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CLAIMS

We claim:

1.

e

atkenyvl cveloalkyvl eveloalkenvl arvl heteroeyelyl heteroarvl -OR 5 -SR s —(CHb),
COOR3;-OCOIR 13- NR13)27—CONR13 )2 NO2:,—EN-OCONR 13 )2-and 2

cach ol Zand Z:ts independenthy —CER 12 b o —(CH ) -COR X -(CTH )02
—cach Xs independently -F-Ry:

o ind lently O or 1:
e

" Leonhil . | il ety 0t Ruy .

o 1 L
———eachR-is-independenthy-hydrogenaltkyvl-eveloalkydarylheteroeyelvdor
heteroaryl:

——eaechRis-is-independently - hydrogen-oralkyk
cach of Rz Risc Ry and Rz is independently hvdrogen. alkyvl or X,
or alternatively Ry and Risandior Ry and Ry- are taken together with the carbon
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2.

——Aszis NorCRa:
AusisN-or-CR4;
 AsisNorCRs:
— Agis N-orCRsorisabsent:
——Azis Nor CR%
- AvisNor CRa
——AutsN-er R
——Aqois N-erCRyg:
e R
oA AgAsAor-and-Aqo-are N;
cach of R R~ RacRus Rac Res Res R Rusand Ruis independently seleeted from

heteroeyelyl, heteroaryl, -OR 1z, -SRys. 2)pEOOR13;—OC(OYR 13 NR3)27—
L e e L
oralternativelyany two-direetly-adiacent Ry Ro R R R R R R Rorand
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each-of Zi-and-Zo-is-independenthy—(CR12)2)m—0r—(CH)-CER1ICO(EH )~
e L L

5 ——eachpisindependently O-or 1
— L hbeentbora-bnlees
" Leonhil . | il ety ot Rus .
o 1 L
—eaehRisdependenty hydrosen—atkyheyeloatlorharybhetereevelyhor
10 heteroarvl:

——eaechRis-is-independently - hydrogen-oralkyk
cach of Ris Rz Ryeoand Ri- ts independently hvdrogen. alkvl. or X,
or alternatively Ry and Risandior Rycand Rz are taken together with the carbon

15

Ri3: R4 R R R R Roand Rigis X then Liis-a-hnker-orat least one of Rix-and Ryy-
e

20 3.

 eachAqsi S NMe. :
25 each-of Zi-and-Zr-is-independently—(CR12)2)m—0r—(CH)-CR12)-(EH )~
————cach-X-s-independentty—E1-Ry:
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hooisind enthv g :
— L hbeentora-bnlees

Ry Leonhil . | il ety ot Rus .
i et e e A e
heteroarvl:

—cach Ryxvis independently hydrogen or alkyl:
cach of Rz Rz Ryeoand Ri- ts independently hvdrogen. alkvl. or X,
or alternatively Ry and Risandior Rioand Ry- are taken together with the carbon

) 5 ) E) 5 ) 5 B,—SRJ_} 5
(CH,),COOR 13- OCOIR 13 NR 13)25~CON(R 13)25-NO3, - CN-OC(ON(R 13);-a0d X
' - ; 15-152X-thepti-is

B e e e

4.1 Fhe A chelator H : is-selected from the group consisting of:

- HO.C—\
HO.C— //
W Q
O_\_ L1_R11 o_\_

— N

N
o] 8 0 27|-1‘R11
HO,C 2 o 2 O
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— Rz
wherein:
L, is absent or a linker;
Ri1 is a nucleophilic moiety or an electrophilic moiety, or Ri; comprises a
targeting ligand;

each Rz is independently hydrogen, -CHs, or -CH2CH3, provided at least one Ri2
is -CH3 or -CH,CH3.
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The chelator of , wherein Ri1 1s —=NHa, -NCS, -NCO, -Ns,
alkynyl, cycloalkynyl, -C(O)R13, -COOR13, -CON(R13)2, maleimido, acyl halide,

tetrazine, or trans-cyclooctene.

The chelator of claim 52, wherein Ry is
selected from the group consisting of bicyclononynyl (BCN), difluorinated cyclooctynyl
(DIFO), dibenzocyclooctynyl (DIBO), keto-DIBO, biarylazacyclooctynonyl (BARAC),
dibenzoazacyclooctynyl (DIBAC, DBCO, ADIBO), dimethoxyazacyclooctynyl

10 (DIMAC), difluorobenzocyclooctynyl (DIFBO), monobenzocyclooctynyl (MOBO), and
tetramethoxy dibenzocyclooctynyl (TMDIBO).

The chelator of claim 63, wherein R;; is DBCO or BCN.

15 The chelator of , wherein Ri1 comprises

an antibody or antigen binding fragment thereof,

scaffold protein, small molecule, or aptamer.

The chelator of any one of claims , Wherein is selected from the group
20 consisting of:
%NH Qﬁ Q( 5,
el Y
o

H H br)

N N S
<’5S \{( \V\O W Wﬁi ;éj\/ \M/\N 2,

m n H
0 0 , 0
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fvown/\”)i\/\’(ii
%MJMOMA)\E ,and %MM :

wherein n is an integer of 0 to 10, preferably an integer of 1 to 4, and m is an integer of 0 to

12, preferably an integer of 0 to 6.

A chelator selected from the group consisting of:
CO.H

— HO2C—\ /
\ N 0 HOZ N

y /_/ o
N _\—N HN—\_<O
2 HO.C § O

o N

CO,H
(o]
9 9
COH HO,C
CO,H HOLC
N —~d o NN =
N\ / _ COH HOLC \ N /0 o—N N
/ _
S pative e
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The chelator of any one of claims to 107, wherein the chelator
comprises a radiometal ion bound to the chelator via coordinate bonding thereby forming

a radiometal complex.
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(CH2)COOR13;,—OC(OR 13 N(R13)2;—CONR13)2NO2-CEN-OC(ONR3)25-and X5

eaehot £ and-Aoisindependenth—CHR 1 1)) —or—HEH 3 -ER 1 ICO-HEH M=
e L L
——Fisabsentoratnker:
—— R #sanpucleophthe motetyoranelectrophthe motetysor R | comprisess

ine licand:

———each-Ri>-is-independenthy-hydrogens-atkyleyeloalkylaryl-heteroeyelylor
heteroarvl:
———each-Ryz-is-independently-hydrogen-oralkyk
each-of Ris Ris; Risand Ryzis-independently hydrogensatkeyl-or 235
oralternatively R iand R sandior R -and R -are-taken-together-with-thecarbon
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provided that no more than three of Ao Axs Az Ayl and As are Noand no more than three
of A AAsAor-and-Aqo-are N;
each-of R 15 R R R Rs: R R R Rorand Rip-is-independently seleeted-from
hetereeyelyl-heteroaryl,—ORi3—SRu3; 2)pCOOR13—OCE(OIR 13 NR13)2;5
CON(R12)2NO2—EN-OC(OMNR 12)25- 80K
or-alternatively;any two-directly adiacent Ris Ror Ra; Rys Rs; Res Ros Res Ror-and

a = = oen = N1A-O a¥all
O v C O Og O = =23

-and-Zo-is-ndependently (CR 2))m—or—(CH2)-CR2)COHCH)
————cach-X-s-independentty—E1-Ry:
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—Lis absent ora linker:

L eeemeebens b e pe sl b le e el L e e
heteroarvl:

——eaechRs-is-independently-hydrogen-oralkyk

each-of Ris Ris; Rigand Ryr is-independentty hydrogensatkylor 35

e T T e st T e

of Ri5 Ror Ra R R R Ry R Ro-and Ripis Xsthen b is-a-Hinker-orat leastone of Ry
andR-Riz-isnethydrosen:

cach A s independently O, S.NMe. or NH:
each-of Zi-and-Zo-is-independenthy—(CR12)2)m—0r—(CH):-ER1ICO(EH)—
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————cach-X-s-independentty—E1-Ry:
s
e

10 —cach Ryxis independently hydrogen or alkyvl:
T I e e
or alternatively Ry and Risandior Rycand Rz are taken together with the carbon

15
; ; ; ety ; —OR1;—SR13——
(CH2),COOR 13 —OC(OIR 13 NR13);—CONR13)- NO»—CN-OCONR13)2-a0d 25
srovided that the radiometal complex comprises-atleast one X and-when Rs-is
et ek 1o-andRyyRi-isnothydrogen:
20
159, “Fhe A radiometal complex i 5

complexis-selected from the group consisting of:

HO,C
HO,C 2L\
0

/_/O_\_N /—/ _\—N

¢ L1=Ryq 0
M M L1=Rq4
HO,LC 0 HO,C, o]
N N N N
oo o
— b — M
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HO,C HO,C

N N /—/

_\_ L.-R / \ _\_O
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— b

CCi jcb COLH HO,C

O O O O
\
Li—Ry LRy

Q QQ(WQ

L0 e

Ho,o—( HTR
2 \

W/

p _\_N\

° ¢
HO,C

CH“H

wherein:
M is actinium-225 (***Ac), L, is absent or a linker; and
Ri1 is a nucleophilic moiety or an electrophilic moiety, or Ri; comprises a

targeting ligand; and

each R is independently hydrogen, -CH3 or -CH>CH3, provided at least one R

1s -CH3 or -CH,CHs.
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A radioimmunoconjugate comprising the radiometal complex of

conjugated to an antibody or antigen binding fragment thereof.

The radioimmunoconjugate of claim , wherein the antibody or antigen

5 binding fragment thereof is linked to R of the radiocomplex via a triazole moiety.

A radioimmunoconjugate having a structure selected from the group consisting

of:
HO,C— HO,C—4
2 N / 2 \ /
e () o~
H o= H O
1 \N N
<‘ Cr%\ %“
mAb
Cﬂ“ @“/ &
b
HO,C—\
) ) o
N
) i L—N N O
v T\ N
o mAb HO,C Q
. CH“ “\
HO,C o) N

10 — Riz ,

CCOLH( wfb Cci( 55
°C§\N C;
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CO,H HO,C CO,H HO,C

— H H
HO.C—\ / v HO.C \ /
N =
O—\_ L1—O/ 2

.70 N?
HOZCz:)_< . /_/o Hozcz:)_< . /_/o
wherein:

M is a radiometal ion, preferably an alpha-emitting radiometal ion, and more preferably
actinium-225 (*°Ac);

L, is a linker;

mAD is an antibody or antigen binding fragment thereof;

each R is independently hydrogen, -CH3, or -CH>,CH3, provided at least one Ri» is -CH3
or -CH,CHs.

The radioimmunoconjugate of claim , wherein the radioimmunoconjugate is

selected from the group consisting of:
H02C

N 25¢

CO2H
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\/\O
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N 2%Ac N
— H H
N (0] 0] (0] v
/ N/ H =
N~ O/\/O\/\NJ\O/
COoH H

@)

wherein mAb is an antibody or antigen binding fragment thereof, preferably, the antibody

or antigen binding fragment thereof that binds specifically to a tumor antigen, more
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preferably.the mAb is selected from PSMB127, Pertuzumab, Cetuximab, Panitumumab,
Herceptin, and H11B6.

20:14. A method of preparing a radioimmunoconjugate, the method comprising:
5 contacting the chelator of claim 8 with a radiometal ion, thereby forming a radiometal

complex bound to the targeting ligand.

2+15. The method of claim 2014, wherein the targeting ligand is an antibody or antigen

binding fragment thereof.
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5 J%TSRJ%—,‘

atkenvleveloaloreveloatkenvlharylheteroevelylheteroaryl—OR

(EH2),COO0R 13,-OC(OIR 13 NR13)2;—CON(R 13)2; NO2»—EN-OC(OMNR 13 )0 80435
each-of Z-and-Zo-is-independently (C(R12)2)m—o0r—(CH2)-CRICO-(CH2)n—;

—cach Xois independently -L =Ry

——Lis-absentora-hnker;

——Rysanatkynvlereveloatkynyleroup:

—cach Rz s independentdy hvdrogen, alkvl eveloalkvl arvl, heterocevelvl or

heteroarylk:

——eaechRis-isindependently-hydrogen-oralkylk:

e T I B I e A

or-atterpatively R p-and-Risandfor Ricand Riarc takentogether-with-the-carbon
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atkenyh-eyeloalkyl-eyeloatkenyl-aryl heteroeyelyl heteroaryh,—ORu3 SRz ——
(CH2)COOR13;—OC(ONR 13 NR13)2—CONR13)2NO 2, CEN-OC(ONR13)25-and X5
each-of Z1-and-Zo-is-independently (CR12)2)m—or—(CH2)-CR1IC)-(CH)o—;
——eachXis-independently 11 -Ryy;
B isind lontly- 01 2.3 4_or5:
b o i ind tontly_1.2.3 4o 5:
b o i ind ol € ;
— L heebsentboe bl
—Ru-isanalkynyloreyeloalkynylgroup;
heteroaryl;
—eachRy;-is-independently-hydrogenoralkyl:
each-of Ry Rus; Rusrand Riz is-independently hydrogen-alkylor 3G
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A pharmaceutical composition comprising the radioimmunoconjugate of any one

of claims , and a pharmaceutically acceptable carrier.

Use of a therapeutically effective amount of the pharmaceutical composition of
claim in the manufacture of a medicament for selectively targeting neoplastic cells

for radiotherapy in a subject in need thereof.

Use of a therapeutically effective amount of the pharmaceutical composition of
claim in the manufacture of a medicament for treating a neoplastic disease or
disorder in a subject in need thereof.

Use of a therapeutically effective amount of the pharmaceutical composition of
claim in the manufacture of a medicament for treating cancer in a subject in need

thereof.

The pharmaceutical composition of claim for use as a medicament.
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