WD 20101065721PCT/ US2009/ 066554 STEM CELL CULTURES CROSS- REFERENCES
TO RELATED APPLI CATI ONS [0001] This application clains rlorlt
to U S. Pri®i281%zi! Appl i cation No. 61/200, 808, 5fil ed11§ér #06"3’5
2008, which is incorporated in its entirety herein for all purposes.
BACKGROUND OF THE | NVENTI ON 10002] Enbryonic stemcells (ESCs) are
pluripotent cells that have the capacity to self-renew indefinitely
and to differentiate into aldTESM CEYPSSUITURES0MY (Thonson, J. A
et 10al ., Science 282 (5391):1145-1147 (1998); Thonmson, J.A &
Qdorico, J.S., Trends Biotechnol 18 (2):53-57 (2000)). This ability
provi des hope that ESCs will one day be used to replace |ost and
damaged cel s, and EﬁQﬁ&ﬁﬁEEﬁﬁﬁﬁﬁﬁﬁtb%§%$EEPWQHLQ§ﬁHQWSconventiona
drugs. However, to fully realize the clinical potentials of hESCs,
chenlcallﬁ deflned feeder- and ani nal %roduct free, robust cul ture

condi t i di980HayEhip aonbisatias aims gResty tlihémytsianel Apaifcation No. 61/200,808,

chemgcal fig BRELARH 3 RBRARRY & 19&‘?—%13r£t€&’9{ &seéﬁuﬁeﬁfﬁerelﬁfm%‘h fposessr 0C
Nat! "Acad Sci USA 103 {(18):6907-6912 u, J. et al., Proc

Nat! Acad Sc! USA 103 (15):5688-5693 (2006) Ludwig, T.E et al.,

Nat Bi otechnol 24 (2):185-187 (2006)), they are still largely
unsatisfactory due to theBACRGROUMD QRTHBINWENTION cells in them
Especi al |y under these conditions, when cells are passaged by trypsin
to single cells, they undergo extensive cell 20 death. A nunber of

si gnal i n@ofHt hBdpsohibaterails GESCsh BB @haipotent eslie vk haveehkaupudity to

i ncl udi CE, TGF:1.3 t) (. t -, 132
(6 1973y Bnesard e feriaribia fits aigell e e ooy 4 bTRgnLbd
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Lehr a . 5
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of them gpnGaLsmb d%El? %g§ er}’a‘p 'beyxﬁﬁttﬂé r\?\%&l IRy REGESTRps.t NE

nol ecul ar nmechani el ng
2010/ 0657PYET, ﬁm@b@%laaﬂﬁﬁmnlcal potentmlb of hESCb chemiBRlyEfefiged/(yr- @rd THE

INVENTICN 003 esen nve r ovi de 0 aving the
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or substunsgisisiasy dunigdbssubepitred] PrEeEIABEs Ridcking: themd Esgeciahy umer these

oo A THIE MR S O M v

unsulfst i deathe d\ oyohep af kighaling tpbﬂ;myaﬂladn@hatel hEv® stli-tented are known,

het l.0al | , t ut bstit d

or - unsubiot i E5F PRI € isflsadae B 2P ErRdde KRS RGO F S

2 substi X’tgﬂe_ﬂi a{al.pmzubahackblﬁ (?@l 1&{-3%0 (QE@.‘QQE]:atﬂld”,l Goe: £0bedidmes, ring
IS a SUu I TU r _unsupstlitute en

rbodt maiatd-45 G005 Githes Bpdihtigh i SrAd fsubotiit Gedn2 (ass-464 2007

het er ocygh@al leyh1,, AQF ABHRB (194l 2064)) NEMPSTet, ndh&8F tAEH 8HRAFM act as a

25  survival factor in this process, the molecular mechanism of which being elusive.



[ 0007] In sone enbodinents, ring Bis a substituted or unsubstituted
het er oar yl 0 In sone enbodinents, ring Bis a substituted or
unsubstltlﬂﬂgd“%VW§? lyl, substituted or unsubstituted fRFTAVSAP09/066554
substituted or unsubstit uted i mdazol yl, substituted or unsubstituted
i soxazolyl, substituted gRiphg %RYR%ﬂTHEQﬂV@%@ﬁMN’ substituted or
unsubsti tuted oxazol yl, substltut or unsubstituted pyrrolyl,
substituted or unsubstituted pyridyl, substituted or unsubstltuted
pyrim dYE[(]OOﬁU bgitd ﬂr%ﬁﬁn%ntﬂéﬁ %k&%e's Eb&hﬁtﬂm@y hd BY¥drmybubsti tuted or
unsubstituted 25t'hiazolyl, substituted or unsubstituted triazolyl,
substituted or unsubstituted thie
dihydrothieno-pyrazolyl substlt

substituted or unsubstituted
unsubsti tut ed thi anapht henyl ,

substi t ut ge unsubsi , Substituted or unsubstituted
benzot hi gnyl , Jubsti te or unSletIt ted benzofuranyl, substituted
or unsubktiBufgd ¥ n onI substituted or unsubstituted quinolinyl,
substituthed o unsub d benzotri azolyl, 5substituted or

unsubsti tuted benzoth azoliﬂ substituted or unsubsi{dtuted
benzooxazol yl, substituted or unsubstituted benzim dazolyl,
substitquddnr unsubstituted isoquinolinyl, substituted or
unsubstituted isoindolyl, substituted or unsubstituted acridinyl,

substy t utigeA G a sibstRRH bk yiRestheBd @y&(ﬁﬁ% Whbst@licBoghbsutu@d or

unsubsti tuted di nethyl hydant oi n. 0091 I n sone enbaodi nents, L2
i s substhatgreeglagikyly ﬁ‘él?fﬁ 54 Qriuasnbstitied @yl aypnbstigpdervupubshtuiggrhsteroaryl;
enbodi nents, L2 is unsubstituted Cl-C10 al kyl. [0011] In sone

enbodi rreniungB id Psubstitnted by hesnbstitjtediRirotyelamthyd oe nidstiuteainr spsubstitgted i s
substi t d or, unsubstituted awl; ring Bis substituted or
unsubstr%ilgﬁy eteroaryl; R is hydrogen and L2 is unsubstituted
Cl- C10 alkyl 0013] In _sone enbodi ments, R2 is hydrogen. 15[0014] In
some enbbd®ne )§ﬂRﬁPrﬂgrﬂﬁﬂ$ogen or unsubstituted Cl-Cl0 al kyl .

[0015] In sone enbodinents, Rl is hydrogen. [0016] In sone

enbotll nehtis a bond selstiptesat unsubstitatsdfabiryhank ar subgtifatedion unspbjtutad i nt eger
fromO H%teroa%ﬂ anlnteger from0O to 5 Xis -N=s, -CH= or -CR5-;
R3, 20 and glare i ndependently CN, S(0)nR6, NR7RS, C(O)R9

-Ngi % AR sindlsEs ek adoty hyASuTs i %|u¥§ib§t§é£%éﬁiyz Sl or

unsubst i {rshipdiniel RIQadIkM] subSubRl of hﬁsﬁﬂst@t{tedlé‘y%l&ﬂ%yl tsbgithte s vadksGdated

substituted or unsubstituted het er ocycl oal i C Substituted or
Cinsubst | ktreayclaiio L SrosSoHE e tigodand prsubat et prseR e TeteroaryL
wherein n is an integer fromO to 2, wherein if z is 25greater than
1, tio RPM]i elnisescambodiptehtsiang & is msubeﬁtuted@eummttmtetﬁ aryin a
substituted or unsubstitutcd cycl oal kyl, substituted or unsubstitutcd

het cr ocyosyl | Eysome eHB8EinicHisSAnOA is mbzm%%ﬁa@w@émgalowm
unsubstltuted aryl, or substituted or unsubstituted heteroaryl; and

R6, R, ﬁ%ﬂG]RgIn s@fn@ ’enﬁdd'lmeﬁis,zrmﬁ%%s Kbhituf3l Br vidhBstfhéd héerocycloalkyl, or

substituted or unsubstituted heteroaryl.
[0007] In some embodiments, ring B is a substituted or unsubstituted heteroaryl.

20 [0008] Insome embodiments, ring B is a substituted or unsubstituted pyrazolyl, substituted
or unsubstituted furanyl, substituted or unsubstituted imidazolyl, substituted or unsubstituted
isoxazolyl, substituted or unsubstituted oxadiazolyl, substituted or unsubstituted oxazolyl,
substituted or unsubstituted pyrrolyl, substituted or unsubstituted pyridyl, substituted or
unsubstituted pyrimidyl, substituted or unsubstituted pyridazinyl, substituted or unsubstituted

25  thiazolyl, substituted or unsubstituted triazolyl, substituted or unsubstituted thienyl,



R and R19 are independently hydrogen, substituted or unsubstituted
al kyl , substltuted or unsubstituted heteroal kyl, unsubstituted
cycl oal kyl WOSIHYSF Rt ed or unsubstituted het er ocycl oal KRHT/US2009/066554
substituted or unsubstit uted aryl, or substituted or 5unsubstituted

het er oar ylstit[; 28 b lnsubstHRER I8 Eéﬁs%ﬁazollyl? shisstiadRdrivh e RE
unsubstituted C1-C10 al kyl. [0018] In sonme enbodi nents, L2 is

unsubst i @@P@@f@W@@SHWI or ungypsigter gerberaly | csebE I RS AY Wisulspityted
met hyl eng.n, ifiRe0l bdb@tltﬁf%g% ﬁ‘r&%ggiﬁ%ﬁ&m%n{ I mll\ﬁtlﬂléed'ogﬁ':%ubg't%gg bl
and two nol et |

sone enbodi nent Zis acent 'vertrces - are
j oi ned twogsithted ot unshibsitted quiinal fniyt, wolsst tubed q:rmsuﬂnsttltutedfoemlzomazolyl

het 1 1,1 dj 1.,.100231 |

enbod mep et B unshiiitids b RRE S RO AER o uafipi b hrSoonl =O™
- OR18, nbasm@stl%lﬁ? bﬁu{sgsktmgedwlgsﬁmlnua&dmtsubumdd &hﬁlﬁnﬁﬁ%lllkcxiumﬁ[xgﬁﬁ] I n
sone ennodi nts IS 1S - IS ro

and y an%‘gitgg’ie@ opunsppgdsd Pindel b Stk B Hpbstitpied acridiylriib b3fieq pio

formul a: unsh&%ud ﬂéagmperz@@wr sﬁU%MﬁFETd'o‘P ‘[lnﬁl'bﬁ?cuﬂ%& %&gah;daﬁtoﬁp rrpounds
havi ng the fornul a: 1 (1 5wherein Di

substitu or b tltuted

het er oar@ﬁ6bl ln’%ﬁllé%%@ffmeﬁg BT%(S&%EN&% °§h§§ﬁ%§t g scﬂlﬂ?ﬁ%m

unsupst i IkyI Sstit unsu e 10heteroa1ky|,
subsf ﬁ”ﬁg‘ﬁ Bgi’PSIB’F&HUf: I“B%IPRtW e‘?z\uﬂg Ll‘ﬁt ed or unsubstituted
het er ocycl oal k I , Substituted or unsubstituted aryl, or substituted
or unsubif1itlut Bgomeabediments, K'is mgthyNRE2R' or - OR': R22

and R23 are independently hydrogen, substituted or unsubstituted
al kyl, s[tﬂbl;Z]i t ntseche @mbudisnehs| nidgiA edsubgitetd adksubstisuibbs iyt uingd Br

uns UbSt 'S BSTITU’[CE gr uns%sn%}{ed hestg"gasrgff-; tfyltiggy(ﬁ{)gen; and L? is unsubstituted C;-Cyo alkyl.
[0013] In some embodiments, R? is hydrogen.
15 [0014] In some embodiments, R is hydrogen or unsubstituted C)-Cq alkyl.
[0015] In some embodiments, R' is hydrogen.

[0016] In some embodiments, the compound has the formula:

wherein, y is an integer from 0 to 3; z is an integer from 0 to 5; X is -N=, -CH=or -CR5=; R3,
20 R’ and R’ are independently CN, S(O)nR®, NR'R®, C(O)R®, NR'“-C(O)R",

NR'*-C(0)-OR", -C(O)NRMR"?, -NR'*S(0)2R "7, -OR %, -S(0)2NR", substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted

(IT)

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl, wherein n is an integer from 0 to 2, wherein if z is
25  greater than 1, two R’ moieties are optionally joined together to form a substituted or

unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or



15unsubstituted heterocycl oal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or joined together to forma
subst it ut eWO3P1EBbst i t ut ed het erocycl oal kyl or subst i RGYER0f06655¢
unsubstituted heteroaryl; R24 is substituted or

unsubst i \ i | %Hﬂﬁ I etar Pgylh g1l Rl2
substit u%ﬂéﬁ&g%%%8?#‘?5‘?3‘3“&5‘??%2%% : S%Jrgés#? t% ﬂcti Ed Rg’r@aﬁnks’%ls’tl} t’uI% ed
20het er RYRGARRYR'Y, RIGRT pnd R Bdredindapasdently hydrogeh, aubptituted b sosubsiiteigd or

unsubsti tut.ed t eroaryl r. {oined, t,ogether to for . ifuted or
insubst 1 LB ESoRTHER BF o flied BSOS R e ple P FRRALL &

het er ocywisosstikitd het20RB]oalkyl, Sobratutsie dinsmbstitted atigriBubssitsedomt i t ut ed
or unsubstituted phenyl. [0029] In sone enbodi nents, R2 is

substd t isHPsERuted ety ut ed al kyl or substituted or unsubstituted
cycloal kyl . [0030] In some enbodiments, 112 is substituted or

unsubst i 001 Ed To some eqibryimests, & Lib sulistittadr onsubsiyisdGitGio ely3 to 7
menbered cycl oal lcyl. 5[0031] In sone enbodinents, R2 is substituted
or unsub®oisjut BcofitcBfbodinteyts, DY is atdubktithtet €G-y alwpisubsti tuted 3 to 6
menbered cycl oal kyl. [0032] In sone enbodi nents, R2 is unsubstituted

Cl-05 al jogi910r niBmidREob e, B ik tcthylrber ed cycloal kyl. [0033] In
sone enbodi nents, R22 is hydrogen; and R23 is substituted or

unsubsti@ﬁ% Fkﬂﬁﬁxgbgg%?@%%gd§§$§&i&Q or unsubstituted

het er ocy u unsubstituted aryl, or substituted
or upsubstiiuted hetero | . [0Q34], I n_sone enbodinents,. R22 is

nyr DheriViHa. Resmeeranetrist Bd 01 uREI TSRS F A CuBeE Pt dagped
unsubst i fopétRé ta b a substitule@ @BRlsubdtinfeRt1@0RMLIBMt S, R22 and R23 are
joined together to froma substituted or 15unsubstituted

heterocy@hgglkﬂhmng%n%ggﬁk'gyéggdor unsubstituted heteroaryl. [0036]
an

In sone di nent's, are joined together to froma

substitu or_unsubstitute rrolyl, substituted or unsubstituted
i soi ndol f”ﬁg?l @LFBQFPP{'PP ‘8’38%=‘2%‘s0{ﬁ5s1titut ed piperidinyl, or
substituted or unsubstituted tetrahydroquinolinyl. [0037] In sone
enbodi nel034] cBreBEsEbRAEenEeRT §rAfi aandB s ighogenor unsypritgotCr-Cio

15 alkyl.

[0025] In some embodiments, L? is methylene; X is -N= or -CH=; R'is hydrogen; and y

and z are 0.

[0026] In some embodiments, the compound has the formula:

axes
avsy
20 S )

ass



(R28/fr R27 20 wherein, wis an integer fromO to 1; g is an
integer fromQ to 7; R25, K26, R27 and R28 are independently -CN, _
- NR2OR30, WEB10463721  \R32- C(0) 1133, - NR34- C(0) - OR35, - dWﬂéﬁ‘é’f’é 4
-NR38S(0) 2R39, -0R40, -S(0)2NR4l, -S(0)R42, substituted or
unsubstituted al kyl, substituted or umsubstituted heteroal kyl,
substituted or unsu ted cyc) . S
unsubsti tuted heter | k I,/éub itﬂt bstituted aryl, or
substituted or unstbstituye eroj yl, is an integer from
0 to 2; R29, R39, 2, R33\Re4, R35, R3g, _B37, R38, R39, R40,,
n4l I c and R42 are independently hydrogen, substituttéd or
unsubstituted al kyl, substituted or unrsubstituted heteroal kyl,
unsubstituted cyclo [ ot

het er ocycl oal kyl , bstiNuted o , Oor substituted
or unsubstituted Héteroaryt Naler ei R26 and R27, may
be joined to form a\subs¥ituted\or i tN vcl oakl ,
substituted or unsubstrtuted hetérocycloalkyl, ged or

unsubstituted aryl, or substituted or unsubstituted heteroaryl.
[ 0038] | #03YneTlenyosthnwmedion R28 pieyide®idT, comipeurals haRa@thcdornydr:ogen or
unsubstituted 10C -Cl10 al kyl. [0039] In sone enbodinents, R49 is

hydrogen or unsubstituted Cl1L to C5 al kyl. [ In some enbodi nents,
t he conpound has the fornula: N 8) Ng 1
HNN - [0041] In sone ggbo@i s R29 i sl/{unsubgtituted G to Cl10

al kyl . 15[0042] In som®enbodr Qe R28 i) -OR erein R49 is
hydrogen or unsubstituted Cl to D7alNyt,  Ory t ORE10 al kyl

substituted with substituted or unsubstHtuted C3 to C6 cycl oal kyl .(II)
[004%{ In so enbodi nents, g is 1. [0044] In some enbodi ments, the
conpound has ¥¥H&E®ormula: 0

Ring D is substituted or unsubstituted aryl or substituted or unsubstituted

heteroaryl;
L* is -C(O)NH- or -S(0);NH-;
R* is substituted or unsubstituted alkyl, substituted or unsubstituted
10 heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R* is -NR¥R” or -OR™,
R* and R* are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
15  unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, or joined together to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl;
R* is substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
20 heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or
joined together to form a substituted or unsubstituted cycloalkyl of substituted or
unsubstituted heterocycloalkyl.

[0028] In some embodiments, ring D is substituted or unsubstituted phenyl.



R2( Nfl HO [0045] In sone enbodi nents, the conmpounds have the
formula: WD 2010/ 065721PCT/ US2009/ 066554 [ 0046] The present

i nventi on WP} des net hods of stabilizing an isol a&edURA066574
vitro. In sone enbodi nents, the nethod conprises contacting an ani mal

cel | Wi tp029]S Uknf ol @RboAPRHRAL RVis @ibGRIRA Y hsAbsth@EMMKA Jr s@stitutdd dr0
stabilize the cell. 5[0047] In some enbodiments, the method further

conpr i sessehptingedeycldakybondi ti ons or environnment of the cell in the

presence of the conpound, wherein the changing step in the absence of
t he conpd0dt] wouboherabutimenn, BY dhabgéuicd ot isubeitbted CoEF alibydbr substituted
programming. .In so nbodi nent s he changi ng step conprises at

| east on® ubrSH%ﬂ\‘zﬁdgngf’HBﬂE § cyéwafkaﬁssoci ating the cells from other

cell's. 10[0048] In sone enbodipents, the cell is adherent. In sone
enbodi 31] t lnsomelembpdimentssiy's pesbbtgnted poasgbstitieds ot alfdslouispestitued

t he nmet h&%n@ﬂsﬁ&%&ﬁ@%&%eaﬂ %ﬁpi ng a phenotype of the cell.

[ 0050] In sone e ments, t od conprises isolating the cells

from an ial. In 15 sonme e di ne . theranial is hu . Ln
Some. ont IO RR OB, Ko SREr R -G Ror oGati R e
embodi mentsbertdeytamaound is a conpound of fornmula I. In sone

enbodi nents, the conpound is a conpound of fornmula IIl. [00521 The

present nty I jdes ) | ol i Ltig on
B e G R o B
adni Hi st ecloalicyh selstifited amnswbsiutet hoferarydorisdusibsithiefl or nusubstituted aryl, lor
to an anj l,mtien need W%rfﬁft to firTE| iorate the condition. [0053] In
some enboi f’henggfu%sﬁlés CORUItT8H I's selected fromthe group consi sting
of tissu mage, stroke, and gancer. In some. enpodi npnts, the tjissue
is sel ecﬁagﬁf BrpERemp n@o%%il%lﬂdﬁ‘gge&‘ an&ﬁ%wﬁ&h@%@&nwbﬁlwﬁ ne,
lung, angdpltittiee¥r udkabI@r4d ayn sone embodi ments, the condition
conprises at |least partial fejection of a

[0035] In some embodiments, R*? and R® are joined together to from a substituted or

15 unsubstituted heterocycloalkyl, or substituted or unsubstituted heteroaryl.

[0036] In some embodiments, R*? and R* are joined together to from a substituted or
unsubstituted pyrrolyl, substituted or unsubstituted isoindolinyl, substituted or unsubstituted
piperidinyl, or substituted or unsubstituted tetrahydroquinolinyl.

[0037] In some embodiments, compound has the formula

/ R26

27
(= "
20 q

wherein, w is an integer from 0 to 1; q is an integer from 0 to 7; R*>, R, R*” and R*®
are independently -CN, -NR*R*, -C(O)R*, -NR*-C(O)R¥, -NR*-C(0)-OR™,
-C(O)NR*RY, -NR*S(0),R*, -OR*, -S(0),NR"!, -S(0).R*¥, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,

=H=0

w



transpl anted tissue or organ. In sonme enbodi nents, the
transpl antati on conprises WD 2010/ 065721Pa/ U 52009/ 066554

t ranspl ant ¥ 3H"%F2bone marrow, cord bl ood, purified hetfdi'GP8INeE

stem or progenitor cells, cardiac cells, neural cells, pancreatic

bet a cel {ubstittfed bl VRLLERLES hetéBORM YD sTENTRLETRANEIRB S Al CorGRpRAHAS
is a compound of formula I. In 'sonme enbodi nments, t%e %onﬁougd ;S %b
conpoundorgimsabstitutddieterqarylopbesis]v ivhe iness Gom G taeRE | Bn. Bl s pRovt des
met hods for bt gEs N Mg, 106)4h | Wi i JRLY e

met hod c%nbrr{?}sal%s’ Igae’nr%r%%i’% ’idgg[rl{atée{“gknsdte %%d%@[ﬁgﬁi%?%ﬁgﬁe{ﬁﬁ(?d %QI s, or
di f f er entnsabstithteded lkg; substituied ducisabstsutebhdtérpakylomsobstimtedhdvbrlkyl,i n t he

i sol ed cell t her gh) j ntainin ell survival ., . 057] I n, some
erbodt mebein of (Gt R BT Subs Bl or Db tieted WAL ed R oy
cel | 10 @iinbulafitueddnidioRy], *h&omEotind ©F, fra’Muder™, mayf fd jsinedto fofin a

i nprove survival of jsolated stemcells by at |east 2-fold conpared
to the afSEHEEdsr ursHesiEErpOIHA.o0EETutsd OrammbsERtsddicpErry Sloalkple

i nduci ngsﬁgtﬁetesgmsbﬁlﬁﬁut&lyém b AbstidiRdof RhAbGfuiSd BRGNS on a

surface, wherein a nol ecul e conprising an E—%adherl n eCtodomain is
tethered to the surface. 15[00R9] The present invention also provides
popul at i @838lof Inj sepr gmbadimenissRc omOR si whyrein Rand bydrogsn og uapibetétuted t hat
st abj i Z@?—CE‘aﬁ@qjhe” ninthe cells sufficient to inprove survival of
isolated cells by at least 2-fold conpared to the absence of the

nmol ecul e 06 In s . enbogdisment t he nol ecul e_c ri.ses a
corrpoundmg#afo Vlﬁefn?’ggm[eggﬁlg] % E?'dz‘?ﬁ?ﬁ OéH%h?tﬁ’éﬁ‘fg} ?%%‘@31 s are
selected fromthe group consisting of stemcells, 20induced stem

cel I's, pif8#flpotrsqme smbpdigienissthe gprapamdbay the dprmatla: i £ f er ent i at ed
cells, beta cells and fibroblasts. [0062] The present invention also
provi des for gopul ations of isolated cells co dzﬁl ng an anount of a
conpounngf fﬁrrml a.J or Il s pcient to_i ve survival of

i sol at ed cy|t z

absence of the
conmpound. 2% are selected from
the group consis

cells, pluripotent
stemcells, progeéeh

: |l's, beta cells and
fibrobl asts. [ 0064] Therreseﬁ’t i nvention gl so provides methods for
mai ntai ning stemcell survival. In sone enbodi nents, the nethods
conprise generating isolated cells; an ci4#Vating protein 30kinase C
(PKC) in the isolated cells, thereby maintaining cell survival. WO
2010/ 065721PCT/ US2009/ 0 _6554(#{3065} I n. some enbodi nents, the
act i vat i 88t 9 sewpsPbediderisnkadt 1sybsitues ¢ 1 @ilentl¥nount of phor bol
12-nyristate 13-acetate (PMA) 1.0 the40i sol at egﬂ cells to inprove
sur vidval [0842]t hia seeiclembedimsatseld” io-QRe veheraim Ralis hpdreganmr uhwbstisted € tof
PMVA. h r {4 AV i.on_Aal rovi de l.ati ons._of

C\%tgig(&ﬁ]gé ﬁ g) (218%{51[]5@&%{%8%%{% bugbtl?uq% OI'pl}l‘lal,E ﬁw?%%’: atg &6 &ycﬁocﬁkyl.

i sol at ed I'Sing an 5anoun i i

o . nprove survival of isolated stemcells by at

acti vat O|1r0 %ﬂff%c_i ent % ove

| east 2-W8#H BrpEFEROPEMERE: Alidence of the PKC acti vat or.

DEFI NI TI ONS [0067] The abbreviations used herein have their
convent i 8844 rlagamagmppdinicntst the cempavind dks the derehubi: ol ogi cal arts.

20 ?I) R?
R \N/‘ISI N \
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[0068] The term"stabilizing a cell" refers to substantially reducing
or elimnating the response of a cell to a change in the conditions

or envi r onWeRPI%065%hi ch the cell is exposed. "Substant iBITYS2PEPEShg"
in this context neans that the response is at |east 50% 1| ess than

what woulpfflave 6 léﬁ'l)?&’in‘iﬁﬂtstt}ﬁgc&gﬁtﬁ@gﬁgﬁfe[ﬂgeo{égﬁgbj i zing_conponent

(e.qg., onmpounds e 15i nve The term "changi ng
the conditions or environngnt of a cell” refers to changing the
tenperature, culture nedla (e.g car bon [

grow h factor), di LT Nt el | sN

cells, or otherws hanﬁlng di or

environnent. As di scussed hefg cha

environnent of 20a cell w Il of¥en cfangenthe dell

cel lul ar programm ng. For exanple, stemcells,
cells, when isolated will differentiate and/or N response to
certain changes such as isolation, thawi ng, etc. Thus changi ng
conditions can reduceﬁbr elininate cell viability w stabilized

cells as describedhesei n_gdd~pot hay tanti g ttd viability
under the sane chan@e% OF condjti on)] Change in ¢ ogr anmi ng can
al so 25be nonitored as a cel |'F reiﬁk£§e tlo a spg stimulus that
is characteristic for a ce Or “as. Ay expression of

one or a set of characteristic gdhes oM genejprodudts. As a
non-limting exanple, human pluripotent stemcells |are known to
express at |east sone, and optionally all, arkers fromthe
followi ng list: SSEA—S SSEA- 4, TRA-1-60, TRA-1-81, TRA-2-49/6E, ALP,

Sox2, E-cadherin, OCct4, Rex 1, and Nanog. Su h 30expreSS|on
may change as a st eLg 2 qur| or @ i s
differentiates. A vm)ﬁogo 0 PC1Mp2009/ 066554 i | i zed human

pl uri potent stemcell woul | ai n racte
pattern foll ow ng a change g, cefd T An sol ated" cel

has been substantially separated Oﬁlpurlwled hway ffom other cells of
an organism 5[0071] The term "di ssociating"” €gells refers to a
process of isolating cells fromother cells or bm a surface (e.qg.

a culture plate surface). for exanple, cells can be dISSOCIated from
an animal or tissue by nechanical or en E
Al ternatively, cel h ‘ﬂa.g
each other. In yet ot her®
di ssociated froma culture p
can invol ve breaking cell 10int-ractﬁons Nui t h
(ECM and substrates (e.g., culture surfaces) i d
between cells. [0072] "Determ ning a phenotype of~a cell" yefers to
assessing a quallty or ch acteristic of the cell. Phenotypes can

expressi on

i-Ssoci ati on thus
ellular matri x

i ncl ude, for exanple Hltyp.-charact stic gepe~expo@sgsi on, or
gene expression p Iw..oon e of N he |1 i mul us or
environnment, abilit to 5diff f er ejpt i at e-di tiate, have a

particul ar nnrphology, etc. RQO73 e st i tuent groups
are specified by their convent tonal Hchen'cal fornullae, witten from
left to right, they equally enconpass the chekljcallly identical
substituents that would result fromwiting the ructure fromright
to left, e.g., -CH20- is gquivalent to -OCH2-. 20[0074] The term

"al kyl," by itself or as part_af anothe ubsti t uem pans, unl ess
ot herwi se stated, a m’m' un hed chaln, or
conbi nation thereof, which full or

pol yunsat urated and can i nchkg adi cal s, having
t he nunber of carbon atons destgnatfd (i Ne.. C pans one to ten
carbons). Exanpl es of saturated hydrocarbon r i nclude, but are

, or

anc



WD 2010/ 065721PC171152009/ 066554 [0075] The term "al kyl ene” by itself
or as part of another substituent neans a divalent radical derived
from an al ¥A2000485%enplified, but not limted, by - CHRGPEFIOEHS6SS4
Typi cal ly, an al kyl (or alkyl ene) group will have from 1 to 24 carbon
atons, wth those groups chavi ng 10 or fevver car bon atoms bei ng
exenplified in thelpresess : LAY | ower
allcylene" is a shorter} cﬂ; general ly

havi ng ei ght or fewer car P groups are

C .6 al kyl ene groups. [0076] v by itself or in
conmbi nation wth another term neans, unless jother\ se stated, a
stabl e strai ght or branched chain, or cyclic Wydrgéarbon radical, or
conbi nati ons thereof, consisting of at |east one carbon atons and at
| east on te

KL e S R L RO R S
oxi di zedlnatheteimbodintengihn meetod compasas raytacinpiaoaaimay cdﬂbwam atsmfﬁmemed

The het er oat an | aced at any interior
posi ti on®Bf" Eé #&@PHQP?@ ‘(’jléi‘}ﬁgijg’rswé’t‘qa?téﬁ ‘6@9 tion at which the
kyl group is attached to the remai nder of the nol ecul e. Exanpl es

i ncI wde, (08471 alnsopsembpgdimeaty. the methodfuthep comprigss chapgingithe copgditigpRg @H3,
- CH2- CH2; 2

el dggrg})dgaént%e ce@ﬁ?ﬂ@&gé%%:%tge C@ﬂégﬂd w@gﬁgﬁ@@% step in the
CH=CH- N(@is3)ce CFithe ccmwd w@UCraulCiH, change in@N. cellls ctltulangoogrenmingations

b
"Sto- 0. SR Gt HE b Bnd B SRR ot TR e o1 o

part of amtiaangmabsltslftmnthen&al@s a dival ent radl cal 20derived from
het er oal kyl , as exenplified, but not limted by, -CH2-CH2-S-CH2-CH2-
and 10 CH0$8)CHarsoHie-<Mo@HRns, e EcINRLERQBIKI AR GHRKBon B ORIAT
can al so occupy either or both of the chain termni (e.g.,

al kyl ene®®pensig@hkyl enedi oxy, all cyl eneam no, allcyl enedi am no, and the
like). Still further, for alkylene and heteroallcyl ene |inking
groups, [#849r i Brsvakicomodinentsetht imekiodgurtireo vpmprises dygeineidingy phéidtype of the
di rection l| n which the fornmula of the 25linking group is witten. For
exanpl e, ellhe formula -C(0)2121- represents both -C(0)2121- and
-121¢(0) 2-. As described above, heteroal kyl groups, as used herein

i ncl ude 0A8Ye Iglrse@wnﬂﬂﬁﬁlmeatsethame&@%amase@h@lart'@&merr@kh fr@m aflﬁélmal in
nmol egyl e # :
i G e D e SR L L

recit at i mwshuofangpaeilfi c het eroal kyl groups, such as -NR R' or the
like, it wll be understood that 30 the terns heteroal kyl and -NR R’
ﬁr e not | [roeslundmm)me renmualu&hisytgex@hp?émes a Rafifornd ﬁf f&rﬁmﬁlﬁ@.c Irf dodne

et eroa roups, are recjted to a arity. Thus, the term

"het er oa?‘%'iﬂ gm%rﬁg heForpeu SFﬁP’é‘Pﬁ?‘E‘toégo f’eﬁ% as excluding specific
het eroal kyl groups, such as -NR R' or the like. Preferred

het er oal I)52]gr Bagiscseningsntion alse prayidek yiethgroafameliowong a condition in an
2010465 4.0 h

net 3 ool Ty ere ot ARanS nRdfa (niipeLadiihSitne hfrkE dnoyytofa
| i nki ng rajmploead;of formoulet bheHl '@remmpsnalTmmeeti\t\hrrcmﬂt@imamrdte thicednditod. he
het er oal kyl ene can be linked to the sane atomor different atons of
t he het elrl?ogjll cil s8R emBb&hRAs Sl IR RAL Béléc%&iefr&ﬁ o@}f&m@gﬁn% of tissue
het er oal kyl ene groups. 5[0078] The terms "cycl oal kyl"

" het er ocdaEIaBa skpke, dn%mereﬁsewm@gandlmwt@Mmm isoﬂew:d ﬁiomttlwegromr ns,

f | kyl d
" het 2?32‘%0&5?‘*@%*?@@%5%{ M Rl et thne KK S 72! ﬁzfe?ocyil oxl Kyt 2
het e an, occ t he position,at whi ch th hete cl.e i
et oo AT P BnbieBR ik S i oo Gt sl FRtPL 4y |

transplanted tissue or organ. In some embodiments, the transplantation comprises




[0079] The ternms "hal 0" or "hal ogen,"” by thenselves or as part of
anot her substituent, nean, unless otherw se stated, a fluorine,
chl ori ne, WOSMOANE372br i odi ne atom Additionally, 20 teris/d38019/04:554

"hal oal kyl ," are neant to include nDnohanaIIcyI and pol yhal oal kyl .

For exa i g j . ot
" STl B AT Qo PR BRI QB L

3- br onoprashiyd cells,nréultaheelllsmaecre{ﬁﬂtow céllherfigemellar yl " neans, unl ess

ot herwi se stated, a pol yunsaturated, aromatic, hydrocarbon

subst i t uBVES]WMInGBme ambbB@nRnE] e kémpdung i94 comfoubh®befokhilgs. 1nR6@E er abl y

from1l to 3 25rings) which are fused together or |inked covalently.

The t er n§mbpdiragng the compannd is acgmaundpfderpalg By rings) that contain

fromone to four heteroatons sel ected fromN 0, and S, wherein the
ni t r dgen[0a5& sTha‘meseat iomentian elso pravadea eyhodx foul in'@eutiinhagdelﬂ mevivek o geme

aton(s) are optional atem zed. A .hete be attached

fo the ransacifisi B moa SR SRR R S PP lp B St

Non- | i mi diffe@nexedgliesan@finducink sablizBtdnasf@asadhertil DURSisS@icd ctillitheppbeny|
1-napht hyl, 2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl,

3- pyrrol%lﬁlntaf}l“ﬂ%/?ealzgé}l"?‘fa 2-i m dazol yl, 4-im dazol yl, pyrazinyl,

2- oxazol yl, 4-oxazolyl, 2-phenyl-4- oxazonI 5- oxazol yl ,

3-i soxazi¥0§1], U-somexmbodliplentssth dnshuaingsigh comprises aonstajing thoigylated stem cell

2010{ P65

2 u{r QO hitdh %%89% Qﬁﬁ%épf‘f@huﬁ%%aﬁcmngm ﬁ:laﬁojye sx)(tlv}f’_agcﬁ g%w stemn

2- pyr | m eylk by 4tlpzyst Emldwbmp&e&mm@hbnea@cﬂfylhe cqmpouwl

2-benzi m dazol yl, 5-indolyl, 1-isoquinolyl, 5- isoquinolyl

2- qui noxpls§y | m b%m%hmealatehﬁythe intuini B xbmp@segi it ¥dlated stem cells

Substituents for each of the above noted ar and heteroaryl ring

syst ens @fF &sure otheeris ¢ BRiSHisCoORPHEIpS o Eé@éé@’t“a@ﬂ@"%ﬁ'slﬁ feitipaget te the

descri be%rﬁgg ow. "Arylene" and "heteroarylene" refers to a dival ent

radi cal er|Ved froma aryl and heteroaryl, respectively. A«yl groups

of t I nvent r ef rab have

MR R R A R R

i nventi Oﬂncﬁfneﬁﬂd’ ableyulbahaest5b111;2esm-engihefefrinehecetlﬁwtﬁcieﬁetbeﬂnpfmlvy strvil@l of

ring nmenpers. [[0081 brevit the term"aryl" en used in
conbi nat ts%[ﬁte\%ictﬂ ]Htiﬁeﬁl“tt% %c%@’aﬂ% Oétmbawe Oa%ﬁ%c\é\@y, arylallcyl)
|ncludes both aryl and heteroaryl rings as defined above. Thus, the
t er m " ar {080k ylr'soims embadiments, tha cnaleteletdeowpeisesadioampend of formwnlan aryl
group is attached to an al kyl group (e.g., benzyl, phenethyl,

pyri dyl nmhml Bm‘irrtehmbb'dﬂne)ltsi the lcelth ang)sel dvtesieficah tlre;@rmg;ranumstiﬂgmfmmctella

carb Iene rou has been repl ace . for

e ilior Bauist] S st A tmierb g b Blnsay s T LESLe DR oIS bk bollrend
3-(1-napﬁ&hykg§y)propyl and the like). [0082] The term "oxo" as used
herei n nmeans an oxygen that i s doubl e bonded to a carbon atom [0083]
The ter i

formi a 982! OBy AR dRSHOAR R, Jo et STRoR K con Lo ang
may haveamowp eﬁa fangmbundi nf)&xrmolfa IoatbeufSciert.tg 1m151@1@ @d;vmalqullmldtédmj/i‘s by ¢ at

[0084] 0{9 t he abqvye I "heteroal kyl," "aryl"
and F@?%& 'Id'c)m@f’“?gx% Btegcﬁ(?"féﬂ%‘éoémbogf% substituted and
unsubstl tuted forms of the indicated radical. Exenplary substl tuen s

for eachl0§Ple Brsomsembadiments, the sellcrse selestssiiron Hegpam coggigag qf siem s,
for the flikyy semic 8 eﬁﬁ%é‘d tteﬁaeugc gt@eﬁlt&%tmtduﬁﬁrénmee cAl:ObRS catfstaﬁal
referred to as al ky al kenyl , t er oal kyl éne, het eroal kenyl,

al kynyl , fierpblagtal kyl | heterocycloalkyl cycl oal kenyl , and
heterocycloalkenyl) can be one or nore of a variety of groups

sel ect ed[(i0s9m lexu}brewﬁf mlviar[’dohat?l;otp@owd@&ethoﬁ@ for-‘}ﬁ%tamﬁi@-sﬁﬁ‘l cel}dﬁﬁtﬂl In
SR hgaln?eggnrtlbodtn%nts the method%cgmpnse geng'(an%g 1solateg OZ&. and actlvatmg protein

30  kinase C (PKC) in the isolated cells, thereby maintaining cell survival.
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WO 2010/ 065721PCT/ US2009/ 066554 preferably independently refer to
hydr ogen, substituted or unsubstituted heteroal kyl, substituted or
unsubst i t WOFIEKAET3RI kyl , substituted or unsubstit uted PCTIUS2005/066354

het er ocycl oal kyl , substituted or unsubstit uted aryl (e.g., aw

subst i t ufoggswi moﬁm%rﬂnaalﬁgﬁ@sale a&uiaﬁﬁ% §tbld &an?fseélé’b%%ﬁﬁg a wfﬁ@telﬁlakmhm

al koxy or_thioal koxy groups, or_ar kyl groups. Wen a conpound

5 the i nefgherbohl3- ﬁ'b’rlﬁfﬂ@sl3rﬁ§?@fet(ﬁm)é%@e%0é¥@ﬂﬁﬁﬂs foymnEsEsyvaval ebidp C@Hs
the R O QiBardd%o HXAGRAVM B It Bk afpRp ar e each R, R, R and R

groups nore than one o ese groups is present. Wen R and R

are att thesrrenltr en _ato n .be,conbiped with the
o1 ogenfttim L Tgie -cption a8 Been i belel e Pl R welly ey

NR RS | sarh®anbf frotein16hdid € acBudton@Ffidiant kd Mipr@@ shfvival oPislart s@innaells Bnd

4-mor phol i nyl . From 10t he above di scussi on of substituents, one of

ski |l i retderst Zsfold gempargrigdhesibssnge ohthe PRKeacti¥mtai-" al kyl * is neant to

i ncl ude groups including carbon atons bound to groups other than
hydr ogen groups, such as hal oal kyl (e.g., -CF3 and -CH2CF3) and acyl
(e.g., -C(O)CH3, CO)CF 3, -C(0) nd the like). [ 0086]
Simlar to the substituents descr%ﬁ%ﬁi@l\]?he al kyl radi cal,
substituents for the awl 15and heteroaryl groups are varied and are

S gl eRC ':?e g\[ﬂbgﬂ g‘c"(l' lﬁ@b@éﬁ@%} lﬁ,egl Al %31%&6 %QQCWWI meﬂ'@%ﬁvkﬁgg chethical

NR' Q(0) mla,lolegxlﬁilaﬁ:é OONR'R', -NR'C(0)2R, -NR-C(NR R'R ")=NR'

NR-C(NR R')=NR ", -S(0O)R, -S(O)ZR -S(O)ZNRF\’ - NRSO2R' , _CN and
- NQ2, N3[,006@"("H{b)t3rm ﬁétdlﬁliz(ﬂ(gq c@}ﬁbﬂé@d%bsﬁﬂﬁhl@'r&&fcﬁfg@re%rﬁhhg’\lhc ina

nurrber ranging fromzero to_the 20 total nunbér of open val ences on

t he ar onésoase ofisred ya ¢ ehanga ithopenditions or gavirommenyrig) wikich ghecelisexposgsh v

i ndepend f Sl t

al ol soner B Gee A s PR [ s hat

unsubst i veilé ha\cambmmdldy the abadrst bf uistaldllizing corapdvshi (E:Jgt, @Id: compounds of the

het elrsocyclg N )yl substituted or unsubstituted aryl and substituted

or unsubsf’[} fled het eroaryl. When a conpound of the invention

i ncl udes e than one R 25group,. for exanple, each of the R grou

i s i ndep@Aelnt The tesn ¢ %n%%eéP iiopsior paviropmeniof agqli" efers (grchppain

. nore that@m?él@tuﬂﬂf chIRBS FcBaQe!PS cdrBorPddhR@Ndalt CBQ&%%lt]o-EV‘@rowth Fber),
substituents on adj acent atons of the aryl or heteroary ring

opt i onal dissofigting the ﬁ¢ll$gnf@f180tlfﬁ%fi fedlp.rivang Tells( o) otlicorRE ghangingehiaeter @iy ar

and U ar gy

an i nt og sHARERE A s A pusec B Blng SO B M e it &
on &) aceedl veill@isn ofﬂanghdleaemphmoh@ber oealuyﬂr progRgnimiay. Epﬂemm@IeL steine

r epl aced ith a, substituent of | a ein A
and B arcg 59 &ﬁg A8 80108 ?/tﬂe é‘ﬁ}:&s whenéso a?ecﬁéll dlfféergnat%% 501' diei 1g(%s))%nse to

- S( 0) 2NReertaiarchéngehs Aghas Reidon,adlvifig, | efc. ahuk,Bhegihg &fndftfoﬁéﬂ:a?h rédhcé or One
of the single baonpds of the new ring so fornmed nay optionall

WO
2010/ 0657PApRT Fssp bivorlsess st3bilizedsclls andeprrbeddicesiudn @f@ewubstannally
Al ter natﬂeﬁf@ée&' viabiMBy Qlide{’ R saub §1§a’n§;&ketﬁ{c§nﬂﬂo@d¢l%ﬁghl c,%llg) %aﬁ”&

or heteroaryl ring optionally be replaced wth a stltu
t he F5or rﬁﬂraomf(ocﬂdmﬁ)ce Xrespt@SRtoaspemﬁwmmelus thaht cc!jatacterlstmcfetpmmemdeu

i nt eger fi © 1S.:0s == })’e 5( ,

or -5 O)Qﬁi%_.\;:nd/o(%%gy E)Eﬁjrgﬁsmp%?ﬁ{)l(% orF% sehof: dhﬁa’égrnlglclzgiene (I),r §e{w iféurc:é1 199 £
non-limiting example, human pluripotent stem cells are known to express at least sorne, and
optionally all, of the markers from the following list: SSEA-3, SSEA-4, TRA-1-60,
TRA-1-81, TRA-2-49/6E, ALP, Sox2, E-cadherin, UTF-1, Oct4, Rex1, and Nanog. Such

30  expression may change as a stem cell loses pluripotency or otherwise differentiates. A

UTKJ
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5i ndependent |y sel ected from hydrogen, substituted or unsubstituted

al kyl, substituted or unsubstituted cycloallcyl, substituted or
unsubst i t UWWEZIHEEFRbcycl oal kyl, substituted or unsubstiRGHERM65End
substltut ed or unsubstituted heteroaryl 100881 As used herein, the

term hesttaﬁﬁt%ﬁqa[ﬂnaﬁ[alu Pbt@ﬁk il Qét%tﬁmnahﬁalﬁt?@eﬁaréc@eris% Ekﬂ#@ssf&ﬁ){ﬁ@é}n
(0), nitrogen (N), , phosphorus (P), and silicon (Si)

10100891f0J4\0WB18@§ﬂ'liﬂtg§em01‘g1rl’fmmp as used herein, means a group
selected fromthe following nmoieties: (A -OH -NH2, -SH, -CN, -CF3,
-NQO2, oxj@p70jal Aysisolatedsediistas bednasdbadrtvlly sepastddsir iphtifiedavst fesno athkydells
unsubst i tfut ed c I oal kyl , unsubstituted heterocycl oal kyl,

unsubst i li‘f‘é’&g‘% , unsubsti tuted heteroaryl, and 15(B)al kyl,
het er oal kyl , IoaI kyl, heterocycloal kyl, awl, and heteroaryl,

subst3 t uli0 allwu tepem | %9@13@?%" celliyefers loernrocssy efdsaletingresHs frempdhes cellsor,

-NH2, - |

unsubst Raiis egmﬁ ggéfk“g Bﬁgeusgﬁ?&t) F&Zﬁ% H &Itll? @,Bé(l}%lsga%teglﬁiog%

het er ocyalirodldr ¢iydue by lmmahsmlctaﬂ ot ectyaetyd metthud;:u biltematitvelgt, dedis ﬁraomgyégateand
20(1i)al k I, et er oal C he er cl oa |, a and
et er baryifo cal BTl it e et rtnEr S e SEealbArer £ om
(a) 0xo, dissekiated Nz a cubldre pl&idlor oEBsurfadDisste!a6ig® thus Uzﬁﬁﬂﬁb@ﬁ/& brebldfp cell
al kyl , unsubstituted heteroal kyl, unsubstituted cycl oal kyl

unsulfst i tsrastonsovidh espestiar maaix (BEM) sk subsitalsy (%tsypulw;tﬁsw%aatﬁ P t ut ed

het er oaryhaki@ e M Blk¥en gt eroal | cyl, cycl oal kyl ,
het er ocycl oal yI aryl, or heteroaryl, substituted vm'th at | east one

substitu sel ted.fro .. SH. -CN, -GF3, - .
nal agen, A bt il SPhPBps REL i PE R et or chlthbersic of
unsubst i theitelll PRARtRPLQGAD ﬁﬁlﬁﬂ&ﬁﬁﬂ' é)ldﬁ@)&() Qélﬂﬁﬁﬁmarwaima kebnyel expression, or
unsubstituted het eroc cl oal k%ﬁ] Sti turwgd ary and urﬁubstl t ut ed
het er oar8A° e’flﬁ%tﬁ’PPﬂ“ 185, FeSppRsgiof °§ e it H%“’reb‘?"ms‘?% 1Y t0%ed

subst3 t URfTbreBiiA8!s de-dffeléhsle, HaVEA arﬁaamn Bolesp eeel ected fromall of
the substituents descri bed above for a stituent group," 5wherein

h t
insubst 1 P0Ed ey Harimbic G broBhi e o %d%?t?%%*s%%‘ftﬂt% Shpermicel
het er oal fkyhulas vaiteohiom kfitedglor thansqlady chaﬂmﬂssZthe cheficatiynitbertiea
het er oal k

cubst 1 vt b eFReCHRN et om et Rb s Fomiee! B e TP e

or unsubsfuivalthed -DetBr.ocycl oal kyl is a substl tuted or unsubstituted 4
to 8 nmenbered heterocycl oal kyl. 10[0091] A "lower substituent” or

" Lovey Sidlal UHRNGmD" AR, by 38eISER HRGELILAR R RGHE At ShIEG !B o

all of the substituents descrl bed above for a "subsfituent roup,
wher ei n d&eh astright G- atuwbirapehadheuyendhed elerdn, r kgbingfion therpadt whigh swyde

unsubsti @H#f ey cﬁg&{ lﬁ}( h?lggl?sogrﬁgcp 14 bl ﬁn%ﬂ.tdg rdb %ﬁlﬁ Hﬂﬁtwali%ﬁ Faqt:?als, having

het er oal 'S a su r uns st
het er oal ﬂqy humbear @i ca‘hh)s atnmutiesdgrmtedt(ns uihsitlb tmmscbney@tenahﬂbyhsﬂ Examples of

o ansubehHR e rerRPaEY e e b wEHLERLe ol B SR AR thtleq

5ty nepheyviedopebsl ﬁ)ib)d@'l QadutyeMikobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl,
cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-hexyl, n-heptyl,
n-octyl, and the like. An unsaturated alkyl group is one having one or more double bonds or
triple bonds. Examples of unsaturated alkyl groups include, but are not limited to, vinyl,
2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl),

30  ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and isomers. Preferred alkyl

groups are C; ¢ alkyl groups.
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[0092] The term "pharmaceutically acceptable salts” is neant to
include salts of the active conpounds which are prepared with

rel ativel yYWRGAIE%@1 aci ds or bases, depending on the pdfETEI66554
substituents found on the conpounds descri bed herein. Wien conpounds

of the 2@psgsente dmy etjioR" Gg%&f&a@@h@%féﬁ%'tﬁér?xﬂisﬁﬂu@ntfxﬁ%ﬁé59 ekt 1 €5,

base addition salts can be obtained by contacting the neutral form of
such com@dlﬁﬂdbrlwctfhora ag alfiiyl, % exsmplifrod; hut wft lintited dosiGEHheHeCHei t her

neat or T@ %quclnd loﬂalﬂ%rlé f%oﬁﬁ(lfu%ﬁé F?oftlfccl %ra,%gey)vth(ﬁ%sgy

accept ab |on sar Ium™~ potassi uny care
ammoni u rgromsganmg lam femver oarboragioes being evmlrrtphf od iraths presdéma inveatidn. A/\h en

corrp " ent gntion contain rela basi c

5t bkt 3 raﬁlwgs T SlialE o Sharer Sheghy h&y}épﬁgamsygeearﬁ thybaving
t he neuteﬁg{tomvmr@érb&uﬁbmgommeaweh@ fupsidicgi e pps.of the
desired acid, either neat or in a swtagl e inert so ve canpl es of

phar mac aI i 0 e d
fromi ng[‘?ga i cf%ct?lg]gqfé}eg%nﬁ’yﬂr gg‘ﬁﬁg&: IE,CQII%% (E)r o{rtr]?%lolﬂge? t% ﬁl%arg ok
car boni ogthereme hgaehdogsmldasﬂmght@r bpndegdivhaingor cyeivdiydedrcaen petmp bori c,

di hydr ogen hot i ric, nonohydrogens Ifurlc drlodlc
or phos pci?Bﬁ’ Zlgﬁs tﬁ’?ﬁb%ﬁ%‘lsisﬁ flarzéeas’tacgle\ﬁéﬁb n ?915 E%EF?S% O%eel? TP om
rel ati vedelectedfioaxthe gugathsstagods, Ni ReSias@s] hd villetddh thRindroges iUyt C,
mal ei ¢, mal onic, benzojc, .succinjc, suberic, fumaric, |lactic,

mandel | 2IOBHTRR PPHonaily e erdized gk nitrogyn beterenters sey pptimrally 9891066554
p-tol yl syiafpib&, ’Iqllethl::l'cﬁ)atotnﬁE)t@rN P and HANE SR Bldeed &NEly il&ide ﬁ%ﬁtlon

Al so included are salts of @amno acids such as arginate and t
and sal tof tf hasgregihyl @reupicd ot the pesigdrua whoeh the alkylgpurcis @ﬁ@nhr:d:tcetbc ds and

the lik t
Joﬁr n:aI ere&ﬁﬁﬁgrgnfglieelﬁ | ca% %F@]%gna&%bm aé%%@%§% Cgfr%%1 EHE%S @81 fic
conpdundE€£HCHANHED ¢ s@Hﬁ CH’;]-\N{@[‘]:})@H@,O@H@-ISFCHQCH3M‘Iz@}@gﬂ-ﬂ(@ﬁ@ﬁb,

functionalities a np, ed into either
base or %H dhg’d%@?g ﬁ?’o@gargmg% {Bﬁ %@gﬁ’gé‘gﬁis of the
present (EBEW@HW(@H;F@Hs,e@J(ﬁ-Ig, a-Celas, Mdlenphep merittdGadibis meggpt abl e
acids. The present invention includes such salts, Exanples of such

salts i rRORERIBIYRy schakl foF Faawle. HyldrDBr@FHyard —h-Pai¢dds)s. Similarly, the
net hanesglyf G}ﬂ’,@ér&ﬁkyléﬂe ! B?tit@eeff orldd 8 fother Flﬁl@:ﬁ%neaﬁb b H%ﬁﬁt radical

f umar at es tartrates 1-tartrates, (- -tartrates or m xtures
t herZof dm@bctuﬂomgleteméwﬁ @s nxcmplrfeéﬁ bus netdimitddsy, -Benttab«sH a0 sall t-s

hy oSSR, I ATt SRS Rl T R o e
Sl Wi 3 base or acid anisalatt o ﬁ‘fg‘em;?“”ef‘k%‘i‘%“@‘“ﬁh“-‘ 0 the
convent i "’319'3? ﬁa GCﬁ’?& H%% ééﬁlgﬂ&qrofgﬁ?lgﬁe‘g Qi’ﬁg’ge“&q’fq“g‘g SHUPEM
t he var iUsicaaitibn Bpﬁhéﬂinlhﬂg @Rﬂ‘hb & gﬁ'aey'lé% ﬂg%@f@gﬁﬁ %&3 ;?ffé)?rglrﬂ%?fthe

solublllt in polar solvents. he
pr esént irﬁfmwmﬁ B dBer %Wﬁ@uﬁé §orrrwiﬁ HOURE: representsrbot i)y rand
Pr odr ugs.iotd) A&%P&%@?ﬁbcﬂgs&rtérgﬁ%g%%h s A 1R S QARG R D Bt

readily und rgo chem ca nges un si ol ogi cal 1t
provi de arhettacberbiouhtiemeindehe tQMp}eelsleﬁtrough\ﬂdmmmomﬁdcﬂn as @ﬁ@)R’,y

by chom SAPNGE RN G AR mBRE A HRe s r U ket o IOV BOPY

exanpl e remasndnmpm hacrshlov grogrsuel ReNR'R drilee KlRnRounds uaderdthirl that
laced in a t ansder mal ch reservoir with a

Elruets ¥ g%t efﬁPWcHR&"é&‘g%fe ungang g1 mﬂ%‘ﬁﬁaig’if?hk%’ﬁp@@ﬂ’&% ¥t he

pr esent gpe&ﬁ@hét%amrgreagbsa}e fe&tééﬂ% by aLeq. TRLIBhASmlcterdiik A0SR A
forms, including hydrated forms. In genefal, the solvated,forms are

equi val éstinterpreipdbireiaes exdhwlingsparidic aeteroatiyberoupss srthws tRR R ehie Hkope
Preferred heteroalkyl groups are Ci. heteroalkyl groups.
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(optical centers) or double bonds; the racemates, diastereoners,

t aut oner s, 8eorretri c isoners and individual isonmers are enconpassed
wi thin theVeeBP@syrlt he present invention. The WO PCT/US2009/066554
2010/ 065721PCT/ US2009/ 066554 conpounds of the present invention do

not i nCl ggﬁg%%%@d H\!ﬁ'él hth@fe?zf! Oggtgﬁ&afkglehgereﬂg togl,cheké oatllﬁf? te%lzileﬁnédo

synt hesi /or isolate e conpounds e~pr sent
i nvent i cipovmyinking ot lceshtvae othemgrennsr dhe proporcticoingcdfo tt bﬂtﬁmalkstmapas

at one t he toms at const u h,co

excanp! e ool MR E o R Fh g B ARS L RN B AR e Ratkytene
| sot opesprowisele @S, HetsroatiAemel godpsi ti um (H), iodine-125 (1251) or
carbon-14 (14C). Al isotopic variations of the conpounds of the

present | W‘)”S?ntTli%'}em’M“%%]&ﬂk{l'aﬁld)%tfefo\égcl%@@ tﬁérﬁseﬁ@%ﬂﬂ%%ﬁl%gm%ﬁ hin
the scope of the present invention SCR PTI ON OF THE

DRAW NGSvitlogrher temisgtapessdnt, widase bihsiwrisaiated cxotiel versinsis of lalled” and
dramat | G%Qe%ag%?’r £t E:%%lﬂ%?.rCAﬁ&ﬁlXﬁB;{@r fo%&t?{o_ ?%%@1 C@éﬁ%o%rﬁ%%b&hb? the

wi t hout conpr ong- m se
devel oprpesitiah ap@hlehl thiedleterdcgle Ghataciosl to sterrambimdaf die rﬂ'dﬂecalte) VEsampleBd

and Pyrintegri /Ptn s, i ndi cate (b), ALP stainin SCcIonles
Fhat | hadoSoaH Pr il Gt o I e EP By & R g ST B dans Ly
and for ea.i—@_y@l@%xéd?ﬁ'c?@lbﬁéf)tyl (a(i])i ﬂlféanmeo EbmpleP oPRsidrbiyeRal! RBIES, BiSare not
total initially seeded c (d) | mmunost ai ni ng ‘of hESCs | ong-term

nai nt ai d@@tqdﬁoan’enﬁlél %@rfﬁtr&hyﬂrﬁ@'w}i bPlPWTz‘ilﬁnﬁls%PmﬁFlélﬂfba -pigegiingbet i ons

f 5 Cs t d
'n med o Soramtg el A R AR 3T el um
(ect odertﬂﬁqhydmﬂnm &g'é, t@rﬂbsd;@@nmx}?;—ylam&p@ﬁmpinel ép]lpemfeﬂmydlmn@ elmdii@en‘\n)

(i ) ) ne_u.r 9 Ilae'(; %qﬁﬁect %’%Ef che” rfa %I 3 4 lern cg%a Iq,?r?\geg yc?oatllégrl? €

eplthellu neu oepi ect age
( mesigderami haﬂaﬁbcwbalkﬁr regpctitgdy.i Oyol¢Lhdadé hmro(:ydlaa)kyl geUpOEDI Hef(@_,lgl um

(ect oder% kel et nuscl e (,resoder and t | ar _epjthelium
(endoder 10@‘?% d@)& h@@ﬁ)&ﬁﬁPﬂEﬁ%ﬁ%@%&@ﬁﬂ%@ 25 Cof L%Pay#%é}wlzo
passagesgrmqfsopagat ed in the presence of compounds PMor Tzv. If not
specified, ‘all the above hESCs were grown in the 25chem cal |l y-defi ned

nedi um Z[t ﬁi‘fjﬂc] eeﬂﬁrte@ B ol rfﬁlo%/?ﬁ g b)gﬁll 1]1%(9%3%@ al ,33{ gisano{hgllgl%l;tltﬁérgur e

2. Tzv i'lizes erlns ter” ce di ssoctatron to prot
hESCs f rmmndmﬂesh othmr\mas feted, adffuocint tahtoeme,(la¢mtfel or iddiat &tomn aﬁid;dmomald)sf

dIS Ci tedh on _Matr.i or in S sion treate ith or
S Yo B oo, Bits MR ol michaBHRREH hEB ARG B

Blon Coatdlidmpleﬁihe%rhi’ Balo@Th- @) ilkylt hﬁnﬁiﬂdb ﬁﬁhﬁld mhmllﬁﬁted(t@) V\gst erE
ot analysis o 0 erin that were tra cted wit

t he speérl P%rogieﬂzmﬁé %{06@ iédﬁé?rglﬁﬂﬂr SEpmonrey! s@éfiF @5 —

anal ysi s by TUNEL sta| ning of and (e) ALP staining of dissociated WO

2010/ 0649 ﬂiPCIW f@zt@mg/ayﬂésmnmmeﬁ offteavisowtateds & priwinetitattdwirpinatihe

\S/%ngle];ln ot ana ys}@%}éf@ aﬁga eoréahlgfr%ﬁ%%cédeherl %rB gﬁ%%géb%-zf Og} eft%%ld
af t €35 t rrys) whick gl fﬂseﬁltdﬁ@ﬂ@ﬂdt ]&&eﬂ‘és@aﬁmﬂyb Toe teaméthgtmosryb‘frefeirsue lagigt h
E- cadheri n express Cs af sin di oc and

T e D B R PR eRt feiout FePaupatedend fap Rl CERgS.

cyt onet r%@&akmzﬁo@h alrd SR @folld aBdls Dl\gfstﬁﬁﬂl)l SM@iked, anch{tﬁgﬁﬁro@f:ﬁ S sl))éEbSI n
treatnent in the presence of Tzv. O was used as a control.

i)
Seni quarfitieaaliyywatRmizedr Aoheteropsbgrern ¢rn bs ateshed (@ the sereainder phthe umolecule
W t hout @dm:@elr n
pr esencetﬁlg) hl'%a‘g?lﬁ ?Englﬁr {‘f}{a gg{r‘ﬂgfﬁ%?%gﬁlﬂs%%ﬁﬂ%gn d ﬁbgerrga\?ipgs SA- or
di f {3 entclodnpenyl amapirthyloz-n@hdawlt 4Feipledniy he rrarobat 2plyrpilal 2pyrrdi9],0101]

Elulg'ltjlrj(rae ag}(razozilﬂd -Tr%%iagol)%t $ 1m1daz %qspg;rgz%gzl z oxazoﬁf?ttlh OXdZOIYF her ent

2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, S-isoxazolyl, 2-thiazolyl,
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di ssociation by maintaining and re-activating integrin activity. (a)
G owh curve of hESCs grown on Matrigel with different time courses
of Pin and¥®ZNY%¥3 mrent. Group 1, Ptn treatnment duri ndGHER0E455H4
h only;, Goup 2, continuous Pin treatnment during the entire culture
peri od; AX1RuB1y3, 5-thiasolyl, 2B Y- AT 2 R8edy S -thichpll 229 rifly1O5LbyridyE RpRidYL,
continuous Tzv 15treatment ‘during the culture® Fof each coridition, 10

>: 104 di Spwihiybd-nyenidylwebenzpthipzelyl, parinylel-bergimidaglyled-indplyht e. (b)
Ph . ' . aft i _
i 11 or anp BBl 39S RO A 4 0u Al By SR Al Afinoly.

Di ssoci atubdtitaESCiorwarhenfplheatbede noted/atyt amgidictecmaylethegplysitresarandeatd Huwad

t for 3,h in th : nd . tageth it

B L e

adhesi onowalkvale addidd] @drRed asmaesor dnﬂ@l@tei‘d’irﬁlh@sﬂk@ﬂi\%ﬂdsi. a1 %gggg\@fttﬁ@ds .
Yy,

(d) Western blot analysis of integrin 131 expressed by hES bef ore
and af t SCICAlAgEGiOn PEsasraRly have )2 png members inaie prderakly §- 1) éne merabsrai s
of i nt egyig, bPe b 1 §tb et ¥R 5 dbS5eGhaj

t r eat ment twogﬂh%g@%, Tg\?, Séggﬁgt%%@gf o@éienaﬁix@gﬂv gcsiqt ?rﬁrlg%&?’?]%&%ﬁ%jow

cyt onet riyeferably ahdringmgmbetsai ni ng (g) anal ysis of the 1:11 integrins
in the active conformation in trypsin-di ssociated hESCs after

t r ealtOme oSt hl;:cﬁ‘ﬁ)'few'lypthe %Iﬂ."gl@lﬂ', wl';]ﬁ)n used in oﬁdfbﬁﬁ%i@rﬂw(tﬁ@tlﬂﬂ&rrﬁd.@.g.,
staining (j) o ESCs treated wt r without f31- activatin

anti bodﬁél?%zwéﬁhlws %%Iaﬁ(xbdﬂ@géea r‘lzoglféf%sé‘_ﬁetﬁoéaﬂ Baesgst lw%avé- Ptn

i N conbiTgk] @8 oMl BryRilicpM fshgdhe 8 iddhidc thdde PAdi@ls in (WHhlichl TR Q84101 NG Of
II'l integrins in thé active conformation in hESCs treated wth or

wi t hout dtphedtoamplkyl group (¢)e..Gsneyladeshnd pyridylmatey! Apdbthedise)inelydipg) of

hESCs t i i-ndi . h
fhot or s ToEalotblolpt Aty GAbGHYGATES Y MR Bl JARR) L WM Rofhced B
ant i 1di fdxemplet aratiygen stogralgi, phergamaeihyk d-piridytotshectihftSC ni che,

respectiyvely. .(a | | dea alysis of dissociated hESCs pl ated on
Mat ri gel® ﬁ%ﬁPPﬁléIL‘I"gﬁ’r%pﬂiaﬁéi“@ﬂ‘&g. (b) WO

2010/ 065721PCT/ U52009/ 066554 Western bl ot show ng the phosphoryl ation

stat us dPO%gls f Bredim grewahused detsi meang pp 8 Ech Hhahsdouble baaded do wrdrhorpv
for 2 h.,IBO was used as a control. (c) Cell death analysis of
di ssoci ated hESCs in suspension treated with the indicated

conditi ( I neprect pitation. show ng the.interaction of
- adher 008 i T BRI B bl Rl ths kit ChAURS e e
phosighor-{@2)-RINwhéraRUB ah RIMYESGSp b @dined abdvien RPingy hke af specifietidatice of

time periaods. () Wester ot show ng AKT and ERK phosphoryl ation
st at us i%ﬂ’("ﬁé(‘iﬁ-egéﬁ%eaws‘%oﬁylo} together with integrin 131 bl ocking

ant i body. éﬁ) West ern bl ot show ng AKT phosphoryl ation status in
hESCs t rl8884d Fachief hrerabeve temefeleiger alih 'h hetgwalkydl| e dnd Hwtspasyl") are

inhibitars i ' . ted with.,Pin or

t oget he%ﬁ%n{ &ﬂﬁ?IS@é %tﬁﬁ'ﬁ)}bﬁﬁuﬁe Q%I,HM?b&g%wg&%?ﬁ]ﬁitoglﬁ}%ﬁﬁ?dﬁéQﬂllg%li (i)
Per cent d@penplarpSibadtuneg fdricach gpé blraditilere proededissidbwwi t h VEK

i nhibitor. [0103] Figures 5A and 5B show conpounds of the present

| nverst i qoss|NCubdiitients fiir A%k M iafd AétekoBIRYI Mﬁ%&lyﬁﬁclﬁ&ﬁ%%ﬁe roups k]
Fi gures 6A, 6B, 6C, 60, 6E, 6F, 6G 6H, 61, 6J, 6K, &L, 6%/[ 6N, 60,
6P, 6Q reRred ® w3lkyieme, gkenybictegplkyéore, IsteroddenylplkysrigryglalkshC show

comooun i ) 7 . i ¢ ’
or Tvar | be bl €5l AR hAmpi R PPl S Bk o syiof o
present gromerstliecnd fooybdest nnited toc PR oA ISNRIS=NEDR', 2R 'Rist-BR'd shafogen,
their use.,, wC f I I .C i £0 ] are

b ovi ded STHELS oSG LR OB e GBS S SR e a1

sur vipval éN rf&'mgd_)m'rm-;, bmé"@(;mng_t'j mn-emllm"f{mmd_ 't-,heqtfgetrhﬁ'Ra]?m"s; °$Cﬁ2§‘q

o1 A€ OGRS 0PN LB, A0 AR B et e o s o AR

where m' is the total number of carbon atoms in such radical. R', R", R"™ and R™" each
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WO 20101065721PCTAJS2009/ 066554 Conpounds that pronote cell survival

and/or anti-differentiation [0106] In one aspect, conpounds that
pronot e ceVWP 28UWY0FRAI and/ or anti-differentiation are P VY RE/06¢554
sonme enbodi nents, the conpound has the formula: 5In Fornula (1),

ring A i ' ed or
unsubst i S{%Te%,&ﬁ%?éé}egﬂé;@yoaﬁ@w%g%ﬁ ? ?lﬁ@}%%afd 5%@%&%%‘%?? :ﬁtQ%%dea }air yl, or
subst i t utubstitoted onsnsbbtituted eatldaﬁctyé soEtidted @RiwmeuiBtingddesusyelvtliyled or

bstit d het t
snsubs | L 15O P S R oDy,
substit Uﬁrﬂdbs@tut@ﬂ'@ldﬁﬁdﬂ:dxytcﬁ%@dlk@w @oups l6taitylslithisirbips! &thera compound of

unsubstltut ed heteroal kylene. [0108] R, and R2 are Edependently
hydr ogenihe &yB8%qn i B@Psamore. thenwat Rigriewpa fox ergmple.<apsef the Regioups is

unsubst i 15&%&%%4?1%&%&1@&&& £Vdre ea%HtRStR it {trgld R LRSpPSRdnt bR thandtak 8atHesY |
substituted or uhsubstituted heter ocigcl oal I fyl, substituted or

unsubst i grgmds pregent. Bhes Bhand R'Lare ttashed toghdsmernitreasn latom thexroph be

15[ 0109] e r

unsubst %rWIﬂT ﬁp@lﬁ% g?‘%t?%‘ tﬁg so é agéégzﬁ%#é?%n tfrolrse bt |1? ut ed
phenyl . NRLROib rhe‘ant)tb hedludenrbadiotrentirmited tonyplard lsdmyl and4-mdrpiickielylo rFrom

et oftbar JF SO0e BT 21 OH BESSE RSN ELPE A o T yrLIRER] e B

het er Oar'sélk 118 nfelahtl th umdaer QIFD adiudaipt GirbohiaRGnshousid & Goisldticitiegd or
unsubstltut ed pyrazolyl, 20substituted or unsubstituted furanyl

subst i t Ubslegsp gf:m@wg?h 38 Palogliiy i e 61y pnd <itethat ande@ylde.eunSibs st ut ed
i soxazol yeEpb (bg‘]gﬁ?@b]_q{ A EBRE) tut ed oxadi azolyl, substituted or
bxaz

unsubsti t te subst 1t ut ed or unsubstituted pyrrolyl,
substitu or o.un t [

oubst | ¢ B 0r SHIBERS NSt BT b S LR UP 59,
un E ubst i Jndgeﬁbrédﬂylagmipy Iare ‘autibs tuid Eﬁé sleded Mﬁmﬁéﬂdﬁ@gﬁe dalb £éra 2Z0RY INR'R", ;
substituted or unsypstit Mt " S fitute
di hydr ot ke ;% g’héﬁ rcg@/‘% ‘fiﬁzgu éb%eoé?@ﬁg‘%ht henyl ,

substi tu_tm{lg@o n;mpgj(ogquﬂ" CRRPea9L| ,N@@Qsmp@rgupqupw unsubst i t ut ed
benzot hi en substituted or unsubstituted benzofuran substi t ut ed

or unsubﬂﬁp@waﬁw,yscomsummw@zwk%nmﬂ,u@é&nauﬂ%; RayTNe
substi t ut a

unsubsti t ut e benzb@ﬁ ;lﬂ{(&? St I(gtjutéégu{gll’ nﬁ% ]g%ﬁnggl om zero fo the
benzbx awll yhmbe i spctlt\wﬂ@descnn ttm sobti¢ ring exbtdne rmd whela 20/ /1, R" and R"" a
substitute subtltut olin tit r

houbst | Peielly SRRy Y ETRd SRR ekD S e R ol
subs L it usubshtgfeg Bumssuﬁb?irt]utgmmdoﬂeﬂz gibﬁmﬁ;zolr unmbst.;tﬁttbﬁ Eydwle_,d sgbstltuted or
unsubstitute | 1 ol n .M S i.tute or
unsubst i ?WW“@?J%W%?W%E&Y ﬁulgsgﬂ,& ‘é‘?fﬁ%lﬁ'fl.k}‘?@ﬁ‘f‘%/j arﬁ #%‘%H@@H&"F i tuted
Cl-CH aldeybstinkeed ﬁ@é&oﬁ%ﬁ owh& §é6?1%duh&'b?ﬁ'1e %veﬁﬁ&ﬂaahaésuﬁ&ﬂ tHIRlRY Rene

(e.g. unsubstituted

hIenI%H nmay be hydrogen. "Fily
be h3Adr ogfenp-der xamnlss edch of thg Roaroups is eﬂdﬁwndemthf %B’ﬁ@d %a@@b@%h@ tR" a
i's sinpl K"'@gﬁlﬁgﬁﬁn more than one of these groups is present.

[0087] Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally form a ring of the formula -T-C(O)-(CRR")-U-, wherein T and U are
independently -NR-, -O-, -CRR'- or a single bond, and q is an integer of from 0 to 3.

30  Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -A-(CH;),-B-, wherein A and B are
independently —CRR'-, -O-, -NR-, -S-, -S(0)-, -S(O),-, -S(O):NR'- or a single bond, and r is

an intcger of from 1 to 4. Onc of the single bonds of the new ring so formed may optionally
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[0113] In sone enbodi nents of Fornula (1), ring Ais substituted or
unsubsti t ut ed arﬂg ring Bis substituted or unsubstituted
het er oar yl WORBMYSRY dr ogen, and L2 is unsubstituted G -RETUSAPR PSS

[0114] In anot her enbodi nent, the conpound that pronote cell survival

and/ or Ipapblcadififes ﬁ’dﬂblea{dnﬁnAm@ﬁlaﬁmy fr@b BN subshtu'eﬁ‘ts %ﬁ rag'éééﬁt Ltbin) of y

is anlnteger fromO t Z 1S anlnteger fromO . 1s -N=
- CH= or themstor lﬂteraimzil Img ra%eom@ndéf lperfspllaeﬁdomélawbstrreerdef thaifeioodes of

kTR (BB R RS it e Rl BEH BRSS! ¥ gt gt il B0
- NR16S( ONRRL 75-, -S08E8-S(O%¢, @)) 2&@1)51\1113 uTﬁB& swasﬁmtm RINR st R't wteetefadaklyl |
cnsutiet | DaReRey R RS o EgET NRH A areuhet b el substinted o

het er oc gls@ikitirdd cyelehRky, btbsahtad or ASIBRGhicH mbﬁﬁbcﬁéwdlkylogub&ub&& bf uted

or unsubstltuted heteroaryl wherein nis an integer fromO to 2,
wher ei n yopubstifufedargland suppipted or wpbstitutedbheierpasEl. ar e opti onal Iy j oi ned

together to forma substituted or 25unsubstituted cycl oal kyl,
subst i t u888]or Asmssd hstein, ttedetnmhBieeratys| @driky hstewatost'iis mead twinclude

unsubstituted aryl., or.substituyted qr u ubs i.j.ut ed..heteroaryl. WO
2010/ 065“?‘2@?56@1_%58% ool ‘{Sg’ﬂ%@fq‘%‘rz% ‘%ﬁéf ‘ﬁgg DR10, R11, RI2,
R13,. R14, 15 Rl R17 R18 and 19 are independently hydrogen,
subskd t uPR¥p] SNt ER a8 MRS herdRyagens  Eoyp é@le%%%%ﬁhetfe%l@amg

het er 03'1{1&)6!1@5. unsubstl tuted cycloallcyl, substituted or unsubstituted
het erocycl oal | cyl, substituted or unsubsti tut ed awl, or substituted

b
T LT o O S I e o

unsubstituted Cl - (Eéﬁrcﬂlldyy lunsubktitatedatéleakyl, uﬂsﬁbﬂtlmt&i.lm&rbé)lﬂ(ﬁﬂ(yw
unsubstituted neth ne . unsubstl t.ut ed | ene). [0118] In
ot her enbodi ment s} X% §tlm§ﬁg gfl ungypstituggdeheley ka may be 2. In still
ot her enbodi nents, two R3 noieties at adj acent vertices are joined

t ogelher Bl f rlki. Aeistaslivi. cheleeiky heteropysiaatian.ianit ad hatsrasrd cspbstisated wyth.

The synbol z may may be O or 1. R3 may
be- OR18. R18 may %lel% 3 ﬁ%‘lg“ebﬁ&ggméﬁlgﬁg&frx%t ed C1-C10 al kyl. [0119] In

sonme enbodi nents 2 is su or..un t hyl ene (e, q,

substituted methyl(Bne) 9%&" BE]I 2’0$H Ghﬂ é%*@l»h@&%%&?%ﬁme@a%ﬁ'd z

are 0. [0120] In ot her uasiBatiae RétSroalkhE uEQBROURE SyddsSkyl heshiarifidda: 15
heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl, and

20 (i)  alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl,

substituted with at least one substituent selected from;

(a) oxo, -OH, -NH3, -SH, -CN, -CF3, -NO,, halogen, unsubstituted
alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl,

25 unsubstituted heteroaryl, and

(b)  alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl, substituted with at least one substituent selected
from oxo, -OH, -NH,, -SH, -CN, -CF;, -NO,, halogen,
unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
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(sonetines called Thiazovivinor , O WO

2010/ 065721PCT/ US2009/ 066554 [0121] In still other enbodi nents, the
conpounds WD 2if0ei2h | are those where ring A is cycl odtGd¥S2009/066554
het er ocycl oal kyl, aryl, or heteroaryl, each optionally substituted

with 1-5 R3 groups; ring B is r r ;
optionall y substituted wt hcyfl‘%%%iﬁ %g%%d%?d%%r&é’dgg%% 8@&1“@@&]}1’
-NR2-C(0)-; L2 is a bond, Cdndhthsabsiyltahietaoar@l 10 het er oal kyl ene; R
and R2 are’ i ndependent |y hydrogen, Cl1-10 al kyl, Cl1_10 heteroalLkyl,

C3. 8 cycjpged)! Cxl"sm&ﬁmﬁe@ﬁnﬁﬁ@&wbpai&ecﬂﬂme@mknmaﬁ Hﬁberaﬁ)%dd'here%ﬁ(?h
R3 and R4 |s I ndependently - -Sﬁo ) 11116, NR?lZg - C( 0) R,

- NR16- C" m@sagmpzseleeecbfm@mlanf theguytNrentFdes Sitey 2have, for 2 Sug(myezlmogp,
Chu) al k\¥+ere 0BSl @8 iklstfHEd gg#ﬁ# su @@&{%ﬁ%gxﬁémﬁawa G &Yy 10"

hct croary ereln nis an In om erein
noi et i eseagh eutmpmtadrmhxhwbjstﬁhﬁeédiethmg&whﬁla stiostifwedwrameylest meddkdyto, 20

g(]a-tzer %iél%l 1%%'3"65 &%rog]gi% eackﬁglasth%’tgcfa 5ryunSubsP glteﬁ%ycloil&jél 1(531?1 atﬁ%&‘@nﬁjad o’é e a C h

i ndepen dﬁﬂh&%ﬂh&d@@@?é&clc@ﬂkﬂ hdd 3hdrysubstitdted 6 dil@lh]ﬁhﬂ@ddmétam@}m)hn@l syl
het er ocycl oal k heteroaryl. In stil et ot her enbodi nents,

t he conpBl#ti §teépr¥‘@ﬂh§§%eq4§%%m&nﬁ§rﬁ Pﬁﬁﬁ?cﬂ?aél@ty;w vin. 15[0122] In

ot her enbodi nents, the conpound that pronote cell survival and/or
ant i 1tdi f 089 Hnt Adtdven sxﬂ:astut:mté of Glomigk snbstREnt graup,“Zs updd herdin neaRsALQUD

(rer), t .t u " ] Qr
unsubst i iegttggeg ﬁl??éq @F U%Sﬁ@e@éd&gﬁ g‘%ﬁhﬁ)v%%r&gs?%? %Kﬁq—it g? cglg[ éﬁl&gﬁlg ﬂi S
ﬁ ubsti t luslﬁshtﬁrred gﬂﬁnshbsttmtteﬁ dilyldk b egﬂsntusadhﬁ uhdubktérdtcd Climau@atehmhjt ed

et eroa stit unsubstityted cycl oal kyl , substit
unsubsti bpunehar eubyErebhePakelipa shstud Grnantied 2SR et %
substit umé}oaréywém Rsstifueddasd hgtb@m&mcwoﬂqals i SubsiNGRARR BnubstitOB24.
[0124] R22 and R23 are mdegendent y hydrogen, substituted or

unsubst i Cufeaycitaoll. and sadisybstigeder BB RsrroRyelR b i pabifyted or
Substi t uf el @udDS PP hYLEE nGUCEAINGY), Substituted or

[0092] The term "pharmaceutically acceptable salts" is meant to include salts of the active
compounds which are prepared with relatively nontoxic acids or bases, depending on the
particular substituents found on the compounds described herein. When compounds of the

20  present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, cither neat or in a suitable inert solvent. Examples of pharmaceutically acceptable base
addition salts include sodium, potassium, calcium, ammonium, organic amino, or magnesium
salt, or a similar salt. When compounds of the present invention contain relatively basic

25 functionalities, acid addition salts can be obtained by contacting the neutral form of such
compounds with a sufficient amount of the desired acid, either neat or in a sujtable inert
solvent, Examples of pharmaceutically acceptable acid addition salts include those derived
from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric,

30  sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the
salts derived from relatively nontoxic organic acids like acetic, propionic, isobutyric, maleic,

malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesulfonic,
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WD 2010/ 065721PCT1US20091066554 unsubsti tuted heterocycl oal kyl ,
substituted or unsubstituted aryl, substituted or unsubstituted

het er oar yl WOM¥0§73,d t ogether to forma substituted orPGIASHB¥¢Nt ed
het er ocycl oal kyl or substituted or unsubstituted heteroaryl. [0125]

R24 is ISI%LQ?I 1k dinRd ciftic, UMb Shithdneglroalck¥ld the HRSt A kyInRBdOd are s?l(gs (If

unsubstituted heteroalkyl, Ssubstituted or unsubstituted cyc
subst i t wareigo e¢idusush ps erginatecrad et ldeomndok b oy banicasidstlike ngtu@droorc or

unsubst i all'ic oﬁE E(cl:ld? &‘ﬂ%é fllEe (% fcﬁ’%g&%lﬁﬁ%,ﬁ?etr é é’!‘t ?d"ﬁg{n%r&&%rcy { Sal

joined t orma su substltu
substit querdm Df BinsubsdiiticaftSetbnbeel 879 6¥ C1-0A) 1Gektain[sPacRind cdnipoﬁhdhiﬁ}’f the
enbo

hydr cgerEBLEEL PR GPBaT P RElERT P e dmeaPRiies atloi b erigunds o be

unsubst i ¢oatetbdigb eitRal ey or aSidRdlitibikad or unsubstituted cycl oal kyl,
substituted or unsubstituted hctcrocycl oal kyl, substituted or

bsti d I I d
snsubst SRS PAKL o Oy ShatbF HE B RIS UGS, DL Ty and,
a bond, plarmapeutic(iQp@iptableanids. Rifin&gpl‘élien%vanﬂnlﬁﬂﬂuths ﬂuchsaltkafﬁxamq}les of

b dr.0 I til other
e TS0 os M S R e B
def i 1ped mbleates, afcit( titrhts Emtliliﬁra&ﬁh@ﬂiﬂa’f&I(Iégs(ﬂ-ltdrﬂﬂﬂesl;)(J)—‘Sarﬁr&tbéSéﬂlﬁMfLﬁ@s or

unsubstitute h [0128] In other enmbodi nents, R2' is substituted
or unsubé?rie?ﬂpglﬂglﬁg R%?FmtfrmE‘ % PicgnalEs-drenensiss Bad Iaﬂtatwe:ta agRq eeidsisprh asro

may be f?%&héé&dﬂdn%céh% %?%bb%@t@d%n@ﬁlo% Isarém% tﬁ&%ﬁmwhﬁﬁc 0.

unsubst' uted 3 to 7 nenberéd cycl oal l'e may al so be substituted

uns ug[%bMJ ﬁ%kréﬁ&;&l Fgéns%f@fé r?gz{&gﬁﬁ'é)s a{ré fn!’étsgéjnlyg re&gnf; gcflg){ otngagg ?.%_Bthtﬁg 6

nenbere c I'n sone e nsu
al kyl Orsahwﬁﬂnbasliaisé o @it dtisol@mgehdpirad coypbundlih dilcon{el @@l mannest The

ot her_ enbodi nent and R23 substitut d or
oS R By ey d S BT B RO e s BT op g physice
heterocyﬁb@@ﬁ&yhmhaygﬂﬁmh@hﬁgo@fgﬂﬂﬁgbst|tuted aryI or substituted
or unsubstituted heteroaryl. Alternatively, R22 is hydrogen and R23

i s subst ['gbﬁéz i 2a@iiol FS 4 g%%ﬁﬁsu{hﬁg)ré%&g \IeIlHSr?&oQ de ?ﬂ&gﬁ%d CULRH o ¥l

O R22 3 are joine roma su
unsubsti prudreg fdvet dirodrygd afahd cryﬂlpouods ®udyiteid ﬂlmtemohr@mosﬂmbmundsuhﬁdeadily

het er oar r.to froma
cubst 1 ¢ (ireS PRerREh B DR sl il bl oBE Rt R AT 1% ol Rufscog sy
i soiavdol prageht mﬁ&dﬁ%hl Addieidnaly, piddiigs tard bel vt es tlﬁicﬁiy‘lbourﬁﬁ of the present
substituted or ubstituted tetrahydroquinolinyl, 30[0130] In sone
ermbodi n.elﬁy@tlortl Héc m@ K ﬁwﬁléfgmf:ﬂénqt ap ex wiyg énvironment. For example,

201a/ 06543dMGsTde B ARIAP BGiRR eI EERpbundd I¥ the preséhl invdrfiéh WhENplabd in a

transdermal patch reservoir with a suitable enzyme or chemical reagent.

[0096] Certain compounds of the present invention can exist in unsolvated forms as well as
25  solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are encompassed within the scope of the present invention. Certain
compounds of the present invention may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present invention

and are intended to be within the scope of the present invention,

30 [0097]) Certain compounds of the present invention possess asymmetric carbon atoms
(optical centers) or double bonds; the racemates, diastereomers, tautomers, geometric isomers

and individual isomers are encompassed within the scope of the present invention. The
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In Formula (IV), wis an integer fromO to 1 and q is an integer from
Oto 7. R2is as defined above in the definition of the conpound of
For nmul a (I'WP)2010R8%21 R26, R27 and R28 are i ndependent|y REXIS200Q9GRE0,
~Cc(0)R31, NR32 c(0)R33, _NR34-c(0)-0R35, -c(0)NR36R32,

5- N1238S(§09%p%égd?§€q£t %segﬁgx@% %‘Bﬁ& nof imb10d ﬂ?ﬁfsl% érh'khb\h? @ art to be too

unsubsti ute unsu eteroa cyI
substitumﬂdbhﬁoaﬁBMb&bamﬂbembM&cloaIkyI, substltuted or unsubstltuted
heterocycloallcyl substituted or unsubstituted aryl, or substituted

unsu l%%tws] ut ek J&ﬁ{f@ﬁﬂﬁfo)fkh hiih¥en¥ioh ﬁlag\glsb e&ﬁ@arunﬁat@m op&tidns of
[0131] 9, R30, R3 R34, R35 6, R37, 9, R40,

K- 41, aﬁ@FnR4$'t%'H€é Bt @I ma@h@ PIPIIR Jhfit BRTEHLUtSBE WftlIERUééS dfor example,
unsu b§ ti 15[19 !:(grgp oy C Eé"fﬁ%idl&bléleﬁ%ﬂlr ra%’ﬁ%bf@ 'is'o{ EE@ gucﬁledts g&o&hllﬁ}ﬂe’tmmm

unsubstltut substitute unsu
het er ocy@GHpaddinar]25 (éﬁl)st carbiereddt BfCurdLisstopic uramiloambf the ICOIBDKbElﬁ-S omled
or unsubstit Ied het

b | o noietent g tE SOR Hdipastveyr gh et e PRty wilin SR e o T

substi t ufregnoivetitionbst i t ut ed het erocycl oal I cyl, substl tuted or
unsubstituted aw, or 15substituted or unsubstitut ed heteroaryl.
[0133] In sone enbodinents, R28 is -01240. R4 is hydrogen or
unsubstituted Cl-Cl0 al kyl may al so be hydrogen or unsubstituted Cl

to al kyl . [0134] The rmula: N NN H
WD SB16) 065721pCs Usoo B BERBESER PHOR o y?@@@ﬁ 8, and q are
as defined above in the definitions of Fornmula (1V). In sone

enbodi me . } g@ﬁ#@ % R4
is hydr o@‘e]%g]or hgeu %’h%}éﬁg% uq%ﬁ%%}‘?l,ﬂgt}{éau%?%? ﬁ( 1
subst i t uifed sinplicleld dissncnamun sdthout conpromsiing titeado@Btetm sﬂﬁrwwhlcmﬂ lfgrll

The synbol may be 1.. 5[ 01 t her nbod|

nas the Soop PR tlcpasiial Rl Gl sfkye of BT RotenddBarRaRG T 4 o
as def i ngdicate®\(B) ADP kfagisedfi HAST dbl[tﬁllééfthdf(hﬁd“f%tbam(fﬂo‘yﬁ d@goci-‘awdrmﬂg@e ¢l .
[01361 I n anot her enbodi nent, the conpound t he fornmul a:

15  seeded in low density and treated as 1nd10ated (¢} Ratio o ALP positive colonies vs. total
initially seeded cells. {d) Immunostaining of hESCs long-term maintained in media
containing Ptn or Tzv as indicated. (¢) Sections of 5 weeks teratomas formed from long-term
expanded hESCs maintained in media containing Tzv (i, ii) or Ptn (iii, iv). Neurocpithelium
(ectoderm), cartilage (mesoderm), and simple epithelium (endoderm) (i); neuroepithelium

20 (ectoderm), simple epithelium and hepatic-type epithelium (endoderm) (ii); neuroepithelium
(ectoderm), cartilage (mesoderm) and tubular epithelivm (endoderm) (iii); neuroepithelium
(ectoderm), skeletal muscle (mesoderm), and tubular epithelium (endoderm) (iv). (f)
G-banding analysis of hESCs after more than 20 passages, propagated in the presence of
compounds Ptn or Tzv. If not specified, all the above hESCs were grown in the

25  chemically-defined medium and feeder-free on the Matrigel-coated plates.

[0100] Figure 2. Tzv stabilizes E-cadherins after cell dissociation to protect hESCs from
death in suspension culture. (a) Cell death analysis of dissociated hESCs grown on Matrigel
or in suspension treated with or without Ptn or Tzv. (b) Phase contrast images of hESCs
grown on non-coated plates treated with the indicated molecules. (¢) Western blot analysis of

30  E-cadherins in hESCs that were transfected with the specific siRNAs against E-cadherin or
GFP. (d) Cell death analysis by TUNEL staining of and (e) ALP staining of dissociated

20



10 OH

or OH, or 5 OCH3 [0137] In other enbodinents, the

compounds of formula Il are those where Ring Dis aryl or B
het er oar y| WOSHEMS®BL i onal |y substituted with 1-5 R gr ouff&yU2809/06554

-C(O)NH or -S(0)2NH; R2 is Chlo alkyl, Chu) heteroallcyl,
cycl oal kHﬂSCshﬁ&t%e?@ﬁf&ls% e ¥lith 1BE R%Jeclfg 11@"?1&59 ﬁ{syﬁdcacﬁl%ﬁﬂop%g%ﬁ Iy

substituted wth 1-5 R groups;

30r

are 10i rmfemmfém Iy Wﬁytstno@ehanamls 6 fudl- Ilcygth E@dhﬁlﬂam bESféﬂ tiefdre and after

cycl oal
to form

ent. @% 91% Lﬁ‘?gc{ﬁé Vl%t’cmd g%?e ! f) f%h dqﬁh . c?{ll'ger %If(gr%gblgnolget her

ocyc eter

subst i t UHESTswifiehtrilpsh d?ssgm@uqasand%étmalt @itthMS@yTzv &i Pth dortisdiest@ptihey | |,
cycl agal k het erocycl o r het er.oar each optionally

Substh t (PREIN BIPHEE Tt o B A O AP B R n
sel ect edthé b@@eﬁc@efmfwmm m@s ﬁ&édrag an)ntgl' ® Rdiylantiehve Retpeirogd kyl, 15

ml —
_qO)R ,
- 0C(0) NI
NR- C( NR

NR . =N- OW 10 “SiR R'R', -00(0)W
E. wtbzwl in W@d&@!@%mmu}s’%’o(}) Besdisain epqRtasis analysis in the

sence ol‘\ﬁs&% ﬁé’ﬂz& N&ﬁsll)%%\uﬁaﬁl% 0%%92;%&1103112‘%?}1- or different

-S(0) ZNRoﬁtentmmSCGIE-cad Fc oBGidhera-hiGRed ytes.oal kyl , het er ocycl oal kyl ,
aryl, and heteroaryl, wherein each R, R', R and R' is independently

sel et edoiegm Figares. (Pbl‘parﬁiol'ﬁlp%tbét&ESts RyA @0 @Bath GiladhOront Kilture d@ikr 10
5het er oal kyl, .cycl oal kyl,, heterocycloallcyl, aryl, and arylal]lcyl

gr oups.

15

20

25

30

dissociation by maintaining and re-activating integrin activity. (a) Growth curve of hESCs
grown on Matrigel with different time courses of Ptn and Tzv treatment. Group 1, Ptn
treatment during the first 24 h only; Group 2, continuous Ptn treatment during the entire
culture period; Group 3, Tzv treatment during the first 24 h only; Group 4, continuous Tzv
treatment during the culture; For cach condition, 10 x10* dissociated cells were plated per
well of a 6-well plate. (b) Phase contrast images of hESCs 12 hours after seeding on the
different matrices and treated with the indicated compounds. (¢) Dissociated hESCs were
plated on Matrigel-coated plates and allowed to adhere for 3 h in the presence of compounds
or together with integrin B1 blocking antibody as indicated. The percentage of adhesion was
calculated as described in the Materials and Mcthods. (d) Western blot analysis of integrin 1
expressed by hESCs before and after trypsin treatment. (e) A time course western blot
analysis of integrin expression in hESCs after trypsin dissociation and treatment with DMSQO,
Tzv, or Ptn for indicated time. (f, g) Flow cytometry (f), and immunostaining (g) analysis of
the B1 integrins in the active conformation in trypsin-dissociated hESCs after treatment with
Tzv or Ptn. (h, i) Cell adhesion (h) and ALP staining (i) of hESCs treated with or without f1-
activating antibody, TS2/16. (j) Cell adhcsion of hESCs treated with Tzv or Ptn in
combination with or without a PKC inhibitor. (k) Immunostaining of B1 integrins in the
active conformation in hESCs treated with or without PMA (10 nM). (I, m) Cell adhesion (1)
and ALP staining (m) of hESCs treated with the indicated compounds.

[0102] Figure 4. Growth factors receptors-mediated PI-3 K and ERK are the major
surviving and anti-differentiation signaling generated from the hESC niche, respectively. (a)

Cell death analysis of dissociated hESCs plated on Matrigel and treated as indicated. (b)
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[0138] In sone enbodi nents, each substituted group descri bed above in
t he conpounds of Forrnulae (1)-(VI) is substituted with at |east one
subst it uen¥OgpNes72Mor e specifically, in some enbodi merRE/ULHIN66554
substituted aIkyI substituted heteroal kyl, substituted cycl oal kyl,

et or oar Y g S RPL IR bone PR S 25 Ao RO B oy

descri belo:ESmateeteti RvithiTen arrgdo DMSO ofas Egadrash @ent(dl]) (e} Vtl) deattearmlibsstof t ut ed

with at l.east qn ubstit uent ro ., Lh .ot.her enmhodi ts, at |east
one or afLFSOS"F "glli'@é S Yy oRFasigp & ﬁ%@ﬁhﬂﬁ%@}cw '?Pq’gltmflg‘z@)t one

si ze- | i MptrRchop R hthlidtEMbwiHQHPinteMdiieh BREIK@Yins Hith [BEFR1 MaErsy. (§! | of
these groups are substituted with at | east one | ower substituent

group® [Wesop ble sbewiag Adabplnsaiaiylation statueinddivps disated sith Pt foy thge

(1)-w), t

or unsubs?ﬁgg%ﬁggéﬁh%g F%@F%Q%Q§E9§&g§¥$ﬁg%e%ﬁxﬁmb su st??%%gﬁnﬁﬁw
het er oal feydentesofePts ubwpethertveith integtin §lbkickinp beibodyt (g) Rsterniiershdwing
het er oal kyl, each subpstitute uns bstl uted cyclo l. .S .a

cubst | ¢ AR TS TCR Pt SR BSC BRIV of fossie R fbded P fgosstor
unsubst i {HfReksh@) ELR qmﬁ Ql?dl)'sté of‘hES@s srokied tih PaOorabgdiits WRLAI3UL @thititok,0
8 menbered heterocycl oal kyl, each substituted or unsubstituted

al | c0 ener MEKdnkibitertor 34 Ie §) SercomagrsfpsEAhnesttive celbptfica frpaipertieith MEK
and/ or eﬁﬁ§ﬁ§ybstituted or unsubstituted heteroal kylene is a
substituted or unsubstituted 2 to 20 nenbered heteroaikylene [ 0140]

I n sone nts bstituted or..,unsubst.itu

Subect ¢ oPBTor PN A AR R B 0RO Gt BF 1o BReke! it o il fecBuivin
unsubst i iddtRdvhrbemeablcyl is a substituted or unsubstltuted 2to 8
menbered heteroallcyl, each substituted or unsubstituted cycl oal kyl

is a 25s '?64' ti’igﬁpes%rA YRSHOSID, (6K 6F, 665, 6H, 6‘i,Y6?1' BR] 6EYdM, SRGD, 6P, 60, 6R,

substitu ed or unsubstit ut ed heterocyc oa is a substituted
unsulbist i $%y16d668, 6, 63 nEXifY, 6. ﬁéﬁeﬁ@@y@ﬂ&aﬂ&/ ghptw, coamnguods (é'él@,qpresent
substitute ubstituted or
unsubstilt“'u%ltln %aE§B§%¥ %%ﬂlﬂmg%hfﬂﬁe%gg gubstltuted or

unsubsti tuted heteroallcylene is a substituted or unsubstituted 2 to
8 nmenbered heteroal kyl ene. 30[0141] In sonme other enbodi nents, the
conpounds of formula (1) - (VI) can be substituted with G _10 al kyl,
Cl 10 heteroallcyl, -OR, =0, DENILERRESRRIPTIQNR', -SR , -hal ogen,
SRRR', -0C(O)R, -C(0)121, -CO2R, -CONR R', -OC(O)NR’R'

- NR" C(0)121 VD 2010/ 065721PCT/ US2009/ 066554 - NR - C(0) NR" R
“NR'C(0)B111, Intneduelioly R'R ") =NR'", -NR-C(NR R')=NR', -S(O)R ,
-S(0)2R, -S(0)2NR R', -NRS02121, CN - NQO2, cycloallcyl

het eﬁ(PCYEHII@ﬂl kTﬁe r@ie)ﬂ mv&ftloh%?&i’id%@hbﬂrel c%ﬁéﬁﬂ@a@@@lhaﬁnm%ds&ﬁﬂthar use.
hydr ogen, ? i 0 heteroal kyl, cycl oal kyl,

het er ocyEW@aERsy:s of amgu moleqaulaﬁlwnacql €9Mmpepndspyg prayided thwwsarsd1%¢rerefsaélon
[0142] Qﬁceﬁgwa&&eg%u SL1iRL ;&&ﬁfahg LT 363 Syitadhdloll e bl
variety of “pur . For “ex npoun ronote surviva

si tuati oms o(lengsc odtgide fhsip Inamaaad neghinggr tvshlwmﬂteheTbebdmpqmdﬂ womgthyer wi se
go through apo i S or ot.her e die. l.n sone he ceIIs
are. ot antmBaLHERreg Bl P! o e 8 PR BT ey

M NUEES, cotbboliihdifofs nuberbf ddferdht dBeasd @fflicafifns, Akludf, budhotInited us, S:ancer
Further, .the conpounds are useful in maintaining the current state of
di f f er entiysut faveest andafTpke-i n conditi ons where the cells woul d
otherwi se differentiate or otherw se change their programm ng. These
effects lead to a | arge nunber of uses for the conpounds either in
vitro or in vivo. Aln vivo uses 15[0143] The conpounds of the
invention are useful for reducing tissue damage and thus can be
admnistered to treat, aneliorate, or prevent tissue danage. In sone
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25[ 0144] The inventors have found that the conpounds of the invention
can prevent cell death, for exanple in epithelial cells. For exanple,
t he i nvent¥P2OW B8t sed primary human pancreatic isl et SHH&BIGCOFFS4
plated as single cells onto a tissue culture plate that was coated
wi t h matyi gel i g .13 (=T AYey:] I a.for beta
cells vw{lhoutc%l\)/&?g%gﬁl%}éﬁhﬁlﬁeg% g?gﬂfﬁghd@g%wﬁgﬁghﬁéﬁver, when
Tzv was added to the nmedia (1-2 nM, cell death was 30i nhi bited. The
sane ef f[@&96]wala oo sencyie sormpsrungs et preppictvell suvivpk dndior ynigdiffesentigiipntara s

neur al . i i ' .compound of the
presentﬁﬁéégﬁ%ﬁgﬁ&@geﬁ%&%%ﬁ%%fgggg?%&@@?%@?%%%?ﬁ%B554 admi nistered to
an individual in need of pancreatic beta ancUor i cells, wherein
adm ni stration of the conmpound results in an ing in the nunber
of beta or islet cells i Re i ndi vidual .| [-6145] er, the
conpounds of the inventyfon (e\g.y tHose |pf Formk or I11) are
S5effective in increasing boog—HN and || nhi bi ti ng—nf | anmat ory
responses. For exanpl e, \conpptinds ol E | a | enhance adhesi on and
m gration of nonocytes across nonol ajers &' endothelial cells and &n
thus relieve inflamatory responses (data not shown). Thus, in sone
enbodi MR Fermidla ¢OiRUA Gk DfubttiiBtel BY SiubRNuteS cyRIAI, St ieded & 1@Bubstituted

i ndi vidual (e.g. Gavin cerebral .ischemia) in need of increased

bl ood 1 | hsisremaloaliy b ek auprivAR baAed BT, of Subshig arampbstUise helsrnapad

i nf| ammﬁih%!@ i BehbitRidd iy bibedtufd Welohbch AbAIRNTEL QbMirdb S EARRuREirid h @
di sease nedi ated by an inflamuatory cohdition. Exenplary inflammtory
di seasesheiatiedrylde, but are not limited to, chronic obstructive

pul monary di sease, osteoarthritis, tendinitis or bursitis, gouty

art hri t i[91070l Yy ab@)aR hetseR 1CE0)-.f Lbis avyad, gilastituyse otivasibsfi iy tony
di segse and arthritis, inclyding rheumatoid arthritis 15[0146] In

sone “entfBF HEAE ,mFW§ﬂEBWﬁ@3WH§ Yl§%e present invention are used to
treat or aneliorate ,cancer. In some cases, a conpound of the present

i nvent i dA198  JRInndiRs ey indenepdantly by drogers sbstimited or upsmbetitedakkyl,gl i onas,
mesot hel 0 ed gp&rﬂﬂ@sﬁﬂﬁed ﬂ&émﬂquaﬁlbstkrﬁt'ég gpﬁtﬁﬁbstfﬁﬁ@&‘@&?oraﬁégﬁ QBBituted or
breast cancer, ovarian cancer, cetvical cancer, gliobl astoria,

| eukeni amsibstipiaiietcrgoyoakkyk satiterd, oranshbBimicd tityl,or lsybspivenieqr head and
neck cancer .Fglq?tcan er, 20col orectal cancer, non-small cell 1ung
cancer, %ﬁﬁﬁﬁlu%ﬁ eﬁ%ﬁﬁ§'cancer, cancer of the esophagus, stomach
cancer, pancreatic cancer, hepatobiliary cancer, cancer of the

gal 191 adﬁé@%l dBAEBE CBPOdIAENS NG Al BOpTiHEd oF wispbytitgtedheml Ripg dragy

cancer, JNARdELLGAMNEEE uRlRShALEpARcer, penile cancer, urethral
cancer, testicular cancer, cervical cancer, vaginal cancer, uterine

cancer, i £ hyr oj cer,.. t hyroi.d. cancer drena
cancer (A SeFRPERGon s SHERedl B N luspRSiagngisne
cancer, sskitiutedocerubsiaitéditddraatoMasg Bhadghtidobes: dupstiniedre; unsubstituted

non- Hodgki n' s | . (see,,. CANCER: PI.UNCI.PLES AND PRACTI Vita,
O o hl ol o B e i e Bre Bfg SHUSSIRd RIS G PY gy
et gat asduBstitsted Yh @bt REAGE SShstiftved of ufgibsR A ehidabol} 105 ¥BSERE BY N8l

transition/ EMI (e.g. fromepithelial-type cells to fibroblast-type
cel | s). ungebstificsisaagolnasubsBiuted on yasubpiintcd RradizzalybsHbritwed er@substituted
i nventi l{¢1€ i EMI) and
i bi ¢ RO e 3t R €8 Bk ok GbMakaial DR bEHEES Byl ) or
pr event i snistivetad er unsesasttakpysimiddcabdimgt pr unsnbsowred pyristadingk aubstituged or
conpound of

R S L S D S e B T

met g3t ashignylFQibst@REPpt easubiiRuted¥BRNERBTSIdPeazbBURMbdRAd GamPEHinEisdOf
formula | and 111 inhibit nmetastasis of epitheljal cancers including

but not tipsnighenylosubstiyied ox upsuastituied cbazatyboubitintad orunsebshByed

benzothienyl, substituted or unsubstituted benzofuranyl, substituted or unsubstituted indolyl,
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regeneration and functional recovery in injured central nervous
system For exanple, the inventors have found that Tvz can pronote
neurite ouWERBINMSRtom primary neuronal cells from m ceCTIHRZPH6G554/)
was tested on nouse Pl cortical explants, with axon outgrowth as an
10 outco ead- out : [ W ] fter
R e R
days i n subjtituteé or Umsubstinosesbnaottiazstpl, substifufed ol uhsubgtitoied benmmgoeexolyl,
outgrowth, which was notahle from|div. Accordingly, in sone.

embad PSS BEHBORE 6 PR PR A ShT: B L e HRSeiPYY o
an i ndi vgugtahted aviabRAinGeIMsbialol PIE sbatiteted)os hfdtbitRtittdd ¥crRfingMMAbitButedor
need or woul d ot herwi se benefit from axonal 15regeneration. [0150] In

sone Sentyoyibatifted beazeisprplyliog substituted oppesbptituted divath iy destoldm ni st er ed
to an individual having diabetes, insulin resistance, or otherwi se in
need to [pilbHot Lonayobe dwbstiuted bt ursubstitutad Ci-6ro 2kyLrTh sémoémbedinants Idss  of

beta cell function. .[0151].2The conpou of the jnvention alsp find
dse i ' dmPTTECaChalat b aney fST Do BBuRY ob PRubRE o8B RbF Bt ng.
organ, C@ishbstiited mshidend)r anspl antati on. As expl ai ned herein, the
conmpounds of the invention are effective in stabilizing and

mai nt ai nj copt r ) . I

o I o B B BB A S el 1 s9me
af t el0 t remimdineta® drsivplydethiogen.t i ssue or an organ to an i ndivi dual .
Exanpl es of transplantation include, but are not |limted to,

L ranspl aioie3]i on SOirElrlie lam’oedimms@wl?oﬁﬁumﬁb,lringaﬂl iscsalbs?ﬂilnbédhmmﬂﬂa;sﬁiuteidladyl,
emat opoi,eti ¢ steni progenitor c S, C igc .cells, neural cells,
pancr eatiiEE BeySOUNPL o deo e isbarsh Res Hyoiaen g FE5 P8t e
conpounds,.ef, alike present invention are effective at stabilizing cells
exposed to a wide variety of conditions. Many animal cells, when

i sol at ed@iﬂOS@@@@S{]&%O%H&Q,%& S5y %aﬁgro%@ceﬂ%ﬁﬁﬁﬁ?&ﬁd/%r}?se

viabilit apopt osi s, or change progranm ng or

exand e, antit@ffereetidt®n\whethe feolubt ed, will often die or differentiate).
The WD 2010/ 065721PCT/ US2009/ 066554 conpounds of the present

i nvention, when mxed with such cells, are effective in preventing
such cel l ul ar respons envi ron |_*eh sone

enbodi ments, cells ar tedy f fm anl anial ed with a
conpound of the inveh*\ti on iy aNTukfi cig t anoun t | oss of
cell viability an?(g changes in cal| progr i | n*sonme
enbodi ments, Ssuchisoratedl cells are usB8ful for o 6
cells isolated retaih phenot ypes that woul d ot herwi se be | ost due 9
the cell's response to the isolation process and isolation itself.
Exenpl ar i fosnualadHy yonahbtepselomn o B 3ed géfean ipgeerdiogmP . FdhadV=, -CH=or
expr essi QirspaR! GIE? ark Gl oSS RARR i BRESAnitinforFobih 5, |1 gand, or
dr ug, ceﬁk Vi g\blgl?clpt y'c.lr FOleSPTF St abi1 ity o?l 1ancell popg ation can be
noni tore or,exa s b ni tori 1 €SS o 8.
For exan@l’lé] c%r’tyRaigﬁél geﬁféﬁ‘{éﬁﬂl?é?@ {gg\é‘g@%eﬁﬁfﬁ@eﬁ(o?f%'@@pg&w ic’
and zan bR FONDI-OREY - O R RAT) NRIPE @), R ClORIY S 10), R A diubstinmedor
environment_ (for, e | e, changi ng of cell ia, thawi ng of cell,
20l at 1 ottt AR ombgHEn OE@erpgﬁﬂﬁé?@f)terpgﬁgle%L@wa\é“%ﬁwﬁ&m%e
change alfRBiks] GEbditlia orRh QAR NGterdc)cIOART, SIRQAHIcARP LiSsubfRhikd a3Dut
to be submttéd to a change of condition or environnent, or

rel ati vefupstioied ontmsebstitetcghsterosyl, vieveinin i andnteger from hint b avhemieilgour |
etc., de | i .  C: i.th a
compouncESRey i PuEIC IR SUETRip NG iGHARGe G oY ARkl
nor e2x el inshibstinezdeyebmikyh satsstikeedornasabistitusdihstearttyclablkyl, substitsder

under st oBtapst b BTt se” BREBUHERFeSBeEhs  Bnt i al 1y the same
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20 not change nore than about 10% 20% or 30% followi ng a particul ar
treatnment to the cell (e.g., conpared to expression prior to the

t r eat ment ) WO2044372] n sone enbodi ments, the inventi on PHNVYBEY/066554
nmet hods of pronoting survival and anti-differentiation in stemcells
ex- Vi vo. ol pg) ex@mp| e, re e igIvent s phrayes k@ﬁufﬂd?, rRPahd T{mgﬂ{agﬁenggnﬂy
Formulae | or 11l (i.e.’, Tzv'and Ptn) ‘aré effettive in pronoting

sur vi val hydreperSabstituted of unsebstitwied alkyli subbtintah orursnlystinited istteroalkg] | |
nouse eniyr. i ] | i pl e _peur al ) , . skin stem
ol 5, ot AREe SRSl g B oSt B B BRI, oSSR EHE
cel I s anchselptitune] dral, osdubsriteed bsulBybgianédhdi¢rogyl. he cells with a
conpound of Fornmula | or IlIl imediately after the isolation of the

cells [ 0[1;5&1] ARGEFE ABbEmehRIEL ik SaRAtutdd b @RLILMuRE eYicdeipona h@?ia%s
of cells and/or tissue in 30 contact wgth a sufficient anbunt of a

c onpoundbegisebsitutedant i 6Kyl eAlicrnatiyelyo Fipsnbbtibftedryrumsibstifutegmathylynet o

stabili L e 8ikSd mEthSenct © Prevent or reduce cel lular responses to
changesa?ﬁ'coﬁ I |onglng8Qj isolation froma tissue, thaw ng of the

cells, e . In_ sone, enbodi ngnts, 2010/ 065721PCT/ 13S2009/ 066554
Cor oarfish b FrnSH Rl SRR X or (EhGe A0 Sed] Epaydth IR AT AP e
i nvent i odntidEmdns, Bvd ROBOIRLOY atddfabehd vektisésat&finel Roge ¥R toeRiIR d isiRiThuSed or
the cells/tissues are thawed froma frozen state while in contact

wi t h0a supphstifubgckhetarenysloalyl alheswpbolmmay alshie | nlntrbel Y mapbedent. or
reduce cellular danage or differentiation. 5[0156] In sone

embodi nekitmay be-0BHp Rihoapbe hjdrogamoenniubstitued €oitiagkdd to a popul ation
of stemcells, progenitor cells or differentiated cells. Exenplary

st em cel0$19]nClnseRe phbbdipeheNL is hebRtigedd o un QBB heth§lefeGe kiltstituted

i nduced stemcel|s (iPS cells), Exenplary stemcells also include
human erfBfthoRIe: Xtk =c‘§I'FC:§I,=a ﬁ‘oﬁé’éd‘@&ﬁ?&%b@n%%é‘iﬁo@el s, nultiple
neural stemcells, skin stemcells, nmesenchynmal stem cells,

hemat opdi0dil]c Jstother cmbodiments.rtheredmpads keslthesforrawle: 10epi t hel i al stem
cells. Any type of progenitor cells can be used, including but not
limted to, endoderm progenitor cells, nesoderm progenitor cells
Qgenitor cells, blood

(e.g., nu rogenit 2

progenit Ha ecﬂ dedm pr itor cells (e.g., epiderma

ti ssue phogenit HeNs a neur al|| progenitor cells). There are a
w de vari differ ated cel poin. Differentiated cells

inclﬁhe, but are not limted to, fibroblasts, cardiac cells, neura

stem

15cel | s, pancreatic beta cells, liver cells, epithelial cells, and

intestinal_cells. The cell s jflescri bed<herein can be human cells or

non- huna 5. Ins i 9 e cells are human cells. In
sone enb@di nent ﬂ cel | ate g, cow, pig, rat or

jjty to maintain cell

vi abi i ty Nad=cel | ul ar spr ogr anm ng akL6w for i nproved 20 net hods of
drug screeni ng and di agnostics. For exanple, in sone enbodi nents, a
cell is screened for a respgpse in the presence of at |east one
conmpound o i iNen ( 'Lpund of formula |l or 111),

t her eby visabi Ti [ , and further contacted with
at | eastNone of F&:élit of agdnpts (e{g., a chemcal library) and
t hen noni hored/Aor a ghge of screening nmethods are
known. Thi hod finds particul ar “2&beneboitetifes callsé Thiatbvicialor STAvRt
woul d ot herwi se have a poor viability in the conditions of the
screening nethod (for exanple, where it is convenient to use isolated

cells, cel N suspen dhesj ve | s, etc.). The cells can be,
for exanpfe, stem cel ogehi t 3 or differentiated cells, as
descri bet cel llul ar resgjponse ¢an be any response desired.

W ng_gkssays i nclude, but are not
,or
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60Q0, 4000, 2000 daltons), lipids, sugars, polypeptides, antibodies,
nucl eic acids (e.g., oligonucleotides, DNA, RNA ribozynes, short

i nhi bi t or ywBMK{s5RNA), micro RNA 5(mi RNA), etc.). [0139I/US20098Re54
enbodi ments, the assays are designed to screen |arge conbinatori al
l'ibraries by automating the @assay steps and providing conpounds from
nare typically run in parallel

conprise 10 ne e-s{fucture based on one or
nore prom (fO1 nat CiH?I | i braries can be
conpletely synthetic or can include sone or al " menbers that arc

derived fromnaturally occurri ng sour ces for

|
bact eri all1#Ungin Stlﬁlog}?f gmbedygigni %?RﬂnRPé‘P‘a C u?% Larg thossaw, Brﬁgg‘g@f Pog)
or Angui %Jcﬁaa(lﬁf"lh):t)er(ﬁ?aoﬂ%ﬂ HST, Bleﬁhrte% dﬂﬁ%pﬁoﬁaﬁygubshtuted with 1-5 R®

Strongyl 6centrotus (Sea urchin) Seé al so, Bol di
Conbi nat groupst rigy Btihksgeracycboabiyl Nahﬁmraaryl?p@di@@tw@&s'édb#}hmdawﬂéé -5 Boos,

CRC R 016 d
met hostrjgsiml\% §68LF£® ﬁ?ﬁéﬁgﬁgob ina O1E|%§ H%‘Qﬁ&%r"??éb‘{ iﬁ Qiu(%trargfy
cont ai ni ]m’garml Rzmr@mdmmﬁ@mychﬁfdmgereﬂm@dlkytlh@lrlabetmtoaﬂxybﬁhpoynimbd;kyl Cas

otentia r ligand co
((:Eem cal heI ‘?rB‘Pyéh @@P 5"& °f|hF%59ﬁH’1ﬁ léﬂféﬁPﬂ]é‘ﬁmg‘P rdeE g@)&% one or
nore assaysR® as(@gScNHee(OR'E NR”L@(O)ZIQRFd@I@O}NH“’RﬁOMIPS(U)ﬂ3’ -OR",
menbers (particylar chem cal species or subclasses) that display

desi red SHARN® e Fu-saleyldenp heterpalkylneydestiaddistreoyrgalkylyamtiof pefgroas,
Servgy asyﬁ&&ﬁ% wneégﬁr £639 tsgnwe&eﬂ%wow nfo@alem% BbY f Qﬁed‘t%@éjthélsto

pot ent i or act.ual er apeuti cs. A combi naforial “ghem c
library fosma cyoloblegh h@jﬁocﬁdqaﬂwérds:é @ﬁ@tﬁr@éﬂ w6 oBnde, ReRer & eB— g5,

either c gal, issynt.es or i ni
nurber of ZhcrSmitar Bt Rarrcrat Sl e ARUE Crt AR Rl
a linear cy@tﬁiﬂdyl]&bmfdc&éloﬂhﬁmrgb.br hateroanyly Iaunlhyasatlaerpmbthepmsduhel [ br ar y
is fornmed nin of chem cal. buil di ng bl ocks (amno

aci ds) i?P“g{Pé‘P&T%lJ “gﬁﬁafsva e?‘é‘ﬁniﬁlﬁlz‘?)’éﬂnconpound length (i.e., the
nunber of amino acids in a gol ypeptide conpound). M I Ilions of

chem T al [083Hpoliriker eatodimestsrihh sempand that gipgiote crllpundyaberdietor i al
m xi ng of .c ‘P%}eﬁﬁi‘“"glﬁ% i &nﬁlaocksl 30[ 0162] Preparation and
[ em ca

screening o nat or I al libraries is well known to those
of skill in the art. See, for exanple, U 'S. Patent Nos. 5, 663, 046;
5,958, 792; 6, 185,506; 6,541, 211, 721, 66%; t iexgi scl osures of which
are hereby incorporated herei ferendge. WO

2010/ 065721PCT/ US2009/ @86554—sucid cofrbi nat|pri al hem' caI I i brari es
include, but are not limted t\Y i .g., US
Pat. No. 5,010,175; Furka, Int. 37 PeptN Prot .NRes. 7 487 493 (lgzﬂd);
Houghton, et al., Nature 354: 84-88 (19§b and Conbi natorial Pepti )
Li brary Protocols, Cabilly 97, Humana. Press, her .

cheni st rngZorpgla ( 8&%@%&%@1@%@@5@%@3@}@@3 iyl o SPSivEd SEumgeb be

used. Sugh.ghenistis lE®)NAChrdeo) Ryl _are not limted to: peptoids
(e.g., PCT Pu Ilcatl on"No. WD 9f/ 19735), encoded peptides (e.qg., PCT

bii . .
oLy AN §RRR of ANIRTLE AU SRR P Ty el g 0"
di verso nﬁﬂastltﬁta:d Itnr assubstitatod oydie]kybhenzotited epinvestiand Idtqpegytiodisl, ( Hobbs
et al.

IR b Th W TR DT

nonpept i glalordepti dom netics with glucose scaffolding (H rschmann
etal ., J. Amer Chem Soc. 114:9217-9218 (1992)), anal ogous organic

synthesegy9f; SE®! . RO RO HALpdrd bR thyfode G Bstitbte®br unsubbtindBdiky Chent .

25  substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
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25e. 9., benzodi azepi nes, Baum C&EN, January 18, page 33 (1993) and
U.S. Pat. No. 5,288,514; isoprenoids, US. Pat. No. 5,569,588,

t hi azol i di WY 4HA! net at hi azanones, U.S. Pat. No. 5, 54 Tg82009/066554
pyrrolidines, US. Pat. Nos. 5,525,735 and 5,519, 134; norpholino
COMPOUNCgyg, iRyt toafkyP Qbsittfod AMsifBRulch KB subGRuidd btituted
Combi nat orslual1 L?c@%;errg/&%ggl Sﬁ ar?g Eevacﬁ_luagi%bon:u ePr f))rlfcsiugﬁqes, 0 ntsgva:t;rléle
Tool s, aheterggpl, brjatned tegethar Orfogn Dsghsbineadyor uGhibstipted hetd8®@cpdloglkdas . |
2001, Marcel kker:. Mol.ecul ar Djversity and Conbinatorial Chem stry:
Li brari esélgﬁﬁat%gﬁlémﬂ)%lcé dgl% t?mﬂ%ai ken and Janda, eds., 1996, Oxford
Univ Pr.; and Conbinatorial Liprary NMethods and Protocols, English,
ed., 200812304 phaited oyyysy '@}f@fbggm@éﬁfﬁwséewseb%@ﬁad hesargatkyl,

Devi aes .06tithide opﬁlggll?sgiﬁftéd)@cmélk‘}ﬂ @@%glﬁﬁ&fdréi}lhsdﬂs@ﬁl%ﬂih@t%r&&&_oa]kyl

commercially avail (see, Advanced Chem Tech, Louisviile

. 9.,
KY., Synphgtyted painshbstitweshayia subsituted mp phsubstitBied bgtstoerys, or fuaddpgatharyo
CA., MIiinpar : r { e I . pki nt on,

vy 5[ oE PR R AR B sl el BRG AR T 0

conveni enttdrycycmbiayed out in nmultiwell plates (e.g., 96-well,

384-well, etc.) wherein each agent to be screened is individually
tested ip126)Si RBter WRbbdimkhts STTE 2 85D ADTEOIBNH- 60 -R0), MM -ER ¥NRN dHGte],
agents are tested in a si ngle reaction mxture. C Alternative targets

for bt asubstigted pransubstigsts bptoniss pr wsubbiseed brderoslkylgabsiitntedgr t he

exanpl e L . _ ) r of ver al
qone. pr ey Etied EICLINE BHRN R Sun BANRA ARAKKALTIEL bl 5P
i nvent i amsabstitutdd aylhassubsitated or wrisebstigebvatergaryhatd Riak [Dsanciahf’ ateso be

stabiliz by .mani pul at.i th ene, products ex ined bel.ow. 20
B murrnY 135 Bt kBB RERRPLIEH BT, 35 B PRAS BT R . v
expr essi g R akeas dethed abowenhehdes whten se$(0)sNHy Ri4k hydibga,. 1h k8l other

present invention provides for hods stabilizin nd/ or

i ncriasi FPIURIEs L b5 tond re@uﬁf@f‘?ﬁ%ﬁ% Rggwlf’?a{er%éﬁ%f%vgggww i zi ng
the cell froma change of conditions that would ot herw se be

det ri men0&27lt olnpribiembeqimghtss tieg 10 éd qubstptadhpt inshbgitedpigher i n can

i nclude, for exanple, contacting the cells with a conpound that

i ncr eas e9128{ priasshod ambddiReits,ed fresubstinoed bnursolsetuealyalloyl ot adistituted or

E- cadherin from proteol yti.s cl eav . . [,0167] .1n s iments, .the
i nvent i qusbl;sg&t@g%’c@)gj&yw h83¥ SP‘ﬂgﬁT"f rqrHal@%t;ﬁe@ﬁfﬁ?%ﬁﬁl@rg@@sﬂ&t%ct
not | i m dredsdtBiituttd FBb 7GheniBRinsiecyeIsRIkY D R nial @%b 66 kiil)itutdd o uBQIbERLRE T
having a surface coated with a protein conprising at |east an

ect orefnCotlkd-of sehiseitad orgpubsiifier y to parcarbered carlselkey Tespponent such
as a f usiOn QRS R™ is LRGHERNted LRI aliZ! Biurs tig.g(%d: Z«gtogﬁﬂ%nbered cycloallkafl.

25mai ntaining or increasing viability of the or nai‘ntal ning

cel lul ar r 11ng).. ctad in i,s the pt. of nbr ane .
oot oi n OREEOBTNAEY At EREAETHT eyt Ra ca Se R BB Betede
a cel l') . cycnakeheutved oraniubstitert beermidsalkylgsubh@upa bt urshbaitpedirgl, or
t hat initi)ate ontact Wt surfr%e whi ch | eagds to signa

. | 23 . .
t r ansductPHHuted prunsEbsyitsrahsteragy - Alcamtively. Rs iyldeogepatndiRy | isgubstituted o

et als, %%&%ﬁtu%@&ﬁ@iﬁ?&ﬁ&’&@u&ﬁﬁ%@ar%n @Wﬁarﬂmgﬂeﬂﬁﬂéﬁmgé’tﬁerj 6§k

30t he ectodomain of E-cadherin is fused to a dinerizing polypeptide

sequences subpiEnishpr wisibskitried haseroeycisiiiyi, o8 substivtadr gnsubpttuted hetdwanil nR A
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(1 nc] udi ngQ but not limted to human or nouse enbryonic stemcells,
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5 fromeach other and cultured in a container having a surface coated
with a protein conprising at | east an ectodomai n of E-cadherin,

opt i onal | yWOi2ekE@5120 anot her conponent such as a fusi onPEIBE289%66554
thereby stabilizing the cells in inproving the survival rate of the
cells conpared to4 he survival rate of simlarly treated cells
cultured in a_contiai ner | acki ng the_pol ypeptide coating. 102.Protein
Ki nase C [016@ S : W, i nvey yi des for stabilizing
cells by contacﬂi s witlh a protein Kinase C activator. As
expl ai ned herein, treatnent||of dijssociajed hERCs wi th a protein

LA~h e~of~a rgel matrix
resulted in significant i mprbved cél | i nd col ony
formation, thereby inproving cell viability. Accofdingly, 15the

i nvention provides for inproving cell viabi culturing cells in
the presence of a protein kinase C activafg her ely” i nprovi ng cel
viability, growth, and/or adhesion. In so nmbodi nents, a proteiﬁvj
kinase C activator is contacted to a popul ations of stemcells, )

progenitor_cel]ls or differentjated cells . .in an ampunt suyffigcient to
i nprove BiarmyledBY X My A HEFEGT &Py 4 8 CHHEE B yE%eﬁf)P%\‘aiﬁmd

stem cel Ligvk 'ﬂ?t'hle'@i@ﬁrﬁi_iéi{ SRd Edthponh® B ES s al_?ﬁ'q??q{?p,%zz%ﬂ@ rg}epel I's,
or,. as Qiher e dgscrlbeqshereln

i nd d st || PS |
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3.Integrin 131 25/ 0169]  The present inventjon also provides for

stabi I i szﬁaﬁwi*%voa%maﬂybibﬁaiﬁﬁ%d Grairs{ife Al ‘?‘%P%Wqﬁé 931

act i vat ofinsub\gin@¥Phéroadl], ReeRiny istahemtsee fomod todi. ssoci at ed hESCs with
an integrinl31 activator, where the cells are grown on lamn resulted
in signi gﬁlgﬂnt Ry Riproved gl k31 aghast i’ qite reolpanyg f gramtien, thereby
i mproving cell viability.” Accordingly, t’he’i nvention provides for

i mpr B¥i ngdemsntently diyiltogeny sulstipidd erninppsdwicd $lkiyh substityieceeramebstifutedn

30i ntegrj i Y. 4.1 i . hahi | owt h
and! or - aiedithy bRk ol MR IR R A BRI Bt O
cont act eshbktituted poprduddticaed aigf, o testimedlos pnpbsagend hereroatdD

2010/ 065721PCT/ US2009/ 066554 cells or differentiated cells in an

anount spfi2ici BFtant @2 GPREAI RET, knayiba Riihddity fRAOH QibstiuieH ioY ahsuBamhted
adhesi on. Eﬁﬁgﬁlary stemcells include pluripotent stemcells,

enbr yoni eyekraden. cubgtisuted eraumewhstisiedhetsaraysioplkPssubsiifuiey! op pngudstyuted pug.o8
descigbeﬂmgﬁﬁﬁggruggﬁgmﬂéﬁMdé%a'ptegrin131 activators include, but
imted to, in13

are not an integrinl3l activating antibody such as, e.g.

5TS2/ 16 cially.available.fr a0d, ... Thermp Scientj fic,

Rockf i el E}ﬁ?ﬁTF I Sofe,girsRiianti ks 1Ok KoTs Iidragin Y uRtoSale Siigpalioph o
present RMfveRtd@Leydgaes: dubstielddsCi i @ atiykt ure (e.g., a cell
culture) with one or nore conpound as described herein (e.g., a
conmpound @faf Otk dndouRd il biso hiRChURirAgIbUt not linmited to Tzv and
Pt - or a protein kinase activator or an integrin pl 10activator).
In sone enbodi nents, the conpound is in the mxture at a
concentration sufficie to maintain viability or cell Zﬂ

progranmmng in res@ﬁpggét() 3 ange of ar env or
condition (e.g., tha@Lg%). or eRanpl & in sone enbpdi ment|s, the
conpounds are in a c ntir at i on||of atlleast 0.1 n_ .g./]}] at |east
1, 10, 100, 1000, 10000, \\}00019 ngyLth. and
100000 nM e.g., between 1 mMMand 1IQ000 NNI, e. 15bgt ween 10 nM
and 10000 nM e.g., between 1-10 RM! In sone e i t he

m xtures are in a synthetic vessel (e.g., a test(tube, JPetri dish,

(V).
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[0171] Cells can be cultured according to any nmethod known in the
art. Cells can be cultured in suspension or as adherent cells as
appropri at WO 2811 | n sone enbodi nents, the cells (e. FCT/G12EY06ERT )
are cultured in contact with feeder cells. Exenplary feeder cells

i ncl ude, I 20 |28 fal : :

S0ebr y oS TR SBTact (REE) *Se i Radn tay AT Fn o ESTRRLV), o
feeder  cemhicemhodivkamtsnR ™ inunsubstimted C) W RekE!. 065 1Ry RCTORS2 00Ybis dpés5Mm

0173] | . i h I ' h b f
Focder PRSP Sy s S Bl SR AR Bl IR 352 Sol i

cul tur e wistbstieRed €; 9.5 cgcloalkyiuride piabet)me: g 1. via a nol ecul ar

tether. Exenplary nolecular tethers include, but are not limted to,
matrigel (0199 EiflBHS! drbRImIMR thé YortfeleM nadifRRal09s, |aminin,
fibronectin, or collagen. Those of skill in 5the art however w |
recogni ze that this is a non-limting list and that other nolecules
can be used tg attlach cells to a sqldd surface. MethodgZor initial
attachment off theSter et g own in the art.
VI . Formul ati ong dl Met hodp of Admi nisfratio For mul ati ons
(e.g., conprising a ponmpound of flhe presgent i , i ncluding but
10not limted to suit= i { i nchyde aqueous and

non- aqueous sol uti ons, soton¢t steM |l e sof utions| which can contain
antioxi dants, buffers, bacteriostats, and polutes|that render the
formul ation isotonic, and aqueous and non- as ¥S sterile suspensions
that can include suspending agents, solubiliz&rs, thickening agent$S/
stabilizers, and pre%er%atives. In the practice of this invention,
conposi tlindissmulatVbheRadRi ninsiteare ds ddfioed eboyapt te defiitions of ramaile Y1V) or
15topicaﬁ*xmmhgﬁjavenously, intraperitoneally, or intrathecally. The
formul ati ons of Conpounds can be presented in unit-dose or nulti-dose

scal ed containers, such as ampoules and vials. Splutions and
suspensi@ﬁ@ﬁca Eﬁgmﬁﬁgg§%gﬂmﬁﬂ:%?@?%nggmﬂgﬁggpgﬁ'granules, and
tablets of the kind previously described. The nodul ators can al so be
admi ni stered as ffart of a prepared food or_drug,,,20[ 0175] The dose

adm ni st er 3T ER i e present invention,
shoul d bgqgﬁ;?ﬁhie ¢ i gsponse in the subject
over time.¥ The optilgs ¢ Yoy

variety of factors i I

ent will depend on a
3 ‘ if the specific nodul ator
enpl oyed, the age, body wei'ght, physi activity, and diet of the
patignt, on a possible conbination w er drugs, and on the
severity of the disease or condition in 25question. The size of the

dose also will be determ ned by the existence, nature, and extent of
any adverse §ide-effects that_acconpany Lke adgi,ni stration of a
particul ar_.e§ Qr Vegyor = subject. [0176] In
determ ni g ive b i ngredient to be

ating plasma | evel s of
0 “C Rt-toxicity, and the
production of antr- conﬂound r aggnt ant| bodies. In general, the
dose equi val ent of a conmpound or ag isjfromabout 1 ng/kg to 10
ng/ kg for a typical subject. WD 20 T 721PCT/p82009/066554
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VI1. Exanples [0177] The follow ng exanples are offered to
illustrate, but not tolimt the clainmed invention. Exanple 1:
5[0178] Towpreprogwésszthem cal | y- defi ned nedi um condi t i onsPGAE209868564

t he nol ecul ar mechani sm of hESC death after single cell dissociation,
we perfornmed a hipgh throughput phenotypic screen of 50,000 synthetic
conpounds to _j deftif . ot e hESC survi val
after tr n T b Ses two chem cal cl asses

were idemti/fiel Pha the cell survival after

al kal i ne phosphatasé\' . Furfther chem cal optim zations
and activity analysis resulted in the disgovery of two | ead

nol ecul es, a 2, 4-disubstituted thiazoMeAhamed agoihkiimzomlied ByTztegrin

and a 2,4-disubstituted pyrimdine (named as Pyrintegin/Ptn) (Fig. 1

1 $f . . . . .
a), for 9uFfhdr functional and nmechanistic characterizations. Table
1. Activity Data Conmpound Activity (1% ALP positive col ony

formation by hESCs)l FINN=1 / N1 S--- P 244,1 HN a N
/\N/ﬁ\©\ N Xy
" )I\
N N/ N
H

PO

.
o)

\
h=0

=
Q=

[0137] In other embodiments, the compounds of formula I¥I are those where Ring D 1s aryl
or heteroaryl, each optionally substituted with 1-5 R groups; L? is ~-C(O)NH- or -S(0),NH-;
R¥ 15 Ci10 alkyl, Cy.19 heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl, each
optionally substituted with 1-5 R groups; R*! is NR¥R® or -OR™; R** and R* are

10  independently hydrogen, Ci.1q alkyl, Cy.1o heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, or are joined together to form a heterocycloalkyl or heteroaryl, each optionally
substituted with 1-5 R groups; R** is C1_jg alkyl, C)_1o heteroalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, each optionally substituted with 1-5 R groups; and each R
group is independently selected from the group consisting of C.19 alkyl, Ci.10 heteroalkyl,

15 -OR',=0,=NR',=N-OR', -NR'R", -SR', -halogen, -SiR'R"R", -OC(O)R’, -C(O)R', -CO2R,
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-CONR'R", -OC(O)NR'R", -NR"C(O)R', -NR"-C(O)NR"R"™, -NR"C(O).R’,
-NR-C(NR'R"R™)=NR"", -NR-C(NR'R")=NR", -S(O)R', -S(0);R/, -S(0);NR'R", -NRSO,R’,
-CN, —-NO,, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein each R, R", R™ and
R"" is independently selected from the group consisting of hydrogen, C,.jo alkyl, C;.10
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and arylalkyl groups.

[0138] In some embodiments, each substituted group described above in the compounds of
Formulae (I)-(VT) is substituted with at least one substituent group. More specifically, in
some embodiments, each substituted alkyl, substituted heteroalkyl, substituted cycloalkyl,
substituted heterocycloalkyl, substituted aryl, substituted heteroaryl, substituted alkylene,
and/or substituted heteroalkylene described above in the compounds of Formulae {I)-(V1) are
substituted with at least one substituent group. In other embodiments, at least one or all of
these groups are substituted with at least one size-limited substituent group. Alternatively, at

least one or all of these groups are substituted with at least one lower substituent group.

[0139] In other embodiments of the compounds of Formulae (I)-(VI), each substituted or
unsubstituted alkyl is a substituted or unsubstituted C;-Caq alkyl, cach substituted or
unsubstituted heteroalkyl is a substituted or unsubstituted 2 to 20 membered heteroalkyl, cach
substituted or unsubstituted cycloalkyl 1s a substituted or unsubstituted Ci-Cs cycloalkyl, each
substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 3 to 8
membered heterocycloalkyl, each substituted or unsubstituted alkylene is a substituted or
unsubstituted C,-Cyp alkylene, and/or each substituted or unsubstituted heteroalkylene is a
substituted or unsubstituted 2 to 20 membered heteroalkylene.

[0140] In some embodiments, each substituted or unsubstituted alkyl is a substituted or
unsubstituted C,-Cs alkyl, each substituted or unsubstituted heteroalkyl is a substituted or
unsubstituted 2 to 8 membered heteroalkyl, each substituted or unsubstituted cycloalkyl is a
substituted or unsubstituted Cs-C; cycloalkyl, each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituted 5 to 7 membered heterocycloalkyl, and/or
each substituted or unsubstituted alkyiene is a substituted or unsubstituted C;-Cs alkylene,
and/or each substituted or unsubstituted heteroalkylene is a substituted or unsubstituted 2 to 8

membered heteroalkylene.

[0141] In some other embodiments, the compounds of formula (I) - (VI) can be substituted
with C).¢ alkyl, Cy.jp heteroalkyl, -OR', =0, =NR’, =N-OR', -NR'R", -SR’, -halogen,
-SiR'R"R"™, -OC(O)R', -C(O)R', -CO,R’, -CONR'R", -OC(O)NR'R", -NR"C(O)R’,
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-NR'-C(O)NR"R", -NR"C(0);R', -NR-C(NR'R"R")=NR"", -NR-C(NRR")=NR", -S(O)R/,
-S(0):R!, -S(O)NR'R", -NRSO;R', -CN, —NO,, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl, wherein each R', R", R" and R"" hydrogen, Ci.19 alkyl, C,.10 heteroalkyl,
cycloalkyl, heterocycloalkyl, aryl, or arylalkyl groups.

I11, Methods of use

[0142] The compounds of the present invention are useful for a wide variety of purposes.
For example, the compounds promote survival in situations (e.g., for isolated cells) where the
cells would otherwise go through apoptosis or otherwise die. In some embodiments, the cells
are stabilized for at least a particular period of time, e.g., 10 minutes, 30 minutes, or 1, 2, 4, 6,
8, 10, 24, 48, or 96 hours. Further, the compounds are useful in maintaining the current state
of differentiation of cells in conditions where the cells wéuld otherwise differentiate or
otherwise change their programming. These effects lead to a large number of uses for the

compounds either in vitro or in vivo.

A. In vivo uses

[0143] The compounds of the invention are useful for reducing tissue damage and thus can
be administered to treat, ameliorate, or prevent tissue damage. In some embodiments, a
compound of the invention is administered to an individual having, or at risk of having tissue
damage to an internal organ. Internal organs include, but are not limited to, brain, pancreas,
liver, intestine, lung, kidney, or heart, wounding, e.g., by burn or cut. For example, in some
embodiments, the compounds of the invention are effective in reducing infarction size in
reperfusion following ischemia. Thus, a compound of the invention can be administered to
individuals at risk of having, having, or who have had, a stroke. Similarly, a compound of
the invention can be administered to individuals at risk of having, having, or who have had, a

heart attack or cardiac damage.

[0144] The inventors have found that the compounds of the invention can prevent cell
death, for example in epithelial cells. For example, the inventors dispersed primary human
pancreatic islets/beta cells plated as single cells onto a tissue culture plate that was coated
with matrigel or laminin. In regular cell culture media for beta cells without Tzv resulted in
substantial cell death. However, when Tzv was added to the media (1-2 mM), cell death was
inhibited. The same effect was observed for other epithelial primary cells, such as neural

cells. Accordingly, in some embodiments, a compound of the present invention is
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administered to an individual in need of pancreatic beta and/or islet cells, wherein
administration of the compound results in an increase in the number of beta or islet cells in

the individual.

[0145] Further, the compounds of the invention (e.g., those of Formulae [ or 111) are

5 effective in increasing blood flow and inhibiting inflammatory responses. For example,
compounds of Formula I enhance adhesion and migration of monocytes across monolayers of
endothelial cells and can thus relieve inflammatory responses (data not shown). Thus, in
some embodiments, a compound of the invention is administered to an individual (e.g.,
having cerebral ischemia) in need of increased blood flow and/or decreased inflammation.

10 Those in need of reduced inflarmmation include individuals with inflammatory disease or with
a disease mediated by an inflammatory condition. Exemplary inflammatory diseases include,
but arc not limited to, chronic obstructive pulmonary discasc, ostcoarthritis, tendinitis or
bursitis, gouty arthritis, polymyalgia rheumatica, fibromyalgia, pelvic inflammatory disease

and arthritis, including rheumatoid arthritis

15 [0146] In some embodiments, the compounds of the present invention are used to treat or
ameliorate cancer. In some cases, a compound of the present invention is administered to
treat cancer, ¢.g., carcinomas, gliomas, mesotheliomas, melanomas, lymphomas, leukemias,
adenocarcinomas, breast cancer, ovarian cancer, cervical cancer, glioblastoma, leukemia,
lymphoma, prostate cancer, and Burkitt's lymphoma, head and neck cancer, colon cancer,

20  colorectal cancer, non-small cell lung cancer, small cell lung cancer, cancer of the esophagus,
stomach cancer, pancreatic cancer, hepatobiliary cancer, cancer of the gallbladder, cancer of
the small intestine, rectal cancer, kidney cancer, bladder cancer, prostate cancer, penile
cancer, urethral cancer, testicular cancer, cervical cancer, vaginal cancer, uterine cancer,
ovarian cancer, thyroid cancer, parathyroid cancer, adrenal cancer, pancreatic endocrine

25  cancer, carcinoid cancer, bone cancer, skin cancer, retinoblastomas, Hodgkin's lymphoma,
non-Hodgkin's lymphoma (see, CANCER:PRINCIPLES AND PRACTICE (DeVita, V.T. et al. eds

1997) for additional cancers).

[0147] Cancer cell metastasis is typically a process involving epithelial to mesenchymal

transition/EMT (ec.g. from epithelial-type cells to fibroblast-type cells). The inventors have
30  found that the compounds of the invention (i.e., Tvz and Ptn) can induce MET (the reverse of

EMT) and inhibit EMT, indicating that compounds are effective at reducing or preventing

canccer metastasis. Accordingly, in some embodiments, a compound of the present invention
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is administered to an individual having or at risk of having cancer metastasis. For example,
the inventors have found that compounds of formula I and J11 inhibit metastasis of epithelial

cancers including but not limited to breast cancer and hepatocellular carcinoma.

[0148] In some embodiments, a compound of the present invention is administered to an

individual having, or at risk of having, hypertension and/or atherosclerosis.

[0149] Compounds of formula I and III (i.e., Tvz and Ptn) are effective at promoting axonal
regeneration and functional recovery in injured central nervous system. For example, the
inventors have found that Tvz can promote neurite outgrowth from primary neuronal cells
from mice. Tzv (3 M) was tested on mouse P1 cortical explants, with axon outgrowth as an
outcome read-out. Tzv was added to the medium 20 minutes after plating, with DMSO as a
control. The explants were observed for 4 days in culture. Tzv showed a dramatic effect in
promoting axon outgrowth, which was notable from 1div. Accordingly, in some
embodiments, a compound of the present invention is administered to an individual having a
central nervous system injury or who is in need or would otherwise benefit from axonal

regeneration.

[0150] In some embodiments, a compound of the present invention is administered to an
individual having diabetes, insulin resistance, or otherwise in need to promotion of beta cell

survival, or at risk of having loss of beta cell function.

[0151] The compounds of the invention also find use in ameliorating negative symptoms
of, or otherwise improving, organ, cell, or tissue transplantation. As explained herein, the
compounds of the invention are effective in stabilizing and maintaining contextual
programming of cells. Thus, in some embodiments, a compound of the invention is
administered during and after transplantation of cells, tissue or an organ to an individual.
Examples of transplantation include, but are not limited to, transplantation of bone marrow,
umbilical cord blood, purified hematopoictic stem/progenitor cells, cardiac cells, neural cells,

pancreatic beta cells, and liver cells.

B. In vitro uses

{0152] The compounds of the present invention are effective at stabilizing cells exposed to
a wide variety of conditions. Many animal cells, when isolated (in suspension or
alternatively, when adherent) lose viability, go through apoptosis, and/or change

programming (for example, stem cells when isolated, will often die or differentiate). The
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compounds of the present invention, when mixed with such cells, are effective in preventing
such cellular responses to environmental changes. In some embodiments, cells are isolated
from an animal and contacted with a compound of the invention in a sufficient amount to
prevent loss of cell viability and/or changes in cellular programming. In some embodiments,
such isolated cells are useful for diagnostics as the cells isolated retain phenotypes that would
otherwise be lost due to the cell's response to the isolation process and isolation itself.
Exemplary retained phenotypes can include, for example, gene expression patterns, cell

responsiveness to a stimulus, ligand, or drug, cell viability.

[0153] Stability of a cell population can be monitored, for example, by monitoring
expression of gene products. For example, certain gene products are tissue or cell
type-specific and can be monitored before and after a change in condition or environment (for
cxample, changing of cell media, thawing of cell, isolation of ccll from other cells, ctc.) to
determine whether the change affects cellular programming. In some embodiments, cells
about to be submitted to a change of condition or environment, or relatively soon after (e.g.,
within 1 minute, 5 minutes, one hour, etc., depending on circumstances) the change, are
contacted with a compound of the invention in a sufficient amount such that one or more
cellular expression markers remain substantially the same. “Substantially the same” will
depend upon context and will be understood in the art. In some embodiments, "substantially
the same" means that expression of a gene product associated with a specific cell type does
not change more than about 10%, 20% or 30% following a particular treatment to the cell

(e.g., compared to expression prior to the treatment).

[0154] In some embodiments, the invention provides methods of promoting survival and
anti-differentiation in stem cells ex-vivo. For example, the inventors have found that
compounds of Formulae I or I (i.e., Tzv and Ptn) are effective in promoting survival and
anti-differentiation in human embryonic stem cell, mouse embryonic stem cell, multiple
neural stem cells, skin stem cells, mesenchymal stem cells, hematopoietic stem cells, stromal
stem cells and epithelial stem cells by contacting the cells with a compound of Formula I or

III immediately after the isolation of the cells

[0155] Accordingly, the present invention provides populations of cells and/or tissue in
contact with a sufficient amount of a compound of the invention (e.g., a compound of
Formula I or IT)) to stabilize the cells, e.g., to prevent or reduce cellular responses to changes

in conditions (c.g., isolation from a tissuc, thawing of the cells, cte.). In some cmbodiments,
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for example, the cells or tissues in contact with a compound of the invention are in a frozen
or a liquid states. In some embodiments, the cells/tissues are thawed from a frozen state
while in contact with a sufficient amount of a compound of the invention to prevent or reduce

cellular damage or differentiation.

[0156] In some embodiments, a compound of the invention is contacted to a population of
stem cells, progenitor cells or differentiated cells. Exemplary stem cells include pluripotent
stem cells, embryonic stem cells, induced stem cells (iPS cells). Exemplary stem cells also
include human embryonic stem cells, mouse embryonic stem cells, multiple neural stem cells,
skin stem cells, mesenchymal stem cells, hematopoietic stem cells, stromal stem cells, and
epithelial stem cells. Any type of progenitor cells can be used, including but not limited to,
endoderm progenitor cells, mesoderm progenitor cells (e.g., muscle progenitor cells, bone
progenitor cells, blood progenitor cells), and ectoderm progenitor cells (e.g., epidermal tissue
progenitor cells and neural progenitor cells). There are a wide variety of differentiated cells
known. Differentiated cells include, but are not limited to, fibroblasts, cardiac cells, neural
cells, pancreatic beta cells, liver cells, epithelial cells, and intestinal cells. The cells described
herein can be human cells or non-human cells. In some embodiments, the cells are human
cells. In some embodiments, the cells are mouse, dog, cow, pig, rat or non-human primate

cells.

[0157] The ability to maintain cell viability and cellular programming allow for improved
methods of drug sereening and diagnostics. For example, in some embodiments, a cell is
screened for a response in the presence of at least one compound of the invention (¢.g., a
compound of formula I or I1I), thereby maintaining viability of the cell, and further contacted
with at least one of a plurality of agents {e.g., a chemical library) and then monitored for a
response. A wide range of screening methods are known. This method finds particular
benefit for use with cells that would otherwise have a poor viability in the conditions of the
screening method {for example, where it is convenient to use isolated cells, cells in
suspension, adhesive cells, etc.). The cells can be, for example, stem cells, progenitor cells or
differentiated cells, as described herein. The cellular response can be any response desired.
Some responses in cell-based screening assays include, but are not limited to, expression of a
gene (e.g., based on expression of a reporter gene or quantified by PCR or other detection

technology), cell viability or loss thereof, induction of apoptosis, etc.
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[0158] Agents used in the screening methods can be, for example, small organic
compounds (e.g., molecular weight less than 10,000 daltons, for example, less than 8000,
6000, 4000, 2000 daltons), lipids, sugars, polypeptides, antibodies, nucleic acids (e.g.,
oligonucleotides, DNA, RNA, ribozymes, short inhibitory RNA (siRNA), micro RNA
{miRNA), etc.).

[0159] In some embodiments, the assays are designed to screen large combinatorial
libraries by automating the assay steps and providing compounds from any convenient source
to assays, which are typically run in parallel (e.g., in microtiter formats or in microwell plates
in robotic assays). The combinatorial libraries can be completely random, or comprise
members that contain a core structure based on one or more promising lead compounds. The
combinatorial libraries can be completely synthetic or can include some or all members that
arc derived from naturally occurring sources, including, for cxample, bacteria, fungi, plants,
insects and vertebrate (e.g., Xenopus (frog) or Anguiila (eel)) and non-vertebrate animals
(e.g., Strongvlocentrotus (sea urchin) or mollusks). See also, Boldi, Combinatorial Synthesis

of Natural Product Based Libraries, 2006, CRC Press.

[0160] In one embodiment, high throughput screening methods involve providing a
combinatorial chemical or peptide library containing a large number of potential therapeutic
compounds (potential modulator or ligand compounds). Such “combinatorial chemical
libraries” or “ligand libraries™ are then screened in one or more assays, as described herein, to
identify those library members (particular chemical species or subclasses) that display a
desired characteristic activity. The compounds thus identified can serve as conventional

“lead compounds” or can themselves be used as potential or actual therapeutics.

[0161] A combinatorial chemical library is a collection of diverse chemical compounds
generated by either chemical synthesis or biclogical synthesis, by combining a number of
chemical “building blocks™ such as reagents. For example, a linear combinatorial chemical
library such as a polypeptide library is formed by combining a set of chemical building
blocks (amino acids) in every possible way for a given compound length (i.e., the number of
amino acids in a polypeptide compound). Millions of chemical compounds can be

synthesized through such combinatorial mixing of chemical building blocks.

[0162] Preparation and screening of combinatorial chemical libraries 1s well known to
those of skill in the art. See, for example, U.S. Patent Nos. 5,663,046; 5,958,792; 6,185,506;
6,541,211; 6,721,665, the disclosures of which are hereby incorporated herein by reference.

37



Activity (% ALP positive colony formation by [TESCOL 9 NH 8 1 1TN N
H40 O 3 3 1 V.---"NG6NHO 40" ,,, . 40H 3.3 ..."..." NHO
) 3.

Op -. --..WHH2010/065721 . . . . . . .. 4A NNN 8H 0 OH 1 PCT/US2009/066554

Such combinatorial chemical libraries include, but are not limited to, peptide libraries (see,
e.g., US. Pat. No. 5,010,175; Furka, Int. J. Pept. Prot. Res. 37:487-493 (1991); Houghton,
et al., Nature 354:84-88 (1991); and Combinatorial Peptide Library Protocols, Cabilly, ed.,
1997, Humana Press. Other chemistries for generating chemical diversity libraries can also
5 beused. Such chemistries include, but are not limited to: peptoids (e.g., PCT Publication No.
WO 91/19735), encoded peptides (e.g., PCT Publication WO 93/20242), random
bio-oligomers (e.g., PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. Pat.
No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs ez
al., Proc. Nat. Acad. Sci. USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et
10 al, J. Amer. Chem. Soc. 114:6568 (1992)), nonpeptidal peptidomimetics with glucose
scaffolding (Hirschmann et al., J. Amer. Chem. Soc. 114:9217-9218 (1992)), analogous
organic syntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2661
(1994); Combinatorial Libraries: Synthesis, Screening and Application Potential, Cortese,
ed., 1995, Walter De Gruyter Inc; and Obrecht and Villalgordo, Sofid-Supported
15 Combinatorial and Parallel Synthesis of Small-Molecular-Weight Compound Libraries,
1998, Elsevier Science Ltd), oligocarbamates (Cho et al., Science 261:1303 (1993)), and/or
peptidyl phosphonates (Campbell ez al., J. Org. Chem. 59:658 (1994)), nucleic acid libraries
(see Ausubel, infra, Sambrook and Russell, infiw and U.S. Patent Nos. 6,955,879, 6,841,347,
6,830,890; 6,828,098; 6,573,098; and 6,399,334), peptide nucleic acid libraries (see, e.g.,
20  U.S.Pat. Nos. 5,539,083; 5,864,010 and 6,756,199), antibody libraries (see, e.g., Vaughn et
al., Nature Biotechnology, 14(3):309-314 (1996) and PCT/US96/10287), carbohydrate
libraries (see, e.g., Liang et al., Science, 274:1520-1522 (1996); U.S. Pat. No. 5,593,853; and
Solid Support Oligosaccharide Synthesis and Combinatorial Carbohydrate Libraries,
Seeberger, ed., 2004, John Wiley & Sons (E-book)), small organic molecule libraries (see,
25  e.g., benzodiazepines, Baum C&EN, January 18, page 33 (1993) and U.S. Pat. No.
5,288,514; isoprenoids, U.S. Pat. No. 5,569,588; thiazolidinones and metathiazanones, U.S.
Pat. No. 5,549,974 pyrrolidines, U.S. Pat. Nos. 5,525,735 and 5,519,134; morpholino
compounds, U.S. Pat. No. 5,506,337, and the like). See also, Combinatorial Library Design
and Evaluation: Principles, Software Tools, and Applications in Drug Discovery, Ghose, et
30 al.,eds., 2001, Marcel Dekker; Molecular Diversity and Combinatorial Chemisiry: Libraries
and Drug Discovery, Chaiken and Janda, eds., 1996, Oxford Univ Pr.; and Combinatorial
Library Methods and Protocols, English, ed., 2002, Humana Press.
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Rati o of ALP positive colonies vs. total initially seeded cells.
[0179] Con%ound Tzv or Ptn enhances the survival of single hESCs nore
t han 20-f oV@ 8H/%8%1 i gel - coated plate after enzymatic HEEHRPRAGH
(Fig. I'b, ¢). hESCs had been serially 5 passaged in Tzv or

Pt n- cont @i g3 NIDENERIfGEthd gfegﬁfaﬁ&?& OB 4D PhbAREGird Qﬁﬂngrgially available
generations. Under such conditions, the cells honbgenously maintained

t he char@es egi.gtdvanasd Ghnol Tegl. LouisklsEsY ., Byraplouys RajsinoWobirnt M. opplied
| uri pot : - Gl ) s
Pel T s e BB R PGl CIRP EAnaiiMiiont B REa (hy Brin i€ ka8 ld NG

consi stiMa@g)of all three primary germlayer tissues (Fig.10. These
results, confirned with several 10 independent hESC |i nes,

col l'ectiogby andomeRMIbBEInRalsYhe §erRdstd AbSA chhBd cROdertI9¥RR14AdS: jpoul d
substantiall'y pronmote |ILESC survival W thout conprom sé to

sel f - r en@live miptgsfp.g., dérellopiferelhictopovhenciy caghgpeno hEseened 8 known
to be diffi . - Vol . . b

cul tur e tely et 8 LREe R K0 ot By A SRR hents e
Thus, wetestbdn & sgledastivatigturd5Tzv or Ptn coul d pronote survival of
di ssoci ated hESCs in suspension. Interestingly, Tzv greatly inproved
survival of hESCs Alrerhaive aehey BRbbANMInS SsiRPefedAs cul tures. In
contrast, Ptn only pronoted survival of hESCs in adherent culture
(e.g.. on rigel-coated plate), but had no effect op syspension

cul tifre I@%. fgasiéscwggdg%ﬁé}@aﬁmﬁe&?&m@él&e KSR dee gt the
di sti nctrofmRFiand Fendpredudiyia ivediiRr F8858e To¥Re EMRRUNGS ofARd IvélfRhAnd
under ECM Matri gel” or ZOSUSEGHSI on conditions, and that Tzv and Pm
f unct i onthigibes kead fr thy dispevsosthatmeheernrilsodestabilizad by mgripelgtingida gercown i n
suspensi gnand, .0t ence of Tzv (Fig.2b), and could WO
20101065I%}glPCTf96%310%\S? 8‘%@54 differentiate into various |ineages
(data not shown). 1Beca!?e ilel.l aggregation is nost often nediated
through cel | -cel | ladhedT®W2eRd E-cadherin is the primary cell-cell
adhesi on nol ecule, as well as highly expressed in hESCs (Eastham

A M1t [al66] ChrcievenResh®ié foudis)that iRddéasihby 28 Pref20)E)-caderid atbadds tlom

ef fect of .a specific E-cadherin bl ocki, ntibo n Sl tigellular
00T ogat € IRBRREL B T ERSTR A Car TR BUrepete P EREnce o
the antiijpediingd d@resgbh oSEUICYdRéaAh iR ELIf, Pl isRBilRing iR G frowPBIRM ke of
aggregates i nduced by Tzv treatnent was severel%hl nhi bi t ed

i ndi cat i 9gditinng thatiwoiddpiheryise badetrimenal 4e wiehilityofdhe ¢all Stabdiang Breadherin
aggr egat g5 ;4 Cc i ¥ - i L : In
S0t £ or i MMCRE e Dibnrlé o il ol Sl Ao AR Bask aresiBi of
dr amdt i cBdchdherie dumedmeetdy psetests Bahdiiedn foucputdplytiTzleatageat nent , and
significantly decreased the nunber of ALP positive colonies (Fig.

2c, d, e) . [0Témsenrsemy E?ﬁo@iﬁ@@l@ﬁﬂlc thdﬂraﬁtiopl%zptoﬁﬂé;ﬁmm&h&ﬁm cﬁlﬂl{jﬂl‘ig\sl&ilm i:cmlsl
suspensi on resumabl y. acting through E-cadheri n- iated cell-ce
adhesi or(.mﬂﬂlts'?@ll]ut DRt it te i AR08 MOUsS MUY HE étﬁlarcgﬁs i COIfAIpG exing a

after trypatdeodicd SAM AlrbRk cofpriksRY Aichdi 3l cOBEIMABH of Beadtdlih, dpﬁaﬁmg
E- cadherin had been cleaved after trypsin dissociation (Fig. 1520.

Thi s obsmkedtd anathgaeorapmsitsuelnes afusinn ptageinghoely st#alizingae cells (e.g.,

¢ | _ N - . . .
ot t & noar bRt e MANGTER RS FRARRRRL IS SRR "an
(2) : 455-atG@omamdsihe. pattof T membrdnceadteid titae kktsndsristolthe symedietir z@de (the
full-length E-cadherin appeared, 1 h after enzyne treatpent and . ..
i S apponBiF TG SFlb TaORECETP G Hrarc R S S 8T SERP et ChRGpiA
i n di ssaghtedithfdhase Walda 18t tdighl fansdMdoNe T8E ectbdbmbay oft E-8afhefh is
cells, E-cadherin exEr ession was significant I)é i ncreased (Fig. 29)

Fur t her rdss@ibefl 8o oot + Yragaeneyls(30) 788089 B0 &t sams ambodimenise at least
E- cagiherh08ctb ntErGBE Wedirin il bdd' 16 3t ATS B M quhle, (i@y 2h) -

allowing for stabilized dimers of the ectodomain. A "dimerizing polypeptide" refers to an
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likely that Tzv exerts its effect through stabilization of E-cadherin
on the cell surface. Finally, endocytosis assay reveal ed that

i nt er nal i 2&(0i2019/06372E- cadherins was significantly bl ocketCTRHE2MRP66554
These results indicate that Tzv regul at es E—cadherl n activities

t hr ough i nhi bi.t;i on of ocyt,0Ssi s 0182
oot 1~ 9 4 gt el R S oS sk SR Hichiife b Sofiliges38! 01521
E ubs gﬂ ueditnelgrs LE%@tﬂplaZﬁﬂﬂnﬁlﬁlsz pEl-y%G;ﬁhl@S inﬂﬁldg \Mt;t hypot lltlﬁﬁedzteﬂart lgGtFc
-Ca erin stabilit t also e ne te It , .
honophi | FREMeAE: Sngert SH‘]‘J%%‘F%%rﬂntsﬂ@e &@g?@meq’fﬁxﬁée%6%;5}%1“#81&%%%%1%%&
E- cadhcrihgmgh bPmbe& M stérh gand gl ciitlsBRi ¢l aPEceiay Rl diRsciasd
af fect hESC survi val . 2010/ 065721PCl YUS2009/ 066554 To t est this
hy potthesirem cesh athearadictusedsis agontaingr bﬁvmra urfEceendied iy iHL 4RIoteHI crﬁa@“rpalsmg

Pt SELEL oI ST By LA, LR R i
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a dose d enden ner. i K nfictmng. tha cell a heS|on
el ot e BBy BEaarT A ¢ S st Feg LT ek ie SR ne RO vl

[ 0183] Bgﬁﬁn§2v and PM have dramatic effect on survival of hESCs
grown on Matri gel -coated plates Such survival pronoting effect seens
unllhgly due to influepssie % grow h and may be | argely
attributed to the fncrease In ce F adhesion ability follow ng cel

di ssoci ati on and seedi ng processes (Fig. 3a,b). Indeed, dissociated
hESCs t hil68ler Ehelpesentiaveationalsh proamdes forptahﬂmrmeawdcwwg&ﬁl@|Céléﬂ wigh

i ncreaseg e [

adhesi on’ ¥ 1§Q§b1h§§éf%?&%%f ﬂfééﬁﬁgh( §gh§3%&§£%ga%%? S omﬁyPa

whi ch dola‘stendtmasn Vodcvieatbngregniimthe prasnca (of a afatr@t matrby‘esmlmsabm sTgnificantly

treat ment i tri

Fepor t ecimeed iR ORBRE Fon s, S5y inBTg ar viaRfink adfitingy.
hESCs5 ( Xihe ifvent@dn @bvidesNot iniroifg EH]DJlablth(bSrQ)]It&an QN4in(tROPkydnce Iba t est
whet her PM or Tzv 15 acts through f31 inptegrin, p ed cells
with a bPTEER) Kpass St BT ét&aebmgmp@@g.qqllé@gﬂw ga%ith ﬁ@@w@lﬁsma Dt he

i ncr easegtellboRthaEd) gﬁ[‘ﬁtelh Roced a&}@aﬁ)@ PRQHRG H (ERbERMoNAST stem cells,

conpl etely abolished This sug gests that Tzv and Ptn nediate cell
adhesi onpogenitonalalos difirangatef eellsgh an @mouni selgeicat tpmmgrovaegll viplghiyAnd/ps

e R i S S S R P

changfes mémlceilsegiducndemqm eﬁllsl(ﬁ’ﬁ cells) ocamd)themnsetcbsdﬂbcéﬁtreml IE;(emﬁl_hry protein

integrin ot. cl eave tr . ster | ot veal

that Ot hok EORSOtHEosars e Dyie? Bt So. e Eesfoie i pHr 0L S BREH
of 131 i nd-ggkdtd(PMAYS: phdzol adtets B descritied ih UB&Hayent Bulﬂfcflt&ﬁf[N@Qb{)80226589)
adhesi on by nodul at i ng integrin actjvity i To exam ne the

Fig.
effects @TPCEBWHHtStﬁéaPWF“W 1} e P&E@‘F&Ptglﬁwﬁl integrin, we
used the 25 nonocl onal antibody HUTS-21, which specifically b| nds to
the activated form.of fThegtidPBlintegrin (Luque, A et al., J Biol Chem
271 (19):11067-11075 (1996)). Notably, corrpounds treatment increased

tslrjggésrelol@% % Igﬁ%fngﬁhgglﬁnﬁ éi&g é)govu%s f‘g)d% biliz ?rf% cgilgﬁ Lén%ac%ﬁ% h% te 1§/ &l

nmodul at i in@dorih BY @Eivakbradlsicpleied B&bi@lﬁ&lm&ﬁt ob eﬁ&mﬁmmmssmm ;ﬁh
enhance cel| adhesion by converting integrins into an active

conf or naintagrin Bl retivatesnvhert theatellsargigrayn erelamin wgHicd imsigpifiganthigmproved

ant | DOy 68l A58 SSHENOR (RN HORRA AL ainBioHEC

have a si
2010/ 065ih2dtion/ptiS2dE IbG6HESAn glsetlsdatiiléty égl ctlBitg coldy i th)é peedcool dnam ni n

|nthe presence of TS2/16, an activ antlbody 1|nt grin
(van3%e W@rm@éﬁcmn@a@by Enpr@tfmapaﬁ vigbibigy, grogythyian 217a 5101216 S&%

embodiments, an integrin B1 activator is contacted to a populations of stem cells, progenitor
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10adhesi on i nduced by Ptn, but had no effect on cell adhesion induced
by Tzv. This suggests that PKC may nedi ate the action of Ptn but not
Tzv (Fig. BP210%5PUrther confirmthe role of PKC on hERSG/ERPR0GES
di ssoci ated hESCs were treated w th PKC agoni st phorbol 12-nyristate
13- acet atfs GP &fﬁi&remﬁﬁt@@&éﬁ% arpﬁ(imgﬂ%s F'l%ﬁtﬂ 'nﬂé & Ldn \?}9}111% H/?Psurﬁ%al
wel | as a substantial 1ncrease In ﬂes on and co ormati on
(Fig. 3kand/arpdhcpsio prplswewm e¢lls mdu@ nileripotdnk stemcelds, bylbrytoslccsm cdllar

ni che, whi,ch,consi omﬂh factors i nt ractl

Lol sl Pl SRR A8 ) P b s BB & A PTaF Pt 3 e Y
dependendctiQfofsghdladeShit kW idfifet @) aR 4R FiSlctivdaMahiMbR364H Ale.g
reveal ed t he |nportance of such preV|oust unrecogni zed i n Vitro

ni che f oFSHESCemmypialy svpdetiafiomye.gc&hgrmpriicieniifi¢, Rogkideleill)expr essi ons
(e.g. E-cadherins and integrins) and regul atory mechani sns (e.qg.
protei n DOst abéll popadativasand activation), not only respond to, but

al so are essentl aI n| che conponents, suggesting stemcells possess

intrinsi nstr tterown ni . absence, of

ot her "onDITHIL | A bR M5 pre b o SH R Bl s e AR RS fecd el
and enhad’iﬂ?tﬁrd)@htﬂl&)ne 8titnOre dgipbadddisydeRirbbe hereimhapl, & @omp&th8%f fdriur I ay
bet ween physical/structural environment and growth factor plays a

very 25i Tipelndingbutnet Emitad tocl7v and P - pregypiotein lgaase @ﬁ?ﬁmfpliﬁf ap ipgegrin 1
Boccgeci Vzgor) fh o o Bnenks thcgdln%pou&'s th (18 Hlxtm'c ta %(chgg’t}atQQS 571

(2003)). o exam ne ether gfowth factors are 1 nvo
integri mﬁ@de:rattcemahtiﬁonsbmw ora;bllulwa)rogremnmmg mlrssaonseao e dh4ngSaEcohntan
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r ecept or M HRTBT 8F%°“ R CT T e 1S, i FY S B EEER | PR,
EGFRL Orcoﬁrﬂ@ﬂn@r&@hﬂdycodbdiiltrﬁtlﬁhﬁditwgt\ﬂ val, g onmedsng, @f f@;10@0i10000ced

by T t t ddi t Pt f tl
ot eas cPOPMEnbhG & herradt o 10 9000 AV wes Bivea bpvnd 1000GRS (g
t hatsenaReesmnt A « ftob nfvﬁ%a%orb(efv%ﬁﬁtl@rpﬁvl' $n 40 rﬁlﬁ)‘al é?i'fs the mixtures

integrin-nediated cell surviv Smlar y inhibition o
FGFR, | GERin Eﬂﬁmtlgweﬁllﬁegah $ast @beé’tetrydlstb@tq)s Héds, lewmmlmddnhﬁst‘he

survi val Furt nor e, .in ug

2 oy el RS SRERRLAR R bl Pan AN OB e ANl RRLEE Sl R b

?1 r owt h f@d% % cg@ll@%ﬁﬂhpﬁn&ohnh&c@&ﬁmﬁfolfﬁnﬁsdtmtceﬂk( ﬁleisg{g,fddrdﬂdisaclbcw(t&i @org a
C, osp at | nosi to | hase - all n n

VAP CI ER ‘é“r%‘“{i’éﬁ@ Sgﬁ%s?f& 2p GpinpH é@mﬁél"f plastlin T X I{‘%Fﬁﬂt? angs Sa

et ap , dﬂﬁrﬁbﬁ'ﬂaéte@@ﬂﬁbné& rﬁér%)coﬂr%%dla%|d35&1%9@§9rem'?@é' anm%uﬁd oﬂ?or%{uia
J Biol Chem 279 (46):48063-4807 2004

Donovan,l g IH). leﬂsmtlzsénhisrnuezmlwcsbtursdmndamopaiboel)sertashbaclgmtceﬁeaepme
Differe 7 )o l. nd
AKT, a O\ﬁna&si{f%lgr% leréaﬁ’e&% ggalg/?gfﬁf &%&,@Qf@"\%?@%ﬁ%ﬁ%@égﬁa&%nrtlﬁ?r@é)? ment
of d| s s guirtadudal cBlESEs onlitdag®ton follmang inirsdichion ebsecovabinals ekpredsent dagsette
integrin e)l E%:kll(%g anti body (Fig. 4e,f). Moreover, activation of AKT
and ERK B s bl ocked by inhibitors of FGFR, | GFR, EGFR or Erb2
(Fi % 4g‘éand data_not shown). Chemical inhibition of PI-3K action
si g i chnt | YCHArIgRfic#8Y survival effect induced by Ptn (Fig. 4h)

I nhibition of ERK did not have a dramatic effect on survival

15i nducedipy REsRud vé BeltsarthbEeH %tﬁﬁﬁ&@m&d ﬁﬁdvﬂﬂn(tfdﬁ*t @ils-carf BESE

results denonstrated that acti vatl on of PI- is a mjor survival

si gnal i rigpltarsd i suspengtoneys appdhemat F@lsaﬁamwrmm fferentiation signaling
generated by the niche through activation of growmh factor receptors.
[ 0190] I[0172) mﬂarsyme‘ﬁmbodiemhlsf the deliswe.gnetesml ceﬂsbmtdﬁﬁﬂﬂufbdamad)ﬂtadmithdeddes

with distinct 20 .ne nls ion froma, high thro

enot y el Chr By Raat 2R imtlc i Ao Sl 0 frome SlRIPE (muse,

cel 130di se@si@i¢ ABrobRUGMEH)RBIE AMeth6d! oF caldinR@dIYor Reddr killsege known in
the art.
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presence of the gromh factors and receptors but also an interaction
with a particular mcroenvironnment. When this physical/structural

envi r onnerwoizsiogesmr oyed, growth factors al one are not BUFE20098m554 or
self-renewal of ESCs. WD 2010/ 065721PCT/ US2009/ 066554 [0191]
Recently, i S reported th differentiat.ed fibraoblast erat,ed
7 om hEQR I Bapre BaafEentope thls o6 Ebied 18 heiakipe bR e Ay GRLE
hESCs ( Bepgadnble, Sarfbe fiacidd. direMt torasoftd Sultufd Buffacd ld; dl@dthrd RAG) k., via
Under our and others' chemcally defined nmedi umconditions, we, very
rarely dbeeleqdargiber. disemplenmplewar BBrsdnglyde, begrs wat dndigd fq,matrigel, an
suggest | ?{%a&émlar Rtk @Z@\ﬁjﬁ BrsA Alalds SRS Hbkordeti bPadIREer UhdsOof k81 in
medi a di fferences. Nevertheless, our studies revéal unrque

cel | -Sauttbaerboweyar will recegrizetbit| this fst anaelimising Yistzand thad atheemplegilesoriabsus

(i.e. cells nd_ - growth f or. i | [ f I

Survi varvseh§ ePT SIs T EAA QRS oG R A AU AR P et te,
cont r ol | dofig stk taresltremmdette aktat e in vivo. [0192] Cell-cell

di ssociation by trypsin led to not only de-stabilization of
E-cadhervls rffrmt@fiche ah@ dgdchd@t drOministdii@ar i ns, indicating that
signaling which maintains integrin activity is sensitive to enzymatic
treatnent. Feeder cell-conditioned nedia (with growh factor-rjch
scrum) di0dFle Fareylagensisen cpmptiang p sempryard 9f thepaesentdavenion apcdyding by e

cel 110l sRehkh B suithble B dki QR ratibf ‘ﬁlcitﬁl%}aqﬁé&ﬁg antll SHA-RGEsUs s¥ubSs isotonic

seeding al so 1 nduces an increase in cell "adhesion/survival suggests

t hat si geterdle sejuticnguivhiell canccomtaimardionidants.dyffers, besteripptety, andpolutss the pander

15from sgcreted. factors but instea hys] - .
it er act T g pgof R B sohRb R abd S8 SUTR sl e ppnctuce
pr ot ect ssuggdnlimgfapeits, delabilizérs, thidkqenpsigonts, stibilideasy hnd prigeniatiigsbilb theg

endocytosis, Tzv.may maintain ..ntegrin activity by stabilizin

si gnal i ngagtics f thiangeten Compastionsain bRadg e orceambl ol A ¢ ne
downgy 1 eRpicsllyd iatavBthul iy OtrRfysdealy, 6elntratietdilyl The faali86nd &f Bsbialse
PKC. Future target identification of PM may shed new |light 20 on the
mechani sepny pigseripd Banit-=dose pr mlFedosespaled gantaingss, fish ps EOMYIGH2aE XtlS: on.
Qur rese, Ny S13RYn £ Eocth Bleliletpbwaind LARC en PEbIRIs YR th

t hr oughp%%l C ng%ﬁég%ﬁigscr egrr:lgflﬁ% I%fglﬁg{ em cgﬂlelI esliéuo!i .eé%agﬁléur f her serhe
devel opnignd pamduslp gesccibed. SFheafiodsilpddrs ciresticcld adappisiordias part of @picpatd s
wll und ugtle&i]hé lead to the identification of additional novel snall
nol ecul eS°ARd“ Mechani sti ¢ insight for precisely controlling cell fate
invitro and in vivo. 25 Mthods Cell. culture 93] Human ESC | i nes
i e 8l Tascisse agmeistar e indegntiasbl NERraLaRPEh ot

DVEM F12 36508l teRiah&ds WinkAcidl rbdpivhde i kit sableBt@vet FmbONRSSRittal dbscadied for
aci ds, 20% serum repl acenent (I'nvitrogen d 10 ng/m_basic

Fi br obl adty ngtienievill dapand on3oeriefy iof fasipanine @%grﬁhq:eéﬁwy qéthe sesifind

br oc. Nt TORIAT S8 pEE SR EREI B R DK BBy P P pafini B,

wer e gr opessible dvldbirateh with atheddiugs sudox thetsovagitpbthe distase NOR2EHCHIA

( F12 suppl.enent e 2010/ 065721PCT/ US2009/ 066554 with | x . N
Suppt brre ST T G s e A e P e g ey dnd bl of
2- mer capimeidiasolide-tfedtOMessedthpaal tirddatniaedtida of apaktiuldr coptpslindB&A
(fraction V)) and 20 ng/mM bFG-. Human ESCs were passaged every 5-6
days wi t YPotPr o5epetigHan whicfto194] For clonal survival assays, single
hESCs were diluted to clonal density and plated 5onto 96-wel |

Mat ri gel Hddélt eth getexmining=be cffestivd emeimtyof su petiveangredient ya be Slonisterdds

were pl at.ed. ont o 96- | . A - i i

ol ont ean ST PNl R bR BhELTondl B ¥t SR pERpdlidlr

ni n, 3vaskgeet oRe#y, and BBSrodueeion sf Aitin esinpound al kgent aribplies phajasel, the dose
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[ 0195] ALP detection kit and integrin antibodies were from Chem con.
AG825 (Erb2 inhibitor), AG 1478 (EGER inhibitor), PPP (IGFR1l

i nhi bi t or ) WREPW/A§IREhased from Cal bi ochem Anti bodi es rEiHEONPEINISt
the intracytoplasmc tail of E-cadherins (Transduction Laboratories,
Lexi ngt ogyy, KYpxaisies used for inmunoprecipitation. The antibody T52/ 16
was 15from Pierce. Antibodies to the extracellular donmai n of

E- cadherin nol ecule were from Zynmed (Carl sbad). Anti bodi es agai nst
ext racel H%?’élr Theglpwinggutmpletiark ioffazed foiinKrate GrRIot By theshpmrd and
phosphoryl, g formof AKT were from Cell Signaling. Muse nonocl onal
anti - phosp tyr05|ne (4G 10 clone) was from Upstate Bi ot echnol ogy.
Ptn and Tzv were added to culture nmediumat 2 RM 20 Hi gh-throughput
chem cal Esonyen: [ 01961 The trypsi nable hESC | i nes HUES7 or HUES9
were used for the screen. hESCs were cultured in chem cally-defined
medi & on[01Y8] NBG ingele dﬁmﬁ(ﬁdy-pﬂeﬁﬁ&i asligle senditied aﬁ@ﬂﬂc@ver‘ﬁheﬁloteehlhﬁ

were harvested b . .hES plated at 4, wel |
ont o NatIPF‘%‘éPls@c?§PEE¥ H\ﬂ/@Ffl Cﬁ%%ﬁkdessﬁ?‘i‘%‘?“ Tewe&h‘@ﬁdé‘ 1$ %‘B Mdd
down, copRR i séz‘é@{%ﬁoaﬁ)blq?ﬁtﬁét% RmpandiQ iddhSE Bl ntBdRIQEH4E hREoYEr €
added to each well (2 tMfinal concentration). After an additional 6
days of WECupayiverfter ﬁﬁmﬁm dissopiatiom Eiae thovamsbnae chemisakdiesserorerat day
3 cell siquiieathabBrtchaly fiFa el RS F&Qw@f‘ﬁtc%ﬁgﬂ[cgl‘fg %9& al§PRRGErcd
col ony nor phol ogy dst al ni ng analysis 7

I rmuerostlsESrG mjonmorphmlbgy u&blallaedmel@hmphhw (ﬁww@m@biym(mer ghengtalal . ,
PrOC Nal | tad%c %ﬁ 76912@'( Brlely cells
were fix& mlz R%9% a§ 5 orwsﬁéi}' ?SIS?HVP rﬂ?; { Sfor 15
mn. The wisbbbtiﬂtﬁétﬁthiiiel& hﬁﬁdﬂmtmxza{iwﬁ;ﬁzvy\@d a 2,4- dlsubstltuted pyrimidine
2010/ 065721P / US2009/ 06 n_bl ocki ng buffer Tor ﬁé{st}t\ouﬁp Pr.i mary

ant i bodyl MBI GFF R .+ BT T BiRELaRel #ricnech e g ons.

comercially avail abl e anti bodi es were used at a concentration of

1: 100 i nahlediAxtivity,Patar : anti - SSEA4, anti-Cct 4 (Cheni con??)
ant i - Ngmog—(Chemcon)—Thestarnrng—was vi suattzedust ||9 secondary

anti bodi es conjugated to FITC, cy3 or cyb5 gJackson A¢thitYnoResear ch).
Teratonm formation drMREMYot ypi ng. [ 0198]TaLERATHIvESPlony fegimation by
experiments were performed by injecting{3-5 nillion &Y (maintai ned
in the [presence of conpaunds Tvz or Ptn)] under the kidney capsul e of
nude mice. After 4-5 8 m ce devel oped teratonmas, which were
renoved and then 1 nohli s ogi cal ly janal yzed by TheiScri pps
Research Insti tL@E Re¥ear ch Hi stol ogy Sdrvice and Ani mal Resources.
Conmpounlds treate el I's were karyotypcd {by standard O-banding at the
Chi | dr egn~s Hospi tal uaKld'ina Cytogeneti gs Lapboratory. NO chronosomat
abnornmgl ity was found:E;iL EQ random )y pi cked nuclei. TUNEL assay
Yo

15[ 0199] The hESCsu Hi fLegent treat/ments were di gspci ated by
trypsin and fixeg=ly par af or mal dehydg. And the staining was
carried out accong to the manufacturgr's instructions (ML
Labor atpories, Vater town,; |vr-\) After staining, sanptes were anat ysed
by flow cytonetry usi Cal i bur f{l ow cytoneter (BD). Fl ow
eytonetiry anal ysi sHN?.nga assess the expression gf E- cadheri n,
activatled integr SEA4 di ssoci ated cells (3x10

wer e washed

with PBS and res nded in PBS containijng 2% goat serum Cells were
t hen i ncubated wththe gppropriate antijbody for It at—4 € washed
wi th the bl ocking solu n | abel ed (Wi th FI TG conj ugat ed
secondary anti bodyy j'éan‘i t 4 C Cglls were thenz(yv?shed and

anal yzed on a FA%CaB' bur flow cytonetqr.
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20 N-Benzyl-2-(pyrimdin-4-ylam no)thiaz
Exact mass cal cul ated for Cl51-113N50S:
334. 1 ( MFNA0)2010/065292071 1HNVR (400 MHz,

ol e- 4- carboxam de [ 02061
311.1, found LCMS rrilz =
d6- DVSO0) 4. 49 RGEI/USR002/06653+

Hz, 2H), 5.76 (s, 1H, 7.21-7.27 (m 2H), 7.30-7.34 (m 4H), 7.85 (s,
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1H). 2010/065721PCT/U82009/066554 Exa Ie 3: S 8@?5 Of
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Data o0 HNNNis NS / N benzyl-2-(pyrim din-4-

yl am no) t hi azol e- 4-carboxam de LCMS Rt = 1.49 mn, [MH] 312, [ M\a]
334. o N HMOZDPH®6RRI - ON Ove N-benzyl-2-(6- nethoxypyr i HTVSR0W066554
yl am no)t hi azol e-4-carboxamde LCMS Rt = 2.12 mm [MT*] 342. o N

HN- K/ 40—6—s——carboxantde—N-benzyl=—2=—phenytamno)thrazote=4=—tC MRt
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! Ratio of ALP positive colonies vs. total initially seeded cells.

[0179] Compound Tzv or Ptn enhances the survival of single hESCs more than 20-fold on
Matrigel-coated plate after enzymatic dissociation (Fig. 1b, ¢). hESCs had been serially
5  passaged in Tzv or Ptn-containing chemically-defined medium for more than 20 generations.

Under such conditions, the cells homogenously maintained the characteristic morphology of
hESCs, the expression of typical pluripotency markers, and normal karyotype (Fig. 1d, e).
When these cells were injected into nude mice, they generated complex teratomas consisting
of all three primary germ layer tissues (Fig.1f). These results, confirmed with several

10 independent hESC lines, collectively and convincingly demonstrated that both compounds
could substantially promote hESC survival without compromise to self-renewal and full

developmental potency.

[0180] hHESCs are known to be difficult in forming embryoid bodies (EBs) in suspension
culture after single cell dissociation due to extensive cell death. Thus, we also tested whether

15  Tzvor Pin could promote survival of dissociated hESCs in suspension. Interestingly, Tzv
greatly improved survival of hESCs in both adherent and suspension cultures. In contrast,
Ptn only promoted survival of hESCs in adherent culture (e.g. on Matrigel-coated plate), but
had no effect on suspension culture (Fig. 2a). These observations suggest that at least two
distinct mechanisms are involved in these two types of cell death under ECM/Matrigel or

20  suspension conditions, and that Tzv and Ptn function differently. hESCs formed nice ccll

aggregates when grown in suspension and in the presence of Tzv (Fig.2b), and could
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o NH\N* G N 8-- N-benzyl-2-(pyridin-2- ylamno)thiazol e 4- car boxam de
LOMS R =1.69 mn, [MHl 311. o HN.- N S-- N-benzyl r|d|n 4-
yl ami no) t "WRZ810%H 2t ar boxani de LU MS Rt = 1.57 min, 33&@/“(@’5
N7 0 HN--1. r=Ks NNQN-benzylZ(pyrazin 2-

yl :imrln no) difbRAR4E il 9%&39%@&}}‘??§(d51%yr| Bl Bed gs‘er@elna %é@? n Rifost Bk

0 s N-benzyl-5-isoprop |n- - amn | azol e-
4 car boxmediatdd through cell-cell adhesions and E-cadherin is the primary ceil-cell adhesion

molecule, as well as highly expressed in hESCs (Eastham, A M. et al., Cancer Res 67
(23):11254-11262 (2007)), we tested the effect of a specific E-cadherin blocking antibody on
5  multicellular aggregate formation. When the cells were cultured in the presence of the

antibody, the cell survival and formation of large, compact aggregates induced by Tzv
treatment was severely inhibited, indicating that the cell survival and assembly of
multicellular aggregates induced by Tzv involve functional E-cadherin (Fig. 2b). In addition,
knock-down of E-cadherin by specific sIRNAs in hESCs dramatically reduced cell survival

10  induced by Tzv treatment, and significantly decreased the number of ALP positive colonies
(Fig. 2c,d,e). These results suggest that Tzv enhances hESC survival in suspension,

presumably acting through E-cadherin-mediated cell-cell adhesion.

[0181] We then examined E-cadherin expression in hESCs after trypsin dissociation. We
found that most of the full length E-cadherin had been cleaved after trypsin dissociation (Fig.

15 2f). This observation was consistent with the report that the extracellular region of
E-cadherin has an endoproteolytic cleavage site near the transmembrane domain (Damsky,
C.H. et al,, Cell 34 (2):455-466 (1983)). In Tzv-untreated cells, newly synthesized
full-length E-cadherin appeared 1 h after enzyme treatment and disappeared after 4 h,
suggesting that newly synthesized E-cadherins in dissociated hESCs were not stable.

20 However, in Tzv-treated cells, E-cadherin expression was significantly increased (Fig. 2g).
Furthermore, flow cytometry analysis revealed that cell surface E-cadherins in hRESCs were
significantly increased by Tzv (Fig. 2h). Therefore, Tzv is likely to affect cell adhesion by
modulating cell surface level of E-cadherins. Semiquantitative RT-PCR revealed comparable
amounts of E-cadherin transcripts in mock controls and Tzv-treated cells (Fig. 2i), suggesting

25  the difference in E-cadherin protein levels was not due to altered transcription levels. It is
likely that Tzv exerts its effect through stabilization of E-cadherin on the cell surface.
Finally, endocytosis assay revealed that internalization of E-cadherins was significantly
blocked by Tzv. These results indicate that Tzv regulates E-cadherin activities through

inhibition of endocytosis of E-cadherins (Fig. 2)).

30 [0182] Celi-cell dissociation by trypsin leads to rapid cleavage and subsequent
destabilization of E-cadherins. We hypothesized that E-cadherin stability might also be
mediated by its homophilic-interaction between the cells. Thus homophilic ligation of

E-cadherins with rccombinant ligands may stabilize E-cadhcrins and affect hESC survival.

47



LMS Rt =1.90 min, [M] 354. \bl"lI o HN-C S"-*

N (pyridin-3-ylnmethyl)-2- (pyrimdin-4-ylam no)thiazol e-

4- car boxanW@010@63RL | VI FI | 312. (N N=/ 0 HN-11110 s- -PCT/US2009/066554
2- (pyrimdin-4-ylanno)-N(3-

(triflu 3 > + NCF3

11 05 R B S 0B o

(pyri m deomtadniyd twiBacakihén reatddedragaiubaida thedeGLRC/ fMgnjeMH{Ec86Bc). \Rd@ibikably,
dissociated hESCs attached to the coated surface and their survival rate was significantly
increased in a dose dependent manner (Fig. 2k), confirming that cell-cell adhesion mediated

5 by E-cadherin is an important regulator for hESC survival.

[0183] Both Tzv and Ptn have dramatic effect on survival of hRESCs grown on
Matrigel-coated plates. Such survival promoting effect seems unlikely due to influence on
cell growth and may be largely attributed to the increase in cell adhesion ability following
cell dissociation and seeding processes (Fig. 3a,b). Indeed, dissociated hESCs that were

10 treated with Tzv or Ptn displayed a dramatically increased adhesion to Matrigel or laminin.
In contrast, hESCs’ adhesion to gelatin or poly-iysine (Fig. 3b and data not shown), which
does not involve integrins, was not affected by Pm or Tzv treatment. The main component of
Matrigel 1s laminin, and it was reported that laminin receptor Bl mtegrin is highly expressed
in hESCs (Xu, C. et al., Nat Biotechnol 19 (10):971-974 (2001)). To test whether Ptn or Tzv

15  acts through B1 integrin, we pretreated cells with a blocking antibody against Bl integrin, and
observed that the increased cell attachment induced by compound treatment was completely
abolished. This suggests that Tzv and Ptn mediate cell adhesion to ECM substrates through
1 integrin (Fig. 3c).

[0184] To gain insights into the mechanism of B1 integrin regulation by Tzv and Ptn, we

20  investigated whether the compounds’ effect is due to changes of integrin expression. In
contrast to E-cadherin, $1 integrin was not cleaved by trypsin. Western blot analysis revealed
that the compounds’ effect was unlikely due to increased expressions of Bl integrin. Thus,
‘Tzv and Ptn are likely to affect cell adhesion by modulating integrin activity (Fig. 3 d,e). To
examine the effects of compound treatment on the activity of B1 integrin, we used the

25  monoclonal antibody HUTS-21, which specifically binds to the activated form of the 1
integrin (Luque, A. etal., J Biol Chem 271 (19):11067-11075 (1996)). Notably, compounds
treatment increased the level of HUTS-21 binding (Fig. 3f,g). These results collectively
suggest that Tzv and Ptn increase cell adhesion by the inside-out modulation of integrin

activity.

30 [0185] If both chemicals did enhance cell adhesion by converting integrins into an active
conformation, treatment of cells with the integrin-activating antibody, which locks integrins

in an active conformation, should have a similar effect as compounds. Indeed, when
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Ove o NHN-CI10 s N (benzo[d][1, 3] di oxol-5-

yl met hyl ) -2-(pyri m di n-4- yl am no)thi azol e- 4- car boxam de LC/ NB; M—_l-_rJ
356. \ N N-WOZUI0M85RN </ .. CO2Me s--- nethyl 4- ((2- (pyri MEYH2A/06655
yl am no) t hi azol e- 4- car boxam do) net hyDbenzoate LC/ MS[M+] 370. 'N

N=i 0 NosihRd HESBE were plated on laminin in the presence of TS2/16, an activating antibody
to 1 integrin (van de Wicl-van Kemenade, E. et al., .J Cell Biol 117 (2):461-470 (1992)), cell
adhesion was significantly increased and cells formed an increased number of colony as
compared to control (Fig. 3h,i). These results suggest that the increased adhesion, which

5  occurs when cells are treated with these compounds, involves a mechanism that induces

integrin activation.

[0186] To further dissect the molecular mechanism by which Tzv and Ptn regulate integrin
activity, we examined the effects of several pathway inhibitors. We found that
bisindolylmaleimide I, a specific inhibitor of PKC, could antagonize the increased cell

10 adhesion induced by Ptn, but had no effect on cell adhesion induced by Tzv. This suggests
that PKC may mediate the action of Ptn but not Tzv (Fig. 3j). To further confirm the role of
PKC on hESC survival, dissociated hESCs werc treated with PKC agonist phorbol
12-myristate 13-acetate (PMA). Treatment of PMA caused integrin activation, as well as a

substantial increase in cell adhesion and colony formation (Fig. 3k,l,m).

15  [0187] Stem cell fate is influenced by its cellular niche, which consists of growth factors,
cell-ECM interaction, and cell-cell interaction. The fact that hESC survival is highly
dependent on cell-cell interaction and/or cell-ECM interaction, revealed the importance of
such previously unrecognized ir vitro niche for hRESCs. More importantly, cell intrinsic
protein expressions (¢.g. E-cadherins and integrins) and regulatory mechanisms (e.g. protein

20  stabilization and activation), not only respond to, but also are essential niche components,
suggesting stem cells possess intrinsic ability to construct their own niche in the absence of
other extrinsic factors or cell types, which however can participate and enhance cells’

auto-regulatory niche mechanism.

[0188] Interplay between physical/structural environment and growth factor plays a very

25  important role in cell fate regulation (Comoglio, P.M., Boccaccio, C., & Trusolino, L., Curr
Opin Cell Biol 15 (5):565-571 (2003)). To examine whether growth factors are involved in
integrin-mediated hESC survival, we treated dissociated hESCs with Tzv or Ptn together with
individual highly specific growth factor receptor inhibitors. We found that chemical
inhibition of FGFR, IGFR, EGFR1 or Erb2 greatly diminished survival promoting effect

30  induced by Tzv or Pin treatment (Fig. 4a). In addition, Ptn significantly increased the
phosphorylation of growth factor receptor, suggesting that engagement of growth factor

receptors is required for integrin-mediated cell survival (Fig. 4b). Similarly inhibition of
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suspension culture. Furthermore, Tzv induced binding of E-cadherins to EGFR1 and ERB2,
indicating the important role of growth factor receptors in E-cadherin-mediated cell survival

(Fig. 4c, d).

5 [0189] Phosphatidylinositol-3-kinase (PI-3K) signaling and MAPK/ERK are major
regulators for hESC self-renewal (Armstrong, L. et al., Hum Mol Genet 15 (11):1894-1913
(2006); Paling, N.R. et al., J Biol Chem 279 (46):48063-48070 (2004); Pyle, A.D., Lock,
L.F., & Donovan, P.J., Nat Biotechnol 24 (3):344-350 (2006); Li, J. et al., Differentiation 75
(4):299-307 (2007)). Phosphorylation of ERK and AKT, a downstream effector of PI-3K,

10  were increased upon treatment of dissociated hESCs with Ptn, and this increase was
abolished by integrin blocking antibody (Fig. 4e,f). Moreover, activation of AKT and ERK
by Pin was blocked by inhibitors of FGFR, IGFR, EGFR or Erb2 (Fig. 4g and data not
shown). Chemical inhibition of PI-3K action significantly antagonized survival effect
induced by Ptn (Fig. 4h). Inhibition of ERK did not have a dramatic effect on survival

15  induced by Ptn but induced hESC differentiation (Fig. 4i). These results demonstrated that
activation of PI-3K is a major survival signaling and activation of ERK is an
anti-differentiation signaling generated by the niche through activation of growth factor

receptors.

[0190] In summary, we identified two novel synthetic small molecules with distinct

20  mechanisms of action from a high throughput phenotypic screen that greatly enhance hESC
survival after single cell dissociation. Such chemical tools and newly identified biological
tools through mechanistic characterizations (e.g. defined recombinant Ecad-Fc for hESC
attachment in adherent culture; activating antibodies for enhanced cell survival and
attachment) would enable more robust hESC culture and significantly facilitate applications

25  of hESCs such as gene targeting or drug discovery. More importantly, in-depth mechanistic
characterizations uncovered previously unrecognized niche mechanisms that are required to
sustain hESC survival and proliferation. Such niche consists of E-cadherin-mediated
interaction between hESC themselves, integrin-mediated cell-ECM interaction, and growth
factors. Earlier studies have pointed to an important role of growth factors on hESC

30  self-renewal. However, full activation of growth factor signaling requires not only the
presence of the growth factors and receptors but also an interaction with a particular
microenvironment. When this physical/structural environment is destroyed, growth factors

alonc are not sufficient for self-renewal of ESCs.
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self-renewal culture created an in vitro niche for hESCs (Bendall, S.C. et al., Nature 448
(7157):1015-1021 (2007)). Under our and others’ chemically defined medium conditions, we
very rarcly observe such differentiated cells in long-term culture, suggesting that such

5  artificial niche might be created due to the media differences. Nevertheless, our studies
reveal unique cell-autonomous (i.e. cell-cell interaction ) and non cell-autonomous (i.e.
cell-ECM and -growth factor) niche mechanisms for hESC survival and self-renewal, which

may likely play important roles in controlling adult stem cell fate in vivo.

[0192] Cell-cell dissociation by trypsin led to not only de-stabilization of E-cadherins but

10 also inactivation of integrins, indicating that signaling which maintains integrin activity is
sensitive to enzymatic treatment. Feeder cell-conditioned media (with growth factor-rich
scrumy} didn’t provide much protection against cell death after single cell dissociation. In
addition, the fact that high density cell seeding also induces an increase in cell
adhesion/survival suggests that signaling required to maintain integrin activity may not come

15  from secreted factors but instead from physical cell-cell interactions. Tzv inhibits
endocytosis of E-cadherin, and thus protects cells from death in suspension. Similarly, by
inhibiting endocytosis, Tzv may maintain integrin activity by stabilizing signaling from the
cell surface. On the other hand, Ptn may mimic the downstream signaling from physical
cell-cell interaction to activate PKC. Future target identification of Ptn may shed new light

20  onthe mechanism by which cell-cell adhesion regulates cell-ECM interaction. Our research
also exemplified the feasibility and advance of high throughput chemical screening in stem
cell studies. Further development and application of such chemical approach in stem cells
will undoubtedly lead to the identification of additional novel small molecules and

mechanistic insight for precisely controlling cell fate in vitro and in vivo.
25  Methods
Cell culture

[0193] Human ESC lines H1, HUES7 and HUES9 were cultured on irradiated MEF feeder
cells in DMEM-F12 supplemented with 2 mM L-glutamine, 1x nonessential amino acids,
20% serum replacement (Invitrogen) and 10 ng/ml basic Fibroblast growth factor

30  (Invitrogen). Chemically-defined and feeder-free hESC culture was described previously
(Yao, S. et al,, Proc Natl Acad Sci U S 4 103 (18):6907-6912 (2006)). Briefly, hESCs were
grown on Matrigel-coated tissue culture plates in N2B27-CDM (DMEM-F12 supplemented
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ngy, 56% Calbﬁ IQerﬂ.BAn%d}ﬁe%Jralsed against the intracytoplasmic tail of E-cadherins (Transduction

Laboratories, Lexington, KY) were used for immunoprecipitation. The antibody TS2/16 was
15  from Pierce. Antibodies to the extracellular domain of E-cadherin molecule were from
Zymed (Carlsbad). Antibodies against extracellular signal-regulated kinase/MAPK, EGFRI,
ERB2, GADPH and phosphorylated form of AKT were from Cell Signaling. Mouse
monoclonal anti-phosphotyrosine (4G-10 clone) was from Upstate Biotechnology. Ptn and

Tzv were added to culture medium at 2 pM.
20  High-throughput chemical screen.

[0196] The trypsinable hESC lines HUES7 or HUES9 were used for the screen. hESCs
were cultured in chemically-defined media on the Matrigel-coated plate as described above.
Then cells were harvested by trypsin. hESCs were plated at 4,000 cells per well onto
Matrigel-coated 384-well plates. After 1 h when cells settled down, compounds from a

25  library of 50,000 discrete heterocycles were added to each well (2 uM final concentration).
After an additional 6 days of incubation, in which media and compounds were changed at day

3, cells were stained for ALP expression and examined for compact colony morphology.
Immunostaining analysis.

[0197] TImmunostaining was performed as described previously (Yao, S. et al., Proc Natl
30  Acad Sci US A 103 (18):6907-6912 (2006)). Briefly, cells were fixed with 4%

paraformaldehyde at room temperature (RT) for 15 min. The cells were then incubated at RT
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by flash_colum chromatography to internediate 10 in excellent yield
(> 80%,TW40€WfﬂH§af{qﬂéfV“?/ﬁaéJa’€ngth R2NH2 (1.2 eq.) in DVF was added
20 p-toluenesul fonic acid (2 Min dioxane) (1.2 eq.). The reaction
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0 ° immunohistologically analyzed by The Scripps Research Institute Research Histology
Service and Animal Resources. Compounds treated cells were karyotyped by standard
G-banding at the Children’s Hospital Oakland, Cytogenetics Laboratory. No chromosomal

abnormality was found in the 10 randomly picked nuclei.
TUNEL assay

15  [0199] The hESCs under different treatments were dissociated by trypsin and fixed by 4%
paraformaldehyde. And the staining was carried out according to the manufacturer’s
instructions (MBL Laboratories, Watertown, MA). After staining, samples were analysed by
flow cytometry using a FACS Calibur flow cytometer (BD).

Flow cytometry analysis

20 [0200] To assess the expression of E-cadherin, activated integrin and SSEA4, dissociated
cells (3x10%) were washed with PBS and resuspended in PBS containing 2% goat serum.
Cells were then incubated with the appropriate antibody for I h at 4 °C, washed with the
blocking solution, and labeled with FITC-conjugated secondary antibody for 30 min at 4 °C.

Cells were then washed and analyzed on a FACS Calibur flow cytometer,
25  Cell adhesion assay

[0201] Cell adhesion assays were performed in 96-well microtiter plates coated with
Matrigel. After trypsin, hESCs were resuspended in the chemically-defined media containing
the desired compounds . Cells were then added to the microtiter wells and incubated for 3 h
at 37 °C. Unbound and loosely bound cells were removed by shaking and washing, and the

30  remaining cells were then fixed immediately. The wells were washed 3 times with 200 pl of
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presence of antibodies. Each sample was assayed independently for three times.
5 Endocytosis assay

[0202] hESCs were incubated with 1.5 mg/ml sulfosuccinimidyl 2-(biotinamido)
ethyl-dithioproprionate (sulfo-NHS-SS-biotin) (Pierce Chemical Co.) on ice, followed by
washing and quenching. Endocytosis of E-cadherin was initiated by Ca** depletion and 37
°C incubation. Cells were then incubated in two 20-min washes of glutathione solution (60
10  mM glutathione, 0.83 M NaCl, with 0.83 M NaOH and 1% BSA added before use) at 0 °C
which removed all cell surface biotin groups. Remaining biotinylated proteins were
sequestered inside cells by endocytosis and were therefore protected from glutathione
stripping. Biotinylated proteins were recovered on streptavidin beads and analyzed by
SDS-PAGE. E-Cadherins were detected by immunoblotting. Total level of surface

15  E-cadherin before endocytosis was used as reference.

Example 2: Svnthesis of N-benzyl-2-(pyrimidin-4-ylamino)thiazole-4-carboxamide
(Thiazovivin)}

Chemical Synthesis

[0203] Using the chemical synthesis examples presented below and chemical synthesis
20  methods generally known in the art, one of skill is capable of making the compounds

disclosed herein (e.g. the compounds of Formulae (I) to (VI)).

[0204] All chemicals obtained commercially were used without further purification. NMR
spectra were recorded on a Bruker (400 MHz) instrument. Chemical shifts (&) were measured
in ppm and coupling constants (/) are reported in Hz. LCMS was performed by reverse-phase
25  liquid chromatography-mass spectrometer Agilent 1100 LCMS system with API-ES
ionization source. High pressure liquid chromatography was performed with C18 column
with a linear gradient from 10% solvent A (acetonitrile with 0.035% trifluoroacetic acid) in
solvent B (water with 0.05% trifluoroacetic acid) to 90% A in seven and half minutes,

followed by two and half minutes elution with 90% A.
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[0205] Benzyl amine was loaded to 4-formyl-3,5-dimethoxyphenoxymethyl functionalized
polystyrene resin (PAL) via reductive amination to give PAL-benzyl amine resin. See, Ding,
S.; Grey, N. 5. Wu, X.; Ding, Q.; Schultz, P. G. J. Am. Chent. Soc. 2002, 124, 1594-1596. A
5  reaction flask containing PAL-benzyl amine resin (200 mg, 0.2 mmol),

2-bromothiazole-4-carboxylic acid (83 mg, 0.4 mmol), bis(2-0x0-3-oxazolidinyl)phosphinic
chloride (BOP-CI) (153 mg, 0.6 mmol) and diisopropylethylamine (0.17 mL, | mmol) in
DMF (3 mL) was shaken for 24 hr at room temperature. The resin was washed with
methanol, dichloromethane and dried in vacuo to give PAL

10 resin-N-benzyl-2-bromothiazole-4-carboxamide, which was then added to a flame-dried
reaction vial, followed by 4-aminopyrimidine (95 mg, 1 mmol), Pdy(dba); (46 mg, 0.05
mmol), Xantphos (87 mg, 0.15 mmol) and NaO'Bu (192 mg, 2 mmol). The vial was sure safe
capped and degassed, then charged with argon and anhydrous dioxane (1.5 mL). The reaction
was shaken for 24 hours at 90 °C. The resin was washed with sodium diethyldithiocarbamate

15  solution (0.05 M in DMF), methanol and dichloromethane and dried in vacuo. The resin was
subsequently cleaved with cleavage cocktail TFA:CH,Clz:H,0 (45:55:5) (2 mL) for 2 hr. The
resin was filtered, the filtrate was collected and evaporated in vacito to give the crude which

was then purified by HPLC to give the title compound (30 mg, 48%).

S
HN— | H
ChoyO
N
N2 0
20
N-Benzyl-2-(pyrimidin-4-ylamino)thiazole-4-carboxamide

[0206] Exact mass caleulated for C;sH13NsOS: 311.1, found LCMS m/z = 334.1 (M+Na").

[0207] 'HNMR (400 MHz, ds-DMSO) 4.49 (d, J = 6.3 Hz, 2H), 5.76 (s, 1H), 7.21-7.27
(m, 2H), 7.30-7.34 (m, 4H), 7.85 (s, 1H), 8.45 (t, /= 6.3 Hz, 1H), 8.51 (d, /= 6.1 Hz, 1H),
25 894 (s, 1H).
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[0208] Appropriate amines R'NH, were pre-loaded to 4-formyl-3,5-
dimethoxyphenoxymethyl functionalized polystyrene resin (PAL) via reductive amination to
5  give PAL-benzyl amine resin. A mixture of PAL-benzyl amine resin (200 mg, 0.2 mmol, 1.0
€q.), 2-bromothiazole carboxylic acid 1 (0.4 mmol, 2. 0 eq.), bis(2-oxo-3-
oxazolidinyl)phosphinic chloride (BOP-CI) (0.6 mmol, 3. 0 eq.) and diisopropylethylamine (1
mmol, 5.0 eq.) in anhydrous DMF (3 mL) was shaken for 24 hr at ambient temperature. The
resin was washed with methanol, dichloromethane and dried in vacuo, which was then added
10 to a flame-dried reaction vial, followed by corresponding R*NH, (1 mmol, 5.0 eq.), Pdx(dba)s
(0.05 mmol), Xantphos (0.15 mmol) and NaO'Bu (2 mmol, 10.0 eq.). The vial was sure safe
capped and degassed, then charged with argon and anhydrous dioxane (1.5 mL). The reaction
was shaken for 24 hours at 90 °C. The resin was washed with sodium diethyldithiocarbamate
solution (0.05 M in DMF), methanol and dichloromethane and dried in vacuo. The resin was
15  subsequently cleaved with cleavage cocktail: TFA:CH,Cl;:H,0 = 45:55:5 (2 mL) for 2 hr.
The resin was filtered and the filtrate was collected and evaporated in vacuo to give the crude

which was then purified by HPLC to give the desired title compound 3.

Structure Name Data
N-benzyl-2-(pyrimidin-4- LC/MS Rt = 1.49
N N’\© ylamino)thiazole-4-carboxamide | min, [MH'] 312,
N_HN_@)L "’ [MNa] 334.
3
Q N-benzyl-2-(6- LC/MS Rt = 2.12
HN_(/N])‘\ﬁ/\‘@ methoxypyrimidin-4- min, [MH'] 342.
N—{ ylamino)thiazole-4-carboxamide
&
N
o N-benzyl-2- LC/MS Rt = 245
N _<,NfLH/\© (phenylamino)thiazole-4- min, [MH'] 310.
@ 5 carboxamide
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Example 4: Synthesis of N-(cvelopropvlmethyl)-4-(4-(6-hydroxv-3.4-dihydroguinolin-

1(2H)-v)pyvrimidin-2-vlamino)benzenesulfonamide (Pyrintegrin)

[0209] The reaction flask containing 2,4-dichloropyrimidine (372 mg, 2.5 mmol),

5  6-methoxy-1,2,3,4-tetrahydroquinoline (489 mg, 3 mmol) and diisopropylethylamine (0.52
mL, 3 mmol) in n-butanecl (10 mL) was heated at 40 °C overnight. The solvent was
evaporated, and the residue was purified by flash column chromatography to give
2-Chloro-4-(6-methoxy-3,4-dihydroquinolin-1(2H)-yl)pyrimidine (551 mg, 80%). This
intermediate (250 mg, 0.91 mmol) was then dissolved in dichloromethane and treated with

10 BB (1 M in dichloromethane) (1 mL, 1 mmol) at -78 °C.The reaction mixture was slowly
warmed up to room temperature and stirred for 1 hr, poured into water, extracted with
dichloromethane. The combined organics were dried over anhydrous Na;SO4 and
concentrated. The residue was purified by flash column chromatography to give
2-Chloro-4-(6-hydroxy-3,4-dihydroquinolin-1(2H)-yl)pyrimidine (154 mg, 65%). To a stirred

15 solution of 2-chloro-4-(6-hydroxy-3,4-dihydroquinolin-1{2H)-yl)pyrimidine (29 mg, 0.11
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NHb 40 A ., NNN*-1 HL.N...".0 Nisopentyl-4-(4-

nmor phol i no%\rl)ri m di n-2- yl am no) benzenesul f onam de LC/ NBl[ M—l+; 406.
OONr % 1 A WP RN/%32% 4- di hydr oi soqui nol i n-2( 1H) - CT/US2009/066554
y1l) - N-phenyl pyrimdin-2-amine LOMSRI = 2.03 min, [MAN 303. KN\ ---Kkz.
A, NN LD A 4-dodndgtad bR YO zBed I #dHhm Be( d:32 mmol) in DMF
nmor phol i no;ﬁenyl ) pyri md(g?érggﬁzr@b%m ngnﬁéC/ %Be%ﬁ idﬂ)ilmé%:km n,gg?M/\] 308)8. Ove
meoat N. . (0-2l) was addrd poinsacsulfanionqd NV dioxane) (55 uL, 0.11 mmol) . The

4- (3, 4-dih i. i N0l - ; . .
(ri et hgll)?j'}% Iie'l(r?]];l/l ﬁget'\%v% %Jilnrr%@ %g gd?%%%ﬁh@};}é%{ éurﬁfed by HPLC to give the title
compound (27 mg, 56%).

Q

N

O
8 N7 OH
o) Oﬁx@é}f

N-(Cyclopropylmethyl)-4-(4-(6-hydroxy-3,4-dihydroquinolin-1(2H)-yl)pyrimidin-2-yla

mino)benzenesulfonamide
[0210] Exact mass calculated for C23H2sNsOsS: 451.2, found LCMS m/z = 452.3 (M+H"),

10 [0211] 'HNMR (400 MHz, dg-DMSO) 0.05-0.09 (m, 2H), 0.32-0.36 (m, 2H), 0.75-0.81
(m, 1H), 1.90-1.95 (m, 2H), 2.64 (t, J= 6.4 Hz, 4H), 3.93 (1, J = 6.5 Hz, 2H), 6.59 (d, J= 7.1
Hz, 1H), 6.66-6.70 (m, 2H), 7.25-7.28 (m, 1H), 7.64 (t, /= 5.9 Hz, 1H), 7.74 (d, .7 = 8.8 Hz,
2H), 7.82 (d, J= 8.8 Hz, 2H), 8.01 (d, /= 7.1 Hz, 1H), 10.79 (s, 1H).

Example 5: Svnthesis of Pyrintegrin Derivatives

ﬂ RN, m R' RENH, 2 ji\/\j\ 1

s i = - - R« < IR

Cl N™ CI N ﬁ N H
4

Cl N
iProNEL, n-BuOH, H DMF, p-TsOH,

15 80 °C, 12h 10 90°C, 12h 1

[0212] To amixture of 2,4-dichloropyrimidine 4 (1.0 ¢q.), R'NH; (1.2 eq.) and

diisopropylethylamine (1.2 eq.) in n-butanol was heated at 80 °C overnight. The solvent was

evaporated, and the residue was purified by flash column chromatography to intermediate 10

in excellent yield (> 80%), which was then treated with R*NH, (1.2 eq.) in DMF was added

20  p-toluencsulfonic acid (2 M in dioxane) (1.2 ¢q.). The rcaction mixture was stirred at 90 °C
overnight, and then purified directly by preparative HPLC to give Pyrintegrin derivatives 11

in cxcellent yields.

Structure Name Data
9 N-{cyclopropylmethyl)-4-(4-(6- LC/MS [MH']

S OH
wvah N‘(j NS Sj’ hydroxy-3,4-dihydroquinolin- 452,
Q Y ¥-3, Y q
" HJI\,NJ\N

1(2H)-yl)pyrimidin-2-
ylamino)benzenesulfonamide
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1.95 mn,
2(1H) - yI)pyrlmdln 2-

[ M 393. SNA N HNAO N1-(4- (3, 4-di hydroi soqui nolin-
y1l) - N4, N4- di net hyl benzene-1, 4-diami ne 1.49 mn,
[ M LC/ NORO2MAEST2D40N NL198 N 40 H 4- (3, 4-di hydr0| socﬂﬁTﬂéﬁW‘Hi“Q‘(‘ﬂ-l)

y1l) - N (3- phenoxyphenyl)pyrimdin-2-am ne LC MSRI = 2.36 mn,

395. V EC 110520097 066554 bﬁ{ JUTE Name uata Phid N &
, NNNF | N ' (3 4=ctrydrot auqu 1 = VZARLL L s
yI)isoq | B anj Egé?[ ?;1}4 lﬁnz M 54 ﬁ@gl--ﬂ\fm]
21111 I\ )\ﬁ ydroxy- -_1.y.r quinolin- .
1(2H)-yDpyrimidin-2-
ylamino)benzamide
?s? N-cyclopropyl-4-(4-(6-hydroxy- | LC/MS  [MH']
i 3,4-dihydroquinolin-1(2H)- 438.
o
J:j\ g ypyrimidin-2-
ylamino)benzenesulfonamide
A 0 on N-cyclopropyl-4-(4-(6-hydroxy- LC/MS [MH']
HJK@ lej 3,4-dihydroquinolin-1(2H)- 402.
NP yDpyrimidin-2-
: ylamino)benzamide
‘.S? 4-(4-(6-hydroxy-3,4- LC/MS [MH]
ﬁ g )\’j\ dihydroquinolin-1(2H)- 468,
yl)pyrimidin-2-ylamino)-N-
isobutylbenzenesulfonarnide
4-(4-(6-hydroxy-3,4- LC/MS [MH']
s OH | . A
~N O\@\ N’\\:L dihydroquinolin-1(2H)- 412,
: NJI\N/ N yD)pyrimidin-2-ylamino)-N-
H methylbenzenesulfonamide
PR 2 on | 4-(4-(6-hydroxy-3,4- LC/MS  [MHY]
ﬁk@ L dihydroquinolin-1(2H)- 432.
N™ N7 N yDpyrimidin-2-ylamino)-N-
isopentylbenzamide
Y 4-(4-(6-hydroxy-3,4- LC/MS  [MH']
~ k@\ N/\j\ O | dihydroquinolin-1(2H)- 376.
H RPN yl)pyrimidin-2-ylamino)-N-
H methylbenzamide
g. 4-(4-(6-hydroxy-3,4- LC/MS [MHT|
HN"T dihydroquinolin-1(2H)- 398.
):1 yDpyrimidin-2-
ylamino)benzenesulfonamide
O\©\ Nj OH | 1-(2-(4- LC/MS  [MHT]
@l N)'\N/ N phenoxyphenylamino)pyri.mid.in- 411.
H 4-y1)-1,2,3,4-tetrahydroquinolin-6-
ol
@\ N/j oH 1-(2-(phenylamino)pyrimidin-4- | LC/MS [MH']
| . .
ﬁ)\N/ PéJ/ y1)-1,2,3,4-tetrahydroquinolin-6-ol | 319.
4-(4-(6-hydroxy-3,4- LC/MS [MH']
“"‘/“N i J:j\ dihydroquinolin-1(2H)- 442,
yDpyrimidin-2-ylamino)-N-(2-
hydroxyethyl)benzenesulfonamide

[ MY

N
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N (4-(3,
i ndol-5-amne LC/MSRt= 1.96 m n,

4- di hydr oi soqui nol i n-

2(1H) -yl )pyrimdin-2-yl1)-1H

[VH 342

o<kb 4111 N A e.

NO H

N- (3- (4- (3VRAIMFHRLI soqui nol i n- 2(1H) -yl ) pyri mi di n- 2- PCT/US2009/066554

yl am no) phenypacetarnide LG MSRt= 1.80 min, [MTI 360. N I NNNN4O H
4- (3, 4-[di hydroi g&gwuppl In-Z(I-1) - yI)-Ng4RyTTain-2-y )pyrimg’tgi n- 2}
am ne L mn |_IVI‘H']N5 lJ ITW*
4-(3, 4-d {ﬁ quh Qxl} ggﬂiﬁ Eﬂ_}%ﬁtﬁog j\’?) “éi(é:bm di n- 51-}
am ne LC/ I\/BRP g@ }3 '
pyrimidirni~2-
ylamino)benzenesulfonamide
/k/\ o N-isopentyl-4-(4-(6-methoxy-3,4- | LC/MS  [MH]
HJ\@ JN':\:L ™ | dihydroquinolin-1(2H)- 446,
NTONTON yDpyrimidin-2-
ylamino)benzamide
o 4-(4-(6-methoxy-3,4- LC/MS [MH']
\HJ\Q\ N/j O« | dihydroquinolin-1(2H)- 390.
Ay yl)pyrimidin-2-ylamino)-N-
H methylbenzamide
2.0 4-(4~(6-methoxy-3,4- LC/MS  [MH]
. \@\ N/j\ O~ | dihydroquinolin-1(2H)- 423.
NAN/ " yl)pyrimidin-2-ylamino)-N-
methylbenzenesulfonamide
isopropyl 2-2-(4- | LCIMS  [MH']
HzN n sulfamoylphenylamino)pyrimidin- | 428,
/[\/j\ /? 4-ylamino)benzoate
g isopropyl 2-(2-(4«(N- | LC/MS  [MH"]
8 /C\/L isopentylsulfamoyl)phenylamino)p | 498.
yrimidin-4-ylamino)benzoate
‘,S? N-isopentyl-4-(4- LC/MS  [MH']
N i morpholinopyrimidin-2- 406.
) 0@\ /k/l ylamino)benzenesulfonamide
4-(3,4-dihydroisoquinolin-2(1H)- | LC/MS Rt =

SE SN
;

yl)-N-phenylpyrimidin-2-amine

2.03 min, [MH']
303.

e

MO0

4-(3,4-dihydroisoquinolin-2(1H)-
yI)-N-(4-
morpholinophenyl)pyrimidin-2-
amine

LC/MS Rt
1.84 min, [MH']
388.

OMe
MeO

MeO

4-(3,4-dihydroisoquinolin-2(1H)-
yl)-N-(3,4,5-
trimethoxypheny!)pyrimidin-2-
amine

LC/MS Rt
1.95 min, [MH"]
393,

[

or
N

0
~N N7
QL -

N1-(4-(3,4-dihydroisoquinolin-
2(1H)-yl)pyrimidin-2-y[)-N4,N4-
dimethylbenzene-1,4-diamine

LC/MS Rt
1.49 min, [MH"]
346.

LA

a2

4-(3,4-dihydroisoquinolin-2(1H)-
y)-N-(3-
phenoxyphenyl)pyrimidin-2-amine

LC/MS Rt
2.36 min, [MH"]
395.
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H 40 4-(3, 4-di hydroi soqui nolin-2(1H) - y1)-N(pyridin-4-yQpyrim di n-2-
amne LG/ MSRt= 1.40 min, [ML-11 304. NN '"'""k% A, H 40N N NO

N- (4- (3, 4-wiDR9wroés7’gbqui nol i n- 2(1H) -yl ) pyri m di n- 2- PCT/US2009/066554
ypi soqui nol i n-1-am ne LC/ MBRt - 2.20 m n, [M Tl 354. cr-C. --N61* ,k NA

NA NN , 40—H4={3 4= IIyUI UI anw ot | I|-
y1) - N (pyiroizgh f?'L!Ct.UEQ\ T e ol Dafg . 305,

-ﬁ/ i vr.lyl | ||| ul- % %ﬁ V I}?TiEJ.. [AYJ T‘U/MSI' |Vﬂr1 =
N zk. . H4-(3,4-d 1 ; N
yl)z- N- % p@@ﬁ)ﬁ?\n = ?ﬂ ‘K’B(g’l = 1. EBGH)m ﬂ;}[‘Wﬁ] [MbE]

i mNrF- C-lt ' - H yl)lqoqumohn-é amine
H N-(4-(3,4-dihydroisoquinolin- LC/MS Rt =
@\ o 2(1H)-yDpyrimidin-2-yl)-1H- 1.96 min, [MH']
N indol-5-amine 342
0 N-(3-(4-(3,4-dihydroisoquinolin- LC/MS Rt =
P 2(1H)-yl)pyrimidin-2- 1.80 min, [MH']
H ylamino)phenyl)acetamide 360.
= | N 4-(3,4-dihydroisoquinolin-2(1H)- | LC/MS Rt =
Sy y1)-N~(pyridin-2-yD)pyrimidin-2- | 1.95 min, [MH']
H amine 304.
& N7 4-(3,4-dihydroisoquinolin-2(1H)- | LC/MS Rt =
Ny | P )-N-(pyridin-3-yl)pyrimidin-2- 1.42 min, [MH"]
¥
N”NTTN .
H C@ amine 304.
NZ | N 4-(3 4-dihydroisoquinolin-2(1H)- | LC/MS Rt =
s AP yD)-N-(pyridin-4-ylpytimidin-2- | 1.40 min, [MH']
N @ amine 304.
AN N N-(4-(3,4-dihydroisoquinolin- LC/MS Rt =
sl o 2(1H)-yDpyrimidin-2- 2.20 min, [MH"]
INi N N(D yl)isoquinolin-1-amine 354,
(\N N7 4-(3,4-dihydroisoquinolin-2(1H)- 7 LC/MS Rt =
S AP y1)-N-~(pyrimidin-2-yD)pyrimidin- | 1.70 min, [MH']
H (:@ 2-amine 30s.
K\N N7 4-(3,4-dihydroisoquinolin-2(1H)- |LC/MS Rt =
NaA Py yI)-N~(pyrazin-2-yD)pyrimidin-2- | 1.56 min, [MH]
H @ amine 305.
7 N 4-(3,4-dihydroisoquinolin-2(1H)- | LC/MS Rt =
NLINJI\/NJ\N yI)-N-(1-methyl-1H-pyrazol-5- 1.64 min, [MH"]
N O@ ypyrimidin-2-amine 307,
@\ NS 4-(4-morpholinopiperidin-1-yI)-N- | LC/MS Rt =
M 2 henylpyrimidin-2-amine 0.97 min, [MH"]
HoT U P 340
N '
Lo
. QMe 4-(4-morpholinopiperidin-1-yl)-N- { LC/MS Rt =
MeO N’j (3.,4,5- 1.11 min, [MH"]
o0 H)LN/ D trimethoxyphenyl)pyrimidin-2- 430.
amin
QT
o
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A, /H 4-(3, 4-di hydroi soquinolin-2(1H)- yl1)-N-(1-nethyl-1H pyrazol -5-
yl)pyrimdin-2-amne LG MSRt= 1.64 min, [MH+] 307. 0 1 NNr-N H
4- (4- nor ph¥PiI2ABEeEEdt i di n- 1-y1) - N phenyl pyri m di n- 2- am HE/USZP0MBRES=

0.97 mn, [MH] 340. OV MeO----- 'y 1103.|\/EONX— NN H Lo
4- (4- noy pilui Mo 1.1‘H_‘.tlu. = 1-y1 =T \o 4
trinmeth X"phcnyc VAL A-eH—Ha—2 f tun i M H+}D
2010/ 065]é Uﬁ 09/ 066554 & J%[ M%-@g a
inopiperidin-I- 383
/I\ yl)pynmldm-z ylbenzene-1.4-
O\ diamine
K/o
@ @\ 4-(4-morpholinopiperidin-1-yl)}-N- | LC/MS  [MH']
J\ 'O\ (3-phenoxyphenylpyrimidin-2- | 379
N/\ amine
L_o
m N-(4-(4-morpholinopiperidin-1- LC/MS  [MH]
X ]\O\ yDpyrimidin-2-yl}isoquinolin-6- 391
amine
N
0
H N-(4~(4-morpholinopiperidin-1- LC/MS  [MH']
@ yl)pyrimidin-2-yl)-1H-indol-5- | 379
IO\ amine
N

[0213] Tt is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be

5  suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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| . 11NN H N1, N1-di et hyl - N4- (4- (4- norphol i nopi peri din-1-

yppyri m di n-2-yl ) benzene-1, 4- di am ne LC/ M5[ ML14] 383 N crs--- OONAN
N.-N,- HK 11 K, O 4-(4- nnrpholinopiperidin-l-yl)-N—

(3 phenoxyphenyl)pyr|n1d|n - amne LC/ MS[VHI 379 NAON'--9% - -

R B e NNN- H ¢, 0 N-(4-(4-norpholinopiperidin-1-
pryr|n1d|n 2 ypi soqui nolin-6- amne LOCMSIMT ] 391 HNN- \W abhri -
----- M, NOUTM11, NNET--

CLAIMS

1. A compound having the formula:

N— ::[jJL\ \I::::j (R3),
(R“) \—x _<

L2 is substituted or unsubstituted C,-Cyg alkylene; and

(D)

wherein,

y is an integer from 0 to 3;

z is an integer from 0 to 5;

X is -N=, -CH= or -CR’=;

R' is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl;

R®, R* and R’ are independently -CN, -S(O),R®, -NR'R®, -C(O)R’, -NR'-C(O)R ",
NR'?-C(0)-OR", -C(O)NR"R", -NR'$(0),R", -OR "%, -S(0):NR*),,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl, wherein n is an integer from 0 to 2, wherein if z is greater than 1, two
R? moieties are optionally joined together to form a substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; and

RS, R7, RB, R9, Rw, R, RZ R, RM, R, Rls, RY, R'"® and R" are independently
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted

heteroaryl;
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H21\lh cs,.0 N (4-(4-norpholinopiperidin-1-
yOpyrim di n-2-yl)-1Hindol -5- amne LG MS[M] 379 [0213] It is
under st ood that the exanples and enbodi nents descri bed herein are for
illustrative purposes only and that various nodifications or changes
inlight thereof will be 5suggested to persons skilled in the art and
are to be included wthin the spirit and purview of this application
and scope Obr i heeapediesleshél Mton,| orRURbine@iciiAter tHeedogMra, and
patent applications cited herein are hereby incorporated by reference
in their entiret pharmacaticallyigcpepiahde salichgpals 1. A conpound having t he
formula: O N,L2 z wherein, L2 is substituted or unsubstituted Cl-Cl10
al kyl ene; and y bs anThilK@fund 6O | Qvidreid LF & A&nj1B4eL0er fromoO to
5, Xis -N=, -CH= or Rl is hydrogen, substituted or” unsubstituted

al kyl, substituted or unsubstituted heteroal kyl, substituted or
unsubstituted cyél oal Kyt comnsmad pf elpian 1.ovhausis bis tINT @t <etl=.

het erocycl oal kyl, substituted or unsubstituted aryl, or substituted
or unsubstitutedghete : : AR : | dently -CN,
-S(0)R6, - NRTRS, - o@r{g‘,&#po-“ ﬁ?ﬁfﬁ%{%? ’%}%%eé@- %:é(lgﬁa R TR1S,

-NRI6S(0) 2R17, -0R18, -S(0)2N(RI9)2, substituted or unsubstituted

al kyl, substitutéd or Thmemipound of deinh btvelresein kyd 2 anlivotR toeiedesart adjacent

ot or oyt Bl A A0k rso PR bR ECBE PUARK) bBRclatlid, ¢t ea

or unsubstituted heteroaryl, wherein nis an integer fromO to 2,
wherein if z is great Ehe ¢dmavund of leinRB whxirait Re & -@RE%, apd RShiahydrogai aved

together to.for supstituted or unsubstituted cycl oal kyl,
subst i 0% ﬁ“ﬁ%d3%255§ Vtuted het er ocycl oal kyl, substituted or

unsubstituted aw, or substituted or unsubstituted heteroaryl; and
R6, R7, R8, RO, R O mTRid¢onipband B dainRl dvheRlib, R16, R 7, R18 and -19
tc are indeggﬂﬂgahhznq

X is -N= or -CH=;

R' is hydrogen; and

y and z are 0.

8. The compound of claim 1 having the formula:

9. A composition comprising a population of isolated cells and an amount of
a compound according to claim 1 sufficient to improve survival of isolated cells by at least 2

fold compared to the absence of the compound.
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hydr ogen, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, unsubstituted cycl oal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or unsubstituted aryl, or

substituted or unsubstituted heteroaryl; or a racenate,

di astereoner, tautoner, or a geonetric isomer thereof, or a
pharmaceutically acceptable salt thereof. 2. The

conpound of cl ai no.1, Wl‘l@é(ﬁh[ﬁbsl.tﬂ)niof claih byWkdrein te cellb @reaerpied fidnodthe group
claiml, wherein Xis -N= or -CH=. 4. The conpound of claim/1, erein
Rl is Wl@ﬁlﬁ@l@ﬁf stem cells, 1nduced stgm cqr}rli% p%@aﬁﬁ@@pe&yo&g@tormé @%gre?tlptgd

2 and s B3 ioiehhERndblagtdl acent vertices are joined together to
forma substituted or unsubstituted heterocycl oal kyl . 6.

The conpound of claim1l, wherein R3 is -0OR18, and R18 is hydrogen or
unsubstituted C 1&10 EhkyﬁnpoundOfdaﬂnlfﬂﬂﬁﬂé@npound of claimi1,
wherein L2 is: ﬂﬁ% -N= or RL is hydrogen; and y and z are
0. g m%¥ﬁ£ d&%f claiml having the formula:

9. A conposwhsmnm&gmpﬁmﬂmhgla popul ation of isolated cells and an
amount of a co%found %C rd ng to claim11 sufficient to inprove
survival of Zi'sYi Jtcegr d0hy "at least 2 fold conpared to the absence
of the conpougdN=, &QCHRe conposition of claim9, wherein the cells
are selected fron1the group consisting of stemcells, induced stem
cells, plur Bpé%]@fﬁoﬁﬂéﬁl@éuhsﬁmtqﬁr%géﬁwsor cells, differentiated
cells, betapsgll df15 gl (RQM I

mhereln L2 is %H@ g?igiteg GF&ﬁﬁﬁa%gﬁganégls dg%l @kl %hg%$”h

1; z is an int egarbsﬁtumm(ll)l 6tadi<y2 1s s¥bstitutbdwiththal’gen, svHayedi xfgemz, tao R
unsubstituted C1.6 C(O)NR14R18 OR1 subs ed
o Unaubst ¢ ut ed OIS émrwd (nfh e OB L lawiﬂahﬁYL
substi t ut ed phid Jodigl.agen, wherein if z is 2, two R3 noieties are

j oi ned togethgr o fo Jman unsubstituted C3.8 hetero%ycloalkyl R4 is
-0OR18: and Ry 4R ,mlq-)R are independently hydrogen, or unsubstituted C,.¢ alkyl

12. The compound of claim 1 having the formula selected from the group

consisting of:

O
W7 O
o gfj? S
— N
ORI 8-
N S , OMe

O
° HH“@“@
HN—{':TJ\ /\T:;J *mk*f:j)L /Ef;]
CFy \

3

N
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tc. and R18 are independently hydrogen, or unsubstituted Cl.6 al kyl.
12. The conpound of claim 1 having the formula selected fromthe group

consisting of: O N HN- | N and Nj/ 13. The conpound of
claim11 having the forml a:

0 0
N H N \
HN—¢ :H/HKH/N\(::J\W(N\V/“\// HN—«( :H/ﬂ\ﬁ/\\(::]\w(N\\
(=ak S ) __N ) 3

\N

N—7 N—7
HN_</ j)‘\ f@
T ",
o
N N
HN—¢C || H (?
N
2 N
and N—7
13.  The compound of claim 1 having the formula:

0
Nf_j>—N—<’:T)L
WY s' H/\©
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