
CLAIMS: 

1. A compound according to formula I 

HN—X 

O 0 / I 

wherein: / 

A is (CHR^m or C(O); / 

W is-C(0)-(CH2)p-; -C(0)[-CH2-CH2-0L<-[CH2-CH2-0]n-(CH2)2-, -C(O)-

[CH(R3)Jq-, <CH2)m-0-(CH2)i;/-(CH2)m-S-(CH2)!1-, -(CH2)m-S(0)-(CH2)n-, -

(CH2)m-S(0)2-(CH2)n-, or -(W^NR.-CCH^n-, 

|-N/ N-J 
Y is-NH-, -NR2-, or 1 W A; 

X is -(Cj-Cio)alkylene-(C3ydio)arylene, -(C3-Cio)arylene, ~(C3-Cio)arylene-(Ci-

Cio)alkylene-» ph^nylene, -(C[-Cio)alkylene-(C3-Cio)cycloalkylene} -(C3-

Cjo)cycloalky)enes or -(C3-Cio)cycloaIkylene-(Ci-Cio)alkyIene-; 
Rl and R2 are eaclUndependently H, -(Ci-Cio)alkyl, -C(0)-(Ci~Cio)alkyl) benzyl, -

(C3-C iol^ycloalkyl, or -(C3-Cio)aryl; 

Ra and Rb ar^each independently H, -OH, -(CrCioJalkyI, -[CH2-CH2-0]n-(CH2)2-T, -

CrO)-(Cl-Cio)alkyl)-(Cl-Cio)alkylene-C(0)^-(CrCiQ)alkylene-C(0)-Z, 

/benzyl, -(C3-C,o)cycloalkyl, -(C3-Cio)aryl-(CrCio)alkylene, -(C3-C1o)aryl) 

/ halo-(Ci-Cio)alkyl, hydroxy-(Ci-C|0)alkylf -NH--(CI-Ci0)alkyl, or -(Cr 

/ Cio)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 O; 
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O^ORC 

R,0 -N- -N- roRc R=°y"rt^OR° 
Z is-OH, -0(Ci-Cio)alkyl, o H H o , or O/O 

HN—I 0^0RC 0xA 

IX. 
Rc is -OH, -0(C]-Cio)alkyI, -Obenzyl, -0(C3-Cio)cycloalkyl, -0(C3-0<o)aryl, -0-(Cj-

Cio)alkylene-(C3-Cio)aryl) or -0-(Ci-Cio)alkylene--(C3-Cifl()£ycloalkyl, 

R3 is H, halogen, -OH, -NH,, -(CH2)p-COOH, or ~(CH2)P- NHj 

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

Rd and Re are each independently H, bond, -OH, -(Ci-Cig$lkyl, or -(C3-

Cio)heteroaryl-(CrCio)alkyIene; 

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

H02C 

CO2H 0/ f OH HO 
Hey --NV^N^N- ^OH 

D is 

I r~\ J 
N N 

C02H 

C02H CQ^H C02H 

OH 

O 

rNv^ 
CO2H 

/~A J / / \ N N; % w CO2H 

L rNu^ 
)2H CO2H CO2H 
*5 4 > 

COzH 
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OH 

O* 

2. 

OH OH 
HO 

O 
0 

• NH 

HO* 

-OH 

O 

H3c-Cfc"-N=c^~^ 

OCH3 73 

H3[5-Me0sal)3TAME] 

)H 

. 01 

point of 
attachment 
to linker 

wherein any alkyl, alkylene, aryl, arylen^f heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, lieterocycloaflgfL, or heterocycloalkylene is optionally 

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

consisting of -(Ci-Cio)ajKyl, -(Ci-Cio)haloalkyl, -(CpCio) aminoalkyl, -(Cj-

Cio)alkylene-COOIL^Ci-C1o)hydroxyalkyl) -OH, halogen, -NH2, -COOH, -

C(0)-(C,-Cio)alk/-(C[-C]o)alkylene-C(0)-,-(CrC1o)alkylene-C(0)-Xs-

NH-(C|-C,o)aJSyl, and -(Ci-C10)alkylene-NR<1Re-, and -NRdR°. 

The compound oJClaim 1, wherein X is phenylene, r is 1 and D is 

-2H 

/-

CO2H 

V 
V-h 

;O2H CO2H 

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

Formula II 
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/Ns, /Y . 
A W h 

N 

C02H 

o 0 /II 
wherein: 

A is (CHR1)™ or C(O); 

W is selected from, the group consisting of-C(0)-(C£yfp-; -C(0)[-CH2-CH2-0]n-, -

[CH2-CH2-0]„-(CH2)2-, -C(O)-[CH(R3)t]q-, y6H2)m-0-(CH2)n-, -(CH2)m-S-

(CH2V, -(CH2)m-S(0)-[CH2)ir, -(CH^m-j 

(CH2)«-, 

[0)2-(CH2V,and -(CH2)in-NRa-

•HA 

or 
.... N-

Y is selected from -NH-, -NR2-, 

R1 and R2 are each independently selected from H, -(Ci-Cio)alkyl, -C(0)-(C\-
Ci0)alkyl, benzyl, -^-Ci0)cycloalkyl, or -(C3-C\o)aryl; 

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

Cjo)alkyl, -[C^CH;rO]n-(CH2)2-T, -C(O)-(CrCI0)alkyI9 -(Cl-CI0)alkylene-
c(0)-,-(C^io)alkylene-C(0)-Z, benzyl, -(C3-Cio)cycloalkyl, -(C3-Cio)aryl-

(Ci-Cioy&:ylene, -(CrCio)aryl, halo-(Ci-C3o)alkyl, hydroxy-(Ci-Ci0)alkyl, -

NH--^Ci-Cio)alkyl, and -(Ci-Ct0)aIkylene-NRciRe-, or Ra and Rb together with 

th^iitrogen to which they are bonded form a (C3-C6)-heteroaryl or (C3-C6)-

leterocycloalkyl that can further comprise one or more heteroatoms selected 

from N, S, or O; 
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HN—i 
0^0RC 

RcOs 

Z is selected from-OH,-0(C]-Cio)alkyl, o " " o .or 

Oc^ORc Oc^jK 

N N 
H H 

Rc is selected from -OH, -0(C|-Cio)alkyl, -Obenzyl, -Op^-Ci0)cycloalkyl, -0(C3-

Cio)aryl, -0-(Ci-Cio)alkylene—(C3-C\o)aryl, (^0-(C3-Cio)alkylene—(C3-

Cio)cycloalkyl, 

R3 is selected from H, halogen, -OH, -NH2, -(Gfi2)P-C00H, or -(CH2V NHo; 

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

Rd and Re are each independently selected^rom H, bond, -OH, -(Ci-Cto)alkyl, or -(C3 

C1 o)lieteroaryl-(C 1 -C1 o)alkyleiy; 

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, ary)f arylene, heteroaryl, heteroarylene, cycloalkyl, 

cycloalkylene, heteroaycloalkyl, or heterocycloalkylene is optionally 

substituted with lye, or 3 substituent groups selected from the group 

consisting of -(£^-Cio)alkyl, -(Cj-Cio)haloalkyl, -(C[-CJO) aminoalkyl, -(C)-

Cio)allcylen^COOH, -(Ct-Cio)hydroxyalkyl, -NH2, -COOH, -C(0)-(Ci-

Cio)alkyl^CrCio)aIkylene-C(0)-s -(Ci-Ci0)alkylene-C(O)-X, -NH~(Ci-
C10)al^l, and-(C1-Cio)alkylene-NRdRe-, and-NR°Re. 

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

Th^ompound of Claim 4, wherein W is -C(0)-(CH2)7- or -C(0)-(CH2)IQ-

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

»dn e 

The compound of Claim 3, wherein Y is -NH- or 

i /—\ 
-N N-
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8. The compound of Claim 1, wherein Y is 
-N. N-

9. The compound of Claim 3, wherein Ra and Rb are each independently hydjtfgen or 
methyl and Rc is -OH. 

10. The compound of Claim 3, wherein Raand Rb together with the nij^>gen to which 

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

11. The compound of Claim 10, wherein the (Cs-CeHieteroc^oalkyl is selected from 

piperidine, piperazine, morpholine. thiomorpholine, isojmazolidine, isoxazolidine, 

pyrrolidine, immidazolidine, tliiazolidine or oxazolidme. 

12. The compound of Claim 11, wherein the (C3-C^heterocycloalkyl is piperidine or 4-
(piperidin-4-yl)butanoic acid. 

13. The compound of Claim 10, whereinll3 is -H and Rb is HOOC NR^R®. 

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

C io)heteroaryl-(C 1 -C io)alkyl^fe. 

HOOC 

15. The compound of^laim 10, wherein Rd and Rc are each independently T-

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

s H H o 

H H 
°^y-OH 

Y'Y'A^-VfTliCY 
o ^ "CX 

OH 

HO OH 
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HN' 
O^H S 

®AOH 
0 H H o 

H 
?92H 

NfN ^L-^N N~C02H 
HN. I J 

HO^-U^CC^H 

V 
^CO2H 

O^OH 

Si 0 
H0Y^NAN 

6 H H o 

*0 
N. 

CO2H Cr~\^ 
N C02H 

HOJC- /NX^C02H 

_/0H 0*< /=\ 
N.V-S.N 

r2c 
S*Ns 

HO 

O^^OH 

vA' °H 
0 H H 0 

VfA 
NYN NC^CO2H 

HO2C^N. J 
CO2H 

0 

HN 
0<^0H 

H0Y^NAN' 8 H H 

-NYNYN CO2H 
-N CO2H 

HW^Vcuii 

WV> r 
M. ^..M (J I V NYN 
r'S ^ 3 
^ J H02C^/N ,N\_-C02H 

N —' 

VNH2 
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CWOH 

6 H H 0 ( ) HO^^N^ /H 

k CO2H 

0>^,0H 

HO/A' OH 
O H H 0 

^NxifNY^ 
.N. 

CO2H 

N Ns^ OO2H 

H02C ^ ^\^C02H 

COzH 

or a pharmaceutical^ acceptable salt, solvate,yor ester thereof. 

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

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

,N N. C02H 

^R, /Y—U 
AW Y, // N HOaC^^N NS..C02H 

wherein: 

A is (CH3C)m orC(O); 

"W is ^ected from the group consisting of -C(0)-(CH2)p-; -C(0)[-CH2-CH2-0]n-, 

[CHrCH2-0]n-(CH2)2-, -C(0)-[CH(R3)t3q-, -(CHaWO-CCHOn-, -(CH2)m-S-

(CH2)n-, -(CH2)m-SCOHCH2)„-, -(CH2)m-S(0)2-(CH2)n-,and -(CH2)m-NRa-

(CH2)n-, 
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-N N- "N *N' 

Y is selected from-NH-, -NRZ-, ^ N / t, -J™, or ' 

R1 and R2 are each independently selected from H, -(Ci-Cio)alkyl, 

Ci0)alkyl, benzyl, -(C3-C10)cycloalkyl, or -(C3-Cl0)aryl; 

Ra and Rb are each independently selected from, the group consiifing of H, -OH, -(C\-

CJ0)alkyl5 -[CH2-CH2-0]n-(CH2)2-T, -C(O)-(Ci-C10)^kyl, ~(C,-C]0)alkyiene-

C(O)-, -(Ci-Cio)alkylene-C(0)-Z, benzyl, -(C3-Cyjcycloalkyl, -(C3-Cio)aryl-

(Ci-Cio)alkylene, -(C3-Cio)aiyl, halo-(C]-Cio)a)^yl, hydroxy-(Ci~C10)alkyl, 

-NH--(Ci-Cio)alkyl) and -(Ci-Cio)alkylene-WRdRe~, or Ra and Rb together with 

the nitrogen to which they are bonded foum a (C3-C6)-heteroaryl or (C3-C6)-

heterocycloalkyl that can further comprise one or more heteroatoms selected 

from N, S, or O; 

H 
O^ORc 

RrOs V^N-
Z is selected from-OH,-0(G^Cio)alkyl, o H H 0 , or 

O^ORc 

RcO 

O 

Rc is selecte<Lrffom -OH, -0(CrCio)alkyl, -Obenzyl, -0(C3-Cio)cycloalkyl, -0(C3-

Cjo^aryl, -0-(Ci-Cio)alkylene--(C3-Cio)aryl, or -0-(Ci-Cio)alkylene--(C3-

-io)cycloalkyl) 

R3 ^reelected from H, halogen, -OH, -NH2, -(CH2)p-COOH, or-(CH2)p- NH2; 

y/s selected from ~H, -OH, -COOH, or -NRdRc; 
|d and R° are each independently selected from H, bond, -OH, -(Ci-Cio)alkyl, or -(C3-

C io)heteroaryl-(Ci-C1 o)alkylene; 

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

consisting of ~(C1-Cio)alkyl, -(Ci-Ci0)haloalkyl, -(Ci-Cio) aminoajKyl, -(Ci-

Cio)alkylene-COOH, -(C]-C|0)hydroxyalkyl, -NH2, -COOH, -^fo)-(Cr 

Cio)alkyl, ~(CrCio)alkylene-C(0)-, -(CrC10)alkylene-C(Q/X, -NH-(Ci-

C10)alkyl, and -(Ci-Cio)alkylene-NRdRe-, and-NRdRc; 

the radionuclide is selected from the group consisting of11 'lnr°Y,68 Ga, 64Cu 153Gd, 
155Gd, 157Gd, 59Fe,225Ac, 212Bi, 213Bi, 55Co, 67Cu, %>y, 166Ho, 192Ir, 223Ra, 

C8'Sr,"7mSns169Yb,90Y, 
86Y, 89Zr and l77Lu. 

19. The metal complex of Claim 18, which is: 

0<s OH 

HOY^N-V -OH 
o H H o 

o 
HN' 

O^/OH 

HO 

O 
-0H 

H W 

H H 

YYN1 
N^N 

M N: 
HO > 1 
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O^OH 

0 -°H 

0 H H 0 

Lu 
N \ l ^-CO2H 

YV/N cCf^ M - M Xfi \ ' \ 
. N CO2H 

Lu 

HO2C^-N NN^C02H 

HO2C^N^JMN_C02H 

0 

0 

OH 
O 

HN" 
O^OH 

HVNWH 
O H H o 

"O H ?°A 
NfN N~C02H 
HN. I Lu J 

lQ H°2C^NWNWC02H 

s 
o 
\ o' *0" No' *CO2H 
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O^OH 

HOY^N^ 'OH 

o H H o 

VTN' n c CO9H 

0 

NH 

HO2C ^ y 'N 

HO2C-

.OH 

*N 

Lu 

'N\ /NX^C02H 

r 
HO 

VNs 0 1 /> 

O^OH 

0 
HO^^-\ JL ^-OH 

N N 

YVy% (°2H 

CO* HO^V7^CO2H 

N Nv CO2H 
Lu 

O^OH 

O 

H0Y^NAN^ -OH 

o H H o 

NYN NC"0°2H 
HN- Lu 

HO2C^N^NN_C02H 

0 

HN: 
O^OH 

HO 1. 
0 

-OH 

0 

CO2H 
\ / \ 

N N. CO2H 
U, J 

HO2C^N^N^C02H 

'NH; 
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0*v^0H 

HV"N^N-^ 'OH 
o H H o 

li I T ^ 
N^N 

0 HO2C- \ P^-CQ2H 

CO2H 

CL\^OH 

noY^N^N-^-0" 
5 H H 0 

M CO2H 

^ ̂  u 
N Nv C02H 

Lu 

H°2C^NU7N^-CO2H 

*CO2H 

or a pharmaceutically acceptable salt or solvajfc thereof. 

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

pharmaceutically acceptable s/ft, solvate, or ester thereof; and a pharmaceutically 

acceptable carrier. 

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

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

acceptable carrier 

22. A method o^btaining a radiographic image of one or more tissues that express 

prostate^pecific 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, 
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CO2H 
U / \ CO2H 

N N. 2 

A /Nv ( \—/ CO2H 
C02H n L 

or a pharmaceutically acceptable salt or solvate thereof; and 

recording a radiographic image of the one or more tissues; 

HIH O^ORC Oi 
O^ORc 

V^N^N II H w wherein G is o 
R.O- RcO N OR, 

0 

-ORc 

o , or O 

L is-NH-(Ci-Cio)alkylene-, -NH-(Ci-Cio)alkylg/e-C(0)-, 

-C(0)-(Ci-Cio)alkylene-5 -C(OHCi-flSo)alkylene-CCO)- or 

-C(0)-(C-j-Cio)alkylen N—5 

Ra and R are each independently HVOH, -(C|-C]0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, -

C(0)-(CrCio)alkyl5-(Ci-^fo)alkylene-C(0)-)-(CrCio)alkylene-CCO)-Z; 

benzyl, -(C3-Ci0)cycloa*kyl, -(C3-Cio)aryl-(C|-Cio)alkylene, -(C3-Cl0)aryi, 

halo-(Ci-C!0)alkyI) l^droxy-(Ci-Cio)alkyl, -NH-(Ci-Cio)aIkyl, or -(Cr 

Cio)alkylene-NlyRe-, or Ra and Rb together with the nitrogen to which they 

are bonded foam a (C3-C6)-heteroaryl or (C3-C6)-heterocycloalkyl that can 

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

0^0RC O^A 
0^0RC 

- 9 £ Ro°Y>N 
Zis-0(H,-0(C,-C,o)alkyl) oHHo ,or 0HH 

RVind Re are each independently H, bond, -OH, -(Ci-Cio)alkyl, or -(C3-

Cio)heteroaryl-(C]-Cio)alkylene; 

n is 0, 1,2, 3,4, 5, 6, 7, 8 9, or 10; and 

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

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally 
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substituted with 1, 2, or 3 substituent groups selected from -(CrCto)alkyl^ 

(Ci-Cio)haloalkyl, -(Ci-Ci0) aminoalkyl, -(Ci-C]o)alkylene-COOH, -(< 

C10)hydroxyalkyl, -NH2, -COOH, -C(O)-(Ci-Cl0)alkyl, -(Ct-Cio)all^lene-

C(O)-, -(C1-Ci0)alkylene-C(O)-X; -NH-(C,-Ci0)alkyl, or -(CrQQalkylene-

NRV-, and-NRV. 

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

tissue or prostate cancer tissue. 

24. The method of claim 22, wherein the radionuclide is sele^fed from the group 

consisting of11 'in, 90Y,6S Ga, 64Cu 153Gd, l55Gd, l57Gd/Te,225Ac, 212Bi, 213Bi, 55Co, 
67Cu, 165Dy, 166HO, 192Ir, 223Ra, ls6Re, 188Re, 105Rh,>'C>b, 213Pb, l49Tb,227Th, l53Sm, 
89Sr, 117mSn, 169Yb, %Y, S6Y, 89Zr and "7Lu. 

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

26. The binding complex as claimed in clqjfa 25 wherein the complex is that claimed in 
claim 17, 18 or 19. 

27. Use of a therapeutically effect]^ amount of a prostate-specific membrane antigen 

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

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

complex is retained inra PSMA-expressing tumor tissue for a longer interval of time 

than non-PSMA expressing tissue. 

28. Use as claim^r 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 

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

JMA expressing tissue selected from kidney, liver, spleen, heart, blood, lungs, 

muscle, bone, large intestine, small intestine, brain, or fat. 

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. 
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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, head and neck cancers, or kidney cancer. 

32. The complex or use as claimed in Claim 31, wherein the cancer is prostate cancer. 
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CLAIMS: 

1. A compound according to formula I 

HN—X 

D 

N—Rb 

A is (CHR1)™ or C(O); 

W is-C(0)-(CH2)p~; -C(0)[-CH2-CH2-0]ir, -[CH2-CH2-Ojn-(CH2)2-, -C(O)-

[CH(R3)t]q-, -(CH2)m-0-(CH2)n-, -(CH2)m-S-(CH2)n-, -(CH2)m-S(0)-(CH2)n-a 

(CH2)m-S(0)2-(CH2)n-, or -(CH2)m-NRa-(CH2)„-, 

|~N ISM 
Y is-NH-, -NR2-, or 

X is -(Cj-Cio)alkylene-(C3-Cio)arylene, -(C3-Cio)arylene, -(C3-Cio)arylene-(Cj-

Cio)alkylene-, phenylene, -(Ci-Cio)alkylene-(C3-Cio)cycloalkylene, -(C3-

Cjo)cycloalkylene, or -(C3-Cio)cycloalkylene-(Ci-Cio)alkylene-; 

R1 and R2 are each independently H, -(Ci-Cio)alkyl, -C(0)-(CrCio)alkyl, benzyl, -

(C3-Cio)cycloalkyl, or -(C3-Ci0)aryl; 

Ra and Rb are each independently H, -OH, -(CrCi0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, 

C(O)-(C,-C,0)alkyl, -(Ci-Cio)alkylene-C(O)-, -(CrCio)alkylene-C(0)-Zs 

benzyl, -(C3-Ci0)cycloalkyl, -(C3-Ci0)aryl-(Ci-Ci0)alkylene, -(C3-Ci0)aryl, 

halo-(Ci-Ci0)alkyl, hydroxy-(Ci-Cio)alkyl, -NH-(Ci-Ci0)alkyl, or -(Ct-

Cio)alkylene-NRdRc-, 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 O; 
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Rco 

Z is-OH, -0(C]-Cio)alkyl, o 

CWOR 

Rc is -OH, -0(Ci-Cio)alkyl, -Obenzyl, -O(C3-Ci0)cycloalkyl, -O(C3-Ci0)aryl, -0-(C,-

C i0)alkylene-(C3-Ci 0)aryl, or -0-(C i -C i o)alkylene--(C3-C i0)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, -(Ci-Cio)alkyl, or -(C3-

Cio)heteroaryl-(Ci-Cio)alkylene; 

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

H02C 

CO2H 

OH 

D is O 

CO2H CO2H CO2H CO2H CO2H 
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point of 
attachment 
to linker 

OCH3 73 

H3 [5-MeOsal)3 TAME] nr 
'U1 ? 

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-Cio)alkyl, -(Ci-C]0)haloalkyl, -(Cj-Cto) aminoalkyl, -(Ct-

C|0)alkylene-COOH, -(Cj-Cio)hydroxyalkyl, -OH, halogen, -NH2, -COOH, -

C(0)-(Ci-Cjo)alkyl, -(Ci-Cio)alkylene-C(O)-, ~(CrCI0)alkylene-C(O)-X, -

NH-(Ci-C10)alkyl, and -(CrC,0)alkylene-NRdRe-, and-NRdRe. , dj~»e 

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

/-

CO2H CO2H 

N N. 

ruN^ 
CO2H CO2H 

94 



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

Formula II 

R 

II O 0 

wherein: 

A is (CHR')m or C(O); 

W is selected from the group consisting of-C(0)-(CH2)ps -C(0)[-CH2-CH2-0]„-, -

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

(CH2)„-, -(CH2)m-S(0)-(CH2)n-, -(CH2)m-S(0)2-(CH2V,and -(CH2)m-NRa-

(CH2)„-, 

I 0 R and R are each independently selected from H, -(Ci-Cio)alkyl, -C(0)-(Ci-

Cio)alkyl, benzyl, -(C3-Cio)cycloalkyl, or -(C3-Cjo)aryl; 

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

Cl0)alkyl, -[CH2-CH2-Oj,r(CH2)2-T, -C(O)-(C1-C10)alkyl, -(C,-Cio)alkylene-

C(O)-, ~(CrCio)alkylene-C(0)-Z, benzyl, -(C3-Cio)cycloalkyl, ~(C3-Ci0)aryl-

(Ci-Cio)alkylene, -(C3-Ci0)aryl, halo-(Ci-Cjo)alkyl, hydroxy-(CrCi0)alkyl, -

NH~(C\-Cio)alkyl, and -(Ci-C\o)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 

fromN, S, orO; 

Y is selected from -NH-, -NR2-, 
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Rc0 

Z is selected from -OH, -0(C|-Cio)alkyl, o 

o 

o , or 

RcO 

O 

O O 

c 

Rc is selected from -OH, -0(Ci-Cio)alkyl, -Obenzyl, -0(C3-Cio)cycloalkyl, -0(C3-

Cio)aryl, -0-(Ci-C]o)aIkylene--(C3-Cio)aryl, or -0-(Ci-C|o)alkylene--(C3-

Cio)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, -(Ci-Cjo)alkyl, or -(C3-

C1 o)heteroaryl-(C \ -C io)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 -(Ci-C]o)alkyl, -(Cj-Cio)haloalkyl, -(C1-C10) aminoalkyl, -(Ci-

C10)alkylene-COOH, -(C,-Cio)hydroxyalkyl, -NH2, -COOH, -C(0)-(Cr 

Cio)alkyl, -(Ci-Ci0)alkylene-C(O)-, -(CrCi0)alkylene-C(O)-X, -NH~(Ci-

Cio)alkyl, and -(CrCi0)alkylene-NRdRe-, and-NRdRe. 

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

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

^M-l 
6. The compound of Claim 3, wherein Y is -NH- or ^ N / K 

-N N-| 
7. The compound of Claim 6, wherein Y is * : 
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8. The compound of Claim 3, wherein Ra and Rb are each independently hydrogen or 

methyl and Rc is -OH. 

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

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

10. The compound of Claim 9, wherein the (C3-C6)-heterocycloalkyl is selected from 

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

pyrrolidine, immidazolidine, thiazolidine or oxazolidine. 

11. The compound of Claim 10, wherein the (C3-C6)-heterocycloalkyl is piperidine or 4-

(piperidin-4-yl)butanoic acid. 

12. The compound of Claim 9, wherein Ra is -H and Rb is HOOC^^^^NF^R6. 

13. The compound according to claim 9, wherein Rd and Re are each independently -(C3-

C io)heteroaryl-(C 1 -C io)alkylene. 

HOOC 

14. The compound of Claim 9, wherein Rd and Re are each independently 

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

97 



98 



99 



0 
HN' 

Oj^-OH 

H0TrN°N-Sf0H 

0 H H O 

^--N^N H CO2H 
NfN ^wN NrCOaH 
HN. I J 

L H02C^N_N^.C02H 

o I. o' o VO^0S-^CO2H 

0^,0H 

0 
H0Y^NAN' 'OH 

5 H H o 

co2H 
T T Yl I r~\ 
N.^N H J ^C02H 

H02C^-N N^CQ2H 

O^OH 

0 
H0Y^AI^ ̂ OH 

o H H O 

NYY 
N 

H02C^N. V J 

CO# OaH 

O^OH 

o 
HVNANA'OH 

& H H 0 

co2H 

N C02H 

HO2C^"NWN^C02H 

O^.OH 

S. 0 
H0^NAN 

S H H 0 

CO2H 

N C02H 

C 3 H02C^-N^ N^COZH 
N 

NH, 
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CO2H 

NYN N^CO2H 
k J 

l^ J HO2C^N^N^C02H 

k CO2H 

CO2H 

N CO2H 

HO2C^N_J^C02H 

CO2H 

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

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

17. The metal complex of Claim 16, wherein the compound is 

wherein: 

A is (CHRVor C(O); 

W is selected from the group consisting of-C(0)-(CH2)ps -C(0)[-CH2-CH2-0]U-, 

[CH2-CH2-0]n-(CH2)2-, -C(0)-[CH(R3)[]q-, -(CH2)ra-0-(CH2)„-, -(CH2)m-S-

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

(CH2)n", 
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N G 
N 

Y is selected from -NH-, -NR.2-, 

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

Cio)alkyl, benzyl, -(C3-Cio)cycloalkyl, or -(C3-Cio)aryl; 

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

C!0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, -CCOMCi-Ci„)alkyl, -(CrC10)alkylene-

C(O)-, -(Ci-Cio)alkylene-C(0)-Z, benzyl, -(C3-Ci0)cycloalkyl, -(C3-Cio)aryl-

(Ci-Cio)alkylene, -(C3-C]0)aryl, halo-(Ci-Ci0)alkyl, hydroxy-(Ci-Ci0)alkyl, 

-NH~(Ci-Cio)alkyl, and -(Ci-Cio)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 O; 

Rc is selected from -OH, -0(CrCio)alkyl, -Obenzyl, -0(C3-Cio)cycloalkyl, -0(C3-

Cio)aryl, -0-(Ci-Cio)alkylene--(C3-Cio)aryl, or -0-(Ci-Cio)alkylene--(C3-

Ci0)cycloalkyl, 

R3 is selected from H, halogen, -OH, -NH2, -(CH2VCOOH, or -(CH2)P- NH2; 

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

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

C10)heteroaryl-(C f -C1 o)alkylene; 

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

Z is selected from -OH, -0(CpCio)alkyl, o H H o , or 
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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-Cjo)alkyl, -(Ci-Cio)haloalkyl, -(CI-CJO) aminoalkyl, -(Ci-

C!0)alkylene-COOH, -(Ci-C10)hydroxyalkyl, -NH2, -COOH, -C(0)-(Cr 

Cio)alkyl, -(Ci-Ci0)alkylene-C(O)-, -(Ci-Ci0)alkylene-C(O)-X, -NH--(Ci-

Ci0)alkyl, and -(CrCio)alkylene-NRdRe-, and-NRdRe; and 

the radionuclide is selected from the group consisting of1 "in, 90Y,68 Ga, 64Cu 153Gd, 
155Gd, 157Gd, 59Fe, 225Ac, 212Bi, 213Bi, 55Co, 67Cu, 165Dy, !66Ho, 192Ir, 223Ra, 
!86i Re, 188Re, lwRh, zliPb, zliPb, 1<wTb, ^z'Th, lMSm, bVSr, mmSn, 1OTYb, WY, 
86Y, 89Zr and 177Lu. 

105i 212! 213n 149 221r 153{ H7m ( 169-. 90, 

18. The metal complex of Claim 16 which is: 

H H NYNYNI 
Nv^-N 

M N: 
HO ^ / 

H H 
NY\N 

Nk^N 

M 

o 

°%^OH 
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O^OH 

0 

H0^NAN^ -OH 

S H H o HO2C^N^N^C02H 

Ocj 'OH 

0 
HOv^A JL.X^^OH 

T N N HUM H02C^-N^ /fN\^C02H 

0 

0 

OH 

O 
HN' 

O-vOH 

O no^N-V™ 
O H H O 

N"^ H 
POJH 

NfN U.N N-C02H 
HN. I Lu J 

lQ HO2C-^IS(_N^.C02H 

S 
o I 

0^u^~0' NO^U^CO2H 

Ox ^OH 

HO/N^N^ • -0H 
11 H H 0 

CO2H 

N [sj C02H 

Lu 
HO2C^NUJN^C02H 

OH 

NH 

0={ f=\ 

HO 2C' 
J 

HO 

T>N. 
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CO* 

Cb^OH 

0 

HV-NAN- -OH 
S H H 0 HO2C^N^JM^,C02H 

O^OH 

HO^N^N^OH 

& H H 0 

CO2H 

N Nv C02H 

Lu 

HO2C-^N^NN__C02H 

"NHc 

O2H 

N jsjv C02H 
Lu 

C ) HO2C^N_JMV,CO 

k CO2H 
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O^OH 

o 
H0YANAN -0H 

S H H 0 

CO2H 

N N. C02H 
Lu 

HO2C-^N^N^C02H 

CO2H 

°%/0H 

o 

HO, 
N N 
II H 

H H 
.N. ^NL .N. 

HN (CH2)7 

N\^N 

,N. 

.01-1 

C(0)0H C(0)0H 

,N ,NN 

(3a 

N 

C(0)0H 

-C(0)0H 

C(0)0I-I C(0)0H 

0^.°H 

HO. 
N N 
H H 

HN (CH2)7 

H H 
•N. .N, 

N^N 

,0H 

,Ns N, 

VGa' 

N N 

/ \ / ^ C(0)OH 

C(0)0H 
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O^OH 

HO. 
N N 
H H 

,N. J3. 
HN (CH2)7 

N\^N 

,OH 

C(0)0H C(0)0H 

k/-J 
,N N. 

Vu 

N 

/ \ I ^ C(0)0H 
C(0)0H 

°^/°H 

HO. 

O 

N N 
H H 

HN (CH,)7 

H H 
•N. N. 

N^N 

,0H 

C(0)0H C(0)0H 

kMj 
.N N. 

Ga' 

N' K 
-C(0)0H 

C(0)0H 

°^/°H 

HOs 

O 

N N 
H H 

O 

I-IN (CH2)7 

H H 
.NL .N, 

N^N 

,NV 

,OH 

C(0)0H C(0)0H 

krJ 
.N Ns 

Ga^' 

'N N' 
/\ /V -C(0)0H 

C(0)0H 

XO,l\ 
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HN (CH2)7 

V/0H 

H .N N. 

O 

HO, 

N\^N 

NH 

.OH 

HN (CH2)7 

C(0)0H C(0)0H 

,N. N, 

Ga'' 

N N^ 

/ \ / ^ C(0)0H 

C(0)0H 

V" 

HO* 
*N N 
H H 

.OH 

O 

Xx0H 

O 

HO, 
N N 
H H 

HN (CH2)Q N' 

.OH 

C(0)0H C(0)0H 

-C(0)0I-I 

C(0)0H 

O^^OH 

O 

HO, 
N N 
H H 

O 

HN (CH2)9 N 

.OH 

.Ns 

N^N 

C(0)0H C(0)0H 

\r\) 
.N N. 

\ ^ 
Ga 

/ \ 

N' XN 
•C(0)0H 

C(0)0H 
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HN (CH,),, N 

°W0H 

HO 
N N 
H H 

NL _N. „N. 

N, ^.N 

OH I-IN. 

C(0)0H C{0)0H 

koJ 
-N. Nv 

Ga' 

'N N' 

\ / ^ C{0)0H 

-(CH2CH20)2CH2CH2C(O)OH (l(0)0H 

HN (CH-,),, N 

O^/OH 

C(0)0H C(0)0H 

N. ,N. ^N. 

HO 
N N 
H 1-1 

N-

,N N. 

taa' 

OH HN. 

N N 

I ^ C(0)0H 
s(CH3CH,O)8CH2CH2C(0)OH i,(0j0H 

UN (CH219 N 

°^.°H 

O 

HO 
N N 
H H 

N^ 

,01-1 
N N 

N N 

NH 

OH N (CH,)3 X(0)0H 

C(0)0H C(0)0H 

.N N. 

"N N; 
^ \ / ^ C(0)0I-I 

C(0)0H 

OH 
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HO, 

O 

'N N 
H H 

HN (CH2)9 N 

.N, 

N^N 

,OH H(0)0C, N. 

C0(0)H 

C(0)0H C(0)0H 

,N 

>< 

N 

C(0)0H 

-C(0)0H 

°^°H 

o 

HO, 
N N 
H H 

HN (CI-I2)q N 

.OH 

N, .N 

N^N 

HN, 

C(0)0H C(0)0H 

.N N. 

'Ga 

N N 

\ / ^ C(0)0H 

C(0)0H 

O^^OH 

HO, 
N N 
H H 

HN (CH2)9 N' 

,OH 

C(0)0H C(0)0H 

-C(0)0H 

NH, 
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X/0H 

HO. 

O 

*N N 
H H 

HN (CH2)9 N 

,OH 

H 
.N. -N. 

C(0)0H C(0)0H 

.N N. 

ba' 

*N N 

\ / ̂  C(0)0H 

C(0)0H 

"C(0)0H 

°%^°H 

o 

HO, 
N N 
H H 

HN (CH,)9 N 

,N, 

,01-1 

vC(0)0H 

C(0)0H C(0)0H 

/X 
Ga 

~N N' 

^ \ I ^ C(0)0H 

C(0)0H 

or a pharmaceutically acceptable salt or solvate thereof. 

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

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

carrier. 

20. A pharmaceutical composition comprising the metal complex of Claim 17 or 18, or a 

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

carrier. 

21. A method of obtaining a radiographic image of one or more tissues that express 

prostate-specific membrane antigen (PSMA) comprising: 
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contacting one or more tissues that express PSMA with a metal complex comprising a 

radionuclide and a compound according to Formula III, 
H H ,GV.YTN 

N^N 

or a pharmaceutically acceptable salt or solvate thereof; and 

recording a radiographic image of the one or more tissues; 

0^/0RC c^A 
O^ORc z1 ^ ^ 

R'VN^K\0R[ 
II H H 11 11 i i wherein G is o o , or O O 

L is-NH-(C1-Cio)alkylene-, -NH-(CrCI0)alkylene-C(O)-, 

-C(O)~(Ci-C10)alkylene-, -C(0)-(Ci-Cio)alkylene-C(0)- or 

-C(O)-(CrC10)alkylene—\ N 

Ra and Rb are each independently H, -OH, -(CrCl0)alkyl, -[CH2-CH2-0]n-(CH2)2-T, 

C(0)-(CrC1Q)alkyl, -(Cl-C10)alkylene-C(O)-, -(CrCioJalkylene-CCOJ-Z, 

benzyl, -(C3-Cl0)cycloalkyl, -(C3-Ci0)aryl-(Ci-Cio)alkylene, -(C3-Ci0)aryl, 

halo-(Ci-Ci0)alkyl, hydroxy-(Ci-Ci0)alkyl, -NH--(Ci-Cio)alkyl, or -(Ci-

Cio)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 O; 

HN-J O^.ORc CX 
O^ORc ^ 

Y^N-
Z is-OH, -O(C]-C10)alkyl, o H H 6 , or 

Rd and Re are each independently H, bond, -OH, -(Ci-Cio)alkyl, or -(C3-

Cio)heteroaryl-(Ci-Cio)alkylene; 

n is 0, 1,2, 3, 4, 5, 6, 7, 8 9, or 10; and 

RrO^/\.,>kkl. .OR 
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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 -(Ci-Cio)alkyl, -

(Ci-Cio)haloalkyl, -(Ci-Cio) aminoalkyl, -(Ci-Cio)alkylene-COOH, -(Cp 

Cio)hydroxyalkyl, -NH2, -COOH, -C(O)-(Ci-C10)alkyl, -(CrCio)alkylene-

C(O)-, -(Cj-Cio)alkylene-C(0)-X, -NH-(C,-Ci0)alkyl, or -(Ci-C10)alkylene-

NRdRe-, and -NRdRe. 

22. The method of claim 21 in which the one or more tissues are selected from prostate 

tissue or prostate cancer tissue. 

23. The method of claim 21, wherein the radionuclide is selected from the group 

consisting of"'in, 90Y,68 Ga, 64Cu 153Gd, 155Gd, ,57Gd, 59Fe, 225Ac, 2I2Bi, 213Bi, 55Co, 67Cu, 
165Dy, 166HO, l92Ir, 223Ra, 186Re, lssRe, 105Rh, 2l2Pb, 213Pb, l49Tb, 227Th, 153Sm, 89Sr, 117mSn, 

"»Yb, 90Y, 86Y, S9Zr and l77Lu. 

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

wherein the complex is that claimed in claim 16, 17 or 18. 

25. 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 wherein the binding complex is that claimed in 

claim 16, 17 or 18. 
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