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r.:11. ·: P~~~~,1~-t.~Y'.~-~:~?t.if~a:e~iit:··.:;;g_if._::·~~*1:~ ·iJn~t~st:a.~~s . has .. ;been:·. ·r~t>~rt~~ 
which employed I-131 labelled a-amino- (3-ioda.L)4~· 

hydroxybenzylidene)diphosphonate [Eisenhut, M., J. Nuc •.. 4/f.~d. 
25 (1.2), 1356-1361., (1.984)]. The use of radioiodin~/~-~~ a 

therapeutic radionuclide is less than desirable du7<'!!'~6 the 

well known tendency of iodine to localize in th~)>thyroid . 
.... ~_.',"·::··· 

Eisenhut lists iodide as one of the possible met;~J5"olites of 

this compound. In addition, any I-131 left qyer from the 

iodination reaction and not separated i:q ... :(>·the washing 

procedure also constitutes a threat to the tl}1toid. 

Aminocarboxylic acids are known to ch¢i~~te metal ions. 

Particularly stable chelates are formed w:i\~h metals f:r;om --the 
':.-···· 

alkaline earth and transition metal serie($. 
:'-·::> ~~ 

~··· : ·,_ 

O'Mara et al. {J. Nuc. Med. 10;/· 49-51, 1969) have 

prepared rare . earth complexes o.f am£riocarboxylic acids at 

chelant to metal ratios of 10: 1. .<i'.tlley find good skeletal 

properties and propose their us~>· as diagnostic skeletal 

agents. In add=i:tion to high bph~· uptake, high amounts of. 
l )": .. :\··::· . 

radiation were observed in musc·l'E! and/or liver. Of the rare 

earth nuclides evaluated Sm-1.ij;.: and Er-171. were indicated as 
~:/."." 

having the most suitable t'.c'i:J.laracteristics for imaging in 

humans. The utility of th~~~ agents for therapy, however, is 
~;:.-\·. ·.· 

not =~::;;~e:~ et al., .if)~:. j. App. R·ad. and Isot . .li, 129-

135 (1963) , disclose .. d~plexes of EDTA and NTA with certain 
. ·-::::~:: . 

radionuclides, nameJ.;}t'.sc-46, Y-91., La-1.40 and Sm0153. The 

relationship of tJ:+~_.::~tability constant of these complexes of 

urinary excretio11/!.is shown. Chelant to metal molar ratios of 

5: 1. were empl9}ied and high concentrations of radioactivity 

were observed_j;·ri. the liver, spleen, kiO.ney, lung and bone. 

The pr~~eht invention is directed to novel chelants 

possessing/Ortho ligating functionality, which chelant forms 

complexes.with metals, especially "radioactive" metals having 

rare eatth-type chemistry. Preferred radioactive metals 

includ~< samarium-1.53 (1S3sm}, ho"lmium-166 (166Ho), yttrium-90 

(90y), promethium-149 (149Pffi), gadolinium-159 (159Gd), 

1alieliattum""l4p., ·><f:48·~ft.;> ,, .. _.. -~~~-~~·~u1tFi17 . · ·r1.1 7~~~> •· .. ytt~?:l?i'llnr:11s. 
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\:f·P5¥:P;> ·/:·.-~£~,J:i$:];N}+ms:~rt?;:w~':J:~¢'.lF':\~~At,i?!i)::di~·~aaYni£)lrif~·1.4.2: · y;i;4 4·~:r:>· :: · .· ;~e:i~1· 
.. ·.:;· .. ;:·.:···" 

complexes so formed can be used by themselves OJ;:<··:cari ·be 

::::::::t:: S:~a;n;::;:st% ;:;::::. :~~rf~!::~:d~:: 
conjugates can be formulated for i4.<·~~3AJ.8' or in vitro uses. 

Preferred uses of the formul~.t;.:~d:;;t;b~jugates is the treatment 

of cancer in animals, espe·c·~~:fiy humans. 

In addition cer.;t:~::i;fi;·bf the chelant-radionuclide complexes 

can be effec;::tg,.-ij,~l~ employed in compositions useful as 

therapeu!:ip.a:lid/or diagnostic agents for calcific tumors 

=~r:ij~f;ij.~[f1fc:·~~~~\l~ c':!":ctW'§~~t+F.G~~s. ••.for··· ·the ) 



\.; i 

··'. :i.16:~,~x~~<~~kc:i~·r6~:11i:~~:;>·,,:f(k;.:·p·r~-s~rit:::.i_rivkrit::-:f:b:n:, ··pi:o~iaes -:·.~-~ft~,, 
bifunctional chelant possessing ortho ligating functional~·£j7 

having the formula 

ox 
Rt Rs 

_!LJ __ s 

1/1 
R2 n R4 

z· 

wherein: ::c/ 

Z is an· electrophilic OJ;.:·<[rl~cleophilic moiety ·which 

allows for 'covalent attachment -:{fo an antibody or fragment 
i i ,...-::-.. .:\~> .· 

thereof or a synthetic linker /_:which does not interfere with 
;i.'·· '. 

the formation of complexatiqi{}\kith a radionuclide and which 

can be attached to an antibqcj~'.>-or f r-agment thereof; 

x. is hydrogen, _ c1_~p~~> alkyl or CR
3

R
4
co

2
H; __ -. 

R
1

, R2
, R

3 
,(!:ab.a R4 each are .. independently 

hydrogen, hydroxy, co2~-;<6f a c
1

..,c3 
alkyl group; -_ 

Rs is hydrog!P~\-'·or (CR1R2)nCR3R4B'; 

B. represe11:f~ - a linear or branched polyalkylene 

polyamine where at .. /:'.i~ast one of the amine hydrogens has been 

substituted with -~:_':cR3R4co2H group; 

B • r~g-%esents a linear or branched amine or 

polyalkylene /pbiyamine where at least one of the amine 

hydr"ogens ha~ been: substituted with a CR
3

R
4
co

2
H group; 

n ts o or 1; or 

a.·- pharmaceutically acceptable salt thereof. 

It is preferred that · the carbo~yl group (when 

-pre_sent) be attached to the first or second carbon from the 

nitrogen of the B group, i.e. the carbon a. or .13 to 

nitrogen in the chelant moiety. __ .. Pref er~~d compounds 

(;fotn1ula I ..•. are.: thqse . where:', n ',is; . 0 ;-- oi: Ri' R.2 I , RJ and 

the 

of 



.. •'}·p·t>·=:.c ·.· = 
ar~·~~~h;hydrogen,· or n ··~s· 0- and one 

1of~;;_R.3···.·······C>rR··.· 1:s"?;~; 4 , .... 

hydrogen and the other is COOH; or X is hydrogen. When ct:h~ 
chel~nts are to be used as ~ifunctional chelating agents~0~hen 
z is preferably am:Lno, isothiocyanato, semica:t:"J'.:>'.~·~ide, 
thiosemicarbazide, carboxyl, bromoaceta.mid·o or maleimicfb~ 

.~ : ... ·. · .. 
. ··<· . 

. /::·.-·:·: 

The present invention further provides a/h~iunctional 
chelant possessing ortho ligating functio~alit;-fii·;,having the 

.'~-·-~,;\·' 

formula ,;'~;.:::" 

ox 

(IA 
NHC(O)CH3 

wherein: 
.•'';., .. · 

-~~-/:;::~~> .. · 
x is hydrogen, .·ci::...c3 alkyl or CR3R4co2H; 

R1 , R2 , R3}·'· and R4 each are independently 

hydrogen, hydroxy, C()~Ji or a c1-c3 alkyl group; 

Rs is hydr.9~~n or (CR1R2)nCR3R4B'; 

B repres~Ii.ts a linear or branched polyalkylene 

polyamine where ,,~.t . least one of the amine hydrogens has been 

subs.tituted wit1:{·~ CR
3

R4co
2

H group; 

B' :f:$presents a linear or branched amine or 

polyalkylene,/polyamine where at least one of the amine 

hydrogens h~s been substituted with a CR
3

R
4
co

2
H group; 

·:ll·is O or l; or 

a pharmaceutically acceptable salt thereof. 

The present invention still further provides a 

q~:µl'P~ex • wh:ich cchngr,;·s.~'~<ki' '_C;'p'.Efranti n.~vI-ncj:: t:he·-foi:mula 



..• 

'-.. . ./ 

. iii .. 

OX 

z / · ... 

~·· ·.::·· 

. . . 
: ; .. · ':. ·. ::~f!f.J 

/· 
... ·~ .· 

. .' ·:: .. ·~ ·: . 

...:·:· .. -.:·. 
/.-· .. :,: . . 

/ .. 

. /.·:.·-:. 
/:"°- .· 

./~:{:'·· ··., 

wherein: 

z is an electrophilic or nucle,4~hilic. moiety which 

a.llows for covalent attachment to .an _/jhtibody or fragment 

thereof or a . synthetic linker which .dd~s not interfere wi t:ti 
the formation of complexation with /~,: radionuclide and which 

can be att_ached to an antibody or f_r~<Jment thereof; 
/:: .. · .. 

X is hydrogen, c1-c3 a}~yi or CR3R4co2H; 

R1 , R2 , R3 ana
1
,;'f:D:R4 each are independently 

hydrogen, hydroxy, co2H -or ~A:¢).-C3 alkyl group; 

Rs is hydrogen o~:.·f<~R1R2 )nCR3R4B'; 
B represents .at<> linear or branched polyalkylene 

polyamine where at lea:;;·f'' one of the amine hydrogens has been 

substituted with a CR,3~~co2H group; 

B • ·repre~ei-hts a linear or branched amine or 

polyalkylene poly~iftine where at least one of the amine 

hydrogens has be~hsubstituted with a CR
3

R
4
co

2
H group; 

n is/o.·'.6r l; or 

a Pl:J.c!lrmaceutically acceptable salt thereof; 

complexe.a·with a metal ion selected from La, Ce, Pr, Nd, Pm, 

Sm, Eu,-'Ga, Tb, Dy, Ho, Er, Tm, Yb, Lu, y or Sc. 

The present invention still further provides a 

chelant poss.e:;;.si.:P.9,;· ·gf~.P-?_··_i:~j~:~(j:_~~;~:p:g: .. · tl.fo.:btion~i'itY,:/.fi·~:vi-nc}•--•·the 
7fg~fritita ·.: )' · • -·· .• · : ·" ... 



Z' 

II 
,/ .. ':··. 

/{:~s:·~=:- . 

wherein z • is hydrogen, NH2 , No2 , NHC(~?,~3 or N(R' >2 , 

where R • is hydrogen or c 1-c3 alkyl; . ,_·:·. 

xis hydrogen,.c1-c3 alkyl or CR3R4~ooH;· 
R' 1 is hydrogen or COOH; _ _,;·· .. 

R' 3 , R' 4 and R' 5 are indep~ifdently hydrogen or 

cR.3R4COOH, with the proviso that· -~~:·> lear;;t one of R • 1, 

R' 3 , R' 4 and R's: is hydrogen;. o.r ,,:(·:· 

.chelant 

f orrnula 

a pharmaceutically accepta??:te salt thereof. 
".· .. ···- · . 

. :.~=·. 
_,;· .. · 

The present invention:<'.still further provides. a 

possessing ortho li_g·~~f-fng functionality having ~he 
,'.<·:· .. ~~'. .. '.-' 

'.: .. ·. ~ :·: ·•· 

,-. , .. 

wh7fein z· is hydrogen, NH2 , N02 , NHC(O)CH
3 

or 

N(R') 2 , whe're R' is hydrogen or c
1
-c

3 
alkyl; 

X is hydrogen or c1-c
3 

al~yl or CR
3

R
4

COOH; 

·.R' 1 and R' 2 each are hydrogen or COOH, with the 

proviso that at least one is COOH; 

· ... -.R\3 •. , ..••.. -~.,.4 ,, -·~·~:'··~- ·:r!fl.-~·-·· ~-r_:(;:::·;:!fi~~e·~:-:~-riq~~e;n9~;n-t:~Y:··:_··· .. ·.· 
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Se 

·1lY:d:t'.o9efi::'·6:t' ·6R:3fi4c60'.EI;/'~iefi.·• :i~h.~, ·• p'.f;()y~'~tf•"·~~~~· .. : -~·~-:~~as~ th~~~~ 
are CR3R4COOH; or 

a pharmaceutieally acceptable salt thereof. 

The present invention is also directed to radiq~#ti ve 

metal ion complexes, especially radioactive rare-ea .. ~tih type 

metal i~n complexes, and to conjugates formed //'.~ith the 
/ .. ': 

aforementioned complexes and antibody or antibody(>•:fragments. 

In addition, the present invention also includei;{.iormulations 
/.:·" .. 

having the chelant-radionuclide complexe,~JY and/or the 

conjugates of the invention and a pharmaceus;#l-ia.11y acceptable 
/;·:.-~:;::·. 

carrier. Typically the pharmaceutically,:{.~cceptable carrier 

in these formulations is in liquid f o~/ .. ··<·The invention also 

v includes a method for the diagnosis o~ .. (efeatment of·· a disease 

state, especially cancer, in a mamtn,cl,i ·by the administration 
,• .. ·. 

to the mammal of an effective amounf :bf the formulation. 
,~·· .'. .... 

As used herein, the followi:qggindicated terms have these 

meanings: with respect ,-f6>" the def ini ti on of z; 
"electrophilic" moieties ir;¢$.bae, but are not limited to, 

isothiocyanate, bromoac~t~fuide, maleimide, imidoester, 

thiophthalimide, N-hydr9JtY"~uccinimyl ester, pyridyl disulfide 

and phenyl azide; sui,~able 11 nucleophilic 11 moieties include, 

but are not limiteo:<\:o, carbox.yl, amino, acyl hydrazide, 

semicarbazide, and_··: thiosemicarbazide; "synthetic linkers" 

include any synt;l'i.$tic. organic or inorganic linkers which are 

capable of be.frig covalently attached to an antibody or 

antibody fra·gment, preferred synthetic linkers are 

biodegrada,ble synthetic linkers which are stable in the serum 

of a pa£1ent but which have a potential for enzymatic 

cleava,ge within an organ of clearance for the radioisotope, 

. 1{·t6f "{~~fu:P'.i~.fhdi&d.e9-ta.~~PW:fij~".'.J?~ti~·14~s. or·.'pep't:Lc3.e · ·•· ··· · ·. ·· .. ··• · l 
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\.,.../ 

... . ·· ·.· .· 
• .. ·:· 

·: ·· ... ~:,-~·- ';'•: ·~ / . 

J'ik' . 

CLAJ:MS 

.·· .. · . 
. •.'. 

,.:,··,.·.; 
(;.·,·, 

1. A bifunctional chelant p'p$ssessing ·ortho 

ligating functionality havii:ig the f,o~~ula . 
. ,'<:\ ... ::·· 

.. .<:::)·'.'.." 

ox 

z _,-;.·.::···· .•.. 

(I) 

wherein: ,-'-.':" 

Z is an E:{f·~;ctrophilic or nucleophilic moiety 

which allows fo~:\.bovalent attachment to an antibody or 

fragment ther.~br or a synthetic linker which does not 

interfere VII._th the formation of complexation with a 

radionuclide and which can be attached to an antibody or 

fra.gment thereof; 

····_X ·:Js .. :J;f¥'f~;F.:9:9~?·P:};;::l:1,0t·!f~.i@f:';~~;li;~f~:·~", .9't'. ... 9R.3~'49P2i·I;,': .. ·•.:· ···.· .. ~. 



R1, R2, R3 and R4 each are independently _ 
/· 

hydrogen, hydroxy, C02H or a c1-c3 alkyl group; / 

R5 is hydrogen or (CR 1R2 )nCR3R4B'; /<t~'/. 
B represents a linear or branched polya,+J~.§lene 

polyamine where at least one of the amine hydp·S;t~ns has 
.·. ·=·· .. ; ~ 

.;·, .. ::--: ... 

been substituted with a CR3R4C02H group; 4 ;; 

B t represents a linear or branched\'.:imine or 
polyalkylene polyamine where at least OI'.1;~\''6r the. -a~ine 
hyd~o~ens has bee~ substituted wit~ a :•f~-3R4C02H group; 

n is 0 or 1; or . .-::····,-· .. 

n is o. 

a pharmaceutically accept~~~e salt the.reo·r. 
/ ··._ .. ~;: .. 

...-{=::::.·:.·· 

2. The b·ifunctional qb·~iant of Claim 1 wherein 

/"""/;::..:-:·· 

3 •. The bifunctiqriS;i chelant or' Cliim 1 or 2 
<"· .• ·' 

wherein R4 ls C02H· /\ ... · 

4. The bifun:&'tional chelant of Claim 1, 2 or 3 
wherein X. is hydroge,i::i<)) 

5. The b.~ifunctional chelant of any one" of 

Claims 1 throug9;'.\)f· wherein R 1, R2 and R3 are each 

hydrogen. 

6 •.>•The bifunctional chelant of any one of 

Claims 1 Wi~;~ugh 5 wherein Z is amino, isothiocyanato, 

semicar!;>~£ido, thiosemicarbazido, carboxyl, bromoacetamido 
or ma1e:i.mido. 

7. The bifunctional chelant of Claim 1 which is 
2::-[( 2-{[b is ( carboxymethyl) }amino}ethyl) ( carboxymethyl) amino] 

.':f\2~[5.·~atnfri.q·~:4;;:t.c:Cij:-~b'.¢)!:,Ym~:t;•{ly!J,:o.x:y:~;-p:h?nYlle~hario'lq~· ae:ict•·.~ .. • .... ::····· ·• 

., 



\....;' 

.. 
. . . : . . ·~. -: .. ' .. : -

-~ ~-. ·. : 

8. The bi functional chelant o·f Claim 1 which/~-~ 
.t-'::·_:/ 

2-(( 2-{(bis ( carboxymetnyl) ]amino}ethyl) ( carboxymethyl )aµffno) 
·'::.·· ... ·· 

-2-(5-amino-2-hydroxyphenyl)ethanoic acid. 
...:·:·.·· 

/ .. · ... 

,./ 
-~· ·' ·. 

9. The bifunctional chelant of Claim 1/f~ich is 

2-[bis ( 2-{[bis ( carboxymethyl) ]amino}ethyl) amino] -~f['5-amino-

2-(carboxymetnyloxy)phenyl]ethanoic acid. 
/.:_,:· ... => 

;.·,.: .· 
. j:;::-~::)·· 

10. The bi functional chelant of ClS:l:iii 1 which is 
- ~¢ 

2-[{2-[ { 2-{[bis ( carboxymethyl) ]amino}ethyl) ( c~~,boxymethyl) 

amino]ethyl}{ carboxymethyl) amino]-2-[S-ami9b~·2-. -

(carboxymethyloxy)phenyl]ethanoic acid. 
·, .. ·· 

11. The bifunctional chelant(}of' Claim 1 which is 

2, 6-bis{[ { 2-{[bi s ( carboxymethyl} ]amino}~"thyl )- : 
. .... . -

( carboxymethyl) ]ami name thyl}-4-{ amirfo)phenol • 
.. ·,.:. 

12. The bifunctional cln'~iant of Claim 1 which is 

2, 6-bis{[( 2-{[bis ( carboxymethyl H~ttf~no}ethyl )-.... ':. 

( carboxymethyl) ]aminomethyl}-}(~{:isothiocyanato) phenol • 
. (.:/::: 

13. A bifunction~d':'~helant posssessing ortho 

ligating functionality h_a'W·f~g the formula ., 
, ... · .. · 

:·· .. 

'" 

R3 

I 
C-8 

I 
R4 (IA 

wherein: 



.· ..... _,."·_; 

·.· :::.-

R1, R2, R3 and R4 each are independently ~3 
/··;:::.~ :.· 

hydrogen, hydrox_y, C02H or a C 1-c3 alkyl group; /(··. 

R5 is hydrogen or (CRiR2 >ncR 3R4B'; ./. 

B represents a linear or branched poly~kylene 

polyamine where at least one of the amine hyc;l·~·~~ens has 

been substituted with a CR3R4C02H group; /f:o: 
· B' represents a linear or branche,c;i~i·'.i'Amine or 

polyalkylene polyamine where at least ont{-i"'.6r the amine 
. . . . [/··.··.··· 

hydrogens has been substituted with a .,·~~'.jR4C02H group; 
"' .. ·.···: 

n is 0 or 1 ; or "' ,, 

a pharmaceutically acceptap:~·E;:- salt thereof. 
//::·:'-_;._. 

14. The bifunctional cQ.~:j;~nt of Clai~ 13 which 
. fl~ . . 

is 2-[ ( 2·-{[bi 13 ( c_arboxymethyl) ]am.Xfio}ethyl) ( carboxymethyl) 
~- -~·· ~ .. 

amino] -2-[5-acetamido-2-(carb.Q'J(ymethyloxy)phenyl]ethanoic 
I .1,.,:·:':;.. : 

acid. /\ . ~:>:~=-~: .. · 
.. :·:·.-· .. :· 

/ ... ;··:·.•. ' 
15. The bifuncttq.rial chelant of Claim 13 which 

is 2-[bis ( 2-{[ (bis ( carbo.~:~~ethyl) ]amino}ethyl) amino,l-2-[5-

acetamido-2-( carboxy~.E:f~hyloxy) phenyl]ethano ic a~id. 

16. The bi'functional chelant of Clairri' 13 which 

is 2-[{2-[ ( 2-{[bis (~,[~boxymethyl )]amino}ethyl) 
, ... 

( carboxymethyl) a.ni).ho]ethyl}( carboxymethyl) ami no]-2-[5-
...... · 

acetamido-2-( c~f•hoxymethyloxy) phenyl]ethano ic aci id . 

. / . . ··~ ·. 

17. / .J'he bifunctional chelant of Claim 13. which 

is 2.:..·[ ( 2-[ ( 2~[(2-{[b is ( carboxymethyl) ]amino}ethyl) ( carboxy­

me.thyl) ami.~6]ethyl) ( carboxymethyl) amino)ethyl) ( c~rboxyme th 

yl) amino}-2-[5-acetarnido-2-( car!Joxymethyloxy) phenyl]­

ethanqi c acid. 

18. The bif~nctional ch~lant of Claim 13 wnicn 

is?~4~((:2~((..2L.{[.b·'i~:(1 6:~;;§·~fi~.ffl.~·ffiy~t.Y}ini·t.fioJ~·thyi••).(ca~b6xyine_thyT ): 



·······•··.·::/ivl 

amino]e thyl) ( 2-{[bi ~ ( carboxymethyl) ]amino}ethyl) amir.iq']'~~~[5-
acetamido-2-( carboxymethyloxy) phenyl]ethanoic a,?:~\~{'.· 

,. :~:t.~:'./ F: ~- i .. 
19. The bifunctional chelant of Cli31).$:n{ 13 which 

.. ·<'''·:·x.· 
is 2, 6-bis{[( 2-{[b is (carboxymethyl )]amino}e,~·~yf'>-

( carboxymethyl) ]aminomethyl}-4-(acetam~q;dj~~henol. 
-. ·:··::-~ . 

20. The bi functional che]..a.)rltf of Claim ·13 which 

is '2-( {[bi.s (car.b~xym~thyl )]amino}~~:~h'y1)•6-{[{ {[bis-

( carboxymethyl )]amino}ethyl) (9·ci~bbxytnethyl )amino]methyl}-.4:... 
\.....,...1 ( acetamido} phenol. ·.?~.::' ... 

··~ ..... · .. 

21. The bif.u~'.~(¥lonal chelant of Claim 13 which 

is 2, 6-bis{( bis (carbg;Jnimethyl)amino) (carboxy)methyl}-4-

( acetamido) phenol! .<. > 

22. The' bifunctionaJl chelant of Claim 13 which 

is 2-(( 2-{[b~.~{ci~rboxymethyl )]amino}ethyl )amino]-2-{ 5-
acetami~o~~~~ydroxyphenyl) ethanoic acid • 

.. , 23. The bifunctional chelant of Claim-.13 which 

is 2-[{2-

{[bfs ( carboxymethyl )]amino}ethyl') ( cyanomethyl) amino]-2-( 5-

·~·C,f: ta.lli~cf.o . .t·~Pl?i:Ydf 9~¥?:?:~,~:lf::±J,;ri!'·~·~-q;?+C?· :• :3 9:i.,d:~ •. ,.:····· 
·. ' .. , '. ·. : .. ·~. ~ .. :·· . ·. · ... : . :· . : . ~-

., 



l .. / 

·.-, .. ·:·. 

. .. ·.. ; : . : . . : . : ... ~- :_ ~ :-:: .. 
. _-:~. _:. -".=::· .":. -~ . : .. = : .•. 

:·.-.:_..· ·. •··'-.-·· • .. lff,l 
/=··· . 

/(.·_;-:::.-.. 
/:\.:· 

24. 
the formula 

A comp_lex which comprises a chelant ha~J'@~ 
/\:· .. •.-

.{",······· 

ox 
... (··-. __ .... :-·· 

z 

wherein: .-:{:":::' .. _;: 

Z is an electrophilic or nucJ;~ophilio ·moiety 

which allows for covalent· attachmeq:(U:to an antibody or 
(~~· ... ... 

fragmen:t thereof or a synthetic l,i'h;ker which does riot 

interfer_e wi·th the· formation or, ..•. ¢6fuplexation with a 

radionuclide and which can be .~~tached to an antibody or 

fragment thereof; 

X is hydrogen, c1-.2I3.n:alkyl or CR3R4C02H; 
, •, 

.! •. • ..• '" 

R 1 , R2 , R3 and ~'.4·-.-~-ach are independenti'y · 

hydrogen, hydroxy, C02I:{{--9~ a C 1-C3 alkyl group i 
R5 is hydrog~g-.'-br (CR1R.2)nCR3R4B'; 

B represent{-:a 1 inear or branched polyalkylene 
•<.. •• 

polyamine where at; least one of the amine hydrogens has 

been substitut~d(~ith a CR3RqC02H group; 

B' re,ptesents a linear or branched amine or 
poly~lkylene ··p«)--lyamine where at least one of the a~ine 
~?"drogens has been substituted with a CR3R4C0 2H·group; 

n is O or 1; or 

a pharmaceutically acceptable salt thereof; 
.··· ... · 

complexed with a metal ion selected from La. Ce, Pr, Nd, 

Ri.n:~:··snl·~-- •.. --Eu·~. ·Gq_,y·:·Jttrt-:Py.;;~::!:;IQ~:f.~,,,§~·{_-~:T~~:' ,YI;); :>L\J;f J.'_()I\ Sc .•. ~· 



: . ~· . . ·.:. 

25. A complex of Claim 24 wherein 
is 153sm, 166Ho, 90y, 149pm, 159Gd, 140La, 

47sc or 142Pr. 

-·.· -&?~~' /\"'-" 
,/'./%_=,--

the metai£/:~on 
177 Lu ,,:;·,'J'~j'5Yb, 

/i_·::-::.>; 
26. A complex of Claim 22 wherein t.11.:Ef chelant is 

•as claimed in any one of Claims 2 through 1if' 

• 

/'·-:·",;.·." 

/:::.:~··.,.·.· 

27. A conjugate which comprise~:>}~- complex as 
claimed in any one of Claims 24 througp:):~·6_; 

covalently attached to an an~~~ridy_ or antibody 

fragment. 
..'.' .. ". 

/·".·.·. 

28. A conjugate of Clai~fi}:~7 wherein the antibody 

·or fragment thereof is a monocldtl;~l antibody or fragment 
.-';<}; .: 

thereof. 

29. A
1 
conjugate of':¢:~8Iaim 28 wherein the antibody 

or antibody fragment is c~:::6{46, CC-49, CC-49 F{ab' >2 , CC-

83, ·cc-83 F(ab') 2 or B7?'~!-3< 
;': -:.·· 

/' .. ·.. . 
/ .. : .. 

30. A pharm4¢-~'utical formulation compr~s1ng a 
::.-,::--

complex as claimed ,;~':-'any one of Claims 24 through 26, 

anda phys iologica~:~'.f'- acceptable carrier. 

31. ~,{'.ph~rmaceutical formulation comprising a 

conjugate as .. §i~imed in any one of Claims 27 through 29, 

and a physidl6gically acceptable carrier • 

. •··. 

32) A method for the diagnosis and/or treatment 
.· 

of -a disease state in a mammal which comprises 
: :··. 

admini"stering to said mammal an effective amount of the 

formµl~tion of Claim 36 or 31. 

33. A method of Claim 32 wherein the disease 

· .. · .. ~. .. .. ·.: . : .. '• 

~· 
~ . 



., 

·.· .. ·.·.··· .. ·.<.-; .-.·.,·:, 

! ~;; ::>:·j /' 

- /:<9'.); 
34. A method for the therapeutic treatment of /~:~f 

animal having bone p-ain which comprises administering/t::k 

said animal a therapeutically effective amount of t)::l'~:t\ 
... -. 

formulation of Claim 30 or 31. 10 
,{8,'.;--· 

35. A chelant possessing ortho ligati,i,:~~}/ 
functionality having the formula /:{::·,~--

ox 

Z' 

,.:·:: II 

/~\--" 
/:.~}·i;··· 

wherein Z' is· hydro~-'.~;q\ NH2, N02, NHC(O)CH3 or 

N(R 1
) 2 , wh~re R' is hydroge,g)'.~r- c1-c3 alkyl; 

x is hydrogen, c,_r:·o·~ alkyl or cR3R4cooH; 
R' 1 is hydrogen ,6,g>·cOOH; 
R' 3 , R' 4 and R >§/l';are independently hydrogen or 

CR3R4COOH, with the p~,4\r'iso that at least one of R 1
1, R 1

3 , 

R' 4 and R' 5 is hydrog¢.rf; or 

a pharmacettt-ically acceptable salt thereof. 

36. Ther:<dhelant of Claim 35 wherein R' 1 , is 

COOH, .. R' 3 is h~,el:r-ogen, and R' 4 and R ' 5 are CH2COOH •. 
. ::. ·,·.: 

37. :~he chelant of Claim 36 wherein Z' is 

NHC(O)CHj, an.cl X is hydrogen. 

38> A complex which comprises a chelant as 

claimed in any one of Claims 35 th~ough 37; 
:;';;~_:.\ .. ·-.·· ·.• . , ... - . 

' •- · '.i:~: 'et:friipl~:Xi~:4(:W$:~¥ik/~:'./ip:~,W~¥:j:::fp.n s.:~-~:·e_c_t.ed-__ f~,9m __ ,,L~+ Ge.,. 
. . . . .·... -. .: . .: -~ ·. : :, : 

• < 



\ ... ) 

\._,,· 

···.:· .... >:· ·.·.·.· 

Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb,- Lu, _y{:&r 
Sc. 

39. A complex of Claim 38 wherein 
is 153sm, 166Ho, 90y, 149pm, 159act·, 140La, 

47sc or 142pr. 

,. ..... •'. 

,(·<· 
,.··: 

,:::·,.· 

40. A conjugate which comprises .a._o;·aomplex as 
-:. ... ::· 

... • ~. ! .. ' ~: : •• 

claimed in Claim 38 or 39; · / ·· 
covalently attached to an antiJ6~y or antibody. 

fragment. 
/··:·:. 

41. A co~jugate of Clai.J!t1/h!() wherein the antibody 

or fragment thereof is a monoclbrl~l antibody or fragment 
~: ::.= : :: ..... 

thereof. 
::"·: ,'• 

/·:.".· . 

42. A conjugate o-~.Oic1aim 41 wherein the antibody 

or' antibody fragment is ~:~f:i:46, CC-49, CC-49 F(ab' >2 , 
CC-83, CC-83 F(ab' )2 07:(;~12.3. 

43. A oharm~b~utical formulation comprising a 
complex as clai~ed,/f'A.c1aim 38 or 39, and a 

. . . . ' 

physiologically ~:6'.ceptable carrier. 

44. A~~harmadeutical formulation comprising a 

conjugate as!¥1aimed in any one of Claims 40 through 41, 

and a physlologically acceptable carrier. 

·:·.· 1f5. 
.. -·.:·· .... 

A method for the diagnosis and/or treatment 

of a'~~sease state in a mammal which comprises 

a4ministering to said ~ammal an effective amount of the 

~~Fml.llatiorr.· .. ·•l?'t :C'j;;~~m C~·~_"..·.t>t•i:H .. ff•k '·.· . 



46. A chelant possessing ortho ligating 

functionality having the formula 

ox . 

Z' 

.··,, 

,.:.·:·:::- :;::· 
.:..:.c::·;;:: 

... · '·"/ 

lit.~·:· 

wherein Z' is hydrogen, NH2,,(1f02, NHC(O)CH3 or 

N(R' >2 , where R' is hydrogen or :c 1_7¢.::{al\<!l; 

x is hydrogen or c1-c3 af;.-Kri or cR3R4COOH; 

R' 1 and R ' 2 each are hX~rjb"gen or iCOOH, with the 

proviso that at least one is ,C'ObH; 
~'3, R'4, R'5 and_/Jf('~/are independently hydrogen 

or CR3R4COOH, with the prq;~l~o that at least th_ree are 
./::·: .. 

CR3R4COOH; or /~ 

a pharmaceut~4'~Hly acceptable salt thereof. 
/ ..... ·.;, .. 

47. The ci;i::~··iant of Claim 46 wherein R' 1 and R' 2 

are COCH, R' 3 , R ',J:t.·~: "R' 5 and R' 6 are CH2COOH • 
..... . 

48. r~:§.ehelant of Claim 47 wherein Z' is 

NHC(_~-)cH3 an~· ·x· is hydrogen. 

-49~/ A complex. which comprises a chelant as 

claimed th any one of Claims U6 :~rough 48; 

Pr, Nd, 
S;d:;~<--

complexed with a metal ion selected from La~ Ce, 



\ .... ./ 

: . ·. · .. ~ . : . . ." .. ! .. 

/ . 

50. A complex of Clai~ 49 wherein the metai-:·";i.bn 
is 153sm, 166Ho, 90y,- 149pm, 159Gd, 140La, 177Lu, _..1_-:f5;b, 

4_7 Sc or 142pr·. ./: ; 

~-.--.:.·:.-·· 

51. A conjugate which comprises a cq~~i'ex as 
claimed in Claim 49 or 50; //:_ · 

covalently attached to an antiboqf_;;f>·r antibody 

.-::· ·:-::· .. -. 

52. A conjugate of Claim 5f::'_:\4herein the antibody 
: ~: . 

or fragment thereof is a monocloq~¥·'antibody or fragment 
.·. : . :~ :· 

thereof. 
/. 

53. A conjugate of<j'd·f~im 53 wherein the antibody 
or antibody fragment 

83, CC-83 F(ab')2 or 

• . ~'.{.:~--r->: . 
.lS CGr~;46, CC-49, CC-49 F(ab')2, ·cc:..·· 
B7_?(_;~-~ 

54. A pharm.~¢eutical formulation comprising a 
_,.:_,:::·. 

complex as claimed .-~11 Claim 49 or 50, and a 

physiolog-ically ar¢"d:~ptable carrier . 
. • ~··:" . .. · 

.:=-:··: .. 

55. ~:··pharmaceutical formulation compr1s1ng a 

conjugate as ·cfaimed in any one of Claims 51 through 53, 

and a physioi~gically acceptable carrier. 

56. A method for the diagnosis and/or treatment 

of a disease state in a mammal which comprises 

administering to said mammal an effe9~_iye_~:1,noJ1nt o~. tne. 
r&:rm~-;i;~tJcirt: :::c?~t. C:laini<:'sA'\'!16'.d.;:,·0~·~i~;·;;::;yr> :i: .. ···.· .·· ·.· · · · ·. ··.··· .... ··. · · ·. :: 



··-·-·- .. -'- _-·-~~*:~~ 
.• ··:i';. 

~ : : . ·"' ... 

CHELANTS POSSESSING ORTHO LIGATING FUNCTIQ~~ti;'t AND 
.. <;· ... 

COMPLEXES THEREOF _.,.:.:=" .. ·~----~·~: ..... 
.;:.: .. ·_:;,.:·· 

ABSm:.~ of funclionalized amJ~~f~ Ortho ligating functionality that 
.. ~.--;·(~:;:-~}i\ :·. 

form complexes with rare-~;·~e';·metal ions are disclosed. The complexes can be 
.•.•.. _:··~i~::···:!:r-·.-' . 

covalently attached t.g,~'-i~Hbody or antibody fragment and used for therapeutic and/or 
... ··:..:\_\·::~:?:'•.:· .. 

diagnostic purpoS,e5~1 :-'"1n addition certain of the chelant-radionuclide complexes can be 

effectiyely -employed in co~positions useful as therapeutic and/or diagnostic agents for 

~emc.-tib.l'l<#~:::a;mt.9i~~~~f::c;rf~><$~".p~?-\:N.:'.r':f_>;r:<.···<- · -- .. -- ·· -~ 


