wo 2015/119579 A1 || IO OO0 AR

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/119579 A1

(51

eay)

(22)

(25)
(26)
(30)

1

13 August 2015 (13.08.2015) WIPOIPCT
International Patent Classification: (72)
AG61K 31/4439 (2006.01)  CO7D 405/04 (2006.01)

A61K 31/422 (2006.01) CO7D 413/04 (2006.01)
A61K 31/4178 (2006.01)  CI2N 5/00(2006.01)

CO7D 401/04 (2006.01)  AG61P 9/00 (2006.01)

International Application Number:
PCT/SG2015/050015

International Filing Date:

6 February 2015 (06.02.2015)
Filing Language: English
Publication Language: English
Priority Data:
2014009815 7 February 2014 (07.02.2014) SG
Applicants: AGENCY FOR SCIENCE, TECHNO-

LOGY AND RESEARCH [SG/SG]; 1 Fusionopolis Way,
#20-10 Connexis, Singapore 138632 (SG). NATIONAL
UNIVERSITY OF SINGAPORE [SG/SG]; 21 Lower
Kent Ridge Road, Singapore 119077 (SG).

(74

(8D

Inventors: LACO, Filip; 20 Biopolis Way, #04-01
Centros, Singapore 138668 (SG). LOW, Joo Leng; 8 Bio-
medical Grove, Neuros #07-01, Singapore 138665 (SG).
OH, Steve; 20 Biopolis Way, #06-01 Centros, Singapore
138668 (SG). CHAI, Christina Li Lin; 8 Biomedical
Grove, Neuros #07-01, Singapore 138665 (SG). ZHONG,
Qixing; National University of Singapore, Faculty of Sci-
ence, Department of Pharmacy, Block S4A, Level 3, 18
Science Drive 4, Singapore 117543 (SG).

Agent: SPRUSON & FERGUSON (ASIA) PTE LTD;
P.O. Box 1531, Robinson Road Post Office, Singapore
903031 (SG).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

[Continued on next page]

(54) Title: 2,4,5-TRI-SUBSTITUTED AZOLE-BASED CASEIN KINASE 1 INHIBITORS AS INDUCERS FOR CARDIOMYO-
GENESIS

2
R“qu

2 .
| DR
X

&

142

(57) Abstract: This invention relates to a method for inducing or enhancing
the differentiation of pluripotent stem cells into cardiomyocyte via casein
kinase 1 inhibition said method comprising culturing the stem cells in the pres-
ence of a medium comprising a casein kinase 1 inhibitor of the formula (I) or
(I) or a stereoisomer, tautomer, or a salt thereof wherein R!, R* and R? inde-
pendently from another represent hydrogen, optionally substituted alkyl, al-
kenyl, alkynyl, heterocyclyl, heteroaryl or aryl; X represents NR*, O or S; and
R? represents hydrogen, optionally substituted alkyl, alkenyl, alkynyl, hetero-
cyclyl, heteroaryl or aryl. The method can be used in the late phase of stem cell
difterentiation and in the compounds of formula (I) or (II) in combination with
other small molecules can lead to especially high differentiation of stem cells
into cardiomyocytes. The invention further relates to novel compounds which

can be used in the method of the invention and kits for stem cell differenti-

ation.
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