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CLAIMS 

1. A compound of general formula I or II 

Z. H z H 

y~R- y~-R 
w w 

or a salt thereof, 

wherein: 

Z is 
1) -P(O) (OR1) (OR1), / 

2) -C(0)0R1, / 

3) -C(0)NHR1, / 

4) -C(0)N(R1)R1, / 

5) -C(0)R1, / 

6) -CN, / 

7) -SR\ / 

8) -S(0)2NH2, / 

9) -S(0)2NHR1, / 

10) -S(0)2N(R1)R1, / 

11) -S(0)R\ / 

12) -S(0)2R1, / 

13)-L, / 

14)-benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

15) -L-heteroam optionally substituted with one or more RA or R1 substituents attached 

on eitheiwr both the L and the heteroaryl groups, 

16)-L-heterocyclyl optionally substituted with one or more RA or R1 substituents attached 

on^ither one or both the L and the heterocyclyl groups, 

17)/L-aryl optionally substituted with one or more RA or R1 substituents attached on 

/ either or both the L and the heteroaryl groups, 

18) -heteroaryl optionally substituted with one or more RA or R1 substituents, or 

19) -aryl optionally substituted with one or more RA or R1 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 (R1) and R1 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 o/more 

other heteroatom selected from N, O and S, optionally the is substituted with one or rr>ore R1 or 

RA; 

Wis 

1) -OR1, wherein R1 is -Ci.6 alkyl, -C2.6 alkenyl, -C2.6 alkynyl,-C3/ cycloalkyl, -C3.7 

cycloalkenyl, -Ci.5 perfluorinated, -heterocyclyl, -aryl, -heteroaryl, -benzyl, or 5-

[(3aS,4S,6aR)-2-oxohexahydro-1 H-thieno[3,4-d]imidazol-4-yj]^entanoyl, wherein the 

alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the/perfluorinated alkyl, the 

heterocyclyl, the aryl, the heteroaryl and the benzyl gr?2iups are each independently 

optionally substituted with 1, 2 or 3 RA or R1 substitu^ 

-L-OH, 2. 

3) -L-OR1, 

4) -SR\ 

5) -CN, 
6) -P(0)(0R1)(0R1), 

7) -NHR1, 

8) -N(R1)R1, 

9) -L-NH2, 

10) -L-NHR1, 

11)-L-N(R1)R1, 

12) -L-SR1, 

13) -L-S(0)R\ 

14) -L-S(0)2R1, 

15)-L-P(0)(0R1/0R1), 

16) -C(0)0R1y 

17) -C(0)N/h2, 

18) -C(O^I\IHR1, 

19)-0(0)N(R1)R1, 

20/NHC(O)R1, 

1)-NR1C(0)R1, 
22) -NHC(0)0R1, 

23)-NR1C(0)0R1, 
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24)-0C(0)NH2I 

25) -0C(0)NHR1, 

26) -0C(0)N(R1)R1, 

27) -0C(0)R1, 

28) -C(0)R1, 

29) -NHC(0)NH2, 

30) -NHC(0)NHR1, 

31) -NHC(0)N(R1)R1, 

32) -NR1C(0)NH2, 

33) -NR1C(0)NHR1, 

34) -NR1C(0)N(R1)R1, 

35) -NHS(0)2R1, 

36) -NR1S(0)2R1, 

37)-S(0)2NH2J 

38) -S(0)2NHR1, 

39)-S(0)2N(R1)R1, 

40)-S(0)R1, 

41) -S(0)2R1, 

42)-0S(0)2R1, 
43) -S(0)20R1, 

44) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

45)-L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 
/ 

on either or both the L/and the heteroaryl groups, 

46) -L-heterocyclyl optionally substituted with one or more RA or R1 substituents attached 

on either or botj/the L and the heterocyclyl groups, 

47) -L-aryl optionally substituted with one or more RA or R1 substituents attached on 

either or hmh the L and aryl groups, 

48) -L-NRYR1), 

49)-(L-)/NR\ 

50)-yfN(R1)-L)n-N(R1)R1, 
5iy-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

/ substituents attached on either or both the L and heteroaryl groups, 

52)-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

substituents attached on either or both the L and heterocyclyl groups, 
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53)-L-(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents 

attached on either or both the L and aryl groups, / 

54)-0-L~N(R1)R\ / 

55) -O-L- heteroaryl optionally substituted with one or more RA or R1 substituents 

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

56)-O-L- heterocyclyl optionally substituted with one or more RA or w substituents 

attached on either or both the L and heterocyclyl groups, / 

57) -O-L- aryl optionally substituted with one or more RA or R1 sufc^tituents attached on 

either or both the L and aryl groups, / 

58) -(O-L)rNR1, / 

59) -0-L-(N(R1)-L)r, - N(R1)R1, / 

60)-0-L-(N(R1)-L)n - heteroaryl optionally substituted/with one or more RA or R1 

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

61)-0-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

62) -0-L-(N(R1)-L)n- aryl optionally substitutecmith one or more RA or R1 substituents, 

63) -S-L- heteroaryl optionally substituted With one or more RA or R1 substituents, 

64) -S-L- heterocyclyl optionally substituted with one or more RA or R1 substituents, 

65)-S-L- aryl optionally substituted With one or more RA or R1 substituents attached on 

either or both the L and aryl gpups, 

66) -(S-L)2 NR1, / 

67) -S-L-(N(R1)-L)n - N(R1)R^ 
/ 68) -S-L-(N(R'')-L)r, - heteroaryl optionally substituted with one or more R substituents, 

69)-S-L-(N(R1)-L)n -/heterocyclyl optionally substituted with one or more RA 

substituents, / 

70) -S-L-(N(R1)-Mn - aryl optionally substituted with one or more RA substituents, 

71)-NR1(R1), / 

72)-(N(R1j4n-N(R1)R1, 
73) -(Nj^)L)2 -NR1, 

74)-(j^R1)-L)n-N(R1)RA, 

75/-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

/ substituents, 
76)-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

substituents, 
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77) -(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents, 

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

79) -aryl optionally substituted with one or more RA substituents, 

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

and wherein when two R1 substituents are present on the same nitrogen atom, then each R1 

substituent is independently selected from the list of R1 values described thereafter, 

and wherein n is an integer equal to either 0, 1, 2, 3, 4, or 5, 

and wherein, when (R1) and R1 are attached to a nitrogen atom, optional^ 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 sinstituted with one or more 

R1 or RA; 

L is 

-Ci-e alkyl, 
-C2-6 alkenyl, 

-C2-6 alkynyl, 

-C3-7 cycloalkyl, 

-C3-7 cycloalkenyl, 
heterocyclyl, 

-Ci-6alkyl-C3.7 cycloalkyl 

-C1-6 alkyl-heterocyclyl, 

aryl, or 

10) heteroaryl, 
and wherein the alkyl, the alkenyf, 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; 

R1 is 

1) -H, 

2) -Ci-e alb 
3) -C2v&lkenyl, 

4) -O2-6 alkynyl, 
5)/-C3-7 cycloalkyl, 

>) -C3-7 cycloalkenyl, 

7) -C1-5 perfluorinated, 
8) -heterocyclyl, 
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9) -aryl, 

10)-heteroaryl, 

11)-benzyl, or 

12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentanoyl, 

and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinated alkyl, the 

heterocyclyl, the aryl, the heteroaryl and the benzyl groups are each independently optionally 

substituted with 1, 2 or 3 RA or R1 substituents; 

R2 is 

1) -H, 

2) -Ci-6 alkyl. 

3) -SR\ 

4) -C(0)R\ 

5) -S(0)R1, 

6) -S(0)2R1, 

7) -benzyl optionally substituted with 1, 2 or 3 Rr or R1 substituents, 

8) -L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

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

9) -L-heterocyclyl optionally substitutecfwith one or more RA or R1 substituents attached 

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

10)-L-aryl optionally substituted With one or more RA or R1 substituents attached on 

either one or both the L ancfthe aryl groups, 

11) -heteroaryl optionally substituted with one or more RA or R1 substituents, or 

12) -aryl optionally substituted with one or more RA or R1 substituents, 

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

RA is 

1) -halogen, 

2) -CF3, 

3) -OH, 
4) -OR1, 

5) -L-Oj 
-LTOR1, 
^OCF3, 
-SH, 

9) -SR1, 

6) 

7) 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

26 

27 

28 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

43 

-CN, 
-N02, 

-NH2, 
-NHR1, 

-NR1R1, 

-L-NH2, 

-L-NHR1, 

-L-SR1, 

-L-S(0)R1, 

-L-S(0)2R1, 

-C(0)0H, 

-C(0)0R1, 

-C(0)NH2, 

-C(0)NHR1, 

-C(0)N(R1)R1, 

-NHC(0)R , 

-NR1C(0)R1, 

-NHC(0)0R1, 

-NR1C(0)0R", 

-0C(0)NH2, 

-0C(0)NHR1, 

-0C(0)N(R1)R1, 

-0C(0)R\ 

-C(0)R1, 

-NHC(0)NH2, 

-NHC(0)NHR1, 

-NHC(0)N(R1; 

-NR1C(0)IW 

-NR1C(0NHR1 

-NRW))N(R1)I 

-MHS(0)2R1, 
NR1S(0)2R1, 

S(0)2NH2J 

S(0)2NHR1, 
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44) -S(0)2N(R1)R1, 

45) -S(0)R1, 

46) -S(0)2R1, 

47) -0S(0)2R1, 

48) -S(0)20R1, 

49) -benzyl, 

50)-N3, or 

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

and wherein the benzyl group is optionally substituted with 1, 2 or 3 RA or R1 substituents 
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90 



91 

CONH, 

arid H,N 

A compound according to claim 1, wherein the compound is of formula IIA, IIB or IIC 

R5 

R6' 

W 

IIA or / ||C 

or a salt thereof 

wherein Het is a 3 to 7-membered heterocycle, onffonally substituted with one or more R1 or RA, 

and R5 and R6 are the same or different and am 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, 0 and S, optionally the ring is substituted with one or more R1 or RA 

3. A compound according tO/dlaim 2, wherein the ring is a 5-membered ring, and the 

heteroatom is N. 

4. A compound accord-ng to claim 1, wherein the compound is of formula 

NR1 

\L^NR3R4 

or a salt thereof, 
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wherein R3 and R4 are the same or different and are each independently H, or R1, or R3 and W 

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 /ing is 

substituted with one or more R1 or RA. / 

5. A compound according to claim 1, wherein: / 

Z is C02Me or 2-methyl-2H-tetrazol-5-yl; / 

R2 is benzyl or H; and / 

W is NH-L-N(R1)R1 wherein L is C2.4 alkyl or C3.7 cycloalkyl and R1 and (K1) is Ci.4 a Iky I or H; or 

(R1) and R1 join together with the nitrogen atom to which they are^ttached 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 R1 or W. 

6. A compound according to claim 1 which is: / 

Compound 

number 
/ Structure 

/i H 
M/O-^Y^5V'N\ / i JL y~u 

/ 
1 / HN 

/ / 

/ o 
0 jl H 

>=N 
HN 

/ /—N o 
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Compound 

number 
Structure / 

20 

Me02C^p^-^ jf 

HN / 

v-o / 
TFA / 

21 

MSO2C^^)^N^ y^y1 

/7" OMe HN/ 

/X} 

22 

<f~\ 
/ «rN OH 

/ N v-o 

23 

/ Me°2C^|^]^v_. i\~y 
/ ,, /^N 0 
/ HN 

N ^NC3 

24 / 

Me02C^^M^ S~y 

/^N Mg 
HN 18 

^A_N3> 
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Compound 

number 
Structure / 

35 

N=N / 
—M J. H /T~^\ / 

\=J / 

HN N TFA / \-,Q / 

36 

N~° / 

)f4l 
HCI 

37 / /^N 
/ HN ^ 

38 

/ Me02C 

/ y~-H 
/ A=N 

/ HN 7 o 
NH2 

/ 

Me02Cx^-. K 
1 jT y~n 

y~H 
/=N 

HN 

0' 
NH2 
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Compound 

number 
Structure / 

45 

Me02C^p^K // 

)=N / 
HN / 

^ \ Me / 
—hf y NH; / 

46 
HN / 

yMHcT^—h/ 

47 / /^N 
/ HN 

/ 

48 

/ Me02C^^K 

/ /=N 
/ Me-N 

/ ^r> 

49 / )=N 
/ "N TFA 

Me X 
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Compound 
number 

Structure / 

55 

o / 
Jl H /T~\ / 

/^N / 
HN / 

or a salt thereof. 

7. A compound according to claim 2, wherein R2 is benzyl < / 

8. A compound according to claim 2, wherein R5 and R6 pi gether with C to form 

9. A compound according to claim 2, wherenn W is 

ccording to claim 1, wherein the compound is 
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MeO 

Ni-N 
/V ™~\ 
// \\ 

\\ / 

u. 

or a pharmaceutically acceptable salt thereof. 

11. The compound of claim 1 which is/a hydrochloride salt of 

MeO ./ 

1 The compound of claim 1 which is a hydrobromide salt of 
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NH, 

13. A method of increasing stem and progenitor cells, the method comprising; contacting 

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 I or II 

or a salt thereof, 

wherein: 

/ 

Z is 

1) -P(O) (OR1) (OR1)/ 

2) -C(0)0R1, 

3) -C(0)NHR1 

4) -C(0)N(F$R1 

5) -C(0)F 

6) -Cty 
7) 

8)/-S(0)2NH2, 
4) -S(0)2NHR1, 
10)-S(0)2N(R1)R1, 

11)-S(0)R1, 
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12) -S(0)2R1, 

13) -L, 

14) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

15) -L-heteroaryl optionally substituted with one or more RA or R1 substituent^/attached 

on either or both the L and the heteroaryl groups, 

16)-L-heterocyclyl optionally substituted with one or more RA or R1 substijKjents attached 

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

17)-L-aryl optionally substituted with one or more RA or R1 sub^ituents attached on 

either or both the L and the heteroaryl groups, 
18) -heteroaryl optionally substituted with one or more RA or R/substituents, or 

19) -aryl optionally substituted with one or more RA or R1 substituents, 

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

and wherein, when (R1) and R1 are attached to a nitrogenyatom, optionally they join together 

with the nitrogen atom to form a 3 to 7-membered ring wnich optionally includes one or more 

other heteroatom selected from N, 0 and S, optionally^e is substituted with one or more R1 or 

RA; 

W is 

1) -H, 

2) -halogen, 

3) -OR1, 

4) -L-OH, 

5) -L-OR1, 

6) -SR1, 

7) -ON, 

8) -P(0)(0R1)(0/f1), 

9) -NHR1, 

10)-N(R1)F 

11)-L-Nb2, 

12) 

13)/L-N(R1)R1, 

4) -L-SR1, 

15) -L-S(0)R1, 

16) -L-S(0)2R1, 
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17) -L-P(0)(0R1)(0R1), / 

18) -C(0)0R1, / 

19) -C(0)NH2, / 

20)-C(0)NHR\ / 

21) -C(0)N(R1)R1, / 

22) -NHC(0)R\ / 

23) -NR1C(0)R1, / 

24) -NHC(0)0R\ / 

25) -NR1C(0)0R1, / 
26) -0C(0)NH2, / 

27) -0C(0)NHR1, / 
28) -0C(0)N(R1)R1, / 

29) -0C(0)R1, / 

30) -C(0)R1, / 

31)-NHC(0)NH2, / 

32) -NHC(0)NHR1, / 

33) -NHC(0)N(R1)R1, / 

34) -NR1C(0)NH2, / 

35) -NR1C(0)NHR1, / 
36) -NR1C(0)N(R1)R1, / 

37) -NHS(0)2R1, / 

38) -NR1S(0)2R1, / 

39) -S(0)2NH2, / 

40)-S(0)2NHR1, / 

41)-S(0)2N(R1)R1, / 

42) -S(0)R\ / 

43)-S(0)2Ry 
44) -OS(OVR', 

45)-S(Q^OR1, 
46) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

47/-L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

/ on either or both the L and the heteroaryl groups, 
48) -L-heterocyclyl optionally substituted with one or more RA or R1 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 RA or R1 substituents attached ov( 

either or both the L and aryl groups, / 

50) -L-NR1(R1), / 

51)-(L-)2NR1, / 

52) -L-(N(R1)-L)n - N(R1)R1, / 

53)-L-(N(R1)-L)n - heteroaryl optionally substituted with one or ny/re RA or R1 

substituents attached on either or both the L and heteroaryl groups/ 

54)-L-(N(R1)-L)n - heterocyclyl optionally substituted with one/or more RA or R1 

substituents attached on either or both the L and heterocyclyl/groups, 
55)-L-(N(R1)-L)n - aryl optionally substituted with one or nwe RA or R1 substituents 

attached on either or both the L and aryl groups, / 

56) -0-L-N(R1)R1, / 
57)-0-L- heteroaryl optionally substituted with one^or more RA or R1 substituents 

attached on either or both the L and heteroaryLgroups, 

58)-0-L- heterocyclyl optionally substituted vwfn one or more RA or R1 substituents 

attached on either or both the L and heterocyclyl groups, 
59) -O-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups/ 

60)-(0-L)2-NR1, / 
61)-0-L-(N(R1)-L)n - N(R1)R1, / 

62)-0-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

substituents attached or/either or both the L and heteroaryl groups, 

63)-0-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

64)-0-L-(N(R1)-L)n/aryl optionally substituted with one or more RA or R1 substituents, 

65) -S-L- heteroafyl optionally substituted with one or more RA or R1 substituents, 

66) -S-L- heterocyclyl optionally substituted with one or more RA or R1 substituents, 

67) -S-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

68)-/S-L)2 NR1, 

69^-S-L-(N(R1)-L)n - N(R1)R1, 
/70)-S-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA substituents, 

71)-S-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA 

substituents, 
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:A or R1 

more RA or R1 

72)-S-L-(N(R1)-L)n - aryl optionally substituted with one or more RA substituents, 

73)-NR1(R1), 

74) -(N(R1)-L)n - N(R1)R1, 

75)-(N(R1)L)2 -NR1, 

76) ~(N(R1)-L)n - N(R1)RA, 
77)-(N(R1)-L)n - heteroaryl optionally substituted with one or 

substituents, 
78)-(N(R1)-L)n - heterocyclyl optionally substituted with one 

substituents; 
79) -(N(R1)-L)n - aryl optionally substituted with one or more R^or R1 substituents, 

80) -heteroaryl optionally substituted with one or more RA suostituents, or 

81) -aryl optionally substituted with one or more RA substituents, 

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

and wherein when two R1 substituents are present on the same nitrogen atom, then each R1 

substituent is independently selected from the list of R1s/alues described thereafter, 

and wherein n is an integer equal to either 0,1,2, 3,or 5, 
and wherein, when (R1) and R1 are attached to / 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 ^/optionally the ring is substituted with one or more 

R1 or RA; 

L is 

1) -Cvealkyl, 

2) -C2.6alkenyl, 

3) -C2.6alkynyl, 

4) -C3.7cycloalk) 
5) -C3.7 cycloafkenyl 

6) heterocyclyl, 

7) -CVeaffkyl-C;^ cycloalkyl, 

C<6 alkyl-heterocyclyl, 

ryl, or 

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,two 

RA substituent; 

R1 is 
1) -H, 

2) -C1-6 alkyl, 

3) -C2-6 alkenyl, 

4) -C2-6 alkynyl, 

5) -C3-7cycloaikyi, 

6) -C3-7 cycloalkenyl, 

7) -C1-5 perfluorinated, 

8) -heterocyclyl, 

9) -aryl, 

10) -heteroaryl, 

11)-benzyl, or 

R2 is 

12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thjeno[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 the4>enzyl groups are each independently optionally 

substituted with 1, 2 or 3 RA or R1 substituents; 

H, 
Ci-6 alkyl, 

SR1, 

C(0)R1, 

S(0)R1, 

S(0)2R1 

benzyt optionally substituted with 1, 2 or 3 RA or R1 substituents, 

L-t>eteroaryl optionally substituted with one or more RA or R1 substituents attached 

either one or both the L and the heteroaryl groups, 

-L-heterocyclyl optionally substituted with one or more RA or R1 substituents attached 

on either one or both the L and the heterocyclyl groups, 
10)-L-aryl optionally substituted with one or more RA or R1 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 RA or R1 substituents, or 

12) -aryl optionally substituted with one or more RA or R1 substituents, 

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

RA is 

9 

10 

11 

12 

13 

14 
15 

16 

17 
18 

19 
20 

21 

22 
23 
24 

25 

2 
11 

28 

29 

-halogen, 

-CF3, 
-OH, 

-OR1, 
-L-OH, 

-L-OR1, 

-OCF3, 
-SH, 

-SR1, 

-CN, 

-N02, 

-NH2, 
-NHR1, 
-NR1R1, 

-L-NH2, 
-L-NHR1, 
-L-SR1, 
-L-S(0)R1, 
-L-S(0)2R1, 

-C(0)0H, 

-C(0)0R1, 
-C(0)NH, 
-C(0)p', 

-C(9^N(R1)R1, 
C(0)R1, 

NR*'C(0)R , 

NHC(0)0R1, 

NR1C(0)0R1, 

0C(0)NH2, 
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30)-OC(O)NHR\ 

31) -0C(0)N(R1)R\ 

32)-0C(0)R1, 

33) -C(0)R1, 

34) -NHC(0)NH2, 

35) -NHC(0)NHR1, 

36) -NHC(0)N(R1)R1, 

37) -NR1C(0)NH2, 

38) -NR'C(0)NHR\ 

39)-NR1C(0)N(R1)R1, 

40)-NHS(0)2R1, 

41) -NR*'S(0)2R1, 

42) -S(0)2NH2, 

43) -S(0)2NHR1, 
44)-S(0)2N(R1)R1, 

45) -S(0)R1, 

46) -S(0)2R1, 

47)-0S(0)2R\ 

48) -S(0)20R1, 

49)-benzyl, 

50) -N3, or 
51)-C(-N=N-)(CF3), 

and wherein the benzyl group is Optionally substituted with 1, 2 or 3 RA or R1 substituents. 

14. The method of clain/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 refethod of claim 13, wherein the compound is of formula MA, MB or IIC 
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R10 

X)—R2 

W W w 

IIA MB or IIC 

or a salt thereof / 

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R1 or RA 

and R5 and R6 join together with C to form a 5 to 7-membered ring/which optionally includes 

one or more heteroatom selected from N, 0 and S, optionally the rfng is substituted with one or 

more R1 or RA. / 

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

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

or a salt thereof, / 

wherein R3 and R4 are the same or different and are each independently H or R1, or R3 and R4 

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 oneyor more R1 or RA. 

19. The mefnod of claim 13, wherein: 

Z is C02Me/r 2-methyl-2H-tetrazol-5-yl; 
R2 is benzyl, or H; and 

W is WH-L-N(R1)R*' wherein L is C2.4 alkyl or C3.7 cycloalkyl and R1 and (R1) is alkyl or H; or 

(R> and R1 join together with the nitrogen atom to which they are attached to form a 3 to 7-

r—N 
NR1 

\ ̂ -NR3R) 
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membered ring, which optionally includes one or more other heteroatom selected from N, 

and S, optionally the ring is substituted with one or more R1 or RA. / 

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

Compound 

number 
Structure 

1 

° H / 

/ 

HN N / 

0/ 

2 

/ 0 

>0'jVV'Nv / i^L^^N 
/ /^N / HN 

3 / 

/ 0 / I H 
/ MeOx^if^5V'N\ 

!\ 
/=N 

HN 

N-^. / 
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Compound 

number 
Structure / 

36 

N~° / 
—^ 1 H /T-, / 

iOnVN C3 / 
HN\ HCI / 

/ / 

37 
HN 7 

po 

38 

linn/ H 

/ HN / t> 
NH2 

39 

/ M602C \ N 
/ I I y~N 
/ \^H 
/ /^N 
/ HN 

0 
NH2 

/o 

N~N 

HN 

0 
NH2 
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Compound 

number 
Structure / 

51 )=N / 
HN / 

^—\ I Me / y-N / 
2 / 

52 

/ 

Me02C^^j-^_ / 

HN /o S-_, s—\ ,Ke/ y~-\ /""Cj 
\ N / wu \ / V^v 

HN^NH 

/ ^ 

53 

He02^VVV 04^ HN-I /TjX>^==^w3 
/ HN N O >— 

/ N—V Me y—' 

/ v_/~NH 

54 

/ Me02c 

/ \ 
/ ^~-Me 
/ >=N 
/ HN 

55 / 

0 

M0HN |^]^VN^^3 
/=N 

HN 

or a gait thereof. 

27. The method of claim 16, wherein R2 is benzyl or H. 
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N^'N" # % 
\ * 

\\ / 7-—' 

v._ 

or a pharmaceuticaliy 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 
/ 

27. The refethod 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 erord 

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 unity 

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 administering said compound to the 

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

33. The method of claim 15, wherein the biologic comprises lnterleukin-3 (IL-3), Granulocyte 

Macrophage Colony-Stimulating Factor (GM-CSF)vThrombopoietin (TPO), FMS-Like Tyrosine 

Kinase 3 Ligand (FLT3-L), Stem Cell Factor (SC0, lnterleukin-6 (IL-6) or a combination thereof. 

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

combination thereof. / 

35. The method of claim 13, whepin 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, MB or IIC 

HA MB or nc 

or a salt thereof; 

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R1 or RA, 

and R5 and R6 are the same or different and are each independently L, or they join together with 

C to form a 5 to 7-membered ring which optionally includes one or more heteroatom selected 

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

1) -OR1, wherein R1 is -Ci.6 alkyl, -C2-6 alkenyl, -C2-6 alkynyl,-C3.7 cycloalkyl, -C3.7 

cycloalkenyl, -Ci.5 perfluorinated, -heterocyclyl, -aryl, -heteroaryl, -benzyl, or 5-

[(3aS,4S,6aR)-2-oxohexahydro-1 H-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 RA or R1 substituents; 

2) -L-OH, 

3) -L-OR1, 

4) -SR\ 

5) -CN, 

6) -P(0)(0R1)(0R1), 

7) -NHR1, 

8) -N(R1)R1, 

9) -L-NH2, 

10) -L-NHR1, 

11)-L-N(R1)R1, 

12) -L-SR1, 

13)-L-S(0)R1, 

14) -L-S(0)2R1, 

15) -L-P(0)(0R1)(0R1), 
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16) -C(0)0R1, 

17) -C(0)NH2, 

18) -C(0)NHR1, 
19) -C(0)N(R1)R1, 

20) -NHC(0)R1, 

21)-NR1C(0)R1, 

22) -NHC(0)0R1, 

23) -NR1C(0)0R\ 

24) -0C(0)NH2, 

25) -0C(0)NHR1, 

26) -0C(0)N(R1)R\ 

27) -0C(0)R1, 

28) -C(0)R1, 

29) -NHC(0)NH2, 

30) -NHC(0)NHR1, 

31) -NHC(0)N(R1)R1, 

32) -NR1C(0)NH2I 

33) -NR1C(0)NHR1, 
34) -NR1C(0)N(R1)R1, 

35)-NHS(0)2R1, 

36) -NR1S(0)2R1, 

37) -S(0)2NH2, 

38) -S(0)2NHR1, 

39) -S(0)2N(R1)R1, 

40) -S(0)R1, 

41)-S(0)2R1, 

42) -0S(0)2R\ 

43) -S(0)20R1, 
44) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 
45) -L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

on either or both the L and the heteroaryl groups, 
46)-L-heterocyclyl optionally substituted with one or more RAor R1 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 RA or R1 substituents attached on 

either or both the L and aryl groups, 

48) -L-NR1(R1), 

49)-(L-)2 NR1, 

50) -L-(N(R1)-L)n - N(R1)R1, 

51)-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

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

52)-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

53)-L-(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents 

attached on either or both the L and aryl groups, 

54) -0-L-N(R1)R1, 

55)-0-L- heteroaryl optionally substituted with one or more RA or R1 substituents 

attached on either or both the L and heteroaryl groups, 

56) -O-L- heterocyclyl optionally substituted with one or more RA or R1 substituents 

attached on either or both the L and heterocyclyl groups, 

57) -O-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

58) -(0-L)2-NR1, 

59) -0-L-(N(R1)-L)n - N(R1)R\ 

60)-0-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

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

61)-0-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

62)-0-L-(N(R1)-L)n- aryl optionally substituted with one or more RA or R1 substituents, 

63) -S-L- heteroaryl optionally substituted with one or more RA or R1 substituents, 

64) -S-L- heterocyclyl optionally substituted with one or more RA or R1 substituents, 

65) -S-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

66) -(S-L)2NR1, 

67) -S-L-(N(R1)-L)n - N(R1)R1, 

68)-S-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA substituents, 

69)-S-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA 

substituents, 



83 

70)-S-L-(N(R1)-L)n - aryl optionally substituted with one or more RA substituents, 

71) -NR1(R1), 

72)-(N(R1)-L)n~N(R1)R1, 

73) -{N(R1)L)2 -NR1, 

74) -(N(R1)-L)n - N(R1)RA, 

75)-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

substituents, 

76)-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

substituents, 

77) -(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents, 

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

79) -aryl optionally substituted with one or more RA substituents, 

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

and wherein when two R1 substituents are present on the same nitrogen atom, then each R1 

substituent is independently selected from the list of R1 values described thereafter, 

and wherein n is an integer equal to either 0,1,2, 3, 4, or 5, 

and wherein, when (R1) and R1 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 

R1 or RA; 

L is 

1) -C-,.6alkyl, 
2) -C2-6 alkenyl, 

3) -C2-6alkynyl, 

4) -C3.7 cycloalkyl, 

5) -C3.7cycloalkenyl, 
6) heterocyclyl, 

7) -Cve alkyl-C3.7 cycloalkyl, 
8) -C^e alkyl-heterocyclyl, 

9) aryl, or 

10) heteroaryl, 

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

the aryl and the heteroaryl groups are each independently optionally substituted with one or two 

RA substituent; 
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R1 is 

1) -H, 

2) -C-i-6 alkyl, 
3) -C2-6 alkenyl, 

4) -C2-e alkynyl, 

5) -C3.7 cycloalkyl, 

6) -C3.7 cycloalkenyl, 

7) -Cvs perfluorinated, 

8) -heterocyclyl, 

9) -aryl, 

10)-heteroaryl, 

11)-benzyl, or 

12) 5-[(3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-y!]pentanoyl, 

and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinated alkyl, the 

heterocyclyl, the aryl, the heteroaryl and the benzyl groups are each independently optionally 

substituted with 1, 2 or 3 RA or R1 substituents; 

R2 is 
1) -H, 

2) "C*i_0 alkyl, 
3) -SR\ 

4) -C(0)R1, 

5) -S(0)R1, 

6) -S(0)2R\ 
7) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

8) -L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

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

9) -L-heterocyclyl optionally substituted with one or more RA or R1 substituents attached 

on either one or both the L and the heterocyclyl groups, 
10) -L-aryl optionally substituted with one or more RA or R1 substituents attached on 

either one or both the L and the aryl groups, 

11)-heteroaryl optionally substituted with one or more RA or R1 substituents, or 

12)-aryl optionally substituted with one or more RA or R1 substituents, 
and wherein each substituent is optionally attached to the L group if it is not already present; 



RA is 

1) -halogen, 

2) -CF3, 
3) -OH, 

4) -OR1, 

5) -L-OH, 

6) -L-OR1, 

7) -OCF3, 
8) -SH, 

9) -SR1, 

10 -CN, 

11 -NO2, 
12 -NH2, 
13 -NHR1, 

14 -NR1R1, 

15 -L-NH2, 
16 -L-NHR1, 

17 -L-SR1, 

18 -L-S(0)R1, 

19 -L-S(0)2R1, 

20 -C(0)0H, 

21 -C{0)0R1, 

22 -C(0)NH2, 

23 -C(0)NHR1, 

24 -C(0)N(R1)R\ 

25 -NHC(0)R1, 

26 -NR1C(0)R1, 

27 -NHC(0)0R1, 

28 -NR1C(0)0R1, 

29 -0C(0)NH2, 

30 -0C(0)NHR1, 

31 -0C(0)N(R1)R1 

CM CO 

-0C(0)R1, 

CO CO 

-C(0)R1, 
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34) -NHC(0)NH2, 

35) -NHC(0)NHR1, 

36) -NHC(0)N(R1)R1, 

37) -NR1C(0)NH2, 
38) -NR1C(0)NHR1, 

39) -NR1C(0)N(R1)R1, 

40) -NHS(0)2R\ 

41) -NR1S(0)2R1, 

42) -S(0)2NH2I 

43) -S(0)2NHR1, 

44)-S(0)2N(R1)R1, 

45) -S(0)R1, 

46) -S(0)2R1, 

47) -0S(0)2R1, 

48) -S(0)20R\ 

49) -benzyl, 

50) -N3, or 
51) -C(-N=N-)(CF3), 

and wherein the benzyl group is optionally substituted with 1, 2 or 3 RA or R1 substituents 

provided that the compound of Formula (I) is other than 
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2 A compound according to claim 1, wherein the compound is of formula IIB and the ring 
of Het is a 5-membered ring, and the heteroatom is N. 

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

or a salt thereof, 

wherein R3 and R4 are the same or different and are each independently H, or R1, or R3 and R4 

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 R1 or RA. 

4. A compound according to claim 1, wherein: 

Z is C02Me or 2-methyl-2H-tetrazol-5-yl; 

R2 is benzyl or H; and 

W is NH-L-N(R1)R1 wherein L is C2.4 alkyl or C3.7 cycloalkyl and R1 and (R1) is C-i.4 alkyl or H; or 

(R1) and R1 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 R1 or RA. 

5. A compound according to claim 1 which is: 

Compound 

number 
Structure 

1 

O X H 

>=N 
HN 

o 
2 

0 X H 
MeO'^rr<5V'N\ 

/^N 
HN 

/ /—N o 

3 

0 X H 
MeO-^Yr^V"N\ 

>=N 
HN 

N—. / 
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Compound 

number 
Structure 

4 

0 
1 H 

MeO >^V~N\ 

>=N 
HN 

/ 
/N-

5 

0 
1 H 

Me0^rf^VNx n J V~N 
>=N 

HN 

/ —N 
\ 

6 

0 X H 
MeO-^rr/^V'N\ 

>=N 
HN 
<> 

0 

7 

s CD
 

p^
.jf
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Compound 

number 
Structure 

8 

0 JL H 

/=N 
HN 

H2N^ 

9 

0 
JL H 

n J // N 
N> 

>=N 
HN 

HO— 

O 

10 

0 
U H 

MeO Y'W 
's 

/=N 
HN 

H 

11 

0 
1 H 

MeO >f^r-Nx 
//—N 

>=N 
HN 

H 
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Compound 

number 
Structure 

12 

CD
 O
 v=

° 

Q
 
J
 

^
Y

y
=

 
13 

0 X H 
MeO/%^V'N\ 

/^N 

o 
14 

N=N 

-Vvvl u. J-^\Lx> /=N 
HN 

* 
/—N o 

15 
HN 

\_i/^> 
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Compound 

number 
Structure 

16 )=N 
HN 

17 

»»o2c^,a />N~\ 

/=N 
HN 

18 )=N 
HN 

19 

1 

^0-v N V==/~Br 

/=N 
H V TFA 

20 

MeO.C^J 

/=N 
HN 

TFA 
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Compound 

number 
Structure 

21 HN^N OM» 

22 

Me02C^B f~\ 

J°* °H 

^—l/ ^ 

23 

Me02Cx/^y J~y 

>=N t) 
HN 

\-N^) 

24 
HN^N Me 

25 

MeOjC^^^N f~\jih 

HN N 

V-[/ ^ 
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Compound 

number 
Structure 

26 /^N 
HN TFA 

27 y=N 
HN TFA 

28 y=N 
HN TFA 

29 

Me02C\^S;^N $ ^ 

HN TFA 

30 

Me 

M0O2C\|-^J--N^ 

)=N 
HV TFA 
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Compound 

number 
Structure 

31 
UL>»>J=^F 

HN ^ ™ 

^3 

32 

MeOiC^^U f~\ TX^w==/~0Me 
y=M 

HN TFA 

33 

MeOzC-^K <T\J* 
:F3 

/=N 
HN 

\) 

34 

MeOsC^/^N /~\/0H 

\jX-^Nvv__y==/^;F3 
)=N 

HN 

35 

N~N 
—IN A H /T-A y_y 

}=H 
HN TFA 
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Compound 

number 
Structure 

36 

N-° 

HCI 

^—N \ 

37 
HN 

^y 

38 

Me02C^-. fj 
T X 

>^N 
HN 

0 
NH2 

39 

I JL y~H 
y-H 

/=N 
HN 

0 
NH2 

40 

,N=N 

HN 

0 
NH2 
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Compound 

number 
Structure 

41 

N=N 

HN 

.HCI 
N-— / 

42 /=N 
0 

43 

Me02C^Jj 

)=H 

H3 

44 

Me02C^P yS~~^ 
HN HO 

X—V Me J 

45 

Me°2c^^K ^ 

)=N 
HN 

N—\ Me 
—hT y—NH2 
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Compound 
number 

Structure 

46 /=N 
HN 

HcT^—N^ 

47 

Me02C^J 

)=N 
HN 

y^O 

48 )=N 
Me-N 

\) 

49 )=N 
^~N TFA 

Me \ 

H_> 

50 

wie°2c^0j^K ^0* 
/^N 

HN 

^N7 

Me H 
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Compound 
number 

Structure 

51 y=N 
HN 
N\ I Me 

y-N 
2 

52 
)=N 

HN Ox S-_ W ,Me >~\ /"•< J 
N—N /—NH N—' V-% 
^ H^NH 

0 

53 

Me02CvvK J 
T/H 

HN 0 , '' 
^—\ Me y—^ 

V-N^ y—NH 

54 

Me02C^^ H 
I JL 

V-Me /=N 
HN 

^-o 
55 

0 
A " H 

MeHN'^|^j^l\ ^ f 

/=N 
HN v~x-o 

or a salt thereof. 

6. A compound according to Claim 1, wherein R2 is benzyl or H. 
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7. A compound according to claim 1, wherein R5 and R6 join together with C to form 

8. A compound according to claim 1, wherein W is 

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

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

0 
NH2 

12. A method of increasing stem and progenitor cells in vitro or ex vivo, the method 

comprising; contacting a starting population in the presence of at least one compound, 

optionally together with at least one cell expanding factor which is a biologic or another small 

molecule, wherein said compound is of formula IIA, IIB or IIC 

IIA IIB or no 

or a salt thereof; 



102 

wherein Het is a 3 to 7-membered heterocycle, optionally substituted with one or more R1 or RA, 

and R5 and R6 are the same or different and are each independently L, or they join together with 

C to form a 5 to 7-membered ring which optionally includes one or more heteroatom selected 

from N, 0 and S, optionally the ring is substituted with one or more R1 or RAW is 
1) -H, 

2) -halogen, 
3) -OR1, 

4) -L-OH, 

5) -L-OR1, 

6) -SR1, 

7) -CN, 

8) -P(0)(0R1)(0R1), 

9) -NHR1, 

10)-N(R1)R1, 

11)-L-NH2, 

12) -L-NHR1, 

13) -L-N(R1)R1, 
14) -L-SR1, 

15) -L-S(0)R1, 

16) -L-S(0)2R1, 

17) -L-P(0)(0R1)(0R1), 

18) -C(0)0R1, 

19) -C(0)NH2, 

20) -C(0)NHR1, 

21) -C(0)N(R1)R1, 

22) -NHC(0)R1, 

23) -NR1C(0)R1, 

24) -NHC(0)0R1, 

25) -NR1C(0)0R1, 

26) -0C(0)NH2, 

27) -0C(0)NHR1, 

28) -0C(0)N(R1)R1, 

29) -0C(0)R1, 

30) -C(0)R1, 
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31) -NHC(0)NH2, 

32) -NHC(0)NHR1, 

33) -NHC(0)N(R1)R1, 

34) -NR1C(0)NH2, 

35) -NR1C(0)NHR1, 

36) -NR1C(0)N(R1)R1, 

37) -NHS(0)2R1, 

38) -NR1S(0)2R1, 

39) -S(0)2NH2, 

40) -S(0)2NHR1, 

41)-S(0)2N(R1)R1, 

42) -S(0)R1, 

43) -S(0)2R1, 

44) -0S(0)2R\ 

45) -S(0)20R", 
46) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

47) -L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

on either or both the L and the heteroaryl groups, 

48)-L-heterocyclyl optionally substituted with one or more RAor R1 substituents attached 

on either or both the L and the heterocyclyl groups, 
49)-L-aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

50) -L-NR1(R1), 

51) —(L-)2 NR1, 

52) -L-(N(R1)-L)n - N(R1)R1, 
53) -L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

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

54)-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

55)-L-(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents 

attached on either or both the L and aryl groups, 

56) -0-L~N(R1)R1, 
57)-O-L- heteroaryl optionally substituted with one or more RA or R1 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 RA or R1 substituents 

attached on either or both the L and heterocyclyl groups, 

59) -O-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

60)-(0-L)2-NR1, 

61)-0-L-(N(R1)-L)n - N(R1)R1, 

62)-0-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

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

63)-0-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

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

64) -0-L-(N(R1)-L)n- aryl optionally substituted with one or more RA or R1 substituents, 

65) -S-L- heteroaryl optionally substituted with one or more RA or R1 substituents, 

66)-S-L- heterocyclyl optionally substituted with one or more RA or R1 substituents, 

67) -S-L- aryl optionally substituted with one or more RA or R1 substituents attached on 

either or both the L and aryl groups, 

68)-(S-L)2NR\ 

69) -S-L-(N(R1)-L)n - N(R1)R1, 

70) -S-L-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA substituents, 

71)-S-L-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA 

substituents, 

72) -S-L-(N(R1)-L)n - aryl optionally substituted with one or more RA substituents, 

73) -NR*'(R1), 

74) -(N(R1)-L)n - N(R1)R1, 

75)—(N(R1)L)2 -NR1, 

76) -(N(R1)-L)n - N(R1)RA, 
77)-(N(R1)-L)n - heteroaryl optionally substituted with one or more RA or R1 

substituents, 
78)-(N(R1)-L)n - heterocyclyl optionally substituted with one or more RA or R1 

substituents, 

79) -(N(R1)-L)n - aryl optionally substituted with one or more RA or R1 substituents, 

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

81) -aryl optionally substituted with one or more RA substituents, 

and wherein each substituent is optionally attached to the L group if it is not already present, 
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and wherein when two R1 substituents are present on the same nitrogen atom, then each R1 

substituent is independently selected from the list of R1 values described thereafter, 

and wherein n is an integer equal to either 0,1,2, 3, 4, or 5, 

and wherein, when (R1) and R1 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 

R1 or RA; 

L is 

1) -C-i-6 alkyl, 

2) -C2-6alkenyl, 

3) -C2.6 alkynyl, 

4) -C3.7 cycloalkyl, 

5) -C3.7 cycloalkenyl, 
6) heterocyclyl, 

7) -C1-6 alkyl-C3.7 cycloalkyl, 

8) -Ci.6alkyl-heterocyclyl, 
9) aryl, or 

10) heteroaryl, 

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

the aryl and the heteroaryl groups are each independently optionally substituted with one or two 
RA substituent; 

R1 is 
1) -H, 

2) -C1-6 alkyl, 
3) -C2-6 alkenyl, 

4) -C2-6alkynyl, 
5) -C3.7cycloalkyl, 
6) -C3.7cycloalkenyl, 

7) -C-1.5 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-d]imidazol-4-yl]pentanoyl, 

and wherein the alkyl, the alkenyl, the alkynyl, the cycloalkenyl, the perfluorinated alkyl, the 

heterocyclyl, the aryl, the heteroaryl and the benzyl groups are each independently optionally 

substituted with 1, 2 or 3 RA or R1 substituents; 

R2 is 

1) -H, 
2) -C-|_6 alkyl, 

3) -SR1, 

4) -C(0)R1, 

5) -S(0)R\ 

6) -S(0)2R1, 

7) -benzyl optionally substituted with 1, 2 or 3 RA or R1 substituents, 

8) -L-heteroaryl optionally substituted with one or more RA or R1 substituents attached 

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

9) -L-heterocyclyl optionally substituted with one or more RA or R1 substituents attached 

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

10)-L-aryl optionally substituted with one or more RA or R1 substituents attached on 

either one or both the L and the aryl groups, 

11) -heteroaryl optionally substituted with one or more RA or R1 substituents, or 

12) -aryl optionally substituted with one or more RA or R1 substituents, 

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

RA is 
1) -halogen, 

2) -CF3, 

3) -OH, 

4) -OR1, 

5) -L-OH, 

6) -L-OR1, 
7) -OCF3, 

8) -SH, 

9) -SR1, 

10)-CN, 



11 -NO2, 
12 -NH2I 

13 -NHR1, 

14 -NR1R1, 

15 -L-NH2, 
16 -L-NHR1, 

17 -L-SR1, 

18 -L-S(0)R1, 

19 -L-S(0)2R1, 

20 -C(0)0H, 

21 -C(0)0R1, 

22 -C(0)NH2, 

23 -C(0)NHR1, 

24 -C(0)N(R1)R1, 

25 -NHC(0)R1, 

26 -NR1C(0)R1, 

27 -NHC(0)0R\ 

28 -NR1C(0)0R , 

29 -0C(0)NH2, 

30 -0C(0)NHR1, 

31 -0C(0)N(R1)R1, 

32 -0C(0)R1, 

33 -C(0)R1, 

34 -NHC(0)NH2, 

35 -NHC(0)NHR1, 

36 -NHC(0)N(R1)R1, 

37 -NR1C(0)NH2, 

38 -NR1C(0)NHR1, 

39 -NR1C(0)N(R1)R1 

40 -NHS(0)2R1, 

41 -NR1S(0)2R1, 

42 -S(0)2NH2, 

43 -S(0)2NHR1, 

44 -S(0)2N(R1)R1, 
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45) -S(0)R1, 

46) -S(0)2R1, 

47) -0S(0)2R1, 
48) -S(0)20R1, 

49) -benzyl, 

50)-N3, or 

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

and wherein the benzyl group is optionally substituted with 1, 2 or 3 RA or R1 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 

or a salt thereof, 
wherein R3 and R4 are the same or different and are each independently H or R1, or R3 and R4 

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 R1 or RA. 

NR1 

\ 
L-

NR3R4 

17. The method of claim 12, wherein: 
Z is C02Me or 2-methyl-2H-tetrazol-5-yl; 
R2 is benzyl, or H; and 
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W is NH-L-N(R1)R1 wherein L is C2.4 alkyl or C3.7 cycloalkyl and R1 and (R1) is C-|.4 alkyl or H; or 

(R1) and R1 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 R1 or RA. 

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

Compound 

number 
Structure 

1 

0 
1 H 

MeO/VVN> 

>=N 
HN 

G 

2 

0 H H 
MeO XV^VN\ |l J>~N 

HN 

/ 
/—N O 

3 

0 JL H 
MeO'^rf^VN\ 

HN 

/ 
/ 
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Compound 

number 
Structure 

4 

0 JJ H 
MeO'^^V'N\ 

N 

/=N 
HN 

/ 
/N-

5 

0 
A H 

MeO/Ar^V'N\ 
>~N 

/=N 
HN 

/ 
—N 

\ 

6 

0 
j] H 

MeO y~ N 
}=H 

HN 

<> 

0 

7 

CD
 o
 

9^
-9

° 
^

^
Z
Y

4
W

Z
I 
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Compound 

number 
Structure 

8 

0 
X H 

MeO'^r^V'N\ 

/=N 
HN 

/ H2N 

9 

0 X H 
MeoNAV^ 

/=N 
HN 

HO-^ 

o 
10 

0 X H 
MeO YVN\ 

/=N 
HN 

H 

11 

0 X H 
MeO^VN\ 

A—N 

}=H 
HN 

H 
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Compound 

number 
Structure 

0 
1 H 

MeO y,—N 

12 HN N 

/ 

D 
0 1 H 

MeOx^f^V'Nv 

13 y=H o o 
,N=N 

—N J H 
N^V/WN 

U JL y~N 
\) 

14 
)=N 

HN 

O 
Me02C^^fl Me02C^^fl 

15 
HN N 

^y 
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Compound 

number 
Structure 

16 y=N 
HN 

A_o 

17 

"fyvll (~\ 

/=N 
HN 

18 

Me02C^^. N /S\ 

/=N 
HN 

19 

I 

^e<->2Css/5^v^N <7 ^ 

)=N 

H V TFA 

20 

Me02C^J 

)=N 
HN 

TFA 
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Compound 

number 
Structure 

21 

Me°2c\/5^p-N <c~y 

OM, 

^ h/ 

22 

Me°2Cx[f^j^^ <y~~^ 
/ N OH HN 

v_0 

23 Wb 
HN 

Xv~NC_y> 

24 

Me02C^^Jj 

/ N Me HN 

^~NC3 

25 

Me02C^/^H /~\ >L 
IT>N W"~VN 

y_J CF3 

HN 
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Compound 

number 
Structure 

26 /^N 
HN TFA 

27 /=N 
HN TFA 

^-o 

28 

Me02C^^^fJ ^ 

)=N 
HN TFA 

'^O 

29 

Me02C\^^,N <\~y> 

HN TFA ^-o 

30 

Me 

y=N 
HN \ TFA 
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Compound 

number 
Structure 

31 

Me02C^^K /~\ 

/~N TFA HN lhA 

32 
1QX>-N L=/ °Me 

/^N 
HN TFA 

33 

Me02C^/^.N f~\y) 

/^N 
HN 

^MD 

34 

Me02C^^d /~A /0H 

)=N 
HN 

^-o 

35 

N=N 
-—N i H /r-r, 

)=N 
HN TFA 
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Compound 

number 
Structure 

36 

N-0 H 

HN^ HCI 

^—N \ 

37 
HN 

X-V y 

38 

Me02C^-. K 
I T y~N 

y~~H 
}=H 

HN 

0 
NH2 

39 

Me02Cv^<5. N 
I T^VN 

/•—H 
f=N 

HN 

0 
NH2 

40 

N=N 
—1M ^1 H /f-TV 

N'lj3lS!V~ p_V 
HN 

0 
NH2 
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Compound 

number 
Structure 

41 

N=N 

"VVvv 
HN 

.HCI 
N— / 

42 

MeO.C^ ̂  

0 

V-Q 

43 

M3 

44 

Me02C^^d U->p>=/ 
HN N HCk 

x—\ Me J 
v_y°v_y 

45 

Me02C^. \\ /T\ 

HN 
^ \ Me 

—^-NH2 
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Compound 

number 
Structure 

46 /=N 
HN 

47 /=N 
HN 

48 y=H 
Me-N 

A.0 

49 YN 
IVUTV ™ 

H_> 

50 

Me°2C^^d^ ̂ 33 
/=N 

HN 

\—i/ V_Ny 

Me H 
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Compound 

number 
Structure 

51 /=N 
HN 

N—\ I Me 
y-N 

2 

52 
y=n 
—\ ,Me Ax/""<oi x—N ,—NH N—' Vv 
^ HSpH 

o 

53 

MeO.C^. H f"\JrN HHX yCm 
HN 0 J—/~S^ 

^—x. Me y—' 
^y—NH 

54 

I X 
y~~~Me 

/=N 
HN 

55 

0 

MeHN 

YN 
HN 

or a salt thereof. 



19. The method of claim 12, wherein R2 is benzyl or H. 

20. The method of claim 12, wherein R5 and R6 join together with C to form: 

21. The method of claim 12, wherein W is 
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or a pharmaceutical^ acceptable salt thereof. 

23. The method of claim 12, wherein the compound is a hydrochloride salt of 

O 

HN 

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

N=N 

HN 

0 
NH2 

25. The method according to claim 12, wherein the stem and progenitor cells are human 

hematopoietic stem and progenitor cells. 

26. The method according to claim 12, wherein the starting cell population includes CD34+ 

cells harvested from mobilized peripheral blood (mPB), bone marrow (BM) or umbilical cord 

blood (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 to the 

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

31. The method of claim 14, wherein the biologic comprises lnterleukin-3 (IL-3), Granulocyte 

Macrophage Colony-Stimulating Factor (GM-CSF), Thrombopoietin (TPO), FMS-Like Tyrosine 

Kinase 3 Ligand (FLT3-L), Stem Cell Factor (SCF), lnterleukin-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. 


