CLAIMS:

1. A compound according to formula I
HN—X
N::,.<
O R IE;II Y—< N
‘ & Sw N /<
N
O
/
Re /“\ R,
N N
H H
0] O I
wherein:
A is (CHR ")y, or C(O);

X is =(C;-Cio)alkylene-(Cs-L1o)arylene, -(C3-Cyo)arylene, ~(Cs-Cyp)arylene—(Ci-
Cip)alkylene-, phgnylene, —(C-Cjg)alkylene-(C;3-C)g)cycloalkylene, -(Cs-
Co)eycloalkyléne, or (Cs-Cjp)eycloalkylene—(C-Cip)alkylene-;

R! and R? are each independently H, -(C;-Cjg)alkyl, —~C(0)~(C1-C)o)alkyl, benzyl, -
(Cs-Cip)eycloalkyl, or -(C3~-Cygaryl;

R? and R® argeach independently H, ~-OH, -(C,-Cip)alkyl, -[CHp-CHa-0],-(CHy),-T, —
C(D)-(C1-Cyo)alkyl, (C-Cro)alkylene-C(0)-, —(C-Cig)alkylene-C(0)-Z,

enzyl, -(C3-Cjp)cycloalkyl, ~(Cs-Cip)aryl-(C,-Cp)alkylene, -(Cs-Cig)aryl,

halo-(Cy-Cg)alkyl, hydroxy-(C,-Cjg)alkyl, -NH--(C;-C,p)alkyl, or -(C;-

Cm)alkylene-NRdR"-, or R* and R® together with the nitrogen to which they

are bonded form a (C;-Cg)-heteroaryl or {C;-Cg)-heterocycloalkyl that can

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

92



HN— Oy OR® o)
Of)R" i
. Rco\n/gxﬁj\H(:om RCO\[]/\ﬁj\ﬁ

Z is-OH, -O(C-Cyo)alkyl, 0 o) 0

R® is -OH, -O(C;-Cyg)alkyl, -Obenzyl, -O(C3-Cg)cycloalkyl, -O(Cs-Ap)aryl, -O-(C;-
Co)alkylene-(Cs-Cypyaryl, or -O-(C;-Cig)alkylene--(Cs-Cgfcycloalkyl,

R? is H, halogen, -OH, -NH,, ~(CH,),-COOH, or —(CHy),- NH.

T is-H, ~OH, -COOH, or ~NR'R%

R® and R® are each independently H, bond, -OH, (C;-C;gfhlkyl, or -(Cs-
Co)heteroaryl-(C-Cq)alkylene;

, or

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



OH

)SVQ NH
cadl 5 g

b O 3
HO H H
N ! N
H, _ N/ \511/\/ X
H3sC—C1C -N=C DH HO
i e} 3 @ \ /
OCHs point of
attachment
Hj [5-MeOsal); TAME] .0 to linker ;

wherein any alkyl, alkylene, aryl, aryleng, heteroaryl, heteroarylene, cycloalkyl,
cycloalkylene, heterocycloalk#l, or heterocycloalkylene is optionally
substituted with 1, 2, or 3 ghbstituent groups selected from the group
consisting of -(C-Cio)glkyl, -(Ci-Cyg)haloalkyl, -(Cy-Cio) aminoalkyl, -(Cy-
Cyp)alkylene-COOHA(C,-Cyo)hydroxyalkyl, -OH, halogen, -NH,, -COOH, —
C(O)-(Cy-Cyg)alkfl, —(Ci-Cyp)alkylene-C(0)-, «(Ci-Cjg)alkylene-C(0)-X, -
NH--(C1-Cio)ayl, and -(C1-Cyo)alkylene-NR°R®-, and -NRR®.

The compound offlaim 1, wherein X is phenylene, ris 1 and D is

COZH v OH

"'Si )
OzH cozH ,

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

Formula IT
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IT!—'Rb
Re J\ Re Ra
N N
H H
o} o] 11
whetein:
A is (CHRY),, or C(0);

W is selected from the group consisting of ~C(O)~(CHAp-; ~C(O){-CHy-CH»-O1,-, -
[CH3-CH2-01,-(CHa)2-, —C(O)-[CH(R)Jg-, ALH)in-O-(CHa)ye, (CHo)-S-
(CH2)urs ~(CH2)w-S{0)~(CH2), -(CH2)m-pAO0)2(CHz)y-and (CHa)m-NR,-
(CHa)w-

Y is selected from —NH-, -NR?-, %

R' and R? are each independenyfy selected from H, ~(Cy-Cgyalkyl, ~C(O)-(C,-
Chg)alkyl, benzyl, ~(3-Cig)eycloalkyl, or -(Cs-Cip)aryl;

R* and R are each indepghdently selected from the group consisting of H, -OH, -(C;-
Cyojalkyl, -[Cja-CHy-O14-(CHa)o-T, —C(0)-(C~Cig)alkyl, —(C)-Cjp)alkylene-
C(0)-, +(CHC,p)alkylene-C(O)-Z, benzyl, -(C3-Cio)cycloalkyl, -(Cs-Cyg)aryl-
(Ci-Crofikylene, -(Cs-Coyaryl, halo-(C-Cjo)alkyl, hydroxy-(C)-Cg)alkyl, -
NH-4C-Cig)alkyl, and -(C1-Cm)alky1ene-NRdRe-, or R? and R® together with
thg/nitrogen to which they are bonded form a (C;-Cq)-heteroaryl or (Cs-Cg)~

eterocycloalkyl that can further comprise one or more heteroatoms selected

from N, S, or O;
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OiOR"
ron Ay
Z is selected from —~OH, -O(C,-Cyg)alkyl, o M " 5 or

R O\H/\Nxﬁ g

R® is selected from -OH, ~O(C,~C,o)alky1, -Obenzyl, -O
Cyp)aryl, -O-(Cy-Cyp)alkylene—(Cs-Cro)aryl,
Cig)cycloalkyl,

R? is selected from H, halogen, -OH, -NH,, —(

T is selected from —H, ~OH, -COOH, or ~-N}{{'R?%

R? and R° are each independently selectegfrom H, bond, -OH, -(C,-Cig)alkyl, or -(Cs-
Cio)heteroaryl-(C-C)g)alkylent;

m, n, p, q, t and x are each indepengently 0, 1,2, 3,4,5,6,7,89, or 10;

3-Co)cycloalkyl, -O(Cs-
-0-(C-Cyp)atkylene-~(Cs-

z)p~COOH, or —(CHz)p- NHg;

wherein any alkyl, alkylene, ary) arylene, heteroaryl, heteroarylene, cycloalkyl,
cycloalkylene, heteroghcloalkyl, or heterocycloalkylene is optionally

substituted with 1.2, or 3 substituent groups selected from the group

The compbund of Claim 3, wherein A is (CHR "), and W is —C(O)~(CHa)p-.
The fompound of Claim 4, wherein W is -C(0)-(CH,)7- or -C(O)-(CH2)10--
he compound of Claim 4, wherein R' is hydrogen and m is 2.

VAR
§~N N*g
The compound of Claim 3, wherein Y is —-NH- or — %
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10.

11.

14.

§~N N—§
The compound of Claim 7, wherein Y is

The compound of Claim 3, wherein R*and R” are each independently hydy6gen or
methyl and R® is -OH.

The compound of Claim 3, wherein R*and R together with the nijfbgen to which

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

The compound of Claim 10, wherein the (C;-Ce)-heterocygfoalkyl is selected from
piperidine, piperazine, morpholine, thiomorpholine, isoffiiazolidine, isoxazolidine,

pyrrolidine, immidazolidine, thiazolidine or oxazoligfne.

The compound of Claim 11, wherein the (C5-Cgfheterocycloalkyl is piperidine or 4-

(piperidin-4-yl)butanoic acid.

?is-Hand R®is HoocJ\/\NRdae.

10, wherein RY and R® are each independently -(C;-

The compound of Claim 10, wherein

The compound according to claj
Cig)heteroaryl-(Cy-Crglalkylefle.
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J\/\,/\/\./‘\/N

HN N

OT\OH SN NN oM
- R NTN N NAC'02H
OHHO HO:C~N_N_co

HO,C N N _co,n

™M\
NTN
N
V4
)
N N
Oj/\OH K/N INerI:lI EOZH
: 0 A NN oo
HOY\NJ\N OH HO,C._N :’
6 H H { HO.G N N
CO,H \_/ \~COH
)
HN f\() ’
N Ng N COM
I LM~
Y N NT COH
HN ]
HOC AN N cogn
NN R COH
o Ly~
\r N N COzH
OH N
; () it s
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or a pharmaceutically acceptable salt, solvate Ar ester thereof.

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

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

wherein:
A is (CHY),, or C(O);

W is sfiected from the group consisting of -C(O)~(CHz)p-; -C{O)[-CH2-CH,-Ol,-, -
[CH2-CH3-OJn~(CHa)a2-, ~C(O)-[CH(R ) g, -(CH2)n-O-(CHy)y-, -(CHa)m-S-
(CH2)a~, (CH2)m-S(O)~(CHa)u-, ~(CH2)m-S(0)2-(CHa)y-,and ~(CHz)m-NRa-
(CHz)n,
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l
[N> CN"}%
FOq LT
Y is selected from —NH-, -NRZ-, —~ ,  wwan OT »vlm :
R! and R? are each independently selected from H, -(Cy-Cyp)alkyl, —CYO)-(C~
Cig)alkyl, benzyl, -(Cs-Cig)cycloalkyl, or -(C3-Cg)aryl;
R? and R® are each independently selected from the group consigting of H, -OH, -(C;-
Ciojalkyl, -[CHa-CH3-OJy-(CHa)a-T, —C(0)-(Cy-Cyo)gfkyl, ~(C-Cio)alkylene-
C(0)-, +(Cy4-Cyp)alkylene-C(0)-Z, benzyl, -(Cs-Cyf)cycloalkyl, -(C3-Cip)aryl-
(Ci-Cyg)alkylene, -(Cs-Cip)aryl, halo-(C;-Cig)ajkyl, hydroxy-(C-Cro)alkyl,
-NH-~(C;-C p)alkyl, and ~(C;-Cjo)alkylene-JRR®-, or R* and R® together with
the nitrogen to which they are bonded foyh a (C3-Ce)-heteroaryl or (Cs-Ce)-
heterocycloalkyl that can further compfise one or more heteroatoms selected
from N, S, or C;

HN—$
Och
0 0o ,or

T/s selected from ~H, ~OH, -COOH, or -NRR;

4 and R® are each independently selected from H, bond, -OH, -(C;-Cyg)alkyl, or -(Cs-
Ciop)heteroaryl-(C;-Cyg)alkylene;

m, n, p, q, t and % are each independently 0, 1,2, 3,4, 5,6, 7, 89, 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 group
consisting of ~(C-Cyp)alkyl, -(C;-Cjg)haloalkyl, -(Ci-Ciq) aminoghyl, -(C,-
Cio)alkylene-COOH, -(C,-Cyg)hydroxyalkyl, -NH,, -COOH, —-#£(0)-(C;-
Cio)alkyl, —(C1-Cig)alkylene-C(O)-, (C;-Cyp)alkylene-C(Qf X, -NH--(C,-
Cio)alkyl, and -(C;-Cio)alkylene-NRUR®-, and -NRR®;

the radionuclide is selected from the group consisting of '''I
155G, 157Gd, e, 25 Ac, 212Bi, 213Bi, 3Co, 9'Cu, !
86Re, 18R e, 1RY, 212ph, 213pp, 49T, 27T, '3

8y 7 and L.

OY’GS Ga, 64Cu 153Gd,
n
y, W’Ho, 192§r, "3Ra,

m’ sgSI’, Il?mSn’ 169Yb, 90Y,

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

Oy~0H
A\ OH
N N
C 15k
)X\/N N
: 7 wo” A
HO A
N” N
NN
0
o OTOH
H H
HN NNy -N [\ OH
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OsOH Ne_N_H COH
Y
i 0 N\fN L1\1/—_\;\1/\002H
~ /U\ 1 OH HN Lu j
0

j\O HOZC\/N\ /N\/C02H
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Of)H
Q

: /?L N\f“ @\/EN N7 COLH
HO - OH HO,C N Ly j
YNy 20N

0 0 coppt HOC~AN_ N com

HN r{)

O -OH N N\\rﬁ COH
i NI ZN 4 I~
S e N NI TCOM
A
i-IO\n/\N N OH HN-_ Lu
o H n ! HO.C~ N NC_co,m
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0]

HN
OfH
P
HO. -~ OH
Ty

0

N/U\/\/\/\/\/\

O\]V\OH

A
HO A 0]
Ty

H
o

thereof.

or a pharmaceutically acceptable salt or solv.

20. A pharmaceutical composition cgfnprising the compound of Claim 3, or a
pharmaceutically acceptable sgft, solvate, or ester thereof; and a pharmaceutically

acceptable carrier.

21. A pharmaceutical compfosition comprising the metal complex of Claim 18, or a
pharmaceutically ag€eptable salt, solvate, or ester thereof; and a pharmaceutically

acceptable carrigf.

22. A method gfobtaining a radiographic image of one or more tissues that express
ecific membrane antigen (PSMA) comprising:
contagfing one or more tissues that express PSMA with a metal complex comprising a

radionuclide and a compound according to Formula I,
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CO,H

ON H N H
WY S K /N _—CO.H
NN N
Y )

N, N N
R& RP (N N—COpH
COzH I
or a pharmaceutically acceptable salt or solvate thereof; and

recording a radiographic image of the one or more tissues;

HN— OR® (oF 4
Och i

wherein G is 0 0
L is-NH-(C;-Cp)alkylene-, —NHw(Cl-Clo)alkyl e-C(O)-,
—C(0O)-(C-Cp)alkylene-, ~C(O)-(Ci-fio)alkylene-C(O)- or

-C(O)-(C1—cm)a|ky|ene—-<31\x— /

R® and R® are each independently H,/OH, -(C;-Cyg)alkyl, -{CH,-CH,-O1,-(CHa)o-T, —
C(O)(C-Cho)alkyl, —(Ci-fro)alkylene-C(O)-, «(C,-Cg)alkylene-C(0)-Z,
benzyl, -(Cs-Cip)cycloglkyl, -(Cs-Co)aryl-(C-C)g)alkylene, -(Cs-Ciglaryl,
halo-(C;-Cyo)alkyl, fdroxy-(C-Cip)alkyl, -NH--(Ci-Cio)alkyl, or -(C;-
Cio)alkylene-NRAR"-, or R* and R” together with the nitrogen to which they
are bonded foyfn a (C3-Cg)-heteroaryl or (C3-Cg)-heterocycloalkyl that can

further corgfrise one or more heteroatoms selected from N, S, or O;

HN— OR® O
ffv J/: i
R¢ O\n/\ OR¢
N

Z is—H, -O(Cl-Cio)alkyl 0 , O O

R%And R® are each independently H, bond, -OH, -(C,-C)o)alkyl, or -(Cs-
Cio)heteroaryl-(C;-Cig)alkylene;

nis0,1,2,3,4,5,6,7,89,0r 10; and

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

cycloalkylene, heterocycloalkyl, or heterocycloalkylene is optionally
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23.

24.

25.

26.

28.

29,

substifuted with 1, 2, or 3 substituent groups selected from -(C;-Cg)alkyl,
(C1-Cro)haloalkyl, -(C1-Cio) aminoalkyl, -(C-Cjg)alkylene-COOH, ~(
Ciphydroxyalkyl, -NH;, -COOH, —-C(0)~(C-Cp)alkyl, ~(C-Cio)allfilene-

C(0)-, —(C1-Cyp)alkylene-C(0)-X, -NH--(C;-Cjg)alkyl, or -(C\-Cp)alkylene-
NR°R®, and -NR°R".

The method of claim 22 in which the one or more tissues are selg€ted from prostate

tissue or prostate cancer tissue.

The method of claim 22, wherein the radionuclide is selegted from the group
consisting of'''In, *°Y,% Ga, *'Cu '*Gd, PG4, ''Gd S Fe, * Ao, *?Bi, *’Bi, **Co,
57Cu, %Dy, 1Ko, I, Ra, *Re, '®Re, [%Rh, /2Pb, 2Pb, “OTb, 2'Th, '%Sm,

8981‘} il'hnsn, \ﬁng’ %Y, 86Y, ngr and ”-fLU.
A prostate-specific membrane antigen (PSWMA) binding complex for use in therapy.

The binding complex as claimed in clg#n 25 wherein the complex is that claimed in
claim 17,18 or 19.

Use of a therapeutically effectjfe amount of a prostate-specific membrane antigen
(PSMA) binding complex,

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

mprising a triazinylene linker in the manufacture of a

complex is retained ifa PSMA-expressing tamor tissue for a longer interval of time

than non-PSMA eyfressing tissue.

Use as claimeg in claim 27, wherein the binding complex is that claimed in claim 17,

plex or use as claimed in any one of claims 25-28, wherein the complex is
retgfned in PSMA-expressing tumor tissue for a longer interval of time than non-
MA 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, lun
cancer, liver cancer, endometrial cancer, bone cancer, ovarian cancer, testiculdr
cancer, skin cancer, pancreatic cancer, uterine cancer, cervical cancer, blad@er cancer,

esophageal cancer, gastric cancer, head and neck cancers, or kidney cander.

The complex or use as claimed in Claim 31, wherein the cancer is grostate cancer.



CLAIMS:

1. A compound according to formula I

O
P P W/
N N
H H
0 O I
wherein:

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

W is—C(QO)—(CHz),-; -C(O)[-CH,-CH;-0],-, -[CH,-CH,-0],~(CHz)5-, ~C(O)-
[CHR?) g, -(CH2)m-O-(CHy)a-, «(CHa)i-S-(CHz)i-, (CH2)in-S(O)-(CHa )y, -
(CH2)m-8(0)2-(CHz)a-, or -(CHa)m-NRa-(CHz)y-,

' , E‘NCN —g

Y is—NH-, -NR*-, or :

X is —(Cy-Cip)alkylene-(C3-Cyg)arylene, -(C3-Cg)arylene, -(C3-Cio)arylene—(C;-
Co)alkylene-, phenylene, —(C,-Cjg)alkylene-(C;-Cyp)cycloalkylene, -(Cs-
Cio)cycloalkylene, or -(C3-Cyg)cycloalkylene—(C,-Cyp)alkylene-;

R' and R? are each independently H, -(C;-Cyo)alkyl, ~C(0)-(C;-Cyp)alkyl, benzyl, -
(Cs-Cig)cycloalkyl, or -(C3-Cyg)aryl;

R* and R® are each independently H, -OH, -(C1-Cyp)alkyl, -[CH,-CH»-O),-(CH3),-T, —
C(0)-(Cy-Cyp)alkyl, —(C,-Cip)alkylene-C(O)-, —(C,-C)g)alkylene-C(0)-Z,
benzyl, -(C5-Cip)cycloalkyl, -(Cs-Cyp)aryl-(Ci-C g)alkylene, -(C;3-Cjg)aryl,
halo-(C,-Cyg)alkyl, hydroxy-(C,-Cjg)alkyl, -NH--(C,-C)g)alkyl, or -(C;-
Co)alkylene-NRUR’-, or R* and R” together with the nitrogen to which they
are bonded form a (C3-Cg)-heteroaryl or (C,-Cg)-heterocycloalkyl that can

further comprise one or more heteroatoms selected from N, S, or O;
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HN—3 OsOR® Ox

oj;or@(c \]V\

= O

Rcojl/;NﬁNéiRc Rco\n/\N)J\NgORC

: H H H H

Z is—OH, -O(C;-C g)alkyl, 0 o} , Or 0 0

R®is -OH, -O(C,-C)p)alkyl, ~-Obenzyl, -O(C3-C g)cycloalkyl, -O(Cs-Cyo)aryl, -O-(C)-
Cipyalkylene-(Cs-Cg)aryl, or -O-(C;-Cjg)alkylene--(Cs-Cg)cycloalkyl,

R? is H, halogen, -OH, -NHj, (CH,),-COOH, or ~(CH,),- NHa;

T is-H, ~OH, -COOH, or -NR‘R",

R and R° are each independently H, bond, -OH, -(C,-Cy¢)alkyl, or -(C;-
Cig)heteroaryl-(C;-C)g)alkylene;

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

H020
LHLOHHO W
\> HO OH
HrOH
Dis COZH , )
COZH COQH COzH
5\ [ ) /\C02H
() T ) @ J
AN N
COzH 002H N COzH COzH COzH
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HO H

Hy /N\/\N/—\ I/~ N
H3C—CTC "N=C OH HO

H AN /

3
OCHs point of
attachment
Hj [5-MeOsal); TAME] ,or 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 -(C;-Cp)alkyl, -(C-Cjg)haloalkyl, -(C,-Cjo) aminoalkyl, -(C-
Co)alkylene-COOH, ~(C;-C)g)hydroxyalkyl, -OH, halogen, -NH,, -COOH, —
C(0)-(C1-Cyp)alkyl, «(C)-Cip)alkylene-C(O)-, —(C1-Cjp)alkylene-C(0)-X, -
NH--(C,-Cyo)alkyl, and -(C;-C)g)alkylene-NRR*-, and ~NR’R".

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

COZH COZI-E

;T J
LN

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

Formula II
CO,H
HN P CO,H
| Ne N N_/
0 R, N N
w7 \\3 < \ g
I
/H\ R CO.H
Re R¢
N N HO,C
H H
1
wherein:
A is (CHR"),, or C(O);

W is selected from the group consisting of ~C(O)-(CHy)p~; -C(O)[-CH;-CH;-0],-, -
[CH2-CH,-Ola~(CHa)z-, ~C(O)-{CHR g, ~(CH2)m-O-(CHz)yr, ~(CHa)m-S-
(CHa)w-, ~(CH2)m-S(0)-(CHa)y-, -(CH2)w-S(0)2-(CHz)w-,and -(CHy)-NR -
(CH2)y-,

|
[N> lf\ N/E%
. O YT

Y is selected from —NH-, -NR"-, ,  wn O o

R! and R? are each independently selected from H, -(C,-Co)alkyl, ~C(O)-(C)-
Cioyalkyl, benzyl, -(C3-Cjo)cycloalkyl, or -(Cs-Cjparyl;

R® and R® are each independently selected from the group consisting of H, -OH, -(C;-
Cio)alkyl, -[CH;-CH,-O],-(CHz),-T, —C(0O)-(C;-C)p)alkyl, «(Cy-Cio)alkylene-
C(0)-, <(C;-Cjo)alkylene-C(Q)-Z, benzyl, -(C;-Cg)cycloalkyl, -(Cs-Cig)aryl-
(Ci-Cyp)alkylene, ~(Cs-Cig)aryl, halo-(C;-Cjg)alkyl, hydroxy-(C,-Cio)alkyl, -
NH--(C-Cyp)alkyl, and —(C1-Cm)alkylene-NRdRe-, or R? and R® together with
the nitrogen to which they are bonded form a (C;-Cg)-heteroaryl or (C3-Cg)-

heterocycloalkyl that can further comprise one or more heteroatoms selected

from N, S, or O;
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Och
RO~ j\ OR,
N7 N
\((\H N

Z is selected from —OH, -O(C;-C)g)alkyl, o) o ,or

Oj/\ORC O
Pl f;
RO~ OR.
N~ N
\n/\H N
O 0 ;

R® is selected from -OH, -O(C,-Cjg)alkyl, -Obenzyl, -O(C;-Co)cycloalkyl, -O(Cs-
Cyo)aryl, -O-(C-Cjp)alkylene--(C3-Cg)aryl, or -O-(C;-Cjg)alkylene--(C3-
Cig)cycloalkyl,

R3 is selected from H, halogen, -OH, -NH,, -(CHy),-COOH, or {CHy),- NHy;

T is selected from —H, —OH, -COOH, or —-NRR,

RY and R° are each independently selected from H, bond, -OH, -(C,-Cyg)alkyl, or -(Cs-
Co)heteroaryl-(C-Cjg)alkylene;

m, 1, 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 ~(C,-Cg)alkyl, -(C;-Cg)haloalkyl, -(C;-C,¢) aminoalkyl, -(C;-
Cjp)alkylene-COOH, -(C,-Cjo)hydroxyalkyl, -NH,, -COOH, -C(O)-(C;-
Cyg)alkyl, (Ci-Cig)alkylene-C(0)-, —(C;-Cyg)alkylene-C(0)-X, -NH--(Cs-
Cio)alkyl, and ~(C;-Cig)alkylene-NRR®-, and -NRR®,

The compound of Claim 3, wherein A is (CHR"),, and W is ~C(O)~(CHy)p-.

The compound of Claim 4, wherein R' is hydrogen and m is 2.

/TN
g—N N—§
The compound of Claim 3, wherein Y is —-NH- or et
/N
§_N N-%
The compound of Claim 6, wherein Y is —
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8. The compound of Claim 3, wherein R* and R® are each independently hydrogen or
methyl and R® is -OH.

9. The compound of Claim 3, wherein R* and R® together with the nitrogen to which

they are bonded form a (C;-Cs)-heterocycloalkyl.

10.  The compound of Claim 9, wherein the (C;-Cg)-heterocycloalkyl is selected from
piperidine, piperazine, morpholine, thiomorpholine, isothiazolidine, isoxazolidine,

pyrrolidine, immidazolidine, thiazolidine or oxazolidine.

11.  The compound of Claim 10, wherein the (C3-Cg)-heterocycloalkyl is piperidine or 4-
(piperidin-4-yl)butanoic acid.

A

12.  The compound of Claim 9, wherein R® is -H and R® is HOOCJ\/\NR“RE.

13.  The compound according to claim 9, wherein RY and R® are each independently -(Cs-

Cig)heteroaryl-(C,-Cjg)alkylene.

N
14, The compound of Claim 9, wherein R? and R® are each independently RS .

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

Oy-oH
HNJL/\/\/\/Q ]N\\FH\Q\ET—\ OH
OsOH NN L
= \)(
H
o)

(@]
Ho\n/'\N)J\N 0
O
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N OH
o H O H 3 OH
15}
OH
0
J\/\/\/\/n N E A\ OH
HN s NN
OiOH N\fN j )
0
N B\/N
2 o
HO OH
N7 N
YON N
COH
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H H
HNJ\/\/\/\/N\%(N\\\/N GOH

L QNMNAC%H

" J

j\/\/\/\/ oo “‘N\/COzH
HN

K/N\T N\\rﬁ ZOZH

ad N N(COM
% J
Hozch\ ,N\/COZH
Q
HN/LK/\/\/\/\/\N
N O-H
T T~

)

N
O HOC~ N N-COH

H
NN ¢ COzH
NN COZH
N

J

H
1 HO,C~ N \ N-CcOo,H

.y

OH
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N NN NG
HN N
OT\OH \,N\EN*Q O,H

> 0 N¢N N NTCOM
HO Ay Ry oy O HN J

N N l N
0 H H e} HOZCV \_JN\’COZH
0
(o]

8 HOszNqucozH
OH
O NN
NH f
HOgC)\/\/\NI
L,
AN
HO
)Ol\/\/\/\/\/\
HN N y
Ox,-OH N Ny N O2H
r D M\
. o NN N N COM
Hoj(\N/LLN OH HOC_N
g H H ) Ho,c N N
COLH __/ CO:H

Oxy~OH K/N Na N OH
i Y —/\
S N\[&N N N COH
HO\rI/\NJ'I\N OH HN_ J
H HO,c-_N N
o} 0 26~ S IN-COH
j)\/\/\/‘\/\/\
HN N ”
Oy -OH NP Ny N COZH
i rr |
. 0 NYN N NACOZH
Hom/\ )KN OH N
E j HO,c~-N N
o 0 N ¥~/ \—COH
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HN @ 4
OfH N ;N\ N zozH
: 0 e N NTTCOM
Ho A~ AL OH N
T
H H Ho.c-N N
0 o) " 2C~ N N coH
I\COZH
)(L/\/\/\/\/\
HN r\() y
0. OH N N\ N 02H
Y —
) N\f“ N N COH
Ho A AL OH N
R
H HO,c- N N
0 o L~ N coH
CO,H

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

OzH
/\COZH
Os Re /N\ /Y
HOZC\/N (_-COpH
RC /q/
N
H
0

wherein:

A is (CHR ") or C(O);

W is selected from the group consisting of ~C(O)~(CHz)p-; -C(O)[-CH,-CH3-O],-, -
[CHa-CHa-Olu-(CHa)z-, ~C(O}-[CH(R ) Jq~ ~(CH2)m-O-(CHz)ur, ~(CHz)u-S-
(CH2)n~, -(CH2)in-S(0)-(CHz)n-, -(CH2)im-S(0)2~(CHz)n-,and -(CH2)m-NRa-
(CHo)u-,
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I
[N> CN/%,
%—N/__\r\h N N)

Y is selected from -NH-, -NR*-, ¢ g, MLW or lew :

R' and R? are each independently selected from H, -(C-Cg)alkyl, ~C(O)-(C)-
Cro)alkyl, benzyl, -(C5-Cig)cycloalkyl, or -(C5-Cyg)aryl,;

R® and R® are each independently selected from the group consisting of H, -OH, -(C,-
Cio)alkyl, -[CH;-CH;-O],-(CHz)>-T, —C(0O)-(C;-C)g)alkyl, —(C;-Cip)alkylene-
C(0)-, «(C;-Cyp)alkylene-C(0)-Z, benzyl, -(C3-Cp)cycloalkyl, -(C5-Cg)aryl-
(C-C g)alkylene, -(C3-Cjp)aryl, halo-(C;-Cg)alkyl, hydroxy-(C;-Cg)alkyl,
-NH--(Ci-Cio)alkyl, and -(C;-Cjp)alkylene-NRR®-, or R* and R together with
the nitrogen to which they are bonded form a (C3-Cg)-heteroaryl or (C;3-Cg)-

heterocycloalkyl that can further comprise one or more heteroatoms selected

from N, S, or O;
HN—S
OfR"
RO : j)\ OR,
. TNy
Z 1is selected from —~OH, -O(C,-Cyp)alkyl, Q o] , o1

Oj\/\ORC O
1 E;
RO~ OR.
NT N

TN
O (@] ;

R° is selected from -OH, -O(C,-C)p)alkyl, -Obenzyl, -O(C3-Cjg)cycloalkyl, ~-O(Cs-
Cig)aryl, -O-(C,-Cjp)alkylene--(C3-Cyg)aryl, or -O-(C;-Cyp)alkylene--(Cs-
Cig)cycloalkyl,

R? is selected from H, halogen, -OH, -NH,, «(CH;),-COOH, or ~(CH,),- NHy;

T is selected from ~H, ~OH, -COOH, or -NR‘R®;

RY and R are each independently selected from H, bond, -OH, ~(C;-Cjo)alkyl, or -(Cs-
Co)heteroaryl-(C;-Cjo)alkylene;

m, n, p, g, 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 group
consisting of -(C;-Cjo)alkyl, -(C;-Cg)haloalkyl, -(C,-Cy) aminoalkyl, -(C,-
Cio)alkylene-COQOH, -(Cy-Cyp)hydroxyalkyl, -NH,, -COOH, —C(O)-(C;-
Cio)alkyl, —(C,-Cjg)alkylene-C(O)-, —(C;-C,p)alkylene-C(O)-X, -NH--(C,-
Cio)alkyl, and -(C,-Cjo)alkylene-NRR®-, and -NR°R®; and

the radionuclide is selected from the group consisting of '''In, *°Y % Ga, **Cu '*Gd,
155G, '57Gd, ®Fe, 2 Ac, 212Bi, 213Bi, 5Co, “’Cu, "Dy, '%Ho, I, 2*Ra,
18R e, 88Re, 'SRh, 22Pb, 2Pb, "“OTb, 22'Th, '¥Sm, ¥Sr, V™80 ¥y, Py,

86Y, 87r and L.

18.  The metal complex of Claim 16 which is:

How A~ JU OH
NN
o) o)
OxOH
/ﬁ\/\/\/\/ﬁ N H T:‘ \ OH
HN | \j/ N N
O\I\;OH N.~N o Lu] e
N N
0 N )S\/L_J\/[(
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OH
COH
Ne N ZozH
Nf” N N COH
NH Lu

H
l\/N N N COQH
Y UM
N 2N N N COH
T M

HOZC\/ \ / \/COzH

104




Ox-OH K/N\[/NYH CO.H
\‘\; N[/N kl_\/\
-0 \r N N_ COH
OH N Lu j

0 0 O HOC~ N N_copH

Lu

Os-OH k/N\rN\Yﬁ COH
\]\/\: 9 'J\fN ) /‘—\ N COoRH
OH

HOC - J\ HN
\r\ﬁ N I HO,C~N N
0 0 5 2 \ / \/COQH
0
L.
OH
0
S NG NG
HN N H
Oy OH &NWN\TN CO,H
ok fﬂ on E;\GN NLN CO,H
YNTN u
OHHO 10 HO2C~N_N_co,H
0

Os_OH LN N B CO,H
T Y LM
. 0 N.2N /\COZH
Hom/’\N)LN OH Lu :I
0 H H 0 HOzC\/N\_—/N\/CozH
OH
o =\
iuju
HO2C/'\/\/\

‘\(

105



H
k/N Na N COH
I Nf“ N nN{ COH
: i Lu ]
HO - J\ OH HO,C N

COH HOzC\/N\__/N\/CozH

H
K/N N<_N CO,H
N zN N N COH
: T \l/ Lu j
- OH
o)

HORC~ N N_co,m

XI

o
IZ
Iz
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H
Os OH K/ | N\\rN CO,H
NN k -
Y j.]\ \( N N CO,H
- Lu
HO\[‘(\N N OH N j
H HOzC\/N N
@] 0 \ / \—~CO2H
CO-H
C(O)YOH C(O)YOH

J NmV

_N N N X .
HNT (CHy, X
| i,
0 OH N N
Y N N
( \ / LC(O)OH
OH

g o P
> C(0)OH
HO : )k
O
H N
o) 0
C(OY0H CO)OH
o)
/lL H H k/ \)
_N N N NN
O OH N N ,lll “\‘
Y NI ‘I\I
! ( _/ C(O)OH
z Q C(O)OH
HO : /”\ OH
YO
i H
o) )

107



C(O)OH C(O)OH

H H
/N N N ) ’
N CH AN L
I Ly,
) N N
N N
OH

\ / LC(O)OH

OH
N

. o C(O)OH
N N ©

\”/\H N
0 £
C(O)OH C(O)YOH
0]
H NmV,
N N

\ / \__C(O)OH

j C(0)OH

C(0)OH C(O)OH

H
)L N N N ]

-~ A ’

HNT  (CHa), ~
i G
O Ol~l N N ’III \\\\
N N
OH

\N
LC(O)OH
C(O)OH

/U\ N
N N
P h ’
HIN (CHa), ~ o
! el
N N ;o
(N
OH

CO,H
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C(O)OH C(O)OH

N NN
b
N VAN
N
\ / \-—-—C(O)OH
C(OYOH

C(O)OH C(O)OH

T
TYITO\L .

\ / LC(O)Oll

N
N
C(O)OH
C(0)OH C(O)OH
NV,
N N NN
\’/ Y S
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N N
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O ClO)OH
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C(O)OH C(O)OH
(CH,)., N/W
0. OH \\/N
z ssa\
N N
Y o Y
HO : /[k HN_ ot
\ﬂ/\n N (CH,CH,0),CHACH,C(O)0H C(O)OH
o]
0
C(O]OH C(O)OH

7©v[

Y \__/ \——C(O)OH

N
(CHACHZ0)CH2CHLC(O)OH C(O)OH

F
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~
4

0
COOH coon
(CHyy N
K/ H
0 OH N N N
— N N /"
N oY e
z N N
\‘(\ﬁ N . /’\ C(O)OH
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N
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0
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C(O)CH C(0)OH

C(O)OH

(CHa)t) /\
H { \
OH N N N N, N
A NS
| od,
N N II’ \\\
s 0 Y N N
HO : /”\ N ( \__/ C(O)OH
o
ﬁ: N

C(O)OH C(O)OH

4

N

i&\ C(O)OH
C(OYOH

\'/ N N
( _/ LC(O)OH

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,

or a pharmaceutically acceptable salt or solvate thereof; and

recording a radiographic image of the one or more tissues;

OR® O
OR° j\’;
R, O\H/\N /'::: coj.'/\ N OR,
(6]

wherein G is , Or
L 1s-NH-(C,-Cjp)alkylene-, -NH-(C;-Cg)alkylene-C(O)-,
—C(0O)~(Cy-Cjp)alkylene-, —C(0O)~(C;-Cjo)alkylene-C(O)- or

-C(O)-(C1-C10)alkylene—C ~

R® and R® are each independently H, -OH, -(C-Cyg)alkyl, -[CH,-CH,-O],-(CHy),-T, —
C(0)-(Ci-Cyg)alkyl, —(C;-Cyg)alkylene-C(O)-, —(C-C,g)alkylene-C(O)-Z,
benzyl, -(Cs-C)g)cycloalkyl, -(C3-Cyg)aryl-(C-Cip)alkylene, -(C3-Cjg)aryl,
halo-(C-Cip)alkyl, hydroxy-(C,-Cp)alkyl, -NH--(C,-Cp)alkyl, or -(C,-
Cip)alkylene-NR‘R%, or R* and R® together with the nitrogen to which they
are bonded form a (C;-Cs)-heteroaryl or (Cs-Cg)-heterocycloalkyl that can

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

Os_OR® Ol >
ORc \]v\
P
RO_A OR,
7 is-OH, _O(C,-Cm)alkyl 0 0 0

R? and R® are each independently H, bond, -OH, -(C;-Clo)aikyl, or -(Cs-
Cig)heteroaryl-(C-Cjg)alkylene;
nis0,1,2,3,4,5,6,7,89, or 10; and
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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 -(C;-C,p)alkyl, -
(Ci-Cio)haloalkyl, -(C;-Cip) aminoalkyl, -(C1-Cyg)alkylene-COOH, ~(C-
Cio)hydroxyalkyl, -NH,, -COOH, ~C(0)-(C;-Cyp)alkyl, —(Ci-Cyplalkylene-
C(0)-, —(C;-Cip)alkylene-C(O)-X, -NH--(C;-C p)alkyl, or -(C;-Ciq)alkylene-
NR‘R®-, and -NR‘R".

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, °Y,% Ga, %*Cu 'Gd, '°Gd, '5'Gd, ¥Fe, 5Ac, 2'2Bi, 2*Bi, %°Co, 'Cu,
165Dy, 16H0, 121, 25Ra, '¥Re, % Re, '%Rh, 2/2Pb, 213Pb, “OTb, 22'Th, '*Sm, ¥sr, 117Mgn,

199vp, °0y, 3y, 871 and ''Lu.

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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