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WHAT IS CLAIMED IS: 

I. 	A compound according to formula I 

NH, 	U,\--D 
N I .---/—\ 	X-`• it 

H 	IN 

N 
W

Y-4 	, N 
A
- 

..-1 	
N-2( 
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Re 
A 	 fie 	 Ra 

N 	N 	'1-' 	c  

wherein: 

	

HH• 	 ' 

	

0 	 0 	 I 

A is (CHRI),,,, or C(0); 

W is—C(0)—(CH2)p-; -C(0)[-CI-12-CH2-0],-, -[CH2- 	2-01,-(042)2-; —C(0)- 

[C1-1(R3)ill-, -(C1-12)m-04C1-12)ri-, -(012)m- -(0-12)ii-, -(CH),,,-S(0)-(0-12)n-, - 

(CH2),„-S(0)1-(0-12),-, or -(Ci -),; NR, iCH2),-;  

N --.  
Y is-NH-, -NR'-, or 	\---/ 	.; 

X is --(CI-Cio)alkytene-(C3-Cio)aryle 	-(Ca-Cio)arylene, -(Ca-Cio)aryiene—(Ci- 

Clo)alkyiene-, phenylene, - CI-Ci0)alkylene-(C3-C1e)cycloalk-ylene, -(C3- 

Cio)cycloalkylene, or -(f..3-Clo)cycloalkytene—(Ci-Ciri)alkylene-; 

RI  and R2  are each indepen 	- 	tly 1-1, -(C1-C10)alkyl, —C(0)-(Ci-Cio)allcyl, benzyl, - 

(C3-Cio)eyeloali, 	or -(C3-Cio)aryl; 

R' and Rb  are each in 	pendently H, -01-I, -(C1-C10)alkyl, -[C1-12-0-1,-01n4CH2)2-T, — 

C(0)-(C;- 	lo)alkyl, —(Ci-Ci0)alkylene-C(0)-, --(Ci-Cio)alkylene-C(0)-Z, 

benzy I; 	C3-Ci0)cycloalkyl, - (C3-Ci 0)aryl- (C 1  -Cw)alkylene, -(C-,-C i o)acyl, 

halo 	C i -Ci cijidityl, hydroxy-(C 1-C to)alkyl, -NH--(CF-C 0)alkyl, or -(C I- 

C 0)alltylene-NRdRb-. or R°  and Rb  together with the nitrogen to which they 

are bonded form a (C3-C6)-heteroaryl or (C3-C6)-heterocycloalicy I that can 

further comprise one or more heteroatoms selected from N. S, or 0; 
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HN-1 	0,,y0Rc 	-Q.., " .- c  ti,-.., 	CM-R 
/ 

(
R,0,2,-.. 	) 	.---&, Rd) 	),N, 	-- ,..

1
,,oR, 

11. 	N 	r-1 	11  7, is-OH, -o(ci -C lOalkyi, 	 a 	, or 	0 	 6 
Le' is -OH, -WI -C 10)alkyt, -Obenzyl, -0(C3-C to)cycloalkyl, -0(C3-C10)ar 

COalkylene-(C3-Cio)aryl, or -0-(C; -C10)alkylene-(C7,-C I 0)eyclo• ky 

12.3  is li, halogen, -OH, -NH2, -(CH2)p-0001-1, or - (CH2),p- NH2; 

I is-H, --OH, -COON, or --NR6Re; 

Rd  and Re  are each independently H, bond, -OH. -(Cl-00alkyl 	r -(C3- 

C io)heteroaryl-(C1-Cio)alkylene; 

in, n, p. q, t and r are each independently 0, 1, 2, 3, 4, 	6. 	8 9, or 10; and 

,,-,--- 
i
, 	

1, 
HO2C 	/ -N-  --- 	 0 , 	7 	 ti ,..k. .. 

0 	( 	OH HO 	) 
\ 	C 02  H 	

-
k 

- 	OH ) 
1 	 ,,-,,, 	L 	OH 
\ 	 Y 

Cl iS 	 CO2H 	 0 

CO2H 	CO2H 	CO2H 

N 	 i  Ni 	----CO2H 

/1 	1 	) 	/ L 	 / 	\ 	, 
/ 

CO2H 	CO2H 	c02H 	CO2H , 	'CO2H 

-OR 
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OH 

..0H 	OH 
I HC) 	 --'-- 

0 	 N 	'i 	r 	t 
it, 	 0 	

H 	L 	NH  

HO- 	-1 	
--..-,,,.„, 	 --1--- 

j_N. 	4 	Ha, 	j. 
OH 	

„,. 	---,,...i...2 	 .,-C--- 	- 

J 	, 	il 
1 	 ' 	1i -,„,,X. 	OH 	 -„, „-OH 

11 
0 	 0 

H0 	 1 	H N , 	
. 	

ten'-..„,, N,.., 
1 H , 	e.:-= 	- - 

i  H3C--Cte- N=C-- 	d 	1 	7, 	OH 	 HO. 	.-2'... 
\ i 1 OCH3 1 3 	••-..,,P 	 ‘----"--- --". point of 

attachment 
H3 [5-MeOsa03  TAME] 	, or 	to linker 	 ; 

wherein any alkyl, alkvlene. aryl, ary(ene, he 	aryl, heteroarylene, cycloaikvi, 

cycloalkylcne, heterocycloalkyl, or I aerocycioalkylene is optionally 

substituted with I, 2, or 3 substit 	nt groups selected from the group 

consisting of -(C1 -Cio)alkyl, 	1 -Cio)haloalkyl, -(Ci-Ci t,) aminoalkyl, -(C1- 

Cw)alkylerie-COOH, -(C1 - .10)hydroxyalkyl, -OH, halogen, -NH2, -0001-1, — 

C(0)-(CI-Cie)alkyl, —(C ; Ci o)alkylene-C(0)-, —(Ci -Ci o)alkylene-C(0)-X, - 

NH--(Ci-Cl o)alkyl, 	d -(Ci-C10)alkyiene-NR1112e-, and —NRdle. 

2. The compound of Clai 	1, wherein X is phenylene, r is 	and D is 

CO21-1 	c,02H 
i,..... 7----‘, ) 

N N 
"---1/ 

1-.. 
.-- N 
! 	' 
CO2H 	CO2H . 

3. Th 	compound of Claim 2, wherein the compound is a compound according to 

mula 
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co,Ei ,,,.., \ 	c ,,—, \ 	,... fiN—<., 	/yr\  pi 	N 	r0 Fi -• 	2 
\\ 	i 	\\/ 	N M.'=" 

H 	/ 	\ 	 1 
0,z.,,, 

10
14 

1102C, N—K 	 j,.....0O3H 
.1 N—Rb 0 

11 	r 	 An 

H 	H 	11 
0 	 0 

wherein: 

A is (CHR5n, or C(0); 

W is selected from the group consisting of —C,;(0)—(0.1,)p-; -C 	,1-CH2-CH2-0],r, - 

f212-0-12-0b4CH2)2-, —C(0)-[C(R3)tig-, -(CH2)rr 	(01/)n-- ^(0•12)m -S- 

(012)c, -(011)m-S(0)-(C112)n-,  '40  /2)m-13(0)2( --12),-,and -(CHAn-NR 

(CH,),-, 

_-- 
/ 

N 

5L\--/3, 	or Y is 	from selected 	—NH-, -NR'-, 	 .jw, 	— 

R. and R2  are each independently sele ted from H, -(C1 -Cw)alkyl, —C(0)-(C i - 

C1o)alkyl, benzyl, -(C3-Cli0) ycloalkyl, or -(C3-Ci 0)aryl; 

R4  and Rti  are each independent' 	selected from the group consisting of H, -OH, -(Ci- 

Ci o)alkyl, 4CH2-CH, Ob-(CH2)2-T, —C(0)-(Ci -Cin)alkyl, —(C1 -Clo)alkylene- 

C(0)-, —(C I -Cw)a 'ylene-C(0)-Z, benzyl, -(C3-Ci0)cycloalkyl, -(C3-Q0)aryl- 

(CI-C i0)alkylei 	, -0.7:3-COaryl, halo-(Crew)alkyl, hydroxy-(C:1 -Cio)alkyl, - 

NH--(C I -C.; alkyl, and -(CrCio)aikylene-NRdRe-, or R.  and Rb  together with 

the nitro,- m to which they are bonded form a (03-C6)-peteroaryl or (C3-C6)- 

hete, 	ycloalkyl that can further comprise one or more heteroatoms selected 

fro 	N, S, or 0; 
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I-IN- 
0,0Re 	i 

1, 	Q 	J 

G is selected from 

Ftc,0,, .2--- 	. 1.-- -,70R, 
li 	h 	1,>, 	it 

—OH. 0(Ci -Cio)alkyl, 	0 	0 	, or 

Ozy..01-le 	C)  z..----.  ,- 

,,,, 
4.  9.1 

Rea. r,-"--, 24-, 	---•-• 	„OR, 
h 
o 

1.1 	11 	11 
o 

le is selected from -OH, -0(C I-Cio)alkyl, -Obenzyl, -0(C3-C i o 	sloalkyl, -0(C3- 

Ci o)aryl, -0-(Ci -Cia)alkylene—(C3-C10)aryl, or -0-C l  C l Oalkylene—(C3- 

C m)cycloalkyl, 

R3  is selected from H, halogen, -OH, -NH2, —(042);C 	OH., or —(E:H2)- NH2; 

T is selected from —H, —OH, -COON, or —NR.d Re; 

R d  and Re are each independently selected from 	bond, -OH, -(C I -Cw)alkyl, or -(C3- 

C io)hetcroaryl-(21 -Cto)alkylene; 

m, n. p, q, t and x are each independently 	1, 2. 3. 4, 5, 6. 7, 8 9, or 10; 

wherein any alkyl, alkylene, aryl, aryie e heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycloal yi, or heterocycloalkylene is optionally 

substituted with I. 2, or 3 aubstituent groups selected from the group 

consisting of-(C1 -C10) 	kyl, -(Ci -C l Ohaloalkyl, -(C1 -C10) aminoalkyl, -(C1 - 

C I 0)alkylene-COO 	-(C• 1  -C 10)hydroxya lkyt, -NH2, -COOK, —C(0)-(Ci- 

COalkyl, —(C1 - • lo)a lkylene-C(0)-, —(C i -C lo)alkylene-C(0)-X, -NH --(C. I  - 

C io)alkyl, an 	-(Ci-ClOalkylene-NRd Re-, and —NR.dRe. 

4. The compound Claim 3, wherein A is (CHR / ),,, and W is —C(0)—(CH2)r. 

5. The compo nd of Claim 4, .wherein W is -C(0)-(CH2)7- or -C(0)-(CH7)1  fr. 

The c • pound of Claim 4, wherein R1  is hydrogen and in is 2. 

rTh 

he compound of 

	

< 	" 	..../ 

	

Claim 3, wherein Y is —NH- or ' 	-- 



WO 2014/110372 
	

PCT/US2014/011047 

,---, s 	• 
&— 	

. 
N 

8. The compound of Claim 7. wherein Y is 	\--- 

9. The compound of Claim 3, wherein Re  and R h  are each independently hydrogen 

methyl and le is -OH. 

10. The compound of Claim 3, wherein le and R b  together with the nitrogen 	which 

they are bonded form a (C3-C6)-heterocycloalkyl. 

I I. 	The compound of Claim 10, wherein the (C;-Co)-heterocycioalky 1s selected from 

piperidine, piperazine, morpholine, thiomorpholine, isothiaz 	ine, isoxazolidine, 

pyrrolidine, immidazolidine. thiazolidine or oxazolidine. 

12. 	The compound of Claim IT, wherein the (C3-C6)-heter' 	chall y! is piperidine or 4- 

(piperid in-4-y1}butanoic acid. 

_
l  

Mc compound of Claim 10, wherein Re is 	and Rb  is Hooc'''''- 	NR"R". 

14. The compound according to claim 10, 	ierein Rd  and R are each independently -( 	, 

C lo)heteroaryl-cCi-C;01alkyiene. 

N 

)----„) 
15. The compound of Claim 	whcrctn Rd  and Re  are each independently 

16. The compound of Ci 3ne 3, which is selected from the following compounds: 

H 
	

H 	-1t----7 \ 	
°S-t---OH 

i 	1 	-OH „---.. 

0 z, 
-

OH 

.) 

	

\._ /7 	"N-,,...-N 	N,,, 	kl 
.--- I 	 N -,* N 	 i 
  0 , 	i 6 

;1, 	N . 	.._,- N ‘ 	, - \ „ic 

	

HO 	 OH 
-OH 

N 	11-  
H 	0 
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0....„..t....0H 

t... 
t. 

	

HO.,/,N 	t  
t 0 	H 

0 	 C'-k,.....- OH 
)1, 	, 	

H 
N 	H 	intr.\ 	ti,,,  r----1 

HN- 	...--- 	̀-‘...,--"..„,....." 	„ N.„.„.... 	:.,„,,e_ N_ 	\ „. 
	, 	1 
	

....„.....„......0,4 
 

,..-1 	
il 	• i 	i,.../ ----',..„..-N 	N.„. 	kl 
N`  .....N 	 ! 	0 

,?a.. 	L'Al ..„...„. 	‘...._}pr) 	
,. 

--.....y.. OH 	 I 	 OH 

l0 	

i'd.., 

0.z.......OH 

1 

HO. 	--,' 
	

.......' 

H 	H 
0 
tr 	N' 

 

C )....-- OH 
i, 	 H 	Ki 	. 	I 	1,----, Eit,r 	-,..,r-........-',....-',....- ft.,: n..,. ..-.N-  -.. 	\ _ 	-, 	.„

„tr
ol-. 

I 	 .1 ;! 	1 	\i.._,%. 	- 
...--- 	 N ., 	

--N 	I 	N 	il 

15.N  9 	i 	o a 

	

HO  	-----N. 
OH  

0 

I, --,. 

HO. 	...- 
r 
0 	H 

O 
1H 	H 	Ck,..-.0H 

HN C--"-r.-̀ ---.".-`-''''''---/N------N5.:-.  -N, 	1 
A 	- 

,- 	\ ,..,____,...-N 

1-, 	 0:... N,  , 
6 	 OH 

N... 
' 

P.I. 	if 

U. 
n 

OH 

., 
,, 

HO, 	̂, 	-ll 	-1,,OH 
11- 	iN-1 	'N.  0 

0 	 0<zsr.-OH 
Ei 	 H 	.=---=‘, 	.... 

HN' ''''''''''' 	.- 	'' "'y'N'yi ---(7\ 	)..._ 	1, i 

11 /41...4,N r' 

--- 
	

;Lk 	N r 	HO 
i 	I 

ii 	 -,-- 
0 	 t -.._ 

002H 

_ 
‘ ."-- 

NI • 
-) 

N\ 	li 

/OH 

1  0 
0 

OH 
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(i), 
...........-----.,,---...,--- HN--P 

	

0.„„oi, 	......: 

	

iio.----...- :-..- 	OH 

a 	a 	.Li 
HN 

	

0y0H 	) 
I 

...,.... 	j 
O 

	

HO 	,-.5-. 	II,  '). 	ni- 	'W i.' 	Ir OH
- 

d 0 	' H 	l' 0 

- --,----,----., 

, :. 	( 
)1  

-141.,,e..N.„ ti 	CO 2H  r"-r,-- 	,i 	,___ N., 	k 	,,,..... 
NTh-----  N 	c.-----.„____{N 	N 	002 

NH 	 I 
1 	

, 
C., 	• : 	

1102 	N 	o2 i 
. 	 , 	\--c 

-,,, 

g 

...,... 	
0 
	, j 

HO 	.."--.. A 	1, 	OH 
'If' 	N 	N't 	ir- 
" 	H 	H 	' 0 	 0 

N" 	N!  `1" 
24 

rn ,... 
ccia,N__r. t4 	N.... 	CO2H 

L 	J 
co2 H 

0 

HI;J 

,... 	; 

it. 	• 	-). 1-10.,,c. 	, 	,-,..N...A. ri 
H 	H 	" 0 	 O. 

(!? 

L. 
I 	9 	r 

HO...)-;-,‘,24-...,...-1/4„,....OH 
li 	g 	g 	il 
0 	0 

-i, 	0 	r -.,--A,‘__,N  Nt.N   

I .1 

, ii 	i 	N i 	% ..„ , 
N, 	C ,̀2rj 

1 

	

N 	N)  HO2C-....--  L j, .„.. _ca
z
ii 

itl 	CO2H 
i----, 	t 	. 

N..._,..-N 	U. C i —1,  ,-, ,,..,:i 
I 	

.„,.._
.1

....N 	l',1 	CO2HI 
--, 

AN.% 	... 	J 
L 	Ho2c----1';,__11  \-c021-t 

T.
'1 

L.,..„-.0 
OH 
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0.,..OH 
1 

	

C. 	n  
kn 	-r-- --11"-- 1M 	N 

	

0 	li 	H 

0 
,..—IL ------- HN 

.2  

- ..-n- CH 
0 

--‘-----N1-.) H 

	

L.,,N....tiNtr.Nr-,N 	S.:92n, 
N ic.N 	11,,,- 	,..._;N 	N.1CO211 

_, HN
1 	1102C-N...P-0O2H 

9 
•I 0,1  

co-,  • 	- ----0-^0-- 	--- 

.--- 
HO.,n,...A--- 

0 
0 

c
...--J  
HN 

'''• N 	
-• 

"0 
1 

N 	11-NI',.1..  
1 	 1 I 	 ..- 

i. 	"el C 	x_
ti 	li  '..--CO,H I 

I 	O r.  

J t  
) vio2C .--- 	N 

N 
0 

• 

-.1-)  h 
HO 

0,‘, ....OH 

I. 
`'',. 	0 

lt HO. 	..---.. 	. 	- 
I 	rj1 0 

N  

OH 
Pi 
	0 

0 

,  
,...,...„. „, 

''''' N 
H L--, 	..„..,.. ti.....,_,N.„ 	...-.., 	C.;0211  

II 	.i. 	ff 	„--., 

	

7.4....t.N 	\c,„,,,__ ? ..N 	N, 	̀-/€311  '? 

	

102C,„iJ..,1 	 1...„ 

	

- 	N..- 	. HO2C-..-/Th 	/ ‘,..--COorl 602 H 

0 , OH 

:-: 
„11.., HO.,,,,-;,10  

li 	H 0 

(,:fl  

„OH N 	‘,1 

H 	° 0 

I 
I 	N 	N 	L.I 	cO2H 
N"' ''Il tr 	r1---k 	( r-• ,,..,N 	--- N,,• 	Q 	I 	N 	."-N. 	CO211 I 

FIN-, 	 I, 
HO2C ..-.../1 	

C OTH 

a
kr

..OH 

t 
'NT 	2 

H 0-„,,..A.- ,„,---"‘” 
il 	p 0 

.0H 
H 

1...., „N. 	N 	il, 	cO2H ... 	'r y 'in 	: r---\ „. 4,,,t4 	ic.:„*...___2N 	t4,, 	CM 2i1  
,. N. 	 c. 	,..) 
L 	J 	Ho2c,..-N 	N..,....00,14 
'N 	 „___, 

), 
'NH-2 
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0„..0, 	.... 
t. 	X 0 	- 	 N--:d. --, 	 I-,11.N.Lkfilck---IL371 	

-.I HO, 	' 	-..„.,OH 	 INI 	 i 	i -. 	..- 
0 	

H 	A 	 [ 	) 	14.02C.---"N 	PI 	c 	H 

CO2H 

Q
ll 

HS) 	 N 	1   i 	• 
Ok.....OH 	 -....- nc-,,...N...,„...c 	,. z„. 	c0211 

 '‘, 	% ,.--., 1"-..
. 	

^itti 	I.L.,,yjN 	NI, 	CO2 H 1' 

---.. 	Alt! 
ir 0 	LI 	-11 	 ) r30 	- 	P N,..,r- ...L*a2 h 

[

Th 

 

CC 

or a pharmaceutically acceptable salt, solvate, or ester 	reof. 

17.  A metal complex comprising a radionuclide and 	compound of Claim I. 

18.  The metal complex of Claim 17, wherein th 	compound is 

c etn 
,/t--:\ 	L,  7--, 

iu---- 	, 	 CO2H 
N 	7 	

NS 	
Y / 	S 

<:, 	hja 	 C 

	

--cr 	
HO2C„:-.M 	N, 	,CO2H 

	

L 	
N---1\ 

/'‘N —Rb 

11
J 	Jf 	 Ra 

al 

b 	 o 

wherein: 

A is (CHR1 ), o ' (0); 

W is selected 	'OM the group consisting of -C(0)-(0-12)p-; -C(0)I_-(112-0-12-01 s-, - 

[C 	( 	12-0]:,-(0-12b-, -20)-101(R3),k, -(CH  2)n; 	-(0-12)m-S- 

1,)„-, -(CHAr.-S(0)-(C1-1-)e-, -(CH"),-St0),-(01,),,-,and -(CH2)„,-NR  a 

(CI I-4s-, 
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, 
—N, 	(--- 
[--N 

) 	
.-- 	

ri 
7---\ 	s 	1 	N.' 

ti 	1'4—'5 	1 
Y is selected from —NW, -NR--, 	\--- 	$, 	,,,,,„.. or 	-1.— 	, 

Ri  and R2  are each independently selected from H, -(C1 -Cui)alkyl, —C(0)-(C1 

Cai)alkyl, benzyl, -(C3-C1 0)cycloalkyl, or -(C5-Clo)aryl; 

Re  and Rb  are each independently selected from the group consisting of 	-OH, -(C1- 

Cia)alkyl, -ICH2-C112-01,-(52112)1T, —C(0)-(C1-C1 0)alkyi, —( 	" i n)alkylene- 

C(0)-, --(C1-C1Oalicylene-C(0)-Z, benzyl, -(Cs-Ct o)cyclo 	•yi, 103-Cio)ary1- 

(C1 -C1o)alkylene, -(C3-C10)aryl, halo-(C1-Cio)aikyl, by 	oxy-(C1 -Cto)alkyl, 

-NE1--(C1 -Cto)alkyl, and -(C1 -C,o)alkyiene-NR'IRe- 	4 r Re  and 121)  together with 

the nitrogen to which they are bonded form a (C 	. 6)-heteroaryi or (C3-Co)- 

heterocycloalkyl that can further comprise on 	or more heteroatoms selected 

from N. S, or 0; 

FiN — j 

0 	ORc  

IL R,Cmr,,,N- ,.
y 
	1(-0 

Z is selected from —OH, -0(C1-C1 o) 	4, 	8 	H 	6 	, or 

0,-;,,,,,ORe 

1 	
I 

,T. 
.. 	...- 	•OR, 

li 
0 	 0 

R°  is selected from -( 3, -O(CI-C,a)alkyl, -Obenzyl, -0(C3-C1e,)cycloalkyl, -0(C3- 

010)aryl, -, 	C1 -Cm)alkylene--(03-Cio)aryl, or -0-(Ci-COalkylenc--(C3- 

C l o)cyc 	al kyl,  

R3  is select°. from H. halogen, -OH, :N1-12, —(C1-12)p-COOH, or —(01-.)p-1,41-1,; 

T is sele".ed from —H. ---OH, -00014, or —NReRe; 

Rd  an. R are each independently selected from H, bond, -OH, -(C I -Ciojalkyl, or -(C3- 

C1o)heteroary1-(CI-Cio)allcylene; 

n, p, q, t and x are each independently 0, 1, 2, 3, 4, 5, 6, 7, 8 ./ or 10; 



wherein any alkyl, alkylene, aryl, arylene, heteroaryl, heteroarylene, cyeloalkyl, 

cycloalkylene, heterocycloalkyl;  or heterocycloalkylene is optionally 

substituted with 1, 2, or 3 substituent groups selected from the group 

consisting of -(C1-Ci0)alkyl, -(c 1-Cio)haloalkyl, -(C;  -C;0) aminoalkyl, i 	- 

C0dalkylene-COM -(CI-Cro)hydroxyalkyl, -NH', -COON, —C(0)-( 

Cio)a lky I, —Cc I  -C ; Oa lky I ene-C(0)-, ---(C I  -C 10)alky len e-C (0)-X, -N 	--KC 1  - 

C10)alkyl, and -(CI-Cgdalkylene-NRdRe-, and --N.RdR''; and 

the radionuclide is selected from the group consisting of ''' In, 90Y,6 	c , °to ;53  a,  

155Cid, 157Cid, 59FC, 225Ae, 
212

13i, 213Bi, "Co, 67Cu, 165Dy, 166 . 0 
	1921r,  2.23g

a, 
 

2 Bpi
:), 

 1.49-m
, 
 227Th,  1535

m, 
 89 	 169., riD 
	I 

90, r
., 

 iii0Re.  is8Re,  io3Rh, 
212Pb. Y 	.  

86y r9Zr and 1771..u. 

19. 	The metal complex of Claim 18, which is: 
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° 	I 	Lu 	1 	8 
, N. 	

‘k 	N 	---' 
c. 	) 	 1 	,,,.....__,N 	N 	ii 

7 O 	
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or a pharmaceutically acceptable salt or solvate there° 

20. A pharmaceutical composition comprisi 	the compound of Claim 3, or a 

pharmaceutically acceptable salt, solva 	ester thereof; and a pharmaceutically 

acceptable carrier. 

21. A pharmaceutical composition 	omprising the metal complex of Claim 18, or a 

pharmaceutically acceptabl-altsolvate, or ester thereof; and a pharmaceutically 

acceptable carrier. 

22. A method of obtaini ,  g a radiographic image of one or more tissues that express 

prostate-specific 	embrane antigen (PSMA) comprising: 

contacting on- .r more tissues that express PSMA with a metal complex comprising a 

radi.nuclide and a compound according to Formula 111, 
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H 	H 	CO2H (G) \ 	N„ 	N,„"N 	,,,_ 	1 
(L) 	ic 	-, 	— 	,.. rm. ...--co,H i 	„N 	N.,... 

N .12.; N 	1-_,...,,,-;---.„„„i 	I 

.N, 	 N 	,N‘  
le 	Rb 	 ( \--I 	‘----CO2H 

	

CO2H 	 HI 

or a pharmaceutically acceptable salt or solvate thereof; and 

recording a radiographic image of the one or more tissues; 

1.. ,), :-. —i 	O. 	-OR° 	0- 
0..,DR0 

r

ity 

I 
	 I 

',„, 
L 	 2 

RAC. 	-- 	- 	-1, 	-ORL. 	R-0. 	---.., 
tr-  'NI 	N. 	Tr 	, 	- 	If 	N 	N. ' 
, z 	H 	•• 	 " 	H 	H 

wherein G is 	0 	0 	. or 	0 

L is--N}1-(C1 -00)alkylene-, —NH-(C I -C10)alkylene-C(0) 

--C(0)-(Ci-COalkylene-, --C(0)-(C I -Cle)alky 	-C(0)- or 

/ 	\ -0(0)-(0,1-Ciolalkylene-----\ 	p—i 

R e  and Rb  are each independently H, --OH, -(C.-Cm)alkyl, -[CH,C1-1,-01„-(CW),- , — 

C(0)-(CI-C10)alkyl, —(C l -C10)alkyl-ne-C(0)-, —(C1 -C l o)alkylene-C(0)-Z, 

benzyl, -(C3-Cia)cycloalityl, -(C- Cia)aryl-(C1 -Cia)alkylene. -(C3-Cialaryl, 

halo-(C I -Cio)alkyl, hydroxy- 	-Cw)alkyl, -N14--(C1 -Co)aikyi, or -(C1- 

COalkylene-NRdRe-, or 	and Rb  together with the nitrogen to which they 

are bonded form a (C3- ..6)--hetcroaryl or (C3-Cs)-heterocycioalkyl that can 

further comprise on s or more heteroatoms selected from N, S, or 0; 

1-11--1 	0...,.. 	.OR' 	0,,,i, 	it  --- 
0,-.. -OR' 

L 	f 	....,.. 	_.„, 
0 7 	v 	I 

7 	11 	 „-OR, Re0, 	--:•• 	--l-L. 	---, A1R, 	R,0 	.--1- 
r 	.si, 	ri 	n 	l

--'., 	A. 
i 
„ 	

ii 	N 	) 
Z is--OH, -0(C -Cm)alkYl, 	0 	' 	0 	, or 	0 	 0 

Rd  and Re  a 	each independently H, bond, -OH, -(C I-Cm)alkyl, or -(C3- 

Octeroaryl-(Ci-C10)alkylene; 

n is 0 	2, 3, 4, 5. 6, 7, 8 9, or I 0; and 

w 	em any alkyl, alkylene, aryl, aryiene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycioalkyl, or heterocycloalkylene is optionally 
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substituted with 1, 2, or 3 substituent groups selected front -(C1 -C1 0)alkyl, - 

(C1 421 0)haloalkyl, -(C1-C1 0 aminoalkyl, -(C1 -Cia)alkylene-COON, -(Ci- 

C io)hy,•droxyancyl, -N1-6, -C,001-1, —C(0)-(C i-Co)alkyl, —(C I -Cin)alkylene- 

C(0)-, —(C;Cio)alkylene-C(0)-X, -N14--(C1-Cio)alkyl, or -(C1 -C;o)alkyle ,.- 

Mere-, and —Mete. 

23. The method of claim 22 in which the one or more tissues are selected fror 	prostate 

tissue or prostate cancer tissue. 

24. The method of claim 22, wherein the radionuclide is selected fro 	the group 

consisting oil I  lin, 90y
,
68 ca,  64 -u  C 	1 "Gd, wCid, '"Gd, 59Fe, 22 	C., 	i. 	I3 	55  "Co, 

67Cu, ;65D),,•, 16614o, 1921r, 2"Ra, 	se.rae, I "Re, 1°516, -'1 	1- 	149, 	227Th, 
	I 53sm  

89811, "7M2 EI, 169Yb. ''''̀ e, 86Y, 'Zr and '77Lu. 

25. A method for treating a subject diagnosed with can - 	comprising administering to a 

subject a therapeutically effective amount of a p 	state-specific membrane antigen 

(PSMA) binding complex comprising a triems 	lent linker, wherein the complex is 

retained in a PSMA-expressing tumor tiss 	for a longer interval of time than non- 

PSI MA expressing tissue. 

26. The method of Claim 25, wherein to complex is retained in PSMA-expressing tutnor 

tissue for a longer interval of ti' 	than non-PSMA expressing tissue selected from 

kidney. liver, spleen. heart, I- ood, lungs, muscle, bone, large intestine, small intestine. 

brain , or fat. 

27. The method of Oa. 	25, wherein the complex is retained in PSMA-expressing tumor 

tissue for a longe- interval of time than kidney. 

28. The method • f Claim 25, wherein the cancer is selected from prostate cancer, breast 

cancer, c• trectal cancer, brain cancer, lung cancer, liver cancer, endotnetrial cancer, 

bone c neer, ovarian cancer, testicular cancer, skin cancer, pancreatic cancer, uterine 

can ,. , cervical cancer, bladder cancer, esophageal cancer, gastric cancer, head and 

eck cancers, or kidney cancer. 
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29. The method of Claim 28, wherein the cancer is prostate cancer. 



CLAIMS: 

1. A compound according to formula I 

HN— X 

la 
N 	 )H  r D 

-.Re 
A

N
W \T 	\ 	C 

N 

0 /\ —Rb 
,-, / 
na 

Re....„...----....„ 
N N

Z/Re 

H 	H 
0 0 

wherein: 

A is (CHR1)m or C(0); 

W is—C(0)—(CH2)p-; -C(0)[-CH2-CH2-O]n-, -[CH2-CH2-O]n-(CH2)2-, —C(0)-[CH(R3)t]q- 

, -(CH2)m-0-(CH2)n-, -(CH2)m-S-(CH2)n-, -(CH2)m-S(0)-(CH2)n-, -(CH2)m-S(0)2- 

(CH2)n-, or -(CH2)m-NRa-(CH2)n-, 

rTh 
-N 	N- 

1; Y is—NH-, -NR2-, or 	\ ---/ 

X is —(C 1 -C 1 0)alkylene-(C3 -C 1 0)arylene, -(C3-C 1 0)arylene, -(C3 -C 1 0)arylene—(C 1- 

C 1 0)alkylene-, phenylene, —(C1-C 1 0)alkylene-(C3 -C 1 0)cycloalkylene, -(C3 - 

C 1 0)cycloalkylene, or -(C3 -C 1 0)cycloalkylene—(C1 -Cl 0)alkylene-; 

R1 and R2 are each independently H, -(C 1 -C 1 0)alkyl, —C(0)-(C 1-C 1 0)alkyl, benzyl, -(C3 - 

C 1 0)cycloalkyl, or -(C3-C10)aryl; 

Ra and Rb are each independently H, -OH, -(C I -C1 0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, — 

C(0)-(C 1 -C 1 0)alkyl, —(C 1-C 1 0)alkylene-C(0)-, —(C1-C10)alkylene-C(0)-Z, benzyl, -(C3 - 

C 1 0)cycloalkyl, -(C3 -C 1 0)ary1-(C 1 -C 1 0)alkylene, -(C3 -C1 0)aryl, halo-(C 1-C1 0)alkyl, 

hydroxy-(C1 -C 1 0)alkyl, -NH--(C 1 -C I 0)alkyl, or -(C 1-C 1 0)alkylene-NRdRe-, or Ra and Rb 

92 



together with the nitrogen to which they are bonded form a (C3-C6)-heteroaryl or (C3-C6)-

heterocycloalkyl that can further comprise one or more heteroatoms selected from N, S, or 0; 

HN-1 	0 	ORc 	0 ..----" 
0,....„.0Re  

\ 	0 

R,Oy•.
N 	N 	

OR, 	0 AN 	R, 
N 

Z is—OH, -0(C 1-C 1 0)alkyl, 	o 	H 	H 	 H 	H 
o 	, or 	0 	 0 	• , 

Rc is -OH, -0(C1-C 1 0)alkyl, -Ob enzyl, -0(C3 -C 1 0)cycloalkyl, -0(C3 -C 1 0)aryl, -0-(C 1- 

Cl 0)alkylene-(C3 -C 1 0)aryl, or -0-(C 1-C 1 0)alkylene--(C3 -C 1 0)cycloalkyl, 

R3 is H, halogen, -OH, -NH2, —(CH2)p-COOH, or —(CH2)p- NH2; 

T is—H, —OH, -COOH, or —NRdRe; 

Rd and Re are each independently H, bond, -OH, -(C1-C10)alkyl, or -(C3-C10)heteroaryl- 

(C 1-C1 0)alkylene; 

m, n, p, q, t and r are each independently 0, 1, 2, 3, 4, 5, 6, 7, 8 9, or 10; and 

HO2C 	0 	 o 	 co 2H 
4 rm ) _ 

N 	N—\ 	 OH HO) N 	N \ 

WN 	
CO2H 

HO 	N...,.)----.N-----,..„-N 	0 	( / 
yH 	N r Li ) 

D is 	 CO2H 	 0 	 , CO2H 	CO2H 

0 

CO2H 	CO2H 	/ 	\ 	 HO)H 
rTh ) 	5\ / 	 N jr -CO2H ,Lp 	N 	N 	 OH 

OH 
N 	 10 c

I 

 OH L i ) 
CO2H 	c02H, 	̀CO2H 	 0 , 
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OH 

0 

OH OH 
HO 

0 
0 	 NH 

HO 
\ HO 	 H2 

H3C-C C -N=C ® 
0 

H 

OH 	 OC H3 A 

0 	H3  [5-MeOsal)3  TAME] 	, or 

H 
N..._.----., I ....--„,y,....„..N,,  

N 	N 

si  OH \ 
if 

 HO 0 

point of 
attachment 
to linker 

wherein any alkyl, alkylene, aryl, arylene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally substituted with 1, 2, or 

3 substituent groups selected from the group consisting of -(CI-C10)alkyl, -(C1- 

Cl 0)haloalkyl, -(C1-C10) aminoalkyl, -(C1-C1 0)alkylene-COOH, -(C1-C10)hydroxyalkyl, - 

OH, halogen, -NH2, -COOH, —C(0)-(C 1-C 1 0)alkyl, —(C 1-C 1 0)alkylene-C(0)-, —(C 1- 

C 1 0)alkylene-C(0)-X, -NH--(C1 -C 1 0)alkyl, and -(C 1 -C1 0)alkylene-NRdRe-, and —NRdRe. 

CO2H 	CO2H 
rTh ) 

css
s,,,p 	N  

) 
N 	N r Li 

2. The compound of Claim 1, wherein Xis phenylene, r is 1 and D is 	CO2H 	CO2H 

3. The compound of Claim 2, wherein the compound is a compound according to Formula II 
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CO2H 

I'-I'd 1‘1,
\
--- 0O2H HN 411 

0 N 	Y R0 	
H 

-. 	--. ....- / A 	W 	
/KI‘l 

HO2C.,,,,,,N N..,,..,,,CO2H 

) 	

N 

N—Rb 0 	 I 
Ra Rcy 	\

------1-- Re  
H 	H 

0 	 0 	 II 

wherein: 

A is (CHR1)m or C(0); 

W is selected from the group consisting of —C(0)—(CH2)p-; -C(0)[-CH2-CH2-O]n-, -[CH2- 

CH2-O]n-(CH2)2-, —C(0)-[CH(R3)t]q-, -(CH2)m-O-(CH2)n-, -(CH2)m-S-(CH2)n-, - 

(CH2)m-S(0)-(CH2)n-, -(CH2)m-S(0)2-(CH2)n-,and -(CH2)m-NRa-(CH2)n-, 

1 
N--- ‘ 

..--. 
—N 	— 

I  )1 Y is selected from —NH-, -NR2-, 	\--/ — or . 

R1 and R2 are each independently selected from H, -(CI-C10)alkyl, —C(0)-(C1-C10)alkyl, 

benzyl, -(C3-C10)cycloalkyl, or -(C3-C10)aryl; 

Ra and Rb are each independently selected from the group consisting of H, -OH, -(C1- 

C 1 0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, —C(0)-(C 1-C 1 0)alkyl, —(C 1 -C 1 0)alkylene-C(0)-, — 

(C1 -C 1 0)alkylene-C(0)-Z, benzyl, -(C3 -C 1 0)cycloalkyl, -(C3 -C 1 0)ary1-(C 1 -C 1 0)alkylene, - 

(C3 -C 1 0)aryl, halo-(C 1 -C1 0)alkyl, hydroxy-(C 1 -C1 0)alkyl, -NH--(C1 -C 1 0)alkyl, and -(C 1 - 

C10)alkylene-NRdRe-, or Ra and Rb together with the nitrogen to which they are bonded 

form a (C3-C6)-heteroaryl or (C3-C6)-heterocycloalkyl that can further comprise one or 

more heteroatoms selected from N, S, or 0; 
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HN- 
0 	OR°  

\ 
R,0 	

NN 	
OR, 

Z is selected from-OH, -0(C 1-C 1 0)alkyl, 	o 	H 	H 	o 	, or 

001r2c 	O 	\ 

Rc0 	 ORc  

0 	H 	0 	; 

Re is selected from -OH, -0(C1-C10)alkyl, -Obenzyl, -0(C3-C10)cycloalkyl, -0(C3- 

C 1 0)aryl, -0-(C 1 -C 1 0)alkylene--(C3 -C 1 0)aryl, or -0-(C 1 -C 1 0)alkylene--(C3 - 

C 1 0)cycloalkyl, 

R3 is selected from H, halogen, -OH, -NH2, -(CH2)p-COOH, or -(CH2)p- NH2; 

T is selected from -H, -OH, -COOH, or -NRdRe; 

Rd and Re are each independently selected from H, bond, -OH, -(C1-C10)alkyl, or -(C3- 

Cl 0)heteroary1-(C 1 -C 1 0)alkylene; 

m, n, p, q, t and x are each independently 0, 1, 2, 3, 4, 5, 6, 7, 8 9, or 10; 

wherein any alkyl, alkylene, aryl, arylene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally substituted with 1, 2, or 

3 substituent groups selected from the group consisting of -(C1-C10)alkyl, -(C1- 

Cl 0)haloalkyl, -(C 1-C 1 0) aminoalkyl, -(C 1 -C 1 0)alkylene-COOH, -(C1 -C 1 0)hydroxyalkyl, - 

NH2, -COOH, -C(0)-(C 1 -C1 0)alkyl, -(C 1 -C 1 0)alkylene-C(0)-, -(C1 -C 1 0)alkylene-C(0)- 

X, -NH--(C1-C10)alkyl, and -(C1-C10)alkylene-NRdRe-, and -NRdRe. 

4. The compound of Claim 3, wherein A is (CHR1)m and W is -C(0)-(CH2)p-. 

5. The compound of Claim 4, wherein W is -C(0)-(CH2)7- or -C(0)-(CH2)10-. 

6. The compound of Claim 4, wherein R1 is hydrogen and m is 2. 

N 	N- 
7. The compound of Claim 3, wherein Y is -NH- or  
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N
O

N  
8. The compound of Claim 7, wherein Y is 

9. The compound of Claim 3, wherein Ra and Rb are each independently hydrogen or methyl 

and Re is -OH. 

10. The compound of Claim 3, wherein Ra and Rb together with the nitrogen to which they 

are bonded form a (C3-C6)-heterocycloalkyl. 

11. The compound of Claim 10, wherein the (C3-C6)-heterocycloalkyl is selected from 

piperidine, piperazine, morpholine, thiomorpholine, isothiazolidine, isoxazolidine, 

pyrrolidine, immidazolidine, thiazolidine or oxazolidine. 

12. The compound of Claim 11, wherein the (C3-C6)-heterocycloalkyl is piperidine or 4-

(piperidin-4-yl)butanoic acid. 

13. The compound of Claim 10, wherein Ra is -H and Rb is HOOC NIRdR°. 

14. The compound according to claim 10, wherein Rd and Re are each independently -(C3-

C10)beteroary1-(C1-C10)alkylene. 

HOOD 

N

\ 

 \ 

\ 

	N 

15. The compound of Claim 10, wherein Rd and Re are each independently 	. 

16. The compound of Claim 3, which is selected from the following compounds: 

0 	 OH 
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0, 	OH 	 N.,y- N 	 0 
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,..N.„ 	 N 	N \_....k 

	

HO 	\___L IOIII 	 OH 
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H 	H 0 	 0 

97 



0 .....-0H 

\ 

HO 	
H 
N 

0 
N 
H 

0 

HN 

OH 

0 

0 	OH 
H N
1  N* 

 N lip 	
N 
	

N
,,,„(OH 

N,,,,,  N 
I) 8 

„, N ...„ 	 N\SINA 
HO OH 

',./ 

Oy.-OH 

\ 
0 

HO 
N 
H 0 

N 
H 

HN0 

OH 

0 

0 	OH 
H 	H N,,,N,k,,N . 

I 	
7,1c,OH 

II 	 N 	N 
N,,,--- N 

I 	 0 	) 8 
N 	K,,N 	N,.__ j( 

OH 
( ) 	

HO 	V.__/ 

0 

0..„-OH 

...„ 

HO 
N 
H 0 

N 
H 

0 

HN 

OH 

0 

H 	H 	0 
N 	N 	N 	OH 
I
N 	

'
N  
f-  

„r- 	 in  	OH . 
I 	 N N\ 

E 	) 	
0 	N 	N....  .../( 1 \____/ N 	 OH H 	 OH 

ay OH 

0 
HO 	N 

H 0 
N 
H 

HN

0  

OH 

0 

0 	OH 

	

N
I 

 N, H  lip AA 
I” 	

Nr-lir...„(oH 
N 	...-N 

	

,N..) 	N\ 
	) 8 

OH 

	

'''...) 	
HO 

), CO2H 

98 



ak-OH 

0 
H Oy", N 	N 

H 	H 0 

0,-,,,z0 H 

-..„, 

HO 

0 

0 

HN 

OH 

0 

0 
III 

N 	N 
H 	H 

H 	H N 	N
t 

 N 

N -,,,.....- N 
1 
NH 

• 

HN 

OH 

0 

CO2H 
C

NC \N
,

CO2H 
• 

HO 2C --,,N\  1  \ ...--C 02H 

0„,  OH 

HO 
H 0 

0 

N 
H 

0 

HN 

OH 

0 

N 
H N TN . ,N 	 9 

/-1
N 	N

O2H 

N ,,,,-- N 	C N^ CO2H 
I 

„ N., .)  HO2C---42 \ -.-002H 

0y0H 

HO N 
H 0 

0 

N  
H 

0 

HN 

OH 

0 

N 
H H 	N

1
N 	H 

c);—, „CO2H N,v,..-. N 	
lb 	

N 	N 
I 
N .--- 	•, 	 .) 

HO2C-„,,N\S \ ---CO2H \ ,--" 

0..-",„„,OH 

HO..jr-N 
H 0 

0 

N 
H 

0 

HN 

OH 

0 

N 
H N.,,, N.,....N . 	?

,

02H  
II 	 / 	k #,-, 
NI,„,,---.  N 

I 	
N 	N,„

1 
	CO2H 

HN
1 	HO2C--,./ \ 	1 \_--CO2H 

Kr) 

I.) 
O., 

•-,,r0 

OH 

99 



0 

	

HN 9' 	 N1H 

	

OH 	 C-N1IN'1"11 

oo 	 Ni-N 

	

HO.a.AN 	N 	OH 	 HN.,
1., OHHO 

	

a 	r2Th ^
0 r 0 H 

4111113 	N 	Ns  CO2H 

N 	
) 

HO2C-, 	N,_co 2H  

Oi  

0.-N-°"7'0"-°'0"C) CO2H 

0„, OH 

0 
HOy^,  NAN 

0 	H 	H 

0 

HN 

OH 

0 

H N 	N 	N 
a. 
	F02H YY 

	

N ,-- 	 N 	N N 	W 	\ iTh ,----, 
CO2H 

--i 
HO2C--_,,Nuf \ ---0O2H 

OH 
0 	_ i= \ 

	

NH 	
NyN 
) 

HO2C.ecf.,./..

N cr 
0 

N  i "....,,, 
HO 

	

0 	OH 

• 

	

HO 	
7 

0 	H 

0 

N 
H 

0 

HN 

OH 

0 O2C---zN\  

N 
N 	N

Y 
 kil 	 02H 

Kr- N 	 C \ 7--.,CO2H 
h1 	

0 	
N 	N 

HO2C.,,, N ) 

COCO2H 	 .2 \ ,CO2  H 

07.,.<„,.OH 

HO  
N 
H 0 

0 

N 
H 

0 

HN 

OH 

0 

N 
H N.,

ii 
 NiN . 	

‘.

02H 	
7.,. 

 

N.,,,,  N 	 N 	N 	CO2H 
1 

HN 	 ) 

	

HO2C ----"N\ 	7 \ ---CO2H 

ak,„...OH 

HO 

0 	
H 

0 

N 
H 

• 

HN 

OH 

0 

N'---.) 
1-...„. N 	N 	Fri 	 CO2H 

II Y . 	(NC\NCO2H N,..."N T 
N,, 	 ) E 	

H02 c,,,,N\ 	
i
N \___co2H  

N 

NH2 

100 



HN 
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LCO2 H 
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HN 	 NTh 
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1 1 	1 	 C\ N 	,--1,1 	 c 
CO2H 

IOIII 
	

1 	
N 	

N/- 

HO 	 OH 	 N 	
.-1 N 	N 

H 	H 	 HO2C 0 	 0 	 "--"" N\ ____P \ ---CO2 H 

1 
CO2H 

or a pharmaceutically acceptable salt, solvate, or ester thereof 

17. A metal complex comprising a radionuclide and a compound of Claim 1. 

18. The metal complex of Claim 17, wherein the compound is 

02H 

,....",„ 
• HN 	 N 	N

\ 	
CO2H 

H 	
N 	K 

„N, „A,  

\N 
W  

( 	HO2C 	N.,...,,,,CO2H 

0 	) 	 N— Rb 

Ra Roy^.„ 	
-Ac  

H H 
M 

0 	 0 

wherein: 

A is (CHR1)m or C(0); 

W is selected from the group consisting of —C(0)—(CH2)p-; -C(0)[-CH2-CH2-O]n-, 

CH2-O]n-(CH2)2-, —C(0)-[CH(R3)t]q-, -(CH2)m-O-(CH2)n-, -(CH2)m-S-(CH2)n-, 

-[CH2-

- 

(CH2)m-S(0)-(CH2)n-, -(CH2)m-S(0)2-(CH2)n-,and -(CH2)m-NRa-(CH2)n-, 
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NI-A 

rTh 
-N 	N- 

\N/ 

, 

	

• Y is selected from -NH-, -NR2-, 	\---/ ,.., 	- 

R1 and R2 are each independently selected from H, -(C1-C10)alkyl, -C(0)-(C1-C10)alkyl, 

benzyl, -(C3-C10)cycloalkyl, or -(C3-C10)aryl; 

Ra and Rb are each independently selected from the group consisting of H, -OH, -(C1- 

C 1 0)alkyl, -[CH2-CH2-O]n-(CH2)2-T, -C(0)-(C 1 -C1 0)alkyl, -(C 1 -C 1 0)alkylene-C(0)-, - 

(C 1-C1 0)alkylene-C(0)-Z, benzyl, -(C3-C10)cycloalkyl, -(C3-C 10)ary1-(C 1-C 10)alkylene, 

(C3 -C1 0)aryl, halo-(C 1 -C 1 0)alkyl, hydroxy-(C 1 -C 1 0)alkyl, 

- 

-NH--(C1-C10)alkyl, and -(C1-C10)alkylene-NRdRe-, or Ra and Rb together with the 

nitrogen to which they are bonded form a (C3-C6)-heteroaryl or (C3-C6)-heterocycloalkyl 

that can further comprise one or more heteroatoms selected from N, S, or 0; 

HN-1 
0ARc 

\ 

R,0 	
NN 	

OR, 

Z is selected from -OH, -0(C1-C10)alkyl, 	o 	H 	H 	
0 	, or 

0.....ORC 	O 	. 

0 

R,0 	-- II-,
N 	c 

0 	
H

0 	• 

Re is selected from -OH, -0(C1-C10)alkyl, -Obenzyl, -0(C3-C10)cycloalkyl, -0(C3-

C 1 0)aryl, -0-(C 1 -C 1 0)alkylene--(C3 -C1 0)aryl, or -0-(C1  -Cl 0)alkylene--(C3 - 

C 1 0)cycloalkyl, 

R3 is selected from H, halogen, -OH, -NH2, -(CH2)p-COOH, or -(CH2)p- NH2; 

T is selected from -H, -OH, -COOH, or -NRdRe; 

Rd and Re are each independently selected from H, bond, -OH, -(C1-C10)alkyl, or -(C3- 

Cl 0)heteroary1-(C 1-C 1 0)alkylene; 

m, n, p, q, t and x are each independently 0, 1, 2, 3, 4, 5, 6, 7, 8 9, or 10; 

wherein any alkyl, alkylene, aryl, arylene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally substituted with 1, 2, or 
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3 substituent groups selected from the group consisting of -(C1-C10)alkyl, -(C1-

C10)haloalkyl, -(C1-C10) aminoalkyl, -(C1-C10)alkylene-COOH, -(C1-C10)hydroxyalkyl, - 

NH2, -COON, -C(0)-(C1-C10)alkyl, -(C1-C10)alkylene-C(0)-, -(C1-C10)alkylene-C(0)-

X, -NH--(C1-C10)alkyl, and -(C1-C10)alkylene-NRdRe-, and -NRdRe; and 

the radionuclide is selected from the group consisting of 111In, 90Y,68 Ga, 64Cu 153Gd, 

155Gd, 157Gd, 59Fe, 225Ac, 212Bi, 213Bi, 55Co, 67Cu, 165Dy, 166Ho, 192Ir, 223Ra, 

186Re, 188Re, 105Rh, 212Pb, 213Pb, 149Tb, 227Th, 153Sm, 89Sr, 117mSn, 169Yb, 90Y, 

86Y, 89Zr and 177Lu. 

19. The metal complex of Claim 18, which is: 
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or a pharmaceutically acceptable salt or solvate thereof. 

20. A pharmaceutical composition comprising the compound of Claim 3, or a 

pharmaceutically acceptable salt, solvate, or ester thereof; and a pharmaceutically acceptable 

carrier. 

21. A pharmaceutical composition comprising the metal complex of Claim 18, or a 

phan-naceutically acceptable salt, solvate, or ester thereof; and a pharmaceutically acceptable 

carrier. 

22. A method of obtaining a radiographic image of one or more tissues that express prostate-

specific membrane antigen (PSMA) comprising: 

contacting one or more tissues that express PSMA with a metal complex comprising a 

radionuclide and a compound according to Formula III, 

% 	 CO2H 
 

(G/  \ 	N 	N 

--\N 	
--CO2H (L)  y *r 

Nv.--. 	

0 	NI/" 
N 

I 
N, 	 N 	N, 

Ra 	Rb 	( \---/ 	‘—"CO2H 

CO2H 	 III 

or a pharmaceutically acceptable salt or solvate thereof; and 

recording a radiographic image of the one or more tissues; 
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HN-1 	0.yORc 
ay0Rc  

0 

R,0 	
NN 	

OR, 	RcO 	NAN 	OR, 

wherein G is 	o 	H 	H 	o 	, or 	0 	H 	
H 	

0 

L is-NH-(C1-C10)alkylene-, -NH-(C1-C10)alkylene-C(0)-, 

-C(0)-(C1-C10)alkylene-, -C(0)-(C1-C10)alkylene-C(0)- or 

-C(0)-(C1-010 )alkylen 	N-.  

Ra and Rb are each independently H, -OH, -(C1-C10)alkyl, -[CH2-CH2-O]n-(CH2)2-T, - 

C(0)-(C1-C10)alkyl, -(C1-C10)alkylene-C(0)-, -(C1-C10)alkylene-C(0)-Z, benzyl, -(C3- 

C10)cycloalkyl, -(C3-C10)ary1-(C1-C10)alkylene, -(C3-C10)aryl, halo-(C1-C10)alkyl, 

hydroxy-(C1-C10)alkyl, -NH--(C1-C10)alkyl, or -(C1-C10)alkylene-NRdRe-, or Ra and Rb 

together with the nitrogen to which they are bonded form a (C3-C6)-heteroaryl or (C3-C6)-

heterocycloalkyl that can further comprise one or more heteroatoms selected from N, S, or 0; 

HN--/ 	0 	OR° 	\2; 
0 	OR` 

0 

R 	Re° 	A
N 	

OR, 

Z is-OH, -0(C1-C10)alkyl, 	o 	H 	H 	o 	, or 	0 	H 	
H 	

0 	• 

Rd and Re are each independently H, bond, -OH, -(C1-C10)alkyl, or -(C3-C10)heteroary1- 

(C1-C10)alkylene; 

n is 0, 1, 2, 3, 4, 5, 6, 7, 89, or 10; and 

wherein any alkyl, alkylene, aryl, arylene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally substituted with 1, 2, or 

3 substituent groups selected from -(C1-C10)alkyl, -(C1-C10)haloalkyl, -(C1-C10) 

aminoalkyl, -(C1-C10)alkylene-COOH, -(C1-C10)hydroxyalkyl, -NH2, -COOH, -C(0)-(C1- 

C10)alkyl, -(C1-C10)alkylene-C(0)-, -(C1-C10)alkylene-C(0)-X, -NH--(C1-C10)alkyl, or - 

(C1-C10)alkylene-NRdRe-, and -NRdRe. 

23. The method of claim 22 in which the one or more tissues are selected from prostate tissue 

or prostate cancer tissue. 
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24. The method of claim 22, wherein the radionuclide is selected from the group consisting 

ofl 1 I In, 90Y,68 Ga, 64Cu 153Gd, I55Gd, 157Gd, 59Fe, 225Ac, 212Bi, 213Bi, 55Co, 67Cu, 

165Dy, 166Ho, 192Ir, 223Ra, 186Re, 188Re, 105Rh, 212Pb, 213Pb, I49Tb, 227Th, 153Sm, 

89Sr, 117mSn, 169Yb, 90Y, 86Y, 89Zr and 177Lu. 

25. A prostate-specific membrane antigen (PSMA) binding complex for use in therapy. 

26. The binding complex as claimed in claim 25 wherein the complex is that claimed in claim 

17, 18 or 19. 

27. Use of a therapeutically effective amount of a prostate-specific membrane antigen 

(PSMA) binding complex, comprising a triazinylene linker in the manufacture of a 

medicament for the treatment of a subject diagnosed with cancer, wherein the complex is 

retained in a PSMA-expressing tumor tissue for a longer interval of time than non-PSMA 

expressing tissue. 

28. Use as claimed in claim 27, wherein the binding complex is that claimed in claim 17, 18 

or 19. 

29. The complex or use as claimed in any one of claims 25-28, wherein the complex is 

retained in PSMA-expressing tumor tissue for a longer interval of time than non-PSMA 

expressing tissue selected from kidney, liver, spleen, heart, blood, lungs, muscle, bone, large 

intestine, small intestine, brain, or fat. 

30. The complex or use as claimed in any one of claims 25-28, wherein the complex is 

retained in PSMA-expressing tumor tissue for a longer interval of time than kidney. 

31. The complex or use as claimed in any one of claims 25-28, wherein the cancer is selected 

from prostate cancer, breast cancer, colorectal cancer, brain cancer, lung cancer, liver cancer, 

endometrial cancer, bone cancer, ovarian cancer, testicular cancer, skin cancer, pancreatic 

cancer, uterine cancer, cervical cancer, bladder cancer, esophageal cancer, gastric cancer, 
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head and neck cancers, 

32. The complex or use 

or 

as 

kidney cancer. 

claimed in Claim 31, wherein the cancer is prostate cancer. 
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