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A compound according to formulal

wherein:
A is (CHR Y, or COY;
W is—C{O)~(CHa)ps ~COH-CHz-CHz-Olr,y -[CHp-CH2-Q-(CHz -, ~C(0)-
[CH{R iy (CH2mrO-{CHa o, ~{(CH2m= B CH2)um, (CHz)w- SO CHz o, -
{CH)o-S{OR~{CHadom, or «(CHp ) NRACH b
. PO
Y ig-NH- NR-, or ¢ 5
¥ is ~{Ci-Cinatkylene-{Cs-Cidarylept, (C3-Crglarylene, {C3-Ciglarylene—{(Cy-
Cipatkylene-, phenylene, AC-Cigjalkylene-(Ca-Cin)eycloatkylene, -(Cs-
Cigieyeloalkylene, or {€5-Ciojeycloalkylene—{Ci-Cig)aikylene~
ntly H, -(C-Ciodalkyl, -C{O{C-Cro)alkyl, benzyl, -
. or «{Ca-Crpdaryi;
pendently H, -OH, «(C-Cielalkyl, -JCH»CH-OL-{CH)-T, —
C{OMHC-HAnlatkyl, ~(C-Cimalkylene-C(Q)-, ~{Cy-Croalkylene-C(O)-Z,
CCo)eveloatiyl, ~(Ci-Crolaryl-(Ci-Cro)alkylene, -(Ca-Ciglaryl,
haloAC-Cigiatioyl, hydroxy-(C1-Ciglalkyl, -NH--(Ci-Ciplatkyl, or A(Cy-

R! and R* are each indepeng
(C3-Cp)eycloalic

R* and R° are ecach in

are bonded form a {C;-Cy)-heteroary! or {C5-Cy)-heterocycloalkyi that can

further comprise ong or more heternatoms selected from N, 5, or €
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R® is -OH, -O{C,-Cppalkyl, -Obenzyl, -O(Cs-Cigleyeloalkyl, -O(Ce-Ciplarvl/-0-(C-

R’ is H, haloges, -OH, -NHs, <{(CH:3,-COOH, or —(CHa),- NHs;

T is-H, -OH, -COOH, or ~NR°R*:

R" and R® are each independently H, bond, ~OH, «(C-Ciglalkyl,
Cinheteroaryi-(Cy-Ciolalkylene;
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wherein any alkyl, alkylene. aryl, arylene, hetepbaryi, heteroarylene, cycloalkyl,
}

cvcloalkyiene, heterocycloalkyl, or péterocycioalkyiene is optionally

substituted with 1, 2, or 3 substityént groups selected from the group
consisting of ~{C)-Colaltkyl, -

Ciplalkylene-COOH, -(Cy-

-Chophaloalkyl, ~(Ci-Chg) aminoalkyl, -(Cy-
“othydroxyaliovl, -OH, halogen, -NH;, -COOH, -
C{OW(Ci-Crajatkyl, ~{(CACpalkylene-C{O)-, «(C-Cojaltkylene-C(O)-X, -
NH--(C-Crodalkyl, affd «(Cy-Ciotaticylene-NRR®, and ~NR'R®.

The compound of Clai

}, wherein X is phenylene, ris 1 and D is
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wherein;

A is {CHR Y or C(O);

W is selected from the group consisting of —C{OW{CHa)yp-r -CON-CH-CH2-0Ola, -
ECH““CHI‘()EN'(CE{’2}2"» _C(O}"[(;E{{r{zsliq”: "{CHQ)U‘ '[CHQ}n"- “(C}'I2)111"S“
(CH ey ACHm-S(OH{C oY, A CH SO (¢ )0 and «(CHyj-NR -

(C HZ)’H" .
Y
/"\\ N__,‘:}
|
e S
N
N !

antan O FANAA ;

Y is sefected from ~NH-, -NR*-, ;
R' and R are cach independently selegted from H, {C-Ciedatkyl, ~CO-(Cs-

Cipdaikyl, benzyl, {Cs-Cp)gyeloalkyl, or -(Ca-Chgjaryl;

R? and RP are each independent}y selected from the group consisting of H, -OH, -(Cy-
Crajalkyl, -[CH-CHAOL-(CH- T, ~CION-(C-Chglaikyl, ~(Ci-Cipjalkylene-
TN, ~C-Crojajiylene-C(0)-Z, benzyl, {Cs-Cro)eycloalkyl, {Cs-Crplaryl-
{C-Ciglalkyles uZ»(CrC,g)aryL hato-{Cy-Ciolalicyd, hydroxy-{C-Cig)alicyl, -
Ni--{C-Cihaikyl, and -(Ci-C;(,)aikyieneuNRdR°-. or R? and R® wogether with

inn to which they are bonded form a {C5-Ca)-heteroaryt or (Ts-Cg)-

the nitrog
‘veloalioyd that can further comprise one or more heteroatoms sefected

N, S, or
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R is selected from -OH, -O(C\-Ciglalkyl, ~Obenzyl, -O{C1-Cigifveioalkyl, -O(Cs-

Ciadaryt, ~O0-{C-Chglatkylene--{C3-Cinaryl, or ~O-({A-Cipiatkylene-~(Cs-
Cialeyeloalkyd,

R* is selected from B, haiogen, ~OH, -NHa, ~(CH:),-COCH, or ~«{CHyjp- NHy;

T is selected from ~H, ~OF, -COOH, or ~NR'R";

R%and R® are cach independently selecied from A, bond, -OR, -{C-Cplatkyl, or -(Cs-
Cypiheteroaryl{C-Cdalkyvlene;

m, 0, p, g, fand x are each independently 1,2, 3,4, 5,6, 7, § 9, or 10;

wherein any alkyl, alkylene, aryl, arylegfe, betercaryl, heteroarviene, cycloaikyl,
cycloalkylene, heterocycloalidyl, or heterceycloalkylene is optionally
substituted with 1, 2, or 3 ubstituent groups selected from the group
consisting of «(C,-Cio)lkvl, {C-Cigihaloalkyl, «(Ci-Cio) aminvalkyl, -(Cs-
Cioyatkylene-COOH -(C-Cppdhydroxyaltkyl, -NH,, -COOH, —-C{()-{C~
Cojalkyl, ~{(Ci-nalkylene-C{O)-, ~(Ci-Ciplatkylene-C(0)-X, -NH--{C}-

Cigdatkyl, and/HC-Cipjalkylene-NRR®, and -NRR",

4. The compound of Claim 3, wherein A is (CHR'}m and W is —=C(O{CHa)p.
3. The compoynd of Claim 4, wherein W i3 -C{O}{CHa)y- or -C{O-(CHad e

277

&, coppound of Claim 4, wherein R is hydrogen and m is 2.

i C s e - [ 1 £
hie compound of Claim 3, wherein Y is-NH-or *
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8. The compound of Clatm 7. wherein Yis ¢ = ¢
9. The compound of Claim 3, wherein R and R” are cach mdependently hvdrogen
methyl and R® is -GH.
i, The commound of Claim 3, wherein R and 2 together with the #itrogen hich
i & £
they are bonded form a {C3-Cg-heterocycloatkyl
i1, The compound of Claim 18, wherein the {C3-Cg)-heterocycloatkyt is selected from
piperidine, piperazine, morphoiine, thiomorpholine, {sothiazolifline, lsoxazolidine,
pyvirolidine, immidazolidine, thiazolidine or exazolidine
12. The compound of Claim 1}, wheremn the (C3-Ug)-hetesdeyeloalky! is piperidine or 4~
{piperidin-d-ybutanoic acid.
- . boperaier T8 s b . ,/'\\/-’\\ .
The compound of Claim 16, wherein B is <A and R is noeo NRURE
i4, The compound according to claim 10, wherein RY and R are esch independently ~(Cs-
Ciotheteroaryi-(C-Cadalkyviens,
ROag =
\‘/-*
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. " — N\ /!\ ] : b
Y is selected from -NH-, -NR™, SR ek OF b

R and R are cach independently sclected from H, -(C-Cie)atkyl, -C(O)-(Cq
Cielatkyl, benzyl, ~(Ca-Cigleyeloalkyl, or -(Cs-Cro)aryl;

k% and R® are each independently selected from the group consisting of ¥, -OH, -{Cy-
Cyppalkyl, JCHa-CH-Of{CH)- T, ~C(O)-{Ci-Croalkyl, —(Z:-Crap)alkylene-
C{O)-, ~(C-Cioyableylene-C(O)-Z, benzyl, {Us-Crajeycloghkyl, (Cs-Cinjaryl-
(C-Croyalkylene, (Cs-Cindaryl, halo-(Ci-Ciajatkyl, hygfoxy-(C-Cioalkyl,
NI -Crodatkyl, and -(Cy-C odatkylene-NRR™, gr R* and R together with
the nitrogen to which they are bonded form a (CyAls)-heteroaryl or {C5-Cy)m

heterocycloalkyl that can further comprise ong/or more heteroatoms selecied

from N S, or O

Hr?zﬁ-g
4'/
i
o ¢
” IL_NI_. N .s"m'
7 is selected from -0, -O(C,-Cip)alivi, o 77 o ,or

R is selected from -OH, -O(C-Cigdalkyl, -Obenzyl, -O{C-Cipjeycloalicyd, -O(Cs-
Crodaryl, -0HC -Crotalkviene-—(Ca-Cigdaryl, or -O-(Ci-Cipdalkylene--(Cs-
Crndevelbalkyl,

R? is selected from H. halogen, -0, -NHa, ~(CH)p-COOH, or ~(CHa)y- NH

T is selegted from —H. ~OH., -<COOH, or ~-NRR®;

¥ and/R° are each independentiy selected from H, bond, -OH, ~(Cy-Ciojalkyl, or «(Cs-

Crodheternary-{C-Chp)atkylene;

i, 0, p, g, t and x are each independemly 0, £.2,3,4,5,6,7, 8% or 1
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wherein any alkyl, alkylene, aryl, arvlene, heteroaryl, heteroarylene, cycioalkyl,
eveloatkylene, heterooycloalkyl, or heterocycioalkylene is optionally
substituted with 1, 2, or 3 substituent groups selected from the group
consisting of ~{C,-Cyodalkyl, -{C-Crojhalcaikyl, -(C1-Cio) amim}aikyi, -{(
Cigdatkyitene-COOH, -{Cr-Cpihydroxyalkyl, -NHoa, COOH, ~CO-{CA-
Ciajalkyl, «(C-Ciglalikylene-C{0)-, ~(C;-Cigla ylene-C{O)-X, -NU--{C;-

Cioatkyl, and -{C ;—C,g}fﬁi{yiem—NRdR"~, and —NRR®: and
in, Py . da. %y Fod,

il

the radionuclide s selected from the group consisting of

Y ! 2 252 H3rye S5 B 65, . 192 223y
1564, ¥TGd, PFe. ®ac, ¥Bi, ¥R FCo. Ty, Dy, Do, i, P Ra,

P8O, 88 s 2t 2i3 14890y 22T $33 LR 4% 2
e SRe, Prh, TP, TP, TR, PR, PSm, Mg, 180, Pyh, Y,

S T 177
¥y, ¥7r and "MLu.

19, The metal complex of Claim 18, which s
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or a pharmacentically acceptable salt or solvate thereof
! 1Y

20. A pharmaceutical composition comprising/the compound of Claim 3, ora
pharmaceutically acceptable salt, solvapt, or ester thereof; and a pharmaceuticatly

accepiable carrier.

2t. A pharmaceutical composition fomprising the metal complex of Claim 18, or a
pharmaceutically acceptablealt, solvate, or ester thercof: and a pharmaceutically

acceptable carrier.

22, A method of oblainigy a radiographic image of cve or more tissues that express
prostate-specific plembrane antigen {FSMA) comprising:
contacting one/r more tissues that express PSMA with a metal complex comprising a

radighuciide and a compound according to Formula 1,



WO 2014/110372 PCT/US2014/011047

) H H COLH
Gre NN N 2
\\L}i \i -‘¢\{/ wi/"’s\. L\_N.-‘ \N’,——-Coz}.f
SOl G
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or a pharmagceutically acceplable salt or solvate thercot) and

recording 2 radiographic image of the one or more tissues;
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wherein G is G , o1 ] :

L is-NH-(C;-Ciolalkyiene-, -NH-(C-Cp)aikylene-C{O)5
~CO)-(Cy-Crpdaikylene-, ~C{OMC-Cimalkvighe-C(O)- or

/ Y
(OG- Crplatkylene—,  N—4
|

R® and R are each independently H. -OH., {(CACmalkyl, JCH-CH2OL-(CH2a-T, ~
C{N-{Ch-Cipdalkyl, <(C-Crp)alkylehe-C{ON-, ~{C-Cipalkylene-C{0)-2Z,
bengyi, -{Ca-Cipeyeloaikyl, {CACaryl-{Ci-Chiglalkylene. -{C-Cinlaryl,
halo-(Ci-Crioyalkyl, hydroxy-£0-Crojalkyl, -NH--(C;-Cioaikyl, or (Cy-
Cralkylene-NROR®-, or R and R” together with the nitrogen to which they
are honded form a (C-e)-heteroaryl or (C5-Cea)-heteraeyeloalkyl that can

further comprise one/or more heteroatoims sclected from N, 8, or O

HY—} 2 OR®
Doy, ~OR? P Py R b
i
N J T
L9 f P
RO r’v\."l/u\f‘i’ \\n/OF:L RCD\?;’/\N‘/[kN’ \\r{/ORC
\ . o S by i ; H M i
7 is-OH, -O(CLC oikvl, o s o o) o

R* and R® apf cach inde pendently H, bond, -OH, -{C-Crpallovl. or -{Cs-
Aopheteroary-{C-Chajalkyiene;

nis04.2.3,4,5.6, 7,89, or 10; and

whirein any allyf, alkyleune, aryi, arylene, heteroaryl, hetercarvlene, cveloaikyl,

cycloalkylene, heterocycloalkyl, or heterccyeloalkylene is opticnally
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26.

substituted with 1, 2, or 3 substituent groups selected from ~{Cy-Ciplalkyd, -
{C;-Cioyhaloalkyl -(Ci-Cig) aminoalkyl, {C:i-Ciodalkylene-COOH, -(Ci-
Ciothydroxyalkyl, NHz, ~-COCH, ~C{O)-(C-Crglaliyl, «C;-Ciglaliyiene-
CLOY, —(Cr-Ciptalkylene-C(O)-X, -NH--{C-Crojatkyl, or -( C,-Cipjatkyle
NRIR®, and ~NR'R".

o
¥

The method of claim 22 in which the one or more tissues are selected fropt prostate

tissue or prostate cancer Ussue.

The method of claim 22, wherein the radionuclide is selected from the group

t bl ol Gy 08 &4~ 133 1838, ¢ 157, ; S0p  IZ 2124y 23gyr 535
consisting of 'n, v ® Ga, ¥Cu PG4, 7Gd, TGd, TFe, TAc, T BL 1331, Co.
3 i £ 07, 203py. (8. i8Bp | W05py Diipg 2034 WO 227 Sig
STgy, 6Dy, 9110, Py, P Ra, #Re, PRe, PRK, PR, TAL, T, T, 'VSm,

56,

177
Zrand *ULu.

< 7 VR0 rg. 90y S
?')Si‘, tl )T!Sn’ )‘;\i %J. J?\{" ﬂ(JY ,
A methad for treating a subject diagnosed with canglr, comprising administering to a
subject g therapeutically effective amount of 2 pybstate-specitic membrane antigen
{PSMA) binding compiex comprising a triazigvienc linker, wherein the complex is

retained in 2 PSMA-expressing tumor tissyé for a longer interval of time than non-

PAMA expressing tissue.

The method of Claim 25, wherein fie complex is retained in PEMA-cxpressing tumor
tissue for a longer interval of tigle than non-PSMA exprassing tissue selected from
kidney. liver, spleen, heart, bAood, tungs, muscle, bone, large intestine, small intesting,

brain, or fat.

The method of Claing?23, wherein the compiex is retained in PSMA-expressing tumor
i I g

tissue {or a longey/mierval of time than kidney.

The method #7 Claim 25, wherein the cancer is selected from prostate cancer, breast
cancer, codorectal cancer, brain cancer, lung cancer, liver cancer, endometrial cancer,
hone cdncer, ovarian cancer, iesticular cancer, skin cancer, papcreatic cancer, utering
canger, cervical cancer, bladder cancer, esophageal cancer, gastric cancer, head and

ek cancers, or kKidney 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

O /N_Rb
M h

R, R,

N N

H H

0 O I

wherein:
A 15 (CHR1)m or C(O);

W is-C(O)~«(CH2)p-; -C(O)[-CH2-CH2-O]n-, -[CH2-CH2-0]n-(CH2)2-, ~C(O)-[CH(R3)t]g-
, -(CH2)m-O-(CH2)n-, -(CH2)m-S-(CH2)n-, -(CH2)m-S(O0)-(CH2)n-, -(CH2)m-S(0)2-
(CH2)n-, or -(CH2)m-NRa-(CH2)n-,

§-N N~§
Y is-NH-, NR2-,or ¢ &,
X is ~(C1-C10)alkylene~(C3-Cl0)arylene, -(C3-C10)arylene, -(C3-C10)arylene—(C1-
Cl0)alkylene-, phenylene, —(C1-C10)alkylene-(C3-C10)cycloalkylene, -(C3-
Cl0)cycloalkylene, or -(C3-C10)cycloalkylene—(C1-C10)alkylene-;
R1 and R2 are each independently H, -(C1-C10)alkyl, —C(O)-(C1-C10)alkyl, benzyl, -(C3-
Cl0)cycloalkyl, or -(C3-C10)aryl;
Ra and Rb are each independently H, -OH, -(C1-C10)alkyl, -[CH2-CH2-O]n-(CH2)2-T, -
C(0)-(C1-C10)alkyl, (C1-Cl0)alkylene-C(O)-, -(C1-C10)alkylene-C(0)-Z, benzyl, -(C3-
Cl0)cycloalkyl, -(C3-Cl0)aryl-(C1-C10)alkylene, -(C3-C10)aryl, halo-(C1-C10)alkyl,
hydroxy-(C1-C10)alkyl, -NH--(C1-C10)atkyl, or -(C1-C10)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 Qg

OR®
OR° \I\;
CO\H/\N Jij R, O\H/\N OR,

Z15—0OH, -O(C1-C10)alky], o] o) ;

Re 1s -OH, -O(C1-C10)alkyl, -Obenzyl, -O(C3—C10)cyci0alkyi, -O(C3-C10)aryl, -O~(C1-
Cl0)alkylene-(C3-C10)aryl, or -O-(C1-C10)alkylene--(C3-C10)cycloalkyl,

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

T is—H, —OH, -COOH, or -NRdReg;

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

m, n, p, g, t and r are each independently 0, 1,2, 3,4,5,6,7,89, or 10; and

93



Ho
H3C_C C "N=C
H
OCH3 /3
H3 [6-MeQOsal}; TAME] or
H H
/N\/\N/ \!{}/\/N\
OH HO
x
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 -(C1-C10)alkyl, -(C1-
Cl0)haloalkyl, -(C1-C10) aminoalkyl, -(C1-C10)alkylene-COOH, -(C1-C10)hydroxyalkyl, -
OH, halogen, -NH2, -COOH, —-C(0)-(C1-C10)alkyl, —(C1-C10)alkylene-C(Q)-, «(C1-
Cl10)alkylene-C(0)-X, -NH--(C1-C10alkyl, and -(C1-C10)alkylene-NRdRe-, and -~NRdRe.

COH  COH
L/
ol
N N
()
2. The compound of Claim 1, wherein X is phenylene, ris 1 and Dis  ©02H  COH |

3. The compound of Claim 2, wherein the compound is a compound according to Formula II
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/—\/\COH
Q{ : {
0 Re \/Y

HOC\ N \/cogH
o) |

R, L Re "

N N

H H

i o 11

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

W is selected from the group consisting of —C(O)—(CH2)p-; -C(O)[-CH2-CH2-O]n-, -[CH2-
CH2-0O]n-(CH2)2-, -C(0)-[CH(R3)t]q-, (CH2)m-O-(CH2)n-, -(CH2)m-S-(CHZ)n-, -
{(CH2)m-S(0)-(CH2)n-, -(CH2)m-S(0)2-(CH2)n-,and -(CH2)m-NRa-(CH2)n-,

|
N N/‘%;
Aae
Y is selected from —NH-, ~NR2—,§ —/ g | or |

R1 and R2 are each independently selected from H, -(C1-C10)alkyl, —C(O)-(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-
Cl0)alkyl, -[CH2-CH2-On-(CH2)2-T, —-C(0)-{C1-C10)alkyl, ((C1-C1Malkylene-C(O)-, —
(C1-Cl0)alkylene-C(O)-Z, benzyl, -(C3-C10)cycloalkyl, -(C3-C10)aryl-(C1-C10)alkylene, -
(C3-C10)aryl, halo-(C1-C10)alkyl, hydroxy-(C1-C10)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 O;
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HN—$

OIORC
RCO\[(:\ j\ OR,
N

N
Z is selected from —OH, -O(C1-C10)alkyl, o " H o , Or

OrORC Ol
RO : j\ /iORC
N7 N

\H/\H H
0 ] ;

Re is selected from -OH, -O(C1-C10)alkyl, -Obenzyl, -O(C3-C10)cycloalkyl, -O(C3-
Cl0)aryl, -O-(C1-C10)alkylene--(C3-C10)aryl, or -O-(C1-C10)alkylene--(C3-
C10)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-
C10}heteroaryl-(C1-Cl0)alkylene;

m, n, p, q, t and x are each independently 0, 1,2,3,4,5,6,7,89, 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-
Cl0)haloalkyl, -(C1-C10) aminoalkyl, -(C1-C10)alkylene-COOH, -(C1-C10)hydroxyalkyl, -
NH2, -COOH, —-C(0)-(C1-C10)alkyl, -(C1-C10)alkylene-C(Q)-, «(C1-C10)alkylene-C(O)-
X, -NH--(C1-Cl0)alkyl, and -(C1-C10)alkylene-NRdRe-, and -NRdRe.

4. The compound of Claim 3, wherein A is (CHR1)m and W is —-C(O)-(CH2)p-.
5. The compound of Claim 4, wherein W is ~-C(O)-(CH2)7- or -C(0Q)-(CH2)10-.
6. The compound of Claim 4, wherein R1 is hydrogen and m is 2.

—N N—g
7. The compound of Claim 3, wherein Y is -NH- or g — g
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PR
%“N N-g
8. The compound of Claim 7, wherein Y is — s,

9. The compound of Claim 3, wherein Ra and Rb are each independently hydrogen or methyl
and Rc 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)\/\NR"Re.
14. The compound according to claim 10, wherein Rd and Re are each independently -(C3-
Cl10)heteroaryl-(C1-Cl10)alkylene.

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

16. The compound of Claim 3, which is selected from the following compounds:
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I HO.C~ N N _cop
HNi/\/\/W\N
Qs -OH I\/:L N Y
‘YN COzH
I T\}/N k an
Y o \[/ N N COzH
HOY:\NJ\N OH N
HOH E] HOszN\__/N\/cozH

100




Os,-OH N N\\rﬁ OH
N‘/N b
* )(])\ \|/ N NT TCOM
; OH
HO\H/\N N N
H H HO.C~ N N
0 0 y 2 VS N-COuH
kCozH
J'OI\/\/\/\/\/\
HN N !
O, -OH k/N Ny N CO.H
I Y (o
> )DL N\fN N N COH
: OH
HO\n/\N N N J
H H HO,c.N N
0 o] 2 \ N-COuH
COuH

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

wherein:

Ais (CHR1)m or C(O);

W is selected from the group consisting of ~C(O)—(CH2)p-; -C(O)[-CH2-CH2-O]n-, -[CH2-
CH2-O]n-(CH2)2-, -C(O)-[CH(R3)t]g-, -(CH2)m-0O-{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-,
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i

O O
HOq YT

Y is selected from —NH-, -NR2-, — weron OF e ;

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

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

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

Cl0jalkyl, -|CH2-CH2-O]n~(CH2)2-T, -C(O)-(CI-C10)alkyl, —(C1-Cl1Malkylene-C(O)-, —

(C1-C10)alkylene-C(O)-Z, benzyl, -(C3-C10)cycloalkyl, -(C3-C10)aryl-(C1-C10)alkylene, -

(C3-C10)aryl, halo-(C1-C10)alkyl, hydroxy-(C1-C10)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 O;

HN—$
RO~ j\ OR,
N7 TN
\H/\H H
o , or

Z is selected from —OH, -O(C1-C10)alkyl, o}

o\]\,\ORc O
P g(
RO~ OR,
N" N

TN
6] 0 ;

Re is selected from -OH, -O(C1-C10)alkyl, -Obenzyl, -O(C3-C10)cycloalkyl, -O(C3-
Cl0)aryl, -O-(C1-Cl0)alkylene--(C3-C10)aryl, or -O-(C1-C10)alkylene--(C3-
Cl0)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-
C10)heteroaryl-(C1-Cl0)alkylene;

m, 0, p, q, t and X are each independently 0, 1,2,3,4,5,6,7,89, 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-
ClO)haloalkyl, -(C1-C10) aminoalkyl, -(C1-C10)alkylene-COOH, -(C1-C10)hydroxyalkyl, -
NH2, -COOH, -C(0)~(C1-C10)alkyl, —(C1-Cl10)alkylene-C(O)-, (C1-C10)alkylene-C(O)-
X, -NH--(C1-C10)alkyl, and -(C1-C10)alkylene-NRdRe-, and -NRdRe; and

the radionuclide is selected from the group consisting of 1111In, 90Y,68 Ga, 64Cu 153Gd,
155Gd, 157Gd, 59Fe, 225Ac¢, 212B4i, 213Bi, 55Co, 67Cu, 165Dy, 166Ho, 192Ir, 223Ra,
186Re, 188Re, 105Rh, 212Pb, 213Pb, 149Tb, 227Th, 1538Sm, 898r, 117mSn, 169Yb, 90Y,
86Y, 89Zr and 177Lu.

19. The metal complex of Claim 18, which 1s:

OfH N\fN Lu j 9
N N
Ho\n/‘\NJ\N OH
o H H 5
0
OH
)CJ)\/\/\/\/H Ny ﬂ T/_\ OH
HN I \I/ N N
Ofﬁ NN o Lu] )
o)
N N
R ¥ HO/\\\/ \/ \/KOH
Ho\n/\ JJ\N OH
o M H o
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COH

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
pharmaceutically 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 111,

H H CO,H
(G) . N__N.__N 2
(L) \g N I\N/ \N/—COZH
N\fN ]
N, N N
RE RO (\,_J ¥—C!02H
CO,H III

or a pharmaceutically acceptable salt or solvate thereof; and

recording a radiographic image of the one or more tissues;
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Re o\n/\N /{ Re O

wherein G is 0
L is-NH-(C1-C10)alkylene-, —NH—(C 1-C10)alkylene-C(O)-,
—C(0)-(C1-ClMalkylene-, —C(O)-(C1-C10)alkylene-C(O)- or

-C{O)~(C4-C 10)alkylene—<3N —§ .

2

Ra and Rb are each independently H, -OH, -(C1-C10)alkyl, -[CH2-CH2-O]n-(CH2)2-T, —-
C(0)-(C1-C10)alkyl, ~(C1-Cl10)alkylene-C(O)-, -(C1-C10)alkylene-C(0)-Z, benzyl, -(C3-
Cl10)cycloalkyl, -(C3-C10)aryl-(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 O;

HN—$ ORGS
1{ i
RO OR
R, o WK\N c
O

Z 15-OH, -O(C1-C10)alkyl, 0
Rd and Re are each independently H, bond, -OH, -(Cl-ClO)alkyI, or -(C3-C10)heteroaryl-
(C1-Cl0)alkylene;

nis0,1,2,3,4,5,6,7,89, 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(O)-(C1-
Cl0)alkyl, —(C1-C10)alkylene-C(O)-, -(C1-C10)alkylene-C(0)-X, -NH-(C1-C10)alkyl, or -
(C1-Cl10)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
of111In, 90Y,68 Ga, 64Cu 153Gd, 155Gd, 157Gd, 59Fe, 225Ac, 212Bi, 213Bi, 55Co, 67Cu,
165Dy, 166Ho, 1921Ir, 223Ra, 186Re, 188Re, 105Rh, 212Pb, 213Pb, 149Tb, 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

or19.

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 carncer, testicular cancer, skin cancer, pancreatic

cancer, uterine cancer, cervical cancer, bladder cancer, esophageal cancer, gastric cancer,

109



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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