5

[0015] Figure 5: A) Compound 1 expands mobilized peripheral blood-derived CD34+ and
CD34+CDA45RA- cell populations ex vivo. Although the total cell count was the same in DMSO and
compound 1 treated cells, CD34+ population was more than twice that of DMSO. Similarly,
CD34+CD45RA- population was more than three times in the compound 1 treated group vs. DMSO.
This observation was enhanced with the co-treatment with SR1. B) Compound 1 enhances expansion
of the cord blood-derived CD34+ and CD34+CD45RA- cells during 7-day incubation. C) Compound 1
exerts the positive effect on the in vitro expansion of the cord blood—dérived CD34+ and
CD34+CD45RA- cells during 12-day incubation.

[0016] Figure 6: CD34+ mPB cells were cultured for ten days in the presence of the vehicle (DMSO),
SR1, compound 1, and a combination of compound! and SR1. The outcome of 50,000 and 500,000
treated cells were fransplanted in NSG mice and the bone marrow analysis was performed after 13
week post-transplantation to evaluate the human hematopoietic engraftment. At any give cell dose,
CD34+ mPB cells treated with Compound 1 engrafted better than that of DMSO. Interestingly, the
percentage of the human CD45+ cells in the BM was highest in NSG mice which received cells treated

with the combination (compound 1+SR1) compared to the individual compounds.

[0017] Figure 7: A) Compound 1 expanded cells are capable of reconstituting human hematopoietic
cells in NSG mice. The outcome of 5,000 CD34+ CB Cells treated with vehicle (DMSO), SR1,
compound! and combination were transplanted in immunocompromised NSG mice. After 8- weeks
post transplantation, the bone marrow analysis showed a human CD45+ engraftment in all treatment
groups except DMSO. The cells treated with the combination (compound1+SR1) showed the highest
engraftment levels. B) During 12-day in vitro incubation Compound 40 prevents the loss of human

hemopoietic cells with ability to engraft NSG mouse bone marrow.

[0018] Figure 8: Expansion of primitive cell phenotypes (CD34+, CD34+CD90+, and CD34*CD45RA%)
in bioreactor using the fed-batch approach as measured by flow cytometry. FB control =fed-batch
without Compound 40, Cpd 40= fed-batch with Ccompound 40.

SUMMARY OF THE DISCLOSUREINVENTION

[0019] The inventors have discovered certain pyrimido[4,5-blindole derivatives. These compounds
are useful to expand hematopoietic stem cell populations, particularly, human hematopoietic stem cell
populations. The compounds are also useful in the medical treatment of diseases that involve

hematopoietic stem cells.
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’ [0020] 'According to an aspect, the disclosure invention—provides for compounds of the following

general formulas |, II, HI, IV, V.and VI:
z H- H
\\ N Y4 N
| = ' 72
| \>\R2 | H—r?
=N
W W
| i
H H
ZT N ZA N
N N
= /
/ \>\R2 \>\R2
=N
RARIN—-L—Xi R4R3N—€L -X
m m

I\ x
N N
o~ 4
—R? —R?
=N =N
Y X‘
L
NR' /ZNR1
2 2
Vv Vi

[0020a] According to an aspect, the disclosure provides for a compound of general formula [or 1l

Z H H
|\\ N z N
N N
Vg [ Vg
=N )=N
W W

or a salt thereof
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wherein:

Zis
1) _-P(0) (ORY) (ORY)
2) -C[OIOR!
3) -C{OINHR!
4) -CIOIN(RYR!
5 -ClOR!
8) -CN,
7)_-SRY
8) -S(O}NHy,
9) -S(O)NHR!
10} -S(OLNRIR!
11) -S(O)R!
12) -S(O)R",
13 -L

14} -benzyl optionally substituted with 1, 2 or 3 RA or R substituents,

158} -L-heteroaryl opfionally substituted with one or more RA or R! substituents attached on

aither or both the L and the heteroaryl groups,

16) -L-heterocyaivl optionally substifuted with one or more RA or R! substituents attached on

either one or both the L and the heterocveivl groups,

173 -L-aryl optionally substituted with one or more RA or RT substituents a%%aéhes;% on either or

both the L and the heteroaryl aroups,

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

19) -arvl 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 (RY) and R! are attached to a nitrogen atom, optionally they ioin together with the

nitrogen atom to form a 3 to 7-membered ring which oplionally includes one or more other heteroatom

selected from N, O and §, optionally the is substituted with one or more RT or RA;
Wis
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1) -OR!, wherein R1is -Cy.s alkyl, -Co.s alkenyl, -Co.g alkynyl,-Caz cycloalkyl, -Ca.7 cycloalkenyl

-C1s perfluorinated, -heterocvelyl, -aryl, -heteroaryl, -benzyl, or 5-[(3a84S 6aR)-2-

oxohexahydro-1H-thieno[3,4-dlimidazol-4-vllpentanoyl, wherein the alkyl, the alkenyl, the
alkynvl, the cycloalkenyl, the perfluorinated alkyl, the heterocyclyl, the aryl, the heteroaryl

and the benzvl qroups are sach independently optionally substituted with 1, 2or 3RA or R?

substituents;
2} -L-OH,
3) -L-OR1,
4) -SR1,
-CN
6) -P(ONORM(ORT)
7). -NHR!
8) -NERIHR!,
9y -L-NHy,
10) -L-NHRY
11) -LNRNRY,
12) -L-SRY,
13) -L-S(OIRY,
14) -L-S{OpR!
15} -L-P{OYORNORT)
16) -C(O)OR,
17) -CLOINH;,
18) -C(O)NHR?,
19) -CIOIN(RNR,
20) -NHC(O)R,
21) -NRIC(OIRY,
22) -NHC(O)ORY,
23) -NRI'C(O)OR],
24) “OC(O)NHy,

 25) -OC(OINHRY,
26) -OC(OIN(RIR!

L5




27) -OC(O)RY,
28) -C{ORY,
29) -NHC(O)NH;
30) -NHC(OINHR',
31) -NHC(OINRNR!
32) -NRIC(O)NH;,
) -
)
)
)

33 R?C(O}NL{R*
34) -NRIC(OINRNR!
35) -NHS(O}R!

36) -NRIS(O}R!,
37) -S{O)2NHy,

38) -S(O)NHRY,

39) -S(OpNRNRT,
40) -S(O)R'

41) -S(OkR!,

42) -O8(0)pRY,

43) -S(0)0RY,

44) -benzyl optionally substituted with 1, 2 or 3 RA or R' substituents,

45) -L-heteroaryl optionally substituted with one or more RA or R substituenis atfached on

either or both the L and the heteroaryl groups

48) -L-heterocvelyl optionally substituted with one or more RA or R substituents attached on

sither or both the L and the heterocyclyl groups,

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

both the L and aryl groups
48) -L-NRYR"
49) ~{L-}a NRY,
50) -L-(N(RN-L)n — N(RTRY,

51 -L-(N(RD-L}n ~ heteroary] optionally subsiiluted with one or more RA or R substituents

attached on either or both the L and heteroaryl groups

523 -L-NIRY-L3, = heterocvelyl optionally substituted with one or rﬁore RA or RY substituents

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

on either or both the L and arvl groups
54) -O-L-N(RDR!

55) -0-L- heteroaryl optionally substituted with one or more RA or RT substituents attached on

gither or both the L and heteroaryl groups

56) -O-L- heterocyclvl optionally substituted with one or more RA or R substituenis attached on

gither or both the L and heterocyclvl aroups,

57) -O-L- arvl optionally substituted with one or more RA or R? subsfituents atiached on either

or both the L and arvl groups,
58) ~(O-L)-NR!
59) -O-L-(N(RT)-L}s = N(RTR!
60) -O-L-(N(R!)-L)n = heteroaryl optionally substituted with one or more R* or R' substifuents

. attached on either or both the L and heteroary! groups,

61) -O-L-(N(R1-L)s — heterocyelyl optionally substituted with one or more RA or R subsfituents

attached on either or both the L and heterocyclyl groups

621 -O-L-(N(RW-L)n- aryl optionally substituted with one or more RA or R! substituents

83) -5-1- heteroaryl optionally substituted with one or more RA or R! substituents,

64y -S-L- heterocyelyl optionally substituted with one or more RA or R substifuents

65) -S-L- aryl opticnally substituted with one or more R? or R! substituents attached on efther

ot both the L and arvl aroups

66) ~(S-Lip NR!

67) -S-L-(N(RT)-L)n = N(RTIR'

68) -S-L-(N(RN-L), — heteroaryl optionally substituted with one or more R? substituents
69) -S-L-(N(R!)-L), — heterocyelyl optionally substituted with one or more R? substituents,
70} -S-L-(N(RY-L)n — aryl optionally substituted with one or more R* substituents

71 -NRYRY,

72) (N(R)}-L)y = NRR?

73} ~(N(R"L}2 ~NR'

74) -(N(R")-L}n ~ N(R)RA

75) «(N(RY-L)n — heteroaryl optionally substituted with one or more RA or RY substituents
76) ~(N(R")-L)n — heterocyclyl optionally substituted with one or more R” or R! substituents
77) -(N[RY-Lin_— aryl optionally substituled with one or more RA or R' substituents,




be

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

793 -arvl optionally substituted with one or more BA substituents,

and wherein each substituent is optionally atlached 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 thereafler

and wherein nis an §§‘¥’E§%€§@i“ equal foeither0,1,2. 3.4 orb

and wherein, when (RY) and R! are attached 1o a nitrogen atom, optionally they join together with the

nifrogen atom fo form a2 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) -Coealkyl,
2} -Cosalkenyl,
3) -Cospalkynyl
4) -Caycycloalkyl
5} -Csrcycloalkenyl
6) heterocyclyl,
7). -Crealkyl-Car cycloalkyl
8) -Cisalkyl-heterocyclvl
9) aryl, or

10) heteroaryl,
and wherein the alkyl, the alkenvl, the alkvnyl, the cvcloalkyl, the cvcloalkenyl the helerogvelvl, the aryl

and the heteroarv! oroups are each independently optionally substituted with one or two R substifuent:

Rlis
1) -H
2} -Cisalkyl,
3) -Cog alkenyl
4} -Cogalkynyl
5} -Carcycloalkyl
6) -Cazcycloalkenyl
7) -Gy perfluorinated,
8) -heterocyclyl
9) -aryl
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10) -heteroaryl

11) -benzyl, or
12) 5-1{328 45 ,6aR-Z-oxohexahydro-1H-thienol3 4-dlimidazol-4-vllpentanovl,

and Whereén‘ the alkyl, the alkenvl, the alkynvl the cvcloalkenyl, the perfluorinated alkyl the

heterocyclvl, the arvl the heteroaryl and the benzyl groups are each independently optionally

substituted with 1, 2 or 3 RA or R? substituents:

R?is

1) -H,

2) -Gy alkyl

3 -8R

4) -CIOIRY,

5 -SIOIRY,

6) -S(OpR!,

7) _-benzyl optionally substituted with 1, 2 or 3 RA or R substituents

8) -L-heteroaryl oplionally substituted with one or more RA or R! substituents attached on

either one or both the L and the heferoaryl aroups

9)  -L-heterocyclvl optionally substituted with one or more R* or R! substituents atfached on

either one or both the L and the heterocyclvl aroups

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

or both the L and the arvi groups

11} -heteroary! optionally substituted with one or more RA or R'substituents, or

12) -arvl optionally substituted with one or more R? or R substituents

| and wherein each substituent is optionally attached fo the L group if it is not already present:

RAis
1) -halogen
2) -CFs,
3} -OH
4) -OR1,
5 -L-OH,
§) -L-OR!

7} _-OCF;



i LSS Lo - 1
o |k
EE

0
1 -
2] -NH»

13) -NHR!

14) -NRIR!

16) -L-NHR!

17) -L-SR!,

18) -L-S(OR.
19) -L-S(O}R",
20} -CO)OH

21) -CIOJOR,

22) -COINH;

23) -CIONHR!,
24) -CONRIR!
25) -NHC(O)R'
26) NRIC(OJR!
27) NHC(Q)OR!
28) -NR'C(OJOR!
29) -OC(OINHy,
30) -OC(OWNHR!

= Iy
O =
D

o

E}Z

31} -OC{OIN(RIRT,

32) -OC(ORT,

33} -COR!

34 NHC(O)NHz
35) -NHC(O)NHR!

37) -NRIC(OINHz,
38) -NRIC(OINHR,

}
)
36) -NHC{OIN(R)R!
)
)




oh

39) -NRIC(OIN(RNRT,
40) -NHS(O)R",
41) -NR1S(0)R",
42} -S(0)oNHy,

43) -S(O)NHR,
44) -S(O}NRNRT,
45) -S(O)R!

48) -S{OLR1,

47) -0S(0)LRY,

48) -S(O),0R!

49} -benzyl

50) -Ns, or

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

and wherein the benzvl aroup is optionally substituted with 1, 2 or 3 RA or R' substituents

provided that the compound of Formula (1) is other than
7Y

P I -
NN e /N N o
[ ! ' E%g‘{m{ E H%f 8 \ 7
A T Y '@
] { b U S oo
S goom -
N
/“\O 2 A\ N/“‘\O
\__/ == \__/
HN
oN CONH, .

OH CH,
O
NH, " ~ Jz—-NHz

N N e
C Crd
"ﬁ\j “\N/ N L, ﬁ>ﬂ/
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< o
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ja s
[=*3
z
z
@]
ZT
= 4 /,N
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= I
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NH,
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CN

o
NH,
N
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N
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N
SO 90
HI
HN
CONH,
COOCH
Ry
H ! § :
Aa N gy TR N
(5/\%} oty 7N =N
R
NS A N
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NN H
Yol H
N. N NG
- NH N =X NH
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[0021] The substituents in the above general formulas 1, If, Il IV, V and VI, namely, Z, W, L, Li, X X,

R1, R? R3, R4 and m are as defined herein below.

[0022] According to an aspect, the disclosure inventien-provides for pharmaceutical compositions

comprising a compound of general formula |, Il, 111, IV, V or VL.

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

disclosureinvention, the hematopoietic stem cells are human cells.
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[0024] According to an aspect, the disclosure invention—provides for a method of increasing

hematopoietic stem cells or progenitor cells, the method comprising culturing a starting cell population
| in the presence of a compound of general formula I, I, I, IV, V or VI. In embodiments of the
disclosureinvention, the starting cell population is in vivo, in vitro or ex vivo. Also, in embodiments of
the disclosureinvention, the starting cell population comprises CD34+ cells harvested from mobilized
peripheral blood (mPB), bone marrow (BM) or umbilical cord blood (UCB). Moreover, in embodiments
of the method according to the disclosureinvention, optionally, culture of the starting cell population in
the presence of a compound of general formula |, Il, Ili, IV, V or VI in performed together with at least

one cell expanding factor which is a biologic or another small molecule.

0024al According to an aspect, the disclosure provides a method of increasing stem and progeniior

cells, 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 general formula Lor Il

d H H
\\N Z N

| N N
o~ \>\R2 74 \>\R2
- N
W W

or a salt thereof
wherein:

Zis
1)_-P(0) (OR") (ORY
2) -C(OJORY,
3) _-C(OINHR!
4) -CONRIR!
'5)_-COR!
6)_-CN,
7) -SRI,
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8) =S(0)2NH,,
9) -S{O)NHR!

10) -S(Q)N(RMRY,

11) -S(O)R]

12) -S(OpRY,

14) -benzyl optionally substituted with 1, 2'or 3 R or R! substituents

183 -L-heferoary] optionally substituted with one or more RA or RY substituents aftached on

either or both the L and the heteroaryl groups,

18 -L-heterocyelvi opticnaéty substituted with one or more RA or R1 substituents atlached on

either one or both the L and the helerocvelyl aroups,

17) -L-arvl optionally substiiuted with one or more RA 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 RA or R substituents,

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

and wherein, when (R and R1 are attached to a nifrogen atom, optionally they ioin together with the

nitrogen atom to form a 3 fo 7-membered ring which optionally includes one or more other heleroatom

selected from N, O and 8. ontionally the is subsiituted with one or more R! or RA

Wis
1-H,
2) -halogen
3) -OR!
4) -L-OH,
5 -L-OR1,
SR

bl

jee]
L

) P{O (ORT(ORT),
-NHR!

10} =NRNRY,
11) -L-NH;

L

Py



12) -L-NHR!

13) -LN[RIR!

14) LR’

15) L-S(O)R!

16) -L-S(OLR",

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

18) -C(OJOR!
19) -C(OINHy,
20) -C{OINHRY,
21) -CIOINRNRY,
22) -NHC(OIRY,
23) -NRIC(OIR?,
24) -NHC(O)OR!
' 25) -NR'C(O)OR!
26) -OC(OINHy,
27) -OC(OINHRY,
28) -OC(OINRIRY,
29) -OC(OIR!
30) -C(OJR!
31) -NHC(OINH,
32) -NHC{OINHR!
33) -NHC(OINRR!
34) -NRIC(OINH;
)
)
)
8)

35) -NRIC(OINHR!
36) -NR'C(OIN(RNR!
37) -NHS(O)R!

38) -NRIS(O)R!
39) -S(0)oNHz,

40) -S(O)NHR!,

41) -S(ORNRNRY,
42) -S(ORY,
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43) -S(0)R1

44) -OS(OpR1,

435) -5(0)0R1

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

47) -L-heteroaryl optionally substituted with one or more RA or R substituents attached on

either or both the L and the heteroaryl aroups,

48) -L-heterocyclyl optioha%%y substituted with one or more RA or R' substituents attached on

aither or both the L and the heterocvclvl groups

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

both the L and aryl groups,
50) -L-NRYRY,
51) ~{L-J2 NR!
52) -L-(N(RT}-Ln = N(RTR"

53) -L-(N(R1-L)y — heteroaryl optionally substituted with one or more RA or R substituents

attached on either or both the L and heteroarvl groups

54) -L-(N{RY-L), — heterocyelyl optionally substituted with one or more RA or R' substituents

attached on either or both the L and heterocvelyl groups,

553 -L-(N(R-L), — aryl optionally substituted with one or more RA or R! substituents attached

on either or both the L and arvl groups,
56) -O-L-N(RTR!

57) -0-L- heteroaryl optionally substituted with one or more RA or R' substituents attached on

either or both the L and heleroaryl groups

58Y -O-L- heterocvelvl optionally substituted with one or more RA or R substituents attached on

aither or both the L and heterocyelyl grouns,

58} -O-L- arvl optionally substituted with one or more RA or R! substituents attached on either

or both the L and arvl groups
60) ~(O-L)o-NR1
61) -O-L-(N(EN-L)n = N(RORT,

62) -O-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,

63} -O-L-(N(RN-L), = heterocvelyl optionally substituted with one or more RA or R! substituenis

attached on either or both the L and heterccyelyl aroups,
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64) -O-L-(N(R"-Lp- aryl optionally substituted with one or more R4 or R' substituents

)

65) -S-L- heteroaryl optionally substituted with one or more RA or R' substituents
)
)

86) -5-L- heterocyelyl optionally substituted with one or more RA or R substituents

67) -S-L- aryl opfionally substituted with one or more RA or R' substituents attached on either
or both the L and aryi groups,
) —{(S-L)o NR/
69) -S-L-(N(RN-L)a = N(RIR!
70) -8-L-(N(R")-L)y — heteroaryl optionally substituted with one or more RA substituents,
71) -S-L-(N(R")-L}s = heterocyclyl optionally substituted with one or more RA substituents
72) -S-L-(N(RD)-L}, ~ aryl optionally substituted with one or more R” substituents
73) -NRIRT,

74) -(N(RY)-L)n = N(RT)R
75) =(N(RT)L)s ~NR!
78) -(N(R")-Ln ~ N(RT)RA

L)

77} <(NIRW-LY, — heteroaryl optionally substituted with one or more R® or R substituenis
L)
L)

78) -(N(R")-

) - o~ heterocyclvl optionally substituted with one or more RA or R subslituents
79) -(N(RT)-

)

)

o~ aryl optionaily substituted with one or more RA or RT substituents,

80
81

-hetercaryl optionally substituted with one or more RA substituents, or

-arvl optionally substituied with one or more RA substifuents,

and wherein each substituent is optionally attached o the L group if it is not already present,

and whereln when ftwo R sybstiluents are present on the same nitrogen alom, then each R!

substituent is independently selected from the list of R! values described thereafter

and wherein nis an infeger equal to either 0,1, 2. 3.4, or 5,

and wherein, when (RY) and R! are attached fo a nitrogen atom, optionally thev ioin together with the

nitrogen atom fo form a 3 to 7-membered ring which optionally includes cne or more other heteroatom

selected from N, O and S, optionally the ring is substituted with one or more R1 or RA

Lis

1) -Cysalkyl

2) -Gogalkenyl
3 -Cogalkynvi,
4y -Carevcloalkyl,

5 ~Csrovcloalkenyl,
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8) helerocyeivl

7Y <Crsalkvl-Car cycloalkyl,

8] -Crsalkyl-heterocvelyl
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:

Rlis
1) —H
2) -Cipalkyl
3} -Cog alkenyl,
4) -Cosalkynyl,
5) -Carcycloalkyl
6) -Carcycloalkenyl
7} -Cys perfluorinated,
8} -heterocyclyl
9} _-aryl

10) -hetercaryl,

11) -benzyl, or
12) 5-[(3a8 45 6aR)-2-oxohexahvdro-1H-thieno[3,4-dlimidazol-4-viipentanovl,

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:

R2is
1) -H
2) -Cusalkyl
3l -SRL
4) -ClOR!,
o) -S(ORY
6) -S(ObR!

7} -benzvl optionally substituted with 1, 2 or 3 RA or R substituents
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8) -L-heteroaryl op‘;i@r‘;étly substituted with one or. more RA or R subsfituents attached on

sither one or both the L and the hetéf'oarvé groups

9 -L-heterocyelyl optionally substituted with one or more R” or R! substituents attached on

gither one or both the L and the heterocycivl groups

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

ot both the L and the arvl arouns,

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

12} ~aryl optionally substituted with one or more RA or RY substituenis,

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

RAls

13) -NHR!

14) -NRTRY,
15) -L-NH,
16) L-NHR!
17) -L.SR!
18) -L-S(O)R!
19) -L-S(OLR!,
20) -C{O)OH,
21) -CIOIORY,



22) -C(ONHy,

23) -C(O)NHR!

24) -C(OIN(RNR!

25) -NHC(O)R!

26) -NRIC(O)R!

27) -NHC(Q)OR?,

28) -NRIC(O)ORY,

29) -OC(O)NH;,

30) -OC(OINHR!

31) -OC(OINRNRY,

32) -OC(O)R!

33) -C(O)R!

34) -NHC(O)NH»

35) -NHC(OINHR!,

36) -NHC(OIN(RNR!
37) -NRIC(O)NH,

38) -NRIC(OINHR!

39) -NRIC(OIN(R'RY,

40) -NHS(Q);R!

41) -NRIS(ORR,

42) -S(Q)oNH;,

43) -S(O)NHR!

44) -S(ORNRNR!
45) -S(O)R!

46) -S(O)RY,

47) -OS(OLR1,

48) -S(0)0R!

49) -benzyl,

50) -Na, or

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

and wherein the benzyl group is optionally substituted with 1, 2 or 3 RA or RT substituents.




7h

[0025] According to an aspect, the disclosure inventien-provides for a cell population expanded
according to the method of the disclosureinventien, more specifically, a cell population expanded using
a compound according to the disclosureinvention. In embodiments, the disclosure invention-provides
for hemétopoietic ’stems cells expanded according to the method of the disclosureinvention, more
specifically, hematopoietic stems cells expanded wusing a compound according to the

disclosureinvention.

[0026] According to an aspect, the disclosure invention—provides for a method of treating a
hematopoietic disorder/malignéncy, an autoimmune disease and/or an inherited immunodeficient
disease in a subject, the method comprising administering to the subject in need of such treatment
herhatopoietic stem cells expandéd using a compound of general formula I, I, lll, IV, V or Vi, or a

compound of general formula I, Il, I, IV, V or V1.

[0027] In embodiments of the disclosureinvention, the hematopoietic disorder/malignancy, the
autoimmune disease and/or the inherited immunodeficient disease comprise bone marrow failure
conditions, a variety of congenital diseases of global concern (e.g. sickle cell anemia and thalassemia),
lupus, acute myeloid leukemia, acute lymphoblastic leukemia, chronic myeloid leukemia, chronic
lymphocytic leukemia, myeloproliferative disorders, myelodysplastic syndromes, multiple myeloma,
non-Hodgkin's lymphoma, Hodgkin's disease, aplastic anemia, pure red cell aplasia, hemoglobinuria,
Fanconi anemia, thalassemia, sickle cell anemia, Wiskott-Aldrich syndrome, inborn errors of

metabolism (such as Gaucher disease among others).

[0028] According to an aspect, the disclosure inventien-provides for a kit for use in increasing stem or
progenitor cells or in expanding hematopoietic stem cells, the kit comprising a compound of general

formula |, Il



8V
I, IV, Voor VI, and instructions for use. In embodiments of the disclosureinvention, the kit comprises at

least one cell expanding factor which is a biologic or another small molecule.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The inventors have discovered certain pyrimido[4,5-blindole derivatives. These compounds
are useful to expand hematopoietic stem cell populations, particularly, human hematopoietic stem cell
populations. The compounds are also useful in the medical treatment of diseases that involve

hematopoietic stem cells.

[0030] The compounds according the invention have the general Formula |, I, I, 1V, V or IV shown
below. Salts or prodrugs of such compounds are also within the scope of the compounds according to

the invention.

z H H
‘\\ N z N
N N
7 / \>\R2 / \>\R2
=N =N
W W
| I
H H
ZT N Z N
N N
o~ \>\R2 72 \>\R2
=N
RARIN—-L~Xi RARIN—f-L— i
rG o
1l ' \V;
H H
—R? —R2
=N =N
X X,
4 w4
NR' NR'
2
v Vi

[0031] In formulas I, I, W, 1V, V and VI, the substituents are defined as outlined below.
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1.

wherein;

Zis

-~ o
N s e ot
11
(9]
=z

e~ Y gz 2 Y g2
=N =N
w w

or a salt or a prodrug thereof,

80

A compound of general formula { or Il

H
N

SRR A B
1 )3 '
QAQ\
Q Lo
= O
= X
E:!

-SR1’
-S(0)2NHz,
-S(O)NHRY,
-5{0)2N(R"R!
-S{O)R",
-5{0)2R!

O3

O

)
14) -bgnzyl optionally subsfituted with 1, 2 or 3 RA or R" subsfituents,

15y-L-heteroaryl optionally substituled with one or more RA or R' substituents attached on
gither or both the L and the heteroaryl groups,

”16) -L-heterocyclyl optionally substituted with one or more RA or R! substituents attached on

gither one or both the L and the heterocyclyl groups,
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17) -L-ary! optionally substituted with one or more RA or R? substifuents attached on either or
both the L and the heteroaryl groups,

18} -heteroaryl optionally substituted with one or more R” or RY substituents, or

19} -aryl optionally substituted with one or more RA or RY substituents,
and wherein each substituent is optionally attached fo the L group if it is not already present,
and wherein, when (R1) and R are attached to a nitrogen atom, optionally they join togéther with the
nitrogen atom to form a 3 o 7-membered ring which optionally includes one or more 6ther heteroatom
selected from N, O and S, qptionaﬂy the is substituted with one or rﬁore RtorRA,

Wis
1) H,

N

) -halogen,
) -OR,

) -L-OH,
) -L-OR!,
) -SRY,

~N M o P W

) -CN,

) -P{O)OR")(ORY),

9) -NHR',

~10) -NRYR,
11) -L-NH,
12) -L-NHRY,
13) -LNRIRY,

o0

NHC(O)R?,
23) -NRIC(O)RY,
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24) -NHC(O)OR!,

25 -NRIC(O)ORY,
26) -OC(O)NH,
27) -OC{ONHR?,
28) -OC(ONRR?,
29) -OC(O)R!,
30) -C(O)R!,
31) -NHC{O)NH,,

32) NHC(O)NHR?,
33) -NHC(ONR)R!
34) -NR'C{O)NHy,
36) -NRIC(ONHR?,
36) -NR'C
37) NHS(O)R?,
) NRIS(O)R",
) -§(0)2NHz,
-S{O)2NHR1,
S(ORNRIRY,
42) -S(O)R!
1) S(O)zR‘
44) OS(O)R",
45) -S(O);0R",
)

38
39
40
41)

486} -benzyl optionally sUbstituted with 1, 2 or 3 RA or R' substituents,

(OINRTR,

PCT/CA2013/050052

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

either or boh the L and the heteroaryl groups,

48) -L-heterptyclyl optionally substituted with one or more RA or R substituents attached on

either'or both the L and the heterocyclyl goups,

49) -|4aryl optionally subsfituted with one or more RA or R! substituents attached on either or

50) -L-NRI(RY),
51) -L)2 NRY,

52) -L-(N(R")-L} ~ N(RYR!

both the L and aryl groups,
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53) -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,

54) -L-(N(R")-L}a — heferocyclyl optionally substituted with one or more RA or R substifents
attached on either or both the L and heterocyclyl groups,
55) -L-(N(R")-L}s - aryl optionally substituted with one or more R* or R' substituepts attached
on either or both the L and aryl groups,
56) -O-L-N(RIRY,
57) -0-L- heteroaryl optionally substituted with one or more RA or R subsfituents attached on
gither or both the L and heteroaryl groups, |
58} -O-L- heterocyclyl optionally substituted with one or more RA orR? substituents attached on
gither or both the L and heterocyclyl groups,
59) -O-L- aryl optionally substituted with one or more RA or R substituents attached on either
or both the L and aryl groups,
60} -O-L)2-NR1,
61) -O-L-{N{R"}-L}n — N(RUR,
62) -O-L-(N{R")-L}n - heteroaryl optionally substituted with one or more RA or R* substituents
attached on either or both the L and hejgroaryt groups, '
63) -O-L-(N(R")-L}n - heterocycly! optiopélly substituted with one or more R* or R! subsiituents
attached on either or both the L a0d heterocyclyl groups,
- 84) -O-L-(N(R1)-L}- aryl optionallf substituted with one or more RA or R" substituents,
65) -S-L- heteroary! optionallyAubstituted with one or more RA or R? subsfituents,
86) -S-L- heterocyclyl optighally substituted with one or more RA or R substituents,
67) -S-L- aryl optionally substituted with one or more RA or R' subsfituents a‘ttached on either
orboththe L a

68) -S-L)2 NRY,

aryl groups,

3) -NRI(R"),
74) -(N(R")-L)s - NRUR?,
75) -NR"L): -NRY,
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76} «{N{R")-L}» = N(RT)RA,
77) -(N{R")-L)a - heteroaryl optionally substituted with one or more RA or R* substituents,
78) -(N(R")-L), - heterocycly! 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) -heteroary! optionally substituted with one or more RA substituents, or
81) -aryl optionally substituted with one or more RA substituents,
and wherein aach substituent is opfionally aftached fo the L group if it is not already présent,
and wherein when two R' substituents are present on the same nilrogen tom, then each R!
substituent is independently selected from the list of R" values described theré er,
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 togethér with the
nitrogen atom to form a 3 to 7-membered ring which optionally inclugés one or more other heteroatom

selected from N, O and $, optionally the ring is substituted with ong or more R or RA;

Lis
1} -Crsalkyl,
2) -Capalkenyl,
3} -Cosalkynyl,
4} -Cazcycloatkyl,
B} -Cazcycloalkenyl,
6) heterocyclyl,
7) -Cisalkyl-Cs.7 cycloalk
8) -Cisalkyl-heterocychl,
9) aryl, or
10} heteroaryl,

and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkyl, the cycloalkenyl, the heterocyclyl, the aryl

Rtis

-H,
/2} -Crsalkyl,

3) -Cas alkenyl,
4) -Cagalkynyl,
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) -Caz cycloalkyl,
8) -Cs.cycloalkenyl,
) -Cy.5 perfluorinated,
8) -heterocyclyl,
) -anyl,
10) -heteroaryl,
11) -benzyl, or : _
12) 5-(3a8 45,6aR)-2-oxohexahydro-1H-thieno[3,4-dlimidazol-4-yllpentapoyl,
and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perflucrinated alkyl, the
heterocyclyl, the aryl, the heteroaryl and the benzyl groups are eag
substituted with 1, 2 or 3 RA or R? substituents;

independently optionally

RZis
Ay -H,
2) -Cigalkyl,
3) -SRY,
4) -C{ORY,
) -S(ORY,
6) -S(O):RY,
-benzyl optionally substituted ydth 1, 2 or 3 R4 or R? subsfituents,

)
8) -L-heteroaryl optionally syfstituted with one or more RA or R* substituents attached on
gither one or both the

nd the heteroaryl groups,

ally substituted with one or more RA or R! subsiituents attached on
gither one or botf the L and the heterocycly! groups,

10) -L-aryl optiondlly substituted with one or more RA or R substituents attached on either one
or both thef'L and the aryl groups,

11) -hetergéryl optionally substituted with one or more RA or RY substituents, or

12) -a

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

optionally substituted with one or more RA or R' substituents,

1) -halogen,
2} -CFy,
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@ B o=
]
o
Yy

~
PR SNt s

]

N

o

s

(=]

10) -CN,
) -NO;,
12) -NHy,
) -NHRT,
14) -NR'R",
18) -L-NHg,

) -L-NHR,
17) -L-NR4R?,
-L-SR1,
19

2

2)
23)
24)
25

-C{O)OH,

Iy
[

-C(O)NHz,

27
28

)

) -L-S(O)RY,
20) -L-S(O}R",

)

(OJOR!,
)

C(ONHRY,
) -CONRR?,
26) -NHC(OR?,
) NRIC(OIRY,
} -NHC(O)OR!
29) -NRIC(O)ORY,

PCT/CA2013/050052
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35) -
36)
37
38) -NR1C(O)NHz,
39) -NR'C(OINHR!,
40} -NRIC(ON(RMR!
41) -NHS{O):R1,
42) -NR1S(O)R1,
43} -S(0)2NH,,
44y -S{0)aNHR,
45) -S{O)N{RNR1,
6} -S{OR",

47) -S{O)2R1,

8} -OS(0):R",
49) -8(0)20R",

50) -benzyl,

51) -Ng, or

52) -C(-N=N-)(CFs},

and wherein the benzyl group is optionally sybstituted with 1, 2 or 3 RAor R? substituents.

NHG(O)NH,

-NHC{O)NHRY,
NHC(OINRNR!
N

-NHS
-NR!
-S
-S
-8
-5

£

I

2. A compound of general formulg/lll or IV,

defined in claim 1,
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and wherein R3 and R4 are the same or different and are each independently H, R1 as defined in claim
1, or they join together with N to form a 3 to 7-membered ring which optionally includes one or mpfe

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

3. A compound of general formula V or VI,
N
o~ Y_g2
=N
><\L
/ZNF’J
2

v : Vi

or a salt or a prodrug thereof,
wherein Z, L, Rt and R2 are each as defined in claim 1.

4. A compound of formula 1A
O
H
R'O N
N
R

w
A

or a salt or a prodrug there
wherein RY, W and R? apé each as defined in claim 1.

5. A compoupd of formula {1B
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or a salt or a prodrug thereof,
wherein W and R? are each as defined in claim 1, and Het is a 3 to 7-membered heterocycle, optionall

substituted with one or more Rt or RA as defined in claim 1.

6. A compound of forraula 1iC
RS
H
RS N
N
4 S g2
=N
W
ic

or a salt or a prodrug thereof,
wherein W and R? are each as defined in claim 1,

“ or a salt or a prodrug thereof,
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wherein W, L, R' and R? are each as defined in claim 1,

and wherein m, Li, R% and R* are each as defined in claim 2.

11, Acompound of formula VIA

z N

N
74 %Rz
=N

NR!
\L
%NR3R4
m

ViIA

or a salt or a prodrug thereof, ‘
wherein Z, L, RY and R? are each as defiried in claim 1,

“and wherein R3 and R4 are each as defined in claim 2.

12. A compound according to claim 1, wherein:
Z is COzMe or 2-methyl-2H-tetrazol-5-yl;

R? s benzyl, 3-thienylmethyl or 3-pyridinyl me
W is NH-L-N(R)R' wherein L is C24 alkyl/and R' is C+4 alkyl or (R") and R' join together with the
nitrogen atom to which they are attachgd to form a 3 to 7-membered ring, which optionally includes
one or more other heteroatom selectéd from N, O and S, optionally the ring is substituted with one or

more R or RA,
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13. A compound which is;

91.

Compound
number Structure
O
H
MeO N N
Y
- =N
| ?
@
2
3
N
/
O
H
MeQ N N
&
4 =N
H;
/N\

PCT/CA2013/050052
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Compound
number Structure
0
H
MeO N \
Y
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5 HN
8
H
MeQ N N
l Y
| ?
O~
O N
H
MeO N N
(Y
=N
| ?
HoN
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Compound |
. number Structure
o H
Mel N
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MeO N N
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11 HN
/ N
H
O H .
MeQ N N
)
==N
12 ' HN
/ N
b/
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Structure

13

14

15

16
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Compound Structure
number :
H s
Me0-C
7N
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Ma0,C N
7N\
21 HN =N OMe
0
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2 HN =N OH
\"\_ND,
MeQ,C H
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Compound Structure
number
MeO,C ﬁ
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24 , o Me
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O
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HN TFA
'@
H
A\
28 o TRA
WND
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2
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Compouhd
number Structure
Me
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. Compound Structure
number
36
37
38
MeO,C §
N
2 \>‘H
==N
39 HN
NH,
Nan
—N H
7N
40 N =N

NH,
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Compound
number Structure
41 )\@{ /
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42 =N
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Compound

number Structure

48

- 47

48

49

50
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Compound
number

Structure

51

52

53

55

prodrug thereof,
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14, Acompound which is:
MeO,C / \ MeO,C ﬁ S
N)\;J Me0,C
/%N\ 1 :] />>:h{
HN
, TFA

D 0
1
MeO,C Y Ma0,C i Me0;C. ‘ N ( FQ‘JII&N
N
2 h\{ 7N “N\ CFs
N

=N OMe =N Me

H HN \T——N
L\_ND | ‘“LND O

MeO,C. i MeO,C. R o Ma0,C. AN
N .
- Me
N

HN ‘
0
) ’
ND ’
MeO,C H o MoO N oH ’NN: y
\@{”{ CFy O Vi CFa NZ N \
== o
HN\—\~ HN &

7N HN N HO

N HN =N Me
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Me0,C._ ~ MeO,C N MeO,C
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MBOzC

or a salt or a prodrug thereof,

15.

16.

17.

18.

19.

20,

21,

N \__/—NH2 I\E\—ND

Use of a compound as defined in any one of glaims 1 to 14, to expand hematopoietic stem
cells.

Use according to claim 16, wherein the/hematopoietic stem cells are human cells.

. A method of increasing stem ang/progenitor cells, the method comprising: culturing a starting

population comprising hematgpoietic stem celis (HSCs) with an agent capable of increasing the

number of HSCs, the agent'comprising a compound as defined in any one of claims 1 to 14.

A method according i claim 18, which is in vivo, in vitro or ex vivo,

A method accopding fo claim 18 or 18, in which the starting cell population includes CD34+
cells harvesjéd from mobilized peripheral blood (mPB), bone marrow (BM) or umbifical cord
blood (U

thod of expanding hematopoietic stem cells, the methdd comprising: culiuring & starting

Il population in the presence of at least one compound as defined in any one of claims 1 fo

" 14, optionally together with at least one celi expanding factor which is a biologic or another

small molsculs,
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22,

23.

24.

25.

2.

27.

28,

" PCTHCA2013/050052
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A cell population as exbanded according to a method as defined in any one of claims 18 to 21.

A pharmaceutical composition comprising a cell population expanded using a compound &s
defined in any one of claims 1 fo 14.

A method of treating a hematopoiefic disorder/malignancy, an autoimmune diseasg’ and/for an
inherited immunodeficient disease in a subject, comprising administering to the stibject in need
of such treatment hematopoietic stem cells expanded using a compound as géfined in any one
of claims 1 to 14, or a compound as defined in any one of claims 1 to 14 6r a salt or a prodrug
thereof.

A method according to claim 21, wherein the hematopoigfic disorder/malignancy, the
autoimmune disease andjor the inherited immunodeficient disease comprise bone marrow
failure conditions, a variety of congenital diseases of globial concern {(e.g. sickle cell anemia
and thalassemia), lupus, acute myeloid leukemia, dcute lymphoblastic leukemia, chronic
myeloid leukemia, chronic lymphocytic leukemia, myeloproliferative disorders, myelodysplastic
syndromes, multiple myeloma, non-Hodgkin's lymphoma, Hodgkin's disease, aplastic anemia,
pure red cell aplasia, hemogiobinuria, Faficoni anemia, thalassemia, sickle cell anemia,
Wiskott-Aldrich syndrome, inborn emorg’ of ‘metabolism (such as Géucher disease among

others,

Use of hematopoietic stem celly’expanded using a compound as defined in any one of claims 1
fo 14, or a compound as defined in any one of claims 1 to 14 or a salt or a prodrug thereof, for
freating a hematopoiei¢’ disorder/malignancy, an autoimmune disease andfor an inherited

immunodeficient dise@se in a subject.

Use of a compound as defined in any one of claims 1 to 14 or a prodrug thereof, in the
of a medicament for treating a hematopoietic disorder/malignancy, an
autoimmdne disease andlor an inherited immunodeficient disease in a subject,

of the pharmaceutical composition as defined in claim 15, for treating a hematopoiefic
tisorder/malignancy, an autoimmune disease andfor an inherited immunodeficient disease ina
subject,
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29.

30.

31.

32.

33.

. include bone marrow failure conditions,

105

Use according to any one of claims 26 o 28, wherein the hematopoietic disorder/malignancy

the autoimmune disease and/or the inherited immunodeficient disease include bone marbw

syndromes, multiple mysioma, non-Hodgkin's lymphoma, Hodgkin's disease, dplasfic anemia,
pure red cell aplasia, hemoglobinuria, Fanconi anemia, thalassemia, #ckle cell anemia,
Wiskott-Aldrich syndrome, inborn errors of metabolism (such as Gadcher disease among

others).

Hematopoietic stem cells expanded using a compound as defingd in any one of claims 1 to 14,

or a compound as defined in any one of claims 1 fo 14 pf a salt or a prodrug thereof, for

freating a hematopoietic‘disorder/malignancy, an autojihmune disease andfor an inherited
immunodeficient disease in a subject. '

Hematopoietic stem cells or a compound as defined in claim 30, wherein the hematopoietic

disorder/malignancy, the auloimmune disegge andfor the inherited immunodeficient disease

Variety of congenital diseases of global concern (e.g.

sickle cell anemia and thalassemig), lupus, acute myeloid leukemia, acute lymphoblastic

leukemia, chronic myeloid leukemia, chronic lymphocytic leukemia, myeloproliferative

disorders, myetodysplastic syndromes, multiple myeloma, non-Hodgkin's lymphoma, Hodgkin's

disease, aplastic anemia, pure red cell aplasia, hemoglobinuria, Fanconi anemia, thatassemia,

sickle cell anemia, Wis Att-Aldrich syndrome, inbom errors of metabolism (such as-Gaucher

A

disease among others).

~ A pharmaceutizal composition according to claim 15 or 23, which is suitable for intravenous

infusion.

A kit fefr use in increasing stem and progenitor cells, comprising a compound as defined in any
ong of claims 1 to 14, and instructions for use,

A kit for use in expanding hematopoietic stem cells, comprising a compound as defined in any
one of claims 1 to 14, and instructions for use, optionally, the kit comprises at least one cell
expanding factor which is a biologic or another small molecule.
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CLAIMS
1. A compound of general formuia | or il
Z H H
‘\\ N z N
N N
= /
[ Vre —R?
=N =N
w ' W

| ]
or a salt thereof,
wherein:
Zis
) -P(0) (OR") (OR"),
) -C(O)OR!,
3) -C(O)NHR',
) -C(ON(R")R',
) -C(OR’,
6) -CN,
) -SR',
) -S(O)NH,,
9) -S(O)NHR',
0)-S(0)N(R")R",
1)-S(O)R’,
2)-S(0),R’
13)-L,
14) -benzyl optionally substituted with 1, 2 or 3 R" or R" substituents,

1
1
1

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 substituents attached
on either one or both the L. and the heterocyclyl groups,

17) -L-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 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

2)
3)

© 0o ~N O o A

)
)
)
)
)
)
10
11
12
13
14

15

)
)
)-
)-L
)
)-L
16)-

)-

18)
19)
20)
21)
22)
23)

-OR", wherein R' is -Cyg alkyl, -C,¢ alkenyl, -C,s alkynyl,-C,.; cycloalkyl, -Cs;
cycloalkenyl, -C1_5\ perfluorinated, -heterocyclyl, -aryl, -heteroaryl, -benzyl, or 5-
[(3aS,4S,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 groups are each independently
optionally substituted with 1, 2 or 3 R* or R" substituents;
-L-OH,
-L-OR’,
-SR’,
-CN,
-P(O)(OR")(OR"),
-NHR,
-N(RHRY,
-L-NH_,

-L-NHR,
-L-N(RNHR,
-L-SR",

-S(O)R'
-L- S(O)2R1
-P(0)(OR")(OR"),

C(O)OR',

(O)NHz,
-C(O)NHR',
-C(OIN(R")R’,
-NHC(O)R,
-NR'C(O)R’,
-NHC(O)OR',
-NR'C(O)OR",
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24)-OC(O)NH,,

25)-OC(O)NHR",

26)-OC(O)N(R")R,

27)-OC(O)R,

28)-C(O)R",

29)-NHC(O)NH,,

30) -NHC(O)NHR',

31)-NHC(O)N(R"R,

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

33)-NR'C(O)NHR',

34)-NR'C(O)N(R"R,

35)-NHS(O),R",

36)-NR'S(O);R",

37)-S(0)NHz,

38)-S(O);NHR",

39)-S(0):NR"R,

40)-S(O)R’,

41)-S(O):R’,

42)-0S(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 heterocyciyl groups,

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-); NR,

50) -L-(N(R")-L), = N(RHR,

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,
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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)R,

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

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,

70

71

-S-L-(N(R")-L), — aryl optionally substituted with one or more R substituents,
-NR'(R’),

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

73) —(N(R")L), ~NR?,

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

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

— e e

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

substituents,
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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 preseht 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 fo 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) -Cosalkenvyl,
3) -C,galkynyl,
4} -Ca7cycloalkyl,
5) -Cszcycloalkenyl,

6) heterocyclyl,

7) -Ciealkyl-Cs.; cycloalkyl,

8) -C,.¢alkyl-heterocycivi,

9) aryl, or

10) heteroaryi,
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) -Cigalkyl,

3) -C,. alkenyl,

4) -Cygalkynyl,

5) -Csscycloalkyl,

6) -Cs.7cycloalkenyl,

7} -C4.5 perfluorinated,

8) -heterocyclyl,
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9) -aryl,

10) -heteroaryl,

11) -benzyl, or

12) 5-[(3a8S,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-dJimidazol-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

1) -H,

2) -Cy¢ alkyl,

3) -SR’,

4) -C(O)R",

5) -S(O)R',

6) -S(O).R’,

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

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

9) -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 aryl groups,

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 already present;

R is
1)
2)

-halogen,
-CF3,
-OH,
-OR',
-L-OH,
-L-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(0O).R’,
20)-C(O)OH,
21)-C(0)OR",
22) -C(O)NH,,
23)-C(O)NHR",
24)-C(O)N(RNHR",
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)-0C(O
32)-OC(O)R’,
33)-C(O)R,
34) -NHC(O)NH,,
35) -NHC(O)NHR",

36) -NHC(O)N(R")R!

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

38)-NR'C(O)NHR',
39)-NR'C(O)N(R"R?,

40) -NHS(O),R",
)-NR'S(O),R",

42)-S(O),NH,,

43)-S(0),NHR",

IN(R'R,

86
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44)-S(0)N(R"R',
45)-S(O)R",
46)-S(0).R",
47)-0S(0),R",
48)-S(0),0R",
49) -benzyl,
50)-Ns, or 4
51)-C(-N=N-)(CF3),

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

)
)
)
)
)-
)

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

Hal |
i‘%’ﬁ. \} /;;\\?
i 1]
\"“« “eooH S oon, ;
N N
F Nr\ N/\\O
\‘_/ = _/
HN HN
CN ; CONH

/ |
N ﬁ . km/ﬁ
H,C CHy r0 o
1085 ST e ="
N N
CH
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NH,

COOMe

CN

NH,

NH,

Citt Q.
NH,
N

HN
COOH
R
q 1)
. \SMNH
o 0

NH,

HN
CONH, .
)
L
/ ~
e ?H
O 0
[N
g
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Me

H,N : H
CONH, N

74 N‘>\S
L‘N N ) =N
: N a2
N=
ISR
H,N _

and

2. A compound according to claim 1, wherein the compound is of formula A, IIB or lIC
0O R5
H H H
R’IO N Het N ' RG N
N N N
/
[ Vg —R? _ we
=N =N =N
W W W
A B or lc

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 R".

3. A compound according to claim 2, wherein the ring is a 5-membered ring, and the
heteroatom is N.

4, A compound according to claim 1, wherein the compound is of formula
z N
7\ -
=N
NR?
\L/NR3R4

or a salt thereof,
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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,

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(RHR'" wherein L is C,4 alkyl 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 hetercatom selected from N, O

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

6. A compound according to claim 1 which is:
Compound
Structure
number
0
H
MeO N N
74 \> ,
=N
1 HN
O
O
H
MeO N N
&)
=N
2 HN
g
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Compound
Structure
number
O
H
MeO N N
&
=N
3 HN
N—
/
O
H
MeO N N
Y
4 =N
H;
/N\
O
H
MeO N N
7Y
=N
| ?
—N
\
0]
H
MeO N N
7Y
=N
6 HN
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Compound
Structure
number :
0
H
MeO N N
7Y
=N
| ?
(-~
0
H
MeO N N
&
8 =N
?!
HoN
0
H
MeO N N
Y
=N
9 HN
HO{
@
0
H
MeO N N
7Y
10
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Structure

MeO

MeO

MeO

Iz

Compound

number

(N

12

13

14
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Compound
Structure
number
MeO,C ¥ 2"
@l@ -
15 =N
HN
0
MeO,C ¥ /N
N —
@E{\
16 =N
HN
L,LND
MeO,C Y ,N\\>
N —
\©/\§\>\§\N
17 =N
HN
0
MeO,C y \S/
N
by 0
18 =N
HN
0
|
MeO,C y pa
)
J N
o Cii
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Compound
Structure
number
H
MeO,C N O
fl@
20 HN\—_\_NL
N
TFA C>
MeO,C X
N
\@Q@
=N
21 HN OMe
0
MeO,C N
N
@E{ \
=N
22 HN OH
0
MeO,C ¥
N
@{\
=N
23 N 0
a0
MeOQC H
N
@%/j
24 =N Me
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Compound
P Structure
number
MeO,C iy N\\N
7N\ CF3
25 " =N
0
Et0,C Y
@@
26 HN N A
~0
MeO,C N
@E{N\
27 =N
HN TFA
N
H
MeO,C H ) .
7N
28 N =N A
0
MeO,C i
7@1@ M
{<]
=N
29 N
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Compound
Structure
number
MeO,C ﬂ
. Cﬁi
MeOZC >\©\
y @{
H
MeOQC SN N
@i{wﬂ om
32 AL TN
0
MeO,C y o
\O/\{!\{ CFy
33 o ==
0
MeO,C o OH
Ty S,
34 =N
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Compound
Structure
number
Na=N
—N H
8 H
N
e
35 =
HN TFA
0
N
3
N N
7N Q
36 =N
HN HClI
N
NC i
7@1@
37 =N
HN
O
MeO,C §
N
74
Y—H
=N
38 HN
NH,
MeO,C H
N
74
S—H
=N
39 HN

NH,
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Compound
Structure
number
N=n
’Ns e H
N N
N
4 N S
40 N =N
NH,
N=n
—N H
N N
N
7N S
41 N
4 HCI
N—
/
MeO,C N
2
42 =N
o
0
MeO,C y
N
7\
43 =N
N
MeOC._~ R
i/ 4 '\\‘
44 N = HO
Me j
N Q O




102

Compound
Structure
number
MeO,C J@
\
N \—/—~NH2
MeO,C >\Q
. @C
P 'S
tx; JD
47
MeO,C H
N
7\
48 =
Me-N
e
MeO,C H
N
ﬁ{\
49 =N
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Compound
Structure
number
MeO,C >\©
50 \@i
RNV
Me H
@)ZC N
. ) l\{
51 =N
HN
M
N
2
MeO,C
CE{N\FQ
52 L\ Mo >\’\_/ O
HN\<
(o]
20, H N‘\ o
Ty O ol
53 HN N e} s
MeO,C H
N
4 \>\Me
54 =N




104

Compound '
Structure
number

0O
H
MeHN N
7N
55 .
HNL‘\_

O

dr a salt thereof.

7. A compound according to claim 2, wherein R? is benzyl or H.
8. A compound according to claim 2, wherein R® and R® join together with C to form:
SN
—N
\ )\
N jﬁ
9. A compound according to claim 2, wherein W is
T
NH

O/\/\”/R

s
or HaN

10. The compound according to claim 1, wherein the compound is
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0
N
MeO p N N’N:N .
\N\> ‘N N
N
HN 74 \>
=N
HN
O L\
&
’\E%N
S (X | ! e
N&%vﬁ*&mwy o »*i?‘#‘::b\wf‘f {x’ “g\
L N -
L;‘“*x, «a“’f;’»“’ww /:ff' ‘{% ;MMW
ey \\; ,«'}WW
%%?i
N
E‘X t*‘z}
NH,
or a pharmaceutically acceptable salt thereof.
11. The compound of claim 1 which is a hydrochloride salt of
0]
H
MeO N "
Y
=N
HN

12. The compound of claim 1 which is a hydrobromide salt of
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N=N
—N_ H
N N
7N
=N
HN
NH,

13. A method of increasing stem and progenitor cells, 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 general formula | or ||

z H H
\!\\ N VA N
N N
A~ \>\R2 74 \>\R2
=N =N

w W

or a salt thereof,

wherein:

Zis
1) -P(0) (OR") (OR"),
2) -C(O)OR’,
3) -C(O)NHR",
4) -C(ON(R"R',
5) -C(O)R’,
6) -CN,
7) -SR',
8) -S(O)2NH,
9) -S(0O);NHR",

10)-S(O).N(R")R",
11)-S(O)R'
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12)-S(0).R",
13)-L,
14) -benzyl 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' substituents attached
on either one or both the L and the heterocyclyl groups,
17)-L-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,
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 fo 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
R

W is
1) -H,
2) -halogen,
3) -OR',
4) -L-OH,
5) -L-OR',
6) -SRY,
7) -CN,
8) -P(O)(OR")(OR"),
9) -NHR",
10)-N(R"R,
11) -L-NH,,
12)-L-NHR",
13)-L-N(R")R,
14)-L-SR’,

15)-L-S(O)R,
16) -LfS(O)2R1,
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17)-L-P(O)(OR"Y(OR"),

18)-C(O)OR',

19) -C(O)NH,,

20)-C(O)NHR',

21)-C(OIN(RYR?,

22)-NHC(O)R,

23)-NR'C(O)R’,

24)-NHC(O)OR',

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

26) -OC(O)NHy,

27)-OC(O)NHR',

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

29)-OC(O)R,

30)-C(O)R",

31) -NHC(O)NH,,

32) -NHC(O)NHR,

33) -NHC(OIN(RYR,

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)NH,

40)-S(0),NHR",

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

42)-S(O)R’,

43)-S(0),R",

44)-0S(0O)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,
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49) -L-aryl optionally substituted with one or more R* or R' substituents attached on
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 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)-O-L- heteroaryl optionally substituted with one or more R* or R' substituents
attached on either or both the L and heteroaryl groups,

58)-0-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)—(0-L)-NR",

61)-O-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,
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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,
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) -Ciealkyl,
2} -Cyealkenyl,
3) -Caygalkynyl,
4) -Cjrcycloalkyl,
5) -Cs;cycloalkenyl,
6) heterocyciyi,
7) -C,¢alkyl-Cs.7 cycloaikyl,
8) -Ciealkyl-heterocyclyl,
9) aryl, or
10) heteroaryl,
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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

~H,
-Cygalkyl,

-Cy¢ alkenyl,
-Cogalkynyl,
-Cs_ycycloalkyl,
-Cs.7cycloalkenyl,
-C1.5 perfluorinated,
-heterocyclyl,

~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 R* or R" substituents;

R?is

O N O g A~ W N -
N N e i

9)

-H,

-C1. 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

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 already present;

RAis

—

) -halogen,
) -CFs,

) -OH,

) -OR’,

) -L-OH,
)
)
)

D g A WN

-L-OR’,
-OCF;,,

-SH,

9) -SRf1,
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(ON(R"R',
25)-NHC(O)R",
26)-NR'C(O)R",
27)-NHC(O)OR",
28)-NR'C(O)OR",
29) -OC(O)NH,,

N
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30) -OC(O)NHR",
31)-OC(O)N(R"R',
32)-OC(O)R",
33)-C(O)R",
34) -NHC(O)NH,,
35) -NHC(O)NHR",
36) -NHC(O)N(R"R",
37) -NR'C(O)NH,,

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

49) -benzvl,

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

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

cell expanding factor which is a biologic.

16. The method of claim 13, wherein the compound is of formula IIA, [IB or lIC
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0 ’ H RS .
RTO N Het N R6 N
N N N
/ / 74
\N\>\R2 \N\>\R2 H—R2
wW w W
A ) 1B 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 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 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 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 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*.

19. The method of claim 13, 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 Cy, cycloalkyl and R" and (R1) is C4. alkyl or H: or
(R") and R" join together with the nitrogen atom to which they are attached to form a 3 to 7-



115

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”.

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

Compound
Structure
number
0]
H
MeO™ N N
Y
=N
| ?
@
O
H
MeO N q
7Y
=N
| ?
O
0]
H
MeO N N
Yy
N
3 HN
N—
s
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Compound
Structure
number
O
H
MeO N N
Y
4 =N
H;
/N\
O
H
MeO N N
Y
N
| H}l
—N
4
(0]
H
MeO N N
)
=N
6 H;
)
0
H
MeO N N
Y
=N
7 HN
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Compound

Structure
number
0O
H
MeO N "
(Y
=N
| ?
HoN
0
H
MeO N .
(Y
=N
9 HN
Ho\f
@
O
H
MeO N N
Y
=N
10 HN
Q
H
(0]
H
MeO N N
Y
=N
11 HN

Iz
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Compound
Structure
number
0]
H
MeO N \
Y
=N
12 ?
o
o/
0]
H
MeO N N
&
=N
13 Q
@
N=N
—N_ H
‘N N
N
C Y
=N
14 HN€
O
MeO,C y VAR
@@ ~
15 =N
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Compound
Structure
number
MeO,C i /N
N ——
@{ \
16 =N
HN
0
MeO,C H ,N\\>
O/\{%}N
17 =N
HN
0
MeO,C H \3/
N
Cﬁ{t MQJ
18 =N
HN
0
|
MeOzC n
@@ "
19 =N
HN\__CFA
N
H
MGOQC N O
Ci@
20 =N
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Compound
Structure
number
MeO,C §
N
fl@
21 N =N OMe
0
MeO,C H
N
@/{\
22 HN =N OH
0
MeO,C H
N
@Q@
23 =N
HN O
0
MeO,C H
N
@Q@
24 HN =N Me
0
MeO,C ¥ N\\N
Cl@
25 =N
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Compound
Structure
number
EtO,C >\©
5 \@ii
MeO,C 4
Cﬁ{t“\
27 =N
HN TFA
0
H
0,C
- \©/\NCN>\©\&
7\
28 =N
HN TFA
L_\YN
MeO,C >\Q
) Cli
TFA
~O
MeO,C ﬂ
. @@&
TFA

N
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Compound
Structure
number
MeO,C Y
F
N
Cl@
31 ==N
HN TFA
0
MeO,C N
\QZCN OMe
7N
32 HN =N TFA
~0
MeO,C H o
@E{N\ -
33 =N
HN
e
MeO,C N OH
\@Q@ o,
34 =N
HN
~0
N=N
—N H
\N/ N
N ;:>
2
35 ~N
HN TFA
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Compound

Structure
number

%/N/ H
7\
36

HN
NC N
ﬁ@
37 —

0
MeO,C H
N
/
S—H
=N
NH,
MeO,C H
N
4
S—H
=N
39 HN
NH,
N=N
—N H
N H
& Q
=N
40 n

NH,
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Compound
Structure
number
Nan
—N H
. ¥
mﬁg Q
41 e
D _.HC
/N\
MeO,C §
N
7N
42 =N
o
0
MeO,C H
N
7N
43 =N
N
MeO,C >\Q
44 *@%
\——\- Me
\._/o
MeO,C >\Q
- \@@i

\JNHz
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Compound
Structure
number
MeO,C >p
o Cﬁi
A O
47
MeOzC >p
B @E&
Me\N
e
MeO,C H
N
CQ{ \
49 =N
/N TFA
Ve
0
MeO,C ¥
CE@
50 =N
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Compound
Structure
number
MeO,C ¥
Oi{“‘
3
51 =N
HN
Me
N
2
MeO,C H 7\
CE@ ~
52 HN =N Q, S
Me
LUJ,?HTJ sﬁj’m
\(
¢}
I H N 2
M 02c\©/\N{h{ C’;: %NH
53 HN =N o) S
L\—NM:fNH
MeO,C H
N
72
54 _ \>\Me
HN
0
0
H
MeHN N '
7\
55

or a salt thereof.

21. The method of claim 16, wherein R? is benzyl or H.
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22 The method of claim 16, wherein R> and R® join together with C to form:

Nep

/
N
N
N jrﬁ

23. The method of claim 16, wherein W is

v

O/\/\H/a

A\

or HeN

24. The method of claim 13, wherein the compound is

0
H
MeO N N N=N
/ —N_ _ H
\N\> N N
N
HN 4 )
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or a pharmaceutically acceptable salt thereof.

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

MeO

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

N=N
—N H
N 8
R
=N
HN ’

NH,

27. The method according to claim 13, wherein the stem and progenitor cells are human

hematopoietic stem and progenitor cells.
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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 cord
blood (UCB).

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

30. The method according to claim 13, wherein the starting cell population essentially

consists of CD34+ cells purified from one or two 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 o claim 30, comprising administering 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 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), Interieukin-6 (IL-6) or a combination thereof.

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

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

36. A cell population as expanded according to a method as defined in claim 13.



