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CLAIMS
1. A compound of general formula | or 1l
Z H H

l\\ N z N

N
= 74 \>‘—R2 74
\N —
w

or a salt thereof,

wherein:
Zis
1) -P(O) (OR") (OR"),
2) -C(O)OR',
3) -C(O)NHR',
4) -C(OIN(RNHR',
5) -C(O)R",
6) -CN,
7) -SR',
8) -S(O)2NH;,

9) -S(O);NHR',

10)-S(0):N(R"R",

11)-S(O)R’, /

12)-S(0).R’,

13)-L,

14) -benzyl optiondlly substituted with 1, 2 or 3 R or R" substituents,

15) -L-heteroaryf optionally substituted with one or more R* or R" substituents attached
on either/or both the L. and the heteroaryl groups,

16) -L-hetérocyclyl optionally substituted with one or more R* or R" substituents attached
on gither one or both the L and the heterocyclyl groups,

17) A -aryl optionally substituted with one or more R* or R" substituents attached on
either or both the L. and the heteroaryl groups,

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

19) -aryl optionally substituted with one or more R* or R substituents,
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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 togefher
with the nitrogen atom to form a 3 to 7-membered ring which optionally includes one ofmore
other heteroatom selected from N, O and S, optionally the is substituted with one or re R or
R*
Wis , ;
1) -OR", wherein R' is -Ci alkyl, -Cos alkenyl, -C, alkynyl,-Cs/ cycloalkyl, -Cs
cycloalkenyl, -C,5 perfluorinated, -heterocyclyl, -aryl, -heteroaryl, -benzyl, or 5-
[(3a8,48,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl}pentanoyl, wherein the
alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the /perfluorinated alkyl, the
heterocyclyl, the aryl, the heteroaryl and the benzyl grdups are each independently
optionally substituted with 1, 2 or 3 R” or R" substituefits;
2) -L-OH,
3) -L-OR’,
) -SR,
) -CN,
) -P(O)YOR")(OR?),
)
)
)

~N O O A

-NHR',
~N(RHR",
-L-NH,,

10) -L-NHR',
11) -L-N(R"R,
12)-L-SR’,
13)-L-S(O)R’,
14)-L-S(0O),R",
15) -L-P(O)(OR'

(o]

©

20Y-NHC(O)R’, .
1)-NR'C(O)R",
22) -NHC(O)OR',
23)-NR'C(O)OR',
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24) -OC(O)NH,,
25)-OC(O)NHR',
26)-OC(O)N(RMHR,
27)-OC(O)R’,
28)-C(O)R’,

29) -NHC(O)NH,,

30) -NHC(O)NHR,
31) -NHC(ON(R"R,
32) -NR'C(O)NH,,
33)-NR'C(O)NHR’,
34)-NR'C(OIN(RNHR",
35) -NHS(O),R",
36)-NR'S(O),R’,
37)-S(0)2NH,,
38)-S(0),NHR",
39)-S(0),N(R"R’,
40)-S(O)R,
41)-S(0)R,
42)-0S(0).R",
43)-S(0),0R",

443 -benzy! optionally substitut

with 1, 2 or 3 R* or R" substituents,

45) -L-heteroaryl optionally glibstituted with one or more R* or R’ substituents attached
on either or both the énd the heteroary! groups,

46) -L-heterocyclyl optiénally substituted with one or more R* or R" substituents attached
on either or botlr'the L and the heterocyclyl groups,

51Y-L-(N(R")-L), — heteroaryl optionally substituted with one or more R* 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 R* or R’
substituents attached on either or both the L and heterocyclyl groups,
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53) -L-(N(R")-L), — aryl optionally substituted with one or more R* or R" substituen;
attached on either or both the L and aryl groups,

54)-0-L-N(RYR,

55)-O-L— heteroaryl optionally substituted with one or more R* or R' s
attached on either or both the L and heteroaryl groups,

! substituents

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

57)-O-L- aryl optionally substituted with one or more R* or R" subgtituents attached on
either or both the L and aryl groups, /

58) —(O-L),-NR",

59) -O-L-(N(R")-L), — N(R"R',

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

61)-O-L-(N(R")-L), — heterocyclyl optionally sub
substituents attached on either or both the L/and heterocyclyl groups,

teroaryl groups,

ituted with one or more R* or R’

62) -O-L~-(N(R")-L),- aryl optionally substitutec/with one or more R* or R" substituents,
63) -S-L- heteroary! optionally substituted with one or more R* or R" substituents,
64) -S-L- heterocyclyl optionally substityfed with one or more R* or R" substituents,
65)-S-L- aryl optionally substituted with one or more R* or R' substituents attached on
either or both the L and aryl groups,
66) —(S-L), NR',
67) -S-L-(N(R")-L), - N(R"R/, .
68) -S-L-(N(R")-L), — het 6aryl optionally substituted with one or more R* substituents,
69) -S-L-(N(R")-L),
substituents,
70)-S-L-(N(R")-
71)-NR'(R"),

heterocyclyl optionally substituted with one or more R*

" — aryl optionally substituted with one or more R* substituents,

75Y-(N(R")-L), — heteroaryl optionally substituted with one or more R* or R’
substituents,
76)-(N(R"-L), — heterocyclyl optionally substituted with one or more R* or R’

substituents,
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77) -(N(Rj)-L)n — aryl optionally substituted with one or more R* or R" substituents,

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

79) -aryl optionally substituted with one or more R” substituents,
and wherein each substituent is optionally attached to the L group if it is not already pr
and wherein when two R' substituents are present on the same nitrogen atom, thén each R’
substituent is independently selected from the list of R" values described thereaftgf,
and wherein n is an integer equal to either 0, 1, 2, 3, 4, or 5,
and wherein, when (R') and R" are attached to a nitrogen atom, optionalty they join together
with the nitrogen atom to form a 3 to 7-membered ring which optionally includes one or more
other heteroatom selecied from N, O and S, oplionally the ring is s stituted with one or more
R' or RM
Lis

1) -Ciealkyl,

2) -Czealkenyl,

3) -Cyealkynyl,

4) -Cs.7cycloalkyl,

5) -Cs7 cyc!oalkenyl,v

6) heterocyclyl,

7) -Cy.alkyl-Cs.7 cycloalkyl,
8) -Cj.¢alkyl-heterocyclyl,
9) aryl, or

10) heteroaryl,

and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkyl, the cycloalkenyt, the heterocyciyi,
the aryl and the heteroary! grotips are each independently optionally substituted with one or two
R* substituent; '

R'is

2

3

4) -Chealkynyl,
5) /-Cs.7 cycloalkyl,

-Cs.7cycloalkenyl,
-C.5 perfluorinated,
-heterocyclyl,
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9) -anyl,:

10) -heteroaryl,

11) -benzyl, or

12) 5-[(3a8,45,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentanoyl,
and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinat

alkyl, the
heterocyclyl, the aryl, the heteroaryl and the benzyl groups are each independgntly optionally
substituted with 1, 2 or 3 R* or R" substituents;

R?is
1) -H,
2) -Cqg alkyl,
3) -SR',
4) -C(O)R’,
5) -S(O)R’,
6) -S(O)R’,

7) -benzyl optionally substituted with 1, 2 or 3 B# or R" substituents,

8) -L-heteroaryl optionally substituted with ofie or more R* or R" substituents attached
on either one or both the L and the he roaryl groups,

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

10) -L-aryl optionally substituted Mith one or more R* or R' substituents attached on
either one or both the L and’the aryl groups,

11) ~heteroary! optionally Sl/J/ stituted with one or more R* or R" substituents, or

12) -aryl optionally substitdted with one or more R* or R" substituents,

and wherein each substituent s optionally attached to the L group if it is not already present;

R” is
1) -halogen,
2) -CFs,
3) -OH,

-OR’,




10)-CN,
11)-NO,,

12) -NH,
13)-NHR",
14)-NR'R",

15) -L-NH,,

16) -L-NHR',
17)-L-SR,

18) -L-S(O)R’,
19)-L-S(O),R",
20)-C(O)OH,
21)-C(O)OR",
22)-C(O)NH;,
23)-C(O)NHR',
24)-C(O)N(RMR',
25)-NHC(O)R,
26)-NR'C(O)R,
27)-NHC(O)OR",
28)-NR'C(O)OR’,
29) -OC(O)NH,,
30)-OC(O)NHR",
31)-OC(O)N(R"R,
32)-0OC(O)R’,
33)-C(O)R",

© 34)-NHC(O)NH,,
35)-NHC(O)NHR',
36) -NHC(O)N(R'

40) -NH¥S(O).R,
41)NR'S(O)R,
) -S(O)2NH,

43)-S(0),NHR,

86
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provided that the compound of Formula (1) is other than

VU
; /
et )

B

)-S(0)N(RR’,
45)-S(O)R’
46)-S(0)R
47) - OS(O)zR1
48)-S(0),0R",

49) -benzyl,
50)-N3, or
51)

-C(-N=N-)(CF3),

and wherein the benzyl group is optionally substituted with 1, 2 or 3 R*

!
K W,
e/

’”’W

i
\ -N) ]
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e %.\>
7=
HH
e
Wmm%
Nmo
/
CONH,
O

R' substituents
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H,N
CONH,
N ; /.,.,.\
Y N ,
and
2 A compound according to claim 1, wherein the compound is of forp
o) v
H H
RO N Het N
7N 7\
—R? D—R?
=N
w
1A 1B

or a salt thereof
wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R" or R?,
and R® and R® are the same or different and arg each independently L, or they join together with
C to form a 5 to 7-membered ring which opfionally includes one or more hetercatom selected
from N, O and S, optionally the ring is subétituted with one or more R" or R*.

3. A compound according to £laim 2, wherein the ring is a 5-membered ring, and the

heteroatom is N.

A compound according to claim 1, wherein the compound is of formula

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

substituted with one or more R" or R*.

5. A compound according to claim 1, wherein:

Z is CO,Me or 2-methyl-2H-tetrazol-5-yl;

R?is benzyl or H; and

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

1) is C4.4 alkyl or H; or

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

6. A compound according to claim 1 which is:
Compound
“Structure
number
H
MgO N .
&
=N
| ?
@
0
H
MeO N .
Y
=N
2 HN
O
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Compound .
Structure
number
0
H
MeO N N
&
=N
3 HN
4
5
0
H
MeO N N
&
=N
6 HN
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Compound ;
Structure ,
number
7
8
9
O
H
MeO N N
7Y
=N
1 HN
Q)
H
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Compound \
Structure
number
0]
H
MeO N N
Y
=N
11 HN
12
13
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Compound

number

Structure

/

15

16

17

18
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Compound

‘number

Structure

/

20

21

22

23

24
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Compound

number

Structure

25

26

27

28

29
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Compound ,
Structure ,
number
Me
MeO,C N p
7\
HN\_\IFA
N
MeO,C. R
N F
7\
31 =
HN TFA
)
H
MeO. N N oMe
7N
32 HN =N TFA
0
Me0C._~ N 0
@{N\ CFs
33 / -~ =N
0
MeO.C y OH
7N\ CFs
34 =N




100

Compound

number

Structure

/

35

36

37

MeO,C H
N
/
S—H
] =N
38 HN
NH,
MeO,C H
N
/
S—H
=N
HN

NH,
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Compound )
Structure
number
40
41
42
MeO,C o
7
43 =N
N
MeO:C._~y N 7\
[ I~ [\{ ==
44 N ==z HO]
NMe O O
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Compound
' Structure
number
MeO,C N
@@
45 =N
HN
Me
N\_“/—‘NHZ
N
\
46
HO “~N
N
Y S
47 N
A
N
Y S
48 =
Me--N
N
MeO,C H
N
CQ/:\
49 =N
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Compound
Structure
number
MeO,C i
@@
50 N N
\__LN \/_\_N\,_——_
Me H
51
52
MeO,C No ?
N/ N c’:3 //<NH
53 =N
HN [o] S
\‘—\~N2A—e_/—NH
MeO,C H
N
74 \>\
Me
54 =
HN
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Compound
Structure
number
0
H
MeHN N
; J '\i
55 =
HN
0
or a salt thereof.
7. A compound according to claim 2, wherein R? is benzy! or
8. A compound according to claim 2, wherein R® and R® jgin together with C to form:

10. The compound According to claim 1, wherein the compound is




The compound of claim 1 which is a hydrobromide salt of
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N=N :
/N\ - ) H
N N
N
7\
\N *
NH,

13. A method of increasing stem and progenitor cells, the method ¢omprising; contacting a
starting population in the presence of at least one compound, optiopally together with at least
one cell expanding factor which is a biologic or another small molegule, wherein said compound

is of general formuta | or lI

H H
}\\ N VA N
N
=
74 Yo /
=N |
W : w

or a salt thereof,

wherein:

Zis
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12)-S(O),R’,
13)-L,
14) -benzy! optionally substituted with 1, 2 or 3 R* or R" substituents,

15) -L-heteroaryl optionally substituted with one or more R* or R" substituents/attached
on either or both the L and the heteroaryl groups,

16) -L-heterocyclyl optionally substituted with one or more R* or R" substifients attached
on either one or both the L and the heterocyclyl groups,

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

18) -heteroary! optionally substituted with one or more R* or RYsubstituents, or

19) -ary! optionally substituted with one or more R* or R" syBstituents,

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 4tom, optionally they join together

with the nitrogen atom to form a 3 to 7-membered ring

ich optionally includes one or more

other heteroatom selected from N, O and S, optionally the is substituted with one or more R or

Wis

1) -H,

2) -halogen,

3) -ORY,

4) -L-OH,

5) -L-OR’, /
8) -SR',

7) -CN,

8) -P(O)OR"YO
9) -NHR',
10)-N(R")

11) -L-NH,
12) -LKHR',
13)4-N(RHR?,

4)-L-SR’,
15)-L-S(O)R",
16) -L-S(O%R",




17)-L-P(O)(OR")(OR"),
18) -C(O)OR",
19) -C(O)NHs,

20) -C(O)NHR",

21)-C(O)N(R"R",
22)-NHC(O)R?,
23)-NR'C(O)R",
24)-NHC(O)OR",
25)-NR'C(O)OR",
26) -OC(O)NHs,
27)-OC(O)NHR",
28)-OC(O)N(RNR'
29)-OC(O)R",
30)-C(O)R",
31) -NHC(O)NH,,
32) -NHC(O)NHR",
33)-NHC(O)N(RHR',
34) -NR'C(O)NH,,
35)-NR'C(O)NHR',
36) -NR'C(O)N(R"R,
37)-NHS(O),R",
38)-NR'S(O),R’,
39) -S(0)2NH,,
40) -S(O),NHR",
41)-S(O),N(R"R'
42)-S(O)R,
43)-S(0),R",
44)-0S(0)
45)-S(0
46) -
47y-1 -heteroaryl optionally substituted with one or more R” or R' substituents attached

nzyl optionally substituted with 1, 2 or 3 R* or R" substituents,

on either or both the L and the heteroaryl groups,
48) -L-heterocyclyl optionally substituted with one or more R*or R substituents attached
on either or both the L and the heterocyclyl groups,
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49)-L-aryl optionally substituted with one or more R* or R' substituents attached o
either or both the L ‘and aryl groups,

50) -L-NR'(R"),

51)~(L-)2 NR’,

52) -L-(N(R")-L), = N(R"HR",

53)-L-(N(R")-L), — heteroaryl optionally substituted with one or mgre R* or R'
substituents attached on either or both the L and heteroaryl groups

54)-L-(N(R")-L), — heterocyclyl optionally substituted with one /r more R* or R’
substituents attached on either or both the L and heterocyclyl groups,

re R* or R' substituents

55) -L-(N(R")-L);, — aryl optionally substituted with one or
attached on either or both the L and aryl groups,

56)-O-L-N(R"HR", .

57)-O-L- heteroaryl optionally substituted with ong’ or more R* or R' substituents

attached on either or both the L. and heteroaryl groups,

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

59) -O-L- aryl optionaﬂy substituted with gie or more R* or R' substituents attached on
either or both the L and aryl groups

60)—(O-L)-NR",

61) -O-L,-(N(R1)—L)n -~ N(R"R',

62) -O-L-(N(R")-L), — hetero

substituents attached orreither or both the L and heteroaryl groups,

| optionally substituted with one or more R* or R'

63)-0-L-(N(R")-L), — heferocyclyl optionally substituted with one or more R* or R’
substituents attachéd on either or both the L and heterocyclyl groups,
64) -O-L-(N(R")-L)

65) -S-L- heterogtyl optionally substituted with one or more R” or R" substituents,

aryl optionally substituted with one or more R* or R' substituents,

66) -S-L- hetefocyclyl optionally substituted with one or more R" or R" substituents,

0) -S-L-(N(R")-L), — heteroaryl optionally substituted with one or more R* substituents,
71)-S-L-(N(R")-L), — heterocyclyl optionally substituted with one or more RA

substituents,
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72
73

)-S-L-(N(R")-L), — aryl optionally substituted with one or more R* substituents,
)-NR'(R"),
74)-(N(R")-L)y = N(RR',
75)~(N(R")L); -NR’,
76) -(N(R")-L), = N(R")R?,
77)-(N(R"-L), — heteroaryl optionally substituted with one or mor
substituents,
78) -(N(R"-L), — heterocyclyl optionally substituted with one more R* or R’
substituents;
79) -(N(R")-L), — ary! optionally substituted with one or more R%or R' substituents,
80) -heteroaryl optionally substituted with one or more R” sybstituents, or
81) -aryl optionally substituted with one or more R* substjtuents,
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 thg 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, A, or 5,
and wherein, when (R') and R are attached to nitrogen atom, optionally they join together
with the nitrogen atom to form a 3 to 7-membéred ring which optionally includes one or more
other heteroatom selected from N, O and

R' or R%;

optionally the ring is substituted with one or more

Lis

-C, s alkyl,
-Cys alkenyl,
-Cyalkynyl,

0) heteroaryl,
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and wherein the-alkyl, the alkenyl, the alkynyl, the cycloalkyl, the cycloalkenyl, the heterocycly)
the aryl and the heteroaryl groups are each independently optionally substituted with one or,
R* substituent;

R'is
1) —H,
2) -Cqpalkyl,
3) -Cs,. alkenyl,
4) -Cygalkynyl,

5) -Cs.ycycloalkyl,

6) -Cs.rcycloalkenyl,

7) -Cu.s perfluorinated,

8) -heterocyclyl,

9) -aryl,

10) ~heteroaryl,

11) -benzyl, or

12) 5-[(3a8,4S,6aR)-2-oxohexahydro-1H-thiéno[3,4-d]imidazol-4-yl]pentanoyl,
and wherein the alkyl, the alkenyl, the alkyny}/ the cycioalkenyl, the perfluorinated alkyl, the
heterocyclyl, the aryl, the heteroaryl and the/benzyl groups are each independently optionally
substituted with 1, 2 or 3 R* or R" substitughts;

R%is
1) -H,
2) -Ci.g alkyl,
3) -SR’,
4) -C(O)R',
5) -S(O)R’,
6) -S(O)R’
7) -benzy optionally substituted with 1,2 or 3 R” or R" substituents,
8) -L-héteroaryl optionally substituted with one or more R* or R substituents attached

either one or both the L and the heteroaryl groups,
-L-heterocyclyl optionally substituted with one or more R* or R" substituents attached
on either one or both the L and the heterocyclyl groups,
-L-aryl optionally substituted with one or more R* or R' substituents attached on

either one or both the L and the aryl groups,
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11) -heteroaryl optionally substituted with one or more R* or R* substituents, or

12) -aryl optionally substituted with one or more R" or R substituents,

and wherein each substituent is optionally attached to the L group if it is not aiready presert;

R” is

) -halogen,
2) -CFs,

) -OH,

4) -OR',

5) -L-OH,

6) -L-OR',

7) -OCFs,

8) -SH,

9) -SR1,
10)-CN,
11)-NO,,

12) -NH,,
13)-NHR',
14)-NR'R",
15) -L-NH,,
16) -L-NHR",
17)-L-SR",
18)-L-S(O)R",
19) -L-S(O),R",
20)-C(O)OH,
21)-C(O)OR',
22) -C(O)NH

7)-NHC(O)OR',
28) -NR'C(O)OR,
29) -OC(O)NH,,




113

30) -OC(O)NHR',
31)-OC(ON(RYR,
32)-OC(O)R’,
33)-C(O)R",
34) -NHC(O)NH,,

35)-NHC(O)NHR",

36) -NHC(O)N(RYR',

37) -NR"C(O)NH,,

38)-NR'C(O)NHR",

39)-NR'C(O)N(R"R"

40) -NHS(O),R,

41)-NR'S(O),R’,

42) -S(0)2NH,,

43)-S(0),NHR,

44)-S(0),N(R"R",

45)-S(O)R,

48)-S(0),R’,

47)-0S(0O),R",

48)-S(0),0R,

49) -benzyl,

50) -Ns, or

51) -C(-N=N-)(CFs),
and wherein the benzy! group is p;tionally substituted with 1, 2 or 3 R* or R substituents.

14, The method of claity’ 13, which is ex vivo.

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

cell expanding fac{ér which is a biologic.

16. The method of claim 13, wherein the compound is of formula lIA, 1IB or IIC
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0 ’ H RS ’
RO N Het N R6 N
N N N
74 / 74
Y—R? i H—R2
N N =N
W W W
A ) B or e}

or a salt thereof

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R' or R

and R® and R°® join together with C to form a 5 to 7-membered ringAvhich optionally includes
one or more heteroatom selected from N, O and §, optionally the gihg is substituted with one or

more R* or R*,

17. The method of claim 16, wherein the ring is a 5-membered ring, and the heteroatom is N.

18. The method of claim 13, wherein the compoundis of formula

or a salt thereof,

wherein R® and R* are the sgme or different and are each independently H or R, or R® and R*
join together with N to whjc¢h 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 gr more R' or R*,
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membered ring, - which optionally includes one or more other hetercatom selected from N,

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

20. The method of claim 13, wherein the compound is:

Compound
Structure
number

MeO




116

Compound ; )
Structure
number ‘
0
H
MeO N N
T
4 =N
H?
/N\
5
6
0
H
MeO N "
Y
=N
7
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Compound
Structure
number
O
H
MeO N N
Y
=N
8 HN
9
10

11

MeO

Iz
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Compound

Structure
number
O
H
MeO N .
&
=N
19 HN
13
14
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Compound

number

Structure

16

17

18

19

20
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Compound
Structure
number
MeO,C y
N
CE@
21 N =N Ome
0
22
MeO,C H
N
7N
23 =N
HN ©
0
/
MeO,C._~_N
@%N\
24 - =N
HN Me
0
MeO,C N N
7N ;
A CF3
25 =N
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Compound

number

Structure

26

27

28

29

30
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Compound
Structure
number
Me0,C
20, N . /«\ .
7\
31
32
33

34 / =N

—N _ H
N H
/ N
35 \>;
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Compound .
Structure
number
N-
3
N N
N
& E
36 ~N
HN  hel
M)
NC_ N
| A~ '\{
37 =
HN
)
MeO, ¥
N
/
S—H
=N
38 HN
/ NH,
/ MeO,C H
N
74
Y—H
=N
39 HN
NH,
N=n
/N\N/ y
7\
40 =N

NH,
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Compound
Structure ,
number
N=N
/N\N/ H
7\
41 AL
4 Hel
Ne—
/
MeO,C Y
7 A
42 N
0
MeOQ, H
N
7N
43 =N
N
MeO,C >~Q
44 @i
\_L Me
uo\_/o
MeO,C N
CE@ &
45 =N
HN
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Compound
Structure
number

MeO,C H

@E@

46 =N
N

H P

47

48

49

50
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Compound

Structure
number

/

51

52

o
M0y = f 7 N‘\N A
| ﬁ&i\)—“—/‘k R
A~ CF3
=N
53 o o ﬁ

N\INH
/ MeO,C H
N
7\
/ >\|\.l1.e
54 =N
HN
0
0
H
MeHN N \
2
55 : :

or a galt thereof.

2¥.  The method of claim 16, wherein R? is benzyl or H.
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23.
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The method of claim 16, wherein R and R® join together with C to form:

N

/
N
N\ ==
N ;‘

The method of claim 16, wherein W is
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or a pharmaceutically acceptable salt thereof.

25. The method of claim 13, wherein the compound is a hydroghloride salt of

MeO

26. The method of claim 13, wherein the compound is a hydrobromide salt of

27. The

hematopgiétic stem and progenitor celis.

ethod according to claim 13, wherein the stem and progenitor cells are human
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28. The method according to claim 13, wherein the starting cell population includes CD34
cells harvested from mobilized peripheral blood (mPB), bone marrow (BM) or umbilical gord
blood (UCB).

29. The method according to claim 28, wherein the starting cell population inclydes CD34+
cells harvested from umbilical cord blood (UCB).

30. The method according to claim 13, wherein the starting cell popllation essentiauy

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

31. The method according to claim 30, comprising culturing the/starting cell population in

presence of said compound from about 2 days to about 21 days.

32. The method according to claim 30, comprising admynistering said Compound to the

starting cell population at a concentration between 1 nM and 3000 nM.

33. The method of claim 15, wherein the biologic cgmprises interleukin-3 (I1L.-3), Granulocyte
Macrophage Colony-Stimulating Factor (GM-CSF),/Thrombopoietin (TPQO)}, FMS-Like Tyrosine
Kinase 3 Ligand (FLT3-L), Stem Cell Factor (SCF/, Interleukin-6 (IL-6) or a combination thereof.

34, The method of claim 33, wherein thg biologic comprises SCF, FLT3-L, TPO, 1L.-6 or a

combination thereof.
35. The method of claim 13, whepéin the other small molecule is StemRegenin 1 (SR1).

36. A cell population as expanded according to a method as defined in claim 13.
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CLAIMS
1. A compound of formula IIA, IIB or lIC
O RS
H H H
R1O N Het N RG N
Y N % N / N
)—R? R’ H—R2
=N —N =N
W w W
HA 1B or Hne

or a salt thereof;
wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R or 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" or R4W is
1) -OR', wherein R" is -Cq alkyl, -C,s alkenyl, -C,.s alkynyl,-C,.; cycloalkyl, -Cs
cycloalkenyl, -C,5 perfluorinated, -heterocyciyl, -aryl, -heteroaryl, -benzyl, or 5-
[(3aS,4S,6aR)-2-o0xohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentanoyl, 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 R* or R" substituents;
) ~L-OH,
) -L-OR",
4) -SR',
) -CN,
) -P(O)(OR')(OR"),
) -NHR",
8) -N(R"R',
9) -L-NHs,,
10) -L-NHR",
11) -L-N(RHR’,
12)-L-SR,
13)-L-S(O)R,
14)-L-S(O),R",
15) -L-P(O)(OR")(OR"),
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)-C(O)OR',
17) -C(O)NH;,
18) -C(O)NHR,
19)-C(ON(R')R,
20) -NHC(O)R",
21)-NR'C(O)R,
22)-NHC(O)OR',
23)-NR'C(O)OR',
24)-OC(O)NH,,
25)-OC(O)NHR',
26)-OC(O)N(RYR,
27)-OC(O)R’,
28)-C(O)R’,
29) -NHC(O)NH_,
30) -NHC(O)NHR",
31) -NHC(O)N(RHR',
32) -NR'C(O)NH,,
33)-NR'C(O)NHR',
34) -NR'C(O)N(R"R",
35) -NHS(O),R",
36) -NR'S(0).R’,
37)-S(0)2NH,,
38)-S(0),NHR",
39) -S(0),N(R"R'
40)-S(O)R’,
41)-S(O);R’,
42)-0OS(0)R’,
43)-S(0),0R’,
44) -benzyl optionally substituted with 1, 2 or 3 R* or R" substituents,
45) -L-heteroaryl optionally substituted with one or more R” or R" substituents attached
on either or both the L and the heteroaryl groups,
46) -L-heterocyclyl optionally substituted with one or more R”*or R' substituents attached

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

48) -L-NR'(R"),

49)~(L-)2 NR",

50) -L-(N(R")-L), — N(RNR",

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

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

54) -O-L-N(R"HR?,

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

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

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

58) —(O-L),-NR”,

59) -O-L-(N(R")-L), = N(RHR",

60)-O-L-(N(R")-L), — 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 R* or R’
substituents attached on either or both the L and heterocyclyl groups,

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

63) -S-L- heteroaryl optionally substituted with one or more R* or R substituents,

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

65) -S-L- aryl optionally substituted with one or more R* or R' substituents attached on
either or both the L and aryl groups,

66) —(S-L), NR',

67)-S-L-(N(R")-L), — N(R"HR",

68) -S-L-(N(R")-L), — heteroaryl optionally substituted with one or more R* substituents,

69)-S-L-(N(R")-L), — heterocyclyl optionally substituted with one or more R*
substituents,
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70) -S-L-(N(R")-L), — aryl optionally substituted with one or more R* substituents,
71)-NR'(R"),

72)-(N(R")-L)n — N(R)R',

73) =(N(R")L)z =NR',

74) -(N(R")-L) — N(R")R?,
75)-(N(R")-L), — heteroaryl optionally substituted with one or more R* or R’
substituents,

76)—(N(R‘)’-L)n — heterocyclyl optionally substituted with one or more R* or R’
substituents,

77) -(N(R")-L), — aryl optionally substituted with one or more R” or R substituents,

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

79) -aryl optionally substituted with one or more R* 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 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 R%;
Lis
1) -Cigalkyl,
2) -Cagalkenv,
3) -Csealkynyl,
4) -Cjzcycloalkyl,
5) -Cs.7cycloalkenyl,
6) heterocyclyl,
7) -Cqealkyl-Cs.7 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

R” substituent;



R'is

N -
o~

® ~N O U

)
)
)
)
)

[<e]
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—H,
-Cqgalkyl,

-C,.¢ alkenyl,

-Co.s alkynyl,

-Cs.7 cycloalkyl,
-Cs.7 cycloalkenyl,
-C4.5 perfluorinated,
-heterocyclyl,

-aryl,

10) -heteroaryl,

11) -benzyl, or
12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-djimidazol-4-yl]Jpentanoyl,
and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinated alkyl, the

heterocyclyl, the aryl, the hetercaryl and the benzyl groups are each independently optionally
substituted with 1, 2 or 3 R* or R" substituents;

R?is

-H,

-Cq.6 alkyl,

-SR,

-C(O)R’,

-S(O)R',

-S(0):R’,

-benzyl optionally substituted with 1, 2 or 3 R* or R" substituents,

-L-heteroary! optionally substituted with one or more R* or R' substituents attached
on either one or both the L. and the heteroaryl groups,

-L-heterocyclyl optionally substituted with one or more R* or R" substituents attached
on either one or both the L. and the heterocyclyl groups,

10) -L-aryl optionally substituted with one or more R* or R' substituents attached on

either one or both the L and the aryt groups,

11) -heteroary! optionally substituted with one or more R* or R' substituents, or

12) -aryl optionally substituted with one or more R* or R substituents,

and wherein each substituent is optionally attached to the L group if it is not already present;



R is

1) -halogen,
2) -CFs,
3) -OH,
4) -OR",
5) -L-OH,
6) -L-OR’,
7) -OCF;,
8) -SH,
9) -SRf1,
10)-CN,
11)-NO,,
12) -NH,,
13)-NHR1
14)-NR'R’,
15) -L-NH,,
16) -L-NHR,
17)-L-SR,
18)-L-S(O)R’,
19) -L-S(O)R",
20)-C(O)OH
21)- C(O)OR1
22) -C(O)NH,,
23)-C(O)NHR",
24)-C(O)N(R"R,
25)-NHC(O)R’,
26)-NR'C(O)R’,
27)-NHC(O)OR,
28)-NR'C(O)OR',
29)-OC(O)NH,,
30)-OC(O)NHR,
31)-OC(O)N(RHR’
32)-OC(O)R’,
33)-C(O)R’,

85
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34
35
36
37)-NR'C(O)NH;,

) -NHC(O)NH,

)-

)

)- )
38)-NR'C(O)NHR",

)- N

)-

)

)

)
-NHC(O)NHR',
-NHC(O)N(RHR'
N

39)-NR' C(O)N(R YR,
40) -NHS(O),R",
41)-NR'S(O),R’,
42)-S(0O),NH;,
43)-S(O),NHR',
44)-S(0):N(R"R",
45)-S(O)R’,
46)-S(0)R’,
47)-0S(0),R’,
48)-S(0),0R’,

48) -benzyl,

50} -Ns, or

51) -C(-N=N-)(CF),

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

iyt ”
?éj;? x{:x fi >
}“*M L e
: %
bip Hi, s
" coome %") “eooH
HSC>\ H,C
N >“N
-0 -0
HN HN
COOMe : COOH ’
R
fx‘—\{ /Q\ ‘ o
- 7 /NLH zen ,,40 O// \‘b hiH e 4
R \x&} . o
S oy / N
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O—Me
N O-Me N7 \Ig >—<
NS Lz ©
L 0 NTON :and
N }'j ;
O
[OJAQ/U\OJL
N
,J\ O,_<OH
L °
NN :
2 A compound according to claim 1, wherein the compound is of formula lIB and the ring

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

3. A compound according fo claim 1, wherein the compound is of formula
z N
/ N
==N
NR'
\L/NR3R4

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 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”,

4, A compound according to claim 1, wherein:

Z is CO;Me or 2-methyl-2H-tetrazol-5-yl;

R?is benzyl or H; and

W is NH-L-N(R"R" wherein L is C,.4 alkyl or Cs.; cycloalkyl and R" and (R1) is C+.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-
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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
| ?
¥
O
H
MeO N .
Y
=N
| ?
O
O
H
MeQO N N
Y
~N
3 ?
N—
s/
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Compound
Structure
number
0
H
MeO N N
&
4 =N
H;
/N\
0
H
MeO N N
&
=N
| ?
—N
\
0
H
MeO N N
Y
N
6 H;
)
0
H
MeO N N
Y
=N
7 HN




90

Compound
Structure
number
0
H
MeO N N
Y
=N
| ?
H,N
0
H
MeO N N
&
=N
o) HN
HO{
@
0
H
MeO [ N N
o~ \>
=N
10 HN
®
H
0
H
MeQO N N
7Y
=N
11 HN

Iz
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Compound
Structure
number
O
H
MeO N N
Y
=N
12 ?
&
b
O
MeO N N
LY
N
13 Q
@
N=N
— H
N\N/ l‘\ N
N
o~ \>
=N
14 HN<
O
MeO,C ¥ an
CQ@ =
15 =N
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Compound
Structure
number
MeO,C H /N
N —
7@/{\
16 =N
HN
O
MeO,C._~_N /N\\§
UL{NF;\ N
\)
17 =N ’
HN
0
MeO,C H s
N\
2R
18 =N
HN
0
f
MeO,C ¥
Tl =
19 N
HN\__\'iFA
N
H
Me0,C Y
Cﬁ@o
\
20 =N
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Compound
Structure
number
MeO,C ¥
: N
@i@
21 N =N Ome
0
MeO,C H 7\
N —
@R{\
22 N =N OH
0
MeO,C H
N
@@
23 =N
HN ©
0
MeO,C ¥
N
@l@
24 N =N Me
0
MeO,C N N
7@1@ ;
\ CF3
25 =N
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Compound
Structure
number
Et0,C )\Q
. O/\i
MeO,C H
N
7@1{ \
27 =N
HN TFA
0
H
7N
28 =N
HN TFA
\.,\_N
MeO,C ﬂ
) @l{
TFA
0
MeO,C >\Q
’ ©%:
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Compound
Structure
number
MeO,C H
7@1@ i
A\
31 =N
N TFA
~0
H
Meozc(j\tu{ru)‘@\we
A
32 HN =N TFA
0
MeO,C H 0
2R CFs
33 =N
HN
~0
MeO,C y OH
\Q:{N\ CFs
34 =N
HN
0
Nan
’N«N/ H / \
JN )=
35 =N
HN TFA
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Compound
Structure
number
5\1\
/<N/ H
7N
36 =N
HNL\'HCl
N
NC._~ N
| I~ r\{
37 =N
HN
~0
MeO,C ¥
N
4
S—H
=N
NH,
MeO,C ¥
N
4
S—H
=N
39 HN
NH,
N=N '
N ¥
7\
40 HN =

NH,
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Compound
Structure
number
N=n
/N\N/ H
2R
41 ay
@ HC!
N~—
/
MeO,C H /3
N —
@L@
42 =N
0
0
MeO,C N
N
7N
43 =N
N
MeO,C i\
@{JD
44 o =N HO
.
N O O
N A
MeO,C N
7@1@
45 =N
HN
Me
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Compound
Structure
number
MeO,C >\©
46 \©/\i
o 'S
Meozc@l{ HQ
47
MeO,C A
N
@@
48 =
Me~N
N
MeO,C ¥
N
@C
49 N =N
Vo TFA
Me
0
MeO,C H
@E@
50 ==\
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Compound
Structure
number
MeO,C §
Oy
51 =N
HN
Me
N
2
MeO,C i A
| MJ
52 HN N (s} S
We v
\<
o
MeO,C Ny ?
N/ N c:3 HNJ{NH
53 Wal o .
\_—\—*NUNH
MEOQC H
N
74
54 - \>\Me
HN
0
'}
" H
MeHN N y p
7\
55

or a salt thereof.

6. 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:
N
/ N
—{ A
\, =~
N ff
8. A compound according to claim 1, wherein W is
T

NH

N/\/\N/LLLL“

a
or HaN

9. The compound according to claim 1, wherein the compound is

Ny
wa\é ”’;« ““% P *;:
N f{ N, A
: S i 9
,;'/ ) e
R
. .
e
LS =
Hib
-
/ '
4 A
£ )
5, e
R —
N

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

MeQO

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

N=N

—N H
. H
7N

=N
HN

O

NH,

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 lIA, IIB or {IC

0 ’ ’ RS ’
Het
74 / 74
a g2 _ Vg2 B N—R2
W N W N N

w

A B or lic

or a salt thereof;
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wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R' or 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 or RAW is

1) -H,

2) -halogen,

3) -OR",

4) -L-OH,

5) -L-OR",

6) -SR',

7) -CN,

8) -P(O)(OR')(OR"),

9) -NHR',

10)-N(R"R’,

11) -L-NH,,

12) -L-NHR',

13) -L-N(RHR",

14) -L-SR,

15) -L-S(O)R",

16) -L-S(0),R",

17) -L-P(O)(OR")(OR"),

18) -C(O)OR",

19) -C(O)NHj,

20) -C(O)NHR",

21) -C(O)N(RMHR,

22)-NHC(O)R,

23)-NR'C(O)R?,

24) -NHC(O)OR",

25)-NR'C(O)OR",

26) -OC(O)NH,,

27)-OC(O)NHR",

28) -OC(O)N(RHR",

29)-OC(Q)R’,

30) -C(O)R,



103

31)-NHC(O)NH,,

32) -NHC(O)NHR',

33) -NHC(ON(R)R,

34) -NR'C(O)NH,,

35) -NR'C(O)NHR,

36) -NR'C(O)N(RNR,

37) -NHS(O),R",

38)-NR'S(O),R’,

39) -5(0)2NH,

40) -S(O),NHR",

41)-S(0),N(R"R,

42)-S(O)R",

43)-S(O),R",

44)-0OS(0),R",

45)-S(0),0R’,

46) -benzyl optionally substituted with 1, 2 or 3 R* or R" substituents,

47) -L-heteroaryl optionally substituted with one or more R* or R' substituents attached
on either or both the L. and the heteroaryl groups,

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

49)-L-aryl optionally substituted with one or more R” or R' substituents attached on
gither or both the L and aryl groups,

50) -L-NR'(R"),

51)—(L-)2 NR',

52) -L-(N(R"-L), = N(R"R",

53)-L-(N(R")-L), — heteroaryl optionally substituted with one or more R* or R’
substituents attached on either or both the L and heteroaryl groups,

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

55) -L-(N(R")-L), — aryl optionally substituted with one or more R* or R' substituents
attached on either or both the L and aryl groups,

56) -O-L-N(R"R,

57) ~Q-L- heteroaryl optionally substituted with one or more R* or R’ substituents

attached on either or both the L and heteroaryl groups,
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58)-O-L- heterocyclyl optionally substituted with one or more R® or R' substituents
attached on either or both the L. and heterocyclyl groups,

59) -O-L- aryl optionally substituted with one or more R” or R" substituents attached on
either or both the L and aryl groups,

60) —(O-L)-NR,

61)-0-L-(N(R")-L), — N(R"R",

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

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

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

65) -S-L- heteroaryl optionally substituted with one or more R* or R" substituents,

66) -S-L- heterocyclyl optionally substituted with one or more R* or R" substituents,

67)-S-L- aryl optionally substituted with one or more R* or R" substituents attached on
either or both the L and aryl groups,

68) —(S-L), NR",

69) -S-L-(N(R")-L), = N(R"R',

70) -S-L-(N(R")-L), — heteroaryl optionally substituted with one or more R substituents,

71)-S-L-(N(R")-L), — heterocyclyl optionally substituted with one or more R*

substituents,

72) -S-L-(N(R")-L), — aryl optionally substituted with one or more R* substituents,

73)-NR'(RY,

74)-(N(R")-L), = N(R")R',

75)=(N(R")L); =NR',

76) -(N(R")-L), = N(R")R",

77)-(N(R")-L), — heteroaryl optionally substituted with one or more R* or R’
substituents,

78)-(N(R")-L), — heterocyclyl optionally substituted with one or more R* or R’
substituents,

79) -(N(R")-L), — aryl optionally substituted with one or more R* or R substituents,

80) -heteroaryl optionally substituted with one or more R” substituents, or

81) -aryl optionally substituted with one or more R”* substituents,

and wherein each substituent is optionally attached to the L group if it is not already present,
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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 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 R%;

Lis
1) -Cyealkyl,
2) -C,galkenyt,
3} -Cagalkynvi,
4) -Cs.;cycloalkyl,
5) -Cs.scycloalkenyl,
6) heterocycivl,
7) -Cisalkyl-Ca7 cycloalkyl,
8) -Cq.salkyl-heterocyclyl,
9) aryl, or
10) heteroaryt,

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
R” substituent;

R'is
1) —H,
2) -Cypalkyl,
3) -C,s alkenyl,
4) -Cyealkynyl,
5) -Cs.ycycloalkyl,
6) -Cs.zcycloalkenyl,
7) -Cy5 perfluorinated,
8) -heterocyclyl,
9) -aryl,
10) -heteroaryl,

11) -benzyl, or
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12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-dlimidazol-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 R or R" substituents;

R?is

N N OO O A WN -
N s NI N N N s s

9)

-H,

-Ci.6 alkyl,

-SR’,

-C(O)R’,

-S(O)R’,

-S(O):R’,

-benzyl optionally substituted with 1, 2 or 3 R* or R substituents,

-L-heteroaryl optionally substituted with one or more R* or R substituents attached
on either one or both the L. and the heteroaryl groups,

-L-heterocyclyl optionally substituted with one or more R” or R" substituents attached

on either one or both the L and the heterocyclyl groups,

10) -L-aryl optionally substituted with one or more R* or R' substituents attached on

11)
12)

either one or both the L and the aryl groups,
-heteroaryl optionally substituted with one or more R* or R' substituents, or

-aryl optionally substituted with one or more R* or R' substituents,

and wherein each substituent is optionally attached to the L group if it is not aiready present;

RAis

10)

-halogen,
-CFs,
-OH,
-OR",
-L.-OH,
-L-OR’,
-OCF,,
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11)-NO,,
12) -NH,,
13)-NHR",
14)-NR'R",

15) -L-NH,,

16) -L-NHR",
17)-L-SR’,

18) -L-S(O)R,

19) -L-S(O);R’,
20)-C(O)OH,
21)-C(O)OR',

22) -C(O)NH,,

23) -C(O)NHR',

24) -C(O)N(R"R',
25) -NHC(O)R",
26)-NR'C(O)R’,
27)-NHC(O)OR',
28)-NR'C(O)OR",
29) -OC(O)NH;,

30) -OC(O)NHR',
31)-OC(O)N(RMR',
32)-OC(O)R,
33)-C(O)R,

34) -NHC(O)NH,,
35) -NHC(O)NHR',
36) -NHC(O)N(RNR,
37) -NR'C(O)NH,,
38) -NR'C(O)NHR’,
39) -NR'C(O)N(RHR',
40) -NHS(O),R",
41)-NR'S(O),R",
42) -S(0);NH,,
43)-S(0),NHR",
44) -S(0),N(R"HR’,
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45)-S(O)R",

46) -S(O),R’,
47)-0OS(0).R’,

48) -S(0),0R",

49) -benzyl,

50} -N3, or

51) -C(-N=N-)(CF3),

and wherein the benzyl group is optionally substituted with 1, 2 or 3 R* or R" substituents.
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.

16. The method of claim 12, wherein the compound is of formula

z N
/ N
)
=N
NR'
\L __-NR®R*

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 to 7-membered ring which optionally
inciudes one or more other hetercatom 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-vi;
R? is benzyl, or H; and
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W is NH-L-N(R"R" wherein L is C,., alkyl or C,.; cycloalkyl and R" and (R1) is C,.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”.

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

Compound

Structure
number

H
N
2

?\

| O

O
MeO
N
h&»
N
H
H

H
MeO N
/ A\N
7
N
| ;
@
0]
H
MeO N N
Ty
=N
3 (g
N

/
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Compound
Structure
number
O
H
MeO N N
Y
4 =N
H;
/N\
O
H
MeO N N
Y
| ?
—N
\
0]
H
MeO N N
&
=N
6 H;
)
O
H
MeO N N
Y
=N
7 HN
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Compound

Structure
number
0
H
MeO N N
(Y
=N
| ?
H,N
O
H
MeO N N
Y
=N
Q HN
Hoj)
@
O
H
MeO N N
Y
=N
10 HN
Q
H
O
H
MeO N N
Y
=N
11 HN

Ir=
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Compound
Structure
number
O
H
MeO N N
Y
=N
12 Hg
¢
b/
O
H
MeO N "
Y
=N
@
N=N
—N_ H
N N
N
7Y
—N
14 HN€
O
MeO,C y 7,
@1{'& =
15 =N
HN
0
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Compound
Structure
number
MeO,C y 7
N —
Cﬁ{\
16 =N
HN
0
MeO,C H ,N‘\>
N —
\@{Q\N
17 =N
HN
0
MeOQC H S
N\
7\
18 =N
HN
0
i
MeO,C Y
7@&@ "
19 =
HN\__{FA
N
H
MeO,C N O
(I{f“{
20 =N

TFA
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Compound

number

Structure

21

22

23

24

25
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Compound
Structure
number

EtO,C >\Q
N @Qi

D

27

MeO,C._~_N
| A~ t\{
=N

HN

i

MeO,C ¥
N Br
7N
28 =N
HN TFA

N

MeOQC >\Q
) Clg

TFA

-0

MeO,C >\Q
. U«;

~0
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Compound
Structure
number
MeO,C H
N F
7\
31 =N
HN TFA
0
MeO,C
o N N OMe
2R
32 HN =N TFA
~0
MeOC i o
@@ .
33 » =N
~0
MeO,C N OH
@@ o,
34 " =N
~0
N=n _
—N H
N H
a Q
35 —
HN TFA
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Compound
Structure
number
N~
~ 3 a
N N
N
74
36 i
HN HCI
N
H
NC ] N
P/ r\i
37 =N
HN
O
MeO,C H
N
74
P
=N
NH,
MeO,C H
N
72
S—H
I\
39 HN
NH,
Nz -
—N_ H
N N
a Q
40 N =N

NHy
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Compound
Structure
number
N=N
/NsN/ i
7N
41 AL
@ HCl
Ne—
/
MeO,C y
N
@[{\
42 =N
0
e
MeO,C y
N
2R
43 =N
N
MeO,C p
44 i
Me
N\_Jouo
MeQ,C }p
p 7@/{
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Compound

Structure
number
MeO,C }\Q
B Cﬁi
N O
MEOQC\@%E ﬂ
47
MeO,C H
N
@{\
48 =N
Me~N
WND
MeO,C H
N
7@1@
49 =N
/N TFA
Me
0
MeO,C ¥
@@ Q
50 =N
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Compound
Structure
number
MeO,C H
@;{N\
51 =N
HN
,Me
N
2
MeO,C ¢
CE@
52 HN N e} S
Me
N\_/~N>X-\i_\\——/ }iiju’NH
~
[o]
MeO,C i Non ?
) Q}\Q"{CFS HN Sk
53 HN =N 0 S
\_—\—~N£A—e~/—NH
MeO,C H
N
74 \>\
Me
54 ==
HN
O
0
H
MeHN N "
7\
55

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

20. The method of claim 12, wherein R® and R® join together with C to form:

N
/ N

Ny

21. The method of claim 12, wherein W is

e

T
LL%L NH
N/\/\N/
H -
or HaN'
22. The method of claim 12, wherein the compound is
O
N
MeO p N N'N:N !
\N\> ‘N N
N
HN 4 Y
=N
HN
N L\\
O &
Nan
—~N_ L
N
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or a pharmaceutically acceptable salt thereof.
23. The method of claim 12, wherein the compound is a hydrochloride salt of

0]
MeO

24. The method of claim 12, wherein the compound is a hydrobromide salt of

N=n
/N\ — H
N N
/N
=N

NH,

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 biood (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.
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30. The method according to claim 28, comprising administering said compound fo 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 to a method as defined in claim 12.



