘ratlves and

acyl roug or a | ower al kox roup, SpeC|f|c exanpl es
remsefl dretieere-dyscribed derasilalomsbidsdhs follomdng epmpeynds:

é_ wherein the one-side broken double line is a
2-(densplvePhemdazand - BB dimethnl- bt dibydip s hjpoquigebngs | -vdislgne)-acetami

which is represented by the formula (7). 26 (7) Mre
despecific conmpounds, which are the

2 RSP BF S e e o By N - -31dend) acetami

de foll ow ng conmpounds: 2-(4-acetyl-phenylazo)-2-(3,3
dinethyl 3, 4- dihydro 2H i soqui nol i ne- |
| i de

2- ey iahenyt AzByednt 3, 3ol Hisogipaliay gy acetami

de |squ|noI|ne | -ylidene)-acetam

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- (4- brono- phenyl azo) - 2- ( 3, 3-di net hyl - 3, 4-di hydr o- 2H- |
soqui nol i ne-1-ylidene)-acetam de
2- ( 3- brono- phenyl azo) - 2- (3, 3
-di net hyl - 3, 4-di hydr o- 2Hi soqui nol i ne- |
-yl idene)-acetam de
2-@3;3-dinatthyr H4 plilgyrlyb-2FbisoGuin8lide-dl vl gl 2-84-Aitchi- plycohiytrz@ Hacetamid
i soqui nol i ne-1-ylidene)-acetan de
¢ 2-(3-chl oro-phenyl azo)-2-(3, 3
-di net hyl - 3, 4-di hydr o- 2Hi soqui nol i ne- |
2-3y3-oegikyl-hé alibydro-2#eispq§iBone-1-ylidene)-2-(3-nitro-phenylazo)-acetamid
-di net hyl - 3, 4-di hydro- 2Hi soqui nol i ne- 1
€ -yIidene) 2- n}tolylazo acet am de
3-dineth di hydr o- 2H-i soqui nol i ne-1 -yl i dene)
2- (323—@11]@@3}1);&?3&@%@@@@-3&5 @gqulgo](ims -3-ylidene)-2-(4-sulphamoyl-phenylazo)-ac
-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne- |
etan}lld?dene) 2- (4- met hoxyphenyl azo) - acet a i de
(33d|rrethl-34d|hydro 2H-i soqui nol i ne-| -yl i dene)
2-Ga- dmgtarlhbd Wﬁlz@yqlaeeknae-lﬁﬂldén@ﬂ (3-sulphamoyl-phenylazo)-ac
2- (3, 3-di net hyl - 3, 4-di hydr o- 2H i soqui nol i ne- |
e“myﬂFdene) 2-(4- nltro phenyl azo)-acetanmid e
2- (4?0(3@? d{nigggl%)é!glﬁ?q))g%gé h%dg%ggé{gf&%?hr%%H qgoqlun%/olhlng 1-ylidene)-ac
2- (3 3-di met hyl - 3, 4- di hydr o- 2Hi soqui nol i ne-1 -yl i dene)
etamide 4. syl phanoyl - phenylazo) ac etanide

dj met hy hydr o- 2H-i soqui nol i ne-
2 éﬁCFG’iﬂEBHOZ’}FSY@E‘P)p% ﬁ%aﬁlmﬁmﬁf; %glgydr&éHéf%ﬁwrtPéme 1-ylidene)-ac
2 é4 acetyl am no- phenyl azo) - 2- (3, 3- di met hyl - 3, 4- di hydr
HU9% i soqui noline- | -ylidene)-ac etanide

2-(2-acetyl-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-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-isoguinoline-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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2- (3 -acetyl am no- phenyl azo)-2-(3, 3

-di et hyl - 3, 4-di hydro-2Hi soqui noline- | -ylidene)-ac
et am de 2-(2-acetyl -phenyl azo)-2-(3 , 3 -dinmethyl-3 ,
4-di hydro-2Hisoquinoline- | -yl idene)-ac etam de

2- (3, 3-dinethyl-3,4-di hydro-2H-isoqui noline- |
(4-aydty dpina)yiaZe pli Bdimeihy 8 dt dihydie-2H-isoquinoline- 1-ylidene)-acetic acid
(4-acetyl - phenyl azo) - (3, 3-di et hyl - 3, 4- di hydr o- 2Hi soq
2-(@ravetyl3e3-dinyd thyleh4)dilacled-2¢1-moquino Bhdr i ylidshar2-(4-acetyl-phenylazo)
2- (4-acetyl - phenyl azo)-2-(3, 3-dinethyl -1, 2, 3, 4-tetrahy
-acttamids oqui nol i ne- 1-yl ) - acet am de
2- (4-acetyl - phenyl azo)-2-(3,3
- di et hyl - 3, 4- di hydr o- 2Hi soqui nol i ne-1-yl i dene) - N- net
h yl-acetam de 2-(4-acetyl -phenyl azo)-2-(3, 3
- di n’épwjﬁc 8xamplich ptl the- PemukoGl imdidendse dompounds represented by the
-yl i dene) hen acet am de
ﬁﬂkﬂ@ngé@@n#aﬂghenylazo) 2-(2,3,3-trinethyl -3, 4-di hydro-
2H i soqui nol i ne-1-ylidene)-aceta nide
(4-% IRapI;enyI azo) - (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soq
[ - | R'ylidene)-acetonitrile
A -%enyl azo)-2-(3,
Rt hy 3, 4- di hydr o- 2H- |
ne-1-ylidene)-N Ndi nethyl-acetam de 28

I-pQFnyIaz 3 (3, 3-di net hyl - 3, 4-di hydro- 2H i soq
U|nohc'e- idene? acetic acid 2-(2-acetyl-3,3

- di net hy N3,4-dihydro 2H i soqui noline- 1

-ylidene)=-2 acetyl - phenyl azo) -acetam de Specific
exanpl es of ormula (5) include the conpounds

r epr esent WA he,1zf ol lowi ng formula (8): RL RO R8
wherein to|R4 and R6 to R12 include groups or atons

sel ected fromR'he sane or

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, a
thienyl group, an alkoxy group, an alkylamino group, an alkylcarbonyl 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

29




di fferent el ectron-w thdraw ng groups, or

el ectron-donating groups or hydrogen atons.

Preferably, RL to R4 and R6 to R12 include the group

selected fromthe group consisting of an al kyl group,

an al kenyl, an al kynyl, a phenyl group, a naphthyl
2-aneH2 - (38 - Hintiathyldd, ¢uidhydao-2Hhisegyiholiics (Hylidame )aW exolyl-acetamide

group, an al kyl am no group, an al kyl carbonyl group, a

2-dyaniz-ay(3,3-dincthyl- B4 iphir&-ayl-isgquinplinag 1 fylidend ) bgﬂoeumml -agetamide

tenoyl group, a dial kyl carbanoyl group, an acetyl
2-qyaneHd (328 -timt caindy3 , 4 -glilowdeo - 28 -rve i inoxfima t tybidghe )g¥ qdqmethoxy-phenyl)
cycl oal kyl group, a benzyloxy group, an adamantyl oxy
-acgtamige and a nitro group, or a hal ogen atomor a
hydrogen atom which are all same or different each
2-qyahe-(3| 3dincdhyl Hé-digtire-8 HRsogqumido ke - 1 tydid R - Nn(@-methoxy-phenyl)
preferably groups or atons selected fromthe group
-acebmsidet i ng of an al kyl group, an acetyl group, an
al koxy group, a nitro grou a hal ogen atom and a
2-dyguie-Be@r-dianashyl- el ileysipd dequisphins Evlidend)yN fraitro-phenyl)-ace
formula (5) are exenplified as foll ows:
talmdeyano 2-(3,3 -dinethyl -3 , 4-di hydro 2H i soqui nol i ne-
yl i dene)-N-p-tolyl - acet ani de 2
2- czfawar(é Hdipg: ﬂx&cloﬁ frefthdiro 3H413@|¢11n;1@|h@- bilidersydY hnitee-phenyl)-ace
yl i dene) - N-mtol yl -acetam de 2-cyano-2-(3,
tamidgi net hyl - 3, 4- di hydr o- 2H i soqw nol i ne- |
-yli enié N-o-tolyl-acetamd

4-[3=qypnerg-(3.3-dimpethyl A d ey dzo szstwn@;hm y§gera)raseiylagninp]-benzo
-yl idene) - N-(4-met hoxy-phenyl) -acetam de
lcgméyﬁwbeﬁcqs 3- di met hyl - 3, 4- di hydr o- Zkklsqu|noI|ne | -
i G St WP Ase S sy roL ) 1 SdeRs s Hanipol-benzo
‘C%yéﬁgﬁg %a?g(g 3:L;?hgregya)d?ﬁsdrgaglﬁssoquinoline | -
la%lcg- C@ ]e)ali%ﬁ %lletgl %Ll) 1sgccgl:1$1nohne yfidene) N-phenyl-acetamide

2-cy§?q§t§é(ﬁs)-dlgteile)ar£¥i e rq—gglglfggllligglline- -_yli:(liene)-N-(Z,4—dimethyl-pheny
1)-acetamide
2-cyano-2-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-acetamide

Salts of the compounds represented by the formula (2) or (3} are preferably a
pharmaceutically acceptable salt. For example, a hydrochloride 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 3-[2-cyano-2-(3,3
-di et hyl - 3, 4-di hydr o- 2Hi soqui nol i ne-1-yl i dene) - acety
| am no] -benzo 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 am de
represeyiidby2hé JolBrvdinpgdotmytila 85)4- di hydr o- 2H-i soqui nol i ne- 1-
ylidene)-N- (2, 4-di met hyl -pheny 1)-acetam de
2- cygno- 2-4 3, 3-di met hyl - 3, 4-di hydr o- 2H-i soqui nol i ne- 1-
2ylldene) cetam de Salts of the conpounds represented
R e fqrmula (2) or (3) are preferably a
crf | ) acceptabl e salt. For exanple, a
H-pr i de salt a sulfate salt, a phosphate salt,
a hyldr obrionat 8 salt a acetate salt, a naleate salt, a
succinate salt, a nethane sulfonate
%hg sul fonate salt, a citrate salt and a
; y be fornmed. In addition, ester
conpounds of jthe conpounds represented by the formla
(4) or (5)Rare Wi thin the scope of the present
i nvention and, for exanple, include a carboxylic acid
wherieR' tg Runegime erciflessnt elecag- Vélﬂldfﬁ‘(ﬂﬂ@aﬁpép%&l@tmn donating
ester. The indol e derivatives reg esented b
grqugs g by dragen; semsde Atrengc Bigpo gL Tay.r %pﬂ‘é%nlﬁlé]d{‘déythe group or
the following fornula (6): wherein R to RO are sane
atog selpgted fiom thel grevp 6ARSUERIAR #iylgersupsan alkoxy group, a hydroxyl
el ectron-donating groups or hydrg en atons. Anon %
Braie & Ut BETUPr AB(2GSIOR S{QIPRON AREPRAIEY ltgieuRy ATy alky bagoup. an

Ry ke N e QA
hy e R A A Oy Eseee RO iffogen atom, a
%73%{;}’3311%’# cﬁ%‘fp’% il 24%1%5}%'21{%@@1 é?‘é‘;‘ébﬁﬁ? algfdﬁwlﬁgg@g}?minoalkyl
grcgl,pou%in %%&W| aﬁk)m;gdrggﬁ Zf?n}%:ﬁgga |all§/:1al k pI grmar? grylarxmovmyl group,
R® rf%'a ﬂﬁl)-%/ grloil(l ; anrH ﬁﬁfao ﬁymay be the same or different, each representing a lower

salt, a

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-6-0l
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-o0l
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-6-0l
1-(4-methoxy-phenyl)-2-methyl-3-nitro-7-piperidine-1-ylmethyl- 1 H-indole-6-0l
hydrochloride

2-(2-dimethylamino-vinyl)-1-(4-methoxy-phenyl)-7-morpholine-4-ylmethyl-3-nitro-1H-i
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group or an acetoxy al kyl group, R5 is a |lower alkyl

group or an arylam novinyl group, R6 is a nitro

group, and R7 to RO may be the sanme or different, each

representing a | ower alkyl group, a |ower al koxy

group or a hydrogen atom The conpounds represented by
ndblaes-6brmul a (6) are exenplified as foll ows:

2-methyl -3 -nitro- 1 -phenyl-1Hindol e-6-ol
7- 1 B-bdd o poogyyl rh ey metRylird t@ymeBory-phenyl 2 imetbyle3 -aitad-1 H-indole-

2-methyl-3 -nitro- | -p-tolyl-IHindole-6-o0l 2-
6-dl 2y (bchiztridexy - phenyl am no) -vinyl] -3 -nitro- 1
-p-tolyl- I Hindol e-6-ol

7-dimgthytetinomgtiph @2 Jin2thpdrhipo-dnylp 1 t{#emethoxy-phenyl)-3-nitro-1H-in
H i ndol e- 6- ol

dolg-@phret hyl am nonet hyl - 2- (2-di et hyl ami no-vinyl)-3-nitr
o-1-p-tolyl -l Hindol e-6-o0l

7-diethglamiodrosthy hédynioth@eyrphdny)-3owithyl - Fitgor Jddndbleé-dl- y
| met hyl - I H-i ndol e-6-0l hydrochl ori de

7-dimgthydinmep mgthyl-2imethyl- i’nyilffo-ll =K mlrﬂeifﬁomgiﬂip-tﬁe@iyl ) - 7- mor p
hol i ne- 4- %/I methyl -3-nitro-1Hi 31 ndol e-6

1-(#=-mgtBoky thenyy)- %rrmﬁéwla?nﬂﬁm)r?’mmsdur}e- yémetiml thlydrplnéwl
)-2-nmethyl-3-nitro-1 Hindole- 6-ol drochl ori de

ACKiGRAIa Tape e TRothod Rymethy | 3-riirrds ol Hongolat-yL s m
et hoxy-phenyl )-3-nitro-1 Hin dole-6-o0l

2-(2-cimethey rimdd-thy(H=methaxyrphenssty 3 miteery rpipgridipe-Aplmgthyl- 1H-in

itro-1 Hindole-6-0l 7-dinethylam nonethyl -2-nethyl -3
dolerfi-pk 0- | -p-tolyl-1 Hindol e-6-ol

7-di w&wﬁ%ﬁ%@&hé% vl %1%@1%whcy}ywﬂﬂa@ﬂﬂé-6eolo| Aceti c
7-§mlag]a%%&lyﬁ@9ﬂv -1 4raethory-shemtl-d-methyle Jniro- | HeindelgrGsol
_2¥( 2%3%’ ?épﬁ%%ﬁ%@%&ﬂ te presautiByYFEon-con & propated by sopducting

the_rgét% B ertlesgzlnged l]J'e rrz?rfdh%cthodsHéllmr}lar %) lth%rri5 ogla publicly known method.
The method for preparing the compound represented by the formula (9) is presented

below:

R' R¢ R®
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7-di met hyl am nonet hyl - 2-nmet hyl -3 -nitro-1-phenyl -1

H i ndol e- 6-0l 7-di net hyl am nonet hyl - |

- (4- met hoxy- phenyl )-2-methyl -3 -nitro-1 H i ndol e-6-ol

The conpound according to the present invention can be

prepared by conducting the nethods described bel ow

and nethods simlar to them or a publicly known ..

nmet hod. The nethod for preparing the conpound,

regresented by the fornula (9) is presented be

) N32 paration can be,
anBuntfs of —a—thioet heR

e Nve (1§ angra~pHenyl azdMacet ani de deri vat ¥,

(14) igpea proper solvgnt (for exanple, amde sych as g

dinethyr formam de or di nethyl acetam de, ethe c

as tetrahydrofuran, or aromatic hydrocarbonﬁ1 as
bengzene or toluene) not igfyl uencing badly on a |
reaction and refluxing up to the material is R
exhausted. The derivative (1) can be prepared by a
publ Petpgrdtiwawpanmibe hesdrigd mut dyasiiiselvingfavalt gmeimtof a thioether
Geterotsikl. Soedin., No.7, p995 (1990) or purchased

degiuatiyerfhy ansk @ phenvbag ecetamyde derivasive ¢11) ired propensalient (for example,
followng Table 1: 33 Table 1 SupplierR RRR3R4AR6R7

amadg shch-asidopethphviormapsdaer digietiesl aretpmidaethee peiessyiptrahydrofuran,
Asi nex- H H H H cycl opentyl Asi nex- Ove- H H OVe- Me- Me ,

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, p993

(1990) or purchased as a marketed product. Specifically, refer to the following Table 1:
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Asi nex- H Ove- OMe- H cycl opentyl Asi nex-H H H H

cycl oheptyl PHARMEKS- H-H H H Me- Me

LABOTEST- H- H- H- H- Me- Et LABOTEST- H- H H H- Et - Et

MCL- H Me- Me- H Me- M2 MCL- H H H Me- Me- Me

MCL- H- OCH2Ph- Ove- H Me- Me CBI - H- OH Ove- H Me- Me
TaklBll- H H- Br - Ove- Me- M@ The phenyl azo acet am de

derivatiwe (I } ) eah—be prepar etd—by—a publ ¢ Yy krowhn
Supgodani queR( Mat er i zﬂzy Ural | RR. Sovedteh. po|Ré6 R7
Spekt OS 'Gp’; i ; At-h h—Sver eH-oevsk 1963- p205 1965) ;
AsBigkl eti n|dk 1' AcadeMe Pol| amdiese deBl Sci encdde Ser i|eMe
gdes—Setepces—Chimrgues—+1H4{H—p29-( 1966} —Am—Ehem
Asbeg., Div-HOrg. CeHtings, ! f#lastics-Bhem  Prosploheks,
2362 pi86—(-1963)—Zhurnal—Cbshehetr—Khi-m+,—-35(3);
AspleR9 (196%3), Zhumald Cbshchiei Khi m-H 32, 3&3}610@&9@2)
ot o \ Thpo ~opnmod nd on oant od Iy +ha fAr oan
Lo an } . 1 IC bUII’JULIIIU I C'JI C CrTitcu J 11T Ul Iul O. \J oartm
Ashexal so syyNbesi zeH by the-Hf ol | oi-Opschemevie34 NH2Me
NH-NH2 -R—CAH—R42
Asinex -H -OMe -OMe -H - cyclopentyl
Asinex -H -H -H -H - cycloheptyl
PHARMEKS | -H -H -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, Serie 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), Zhurmal
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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The conpound can be obtained by reacting the conpound
(I'V), which is obtained by reacting a benzyl carbino
derivative with a 2-cyanoacetam de derivative in the
presence of sulfuric acid, with a diazoniumsalt (V)

i n an aqueous al cohol solution, which does not
|nfkyence badly on the react ifdn, i g;the presence of

hydijochl orj;c acid. For tRe
Nyers WEGH2GE)INHy | vat e purchased as
rkgyedproduct, an2 Torthetr can be prepared by
licly knovm'i'ﬁ%’f hod (for rexas il ® J. Gn. Chem
USSR No. 6, p1263 (1936)). Th& difazoni um salt can be
derived froma commercialized aniMkbenzene derivative
by a publicly known nethod usiqg hydrochl oric acid
and &H) aqueous sol ution of sodf¥Wm nitrite. Anong t he
conpounds represented by the formula (9), R

car bi nol

2-R4- aceﬁﬁyl phenyl azo)-2-(3, 3 R® R’
R g 3, 4-di hydro 2H i soqui nol i ne- 1- ylne) #et a
i nex, Bu | 27X NH
R22- r o- pheRyl & 5?3 3-ainetnyl - 3 4- g

i a)2

2- (3137 N O
- di met hiytl= 3, 4- di hydr o- 2H i soqui nol i ne- 1-ene) -2-(3
- met hoxy- phenyl azo) - aceta nide (Asinge ~Russia), 35
2- (33 -dinethyl - dil hydr o- 2H i soqui nol kne- 1
-ylidene)-2-(3 -ni t ro- phenyl azo)-acetamd e
(PHARMEKS, Russia), 2-(3,3
-di net hyl - 34d|hydro 2H- i soqui nol i nhe- 1yI|dene) v(
thé&ly Wyaﬂéz@en et amﬁdq@v REWS, compaing) (I Qnavhich is
3-di net hyl_- 3, 4-di hydro 2H-| soqui noI i ne- 1-yl i dene)
obtazueﬁl} lf}b}'ey,zp‘ragg) a é’@@%ﬂrﬁaé’én? | g vatipg, g\g’qhae’ -cyppnacefamide derivative in
conmer CI i zed products and can b obt ai ned from .
th %H’f?ﬁ?r}cérﬂ Aﬁﬁ@ apie “éghi‘)gtﬂ%a’éluffbﬁ’r EChined AYucOHE afcohol solution,

t he coppound where
Whl(?h Téj ngt ?nﬂuence adly on the reactlon in the presence of hydrochloric acid.

old ne- 1-yl gdene) -acetam de (Asinex, Nus

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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R5 is a methyl group, is prepared as foll ows.
Preparation can be conducted by adding the conpound
(R5=-H) which is represented by the formula (4) and
sodi um carbonate to a proper solvent (for exanple,
nitrile such as acetonitrile, ether such as
2-(G63-d ity 0¥, gudétin dro-QH-Bb QB b lite - Dyl essyr D nBtecphes lazo)-acetamid
benzene or toluene), which does not influence badly on
¢ (PHARMEKS, Bussia)y) di ssol ve them dropping slowy a
m xture obtained by dissolving nethyl iodide in a
2-Brloprietisd} 3, 4dihy(dr o2 Heisaquihelinea hiviidesa) € (damethoxy-phenylazo)-aceta
di met hyl f ormam de or di met hyl acet am de, ether such as
mite{PIAARMIOK 8y Russia)y arar omat i ¢ hydr ocar bon such as
benzene or toluene) , and refluxing the obtained
2- (3 I diumahyl Ardrdihytdne 2 Eoispguindlsne- byylidems)t 2 oh-toyylatreacetamide  (IBS,
formula (9), the conpound wherein R5 is an acetyl
Rugsisap, is prepared as follows. Preparation can be
conducted by dissolving the conpound (R5=-H)
arey epprrastsinliedd byodubis ahd camba ob@inedrftom a supplier.
di met hyl am nopyridine in pyridine in an ice bath and
addi Agnangethe compeyndy thprdsented\isdthe formular(P).rihe crmgound wherein
scompound represented by the fornula (11) is prepared
R’ 4g afragthplheroupsispremrred ps Elloves. Nrepasptinraednobe eendusted by adding
conduct ed_by di ssol ving the conpound represented by
the ¢panpusd (B Zr HDoyhich igrasrespeted Syl the fermute (@e@@érﬁ@ﬂ@un carbonate to
am de such as di nethyl formamde or .
a pappRstsRiMeat dornpxarenle, Diftilersual as apripnifrile) @}hﬁrc@wbaﬂ@ltytrwdrofuran
the reaction, and dropping a solution obtained
or grogagbic\hydEpcarhospch @ iPBRgede of foluens) ophich @@P%ﬁ& m@fl@mce badly on
exanpl e, am de such as dinethyl forman de o
thefeRitHy e deel dem: WAPBRE ABEY foni i Qhénee! Bydispolying methyl

e reactlon in an jce bath
10c{~ (51 a proper so]vent &for example, amide such as dimethylformamide or

dimethylacetamide, ether such as tetrahydrofuran, or aromatic hydrocarbon such as
benzene or toluene) , and refluxing the obtained mixture.

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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The conpound represented by the forrmula (12) is
prepared as follows: R4 RIO N COOH Il N (12)
Preparation can be conducted by addi ng potassi um
hydr oxi de and the conpound represented by the formula
(9) to_pthgnol foll owed by reflux. The conpound
ent®d BY _the fornula (13) is prepared as
fR : RMARLIQ N ~ ~COOEt 11 R1-. A A (13)
% AmRSe conduct ed by suspendi ng the
conpo reprgsented by the fornmula (12) in ethano
aRd drgppi g t iRbnyl chloride slowy while cooling
fol |l onwgd Dby erriyﬁatroomtemmrMUr& The
conp@and N eprg@gent e y the forrmula (14) is prepared
The conpound represented by the formula
5r'respondi ng primary or secondary am ne, HOBt
ced Chenifech Corp., USA) and triethylanm ne are
pifii sse¥ved in a proper solvent (for exanple, amde such
as di met hyl formam de or di nethyl acetam de), which
does not influence badly on the reaction. To this
solution was added a sol ution prepared by dissol ving
HBTU PramtvativseernChe siredistadoby dissoisiyg thencemprungerepresented by the
solvent (for exanple, am de such as dinethyl f or mam de
fogpula (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:

R' RY RS

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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di met hyl acet am de, or hal ogen-based sol vents such as
di chl or onet hane), which does not influence badly on
the reaction, followed by stirring at roomtenperature
for the preparation. 38 The conpound represented by

t he f?%nula 51 Is prepared as follows: R RO Re (10)
Prepa

an be conducted by dissolving the
ep eﬁented by the formula (9) and (11) to
a prop& solvent (for exanple, nitrile such as
i | en, _which does not influence badly on the
and BYdi ng the sol ution prepared by
dISSOhylno a trlphﬁgyltln hydride (Al drich, USA) in a
pr op€r Nl veowoEd or exanpl e, aromatic hydrocarbon
riSuc as Jbenzene, tol uene or xyl ene), which does not
efice badly on the reaction, to the above
t, followed by reflux. The conpound represented
by~t#He forrmula (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
m xture in the solvent: &15) The conpounds accor di ng
to tﬁ@ppraé@emanrmmpon 34 %aptlgiltgrétfrewnpwﬁclﬁpaﬁeﬂed by the
obtained in such th can_be isol ated and purifi_ed
fowl%ﬁl%rlaleﬁgppl %@p@?‘)ﬁi’}n@ﬁh’fﬁ!ﬂa’h ghlgyde glopviy gvhile cooling followed by
recrystallization, distillation or chromatography.
SURRRG Tt SPARIHBRETRMIG free form in such the vvay, t he

conpound acco resen nventron e

convahe sam%urtf reg Stmtrsngréfgerfe %ﬁéﬂnbrslpérlgﬁr Sufellows:
nethoﬂroﬁQSémtlar met hods. In contrast obtained in a
alt for t hg? conpound can be converted to a free

hey salts by a publicly known nethod or
sini nmet hpds. The conpound or the salt thereof nmay

q@' R®
0 (14)
11
R N R'4 N\R15
R12

The compound represented by the formula (12), corresponding primary or
secondary amine, HOBt (Advanced ChemTech Corp., USA) and triethylamine are
dissolved in a proper solvent (for example, amide such as dimethylformamide or
dimethylacetamide), 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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asymmetric carbon. When the conpound i s obtained as an
optically active mxture (racem c conpound), it can
be separated into each optical activity by an ordinary
optical dividing neans. A usable concentration of the
differentiation inhibiting agent according to the

pr esdie compenhd egprésenied dyahabdrynula(i@e s prepared ad foltpwa:
to | qg/nt gnre preferably from 10 ng/ni to 100

&t

g/n1,, ILbarly preferably from 100 ng/nL to 10
OR? lhe difflerentiation inhibiting agent according
to t R°nvent i on conprises a |ow nol ecul ar

QnponNnd, particularly a tetrahydroi soquinoline
d&¥i vafi vey WRFch keeps undifferentiation of the
ic stemcell o thout activation of STAT3
Al NTanrBucer and activator of transcription 3).
Rﬁhdlffer ntiation of the enbryonic stemcell of a

0 nouse line is maintained by LIF regardl ess of
esence or absence of the feeder cell conposed
Aor obl ast cell derived froma nouse fetus. It has
been known that the LIF transmts a signal to a
downstream t hrough activation of STAT3 (Matsuda et
al ., EMBO Journal 18 15: p4261, 1999). However, in
r eceRreRAgRiion can brscondusiodchy Bfsselvimer the cemppapdofepresented by the
inhibiting factor keeping undifferentiation of the

formypy@ind i bia d4) rn pPromsTsol yent({oaexamplss nsrrmcmg acetonitrile),

wléim&ois‘i%gé??ﬂ@ﬁ& tbﬂ‘ﬂ}é’ orp %ﬁvgag &2&7@1&&%& %%y ﬁélgﬂalmpé?ﬁared by

AISSBI G, HEPE o] DTN KrSTARS Alorn B BisgRR Solant tor example,

ar%ﬁ%ﬁ ¥ﬁlré?ﬁ%1‘|bg'flussg‘gl\{\sd’§ rl?qqg&%ﬁ% gﬂﬁ lé?e i@%}ac\@hﬁch&%oes not influence
boll! S dorctioggs the %ﬂ%&#e@f %ﬁlowec}s{eﬁr ao"zsgCi 11145,

1998, . Reubi nof f, et Bi
20005T hﬁﬁ‘g“ﬁl??g‘ﬁéef%P’fegefFSd ?@(g gﬁoéflalgtah g‘B
t .
sof SR AR S oGPt gt and Paea P fareseld By g foflowing formuta
linﬁqﬁ di fferen from LI F and STAT3. The
( ?%HPF&T?B% ﬁﬂhﬁ@ilng agent according to the

pr eserht i nvention corrprl ses a | ow
R® R® R

RB

bt? %éssolved in a proper

R2

R3
a {15)

R10 H.13

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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nol ecul ar wei ght conpound whi ch keeps
undi fferentiation of the enbryonic stemcell w thout
activation of STAT3. In other words, the
differentiation inhibiting agent conprises a |ow
nol ecul ar wei ght conmpound having the activity of
sudbesyiensy stallivaitibh edietilldth @chsérabtegaiphy.heWdrhroptaingl sit £free form
cell by an action different fromthe action of the
in hich tRe ey the, coagponné actordimigeto the prasegfuhadritiog can be converted to a
undi fferentiation of the enbryonic stem cell w thout
saltithteracdthycnpaflicly knawl n8THIBer silnglaNaretllpdgenén wargrast, obtained in a
identified (Mtsui et al., Cell 113: p631, 2003,
salCiiernb ethe cetmpalind c@elbe cobSertgbBa PEOBIM Thether eslémbye a publicly
of the Nanog gene was found froma nouse and a human.
kny¥ie meshpd o simHan methvals Nalbe cogwoesnd or dhe pakdbergopynay have an
gene destruction, the totipotency of the enbryonic _
asysumeiricetdrbos | When theygompaurdnig ratinedwire an tapéicalin eglive mixture
gene is strongly expressed to increase an expression i
(rapeapig| compeyhd X éb eanthiegiepanatedfintcneach mptigerActiviy dmagairdinary optical
_.can be namintained even with the absence of LIF.
divigfig &fegRe, a substance, e. g., a low nol ecul ar wei ght
compound enabling increase in the expression |evel .
of t AeusdblsogprgemEation el the diffsrentiationyintibisingaggnt according to the
undifferentiation of the enbryonic stemcell, nanely,
presefit ipvANtigR|is preferably sangssienm 0 lepgmlolfi lomgtnals mere I?l’eé‘f"bly from
the other hand, the high expression_of the Nanog gene
10 ggal Hht VR e/mianarticylashyprgfrgably fromed 6 ae/mine k@ahgfgi-
oni c .stem

Oeme o e oS aLion ol L STRLYONLS, S comprses
o TS D a CHRBhARC et PRl S S dervative,
W ELadlobie. Nanad asne, o san be sed. f or U LU, of sTATS
G R B R e S BB g B
L A 0h' BEERS ARSI Bl B b S grosece o
oo PR R R b R s s
has been known that the LIF transmits a signal to a downstream through activation of
STAT3 (Matsuda et al., EMBO Journal, 18: 15: p4261, 1999). However, in recent years,
the presence of a differentiation inhibiting factor keeping undifferentiation 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: p11435, 1998, Reubinoff et al., Nature Biotech 18: p399,

2000) and, hence, it is suggested that, in the embryocnic stem cell of primates, there is a
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41 invention 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
mmaﬁigﬁhymledepu@tlﬁmlﬁ&bhuaiﬁm (46 biy 081y fal NBFErOM frbin M&FSand STAT3.
observed simlarly to the enbryonic stemcell that
Theuditfdrertiafion Rehibitiapagehtl acderdiveth tHeOpRetdh® iRRUSION comprises a low
depends on the LIF and culture of the stem cel
mdéleculxne defgho Roinpeuind Reichd beésps noidi fikepetivdionost thheentbrionic stem cell
(Verfaillie al., Nature 418: p41, 2002). This
wishugy estivatidratoft REAE?.e mic elthers hovdsp ghoudiffeppatieticly ihhibiting agent
the nechani sm of keeping undifferentiation state
cogipnistsard ylomo mbkecehbr yeight sotmpowesl | havinhehef actiéyity of keeping
simlarly to the enbryonic stemcell, it is suggested
untiiffdrenthionrstité HE tlenémbityioniv sterh Cteﬂdzaysaremtml diffefent from the action
primates is probably maintained by a signal different
offthoblR hat of a LIF-STAT3 route. The differentiation
inhibitin? agent according to the present invention
conpResersliaas one abinetealies regilaging wdiffooniiatieavafite embryonic stem
activity of keeping a cell in undifferentiation state
celliwithout actheati@NATLIFandeSTARE the Naspe genawias identified (Mitsui et al.,
i nhibiting agent according to the present invention
Cedlahl Bep6ils @80by Chambery at il arCadhy1bagi43, @803lr elheepriesgnce of the
for mammal cell culture, which is a basic nediumfaor
Napsgrgane ceds fopndtiene a measprad aohumare HWHER eNBESHOR @ the Nanog
animal cell culture include Dul becco's nodified Eagle
2eRR Hi IPPTOMENYY, 2eascterButionn e totipetepesw VbR embexaNg stem cell is lost
RPM 1640 and | MDM_(these are | nvitrogen Corp USA
anfpHefontigt e hetNanogsgengdp éHO{lgaln%@g@S@(m%lse @R EXpression
enbodi.nent of the cell culture nmediumis Dul beccao's
1e%apm¢1@fareea@m@l 96 dhe eobmkemiy stam ogldsan B m%lﬁ@sr@db%‘sqncwﬂh the
medi a can be used by %gdlng Wi th rotelnf VO|VI€
abpgpcg el Lol Theplore.on sibetapss feferft Q¥ BA eFléGﬁl‘éi?‘B jn compound,

o R ol 1 L 2L el i
un@q&@qt@ﬂ%gggg dﬁ%{e‘s}un r%‘ ic stem %e eqllél.nrqe& f%?rguTwlng 813 totipotent
embryonic stem cell.

On the other hand, the high expression of the Nanog gene does not activate
STAT3 and, therefore, the Nanog gene keeps undifferentiation of the embryonic stem cell
independently on LIF and 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 which 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

41



a nutrient effective for proliferation and nai ntai ni ng
survival of the stemcell and the enbryonic stem
cell. Exanples of such seruminclude fetal calf serum
(FCS), calf serum (CS), and horse serum (HS). The
usabl e serum repl acenents include those 42 known to
indel€is® cokipkiseda ilowtheleadlt; welgdit @ompousdrcrertiagiths ability of keeping
lipids, vitamns, and the like independently or in
undiffebérmtivof die éhBryonieroérmicel throakhdiee inesiaké im the expression level
transferrin, albumn, peptone, FG- (Fibroblast Gowh
of HecWargg, gen€F (Epithelial G owh Factor) and the Iike,
am no acids include arginine, cysteine, glutam ne,
gl yciOmethe hitlsdri ldhndgaccosbhg tie rregent egmirteso inys cerggin mesenchymal
met hi oni ne, phenyl al ani ne, serine, threonine,
stetr yeit dptiresdkefrotnya osarmay, iV alas nbsamed singlarlyi toethe amtbryonic stem cell
vitam ns include pantothenic acid, choline, folic
thaa eubiyrei ofode tstdm celll detiived froscihd mausedtependsowf theviilF, and culture of
t hi am ne, pyridoxine and the |ike, however,
the gemrdeltdesived gromothedpyshanedbes got densds oot liHtEVerfailliornd, Nature
enbodi ment, serumis bovine fetus serum |n nore
418peéi § 2602)enbdds rugeesth dhatniet genis celbrshawing pr@tpetency has the
with a concentration between about 25% andaboutl % In
maghasmpel keering niygififerentiationh slaieo pisiklyate dee smbspenigestem cell.
fetus serumin the cell culture nediumis 15% In_ o
Therederesimalapadp emembripaicsgemraelle fliasesssstedthat thﬁ é@%ﬁ?ﬁenhaﬂon
serum repl acenent: KSR (InV|trogen Corp.. USA. ma
of theester gellgplopimates g pmbgbmqméw g be asiged dﬁﬁ@?’&ﬁd@"@ that of a
atocyte growt h factor epidermal growth
%Mﬁ rote) ?heordé%wa%@atwownbﬁ%t agent F@ﬂprdmg to the present
. insulin-like grovvthf (I GF), nerve wt h fact
mvmtrp} COWPHESS Btovy Erdl gveaﬂk HEmRAUGH h@hﬁ@@ﬁe ae%‘élwﬁ#eepmg a

ial, growth fact transform ng growh
celf 1&{] Ffj@fﬁeﬁ&twrbﬁﬁt@ W&Hwﬁmﬁvfeﬁﬁ@ ©tein (BW), stem
cell fact and the |j ke, however, . .
r est F&eﬁlfg?fe{(*%atr%k nﬁlbtm%&g% qoreeling iQ, i BFFgEdt iggntion can be

C to es which can adde i Iude in kin (JL), .
sqji?/ Q%{oemh%yr%ﬁa tue% rrmiira{q l: {LB‘? \glhlc%l is a basic

meliiih 13 el iy ?@ff?@@vﬂaf tth%ﬁ)gssi%.m?%? I el culture
ind G RbeaD Si%ﬁ%ﬁffﬁ?ﬂﬁ weSum DARE R §h Sdkgut BRMtyC BRasSw MEm

(GMEM), RPMI1640 and IMDM (these are Invitrogen Corp., USA made), but are not

restricted to these examples. One embodiment of the cell culture medium is Dulbecco’s
modified Fagle 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 proliferation 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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restricted and may be an agoni st or an antagonist to
any protein and, also, may be an any phosphoryl ation
inhibitor. In one enbodi nent, PD98059 (Cell Signaling
Technol ogy Corp. made) is provided. In another
enbodi nent, 6-bronoi ndi rubi n-3oxi mis provided. Cel
knwint o ghobe diilled dh She @A padteinis amBivt Acddd, dipids, (vitamins, and the like
reductant) (for instance, ~ -nereaptoethanol). In a
infepehésabl @ ierbadingioh of thenirer RBpdioeinche linsidia, gansferrin, albumin,
concentration of about 0.1 mM O her antioxidants (for
peptusicARGE, (Fitrdblakt Goiwth diaotor) rEGE (Hpitheliat GirewthoFacidd] &hd the like,
i ndependently or in conbination) can be used to
anpinovatide inclsdmmrgirghid, eysteiney gluteninepglyemechjsiidiak enoleucine, leucine,
substances are known to those skilled in the art of
lysin¢,Imetbininine; pherfhdaniné fserientthebnine, irpptophanentyresiesitvaline and the
according to the present invention and the active
likengne diteming ehslef panttheysc asidd chylires Folipaeidi mpsinly nicotinic acid
culture nediummaterial or by inmmobilizing it to the ]
angidé tribvodlanid ithiamingt, pyiidéxingand thedikeuhewever.resitioten is not applied to
material, a porous material can be used. The porous .
thesgtconippunils  tIneonesnehidimeniaserng indayintifa@s spomes Jangore specific
is not specially restricted in a kind, thickness,
ersdiyusnta havier fetusfsorsre israrasides) WithTheondeAalin beiveen about 25%
material may be an organic material, an inorganic )
anggbeyt B, Hhmnoze spesifisl esnbadiment, Hle copapBeéign of bapine fetus serum in
organic materjal and an inorganic material. The shape )
thefeell earliyer anpslivmtisriS3p. iy apethemgmbadiment.ntie g sepgeement is
pl ate, globular, rod-like, fibrous and hollqw, and,
knogkous sy erep|agem e SR f{mvi{rogse £orp-nE By Bde): pddeqeell growth
fabric, filter paper, sponge, _cloth, knitted
egaloruSEran parari(os ) crids

Pagtges Waich campe adiiocbimaluck ol Iegwor HEETaNE: Fior ( fmal growth
Tafit GBI QBPRDISh SV HERS| (7 Fr sl @opRs HGp2Ch), nerve
o R S il P B TR g bl St o
e PRER R b SRR AR ELEE) At SnS3boe SBRC S v
PR Bt S oy B RV b B AR o s
compounds. The cytokines which can be added include interleukin (IL),
granulocyte-macrophage colony stimulating factor (GM-CSF), and the like, however,
restriction is not applied to these compounds. Further, differentiation regulation factor
such as LIF and notch ligand can be added. The 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, B -mercaptocthanol has a

concentration of about 0.1 mM. Other antioxidants (for instance, monothioglycerol or
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between 1 ptmand 50 pm A fiber dianeter is not
specially restricted, however, 0.03 denier or smaller
is preferable. In order to increase adhering
performance, undifferentiation-nmaintaining ability,
and proliferation ability of cells, the porous
ditiRtigtitall (BETYRRlepéRdilnkpve dombikeions Wah et &@dtw provide a same
surface coating treatnent with a high polymer. The
effBitgh FogthyBthet 8qiikglenssilbstaaceseart Rabwh o danstskilletiéd thyart of cell
l'inking linearly, squarely, or cubically 1 or nore
culsjpeci es of nononers being repeating constitutiona
units and that has a sone-hundred nol ecul ar wei ght.
The Mhghliffakiytaion mhititss afére coading3tonieqpresent invention and the
categories: natural high polynmer, sem synthesized
activegingpudigntrehicreafnehnslymnided shyz adtohipghyipg|lapsresultufeomedilnen material or
present invention, 44 any high polynmers can be used.
by Faumabxlaaing &, totthe culiira maddiinghatpohly mdor ithecéwities medosn material, a
asbestos, graphite, dianond, starch, cellul ose,
poswis chateriglesars be lused  allty ppwuachaeriainig the onaterisl badhg amany fine
gelatin, fibronectin, fibrinogen, |amnin, and _
porsslahdgenot spiceially resdsiotet ds iazand.thighness) shape. andndteidiethe material.
gl ass, cellulose nitrate, cellul ose acetate, rubber
Thiykind oif] bei weteriahdnayc be box greeniey matesial,upro deorgatie material, and a
synt hesi zed hi gh pol yner includes pol yphosphonitrile
cowhlegr ngeriabspygoksd ehep pghyioi myterieh aag iagenopganica madkgial. The
pol yet hyl ene terephthal ate, polysulfon, )
shaps| afaibie yopeust mptesial palyyhe #y faamsdRelndingoflatetsy elobular, rod-like,
met hacryl ate, pol yhydroxyet hyl nethacryl ate,
fibseard ol and. doeexapplasinplydes/e flm, shest merelygas.yipgrd, unwoven
which is conposed of 2 or nore. types of synthesized )
fabsisn bier gaperesoaserrled. kpitied é”ab%;y!%mynwea,sis BpHpwdulpr/and particle.
hydr oxyet hyl net hacryl ate and di et hy| am noet hyl . i
FOh@elﬁgmajvedﬁée.thel IR 1aBRa s meToprederahledn sionsigeration of an easily

BG5S g o aha Pl RO B Sk 0%y
olyners are nore preferable. In one epbodi nent, the . .

lov} HoBL, PEEPREUIStin? e FIdFrIAl E'EF ARG, 513e 05 A0t (peFous’ material is not

specially restricted, however, in consideration of 3-dimensional support of cells, an

average pore size is preferably between 0.1 pm and 100 pm and further preferably

between 1 um and 50 pm. A fiber diameter is not specially restricted, however, 0.03

denier or smaller is preferable.

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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enbodi nent, Matrigel (BD Bioscience Corp. made.) is
used. A nmethod and an apparatus for separation of the
stemcell or the enbryonic stem cell froma
popul ation of a plurality of different cells to carry
out culturing can be provided by using the culture
anym;ghuifalym&ﬁrdaﬁlbe uk@d.which the differentiation
Inhibiting agent according to the present invention
has Ipeenexaffipid)i {hez @gtura ShighC pblynrapindhideg mivel esbastos, graphite,
Nanely, a culture nethod of the stemcell or the
dienddy enatdh, stlbutveg khccharidgrsavh dedlgimb et and partsihesuch as gelatin,
cell or the enbryonic stemcell and a cell-containing
fibrdrgpotia, fibeinbgém)i Reigial laad wéilagbn.shdhk dsdadsyrehesvad, hahepolymer
i ntroduced into a container in which the
indedds- camisur celtnloset exitrate, otelluiesec uddetate rmetiberm hpirechl@lide, and
such as the porous material (on which the
caxbiok eyt icattilose.i riflicbsyrthepimgehighapdpmdr mapledest padyphosphonitrile
present invention has been imobilized) is filled,
chionieles triyatkylengr pohyeimtbeyloride, gobyanddt.l polyethgiensr derephthalate,
by the cell-capturing material, and, after the cells,
polstsinlfbn,s hqualyhcdonieney edpolavimyl eadlcohol, f r ppiyagthyle methacrylate,
container, the whole of the cell-containing solution
polyiy Hroxyethgbmiethianedate spadydimethsdaminedthyh meghacrdae: and agopolymer,
apparatus, wherein the cell-capturing material of the
which fucempestiduef 2 reat mpieatypes of wiindlsizerk miinbmer s iepeperded by the
i nhibiting agent according to the present invention .
copalymenottepared, bys fhivdrasgeihyl ¢ Haetbagy it erand; sdimethylaminoethyl
provi ded, the cell-culturing apparatus being
methpgrgletceri zed in that the cell-capturing material as
descri bed above can be used as a support for cel
cul t i econsifleraiionc Gt ase FORINE JBOGESERLS Srgamug | high polymers are
culture. The cells, which _ should bhe renpved, are al
preferaple, indeProteinh Ponsides endc eynthesized prgapivhRighnpelymegyare more
In additi

Prgfg%ﬁeé hdn rgnEbedigieat, ¢ %ZFUEE%(?E]&&?U@? g?%%ﬁéé{‘éeiﬂ%ﬁ 3 In- another
eSO TS oS MBS 1T el
I TR AR S MR
BT b S B T R TR S b v o b
prgvc.{clig& E)g rl‘lsﬁfg tthlgecu?ttulgemm% {ulrg n%rtergaq,e toegvm%oﬂliecdifferentiation 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 embrycnic 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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stemcells. The present invention relates to a nethod
for proliferating the stemcells or the enbryonic
stemcells. A cultured product of the stemcells or
the enbryonic stemcells proliferated by using the
differentiation inhibiting agent according to the

theRJoR&idr, the R bOthe @aN-coftapiiny kéleton éthlthe codthineeid dajtured; and
using the differentiation inhibiting agent according

a dell-dul@rinPrHpefitus, Mienéinothe i gatildagasingl mateal of ahe caltb® medium
or the enbryonic stemcells which can be obtained by

matssiahgort WRichubé differertintion inkibhing apedt ambatin@lo theheeshemvention
cell includes, as an exanple, the stemcell avail able

is imymobidzéd it dilled gn phebtorchiyerds doprovidedh da. cell-crdturimg appatalus being
("Marrow Transpl antation Guide" by H J. Deeg, H G

chdthétegaaninnthaGthd celRobpturipg materizinad desdbed abapanas delysed as a
Si npei Kasakura), a marrow stemcell (OCsawa et al.,

suporteloc eell 2iBure@dd 2hQ dditaib@OGan Boostd for e¢ll anltyreJ. The cells, which
Med. 183: pl 797-1806, 1996, Verfaillie et al., Nature

shodidd be pdinpv@D G2y allacee wtlalr tharethecstrh qelleondhelsmbryaaiic stem cells.
Sci ence, p 1707-1710, 1992), a tissue stemcell )

In adRlitidel ¢ellstwhich weie differvmtiated $®m he7gemi@dls orithg@mbryonic stem
Mat suzaki et al., Experinmental Medicine 19: p345-349,
celiognd 1ot muligpotentcy, atelalso 'm@hr_deég’gghig;pp,ll 2001, The gell-containing
~mesenchymal stemcell (Liechty et al., Nature L
liquiddiocbe entrgtuced 7@p- the 8611-2pbmingpmatesialyés satisfied| by, any cell liquid

Science 284: pl43-147, 1999) and a skin stemcell  and
copingngr e stost egsa|the empriosicstanicetls g,nct,@g _tl)q example, includes blood,
"Regeneration Medicine and Regenerati on Therapy, " i
mageig AfagmRah HAe Higuih quingdrurg salutigpef &%%%Wl%dwfhﬁfmbwonlc
The _enbryonic stemcells to be cultured can be
stegyfielisned by using the following publicly known method

e b o5 S e S cts

a
e Bl BRSS! SO bR 280 s el
g B iSRRG St AT g B ls e presen
invgr?t%r? (c::zliqn enpr%gfidaeld.' » Dev. Biol.

Cells cultured by using the differentiation inhibiting agent according to the
present invention includes all the stem cells or the embryonic stem cells which can be
obtained by using the publicly known method and material. The stem cell includes, 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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127: p224, 1988, thesus nonkey ES cell: Thonson et
al., Proc. Natl. Acad. Sci. USA 92: p7844, 1995,
cynonol gus nonkey ES cell: Suenori et al., Dev. Dyn.
222: p273, 2001, human ES cell: Thonson et al.
Sci ence 282: pl145, 1998, Reubinoff et al., Nature
mé&icatieahal lsbem 39 9.icZMY &t ahyNatur&EGlaidihe, Spd 2R2H1R8&I2000, Pittenger
al., Proc. Natl. Acad. Sci. USA, 95. pl13726, 1998. On
ettdie Sdtidvex B&8hdpl43olisk ¥¥8) yeadi © skiresteoektl]l (2b29§da@nthl stem cell
C57/ BL6) can be obtained from Dai N ppon Seiyaku k. k.
(MiretadiStfisn efedi )at IRegenarhtidi tMedjciageartd [Regenatetdon Therapy,” Gendai
according to the present invention can be used for
Kagaku tHxerad¥wnbered 1|, $olymdKagakuddduaioni ¢ stem cel |'s, and
is desirably used for the stemcells and the
enbr yidrsi enbryenicctdn selds tonemerdtugediean booktained fharusingythe following
used for the stemcells and the enbryonic stemcells
publichyr knainesiethod|and nasteriamb Musiiecershryomic stdns ¢ celwt@ns et al., Nature
have been once isolated, can be cultured in

20nail 54,1983t bavied It aels $spellandeg of b, Ehtm@eéﬂhgatilomﬁ 17, 1989,
i nhi biti ng agent of the present invention. The d ?ree i

svgne Efecellndirpiekrasal.i Rhetipasnalogy 8: phAel.sk98f theep ES cell: Handyside,
preferably the enbr?(onl c stem cel | cuI tured by usi n% _

Reuxs rabs BlesnBiokt 196n pil $ihi 19871 hainsiefehd ceM I't)ﬁ@sqitné@eerttal ev. Biol.
i nvention can be confirned 2&/ nmeasur i n?P an al kaline .

1213h a%%ﬂwalt%&erhewmm&wliﬂ g5l ebliogisPpgt alorfrge ciptf- Acad. Sci. USA 92:

ne of the stemcell. It is knovvn that LN

p7l§ﬂﬂh %9%% Exromeleys srskgp hiceelk fuemos t alg, H%e‘IAPpyn 222: p273, 2001,

actl Lty is kept and, nth cel | nti ated
§s%eg1 PR, St Soue. S haIAS, 350, B fshgl. Netre

Tho Sci en 9

Bigicgh! 8%?@89&%@ Eg‘msfi Q&%]f\? of <Pt @eﬁeg% Sci. USA, 95:

in n inin tho

Pﬁﬁé& ﬁ‘%Se b iterdnd Bt M erBpMOvD Shat oL AR, @S 7/BLO)
using, a ter .ubl e_su I n one enbodi nent,

caiig Oitﬂéﬁ%@cvﬁ?%l?v%banmbﬁe*ag%@f (ed by the
;g?g%ﬁ%&g&%&ﬁg@w{bgﬁtg{] ing (ri%A Fﬁ%\iﬁge& ggcosf(%lngttb A Btfesent invention

can be used for all the stem cells and the embryonic stem cells, and is desirably used for

the stem cells and the embryonic stem cells of mammals and more preferably used for

the stem cells and the embryonic stem cells of primates.

Cells and embryonic 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) activity 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
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is added to a cell on a culture dish. pNPP is
hydr ol yzed by ALP present on the cell nenbrane to
produce paranitrophenol. Measuring an absorbance of
the produced solution at 405 nm enabl es
quantification of al kaline phosphatase activity.
(Wikiaausratrng., Ndtere AL I6: gis8i v i 988, dFhonksen estinl y Seiencs 2820 pel4S5, 1998).
cultured by adding the differentiation inhibiting
Thagakiliref plidsphygages GRLP) aetivity ondancte@eybasitodefintlnding a staining
met hod described in Exanple 1 (5) shows that this
metiid biiassing gni insclablel subisirgieeor ALipeaephatorpetricamethiodt by using a
of a control enbryonic stemcell cultured by using a
watartsolibde sbhdiraie | acki ng the differentiation inhibiting
agent. This neans that the differentiation |nh|b|t|(?
agenin ofone heerrodéiraent, ity edtdiPonaetiviowscathebeelqugntified by the
proliferate while keeping the undifferentiated state
spestrophetomesirit yisthad. stanlkaline solptiemof p@ianéfﬁpbanﬁgmwhate (pNPP)

the ALP activity can also be detected by ALP staining
is pddedo@. 2 pell @aca pelivrsslish- i AANRIb it Bydiplyged byhakBrgesent on the cell

ester salt and a diazoniurn salt as the substrate are
mesgmbyaee 1o Redne parapittaphengle dyleasuring anppbyphance ekthg produced
salt is hydro zed Dby al kaline phosphatase present an

solufan @g P> M%h@ awdltlf@a%@baﬁé}k@we Phospélaﬁrs? Agiivity. Measuring
reaction wth the di azoni um sallt H{ ces gn aﬁgﬁ
thepdrie AT YIS OF tthi FrbTYRA; et etll GHIt h&dgingnis: diffgrentiation
ALP active site. .Countin
inkibytigg |a§§“téﬂ° é‘bff pRgsery &%‘fﬁnﬁf’{l @gttﬁ%ﬁb off fﬁ?@ alwggqswmm Example
he ¢ t | f t he degr.ee
! @3 aﬁf)‘fvé é& ?%Hﬂ @flg ﬂg %rant fhat of a control

|1 | t d )
emﬁ’nf@i RSN %?’ﬁ%‘%ge 59@3@{“%%#3?41 faélglélﬁt the differentiation
t the b i bed
ﬁ%%‘éﬁ ?%hlﬁﬁ%ﬁa@‘?'tﬁ%& htemi@fe&eémagﬂ%gnﬁ‘%&mgf Fgerts o, the present

mV&aﬁ?IS UG JRE St ol ptelStarec R Resing SR hRiggEtated state of the

. %fofner ntiat,i on 48 inhi bitlng agent . ThIS nmeans t hat
PR éﬁ?@r& tiation inhi biting agent of the present

Itﬂ\e/egal (%qur en?l? gt gl?afx et vhl Icfag ﬁgro}e/%endéte&?éfﬁ?eim staining
meﬁ%d. " A reaction solution containing a phosphate ester salt and a diazonium salt as
the substrate are added to cells on a culture dish. The phosphate ester salt is hydrolyzed
by alkaline phosphatase present on the cell 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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In addition, the degree of undifferentiation of the

enbryonic stemcell can be known by neasuring the

expression |l evel of the Cct-3/4 gene. The COct-3/4 gene

is a transcription factor belonging to a PQU fam |y,

and is expressed specifically in the wundifferentiated
inlibiging agent. helldptmemmsi ats thendifirdntiatidn anhibithrgy egint of the present

cancer cell (EC cell) (Okanoto et al., Cell 60: p461,
inkD00) atlodrsi the expriesmetifepatt ywhite keepimglilicf endiffeieatietdd state of the

cell line (Scholer, Trends Genet 7: p323, 1991). In
emttgbirii¢ tlem deblnozygous mice of which Oct-3/4 gene has

been di srupted, stops devel opnent at the bl astodermc

vesi @ additiagethe ddgneeof nndif@eentiotion of g embeyodic sBmcell can be

gene has an inportant function for keeping the .
knowdi yf eeentingtthd espmssiof Mvehoff sheOctB/4 ganst | Ths: 0@ gene is a

1998). On the other hand, it was recently found that )
traascription faxior dsdongingfio tthBOLE fargily, grchds grpuestedsspecifically in the

differentiation of the enbryonic stemcell (N wa et
undifferertiated Catnan theembryaniz, stooell anttsaremlyenicicanses cell (EC cell)

i nportant to keep the expression |evel of the Oct-3/4.
(Okamatosgieli, fGed]l $Qirmfd s %R andaisrexprrssed plyripancwndiferegtiated cell
_state. As an enbodi ment _of neasuring, the expression, ,
linefpeholet, Trprds Geretd]: p3gdnd99h- q&%r@flgtt@m pempgygous mice of which

(pol ynmerase chai n reaction) nethod can be useg. I.n one
Octrib @enehes beerr disruptedrstarordevslapsenf 8t theehlaptgdenmip vesigle stage.

convenient and_ reliable quantitative mE\aSLi'r;emﬂbrllltfor keeping the

Hangei Hgvas (auad Bohie O HfigeencThivs e HNPYTaRE
s ie, Lol S05e e oL DL 108 TAINBD ALY i o
A oS SIS T oD e, PLagost Sk of e
SRS (Bt D), YR TBELSL e e Sqpf PR, 1
PSR B LRGN e AR Y b fan
6 BT L BF 55 TS B3 Mgt of
T A 1 Ot T T SR
eXPre3 %ing rémlb%\c/l%en?,f a }'ere]aftir%ét Pé{{‘}né}igod is used to enable a convenient and
reliable quantitative measurement having a wide dynamic range. The real time PCR
technique includes the method by using a TagMan 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), TagMan 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 usi ng 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
geCBal BaahdlpredaidusaauDNAgbihbmgligigmessarhcae SYBRGreénl. SYBR
at the end of each «cycle of an elongation reaction,
Gredrd 15 B birksepighmeat SR fio toduddubbastrand cfeheDiNgdand; ovhen bound to a
detection of Oct-3/4 gene, simlar to normal PCR a
dopblie mgrands atie fibgread fyoresenee dantexsitymiy ceialdreeld géneadding SYBR
anal ysis software on the basis of a sequence of the
GrEatl-a3/tHe §ERereactB¥BRICGMeeniringethe fluerascermespeobity et the end of each
product and, thus, requires designing an opti nmal
cypleiafean clRegatiarerbadiési, ghe rigersasanidaa dCRapedact emybh dsfected.  For
an oligonmer, a base conposition of the sequence, a GC
dewontef, Octrtl4 sgeTim vimhiles. toFnemad TR, agurémern isadesignedORy using a
ainms to know the anbunt of a target DNA for a
compeesipiizedagangranalyisisssodavapd en the basihiof apgapense ofghe Oct-3/4 gene.
eval uation is required for the sanple amount first )
SR doreenl deteetact honspsgificaprpducy ang dhusagequirps adagiginig an optimal
other DNA than the target DNA as an_ internal standard
primetr| eBequitpdt drsigingpstandaidupie @ lrasihesfl spoligpmei & hage composition
sanpl e anount first added to the reaction system The

of ther seanenicesa Gfderngeniond & b valsrr ecti on of the sanple
anount can_be a house keepi ng gene, ordinaril g of
whi cRrequspile ppitaney SCK gimelq kyey the agpyn pba target DNA for a
di.fference between tissues. For exanple, the inte na}l1
specific amPHnt ¢lcd sarerle g eHeisthisy PYPYEe AR CHAIHYRRIS IS REE Fkios the sample
dehydr ogenase (GAPDH) being a nmmjor enzyne in
amgj’l“?%gF%@éeiﬁ%ﬁéﬁ?ﬂ@n-%’éfﬁﬂh dp tﬁ& Cagey mﬁa%lémﬁgotger DNA than the
conposi tional copponent of a cell ske|eton, and S26
tars'éﬁ'rﬁﬁbmaasc%ﬁaw 6tﬁ%‘farérr6%%‘ﬁt’|’i‘g € éampieo%?)%.enﬂwes to correct the
expression_l eve f the Cct-3/4 gene n be determ ned
sapp ?Iﬂ8u%teﬁFSte%d§8§et8 (B FeARAOTY Y EMan iy Al standard used for
i nhi bitj agent of the present invention. The .. . .
coREsHsB A 155, ATIERE HRQURt LGS P R9tse eESRIBoRglE- Ruliprily, of which
significantly .the.expression.J.evel .of Oct-3/4 gene as
exErgiaah AT ehe Felisted S5 RPER DA B Esbrgs ooy Gpmple, the
intrn& g‘t‘élrlc?alrd (-fr(leéhlldevs\;hgleﬁgs (f)]ta gc’lycr:]c%gldgﬁ}%]es phosphate dehydrogenase (GAPDH)
being a major enzyme in a glycolysis system, fJ -actin or v -actin being a
compositional component of a cell skeleton, and S26 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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exposed to the differentiation inhibiting agent of the
present invention, that is, which has been
differentiated and i nduced fromthe enbryonic stem
cell, is regarded as the 50 differentiation inhibiting
agent which maintains undifferentiation of the
differbrtyivindnbibitingcgdeint whidh nafiaihdendiffiecnhietionsf thededilmyonic stem
screening an optim zed culture mediummaterial for
cekeepi ng undi fferentiati on of the enbryonic stem cell
i ncludes a nethod for detecting such antigen as Stage
Spec Sfiilduhdrapotiiec mehadyfen s¢ieenio g fah eptisHEd) cultureSEdig) material
and SSEA-4 which are expressed specifically in
forkegpineeursinfféranéationedf] the e®brydniestenl cell iNatudeea n3igod for detecting
p688, 1988, Solter et al., Proc. Natl. Acad. Sci.
sueh gntigersas B6®ESIpetdike Embnybriarindigien (bereafter SENB®M 13 SSEA-3, and
2355, 1983). In one enbodiment, a surface antigen
SS%&:P« vaticlsgraepresspd Ispedifiedlyeid widifferentigiad icalds (Smiheeal., Nature
with a specific antibodKI primary anti body) .
33perdgni 236 Foltreetaht PrsnNa n&cacursihéf-simz@:ubﬁéiﬁﬁglw& and Kannagi
together with a second anti body (secondary anti body)
et %‘o%rMBpoJ 259éHxdP8tk er as a fiuorescence | abeling
substance. This operation makes the cell __expressing
the frogetembedigent.1a gorface aptigensspdbgaehtidy;]l cap be labeled by
inoIé@bel ed cell can be counted and coll ected separat el

aahhiagyihey vatich seecsficprtiiody fRrinBEy astihodyhrespesiniig the antigen
an, Qer et A0S SRR VI & HHSPBH APEP i CePTElaDy AR bound to
su t}g|rr oL eﬁ Selst %r rrgﬁ(‘j:igllljt{go T%teﬁéjg %ltgpstgllpéq?[) t'; \éyg)le%/eit'ign makes the cell
R TR SR T e T -
LG A A AR o R LR —
T Y T A—
R A ey A ———
exﬁoﬁs neu%g)ga? }Annarkbe¥ a'ﬁﬁgg’fy 3’# ghleln%%laibre]lehhc?ﬂlasru%fage? & Eéﬂ Oeh 68 |e>|<posed to
the second antibody specific to an anti-cell surface antigen antibody (for example,
anti-SSEA-1 antibody) in ELISA (enzyme-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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The inproved differentiation inhibiting agent, culture
met hod, and culture liquid for proliferation of the
stemcells or the enbryonic stemcells which are
provi ded according to the present invention, are
expected to be applied to all techniques for which

culthe |Gjueha@elkdifg @F thelfeesRAbinyoitich Snetd ell, Hted diffatstidtion thereof,
Cells produced by using the differentiation inhibiting

forag@dinransplahtatiog afe akRifikialaisduddomtiuttidreaddotipatdyiag edtidiegise of an
to the present invention can be used, after

artifidiflesuppoit aissientot use rfenin, vivb aransg hhtatiordasgp hanttdfididrorgmd  Using
artificial tissue construction acconmpanying with the

forusal! ohnsphantatidn fiemipal arduiysoe enginssniree bH thesstemhorelli ecan solve some
vivo transplantation and an artificial organ. Using

prétdeme eh | transplasfatianttheiapy, whashapylees conseu®nal autotransplantation,
engi neering of the stemcell can solve sonme problens

su¢hnay tissne defeit afteom tramsplanpipg padrieak résecled dasn a donor and shortage of
conventional autotransplantation, such as tissue

thejedrioni t The celi and tissnesypilarad fog tnsplentaion axsawsed dof rebyming to the

_donor and shortage of the donor. The cell and tissue =

idenicel pesspnf emiwlzome theaeal baridotissue everss eellectad, ped {oTritangplapting into
the identical ?erson fromwhomthe cell and tissue ]

othgs persen foe srederal fraeinfest. and dhspilhand thy liketad thepigegnt invention can
person, for medical treatnment, and the cell and the

be upgdefogbotihrurpesesent i nvention can be used for both
purposes. The differentiation inhibiting agent of the
pr esdhe differeptigtion inhibiting ageat af thetpresent inviegtion, Hie culture method
inhjibiting agent, and the culture product_ of a natural

usigg dhealq%@gﬂg agenys g the| quitureopradugtgf|anatymgl gerhp anagifizd stem cell,

cel obtai ned by usjng the culture |iquid canptaining. .

Pf@(fﬁré{’fﬂ ﬁwﬁvmﬂﬂqﬁ gtcayartl: PBtaipcddby gisingother evlfurg ltqved copfpining the

..cell, preferab enbryoni c_stemcel]l or for screenin

inhibiting aesnidls Lwrﬁll for Sienthestm 66114 Refsrahly spbrpenig sien cell or
cell..For exanple,. the substanc resupmabl y i ndquci

Rorch T BiEA TR PORE ShichBTeR YR L qolsPiah el Bastpbiih. i sxample,
ce can be added | cul.tur roduct

thepaah meaurmy it i erraifien ACHelan FHbar thesgptayonic stem
cellll g%‘}iﬁ%g‘iﬁlﬁ%‘%&%\%{ (QIH g ?)&tdélg{ﬂg)@:f%;aﬁ%ﬁ g)&glisﬁr&p{hg %Jé;c}lod as described
ab%viéelf. |f fefn:rétoﬁl%gliigoql c\):\ﬁitht fé]le cgrtlt%P ggﬂ Icu truret rb?oc?u'é?ﬁ%n%h& t?lteegﬂbstance
presumably inducing differentiation of the stem cell or the embryonic stem cell, a
substance inducible of differentiation into a triploblastic lines is identified as an
embryonic stem cell differentiation-inducing 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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subst ance i nducible of differentiation into a
triploblastic lines is identified as an enbryonic
stemcell differentiation-inducing factor. The
differentiation inhibiting agent and/or conpound of
the present invention or the salt thereof has an

rhe@xeiking hérnid &Minteel dricbid idifke apsHysitisospotddhtapieNivhikhaire related to
proliferating abilities and, hence, can be used as a

a daetiteghy Pakinkdies Wiseadte Rndingtve’ vdgeased atagadedy dzease, break of a
di sease or an injury. Targeted di seases include, for

newx afingh chused byiantinpcy,adaneags loansadl inehead dmddsok aurgery or thoracic
hyperpl astic scar, birthmark, and tattoo and the |ike,

sungbiyc fecéal @ervel @i 9dphena mkvandamdgeaattrapelvios¢reodamage snd the like,
and the like, which are related to a bone;

whigt ®e aelatedi tb iasyered) rabvviotar Bidne leonape asdpnddenia gagded by periodontal
intervertebral disk, apophysitis, sport danage, which

disazse orepwmirdetatand thecldlre, iwkige arPagliied sord soadii;smakeepattern alopecia,
Huntington's di sease, Al zheiner's di sease, break of a

whidy isgrelated fond haigukicth dejechnendojthelip] celh degpenpeasatan, opacity caused
head and neck surgery or thoracic surgery, facial

by gernge iptecEon. q@hm%rdagen@a%n,d@meshapﬁagmpmawxasmathr-'ellke which
damage and the like, which axe related to a nerve;

aregielades] Hy alsomeay bmﬁg@n@ﬁq, elrodisrartesiat apegdugionyischemic ‘heart disease

eri odontal disease or pyorrhea and the |i ke, which

amgﬂ@ liles, axthéch ers ralatasotors bladl eeprelstay erasdisliadaration. wiel is related
is related to a hair; birth defect, endothelial cel

to gecaEdipe mseico diabsies candythe dikse vhily arp Feletad jtafee pRicsens; hepatitis,
cor nea_ degenerati on, cornea shape abnormality and the

hepatigesirrippiis thepatie fikre ped theolike., cdp are Tojaied {oAdiveR however, are

chronic arterial occlusion, ischernic heart dlsease
noticarickd tplhase SHMPBRSare related to a bl ood vesse

s E?Ed'dﬁéfegs@ﬁ%ioﬁéaﬁ’%eq%ﬁ” s S S e e mvenion
carf B P RO S e lﬁiiéarwgeﬁi’gﬁgr%gﬁ?féén o aelrlrﬁ%éfor diseases as
desifiPFL AR ol P CH S AL AR Of SO0t Sfch os tablet,
R Ry S DR PR e o
or ?]sgpwcgmse 1yn cg'mglbﬁ??rad fllaﬁr?xegagﬁy,a%b%g%fl usiy or 1netramuscularly as an
injection, suppository, or sublingual tablet. Further, sublingual, subcutaneous and
intramuscular administration may be conducted as a sustained-release preparation such
as a sublingual tablet and a microcapsule. A daily 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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capsul e, granul e and powder through blending with a
phar maceutically acceptable carrier, or is
parenteral |l y adm ni stered intravenously,
subcut aneously or intramuscularly as an injection,
suppository, or sublingual tablet. Further,
fishetidsi figldal follswbalbié abeos Startdakd amd, rfamis ¢ uk@ibody weight of a target
adm ni stration may be conducted as a sustai ned-rel ease
organépar aboun .04 eBthmgas prefewdbly ngoad 0.1 a9l ap iamdrmally given in 1 to 3
m crocapsule. A daily dose depends on a degree of a
tinsygnptdayy Ehe agetenss ok tid cbypoinat pf ube gindsenidirfvestiemceoniamed in a
sensitivity of an adm nistrative subject; tine and
pharmaeevtidal aforrgeditionstanges drom pbowted 10) ; 100o¥p by meteight afidhe whole
kind of a nedicine preparation; a kind of the active
compgsigdnent, however, are not restricted especially.
Normal |y, for a 1 kg mamal body wei ght, about
0. 01-ABOBe rag])ovp-rdeﬁcnrfoadlgharmmmmcajlmac@pta@q capes various kinds of
preferably about 0.1-10 nmg, or nost preferably 0.5-10
orgagid ©r morganld waggiev eyubstandest gomventipmallys uded, as Thedrgp spreparation
- for using in animal husbandry and 53 fisheries fields )
matgridloers ushd ambevepenndad ar d vahigle, fu’smcantlbwgl%éwntma@ﬁtm a solid
of a target organis about 0.01-30 preferably
prepeeasionp and sz)scnlgents sqmlg}fiﬂﬁm, \Sugpepging Agqnty @O@m%mgr@gela, buffering
day. The content of. the conpound of the Fresent
ageniveaething agenitand ibel like ima lighid prgpaational h%n @ﬂmred such
es from about 0.01-100 % by wei ght of the
prqpar?gw addiives A% an RRLIRPHG ég%s@mowdmb walqﬁﬁtte@fiqf%faﬂwnd the like
acceptable carrier, various kinds of qanlc or

cap dghmiveed ar rrF@rabé,ﬁﬁﬁlaﬁl?ésofc@ﬁv@heql% pde. o8 ¢xample, lactose,

ug pr par at, | teria ed and c ounded . as
saf&ﬁl anannitol wamt, cnalEed il Ef‘)ﬁ?e]@% (AYRRRUS SUigic geid, and

ParP%B%q’éW’?gfﬁ*@%@#? lu@eﬂiﬁéﬁ% " gaemp E%F%M stearate,
@ﬁﬁgﬁﬁgﬁgﬁ? 6 ool il e ik e JaterryeEcaseplgnor binder include,
fors RPTRE: ¥ igeh csfélbgéég%@ oS BB 3%%%?3@%%3@0@
celelise, E?%%'éepﬂﬁgﬁj%%ﬁlaeﬁu@ﬁgrpgﬁv'“%xlygf%ﬁc}%%%e@d the ke

cell Bre%srable ex rrxlltpleas%l'fl&mn egra olrlullcﬁuge ?Crl éanm%rl]éj starch, carboxymethyl

cellulose, | calcium carboxymethyl cellulose, croscarmellose sodium, sodium
carboxymethyl starch, and the like. Preferable examples of the solvent include, for
example, water for injection, alcohol, propylene glycol, 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 of 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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the |like. Preferable exanples of the |ubricant

i nclude, for exanple, nmagnesium stearate, calcium
stearate, talc, colloid silica, and the like.

Pref erabl e exanpl es of binder include, for exanple,
crystallized cellul ose, saccharose, D nmannitol,

highepdlymdr stgtdiOpylpniagy klcohel, Ipolyosey] ;iyyxdmdw@rmnyhmeaﬂ’mpkymethyl
cel l ul ose, polyvinyl pyrolidone, and the liKke.

celRiedeer ahdthylex agthlles:, ofthydisdyntetigyl at apllulase) ublpdrokwethyl cellulose,
exanpl e, starch, carboxynmethyl cellulose, cal cium
hydrax ppropniedehiylose edndithe ske. cr oscar el | ose sodi um  sodi um
car boxynet hyl starch, and the like. Preferable
exanptedsrable ttmnsged \wérthe  isotoniting fagent inchuviel dor waemple, sodium
for injection, alcohol, propylenc glycol, macrogo
chisedengyairin, Deorannidoll and the dikehePreférable pramplesisif she buffering agent
exanpl es of solubilizer include, for exanple, i
ingbadey ﬁlrha;(ampba adpufteoliquidrod ;p}npmh@teg pyatafe, ¢ qmtmicttmtg and the like.
benz benzoate, ethanol, tris am no nethane,
Prﬁh@bés@@rrmles ofr the tshaddisrgant incdedsi, don cammpdicazylsdephnhand the

citrate, and the like. Preferable exanples of the
likeusPreferiblg cxgmnlesiof dhe artisepe agsniipsiude, Jor ¢>@?ﬁ1&ﬁtgﬁra0xybenzmc
such as stearyl triethanol am ne, sodlun1lau
acig asteas, @hlqrglgntymolah@%bplggh@npberg:éhy(y alqobgl, tdghy roacetlc acid, sorbic
benzal koni um chl ori de, benzet honi ym_ chl or.i de and

acig|apdethe hikeronBesfeablsrexampiasial she PRgoxdantilgHuds fongrample, sulfite,

such as pol yvinyl al cohol, polyvinyl pyrrolidone,
ascopRir apdandy &9h%thyl ceIIquse nmet hyl cel | ul ose,
hydr oxynet hyl . cel | ul ose, hydro Fth yl cell ul ose
hydr %§ ﬁPﬁPﬁyﬂlﬂéé}gem seRibilizey Sttﬁ% 1¥?rk@OtQﬂﬂ?éP%ra&B}tePfesewaﬁve or
anpl e i sotonizin ent inclu
BT e danthr RO IgE lglguﬁﬁew& a4t B H‘P‘PB?“%Blf the present
t he Ilke Preferabl e exa of the bufferin

mVEHEPIErdg) ag Jp ]ér)gaﬁr& @ vego FHW%S Plot tx&mgﬂg]? én_]ectlon by a
B TR Bt THERI AT S o
belkf)ﬁg)z aylség{lllglbclyég_g In?.f:é]iqut; ref gﬁ%er 818 nmu?rlan I'or example,
R gffﬁ%?t' %r’ i gahobewﬁ?l t&?ﬁ% sy Ly gy
n %‘Iﬁiq%sﬁ‘?”lﬂdgﬁ{” it e Fo BRI ifn bASBer pharmacologiealy
acceptable carrier, vehicle or diluent, as a pharmaceutical composition.  The
pharmaceutical composition as described above includes an orally-administering agent
(example: powder, granule, capsule, tablet), a parenterally-administering agent [example:
an injection, a drip, an external using agent (example: 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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ascorbic acid and the |ike. The suspendi ng agent,
sol ubili zer, stabilizer, isotonizing agent,
preservative or the like is added to the
differentiation inhibiting agent and/or conpound of
the present invention, so as to prepare a venous,

dis%aﬁ@mtt enanipte: OTwedi Bangisl Péwidt] €6tp.. 0 SRY néadeUHICIOHOY (Nikkou

nown net hod. At this preparation, when required, a

CHeféeilemddé e goRetditnke otvnl, daebgxvedi debylose, podilincdiyinate and the
known net hod. When admi nistered to a human, for

like) anplessrvativee( ek ampley ne:tiofl pdibenr esgyl phnbentbenaylcapolind and the
safely adm nistered orally or parenterally in an

like)) da penokd ning fagemn (examplet svelidrrchioride] mhnnisol pscebid@dglmcode and the
a proper pharmacol ogically acceptable carrier,

likeg huir clneoiby inficitioatrepaasd by o Iviigs wusmzaﬂmgonpcmdmfymg in a plant
The pharmaceutical conposition as descri bed above

oilisnch asleSvanil ovesithy oddenttunstced pigeayeil or the kikeporgpropylene glycol.
powder, granule, capsule, tablet), a

Thpaxrémrepala.mgn eanba insnefachyediye mdd{ngxthmgluﬁerentaaﬁon inhibiting agent
injection, a drip, an external using agent (exanple: a

andfas smpewsofahe present lp‘eqrm@namefgugxalmlemvﬁwl@ fifoa gyampls, lactose,
l'i ke), and a suppository (exanple: a rectum

saachpiose dlarely or ghe Egﬁh al disigipgpuier (stargh.seadciumecarbqaayq or the like), a
These preparatlons can be manufactured by a nethod

bindgp(fier exerpleestenchi giam iapdcis carhoabipethyd aelﬂldpse@l palyvinyl pyrrolidone,
preparation steps. The differentiation inhibitin

hydigesiprogiit Feiulessmpb dhel Like).tandd prisbeeant | (frepanspic. gﬂém pagnesium
made in an injection by form as an_aqueous

Stemﬁt%dﬁlmhsﬂsxneog@ﬁ@h % Hleah@g taibspabissivd tee%éfmsf:%mn molding
Tween Atl as Povvder USA nade) 60 (Ni
follgyesd Ew ¥ %a@wregowa H’fﬁglﬁé 2y %ﬂtmgcfar E@ymw an enteric

ceIIquse

|umaIJn eand I|k
Pﬁgiﬁg |;z§n{ and the élﬁglsoton %ﬁ?r angﬁéweCOMHQ
ag?qg;xé °S=s§8¥ ufKERPISY | B&é ﬁ%ﬁ’fﬁ Yléi‘Feth%lor‘t?ﬁf‘g?% Ftﬁglosgeuulose
s sl G oo BEhSELL SDABSS TR ol cn 80
MO e i1
hyBloRp S lpfan ?%Fﬁr{anstﬁf:?@%%g oy deif WoR Bifne made, Germany:

methacrylic acid-acrylic acid copolymer), or a pigment (example; colcothar, titanium
dioxide or the like). For an enteric preparation, an intermediate phase can be made
between an enteric phase and a drug-containing phase by a method 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,

56



and/ or conmpound of the present invention to, for
exanpl e, a vehicle (for exanple, |actose, saccharose,
starch or the like), a disintegrator (starch, cal cium
carbonate or the like), a binder (for exanple,
starch, gum acaci a, carboxynethyl cellul ose, polyvinyl
méhnitof| tatohefinelRydy stuiped Ryllulosd btltis Ekey, thitReddr Kexample: natural
and a lubricant (for exanple, talc, nagnesium
rubbetar adlRlospaderiativése erydicyadd paddfleoor thelikeke)THeolidpdd form is
subj ected to conpression nolding followed by, when
prepeged ra@dan tedBt er nEgikbmg saspdnsioat alagst cimilive touhpongctibn.  The
an enteric preparation and a prolonged action by the
semixolhid fokm dsnprefreablg en oilyerugadhe gebminbngagemg endintment-like product.
i ncl udes, for exanple, hydroxypropyl nethyl cellul ose,
Toetlhthksecfelohe kod produbtsdnagxlynatded wided pUl adfester (example: carbonic acid,
hydr oxypropyl cellul ose, pol yoxy ethylene glycol,
phospenic8id, @trir ecide hFd®chloek| aridysodame thatleoxidy balth dke) and an
hydr oxypr opyl met hyl cel | ul ose pht hal at e,
antigeptiox ggest Hyptawplulpeswxsbetzaice asidc eiterat ehloFehirtanyilt benzalkonium
Rohm Pharma made, Germany: nethacrylic acid-acrylic
chipgidg eophs jiker ) Foorexampleyrbatcompoang| @, theoprsettiainyention can be
titanium dioxide or the like). For an enteric
premasphpatanonily an aqieensmsalidt ecmpisalid araliqueé swppesitory by a method
bet ween an enteric phase and a drug-containi ng phase,
puplicly kawodepd! | dnyoibnbase pead & Sjencqmmuqrb as described above
_ separate both these phases. To prepare drugs for_ an
ingudesy (far ayemple, he dy¢aridecpt jaahighsr i faRy piald (§xamplgt cacao butter,
and/ or _conpound of the present_invention can be pade )
Witepsglss gPyrpamise ¥ abst i corgr Gargpany) diruther §ke) pher dxqday ofatty acid
use according to a publicly known nethod. Far exanpl,
(exRpleiMEa u0ls Oy Bamith NebalC ops SFTBem- i S ke prialast il (example:

se%%gcg(gii'tsgg %%t;ipjtliﬁ%r‘g@?lfspt Sil b?tél'?g:glﬁlgé.o g&ggggﬁ%&s tg}r}fzgium includes, for
exEpRIR HOUCHHGTY B5ebaPlars e Gy ] 6 U Agiut jgegyinous medium
ingli, G ereo Pl R U SSUMPRE AT RE VTR rigfs acrylic acid
aedienor Bt Wshost o1 m [ar to the injection. The

Gel At B pT gPe oro ARt ok e 45 SBFbounds which are
converted to the compound (9) or (10) having the stem cell proliferation action by an in
vivo metabolic reaction by an enzyme and a gastric acid. The prodrug 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 carboxyl group (example:
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To all these fornms and products may be added with a pH
adj uster (exanple: carbonic acid, phosphoric acid,
citric acid, hydrochloric acid, sodium hydroxide or
the like) and an antiseptic agent (exanple:
par aoxybenzoi c acid esters, chlorobutanol,
th® @B AR AR Pfﬁdu@&i ®F | &lBylOEstécdtioli pherfy0resxdivalion, ¢diBoxymethyl
compound of the present invention can be prepared as
es@fifithliyn, OdiracheRutnsatthd] sesrffationl @ivdlodluxginethyl esterification,
suppository by a nethod publicly known per se. An
etiodygatbasglosalyl or t hesegifigagon,i on as phdmbidybed aboserification,
i ncl udes, for exanple, a glyceride of a higher fatty
(Sanettlyl-2xoaod, B dicatme-bylinethyl MWiérdxatbs, (@ylvhoxtlexycarbonylethyl
Nobel Corp, Germany,) or the like) or a nediumfatty
esteifdati¢e yameatiylamidgtiyo bs tHeantzoxyl grdupbe] th€opmpounds (9) and (10)).
Germany,) or the like), or plant oil (exanple: sesane
Theis¢ compyurksanan dielprepaned by tieemdlioly kaoown hetHodk e JThe Tinedrugs of the
aqueous nedi umincludes, for exanple, polyethylene
cogippuoils (SpropyilEnengyl e othpseanbangeeblagiwe thes combatridso(P3 and (10)
medi um i ncludes, for exanple, natural rubbers,
accerding ¢s@ peysiolagicalesondiiien;| whishyhasesbeeaic dgderibedidn o Tyakuhin no
derivatives or the like. The prodrugs of the conpounds
KqibytsariBeyalopmanteof dirpe)indélwili Brinsir Bekkesnpkrdt £, t 990nhdlirokawa
compound (9) or (10) having the stem cel
Systesl. i feration action by an in vivo netabolic reaction
by an enzynme and a gastric acid. The prodrug of the
conpdihsdsrqdoyesanél the ogompraindslel9) winsh (1 He meynpouthemselgys or the
and (10). have an am no groug, t he conmpound produced
rhgymegojegiealinacegpiapleatalion Sschjhe sphidneipdes sptsgpadg from, when the
am no group (exanple: the conpounds_ produced by
ProdRgs ﬁg thih cempes d§) andi (Hhyhave 3eeapidic 4pwd sughgngarboxyl group,
. (5-nmet hyl - 2- oxp-1, 3-.di oxol ene- 4-yl|,) net ox¥carbon l,.
ingrgpnigbase Gramaly rlkaliymetalsisugh aesdditm andpotasyiugy plieligprth metals
or tert-butyl to the am no, grou of the conpounds .
sugly s gagivm @}4 mwmn@w&mﬁ@ S(ug; ag gHce HOY, GRpPET: gT the like)

o BB bt g GAIPSHNS, BERUSE Bl o i amine
SE T S R S TR ——
N,N’-dibenzylethylenediamine, or the like or basic amino acid such as arginine, lysine,
ornithine, or the like). When the prodrugs of the compounds (9) and (10) have a basic
group such as an amino group, the salts made from inorganic acid and organic 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

58



esterification, dinethylam nonethyl esterification,
pi val oyl oxynet hyl esterification,
et hoxyca. rbonyl oxyet hyl esterification, phthalidyl
esterification,
(5- net hyl - 2- oxo- 1, 3- di oxol ene-4-yl ) net hyl
(ciesia@k liddneat) anl theydinghexyl | X ingathle ajiy | aidnydns-isomers in an arbitrary
esterification or nethylam dation of the carboxyl
prépodtign o iricheled o paeseqd inventio.10The corhpewelscdipmuydsave 1 or
can be prepared by the publicly known nethod. The
mqpe oghygsctrit  ¢dikonsc anmbeindslet®ly amd bolld)ofray Beartdmgsment and S
changeabl e to the conmpounds (9) and (10) according to
arran@mm’t atlagidcial thesenaliytinoetric whrtons hay encheted idgbe rp'résenit invention.
in "lyakuhin no Kai hatsu (Devel opnent of EXugs) L
The coBposndsSBk kad (1168 bOBbelbaaaith i isokepadexBypleriH oTHE), or the
prodrugs of the conpounds (9) and (10) may be
likehensel ves or the pharnmacol ogically acceptable salt.
Such the salt includes salts nade from when the o
pr odilbgprasirugthe! thorpupndsis((9) azthd 0) 16)y teatheseepreparid by binding a
roup such as carboxyl group, inorganic base
po%J seofiptide (ekaan. pbiran,s magoin.ashiiodi drtoasd pottagsiike) with the
al kali earth metals such as cal ci um and nmagnesi um
compawadst (o randeil 8} i suedrtias primicyhichdn ancupipergrowr. Ganeoxyl group,
IlkﬁL or or ani ¢ base (exa organi c am ne such as
hydionberp Gfhabkes r Ooihg RPN thppradmesot BF compAEIGS ©) and
et hanol am ne, _di et hanol am ne, triethanol am ne,
(1Qi @?EIh@h%ﬁym}ﬁXnEfePafRﬁ Npy- mcb@mymet:w}?@@férm ihericeareppe form, B
the |i ke or basic am no acid such as arginine, |ysine,
forgp pd 1y niorme powpeer) preEsrablyyEn of n¥ H18Yr ugs of the
compounds (9) and (10) have a basic group such as an
am no group, the salts made frominorganic acid and
organic acid (exanple: hydrochloric acid, nitric
EX30P$ES sul furic acid, phosphoric acid, carbonic acid,

bi carboni ¢ aci d, forn1c ac acetic aci.d, propionic

i dEXEPI dor Gl 6 Heumpgang imgigon BCRT BResénted below.
Thg%.{:g}fqﬁ:%l E:%%{eh&oﬁ@pg d‘.o {pdthos ]If.lﬂlgﬂgéﬁlfrlelf gtﬁ%cr dr@chce of the present

Ezene Ifonlc Chg’ g qu sul fortt a0|% " \mngonlnan

m‘f"“r“ REi FARSHS BT 1’% AR hE SqapsP F&ET’ dt & Y

B R BGRB8l B o or v
prerégrrllth)fnd\;e% ion. ThI%eCmTPJOUQemp rature” 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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and (10) may have 1 or 2 sites in the nol ecul e capable
of producing geonetric isoners 58 (cis-trans isoners)
and the conpound having the cis- and trans-isomers in
an arbitrary proportion is included in the present
i nvention. The conpounds (10) may have 1 or nore
seBg (TBitrdgnc@oipo ntadeh ot H6%Rhadkiohe sanah pldeembntarKIR (Invitrogen
arrangenent and S arrangenent related to these
Capy niadt), 0l 0l bp rsieaaptoetizholl@dgma Gone. padge ht< nonessential amino
i nvention. The conpounds (9) and (10) may be | abel ed
acid stochrlrivedgeneC fpx amplee 11 B319-050),12@hM brGiutemine {evitrogen Corp.
The prodrugs of the conmpounds (9) and (10) may be
madep280F-69B &0 wnit/inl S GR O CHIMYE@dChntarnationgtibet, maade).
pluran, mannan, chitin, chitosan, or the like) with .

t he HEXmMpOwedtifs) manse LIOYs the astive ingrédentpoifrsttheigitbre medium
i's an am no group, carboxyl group, hydroxyl group or i
fot B8 deilkdiffeontintien othileition asrdy, arhesspy othdings vets nrppared by excluding

compounds (9) and (10) nmay be a conpl ex prepared by
ESGROusdronhe BS og9ld colbextmédiumniassleecrihed aho¥oerm (3 form

and y form however, preferably (3 or y form.

Exanpl es Exanples as inplenmentation of the present

invention will be presented bel ow These exanples are
(ZpFolingef theomesppEBkeEe skilled in the art for practice

of the present invention. These exanples do never

rest r il t ple assispidized Q-he geladan(SIANSnGospy mpdgnyType A: from

nodes. . I n addition, nodificationis allowed in a_range ..
pasginEgking §2500) sglution ins disflled pvatgrawasraddedin & §¢ahdiagisier dish for

The "room tenperature” described_in the follown
cellyeiyre end ig prag dekh stang aﬁa”r?géé flpb A Grigtes P (moreoy Afiss fgmoval of

percent by wei algt unl ess ot herwi se . stat

gefatymaquepepiluore nx 9 HOWS RSRPrIEaRic & Fotdi et IORRR Corp. made,
Ywﬂfggggﬁre&g %(j%hggg{gglyiggne &a&gyotur\;v% Egckco%l éérpt. rr}leadfzfl(\%ta(s) 'Seeded and
cultured using 5 mL of DMEM containing 10% fetal bovine fetus serum (Invitrogen
Corp. made) at 37 °C in 5% CO; in an incubator (Tabai Espec Corp. made) for 5 hours
or more. A mouse embryonic stem cell line D3ES cell (available from Rolf Kemler,
Max Planck Institut fur Immunbiologie, Stuheweg 51, D-79108, Freiburg, 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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nodi fi ed Eagl e nmedi um (hereafter DMEM (I nvitrogen
Corp. made, 11995) with a final concentration shown
bel ow to prepare an ES cell culture nmedium 15% bovi ne
fetus 59 serum (I nvitrogen Corp. made) or 15% knockout
serum repl acenent: KSR (Invitrogen Corp. nmade), 0.1
addad, &he oEll Gapindat Warodishdviagivhy Gaing. a ipigstede, wikhd>a small diameter and
nonessential am no acid stock (lInvitrogen Corp. nade,
trafsfdA6d QoA S0 L rkdrilized utlsyyiané cehtrifigadogel®0Capm for rbdet, 5 minutes
25030-081), 103 unit/m ESGRO (CHEM CON I nt er nati onal
by lusing,a tablde)entrFBERO @MY SERSO K. Kouwenifdpdkts hdhecupematant was
ingredient. As the culture nedium for ES cell
disdarkledr extlsi weieosusperiieli dgaon irae Ay mlafiresls by cetb dillimiewasdium and
prepared by excluding ESGRO fromthe ES cell culture )
seadedionra Hscmlebamétoedishfovesll ¢udiurGuvhioh badbearhprempusly dqegted with
cell 5 nL of a sterilized 0.1%gelatin_ (SIGVA Corp.
a Grie gelTipegaeorfsr sotutiporaidnizkbated @G2300C ot 20i mimites.  After 20
distilled water was added in a 6 cmdianeter dish for
migetes, thelculimes, medidmi ¢conirisingefloatingaaedls avasypliected rby3gsing a pipette,
m nutes or nore. After renoval of gelatin aqueous )
seasloil Lagaionin the1 % crro diseneserbdiylo bt cell subbtea sthiele hpd been previously
(I'nvitrogen Corp. made, YE9284400) treated with ,
coafpd avific bR o sejdtimequeark salutenp andrinratpaig it e de f0pAE minutes.
cultured using 5 nL_of DMEM containi hg 10% f et al .
Thp gpediams eaniaining g foatipet sedlgeras tapsierrerhgey M mi7sierifiged tube,
5% CO2 in an incubator (Tabai Espec¢ Corp. made) for g
cengfiasd asrl0RBrEM fRr AbEYed ERBRIES MYyCUSiRE itelde |coptrifeeepapd then, the
cell (available fromRaolf Kemer, Max Pl an nstitut .
supegpalavasdeeIoned Lllosiadiypispadingagadn g2 S #Pé‘:%o{ﬁ‘%l, assay medium
Germany) was seeded on a fibroblast cell feeder |ayer
to Qltamg tge%gsdﬁ?idi ameter and cultured and proliferated
using 5 mL-ES culture nediumat 37 Cin 5% CQ2 in the
i ncubator for 2 days. (3) Preparation of a nouse ES

(@tﬁlﬁﬁﬁfga&&gﬁgl&%ﬁ{ﬂtajﬁlggg‘?r&tggsraytlhe above described (2)

For the D3ES cell obtained by the preparation of the mouse ES cell as described
in (3) above, 3x10% to 1x10° cells per well was seeded in 90 1 of the ES cell assay
medium in a well of a 96-well cell culture dish (Falcon Corp. made, Cat. No. 3072, USA)
coated previously with a 0.1% aqueous gelatin solution. A 10 pi 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 dimethylsutfoxide (DMSO), or water, or the mixture, was added
to each well to make 0.4 to 40 ug/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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ES cell was washed twice wth PBS and, then, 0.25%
trypsin solution (Invitrogen Corp. nmade, 15090-046)
was added and incubated at 37 Cfor 5 mnutes to
remove a colony of undifferentiated D3ES cells from
the feeder. A5 nL-ES cell culture nmediumwas 60
added, the cell colonies were dispersed by using a
pipette with a small dianeter and transferred to a 50
(Siriadlsdl mieiphbgg@tdse geantdiwdtioent ri f uged at 1000 rpm for
about 5 mnutes by using a table centrifuge (TOW
SEI KA. dk3lirteo phadphatast | aetisity Téie tisu S ratlantis vpantified by using
di scarded, cells were suspended again in a 20 nL fresh
p-ESTREOPHENY L OHEO SAtA T 300 UTIOdUgdMORS alnkts madgi RRORUCT NO.
dish for cell culture, which had been previously
NEBRt BHOWUSH., oa STGNGA Getpatiade dq84afl 3) Somate)ofhereafter p-NPP.)
i ncubated at 37 C for 20 mnutes. After 20 m nutes,
the clhet medivmedrasmegowedibyi sigkingooimgdieidhal wells of the ES cells
collected by using a pipette, seeded again in the 15
cubtredi fore? alaysliashorting trefhe mgthadr described in HAY BSeeell differentiation
reviously coated with a 0.1% gel atin aqueous
ngtblltmg agent agsdy ilrasulsacréldzabosy, apdftbe cells wireuwashed ofipe with 100 pl
medi um containing the floating cells was transferred
oft phosplsge huffslteérﬁaﬁnfz €BY Lul, theye prNPP d@@dllawaﬂmdrtp raach well to
for about 5 mnutes by using a table centrifu ! )
lefthgand eheoom peprmtwntiondd memsced 1ot IHdwel Sbgl sodlum hydroxide
suspending again in a 5 nL-ES cell assay nedi um
a0YBP LS Tolutinm was added to (sash well (5t dhe Feaptign: | AR ébﬁorbance at 405 nm
i nhi biting agent assay For the D3ES cell obtalned by
(Q-RetOsy eﬁ%f? at§serPagEe t fle ﬁ%’ug@l EO dLP70)asvee s spsapugd bﬁ using a
3x 102 to | x, 103 cells per wel

SPEfrapopeet (YRlEorer Lviceatiay. made bt SPECTRA VX100, and a
va%g}gﬁcw@%% byothgo Sr%hséhﬁjﬁ asoetATaingd 4 i, alkaline  piosphatase
i Figng shig e dRbhod repls (#htﬁi\g{l%ft ERPR A NEX

A 53%‘{3%2“6{1 R R R T aée?q fﬁqo%pr the present

Ifox

1nyﬁg}§g)mcr8?se§é{g&ﬁs caélltlysfﬁeealﬁg@qrjp}gol nﬁﬂg ﬁg&y n companson with the

control, DMSO (0.1%). From this, it is known that the differentiation 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 Corp. made, Cat. No. 91-5), 65 mL acetone,
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to each well to make 0.4 to 40 g/nlL, and culturing was
carried out at 37 Cin 5% CO2 incubator for 7 days.
DMSO added to the nmedium was adjusted to nake a final
concentration of 0.1%or lower. On the other hand, to
a control well was added only DMSO to nmake the fina
8 mbngenforahldehydy) vihs EdeSio ¢ieh wed] ofbetlbft scmdpotoven nyserature for
presented in Fig. 1, and structures of the conpound B
30tsecdndar e presented in Fig. 2. 61 (5) Alkaline
phosphat ase quantification 1 An al kaline phosphat ase
act i The ixidg sdietikiBwae rémovas] oyusardkifyg, eadd Bymlsifalgionized water was
p- NI TROPHENYLPHOSPHATE SOLUTI ON ( MOSS | nc. nmade,
adRROBUATIvidDa] wiPPERdL ROGstandSd roam tShEMatuBo far. 4 Sreedends.
A- 3469, USA made) (hereafter p-NPP.) The nedi um was
r enoléd deyordzeck ivatpr fwasnrammdiedi ju alickiweg lagd,othenhe 8L of alkaline
cells <cultured for 7 days according to the nethod
phaspdetast ethining calutie® (& ehl sddiufre nigrite sothitgon, 1i mili Bist iRed Violet LB
agent a;;gé 1 as described above, and the cells were
safaglhton, naphtholl 68-BI alkslinsredysina 45 ot distiler] waterhwas added to
(PBS? and, then, p-NPP 100 | was added to each well to
ea¢hepvell and deft stand @b reare ipeperatyrefdrdS mowigsniotlewed by removal of the
.tL of 8 M sodi um hydroxi de aqueous solution was .
stainige golugor By sugking. and washing wes sastied pBhwith? mbd dsianézed water.
at 405 nm (O D.405) and absorbance at 690 nm
Staignp igweys wercecorprased agopy thesEigels cyfued rinpho abwepsepl ESGRO
(Mol ecul ar Devices Corp. nmde, type: SPECTRA MAX190),
bemgga snegply e orlpk uihat E§ ¢sils bt dm) the grrgsspss of ESGRO (1000

deternined as the al kaline phosphatase . activity. Fig.
ungs/gdJuReiith@ BesAih¥ie goRtEalyppd dhe hiich ca@aﬁvlﬁw dtjthh proseace of the

differentiation_inhibiting agent, the caoppound At
copgpoye By (ddimml); wiight s ohe| %&F@&gé@% il@HB%ﬂsa%&qny Ot%

. al kaline ph hat a tivity in conparison,with the

IMEGHER &We?efm%s_ég( : 1%?%%%?%%‘#&@ ip BresepfofintierramRonad B were,
in FoRBRABV Lk Jort B8l EG FURE “Bie0R ! ERLRGv Tepedsigeificantly
more lc{e%é:eljgr 6511ovA\‘JL1ri(galt}i1a? Ghd %S}gg?st fiave gt}%igﬂérnaglkgline phosphatase activity.

Moreover, the differentiation inhibiting agent of the present invention allowed to form an

F,
Hde present

undifferentiated colony equal to that of the ES cells cultured in the presence of ESGRO
being the positive 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 uL ES medium were seeded in a well of
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The ES cells were stained by using an al kal i ne
phosphatase kit (SIGVA D agnostic Corp. nmade, Cat.
No. 86-R). The nedi um was renoved by sucking from
i ndi vidual wells of the ES cells cultured by the
nmet hod described in (4) ES cell differentiation
a 29 kielli delIngittagedish aBglayn Coas Haks ahedo adpe7e [JSackdated previously
cells were washed once with 2 nL of phosphate
wilttufaf oriedl sabouze gélRBS)sohala, tthkowdd My oflhaimehl 3f7i X3 rig 5% CO:
solution (25 nL citric acid solution (SIGVA Corp.
incrdenr foatl2 Hiars 126 houSS Mexgdst wrirg LEgbfEctAMBIRR000 (Invitrogen
f or mal dehyde) was added to each well to be left stand
Cap. moai t(ESREetst ar grofanl B@cksecondbe fiodudti Xi.Sgug per 1 well of
solution was renoved by sucking, and 2-nm, of
pSAAIBATA-dahcvent BFAMas veathd T ldrsean@oxp. dumle, WA )swantransfected into
| eft stand at roomtenperature for 45 seconds. The
thelESareillz.e divaatditionydisl pg wbae dntbynad cakialgpRId K vbans (Fromega Corp.
2-nL of alkaline phosphatase staining solution (1 nL
maded il nivas ittagsieoledtat dhe sampttirrader E@gt Vel eFoll@vingagulturing at
solution, 1 nL naphthol AS-BI al kaline solution, 45 nL
37diG tinl 3% I Qatrsupatan omd dwars, ghe eeshumedas suclied.ednd the cells were
stand at roomtenperature for 15 mnutes followed by
washadaice ofith RBS andatheinng 5601 W-ESraskay Beidnnyas adéed to each well.
washi ng was carried out with 2 nL of deionized water, .
Su@mmn&g 4 #igds ofishe differpatiaiwnaimbihiting eges, wdighswas dissolved in
cultured in the absence of ESGRO being a negative
dimethy syl foxidgd DMS Qb p1 wateg artheig mixturs to meke 8fce 4 ng/mL per cach
ESGRO (1000 units/mnL) being a positive control, and
welhor g GRO) whicl way dduted wike thy E§e4$é@’ grediyie to deaksolihte 10,000
B (4 g/nm) which is the differentiatiaqn inhibiting
unitfak Was afld@é, bedpringivRseatisoyt ks &r & 9 ?—%é.émcul?ﬂar for 6 to

24 RowbrmpNEF VDR THHEBS. BGR) SalReLf B ik FRade. Japen) by the
o e e e B sl JIL OB Y1 LS, SOSE e of
cofRADIER Riosetn 55 VERED i Edort EPROGHEPrCRET ALY Cpelerated the
expQsiaf of dB uPEeT, R ORE BoRRNREs ar ke on The By, e
compound 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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being the positive control. Fromthis result, the
differentiation inhibiting agent of the present
i nvention supported strongly proliferation of the ES
cells in the undifferentiated state. In this
connection, for the compound A and Cto F also,
ceBtaabdy ARdNGS. S1 ML ¥F the difffienEaOiRthitng GgentAASF, which were
activation assay 1 For the D3ES cells prepared by t he
dig¥elve@dn dasethiyedokide (BM D eorédhir® ediud or MRS ikifire to make 40
cell of Exanple 1, 1x105 cells in 500 L ES nedi um were
ngPBEgRd eh¢h dishedd ES’GR@? véhic wae labljus el to ahidkeur ¥ whitshL, was added,
(Fal con Corp. made, Cat. No. 3047, USA) coated
anplc@ltinns s ciried cant 8t 1‘?/()°@qheﬁﬂd>9(3©ﬁirﬂ:hb£tosﬁirlﬂ daoye, To the culture
followed by culturing at 37 Cin 5% CO2 incubator for
mdd2urh euasadtied PM PO de sakbliehet findd wonsingtibn Pdfe ot WivieNE
2000 (I nvitrogen Corp. nmade, USA) by a protocol
attached to the product, 0.9 g per 1 well of
pPpSTAT3- TA- Luc or pTA-Luc vector (O ontech Corp. made,
(2)splptionsf RiNtndf ected into the ES cells. In addition,
0.1 g of an internal control, pRL-TK vector (Promega
Cor p A totl RN AUSH) cxestedrfeors fthe ESabls mhereﬁdneﬂnelm@hed) described
each well. Following culturing at 37 Cin 5%CQ2
in i(hr BB atellr differentiatiouihibitine assayi 2es wascrihediaboye.abyd using ISOGEN
cells were washed twice with PBS and, then, a 500
(KIK ENippaarenediapanvwmedeidele dhe @tteehsld wettiod.  First, the medium was
Subsequently, a 50 L of the differentiation inhibitin E
reragtéfrdt fromytthe Hisheadter thesailtuesd thencellgiwase mipsked toge wéith 10 mL of PBS,
\ or. water, or their mxture to nmake 0.4 to 40
é dm_so d inak mL Wb ITPOCENE=SQRlenavingsandipt tRos tenperature for 5
the ES assay nediumto_ nmake 10 _to 10,000 unit/nmL, was
migyigecthe sakition rasroolgetaddn adrt mddEprandart tabe. c §-4 mjopEeptoroform
|ncubator for 6 to . 24 hours. Next, by usi n Pic
(Waka Puse Gheamicpl [rdysties madehwas addashshaksy Phé 3&%@ then, left
protocol, a |lum nescence signal generated by a
stag @t FRATA SUMPERRNG £ Zoplzy FUINEES- o Bhsalution was crtfigedat 4 T at

IOﬁ%ShOV\grll% r'r:1|1n1ites by %%% 91?1?1% c(:jeenrt)r?gl n(IFO\MQCgﬂf(S %orp made).
400 pL of the supernatant was transferred to a fresh 1.5 mL Eppendorf tube, 500 pL of
isopropanol (Wako Pure Chemical Industries made) was added, and left stand at room
temperature for 10 minutes, and, then, centrifuged at 4 ‘C at ‘1 0000 rpm for 10 minutes
by using the micro centrifuge. After the supernatant was removed, 1 mL 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 uL 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
cDNA according to the attached protocol by using Deoxyribonuclease 1 (Amplification

Grade)(Invitrogen Corp. made), Oligo(dT)12-18 primer (Invitrogen Corp. made,
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expression of the reporter enzyme by pSTAT3- TA-Luc
and, on the contrary, the conpound B of the present
i nvention did not induce the expression of the
reporter enzyne. Also, by perform ng the sane
experinments for the conmpounds A, Cto F, the presence
18angangpnae Omnifeipexprassitansaiptide(QBGENeCoanzmage). Thus, a
can be confirmed. Exanple 2 (1) ES cell
resbtfohasonionatasopreparbd biytaddmgals gy 0FPo DNdsel BdcSoadfker, 1 pL of
prepared by the nethod described in (3) preparation of
10ax DDiNasd (AE vt Imafe fox dmgiregeh, CBrpdlodd distilled werter to 2 ug of total
seeded in a 10 cmdianeter cell culture dish coated
R)¥Aduimakel W) b tifn ttal) afddleomisdus: gad aicibated butdogntemperature for 10
make 10 nL of the ES 64 cell assay nedium 1 nL of the
mitiufeser éndi eftaSanM BRI ol utipragesiddad aod Beatedacés Wier for 10 minutes.
di ssol ved in di met hyl sul foxide (DMSO or culture
Thesdixture ovastcheled torcocir temparatmek end theng? pil. fd0 >eBuoffer RT, 2 pL of 5
di sh, or ESGRO, which was adjusted to nake 104
mMﬁtﬂNTHMlXV\&&[aﬁdéchgO(dE}id duptimer, B2 Swals oL BRNapal U B ( Invarogen Corp.
37 Cin 5% CQ2 incubator for 7 days. To the culture
madedi 7R Sndaddl DNBOT t @mmiseeipt Revetspalrapemiptaser weicopdded, and
0.1%or lower. (2) Isolation of RNA 1 A total RNA was )
RNMsserfzen putifiadownten wapgddes fosgive theotad velpnhel 2@ thodnd the mixture
described in (1) ES cell differentiation inhibition
W%swybagetb@t des & i fore §0aminwies bwbt@irthl\@o@Ntm{lK R portion of the
pon CGene, Japan made) by the attached neth
syrrthegltzed £H Arehinined i SUcT aracvas Gliehs Telfls hwfélf dléﬁﬂl%‘éater and
culture, the cells were washed twice with 10
2 piggf thezsedptinnsast wied ap shertepplale tg mm@CRfHYelrsmgeTa\&hhgycler-Fast
stand at roomtenperature for 5 mnutes, the lutio
St LA NesterepYBR Groend kit (%a?}&wla fw%t{fséfora madg) asording to the
chl orof orm (Wako Pure Chemi cal dust
attaglrdy, PEPIKRIN forT}1°5 seéef?lsiﬂgnanl?"e heH E?t Sg%yﬁd gene  and

roo

glj&cgﬁzmi l?ey%e’idp sp atfe%%{l}gdrgém%se (&X&’BT-I) g-tl;lrlg a§¢’ 8'1euitn‘lne%]al \g?andard 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 primer 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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10000 rpmfor 15 mnutes by using a mcro centrifuge

(TOW SEI KO Corp. nmade). 400 L of the supernatant was

transferred to a fresh 1.5 nL Eppendorf tube, 500 L of

i sopropanol (Wako Pure Chem cal Industries nmade) was

added, and left stand at room tenperature for 10
Cothpuiitesh ofahél PCRN@Actidieydliiti Inufde DedB/#gdac fuad@@eiionpm

for 10 minutes by using the mcro centrifuge. After

the ggpemdiant was renoved, 1 nL of a 70%pulaqueous

ethanol sol ution was added fol | owed by shaking and,

t hens (dniendefptgadr on was carried out at 140 @at 10000

rpmfor about 5 m nutes by using the micro centrifuge.

Af t el iMeantisgpee patrent was renoved, a predi(ppLati on was

dried and dissolved in 30 L of distilled water to

obt aicBNAE-fadt dilutRMA sol ution. 2 g of the&.d hus

obtai ned total RNA was used as a tenplate to

synt heghtdégycler-KaBNtacdE9AdNagert o t he att abedLpr ot oco

by using Deoxyribonuclease | (Anplification

' 1 primer
(I nV|Ttrc1)gen Corp rrade 65 18418- 012) and Omi scri pt

reaction solutlon mas prepared by addlng 1 L of 10 x
DNasel Reaction Buffer, | L of 10 x DNasel (all were
made by lnvitr and distilled water to 2 g
Regetigmecqiditicon @ ; gamtidicationd t he i xture
was_i ncubat ed at roon1tenperature for 10 mnutes. 1 L
Steir Pogiam ECTycle dlout iSeetioles demed ahidnhealelpathapge Bte
for 10 n1nutes The m xture_was cooled to_room

0, Q,

M ANTP M x. 2 L of Ojgo(dT)12-18 primer, 025Lof
I RNRER#OUT (| nvilrogen Cor p. de, 77-019)2%nd 1 L
i.script Reverse Transcrl pt ase were added, and

2 RNéggPﬁFeénburﬂéled vatler wagadded o give t4k tota

vol une of 20 L, and thE n1xture i I ncubat at 37 C
for 60 m'nutesto obt ai*n cDNA’sol ut 1 ®n. A port’i on of
the synthesized cDNA qbtai ngg in s%h t he was
diluted 5 folds with dfstill wat e and 2 of the

i on was us d as the tenplate tq conduct PCR by

3 ugMﬁBm@.C@lﬁYe C,yc g s 0 %0

- Fast
analysis 2 65 10 1

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 celis 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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Start DNA Master SYBR Green | Kit (Roche Di agnostics
Corp. nmade) according to the attached protocol. The
expression levels of the Cct-3/4 gene and
gl ycer al dehyde- 3- phosphat e dehydr ogenase ( GAPDH) gene
as the internal standard were neasured. For
Fradigthé i'e}éul’tgastd&ecrikeﬂ abode gemas shews ehair alse froBCHE axprdsSEQ level of
ID No.: 1) and antisense primer Oct3 down (SEQ ID
thd\ﬁct-3ﬁ) geney the difatenténbnfiohibeing agﬁ:;lisr]ig I? hed F@APBHprgeerd invention
sense primer GAPDH up (SEQ ID No.: 3) and antisense
kepys thre und@ffephtiat omntafeSHGht BSNe1l: 4) were used. The
conposition of the PCR reaction solution and the
r eac fFucther diredsane examinbtidre waa chrrpdess foe thebdiflfgrentiggon inhibiting
Conmposition of the PCR reaction solution for Cct-3/4
aggene\,qUantli E iavdt siomlagls tovhegdifaentéationsinki biténes égents (B D and F),
primerl.0 L 5 Mantisense primerl.0 4L cDNA (5-fo
thesielcotriponids Maintdineshthe@rprassiopadtthesOgt-8/40peneNn st éﬂxzr evords, these
HO9OL12. 4 L Total 20. 0 uL Reaction condition of PCR for
comprusdsimgiatrinet ida undifcaentistioscé grribyedhm Oycl e
No. SectionTenp. Tine Tenp. change rate
(OC) (sec) (C/sec) 1Denaturell9560020

2Anmpl i fication451951520
(3) ES cell differentiation inhibition assay 3

For the D3ES cells prepared by the method described in (3) preparation of a
mouse ES cell of Example 1, 7.85x10° 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
cell assay medium. The differentiation inhibiting agent B of the present invention in the
final concentration of 4 pg/mL or ESGRO in the final concentration of 1x10? unit/mI.
was added to each dish, and culturing was carried out at 37 C in 5% CO; incubator for

1 day.

(4) Isolation of RNA 2

The total RNA was extracted from the ES cell cultured by the method shown in
(3) ES cell differentiation inhibition assay 3 as described above by using ISOGEN (K.K.
Nippon Gene Corp. 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 ISOGENE 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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2551020 3722020 3Melting curvell95020 anal ysi s265101
39600. 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 pronoted in conparison

Centrifagithe & eatiks oauhit41'€dat 10,00 erpite tirUlh widudeity tdigg the micro
differentiation inhibiting agent, and showed the

certtifiaet (TOMKeSPIKQ nidde). e xq0esls bd theofuptmatanOetas Bradsfgaad to a fresh
conparable with 1,000 units/mL of ESGRO (Fig. 6). In

1. xohcEpindoct tube. VDS [floahdopropand]l {&Vaboodhes Sthemidats)elascfdded and
the Cct-3/4 gene that the differentiation inhibiting

theapéxitus WaR. lefiBtanddcht Fyornfterhperapre fenlt0 mimngastandnthen) waacentrifuged
undi fferentiation of the ES cell. 67 Fromthe result

at ds (des dpj0pe dpablovd ) mimmwasbys hsing thehatiro akesiwiffige m Theesupernatant
expression level of the Cct-3/4 gene, the

wadi lefreveditands ttem, ilnilbpf iand0%getharw] Biquenemeblftion wdseadded. The
present invention keeps the undifferentiation state

miwture es HSikeelahd thar wheeentrifuged ahe Exani h880 am fersabout 5 minutes
carried out for the differentiation inhibitin gents

by Aising tha dnigroagritrifigad | Ah¢ yupesnatht was fesrowpd apd { %emprecmltatlon was
i nhibiting agents rgB D and F), these conpounds

drigé pnd.ghere dh&Sﬁ}é/eéxrp @ uiofWlissiled freataudp obtan fierfetal RAVA solution.
ot her words, these conmpounds naintai ned the
undi ffhe cBANA ses synthesizadebynsies? ug C(fsl}le totaldgN A obtained by such the
differentiation inhibition assay 3 For the D3ES cells

waﬁr@éﬁhe éfanm}?tes H@n&&q%mrla@%}qaﬁ%ldﬁmpl(fsaahan &padat(nyitregen Corp.

nouse of Exanp 5x 5 cell
meded#ed Spﬁerécqnt th&ﬁtaﬁ%m Sﬁl@bws: §V%temefor RishCR dhpagogen Corp.

Vi % aqcueous gel.atin so] ut

m%iﬁﬁgso%tésqﬁﬁ)@y ", ateled panpoale o by e stEont Lt 10  DRiasel Reaction
Bu%,'%‘,glﬁ{; (ngfﬁ | &%@sgf] al?l t !:srzagwgr%eo Ingltr%fgertl te:%rg " c?e) were added to 2
pg of the total RNA to give the total volume of 10 pL. 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 plL of 10 mM
dNTP Mix were added, and incubation was carried out at 65 “C for 5 minutes. The
reaction solution was placed on ice for 1 minute, and then 2 pL. of 10 x RT Buffer, 4 pL
of 25 mM MgCl;, 2 uL of 0.1 M DTT, 1 uL of RNaseOUT (Invitrogen Corp. made) and 1
pl. of SuperScript Il RT were added for incubation at 50 “C for 50 minutes.
Subsequently, incubation was carried out at 85 ‘C for 5 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 plL of it as
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final concentration of 4g/nL or ESGRO in the final
concentration of 1 x 103 unit/nL was added to each
di sh, and culturing was carried out at 37 Cin 5% CQ2
i ncubator for 1 day. (4) Isolation of RNA 2 The total
RNA was extracted fromthe ES cell cultured by the
theéredrhpldtes iraivalsb nusidB Lidh® Cwdler-Bast fSeare MV At Master SYBR Green 1 Kit
i nhibition assay 3 as descri bed above by using | SOGEN
(RothaDiaghb s rCéspnmadoy gy thtapaohedpmyodoy. t Tiee atprassimedlevel of the
method. In this nethod, the cell was collected in a
Nahbgrdens tandithé zédetaldshyde-8mphasphge dehydrbogdGee KGPdE) gene as the
about 5 mnutes by using the table centrifuge (TOW
intSEaKQtamide) waenmicasuyed.| eFer amipdifgimgetheaiNanbg weee, sense primer
renmoved, the pellets were washed twice with 10 niL of
N#2Bg, um(SEQHEN Not:r Pnafdeantisdnsecoprimer] Nanog, depyme(fdu? fiD No.: 6) were
tube. The pellets were dissolved in |1 m | SOGENE and
usedfandsfonatplifying donGARRIE eanerssnsoprisieniGARIRE_gmSEQ ID No.: 3)
t hen, added with 0.2 nL of chl oroform (Wako Pure .
andratberat Primes HahBRTK downgSEELBAdND.: 4hweteetsedst dhe cgmposition of
roomtenperature for 2 or 3 mnutes. 68 Centrifugation
the\BSRaardtioagobuiongnd sAhgyegetiarpcauiitionivill be cach mpsenteddelyw.
using the mcro centrifuge SEI KO nmade) , . 400
CampasHionsefiihe RERagactignssolutionsiop thedrianag gene guaificatign
Eppendorf tube. 500 L of isopropanol (Wako Pure
Cheni2é aMhMgkb added and the m xture wag4 Bkt stand
at rgom tenperature for 10 m nutes and, then, was
cent PikMgeese mimer C at 10, 000 rpm for 10 1 Kht es by
usi ng the mcro centrifuge. The supernatant _was
r enoveVIAAHSCIBRBHME i of a 70% et hanol ldytkous

vas. €O f?ﬂa@%ﬂﬁﬁéxﬁf?:em 10, 000 rom ¢ Qf‘%ﬂaﬁ?dst e
Cupet R AR SHB AR Fho pr ccpi t 2] th vas
t

driegE nd, then, dissolved in_30 L of di ed wat er

synt I:le§i;zed by using 2 gg of the._tot al %opt ai ned by

Deoxyri bonucl easel (Anplifi cati on G ade) (Invitrogen
Cor p.

Reaction condition of PCR for Nanog gene quantification

Step Program Cycle No. Section Temp. Time  Temp. change rate

) (sec) (“Clsec)

Denature 1 1 95 600 20
Amplification 45 1 95 15 20
2 58 10 20
3 72 20 20
Melting curve 1 1 95 0 20
analysis 2 65 10 1
3 96 0 0.1
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made) and SuperScript Il First-Strand Synthesis
Systemfor RT-PCR (Invitrogen Corp. nade, 18080-051)
by the attached protocol. In this step, 1 L of 10 x
DNasel Reaction Buffer, 1 pL of 10 x DNasel (all
these were of Invitrogen Corp. made) were added to 2
g of ThBexpekdbn RNAI bONahvg gkfieof tealkS colluiomturtd DtHe frgsence of
adding distilled water to prepare the reaction
thesdilffietdnoiatiom ichibitiap agaosBabt die prasent arventon inresaatd sipaificantly in
tenperature for 10 mnutes. 1 L of 25 nM EDTA
comphnitano witha shadife dellanaiitubel in xther mediam heitlicad tht differentiation
C for 10 mnutes and then, cooled to roomtenperature.
int8bitingfagbhtearrdethet £ nells olilttred mn wWaes miedivan containimn 8,000 units/mL of
of 50 MM A igo(dT)20 primer and 1 L of 10 nM dNTP M x
ES@R@ (Bgnddl, bncbrichoitatii vas Wiasidchiomi thd eaptessibn 6&vel off dhe Nanog
5 mnutes. The reaction solution was placed on ice
gefiethatl thei dilferentistiah inhihiti®e hgentts BoDth&RpreBerftfinventivn(has ghie effect of
25 MM Md 2, 2 L of 0.1 MDTT, 1 L of RNaseQUT
maémtnwngmghﬁe@ohglonﬁdhg ESmglll L of SuperScript Il RT
wer e_added for incubation at 50 C for 50 mnutes. =
Subs Eytikert the, samecensmingipnuyes earied et dor thgtdiffereatigtegn Brhibiting
m nutes, and then the mxture was left stand on ice
aggrgs A Cpn E and|F ar7d thigspnassios leygbielthe Msaog geapincreaped ggilarly to
carried out at 37 Cfor 20 mnutes to obtain cDNA .
thepdifferpatiabom inhdbitiag pgends But iThgt 8. fovas Sewnghat thay have the activity
synthetlc CDNA thus obtained 5 folds with distilled
of {eaning Bsdnddfareptiationstate of the Ffocallhe t enpl ate and al so
usi ng Light Cycler-Fast Start DNA Master SYBR Green |
Kit (Roche Diagnostics Corp. nmade) by the attached

(sﬁfi&°&é@fﬁsi§%%%§%%éﬁg§ feny %ﬁm (o

TP icplds pwlgar nHatiohs PR @S35 % & scribed

?rIIT)pll\lo I%)EI dantls)ge rimer I\Eno g&%&f% 63

abys werg)w P(th]l(jg gﬂth nggg qrglrwgﬁﬁpmp Ve B‘o thgx ﬂbgﬁ:gll scraper,

BO@MQ lﬂeﬁ:\;ﬁH S(I%ééﬁ%ﬁgm%l%é\?)lnv pge%g,g ant ] %S contammg 2%
f

RS ORRY R B TR L RELL P MK RY BB <yowa Meder

Corp. made) diluted 50 folds with HBSS was added, and left stand for 40 minutes on ice.
The cells were washed twice with HBSS (1 mL) and, then, dispersed again in HBSS (300
ul), 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 pl. 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 pm 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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Conposition of the PCR reaction solution for the Nanog
gene quantification 25 mM Mgd 22.4 L 5 M sense
primerl.0 L 5 Mantisense prinerl.0 pL cDNA (5-fold
dilution)2.0 L Light Cycler-Fast Start DNA Master2.0 L
H?Ol1.6 L Total 20.0 L Reaction condition of PCR for

CINaD Qe GEIBE (LE@N D IG KRS M c&-ﬁ.nﬁaag.r amh&yssuR is shown in Fig. 8. An
No. SectionTenp. Tinme Tenp. change rate (C)(sec)(C sec)

avéiagB dlusktdit60RA L2 Adp] célil catdtir4bd: A5, 1LaPOSRASI Bdtlben expression
3722020 3Mel ting curvell95020 anal ysi s265101 39600. 1

intéBsifhperek pelgsstithe ckidy elltoéd bipnddingaaeh diffédrbetidtiondehibiting agent,
cultured in the presence of the differentiation

wasnintiehtddrdgrd feanttly B winpaneom methethe cely evitired in therrmedienh without
significantly in conparison with the ES cells

the Wiffercedation tidtebiniadi agenti t Thetsatnkeextietiremée nvasataroied out for the
i nhibiting agent and the ES cells cultured in the

diffesthtiati gomb aiitin g ggehtOAQ Cuaridt 8 /and. thf expression level of the SSEA-1 was

significantly high as well. Thus, it was shown that the differentiation inhibiting agents

of the present invention maintain the undifferentiated ES cell.

Example 3

The same experiment was carried out for the indole derivatives a to o and the
following results were obtained.
(1) ES cell differentiation inhibition assay 4

For the D3ES cells prepared by the method described in (3) preparation of a
mouse ES cell of Example 1, 3200 cells/well were seeded on a 96-well cell culture dish
(Falcon Corp. made, Cat. No. 3072, USA) coated previously with a 0.1% aqueous gelatin
solution to make 100 pul. of the ES cell assay medium. Subsequently, 10 pL of the
differentiation inhibiting agent of the present invention (a to o: a and j to m were
purchased from IF LAB Ltd., Ukraine, b, ¢, f and n were from PHARMEKS 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% CO; incubator for 4 days. 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.

72




ESGRO (Fig. 7). In conclusion, it was found fromthe
expression |l evel of the Nanog gene that the
differentiation inhibiting agents B of the present
i nvention has the effect of maintaining
undi fferentiation of the ES cell. Further, the sane
(2exkaiinaphasphavase qantifiestion for the differentiation
inhibiting agents A, C, D, E and F and the expression
| evellhof alkdimeNphogphgane actieitpaseches B kell | wad quantiféed by using
differentiation inhibiting agents B. That is, it was
p-SARMPHEATY LHEQ SRHWA Et BOICTIONt yYMQSS Kimepimgdd RODUCT NO.
undi fferentiation state of the ES cell. (5) Eval uation
NRPD-1 6€0, XA parsS I6MAd e b. madSSEMGR, BiSA gede)(hdiweftereh-INPP).  The
cultured in (1) ES cell differentiation inhibition
medsgayws @mmaved dyi vekingafiomendonduahasils coftthi &8 wglishcultured for 4
PBS, and were renmoved fromthe dish with a cell
daygcacspeting ta3he nmathoddeskribddsinid) HRcell difi¢rengatont inbipition assay 4 as
(HBSS, Invitrogen Corp. made) containing 2% FBS was
desceided aboveyiand %ﬁl@&ﬂs cedrE swashed longé hish I} ofphospbeie buffered
(Kyowa Medex Corp. made) diluted 50 folds with HBSS
Salwars(Pé?iﬁie@lnd thea 106 pL oxf antiPPowasaddedrigteash ovell teleft gtaed at room
cells were washed twice with HESS (1 nL) and, then,
tergpespuresiod 1 duinktesn HRSSL(@om 8 M sodivig }ggrqg{ldﬁ aqueous solutlon was

FI TC- Goat anti Mouse | gM anti body (ZYMED Cora%
adépd tn eerhowelligl gep ihe HeagHes. wde abaerangedat #Hemm |(@fl't> 405) and

stand on ice for 30 minutes in shielded light. The

absagbange at 9 8re d G-IHOR) wivers H@gglr(ei RY) usipg, atfrr@ﬁtwphotometer

di spersed. again in HBSS (1 added vvlth 100 of
(Mélﬁcula@/%ms Cofpuitagde: (bS] SBE B MAKAIQ) apd tbwaEUﬁ cgleulated

froy QDRSO F9P Wss JreiRghes dia SRaaE ShebREngrCHY. Fig. 10
sh%%%ﬁlmgaariﬁdvrmwﬁtsoaf C RVEITEg R et re @é@%ﬁ%a iting agents, the
corgBpnt B ol dbt | BRSRhTAAIGR HECkpsedatigigcHte the alkaline
Ph ARSI [ CHHABESor e B GPPTsis VSR 1ok gfrom: this, it is
knip P %ﬁ,ﬁ{frgﬁgr A R JBR b ABS Bregt Inventidh supported the

culture of the undifferentiated ES cells.

(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-diameter 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 dimethylsulfoxide (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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intensity per 1 cell, of the cells cultured by addi ng
each differentiation inhibiting agent, was increased
significantly in conparison with the cells cultured in
the mediumw thout the differentiation inhibiting
agent. The same experinment was carried out for the
DMBOfianeatalaire afedilin Wik 0L g ca@®fdrs A, C and E and the
expression level of the SSEA-1 was significantly high
as well. Thus, it was shown that the differentiation
i nhibiting agents of the present invention maintain
(4} healuanibinf Sfehe atpradsesh e¢ladIISEAE anfiken 3 The sane
experiment was carried out for the indole derivatives
a t o The aslls thiurell oh l(AWEB g ell adiffetentingddre indibitibnedsay(5 ks described
ES cell differentiation inhibition assay 4 For the
ab®3ESceelvishep teparveich BRST fel wetcheshosled Eoinbehd dish $3h a cell scraper.
preparation of a nouse ES cell of Exanple 1, 3200
300qill sf Heahks balaeced emtiedaonal HIES Sydhivitogeh Coupt mede)diontrining 2%
(Fal con Corp. made, Cat. No. 3072, USA) coated
FRS ees addetyo miakh call Guittengueciis. gad aliaf MXe$SKEAdnartibody (Kyowa
make 100 L of the ES cell assay medi um Subsequently,
Mddex|Carp. nhde) dilutdded®fldawitbBSHwas aidgl ageleft sedndtfioe 40 minutes
present invention (ato o: a and j to mwere
onpcg- ¢ hBlseahtigen masFvashel byige withHBSA1 thl) and, themdispersed again in
were from PHARVEKS Corp., Russia, d, e and o were
HBSS(3EPRES @k p0 #LThE FREE Hevat antsMogse égM wstbedy (WMED Corp.
CHEMBRI DCE Corp., USA), which was dissolved in . )
maslie)rétlhryd QI fhlsbsj wich appddegeandy thepy lefthsand en ;aed‘pé% minutes
make 0.4 to 40 g/ m, per each well, or ESGRO wa
in a@a@@d lighhd Hhe wl.ks.wsge\m %chfmp@avl@uHBﬁs (amD s 8 sh;an dispersed
COX2 incubator for days. final concentratlon
agpREo HRSPHE @y aql(&edn’e@hulrﬂ%% of. 2grml. dlesolutign EIP@deo Corp.

other hand, to a control well was added

maggk do ot el seroRle SReAalar ofioy. edomehs IR L@pml%suss«? for flow
oy S ER L08 S AL EOSILS e Bio0 s por i
to elflanglltn!ltfel aet Icgz?gu ated mass. The flow cytometer used was FACS Calibur
(BECTON DICKINSON Corp. USA made) and software applied for collection and
analysis of data of the measuring condition was CELL Quest (BECTON DICKINSON
Corp. USA made). The result is 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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The al kal i ne phosphat ase activity of the ES cell was
guantified by using p-N TROPHENYLPHOSPHATE SOLUTI ON
(MOSS I nc. made PRODUCT NO. NPPD- 1000, USA; or SI GVA
Corp. made A-3469, USA nmade) (hereafter p-NPP). The
medi um was renoved by sucking fromindividual wells of
(5} $IEAFESa@Blatisn asday@r ed for 4 days according to the
nmet hod described in (1) ES cell differentiation
I nhi bot tlenDAES aylld paparadelse thebmedthed aleecritaddnt (B¢ pesplatagion of the
wer e washed once W|th 100 L of phosphate buffered
ESsclli af ExaRBE) |, Brld) chidnwiOsckda orpa RiPRvalbeellamidimde dish (Falcon, Cat.
each well to left stand at room tenperature for 10
Nari3647.69SA) 2oBed) praviowmly @itWash titaamueyay golittieselgiemtrsmake the ES
solution was added to each well to stop the reaction.
cell meedas on bEA ¢é- pr 1488110l @D bS] tusing at a”bs@r e hteCat incubator
690 nm (O. D. 690) were neasured by using
fmskﬂehmrrs; phot bouwsser Negm/byelemgdnp@f@vm@éﬁqﬁéﬂﬂo (Imsiteogen Corp. made,
pe: SPECTRA MAX190), and the value calculated from
VD8 Bratp @] Ggachedstodbe produpie 8. Sue/mel cInSINTAETA-Luc or pTA-Luc
phosphat ase activity. Fig. 10 shows the graphed
veﬁetels &Eton&ﬁfcht Gerpgmadei LSt wan tramifected fintertbptEacelbn On the other
I nhi biting agents, the conpounds a to o, of_ the
hapd.ds brite ohiherinicsraliconrehgid.-d Kgmert@rcﬁ’ﬁ@myga ferm|Rede. {ESA) was
phosphat ase activity in conparison with the contraql,
amfs@ﬁe@ ot 1y sare gimer for sach vells  FeHeowing ﬁ'&furmeat 37 *C'in 5% CO;
di fferentl ation inhjibiting agent of the presen

inquitglen f9rchhapse PRsdiv avas sy ke gy ashRg twice With PBS and, then, the
SO e S ESbaSDorel o Subeiaml YL of e
SRS o S SR RS E s o
o658 bl e RO S O B e
il Bt 6 et b )tgtomgk%iaﬁﬁﬂgl@hﬁéem' B P, added. and
AT L TR BIER S i nec
ol S SR B SR P g ool e
lurhrﬂl%scfelngg |s1gnapcg%puter% td gy t%e luciferase reporter enzyme of each cell was
measured. As shown in Fig. 12, ESGRO promoted the expression of the reporter
enzyme by pSTAT3-TA-Luc and, on the contrary, the compound b of the 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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73 DMSO in the culture nmediumwas 0.1 %or |ower. (4)
Eval uati on of the expression |evel of SSEA-1 antigen 2
The cells cultured in (3) ES cell differentiation
i nhibition assay 5 as descri bed above were washed
twice wwth PBS, and were renoved fromthe dish with a
dishedoatedoprapiensly Wit al0. of ddasés padtbnesdiis@td nakt 4t3 o of the ES
(HBSS, Invitrogen Corp. nmade) containing 2% FBS was
celhdshag nicliwmk e 0Geml afuhd differentfaxid mhiBidink agbnt\& ©SFAad a to o) of
anti body (Kyowa Medex Corp. made) diluted 50 folds
thanptelediBESentam, adidel weasddisedlied tiamidmetylstlforida udSOpror culture
ice. The antigen was washed twice with HBSS (1 ni)
mednun, ohéweir gixgper ®echakgdOntoi 40 pEBSS He8@ack Yishaod 180 units/mL of
of FITC Goat anti Muse |1 gM anti body (ZYMED Cor p.
ESfig(2 wadiatldeded @ fimll denasintrati iBSEDMSO anl theccudtnct mediam was 0.1%
| eft stand on ice for 30 mnutes in shielded Iight.
or Tomerc elAssthaerontrah sirdyl RMSEOe wab tthadeB®S firal redoncentration in 0.1% by
then, dispersed again in HBSS (1 nlL), added with 100
adding 0. 2mLggfra 1% cangentration sobgjonndbitabwith thergdium.o Culturing was
obtain the_sanple used for flow cytonmetry. The sanple
conghstidfasr3 7 flown B¢ s heineybatersfondatouiledaysf t dhe passiien was replaced
t hr ough t he ni/l on mesh with the 10Q m pore size to
evasl iday renddhe pellscwerguiaataged rameke T foelsidishdonesiesy 2 (e ddays.
was FACS Cal i bur (BECTON DI CKI NSON Cor p. . USA nade)
and $b¢ elkafiae phpsnhetase getivity pEsha BR ogHel culiwgryier 4 @530 days by
data of the neasuring condition was CELL Quest (BECTON
usipy ke Modeniayign inbinling gaynts THethe gargsant jigveayigpnvasn quantified by
Fig. 11. The average fluorescence intensity er 1 .
apRIEINg colonyRsEBF: Mgée Ep rellsseheultued; hyyos I%%éb?fgg%%‘;ﬁﬂbed above,

T e ol b S LB G B e, .
NS LRI B SRR O WAR LS Colls, SULLUSA e s
co RSB 0 S ST 0502 50 Bl B8 mecam s
B R R R S AR T RS
5 %i( ﬁ@z qlnctnllbrf]i r9F I dc'ay(s),.]c Il'ﬂee nfedfiTm r{;E'asi rrf]:\ﬂl%r\]fte!i %?r s%f(i?ltgafir(pm individual
wells, and the cells were washed once with 100 pL of phosphate buffered saline (PBS),
and then, 100 pL. 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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undi fferentiated ES cells. 74 (5) STAT3 activation

assay 2 For the D3ES cells prepared by the nethod

described in (3) preparation of the ES cell of

Exanmple 1, 1 x 105 cells were seeded on a 24-well cell
culture dish (Falcon, Cat. No. 3047, USA) coated
bypadetikothe lopmpotthd & 0. 1% aqueous gel atin solution to

make the ES cell nediumin 500 L per 1 well, foll owed

by culeuES ngllatsuBohlired) by %s(E@ thenditifoatntiation dtthiti?ingoageats of the
to 24 hours. Next, by using Lipofect AM NE 2000
prédemvi tvergem, Chiep conpdends WSAYndbyf, ainpreasedc cigrafitamtlye the alkaline
to the product, 0.9 g/well of pSTAT3-TA-Luc or pTA-Luc
phosphtatase (aClivity éc lkoBpapsonmwitk, the)JBA) cellasultnzdstiyeusieg DMBO (0.1%).
the ES cells. On the other hand, 0.1 g of the
Fromt évinal isclomtwiokhat piRL difrerdttion igEbdinggage@dop tharpdeent invention
USA) was transfected at the sane tinme for each well.
suppéttesiiibe gndifferentiatay siate 87 the E$ cdinaeer in  hengssrmrcuttore. 4

hours, the medium was sucked and washed twice with PBS

and, Thesameteyamigoion Mﬁsaa@sla@m menthe di ffwentiatigadnhibiting agents A,
each wel |l . Subsequently, L of the differentiation
Cito ki aidt a t{goa@@q@e alalinp phgg)}@t@g @ctety was maintained similarly to the
(di met hyl sul f oxi de (DMSQ) or water, or their mxture
differeptinieorp inhibiingoaggnis Ihendefic hltwetas  shewnEtaraheseh differentiation
was. diluted with the ES assay nediumto nake 10 to
inhipitgpregpistnataingdshe yadifferontation stpte pfithgyENgsllcar ri ed

out at 37 Cin 5% CO>2 incubator for 6 to 24 hours.

Next, by using PicaCGene Dual SeaPansy (Toyo I nk,

Japan% by the attached protocol, the | un nescence

generated by the Iucrferase reporter enzyne of
cell] was _neasured, As shown in Fig. 12, ESGRO

(lbab}@é’@é{fcﬁfﬂ%ﬂlﬁ s guonkey Egtoelpe reporter enzyme by

pPpSTAT3- TA- Lu on the contr

the gte o dienmedi dht CBTERE CRBRTP acpémt @ pCF %B&ﬁﬁﬂ? 12, 11

A RS 6 HEY i e SR % b SRt o
prgsgﬁfaea E@BH’]‘ itQ H;%ggarg X rc?z%gxln%[]gu(s)f rntoplEey ceﬁr culhird Medium: 20%
knockout serum replacement: KSR (Invitrogen Corp. made, 10828-028), 1 x nonessential
amino acids (SIGMA M7145), 2 mM L-Glutamine (SIGMA G7513), 1 mM sodium
pyruvate (SIGMA 58636), 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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Exanpl e 4: Subculture of ES cells For the ES cells
prepared by the nethod described in (3) preparation of
the nouse ES cell of Exanple 1, 3x105 cells were
seeded on a 6 cmdianeter cell culture 75 dish coated
previously with a 0. 1 % aqueous gelatin solution to
thétBlet 4afd Bt 370TC the3kEmingek lordssgy. NEHE Wihedds eldtinofolution was
the differentiation inhibiting agent (Ato F and a to
repvef, andhex 0’emende embeihnioprimsty chltues celi $Eofitvagni Gorp. made,
di met hyl sul f oxi de (DMSO) or culture nmedium or their
YEA28840@®) trentedhivethlfitomydid € t(Eyohwpdiakkao Capsimaderwiddeeded and
units/nmL of ESGROwmasadded. The final concentration of
culbMBO Hynusite theuditure medilinu fomehs Bede¥oceliras|deveribedAdbovbat 37 Cin
control, only DMSO was made the final concentration in
590 CO% Ingubsckd{ TabaiOE pexiCarp. anade) torfc botns atrilongegol Uihe @pnomolgus
diluted with the medium Culturing was conducted at
m@ikeOES eell5¢d GoPe iSagakat K. froade) was se@led aypsmotieeenmepidpnimprimary
was replaced every day, and the cells were passaged
cultarereal cargixcud @Beccaid olifesited or 5 edepfjcynomelgusgugrkeyTiecell culture
al kal i ne phosphat ase activity of the ES cells cultured
mefdirm At 37 B0 indaYpsCByincubatanyfor Bedags f f er ent i ati on
i nhi biting agents of the present invention was
guantified by applying colony assay. For the ES cells
subcul tured by the nethod as descri bed above, 1X103
(2Reparationef cynpardgweadaleydS selb6- wel | cel | cul ture
di sh_(Fal con Corp. made, Cat. No. 3072, USA) coated .
pr evildastypomolgnsamonkey ESuedliss cydrad iy g method described in (1)
make the ES cell assay nediumin 90 [tL/1 well. 10,
cultyre of gynemalyns amorkeBdralls astiESTRRaOUIRON oo agied with PBS and,
each wel |

GEE 5 o e A% B 8 R o
OBl 55 L AR ST g 10 ors
BREB B 5e FE FHd  o sc
eSSt 190 B 3R eSS Y s s
o3P oL SR Sd e R LR A o 9B AL R 4P%) C for 5
minutes. 35 mL of the cynomolgus monkey ES cell culture medium was added, cell
colonies were removed by using a small sized pipette and, then, dispersed, transferred to
a 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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(O D.690) of the solution were nmeasured by using the
spectrophot onet er (Mol ecul ar Devices Corp. nade,
type: SPECTRA MAX190), and the value cal cul ated from
O D. 405-O. D. 690 was determ ned as the al kal i ne
phosphat ase activity. Fig. 13 shows the result of the
mafeantudis aapen) wéret neltad kali toes phogphathierabr bhenfht, and then
cells subcultured for 30 days by addi ng the conpound
bl&hdeBistpwlidbystiing atdoeladasipétte. of THehdatyigeh wiak idtlatddoz0 fiflds by using
the al kaline phosphatase of the ES cells subcul tured
cobledt DEIENMH 1AM : WM(Bipmit Cory. tadepD6F2 HdySAY, Gddyd &ddicnbure dish, and
the conpound f. The ES cells subcultured by using the
indibafedr obat feorperatinehiot ilnguagefhs solutivhevaspesrseed and the residue
i nvention, the conmpounds B and f, increased
wasi washbd satht DY ENMEF H kdltb mbtaiph ddgutigtlasetedatishui ty in
conmparison with the ES cells cultured by using DMSO
(0.1%9. Fromthis, it is known that the
differentiation i nhi biting agent of the present
(4) By enll idififerentisionrinkibiiticmens fferentiated state of the
ES cells even in a long-termculture. The sane
exari it ¢ymonwdgusc monkexd Esucello prapaeeddby fthe émth@d idgseribed in (2)
inhibiting agents A, Cto E and a to o, and th
prepagatiqmed pnemphzusasenkey S ealls analeseritiedahp e weed @ariutgd Byo 5 folds
to the differentiation inhibiting agents B and f. It
by\/@%il%ﬁmmﬁwm tandseS ank fleetedisiael 8% callsplnfion wgre seeded on a 6
ents maintained the undifferentiation _ state of the
CrrE lagnstter, cefhamiyre dish coptedurevipesly ity Ny (Beeondigkinspn Japan
cells As the medium for culturing cynapol gus nonkey ES
made).| sSubyseguenilyp0.54mh, of thy dificrexsiehion lmbltlaac?@snwz% 1 YFand a to o)
pective_ factors in the final concentratiQ
Ofpﬁ@s@ﬁftsg%t BReglioR Ay QpRPEodbgrd o iRe Nk ‘E@e dispolved in

o ErsdVie %?r;k"“ e B RMASETE L ER 40 rm
Y S SRS LB SIS (3 O,
Su% nll‘ﬂ?rlel \lﬁvélsn/cgltrlre%poutn}l&l Qvesf}(r" ftti) 04:1 d(a% (gmthe:ogl%%lzdd Eescribed 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 asa
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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cul ture nmediumfor a nouse feeder cell used for
cul turing cynonol gus nonkey ES cells was prepared by
addi ng respective factors to DVEM (I nvitrogen Corp.
made, 11960-044) in the final concentrati on shown
bel ow. 10% bovi ne fetus serum (I nvitrogen Corp.

agédele cdnipWuhd OB UAdITHIE cORip@tBad G7 f3)he brotent invention showed a
penicillin/streptonycin solution (Sigm P0781).

siggficahilp Ligh&Mpr&edriion Nefleolohige stiindd omidpadlkaloe pSksphatase, in
&500) was dissolved in distilled water in 0.1%

coRpadsmt kdth ole c3AGmdlgik @onkde Ehuzllpraparel Wit OMSO (0.1%).
sterilized aqueous gelatin solution was added in a 6

Fuftherdl ttensnemot@lsImenley Hecdissabesinded ih thegnesertd ofSthardmpound £
at 37 Cfor 30 mnutes or |longer. The aqueous gelatin

was Oktdined nsigaffican@yroine dpnpads@x boith nthu s eyrentoslganimonkey ES cells
primary culture cell (Invitrogen Corp. made,

subdm@AREA0D) theeapresenstt hofii DMBRI N QVbkooema iklakkeu presence of
Corp. made) was seeded and cultured by using the

6-trumbindérubedB wmirherthe bfedt of ther caomidund § vasgeinfdreet]. aldorem this, it is
at 37 CGn 5%CQZ i ncubator (Tabai Espec Corp. nade)

shdwpn tBathibardifferentiatieye inhibitieg agaohof ghs praventkiayem®nc supported the
(Tanabe Seiyaku, K. K. nade) was seeded on nouse o

undifferantiated state withe cneimalges mehkey Bidedsl t Theshramexamination was
proliferated in 5 nL of cynonol gus nonkey ES cell

cargig towt éor the ¢bupoands3k, € tp i, 3% GGmMd; & tub.aansr the gtkabine phosphatase
days. (2) Preparation of cynonol gus nmonkey ES cells

actiiy wohoabitained sivrilesly tethe diffezerdigtion idubibipg agentp B ansdf. It was
described in (1) culture of cynonol gus nonkey ES . .

shesen [that gBesgedi Hetcptatior glebifiag @azowls wednigined thepgngdifferentiation state
then, a 0.1% col | agenase sol ution (Wako Corp. nade,

Ofﬁlﬂ}zlym%@l%usdlﬂ@‘é@%ﬁ%d?eiﬂn DMEM (I nvitrogen Corp. nmade
11960-044), or a trypsin solution (prepared by m xi ng
10 mL of a 2.5%trypsin solution (Invitrogen Corp.
made 15090-046), 20nL of Knockout Serum Repl acenent

Examplg - Metbad &y prerarfi@ecommyad®28) . 1 nl of a 100 mM

Cadl 2 aqueous. solutiqon and, 69 nL of PB s added,
1R ot Sl barrt- B abiiiroRoaginoBnippe 3 ecetamias
Me

Me
NH

(o]

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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mnutes. 5 nL of the cynonol gus nonkey ES cell culture
medi um was added, cell colonies were renoved by using
a small sized pipette and, then, dispersed,
transferred to a 15 nL sterilized tube, and
centrifuged at 1000 rpm for about 5 m nutes by using
usin@dsoprbpam] eeobttinfitig €itle ToMYoSd. KO nade) to prepare
pell ets. The supernatant was renoved, and then the
MBehizy=21g(+duspended again in 5 nL of the fresh ES
cell culture mediumto obtain the cynonol gus nonkey
ES cells. (3) Preparation of Matrigel -coated dish
Growt h Factor Reduced (GFR) BD Matrigel (Becton
[2 B mkhesioof J-ebacetpipleenylad6)2306,3-diaedn) -JahdiBordaBHrisgglinoline-
basenment nenbrane Matri x (Becton D ckinson Japan 78
1 -phadbme)-864@8ule Japan) were nelted at 2 to 8 Cin a
refrigerator overnight, and then blended slowy by
die pi pette. The Matrigel was diluted 20
usifn§®® cool ed DVEM F12 1:1 (Sigma Corp. nade,
A)-NHadded to a culture dish, and i ncubated
at F 00 ténpe ature for 1 hour. The sol ution was
“hdy¥he residue was washed with DVEM F12 1:1
t tain anMatrigel -coated dish. (4) ES cel
Acdi fTerentiation inhibition assay 6 The cynonol gus
nonkey ES cells prepared by the nethod described in
(2) Ppreivarestorhsnet lduabi Gom ndridy 1ESd1<§%{? Y%d a§ benzene, and
descri bed above were diluted 3 to 5 folds
hydrachipsie agid ganig p4sssdnLTb9 ebtainedpreqipitatingn 1§éi ereﬁo@f{ﬁ‘trﬁwstalhzed
wer e seeded on ~ cmdianeter ceII gﬂLture i sh
Wlé}ba’fseﬂmﬁﬁ@%h das|0§?te\m R- %P?#CQQP et ¢ Byflepphigyidg on The obtained

Japan bsequent.|y, 5 .
P-3PHIOEFLOR eapvéwgm %ﬁdﬁllﬁglsé@é(ﬁ@ %A%Oo} BIUGOYS §thagobgolution, and

ol e B bl S T G i s
[ture ne m. Qr th m xture to.make
U B S&ﬁ'&ﬁn i3 oPacaE SIAGT B FTRLSVLi R & diszonium

@ ?t 37 Cin 5% CX2 incubator. Subculture was
sall SPI{I8% out for every 2 to 4 days by the nethod

descr Iij Sunetﬂyl(lz% 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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preparation of cynonol gus nonkey ES cells as descri bed
above. The final concentration of DVMSO in the culture
medi umwas 0.1% or lower. The cultured cells as
descri bed above were eval uated by the al kaline
phosphat ase stai ning described in Exanple 1 as

descri bed abawe. The result of the al kaline

added 1s oresented in Fig. 15 as a proportion of
Acn.l’;«qu stePned col ony to number of the total
c w , andy @ phot ograph of the al kali ne phosphat ase
stafning at 3td day after subculture after 3-day
culture by adding the conpound f in the absence or
t he presemaecctophdhobr GAbiricti Cobp.n-BSAXi ive dissolvethoimn Henzene and
Fig. 16. The cynonol gus nonkey ES cells cultured with
hydtvehldiicfagidegesiiapasad.i nhdpbtangd Poecipiéation is fidterdrpdunetystallized
B and the conpound f, of the present invention showed
with ispppepdncdane | pbhainy hpﬁnpnmotophmmfhmcbdmre@ st al'lige dobtained
wi th al kal i ne phosphatase, in conparison with the
p-anyinomesiephsnem hidipcEgridelis disselvedined 0% BIOVBO etignpbpolution and
Further, the cynonol gus nonkey ES cells subcultured in
madrdt peidischy addingtavacedreslihpdochlpes agidapmed ice bath.  An aqueous
significantly in conparison with the cynonol gus nonke
sodigingidfrits solytipe iy drapeesl, iand pree treienidecafiepiBOo obtain a diazonium
Moreover, in the presence of
salselBadi ndi r ubi n- 3- oxi ne, the ef fect of the conpound f
was reinforced. Fromthis, it is. shown that th
di ffér3eﬁlfff}%lﬂldr=12=ﬁﬂhﬁegﬁlﬂ"qﬁ@ma‘@‘éﬁ?ll@fie&%b’aﬁ‘?té@él?t 15 dissolved in a

nventi on orted the undifferentiated state_ qof t
20” & RBABIY u%tﬁ%ﬁkwut@ cad §0nem&ra@snw@9§ﬂpﬂata% w& The
carried out faor the conmpounds A t ) to e )
(CTRRFTYUrGy iy T Qamrﬁ%e%ﬁesﬁwg@%s@ (chI?dva]F%/ %‘ée ﬁlazgmum salt
mai nt.ai %d Si IarI he differentiation in bltlng
SOlHEg]ﬁtlé g |r7_:a ogl LWS,t & Saturated aqueous sodium

ifferentiatigon nhlbltlng intained th
e A P " RSy 5, 1B ered and, e,
recrys!telllhzed 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-dithydro-2H-isoquinoline-1-ylidene)

-acetamide (Asinex Corp., Russia) and sodium carbonate are added to acetonitrile, and an
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Exanpl e 6: Method for preparing conmpounds [ 1]
Synt hesi s of
3,3-dinmethyl -1, 2, 3, 4-t et rahydr oi soqui nol i ni dene-1 - acet
am de NH2 2-cyanoacetam de (Al drich Corp. nmade, USA)
I's added to benzene, and concentrated sulfuric acid
ack®nitibluasiopBatethl REUEN slowly Seoptedt iRl thRed.at The refluxed
to 10 C with stirring. The solution is cooled to room
proéupes abaled to adin ity peratiirérahdythbenihy Isobiehi Bodemoved by reducing a
(Lancaster Corp. made, UK) is added. After refl uxed
prégureabiiditesidB@ Widistobed ihhdiclslotdibdéthanel and ehtheslt @it digilled water.
cooling to roomtenperature and, then, the reaction
Theredfuer ehé prqoiour Bdiriedtwith ashydad e soddimatiéate phd fiftered and, then, the
extracted is neutralized and the resultant
sopreat iipirembvah biysrefdutingr thd. prastuee. dilyé mesidecheontaining the reaction
precipitation is recrystallized by 80 using
prodap isopaifald Uyocabinnhaichranheogriaphetccarpiauthatitle compound.
MB( il z)=217(M+1) [2] Synthesis of
MEBia)ecid(yHphenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o- 2H
i soqui nol i ne 1-ylidene)-acetam de p-an noacet ophenon
(Aldrich Corp., USA) is dissolved in benzene, and
hydrochloric acid gas is passed. The obtained .
[5b¥wh§ﬂis off Mihac@ylf-Bg Brdimgthvhddt-didodps2Etibequanpling -flidene)
i sopropanol to obtain p-am noacet ophenon
-2ﬂ9m€mﬁpb¢n)d@.0)-ﬁh@amm€ai ned p-amni noacet ophenon
hydrochl oride is dissolved in a 20% aqueous et hanol
sol ut i a ancve nade it acidic by adding concentrated
[ id on an ice bath. An aqueous sodium
dtjpon i s dropped and urea treatnent is
tg obtain a diazonium salt sol ution.
<1, 2,3, 4-tetrahydroi soqui nol i ni dene-1 - acet
is dissplved in a 20% aqueous et hanol sol ution,
ACand concent r at ed hydrochloric acid is added. The
tenperature is regulated to prevent to exceed 10 C and
t he above di azoni um salt

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 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 compound.

MS(m/z)=405(M+1)

[6] Synthesis of (4-acetyl-phenylazo)-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-

ylidene)-acetonitrile
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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 conpound. M5(m z)=363 (Mtl) [3] Synthesis of
2-(3-aget enyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H

i soqu ¥-Me y|jdene)-acetam de 81 NH
m am-ngasei¥Bhenon (Al drich Corp., USA) is dissolved
in benzeng and hydrochloric acid gas is passed. The

0 Emht‘egipitation is filtered and recrystallized
%E;?jrsopropanol to obtain p-am noacet ophenon
Achydf ochl ori de. The obtai ned p-am noacet ophenon
hydrochl oride is dissolved in a 20% aqueous et hano
solution and nade it acidic by addi ng concentrated
hydrochloric acid on an ice bath. An aqueous sodium
ni t r 24(d-aselylrphenylize)-drGppdimetbylel. drddkydre-@ht-irenuinpkine- 1 -ylidene)
carried out to obtain a diazonium salt solution, )
-acgtamnidé rfdsingk - Gorp,, 3Russiads thitwdr dilendmiand| PMiFdarsemiixedcand stirred
amde is dissolved in a 20% aqueous ethanol sol ution .
sloalyl apotheeiver batbd Apdexsess of itbioax| ehlosidedsagmoved from the mixed
tenperature is regulated to prevent to_exceed 10 C, )
solyprf Prercdieine @F apisHivien shhe resignetcopiainisg fheegactitie product is
reaction solution changes, and a saturated_ aqueous
pugBed hyreolias dremaioriaphy o pBiagheditlcogmnonpdng. The
obtained precipitation is filtered and, then,
M$@€FV§ﬁéﬁMﬁ%d by i sopropanol to obtain the title
conmpound. MS(m z)=363( M+1) [4] Synthesis of
2- (4-acetyl - phenyl azo)-2-(2, 3, 3-tri met hyl - 3, 4- di hydr o-
i soquingline 1-ylidepe)-acetan de, .. . s
[7lza>§freahea@é%f?£?:aﬁﬁt@hyhéﬂszp§-dé:cﬁm&m{!h%mhgflw:%ﬁ{ﬂw&zome-1-
1so uinoliqf-l-ylidene)
ylidene)j-acetic aci

Me

Me
NH

N,
/J:::j/ *N“ CcooH
Ac

Potassium hydroxide and 2-(4-acetyl-phenylazo)-2-(3,3-dimethyl-3,4-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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-acetam de (Asinex Corp., Russia) and sodi um carbonate
are added to acetonitrile, and an 82 acetonitrile
solution of nethyl iodide is slowy dropped and
refluxed. The refluxed product is cooled to room
tenperature and, then, the solvent is renoved by
coipded.ng a pressure, the residue is dissolved in
di chl or onret hane and washed with distilled water.
MShmetesicuevi1) he product is dried with anhydrous sodi um
sulfate and filtered and, then, the solvent is
renmoved by reducing the pressure. The residue
containing the reaction product is purified by colum
[ 8 cSwromei sosfi (4 pleytyl-phabtlado)- (B Seditethyd- 3o dihydrd2H-isoquinoline-1-
MB(m z) =377(Mt1l) [5] Synthesis of
ylider(c)-aactix gdid 8th31 dsteret hyl - 3, 4- di hydr o- 2H i soqui nol i ne- |
-ylidene) -2-(4-acetyl-phenyl azo)-acetam de
2- (4-acetyl - phenyl azo)-2-(3, 3
- di et hyl - 3, 4-di hydr o- 2H-i soqui noline- | -ylidene)
-acet ag de. (M nex Corp., Russia) and
m noM§ri di ne are dissolved in pyridine on
the i *at-NH and acetic anhydride is added. After the
reactiﬁn ills stopped, the solvent after the reaction
2~ thgsctnbedoaboove is poured on ice water to extract
t 1 eaction product by addi ng dichl oromethane. The
Acr eaction product is dried by using anhydrous sodium
sulfate and filtered and, then, the solvent is renoved
by reducing the pressure. The residue containing the
reaction product is purified by colum chronntqgrapqy
to é‘laﬁ%ﬁ%-]@h?@ﬂﬁ@)-@%é%@hﬁb?a4nszbkl}#r9)2ﬂreﬂ9@m0jmfé}y idene)-acet
. Synthesis of ) " . o
ic pidag gfsypn%ﬁie:nwthml» sl the anixfire g stisred. o Thjerpyd chlqridg dg dropped
uingline-l- ylidene)-acetonjtrile 83
sloyily An sheetojptigwityicastine zr-lfgsd,l%m &PHESH_%/FQC@} IR YF- 2fhe solvent
is ey Ilélg ?flrl? e(.‘élg:%/ leh:ﬁq?sgﬁ\)ccpéldgﬁgga %31% éiésﬁl%leﬁ:\gitg%&?érf The reaction
proS ulc{ r1se gried 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.

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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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
(4- acehydtylPhtenyl2dp]3,{-dinetdy MBuhdihydo LHlidby dinotidéH L Hlgne)-acet
uinoline-f yl i dene)-acetic acid Potassi um hydroxi de
ic adid, methylamine, HOBt (Advanced ChemTech Corp., USA) and triethylamine are
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o-
dis2blved dgqUDME, i and- 4 -di¢H] chenethane escdnticte of ASBTEX(Adbvapced ChemTech
Russia) are added to ethanol, and the m xture is
Coref Ubdeds widded theeetb] n@he hhieturefid theadstipred dit cbomstempeotatwde. The
to room tenperature and, then, added with distilled
miwatre s, washetd fwith heatueadett squeiotth sbdidmochidrode solutami end @ 5% aqueous
make the pH neutral, followed by extracting the
sodigac hydmgpr edihonatei scthutiai. etFhel wiabiéon plotkict eaclriedrwith anhydrous
product is dried by using anhydrous sodi um sul fate and
sodiinfrt srifate amd filtetedrand hheens theveniveritgs removeasldbb yedusingctha gressure.
the pressure. The residue containing the reaction
Thprresidee costajning theetbabtjore praght Ehpenfeco gy pohymn shotmatpgraphy to
the title 84 conpound. M5(m z)=364(Mt1l) [8] Synthesis
obfgin the title compound.
4- acetyl - phenyl azo) - ( 3, 3-di net hyl - 3, 4-di hydro- 2H i soq
alF3déYI+1)y| | dene) - acetic acid ethyl ester
(4 acetyl - phenyl azo) - (3, 3-di net hyl - 3, 4-di hydr o- 2Hi soq
uinoline- 1 yIidene) acet is acidis suspended on
hanol , and t m xture is stirred. Thio chl or
1 artspised 2 G sy RnTIR) o 16 1gmetiy L d BBy e gduinoline
then, stirred at roon1tenperature The solvent is
‘Lﬂbﬁﬁv%ﬂq5§IPE@@@ﬁﬁaaFﬁ@3pressure and the residue is
washed with water. The reaction product is dried with
un1su|fate and filtered and, then, the
r enoved by reducing the pressure. The
Fﬁlnlng the reaction product is

(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 dichloromethane 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 aqueous 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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purified by colum chromatography to obtain the title

conpound. M5(nfz)=392(M+l) [9] Synthesis of

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

i soqui noline-1 ylidene)-N nethyl-acetam de 85

(4-acetyl - phenyl azo) - (3, 3-di met hyl - 3, 4-di hydr o- 2Hi soq
Mg'(m&l):i:}gaéwﬂjyl i dene)-acet is acid, nethylam ne, HOBt

(Advanced Chenifech Corp., USA) and triethylanm ne are
di ssolved in DMF, and a di chl or omet hane sol ution of
HBTU ( Advanced Chemlech Corp., USA) is added thereto.
[1Th&ynthesisisf2-{$-atdvglrplsiyfareld2 48, 3rdinityd3pb d tiydree2 HIik@quinoline
m xture i s washed with a saturated aqueous sodi um
-1ghiidene)eld-gehyitaceransidd. a 5% aqueous sodi um hydrogen
carbonate solution. The reaction product is dried wth
anhydrous so@gd umsul fate and filtered and, then, the
emeved by reducing the pressure. The
leLoning ni ng the reaction product is purified by
col umm chr pmat ogr aphy to obtain the title conmpound.

S ~. ~MP1) [10] Synthesis of
acetyl'_| henyl azo) - 2- (3, 3-di net hyl - 3, 4- di hydr o- 2H
Ac sw nol i ne [ dene) N, N- di net hyl - acet am de
(4-acetyl - zo) (3, 3-di net hyl - 3, 4-di hydro- 2Hi soq

ui nol i ne- 1- yI ene)-acet is acid, dinethylam ne, HOBt
(Advanced Chenifech Corp., USA) and triethylanm ne are
di ssolved in DVF, a di chi or onet hane sol ution of
HBTU( Advanced Chenifech Cor p. USA) is_added, and then
t he fibeeetybphenydazo)(2d- fhmeﬂwlrﬁﬂr@uhﬁ@ioaﬂﬂrl&ounIHe 1-ylidene)-acet
stirred and, bl ended solvent is washed with a

ic ggidyrheaaminge d113Bt o vaveedh Chemdeck &ogp &S!’ah@i%trsﬂﬁeylmmne are
aqueaqus SOdI um h}_/ldr ogen carbonate sol ution.

digsglyed; BnDNHo dudichjosogethape \ﬂplﬂlﬂonaﬂhlgla%iﬁédgwﬁrﬁhemTech Corp.,
ul f at ndflltered and, then, the solvent is re

U@é) |‘5e ngnd fleen easudie. is shered el itaee @w&uﬁ‘ﬁngnﬁﬁémed and

on roduc urified by colum
mlxe so vent S was Tl é w1tsh Ble saturated aqueous 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.

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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chromat ography to obtain the title conpound. 86
M5(m z) =391(M+1) [11] Synthesis of
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui noline -1-ylidene)-N phenyl-acetam de. NH
(4-acetyl - phenyl azo) - (3, 3-di et hyl - 3, 4-di hydr o- 2Hi soq
ui noline-1-ylidene)-acet is acid, phenylam ne, HOBt
(Advanced Chenifech Corp., USA) and triethylanm ne are
di sstd ¥ @tirdgen Rivhosphefl, il arcorybphangaa0 203, Hdindthyi-3,4-dihydro
HBTU( Advanced Chenifech Corp., USA) is added, and then
-2HHsoquindline €l -y Bdesie)-actgmale (Achiex tGipeRabdis)es disselved in acetonitrile,
stirred and m xed solvent is washed with the
and altaobthecd grodat $s addbiduwith dybameda wlokchi ttfiplengh ¢inehyd¥ide (Aldrich,
aqueous sodi um hydrogen carbonate sol ution. The
CargatiSiagns gissduad, and thlr meduneiis tefluxnéy dTbes:fhaedd pmduct is cooled to
sulfate and filtered and, then, the solvent is renoved
rody temgemiurg dndean prsebsle enatfEhds rsepdraied hyo filltaativinng Thisesolvent is
reaction product is purified by colum chromatography
remhovedbfreinrthe fidtrate by eedummuptha gresyBem he4e0duardontfinii the reaction
nt hesi s of
praductisguettigd-byeohymm ekrpamiqgzaphydiorebtdiy Khetithe mpauadr ahy
dro- isoquinoline-1-yl)-acetamde. Me 87 In a nitrogen
MS{rHeisRetd - 1)
2- (4-acetyl - phenyl azo) - 2- (3, 3-di et hyl - 3, 4-di hydro
-2H i soqui nol i ne-1-yl i dene)-acet am de (Asinex Corp.,
Russia) is dissolved in acetonitrile, and the
Example hed product is added with xylene in which
triphenyl tin hydride (Aldrich, Corp., USA) is
(D3 sl Jidterengigtion rrhibition @psayi’s ref | uxed. The refl uxed
product is _cool ed t room tenperature apd an

" neoPBSccHstolbTadsbls apae dhemepiod deserbe] gh(2)mgydturing the mouse

sol vept, is
ES cell OP Example 1 was washed twice with PBS, and then a 0.25% trypsin solution

(Invitrogen Corp. made) was added and incubated at 37 “C for 5 minutes to remove the
colony of the undifferentiated D3ES cells from the feeder. The 5 mL-ES cell culture
medium was added, the cell colonies were dispersed by using a pipette with a small
diameter and transferred to a 15 mL-sterilized tube, and centrifuged at 800 rpm for about
5 minutes by using the table centrifuge (TOMY SEIKO K.K.) to make pellets. The
supernatant 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. 3x10% to

1x10° cells/well were seeded on a 24-well cell culture dish (Falcon Corp. made, Cat. No.
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removed fromthe filtrate by reducing the pressure.
The residue containing the reaction product is
purified by colum chromatography to obtain the title
conpound. M5(m z)=3 65 (M+l) Exanple 7 (1) ES cell
differentiation inhibition assay 7 D3ES cells cultured

30hy, USANngwhick haetbees coesd prdvthslynwitR)a @ UV ayueogs géistin solution, to
nouse ES cell of Exanple 1 was washed tw ce with PBS,
makRdht BSNcell 4sAbhetiinpin HOG AL weh. 60 Pl dff thgenmGonmpds D to @,
made) was added and incubated at 37 Cfor 5 mnutes to
whielirowerd hgrepsreli oby ake t methoddi deberitedt iiat dkabPES @eldissolved in
fromthe feeder. The 5 nL-ES cell culture nedium was
dimelidgtiniibkide (PMSQ@pbowes, ovehelr diises sechaby Oulsiond)) pg/mL per each
pipette with a small dianmeter and transferred to a 15
wetl, 05 ESGRO »ad at dduk andoul oy was cegsad aut 807 Gprinf58% CO; incubator
about 5 mnutes by using the table centrifuge (TOW
foSEHES. K. The)firtab comicetrpéor ef OMSthén theiwpbnreanedinmmgias 0 1% or lower.
di scarded, cells were suspended again in a5 nL fr
In@Sontb] welll only @Mﬁ@mvwm@ﬁ-d tg eeakedhe final qmccrmailoamé”t(bk% The
dish for cell culture, which had been previously
strooite dfwitehcempowsh GBI it presaefedoins Fim| Ui owd tbﬁdstructures of the
i ncubated at 37 C for 20 m nutes. After 20 m nutes,
compoundd {3rte @@Mmeé@ﬁ@fblmflﬁgml oating cells was
collected by using a pipette, transferred to a 15
nL steri lized tube, centrifuged at 1000 rpm for about
utes by using the table centrifuge to make the
(2})@1143@?%1911'1{%%&3% #aiéigher nat ant was renoved fol | owed
by suspendl ng. again in a 5 nL-ES cel ssay nedi u
3x102heokS s@ibsvv@& ISEYRd by waFiBe s%’eégﬁﬂﬁﬁ Bhosnhagase| kit (SIGMA
cell culture dish (Fal con_ Cor , . . .
Diggnpstic (prp. maaechat Ap- t?éelﬁ) co eealegwgw@aswowf ﬁy gucking from

el i 13 Y B e s
dlﬁrgéﬁﬁqt 1@?%%5\%@’3 ra§e gsrce%ngﬁh‘%/Peg&P t ho%eég?%btr)a%g?é once with
0. gﬁ_hof phospha‘[ée lauffereé 1ne gP%SBmanS tge (} g mztoopa g"ﬂ Plxmg 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 mL Fast Red
Viclet 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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wel I, or ESGRO was added, and culturing was carried
out at 37 Cin 5% C® incubator for 7 days. The final
concentration of DMSO in the culture mediumwas 0.1%
or lower. Ina control well, only DMSO was added to
make the final concentration of 0.1% The structure

cofifroll hiftueQRCHE Presdnce of EEE@RONN 600 uhitsird.), dnd, thaiB$ ¢dile cultured in
structures of the conpounds (c) to 00 are presented

thé Preberte dfSthe 3mpAlikdl@netghabp batlaspresémiiivangion {eef&Sto Fig. 19).
cells were stained by using an al kali ne phosphat ase

Thei ES ¢8lsGdiurdd mgthe présenénopthermtigpoutdt@® Mas, idteoR)parikbee with the
medi um was renoved by sucking from individual wells

ESotelisheulfted éh ltise abdehoe ©fl HHGR O wart btathedesgnifibadlyi more densely,
the "ES cell differentiation inhibitor assay" as

sholesr tHae dha Sy eglisahal et b nighe lallaline rpbovesiteesd amhvey.wi Moreover, the
0.5 nmL of phosphate buffered saline (PBS) and, then,

cotpbund. of fthex poskit- invantivg sled wiloerd (tBS celd_tacifarmni theawidifferentiated
solution (SIGVA Corp. made, Cat. No. 91-5), 65 nL

cobmgtegnal tartbat®fithe ES 7eblf cultvaddihhd oyesnncs Ocbedzgthe positive
well, and the cells were left stand at room

conienlpe Faomr disf masuBOtheecunprind Tofethie Miesant SoYVentioorsupgerted strongly
renmoved by sucking, and 0.5 nL of deionized water was

prelifgeation ®f ithadE S celisin the nndiffgraptintetitstate.and at room
temperature for 45 seconds._ The _deionjzed t_er. was |
r enoVedhdgasa, okithey campoundseid) t0. ® pnd dp tm Wasiailarn#taining was
phosphat ase staining solution (1 nL sodiumnitrite

obsgied po the cage ofdle cqrapouny; &P-et LB salt solution, 1 nL
napht hol AS-BlI al kaline solution and 45 niL distilled
wat er) was added to each well and |eft stand at room

teLg;rperature for 15 mnutes followed by renoval of the
INEY W%%Pbl@%ﬁlwgucki ng, and washing was carri ed

er o ASsiR® B argeriie ek ety collige ey Hjgstmoryonic sem
cefl gt Be ot PR eRtesk i o copUNE (el OEHER H S G ofrolonged
A AT B B SHAER,  ao
m@tﬁgf %9t usiir{]gv ?l‘ﬂat ga%‘e,(e{nedf ﬁlre (Eu tulr:é %Qui%i,g)which are provided by the present
invention, can be applied to produce 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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The ES cells cultured in the presence of the conpound
(r) was, in conparison with the ES cells cultured in
t he absence of ESGRO were stained significantly nore
densely, showing that the ES cells have a high
al kal i ne phosphat ase activity. Mreover, the conpound
stefdd add)@s PRe Rk, dold @Rt itRiueadlcauald anakd freRra®y Lsed @r regeneration
formthe undifferentiated colony equal to that of the
mddicat efibR. culd ukdadion) thBec@hpsaiic @anf b&SPpleteiona tphermaceutical
positive control. Fromthis result, the conpound of
cotdpesipibasent i nventi on supported strongly
proliferation of the ES cells in the undifferentiated
st at Ehe tontéie of panak Patvat apphicatiod slated)Juhe 2D 2008 (Qpplication No.
(3, simlar staining was observed as in the case of
20054 8638 and dapanese PMBUSARbIAatidihicCARItbIeT Y 4A206@Y (Apygication No.
to the present invention, the stemcell, preferably
20058 5281 ywhich ast thebasiebf the painrityeclsiafed|by the ptesérd mpplechtion, are all
with keeping the undifferentiated state in a prol onged
inqueparatdd bereenbly eetyce as agpartanfdle digelnsure pf theipeesent specification.
differentiation inhibiting agent, the culture nethod
by using the same, and the culture liquid, which are
provided by the present invention, can be applied to
produce the stemcell, preferably the enbryonic stem
cell, as a cell source of uses for cel
transplantation. In addition to many benefits provided
by wusing the stemcell, preferably the enbryonic stem
cell, the differentiation inhibiting agent and the
cul ture nethod by using the sanme, which are provided
by the present invention, can be applied to produce
the enbryonic stemcell having 1 or nore genetic
nodi fi cations. The application includes, for exanple,
devel oping a cell -based nodel related to a di sease
and devel oping a tissue specified to transplantation
for treating a genetic di sease, however, is not
restricted to them As described above, the
differentiation inhibiting agent and/or the bicyclic
conmpounds of the present invention can proliferate the
stemcell in the undifferentiated 90
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state and, as the result, cells and tissues cultured
can be preferably used for regeneration nedical
field. In addition, the conpound can be applied to a
pharmaceutical conposition. The contents of Japanese
Patent Application dated June 27, 2003 (Application
No. 2003-185398) and JapaGesé¢MBat ent Application
dat ed Cctober 14, 2003 (Application No. 2003-353870),
which are the basis of the priority clainmed by the
present application, are all incorporated herein by
tef eAestore @il diffeaerttiatbn tihkibdingc bgemtivehicli cohpriseses dnwv molecular
specification. 91 CLAIMS 1. A stem cell
wedglfticompatindior osalt thieidoif as ag actireningiedienh conprises a | ow
nol ecul ar wei ght conpound or a salt thereof as an _
act i Vke stagr eall differerpiatizhénhibingcagent agcordingite ickimnoh wherein the
i nhibiting agent according to claim1l1l, wherein the
low ovelemilarcwsight cosinglund doarpounelridsrepresenipd by the formula (1):
represented by the formula (1): R wherein, R, R2, R3
and B4 may be the sane or different, each representing
rzan Jel ectron-w thdraw ng group, an electron-donating
' e rogen atom ring A represents 5- to
g ébntaining at least 1 hetero atomin the
represents an al kyl ene group of which atomc
nunmbgr of a main chain ranges fromO to 10; the
al ky} ene group having the atonic nunber of 0

represgnts a singl e, bond; one or nore  ethylene groups .
whegriae ) utR ngR t RBA R kyahdeg sy samay oty diffespfta cagh fgpresenting an

cctamRiPine oy Hepfon BB o oo g i A
reFtE%&tB?sf%ﬁb %QW%P%?H%L y J@}E}ng, agﬁrlgq%géﬂlgfﬁﬁql a{%ﬁ}i{{ﬁo ‘ﬁg I8y ffpgpresents
on et S0 LB Sn e Smav SEA o BB SR ooy 10: e
i AN BRUSSRohBrSh Y BB P PSHRR SR or more

etl%ﬁe%%pgrgi?}gs/ c%rnst"iltrlllting 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.

3.  The stem cell differentiation inhibiting agent according to claim 2, wherein the
ring A is a 5- or 6-member ring containing at least | hetero atom selected from a group
consisting of a nitrogen atom, an oxygen atom and a sulfur atom, in the ring.

4. The stem cell differentiation inhibiting agent according to claim 2, wherein the

ring A is a 5- or 6-member ring containing 1 nitrogen atom in the ring.

92




el ectron-donating group as a substituent other than an
-XG group. 3. The stemcell differentiation inhibiting
agent according to claim2, wherein the ring Ais a
5- or 6-nmenber ring containing at |least 1 hetero atom
sel ected froma group consisting of a nitrogen atom
AN ORygaBmadedindiddfbniation frﬂﬁbiﬂ'hg MgentMackbeling tganylof dlagns 2 to 4,
stemcell differentiation inhibiting agent according
whefi€ tled Ak lenvtp@oed Pepréentedi hyg XAinchudes 3- or0mobe grperand/or atoms
ring containing 1 nitrogen atomin the ring. 92 5. The
sels¢tednfioal thedirbfip cendistaty aian alkybgtoupgamgeyitgrauye andithaxy group, a
to any of clainms 2 to 4, wherein the al kyl ene group
nitreegroep,anhwtotycadbanyt protde sarl alkox yoartngt grupe, anathonocarbonyl group,
atons selected fromthe group consisting of an al kyl
a ngribugroupandaykalogenaimm ana abstityengyr oup, a nitro group,
a hydroxycar bonyl group, an al koxycarbonyl group, an
@i rifeastbongel]l differamtiation mltibiting agewugccarting tthalagyéh wherein the
atom as a substituent. 6. The stem cel
lovd infol asudantveaglitaoniponndis a eqmpeudirepresantet] bigthedoohulaZR,
wherein the |ow nol ecul ar wei ght conpound is a
comfoud REpresented by the fornmula (2): F~ RO R8 R7
RZ(2) erein Rl, R2, R3, R4, X and G are the sane
3 iMed in claim2, and R5, R6, R7, R8 and
he &nme or different, each representing an
wi tRUrawi ng group, an el ectron-donating

di fferenttati on inhibiti ng agent according to claim 2,

wherein fhe | ow nol ecul ar wei ght conpound is. a 5 16 7
whetsim Bundl' RepRestate § ¥y ththeampastipse defined in claim 2, 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 claim 2, 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 claim 2; R’® and R® may
be the same or different, each representing an electron-withdrawing group, an
electron-donating group or a hydrogen atom.

8.  The stem cell differentiation inhibiting agent according to claim 6, wherein the

low molecular weight compound is a compound represented by the formula (4):
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R5 (3) wherein R, R2, R3, R4, X and G are the sane as

those defined in claim2; R5 and R6nay be the sane or

di fferent, each representing an el ectron-w thdraw ng

group, an electron-donating group or a hydrogen atom

8. The1sten1cell differentiation inhibiting agent

accor d n&’t Be claim6, wherein the |ow nolecular

hil. _coppouid S a compound represented by the

' 9R°R Rio N'" ~R13 11 Rill rN (4) wherein

4, R5, R6, R7, R8 and RO are the sanme as

med Rh claim6; RIO, R1, R2 and R 3 may

2 sane or di fiherent, each representing an

el eqta ong'wi tRUr awi ng group, an el ectron-donati ng group

hydk ogen atom the double one-side broken line

efils a single bond or a doubl e bond; when the

one-side broken line represents a doubl e bond,

& Way portion represents the presence of a geonetric
I somer; arrangenent of these geonetric isoners is not
specially restricted, but may be any of an E isoner
or a oner each |ndep%ndently 9. The stem cel

thtrefm& e J B IR R nRT. R Rigndg@nare she sarde pg thase clefined & claim 6;
g? , R, R3, R4, R5, R6, R, R3, RO RIO Ril

R'RR an(R gndir B e anty |bmetbend@ncl pr gdﬁp@toreacht ogpgcsenting  an
sel ected fromthe group consisting of an al kyl group,

elegirorrayithdgrwing , grawp, ankadsairongdaang raupt 1o gydgggen atom; 'the double
hydr oxycar bonyl group, a nitrile group,

ongsidgtyeleandimyieptgsenip a smglebandou b(gyd@ wien ghe double one-side
hal ogen atom and a hydrogen atom 10, The stem cel

brokepf lgmfeﬁmra&qntﬁnau dHib ﬁq bPRg Agenty aedsIdraREeseatscibgi pregence of &

wherein the
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 claim 8, wherein R,
R%L R RY RS, R R, R®, R%, 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 alkoxycarbony! group,
an aminocarbonyl group, a halogen atom and a hydrogen atom.

10. The stem cell differentiation inhibiting agent according to claim 6, wherein the

low molecular weight compound is a compound represented by the formula (5):
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| ow nol ecul ar wei ght conpound is a conpound
represented by the formula (5): 94 (5) | i 11 wherein
R, R, R3, R4, R5, R6, R7, RS and RO are the sanme as
those defined in claim6; R10 R' and R12 may be the
same or different, each representing an
el edt'r g@3- wh t hdrawi ng group, an el ectron-donati ng
rzdroup o Rydrogen atom 11. The stem cel
i NALIgSN i nhi biting agent according to claim
R, R, R3, R4, R5, R6, R, RS, RO RI0 R’
v @\Rach i ndependently groups or atons
fromthe group consisting of an al kyl group,
ouf, an affkoxy group, a nitro group, a
hydr oxycar bonyl group, a nitrile group, an
al koxycar bB¥q Jyoup, an am nocarbonyl group, a
hal ogen at om a hydrogen atom 12. The stem cel
differenti,ati nhibi ting agent according to claim?7,
wherein the | dw mdtecul ar wei ght conpound is a
conpound repregthted by the formula (6): wherein R,
R2, , R4, R5 and R6 are the same as those defined in
whetein B 7R*.FZ, RR8RANR". RV, Riepdd’ arhdhe sarae o thiise fdefiaed in claim 6;
£agh reﬁ?gsenting an el ectron-w t hdrawi ng group, an _
RgRecandR- domabs the wmsup dfergnh paelotppresantang an glectypewithdrawing
stemcell differentiation inhibiting agent according

graup. an glepirap dopgiingegrauror a bgdegen em.R4,” R5, R6, R7, R8
and R9 are each_independently groups or atons selected
t}-onthe siemgrel ditfersatiptian W@llﬁzn&ﬂg%ﬁ lggeorgingup clajm 10, wherein R,
al kox roup, - a hydroxyl ,group,,, a nitro group, —a

REARERY oRouR: Iﬁnﬁchﬁ%g@m@ 1 arg caht BidgRgadshily (groups or atoms
group, a cyclic alkylam poal ky] group ich may

selgesgd Ao gi¢ HRYBEANHH ofaaraaléWLglrﬂalm Ad AFY\BrOYR- GiRlkaxy group, a

_di al kyl ani novi nyl . group, a hydroxyal kyl anj.noal kyl
mtgﬂ SUPP: e?nn}lg r}(pp(g?ﬁrhwl r§PURr B tr f EraUhy At %@ﬁy%%ﬂqyl group, an

aminocarbonyl group, a halogen atom and a hydrogen atom.

12. The stem cell differentiation inhibiting agent according to claim 7, wherein the

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

R? R®
R2
R® N R7
R®
RS
R®

wherein RI, Rz, R3, R4, R and R® are the same as those defined in claim 7; 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 claim 12, wherein R',
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14. The stemcell differentiation inhibiting agent

according to claim8, wherein R, R2, R3, R4, Rs, RO

and R10 are hydrogen atons; R5 is a hydrogen atom a

| oner acyl group or a lower alkyl group; R6 and R7

are | ower al kyl groups which may be the sanme or

RYIRCS RF &R, R°RR7j R® andh RAeRO@RhdhdsPenderil @9aps ai Ansaselected from
nitro group or a |l ower al koxy group; Rl2 Is a

th eieaRnsistisnvf #n hikvwegroapkat algoougroud, 4 aydoxalcyroupy Dnijro group,
or a | ower al koxy group; and R13 is a hydroxycarbonyl

a Witrdle [growp, Ah tatétbey grouppan acetawy dkglagroopyd cygiliowtkydammoalkyl group
| oner al koxycar bonyl group. 15. The stem cell

wlich fredyecbntain em oxypérbiatdnnga aljekylamioml il ngrotip, & ldaalkylaminovinyl
10, wherein Rl, R2, R3, R4, R8 and R9 are hydrogen

gratm rashy dRx viatk ydarhind alkg egroap oan arglantnevinglegrbug rodip hpdrogen atom.

| ower al kyl group; R6 and R7 are | ower al kyl groups |
WHi c Thestenbeell diffaemiation idhibitargeagent aRi0ding ta digior $geherein R,
atomor a |lower alkyl group; R' is a hydrogen atom a

RHR ogeR aRoand B'® ané hydrogematomsaR! ¢ave hydrogerxgtogy, adpwer acyl group
a | ower al koxycar ponyl group; and R12 is a hydrogen

ora brweraalkywenound Rylangridugre lavwieowdiyl zgupsgwbigh may de the same or
| ower glkoxy group. 16. The stemcell differentiation

diffeeniR i i g}ggngera@tgms dihalpgen atoiny amilrd, grofiesed FovRr alkoxy group;
gnd R2 are hydrogen atoms; R3 is a hydroxyl group or

Rans abpdogen gioou; lorar alkykgronp.ct loxier aatligrpuppion fpwes alkoxy group;
cyclic al kyl am noal kyl group which may contain an

ang>® géha dyerpxyearbany| form i mgHle eyoun egAgingcarbonyl group or a lower
hydr oxyal kyl am noal kyl group or a hydrogen atom R5 is

alkoxycarhenyldIRY®P- group or an aryl am novinyl group; R6 is

a nitro group; R/, R3 and RO may be the sane or . a1
4Pt f dhestem ek Aiffesgtstien aniHbitag aggRt acsprdjng iy gaim 18, wherein R,
ower, alko group or a hydregen atom 17. A_conpound

RS Ror ks K308 Hoyire REdrpgshaipESy BS 1 oS OB 110 B1EBF Sgheroup or a

N 11 R k- N .
loweIRz]ﬂEyl group; l%éland 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.

16. The stem cell differentiation inhibiting agent according to claim 12, wherein R’
and R are hydrogen atoms; Rlisa 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.

17. A compound represented by the formula (9), or a salt thereof.
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wherein R, R2, R3 and R4 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 atom R5 is a hydrogen atom a |ower acyl
gr oup ower al kyl group; R6 and R7 may be the
%rgnt, each representing a hydrogen atom
roup or a lower alkyl group which may
ng $tMicture; R8 and RO are hydrogen atons;
and yR12 may be the sanme or different, each
rRYr es@ént iffg arhydrogen atom a hal ogen atom a nitro
group,gsa | jower alk¥% group, a |lower acyl group or a
| owe® al OXYREr oup; "R13 represents a hydroxycarbonyl
r1 97 oup; q%lomer al koxycarbonyl group, a secondary
at’bonyl group or a tertiary am nocarbonyl group;
avy |ined portion represents the presence of the
rig€oEtric isonmer; arrangenment of these geonetric
isonmers is not specially restricted, but may be any
of the E isonmer or the Z isoner each independently.
18. The gongound4represented by the formula (9), or a
whengin R h & eBf anRR"RoaRBe dhe Rme-of Rifferem®] @achREprespnting @hydrogen
97 wherein R, R2, R3 and R4 may be the sane or s
atofiLf & kowen elkyd geowpr @ by &rosnk gregp.a ebony ssawngr ahalegasratom; R
_al kyl group, a hydroxyl group, a |ower aIkox&§grou or
is g hydraggeritemoflower acyl group or a lower alkyl group; R” and R’ may be the

r al
&9 T F

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, 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.

R’ R®

RB

®)
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is a hydrogen atom a |ower acyl group or a | ower
al kyl group; R6 and R7 may be the sane or different,
each representing a hydrogen atom a |ower al kyl group
or a lower alkyl group which may forma ring
structure; R8 and RO are hydrogen atons; R10 and R12
wihereinaR HyRlt @dend at oy dehBt egee o tddfitrent, RhéH eepgésebiing @ hydrogen
| oner al kyl group, a lower acyl group or a | ower
at@hka kywegratip grdip, b hydrdxeivgroupey lovesralinixyRSup eps Bslepésatom; R’
a hydroxycarbonyl group, a |ower al koxycarbonyl group
is arhyainogum atomantowgt agylqutpip bhe lowaw wlkyl geshpp ®’tdndrR’ may be the
represents the presence of the geonetric isoner;
saguer andjfiomnt, @ichtropeeentipgoarhy driogen aitomer & lowernakyl group or a lower
specially restricted, but may be any of the E isoner
alloyl gréngp Fhichsome foreaa Hing nttegtere &itany R hee hidrogepapousnl'® and R
represented by the fornula (9), or a salt thereof. na
argpchyMrd2e8 atdmRh'haloghin (@)mwhaited grdRip, aRBweRalkghgrdep, pdygwer acyl
be the sane or different, ﬁach representing a hydlgogen
grawppmr a lover alitdzyl gorupapR a ihyalrloxgt apybugroup: IRwerepresents a
al koxy group or a hal ogen group; R5 is a |lower acyl
hygraxypabpnd growps a kiwkerl algerpigprborgl amwpRT anegmiszecathenyl group; the
same or different, each representing a hydrogen atom
wayyl liwd rpostidnyteprasentp thsy prasdnsovef thel sepmegiioigpmgtiiactangeragnt of these
forma ring structure; R8 and R9 are hydrogen atons;
geRgiRic] isgrgrsREngigpedially mstridedrebudmayi b enenf theficigomer or the Z
. representing a hydrogen atom a halogen atom a nitro
isqunes pgch independentlial kyl group, a | ower acyl group or a
| ower al koxy group; R13 represents a hydroxycarbonyl
4P ouphe sompouid rgpressaedi by 8ieyforgrigB). o agalt thereof.
am nogar hgnykl group; the 98 wavy lined portion
repr esen h@7presence of the geonetric isoner;
Iiehese

)

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 aminocarbenyl group; the
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geonetric isomers is not specially restricted, but may
be any of the E isoner or the Z isoner each
i ndependently. 20. The conpound represented by the
formula (9), or a salt thereof. R RO R6 na RRo N |
R13 R111 X N (9) wherein R, R2, R3 and R4 may be the
wavaiRed potlldnf rep@Bints eRGltedenps 66 BRide0eaidiyoliog arangdmimnt of these
a |l ower al kyl group, a hydroxyl group, a |ower al koxy
geghotie ieomarshialnegepecidlbntesiticted, bua ninydbo gen ofitlank isomer or the Z
| oner acyl group or a |ower al kyl group; R6 and R7 nmay
isonertcheh indapemdentlyi f f erent, each representing a | ower
al kyl group or a lower al kyl group which may forma
20.ngTsd campoimd; reR@sanet Rotherferrhyld(®penaatlotered®l0, R’
and R ngy be the same or different, each
r epr esenf B° ﬁghydrogen atom a halogen atom a nitro
er al kyl group, a lower acyl group or a
| owe Fbup, R13 represents a nitrile group;
[ ?ortlon represents the presence of the
'sonB arrangenent of these geonetric
i somes i sl not speghal ly restricted, but nmay be any of
t heR'™E idoneR¥or theée Z isoner each independently. 21.
riiThe cong&und represented by the fornula (10), or a
: fiereof . 99 (10) wherein RL, R2, R3 and R4 nmay be
ane or different, each representing a hydrogen
riEt oy a | ower al kyl group, a hydroxyl group, a |ower
al koxy group or a halogen atom R5 1is a hydrogen
aton1 a | oner acyI group or a |lower al kyl group; R6

n@yp

wherem 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 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; RY, 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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same or different, each representing a hydrogen atom
a lower alkyl group or a |ower alkyl group which may
forma ring structure; R8 and RO are hydrogen atonms;
Rlo R11 and R12 may be the sanme or different, each
representing a hydrogen atom a halogen atom a nitro
group, & | &)eR® al kyl group, a lower acyl group or a

| owes group; and R13 represents a

hydr o oY oup, a | ower al koxycarbonyl group,
an am C3 bony! group or a nitrile group. 22. The
con®ount acept di'RY to claim 17 or a salt thereof,

whereinRl, R2, R3 R4 are hydrogen atons; R5is a

hydrogth ayomr@ Io r-acyl group or a |ower aIkyI

land R7 are | ower alkyl groups which may be

ane ferent fromeach other; R3, RO and R10 are

atons; Rl11 and R12 may be the same or

ent , each representing a hydrogen atom a

halogen atom a nitro group, a lower alkyl group, a
| ower acyl group or a |lower alkoxy group; and R13 is
a hydroxycarbonyl group, a |ower al koxycarbonyl

whpreapR ', 4 rBA entl Ruemax bkythe sime eardberghl, gagdutepresenting a hydrogen
di -1 ower alkylan1nocarbonyl group or a phenyl

atQif et 98 isrepte ahydmsyl Zrvapcd Hyosumdkoxy e ﬁlga h@iogen atom; R’
claim18 or a salt thereof, wherein Rl, R2, R3 and R4

is grly drgrEncRem. atlewst ard greup oppdewge Alkyl grqupa R oamérR may be the
acyl group or a | ower al kyl group, R6 and R7_are

SaF’(?vﬁé’r Iferapt. Qpch UBRICHRItia ahﬁy n9gen ﬁ@%a%owr alkyk grogptor a lower
RS, RO and R10 are 100 h ogen atong is a lower),

aligyl \group whish masz qr@l eaﬂhga%wg af?aln@g%%fma%t ;B RY and
Ritro group, | ower al kyl roup, a | oywer ac groyp
grmaa’ heothe rsaauek%wff@ﬁe% gackyrepresentinga hydigg fﬁ% fgAn atom, a
. , a |lower koxycar bonyl group, carba 13

nig gitiv. & 10%5@&Yiﬁé9ﬂ%|ﬁklngﬁ?ﬁﬁc%’9%ﬁp|a @wsagﬁ%éy group; and R

d|-Iomer nocar bon n
R B aEr Y CRhonp. Bl da e fRRisgr bIm Blapps an aminocarbonyl
ngoun%&accordl ng to claim19 or a salt thereof,
gr%’% Tt AMRC BIR¥P- R3 and R4 are hydrogen atoms; R5 is a

:Zgwefl“hg cé{mpguncfJ épccgltdn?g {o A&im ?17 o¥a st %e@éofﬁ%herem EY, I@{ 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 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 claim 18 or a salt thereof, wherein RL R%L 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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al kyl groups which may be the sane or different; RS,
RO and R10 are hydrogen atons; R' and R12 may be the
same or different, each representing a hydrogen atom
a hal ogen atom a nitro group, a |lower alkyl group, a
| ower acyl group or a |ower al koxy group; and R13 is

hy@rop¥ e aexys D ony lo@E0sR] ohRVIEY iakhKadysenhosm! a Haligen atom, a
a carbanmoyl group, a nono-|lower al kyl am nocarbonyl

nites Siddp, @loer lalWR braipk ¥ @mmReRERAP Y adowealRtxagRplpdd R is a
am nocar bonyl group. 25. The conpound according to

hy@toxyearBonydr gt & Idwesre cilkoxybaibehyl Riroup2,a RartantbyR4 group, a
are hydrogen atons; R5 is a hydrogen atom a | ower

maRylowgt alkpladiinacaremsil gedupy b dioug;alkyRommodarfiéngrgroup or a phenyl
| ower al kyl groups which may be the same or different;

anmikycaRSnghgrokpOoret walt thpenfigen atons; R1' and R12 may be
the sane or different, each representing a hydrogen
24.0nThacdmpagerecasaing @ daitr t9 gr osgd; therdodywsheraind®l, R%, R? and R*
group, a lower_acyl group or a lower al koxy group;

arcalmll r&YsS dtema; R isra lowvegao grogsor Alleaves atqybgrodipaBE endiRgre lower
to claim?2l or a salt thereof, V\,hegreign Rl,l R2, R3 and "

alliRd groarpe Whydlr mge be dheosmne Rodiffereat; B4 ROged Rat aimhydragswatoms; R
acxé group or a lower alkyl group; R6 and R7 are

anfl Bwemap bk yhe snoupsdifthicon eaely repecsehiéngsa hipdrogenlatofre pdatogen atom,
R8, RO and R10 are hydrogen atons; Rl1l and R12 may be .

a nifne gaawea boweti akd ieeoup, adewbr acap ermsermriadgwar #lkaxogmnp; and R is
atom a halogen atom a nitro group, a |ower alkyl

a hrdepycabimilegraapyla Jewep dkoxychibpey! @pwoxy eprbypoyl group, a
and R13 is a hydroxycarbonyl group, a |ower

magioklgxipE akkitaminoesreany] gepupe adbgrwmll@flﬁumocab%ﬂ@pw a phenyl
al kyl am nocar bonyl group, a di-I ower

amgnodarbomyhe®apbonyl group, a phenyl ani nocar bonyl group

or a nitrile group., 101 27. The conpound accordi ng 0 , 4
¢5-aj Fhe qorppoydsgrerdingatoadgim 3 pep sglsthereof, wherein RY, R°, R” and R

(4-acetyl -phenyl azo) - (3, 3-di met hyl - 3, 4-di hydr o- 2Hi sqq )
arq LB PEgTatemy) Bdé%%ygmyv IR %rwerégwear,ouwr 2 flower alky1 group;

RS Do Dl SR A B o DY 2 KA e
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 R13 is a nitrile group.

26. The compound according to claim 21 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 alky] 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 aminocarbony! group or a nitrile group.
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2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui nol i ne-1-ylidene)-N-neth yl-acetam de,
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i soqui noline-1-ylidene)-N, Ndi nethyl-acetam de, or
2- (4-acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydr o- 2H
i2¥0qdiha@binpeudd ¥ddoeding to Naphan or vlsaRciedredt] ddichd8. The
conmpound according to claim 18 or a salt thereof,
(4vdvetit-phen@atdd-(3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-ethyl acetate
acetyl - phenyl azo) - 2- (3, 3-di net hyl - 3, 4-di hydro- 2Hi soqu
estamol i ne- 1-yl i dene) - acetam de. 29. The conpound
according to claim19 or a salt thereof, which is
(42 adeAy laptenylazphén§Hdanethy 23 A2iBydot H-nighiroliBe-4 - ylidepelracetic acid,
2H i soqui nol i ne- 1-yl i dene)-aceta m de, or
2-PA-acetyleptonlylago B2-(3 Jedimgthy3 34-dibydor-3HAkbq e g inenbllidene)-N-meth
-ylidene)-2-(4-acetyl -phenyl azo) -acetanide. 30. The
vlegatooudel according to claim20 or a salt thereof,
which is
2-(4raeat et ghenphisny P 43 8)dife el -didrdihiygro- 34 seijuiyaing- i densg N, N-di
ui nol i ne-1-ylidene)-acetonitrile. 31. The conpound
metbyoacgitaideoorcl ai m 21 or a salt thereof, which is .
2- (4-acetyl -phenyl azo)-2-(3, 3-dinethyl -1, 2, 3, 4-tetrah
2-tf-acatglaefenpilere he-(33ydimetdydBeil g dro-2H-isgquinad meckelidene)-N-phen
differentiation inhibiting agent which conprises the
ﬂé@ﬁ%@ﬂﬁ% according to any of clainms 17 to 31 or a
salt thereof as an active ingredient. 33. The stem . .
@8l | Hha cemprundtacsardingitei clalp beth 2asdlbribeisgl.t whighy is 2-(3-
of chai Il to 16. or 32 wherein_the | ow nolecul ar .
acGil-g ?“ﬂ%‘?@@u@@'ﬁgn%thbl'3;611%5%8'2!%%0%1“8#1“%tﬁlkﬁﬁn@rawmlde-
epi or increasing an activjty of alkalin ) )
é osp a§8mp§&93 TH?—P‘%%@Bn de Pfamlf fl&r Bt i2at§alin thereof, which is

ST W N R Rt RIS -
]nﬂgjgrconpound whi ch does not
2-(2-acetyl-3,3-dimethyl-3,4-dihydro-2H-isoquinoline-1-ylidene)-2-(4-acetyl-phenylazo)
-acetamide.

30. The compound according to claim 20 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 claim 21 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 claims 17 to 31 or a salt thereof as an active ingredient.

33. The stem cell differentiation inhibiting agent according to any of claims 1 to 16
or 32 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 claims 1 to 16,
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activate STAT3 (signal transducer and activator of
transcription 3). 35. The stemcell differentiation
i nhibiting agent according to any of clains | to 16
or 32 to 34 wherein the | ow nol ecul ar wei ght conpound
is a conpound having an action of increasing an S
32S58A33 whardih gl X paeqil anwhighe bomBOundl kea Sb@PLER! Which does not
differentiation inhibiting agent according to any of
activae BEAT3 (sighdl trapsdidr hed &8iveheifinanidiptiod\s) mol ecul ar
wei ght conpound is a conmpound having an action of
Bhicr Chsbtem il difieamtigaor ikhibitiag Sigomt dcevkling &7anylbfclaims 1 to 16
stemcell differentiation inhibiting agent according
or 82 te BaiwheB4n winelosi motdealar evghrebapulmd isvieddalipouddmaoingthn action
is a bicyclic conpound having an action of increasing
of inpeeasingoy /- leanpizes skpresdiaviivel. 38. The stem cel |
differentiation inhibiting agent according to claim 37
Wher Ehanstetnecell differaptietoh arhibiting hpemtarpandivg iosarsy of claims 1 to 16
bi cycli c conpound containing an azo group which has
or 37 tadd mdwradh thenomemsleaylat eighh nompgenkisexqngssind having an action
| evel . 39. A nmethod for culturing a stemcell, wherein
of ingecagingrand¥4riogi gene gkprgssion favelan  undi fferenti at ed
state by using the stemcell differentiation
$'hhi bra iteg eeledifferentiotion imhibiting aggntefeceldiign® ¢laino 36 6vherein the
or 32 to 38. 40. A nethod for culturing an enbryonic
low mfecaidar| weighleeasnppundds anltieyadici coraioand deiving dnsaction of increasing
cultured in the undifferentiated state by using the
thed¥ @npgosene egpesdeR vt i on i nhibiting agent according
o apy of claims | to 16 or 32 to 38. 41. A culture
di Ut semt sl Hgrenfatien inhibiting agemtfaseendingatoj daim 37 wherein the
i nhi, bi ii ng .agent according to any of clains 1 to 16 )
lovy moleculas vegighiccomponndiiy a bigygHe gpmppundjpontaining anaae group which
h nmedi um %%nt ai ning.the conpound according to any of
AAAGHON Py 1qGseasing the dange gang exieysiwrlevela. The cul ture
gdi magcq?rdi nfgl to claim41 or 42, wherein the, )
onceiEFtard JAr GRitunnge agstemesedht Wherewnthensiemi eslhds cultured in an
uncﬁ%‘gﬂatnﬁatteg esta(%g g?%gﬂlgg’thg rstetnpgelf %f%eret:nrgi%{igg finﬁigirt]%gsaggrrltoggcording to

any of claims 1 to 16 or 32 to 38.

40. 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 accordiﬁg té any of claims 1 to 16 or 32 to 38.

41. A culture medium containing the stem cell differentiation inhibiting agent
according to any of claims 1 to 16 or 32 to 38 as an active ingredient.

42. A culture medium containing the compound according to any of claims 17 to 31,
or a salt thereof.

43. The culture medium according to claim 41 or 42, 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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ng/m. to 100 ~tg/nmL. 103 44. A stemcell cultured in
the undifferentiated state by using the
differentiation inhibiting agent according to any of
claims 1 to 16 or 32 to 38. 45. A cell or a tissue
which is obtained by differentiating a stemcell
a4l t W edmi Belt keltuieddinf fher @rtiffedefdatsd atse by USh@ghd d&Terentiation
differentiation inhibiting agent according to any of
inhibétinpsagknt rcdfiling toddhyt &f dmsdibio (B 2ebl380r the tissue
according to claim44 or 45, wherein the cell or the
#“5s s uecallsor aifestiefuliich s vbteimedl bardiffe@ntiatingom stedy/ cellAcuitured in the
t herapeutic nmethod wherein the cell or/and the tissue
urddfferentiangl sateaby wing thealiffsreftiatian Athibising Wkmca@drding to any of
in vivo transplantation. 48. A prodrug of the conmpound
claosdridi iogprt3@ tardg. of clains 17 to 31 or a salt thereof.
49. A pharnaceutical conposition conprising the
é6npdbedelhocthedismge aaorting of claiph d4 ws 41, AvhareiBlthecelhor the tissue is
salt thereof or a prodrug thereof. 104
used for in vivo transplantation.

47. A therapeutic method wherein the cell or/and the tissue according to any of
claims 44 to 46 is subjected to in vivo transplantation,

48. A prodrug of the compound according to any of claims 17 to 31 or a salt thercof.

49. A pharmaceutical composition comprising the compound according to any of

claims 17 to 31 or a salt thereof or a prodrug thereof.
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