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[0020] According to an aspect, the disclosure provides for compounds of the following general

formulas [, I, 1, IV, V and VI
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[0020a] According to an aspect, the disclosure provides for a compound of formula lIA, IIB or 1IC

H
N
N
k@gcw W@E@\ a
=N

A 1B or nc

or a salt thereof;



Ba

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R?, and RS and
R6 are the same or different and are each independently L, or they join together with C to form a 5 to 7-
membered ring which optionally includes one or more heteroatom selected from N, O and S, optionally
the ring is substituted with one or more R*; wherein R' is -H, -C+.5 alkyl, - or -Ca7 cycloalky!;
Wis _

1) -OR", wherein R'is -C alkyl, or -Cs.7 cycloalkyl, optionally substituted with 1 or 2

R” substituents,

2) - NRHR!

3) -L-N(R"R',

4) -O-L- heterocyclyl optionally substituted with one or more R* or R' substituents

attached on either or both the L and heterocyclyl groups,

5) -(N(R"-L), = N(R")R', wherein n is 1;
wherein when two R' substituents are present on the same nitrogen atom, then unless otherwise
defined, each R' substituent is independently selected from the list of R values described thereafter,
and wherein, when (R') and R* are attached to a nitrogen atom, optionally they join together with the
nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more other heteroatom
selected from N, O and S, optionally the ring is substituted with one or more R or RA;
Lis

1) -Cipalkyl,

2) -Cazcycloalkyl, or

3) heterocyclyl,
and wherein the alkyl, the cycloalkyl, the heterocyclyl, are each independently optionally substituted
with one or two RA substituent;

Rlis
1) -H,
2) -Cisalkyl,
3} -Cogalkynyl,
4) -C1s perfluorinated,
5) -heterocyclyl,
6) -aryl,
7) or
8) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno{3,4-d]imidazol-4-yljpentanoyl,
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and wherein the alkyl, the alkynyl, the perfluorinated alkyl, the heterocyclyl, and the aryl groups are

each independently optionally substituted with 1, 2 or 3 RA or R" substituents;

RZis

1) -H,

2) -Cisalkyl,

3) -C(O)RY, wherein R'is -aryl, or -heteroaryl,

4) -Csalkyl-heteroaryl optionally substituted with one or more RA or R substituents attached
on either one or both the -C1.salkyl and the heteroaryl groups, wherein Rtis -H, -Csalkyl, -
Cos alkenyl, -Co.s alkynyl, or - C1.5 alkyl wherein the hydrogen atoms are all substituted with
fluorine atoms,

5) -Ci.aalkyl-aryl optionally substituted with one or more RA or R! substituents attached on
either one or both the -Cisalkyl and the aryl groups, wherein R'is -H, -C1. alkyl, -Co
alkenyl, -Co alkynyl, or - C15 alky! wherein the hydrogen atoms are all substituted with
fluorine atoms,

RAis
1) -halogen,
2) -CFs,
3) -OR1,
4) -NR'R1,
5) -L-NR'R1,
6) -C(O)RT,
7) -C(-N=N-)(CF3),

provided that the compound of Formula (1) is other than

[O]/\NHz ;and [o NH,
N NH, O—Me

N \I g > \< N \[ g : > \<

“\ G © | N/ N ©
NTR
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[0020b]According to an aspect, the disclosure provides for a method of increasing stem and progenitor
cells in vitro or ex vivo, the method comprising; contacting a starting population in the presence of at
least one compound, optionally together with at least one cell expanding factor which is a biologic or

another small molecule, wherein said compound is of formuta llA, 1B or 1IC

@ . H RS
R0 N et N R®
N
' 7Y e &
W N W N N

HA B

Zx

or lc

or a salt thereof;

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R, and RS and
R® are the same or different and are each independently L, or they join together with C to forma 5 to 7-
membered ring which optionally includes one or more heteroatom selected from N, O and S, optionally

the ring is substituted with one or more R ; wherein R*is -H, -C1s alkyl, - or -Ca.7 cycloalkyl; W is

1) -OR", wherein R'is -Cs5 alkyl, or -Cs7 cycloalkyl, optionally substituted with 1 or 2 RA
substituents,
2) -N(R"RY,
3) -L-N(RHR1,
4) -O-L- heterocyclyl optionally substituted with one or more RA or R substituents attached on
either or both the L and heterocyclyl groups,
5) ~(N(R")-L)n - N(RN)RT, wherein nis 1;
and wherein when two R* substituents are present on the same nitrogen atom, then unless otherwise
defined, each R substituent is independently selected from the list of R* values described thereafter,
and wherein, when (R') and R* are attached to a nitrogen atom, optionally they join together with the
nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more other heteroatom

selected from N, O and S, optionally the ring is substituted with one or more R or RA;
Lis

1) -Cisalkyl,

2) -Cogalkynyl, or



3)

6d

heterocyclyl,

H

and wherein the alkyl, the cycloalkyl, and the heterocyclyl groups are each independently optionally

substituted with one or two RA substituent;

Rtis

f)
2

o o P W

)
)
)
)
)
)

7

—H,

-Crg alkyl,

-Cos alkynyl,

-C1.5 perfluorinated,

-heterocyclyl,

-aryl,
5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]Jimidazol-4-ylJpentanoyl,

and wherein the alkyl, the alkynyl, the perfiuorinated alkyl, the heterocyclyl, and the aryl, groups are

each independently optionally substituted with 1, 2 or 3 R or R substituents;

R2is

RA s

-H,

-C1.6 alkyl,

-C(O)RY, wherein R'is -aryl, or -heteroaryl,

-C1.3alkyl -heteroaryl optionally substituted with one or more RA or R substituents attached
on either one or both the -C1.salkyl and the heteroaryl groups, wherein R'is -H, -C1.6 alkyl,
-Co alkenyl, -Ca alkynyl, or - C1.5 alkyl wherein the hydrogen atoms are all substituted
with fluorine atoms,

- -Cy.3alkyl -aryl optionally substituted with one or more RA or R* substituents attached on
either one or both the -Cs.salkyl and the aryl groups, wherein R'is -H, -C1s alkyl, -Co.6
alkenyl, -C2s alkynyl, or - C1.5 alkyl wherein the hydrogen atoms are all substituted with

fiuorine atoms

-halogen,
'CF37



be
3) -OR1,
4) -NR'R!,
5 -L-NR'RY,
)
)

)

6) -C(O)RY, or
7) -C({-N=N-)(CF3).

[0020c] According to an aspect, the disclosure provides for a compound of general formula | or I

z H H
‘\\ N z N
N N
=
ax: { Vg
=N =N
W w

| il
or a salt thereof,
wherein:
Zis
-P(0) (OR") (OR1),
-C(O)OR1,
-C(O)NHR?,
-COIN(RYR

(®)

O)RY,

oNHa,
oNHR1,
NRIRY,

)
)
)
)
5 -C
)
)
) -
) -

O
e et Mt e e -

either or both the L and the heteroaryl groups,
16) -L-heterocyclyl optionally substituted with one or more RA or R substituents attached on

either one or both the L and the heterocyclyl groups,
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17) -L-aryl optionally substituted with one or more RA or R' substituents attached on either or
both the L and the heteroary! groups,

18) -heteroaryl optionally substituted with one or more RA or R* substituents, or

19) -aryl optionally substituted with one or more RA or R" substituents,
and wherein each substituent is optionally attached to the L group if it is not already present,
and wherein, when (R") and R are attached to a nitrogen atom, optionally they join together with the
nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more other heteroatom
selected from N, O and S, optionally the is substituted with one or more R' or RA;
Wis

1) -OR?, wherein R'is -Ci alkyl, -Co5 alkenyl, -Co alkynyl,-Ca.7 cycloalkyl, -Cs7 cycloalkenyl,
-C15 perfluorinated, -heterocyclyl, -aryl, -heteroaryl, -benzyl, or 5-{(3aS,4S,6aR)-2-
oxohexahydro-1H-thieno[3,4-d]imidazol-4-ylJpentanoyl, wherein the alkyl, the alkenyl, the
alkynyl, the cycloalkenyl, the perfluorinated alkyl, the heterocyclyl, the aryl, the heteroaryl
and the benzyl groups are each independently optionally substituted with 1, 2 or 3 RA or R?
substituents;
-L-OH,
-L-OR",
-SRI,

2)
)
)
5) -CN,
)
)
)
)

3

o

6) -P(O)ORY)(ORY),
-NHR1,
~N(RYRY,
-L-NHo,
10) -L-NHR?,
1) -L-N(R")R?,
12) -L-SR1,
13) -L-8(0
14) -L-S(O
15) -L-P(
)
)
)

-~

8

<«

R

-L- )2R1
-L-P(O){ORM)(OR"),
-C(O)OR1,
-C{O)NH2,
-C(O)NHR,

1
17
18

D
@)



19) -CONRRY,
20) -NHC(O)R?,

gither or both the L and the heteroaryl groups,

48) -L-heterocyclyl optionally substituted with one or more RA or R' substituents attached on
either or both the L and the heterocyclyl groups,

47) -L-aryl optionally substituted with one or more RA or R! substituents attached on either or

both the L and aryl groups,
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48) -L-NRY(R1),

49) ~{L-)2 NR?,

50) -L-(N(R")-L)n— N(RR?,

51) -L-(N(R")-L)n — heteroaryl optionally substituted with one or more RA or R! substituents
attached on either or both the L and heteroaryl groups,

52) -L-(N(R")-L)» — heterocyclyl optionally substituted with one or more RA or R substituents
attached on either or both the L and heterocyclyl groups,

53) -L-(N(R")-L)n ~ aryl optionally substituted with one or more RA or R substituents attached
on either or both the L and aryl groups,

54) -O-L-N(RYR1,

55) -O-L- heteroary! optionally substituted with one or more RA or R* substituents attached on
either or both the L and heteroaryl groups,

56) -O-L- heterocyclyl optionally substituted with one or more RA or R' substituents attached on
either or both the L and heterocyclyl groups,

57) -O-L- aryl optionally substituted with one or more RA or R substituents attached on either
or both the L and ary! groups,

58) —(O-L)>-NR?,

59) -O-L-(N(R")-L)a = N(R")R?,

60) -O-L-(N(R")-L)n — heteroaryl optionally substituted with one or more R or R! substituents
attached on either or both the L and heteroaryl groups,

61) -O-L-(N(R")-L)» — heterocyclyl optionally substituted with one or more RA or R substituents
attached on either or both the L and heterocyclyl groups,

62

63

) -O-L-(N(R")-L)n- aryl optionally substituted with one or more RA or R* substituents,
)

64) -S-L- heterocyclyl optionally substituted with one or more RA or R* substituents,
)

-S-L- heteroaryl optionally substituted with one or more RA or R substituents,

65) -S-L- aryl optionally substituted with one or more RA or R' substituents attached on either

or both the L and aryl groups,

66) —(S-L)2NR",

67) -S-L-(N(R")-L)n = N(RHR?,

68) -S-L-(N{R")-L)n — heteroaryl optionally substituted with one or more R substituents,
69) -S-L-(N(R")-L)» ~ heterocycly! optionally substituted with one or more RA substituents,
70) -S-L-(N(R")-L)n — aryl optionally substituted with one or more R substituents,



Bi
) -
) -(N(R")-L)n - N(RR?,
~(N(R"L)2 -NR?,
4) <(N(R")-L)n — N(RTRA,
~(N(R")-L)n — heteroaryl optionally substituted with one or more RA or R' substituents,
L)

73)

) -(N(
) -(N(
6) -(N(R
) -(N(R

)

-~ o~ o~
Ot

n — heterocyclyl optionally substituted with one or more RA or R" substituents,
77) -(N

78) -heteroaryl optionally substituted with one or more RA substituents, or

)-L)n — aryl optionally substituted with one or more RA or R' substituents,

79) -aryl optionally substituted with one or more RA substituents,
and wherein each substituent is optionally attached to the L group if it is not already present,
and wherein when two R! substituents are present on the same nitrogen atom, then each R!
substituent is independently selected from the list of R! values described thereafter,
and wherein n is an integer equal to either 0, 1, 2, 3, 4, or 5,
and wherein, when (R") and R are attached fo a nitrogen atom, optionally they join together with the
nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more other heteroatom
selected from N, O and S, optionally the ring is substituted with one or more R or RA;
Lis

1) -Cisalkyl,

2) -Copalkenyl,

3) -Casgalkynyl,

4) -Cszcycloalkyl,

5) -Cs.zcycloalkenyl,

6) heterocyclyl,

7y -Cisalkyl-Cs7 cycloalkyl,
8) -Cisalkyl-heterocyclyl,
9) aryl,or

10) heteroaryl,
and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkyl, the cycloalkenyl, the heterocyclyl, the aryl
and the heteroaryl groups are each independently optionally substituted with one or two RA substituent;
R'is '

1) -H,

2) -Cisalkyl,



3) -Cos alkenyl,

4) -Cogalkynyl,

5) -Cszcycloalkyl,

6) -Csrcycloalkenyl,
7) -Cus perfluorinated,
8) -heterocyclyl,

9) -aryl,

10) -heteroaryl,

11) -benzyl, or

12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentanoyl,
and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinated alkyl, the
heterocyclyl, the aryl, the heteroaryl and the benzyl groups are each independently optionally
substituted with 1, 2 or 3 RA or R* substituents;

R?Zis
1) -H,
2) -Cis alkyl,
3) -SR1,
4) -C(O)R!,
5) -S(O)R?,
6) -S(O)2R1,
7) -benzyl optionally substituted with 1, 2 or 3 RA or R' substituents,
8) -L-heteroaryl optionally substituted with one or more RA or R' substituents attached on

either one or both the L and the heteroaryl groups,

9) -L-heterocyclyl optionally substituted with one or more RA or R' substituents attached on
either one or both the L and the heterocyclyl groups,

10

——t

-L-aryl optionally substituted with one or more RA or R" substituents attached on either one
or both the L and the aryl groups,
11) -heteroaryl optionally substituted with one or more RA or R'substituents, or
12) -aryl optionally substituted with one or more RA or R substituents,
and wherein each substituent is optionally attached to the L group if it is not already present;
RA s

1) -halogen,
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34) -NHC(O)NH,
35) -NHC(O)NHR?,
36) NHC(O)N(R'R!
37) NRIC(O)NHz,
38) -NRIC(O)NHRY,
39) NRIC(ONRR!
40) -NHS(O)R',
41) NR‘S( )R,
42) -

43) -
44) -
45) -
46) -
47) 0
48) S
49) -
50) -N

51) -C(—N=N—)(CF3),

and wherein the benzy! group is optionally substituted with 1, 2 or 3 R or R substituents

provided that the compound of Formula (1) is other than

e ?\i proermes, DA M
S SV N
Y £ s\wf o S
HN i
E\T%’ = E]
I !
2 ‘ét { 3
X enoue ; S go0H ;
N N
a L - @ SanY
;’*‘7‘:{ xm,_i’ = \\M/

HN HN
]
o, ON

f)’
i Xf‘}wi\

= -

fx ™

CONH,



X
O

Q
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~nNT OMe H,N
S om0 e ( <
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i
N
; N
s e
N
and HzN
[0021] The substituents in the above general formulas [, II, lll, IV, V and VI, namely, Z, W, L, Li, X, X,

R R2 R3, R4 and m are as defined herein below.

[0022] According to an aspect, the disclosure provides for pharmaceutical compositions comprising a

compound of general formula |, I, Ill, IV, V or VI.

[0023] According to an aspect, the disclosure provides for use of a compound of general formula 1, I,
I, 1V, Vor VI to expand hematopoietic stem cells. In embodiments of the disclosure, the hematopoietic

stem cells are human cells.
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CLAIMS
1. A compound of formula lIA, IB or {IC
O RS
H H H
R1O N Het N R6 N
R’ —r? g2
=N =N =N
W W w

A B or lic

or a salt thereof;

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R', and
R® and R® are the same or different and are each independently L, or they join together with C
to form a 5 to 7-membered ring which optionally includes one or more heteroatom selected from
N, O and S, optionally the ring is substituted with one or more R'; wherein _R1 is -H, -Cq.¢ alkyl, -
or -Cg_} cycloalkyl;

W is
1) -OR’, wherein R is -Cy.¢ alkyl, or -C;.; cycloalkyl, optionally substituted with 1 or 2 R
substituents,
2) —N(R"R'
3) -L-N(RV)R',

4) -O-L- heterocyclyl optionally substituted with one or more R* or R' substituents
attached on either or both the L and heterocyclyl groups,

5) «(N(R"-L),—N(R"HR', wherein n is 1;
wherein when two R' substituents are present on the same nitrogen atom, then unless
otherwise defined, each R’ substituent is independently selected from the list of R' values
described thereafter,
and wherein, when (R') and R" are attached to a nitrogen atom, optionally they join together
with the nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more
other heteroatom selected from N, O and 8, optionally the ring is substituted with one or more
R' or R
Lis

1) -Cigalkyl,

2) -Csycycloalkyl, or

3) heterocyciyl,



81

and wherein the alkyl, the cycloalkyl, the heterocyclyl, are each independently optionally

substituted with one or two R”* substituent;

R'is

8)

-H,

-Cq.salkyl,

-Cogalkynyl,

-C1.5 perfluorinated,

-heterocyclyl,

-aryl,

or
5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-ylJpentanoyl,

and wherein the alkyl, the alkynyl, the perfluorinated alkyl, the heterocyclyl, and the aryl groups

are each independently optionally substituted with 1, 2 or 3 R* or R" substituents;

R?is

R*is
1)
2)
3)

1) -H,

2) -Cqgalkyl,

3) -C(O)R', wherein R'is -aryl, or -heteroaryl,

4) -Cysalkyl-heteroaryl optionally substituted with one or more R* or R' substituents
attached on either one or both the -C4.salkyl and the heteroaryl groups, wherein R'is
-H, -C alkyl, -C, alkenyl, -C,¢ alkynyl, or - Cy.s alkyl wherein the hydrogen atoms
are all substituted with fluorine atoms,

5) -Cq.salkyl-aryl optionally substituted with one or more R* or R' substituents attached
on either one or both the -C,_salkyl and the aryl groups, wherein R'is -H, -C g alkyl, -
C,¢ alkenyl, -C.¢ alkynyl, or -~ Cys alkyl wherein the hydrogen atoms are all
substituted with fluorine atoms,

-halogen,

-CFs,

-OR",

-NR'R’,

-L-NR'R’,

-C(O)R’,
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7) -C(-N=N-)(CF3),

provided that the compound of Formula (1) is other than

0] . 0]
[ j/\NHz ;and j/\NHz
) C

NH,, N O—Me
N~ \j\/f >“ <
le j:[ E ° L7 N °
N7 N
2 A compound according to claim 1, wherein the compound is of formula 1IB and the ring

of Het is a 5-membered ring, and the heteroatom is N.

3. A compound according to claim 1, wherein the compound is of formula
z N
7\ -
=N
NR'
\L/NR3R“

or a salt thereof,

wherein R® and R* are the same or different and are each independently H, or R, or R® and R*
join together with N to which they are attached to form a 3 fo 7-membered ring which optionally
includes one or more other heteroatom selected from N, O and S, optionally the ring is

substituted with one or more R or R,

4. A compound according to claim 1, wherein:
Z is CO;Me or 2-methyl-2H-tetrazol-5-yl;
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R? is benzyl or H; and

W is NH-L-N(RYR" wherein L is C,.4 alky! or Cs; cycloalkyl and R" and (R1) is Cy.4 alkyl or H; or
(R") and R" join together with the nitrogen atom to which they are attached to form a 3 to 7-
membered ring, which optionally includes one or more other heteroatom selected from N, O

and S, optionally the ring is substituted with one or more R" or R”,

5. A compound according to claim 1 which is:
Compound
Structure
number
O
H
MeO N N
&
=N
| ?
@
O
i
MeO N \
=
=N
| ?
§
0
H
MeO N N
Y
=N
3 ;;
N—
s
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Compound
Structure
number
O
H
MeO N N
&
4 =N
H;
/N\
0
H
MeO N "
Y
=N
| ?
—N
\
0
H
MeO N
a
=N
6 H;
)
O
H
MeO N N
T
=N
7 HN
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- Compound
Structure
number
0
H
MeO N "
7Y
!
| ?
H,oN
O
H
MeO N N
Y
=N
9 HN
HO{
@
0
H
MeO N N
&
=N
10 HN
®
H
0
H
MeO N N
7Y
=N
11 HN

Iz
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Compound
Structure
number
O
H
MeO N .
Y
=N
12 H§N
@
b
O
H
MeO N N
&
=N
13 Q
N
)
N=N
—N_ _ H
‘N N
N
7Y
=N
14 HNi
O
MeO,C y /R
@{’3 —
15 =N
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Compound
Structure
number
MeO,C - 7
N —
\@1@
16 =N
HN
0
MeO,C H A\
N —
\@{Q\N
17 =N
HN
0
MeO,C H S
N \ /)
. 7N
18 =N
HN
0
|
MeO,C l\ N . /\\ 5
= / A
19 N
HN\_‘\iFA
N
H
MeO,C N O
Cl@
20 =N
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Compound
Structure
number
MeO,C i
N
CE{\
21 N =N OMe
0
MeO,C H
N
@l@
22 N =N 0OH
0
MeOzC “
N
CE{\
23 ==N
HN ©
0
MeO,C H
N
@{\
24 » =N Me
0
N
MeO,C n i N/ . \\N
\ CFs
25 =N
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Compound

number

Structure

26

EtO,C i
| @E@
=N
N TFA

H \~\—NC>

27

MeOC._~ N
[eug

=N
HN TFA

0

28

MGOQC SN
Br
ﬁ{ ) &

H
N
N
: 3
=N
HN TFA
0

29

MeO,C §
%N\ g
=N e
HN

TFA

O

30

Me
MeO,C y
\@1@
=N
HNLLFA

N
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Compound
Structure
number
MGOZC R
F
N
7@/\{\
31 =N
N TFA
~0
H
MeO,C
o2 N N /\\ OMe
2R
32 HN =N TFA
0
MeO,C i 0
7N CFs
33 N
e
MeO,C i OH
@{N\
34 =N
HN
0
N=n
—N H
\N/ N
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Compound
Structure
number
MeOzC >\Q
46 \©/\C
o 'S
Meozc@{ ﬂ
47
MeO,C o
U@
48 =
Me~N
0
MeO,C >p
49 \@{
MeO,C
50

NN

Me H




94

Compound
Structure
number
@320 ¥
N
51 \©/\{\
=N
HN
(Me
N
2
MeO,C. A p
52 Hy 0 s
Me
\<
o]
MeC,C N\\
N/ w \ng HN/(/NH
53 HN = (o] 54
MeO,C y
N
74 \>\
Me
54 =
HN
0
o}
H
MeHN N "
7\
55 =N
HN

or a salt thereof.

8. A compound according to claim 1, wherein R? is benzyl or H.
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7. A compound according to claim 1, wherein R® and R® join together with C to form:
SN
—N
N )\
N ;’;
8. A compound according to claim 1, wherein W is
o
NH
N/V\N/ ‘1%7\
H
or HaN'
9. The compound according to claim 1, wherein the compound is
)
N
MeO / N N'N:N ’
\> - N N
=N
HN 2

Mo
; T 3
=N . H -
i }"‘“‘w J 5 tomens /4’/
,‘;\( P fw"‘wi;'j '9.‘:'} ) / "
% &
,:*‘"”*"N
HIN
‘fﬁ “\
Y’g ‘)}
y
s
N

or a pharmaceutically acceptable salt thereof.
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10. The compound of claim 1 which is a hydrochloride salt of

0]
MeO

11. The compound of claim 1 which is a hydrobromide salt of

12. A method of increasing stem and progenitor cells in vifro or ex vivo, the method
comprising; contacting a starting population in the presence of at least one compound,
optionally together with at least one cell expanding factor which is a biologic or another small

molecule, wherein said compound is of formula {[A, {18 or {iC

9 H H R
R1O N Het N =6
7N 7N /N
_—r? _ R? d—R?
N N =N
W W W

HA B or o

ZI

or a salt thereof;



97

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R', and
R® and R® are the same or different and are each independently L, or they join together with C
to form a 5 to 7-membered ring which optionally includes one or more heteroatom selected from
N, O and S, optionally the ring is substituted with one or more R" ; wherein R is -H, -C, alkyl, -
or -Cs.7 cycloalkyl; W is

—
~—

-OR, wherein R'is -C1.g alkyl, or -Ca.7 cycloalkyl, optionally substituted with 1 or 2 RA substituents,
2) -N(R"R',
) -LNR)R',
4) -O-L- heterocyclyl optionally substituted with one or more R” or R" substituents attached
on either or both the L and heterocyclyl groups,

5) -(N(R')-L), ~ N(R")R', wherein n is 1;
and wherein when two R' substituents are present on the same nitrogen atom, then unless
otherwise defined, each R' substituent is independently selected from the list of R' values
described thereafter,
and wherein, when (R') and R' are attached to a nitrogen atom, optionally they join together
with the nitrogen atom to form a 3 fo 7-membered ring which optionally includes one or more
other heteroatom selected from N, O and S, optionally the ring is substituted with one or more

R' or R

Lis
1) -Cyealkyl,
2) -Cyealkynyl, or
3} heterocyclyl,

'

and wherein the alkyl, the cycioalkyl, and the heterocyclyl groups are each independently

optionally substituted with one or two R* substituent;

R'is
1) ~H,
2) -Cygalkyl,
3) -Caealkynyl,
4) ‘—C1_5 perfluorinated,
5) -heterocyclyl,
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6) -aryl,
7) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl}jpentanoyl,
and wherein the alkyl, the alkynyl, the perfluorinated alkyl, the heterocyclyl, and the aryl, groups

are each independently optionally substituted with 1, 2 or 3 R* or R" substituents;

R?is

1) -H,

2) -Cygalkyl,

3) -C(O)R', wherein Ris -aryl, or -heteroaryl,

4) -Cyzalkyl -heteroaryl optionally substituted with one or more R* or R substituents
attached on either one or both the -Cysalkyl and the heteroaryl groups, wherein R is
-H, -Cy4 alkyl, -Cy.¢ alkenyl, -C,¢ alkynyl, or - C4.5 alkyl wherein the hydrogen atoms
are all substituted with fluorine atoms,

5) - -Cyaalkyl -aryl optionally substituted with one or more R* or R' substituents
attached on either one or both the -C,.salkyl and the aryl groups, wherein R'is -H, -
Ci alkyl, -C,¢ alkenyl, -C.,.¢ alkynyl, or - Cy.5 alkyl wherein the hydrogen atoms are

all substituted with fluorine atoms

R*is
1) -halogen,
2) -CFs,
3) -OR’,
4) -NR'R,
5 -L-NR'R",
6) -C(O)R', or
7) -C(-N=N-)(CF3).

13. The method of claim 12, which is ex vivo.

14. The method of claim 13, comprising contacting the starting population with at least one

cell expanding factor which is a biologic.

15. The method of claim 12, wherein the compound is of formula IIB and the ring of Het is a 5-

membered ring, and the heteroatom is N.
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16. The method of claim 12, wherein the compound is of formula

z N
/ N
)
=N
NR'
\L __—NR3R?

or a salt thereof,

wherein R® and R* are the same or different and are each independently H or R, or R® and R*
join together with N to which they are attached to form a 3 fo 7-membered ring which optionally

includes one or more other heteroatom selected from N, O and S, optionally the ring is

substituted with one or more R or R%.

17. The method of claim 12, wherein:
Z is CO,Me or 2-methyl-2H-tetrazol-5-yi;
R?is benzyl, or H; and

W is NH-L-N(R")R" wherein L is C,.4 alkyl or Cs.7 cycloalkyl and R" and (R1) is C+., alkyl or H; or
(R") and R" join together with the nitrogen atom to which they are attached to form a 3 to 7-

membered ring, which optionally includes one or more other heteroatom selected from N, O

and S, optionally the ring is substituted with one or more R" or R”.

18. The method of claim 12, wherein the compound is:

Compound
Structure
number
0]
H
MeO N .
7Y
=N
1 HN
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Compound
Structure
number
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MeO N .
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=N
| ?
g
O
H
MeO N N
7Y
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3 HN
N—
s
O
MeO N "
7Y
4 =N
HN
Ve ~
O
H
MeO N N
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5 HN
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Compound

Structure
number
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H
MeO N "
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=N
6 H;
9
0
H
MeO N .
&
=N
| ?
(-
O
H
MeO N \
7Y
=N
| ?
HoN
O
H
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9
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Structure

MeO

MeO

MeO

MeO

Compound

number

10

11

12

13
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Compound
Structure
number
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@{N
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20 HN N
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21 =N OMe

MeO,C Y
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22 =N oH
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23 =N ©




105

Compound
Structure
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27 =N
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Compound
Structure
number
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Compound
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Compound
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Compound
Structure
number
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Compound
; Structure
number
MeO,C 3
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M
N
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Compound
Structure
number
MeO,C N
N
S
Me
54 =N
HN
0
0
H
MeHN N
7N
55 =N
HN
~0

or a salt thereof.
19. The method of claim 12, wherein R? is benzyl or H.

20. The method of claim 12, wherein R® and RS join together with C 1o form:
N
/ N
N )\
N
N frf
21. The method of claim 12, wherein W is

“7%
NH

\\\“‘l

Q/\/\m/%ﬂ

or MoN

22. The method of claim 12, wherein the compound is
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0
N
MeO p N N’N:N |
\N\> TN N
N
HN 4 )
=N
HN
N \\\\
@ @
Nepy
i B —
NS SN {»’ %
g“:“‘\«xﬁfﬂ’fm“ﬂ{é R‘ /
N ST
S
%N’&w
)
\__/
N,
or a pharmaceutically acceptable salt thereof,
23. The method of claim 12, wherein the compound is a hydrochloride salt of
0
H
MeO N .
*
=N
HN

24. The method of claim 12, wherein the compound is a hydrobromide salt of
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N=N
/N‘N/ ﬁ 74 \
FN )=
=N
HN
25. The method according to claim 12, wherein the stem and progenitor cells are human

hematopoietic stem and progenitor cells.

26, The method according to claim 12, wherein the starting cell population includes CD34+
cells harvested from mobilized peripheral blood (mPB}, bone marrow (BM) or umbilical cord
biood (UCB).

27. The method according to claim 26, wherein the starting cell population includes CD34+
cells harvested from umbilical cord blood (UCB).

28. The method according to claim 12, wherein the starting cell population essentially

consists of CD34+ cells purified from one or two umbilical cord blood units.

29. The method according to claim 28, comprising culturing the starting cell population in
presence of said compound from about 2 days to about 21 days.

30. The method according to claim 28, comprising administering said compound to the
starting cell population at a concentration between 1 nM and 3000 nM.

31. The method of claim 14, wherein the biologic comprises Interleukin-3 (IL-3), Granulocyte
Macrophage Colony-Stimulating Factor (GM-CSF), Thrombopoietin (TPO), FMS-Like Tyrosine
Kinase 3 Ligand (FLT3-L), Stem Cell Factor (SCF), Interleukin-6 (IL-6) or a combination thereof.

32. The method of claim 31, wherein the biologic comprises SCF, FLT3-L, TPO, IL-6 or a
combination thereof.

33. The method of claim 12, wherein the other small molecule is StemRegenin 1 (SR1).

34, A cell population as expanded according fo a method as defined in claim 12.



