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100161 	The 	disclosure 	in 	 having formula I, present 	provides, 	one aspect, compounds 

(R4)n  
O 	\--\ 	

R2 

N 	
N 05 

N 
R1 	X' O, 

Xb- 

(I) 
or pharmaceutically acceptable salts, hydrates or N-oxides thereof. The various groups (e.g., 

R', R2, R3, R4, Z, Xa, Xb, r and the subscript n) are described in the Detailed Description of 

the Invention. 

10016a1 	In one aspect of the present disclosure, there is provided a compound having 

formula I 

(R4)n  

0 	
\—\ 	

R2 

Z 	N 	
N 05 

Rs 	,N 
R1 	XcL..) Xa \ Xb, 

In 

or apharmaceutically acceptable salt, hydrate, isotopically enriched or enantiomerically 

enriched version thereof, wherein 

each of ring vertices Xa, X" and Xc  is independently selected from the group consisting of 

N, NH, N(R2), 0, CH and C(R2); 

the subscript n is 0, 1 or 2: 

Z is selected from the group consisting of 

(i) monocyclic or fused-bicyclic aryl and heteroaryl, wherein the heteroaryl group has 

from 1-4 heteroatoms as ring members selected from N, 0 and S: and wherein said 

aryl and heteroaryl groups are optionally substituted with from 1 to 5 R5  substituents: 

(ii) monocyclic four-, five-, six- or seven-membered ring selected from the group 

consisting of cycloalkane, and heterocycloalkane, wherein the heterocycloalkane rings 

have from 1-3 heteroatoms as ring members selected from N, 0 and S: and wherein 

4 



5 

10 

15 

20 

25 

30 

each of said monocvclic Z rings are optionally substituted with from 1 to 3 R5  

substituents; 

R' is a member selected from the group consisting of H and C1 _8  alkyl, wherein the alkyl 

portion is optionally substituted with halogen. -Nine', -01V, -CO2Ra, and -CONRaRh; 

each R2  is independently selected from the group consisting of H, halogen, CN, C1 _8  alkyl., 

C14  haloalkyl. C1 _8  hydroxyalkyl, -0Ra, -00,1e, -X-0071r, -NRaRb, -CONRaRb  and 

-X-CONRaRh; 

R3  is a member selected from the group consisting of H, Ci4  alkyl Ci _g haloalkyl. C1.8  

hydroxyalkyl. -CO2Ra. -X-00,1e, -CONRalth  and -X-CONIeRh; 

each R4 . when present, is a member independently selected from the group consisting of 

C1 _8  alkyl. CA  haloalkyl, C1-8  hydroxyalkyl, -0Ra, -CO,Ra, -X-CO,Ra. -NRaRb. 

-CONRallb  and -X-CONRaRb; 

each. R5  is a member independently selected from the group consisting of halogen, CN, 

-X-CN. C1 _8  alkyl, C34  cvcloalkyl, C3-8  cycloalkenyl. C1_5  spirocycloalkYl. C-8 

alkenyl, C 	alkynyl, Ci _8  haloalkyl, C1 _8  hydroxyalkyl, -ORa. -CO2R11. -X-CO/Ra. 

-NleRh. -CONRaRb, -X-CONRaRh. aryl. 5- or 6-membered heteroaryl, and 3-, 4-. 5- 

or 6-membered heterocyclic wherein the heteroatoms present as ring vertices of the 

heteroaryl and heterocyclic rings are selected from N. 0 and S, and wherein the aryl, 

heteroaryl and hetereocyclic portions of R5  are optionally further substituted with 1-3 

Ra• 

each Ra  and Rh  is independently selected from the group consisting of hydrogen, 

hydroxyl, halogen. cyano, C1 -8 alkyl, C1.8  alkoxy,Ci..8  haloalkyl. C3.6  cycloalkyl, C3-6 

cycloalkylalkyl, amino, C11=8  alkylamino, di C1 _8  alkylamino, carboxamide, carboxy Ci. 

4  alkyl ester, carboxylic acid, and -SO,- C1..8  alkyl. 

each X is a C14  allcvlene linkingsroup or a linking_group having the formula 

-(CHATDEL2-1 )p-, wherein the subscripts m and p are integer of from 0 to 5, and m + p is 

from 0 to 6, wherein any of the methylene portions of X are optionally substituted with one or 

two methyl groups. 

[0017] 	The compounds provided herein are useful for binding to CXCR7, and treating 

diseases that are dependent, at least in part, on CXCR7 activity. Accordingly, the present 

disclosure provides in another aspect, a pharmaceutical composition containing one or more 

of the above-noted compounds in admixture with a pharmaceutically acceptable excipient. 
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[0018] 	The present disclosure also provides methods for treating various diseases, 

discussed further herein, comprising administering to a subject in need to such treatment a 

therapeutically effective amount of a compound of the above formula for a period of time 

sufficient to treat the disease. In another aspect, the present disclosure provides a compound 

5 as defined herein for use in treating a disease or disorder in a mammal. In another aspect, the 

present disclosure provides use of a compound as defined herein in the manufacture of a 

medicament for the treatment of a disease or disorder selected from the group consisting of 

cancer, inflammation and 

	

	 hcmatopoietic disorders. neural or progenitor/stem cell 

[0019] 	The present disclosure also provides methods of diagnosing disease in an individual. 

10 In these methods, the compounds provided herein are administered in labeled form to a 

subject, followed by diagnostic imaging to determine the presence or absence of CXCR7. 

The method of diagnosing disease may be carried out by contacting a tissue or blood sample 

with a labeled compound as 
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provided herein and determining the presence, absence, or amount of CXCR7 in the sample. 

In another aspect, the present disclosure provides a method for imaging a tumor, organ, or 

tissue, said method comprising detecting a radiolabeled or detectable form of a compound as 

defind herein in a subject who had been administered the compound to determine where the 

5 compound is concentrated in the subject. In another aspect, the present disclosure provides a 

method for detecting elevated levels of CXCR7 in a sample, said method comprising (a) 

contacting a sample suspected of having elevated levels of CXCR7 with a radiolabeled or 

detectable form of a compound as defined herein; (b) determining a level of compound that is 

bound to CXCR7 present in the sample to determine the level of CXCR7 present in the 

10 sample; and (c) comparing the level determined in step (b) with a control sample to determine 

if elevated levels of CXCR7 are present in the sample. 

[0020] 	In some embodiments, an amount of a chemotherapeutic agent or radiation is 

administered to the subject prior to, subsequent to or in combination with the compounds of 

the present disclosure. In some embodiments, the amount is sub-therapeutic when the 

15 chemotherapeutic agent or radiation is administered alone. 

[0020a] In another aspect, the present disclosure provides an in vitro method of inhibiting 

the binding of chemokines I-TAC or SDF-1 to a CXCR7 receptor, comprising contacting a 

compound as defined herein with a cell that expresses the CXCR7 receptor for a time 

sufficient to inhibit the binding of the chemokines to the CXCR7 receptor. 



WHAT IS CLAIMED IS: 

1. 	A compound having formula I 

(R4)n  

0 	
\----\ 

N 
ZN 

lil R 	XcO je 
X b  

00 

hydrate, N-exideTisotopically or a pharmaceutically acceptable salt, 	 enriched or 

thereof, enantiomerically enriched version or a rotamer 	wherein 

each of ring vertices r, Xb  and Xc  is independently selected from the group consisting of 

N, NH, N(R2), 0, CH and C(R2); 

the subscript n is 0, 1 or 2; 

Z is selected from the group consisting of 

(i) monocyclic or fused-bicyclic aryl and heteroaryl, wherein the heteroaryl group has 

from 1-4 heteroatoms as ring members selected from N, 0 and S; and wherein said 

aryl and heteroaryl groups are optionally substituted with from 1 to 5 R5  substituents; 

(ii) monocyclic four-, five-, six- or seven-membered ring selected-from the group 

consisting of cycloalkane, and heterocycloalkane, wherein the heterocycloalkane rings 

have from 1-3 heteroatoms as ring members selected from N, 0 and S; and wherein 

each of said monocyclic Z rings are optionally substituted with from 1 to 3 R5  

substituents; 

R' is a member selected from the group consisting of H and C 1 _8 alkyl, wherein the alkyl 

portion is optionally substituted with halogen, -NRaRb, -0Ra, -CO2Ra, and -CONRaRb; 

each R2  is independently selected from the group consisting of H, halogen, CN, C 1 .8 alkyl, 

C 1 _8 haloallcyl, C1_8 hydroxyalkyl, -0Ra, -CO2Ra, -X-CO2Ra, -NRaRb, -CONRaRb  

and -X-CONRaRb; 

R3  is a member selected from the group consisting of H, C 1 -8 alkyl, C1-8 haloallcyl, C 1 -8 

hydroxyalkyl, -CO2Ra, -X-CO2Ra, -CONRaRb  and -X-CONRaRb; 

each R4  , when present, is a member independently selected from the group consisting of 

C1 _8 alkyl, C1 _8 haloallcyl, C1.8  

hydroxyalkyl, -0Ra, -CO2Ra, -X-0O21e, -NRaRb, -CONRaRb  and -X-CONRaRb; 
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17. The compound of claim 1, from the 	 the 

The compound 

/ 

/•- =-4i 

of claim 1, 

selected 	compounds of 

from those in Table 1.the selected 	 group 

Examples. 

1817. 
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... 

.^-, 	II 	'? 

	

N--.\  \ 	-N 
0 / Nom'/  

— N 
/ 	( 

i 	\1-N..14 

N.-1-_-3 	----=-1  

1 

—.K2 	i 
N-N 

i 
F 

0 

N4 
\1 

I 	
NON 

F 

N--"- 

I 

I 	
N 

N'' 

	

N
1---j 	II 

N.__ 
\ 	,uf 	N 

........„(
r.„,,- v1/4  „...,;; 
' 	j 

i 

-N 
0, 	 )) 
t- 

1;4=-1 41i  N\
s
y, N 

N 
N __ / 	\ 

\ N..;  N J rI 
S: 	\.„-,.-.- 

0" 0 

N----' 
) 

NI., 
	

- 	N 
___I 	.C

.
) 

\ \.,- 
I 

r\ 	ii--.` 
N 	\ --- 	_A 

9,___  N 	

I) 

4•=c 

N 

0 
i-- N 

'7.,,,......N \z,;;  

.......--) 
i 

I,- 

nr-) .  

14..k.„,),4 
0 

195 



N— 

-''' N''''' 
OJN) 

N \ 
--11. ( N 	N 

° 	)—I 	1  ? 
)— N 

\) 
- 

- 	' i 
\ ,-,-..! 

NJ 
N 	N \x"/ 

„,, n \ 	\ KI—  \ \..— 
 ii 

N 
r4—// 

1 --\ 
e—k I 

0 

\ 

--"'"'' N''" Nr.  N 

o------) 
N 

 

II 
 

N--\ 

.--(/ 
N 

N.,,) 

1-\
r, 

N 

F- N,..--/ 
N— 

i,j 

N.,,  
_— / 0 , 2' 

N 

N 

N1 N  

/ 
N  

Fs., ,,,,,,,, 

"k.„. ,.., 

F-__ N 

N„ 
N 

  

NI,- ti  

1 	/ ,-.1-:-.-.../ 

It 

VN 

c''''N 	.\_. N 

f' 
,,r:_,...„.„, N... 

I 	I 

N
\ 

/—Th 
. NY  N. 

---= N 

...I  
N 	/14—‘ / 	/ 

4 ” N  

41  

195a 



o 

/,y
,_N 
'- 	I 

-.;,..„..)----,.., 
N 

i 

-1  

r_-_.  N 
i 	% 0 

N 

z 

.,.% CI 

r:-_- N 

\-- N 	N  

1.] N -  
-k.._..-/ 

$ 

0 

z..._ 	II 
' ."."z"r"" 	N i 

--_. . 	N 

N 
NI 

) 
,-- N 
/ 	' 

0 

0 
11 

7 ‘---,' 	N/' '/  1 
).-_---- N 

/ 
r----  \ 	N--/ 
1 	N --// 

i 	N 
/ 	' 
,r..) \ 

(I) 

c.../

N 

r--\ t 	N ---( 
----_, -- 	N , 

N  
1/ 	\ 
\ 
)---- N 

' 

0 	r--\ 	N- 
) 	N---/ 

s
7 --..,. 	

4„.......,./  

N A 
-2-' 

NVN 

4/ 
N 

\ 
N 	i 

N ,,...,:, 	,-, 

i 
N-r"  

195b 



.--. 
r-----:-NZ-"‘ Zf rNZ--- 1 

).Th t 

II 

z. 
'1  

Z1 
Z ►  

z\)-- 
...." 

Z 
"..„ 	Z „...., 

0 i 
. 1 

_..-4 z -- (:)=-- -_< 

- 

---z ' 
',Z,z Z 

11--  2 
I i 
1--- Z • 

. Z 
it 	Z 
‘---zi  

\ 
b 

U 

- 

, -......? b 

,--_.,\ 
-M1  Z 

 

- z- z 

0 	,.. T. ---(- z 
q 

z 
, 	( . z - \ 

z 1 \ 
/-'-'\ 

, 	11;  

i ---

\ 

..---- 
------- .t. -- 0 

II 



. 0 

N 

, r  N 

c..--X 
---z--.1/ 

e---)  
N.— N d'''.. N  

i 	N C.„). 

N-- 

/ .„, 
1/4_2 

/ 
F 

N 

,----,.. 

	

1 	N 
N 	.., 

c.:02H 

N--- 
! 

 Ili 
---') ..--- 

— 
NIA 

N 
sh1,----'1  

7.' 
0 	__J 
A ,----N 

N ---',,, ,.. N 	1 

I , 
./N• 1,1---.., 
)__.( 

> --N 
N--( 

S' 

N' 
I/ 

\)  

'..\\ , 
• 

Nj 

- 	; 
N---1/ 

— ,,... N 7 

r-N..,..,   ii  

N/.•.-N)) 
1__-.---I  

O 

N---\  

#
1

,....
N----( 	\,) O N 
	/N 

N 	\ 
/ 
,....., 

\ 
N N—r 1  

\,......N 

0 	r---\, 

N 	
11 	i 	N 
•-wl-----/ 

\ N 	.• 0 

N--\  
/ 	\. 

N 
- 

t, --/ 

o 

\ 
$- 

N 

i 

0 
..,t1! 

N-..."-"--•,---  .- 
n 

r---\ 

Nre" ."----/ \ 
N-11 

---/ 
/ — \ 
U 

N
j 

 
i 

i 
, 	N 



CI 	—N 
N--..., 
Jj 

li 	)) 
N N— N' • - 	,:>.N,

,, 
 

il
l' ,h1--n  

. N '') 
r"---., 	,N 	....".S ii 	r 	••,-- 

\ 	NTh 
N--- 	\) 

S/ ''.--1 
..--z•-N C1/1 

--,c': N' 

,---N 

\
N
)--41  N ',....;: 

------/ 
0 

.--'--""'" 
li--- 

 

t N 	'''' 
0 
\ . 

\irN\ 
N -.. 

S 	1  

II 
----0 

• 
.) 

N._ Y- 

)---) 
\-\r--  . 	\ 0 

0 

. 	
It 

-,,r- 	N.- 

N--,  
N—,// 	\) 

)- — N N 

o 
! 

O 	r---\ 
N 	/ 	‘› 

N Ni  ) N,  
‘,..:•- 

)., 

F 
0 

N 

,----\ / 
.) N- 

.,,
N-7,,,„

) 

 
N--(' N—N ..-- 

)--- N 

..,..
y

„,..-:;.,..._, N N,,,  
I F 

0 	,--Th 	N--  \ 

11 	I 	'N--/ 	\\) 
,.. 	)-, 

0 N—,.  

U 	f N--// 	) --„, 	N N, 73 
N...•" 

N 
I 

\ 	N 
\ 

_.------.--N :) 



N --, 0 	r---\ 	,i, 	,\ 
NA

N N.--')., 

	

r.,-- 	 ..._...N
i---- 1 

	

_ _ , _ , i . ,-- - 	_ . N 	
\) 

.., 
N 

,,
N.,__ 
j 

O
\ 11,1 

Nr-- \ 
/ 

,,,N 

N 

..___ 

\ . . . . . . N,N  ) 

N'''''''' 	NJ 
\--7:N 

0 

Ni 

/4 
s

.  ) 
-- 

N-Th..... 

} N N` 	\\,..- i 	Li 	, 
N.....;,v 

N 

,,....„ _. N, NJ 	
N.,_( 

L: : F - 	--•J 

7-3 

N 

rtki,) I. 

o 
I 

).1 N 
.... 

S 	1 
\ -_:_..--N 
/ 

N 

\. 7^""l  

0 

1----\ 
' 	N 

'''' 0 

0 

N 
--.. 	r---.-  

li 
N 

__/„.„
,...z..........,,„ 

 

\\) 
N 

// 	A 
1..
N.,,
,,,,,,‘ 

\✓ V
I 

N~  N  

r-c 

F 

N 

14-N 

CI 

	

.-- 	\, 

''' 	
-N 

	

0 	\_) 

_. 

N 

-, 
Li 

"'" 

N__ 	0 
0—l—NN—C— 	g \._..1 	' -N N. 	N \--- 	..r., 	'--ii  

.9  
N-' 	N, 
\ ---1 



-.* 

-„„...{"„!..,,,..„„ 

I 

-o- 
il 
N 

.___ 	) 

)7-- N 

1...Nd 

• 

N 

O 

,-, --• N 
1•1 	,;.,,. \ 

N 

0 

1"-----.1- 

N  
01, 

0 

N- , 1 

 
‘,) :.--4 

, 
N 'N, 

,.....# 	1 

ii 

N- 

• 
N 

)____/1 

CI 

O 

I
mo`  

N 

N 

‘:-- 
/ 

`-=:-.Ni 
\ 

 

0- N 

,̀..r....N 
)i 

N , -9  

rC" 	1  

N- N 
0 

,.,•-,- 
N 	t 

- - N 	N  

N-h  

1.-:-..--:, 

...:.
.....

y.
, N, 

ri
,- 

F ,__ 

1 	- nr--,-1 
-- 

N 

,e.1,0
N 

N----(-- 
\-- N 

'r-.N 
11 (..-1., w... 

O rJ..,....-/ 

0 
\-- 

N-------t 
ri,,;) 

N 

--''Ns. N- 

N 

N h 

.___. 
r 	.--,- 
6,,,j 

,,, 

>-- 
N 

NI--"\,.. 

14,
1! 	

Ili 

 IND 
N 

0 

i‘  

o
\---14-) r" 

\...3 

c7"\  N-- \\  
\  
I—'  N 

N----\\. 
I! 	‘1 

_. N 

1- >  ,-- 

1----:14 
N . 

iq.......,.----...., 
\ 	I 
\.- N 

/) _--- 	.1 
iNt--  

l.-_] 

0 
 

,-_,.. N 
t 	0 

N, 
1,
1^---(%  

-_,('-i 

d

•)____.- N.,,, 

N• 	/ 
i 	N 
N:-:.-_- / 



_N 	
0 I 	‘ 

.),...,,,, N,
N
d'--1: 

N 

N 
lz._-•--_/ 

„....----,r. It. 
___ 
d,  

--.1 

	

\_- N 	\ 	NI  

--- 	N._,./ le(  
\--_-_-.:_./ 

0 
•-•- r4 

N 
t•---Y 

(` 	_$ 

I 

Cr 

,..j 	‘‘- 

0\\ 

	c 	N 	.

c.

N

? 

 

7 	• N 
!1=--<\  
--,,,,:}' 

N,_,--  

i,---------y)1  

F ,-:,-...,,,. 
-v 

14  ... - - CIN 
\N --.'‘,,.--li  

\----_/- 	N- 

N---k 
`1 

c"--' NY.'" 	N 
0 	)__I 	To 	i) 

N......?"-  N 	----..!, 

).\ 
; 	s' S 

(--- "N.  
1 	N 	t 

s/z---."--q-A  1\ "--"/  

)-- 14  - 
, r 	N. 

cr

i 

0 

, 	. S 
N 

r--N
i  

t 	- 
\.. 	Ir---  - 
f O 

O 	r--\ 
N--ii

N 
 —% 

 1 
..--' -..... 

/7•-• 
l 

N- "
ni 

:,-----( 
F --* 

)--1  
CI 

N---rl 	‘) 
dr N ---, \,...,-.... c! 	It 

N- N 
/ 

F 	\ 	/ 

N' 
1 

r  

N— 

' 	---(r  

/ 

V  

t
r,,. 	0 

.... v --1,1" 	--\'''' 	......„ 
jN...... / 	--1  

\..._. N 
N ., 

_.  

e--P)  
N- N 

0 

CN 

N— .,, 

----(2  

_.-- y 	
01 

. 

* 

0 

N 
N...,C 

'-- 

f 

--. 	i C 	-' 

\ " c.., 
X

.  T

C 

"`N 	._.N 
i 	sd 



-71, 	0 / 	\ --•• 	% 

........„2 
.::: N, 

f.,---1\ 

N• 
".., 

. 0 

P--.--, 

_. N 
\ ___ N, 

r ...,..,„. N....)  
t...„. / 

olfr 
N.---, 	N 
/ 	11 	,. 

%-- N 
N---7( 

,.....„:„J 
F 

0 
‘---- N 

-----'\‘.:',--4,  
• -- 

N-- ‘), 
N.--&,,, 1;1 

‘;--1 )L) 

,--^ 
‘ 1- 

N 
N_ 

....7,  

C) 

illTh 
tv—N—N 

J 	i 6 ,„---. 
I Th 

"-ss  N-  \ 	N 

	

0 	
—1. riji 

1 
 ,\ 	Z.) 

k •,- 

0r 

N...--f-  
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or a pharmaceutically acceptable salt thereof. 

1918. A pharmaceutical composition comprising a compound of claim 1 and 

a pharmaceutically acceptable excipient. 

2019. The pharmaceutical composition of claim 1918, wherein the compound 

is 	 Table lclaim 17. a compound of 

2120. A compound of claim 1 for use in treating a disease or disorder in a 

mammal. 

2221. The compound of claim 2420, wherein the compound is a compound 

of Tablc iclaim 17. 

2322. The compound of claim 2420, wherein said disease or disorder is 

selected from the group consisting of cancer, inflammation and neural-er--pr-egeniter-istem-eell 

hem atopoietic disorders. 

2423. An in vitro method of inhibiting the binding of chemokines I-TAC or 

SDF-1 to a CXCR7 receptor, comprising contacting a compound of claim 1 with a cell that 

expresses the CXCR7 receptor for a time sufficient to inhibit the binding of the chemokines 

to the CXCR7 receptor. 

2524. The in vitro method of claim 2423, wherein the compound is a 

Table lclaim 17. compound of 

2625. A method for imaging a tumor, organ, or tissue, said method 

comprising: 

detecting a radiolabeled or detectable form of a compound of any of claims 1 

to 15 in a subject who had been administered said compound to determine where said 

compound is concentrated in said subject. 
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radiolabeled. 

method comprising: 

radiolabeled. 

the treatment 

inflammation 

2-726. A method in accordance with claim 2625, wherein said compound is 

2827. A method for detecting elevated levels of CXCR7 in a sample, said 

(a) contacting a sample suspected of having elevated levels of CXCR7 with a 

radiolabeled or detectable form of a compound of any of claims 1 to 15 ; 

(b) determining a level of compound that is bound to CXCR7 present in said 

sample to determine the level of CXCR7 present in said sample; and 

(c) comparing the level determined in step (b) with a control sample to 

determine if elevated levels of CXCR7 are present in said sample. 

2928. A method in accordance with claim 2827, wherein said compound is 

3029. Use of a compound of claim 1 in the manufacture of a medicament for 

of a disease or disorder selected from the group consisting of cancer, 

disorders. and neufal-er-pregeniterist-ein-eellhematopoietic 

30. A compound of claim 1, having the formula: 
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or a pharmaceutically acceptable salt thereof. 

31. A compound of claim 1, having the formula: 
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