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Z*is OH-er NH-W?

Z>is Hor W

X'Hs-ONH-orS:

W2-and W -are-each-independently Halkyleyeloalkyl-alkenyleyeloalkenyl;
alkynylarylheteroeyelylheteroaryhb—CHCH(OCH  CHb) R -where s
152:-3:4:-5-6:7-8-90r 1008 -CH.CH,(OCHCHo),-OR > where x-is15-2,3;
S 678 0 or 10 enchof ki . . .
more-of halo;N3;—ORL —CHoCHo(OCHCH,),-R2where 3-is 152, 3:4:-5-6;
7-8-9-0r 10— CH..CH-(OCH . CH).-ORwhere zis 152, 3,4, 5,6, 78, 9-or
SONR2,—PAOHORD) 2 PLOIRHOR)PLOR 2 EN—OENSENTNEO,—
NESNR-NH2;N=C=N-R5-50:CL-C(0)Ch-oran-epoxidegroup;

Wo-and-W-are-each-independently OHNH - SHoalkyleyeloalkyhalkenyk
evetorthorsiatorrcardhotoreevehdhotorenpd—CHCH—OEH CHb 5, -
Rwhere-wis 1523456789508 1050 —CHoCH(OCHCHL) - OR>

substituted-with-one-or-more-of-halo, N3, —ORS—CHCH-(OCHCHo )y R
where 5234568V or H—CH CH(OCH EH)--OR—where =15

b b b b b
3 > b 2 3 > b 2 3 3 3 2 b b 3

-SO2RE-S0:(OR);—SONR 2 —PLOHOR ), P(ORH(OR)POIR—CN—
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OCN.-SCON-NCO-NCOS -NR&NH2 N O N-RT-SOCE -CeyClL oran
epoxide-group;and

R is independently at cach occurance H, halo. -Na, C-Coalkyl, Ci-C —Co-
Coatkenyl-Cs-Ce-eyeloalkenyl-Co-Co-alleynyl-Cs-Cro-eyeloallenyC5-Ce

SCN
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Xt is O NH-orS:
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12030456, 7.8, 90 0r 10 or -CH2CHA(OCHCH ), -OR ™ where vis 12030
45 6.7 2 0 or 10_each ofwhi : . .
more-ofhaloN3—ORS—-CH.CHo(OCH CHo)-R-where 3-is 152,374,565
75-8:-9-0r 10, —CH.CHo-(OCH2CH,)--ORwhere 21515234556, 7-8-95-0r
10, —SR5-OCE(OHRS—C(O)ORT-E(SHORSSORS—SOR5—SO00R
SONR o PLOHOR ) PLOYIRHOR)—P(OIR 2, —CEN—OEN—SEN-NEO;—
NES;NRTNHo N=C=N-R5—S50,65-C(0)Ch-oran-epoxide-group;
Wo-and-W'-are-each-independently OH; NHo; SH alkyleveloalkyl-alkenyl;
eyeloaltkenyl-allomyl-aryl-hetereeyelylhetereoaryh, —CHCH.-(OCHCHb )~
Rwhere-w-is15-2,3:4:-5:-6:7-8-9-0r 1001 —CH2CHa(OCHCH2)-OR>
substitutedwith-onc-ormore- ol halo N3 —OR-—CHLCHL(OCH CHopy R
where3-8-1-2345-5:-6,7-8- 9501 H0,—CH.CHoAOCH . CH)--OR—where =is

b b b b b
2 b 9 9 2 b 9 9 2 2 2 9 9 9 2

-SO:R*—-SO:{OR),—SONR 22, —PLOWHOR ) POIRH(OR PR, —EN—
OCN-SONNCO-NCS -NRS-NH - -N—C-N-R-SOCL-CHOYCH oran
epexide-group:and

R>is iﬁdep EﬂdEHElS at-each-oceurance }L ha'lea L 137@{—@6 atk y }9 G%'eé €Y eleaHG}Ll—G, 2=
CrathenmvhC-Creveloathenmd oo Co-Crevedoatlond b€
arvl. heteroevelyl or heteroaryl.

8. ¥] i E ] . ;, ] . ¥ [_1_ . . . 2 2 S E%Aeg*g . ]. 2 2 3 E%%Ra#};
bismuth-213 EQ—I%B_IS#B’ lead-212 Empbzaﬁ andlor 2—1—2%%), terbiam—149 64-49%3#)?
ferminm-255-C Em® ) therium-227-C7Th*) therium-226-(**Th*)astatine- 21
EH AL ) astatine217-CH AL ) -oruraniim-230-




| icall ble salttl ¢ wherein M2 Lo >

10— Thecompound-of claim 9 wherein M?-is-actinium-225-CPAe™ ) radium223 (F*Ra®");
bismuth-213-(BBi*)_lead-212 (Pb* and/or 2Pb*)terbium—149-(“TH),
ferminm-255-C Em™ ) thorium-227-CF Th* ) therium-226-(3**Th*)-astatine21+
EH AL astatine217-C AL ) -oruranium-230-
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bismuth-213 E%BB_}%)’ lead-212 621—2%2# andlor 21—2%4—-#), terbivm—149 6449%3#};
fermium-255-C Em™ ) thorium-227 (' Th* ) +therium-226-(***Th*")-astatine 214
EH AL ) astatine21 7T AL ) -oruranium-230-

’ a3 s Lo »

: 3 is-acHrEm-225 E%Aeg#) radiam-223 62%%&&2—#}_
bismuth-213 2PBi*) lead-212 (*Ph* andlor > 2Pb*)_terbium-149-(*OTh),
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ferminm-255-C Em™ ) thorium-227-CF Th* ) therium-226-(3**Th*)-astatine21+
P AL astatine 217V AL ) -oruranium-230-

: ey Lo »

bismuth-213-CPBF)_lead-212 FRPb> andlor 22Pb*)_terbium—149 (OTh>).
ferminm-255-CFEm® ) thorium-227 (¥ Th*) therium-226-(***Th*")astatine 211
EH AL ) astatine217-CH AL ) -oruraniim-230-

’ Ny ol s

~ . é' . . 22; E%Ae%*;, !- 223 E%%Rag_‘k);
bismuth-213-CPBi*) lead- 212 PPh* andlor PPb*) terbium—149-(*Tb*),
fermiom-255-CFEm® ) thorium-227 (¥ Th*") therium-226-(***Th*)astatine 211
EH AL ) astatine217-CH AL ) -oruraniim-230-
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19. A targeting compound of Formula II

N---M!---N
/ N&O’/ \\OJ I NP
= 0 =/ OH
s z? z
\Rze an

or a pharmaceutically acceptable salt thereof, wherein

M! is an alpha-emitting radionuclide;

Z'is H or -L°-R??

Z?is OH or NH-L*-R*

7% is H or —-L*-R?;

aisOorl;

X'is O, NH, or S;

L3 L* L° and LS are independently at each occurrence a bond or a linker group; and

R??, R?*, R?®, and R?® each independently comprises an antibody, antibody fragment
(e anantigen-binding fragment), a Fibroblast Activation Protein alpha
(FAP-alpha) binding moiety, a binding peptide, a binding polypeptide-(sueh-as

clective targeting oligopeptide containing up to 50 amino acids), a binding

protein, an enzyme, a nucleobase-containing moiety-(sueh-as-an

oligonucleotide, DPNA-or RINA—veetor-or-aptamer), or a lectin.

20. The targeting compound of claim 19, wherein M! is actinium-225 (***Ac*"), radium-223
(33Ra?"), bismuth-213 (?*Bi*"), lead-212 (*'?Pb*" and/or 212Pb*"), terbium-149
(*Tb*"), fermium-255 (*>Fm>"), thorium-227 (**’Th*"), thorium-226 (**°Th*"),
astatine-211 (*''At"), astatine-217 (*'’At"), or uranium-230.

321, The targeting compound of claim 19-erelaim20,wherein R?2, R**, R, and R?® each
independently comprise belimumab, Mogamulizumab, Blinatumomab, Ibritumomab
tiuxetan, Obinutuzumab, Ofatumumab, Rituximab, Inotuzumab ozogamicin,
Moxetumomab pasudotox, Brentuximab vedotin, Daratumumab, Ipilimumab,
Cetuximab, Necitumumab, Panitumumab, Dinutuximab, Pertuzumab, Trastuzumab,

Trastuzumab emtansine, Siltuximab, Cemiplimab, Nivolumab, Pembrolizumab,
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Olaratumab, Atezolizumab, Avelumab, Durvalumab, Capromab pendetide,
Elotuzumab, Denosumab, Ziv-aflibercept, Bevacizumab, Ramucirumab,
Tositumomab, Gemtuzumab ozogamicin, Alemtuzumab, Cixutumumab,
Girentuximab, Nimotuzumab, Catumaxomab, Etaracizumab, an antigen-binding
fragment of any thereof, a prostate specific membrane antigen (“PSMA”) binding

peptide, a somatostatin receptor agonist, a bombesin receptor agonist, a seprase

binding compound, or a binding fragement of any thereof.

. . ;-)_ . . . 2 2 S 527’-)5‘ Aeg:kg . i. 2 2 3
CPRa™) bismuth-213 2PBPY)_lead-212 C2Pb> and/or 22Pb*)_terbium—149
7T o femminn- 2350 P o thorm-227 4 ThY o therium-226-¢"Th” 1
astatine-2H-CHA ) astatine-217-C AL ) -or uraniam-230-
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_ . . . 3 . . .
25 The targeting compound-of claim 24 wherein M is-actinium-225- (5 Ac™). radium—223
PR bi 213p.3+ 212p10+ 212p1 4+ » .
Y-bismuth-243- Ftead-242- —andior Pb™ Jrterbimm—149
Y-ferminm-255-C7Em’ Y thorium-227-(7 Th* ) therium-226-(°Th ),
astatine-2H-CH A ) astatine- 217 AL ) or uranium-230-

wherein Man-alo} "

_ . . . 4 . . .
27 Ty 1 of claim 26 wherein M is actinium-225 (25 Ac™)_radium-223
6233%&2# . H %BB_}%# ;Ll%PbQ# 2R2p1 4+ " s ’
ybismuth-213-€ Ftead-212« “andfor - -PbT ) terbium-149
Y-fermivm-255-CEm’ ) therium-227-(C2 ' Th* ) thorium-226-(*°Th*");
astatine2H-CH AL ) astatine 217 CH AL or uranium-230-

N----M*---N
/ NQ—O'/ \OJ I\
OH
O &y
: 5_. ]] . .
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29. ¥] . 1 E ] . 28’ ] . }[5. . . 225;2_2524634:5, 1- 223
PRa?) bismuth-213-(CPBi* ) dead 212 (P PPb*-and/or*?Pb* ") terbium—149
OTE*) fermium-255- P Em® ) thorium-227 (' Th*") therium-226 (°Th*");
astatine-2H-CH A ) astatine- 217 AL ) or uranium-230-

wherewis 12,3,4. 5.6, 7. 8. 9. 0r 10, 0r -CH2CH(OCH-CH»),-OR”
be-substituted-wath-one-ormere-of-halo N3 —ORL,-CH.CHo-
(OCHCH,),-Rwhere3-is 152,354 5,678 9-0r 10, —CHoCHo-
(OCH>CH»)--OR  where zis 1,2.3.4, 5,6, 7.8, 9, 0r 10, -SR”, -
= = = SRS O(0RD—

SONR 2, POHOR 2 PAORHORH),PLOIR 2, EN-OENSEN—
NEO,NESNRNH, N=C=N-R—SO,CL-C(O)Cl-oranepoxide
group;

Wo-and W' are-each-independently OH, NHo SH. allordeveloalkydalkenyl
eyeloatkenylalkynylaryl heteroeyelyl heterearyl, -CHoCHo-
(OCHCH) R where wis 12,3456, 7.8, 9, 08 10 or -CHCHE-
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X is O NH-orS:

W2 Bﬂd 3;[3 are %33]:] ilﬂd%]e en E‘%Ht]f‘ H EH ] E 5]5 ]] ] H ] ] H ]
alleynyh-aryl-heteroeyelylhetereary,—CH.CH.-(OCH.CH). R
”he*e 4 is }7 25 33 Ia 57 69 ;7 83 S’ ot }Qa ot GE{QGHQ (QG%iQGHQ)%'Q&,

be-substituted-with-one-ormore-of-halo, N3, -OR>-CH,CH»-
, )
(OCH2CH) =R where vis 1,2, 3,4.5.6. 7. 8.9, or 10, -CH2CH2-
b : b
(OCHCHy) 5 ;
b b b b b b
D D 5 0 QHQQGQM,_‘
SONR S -PLOHOR ) -PEORTLOR Y -PLOIR T -ON-OCN -SCN. -
b — . L) .
NCONCSNRNH - N=C=N-R,-SO,CL-C(O)C-oranepoxide

OR.—CH,CH,(OCH,CHo )y -R-wherey-is 2.3, 4, 56,789 or

10—CH.CHo(OCH.CH,).-OR - where zis1-2,374-5-6,7-8:9-0r10;

SONR 2 POHOR 2, PLOIRHOR),—P(OIR - EN-OENSEN—
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2CL-CHOYCE or an epoxide
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3

2-Ce

eyeloalleynyl-Cs-Coaryl-heteroeyelyl-orheteroaryl:

2

(2—1%8_}3#)’ ]ead 212 EQ_—I—ZPbQ* aHd(EFQ—l—sz%
astatine-21 7 (AL i :

€2§§F_m3=#

b
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elaim-44wherein M?-is-actinium-225- (P Ae® ) radium-223-(F*Ra>) bismuth-213
EPBP ) dead 212-PPb* - and/or T PPb ™) terbium149-(OTh*") fermium-255

P Em® ) theriam—227-(2"Fh*)-therium-226-C>Th*)astatine 2 H-CHALY,
astatine-217-(C AL oruranium-230.

SCN
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CHB)_lead-212 (FRPB* andlor 2Pb™)_terbium 149 (“OTh*) fermium 255
CTFmMY). thorium-227 (7ThY ). thorium-226 (7T ), astatine-2 11 (*''AL).
astatine217-(1 AL oruranium-230:

{2—1%8_}3#9’ lead-212 Ez—lé_lpb%# and/lor 2—1—2%4#9’ terbium-149 6-1-49%3#3’ ferminm-255
EFm ethorm-22740 ThY otherem-220-4" " Th Joastabine-2 100 AL &
astatine-217-C AL ) -or uraniam-230-
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CHB)_lead-212 (FRPB* andlor 2Pb™)_terbium 149 (“OTh*) fermium 255
CTFmMY). thorium-227 (7ThY ). thorium-226 (7T ), astatine-2 11 (*''AL).
astatine217-(1 AL oruranium-230:

] . 52, ] . 1[5- . . Q%Aeg#;, ]. 223 E’L)%%Ra#;,]. ] 2]3
EPBP ) lead 212 (PPb* andlor PPb* ) terbium149-(FOTh*") fermium-255
P Em® ) theriam227-( " Th* ) therium-226-(2Th*)astatine 2 H-CHALY;
astatine-2H7-C A ) -oruraniam-230-

54. A composition comprising a pharmaceutically acceptable carrier and a targeting

compound of claim 1any-ene-ofelaims11S8.
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576. The targetingA compound_of claim 1, wherein the targeting compound is represented by

the following structure

VamN
d o
{ } HN%_/J
ol N o oM P o/ CoM
B OH\‘/ o ~
o] o/
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Wl
o/

HN
HN>:S oﬂ
o/
HNIO

o)
/_}NH o)

(o]

o/
(o] /—/
HNJ\NQ\%NJO
H NN

or a pharmaceutically acceptable salt thereof, chelating the alpha-emitting

radionuclide.
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677. TheA-composition-comprisingthe targeting compound of claim 576 chelating >'*Bi**,
A DA 12D 3 202R;3¢ IR ATAH 2ITpd 26T BIRa2¢ 212pp2+ o

212Pb4+.
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