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R* is hydrogen, nitro, amino, isothiocyanato, semicarbazido, thiosemicarbazido, malelmido.
50 bromoacetamido and carboxyl;
with the proviso that R? and R* cannot both be hydrogen but one of R? and R* must be hydrogen; or
a pharmaceutically acceptable salt thereof.
Preferred compounds of formula (1A) are subject-matter of claims 2-35.
Preferred features of the compounds of formula (1A) are those where: R is hydrogen; R® is H or methyl;
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A further subject-matter of the present invention is a complex comprising a compound as dsfined above
or a pharmaceutically acceptable salt thereof, compjexed with an ion of a metal selected from La, Ce, Pr,
Nd, Pm, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, Lu, Y and Sc. Preferred complexes of the present invention
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groups. Of the electrophilic moieties isothiocyanate is preferred and of the nucleophilic moieties amino,
semicarbazide and thiosemicarbazide are preferred. It is desirable that the nature and/or position of R' be
such that it does not appreciably interfere with the chelation reaction.

The "X-C-Y" term in formula (l) represents the optional presence of a double or triple bond between
adjacent carbon atoms. The unsaturated bonds may be present independently in the chain length of 0°'to 10
carbon atoms inclusive as defined by the "m" term in formula ().

As used herein, the term "mammal” means animals that nourish their young with milk secreted by
mammary glands, preferably warm blooded mammals, more preferably humans. "Antibody" refers to any
polyclonal, monoclonal, chimeric antibody or heteroantibody, preferably a monoclonal antibody; "antibody
fragment” includes Fab fragments and F(ab') fragments, and any portion of an antibody having specificity
toward a desired epitope or epitopes. When using the term "metal chelate/antibody conjugate” or
"conjugate”, the "antibody" portion is meant to include whole antibodies and/or antibody fragments,
including semisynthetic or genetically engineered variants thereof.

As used herein, "complex™ refers to a compound of the invention, e.g. formula (I), complexed with a
rarg-earth type metal ion, especially a radioactive rare-earth type metal ion, wherein at least one metal atom
is chelated or sequestered; "radioactive metal ion chelate/antibody conjugate™ or "radioactive metal ion
conjugate” refers to a radioactive metal ion conjugate that is covalently attached to an antibody or antlbody
fragment; "radioactive”™ when used in conjunction with the word "metal ion" refers to one or more isotopes
of the rare-earth type elements that emit particles and/or photons, such as *38m, '®¢Ho, 2°Y, *9Pm, 158Gd,
140La, 7771y, 775Yb, 47Sc, and *2Pr; the terms "bifunctional coordinator”, "bifunctional chelating agent™ and
"functionalized chelant" are used interchangeably and refer to compounds that have a chelant moiety
capable of chelating a metal ion and a linker/spacer moiety covalently bonded to the chelant moiety that is
capable of serving as a means to covalently attach fo an antibody or antibody fragment.

As used herein, "pharmaceutically acceptable salt” means any salt of a compound of formula (I) which

is sufficiently non-toxic to be useful in therapy or diagnosis of mammals. Thus, the salts are useful in .
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L e QR3 Ha ~20 . - _

2 (0\yg | 20~~~ 3 2 ( CH2 ) C - N SR R

.. NQ HQ 26 R wherein: 30 -
each Q i s i ndepemrden < y hydr ogen (o))’ CHRSWCh R i nOependently is 7
“hydr ogen, benzy, al with the\proviso that a | east two of- Q
-must be ot her H fromO to ¥ Mnclusive; RZ is . °

. seleected fromt gup consi st ng 'of hydr gen nitro, ayino, IR
1'sot hi ocyanag¥ car bazi do, :5 thiosenisqrbagi oxyl , o
br onbacet am do and nal ei m do; R3 is selected om t group consi str ng of S

G -C4 al koxy, -OCH2CO2H, hydr?ﬁlyhand hydrogen RQ is selected fromthe
- group consi sting of hydrogen, anmi no, isothiocyanato, senicar bazi do
.. thi®®sem carbazi do, carboxyl, bronmpacetam do and malei m do; each R5
_...indepgndently is hydrogen or Cl- C4 alkyl; 40 with the proviso that Rz and =~ -~
R4 cann f J@Een@%q en e'pg f R2 and R4 nust be hydrogen; or a~ 7
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a pharmaceutically acceptable salt thereof.
Additional preferred compounds of formula (I) include those compounds where at least one Q |s

' ~hydrogen and are represented by the formula:
! (\ /3
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R2 / \ (CHp)

-} -0

(V)

x

58
- wherein:
each Q is independently hydrogen or CHRSCO2R;
Q' is hydrogen or (CHR5),,CO2R;




(hrry 7 EP 0 353 450 Bl wherein: each Qis independently hydrogen or
CHR5C 02R; each R independently is hydrogen, benzyl or G -C4 alkyl; with = . |
t'he proviso that at |east tV“’(ﬁﬁﬁﬁéﬁ$ other t han hydrogen; 5 . mis o
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* wherein:
each Q is independently hydrogen or CHR°CO:R;
. each R independently is hydrogen, benzyl or C1-Cs alkyl;
35 with the proviso that at least one Q must be other than hydrogen;
m is an integer from 0 to 5 inclusive;
R? is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semicarbazido,
thiosemicarbazido, carboxyl, maleimido and bromoacetamido;
R3 is selected from the group consisting of C:-Cy alkoxy, -OCH2COzH, hydroxy and hydrogen;
40 ‘R* is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semicarbazido,
thiosemicarbazido, carboxyl, maleimido and bromoacetamido;
each R° independently is hydrogen or Ci-Cs alkyl;
with the proviso that R2 and R* cannot both be hydrogen but one of R2 and R* must be hydrogen; or
a pharmaceutically acceptable salt thereof.
45 Some preferred compounds of formula (VI) are those where R® and R* are both' hydrogen, the
compounds are represented by the formula: S

§0
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wherein:
each Q is independently hydrogen or CHRSCO:2R; -
45 each R independently is hydrogen, benzyl or C;1-Cs alkyl;
with the proviso that at least one Q must be other than hydrogen;
m is an integer from 0 to 5 inclusive;
R® is selected from the group consisting of C1-Cs alkoxy, ~OCH2COzH, and hydroxy;
R* is selected from the group consisting of nitro, amino, isothiocyanato, semicarbazido, thiosemicar- -
s0 bazido, carboxyl, maleimido, and bromoacetamido;
each R° independently is hydrogen or C1-Cs alkyl;

or
a pharmaceutically acceptable salt thereof.

The bifunctional chelating agents described herein [represented by any one of formulas (I)-(Vill)] can be

65 used to chelate or sequester the rare-earth type metal ions, particularly radioactive rare-earth type metal

ions, so as to form metal ion chelates (also referred to herein as "complexes”). The complexes, because of

the presence of the functionalizing moiety [represented by "R'" in formula ()], can be attached to

functionalized supports, such as functionalized polymeric supports, or preferably, when a complex of
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wherein: Ln is a rare-earth metal (lanthanide) ion, such as Ce®*, Pr3*, Nd®*, Pm3*, Sm3*, Eu®*, Gd%*, Tb%*,

30 Dy3*, Ho®, Er3t, Tm3t, Yb3t and Lud*, or pseudo-lanthanide metal jon, such as Sc3t, Y3t and La3*; BFC
represents a bifunctional chelant; and C represents a pharmaceutically acceptable ion or group of ions of
sufficient charge to render the entire complex neutral. If the BFC contains four or more negatively charged
moieties, then C is a cation or group of cations such as H*, Li*, Nat*, K¥, Rb*, Cs*, Mg?t, Ca?*, Sr2t, Ba?*,
NH4*, N(CHa)*, N(C2Hs)at, N(CaHy)a*, N{CeHa)e*, As(CeHsh*, [(CsHs)aP=LN* and other protonated Tn

35 ‘amines. If the BFC contains three negatively charged moisties, then C is not required. if the BFC contalns =~ ™
two negatively charged moieties, then C is an anion such as F~, Ci=, Br~, |-, ClOs~;, BF:~, HaPOs™,
HCOs~, HCO2~, CH3S03™, H3C-Cs Ha-S0O3™, PFg~, CHsCO2~ and B(CsHs )s ™.

The conjugates of this invention, and in some instances the complexes of this invention, may be
employed as a formulation. The formulation comprises a compound of formula (I) with the antibody and/or

40 metal ion and a physiologically acceptable carrier, excipient or vehicle therefore. Thus, the formulation may
consist of a physiologically acceptable carrier with a complex (metal ion + ligand), conguate (metal ion +
ligand + antibody) or (ligand + antibody). The methods for preparing such formulations are well known.
The formulation may be in the form of a suspension, injectable solution or other suitable formulation.
Physiologically acceptable suspending media, with or without adjuvants, may be used.

45 The formulations of the present invention are in the solid or liquid form containing the active
radionuclide complexed with the ligand. These formulations may be in kit form such that the two
components (i.e. ligand and metal, complex and antibody, or ligand/antibody and metal) are mixed at the
appropriate time prior to use. Whether premixed or as a kit, the formulations usually require a pharmaceuti-
cally acceptable carrier.

60 Injectable compositions of the present invention may be either in suspension or solution form. In the
preparation of suitable formulations it will be recognized that, in general, the water solubility of the salt is
greater than the acid form. In solufion form the complex (or when desired the separate components) is
dissolved in a physiologically acceptabie carrier. Such carriers comprise a suitable solvent, preservatives
such as benzyl alcohol, if needed, and buffers. Useful solvenis include, for example, water, aqueous

.66 alcohols, glycols, and phosphonate or carbonate esters. Such aqueous solutions contain no more than 50
-percent of the organic solvent by volume.
Injectable suspensions are compositions of the present invention that require a liquid suspending
medium, with or without adjuvants, as a carrier. The suspending medium can be, for example, aqueous
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ant isb catliytehencla molipthyiene duide dddvgts hydptheldiesutibnates, eliedienzenesslionaled, |andt ieewpolyor- t he -
cart, owtyiprersobitangstees. Kohl er and M I stein [Nature 256, 495-497 (1975); and. ... .
Eur. J. Mammybstances whichiefisct dhe(hydrppiylicity, densty. anst -’r“ﬁ%ﬂ@‘@%@?%ﬁql‘jﬂ syspensiep highly . ...
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--kon, . S'Mﬁll‘c\c@l‘a (%thulv\éﬁdts @JMVd-ﬁ%hctr@Eﬁ) WRIBN ROGS fofmatioPbil the mbhcakAatios BRluant ; and.: -
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- negat ifper{Fetper B‘ﬂVaFﬁﬂ?aE‘PFVéL?fs Y Yg ¢ eloctronhile yiih efwaen appupanerand fiverequivalgnts, | -, -
'.c1o4h§§§ ublb' 24 meiée en ﬂt’ﬁ‘z mapf%ﬂ:t’?ﬂsﬁn'sﬁﬁ'“ﬁﬂlﬂ% EP- ‘(9—%7602 and
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7+ |1 gadiberituna tanl QelibntRiionk | daf 3B Chsad, MabrlyDASkhlom cnpraﬁ‘@gsé ng such
-+ or mulvaghile Rfay 36 @mpRYdd AN thd RErrdspindiy ?Joh@n iob rokititt §r& sih§l Hepl T
~ suspetsipenature rRNGCHERS Battidh it fropialfdit OGS absu riBE pRevaBlyMibnPd 100K 25 C. The -
- --Physi dine gi thertebotionis astp tanipletiors sbdansl etogt 248@ird, W th or w thout adjuvants, may
. .be ssed.Gefibral accesbhie dubstinmeldad-haiasid adsieishie qesieaBlRNfbr the Vdwerall PiabiRy ©f iShnthds Sol i d
. or |i Gahedhes Brand YoQueasuitabiegappioachcinbivaschromination or chiorination of the acid halide generated
ey "~ in situ, e.g. D.N. Harpp et al., J. Org. Chem. 40, 3420-27 (1975). This approach allows for exclusive alpha-
halogenatmn of alkanoic acids which contain even reactive benzylic groups. A general method to substituted
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... radionuclide conplexed with the Iigand. These fornul ations may be in kit
—»..formsuch that the two conponents (i.e. ligand and netal, conplex and . . .. ...
- -antibody, or ligand/antibody andgg Igﬁﬁﬁgl%ﬂ%F m xed at the appropriate time. . .
~.oprior.to use. Wiether prem xed or as a the formulations usually = - -~
require a pharmaceuti- cally acceptable carrier. 50 I nj ectabl e
conposi i Raideaf involves 1eactisESttthd Sryaittacia Wit BonhBiideld? ultufy! SHILRIEG RS erschenk
* sol uti ot &0d MmdrnChdne Spe. 1028626420 1119a4). Both tnidbnogs {tlzaTINb b @aBoxylic atid Whidkeis -
.. recogni fremplertly availatilenfrogrecoemmlcial édoesvat er sol ubility of the salt is greater : :
“ . than the dvlyezaimesrenyclésisusivlasitl 4310-fetyaazadytiedoderats may Keopreparseirbychizsuniedthd tnfeth- o
- separfat edscanhendnt 8ling ot ali. dsdnere Ghém Sec. 99y 22661701974N dngd Tak (ibtnabbealc Brg. i er .
. Such cafynteasls BogH8I(WE8a suitabl e sol vent, preservatives such as benzyl @ =
- -al cohol , qa'bﬁ’@@tﬂé‘u'aﬂ%ﬁﬂthﬁWF%N@"“@%M’OWQPV@MPS périgenhadchy thef rogthadyof Resreux . .
“wat er, 5?!{[9&5?5@3533" a¢id dariutives agy Zé‘ﬂ‘?@e bagh &)-Fo Rex i IRAE.Chem. VatiSR4(1880st er s -
~ Such aq e0‘\Js°f thys 'f‘% Fategals fequirad for Propyiag f‘ﬁéﬁmB‘U" é%'!“’%@"t%e'@ia’g%{ﬂla@e

- sol véﬁt ‘%ﬁﬂ' ?‘?ﬁg’“ f‘%’?@"%ﬂf B’h '?f?f%?&é’?"tcf'g of é?gfﬁ' gugﬁent SRR
~inventi o
- adj uvangﬁ, ek is md'cataf’hgig gg} E‘é@':ﬂ' ﬁ'ﬁt' gqurgi hgee Qdfueous .
. EP.0 35 i§§$él ponV|ny pyrro one |nerta%ﬁ?%f@?me s 08fable oils or
.~ highly refined mneral oils, or aqueous carbox- ynethylcellulose Suitable- .-
_“physi ol ogi cal | y acceptabl e adjuvants, if necessary to keep the conpl ex in.. .
. .suspension, may be chosen from anong thickners such as B
carboxynet hyl cel | ul ose, pol yvinyl pyrrolidone, gelatin, and the al gi nates.
—Many surfactants are al so useful as suspending agents, for exanple, A
. lecithin, 5 alkylphenol, polyethylene oxide adducts, napthal enesul fonates, - .
fj.alkylbenzenesulfonates and t he pol yox- yethylene sorbitan esters. Many . .
~““’substances which effect the hydrophilicity, density, and surface tension ‘of
= the Tiquid suspensi on nedi um can assi st in nmaking injectabl e suspensi-ons-i#
- windividual cases. For exanple, silicone antifoanes, sorbitol, and.sugars..
~are & | useful suspending agents. 10 An "effective anmount” of the . . =
f.ormul ation is used for therapy. The dose will vary depending on _the ... .
di sease being treated. Although in vitro di agnostics can be perforned mnthq
 the. formulations of this invention, in vivo diagnostics are al so-
~.contgnpl ated using fornul ations of thls i nvention. The conjugates and
. fornmulations of this invention can al so be used in radioi muno gui ded
© .. surgery (RIGS); however, other nmetals which could be used for this purpose'
.. also include 9nirc, "'In, "3mn, 67Ga and 68CGa. 16. Qt her uses. of sone
;jkbﬁ chel ants of the present invention may Include magnetic resonance : :
~ 1 mageng, e.g. the conplexes of formula 1, especially conplexes of fornula
=ML, with Gd+3, attachnment to polymeric v.-' supports for various .purposes,.:
e, g. as diagnostic agents, and renoval of |anthanide netal or pseudo-
-1 anthani de nmetal ion by selective extraction. The present invention
- “-provides chelants, conpl exes, and anti body conjugates sone of which are
- --nore*20 stable, and/or have inproved biodistribution, and/or have nore
" rapid clearance fromthe body, than those known in the art. Detailed -
" Description of the Process - 25 A reasonabl e and general synthetic Cor
—approach to a twel ve-nmenbered macrocyclic, bifunctional chelant of the ... ..
. ..present invention as represented by forrmula (I) involves '
- .monofunctionalization of a free-base nmacro- cycle (e.g.
.. 1,4,7,10-tetraazacycl ododecane) at only one of the nitrogen atoms with an
'T"approprlate el ec- trophile (eg. any appropriately substituted
- a-hal ocarboxylic acid ester). This el ectrophile nust possess a suitable
linkgr noiety or suitably protected |inker noiety which would all ow
~..covalent attachnment of the 30 bifunctional ligand to a protein, antlbody
~-or antibody fragnent. It is recognized in the art that alkylative .
techni ques for the production of nmono-Nfunctional polyazanmacrocycles my ° .
result in mxtures of difficult to separate products [T. Kaden, Top. Cuff.
Chenss
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.7.121, 157-75 (1984)]. This probl em has been overcone through the reported

- . mono- N-functional nacrocycle may be :berfor med by t

use of | arge excesses of macrocycle (5-10 equivalents relative to o
el ectrophil e) which favors for he nonoal kyl ati on adduct 35 [M -
Studer and T.A Kaden, Hel ﬁ'&%‘%@t&& 69, 2081-86 (1986): E. . S
Kimura et al., J.Chem Soc.Chem Commun. 1158-59 (1986)]. O her routes to... "
nmono- N-f uncti onal pol yazamacrocycl es involve | engthy protection, _ '
functionalization, and deprotecti igereadeeres [P. S. Pal |l avi ci ni et aI

J. Aner. Chem Soc. 109, 5139-44 (1987); M F. Tweedle et al., Eur. =
Pub. Pat Appl n. No. 0232-7511. A recent report of a reductive am nation.. of

substituted phenyg.pyr U\Fl c 40 acids & nes hag i ssued by Abbott Labs
as an Abstract m a nt rreetlng(D ohn t al., Florida Conf.-
on Chem in ecth‘r%@‘y April 26-29 \fQ ast, FL). A process
that prepare ne-ENXal ky| ated zéﬁ’ﬁ rocycl g\-a 2 ng an el ectrophil e.
‘W th between ut o five egyli \ﬁ@Lents of ble macrocycle in-a "~
sol ¥ent whi chmiﬁ,ll not pronote a proton transfer i$ disclosed in EP-A-0" 374_,,
- 929, Published on June &7, 1990. 45 General, syRthetic routes to the = '~
- chelants of the present i nvention are discl 0574 in Synthesis Schemes |- IV [ .

hereinafter and involve the reaction of a sujtable electrophile and the
pol yazamacrocycl e in an appropriate organi ¢/sBffFef®2®#Exanpl es of suitable
organi ¢ solvents are any hydrocarbon whi clf’ suspeo,t sceyokubi lity, such as
“‘aéetonitrile, isopropanol, methylene chl#ridez5%ol'keffes chl or of or m ' .
~ n-butanol, carbon tetrachl ori de, tetrah¥drofuran, 5% ethanol in chlorof orm - -
with the most preferred being chl orof oggn., 60 nethyl ene chloride, :
'n- bett anol , 1, 4- di oxane afefaset oni tI‘IH/e %I‘I ous stoichionmetric anounts of e
- reactants, terrper atures and ~QNs can be used. Nearly
~stoichionetric anounts of e and_elaocE4 r ophi |l e may be enpl oyed and
yield the correspondi ng nono- N al i product in a single step. The _ .
tenperature range for the reaction % om about 0*C to about reflux, - «vune
prefferably from0' Cto 250 C. The t/ n‘e %‘J@QG reaction is until conpletion .
about 1 to about 24 howd#c, 8s. ner’ cess to substituted a-hal oaci d'
| viability of Synthesis Schenes || and .

es bronination or chlorination of the acid

.esters is desirable éxo Btl}g.,cover
o 'haI!'}J e generated in situ, e.g/ D.N. Harpp et al., J. Og. Chem 40, 3420-2°

IV. One suitable app}q :.[LII’]VO|

(19 Thi s approach al I ows/f or exclusive al pha hal ogenati on of al kanoic .-
aci ds whi ch contain even reXctive benzylic groups. A general nethod to
Substituted . . .. ..... 112 EP O 353 450 Bl acid halides involves, .

_-.=-"r@/act| on of the omgenic acid wi jrboedyi onyl chloride or sulfuryl chlori de :

- e.gs E. Schwenk et Aner Chem Soc. 70, G@mE6-#8Y (1944). Both net hods_,_.
utilize the free car Ilca '%Bocds |8foreqye§ngl'y avAil able from '
conmmer ci al sources. roc es sd
1,4,7,10-tetraazacycl ododec% mayl be pr epar ed by docungnted math- 6 ods -
--such as T.J. Atkins et al Chem Soc. 96, 2268-70 (1974) and. T.J.iw.u=

Ri ctman et al., Org. Syntheses §6 98 (1978). Carpoxynethylation of the - °
met hod of Desreux
usi ng bronoacetic acid derivatives and a suitable base [J.F. Desreux,

I norg. Chem 19, 1319-24 (1980)]. AII of the _starting materials reqwred
for preparing the conpounds of&gN| |nvent| °°§re either available lo from = -
confferci al sources or can be made literature reference
descriptions. In the follow ng Sc he cpnpgoords of fornula (1) are

prepared where QL is hydrogen. Although corrpound I s indicated by~
-the terms shown, other si mlar noieties (U fornad g y (1) where 0" is
hydgogen, r = 0 or 1, n =0 or 1, and m= Okt hrough 10 can al so be prepared” "

by this nmethod. 18 20 cooH

in the following Scheme I, the compounds of formula (l) are prepared where Q' is hydrogen. Although
66 only one compound is indicated by the terms shown, other similar moisties within formula (I) where Q' is
hydrogen, r = Oor1,n = 0 or 1 and m = 0 through 10 can also be prepared by this method.
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/ H 15~ Dr cHzcop CFR 0 353 480 B1

2 75 E dadad Pd/ C1 H2 / COOCC3 CH3OH, 25aC, 2.5 1i1.
- 30° ' 0 H2 10011 Coca 3;% 0SrC, 2.C5 his.

K CCaCHO 123 CQ COCH Hﬂ/C4,3/C20 50 " s
Co c. HC1 £ 7 In the fgollgukqg Schene |1, the

- conpoends of la (I )Y ar® phepared where at
only one co

|shn|CMe ) t fClzer ns
wi thin fornul

i t hi ) Twher ydTﬁ@Eﬁ'"T =
through 10 canTYal so be grepaﬁedpby this ge& oth

drogen. | Al t hough ss™
t her siNTiKar npieties . . -
= r 1 and m=0
P 553450 Bi Schene

HN2~N#010 1)pa/c, B,, CH,08 1) Pd/ C, H2, CHBOH o
2)11A(q), C2HSQH H 76 ~ ~ ~ ~ ~ ~ ~ ~~ H1 |
" HO NH 20 2)i(a), CofsOR H  *4HCL
: -

"’ TN

| K,C05, CH3CN
26

30 /\Nﬂjmas |

N N
\/N\)
e’ H, N
. 35 2 k
COOCB3
HC1
Conce
COOH

COOH

in the following Scheme i, the compounds of formula () are prepared where Q' is CO2R. Although
only one compound is indicated by the terms shown, other similar moieties within formula (I) where Q! is
CO2R, including m =0 through 10, n=0o0r 1 and r = 0 can aiso be prepared by this method.
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+++002 R Al'though only one conpoditheme iIddi cated by the terns shown, ot her=
i simlar noieties within forrrula (I') where Q is C®2 R including m =0
“~through 10, n =0 or 1 and r = 0 can also be prepared by this nethod 856. ..

"'3rcH2CcoRCB3 , 112003, CHI3CN 25 f OOCH3 30 - | S
.<- 1001 H2N ~ ~ ~ ~ 2H1() C2 10 7'--35 /2 COaCH3 HCL - -

B . 1 B Conc/ , 40 X 26~~~ 1/*~  COOH .-
Cooren T oo

B Ll e e R R 30 In the -
_follomﬁng Schene lii, the conpounds of formula (l) are prepared where.

7715 g EP 0 353 450 Bl Schene III S COON

- -CH3OH 02 102 Br H COOCHS .

SRR Socl,, 8BS, - H15 ~ ) [ HN

f®7EttL;~;~ §F14,unr N H H N-H 20 102 :
CH,OH _ e e Co

"ﬂBrCHZCCQCHB 25

oo, ?5!: 17 Ers 30 NO2 02N
e H3COOC L
H
N N-H
H3COOC '\’“ \)
H
BrCH,CO2CH3,
K,CO;, CH4CN,
25°C, 17 Hrs
mxm33

CH 3o . “’A\j -J/,cooca3
ageooe” {_ \)

HaN COOCH,
B2 r/ coocu3
@ (\“’NJCOOCHS Conc. HCl
N N A
B3c00C K/N\)
1 ooa
COOCH ' e
3 V/“ "\ﬁ coou. i
fso ' coou |

In the following Scheme [V, the compounds of formula (l) are prepared where Q! is (CHR-"),,CO:R
~Although only one compound is indicated by the terms shown, other similar moieties within formula ()
66 where Q' is (CHRS),,COzR, including m=0 through 10, n=0 or 1 and r = 0 can also be prepared by this
~ method.
Uso of an optically active alkylating agent has mlmmlzed the - dlastereomers and simplifies - the
synthesis. Isolation of a single diastereomer which would give rise to a single, easily purified lanthanide -
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- 1s (CHR5),Cx2 R, including m= 0

‘“;prepaged by this nethod. Use

m ni m zed thé di ast er eoners akd C?Og@‘%}l ies the synthesis. Isolation of a
3

“single

45

50

&5

H3000C~H30 H2N

- 3r COCC3 : K COOCH3 Q (~~~~~ NOCR
~ Coc.H 40 N , COOCH3 C2N 1
 "H3COOCC - NA% K 11211 EP03634508B1 e COOK H10CC |
*3NC1 60 - o
COOH~~ClfroreOwdul ﬁms.taeuhk&vudm&eﬁﬁmeh%ani.m e&ma&unds of formula (1) are”
. pr epar ed mﬁere QL i CO2R Al though onYy one conpound i s-i ndi-cat.ed
by the

ternms shown, _other S|n1Ia s within fornul a (I) 68  where 01
EFH?% Fﬁ n=0 or 1 and r = 0 can al'so’ be]jf?

Bof an optlcally active alkylatlng agent* has:

di mer whi ch w 2 to asingle, easily purlfled

-~ lanthani dg 1 EP 0 3! 3450 Bl conpl ex qu be desirabl egf or i
- radi ochetl-zt i on a¥-Fwel |+ a i bady _conjugat? oq,~Seheme |V H: e s
_B e CH?)Q\Z} % N~~ ~~~ZHCl3 UON A+~N N-H -
' C 380%) ﬂ
COHON NO, NEN :
I N-H ( 3C)ZCHOOC 15 75 (B3C),CHOOC N\ x ?) '
e - T ~X7C3, Cl13CN(
© . 50-95%) + 20 la
R N 3 COOCH3 203 H3C e
30~~~~~~~~~~~ 30 N/ vCH 3C 38 PReHCN(5€P50H 3 C CobH3 - _
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In the following Scheme V, the compounds of formula (l). are prepared where Q' is hydrogen or (CHRS)-
+COzR and R2 is hydrogen. Although only two compounds are indicated by the terms shown, other similar
moisties within formula (I) where Q' is hydrogen or (CHR®),,COzR, Q is hydrogen or (CHR®),COzR, r = 0
ori,n=00r1,w = 0or1, m = 0through 10, p = 1 or 2, L represents.formula A wherein R3.is defined
as before, R? and R* are selected from the group consisting of hydrogen, amino, nitro, isothiocyanato,
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The electrophilic molety ("R'" in the formula) can also be prepared by methods known to the art. Such
methods may be found in Acc.Chem.Res. 17, 202-209 (1984). A process that can prepare compounds of
formula (I) where R' could be an Isothiocyanato moiety (R® or R* present are isothiocyanato when L =
formula A) involves reacting the amino chelate (R? or R* equal amino, present when L = formula A) with

s5 thiophosgene and is disclosed in EP-A-0 374 947, published on June 27, 1990.

Radionuclides can be produced in several ways. In a nuclear reactor a nuclide is bombarded with

-neutrons to obtain a radionuclide, e.g.
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“.:’neutrons to obtain a radionuclide, e.g. 18 EP 0 353 450 B1 Sm 152 +
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" All percentages are by weight unless stated otherwise.
Some solids were dried using a rotary evaporator (Buchi 461) and/or a vacuum oven at a temperature

of about 55-60°C for several hours. In addition, a Virtis model 10-010 automatic freezer dryer .or Speed

Vac™ concentrator was used for solvent removal.
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(Columbia, MO). Yitrium-90 was purchased from Oak Ridge National Laboratory.

1-(4-Isothiocyanatobenzyl)diethylenetriaminepentaacetic acid (SCN-Bz-DTPA) was prepared by a modi-
fication to the procedure of M. W. Brechbiel, et al., Inorg. Chem. 25, 2772-2781 (19886), and purified to give
a single species on anion exchange HPLC (Q-Sepharose™). Some of the chemicals used were obtained

45

from the sources indicated: N-2-hydroxyethylpiperazine-N'-2-sthanesulfonic acid (HEPES), free acid and
sodium salt woere purchased from Behring Diagnostics (La Jolla, CA); sodium citrate (certified) was from.
Fisher Scientific; thiophosgene was from Aldrich Chemicals; ammonium acetate, sodium acetate,

TLC plates [GHLF 250 micron, Analtech Inc. or Merck Kiesel gel 60F254] Preparative column chromatog-
raphy was done using Merck grade 60, 60 A sllica gel.

Samarium-153 and lutetium-177 were produced by the Research Reactor, University of Missouri

ethylenediaminetetraacetic acid (EDTA) and phosphate buffered saline (PBS) were from Sigma Diagnostics.
HPLC columns used were: Hand-packed Q-Sepharose™ (Pharmacia) either 1.5 cm x 25 ¢cm or 25 cm

50

x 26 cm; Zorbax™ BIO Series GF-250 (9.4 mm x 25 cm) from Du Pont Instruments; Vydac™ (Trademark

of the Separations Group, Hesperia, CA) protsin C-4 (4.6 mm x 25 cm) from the Separation Group
(Hesperia, CA); and Mono-Q™ and SP-Sephadex™ (Tradename of Pharmacia Biotechnology Products)
from Pharmacia. Sep-Pak™ (Tradename of Waters Associates) C-18 cartridge was purchased from Waters.
Associates (Milford, MA), Sephadex™ G-25 disposable columns (2.2 ml) from Isolab Inc. (Akron, OH), and

55
Amicon.

Five HPLC systems were used for analyses and sample separations:

Centricon™ -30 (Tradename of Amicon Division, W. R. Grace & Co., Danvers, MA) microconcentrators from
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tested for the amount of complexed yitrium using the cation exchange method given above.
50
' Samarium Complex Preparation:

Samarium complexes were formed as described above for yitrium complexes except that 3 x 10~*M
samarium was prepared by dissolution of Sm20s (348.7 g/mole) in 0.1M HCI. Radioactive Sm-153 was .
55 obtained as an about 3 x 10~*M solution in 0.1M HCI from the University of Missouri Research Reactor,
Columbia, Missouri. o
The following definitions are provided for some terms that are used throughout this text.
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LS SR R g g T
- 0-t et (e peﬂ af:e C BA DOTA = ok
a- (g ;?na 19%%& ﬁg{ﬁ:ﬁce tc%;:gy')t ‘ﬁy&?‘%g%&zg c%ag §deCane- 1, 4, 7, 10- tetraag;

“ig'fetlc aci
\_/

elant is equivalent to ligand;

complex is equivalent to chelate, e.g. a chelant, linked to a suitable metal ion;

conjugate means a chelant or complex covalently attached to an antibody or antibody fragment; and

antibodies means CC-49, CC-83 and B72.3 and their fragments such as Fab and F(ab’).. Other possible
antibodies are given hereinbefore. The hybridoma cell line B72.3 is deposited in the American Type Culture
Collection, having the accession number ATCC HB 8108, and the other named murine monoclonal

40 antibodies bind to epitopes of TAG-72, a tumor associated antigen.

The invention will be further clarified by a consideration of the following examples, which are intended

to be purely exemplary of the use of the invention.

Preparation of Starting Materials

45
Example A

Preparation of d,/-2-bromo-4-(4-nitrophenyl)butanoic acid, methy! ester.

50 To a solution of 5 ml of carbon tetrachloride and 15 mi (0.2 mole) of thionyl chioride was added 10.46 g
(0.05 mole) of 4-(4-nitrophenylbutanoic acid under a nitrogen atmosphere. The solution was brought to
roflux for 1 hour with initial liberation of hydrogen chloride gas and sulphur dioxide gas. To the warm
solution was added 11-0 g (0.06 mole) of N-bromosuccinimide in 25 mi of carbon tetrachloride and three
drops of 48 percent aqueous hydrogen bromide catalyst. Bromine gas liberation was noted. The dark red

56 solution was refluxed for 35 minutes. The solution was cooled and poured into 100 mi of methanol with
stirring. TLC analysis (60:40 ethylacetate:hexane v:v) indicated a new product (R; = 0.89, silica plates). The

. excess solvent was removed by rotary evaporation and the dark red oil was filtered through a flash silica gel
pad (2.54 x 12.7 cm) (1 in. x 5 in.) using methylene chloride as the sluent. Evaporation of the solvent gave a
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30 EA- DOBA = 1-[2-(4-am nophenyl)ethyl]-1,4,7,1

- 0O-tetraazacycl ododecane-4,7,1 O-triacetic acid; DTPA =

met al i oRig ogpm{,“gﬁ{eq,ﬂmmavagQﬁ&@{gﬁ.zegrbéconpl ex covalently att ached to an

- Ameri can Tyess, Guls, u2os, (17| 8300, koM 35.88800ng t he accession number ATCC HB 8108,
~.and the other named nurine nonoclonal 40 antibodies bind to epitopes of -

- diet hyl enet ri am nepent aaceti c acig; -DTPA = 1 _
~ -(4-1isothi ocyanat obenzyl) - di et hyhgr?e%g:}zgﬁﬁﬂepent aacetic acid; EDTA =
- ethyl enedi am netetraacetic acid; chelant is equivalent to |ligand; 35

conpl ex iy Gl Vi ab. a8y, wnikh WBEL 85:8 miftu@ of fe kA pRNALct: MetyiK&thr bhdstitiriglatahdic ;

anti body ory RRRi@GEEky fragment, and antibodi es means CC-49, CC-83 and B72.3

and their Bre@EsE®, £200da), 379ERdesy 286@l)) 2. Ot her possible antibodi'es are
gi ven sher emsghairo@ech, T samiey br i doma cell [ine B72.3 is deposited in-the

TAG 72, ExatnpleBr associ ated antigen. The invention will be further clarifi e'd'

. by a conS|derat|on of the follow ng exanples, which are intended to be

- pur el j efrenppstion §f add-(ritephpsiety M .HE 10 TRrEsrRGvsiadodasean HAqRis eridh dmethylesierng. .

Materi al s 45 Exa | e A Prep ar atlon of d,|-2-bronp-4- é4 ni troghengH;ebut anoic

" acid, neth s°' pn of 1.7 19.0 'B'I“Ef?)l r? 4c7f'° "ﬁfza‘b“lc'°

. and 15 nyedjiigeden Noide ‘ iy
4 (4 tg;t?éﬁfémg@??m{;g g 4 o tJ;§ e %1‘5"‘”5 gé%fpn

ﬁéEPé ll ll;di teg(a& Ql’te tl@ &E(‘ﬁ o orm
E cr\gi‘ﬁlnch Q1b h)V\ﬁ%E ;ti r?r"‘f

et n i%%ﬂ%idﬁﬂ)' il W J56 mior e r& rﬁ&ﬁah&i& I6lofori, ieNBweddsy

three dr@ﬂSso%mﬂs‘%staﬁ roC B1aLiioAd] bARiAhg IRT 1RE BRoaltk WaledBmBiAdcdrd SvapoRiied T a.ewaas

gﬁ;ﬂ Okl och il % P

i ber gt | 15 Y\H46AING1E,. 94T hercoRifbKths Qifle PRduct @8 W ligi yeNsaSgldseS Tritutstion bDs chibroform

m nut es. sollifidh & Qhis! flasswithasotie/0 oth& destiitedl ip PrecipithtionNbica WK powded f(MPret hgasal Cipof h

. .stirri nganalftical pariplaydseharagtar2edlBy: et hyl acet at e: hexane v:v) indicated a new . ..ol

product (RMHNMB.(@G)Silica plates). The excess solvent was renoved by e
rotary- evapas(d 7.396)ahol (s).1989dd) X5-8.66h).&E0BMMEO1M t ered through a flash silica
gel ped (2‘354NMB@EC|?7@ Hy1 in. x 5in.) using nethylene chloride as the . .-

" el uent. Evafoh M6k 1499e1236) 8230613488 4-246.8, 454328899450 1 clear oil,

. yield 15. 439 which was a 85:15 m xture of the titled product: nethyl
'-"-'"char acte L zed Yule 3 4.20(dd), 3.79(s), 288

¥ Py '°’i%&bﬂﬁ(ﬂ-‘!’\ﬁ(\% V%‘“ ‘('g fo 47 5, 129.3, 123.7, 53.0,°% %
;"'44 4 35. 5

wi 1-met y d @hesrreéléu% s Aol Hea
1N,

ester of MBSt art | ng butanoic acid deri vative The titled product was _

t
a-[ 2- (4 &hi:n%g of p- %y\:tg i:lu ci Fjg a({p‘al r#\o(? aﬁ)Jthlon C_}g«londe 15.1 021 ;;:ad% d

eﬁv)x nﬂlﬁer a nitro
I'Btﬂﬁg Wrﬁ 8499 ﬁ)a@& ddfodlin sithn ﬁb@tloﬁéa%ﬁé‘ﬁerﬁﬁ teb 484 16 Qéfﬂ ﬁH m-.

was adderﬂlxtare TreCtodcBorPrixkiFE0NER )alléWod & codr QHQFH)adﬂ:‘ érfbrid WisORBRNYd withrhéheabiqs@Ci d
- methyl  eff &dded B6wPATIReddling HOMEYSRE @AYl £1 SthcoftX RAEYeEVédd SVEYelidvh SiPby dishlii6rs

-under a #irdduced PrestlrdBPPF @68 ONatt1l i) thdlighra siXdich chid@n bPgiask helides The stucturédt -
- stirred fhottepbdbmwascontrmabput 25 C. TLC (using Sol vent System 2, on
~..Anal t@ch STH NWR (¢RCh)pl at es) indicated the formation of the title product ..

.. (Rl = 0. 73p.25@ns8NdI 9.50%), 8I8BF of or m sol ution was applied to a 2.54 x 40. 62
oem (1 inch x 16 inch) flash silica gel colum (pre-eluted with 5 percent
- met hanol B@meePor of orm), eluted with 250 mi of 5 percent nethanolic

~chloroform followed by elution with Sol vent System 2. Fractions contai n| ng

pure t?’@aﬁf'ﬂbﬁeﬁ*mfé‘?pée'%'ﬁﬁ ﬂ%&f%@v@wﬂw&% *icpclr ey ester.

To 529 mg (2.068 mmole) of 2-bromo-2-(4-mtrophenyl)ethan0|c acid, methyl ester (prepared by the
procadure of Example C) in 20 ml of acetonitrile was added all at once a solution of 354 mg (2.068 mmole)
of 1,4,7,10-tetraazacyclododecans in 20 mi of acetonitrile containing just enough methanol to effect

s0 complete solution. The resulting pink solution was stirred for 1.5 hours then concentrated In vacuo at 35°C
to a low volume. This crude monoestertetraamine was purified by silica gel chromatography eluting with 20
percent (wtv) NHiOAc/CHsOH. The purified monoestertetraamine thus isolated as the triacetate salt was
then converted to the free amine. Thus, 270 mg in 3 ml of water was treated at 0° C- with aqueous K2CO; -
(10 percent wi/wt) to a pH of 11. The basic solution was then extracted with 10 ml of chloroform, five times,
65 and the chloroform layers combined, dried over sodium sulfate and concentrated to give 160 mg (42
percent yield) of the desired monoestertetraamine, characterized by NMR and fast atom bombardment
" mass spectrometry (M + H]* =366) and by: '
' 1H NMR (CDCl3)
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20 '2.15 g (5.46 mmol e, 94 percent) of the title product as a Ilght yellow
“"gl'ass.” Trituration of a chloroform sol ution of this glass wth diet hyl :
ether resulted in preci pltatlo#,gfgaéx {e powder (MP - 156-596C.) of .
anal'ytical purity and characteTi 6 *“"H NMR (CDd s) 8.14(d), 7.39(d),. °.
3.71(s), 3.39(dd), 2.5-3.0(m, 2.08(m, 2.01(m,; 26 13C NMR ( CDC13, 7t
VHz) l??mid 49y 4.79(953.75(s), 42-244m}23. 6, 62.3, 51.2, 48.9,. 47.2, 45-8
45; 4, 3238 :m\)n &-,)1) g(g)npﬁsé)c 30 ﬁg‘r}epar ation of
2-brono- 1216414nst1mo>,hem(y,l1)z4a¢ B209.8, 420,489, 488 hyl ester. A mixture’ of
p-ni trophenyl acetic acid (25.0 g, 0.14 nole) and thionyl chloride (15. 1 m
0.2 mxdnpleEn dry benzene (100 m) was stirred at reflux under a N2 pad for
three hours. The m xture was then evaporated to dryness in vacuo. The ~
7 resi dReepaation di N-fPerhatieaty-b-nitrokentydr 4i7d Dtetredzheyclodidecandd stirred at refl ux undér.a
~ nitrogen 356 pad. Bronmine (7.2 m, 0.14 nole) was added in small portions "
i over a pér s gredi chigfem gplufien {29 fi"hémﬁﬁﬂ"?%%f’rﬂg i 47 1¢-8traazacuclodedacpnen{16.f xt ure
- vvas"’am"l?!ﬁéldasc yidedhp, Ph‘%{PfH"t w@“abﬂew mHIFPRinipR2. ?Na§f H@W@We‘id"‘wpﬂ’iy‘ﬁ’&"r% |

n |on %tempsrﬁg SfPret re tha red - :-
ge o599 P 4% ﬁ%ﬁ ﬁ4§§‘7"’“‘168 Coo
_;ecov ;%ﬂ %%“ 5‘ﬁ"°§m§%)l (T phoglﬁct?coafu'%a# j " ?a£§’°?{‘ IyIe The' sé?g '8 of the..'__. :
tit Eéﬁﬁ confirmed by: 40 HNI\/R(CDCIS) 8.25(d), 7. 81(d) :
nyl’) |

S. g‘Ll(s) 11634 15@%&@9 ks, 105’5?%@6?%&95‘56’50 4718, 45.45, 45.29,
-UL£4 ni trophe 1,4, 7,10-t et raazacycl ododecane-1-acetic acid, 1- nethyl

est er a9 Ny (2. 068 mmol e) of 2-brono-2- (4-nitrophenyl) et han0| c aci d .
w~-methyl—ester (prepared by the procedure of Exanple C) in 20 m of
. aceb Optepiritlof ol K-y ehd Q- il dberil/ ) IIVGR-t@rasAatbytiobedcamb. 354 ng (2. 068 mmol e) of
~~-1,4,7,10-tetraazacycl ododecane In 20 ml of acetonitrile containing just -~
' -'--;:..:.enough Mot 4 hrdioxane salftoe (20 B of taMl-etazeptiadodesae FRay, e suiole) wegs gidadka = -
sol ut digxanevalution (15rrali off hrydibxys5-hitrebeszyt bremide (rPces ITtmmdledn one podion witaconStant. C to
~.a | owstirdngurier Savprel minude KaGRodh 1ok mestaddedmandestining ganfiupd det hhowsi #ti wemgel .

... chrz miampgriaiifeh Yheceaptiomegixipyer was en filiarecoand t'qq/\ﬁ' ) CORFNTRIRT [014ae3q to g a yellow . ed
" nonoe SYRiEeliS: which Wap shrorglegranbes] (ﬁt"ﬁ’ﬂn)é’ﬁ st"Pﬂaget' é’!’ﬁtﬁ?"’%‘ms&’s‘%§ Theetssi®dnver t «

5 to t h&wpg-aleylateg; ?{%d“"fr}’fﬂfs '“'M ?"0 °f‘tr E’é{?'\e s°at=°'t§ﬂ'"9dc WI t h
'aqueoﬂ@' "“"e '°"f q," "g
o hen B %p”rﬁF?é'“?ﬁéy HY’or oform

Q Odlf
uaiR" £ dﬁ& Koncentrat ed to give 160-ng:

_ ove. G
it afer%o' j }ga"’“d' d over 4go |al

(42.p f e [ RS characteri zed by NMR
and- fggsgpat%%bféag%aérb ?réedr%tmiggsﬁ?%ectro?rﬁe? rgéq?é&a/?wki? = 366) and by:. “H-NI
CDCL@)a g EP 0 353 450 B1 8.12(d), 7.44(d), 4.75(s), 3.76(s), .
’62""2’7’1%???; 13C NWR (CDCla) 171.5, 147.6, 144.0,130.0, 124. 0’, 67 0 4 .
7.9, pfbBartion 4101-B-(4-StrophergNgty-17, 70 ipad-adyciodbdedane.
‘N--(2- met hoxy-5-ni trobenzyl )-1,4,7,10-tetraazacycl ododecane. To a sti rred
. chl or of alna stixed isolation (o 8.50rg) (€D ﬁfn&lem b 04,2 1Bteaagdcyclododecane in 50 ml of pentene

i, 4, 7 staiflizbe thiareiaracwas| addesiciecpsvise ofel G. file thinute peiddanith wigeroaststierielg andehé oitradenr m
*--sol4at atoesphe® 49D g (Tatrnale)ioh iy (Zhrdmagthpl)-4-Ritrokmtideox y - 5- ni t r obenzyl bromide (8.5 . .
-~ ol e) iStiriog eap certinugd for boud 118 hoirs 13l regmetemparatire (aboys 25 sE)uvherebipan artshlseofhours - -
' the rembe hykrbramidelpresiniiated fan salutien) Thoentirerreaction mitureevag apriechi ledisgsilics gelvacuo)
;to gi odunn 264 x 4842 il drin A8 i} Whiehkad gerupreraluted #ith § percentmpthangt in chioroform;

200 mi of this solution was applied as an eluent, followed by slution with Solvent System 3. From the
45 desired product was separated 1.45 g (9.7 mmole) of p-nitrostyrene (R; = 0.98; Solvent System 1). The
.desired monofunctional title product was isolated as an orange-yellow oil (2.27 g, 7.06 mmole, 40.6
‘percent) which solidified upon standing (R; = 0.73, Solvent System 1).
A sample of the titled product was recrystallized from CHCIla/cyclohexane and showed the following
R characteristics: MP = 146,5-148.5°C;
=" 60 'H NMR (CDCls)
- .8.135(d, m), 7.395(d, m), 2.91(t), 2.77(t), 2.72(t), 2.50(t), 2.60(s);
13C NMR (CDCls, 75 MHz2)
148.5, 146.7, 129.6, 123.4, 55.5, 51.4, 46.9, 45.9, 45.1, 33.7.

S
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System 3). The nonoal kyl ated product was isolated in 79 percent yield ('IVP

= 154- 156*C), and characterized by: 18 . 13C NWR (CDCd8) 162.47, 140. 63,

'_Exarrple F 20 Preparation of N-(

- solutio ) of 2-hydroxy-5-nitrobenzyl bronide (1.2 g, 7 nmol e)

.~ CHC are( LOO'HWMR (ORGLY i | t ered t .renmove CHCla-sol ubl e amine-"
- starting n&t%) §I49(d7Fﬁé9ﬁ)ﬁz§F(tb?6@Gb?5%\ﬁﬁ then isolated in pure formas a -

127.92, 125.49, 124.53, 109.91, 5, 50.90, 47.18, 45.45, 45.29. - .
%Sﬂég? 8%?/'3% ni trobenzyl)1 : e

- ,4,7,10-tetraazacycl ododecane. To a 1, 4-di oxane solution (20 nl) of

-1 4 7 1@ 4044 gazacycl ododecane (2.3 g, 14 mole) was added a di oxane

por ti-on phdphBiidh @ ftadHtfobstizy 1.4, ib-tethlatadyciodaeedne] M nutes K2COo (1 g) was -
added and Stl rring continued for 1 hour at room25 tenperature. The

react §on nhxsb wi of sheofdrh vas hddedl 85¢ (R0amiindid) ef 1,4.7,10-etezacpriciedecanstand 179 (A&Hcuo. . ... ...
" 10 gi Ve ningg bindebeheyrbromiteiatd thi imbhurevstisred ndenitraggn fon B4 bbufsca Pe1Ah Thepehlosgfering 5 -
“gel el utsiung olytiiobiSolde ealt wésytsaneappid toTl ¢ ind &7 rire dolwomef-flastisflica peldSe) epicRysemyuas | 1
i sol at ed).fTheewahebtdined (2.13 /g36.83 mmplp)gcmth?w praduckas fople mwllchﬁﬁa'ﬂﬁﬂtpawth@d L
unr eact &8 pereentigield (it=9.58 §Ph'ﬁ@h$¥5¥§m DrvP £H@8y8" Cofnd dirhenghyagiarized ¥at ed with

 yellow - “CNMR (CE 5; P rcent) (NP = 142-145 1C) and further
_characten%& ogwgg ! 28imeps: 83, 31.80, 36.54, 101.88,
107..22, Maagplet: ﬂi‘m (f°" atei 5023’9'a Xa'g’( NS G 36 Preparation of
o 1-[2- 64 EI;I(I trophenyl )ethyl]-1,4,7,10- tetraazacycl ododecane. To a sti rred

- sal qun—&%—SO g (20.3 rrrml e) of 1,4,7,10-tetraazacycl ododecane in 50 m

~of Pent qpa, at.onm#am.,mmmmb@ma%mw&ms added dropwi se over a five. ' .-::.‘-..!'.
m nute period wt orous stirring under a nitrogen 40 atnosphere 4.00 g

(17, 4mol g) 19T mil - &2mbﬁ1£lﬁpeﬁabyhu}ssoﬂedﬂ6900benme mnSild) I 6fi Mga-hasbesyM 4Ted for

-~ chloroformwas added 3.5g (20.3 mmole) of 1,4,7,10-tetraazacycl ododecane.

about = 18ethagdatyiodddetdne (Prépaid ©F &b roteduresd Ekaniple' M) Tothesobiigroves addeal 360 &g of 10am ne - .
- hydr obr gaicei pailadit ph tabanctatalysinfxeess hydragan wasmurged thirough the sclttiop at 29i° Gt Within 46as = - -
appl i ed nbigutes TLCdrefvated khiatthe dtisl prasiottivam prefar@ii(Rx = 1533,780iuen) Sygtem3h Okromstosrrgglwmu ch..
had beerpugiicatios loUthe thrrosdtthiedsprpdvcionas condiueterbanol inj X160 flgshofiies pRiumn (Solvent Systego yj
of t hiss 3 eidrovisiad 9ROSRFP Pereatt) gbthefitlecrqdugias 2 pale vl ¢leBrPillel uti on wi t h Sol vent
Syst em 3. Thediee toaee tilg prodect (102 ;g%%'ﬂ@?'e)\/\‘fé?é cenvpriad e de hxdfa%'b E@" ?V % ]

1L e et i S S Té”aﬁ ?ﬂtane hie v°“a' |
otitle pr I
. 40.6 * mg (0347 Ej& 6&?‘28 % P‘i’ g g@m bﬂ‘a?{"g’ﬁa? 0.73, Sol vent:
- da 27"0%5‘55 * B dos %%g;f ) 528 (EPPolE S aﬁ”‘@ﬁaizﬁiéffi'tl'céedwﬁiﬁvm s
-..~-146. 5- 148. \ 335(d, m, 7.395(d, m, 2 91(t)
2.7, 253?2" 2220 Py 2% 0% i§! g (CDC13, 75 M) :-.....
. 148. 5, %%%1296 123.4, 55.5, 51.4, 46.9, 45.9, 45.1, 33.7. 24-EPO
. 353 450 nple H Preparation of 1 L
-(4-ni t rEpépRRBN of 2-hmethoxy-sliirdbeiizyiaigieacy cl ododecane. 5 In 50 m of

~and 1.7g (To 8%olugonoe sodium Eyaniod @ng.yi21 bmmmledm watel (5Aeni)TatA0NE ovas taidedcul smaltier

" ni t r ogerpoftions wth sticiog 8 hettsofion*of E&methlxy-Seritraberaibromide 1(25r g-y106:6 mMmath) doetkandl (5 sal t
- was t hermirFhé reection mixturel wesrthenxrethied far 1.5 boungymoatsd, fridfiereds iThe filier epke wesswashedht .

- Syst em 33ith aCetenitdle \and thelfiteateneas evapp@iteg it 3agD tenyiglded-meshoxy-fmitrobanpydnitrlp dt%sv as a 'j

pal e yel 108 pereent)iag a tah salidaThetprqsket wag, phatagterizqd by:
_ P y 13C NMR (CDCls) b "puFeEy
pr 1614, 141.0, 125.7, 124.6, 119.8, 1185, 110.2, 56.3, 18.8.

Example L

Preparation of 2-methoxy-5-nitrophenylacetic acid.
50 _
A slurry of 2-methoxy-5-nitrobenzylnitrile (19.5 g) (prepared by the procedure of Example K) in conc.
HC! (20 mi) was refluxed for three hours. After cooling, the crude product was recovered by filtration and
washed with water. The solid was taken up in hot aqueous sodium hydroxide and filtered while hot. The
orange solution was cooled and acidified with HCl. The precipitate was filtered, washed with water, and
55 dried to yield 2-methoxy-5-nitrophenylacetic acid as a white solid (15 g, 70 percent). The product was
characterized by:
13C NMR (CDCIz-CD30D) :
172.8, 162.5, 140.7, 126.2, 124.7, 124.1, 109.7, 55.8, 35.0.
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88 percent yield (Rl = 0.58, Solvent System3), MP = 128-129 C, and further - ..
characterized by: 10 1H NWVR (CDC13) 8.19 (d), 7.49 (d), 3.69 (s), 2.82

(t), 2.70 (t), 2.59 (m; 130 g@%@ 75 MHz) 147.2, 128.4, 123.8, 588 :
B1.7, 47.1, 46.3, 45.1. Ex BL avoid confusion with later . . -
bi ol ogy exanpl e nuners). 15 Exarrpl e J Preparation of

1- (4- cganzyl ) -1, 4,7, 10-tetraazacycl ododecane. 20 In 10 M of

met hanol~ was di ssol ved 690 ng (2.25 mmole) of 1 -(4-nitrobenzyl)-1, 4,7, ‘10 R

~t et 1 adzRERhfOBeRBEMéRPPABsheladeheac; memglwser. of Exanple H). To the’

2o et Roxy- 5sni trophenyl acetic acid. 50 A slurry of

' coollng,

pr eci Qicr@tRmRS 342012 @100s), THARSIRA wib brdughBiofiux #R 4

"solution was added 350 ng of 10 percent palladiumon carbon catalyst.
Excess hiodh shgeyrot 2rersthpxyrSgdicbpbanylecetidiadid(@.2660d, 10.74ommelb) (@BparedBy they nrdmedurel&
m nut é&sanifleCL)i in drycleenzege (§9arhl) wiseadded thionyrobidiidet (4.0a, §¥8cpmele)d A(dRing-tulls 8@,
Sol vermpndgyeet ware Blpced Oh rterflastoand Apphmistung iwab feifierad fop @ hotrs.tThe resigtingeygiiow solutian - : -
pr oduckas wensentrated e yasdo tna smallryolusee e faken up| imdty astbn tefrachistidarBromins (9.8 . Syst em. .
25  3)MEemeR) v dddpdsmd theysqlution was raliviey fosftwe Gayst yith) the !eepf aglgogph T
yel WOWO'SE‘L? Pef@f‘f;" mprlairey ‘Y%é’%?&%‘@tef’ |t‘t p &myy 'r\ewmetamgem%%an ’8 % S'?SWWE‘F é‘i"i S
Conveﬁ@a o k?é B;H[;ae‘)%ﬂsmgftm? Hrgdqc}; @é:g]%asy Pe{go t) was qe fqﬁellow o%l’ilih h Or I de RS

throu
. tetra 8‘ rzg of the title product, after washing with. coI d. .
eth noI ined In ayield of 147 ng (0.347 . .
5é§(§ 6%&63)%?%2 %@%5925%3 further characterized by: 30 "He
(D20 |¢9) 7.56 (d), 7.47 (d), 3.95 (s), 3.28 (t), 3.23 (t), 3.09 (t),

C NVR (D20, pD = 1.9, 75 MHz) 138.3, 134.2, 132.2, 126.0. 58 5
- 50 3 Pﬂa@athaonQﬂa-@rm%ﬁs-nﬁ&hgﬁﬁ)ﬂwmO%trgize@albéﬁdb&ﬁe Qface_tlc acid, methyl ester. ' R
2- @t hoxy- 5-ni trobenzylnitrile. To a solution of sodiumcyanide (6 g, 121 9_ )
ol e) A somtiodr of(&bidmor (R-mathoxySB-nittophergl)-acdite (.39 ¢ NEdd méfie) Hmedatednisy et h - o
“stirriprogedarshot Exarhplé | M) inofchigrofae haX ymib-was t addbena yd Istivet dalutio® Sofg1.4,7,10 1. 6
ol e)Yetparacycladadedang 1572n,) 15.79Hremeledain tahloreform XS0 mE. Tiresmixturenwasestimadk @tirobor
~ - ~hour s tempetgiueadfor @ hours.iThe clody mixtire wap thee conserirated dnsa smajiolimpi/n Maguo @t toamt r i 1 e :
o0 .anckst [aspelajure: ﬁhﬁecmpfe%ﬁbmsaﬂué@?dlw Wm@g@g'og(ﬁ'@ada‘ Solvent System 3). The title - o
. 2- met RORRPUES wAstraqaYRER AR aryeaw; sold (?E@g @339'09"1) HEP&@'P‘H"? b¥s a tan solid.. The '
- product VRANMBHERCI o1 zed by%zl MR (DO 161. 4. 141.0, 125 T
124, 6, 1797681911899 1299245 é1°21§9% %FSﬁp‘ff’e" ﬁ"br“érﬁé‘r‘ét‘fao‘n of

2- et hﬁgtyeﬁsg-nltrobenzyl nitrile (19.5 g) (prepared by the procedure of e
- Exanplgg Qtﬁh'afc? omd ¥ guct Ql&ﬁtﬂbut\é@o% Jcﬁfl(?ﬂ%@ﬂ]pgtﬁr three hours. After. .

e cru e pro recovere tration and washed with
L ovater.  Th@naRbieyIBnd AR o) 610 ¥RbIe) ke 58863 15 2bitdiEh 3Y Eseninsliacradide o) L €7 ed
" Wi g € nfiGhd thibhfa cma.iyaq:ﬁ: IO 4 o[ underSa ﬁ%b@&m@dﬂﬂm@%@gﬁé S‘rgce\%rB or Hrdrp ot he g
- with it Chadi@ idbre@brilot o
~ - 2- met hgatogol ciidride @iyl drRies. IAE thid Got; Abramosdtichimideq2a.oly, 012 mdle) wd apdddGe@at ) . The'
" pr oduesiution t caibam Bedchlolidbasd il andlB&Fopd\R4§CRGubausHydEIn blohtldeSsatalStnad addedO. 7,
126. 2o th@ Avarfry sahflidn Wherdu®éh Bromb likratid wls ndldsl. The dark red solution was refluxed for an
40 additional 35 minutes. The solution was cooled and poured into isopropanol (400 mi) with stirring. TLC
analysis (methylene chloride, silica gel plates) revealed a new product (R;=0.73). The excess solvent was
removed and the dark red oil was filtered through a flash silica gel pad (7.62 x 15.24 cm) (3 in. x 6 in.) -
using methylene chloride as an eluent. The solvent was removed In vacuo and the light yeliow oil was
applied to a flash silica gel column (3 in. x 18 in.) and eluted with methylene chloride to afford 25.0 g (0.076 L
45 moie) of the tiled bromoester product as a clear oil in 75% yield as a isopropanol solvate which contamed _
" loss than 5% of unbrominated ester and characterized by: T
H NMR.(CDCls)
8.16(d, 2H), 7.38(d, 2H), 5.05(septet, 1H), 4.14(dd, 1H), 2.88(m, 4H), 2.39(m, 4H), 1.29(d, 6H);
3G NMR (CDCls)
. .80 1687, 147.7, 129.3, 123.8, 69.9, 45.1, 35.8, 33.0, 21.5, 21.2,

Example P

_ Preparation of a-[3-(4-nitrophenyl)propyl]}-1,4,7,1 O;tetraazacyclododecane-1 -acetic acid, 1-methyl ester.
55
To a stired solution of 3.137 g (18.2 mmoles) of cyclen free base in 30 m! of pentene stabilized
chloroform was added 4.81 g (14.6 mmoles corrected) of d,/-2-bromo-4-(4-nitrophenyl)-butanocic acid
isopropyl ester (prepared by the procedure of Example O) over a 5 minute period under a nitrogen
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T . o o B o T -t

.. EP0353450B1 Exanple M Preparation of _
*a- brono- (2- net hoxy- 5- n|trophenyl)acet|c acid, methyl ester. To a slurry of -~ -
~2-met hoxy-5-ni trophenyl acetic acggg %?@ g. 10.74 mmol e) (prepared by the
_procedure of Exanple 1) in dry benzene 8 m ) was added thionyl chloride
- (4.0 mM, 54.8 mole). A drying tube and condenser were placed on the flask-
-—-and the mosbmeewmmrrm@f’ﬂhumduoh ®0lutidn lvasistitred Ton @4 hassUdt rdomoteypdritarey B.Ol anglysisn-: was:
~concent [sdhedt $ystemag)urevetled goryersibr tovibé tiviedl reondalityleli@nproquci (R ol)-38 datectimrwithnin- . .
.. t et r achlhgdrindiedindBrhti\ractifiy). Bharyellovi ghidBofermusioletionweas aprdietbtd a2bd xt4348 sm (Ui otT- was
 ref | uxednXfiash silige gelxplomivhith had deenee-elutbdwithdi” apthanglisrbloroforn.(Flutip with 308 mighe '
=1 eact b orthigrisolvent systam svag dllewadtby plutien with Spivertfystery 3| angdrproyided frastions pastteiningPury )
-~ was  addeifed peduelwhish isesrcambipad apf ovaperated affording 43510 (5-#F DeleR) ot hrtitled 8RS FRP o |
was pur |bla?°eﬁi ad'ﬁ?*(?ftﬁ't St vigkhpnd yriher ‘%‘%’P‘ft‘?’ﬁy ¥eli methyl ene chlori de- hexane

el T-tlt-gep Héﬁs*é%i’@t%eﬁt%é&( SRS Bcp 830", ZuRaffgB” L
L8 15(Hd)m' é@ 5. 75(s), 3. 99(8) 3.78(s). Exanple N Prepar at|on of -
a- (2- met ho 87 ? ¥|1)23% é8/ 2]704§§ %@%?‘%9'?%? £6,395.20b; aceti ¢ aci d

met hyl est Jﬁ\, I on of a PO " ( hoxy rophenyl) acetic
(2.399 g, @bszfaptﬁpﬂa%ﬁﬂca%n}l)hfboprtgt%e%ﬁelsﬁ @yarml eM in
= chl or gf %snatomomb Bt /e Sbs IM A4l S.Qbelbzon of 1, 4,7, 10-

~tetraazacycl ododecane (2.72 g, 15. 79 mol e) in chloroform (50 m). The

L MiXLUr e pagpSiralidni of Findl PRidudtaligahdsper at ure for 2 hours. The cloudy nixture was

. -then concentrated to a small volum in vacua at room 25 tenperature. The .
~“crude prEvemgé1was purified by chromatography (silica gel, Solvent System -’
~/3). The title compound was recovered as a yellow solid (2.60 g, 83 percent) ..
and charPaepeefianzef ck-@ynitroptBayINMT . (0B)@e By clodgegane-1 37,18 tetras@eticoacid] 2ongmetiyh 4ri-5,

~._cat al ystpoiBaaréHlRilsisBecrbifeth/AINM 1910k 8tis) H18 R ERHBBREBEAM Ne |1 beration was
~“"noted. Thetwrhawk @oom) sol ution was refluxed for an 40 additional 35 ninut €s.

7“The sol ut | ep4AEE4sE)oload), a85H.00), 8do(E). T5-1.840R) NPRIZAm) 400 m ) with stirring.”

.124.2, ¥FHyieer59. 5 55 5 505 48.0, 47.3, 45.6, 44.3, 43.5. so ExarrpIeO o

~ Preparation of d,|I- 2 brom) 4 n| tro henyl but an0| c aC| d [ soprop est (]
4(4N|tr%hn|)’ 48 9033 rpyn fydtoys & |on-_"

- of ca?ﬁb rt %{ 'e)a?ft (‘t"ﬂtf“ TO i 69 Teﬁ?z db:'g?“' é}

- ..under a @?ﬁ rﬁgﬁ:f'ﬁ ,Sef'“ :Iﬂa m o 69 Chem

) _:-':__-__"'40 342 T ac of t\% t| 4 me\’?ﬁtta '

Lokt i al e(, dl,,l, tS’Jab ci 2*{ & thdn It s

POl Nt gy NG §M€acdeﬂér{i‘8 utﬂ w @5 sa%nﬁs 'tcP&lvel .2

-...car bon’ ta%r b iBle( 520 ) anﬂe eétfs@p.%a&t e aaw%y%nm.%% it Qiahdle

.. TEC amal ysise NmmaCh@b)ene chl oride, silica gel plates) revealed a new.pr-od-uc't::._..v._.._,_.J;=
(R, = 0. 73)743T178.8c K865 171 $0147 61138 0131.5,120.9,684.8281c5, 61246 6012,1586.41 56, B4.1, 528,527,

T filt er eB2BHEISUGHT, 488148818 19.c 2 5el pad (7.62 X 15.24 cn) (3 in. x 6in.) -
-.using nethylene chloride as an eluent. The solvent was rempved In vacuo and . :

'“';fj'.the |i grexaye 2 ow oi | was applled to a flash silica gel colum (3 in. x 18 .

~7in.) 4nd eluted wth th l ene chloride to afford 25.0 g (0.076 45 nole) of
t he t|t|Pé?Pa'l§t"t9rPBe§4t'etfopbqn@5 147 105tetranzacyclododecane- 1I'W1P§9}659‘i°3? ?F'das a i sopr opanol

" sol vat e V\,h; c ess téif‘g‘@ﬁ f %a; i@nat g(p ?Lm Q‘é
oll d n 3 w %,ﬂilitbared

char act dec
_ %?tf
€ ahd gbﬂi ive 253 m (0 378 mmole 79 percent) crude product This product

: a [ 3 ( 4- v&b bﬁtﬁt NereXeleyll rstitcaﬁge devBiopsdih 2FBEHENEN t@t REOHE (wiiv)] 4 ShdrécterC! d,
- 1-met hyliea%l ?d'st bombardment mass spectrometry ([M + H[*=526) and futher characterized by:
T 50. H NMR (D20)

8.21(d), 7.42(d), 4.83(s), 3.83-2.19(m), 1.92(s);

13C NMR (D:0)

175.0, 173.6, 171.8, 167.0, 166.3, 146.9, 138.3, 130.1, 123.0, 62.2, 54.0, 53.0, 52.2, 50.4, 97.3, 46.8,

44.8, 42.8, 20.0.

66
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“"¥o a stirred solution of 3.137 g (18.2 mol es) of cyclen free base in 30 M -

~..of pentene stabilized chlorof ormwas added 4.81 g (14.6 mmol es corrected)

.. Wi t hniPpepafaos ot &(4-driibpRedyl)- BT 1 Oibiraagdciotidbyerane iAeT, 1padtiagmeticdeldp@afoDTA). SOl uti on

- of d,| -2-brom)-4-(4-nitropheny%ebggégﬁ)hg acid isopropyl ester (prepared by -
.the procedure of Exanple 0) ov ute period under a nitrogen 26 :
EP 0 363 450 Bl atnosphere with stirring. The reaction soluti.on was sti rred
Cfor 244065 at roomtenperature. TLC analysis:!v';- (Solvent System 2)
. revealed conversion to the titled nonoal kyl ati on product (R1=0.78 det ectlon

was applied to a 2.54 x 43.18 cm (1 in. x 17 in.) flash silica gel colum

- whi gh Muttdd ldeen pre-el uted with 5% nethanolic chloroform Elution with 300 @

m of 5 this solvent systemwas followed by elution with Solvent System2 7"

~and pr oveaidic hydiedenalins ofcthe nikrd i9ionpy opte detradcid (rapgechbiLithe piahedute ahdrampinodbi ned . .
and evapoerieiresd using SdamsnatalystgBiOg) and hyxgogenis) essentially quantitaivp ielddo give tha dledf 1 e

. base &eoduct] Thignarodyry wasysharadgrigechbyfagt atprt bertiaimontH{| Hid)f 24961 and apn exghanger

. (CDe13PLE (opsi-3ppharpse ™) pnchfyther charpgterized byy (- 1H) | 3.35(dd, 1H), 2.65-3.0(m- .

. 13H), 4 0 (m 1H), 1.28(dd, 6H): '13C "
MR (cocg N%%p‘%“ﬁ ’b“%a‘}i’&'g} %27%‘"5 Baghgn 65 11 ko 7 %00 ars,

45. 9, 45 3 ' , Y/ 2933,

QR R Ty S s R Y

E -bonbar nent mass spectrum mnle 422 (M + H)] +, 408, 392. Preparation of

- Firal \ReRducts - Ligands Exanple 1 20 Prepar ation of

a-(4-nit rophenyl )-1,4,7,10-tetraazacycl ododecane.- 1,4,7,10-tetraacet ic acid, -
nmonomet arothert héthod@$ Bnthe@:sel this compdurfivadtto @hveRARS MéHobdidr tetradMing hipbung fr8m6 g

(3303 samieD @f b cdhed Rsiradieiies Gontdinad (GRLIBCIP GSAGS DYeniighd) folléwkd DIBN agueovsas
- di ssolalkgatiod @€ingrtyohdacetic aeiapther) rediiction- ¢fAhenmitra’ grpdpeton\tihe) andinedgrdypl(PtO; catalyst) to
0- t et ivazpoyudt tduidd catha-déscribedebeve. aci d, 1-nmet hyl ester (prepared by the

._.' _procedure of Exanple D). To this suspension was added all at once 1.022 g :....u:
- (6. 12 Bamlled of ethyl brompacetate. After four hours of stirring-at-reom:..::

B terfferat ure, t he suspensi on was vacuumfiltered, the filter cake washed. .. ...
- with Perptiosr erdanitrophenyl)-] %71Q'Wa¥ai°¥ﬁ’}’§°deaﬂﬁ‘1t4ﬂé"q°ﬂ°tqc'§t e evapor at ed I n° vacuo”

. at 38, C to iv t e“gc‘rjude qut et[ esterg‘%g%% ?ﬁaﬁﬂ
tetra 'S 9 with
5 rﬂuxtgg at ern gg hours after wi 62 O
- p?o%gghm ny r E‘? 8'¥° ggs:é?%e prd:’auc'ft enrl"moaclduc‘fa"mne
' Char act ef :d%wt etB ttet@ﬁtgﬂé te ydmc%ﬂ%mﬁeﬁ% Ecp gg)‘ Wit Hi-+

opar éd 5 14 94( S)._...
S- 4n rﬂd adtied % %:wa%r ;éuh%n %ﬂ{hmmongac%‘ltétﬂam%%‘ n‘ihe the solul
' 174;53,ad; 18,9 ahd Indirtainbd bt Bis pdurify thé I6clibn by IShale additions 6r 1.0NNSDH. GWma th961 4
160. 2, réubtioh,wab Stirkdd, diquols, wépe’ refhoveaat differont tithe poikts And hd progredSoflhe #liYlation wed. I,
-+ 19. 1, mbflitoled bipeaibpbhahgel APIY. Amar thé ia@bunObf dialkylation product (total of three acetate groups R
-t (4- preent)Hae maachedls rhadminf) - thee Widlea@aaipic mbdliodl @asaipephilized, td gil -at datk” soiid Thisc aci d.
-~ I'n 30 crvde oiixtugdNof dylatedapsoddets wad thewl pBTEd by sifida. gél/ Shrormataglaghy (eluting with Solvent o
... a- («- Systero Jh cipipivdd] by poparative tanion ®xcharop cthmaatdarephyeloitting, with]1@-gradientaefc®td0c aci d, . . .
~ nonomperhgtt 1MiNH. @Ad)ythenchytrsgparaiine b6 ipiates fripvalgped j5rSelvert $yderp ) and finally by silica
C gal chromatography (eluting with Solvent System 4). This extensive purification procedure gave, as a yellow
solid, 30 mg (0.06 mmole, 8.0 percent) of the title product. This product was characterized by fast atom
bombardment mass spectrometry ([M + H]* =468), anion exchange HPLC and futher characterized by:
45 H NMR (D20)
8.12(bs), 7.35(bs), 4.76(s), 3.57-3.44(m), 2.97-1.83(m), 1.80(s);
13C NMR (D20)
181.75, 180.68, 179.00, 175.37, 147.70, 141.22, 133.08, 123.53, 68.44, 59.72, 56.00, 52.80, 49.96, 49.29,
47.86, 45.36, 44.26, 42.78, 42.25, 23.72.
... 80

Example 5

Preparation of a-(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triacetic acid pentahydrochioride and
a-(4-aminophenyl)-1 ._4,7,1 O-tetraazacyclododecane-1,4,10-triacetic acid pentahydrochloride.

56
A crude mixiure of alkylated products was prepared by the procedure described in Example 4. This
crude mixture was chromatographed on a silica gel column eluting with 20 percent NHs OAc/CH3 OH (wt:v).
The appropriate fractions from this column were combined and evaporated to dryness. The crude product,
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- 46 Exanple 1) and the mixture was heat ed at reflux overnight. At the end

“of this reflux period, the solution was" concentrated In vacuo at 70 ICto
- give a yellow solid. This solid Psosasgig%a%ved In 3 mM of water, filtered, . .
~and the filtrate evaporated to 5 (0.378 nmol e, 79 percent) of the_j__;_
" crude product. This product was purified by preparative TLC [silica gel,

~“devel OPRing BubéfdntiRParkdahts oNNRANG) #ddSdilsol(aat ih 8D Imi BNNAKDEAFEAC water ardagsphiliaed f@ast”

. at om boydas dgm%wma THIB GGl WasBissoledivi20 mHbHNAD@B)re PNhidr,Lhileh witPOR 6dtadyst zed

~o.gquanti t t|ve y| eld to give the titled product. This product was

by: sO0:under a Hb bividsphba Quntil hydrdded Juptaite stdiped. Thé cBA(st Was Seplidted by Yacum filtraflid( S) ;
- 13C NMRudd BaOnitrate/ipopbilizeti 13 giGe a Jefidw Solid 1Thé.sblid wiab @isShived 463 M) of EBBer® Systédd 4 Bnd
123. G, dhgnidjogfaghed,onSilicddgel bilng?Soivefit. Systerd A. Bhe pbbled fraclidnsByerelBerBstripped & vaglo

. 27~~~~~and-yophilized-to-yield-779.6 mg-of light yeliow solid. '3C NMERNOpr8le@ NNIBGugest&at s pro@uct .
Pr epar als is§B/5® fixture( of thentive opsisiblegeymetricisomers. Thet ieamerie midyac Waschoniacteshwith Bxopssy, 1~
0- t et r ald@@nd yorhiliped: to ¥iBIA SERITMY (61 ercRps vielghiofAe tie prodycts: MANPAD Cydnen pehened the
" nitro gthemstogrPhYHEPLG Byster My shoped-pnarresipr poak; (R4 pArRsETCRIIVE Tast atERzi’ﬁ’ﬁP%d"Pﬂt was-

per f # nBEFs gRACHYN Raiged Bageempital PEPYRIM B T1$¥8r ogen in essentially :

—-char act by fast atom bonbardnent M +H] + =496) and ani on exchange o~

- HPLC ( [ aract | | ( ) 2(d),

7 86%d;)i't %;E‘gf S ARyt 50R0BE RdERe T o ypbiahe RN G0

176. 54 &7646 141.1, 128.9, 120.9, 112.5, 65.0, 55.9, 55.7, 53.6,

497, 49. B a48lutidn of P43’y (348 rrﬂ)ie) G- [‘éfd—ﬂtropﬂé}ryfkthyﬁ-l 47, 10-teﬁaazacy%&d36&n51-aﬁﬁ@t her
met hod 4cR, $WRinpessier @,répgabs b§ SRS ExbRpIE B M a0 imi loh BrgSDBLARA aBstoritb Wag i ne
~ conpoungddéd em 01 E3Ampor) B hrbydrblR pORBMRE catbdn@ie vt NigoRus Sl mel tHeGldadtbd |
refl eox ron@lerwag htiged 1178ld @WedmbiglensfLesthyE brambaghiath iafd thd Séadtbnmiaad aae siredaci d,
t hen r eabaatt2b of) foo #8 bdues. LG analysg)s indigatdddortnlion aha mw modbetdR( $06L, Soléra Systdn) 2)t 0 S
gi ve a Tortbeldaty wvabcadtedcdl g tobflash siticacdpelsand iabatmhitdld wascreméved iop la oty 2depblatep dhent ion . .. . ..

" of a- ( dresviting oyaterial e appliedito 2,54 xmotsépmdamsy@F@Mdaammhlchmafrboemmuted:

‘aci d.  |witheDperpent metapoliqCehlanpfermel Aoy Hafer! oty progaresiGsolvtios was uspd tohelutersengeslt er
t et r BarRonRolas PRYENSE G Hreasted alhyislips egest T RtSyeipm 2w speliegyfractippscomaigy ur e ¢

was hedf‘%ﬁfmi!”ﬁ’ 5 =0.62) Waipesolie H't°° Bipgs gnd f!?p%'@?g‘% royide 21 g;is+d mmole. Spejpaald
concent¥ eeafndnpfeﬁ.'ee%as gPaipoysfiow glags vl MR indigated; this) Piggst & P96 HEMR P of

- the nmontagt '"y g}%’ %"@7 'st°5'{°'|sahydr ochloride as a yellow solid. The above
. q i esolved in 55
g RIS bt ?0,,% o 050 s)oaeggyg;ageg@@m Seoyedin

. br om)acet g 1 he -,
ater sg;éﬁ%‘gt@fﬁﬁ@“;’#%%%; o, Phabuaos, &0 po. 520 309, @, 8L oBERER 28 Lo

- 35, adj usted to 9 and mai nt al ned ‘at this pH durlng t he reaction by small

addi td oB&meE 71. ON NaOH. Wil e the reaction was stirred, aliquots were
renoved at different tinme points and the progress of the al kyl ati on was

moni t or Repakiontdtia2-(4antifvphaR)otiyl-G4,7 Y R Badzitgclaisbetane- 14,7, ﬂl-t&lrdébéhélhéld}ﬁ,ﬂmodUCt
(total terarietnylestencet ate groups present) had reached a maxi mum the whole

" ~reaction mxture was |yophilized to give a dark solid. This

40 in 25 mi of methanol containing 400 mg of 10 percent palladium-on-carbon catalyst under a nitrogen
atmosphere was dissolved 1.41 g (2.31 mole) of a-[2-(4-nitrophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid, 1,4,7,10-tetramethyl ester (prepared by the procedure of Example 6). Excess.
hydrogen was purged through the solution at one atmosphere for three hours. TLC indicated the formation

- of a strongly ninhydrin positive material (R; =0.62, Solvent System 2). The methanolic catalyst slurry was

45 filtered through coelite and evaporation of solvent provided the title product, 1.21 g (2.08 mmole, 91 percent),
as a white solid glass (as a 2:1 mixture of conformational isomers). The minor conformational or geometric
lsomer was separated from the major isomer by flash chromatrography using 10 percent methanolic
chloroform to yield the title product as an off white powder (MP = 88-95*C) and characterized by:

'H NMR (CDCls, 50° C)
50 6.94(d), 6.89(d), 6.69(d), 6.66(d), 3.91(s), 3.80(s), 3.78(s), 3.74(s), 3.73(s), 3.72(s), 3.71(s), 1.5-3.5(m);
13C NMR (CDCla, 50°C, 75 MHz)
176.1, 174.0, 173.9, 172.2, 170.4, 169.6, 144.2, 144.1, 130.6, 130.5, 129.5, 129.1, 115.9, 115.8, 62.6,
58.7, 55.1, 54.3, 52.7, 52.5, 52.3, 52.2, 52.1, 52.0, 51.9, 51.8, 51.7, 50.2, 50.0, 47.3, 44.7, 32.8, 31.8, 30.0,
25.2;
55 Fast atom bombardment mass spectrum, m/e 602 [M + Nat}, 618 [M +K']*, [624 M + 2Nat-H*]*.
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Lopr ogd uc

~crude m xture of al kylated products was then purified by silica gel _
chromat ography (eluting with Sol vent 40 System 1), followed by preparative .
~ ani on exchange chr omat ogr aphy (E(é %’%:{%8 1th a gradient of 0-100 percent 1 M -
NHAQAc), then by preparative TL % V%devel oped in Solvent System 4) and
~finally by silica gal chromatography (eluting with Solvent System4). This"
extensipgpidler | fication procedure gave, as a yellow solid, 30 ng (0.06

nmol e, _G"U"p'ercent) of the title product. This product was characterized- by- &
fast aprepardionhar spepemnBhen)eRaL 1 OmRttstkatabjcibdddedans-1.4F8)-totradtbten agXC (FARgE

HPLC apdTtAut her characterized by: 45 "H NMR (D20) 8.12(bs), 7.35(bs),

4. 76(s), 3.57-3.44(m, 2.97-1.83(m, 1.80(s); '3C NWR (D20) 181.75,

180. 68, 1H0500@I, of Laits, /Arodedahiono adid a9 dissolv@31.9 8 (2.5028mA4) of &R-(4-dminghenyBethyls. 00, )
' 52. 80, 149,1®@tr334®y<2@10d¢?n98l%7 W3stthaceticl 4cid 0,4, 7/1P-tqt@methA. 68or (a8 Ine7GudeSHT Mkanpl e 5 o
Pr epar e rseparetl by the procedure of Example 7). The reaction mixture was refluxed at about 105°C for six . e

a- (4- abAurso bHe (Spivent Syatem 1) indicaied epnyeseignc e hroerier die= 10.8) to- the titscerodust escthel
pent’%lh f05 pride sptE 5 ) Excess solvent was Temoved on a rotary evaporator and the resuiting white

)T“f fﬁlew%rc& & tactydeglaridel etk am Obtined FoaHeihobiBco gdd

.pent ah ‘fode cr de m xture of al kylated products was prepared .
by the pr g gg_g r%{&, (r}ple4 Thi s crude nixture was

chrqgmt o Tum eluting with 20 percent NH4QAc/ CHI OH -
(Wt :v). C '
evapor e %gpdrynig?ﬁ%‘ngﬁgu e ;1)%‘@3?:%? agé ggyggovggeggp% Bg—p?ﬁaw ng

SUbSt ads{ didm BERIARIONDhasNbBbENRE mBB4 [l 51910 s¥EM 4 i BeBtm PEnPRMEPUr el vat er

and | Yoy flabrza@bria@g4bif did BollenBiystoRl QUAY 108 infuritibdbriheSéttel WerdPsinoddcsrior] ted i n

20 B0 wmb P ruThydwahieide saih Tk are.sui st §8.42t &R (1CiAt by ) feERCkRica gelld3ilumh WS Pher e

unti | dpplibdogery of pheadtie pakia e dhe hyo@crt@itia ks Erastiass ARG baigl the itly frodudt)as o
- filtrathe mixed arondonimepdtassiom sditovele/@phinéd edvitios8imge a yel | ow solid. The solid ™
was di HRY&l apelisis indi@tedithemhateBell ty bangreByr tap 198 Aercantiar8a purityrab 2Wtand eSpimed - .on--si- Fi-ea «----
gel usfastpatay baphardmentdnasssectruin, /o268 KN HK) 158¢ TN bIK'sH Ne&HEl 609dM +Ql<*t*|'rl"p*ped In -
- vac®#b and |yophilized to yield 779.6 ng of light yellow solid. '3C NWVR and-.... .
_'protoE uggests that this product is a 50/50 mxture of the two :

. p055| bI t[ ic mxture was contacted W|th excess”
B ﬂﬂi R,gﬂ% + an“%hewnsﬁhw BB 1OteRgscylodpisceryh 0 rarele 6. mhved emvos.
C. Ani on exchange chromat ography (HPLC System:| 1l.)..
-shovved OR%

: |or(l)§ n %% R entn RL I|<Jt yg St al %m bonbard rm‘ss o
soec S AL B AT Sl W o ok D

. Pr epar
o a\_,[ 5. (ﬁla%ﬁ&{c‘,@ f flash s:lrca el whl h h;gle I:%e: )]@zlghe% gggzta%% io ent. alahon of frac?;raﬁz:% W r aacet
i C acCidhylrhad,1 &Qaza&y'élo&cﬂ%&aﬂémﬁ horiadfid 8dia, rﬂ;%daanﬁﬁﬂnﬁdﬁ\' B&asQLmlsaﬁfaHgan (53

..ol €) NMIR analydis GdgBetdd thid s Wdckiaiab sosyrimétichl isdiner BiL4 0adadR pediRAR WBmane- 1- acet i c 8

T-Jh"------ac' d, 1-meNRID.0spe= (Prieasccd=lwg-¢)he procedure of Exanple B) in 40 rri of T
- argon purgad), adsed)meaom) 3.eymnsigwdred 1. 71 g (12. 34 nmmol e) of anhydrous

pot assi ufCANMAODEAtPD HOBHT wigoCpus stirring. To the reaction 20 m xture was
added 1. 7819170211490, 182G] t8).10f26.4£8719y57.D FOhE48.821 B.5a81R, Bh& reaction m xture
was stir Fesy aam dembardment onass f specta, (v r 466IMPALH T a ri@BlieiNa*It.n 8R40 KT, f &26mmat | on

“of a riyK* BT PAIME26HIER Sol vent System 2). To the slurry was added 6.0

---g-of flash silica gel and acetonitrile was renoved on a rotary .evaporator. ...

Thefsr ' mat eri al vvas applied to 2.54 x 40.64 cm (1 in. x1'6in')
. sil I h h w th t th |
oo AT A e SE b L et b B oo ol

25 nonpol ar |rrpur|t|es and unreacted al kyl ati ng agent. Then Sol vent System

2 vas appbhAderorhdBtit 9 GOER Ry 4 Rired ‘0 6 gt ed:
- congyi NaRpREAR)-£Y ARG ] Jl&oégcmé pg‘::e)ac |ogm%l§ylk% ; m%fe&(ﬁﬂ% dy Ey

the procedure of Example N) and pulverized potassium. carbonate (1 15 g, 832 mmole) in acetonitrile (20
mi). The reaction mixture was stirred at room temperature for 2 hours. The mixture was then filtered and the
filtrate was concentrated to an oil in vacuo. The crude product was purified by chromatography (silica gel,
8 percent methanol in methylene chioride). The title product was obtained as a yellow solid (469 mg, 52
55 percent), TLC R, = 0.4 (silica gel, 10% CHgOH in CHCls), and further characterized by:
13C NMR (CDCls)
173.2, 172.6, 161.2, 139.1, 125.1, 124.6, 120.5, 110.7, 57.0, 55.6, 53.5, 52.6, 51.3, 50.8, 46.8, 46.0, 44.0.
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-of the titled product as a pale yellow glass. 1H NVR indi cated this product =

"to be a 2:1 m xture of conformational or geonetric isoners. 1H NVR '(CDC'1'3"'
“50 ©) 30 8.137(d), 8.128(d), 5§ 3%%(&% 7.385(d), 3.82(s), 3.76(s),
' 3.75(s), 3.74(s), 3.68(s), 1.5-3 Al £ \WR (CDOI, 50C, 75 MHz) 175. 8,
0 174.2, 174.1, 174.0, 149.0, 129.5, 129.3, 123.6, 60.1, 55.1, 52.8, 52. 7
- 52.6, 52Ex%mpl§%12 52.1, 52.0, 51.2, 51.1, 51.0, 49.1, 48.8, 47.5, 45 2,.
34 2, 32°6. 35 Exanple 7 Preparation of

ct-[2- ( 4praptr o SIaQy-msMbiys ditrophehyf 1,4 P 10-Bidaid gkt ddcadadErcionaradcetic idl O- tefrasc
--..etrc acid, 1,4,7,10- tetranethyl ester. 40 In 25 mM of nmethanol - - .
“-cont aisni ng A4Q9|utmg of ol@-netbK/esAitrgphenliRad i, B N0-BRassydaiddearieal,4/510-tetradetic aacid,

- =Ni-t r ogentetdnstiy bstére(prspared by el precbdire 4t Byarfide 30) inDdoagenttdted HCI (5 mi, J.T. Baker

- az [ 2- (4- viTREMphasvetiuxed bndel a bitrdgen, alriospieter taa 2 doyrs. | Thd edietivarvas then concentrated to
el 4, 7, 10dysss lmaugedd to leavs aisolid redidup, Tidls wast nurified toin phromagegsaphy (sicgal Sgiveny Systam. . . o,
.proc edur © teyieltherite erogyct aRancalivity solid 98 mohelbis pateral was mmr'g% t%thﬁa‘egﬂi‘NﬂIP‘ihQrL at '
.one aﬂqro‘sméﬁ'éafﬂdrﬂsﬁ'rﬂ"’@@f'mms TLC indicated the forrratlon of a strongly.
nhydrin pESIMR (RORG 801G =0, 62, Sol vent % The nethanolic. -
“cat al yst sl1ﬂrq’96%§61435139fq 125 &?WHPJU@? 4 PEL ﬂd"gé’v b#83:i48f of sol veni

~provi ded the title product, 1.21 g (2.08 mvle, 91 percent), as a white

< solid a 2:1 mxture of conformational isonmers). The m nor -
- Conf 0 ge- 1 3 I 0 by Lo
gty O o Ao SR A 5T 78

‘title product as an off white powder (MP * 89-95 ' C) and characterlzed by.

1H NVR (CDgb.a S8utibn @ a8 methoxyE-nitfd ibhyl)-£4, B Rt aazly b dbbane & 406 096traacdtic Ml@)
"~ 3. 80(%0, (157 r?:é)((ﬁn)eparé"d By6é brocedluré k & amp% 14 o SWater (0 i %as. ad&ed-'-:piafﬁnﬂ Blide (2BfagNIVR
~(CDC13, s rhixtuce wad hMdrtigbnatediG1 dtmodphére Bydrdgn) i, 1 hbdrlat Foomlierhbefeturd. ARerGitratiohdthe,
14401, 1iGterta) was3lrtter pdr®8d by chlchthtohrapHyl Gilic, gell Bbivdht Sfsten®5) tb ield, thebtiie Lompotind,
. 52.7, 5218, m§2s 3 ofbahi@ sol2endl chéi@ieBzeddy: 9, 51.8, 51.7, 50.2, 50.0, 47.3, .
47, 32, 8FCNMBD@BN®), 25.2; 56 Fast atom bonbardnent mass spectrum  nfe -
477602 [ M+ NA#95 1828 1728,+1589] 128.8] 74, R246, 22%L+119:, £1.2288.1, 57.%:85(, %854604%'
~-Exanpl-e ¥-4reparation of
a-[2- (4- ani nophenyl Yethyl]-1,4,7,10-tetraazacycl ododecane-1, 4, 7, 10- tetraace-
ic acid=eMPRI8pOTA). 5 In 50 M of conc. hydrodrochl or| c acid was = . .
di'ssol ve f
1.4 7°°109’P‘éafﬁ?'&’gﬁfac‘§’81“88??8@’§é o opadeadyodgRRE LT v eckd, 47,10 wmetyt osc

747, 10% et r anet hyI ester (as the crude 2:1 mix- ture prepared by the =

+“procedure gf iﬁ%ﬁ 535 7 B o 61 e i C
___._for Si X mhgn ﬁﬁg &%' ﬁ ? 2%% (Q
=0, 8Y) a@J i zy' e rbﬁfft, fri amser & n(iﬁylbfb

- Excess s eVrﬁii& re%§ sfrﬁﬁw helts 8t J50Eaths s@lvadmfn%%lut%ﬂ Gvab BSplisPRUE T b G 4/¢M
.50l id wafasklsli€dgel TBIBmA iahd Fad BIOEY With ABetdriPe. N¥rablieHs ombihiAg theodekiredBrodabit ﬁéré’IEd
i a yi edothbdbd dndOthg saeflt reiaVed G @dtary @thpbiition ddpliidid 5070 (0.13R mmole, 88 perBént) Gf
- 7.48(d) , hdtitbDiaitict whicB wes 1Bre) chaderdBoarby: 2. 03(); 15 13C NMR (D20, pD =
=170, - @00C, '"WBMRKR)CIN76. 4, 174.9, 171.6, 144.7, 132.9, 132.8, 130.4, 125.7,
- -'-61 7, -56. 87.281)08.75@), #62 %3, 420 Btbads), 470 B),.3.6849)33.68), 8,62 (1), 3.27 (s), 3.06 (1), 2.82
T (broad t), 2.79 (broad t);
' 3G NMR (CDCls, 75 MHz)
171.4,171.0, 148.4, 132.8, 1175, 115.0, 55.9, 55.3, 54.7, 53.1, 51.7, 51.4, 50.6, 50.5, 47 4.

4%

Example 14

'_ ‘Preparation of 1-(4-aminobenzyi)-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid, hydrochioride salit.

50 In 2 ml of BN hydrochloric acid, 42 mg (0.085 mmole) of 1-(4-aminobenzyl)-1,4,7,10-

" tetraazacyclododecane-4,7,10-triacetic acid, 4,7,10-irimethy] ester (prepared by the procedure of Example
13) was heated to 80 ° C for 2 hours. TLC indicated several products (R = 0.60 for the desired title product,
Solvent System 1). Removal of solvent afforded 41 mg of crude title product.
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.- ‘Fast at om bonbardnent mass spectrumnie 524 [M+ H +, 546 [M + Na+] +, s
[[M + 2Na+- H4+] +. Using flash chronmatography and Sol vent System 1, any trace" .

inmpurities of the ester were r the 20 title product as the. . --.:.:
“hydrochloride salt. To a 2.54 %@&ggggﬁl in. x 23 in.) flash silica gel =~
...colum was applied 1.10 g of the title product, as the hydrochl oride salt

“Fracti taining only the title product, as the m xed ammoni um
= pot ass%&ﬁ‘pﬁaq t were conbined to provide 580 ng. HPLC anal ysis indicat ed 11
roomat eri lepdrition € ol £RLEhitrbIRBAY)RARYIINGS, TRAStraddabyRiofdtbtdny-4,a10,AB0eta N dcid 544, T0-  Fast
. ‘at om bgirampideeNt mass spectrum me 562 (M + K)+, 584 [M+ K+ + Nae- H+],
= 600 g M+ 2K+-H+] +. 25 Exanple 9 Isolation of B
eean[2- (4- awi acplawayd) 22hygl 601, rimale)16- tEt(ﬁ-ar&q&eqy%@dﬂdd@d&ﬂdtaizawcm@oqeﬁnacet iCov e
- aci d, (prepedd ayime-protodurs of Exerags Blim 76 ail tof arBeh phrged ackiondite wed aslded Wit WgOUAg bot h.
—t-he -t-etiningad it g of iankydiodsspat@siOB cayhongies Eopthis eadctioy mitiuse asordderLidrapvwine oxarafiyp e 8)
was di.seotevmedod $i20ag (A08i mmete) dirpwiyibromoaSeiaip e resptiandpirture 43g S%rrfﬁlft’fe‘& hoys.q -

©'30. 48 undgr gRor atmospheren TLG, anglypip showed |comyarsigh of fhg r@pwa@aﬁ' & =P B%Pf%ta been_ L -_
2 opre-el §v%§m \‘Vmﬁ“?‘?’lﬁ@d's@bﬁr'lerﬁ“‘n EP't?t't %yﬁfeeft)fTPé*@tﬁ° g ﬂ‘% g roform
pr odUC?"d( A '3" ‘6@ F?} “Sﬁﬁ 32?& anol in chloro?orm 0 yielrc%g L& o ﬁe title ;r f gl%agn ?00 n’g

ercent

g: hf/l | ] aT%% oif whigh i°é't‘$a%t a‘ﬂ%/E'FSSd’Bﬂ‘e‘éaﬁ‘h"g‘ qvige 78 Pprerd. The e et was et

B msalt. 1H and 13C NWR anal ysi s suggested that thi s
t mcr d [ mer (1,4,1 O-triacid positional isonmer): "H
~ NMR (Dzovfg n(éb MH%, 2%%595% 901 C) 7.52(d), 7.46(d), 3.60(n), 3.54(m,
C.3.19(m; 1373§1WB ?Q445)|1%031%&563552%@)5340526 51.9,69.8,50.61 46}, 29.5.140. 0,
1 2..4, 131. 1, 1, 57.6, 57.2, 56.1, 54.9, 53.2, 51.5, 51.2, 31.2. Fast
.atom bgmarsent mass spectrum nie 466[M + H+] +, 488[ M + Na+]+ 504[ M +
K]+, 526 [M + K+ + Na+- H++], 5421M + 2K-H)]+. Exanple 10 45 Preparation
- of - Preparation of 1-[2-(4-aminophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid, 4.7,10- -~ . '"-
Bz ( 2= metvietyhester.ni t r ophenyl ) - 11 4, 7, 10-t et r aazacycl ododecane-1, 4, 7, 10- tetraac-;-_-—--i_ i
c.oeti@-acid, tetramethyl ester. Methyl bronpacetate (565 .1, 5. 97 mmol €) . . oLnii
hwas addedn 50 ml o tmethersy) wet sissaived 38 & (5(18-TRRIR) 9% prude 1425(4-nfiiophep 2'}71@3‘7 A04. 7,1
TU0-tet rmmelpwmﬁh@-mi@%ﬂq é7d9 'H'ethme? Kpf‘t?éteérby '198'5 mplgol s
(pr epar’@dT?)y‘etﬂtlee‘p?% FE)’&?

(1.15 atalys t Itlo ﬁ% eT ﬁr

L f h

g :':St I r3Pe "htzo V\[ﬁ? g’ n_an ata?e l'el'lnDIY:d by i I’;k?i‘rs o onl"l'tv
h

the fil’y .e .s% tu"t‘ @éfof%r% %géjjd th% do%ﬁgnbs qi]%; qﬁglt\:%é@gg;yg@nle o

-hIo"rl é’a uct was o%talned asayellowsord 46
_,percagnt H Ch) 0 4 (sr lica gel, 10% CHa OHin CHCO s), and further
-charact ery, »%@QM&,@%ﬂm 173. 2, 172.6, 161.2, 139.1, 125.1, 124 6
20.5, 116k KM Glo, 75 MHS) 6, 51.3, 50.8, 46.8, 46.0, 44.0. 30"
EP.0. 353 124, 1BLzE>4atmbe7 h25.6 11605 560,152, s#f3, 56.¢, 8281551 5,51 S; H-ANHLS, apb:enyl) 1 e
A7, lFQstbﬁhrbaﬂBaw@tmdssdpmm&, -rl/e 508 [M+H*D-t et raacetic acid. 6
: -soI uki on of a-(2-methoxy-5-nitrophenyl)-1 ,4,7, 6 10-tetraazacycl ododecane 1
4, 7, 1Exdnede Wacet i ¢ aci d , tetranet hyI est er (prepared by the procedure

““of "Exanpl e 10) in concentrated HC éqj , J.T. Baker ULTREX) ref | uxed
_..under. a’r?n?m éhl%(ﬂ-ﬁp@?n'i'errvéetMﬂ 4 Yqoeiraazacyplododeeanert ¢ dfitrigretic 8 Hyd&ﬂeféﬁt rated :
t o salt; (EA- :

45
In 30 mi of conc. HCI was dissolved 850 mg (1.69 mmole) of 1-[2-(4-aminophenyl)ethyi}-1,4,7,10-
‘tetraazacyclododecane-4,7,10-triacetic acid, 4,7,10-trimethyl ester (prepared by the procedure of Example:
16). The solution was stirred at 70-80 * C for 2.5 hours and the solution allowed to cool with stirring to 26°C
and the stirring continued for about 18 hours. Solvent was removed on a rotary evaporator at reduced
50 pressure (10 mm, 75°C). Solvate and excess hydrogen chloride were removed from the resulting clear oil
by vacuum drying (10~ mm, 45 °C). The title product was provided as a white solid, in a yield of 890 mg,
(R; = 0.46, Solvent System 2) and further characterized by:
TH NMR (D20, pD = 1.9, T = 90°C)
7.50(d), 7.41(d), 4.26(s), 3.43-3.68(m), 3.0-3.3(m);
&5 13C NMR (D20, pD = 19, T = 90°C)
176.7, 170.9 139.8, 133.0, 131.2, 125.9, 57.5, 57.1, 55.4, 54.4, 52.7, 51.0, 50.6, 31.3;
Fast atom bombardment mass spectrum, m/e 466 (M + Ht), 488 [M+ Na*], 510 [M +2Na*-H*I*.
HPLC analysis indicated greater than 92 percent area purity (264 mm) using a 10 cm Partisil®-5 OD53 RAC
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dryness In vacuo to |l eave a solid residue. This was purified by
chromat ography (silica gel, Solvent System8) to yield the title product as B
an off-white solid (209 rrg) Thi MIQ?EEE%‘?% was converted to the L
~tetrahydroch- 10 loride salt an Lierized by: '3C NWR (DAO-DCI, 80 . -
o - - 171.0, 166.9, 161.2, 139.0, 125.5, 119.3, 110.7, 56. 8 1
' 54.5, 51.rékersb phl3e cditmi Th49lu§htw4§163perélaat &etoﬁiﬁﬁﬂ?ﬁ’b@SM%Hlé7Brp%ﬁ§éiﬂ blﬁgp

a- ( 2- nestiasy.- 5- am nophenyl )-1, 4,7, 10-t et raazacycl ododecane- tetraac
etic acid, tetraammoni um salt. To a sol ution of ,

a- (2- WEE&Q!&_-mtrophenyl) 1,4,7,10-tetraazacycl ododecane-1, 4,7.10-tetraac- . .
etic acid 20 (157 ny) (prepared by t he procedure of Exanple 11) I n wat er
(20 nl) Prezatpndell piaiisethioryanatebbenyl@hyiig 4.7, THetrsazatycbdudecanars,7 ny-tiacate nadiced (1 -
-at nosph&@-§EYRP#yen) for 1 hour at roomtenperature. After filtration, the . ..
material was further ’r))urlfled by chromat ography (silica gel, Solvent System i
5) to yi el‘d t“rrt-!"'tqpf’?"é %’U%d&ﬂ&t E%ECV odeganerh?, Yrtiaoplie acisl Bysirchioridgrselt (pre- o

char 4t B¢? a("?Z 1 mm°"i)7"5”5"ss‘1vpﬂ iB 2 mias wyter uminr @
128. 8 ag atnTginer wui car at (10 Ie) wyes #owlgg:idgfd togplevgtt e
3 6 , 4% cartron ’f jg evol ﬁé@t % hlop’hosgene (16.8 wl, 0.22 mmole)'was added. -

. ur I
L-(4- am,fna r.ar B ﬁﬁ?ﬁ%ﬁ ol .f‘t&%t:’“"ff'@’ R G 0

El’ééldE?B arﬁgva orbife 39«1413 %ﬁtﬁé 8 %e nfainé 5(@0 ¥n|dého de. Intlrared
t
Z%LLQS’%&? ? oﬁ 4, 7- lbl?(tKE}tg ?{gQACycdﬁg eca%@ ?f(atgerathlgfly Ftel %?'?tdessal 2180 -

(prepared by the procedure of Exam 35 pie J), 260 nmg (1.88 nmol e) of
pot assi Bxamplaribonat e, and 108 ngy (0. 708 mmol e) of nethyl bronpbacetate. The TES
- mixtere was stirred for 48 hours at 25 C. The salt containing solution was ..
~appl i edPreparatior ofdH2-{d-nktrophanfijetig i 1.9,7 1 0-baaagsycladobecans-£M -t sticakcid] Belhyhbdtdy. -
acetonitrile. Fractions containing the desired product were conbined and.

.. the sol vede 5l etiragyecetonitsile ysolution jsontainingo395trag (1118 wintkis) 661-[26(4-6iBophad ety e, 56‘

o per ce nt éf 6?°-¥r?ézqcvq'qdedq§¢r@deremarqmﬁydrp Reesdire pft Exemple BherddtSeg (12 euholwy of KeCOs

©-40 ® Wesppd etb? "‘P"’k of m' brogrogastatediin one) pertiory Affer haating af 88 Gounder)a N3. 70 -

. (s) 3. '§°T’ ® '°§" T nsiog wasfilteesd. The filtgs cakeywas washed ‘("B‘r%@"t(%x 2. 79-----

. ( br oad t E P Llf‘;glnce zrvelﬂm cr(' ) ﬁ'ﬁc@sofa v@{gzo?‘ :Il f%gat%d _T_]llsp rg of..
115. 0, o%o an 710-t Stic ' ac|§ J(rr hyl e r arid c}?g'fa rrzeSdb byé Hephery %W E)C‘&?I'f'ﬁT € 14

- Prepgyatr q.pNﬂ
1- (4% ani n@?@i‘?ﬁf% 4%( Esjéem) %J azacycl ododecane-4, 7, 10-tri acetic aci d
hydr ochl Ogilg ba,. nt mass ks ,mH fo hydrochloric acid, 42 ng
- (0.085 mole) of 1-(4-am no enzy l)- 1 4,7, 10-
'-Letraazaam%badodecane 4,7,10-triacetic aci d 4,7,10-trinmethyl ester S
(pregared by the procedure of Exanple 13) was heat ed to 80 0 C for 2 hours.
TLC i ndireratatich o @y2@altrophenyeibyiB1 4, Rio-tetrddz4e{tiddedecinda, 710 Satstid atid.t | € product,
Sol vent System 1). Renoval of solvent afforded 41 ng of crude title
product. B%a 3dspensioflf 0038 (0A5 nridile) ik &{ep-aitrdghedi)epya) o4, 7, MRetra@iacyclododecane- ST
1- [ 2- (4-FilOrtrasgsiseanig] ieshuh petér-(dreptren, by Ohet procediaie eicBremplel 0gjeie 8610t of wéted @as-dddédacet i C - .-
aci d% 45971.! 9fgNaOH (50% wt/wt, 3 eq). The mixture was stirred at 80 C for 6 hours. The resulting homogeneous
orange solution was then cooled to room temperature and freeze-dried to yield a brown solid which was
purified by HPLC (Q-Sepharose™ , HPLC System Hl) using a linear gradient of 0-10% aqueous HOAc over
60 minutes to yield (50%) of the hydrolyzed product 1-[2-(4-nitrophenyl)ethyl]-1,4,7,10-
tetraazacyclododecane-4,7,10-triactic acid, and characterized by:
45 H NMR (D 0)
8.22(d), 7.55(d), 3.60-3.90(m), 3.10-3.40(m).

Example 21
50 Preparation of 1-{2-(4-aminophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid; (EA-DO3A).

In a Parr-hydrogenater was placed 50 ml of an aqueous solution of 214 mg (0.43 mmols) of 1-[2-(4-
nitrophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid (prepared by the procedure of Exam-
ple 20) and 40 mg of 10% Pd/C. The suspension was shaken until hydrogen uptake ceased. After filiration,

55 the aqueous solution was freeze-dried yielding 197 mg (98%), as a tan solid, 1-[2-(4-aminophenyl)ethyl}-
1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid, and characterized by:

H NMR (D20)

7.35(d), 7.20(d), 3.10-3.70(m);
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Strinethyl ester. 5 To a solution of 2.24 g (6.97 mole) of 1
-[2-(4-nitrophenyl)ethyl]-1,4,7,10-tetraazacycl ododecane (prepared by the
procedure of Exanple G in 75 g;, %ts % Q? purged acetonitrile was added .~ .
wi th vigorous -,stirring 3.17 8153, ‘8 ous potassium carbonate. To this -
reaction m xture was added dropwl se over a five . . ... ..mnute period
3.20 g (ZOnRrpI)e) of nethyl bronoacetate. The reaction mxture was sti rre_d

for . 17 {v8¢5,37250, 137,90, 131.86) 130231 €1 585628, 5811 453 02 80.62, 4TS 4@PRBYG0. S Showed
conversion of the starting material (RX = 0.73, Solvent System1l) to a new.

. produEkanidif 22= 0. 46, Sol vent System 1). To the solution was added 70 nm- of - -

10 pefriseatity! estsr-hanol in chloroformto yield 2.95 g of the t|tIe product as

chl eroformand the solution with the suspended salt was applied to a 2.54 x. .7
17. 78 Poapargtioni of  2-Thethoxy)5-rfittoberiaylsl 4.1, titetrakagyaindodte@e7dGtriscetinascid| 474% usi ng

an anber _oil which formed a friable glass upon vacuum drying ( 9
The tit|® prdied tacetepiriie eglutiost @P -mh montainiegy 1/9g - of 1H2m0§mt1<&77n28')-1? _

7. 4197 tegaza '°d°29?98‘3 $ gmolehpreparat-brir R’@E@\’ 30t Bxgm R)HzEg whs gddsd 1?! °2"‘° )4'6 7 SRR
144 5 bromege °(1‘2’3‘"9'°) '58"?)9“5’8 AZ‘°”!S‘3“ " pafaSsiym cgrbongte (33 ghwas "W 48. 1,

ercent)

d
" 29 5. Ccof ?Bmp . Thé reactlon mlxture was then flltere and the ql'ltraie ::’;.
1 R B e o .
aci ha ei,e-db est ssol ved 2. 8 g. o
(5.18 m%p?,f" ; gj ude 1-[2- (4 nltrophenyl)ethyl] 14 7 10. |

D
(3?94&@) dsaladdgntri acetic acid, 4,7, 10-tri net hyl ester
(pr epar e pMRt(agcmrocedure of Exanple 15). To the stirred solution which

Was pur ged.syi1r5ad)hdasoomn.28ya 38 $1d e 106 0e f £630] 5738| 46300] 86108,083.26,5306/ 5208, Al yst'
(600 - 5RPo, 5T.64 5668, 60.30040.89:80.634IB1 pM4aVBUBIBBAEE7, aB0K eTTES wise e of nitrogen, and o
t hen hydrogen (1 30 atm 20-25 C) was purged through the stirred sol ut |_on ;_':_,

- for 2Esanipa@3s. The sol ution was then purged for several mnutes with

.- Prepar

- aci d, hyeg awRl@)gyde sal't . 45 1n 30 M of conc. HOl was di ssol ved .
...85Qs Mg (1k0.as) 17a)80, eéae@fmdzi 325(6‘6 £08128,0p5165) Y1 1)501 S0\ ] 59.06.%56.44, %5205, 50.92, 48.84. |

nitrogen and the catalyst renmoved by filtration through a short bed of -
“gel i té’fepafE@"ahh(Zysqt@X!( S-gitrghenaybi .7 1e-tetragzadycipdededanert. T0risepticasideal ed t he- t itle
_-_'-_--_-----prc?duct (Rf = 0.14). The title product was :: eluted w th chloroformf+em:
'_SI lica I6Mt BV“WCE'P'(P geid sgjution (§3“'}rﬁ?5\‘9é""98%25p§r‘€feh@7“°§'§xya5 Yraoprzylyl 4440-and |

.. g ; ?gp-t;/gg;:c acid, W%mﬁ :Zo oh myyels (Bremred @;ﬁg}z@eaéure:s 4 3 6-..
S SR B R AR

1[2 (4 @{&dj‘%@éﬂyl'é(&)t@wé)'é’olksa ’)0 t et raazacycl ododecane-4, 7, 10-tri acetlc

t et raazacycl ododecane-4,7,10-triacetic acid, 4,7,10-trinet hyl ester
" prep@xaspidrs t he pr ocedure of Exanple 16). The soI ution was stirred at" " 7
... 70-80 * Cfor 2.5 hours and the solution allowed to cool with stirring to .. ..
25 * (Ereparetion lob1-RtmethoxyiBrarciosbenzyred,7 fidtetradzanytiodbBedamat, £10-t@Bwbticaacld. was r enoved

-on4 rotary evaporator at reduced 50 pressure (10 mm 75 C). Solvate and.
“excess hipds oifjegen epes aqueougdlomb selvipe goritaining $0heg B wangdded 8@ mgif -y

~sol i dExampley

.. vacuumetp g %ﬁ @Y.t O-tatiaapacyclodpgipsaner4; 7, 16-tiacelig Asid (9\7883"?9( wmel@w%reaofm. te
hydrooeratingr} ?@R bomb (pr 469 ha thecselutien, waselferaq andhife paipeTer
ch ar a lfr Plfr zp to give the ani ne orivative as a tan solid (95 percen yleld), M 240°C dec, and
urther ¢ aracter ed by:
'H NMR (D20)
7.54(bs), 7.21(d), 7.09(d), 7.05(s), 6.88(s), 3.84(s), 3.78(s), 2.85-3.56(m);
13C NMR (D20) _
180.59, 170.77, 153.38, 124.16, 124.03, 122.82, 120.18, 113.68, 112.43, 59.08, 57.02, 55.96, 53.67,
s0 50.52, 50.08,49.70, 49.04, 48.32.

Example 25

_ Preparation of 1-(2-hydroxy-5-nitrobenzyl)-1,4,7,10-tetraazacyclododecene-4,7,10-triacetic acid.
56 ’
- To an aqueous solution (1 ml) of 1-(2-hydroxy-5-nitrobenzyl-1,4,7,10-tetraazacyclododecane (200 mg, -
‘0.62 mmole) (prepared by the procedure of Example F) was added bromoacetic acid (309 mg, 2.2 mmole,
and NaOH (3.5 ml, = 1M) with stirring at room temperature. The reaction progress was monitored by LC



“HNMR (D20, pD=1.9, T =90 O 7. 50(d). 7.41(d), 4.26(s), 3.43-3 68(m "

S 3:0-3. g}(rr) 65 13C NWR (D20, pD = = 90 C)511(7)6 go é703i :]3.39F8 t e

....133.0, 131.2, 125.9, 57.5, 57.1, EC? 52.7, ast -
~atom bonbardnent mass spectrum %64@3%%& R+ H+), 488 (M + Na+], 510 [M +

' 2Nae-H+] +. HPLC anal ysis indicated greater than 92 percent area purity (254

UM usi edion eddhare) @BbHaRkd ™) Snd GRDH MARAIRT at abdsPs Yia Ha3addlEth BNabl b S |
. phase c@ktern2. hodrl ¢hecsolitiontwad@eezé-Qrigdcdng @el solC RLiQR! c!hFoHa@gn’aﬁheQ (&FEM\PM s‘hc?gz
_....pot assi @lutinghwithpBolvbre: Systerh 8t TENmajboyRng Bacldh wasRoRdemFatdd] Qi5soive in H,O and freeze e
-1 [ 2- (4diiesidb lgive the alesited produny by @brigit Jelidw gawder kT50tne, RG\ParEshy:MIFD Q300857 (Bocy,, 10- t
2 riacefi @nd ygdhegchaagigigedby: DOBA) . )
- [2-(4- AnPHMA )) et hyI%l 4,7,10-tetraazacycl ododecane-4, 7, 10-tri acetic
acid, hydr‘&@ﬁ d?ﬁ e‘@é?Pvt” 17:.
106 nyg, 21 jmol e) was dissolved in 2 m of water under a nitrogen . .
“at rms hgﬁé‘l&&—zﬁh stirring. Sodi um bi carbonate (105.6 ngy, 1.26 nmol e).. vvas

b di d | ution resultln
. ";:_IO!V' 8 899%" jon 8%{%@'2‘6%?}8‘5(%% &Y )91 ‘{37r %g]"tfcfgir?Fg’}q’dQVI&ggg‘la'dgég’\{’gﬁéc Iaw eE one hour

. of vigoro ir g, n 5|sI 20 frc dlrn acclattonlztrlle .
' denta i i B T o A Bt mﬂy 1 LR
=0 36) 26 Na 840bY ¥H6, 1498 ,ﬁ@ma g&i 1 (PR T9dtidon

revapor atisppeardncebil yalidh dokkp, thls |or¢ Mslﬁl d iner ﬂg.l V{aﬁ .

.. cht'ori diten kevké-erieRdb GVeathy/Srbducts altil s%ndfﬁﬁ% . be on '”re ne
" ‘presence of the isothiocyanate noiety (SCN = 215 cm ) Exarrpl el920. .. -
" Pr.epar abBlagple@y : .
-[82(4 nitrophenyl)ethyl]-1,4,7,10-tetraazacycl ododecane-4,7,10-tri acetic
acid, t Preeardign esf er a-[?.@wﬁtrqpherml)eﬂm]ﬂHl?ﬁﬂ-@l’ﬂﬁ@blﬁdbﬂéd’ahd ﬁ(mlabaub-amo-ﬁ@(nal ni: ng
395 g @ghﬂ@emlq?)l-ns@promd f.21¢-dimathyl estpr (INDO TMA tshdthylidoprbpyl edter). : :

= Qs tetraazacycl ododecane epar ed by the procedure of Exanple Q and 1, 5 g .
" 41 ool e s’“'ﬁ‘ﬂ?jé’ﬁl a3 (3-nittoptenylipropyibl.47, 10dbtragzaaydiodbdecanele et at e_.
in 0 Re . "“R °h éﬂpF'ﬁ by, the prrgedure i Examplenp) in B5rmb it @cadonftdje wmgddhmbur

B 416.q201 1388r18U7 b Y04SR A520.09504886,3b4&xanpl e 17,

the °"FP? W'Yh w'smus EHling yoder nijeopre Pniialt |
g, i mﬂ;’* At Ao e I
el ed a 18 for ows alyﬁls llrg |cated formati o of (¥|prqucﬁ%r
r..dd;g;g% ?B%‘tébl%f) ﬁ?stem 2’ l/ iester). The resulting solution. with
an h d
L[ 2- ( Astiebred. rsbnb,ﬁrmé thggfrl?tr -E e g Heg &!@C gﬂ{ s?ltslwere
- L.Li.aced4 400 oh (11, |er76th f|a§§§| n:fglu

tograp
as e el ent
((CDCI 3)titi€d grodlict as’a ﬁ{nfb)solveﬁ naXtehd of i star &:gslggom;rs 1 4% % drrent
\mass S reed fraorof (ideralkyilted produBs. Exanpl e 20 35 Pr epar ation o

p S 2-484- i tH OMRcanglygie bhipls] makeridl showé ttab e aMToMERAL6. g%uﬂale?nsltg Jnfehé&et ic
- .cacid. Thenzenesipratesiodvatief THEONMREpeét. o Bislimawri)wefd not coalescent at 60+ G in chioroform:

inl= [ 2- (4- nl"t'NM? keDOk. Bathy| ] - 1, 4, 7, 10-t et raazacycl ododecane- 4,7, 10-tri aceth
aci d, trué?'ﬁ m, @) é?-wfm @b)aﬁ@Q!mwatmqmmdmaamfzoﬁxmlm J1e|)|) in 15 m-of
wat er wasP{BBEe) cm0' 59 W of NaOH (50% wt/wt, 3 eq). The nmixture was :

stirfed af28@@840. 73501710 (epigi qadronyPnis99, &9 114hg3marmgeneous orange sol uti on. .. |
“was then E%‘ft‘@'ﬂi berpbapdgrh rhass BRoFtMy e ZRIM# Nedz887dr i ed to yiel d a brown sol | d--= _
" whi ch 8 fied by HPLC (Q Sepharosem HPLC System | 1ll) using a linear .. ..

:-'--~----gra-di- em 10% aqueous HOAc over

- 46 Preparation of a-[2-(4-aminophenyl)ethyl}-1,4,7,10- -[tetraazacyclododecane-1 1-(R,S)~acetic-4,7, 10-tr|s-(R-
- “methylacetic) acid, 1-isopropyl-4,7,10-trimethy! ester; (PA-DOTMA trimethylisopropyi ester).: AL

a-[2-(4-nitrophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-1 1-(R,S)-acetic-4,7, 10-tr|s-(H-methylacet|c) amd o

1-isopropyl-4,7,10-trimethyl ester (950 mg, 1.40 mmoles uncorrected) (prepared by the procedure of

60 Example 27), which contained unreacted a-[3-(4-nitrophenyl)propy!}-1,4,7,10-tetraazacyclododecane-1-acetic'
acid, 1-methyl! ester, was dissolved in 10 ml of 30% aqueous methanot containing 1.00 g of 10% palladium
on carbon catalyst under a nitrogen atmosphere. Excess hydrogen was purged through the solution for 7
hours. At this point, TLC Inspection revealed formation of a strongly ninhydrin positive material (R;=0.62
Solvent System 2, R=.71 for starting material). The methanolic catalyst slurry was filtered through celite
55 and evaporation of solvent provided 800 mg of the crude title product as a clear oil which contained
benzene sulfonic acid (Ry=0.09 Solvent System 2) from the concomitant hydrogenolysis of the benzene
. sulfonate ester. The crude oil was chromatographed on a 2.54 x 20.32 ¢cm (1 in. x 8 in.) flash silica gel .
column with 10% methanol in chloroform which eluted a light yellow band in the void volume. Solvent
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. 1-[2-(4-am nophenyl)ethyl]-1,4,7, 10-tetraazacycl ododecane-4,7, 10-tri acetl
~acid, $sB qu)vé) ther) %«P e uTJW‘rS' El%eﬁ?&fu&r(mmm 826 JiefaQsrd miQthreadﬂ uRtedoRed!S

/60 minutes to vyield (50°/c) of the hydrolyzed product

1-[2-(4-nitrophenyl)ethyl]-1,4,7, 10- tetraazacycl ododecane-4,7,10-triact i o

- acid, and characterized by: 455&3%&,@% (D20) 8.22(d), 7. 55(d)

3.60-3.90(m, 3.10-3.40(m. Ex Preparation of

sol uti &]Qste@éom% Jsomisrel PrreddbiistihctlaB-dudrtets were observed in the aromatic region of

~ ni tr opienyhmat hyI }1,4,7,10-tetraazacycl ododecane-4, 7, 10-tri acetic acid

(prepar edHhMRt(Ochlaoocedure of Exam ple 20) and 40 ng of 10% Pd/C. The.

- -SUS EeENS| @163-806n @aiel)) 4H)NS5.07(mMH] Isogrepy! methindkid), 3.8833%(0h, 134 with fodrisingleta taf 389, =55+ =+ =

© - char acthe piozegidrelwy Examipie Rvas &y irB501r8i(ofl BN c@hcdntrgted hydyochigrcchrid apd Bfluxed (- r’r)
- 13C N\ HoOBCES)analysss (§@veni §y2ted!) intligatedspnvetsipp op ester (515 0.89 Soivept/Systam 1) togwolg -
112 280newsspoizHR; =9, bigh digsierermer garl B(E0.54,Jow glasteygompy Solygnt Syagerm) b, bolivspats UV50 6

§ .50 30 nmd% and; igdips Posage)sﬁxceifgs%d‘t TREOVErk oy 2 rotary eyaporalpy andattey drying, . .

s ’PPﬂS%E pieng I 'as&ereamwsl chth? rsamalished :fi;ﬁ acéuc__,_
-“.aCI d iﬁ% Eg T’e%ger 1 ?TI%E vr?aso taﬁﬁe in V&% Jnﬁjh reomer. . - . ..

---_-_‘-tetraa aG triracetic aci co'ﬂm?ﬂTO trinmet hyI ester (0. 45
ol e) (p,rI 2rgqb ﬁs pg)ocedure of Exanple 22) was stirred and heated:at
B(d:~2H),

S7100 1 C f7q

t he aqmmaass srall 3.68), 0 A6(matH)f 3.28¢traad ¢l 3HE @-3yt (ne [14k)NG0-2.0(, M) 98%) , as a tan
~-solid, 1YCNMRHCRE:NIPRENY|)ethyl]-
©1,4,7, 1047%% N#67364.c176 8018 8a17é-34 172,91 070:6; i 4% 11149, 480-8, 128Ad1288al28dt 4488 ed by:

"H NVRIZ8ER17 571285( Hp2, 17'520&1&; 699, 8644, §7.9(711P) 57.63574, SOZ{H6, 55k SAYG2F15213C NVR. .
(D209 90743505, 509727%67134709 485963, 46310268 4514455 3453293255823 31 35?4?'842 .

- .50. 12, 228235 223@‘@1216315%0495&1&&7, 2% 5 Preparation of

T 1-(2- rret 284 é)1 _135 4,7, 10- tetraazacycl ododecane-4, 7, 10-tri acetrc,f"_'f,,._
‘acid, 4, 0 %wToa l\eﬁ% tonitrile solutlon(20 n1)
cont al ni dgb°6' arqm ?a‘??esf?ﬁoﬁ'("ﬁ’ robe z'y?? 1,4,7,10- .o
t etraa odecane (3 nmol e) (prepared by the procedure of Exanple E) . L
was”’ ad ; of nmethyl bronoacetate (11 nmole) in one portion. After one .

hour  ppl@eatibh/ mo@armrra-uﬁ.nsdﬂer?ynaaymww frgrzaa ibdsdecanol 108, sﬁ&b@i‘id-mﬂﬂris?h- room
t enper gbfiRedcPheid; (WA-OErMIQUr S. The reaction mxture was then filtered and '
theiltrate concentrated (in vacua). The resulting residue was colum
chr omat ogha piagétednmrit imbéure GHH-EANA-GINBOIHenyYotlyin-1/4,Y)) 0-wirebabycigiotdeanet -REyb®r as a.
whi t e tioed, 7, th-trisa(Redthylacatiendcidy i -tsbptopyl-4,210-idmetbyd estera#00omg, 069 anroes) (preperad by 15 '_ -

of crude draster duct (403 mg) was obtained as the hydrochloride salt

fed from th:

l"

6&%

(dszH)Aé éd%ﬁ 1¢|9%|5'7(Bﬂa693ﬁ)0£l§%€m§r16§9w ﬁH).53ﬂ1n o), Wler Was
addeggd & addiespdianpol ution freeze-dried to give a tan solid. Follow ng ..

col um c'rwomm@_go c.popiy (silica, Solvent System5) the triacid was
i sol at ed 1844, G642 884060833/ 1155.9] 1358, 3N 701 fo:11W8.4, 60.6,@H 781 5MA. 77524, 84.1, 280, .6

“ - (dec), 4@mdrf,uvplean, smeamesdzed by: 'H NVR (D20) 8.18(d), 8.09(s),

7.12(d), F8st8ddns bpmBardnienG m@sy( sgectrubB Gr/AINIRS (IDAGIT", 588 [M+Na*l*, 804 [M+K*F, 626

. 40 [M+K*+Na*-H']*, 642 [M+2KF-HT.

Preparation of Final Products - Complexes

Metal ligand complexes were prepared by various methods as shown below. The methods included
45 mixing of the metal and ligand in aqueous solution and adjusting the pH to the desired value. Complexation
was done in solutions containing salts and/or buffers as well as water. Sometimes heated solutions were
‘found to give higher complex yields than when the complexation was dons at ambient temperatures. Also

the work-up used in the synthesis of BFC has been shown to effect the complexation.

50 Example 30

Preparation of a-(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid, ammonium salt,
samarium(lll) complex; Sm(BA-DOTA).

&6 A small sample, 53 mg, (0.094 mmole) of a~(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid (prepared by the procedure of Example 3) was dissolved in 100 wl of water and treated with
3 ml of 0.043M Sm(OAc)s solution (48.8 mg, 0.128 mmole) at pH 6-7. This solution was heated at 100°C
and the degree of complexation was determined by anion exchange HPLC. When complexation was
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~120. 18,-39%3. 68, 112.43, 59.06, 57.02, 55.96, 53.67, so 50.52, 50.08;49: 70y

§ -.BL(ani on exchange Q Sepharose Tn) and the pH naintai ned at about 8 wi-a: .-

-~ di ssol weslsalutior-i43 aested oo ads b o5 IEPES. THiscsobheahi was Gpift intuciwo fracienscof 800 ght - -

35 180. 45, 179.80, 163.66, 140.22, 128.60, 126.24, 122.66, 111.50,

59.91, 59.06, 56.44, 52.75, 50.92, 48.84. Exanple 24 Preparation of -

. '1-(2-nmet hoxy- 5- am nobenzyl ) -1, 4 ﬁ ]:% ty baazacycl ododecane-4, 7, 10-triacetic -

. ~acid.. 40 To a nitrogen purged aE (9 g (g'é m ) solution containing 50 ng of .
PtO2 was added 50 ng of 1-(2- '

et hoxycoﬁipl%tigﬁﬁngﬁéhdn ¢ cHffonfaiobfiphye HPEQ B RSt L OHP SERfEiaN6rtHe domplex s SRl i aci

~o{ Prepargéin Wmdeki: r@(&&ﬁ&é‘@) 8id Foe2dTRNGY. 3R sanfdrilifl copex AEE palified Dyl sNica geBr

~ bonb  ahromagraghy(elutind Gitfs Sbivkint Sydtewan). Fhisl grezedute Gavel thsllile AGHLEDM B2 pbricértt fibla.

- freeze-Tiisi @khploR wgs \CRardckefizaaintyl TG, f4be iomaiombardment andsé Bpebonmetty ( %npacrtaegat e

yi el d) ,HAUP>hd Gitier clatactedadad bt>  f urt her characteri zed by: - 11 H

- NMR (D20) 'H(®s@ bs), 7.21(d), 7.09(d), 7.05(s), 6.88(s), 3.84(s), 3.78(s), %
2. 85- 3. 56889, 7.81.32INGK, @DQG}%;LSW 398, 4107'9356717*!,5:53.3824 120107_6 -224242@8-321-22 82,

'-'j.'_'__49 04, 48‘392|M'13(Pa9?$)l e 25 Preparation of -
+ 1-(2thydr 1844 { ‘dbé‘rﬁ’?yl‘§43113¥7711fd B 728 B4Ry T2 8D8 S-S 41 517, f@)7't4r515acet ic

- _acid. 585 n aqueous solution (1 nm) of BT
1-(2- hy%rogg-f-nrtrobenzyl 1,4,7,10-tetraazacycl ododecane (200 ng, 'O0.62. ,
“ ol e) ed by the procedure of Exanple F) was added br onpacetic’ acrd"”””

P S R U T S B

' the addi t AQgluteh NG 85-1BSRAET- Wik 8N ey BRLEM Ui BRACE Y WG HRIN HO! s
freeze-gligaRE bgiddihd the T-153 sofidn bl eheCAMCHTEIIAEH. FREESI0 LC6F 210NN NaOA: Wwds! ddasu gel
~ el ut dongolvédbySeE M@ns0 MMSga M (Prepaldioy Ry Srocesieh bmiainpla Gf in HEPES Suffof (Tae pit bALL ed

. yel | ow yipeiarand dre0ractpn wddhepied e mhdyr aMB0=C.230- 235 C (dec), 5 and further ils

int rOd% daBlQ

R ~a sol utandrs. Ghe ot gf cehiugate nerodinig if solution was determined by HPLC using a radiometric

. charact er Tieespluligns Wb (PasheR tirDRIN)SPiSEhaddx™ Talien GRcandec®siO (The Pegerd bf metsicasG, - - - =
113, 85, complex 7as deteguinggigusing the ppcedyrp meyiousig deggribed oThg wsults sirowed 99.6% ofmamgl e 26 .
.;:.2% as aC?TUG’FfP@b%lFQﬂGF‘ SHRg and 96.6% for the non-heated sample.
- (2- hydrox - 5- am nobenz¥l) 1,4,7,10-tetraazacycl ododecane-4,7,10-tri acetrc
.. ..aci d. TOXEH QLY il queous soI ution (25 rr1) of

o e§r2 hyg”"eY A o tr;'ns;;nsg Y pupsing o s o
S M% éﬁ“ A% Q" R rg@%ﬁ?%%?“@ ,

earance o yel |- ow

color, Profi Mttﬂeqrrbrt\q@é aP\bhF.aPs HYaly éfma o?-{?r chd deets% L invbhtfon Feidgehbrated }
- sgl ut CUQin Jsé‘r%&m%df@l ing eXmps.lim Sortd) (3SH4Gros AataPwdsemoved bypdssiitS MU,
78 pgr Q@&o)utrorﬁh%ﬂ”g’ﬂ £calidn hahgeiBah. Dilind® Bodium Rdroxide and hydrochloric acid soiutions were o
an [ 2-  Ausbd fof dapBiey i o ihs lcbmaexsoliidns Groinet (0262 Y S RAOAAA AB @-cbmplex was then =
= (R S) -camaihezt by the, Metkbdt pleti¢usly described. Met hyl acetic) acid,
. -.~L-.i sopr opile similéy @nrier, isemtahiitunatisriak chelateRishji¥atEKveter prepaiet \ahd subpredyd pHaser.)...- To

a- [ 340( Metector: Tisvesuits Jrp skopy lin Examplle XX IrOthe kivlegysseetioy.c| ododecane- 1- 25 acetic -

~:acid, 1-nethyl ester (prepared by the procedure of Exanple P) In 35 m dry

acet oniEempe32as added ' . ' 1.15 g (8.32 mvl es) of anhydrous

) potassr um carbonate with vi gorous stirri ng under nitrogen. %3 n}/
_ pH Stability of a-(4-aminophenyl)-1,4,7,10-tetraazacyclodédecane-1,4,7,10-tefradcetic acid, samarlu .

45 complex.

The heated and non-heated samples from Exampie 30 were each split into 2 x 250 wl aliquots. One 250

ul aliquot was adjusted with HCI to give the pH's represented in the table following. The second 250 u.i

aliquot was adjusted with il quantities of NaOH to the desired pH's. Once the desired pH was reached, a -

50 25 ul aliquot was removed and the percent of metal as complex determined as previously described. The
" results are as follows:
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.- .active a-benzene sul fonate of lactic acid met hyl ester (1.79 g, 7.36

filtered. Solvent was renmove®f om t*hem ?’1tra e and the crude orange Oi
“.was chromat ographed tw ce opn'

.~ -equi val ents of unreacted be H-grete—der{vati ve. The NIVR'spectra of -+ =
““‘this material were not coalestehnt 9%‘!‘ 0 -8€ in|chloroform 'H NWMR (CDCI3, "

“which contained unreacted a-[3-(4-nitrophenyl)propyl J-1,4,7,1

- moles SR = 98.2) was added and the: mxture was stirred at room '
" tenperature for 60 hours. TLC glglglaﬁi%oblildl cated formati on of new products
‘"(R= 0.71, Solvent System2 fo i'tre etraesters and Rf = 0.89 for C
triester). The resulting solution with - 30 suspended carbonate salts was.. ...
“poured into 40 mM of chl orop. myatreh LIIC |c\,| pitated inorganic salts. wer.e.
n

_ Haathd | X Noth@atét{cm (1 in. x 16 in.).flash . _
--silica gel colum using Sol e 2 te eluent to afford the tltled-.-_._;_-_.j,
prosluct as a nonresolved m %ﬁé ﬁe ra%z_er_ di astereoners (1.00 g, 1.47 ... .
mol e, 62% yi el d) which.: V\er& ur@®ex al kyl ated products. 35: = 1H ... =

NMR anal ysis of this materi alss o It tggcontain approximtely 0.5 =

601 7.9-8.1(m 2H), 7.2-7.4¢m géd, |5. Ofsl@m H, 3.4-4.0(m 9H),
. 1.7-3.4(m 20H), 1.0-1.7(m[i5— R—‘CB%PF?—CJ;» 40 2980, 2840, 1725, @
**" 1710 (ester carbonyl), 1590, *1510%9440 40: | Fast at om bonbar dnent mess - 7
-~ spectrum mAé 702 [M + Na+],1368799.Exanpl 4528 45 Preparation of - e
.a- [1% (4-am nophenyl ) et hyl | -T, 4,7, TO-[t €t r aazacycl ododecane- 1- (R, S) - acet.i.C- 4i: .-

: O-tris-(R -nethylacetic) acid, 1-isopropyl-4,7,610-trimethyl ester;

'(PA DQI%,“@ met hyl i sopropyl ester). N
Toas 2-1 ophenyl )ethyl]-1,4,7,10-tetraazacycl ododecane- 1- (R, S)- aceti-c- 4, +~
~ 7, 10- trrdparafior-oiatpihiagphbriy)-r 42 O-E&ra&adyﬁl@clw@ﬂyd 1,47, 70-tdickateti HOIH,h)itiureaH esm-( 950
.Ng,201pRk nmol es uncorrected) (prepared by the procedure of 60 Exanple. 27)

_."0-t et r a0y oF @cotitmasetahing dcieing/t00a] ol a-(-amebinghy ) STA0;ehemscydiosetmed | n 10

" of 1300 dekeavetics adid: (repeved b divet procadwrg ol Eg@npip 3 wasOmddeshitol Qi il o ¥OACR-bon

~celit

. eluteder |1 ght yellow band i'n the voi d vol ume. "Sol vent 35

. cat al J&903Mhehiked withY-89. Jg dhis selutiensyrsarded Sp% wleat watpr faljowecbley 10841 pfNe@Aei (O ough
w4 hesVaRr (@96 ui)ores "F_'d‘!?dd? the spiptiopig kring dherfptal vplume i § g clihis saluas\ea divided Bionat.i.on.
“of a 4v% #isurs, Qe P @0 “Calok ] jhaur- Both hﬁtﬂs’za'ﬁd]w@?ﬂtedaﬁg‘i’l@fnwzfe Rf=. 71
for st“?ffef‘l “ﬂm"@ 4P '°°" Plemetliaf 2nRomplox usipgy I §P"°§I°6‘F“F'§§P 9?"1'? pieyignslv; py ough--.--
e hb WU R LI R e R
. proguct® easagp&rgs& 1" whi ch cont ai ned benzene sul fonic acid (Rf=0.09
.. Sol've: m 2) from the concom tant hydrogenol ysis of the benzene
--f__sulfo%egteer The crude oil was chromat ographed on a 2.54 x 20.32 cm (1
I n. X piphdiioh of L-@ﬁi?mﬁdphén?% @?ho.ﬁpwpcuauoaézanm%mt@mkm b, ﬁﬁw%@%eﬁgﬂgg gh
. Bi gpystem 2 was then applied to elute the titled product (480 ng) in 52% -
yi el d asa oliftiox ot bR4-sHhindphérg -0 v 20ltetlaadscy Qb ROSRTEST ANTb-1IRAEMRE BLiE (Irspafly. Three
- di sti metpratbdusict Exaito 3)MaEdiSdoned i aBtilod withieto Hi6I6 Atbricentiafi@i dMeDingne 1H NVR 1H "=
NVR ( CDGh tufeti@ Icflpride solutionGwes Jprépafdd by (dipselvidgeuslium éhibride 5n 0.7 MCI fo desultiis@apropyl -
met hi eenchiitratid®.ob 39 Highl KQ.01MB Lidetivmt-177 (GGUmmelam ghsatsed &ta tBc®5, 3. 73, 3. 69 and
'3.58), 3A uadyme of BOLY of GOTM, fuiativra golution Jial added Jo 2 1 nf Lu11Z[H)solutmn Orhe, aerpgrlat_o_5H)
- 13C NeroynCpidiggnd @QD'GGI)OVQWS @lded wd HEPES, bvffefl(%MQDH F7%8)owas epded3o givg 3 tgfal 170, 6,
145. 3 volyme,ofgl.0 mb(he resylfagt SP'“"%‘E v 012‘9‘0'? '"1"28"’8"" 14!‘8'“'!! T@ZSP'U@" "1326"93
115 2 heaepisto 1100 4Gy for gne lepyr gnd thes perceni;of Ly asgcomplex; deteymingg tajbe 83% by theealin 55 4,
°5°23“P° "§§‘°‘id°si'€?936'°8°"s§o 7, 50.6, 47.3, 47.1, 47.0, 46.9, 46.5, 46.3, -

4641 35445 44.3, 34.1, 32.9, 32.5, 32.2, 31.8, 24.8, 22.2, 22.1,
22.0, 21.6, 15.8, 14.9, 7.7, 7.5, 7.4, 7.1, IR (CDCl a) Cnﬂ.2960

2840, :I”ZG%QI'atIOJIS:Lgf 1oﬂa—%othilo§]a§atophenyl)-1 4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic  acid,
samarium(lil) complex.
50
A sample, 7 mg, (10.8 p.mole) of a-(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic
acid, samarium(ill) complex (prepared by the procedure of Example 30) was dissolved in 400 wl water.
Excess thiophosgene (50 LI) was added, followed by 400 wl CHCl; and the two-phase reaction stirred
vigorously for 30 minutes. At the end of this time, the water layer was extracted with 500 ul CHCIs four
55 times, and the water layer then was lyophilized to give the desired titled product in quantitative yield.
The UV showed this compound to have a band at 272 and 282 nm. The TLG, silica gel developed by
75:25 V:V CHaCN:H20, gave R; = 0.38. The starting material has an Ry = 0.18. IR showed -SCN stretch at
2100 cm™"; fast atom bombardment mass spectrum [M+H*]* = 687.
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Fast atom bombardnment naess spectrum nfe 672 [M+ Na+]+ 686. 15. Exanple
209 Preparation of ac-2-(4-am nophenyl)ethylu-1 ,4,7,1 S
" -tetraazacycl ododecane-1 -(RS)- O-tris-(R nethyl aceti c) ‘acid; T
(PA-DOTMA). 20 The di ast ereoner %%%%‘f?eabf
a- 02- (4- am nophenyl )ethyl u-1, 4, 7, 10-t et raazacycl ododecane-1- (R, S)-ace- .
tic-4, TexbRhpleabS- ( R- et hyl acetlc) acid, 1-isopropyl-4,7,10-trinmethyl ester-
(400 rrg"‘O"‘SQ‘mmI es) (prepared by t he procedure of Exanpl e 28) was - ik
di-ssol Ve@pdrdlioR 0 &H4-dafinopRen@Pn4E 1U-tbitdagdydiynededsna1 A7, 10-tevaacdticodsl, a@ibricredaf or 30 -
hours. yidim@nadnysddxs ( Sol vent System 1) indicated conversion of ester (Rf =
- 0.985sS0l vent System 1) to two. 26 new spots (Rt = 0.6, high diastereoner *7
~and Rf = @. Sdmplé,090 dings (180 comale), Sl w-¢ramidphangli 4.7.1betdezaspadadedectd:1,4,7,10- 170
~ ni nhydr fetacetindcid (uepaed bp theprogedure dEXranp 3 ok Gsroiverin 1 md wetee Fio his saluloomas y -~ -
- evapor atdded 3 mi ohvaterrcontpining 21 mg (H2>pergia) ob ¥(Odekrdihe deagtiananidwaents =of toy yawag i t1 ¢~
. product then bstedgt IRALC dvtteg heuss. Je trenuiting spiuern way thge pawpd trqugl glapswpdjand .
s eparﬂat Menh"'w o pige 13Rancief yeliow salishrBiecsolisk wasghromptpgraphpd emellic aoldSovept Jyatamitihed
by ap el Pgue ﬁﬁ pprgent) of fhndpsirpd eamnley @raduchfimalisig Ry gnjgn gxohange ghowed fhejspme 5
flash g F°" 6| FE% faynd jx dhenzieaars S £omRisey) (heftle RpUEtRs Shrrasteriagddvh gh R

dhast er o i, o7 T, V7. AL G R gBi S S Rl O

- R dia ‘@) ‘si'nce astereomer €l uted from
~the coI um:]H EE&O)H NI\/R for high Rf diastereoner: 'H NWR (D20, 90 | C, pD = -
0

7~5) 7.12 6 3.57(b dt, 3 2-3.4 ' .
19H§ 3 Sggd%gto (d)4ﬁ|%ﬁ%45%'ﬂ§§m?zﬁ$(1ﬁh)31"7%(s) N (1“;8(0' 3H)H) % 06(d(m3|—|)-

{ Ahssls

. 13C NWR (D20, 90-C, 184. 4, 184.2, 184.0, 183.3, 135.9, 132.6,

131. 45 BxhRpié3778. 2, 690 617 61.5, 61.1, 57.4, 54.1, 49.7, 49.6, 482

47.7, 47.2, 34.8, 33.8, 9.6, 9.1, 9.0; Fast atom bonbardnent nass spectruny’

me 56 6Pr§Matlod-|¢ﬂ d-(4-u5$ﬁoc§(ddhtbpﬂﬁwl)}m 7, ®Qerapdabyeclobadedane-3,23, 10 fbtradchlicadd- sedium

Na+- H+] saft, yeddn([liMpompRK+- H+| +. Preparati on of Final Products - Conpl exes

- Metal l'igand conpl exes were prepared by various nmethods as shown bel ow.. The-:
 net héds i Acsampledotihe arft-emingphenyt e, 1fdetapzacysiadadeepaerd 47 AC-teliepseligsacidy | yiidympn and

~adj ust i ¢gwlenéprepered B thecPresadyre efcForple; a6) ( I%MOI'% was,gigsouechia 4PhrIdE0uTe ons -

- cont ai n‘?"ﬁgﬁ‘&g}'@s &ﬁ‘&f’@(‘ ‘%ﬂ?@g@gﬁq’g@;’%@ﬁs} é‘é‘%‘?’:}g‘a '%g"ﬁ%%gégﬁﬁd T
‘solutio s a e e
o g S 3 o iﬂ@ A8 n e
b %ﬁﬁg%o (i V?P'gé'z"ﬂee']?gf Dt P T B %f%&er%%w%o Exampl & éoe

Pr epar .
ct-(4- 2Lafh 'e% nyl)-1,4,7,10-tetraazacycl ododecane- 1, 4, 7, 10- t et raacefi c

coacid, .mfscatzt«_a.ﬁmsaywawnhlar 1698HRb5% clodHoBAe PRF Ad-etreti acia/ytRiRL |
. Sanphee, iy onfBibx, drincHidfh sERMERYFRIDOTAY,
“a- (4- am nophenyl ) -1, 4, 7,10-t et raazacycl ododecane- 1, 4, 7, 10- tetraaceti ¢ aci d

... (prepar edThy ngane, Qﬂ@@%ﬁﬂﬁ@eﬁﬁ)eﬁ%ﬁﬂﬂ" m-@&mm&msabnmﬁwm&&ﬁw laci@f preat er ... ..

- and tr eieadbyitishpidceadive 0t Biafidia \d) Sids QdayeReds @ tsi miRed $ibtoRatedamribonkaBsa®TBY €) at

'pH 6- 7. chidma®gaphyludni 20stronghcatibreaxtiatigeniosid (BP-Ssphadek ™ 10225( Pigirneeeiap fThe colpincweatin on
was detibe piomededipra aiowashec: WitndjeiledPva@r. Mirercontaivp|agueats soiutimef B ligand BB 0 353
450 B1 apeleditethe colymm fidliowedeby ytasiingethe: erlupmenith giistiloH yater-Phedigayds wasreluted from the
sol ut i owugn with &.5M NidePHL.The gluent wes redicedhio drypessim t enper at ure (about 25C) and-
freeze dr i‘éﬂ'“‘“’!‘f?é r4Hath@¥1P Pe%zkﬁ/dﬂm‘ih] in p |“’é(9f 1!! ilied Yvater yvas gddert to a warm

chr onat BYF ?fag"‘ &"ﬁf'l ngje Ff“’S?ﬂ‘%ﬁ‘E f 5‘%‘%[‘9&!0\' &t rt_'j%ﬁ’e Thee
tit) & psfo bout70 with 01M NH, After 1 hour atreflux, the .

? oBr ﬂ g usted to
solu lon was cool and reduced to dryness. Excess NH. OAc was removed by heating the white solid in an
oil bath at about 105°C under vacuum. The title product (which contained about one equivalent of
ammonium acetate) yield was 0.142 g (94 percent) and was characterized by:
3C NMR (D20, 88°C, 75 MHz)
80 23.8, 27.8, 35.4, 49.6, 55.0, 56.2, §6.9, 57.1, 65.7, 68.0, 121.7, 132.6, 138.8, 180.7, 181.4, 182.0, 183.1;
Fast atom bombardment mass spectrum, m/e 610 (positive ion, [M~ +2H*]*), 608 (negative ion, M™).
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Th| S corrpl ex was characterized by TLC, fast atom bonbardnment nass
- spectronetry, anion exchange a HPLC, and futher characterized by: 1H (D20)
~8.94, 7.81, 7.21, 6.97, 6.80, EP%}SB%S@% 4.58, 4.01, 3.56, 1.78, 1.53,
~-1.24, 1.10, 0.77, -2.80, -2.95 é 91; 13C NMR (D20) 10 190. 3,
"184..9, 181. 4, 146.8, 134.3, 122.7, 116.4, 80.8, 72.6, 64.2, 57.2, 55.8,
.- 54.7, Bample3pl.5, 49.7, 45.5, 43. 5 23.6. Exanple 31 is Preparation of . .
v - a-(4-am nophenyl)-1,4,7,10-tetraazacycl ododecane-1, 4, 7, 10- tetraacetic” aci
;- 'sanar i Ruepgiatidn) (bt)rrp&-m«#avhmﬁphbmw)etmnﬂoﬁ m&ﬁraaiacﬁlwdcﬁ&né$4x,m-&trﬁh’btlm n a8id, 1N -HC e
“and 6G8marlum(BreGhglex Smmorlis ¢hlv) NH.[SnQPADDTA]L was prepared by adding the Sm 15377
“"solation to the SnC13 solution. Then 5.0 W of 2.0OM NaOAc was added 20 ...
~ 7 fol | owedWhsn g piatedufe & Exanirld 38&)warcrepqated pising @mii@AchsineHzOr B8&LmII215 MnBledinpl e 3) = -
i n HERRSR pUN(PAg) - 4Hk f’gl*!“%ﬁ”‘i%‘"b@? erniaiped ohaut gel parivelest of ammonjim ?FetZtPBW*LSL of -
0. 5M Hegeared inprjjield ‘§(9}1§ QMPW&Q‘“)S?M l”?s qhﬁ"ﬁﬁeftz%byfractlons of 500 U s each; and:::;
one frac’t? OHIR(B=0. 88 The _sol utjons. were Eassed

e R TR R

r esul .t %ﬂwé"d“b HBtal 25 as a conplex for the heated sanple .and..
-_.;'_'--96. G%gx 9! non- heated sanple. Stability of chelates by pH profile. The - -
stafi | nmetal |igand conpl exes was nmeasured by subjecting themto

.-, ovarl OLﬁepQﬁndﬁa&f%ﬁ -(ﬂﬁ&h@&aﬁ%ﬁéﬁ%sﬂ@iﬁ% 16-RTRLEYcIbddastBhe f. 4, Pib-tetilaceti®Weil H, L
Pr-Ot ORgharRM(Micohble, bl sR/NH; RiHqSCN-BeDOBAEase of netal.” At hi gh pH, met al
. hydroxi des conpete with chelate formation. Thus, when | ooking for inert: '
‘chel at essohaionas iSedncR - 3HR I (R7.T g 381.66 Yimble, mnmhdb)asmmcdsfeisauee watee Bndoaposed
-1 to doi gip dmd-000W, mikbavamimiBiim-potasdiun gt (632.97 (¥eole) 8B4t UNE:) (phdparéd by e propdduksal ues . - -
. .for sofExaoblet8hip 10 bixtistiiedolatet Wers mixad entl heatad ovea Seagelati. Atter A0 oin., ity redetonnet hods - =+«
»descr ithbfoun [Sm(PARBOTA) Waswomplete radeidrmiped bnHRLETsing deanstifod descrivsd ant Exsmplerdbnoved
by pahp sejutds wap esagted with ersolutinnati 4 ana oft $3Te Eb9fagimeler W5iumoleDin 28 @l efodi um
'J'._'."hydr oxhlgre &hd’y g i @ rseeargiery qunsel| (Thq frastiopcvas gegwlgter ﬁteéé Ql%t°"? H’é!" p?% of 't he"""f.:-'l
| é’R‘e%'r‘*Ht‘W sLCf?"SrHthQ gpsgope °‘rﬁé’ Pé%%ﬁf”“'hé Bydrin, (0.2 %

© deter e oyt e s e gorina ghgic (39 B
's:s/:;zfﬁ ‘tﬁr@ ihlfl’a%%'r' e %w e S

. eous er ess u n.o ac irle and

det ya 8 dgu f g t?og n’ 2 " A o shown
(Exq,q@&n 6o ﬁ)ec | on anpl e ]Sta aﬁ? e

a (4 am nop en ) 1,4, etraazacycl ododecane- 1 4,7,10- tetraacetlc aci d
“rrsamar igigidid 41) 4e conpl ex. The heat ed and non- heat ed sarrpl es from Exanple- 30
. were éach split into 2 x 250 W aliquots. One 250 al aliquot was adjusted -
2o0oW td HBLC haahBis\oethb Reis ¢ chelatibregtiveS@atPachoTa. t he table fol |l owi ng. The second. . :
. 250 al aliquot was adjusted with LU quantities of NaOH to the desired pH s
- Once t heThdeste pickA-POTAGSIaticd avith &2, waa sthlle?ds aMunctidri cf ietworta usediin texckyathadist he 7
" per cernt P&DOMMt T satentod wimiation west menitbrac: ty ABLG peing aUAltegh diesnosphbre®. CTRNH0r esul ts S

“ are agw ednyudhe GEAIGT used vE: ) BE1 B (3.0B0.09MHNaOAC bufferGHIBNR) R0 of pH 6., R
e A ..0.05M NaOAc buffer:CH3CN, A to B in 15 min. A solution of PA-DOTAenHCl(retention time = 131 min), . ... .. ... ....

and of PA-DOTA mixed ammonium-potassium salt (retention time = 4.55 min), both prepared by the

procedure of Example 8, were prepared as 1.6 mM, pH 6.0 0.5M NaOAgc buffer. One ml (1.6 ttmole) of each

of the two solutions was reacted with 0.2 ml (8 umols) of Y{OAc)s «4H20 solution (40 mM in pH 6.0 0.5M

NaOAc buffer). Chelate formation was determined by the appearance of a peak at a retention time = 3.96
45 min (confirmed by comparison {0 a sampie from Example 38). Chelate formation results were as follows.

PA-DOTA Salt % Complex | Time(min)/Temp.
PA-DOTA«nHCI >80 <1/ room temp.
50 PA-DOTA mixed émmonium-potassium salt <10 15/ room temp.
>85 10/90°C

Clearly, the method of purification of the BFC has an effect on the rate of chelation.
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- Heat ed Not heated 1 98.9 92.7 3 99. 6 93.3 5 1 99.6
92.9 7 99. 6 95.7 -10 9 -99.9
95.8 11 99. 6 95.7 13 94.5 15 ~' ~ Exanmpl e 33
‘Preparation of Ep%gsé 450 B1 _
a- (4- am nophenyl)-1,4,7,10-tetraazacycl ododecane-1, 4, 7, 10- tetraacetlc aci d
yttrl unﬁ,&ah\bl),‘;@orn- 20 pI ex. Ten al of a solution cont aining 1.4 ny/.100 .|. of
a- (4- am nophenyl )-1. 4, 7, 10-tetraazacycl ododecane- 1,4,7,10-tetraacetic aC|_d__
. (pr epar erepakiiot he gor OC:E[iLM—&mO&iphEWWI]ﬂ 43)1omazad,dmbdmnéomwaca‘c-4v(1daﬁ«s) a -

(0. 003 Mmethpiadetie) avid,tsamafiuBiQll) cdropléx arsmanidmudalt;OvH: [SagPARDQEMA)YL00 al of wat er S
foll ewed by 125 al of NaQAc (0. SM 25 Water (265 al) was added to the - .-
sol uti on Acobtdnm SmRACke3RD (1832 mgdn 2 enl of distilledTWter) wasl addeddn avealutiodiof kd2@- i nto
two al i aiespkenyiiBthyll-Ai4i7qOrtstraageayclibdodecanh-1-G. SIaCRticC4.7 39-tris-ImathylacetiBloacld (Blmg i and o
non- heamka distilagh vater), (Reprared &y theracedusical Exampiec29; high R diasterqemesk Thath§-5 splutien. -

conpl ex‘”ﬂiéﬁeﬁg" Prhiesteant hadhand therfeaclien e Glf’é'ﬂ’tﬁdé’yd'?"é%@e%?%/"'&ég bBegtingthe sojuljgn

resuf® s‘”a§ RANERY oM Jrvagsa °'4%°(‘ﬁ£y ?Vﬁ%"“ﬁ% st% t he hea %?tp ?'B)n%g? .
d t h SS, S O i} :
gn( 4- ar’rq3 ?’ ﬁ\b% Eﬁ'ﬁ ;ﬁ A 83'&1% "Egéhr;o %gh 's?t°ﬂ?)p$ i ¢ acid,
Ve

an’ ion exc ang glg

in ’ex pex ns we
| ut ef t o
a (4, ﬁ t;egif% aaquetf @sﬁ‘vw?"'ﬂ 7:3.9 ! b"E"' 39 SEE"E? acid -
(Pr ePar g s |d0<ﬁéEFé sy oﬁﬁ BRIt gl st er

107 Y1 el ghodingCi® Hrsph raﬁ-tldn%}ctﬁftgelreﬁn)’ csmd msuu M bHa@E IstaBlb CBMBI5H W&oﬁtq}n%rﬁdﬂﬂed"’as
prepare,detay dissolving lutetiumchloride in 0.1 NHC to result In a

concentration of 3.9 ng/m (0.01 M. Lutetium177 (0.3 mmolar) was used as
a tr s eExamgdle 43 A volune of 30 ill of 0.01MIlutetiumsolution was added to. . .
2 il of Lu-177 solution. The appropriate anount of |igand from above was . =
added alfrepardB$rESolh uk{2emetifcdy-S-hiningriHenyl)7 43)10ersazacidiedbdecangl 4.8 1Gietrascetic \asidune of .
1. 0 - . sampdum(iaeplgnt sol uti ons were 0.3 mmolar in ligand and |-utetium--The--.
solution was then heated to 100' C for one hour and the percent of Lu .as.a:-

-conpPex dbt &r i n%d""t 60'%“ 895%’*1:1 "‘Pﬁ@‘yt?eﬁ"l"vﬁheéﬂbh’hn Huetastaqyripdenostner Iddel O-. . . .

previo ostig 4ai¢{p mple ) was prepared by dissolving 5.8 mg in 325 ul
o (4" e '@V&“ ;;°t°f h'siSf’J;f'er %tﬂé‘&“ e ls4<- ooy

Cof o 5 each a d ? tOZU" h agsp-h es Wo .
g]::i i (416& H)OB g rie??l agafi ﬂ:‘% éﬂg ° 69( &ﬁo Jeg i T c
di ssol v , 't'° ﬁ§§e§tﬁl~9m9§f3mﬁ, Igketiof d I ovved

by 400 al CHCI and the tvvo phase reaction sti rred VI gorously for 30

wnutes. At the el cted with 500 aI‘
CHClI & four 55 tims, and t tiesedyer ¢ nfigdshi 1i ded to give the:
‘desired titled product in qupaiiéd ftNdtudfibel| dpurifibte | LN6t shieed t hi s Conp'o'und
to have a band at ang 8z am T The JLC |ST i cajgergevetioped by 75: 25"
V: V. CHsCN: H20, gaté%é?’“‘ﬂ% 200 T0b o ®ring cllerlal Mo ad R = 0.10 IR
showed -SCN stretch at 2100 cm'; fast atom bonbardnent nmass spectrum [M+. .o

H+] +40= 687.
Example 44

pH Stability of a-(2-methoxy-5-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic = acid,
samarium(lll) complex.
45

The heated and non-heated purified samples from Example 43 were each split into 2 x 250 i aliquots.
One aliquot was adjusted with HC! and the other with NaOH to give the pH's represented in the table
following. After the desired pH was reached the sample was allowed to stand for 10 min and the amount of S
metal as a complex was determined by the cation exchange method described previously. The results are
s0 shown in the following table.
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| 38 EP 0 353 450 Bl Exanple 36 Preparation of a-(4-am nophenyl)-14,7,1

- 0-tetraazacycl ododecane-1, 4, 7, 10-tetraaceti c acid, amonium salt,

<oyttriun(lll) conplex. 6 A sa %{/) {160 mmle) of o
- a-(4-amnophenyl)-1,4,7,10-tetr 93 odecane-1, 4,7, 100- tetraacetic .

. acid (prepared by the procedure of Exarrpl e 3) was dr ssol ved in | nl water:
To: this solution was added F—nt—ref—water—containing 51 ng (192 mole) of

--:Y(OAc)s. The reaction nixturlePHgH = 8 $¥PX_ a5l ---- then heat ed:at100%E

for two hours. The resulting sollutbfisi padothéwa passed through gl ass wool

and 1o 1lyophilized to give 26O g et 5Ol id. The solid was .

- chr cgmat ogr aphed on silica ge.l._lg(_%n N Sys to yield 71 ng (76 _
- percent) of the desired congl ex |pr ®@@uc}. Al ysjs by anion exchange shovved

- ‘the sane retention tine as Va5 tourgg Tpr the anpl ogous Sm conpl ex.  The -
~title product was char act er ijzedby-—+3-NvR—B20) 180.8, 180.5, 179.9, ... .-
.146.1, 133.4, 122.0, 116.1, |74.9, 6’6 3] 5698, 5b.8,55.4, 55.1, 54.8, 52.2,

- 46.09 44.0, 16 23.6; 1li-H NVRg (DZ% 6]90(g9, 6} 70(d), 4.40(s),

- 3.45-3.06(m, 2.71-2.10(m, 79— Fpst—gtomrponbar dnent nass spectrum
“[M+ H+l  582. 20 Exanpl e 37'bdepdat{on
- a-(4-isothiocyanat ophenyl)-1, 437, 16ea ef r aagmcyc| ododecane-1, 4, 7, 10-tetraace _ .
_ tic"gstcid sodiumsalt, yttriaom111) conplex. 26 A sanpl e of the '

: or-(4 am nophenyl ) -1, 4 7, 10-tetraazacycl ododecane-1, 4, 7, 10-t et raaceti c

' E{aleeLh'?ﬂ conpl ex (pr epared by the procedure of Exarrpl e 36) (10 ny, .

'um)l e) —was_arssol ved In 400 al H20. To this solution was added 64 al

t hi ophpe&E&Rn ( €sC e3P meétRsly-6atodhenyi i 0adieaatiRloddeBasné-1 Y, 10Mettdadéte Shdid,r ed.

Vi Q@b Osgmayiurh(M) compieti nut es. During this time several small additions of- O

...soli.d.NaHCO3 were nade to keep the pH at about 8. At the end of the . . .o i

| ~reacti on,A 3 k@0 ¢ salutioh af/e R-muttexsButephény -1 470 0-tréazanytiodbdedabdil 4.7, fi-tetreace@iiC1 3,

o t he i

~-sglution of the Iligand way Rl ddnbiputifed [CpLsHER.| NelPuaad by washing the -
- colym with disti : grame—we colum wi t:h.

30 f oeeid (prepwsd byathel plogesipleiok Exeendle 1Thveas piepired by dissoluing T mg drhidd s NANGauesd by TLc
and Uvwatere 8t1P i eligipst.of Hiscaolutin v@8 afided to 950PH ophHy X 40T Srofls (in 0.1N HCI) spiked with : L
© a- [ 25 (8m:AR3.(Top inHryes then yqupht fo 7.0 mith dNaDH: Thisasoluigrcvascplitdeta e fractiony of 8001t r aace .
_- t | C acPash. apd ope tiaptiomwas hegied for & bos ple100* G Boteaiad and @"‘“WLESCP’?? m&gjﬂ The ="

dte determme the percent of metal as a complex usmg the cation exchange 'method ribed previo!

""'-?' Ezaggf dﬁﬁ% s map e SUC LR p e R 0

- %nat ed- anmoni um sal t by chromatography on a strong cati on-- .
exchange resin ( §P—Sephadexizh—C-25—Pharrae-a)—Fhe—colury was in 40 the
-protonated form gnd washed with Heatadi | | ed jwat erNonsdegtatcent | at ed agueous

. 0.5M NH40H. The em 2 00 f Y(OAC)3.-4H2107" 7
(0.0728 g, 0.215 mvle) in 5 mM of distilled water was added to a warm TR

- solution of the m xed protonated-amoniumsalt |igand (0.120 g, 0.215

= ol e) Exampl 461 of water. The 45 solution was brought to reflux and the pH .=
- adjusted to about 7.0 with 0.1 MNH4 OH After 1 hour at reflux, the e
~'sol ut i oirh Stehility o ai(2=aiethex-Smitrdehonxd- 147, Wrigtraazacyclopadeease-1 }A) Oatraagetic acidnBoditl by
~ heat i ngPmAX- white solid In an oil bath at about 105 * C under vacuum The
title product (which cont ai ned about one equi va ent o anmoni um acet at e)

él’ el'fg %;Th@ h&aﬁguasg @ﬁ, eplme H her with ﬁ@gﬁ, give %qg pH's rce’plrr'lesente in the tlagg6 _88 8 R

lowing. After the desired pH was reached the sample was allowed to stand for 10 min and the amount of
metal as a complex was determined by the cation exchange method described previously. The results are:
shown in the following table:
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“"“contasned about one equi val ent {of- dnmonifum acetlate) was prepared in a y| el d.-.-

.....d0 23.8, 27.6, 35.4, 49.6, 55.0, 56.2, 56.9, 57.1, 65.7, 68.0, 121.7, .
+12132.-6, - 138. 8, 180.7, 181.4, 182.0, 183.1; Fast atom bonbardment mags™ - #e weem
. . spectrum nie 610 (p05|t|ve i on, +), 608 (negative ion, M) .. 65
39 EP 0 353 450 Bl Exanpl e 395%%5%?%& .

a-[ 2- (4 am nophenyl)ethyl]1, 4,7, 1 0- tetraazacycl ododecane 1,4,7,1 - -
O-tetraacetic acid, sanari um(l H—gonptex—ammni um sal t ; NH4[ Sm( PA- DOTA)

5 pH Purified -
~ . \Wen the procedure of Exanpl g 38 |wasatrjepeassd, using Sn( OCAc) a93H20 (0 082"1'_
.9, 0.215 mmole) in place of Y(u-\cz) A X2 g The title product (which.- .

of 0.155 g (94 percent) and wag chgrdeagri 260 hy: 13C NVR (D20, 886 C, 75 . ..
.. MHz) 10 23.5, 27.2, 35.6, 30,5, 5@0~ 36p Os| 57.2, 57.9, 69.5, 71.5,
- 122.3,133.0, 139.7, 181.2, 188.H4+3189~=- OO Fast at om bombar drent mass
- spectrum me 673 (positive ion, TM 4083+ 480 9misotope pattern), me 671
- (nega®ive ion, M, Smi sotope Fatgternbo Exappl 4§ 40 15 Preparati on of _ o
a- E2- (4-i sot hi ocyanat ophenyl ) ettt n¥ Ittt raazacycl ododecane- 1, 4, 7, 10 R
-tetraacetic acid, samariun(lIIp. bam PRy AMm i um sal t;
- NH4[ Sn{ SCN- PA- DOTA)] . Sol utiong of Srr()c()é\c) 3eBH10 (27.9 ng, 381.56 g/ nole,
~73.1 yanole) in 10 m of distilTed water and 42 20 ng of PA-DOTA, nixed
anmoni um pot assi um salt (632.97 g/nole, 66.4 arnole) (prepared by t he _
pr\o’cedurEQaan‘,eﬁxarrpl e 8) in 10 m of distilled water were m xed ‘and heated " &
on a steamparh. After 30 min., the reaction to form[Sn(PA-DOTA)] was - - -
CONP et Prepsratibhlofi-MHintRphday)-HEY, B-16dariayddasdeatiio h Acr-1RSHR ol SdmbiunTNEdsMblex. 4 1.
The =@l ution was reacted with a solution of 45.4 ng of CSCl2 (114.98
g/ nol e, 39 olbo2tedl @PO uh 2305 mmols) sallition rod t-@4-iMirdplieny i 4.7 NGO} tolrsinzacy Sledodscaibest, 4(7- '
funnel . tiEbatic meid (draperad g the oavpduest @ Eadnipdsr 4) albocrintagiae with M0.048M 25 1, tieTsenmoleled by
"HPLC angolitipn tof SmiDAkn Jbe aéactionpoisiutej was subiecteditr pnion enehange HPLO (Q-Sepharpse™ « ~ -~
~ et hanol polvivarl avhe 28 quelawsraiegt grmlisiin, alied oo 01 MdNHsRAG gradient over §@ miny Aftepenat e
(t he 28t &p4ni 1 Cefml?xa(’%ﬁ"“ "Sﬁﬂ‘@ﬁ- BOTRiN hag fé’g‘ﬂ@d ﬂe{CPﬂﬁ jeld (prea perePY @F’o‘v% '
| ayer w&emgl El"’?&'nf{?"l "&gﬂé@%"’?‘%ﬂ?@f timey onat guideney that tapolitlej ons..
of chl of ‘8?" ad 14 '@e% é& flica,gel 'r%@ﬂ'(‘f%‘ﬁsi’%""H?WE?QV B ligsnd hagen Bs Bn of |
100 M 8 DEPIeK gsa(g borated at ambient tenperature under a stream

of nitr tg yield 56 ng of the title product. 30 Fast atom
bonmba Bd%‘%‘Ms spectrum me 715 (positive ion, [M + 2H+] +, Smlsotope

pattern

fpLc anspiir é%%‘*‘mhe BBl 2o phlesSiBAGRERIA TR N BRI o -

. RA-DOTA chelsaibtioR No.gdoN (1063 i), \fﬁsuﬁbuwd o - (@aﬁn.ﬁopﬁws-i wmo-ﬂfraatzk@cnma&am uﬁed in:
the synidagsit sc.@tprdaém&)@& fhe proBEIURITH ERimpR5) WBEEoRiatOd witFsS0. GBI BALE G2V udBhC .

usi Ng aRkoldtioh tof Gh(GXRN THS hectoh midind WdsOsuBjetted kol Bilon dMdRangs MPLEND-Seftamdse™sS: A) -

95: 5 of ciiirG.10cm R.26 T, IOk 518 dieniin, GrdydVith 8)0.250 NI).0aC grddieht d¥er 30ARin). Bfté?S5M

NaOAC bty ewinutdsiateblcomipléxairelntion tbie #1900 miA) Isedll fortied in 68F peARtYBI\@reki(@elcora) andt | on ~ ~

_time = Ywagdompietely)respived tdm RGO pealti(rrtedlioatime iFi 18®iyat assi um salt (retention. .

time4 4.55 mn), both prepared by the procedure of Exanple 8, were

" prepar e@®aRple1496 m\v| pH 6.0 0.5M NaOAc buffer. One ml (1.6 SLnole) of each

~of the two solutions was reacted with 0.2 m (8 Lano| e) of Y?OA\C . 4H20

‘sol ut i of"PHBoRHf w-ff-aminoghagylyl.& 4 Kigkrsagacygiade 2"9'@'7 alriace igp(liyeamplox -

det er m f ﬁ‘f"Y'ﬁghea‘ﬁ’p‘e%%E‘?a{ffy%d%a’fPeéﬂ‘3 rlagRlie Adiq: S?F“T‘?’H@("‘) CYMRIK- 46 nin

(Conf W}b noft a-(Eamlno enyl)-{ 4,9,%-Féaazrg)cycqodoggc'ane%g-t%c%tlg gcrl pgrll on
roch%?de nd a-

results ammophenyl)-1 4,7,10-tetraazacyclododecane-1,4,10-triacetic acid pentachloride
(prepared by the procedure of Example 5) was propared by dissolving 4.2 mg in 300 1l NANOpure™
water. A 10 ul aliquot of this solution was added to 15 1l of 2 x 10~2M SmCls (in 0.1N HCI) spiked with Sm-
50 153. The volume was brought to 1 ml by addition of water. The pH was then brought to 7.0 with NaOH. This
solution was split into two fractions of 500 LI each, and one fraction was heated for 1 hour at 100°C.
Both heated and non-heated samples were tested to determine the percent of metal as a complex by
the cation exchange method described previously. The resuits showed 89% and 96% of the metal as a
complex for the heated and non-heated samples, respectively.
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T previ owsl Mad i \@iuelbkubi b YRBwith da%ﬂeﬁatérhfr@%ghvéﬁ’d;&@dah@ GWHtINAGHB TR -
.- Conpd. eychitibrdRasVepR ite o TraBtRh€61-500MN&xdh, ARd bridQraBioh iwaé Rskteddsral REr at 10 O B&k!! TS

PA DOTA Sal t % Conpl ex Ti me(m n)/ Tenp. PA-DOTA. nHCl

.>90 <1/ roomtenp. so- PA- DOTA m xed ammoni um pot assi um
- salt <10 15/ roomt 10/90* C Clearly, the method
~of purification of the BFC hase%iﬁog#gsoﬁon the rate of chelation. 66 40 o

"EP 0 353 450 Bi Exanple 42 Preparation of
.ct-[ 2- edamip sgophenyl )ethyl }1,4,7,1 O- tetraazacycl ododecane- 1
.-(R S§)-acetrc-4,7,1 O-tris- (rrethyl acetic) acid, samariun(l11l) corrpl ex R
"~ amoni gMSsability jof NHﬂa{nﬁl‘ﬁbﬁéﬁyIW Nf)HbtraaZacyciciodddariea, mfuao&ns(aaecs)aaaamdi(ﬂ) dodplex) rrg in
2 m ofndk-@amihdphehylha 4 11P-teivaszacydiddpdedans- B4, itiateiiccatidosamariUn i)Y cbmplex.
am nophenyl )ethyl]-1,4,7, 10-tetraazacycl ododecane-1-(R, S)-acetic-4,7,10-tri.
s- (et hy| The dpated) smedrmﬁxanglelﬁ ghd rthe moh-hekitert $ampledversaeagh )dIVIdécpm@p%mladotby the
* pr oced@re aliguottwagradiugled 9ith HCh#ndRhe gtherswithy Nabireto)give Tthee pls{ rpregonted] inttheotgblpas
" heat edfaliering. Oneese Hedirad Al vas FRached.dbe Fasiplafaoradipvadole sind {pr ppminuteafapdthesy
TAion. oPORRRh O Mefaliasccomplpy, vpsdeterpined, by the Salipr excheras rerted clescribad eviqyplyrThe ¢
evad&réﬂsﬂ?saé?rﬁﬂ°‘m'f‘€ﬁf‘?"ﬂw'&9\?%lﬁ'uum oven. Fast atom bonbardnent nass spectrum e
me 715 (positive ion, [M2Ht]l+,_Smisotope patfern), 737 (positive ion, [M |
"+ H+ + Nat] +, Smisotope pat|t exr) 7134.(;Wtive ion, (M), Smisotope
pattern). In the follow ng exan‘pl quat&pe FeYoLop ol =Ny sol utions. were passed
‘thrqpgh an ion exchange col ysr ro—ahy—exress free nmetal from
"solution. Labile systenms woyl d ret@ﬁn 0 e&’vl lipriumand simliar 15
anelnts of the free netal wcul;pl beggn kol ugg on.| I nert systems woul d not
re-equilibrate and the anount—offfree—etat—stroul d decrease. Thus even
t hough a conpl ex can be forrned iln ®Bw Yiel® a purification by passing it
t hreugh an ion exchange resiln Tqul dorepul t96 n al usabl e stabl e conpl ex
wi t hout unconpl exed metal. 207 txag‘gl €[33 pgeparation of
a- ( 2-nmet hoxy- 5- am nophenyl ) -\4—4-+4—10 cl ododecane-1
,4,7,10-tetraacetic acid, darhrfi u88ll|) c&hplek. 25 A 3 x 10- 2M
~.sol ution of 13' 97 97
~a- (22 et hoxy- 5- anmi nophenyl ) 444 F+40-tet+aazracycl ododecane- 1, 4, 7, 10- o
“"tetraacetic acid (prepared by the procedure of Exanple 12) was prepared- by
- =di-ssol %18 ng in 325 ILI NANQpureTmwater. A 10 al ali quot of . this.
~.sol utléﬁ&—added to 990 al of 3 x 10-MSnCIS (in O.IN HCI) spi ked \Nlth
e SME.153 r Wit h Ut vias spl.i
ot & iR bl bl R £ et dorbitoalenl s Sideonl B B et o S0
-__-.,-'=--at 1000leﬁ%hmﬁﬁﬁt§§qﬂ§ng 19’QDI’ Gf § rmoﬁl%nw{ @71 tgpaa££5&: nne;Qn dlqtt7erm ne
. the pepagié acﬂf(pl@ﬁr bf’-t%e@ro@&m& oﬂéx 5 P4 'Sﬂ'l%lﬁifﬁglﬁﬂgﬁ ta &ﬁ%ﬁlr bed

. are shheatediafd hbrehdaldt lsamplésOwdré ls@d te3Betermine the percent of metal as a complex using the'
_ Heat edcation exchange procediinddsieribbe @reviously. ThdPtegulE isBeved 7t andunzid bfee mefdlitd 4ied -
Not pugqnfpieg@r%s@eatgﬂ and non-heate® 8amples, respect8ly. 97 89 40 Exanpl e ..

44 pH Stability of

T a- (ZQHEZLM5 am nophenyl) 1,4,7,10-tetraazacycl ododecane-1, 4, 7, 10- tetraac. o

cretic id, samarium ™ 1) conplex. 45
: pH Stablllty of a=(4-nitrophenyl)-1, 4 7,10-tetraazacyclododecane-1,4,7-friacetic acid, samarium{il) complex.

The heated sample of Example 51 was divided into 2 aliquots. One aliquot was adjusted with HCI and
45 the other with NaOH to give the pH values represented in the following table. After the desired pH was. = . .
reached the sample was allowed to stand for 10 minutes and the amount of metal as a complex was
determined by the cation exchange method described previously. The results are shown in the following
* table.
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~ “The heated and non- heat ed purified sanples from Exanpl e 43 were. each sp-l-.'i,t

- ~into 2 x 250 al aliquots. One aliquot was adjusted with HCl and the other =™

WI th NaOH to give the pH s repr he table followi ng. After the - -
.~ desired pH was reached the sanpeéﬁaéggﬁq]% d to stand for 10 mn and the -

~anmount of netal as a conpl ex was determ ned by the cation exchange method-
- described previously. The result c in the follow ng table. 55°
41 EP 0 353 450 Bl1 pH o} Al ed Not heated 2 -95-
794 3 97 95 5 98 | 1 &7 7 96 97 10 -
9 = 98 96 11 97 987015 100 99 16 Exarrpl e 45 S
~ Prepasation of a-(2-net hoxy-5-ni%rnnhe.ngd_)_-_l 4,7,1 .

- 0-tetraazacycl ododecane-1,4,7,1 O-4etraateetic| acid, 20 sanari um(l 1)
- conmplex. A 3 x 10-2M sol ution of[ ¢ 72 o
.. a-(2-met hoxy-5-nitrophenyl)-1, 4, -30—+et+aazarycl ododecane- 1. 4, 7, 10- tetraac-

-'*".---'*etlc acid (prepared by the procedu?e of #anmp|le 11) was prepared by

dissdPving 7.9 ng in 464 awm NANOpgirleTmg watper. A 10 al aliquot of this

“isolution was added to 950 il of [8—x tO=#jSme S (in 0. 1N HCl) spiked with™
- .25 Sm 153. The pH was then bro 4l ko 7% wilh NaOH This sol ution was.

'__'__j_s_,pl it into two fractions of 500 fawk |eachzs and] one fracti on was heated for 1 “

" hour gt 100 C. Both heated and nonzNeateg sanpl es were tested to determ ne _

- the pércent of netal as a conpl ' at i on exchange net hod
. described previously. The solutions were passed through SP-Sephadexmresin.
- Conpl exation was then determ ned on the purified sanples using the general S
. proceduEE!t!?Es@ri bed hereinbefore. The results are shown in the 30 foll ovm ng.
I fi . :

_ }\S? g&r IPfeP?'atlog/ %%-{J-%Emnophe[l%g\yw %sqatetrﬁacyclggdecan%b r|a|cet|c aczﬂS llﬁé}{gl IP) e 46
40 pH sFAHTity of
-a-(2-neth ) d gt raac-»_v
,'et ' ¢ a%ﬁ%{ﬁf ::Et?ﬁ??ﬂ?f& a’%ﬁg"ﬁé’m eéf 3 n@n m tgso‘ﬂ% %sgo'ﬁ'g%e]& (FAUTE—

R Wi CRIGHY 'pFHpS}e& dé&dnﬂid%t&um%rié@madﬂml@lt TH@%suﬁlddtUSt ed-. -

wth dl bwc@mr_klﬁh maadsmgmeintheﬁumhtoha Ol L9, 1GkeWdin-i FrEwad sl ok @RRvasRNt ed i n-the -
-tabl e fol lovdune. of Abtitlof 0.0 the Sdiities] wad-hddad tof £ACH @6-1 thsdiulioiTA vlume f 80 hosted t 0. ;
stand f ogand WasThddedant HERESABIGD.1Mf pHBt 26) wi sadaOEive’s towsoimb @f 0 medrmby the - °
cati on eseciasirsgietionsiak 0.d mileis diganb eati Ipwii. ousl y. The results are shown in the - .-

: f o| | d’{’m ng Thalsmeunt 0 L& 8s a complex was determined to be 98 percent by the cation exchange method .
previously described. _ N

Example 54

% Proparation of 1-[2-(4-aminophenyl)ethyl]-1,4,7,10-tetraazacylcododecane-4,7,10-triacetic acid, yttrium (lil)
complex; [Y(EA-DO3A)]

The ligand, 1-[2-(4-aminophenyl)ethyl}-1,4,7,10~tetraazacyclododecane-4,7,10-triacetic acid (prepared by
the procedure of Example 17) was converted to the mixed protonated-ammonium sait by chromatography
on a sirong cation exchange resin (SP-Sephadex™ C-25, Pharmacia). The column was in the protonated = -
form and washed with distilled water. A concentrated aqueous solution of the ligand was applied to the = .. .
column, followed by washing the column with distilled water. The ligand was eluted from the column with
0.5M NH, OH. The eluate was reduced to dryness on a rotary evaporator and dried in a vacuum oven. '

A solution of Y(OAc)s»4H20 (0.203 g, 338.101 g/mole, 0.800 mmoie) in 10 mi of distilled water was
added to a warm solution of the mixed protonated-ammonium salt figand (0.300 g, 499.615 g/mole,:0.600 . .. -
mmole) in 10 ml of distilled water. The solution was brought to reflux and the pH was adjusted to about 7.0
with 0.1M NH.OH. After 15 minutes at reflux, the solution was cooled and reduced to dryness on a rotary
evaporator. Excess ammonium acetate was removed by heating the white solid in an oil bath at about
105° G under vacuum. The title product (which contained about one equivalent of ammonium acetate) was
providad in a yield of 373 mg (99 percent) and was characterized by:

3C NMR (88°C, D20, 75 MHz2)

24.4, 28.4, 51.2, 56.5, 57.2 (2C), 57.7, 67.2, 67.6, 120.5, 132.3, 135.2, 182.1, 182.5, 183.0;

Fast atom bombardment mass spectrum, mfe 552 (positive ion, [M+H*]*), m/e 610 (negative ion,.
[M+O0Ac™T").
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42 EP 0 353 450 Bl pH Purified Heat No heat 2 99 99 4

100 1005 100 100 7 100 100 10 ~ ~ ~ ~ ~ ~ ~~7 i
"0 0 10 9 100 100 11 100
100 13 100 100 15 Exanpre? 2P MLBL ation of PR R

~a-(4-nitrophenyl)-1,4,7,10-tetraazacycl ododecane-1,4,7-triacetic acid,:
-~ samar lpidrgdid 459 conpl ex. 20 A 0.0219M (100 al, 2.195 mml e) sol uti on of
a-(4-nrtrophenyl)-1.4,7,10-tetraazacycl ododecane- 1,4,7- triacetic acid "
( pr ep@reparativy 6fhe-[ag(mmmdmmmﬂ)aﬁylﬁmmharadz)acmodamb-aanemamt hacid, GarbetiBil ( 25
i, 1.comleqtsoi®A-DE3A)LIi on of Sn(OAc)a. The reaction mxture was subject ed S
to &ani on exchange HPLC (Q SepharoseTm colum, 1 cmx 25 cm flow rate. 2
m / m n, Whenttbel prapadire(of Exdpiplii @soeppatedi using SOVQRAC) 3R (BP29 \fIBEFI10gimole,6 H
hour, 06AR: mewiep ineiace raé thent(Phnls - #iizGe the tiflg produgt m{hnqﬁamnmmmu qre pauiypeptefng -
yi el d angee Ng@%@m prarmad\;sagweléﬁw&m@ﬁ Regcopf) ndvap chapacterized Py:gand peak

- (retenti S%NBH 7 ﬁe'iaso"?;‘s(??) Q?J ‘“qq(zna evi denB%e tha’:ﬂgahe title conpl ex: “had
forffed v@id wh t A
hoaTer el Rl e o i B ol 8 T S0 e e 947
. prepa?%?ef"eswfl “GAL- Sh s o). o
a-(4-am Qw_}{anyl) 1,4,7,10-tetraazacycl ododecane-1,4, 7-triacetic acid,
sa rimomri1) conplex. A solution, 0.022M (100 Il, 2.2 unole), of

- PHpR AR &4 Yi-ib1dlnitopRentistrly ?11 4%%%%(&5&99&@&%5@4 711(ﬂzna7ceuc3§c|& reaGibdg acid ==
-(‘pfep@5,ﬁ,qe,py the procedure of Exanple was contacted with a 0.043M (6.4 = .-
al, 0.275 unole) solution of Snm( OAc) 3. The reaction m xture was subj ect ed . -
to ani onreax ahiaages HEHL G 4BQrepEbaLNS ETOME Odoliish o QHR-W-rRRpkeiylelypwarag-e = 2
M /230 Retragdatiiciedbdudahér4, 1 BteRbbtdiEdio Al pgrea i eHatpradudike I (Exarmpld 20) Vb added @I 15y o
m nut esef $r@ls saduvipd @02Mrie DANHO) rand spiked -with Sth-188.1The lvaldmé wamdughntoaanmuhcent
yi el d NANPpae Yeratenrithls salatibnves divdedintotted §00r 18 Jrettipass arfd apenfredtion wagykeatdd fire dk
( r et emour@h 140 GeBath haxted and myn-heglgd Exrenias| werelBstey tosiptosrninepthe éreent of metal as a
- a- (4- sArelexpisian he) calomexvhaw Rreqerlyre, desstiker hereinkaicin dhe regults_showed Bd e and 428%, -
N S arfar |°U‘Hf [npqal)as(g(fﬁ:ﬁp@kforathﬂheated and non-heated samples, respectively.
a-(4-amn henyl) 1,4,7,10-tetraazacycl ododecane-1, 4, 10- trlacetlc aC|d_,
“sanmma 1y conpl ex. 45 A 3 x 10-2M sol ution of

o a (4 app l%f:?h)?g%/ 2% Lan hitrashary bl S AR ARG S AIIECANE 7 To-fuchid "def es‘ér'ngnu%ﬂh)d pe
am nophenyl) 1,4,7,10-tetraazacycl ododecane- 1 4,10-triacetic -acid-

| pent aChl i infied RREBF EkmBis 56 UEs a&.&geﬂ&m am{u q% ﬁ \Wahstddl vl by
-di sSOknsi diHar Hit’NABH {o"yive M PH's & the Widwig-tabfd dabited PPt was freat
'S0l Ut irersamis waslalRed © sthd Bt 10Minane thmmzmt SNE&aI(aJ: B c&npiexN,akiGé&mmu |6?d19W| th
" S5 6 @atiod Bxkhanfb Meth6d HEIEHDEM BroWisuN.IMNG rdstitsard Bhotayin @lddéllbwingitalh. Wat er . The pH
was then brought to 7.0 with NaOH This solution was split into two

it el R R
nmetal as a conpl ex by 1 20 - Do
e 2 37
4 49
5 58
® 7 81
9 62 '
10 64
50 12 64
13 54
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'."the cation exchange net hod descri bed previously. The results shovved 89% and
- 96% of the netal as a conplex for the heated and non-heated sanpl es,
~respectively. 55 43 EP 0 353 %? gﬁﬁ}pl e 50 pH Stability of .
~‘a-(4-ani nophenyl )-1,4,7,10-tetra L it ecane-1,4, 7-tri acetic acid,
samariunm(ill) conpl ex, and
~a-(4amn g¥g) -1, 4,7,10-tetraazacycl ododecane-1, 4, 10-tri acetic aci d o
samar i urr%‘{'a‘&%—conpl ex. 5 The heated sanple from Exanple 49 and the . .. ...
‘non- heat GgpapRBPbEI | Wﬁmﬂﬁﬁéﬁy?@i]ﬂ 28 10-RhrBzdeyAbdodstahess,7, {0RRaceld stidDsambBism(l)
-adj ust edeomiplel HCI and the ot her with NaOH to give the pH s represented in -

the tgble following. Once the desired pH was reached, the sanples were

al | owed t oTabamd of aes lg/rionwil esutiam af UH@(Mmmohyi)eﬁyim Al 0-tatsaazapyqiddedecanas

det er m n&10yiacetivcackidprepatedchycieaproredure bt Exanple 20 wehaideloasdloionlof/ 15 MliebShes -
~ resul ts (0BM3MONM HOH prdvisushosrikeduwiily Sell58.cThe jyplume was brogghCioripibwith-RANQpkre ™ Not ...
" "KHeat ed 1water. The pH of the solution was adjusted to 7.3 using NaOH. The solgfign was divided igig twp aliquotsgg =~~~ .
.09 5 10 angone aliquot wasoimatpgd) at 100°C for 1 hour. Both heated and non-heated samplegs were tesigd to - I
©2.96.9 detggmine the percentpf mptal as a gggnplex by the calign gxghange mgthod described ppyiously. @edrrpl e-,
..51.-30 :pf% Shoyed f%ypnd 93% of the metal as a complex for the heated and non-heated sarnples,. . e
a- (4-ni t'iefﬂ?ﬁté’HyI) 1,4,7,10-tetraazacycl ododecane-1,4, 7-triacetic acid,
. sanari un; Il % gonpl ex. Thirteen microliters of 2 x 10-2M sol ution of
“a- (4-1 1)-1,4,7,10-tetraazacycl ododecane-1,4,7 triacetic acid

“{prepar %’b@eg ] PSR b bl T RO el o™

2 al of e Vo brought to uretm wat er.

" pH was a Justed to 7.0 with NaOH This 3s solution was split into two.

- fract bpns Ghe R 'aMN nddHekled SIed BEEXEHEE b Wéte BELh dVRIBd R the Bliglotd) @6 altuotbP0

- *C. Bot hedgr 8dniptb wd3chddstst WGEHG? AncbMEPIhErSwithNaOH tegitettfe Pi0s Slolve inthefolldwing tabit cent

“of et al Am@S tha desved bié was®idhed, tHacsampté wasalieweazina starel T 10crltas @ndlibe embuntdt metal -
_.pr evi ousasya coliplex wes ddtérsinadoybel calididexahaigel déthaf destibed1pbddusip.sThe rqsoltsrﬂreshowror L
t he héatiedhedolidwingtablbeat ed sanpl es, respectively. 40 Exanple 52 pH Stabili t'y"' -

~-of--a- €- ni trophenyl)-1, 4,7, 10- tetraazacycl ododecane-1, 4, 7-tri acetic acid;”

osamariun(l~l) conpl ex. The heat g¢ | sarrpl%ec&,fp,el;xa e 51 was divided into 2

. aliquots. One aliquot was adj : 45 the other with NaCH to
give the pH val ues representeq Pltlabl e. After the desired pH

“.was reached the sanpl e was all - 10 minutes and the armunt
—-of mef%l as a conpl ex was det ¢ AT T ONn exchange nethod e
-.~edescribed previously. The res slare alt¥ fol lowing table. 60 56
'\/’ . 7 96 93
LB 9 o8 08
| 1| 89 90
13 28 37
40
Example 60
Preparation of 1-(2-hydroxy-5-nitrobenzyl)-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid, samarium(ill)
_ 45 complex.

A 3 x 10~2M solution of 1-{2-methoxy-5-nitrobenzyl)-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid
.(prepared by the procedure of Example 25) was prepared by dissolving 3.9 mg in 260 ul NANOpure™
.-~ water. A 10 ul aliquot of this solution was added to 15 i of 2 x 10™2M SmCls (in H20) spiked with 10-uiof - -
50 Sm-153 in 0.1N HCI (3 x 10~*M). The volume was brought to one miliiliter by addition of 885 1l DI H20.

: The pH was then brought to 7.0 with NaOH. This solution was split into two fractions of 500 ui each, and .
one fraction was heated for 1 hour at 100°C. Both heated and non-heated samples were tested to
determine the percent of metal as a complex by the previously described cation exchange method. The

_ results showed 71 percent and 74 percent of the metal as a complex for the heated and non-heated

- 65 samples, respectively.

47



"EP 0 353 450 B1 pH % Conplex 1 67 2 70 5 4 70 5
2.7 74 10 9 76 10 S e
S T76 12 75 16 13 76 Exarrpl'e L
SMB3°200 Pr eparation of EP 0 353 450 B1 RSt
-] 2- (4 am nophenyl)ethyl]-1,4,7,10-tetraazacycl ododecane-4, 7, 10-t.ri acet|
Clacid, Bdbhebepn(111) conplex. A soI ution of EA-103A (prepar ed by the -

--=procem"Exanpl e 17) was nmade by dissolving the solid in 26 vvater:" '
Final - groBEBIRY fof i i(@RydwRs5-Ritrébbndy)-1 A 7] 104t bdzbidyricdokiedahdle7, sttiatblicodtid\@amapiapalr. ed
by di s@ptemprg. | utetiumchloride In 0.1N HCl. The resultant concentration.
- 'was63.9 nmg/m of lutetiumchloride (0.01 MLu). Lutetiuml 77 was used as . _.:-
"t he trac&he haéted aidnve-hedted3@male obExaliple G0/wbre eachl spiitimdntwaR80 Wicktieutst Gneligiot of -
LU 7 Twas@biustedowith HE! ol thenethay witigBaQH togive e gilsdenygsentertiol the tebledfollomipgAftyiihe o~ 77T
(0.1 Mesifad pH wasgpachedsthe deferle wes gliowed 1q stapd for 10 Glinvies apd the amopdt of metal asea | tant:. -
- ——sol-ut | MPiRK e delermiged Ry tegating ephange metiqd describeyl previoustycThy syl argyphowy ingg - -
'com’ﬂ ethe {phewingdatia i ned to be 98 percent by the cation exchange method
- previously described. Exanple 54 Preparation of
- 1-T2-(4-ami nophenyl)ethyl]-1,g47, 10-%atommzacyl cododecane-4, 7, 10- tri acetic :

-'_;--_--_.;-'-*_-ée-i d, yttrium (I11) conplexy [Y{EATIBAT THE Tli gand, : -f’-_-"?f"j'-'_'{.;;
= 1-[ 2- (4-am nophenyl ) et hyl ] - }+4+ tﬁ%@}a&;&y@l ododecane- 4,7, 10-triacetic. - -
-acid (prepared by the pr oceflune| of 6%x npl e5117) {was converted to the mxed -

“:.pret onat ed- ammoni um sal t by [cRr )rratgg)graphy9340 dn a strong cation exchange :& s
- resin (SP-SephadexTM C-25, Phetfraciar——the—tordm was in the protonated .
- formand washed with distilled hat @ A coffcent|rated aqueous sol ution of
___theadigand was applied to thezcol umo, [f ol lioswed by washi ng the colum with
- distilled water. The |igand[wgsfermmedTromgthng col um with 0.5M NHACH. The
-_--“_e"l"‘uate was reduced to dryne$s—op—a—otlary-evapdrator and dried in a vacuum =
~oven. A solution of Y(QAc)s|4H20 (B0203 g,96338.j101 g/ nole, 0.600 nmol: e) In
10 nl of distilled water wap pffledsgho [ waggn sdl ution of the m xed o
_..(,;-.p{@fﬁgnat ed-amoni um sal t | i gerd6-—366—g499—615 g/ nol e, 0. 600 mmopl-@)-i
10 m of distilled water. The solution was brought to reflux and the p
adj usted to about 7.0 with 0.1 M NH4OH. After 15 minutes at reflux; the
=50l utl-@ﬁ—ﬂﬁg—cool ed and reduced to dryness on a rot ary evapor at or . - Excess
mmnl te t he, whi t n, oLl th.at
Ao ED if,‘g?g” e iy SR e e ol et S bredels B el . e
equi va ammoni um acetate) was provided in a yield of 373 ng (99 . - ..
~ percent) Aaéqq 1e4m leaﬁ)ﬁcbtf qf(é-ﬁﬁ%x@-)f-amﬂmé‘&n% 4(738 t&aaz%lodo?ﬁca%ﬂh@ﬁiaéﬂc 28, 4
S1: 2, R (Brepandtt by thetbrbosdind of/Exarfie 26) wa préparehdy-dRs 300 8 NANDpurd™ 182. 5
183350 watskSA 16 LuPallgl® M GoMRidh (ABSS t&@@ﬂi&d&fﬂddéﬁtm of(20>0$0-tm 6ACl; Qi H DM
- HH] +) , spikb@ wihlSin< 582 R voushel viaB brolidft fo 1OACHy adiition of 950 1! DI H20 and 20 ui 0.1N NaOH. -
This solution was split into two fractions of 500 1l each, and one fraction was heated for 1 hour at 100°C.
Both heated and non-heated samples, were tested to determine the percent of metal as a complex by the
cation exchange method described previously. When less than 95 percent of the metal was complexed, the
40 solution was passed through SP-Sephadex™ resin. The percent of metal as a complex was again
determined. The resuits are shown in the following table.

Heated Non-Heated
4% Purified Not Purified Purified Not Purified
% Complex 99 68 29 _ 21

~. 80 Example 63

pH Stability of 1-(2-hydroxy-5-aminobenzyl)-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic acid, samarium-
(lli) compilex.

. 58 The heated and non-heated purified chromatographed samples from Example 62 were each split into
two 250 ul aliquots. One 250 ni aliquot was adjusted with HCl and the other with NaOH to give the pH's
-represented in the table following. Once the desired pH was reached, samples were allowed to stand for 10-
minutes and the percent of metal as complex was determined by the cation exchange method described

48



45 EP 0 353 450 B13E Exanple 55 Preparation of .
- 1-[2-(4-am nophenyl )ethyl]-1.4,7, 10-tetraazacycl ododecane-4, 7, 10-triacetic
acid, samarium conpl ex; [Sm EA- %&@Mﬁen t he procedure of Exanple 54 :*
‘was repeated, using Sn({OAc) 3a3H .2 g, 381.531 g/nole, 0.600 mole) in -
pl ace of the Y(OAc)3 4H20, the title product (which contained about one. - " ::
equi val gigtiouelly-The FaSOIRI i Bsahewnah @p folevangxampared in a yield of 408 nmg (99 :i
‘percent) and was characterized by: 13C NWR (880C, D20, 75 MHz) 10 .. 2308,
0 27.9, 51.4, 57.5, 58.1 (30, -aaH T T3 omfS- 3, JL32.2, 134.7, 185.0, 186.8,.
192. 1; Fast at om bonbar dnent nﬁss_s.pac'i,’ 615 (positive ion [M+ H-r,
"Sm i sot ope pattern), nmie 673 |(negatears | O¥pthdalddH OAct-]-, Smisotope = =~ 77U
pattern). Exanple 56 15 .<. Br épaggt i pn okg - o o
. 1-[2-(4-ni trophenyl) et hyl ] - 1 H4—FA1rE0—tettaazaeyeHododecane-4, 7, 10-triacetic."."
acid, samariun(l11) conplex. |[Tén]| m'¢rolitef®& of 1.48 ng/ 100 al (0.03M -
solution of 1-[2-(4-nitrophdny )et byl ]} 1, 4g77, 10+ 20 IR ¢
tetrddzacycl ododecane- 4, 7, 1 (¢—tetfragoet]T aén'dfprepared by the procedure
- of Exanple 20) was added to 35131 & shc13®olugion (0.02Min 0. 1N HOl) -
~and spi ked with Sm 153. The Volmue ems prought tlo 1 nl with NANOpureTh ... .. ...
water. This solution was di vifagd mkg T o WA fractions, and one o
‘fraction was heated for 1 hoy—at—806G—Bet-A—helat ed and non-heated sanples =
were tested to deternine the|pdtdenf®of| met¥# as| a conpl ex using the cation: -
exchange procedure described |hej¢i ngefore. dhe results showed 81% and- 43% ~ "
25 of the netal as a conpl ex for—the—teated—amd—nhon- heat ed sanpl es, .
respectively. Exanple 57 pH Stability

1-[ 224 4,*\,,?% tiJs%pQ%[%_ lagthyl]1-1, 4,7, 10-tetraazacycl ododecane-4,7, 10-triacetic’ '~

acid, s 0 conpl ex. The heated sanpl e of Exanple 56 was divided

iNto 1o Gl AHIALISheltHiE ndbink Wth HPEmB Motbehi®d oed Qgﬁ Iﬂﬁtesuch as DTPA and 8€'7"

ot her V‘feB&vN%'%él iR SH1Venine) GrePiiriown EcChY Espaiid €\dﬁid§ r%lg'g Héd'id vTari"tBQ Qargeff tEF -
the desifsedd BidmefReuldsCRIAG bpbdiRityS RMMaRcel V@S nithdr QIR GpitoRess b Blighfd! Radloritide and . - -
“the éfrT'C)bti?:{pleflé_s petuh c%ﬁug%te@%'u@éful%sdidéﬁfsﬁﬁ Bﬁd?&dhé?ébeptheapﬁﬁbaﬁ&aﬁlﬁnméﬁﬁﬁ hange
met hod elRgeying RCtadisnaslid® twSd dancef BEtuESd4lL. [ReféériRe, NIKaKSS of 41, Ahed Hiozhem iz @878bl-e .+
PH % (@esuplsexalsb discussion 30 ppl@15-216 of J. Protein Chem., 3(2) (1984) by Meares and Goodwin, rdore.. ...
37 4 recent ffordnces are Mo&y8s, AKB. Patent 4,678,677, issued July, 7, 1987, Warshawsky et al. U.S. Fatent -
81 9 3'0 4,652,569 isb@ad March Bk 1987 and Breclipl, $0al.l Borg. Chenb 25557722781 (1986)]. Conceivably, :
R the product, employing radioactive or luminescent metals, may also be used for in vitro immunoassays.

Background Information

The utility of the labeled antibodies depends on a number of factors, for example: 1) the specificity of ~ -
the antibody, 2) the inertness or stability of the complex under use conditions (i.e., serum stability), and 3) oo
* the labeling technique such that the integrity of the antibody may have the same specificity and - -~ -
~ immunoreactivity as that of the native molscule.
Stability or inertness of the complex is of utmost importance to the effectiveness of the radionuclide-~
antibody conjugate as a diagnostic and/or therapeutic agent. Kinetic lability can lead to instability, e.g. in the
serum, and the dissociation of the radionuclide from the complex. Thus it diminishes the diagnostic and
therapeutic effectiveness. In addition, it poses a greater potential for general radiation damage to normal -
tissue. [Cole, et al., J. Nucl, Med., 28, 83-90 (1987)].

35

Linking of Radionuclide to Antibody

Attachment of radionuclide to antibody can be carried out by either linking the BFC to the antibody via .
procedures well known in the art, foliowed by chelation of the radionuclide under conditions compatible with

. the antibody, or alternatively, conjugation of the antibody to preformed (ambient or elevated temperature)
metal - BFC complex. [Meares et al. Acc, Chem. Res. 17, 202-209 (1984)]. Examples are provided for the

- latter. -

50

Example ZA (Comparative)

- Conjugation of 1-(4-isothiocyanatobenzyl)diethylenetriaminepentaacetic acid, samarium-153 complex to igG
and F(ab)2 of GC-49; ['*3Sm(SCN-Bz-DTPA)}-igG and ['53Sm(SCN-Bz-DTPA)}-F(ab’)z fragment.
The 1-{4-isothiocyanotobenzyl)diethylenetriaminepentaacetic acid, samarium-153 complex ['53Sm(SCN-
Bz-DTPA)] was prepared by mixing 150 wl 'S3Sm in 0.1N HCI with 9 ul of 1-(4-isothiocyanatobenzyl)-.
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B 3.9 rrgd‘?t?fm?

- et al WS tHenCIREFVkeAXthd Bértstnh@d R bashiZa8 #, 6 Ganda Q) arh weighed into a tared counting vial.

S "~ At least three standards of the same material as injected were prepared and counted with the animal. .

- "EP 0 353 450 Bl Exanple 58 Preparation of C
.- 1-[2-(4-am nophenyl)ethyl]-1,4,7,10-tetraazacycl ododecane-4,7,10-triacetic ...
.-aci.d, samariun(ll) conpl ex. 5 Té}gﬁg#\h 1465 ng/ 100 mM solution of .. oo
- 1-[2-(4-am nophenyl ) et hyl] - aazacycl ododecane- 4,7,10-tri acetlc. '.
. acid (prepared by the procedure of Exanple 20) was added to a sol uti-on. of
15 LLI disthyi&istilaminepenfdadd@dacidto WhidiNwisGldlied MEPES Blfdr 10.5MbHK&9] apprbstimansly 5(5@) toTh_e
- Vol une brvgsthé pi8 g ifout & Tb dohjugstel b2 NANGPUNEIBRIMEE 6 Flabhh @f PEt49 fiabbier S o0~tmi on
- was adpersérertion®f Fro@inuis 501gmbla GEPES, Ipél &8) et nixed withsthl 15 %6nd eddinplei and &hb(pH&stQUOt S
10 and adivetedzd B tadditios oha addeh carboff@satibro(1.0M, i1 1l). Bodjlgatvealae dardeticbut at -~ -
" non- hesomdempanaiire (about 126° @) dertabelit 8 hows The it canmiexpabeled igG wiF(abpteds imiated -~ 71
-conpl erndoshare¢ierizechsimiiay axdaseribgdinfpampiriXitiescri bed previously. The results ./ .-
: showed 96% and 93% of the nmetal as a conplex for the heated and non-heated
- sanpl eg"pe""églﬂfq'm‘?bg.. -s Exarrpl e 59 pH Stability of
: 1,4

o 1-12-(4 , 7A10 t et raczac cl ododecane a4, 7 10 tr| acet | c
. -"'-"'-"aci"'d‘,’“ xamplos : paralive, Examplgs A-D IN S h
- SI%eW?an d VI ded i nt.o e by ot o n'e ach_sa e
vas adgwpg m , %a gsg g 5 e
foll istn t| n‘?Bf rL ard S é( ovve g

to s&a mat w&M Emgd fwem én@an ﬁo eqar mined
by theg b?a{.d)eua moms o ﬁ§§éﬁo apa ezer .% c?«enats@arahom

i =1 hebdlioted i digiodia@dlély 185 Al be excreted, Yo Y @é’ak"ﬁﬁtlﬁ&medl RO tstrbiRt Effdlates 44" n

13 30 dissociate 7kbre readily and4fusare depodiidd in organs subl ad the liverd Blowever, concerftréticd of 98
98 11 radionusite in the liverdi® ndi3always didd3to weak comglek MBfthatioha Bl i s EYseRIdab itddthe OF

- 1= (‘20 hyftitgtiyst Bermietal cliate ids)ferlthet ivr. Thelatbe bave,dia ey bbadwetaasdrsed diiliZedlior the e
- -0- tri aevaluption of ilebr fungtivarlFritzbeigl Aan 46 RadiopidrmaceuticaB: Progtbs® lahd Glinical Parspée- S
T 1-( 2- nHyasoYe) 151%ﬁ-tu%15’eh2tyl4})98ﬂ4213m 4091.0881r aazacycl ododecane- 4, 7, 10-tri acet i c
Cacid (pr é’b‘arbé’d'sﬁ t'E"hé’f ?%%Hmr@dmaﬂwnﬁh%a@wf the Lompasne rob Exirplaldswesb vi ng .
o etin e fiesy wasused agap InafIYafgteenies ProgRdure soMualtEiyPlY was - -
. -addé tYmE8 *W SB'P"'% °>*< thppchsiete mﬂ '*hTfa iAe gfuder fop cpmpagong fiso Sm:153

- in -0 17 mark) h ’CE °°'Et6" one mi | I i I iter. bg
add' t ' ms§f9§% él%plﬁe{i es% water andf h?ﬂ g: o Th S
' inj at |

utl ' 8 tm da ch%,ﬂ Iex theal as we ced unﬂ‘%@w %ﬁton Was
s

heafa&‘da Rinutds) dﬁ&te%éﬂ?g ahested
'_'-.cat | O NinGHGUABER 15 s ot hﬁcﬁs.hl. b anitia szel-lfl&grb?%%mﬁ'ﬁ??ﬁ?ﬁ&%al of ~the =y

det ﬁéd%l%lpﬁ dl%ra‘ﬁﬁﬁ. §J20§§.I)@la ri bed

35 .tissues. Percent of dose is the number of counts in the organ divided by the number of counts in the ..
standard multiplied by 100 (see the following Table).

Table
“ Biodistribution Data
Example No. | Ligand of Ex. * Metal % Injected Dose in Liver
| 3 Y 017

45 il 3 Sm 0.29

(A) EDTA Sm 8.4

®) EDTA Sm 44
50 (C) NTA Sm 8.6

(D) SmCls Sm 39

*Complexes were prepared at ligand/metal ratios of 1:1 for Examples | and II; at
5:1 for Example A; and at about 300:1 for Examples B and C.
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6s sanples, respectively. 47 EP 0 363 450 Bl Exanple 61 pH Stability of

1- (S hydroxy 5-ni trobenzyl)-1, 4, 7, 10-t et raazacycl ododecane- 4, 7, 10-tri acetic”

acl samarium. (I1) conplex. 6 and non- heat ed sarrpl e of

Exarrpl e 60 were each split into F\%gbséd&&%al i quots. One aliquot was

adjusted with HCl and the other with NaOH to give the pH's represented |n

~the tab'&aifnﬂlaéﬁi d)g. After the desired pH was reached the sarrpl e was:
To—smrghrvr

allo 10 minutes and the anount of netal as a - - - corrpi e,
was det er mrpef Bdmdidres &attiuAn(spkeavah Garata aMowht cresrvith et lipansivaf Exemiple. 3, Whieh -
resul ts @pA-DUTAVAIEDTA (Gdhpalafre(B) we@\wirepareil BY methodaidescribed previduglpGevaget 100ialt ed
Not hegat giguolwere then transferred to separate centrifuge tubes. ExcesslY(Ill) was @dded such that thg] toBl - E -
98 volum@Zhénge is minffized and the timd MoBd One-half hour after metal addition, the percent complex 7 - -
100 waski3@rr8ned by teOftion exchange rghodl tiescribed pee@iously and thisowps pamparedito the original .,
98 ..... amaunt of complex. The percent complefExersis| addes! raelal givporhindieqtipasle the'lability of the o
1- ( 2- hy digerdymaalgamplero Erezpiults are given in e(Tele-aazacycl ododecane- 4, 7, 10- tri aceti ¢
acid, 'samari um - (1) complex. A 3 x 10-2M sol ution of o

'1- (2- hydr oxy- 5- ani nobenzyl ) - 1, 4, 7, 10- {88lEaazacycl ododecane- 4, 7, 10-tri acet |
acid (prepared by the pr acedure of Exanple 26) was prepared by di ssol vi ng S
3.2 ng-in 100 11 NANOpurle' m 36 wat 6smplek sh@yal al i quot of this soluti on

(diluted to 20 Al) was ad e%l/fi&aﬂggo@%aﬁa 2z x,,lgg,%@{rﬂ% (in :H20) -

spi ked® with Sm 153. The jvol Une ddition of 950 ILI
DI~.H20 and 20 111 0.1N NaOH. This sol utianh@@Tépl EPTA hto two fractions of

500 Al each, and one fraction wag heated |forggl hqurggt [1001 C. Both heated
and non-heat ed sanpl es, re tesjged to ddqterm ne |t hge pgrcent of nmetal as .a . .
conpl gx by the cation exichange nmbhod dedcri bed pgrewa ofsly. Wien I ess than
- -95. percent of the netal s conpsexed, tHe 488 sdl u#s on was passed through
- SP- SephadexTm resin. Thel per centsoof netal] as8® cdnplex |was again T
determ ned. The results are shown tn the ftollowm ng table. Heated _
Non- Heat ed 4s5uPurifie| Not Purified Purified Not Purified % Oorrpl ex

99 Examggg 99 21 50 Exanple 63 pH Stability of
1-(2- h d =5-am nobenzyl )-1,4,7, 10-tetraazacycl ododecane-4, 7, 10- trracetrc"' )

acid, sapRpdratigh ©f | - 2-mk%ato‘iﬁenyr)ethﬂhﬂ,7he@dtraﬁa@erdddae@nmm@ﬁaqaw i aasdad
chr omat ogdhaRkHeds3Rmpls 315 fSMSONERADPIA dorpmer e each split into two 250 Al"

al'iquots. One 250 U aliquot was adjusted with HCl and the other- W NaG—l...
~ to gi V& t heropbb a1 stepPsasie 01NHG wad ixded Al of $CN-EADDIAY(EmEhio SO i HEBES, pHB-2)H
‘was r eac (pegpared argxaregle We)r Ehisavdsanieed oh @ vertexaixek,gind HEPER bufferd8 SMpH 89evapaddednt

" of net al gaduatioliuess weistabiwtadiustitheeeH 19\arauhd7. e Pareesal Mpareleton vRomouesE by bed
- HPLC on GF-250 column (HPLC System ). Yields around 50% were obtained. :
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Example V

" Preparation of  a-[2-(4-aminophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-1 4,7,10-tetraacetic  acid,
samarium-153 complex; ['33Sm(PA-DOTA)] complex. '

To 150 microliters () of 3Sm solution in 0.1IN HCI (approximately 4.6 mCi) were added 1 ul of
sodium acetate (2.0M) and 9 wl of a-[2-(4-aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-1,4,7,1 0-
tetraacetic acid mixed ammonium, potassium salt (5 mmole in 50 mmole HEPES, pH 8.5, prepared by the
procedure of Example 8). The mixture was mechanically shaken and titrated gradually with a HEPES buffer
(0.5M, pH 8.9; approximately 31 il added) to pH 7. This was then heated at 98° C in a sand bath for 1 hour.
Upon termination, 5 ! of the mixture was used for analysis on a Mono-Q™ column on HPLC System I,
eluted with a gradient solvent system (0-15 minutes, from 0 to 100% B; where A = water, and B = 1.0M
ammonium acetate and 0.1 mmole EDTA). Yields of 85-85% based on '53Sm were obtained. The a-[2-(4- :
aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid, samarium-153 complex thus
prepared was characterized by comparison with the identical non-radioactive sample, by their respective
chromatographic behavior on Mono-Q™ and GF-250 columns. Further evidence of the presence of the
radioactive complex was detormined by the conversion to the isothiocyanato derivative and its subsequent
conjugation to antibody. The complex has also been prepared without heating (at ambient temperature) by
incubation for 8 to 18 hours to result in 70-80% yield. :
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. Prot ei fheciesirad, prasiuct)was savgd "%i“"lwéé’ﬁ"@'@d a'W& V@!S'dli\ﬁf[?r(“?ﬂ?}‘%yqﬂé'e@ﬁﬁy'ﬁ@ﬂb'r‘b?rc es.

48  EP 0 353 450 B1 previously. The results are as shown in the foll owung
‘table: pH . % Conplex 5 Heated. .- -

- Not heated 1 60 56 76 3 84 87 10 5 ..
‘97 98 7 99 és’9°§’533é°5b 98 16 Co T
211 . 99 99 13 99 99 20 Met hods of Use-Bi ol ogy

- "Bi functggmmd ichel ants having within the same nolecule a netal chel atlng
"..group Such as DTPA and a reactive linker (the aryl amne) are known to be

 capabl erephratoni 6 G-[2eMisdtRstyAndtophchABihgig 4, D10/ Bl dsRatgclddodq@ie- 1247, 10détfagsti€ deid,
bi ool eamdriem-163vdniplxJFesmM(ECI-PA-POTAN capeer or tunor cell epitopes or
antigens. Radl onuclide conpl exes of such conjugates are useful in =~~~ 7 7T
di agnost i To thenaadadion mixrecqbiingd i Exppdie ¥ avias adusd & ¢! ofdiERES bdffec OiMepti A.§). € nkof
- 1 adi- onuhédphebgertecand 02 aml obchlanafortmuThermideb was fnpivbricalneheken vigaroesly 2or limes fql\ﬁal
.. Bl- ocheriaw seagnds ggh T@e.(The gyroforgelayes Wadigtarided anslitharpauepup jsyer Ihish oopgingd mainly___

. are WedPeyaazesydo dpjecunari. 4 mplex, pggpd °§t aI .
- U S Pét”é’ﬁ?"t!l?y 6!5'20 5’1 F‘ ystg@ 7“' nﬁ' 987"&?18 i 'the uepu
. radioa Vé 'fi Y at“’ 'g? § @z"d by L
' y /o k Ive W n SRR
i nupo ‘%%1 ﬂﬁ re % 1u ('10 % ebodl es ...
- depends on a nu ct ors exa eC| ICI y of the . ..
' arrH bo@yamp?e) i he |nertness or stabl lity of the corrpl ex under use conditions e
(i. "S"Q'I’"U'm"stabl lity), and 3) the | abeling technique such that the -

i nt egr iPtapar@tfont &FCa-abviidopIbyiyI¥EY/7, VA IRaatdd foI08d¥Bans A A7 1hitdtradcgtic BEld, samarium-153 )

| MUBBOkEAReE 936 (BDOTIcomblet.Ne native nolecule. Stability or inertness of R
the conplex is of utnost inportance to the effectiveness of the T
radi onuc| Toc28e uhof FISodsplutianin 0gbtHE! arere addbida ol o $ddiomaaetate 2.8V @nd p2ult f e-(gent .
Ki net i emineghehyilltiyt. 7 i@rietiagzacyclododecppe-8.7/10-teyraaceticcacidi (B mnple isSOUmmMOIB HEPESi@H
di ssoci8&) (prenared byt he procadiune ol Examgle 3). Thevmixiuee wes mecharically ishaken and dirgieddradually t he
di agho¥ith @ HERES buffer (3 EMapit®:japprevimately 381 sddeg) to|pH 7aThis wasdhen hpqteqﬁs%sc qa -

~ great er?: (ﬂa%gtgﬁ hﬁ;‘;‘"ﬂ tg$° a&ga dygt P ddi piihe @H‘“&ﬁﬁ%@iﬂt 5 ﬁ'@WﬂﬁP" fﬁ'{%‘é&
al., J. "HE S 0 ﬁg‘(l body -
. AttachfEhe b 0’% r\? 't°8d @e{ gﬁ 'Ta gq: gg’b a%‘?‘ﬁ't er P nki.ng. .-
. the BF¢2'E|° Wi fa eﬂg;% f"‘ a_ a mop "V'?Lg' d by o
cheld o 'i ei’ﬂ? brﬁ. tm és o et L
o Z’co ari8ont Wi Hohtlt: sa Jhk/b rff .
. (a”b' e@ nv%nor? QlYﬁ é’nQiB%B t'i%% dl que ar es et a Acc.
Chem 7, -20 (1984)]|. Exanples are prow de or the latter.

.- Exargpl (Exaaﬁ,le(\ﬁ‘mrrpar ative) Conjugation of . B
--1-(4-iSothiocyanat obenzyl ) di et hyl enetrl am nepent aacetic acid, samarium 153 ...

-conpl evrrpratlog G 6f ad@-idothvbyahatophbnylpT:44A D-1diradxadyolodidblals: 1,47, RiNblrackb@ic aaéid,

[ ' 53Sséskanuida 53 0dmplek;-[FISaiICN-BA-BQTMNéomplex.

40 To the reaction mixture obtained in Example VII were added 2 wi of HEPES buifer (0.5M, pH 89), 2t -~ -
of thiophosgene and 0.2 mi of chloroform. It was mechanically shaken vigorously 2 or 3 times for a few
seconds each time. The chloroform layer was discarded and the aqueous layer which contained mainly the
desired product was saved and further purified. The vyield of a-(4-isothiocyanatophenyi)-1,4,7,10-
tetraazacyclododecane-1,4,7,10-tefraacetic acid, samarium-153 complex, as analyzed by HPLC on GF-250

45 column based on the '338m activity using the HPLC System | was over 90%. To purify, the aqueous layer -

- was passed through a Sep-Pak™ C-18 carfridge and eluted with 90 percent acetonitrile in water. The first- -~-—-—- "=

0.3 ml of effluent was discarded, and the desired product came off in the next 1.2 ml, with 86-93%
recovery. The bulk of the solvent was then evaporated over a period of about 2 hours, and the residue was
used for conjugation to antibody.

50
Example IX

Conjugétion of 1-[2-(4-isothiocyantophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-4,7,10-triacetic  acid,
samariuim-153 complex to antibody; [**38m(SCN-EA-DO3A)}-igGconjugate.
56
The antibody used was CC-49, a murine monoclional IgG that binds to an epitope of TAG-72, a tumor
associated antigen. To conjugate, 187 ul of the antibody solution (1.20 x 10™*M in 50 mM HEPES, pH 8.5)
was mixed with 4.5 x 1072 moles of *3Sm(SCN-EA-DO3A) prepared as described in Example 1V followed
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; ~The 1-(4-i sot hi ocyanot obenzyl ) di et hyl enetri am nepent aaceti c acid,

samari um 153 conpl ex [153Sn( SCN- Bz- DTPA)] was prepared by m xing 150 aI
1538min 0.1N HCI with 9 al of JEF(61 mPcyanat obenzyl)- 49 '
EP0353450B1 di et hyl enetri am nepentaacetic acid to which was added HEPES .-
buffer (0.5M pH 8.9, approximately 30 Il) to bring the pH to about 6.. To..
cONj Ugabie addk@n f % sblloR bRtk lutidrO@Eoms 1faRb'te H 10068, Hhe (radefunt wak aovied-té M
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car bonaGe-2shtalimno aluted wihi cik@e b@fer (0)25MOabh 7.4)g 3he ipactiona sondained ittedatelet Igh wére oom -
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ani mf s’ "’Iio‘?s?’ﬂxarrpl e, Rosoff, et al. in the International Journal of
~ Applied diigion and Isotopes 14, 129-135 (1963) report on the

distrib radi oactive rare earth chelates in mice for certain
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_strong rangs e?f)fzhra&hﬁ'}l artwbepab@d rﬁaaeﬂn&@drass%m&a.ﬁg ¥ QeYprodelilrd BesBfitdalbe .
excr et egy Laoll id NRBnoftBHamb\ ald W RisoRRAl Llnfinunbll REBSAS, S 2354® Groch) @ashiak € More™ "~
readi | yx agramtin SGmBIHEPES,HISE.8) @/8ls hiRedWih2x RUT MoldsSof 1998m(ISCMEA-DIIA) Sbisared as
concent destrbed inDExampld i rsadilm darbdnatet(hem,| dbo@ 15 Lilswas atideal tovargy thiaipH toos.avasdthe

conpl exrehctiomeres continubditor aboutsiiucadres tdrpinalion. thep®™ ISindat@d bgmaont was isdipted anthie -
. met al cHhelagledzet) ass ddseribed indExbrnplelX: Chel at es have, in fact, been prepar ed and
~~utilized for ‘the evaluation of liver function [Fritzberg, Alan R~ = ===

Radi ophﬁmﬂké'dﬁjﬂéj&: Progress and dinical Perspec- tives, Vol. 1, 1986

U S. #atents 4 4r.and 4, 091,088] . The biodistribution of the yttrrum
‘and sarrﬁ'r"r"f?rt?"é'ﬁétpat"tefs W‘Eﬁﬁgs@bt‘?ﬁ@lﬂt %W‘ESPQF(M E@%:yer e det ermi ned and the.

percent dose "@ e Hs | \{>§| f[: ni glaé cedure to
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q]thaI i tati 3@ r\strated b 't"'%'“ ?% o ?e"é °€§ 8 g‘m‘c m'%?at gs;j
of NIA Fif s gg@?’ awescr cu. i e
- as Sam@ﬁﬁ%ﬁ 591 do ﬁc r@inmgéﬁ lif, €841 cell P y S
‘wei ghi Ngedick Qﬁ@r%@ur Shinld? Wwirs Rjdbte a§ fg) OF ®bghh | €5 -
These abdied sty A HHSARRUnibd waid BHadEk vl ﬁfen@lQ%tB h 'b i iRor The -
a mal SaneeRctad fesiddtieRfbxtitdd anll woighbul artdlrmaetﬁmsw&aﬁéa&ﬁedtﬁe gaBrnh QbunteR The = -
i nj eed i coundTper MNPl GEPMYL 10538 iBhdh 148UcEw | dBARINddNAR exteddstfibs CAMTDOK dramidd. - . - ..
30 30 nsstriper ected dosel ruiliéd sy 108i(% iMEted. doddrparRRestits aMSholvh BV Figikeacied antd &
rest r ai Mabieg 18 age(B. Thee58SmM(ECNBLATRA) labbibd) igBnand FHE@DY 6l CG4Y (rem Exardplé ZR) were. mal _
i nj ect eiclds0 irt the |Gy ferl cpmparigont Resullsceird shown in. Tal tsand iihj ection, the animal was K .
- placed in another cage for two hours after which tinme the aninml was
--sacr i BeppeYiicer vi cal dislocation. The animal was then dissected, the.........
. parts rinsed with deionized H210, patted dry, and weighed into a tared
" count i n§onHagton ohp-1¢- @a@thmrﬁ"eepggtv gﬂ'r‘efs7‘15’rtetm@°%°§ﬁ%d°ﬁﬁ'ﬁ'ér4r7dp “tofgacplg b ed
were pr P%‘MW'@&H@@'&% FHSPECNDADRTATEG conjugaty, o Percent of dose |s
t he nunber_ of nts an divide e nunber
standir g1 PER grar %jfgq "mgm?fraﬁwert% g@ﬁg pr °rra°@g of b et "¢
Bi odi Stéb) u On 0-e a={2~(4-isothi g‘% opheny 3&1 Efg Dose :
in Livegyd, clododecane-1 4710- tic acid, uit Rom epared as de bad in Exammple- V1), '
3 followezg addition of a sodiu r?gi zgioluﬂon (1.0M, ab I) to raise the to about 8.9. The
. 8.4 50 reaction was allowed to continue for 2 hours at room temperature. Upon termination, the '53Sm labeled IgG
was isolated by centrifugal gel filtration on Sephadex™ G-25 (2.2 ml) disposable columns, and further
purified by HPLC on GF-250 column, eluted with a citrate buffer (0.25M, pH 7.4). The fractions which
contained the labeled IgG were pooled, concentrated and exchanged (3 times) into PBS by use -of
Contricon™ concentrators. The specific activity of the 538m labeled IgG thus prepared was about 0.16
55 uciug of protein. The homogeneity and integrity of the o-[2-(4-isothiocyanatophenyl)-ethyl}-1,4,7,10-
tetraazacyclo dodecane-1.4,7-10-tetraacetic acid, samarium-153 complex-igG preparation was verified by
HPLC and standard biochemical procedures as Example IX.
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: _.(-B) EDTA Sm 4.4 50 (o
Sm 8.6 (D) SnCi a Sm

39 *Corrpl exes were prepared atg &ggg,{@&gﬁ{ al ratios of 1:1 for Exanples I
.- and 11; at 5:1 for Exanple A; and at about 300:1 for Exanples B and C. .55

.;...;.50 _ EP 0 353 450 Bl Exanples Il and E.
The followind) Exakiple © ARTEHIAlSe RF makikg iabdled( aﬂbda@domghbs,a«ﬁmaﬁeWemu nt of
'.':_90Y) %rﬁt@aﬁoh@f {hb BAO b 186 arftikeUydng thd, subddbht chelation itSyidld\thBaitiknuciidecBHEDEWAIed LT
-_,,_‘(Oorrpabatlve E) were prepared by met hods described previously. Several 100 ...

ML 5 al quots were then transferred to separate centrifuge tubes. Excess -

. Y(1 41 Exangpte Xdded such that the total volume change is nininmized and the . e
~tinme noted. One-half hour after metal addition, the percent conpl ex was
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‘g%a/ eD xpen ant CC was coficentrated and e three times into a carbShste buffer (50
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ancko HERcBntiatof 815004 fprbdvi thep Bbrakli T cantdfuged Tl concentjataidasalinther rasherdivith2Smidf at ot al ) o
t 0 adpasy DIR& sgidot in RBSOatpH 7/4 anfilfige imexR evd sachftintehwiticMES buflen(20 v pHBI®):t or ed

by HPcetriiygedsifor Z90mipobtuenah (Weifhl Bt Be sndnthe PA-DATAYIgEs conjugaie (vas 0gacoptieted dbeai ned.

o Exarrp Iméninguryalymer (slpouty 190 ul)@pd |ts integrity confirmed by HPLC analysis on a GF-250 column. To the
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i cr oPMPYSt & % '95' Uf HBYE pgivess. \}Qor%tou}éannb%”d?no)

e 3%‘;%% j gm,ﬁ e ﬁfg L

prep ug‘gythgp ureo e mxture was
necha@;(g;,q,hel)y"shaken and tltrat ed gradually W|th a HEPES buffer (0.5M pH
8.9; approximately 31 al added) to pH 7. This was then heated at 98 * C in

@ sandoiaatinf a2 ({3088iocy MRARPheh Aoy N7, Wtz cidbddoie-1 2904stRa00RS adkg ed f Or

HEPES, -

- anahb Y sanfarioi-168 ddaripix (Wrap@mert WED), QNCE, Ps ByraseNpA-DOTA R athLaghehth a gr adi ent

. solvent system (0-15 mnutes, fromO to 100% B; where A = water, and B =
- 1. OM amha iF@ab):aghart of GT1e0 [bre]:aran‘rw enzjnhilid igestiore adardiog tolhe &&%duhrasesdnmu 153Sm
wer e bptEiLamenyi et Bhel mnjulol( Methods 56, 235-243 (1983)], (225 wl of 1 x 107*M in 50 mmole HEPES,
' pH 85) was mixed with 29 x 10~ moles of a-[2-(4-isothiocyanatophenyl)ethyli]-1,4,7,10-
‘40 tetraazacyclododecane-1,4,7,10-tetraacetic acid, samarium-153 complex prepared as described in Example
' VI. Sodium carbonate (1.0M, about 9 rl) was added to bring the pH to around 8.9, and the reaction was
continued for about 2.5 hours. The '38m labeled fragment was isolated and characterized as described in
Examptle IX. The specific activity was around 0.4 uCilg.

45 Example XIV(A and B)

in vivo localization of the conjugate of a-[2-(4-isothiocyanatophenyl)ethyll-1,4,7,10-tetraazacyclododscane-
1,4,7,10-tetraacetic acid, samarium-153 complex labeled IgG and F(ab)z; ['S3Sm(SCN-PA-DOTA}-IgG and
['538m(SCN-PA-DOTA)}-F(ab’)z.
50
The utility of the conjugate of a-[2-(4-isothiocyanatophenyl)ethyl]l-1,4,7,10-tetraazacyciododecans-
1.4,7,10-tetraacetic acid, samarium-153 complex labseled IgG and F(ab’), of CC-49 (from Example Xl! and
Xiil) was demonstrated by the uptake of the labeled materials by human tumor xenograft in athymic mice.
The biolocalization was determined using the procedure described in Example Xl. Results are shown in
55 Figures 1 to 7 for IgG and Figures 8 to 14 for F(ab')z, also Tables lA and HB.
The conjugate of '53Sm{SCN-Bz-DTPA) with igG and F(ab’). labeled materials (prepared from Example
ZA) were included in the study for comparison. (See Tables IC and ID.)
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am nophenyl )ethyl]-1,4,7,10-tetraazacycl ododecane-1, 4,7, 10-tetraacetic
acid, samarium 153 conpl ex thus prepared was characterized by conparison.
with the identical non-radioacti by their respective 50 :
chr omat ogr aphi ¢ behavi or on Mn é%‘%&gﬁ#& 250 colums. Further evi dence o
of the presence of the radioactive conplex was determ ned by the conversi on
to the Esmiphixxyanato derivative and its subsequent conjugation to
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0- t et r aac é¥hole lg@ piCC- 119fi-2 5 30 MDD 25M HEPESSHHE Btds MNeD@T3.0 x ¢arfmiotex . 5o
To the P%a&'mrpcmwodreew)ob‘t A1 Orierpazagyciodedepine-1 4.7\ ifdotraatalind agld, samarfum-BPHSS -
buf f er "5’}\9?3' p% @ p'?V'I"LfP"%Pd Phdsly ﬁ'bgf iung arbenate sejutionf(1.8M) abp@f2akite The
i xt ur e f§'" h%F? %’8 hes 'B‘P"iﬁfglc tipuesfpr 25 pqupspal '?%rmaquéwesi&%nds
each '{ i B3 isl @ehﬂtaﬂt'?w Sephadons $39 &2 Whi ch-
Cont al n gne%f ] po Ie ce tﬁgf t“r? ,c“f rquff?l'éﬂ%Mrhe
nto j(a’oﬂ% ?'1 Q’Waw‘ﬁ%eieq ﬂg%%} g%
lodecanties g ekl b pPed seﬁaa i Shotids & L &It 183Sm
actiyjty mea- surenent Iurm usr ng spt em |, was
85-90% Exbmpevi fy, the aqueous Iayer was passed t hrough a Sep PakTm C 18
~caftridge and eluted with 90% acetonitrile in water. The first 300 al . of =~ =~
ef f 1 uenConjugstiodi sefar deatisotRioahatopheviit 42,1 0-RidzatGciMabiscline PAE100btfaaddlc t N&IdIEXT
900 ii sereriwiEsTOMmEet Eehginpnt IHEb T b BCEB; {2 Eh(SNRBA-DOTAYRighe F(@bMeof CBAGM .
actiwty was better than 90% The bul k of the solvent was then is
evapor at edheobieh) af G619 (¥ wfof 245 100 M inIRASMSHEPES (butidtepH 8%)| praparaticty digyinktié Or
conj uga@'ﬁle@?P"ta@c%ﬁﬂq th dhgyprocEusmeiaseribed by Rimepicat at wermigdd with 2.1 x 1078 moles of a-(4- o
a- (4- anPoi gweﬁw'}eﬂ!ﬂ)- Oﬂetraraacmdzr&ey@ﬁdddae@ramucl atid7 , sefratien-158a0@tnplex aci d,
sanarj u Bothe 8 5?°f agwieny! )EﬁQﬁBUPA JPpnatenifMesbout Boipes adiedth bigImm _
sol uff ﬁ°r§ J{F ﬁf? @%ab&!‘t ?df°"‘§o‘dﬂ°ﬂ fAraipationthe 'F33mdaheled fragment 5| - of - - -+
a-(4- am nsglﬂ%gﬁgl 3harf°tﬂ"z7d PP Fxanra MYodecane- 1, 4, 7, 10-t et raacet i ¢ .aci.d. .

(5 mml.g;(a;nae%)" %hg? HEPES, pH 8.5) (prepar ed by the procedure of Exanple

chani cal ly shaken and titrated gradually 25 with a

HEPES, bty {ohzed!). ofPHaBsofiocHh d Thi s, as
‘then heéiﬁ\érﬂ:ng{%%mplgd}:d’bgg‘gé@g&ggw4e,|1$- éi?”%" ﬁ%&g\% iy i Al of .
the M XisegnABNOBOTAIFM)S Or analysis on a I\/bno- %

..eluted with a gradient solvent system O0-15 m nutes fromO to 100% B 1y
where A =Theaib-@ivo seotwd condlctodvhR ARG totRa Fr6t8donlicdcribad mQExgmmiv%r iill:)g-ri%)reasullté1
__._gene.'rsalqregmomi il Figofes 850 BiHal raseadiioimd 1fB3Sm wer e obt ai ned.” The conpl ex has
~_.also been prepared by incubation of the mixture at room tenperaturefor"” 30"
--12- 18 xemple YWl ¢hand@ ul ted in a yield of the title product of 80-90% The =~ "
~a-(4-am nophenél) 14,7,10- tetraazacycl ododecane-1, 4,7, 10-tetraacetic aci d
samari Uiy 199 clopalization t IQUsa 14-tisothindyanetephetvdlethudlk ek 7, mdrahgacmmcansonm-t h an
aut h@nt‘?‘@a‘?a‘fﬂﬂde' iy cemriexlatelar! ifeand ffebils 7 duBAIPRTAIIGeNd {"HouRAAOTAFFEre! umm,
conver si Oﬂyto the isothi ocyanato derivative and its subsequent conjugation™

¢ t 5 Y4ve ptudieg fwere conducted according to protocol
ao(?lnl 's“gr%'r"é’d@/a’ﬁfgni%g %vgf ')a“ig( %‘ﬁs?@tsFﬁﬁi’aE?@Fb\@tﬂéé‘éﬁwe 1,4,7,1

O tekr samari um 153 conpl ex; [153Sm SCN- BA- DOTA) | corrpl ex. 40.
To ‘Is %}&%éﬁx Rbid ure obtained in Exarrpl e VIl were added 2 1| of HEPES &

U er 0. RS- oP kil 49; gaﬁgb%%ﬁ{lﬁ A% 18.te%r iy 't

was e skanoftbod rborﬁbraP agélﬁjb R RS b o E M% %ﬁg

time. Tdps..chl orof orm | ayer was |scarde the aq s

contsai ned mainly the desired product was saved and further pur|f|ed The

yield of The(tlled Sohpuussywéta tprdpied aha -id .vio ‘stubfids were conductsd according to protocol
described in Example V, VI, XIl and Xl and results are shown in Tables VA and VB.
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“ was then evaporated over a period of about 2 hours, and the resi due vva

I N 6 ) 38

--tetraazacycl ododecane-1, 4,7, 10-tetraacetic acid, samarl um 153 conpl ex,. as
~ -anal yzed by HPLC on GF- 250 45 coI umm based on the '53Sm activity using the -
- HPLC System | was over 90% Tog #gay e aqueous | ayer was passed through;.
a ‘Sep-PakTm C- 18 cartridge and eI u cf h 90 percent acetonitrile. in-: :
water. The first 0.3 ml of effluent was discarded, and the desired product
came obémplaxkhe next 1.2 m, with 86-93%recovery. The bul k- of the .sol.ven

.. _Used flowitromhsteiity iobI'? *Sro(BEO)-COa8HLG ampExamabpcct-&-lg‘am ugation of 1
. -[2-(4-isothiocyantophenyl)ethyl]-1,4,7,1 0-tetraazacycl ododecane-4, 771
© 0-t Bi acelhed"*SreBEC)-SCmerigRiar |ﬁ‘¥71-6(BF@ibﬁ©-I4%lthvas aliviwisdh tosgend in a 0.2M NaOAc buffer

" [153smt BMOEAOB@BA /| at Fg@cempearaute. it a BT rancentratiroolyabois §ck WM @b syt 05 U | ne
L .-;nronocl‘i?l‘i‘a'lax fagtibogyy awlaﬁd@fet withgrewe ¢t © timie INRQEal? 2nd analyzad by HPLOdBERS.. =
Canti gé‘ﬁ" °f &’ tt@" of "B Pm-gr gl ackiity ?fﬂﬂﬁ@dl}e"sb'l@ﬂerﬂrthe(ﬂudxmaical@dm i nT507
Y EF‘E{ "1?' s §r meiw'ﬁm’?? havabegomedissodigieds Besyits axss«srvgss@ns EAthu@BA)
~ preffar@ chee E&{ fo &&ﬂ%ﬁt oqulfs t'egroptjr the superiorgstabiity 9 S °SauPA-DQTA) oE
~addi t II?[‘?’A o Resu‘fgare {;PI )Eﬁ\)ﬁm’t”ﬁ’e’? a”t%g'etsﬁédam'p?@"@zg The -
reacti onq 3

Beoi e e ;t""?% e

gelsfi I tration on Sep ex G sp sab e colums, and further
« - puri-fi ed by HPLC pr—6—250—gottiTetut cd wi-th—a—e-trate- buf f er (0.25M . pH...
_ 7). The fracti ohs cGRPai ndd'seRes | abePickrss eldsolmer/Bay pb pgol ed, concentrated
and exchanged (3x) into PBS|by use|of g@gent{ri com m cggcertrators The =

specific activi tymﬁﬂm Hatet et oG, thys—repafed wasqabout 0.16 LC /g "
~ .of grotein. The i i BZDIFA - t N e 38R, (EAZDMR H-?nG preparation was
'__verlfled by HPLC |( Si %R@T/’f S*PSm 3i o€arom M21), 42<218 1980 ] and'

- standard bi ochem CaIBAQﬁ@ﬁ@dLI’%SSm §od| um dodegyT _surat e: pol yacr.yl ari.de
- gel electrophores.o ard—att-gr-ad-ogfaphy—ard—sol nhase rad|0|nnunoassay :
(R [See David CHtABRIA of df"Ly uanéér Res.<243.| 7382 10 742 (1983).7
e = ffzrpl(z X COEJ ugat iMOBADDTA | 153sm <2 <2 dod . 5 10
S I sot hi ocy@n Myt &etd =i ‘,T,m tetreazacye] ododecane- -'~t
-~ riacetic acid, d‘iﬂﬁ'” ! 1:5§"inm| 8% t¢ F¥gneint #abl)2 of CC 49

« . [-153Sn( SCN- EA- DOBA)] Fragnment F(ab’ )2 of CC-49 The F(ab')2 fragnment of

- CC4AQ, prepared by enzymatic digestion according to the procedure descrlbed,
by Laﬂ@ﬂE'&ﬁ&Q&Moff [E. Lanoyi and A Nisonoff, J. Immunol. Methods, 56
235- 2 13 19832 (225 al of 1 x 10-4Min 50 nM HEPES pH 8.5) was mxed

' gj’ ligatige, | & so-Frmefoye prerinnphenyi)hag AP-tey lodpdaeane 04.7. 4 tetrascdsie . 117 &
\Exarrpg%.r&sg’“ 'g%ﬁsﬁ (FPREIPD 3PelRdeI0f g Fiak 2 BE'SM(MPOBA-DQENHa@ dad [T °SmiMeO-BA-t he - pH

Hea ke reactlon was conti nued for about 2.5 hours. Upon

. term naty QHuedtQ Sm I abere i | sol at ed and cl aracterized
| _descrh %E@f '°§f! %‘f@ﬁr&gﬂsﬁ‘ N Fmpleg Y% . 204 ?"bn of
© [153S g an TER osyiiFere oy l");r agps Yife
" 153Sn{ EA- DCBA) I abel ed | gG (from Exanpl e DQ and F(ab)2 of CC 49 (from: - i
-+ ExdfpEmmple yo@s denonstrated by the uptake of the Iabeled materials by human....
© “tunor xenograft in athymc mce. 30 Thus female athym c (Nu/Nu, CD1 C
back g Papaistipn 6 'SSmEABOTMA 6mpidxed subcut aneously (S.C.) (0.1 nl/source) with:
the human col on carcinoma cell line, LS-174 T (approximately 1 x 10 .
cel L s/ arforted )nicrolppr (@} iofrtpSm Y0.2x WereMsn 8011 HCI; BORGH wdré Bdtiod 834 lf ARDOTMA WS
i nj ecthigh Ry disstarénmet pribaraddiyrihaprodeciart ol ExaiBpia 23); & m@-Billeqy vater)| 253507 4 mbe | ed :
ant i beutier (1 MPEIS6) and whota HERGSchuferd0.5M, ptal7) aThisvsmlutianUgas tmixve oh atvemtexahiear Af t er
 exsan#l{i thefinelgptl of theamixturawes about 6. After heating the mixture at 80° C for 30 min, it was anlyzed by .
- PLC on GF-250 column for chelation officiency, and yields of 80 percent or better, were generally
5 obtained. Characterization of the '53Sm-PA-DOTMA complex was provided by comparison with the non-
‘radioactive-Sm complex, which had been synthesized and characterized independently in Example 42.

Example XXIil

g5 Preparation of '53Sm(SCN-PA-DOTMA).

To the '*3SmPA-DOTMA complex prepared in Example XXH and having been cooled for 20 min. at
room temperature was added 10 ul of a 1 percent thiophosgene solution in 90 percent acetonitrile-water
medium. The mixture was mixed vigorously on a vortex mixer, and allowed to stand at roomi temperature for
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and selected tissues were excised and wei ghed, and radioactivity was

- measured in a ganma counter. The 35 counts per mnute (CPM of 153Smin

- each tissue was determ ned and ﬁ CPM per gram of. tissue per
injected dose multiplied by 1009%ipo| nj ect ed dose/granm). Results are shown

~in Figures 1-14 and Tables | A and | B. The 153Sn{ SCN- Bz- DTPA) | abel ed | gG '
and F( abetysbnGfto BCmAD The re@utibrseH MCS inéBhoclEly B tbbradl BEHPUT dnBiftsis: trd BikifibPthe
conpar i saiatedRE3su domplax, & wal exractbd)3 Traéd (200! KL eadhiwithRhiorbfdrm BXAH®bdRects layer was
Conj ugapassey thfought as PRP cartridge (PRP cartridge = Mini-clean™ cartridge from Alitech Associates, , o
a- [ 2- (4 Dpestivldn L) oreirersadowtheiyl Plemétiydndl-abd 4, ik dE G- MES bafez @DYmBMOsHD B8 Afie bbing, 7, 10 ..
- t et riaaweshedwithch ol of sherViES bufferlss@ 5w KPMiEQ ™ ovaten fitiwae extracted with 800 wi of 90 percent
[ 153Sn( SRSKMHA-tOSPREL PRREEIMElsly] Wopercent ol Se 'SSSmgtivita it tedfiystuS@ ! diecerd@D-T40, - a -
muri ne FPHPY(?CY’@PH?WT?{,TQ h] H’z!t‘esb MRS regiésod prepsyre; 3 RmnglatuBABeIPR 40 L, tandrthe residue .
‘associ at'leh Rpinermostiy the St prerysiiwes uspd dor spniugptiop tatheyantibasiydy sol uti on (4, 26 X

“10-4Mip 50 e HEPES, pH '"' 8.5) was mxed with 3.4 x 10-8
nol e’ Mm (4-isot hi ocyanat ophenyl )ethyl]-14,7-10 O- comore
tetraaz acid, samariumconplex -
(prepargg élﬂ%gesc” Déxhiﬂ%flgg fﬁakﬁ%lc twed by addition of a sodium™

- reactd OpMy\AS Gntri cdnBorftrABY (361K SholeBUlar weidht
t erm nag u@ﬂm or BRatbo ISbrjiyRe |(§§1n n e ot 4h§ t&i ring
't r at e Mindd Ipr Bﬁﬂ&iﬁ'ﬁﬁﬂwcﬁ) 3% % do=2Mks adéb@ﬂpﬁt@ oﬁu Hmrlvam f‘ 3
puri f i eDoTMA)Hptbsareainin Grarmdié XM, Wed&iy&h@dod&rﬁr@te@ aﬂib&&yabﬁe&bmoia? o {i M pH:
7.4) . TR complok.0T® mbttire Wa mRbEOME torfoX) trixetdia| aiivell G5 TeHE aErobt @nfpidrature for 1
concent hoat edinting te%e bemape df 't Bmi henwny bdund © thiBmtiBydy,LBe&hewn KySHRLC MajelsTen a B
concent @e%r epluninh The labeled aotibadyt iwas tisplatefl Hyhiwo 1&dssnutive lwedtesagal @&l fitasensporepar ed .
was aboPaPhasiex'8 G525 colang @e rafl. Thy kemaineity, Titegrity endigenedreativitn df thelbisgdisntbosf t he

a-12- (4Wﬁ3§6ﬁ'¥¥beBy'aFH§t%ﬂmpftaeqamn'qchqmm tpchniguest desarinerzrrevjausin

- dodecane-1,4, 7-10-tetraacetic acid, samarium 153 conpl ex-1gG preparat| on :

was ffem HPLC and st andard b| ochemical procedures as Exanple 1 X 53
. EP 0 3 an_alternative for maklnglabele

- antibo YOdésgnfo?uﬁég?-g?s 0%%{5‘#/\{%@89'% 'ég?"%%?ﬂ)%lﬁﬁ'ﬁ on of the BFC to the ~ ™
- antibody, ¢ %ﬁ%eﬁugﬁggﬁ?;%}thg Qﬁn Ig fasgn%nt 2 dXslcﬁtlae% xamp?cg(lo e%glltsl acnjee sh%\lr:acl: in.

. car bonat e sl gty Wo@%a@&g%ﬁt d o) extrdn eﬁ iR a car%on%[_< buﬂ‘era(b b & Q%P‘Sg he SO -

I abej,oedrag,gsv par At
a-[2-(4-am nophen 7,10-tetraazacycl ododecane- 1, 4, 7, 10- tetraace

tic acugiam g CAs conjugate (1 gG CCA9- PA-DOTA); and the sebsequent
- -chelation wth 153Smto form 153Sm | abel ed anti body (1gG '
NCOCAQ- PArrdpiathtionlds B8 (PA-DO TMRECOmpRRT( PA- DOTA) | abel ed anti body can be prepar €d
by farst coupling the BFC, e.g. a-[2-(4-
. i sot hi ocyBm3tt ipiiétil ) @k hyt3M-id 1 AN HCE Q-h@if waaasly3s 10 $PE800TAA Jprépared 1Y teet Fa
et ¢ adiratequBObE ERAMDEES) § ntMbsautioraint il water) Ttte Sotion fwk Ine8 @n amméfgg,. on..
Wi th 1586 5%t gbBMES:utier HOM, trbinit) was added foateuteatizecthed soluion o bout PH 3.5ty B Thid
exper i 18 heatedct 98" Gfas30unindes i rastitid betted thex 8096 pipiationt Miiecreixtiornas passédithdugh .
car bﬁné‘t"e‘“’tﬁ&f"’fd@P Pgwtqdwthmm' [§Hmethanpl dngh 5 anh of A MED bUGHBT @M pHh5.0) It (awashed
nol ecul"® : w wastes The epmplox pwiragted; 5] 1909 whof #P% [ecetenitiils @chpuntesioe @ oft i on
gr eat er’ %Wg 3ptivy (qts°RVF'"9'8‘°t"ﬁb‘°P6‘1'ﬁ‘é'E?‘i¥m)ugat e was added 161 W of the

anti bo q [©on_cont aining 25 x 10-9 nole of 1gG CCG-49 mxed with 5 il of
the g (5mM concentratlon in the same carbonate buffer, prepared

by theppgglg@o Uk 871 Qfs Rl The m xture was allowed to stand at - room
terrperature¥1 g'sc():ursrHB termnated byflltratlonthroughthe 30 K

BTPA
u S,

cent ri fio@aniophBek WWB&%%IW& sl Shas
Sol Wi @RealyzBd 10Phe Rkmdlibh df-tib istitibchdn¥te dbhvalRs b

~ menbr ane fging hqmm»sqom&qsa % s o0 %&w 2518l 6
ix ffer
(20 mViReablabofSthe seieant Bid' #8 dkbeb thiopdsdtng wad cc%ﬁﬁl h eva
lrrgog gete h'tmﬂi

PA- DOT fresgifd staimpeeirés békaw S00UCRNT e b @durk.OTra rBlidie Wu!éa 19
and it antbodyegrity confirmed by HPLC analysis on a G- 2

. | e
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cins@n | 2- (4 rsct[ﬁFw;&DaBmplbemL@et hyl]-X 4,{, 18- tlet nalazacycl ododedqane- .. . .

~1-abel ed nat qﬁPﬁtﬁ(BA—b}DTN)IJIﬁGmMWDF kenagr af t mian

Sotiewacid, samarium 153 (2.8 nC) prepared per Exanple Vill, fol | oved by -

_ purified conjugate was added a m xture of 153Smin 0.1N HC (50 ILI) and 20-
- ..LL of a MES buffer (1.OM pH 25 6), nixed on a vortex nixer, and al l.oned .. ..
. -t.0 stand at roomtenperature O%FBQE‘E@S ppon term nation, the anmount of. ..
. 153Sm i ncor por ated, estinmated ity ysis, was 0.22 BFC- Snf antibody. : .
- That 153Sm was associated with the ant i body through chelation with the- BFC-

whi ch gy@soid Yotwged coval ently to the antibody, and not due to non- specr fic
" bi ndi "G Wwas denoni strated by the control experinent. In the control -
‘exper icomifationl o & 1IGEAUSOTMA) WHg@BCHdi ch was mi xed with 153Sm mi xture under
i dentical conditions, and isolated according 30 to the sane procedure
shosved rithe apt[bb&}ctgalsbee i razarbbnatel bufiéy 3B MM SEOE 1)antae chixed vith ant equibolangplamtity’df| ,
Conj ugfmtisathipcpdnato derivative (prepared by the procedure of from Example XXVH) in the same buffer. The : R
~a- [ 2- (ehctiop ok icontigued dar G0 vaim ¢l ancantigody cancentrFtion ®f 1.6 txr 14z Ma@gc the drbeled antibody 47, 10'-’- o
.=t et r ¥azisoiated gndicherackyzedpgeniding iprPrecetigres despritest intByemmpie¥ént  F(ab) 2. .of .. CG:. 49 i

- _[153Sm( SCN- PA- DOTA) ] - F(ab) 2 fragnent. The F(ab)2 fragment of CC-49 o
_-[pr’épéﬁﬂ&@ﬁ‘l’énzyn&tr c digestion according to the procedure described by

#(E. L t 56, 235-243 (1983)1, (225 Il of
104|v| ?—&%@"ﬁﬁﬁ%ﬁ"ﬂé@d‘?ﬁﬁf iy “?)“ QX?J%"A§H"R‘8%|‘ é\}Sr‘t“h ( 2< 18 8 nol gs Of.'
C 2-(4- t hi h 1,
e e e e
o V‘ﬁS a&‘ 9 thb@ig Yo, Walich Bﬁtt atté3fro?tf tﬂé’ vi%vgf?abra% orgﬁs'tﬁtvdet%n was continued for--z'----'-?'
about 2.5 hours. The abe ed fragrrent vvas i sol ated and characterized

- as descri bgt—mrExanpte—tX—Fhe—specifieractT aroomd—074 uO/4g 4S -
- ~Exanpl e XI WA _and BYYVY948S vo | acal i S¥IP PQL 13ple;

21,4, 7, 10- t ¢ti°2SEA-DOINEF(h2)-Ca#ar i hm 153 conpl (s

11535 SO PAIX R AL A @685 15 3pm gcr\r e

. of the ConjiysadpRbTPA)-F(abi2)}-0C49 ID

'-.-_...'.:a [22 (4 i St tt oty-aratop ICIEY 1 1 4, - +-0—¢ &

- 1,4,7,10- téet[ g%%@ﬁPQTQg csl(?marr im P53 oh’gl dx l'gbelfed 1Y6 ang
CC-49 (frof SOREA-DOTAN-F(Eh Ry CEAf| )l wad delodBt r ot al

F(ab' )2
he ut|I|ty

ane- |
F(ab)2 of
e of the

bt gf-ocal i Zgt[seSm@ABOTA B(am)mdwus ng o hej piaCE

‘Resllts are TO/ 101 C
(ab') 2, aI [§ AbBTﬂMﬁ@@Q'X Th% co j\mg tle
179 P ax 191"—3}'3
i pthe ﬁ'&fpﬂﬁﬁ%ﬁ'%ﬁcﬂ See| Ta® esl LA
_-_1Exaagrpl e XV Conj ugation of a-(4-isothiocyanat ophenyl) 1,4,7,1 L
.0-tetraazacycl ododecane-1,4,7,1 O-tetraacetic acid, samarium 153 corrpl ex
1.0 Antibody; [15 3Sn( SCN- BA- DOTA)]-I gG 5 Wole 1gGof CC49 (174 al of 1.2
+.X.10-4Min 0.25M HEPES, pH 8.7) was nmixed with 2.0 x 10-8 noles of .
a- (4-isothiocyanat ophenyl )-1, 4,7, 10-tetraazacycl ododecane- 1, 4, 7, 10- tetraace "

-DTPA) with
wre included
353 450 B

~“"addition of a sodium carbonate solution (1.0M about 2 al) to maintain the

'Eigif_,j;,_'_concentrat ed and exchanged (3 tinmes) into PBS by use of CentriconTm_
=ieoncentrators. Homogeneity and integrity of the samarium 153 |abled | gG -

“pH about 8.7. The reaction was allowed to continue for 2.5 hours at room =
-~ tenperature. Upon o termnation, the 153Sm | abel ed 1gG was isol ated by _
~centrifugal gel filtration on Sephadextm G 25 (2.2 m) disposable colums, -
- and®further purified by HPLC on GF-250 colum, eluted with a citrate buffer.
(. 025M pH 7.4). The fractions which contained the | abeled |1gG were 'pOOI'e'd',

- -preparation was verified by HPLC and standard bi ochenical procedures as
- described in Exanple I X
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.15 Exanpl e XVI Conjugation  of _ A
“%ras(4-1 sot hi ocyanat ophenyl )-1,4,7,1.0-tetraazacycl ododecane-1, 4, 7, 10-t et'raac
coetic  acid, samarium 153 conpl ex %%?‘ga%ggégt F(ab) 2 of CC 49; BT
© ‘[ 153Sn( SCN- BA- DOTA) J- f r agnent F(g )yZTo -49. 20 The F(ab)2 of CC-49 (84"
-1l of 2.4 x 10-4Min 0.25M HEPES buffer, pH 8.7), prepared by enzymaticC -
~ digestion aeeAkshpanying Figh@s e @88 tpfeBerilaficioldaig: by Lanoyi et al. was m xed
- wth 2:1 x 10-8 noles of a-(4- S
- i sothi ocyanat ophenyl)-1, 4,7, 10-tetraazacycl ododecane-1, 4,7, 10-tetraacetic
~acid, samari umimmm—WETM)l evill).. .-
- Sodi umn car bonat ¢ FIGUBE jabddDRGRAMNiI ) was added tBThEing the 25 {pH to 8.7, .-
- rand the reacti offas—coftinued for dbout.2 haoucs. . Loon terninafion, the 153~
- ml abel ed fragmgnt Was ijsol &leadand]cHBiodistebution afs! 3d8xeBFGed|i n Exanple ..
. XlII. Exanple XV} (A and B) 30 In Yivo |ocal &42il@6"of
‘a-(4-isothi ocyafaroRmemIT T - L0 7, 1071 o Bl o PG oCa R 2 , 10-tetraace .
~tic-ali d, samarijum I53 %onplllégerl abe e?'bgg? Mg X\/?r“ a%%i:F(' fb' )2 - e
. ( Exan‘pl e XVI )1 [ q RA_ A a and. [ 15 2cn RAZ Y I A abe d?. The In- -
~ -vivo study was dond3cteqd achpleenng §o Bikdistribution ofS3&m-BEC i §f Exanple XIV - -
ar XlI, and resulits 35 g4re shown i n]Fi gures 1C€4949Gind Tabl es]I 11 A and

~ FIIB. Exanple XYTTT g2CA @n '—\T'\/'"-"g""g"-"ﬁ_g RFC.
a.-[2-_' 4-i sot hi oyangt opheny e'ﬁ}yl ] 1%1!,0 gﬁﬁ 22?94* Si-8FC _ e
- D\tetraazacycl 0}oeckee-armuln Gl e ettt D €X | AbEL e
-4-gG and F(ab' )2;A— DEImAr- | g6 @ed[szmbungpmﬁé?ﬁwﬁ&b' 2. The-tithe
_..conpounds were frepared{and in vivol]studies vet8948@duct ed acchrdi ng to. . ...
protagol descriljed gn EfanpEgmuy: VI BibHistHButibhl of138SMmes slare shown in
Tabl es | VA and IJVB. 46 |Exanple XI X}J(A and B ctag-@@ro | ocali gation of -
. a-[ 2- (4-i sot hi o@srerratopiemyimgimy Gt ne-1,4,7,10- . ..
" "tetraacetic aci(, yPtri %&' Ye} I%!Bé!séﬁbgg%" 81* mBhG, | .
~P90Y(PA-DOTA) | - laG and (30W8EANEBTAL] - F- (ab' $5¢ The titled}conpounds-
- were Prepared affd 18 Vi JO SBRUSHES reggggg@gghggnmaﬁngm.o protocol
“-described in Exgnple V, VI, XI1 and|Xi| and ¢c@sakigb'm*e shown {n Tabl es-VA-
~ .and VB. 56 55 s e ettt ty O -
[ 53SM(BFCQ) ] - cC449- PyG 4nd [4Ye1Lu( BFC) Biodistruution of! S3Sm-Gi(e -
- [1539(BFC) ] - CC149-14aG ¢ 177Lu(BFEO 1 - cC 4d-G4% P2 | oved ¢ p stand in a

- 0.2M NaOAc buffqr.: 1t fH 6Kidined. 0 §ndBidd&triblutionasf 58gmeBetUr §, at a -
.. protein concent dati on off about X §0-6M wi t@C4BB(8b PH*5- conpl ¢x -/ ant.i-body.
o-.Sanpl es were W TeTEITT: e o frre—s cxpoms - Dy HPLC.. i
. ..{GF-250 col um) }for'the|di s3¥'€Btiop o iogis “ﬁz;ag@cgﬁn f from.the..
. protesn. In gendral . _tha studv was €arr] 'BL Z\/Q_q_gvsj ~until :90% -
~ of the radioi sofoper2 haje begmigr di $s@Biodistdbubiondft 1S3smeBREPr pssed as the
o initial; io rafje of |1ods of the radi oi sot opeC4BF(abl)p* The resplts e
. denonstrated thg ; ety O o e S T P BT e ot P DOTA,
. 153Sn( BA- DOTA) , and|§5_3?§m( ONRMEE_ DOt A)BiRd Eég’gpgpb o BESst hndar d
. [' 5339 Bz- DTPAM..coupldx. at _acidiclod Res) - houn in e table

bel ow. This gredterist al)i Whole@odyh¢ Bindistribatiohssf G38meBECes|vel | with
“‘the nore rapid ql earancg oRetendi®m afd 177Lu CC4vF(abd)Ffody and fpon-t ar get

~tissue (e.g. KiqmeyrgTTYCT 5 58 ‘Bibdistribution of 153Sm-BFC-
" CC49-1gG*
16 Liver Biodistribution of 153Sm-BFC-
CC49-lgG*
. in nude mice dbearing -{ TUmor
50 **in Blab/c mice
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--._:3-...obt al-ned in Exanple XOXVI was added 6 1Al of a 10%t hi ophosgen in 90% -
- acetonitrile. This solution was m xed on a vortex m xer, and after 20

"""a cawponate buffer (50 mM pH 9.1) was mixed with an equinolar quantity

~In general, the antibody was concentrated and exchanged into a carbonate.
buffer (pH 9.1 or 9.5, 50. is nmVW in a CentriconTmconcentrator (30 K
nol ecul ar wei ght cut off) to resl‘:‘#&sé:{'é?) otein concentration of 1.5 x-
"10-4M or greater. To conjugate, a smaf ol une of the carbonate buffer, -
that which is required to bring the final protein concentration to 1. 5 X
10-4M i's added to the isothi ocyanato der| vatl ve of I53Sm( PA- DOTMA) |
(prepared In =yt TE=T oY nbody, of
equi nol ar to t eFIEI.([RE SBSBRGGW)I ex. The m xt uﬂ'él’hﬁas mxed on

a vortex )
m xer and al | OVieteteQubs Lenporatucefar. 20 bauc ar until 40 to" -
50 pexrcent of t Beodistrithatign 0d374weBFChby |HPLC anal ysis... .
on a GF-250 coljum. Thg ji body wasCE4dightl by two qonsecutive

~centrifugal gel [ m{). The
hongeneity, int ct |§\'/"'i’¥£t;gstgﬁ)al’il be e%Fg'nti body was
analyzed by HP ﬁdc?ua;bmﬂ.wdescri bed
previbusly. 25 , 5%\ . PoUtY™BRT St udi es of 153Sn( PA- DOTMA) - -

| abel ed | gG and 10)] The studies were conducted in the similar
fashion as described in Exarrpl e XI. Results are-shown in : 30 Tables VITA .
- and VIIB. See Figures 15-28. Exanple XXVI Preparation of 177Lu (PA-DOTMA) -~ "~
. Conpl,gx. 36 To 30 al of 177Lu (6 x 10-3Min 1.1N HCl; 4 nC) was added 36 .. .
I L of PA- DOTMA (prepared by the procedure of Exanple 29); 5 mMsolution in
mdli-Qimwater). The solution was m xed on a vortex mxer,: and 115 Il of

~a MES buffer (1.0OM pH 6.0) was added to neutralize the solution to about - -
‘pH 5.5 to 6. This was heated at 90 * C for 30 minutes to result in better - .=
t han 2800% chel ati on. The m xture was passed through 40 a PRP cartridge™
pretreated with 5 nl of nethanol and 5 m of a MES buffer (20 mM pH 5.8).

1t was washed with 5 M of MIIli-QImwaste. The conplex extracted in 1000

al of 90% acetonitrile accounted for 78% of the starting 177Lu activity.
(discarding the first 100 ial of the extract). Exanple XXVII 45 Preparation: -
of 17%Lu( SCN- PA-DOTMA). To the 177Lu( PA-DOTMA) conplex in 90% acetonitril e.:.

‘m nutes, 50 analyzed for the formation of the |soth|ocyanate derlvatlvé by
"HPLC,, The reaction is, in general, quantitative. Renpval of the sol vent “and -
‘the excess thlophosgene was acconpllshed by evaporation under reduced '
‘pressure at tenperatures below 40 C for 1 to 2 hours. The residue was used:
for conjugation with the anti body. 55 57 EP 0 353 450 Bl Exanple XXVIII.
~Conj ugation of 177Lu(PA-DOTMA) to 1gG CC49. 5 The antibody |gG CCA9.

the isothiocyanato derivative (prepared by the procedure of from Exanple: .
XXVI1) in the sane buffer. The reaction was continued for 70 mn at an L
“rantibody concentration of 1.5 x 10-4M and the | abel ed antibody was = "

i sol ated and characterized according to procedures described in Exanple

- XXIV4# o Exanple XXI X Long Term Bi odi stribution Studies of 177Lu(PA- DOTIVA)

_ -Label ed 1 gG CC49. -

50

&6
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"j'The' long termani mal test was conducted with the '77Lu | abel ed anti body, _
taking advantage of its long 15 half-life time (161 hours). It was carried -
out in Balb/c mce over a three .od, according to protocols
described in Exanple X . Resul t%ﬁ\g?\’%g@o% in Table VIIIA. See Figures .
©29-34. In the Figures, which plot the data fromthe follow ng tables, the

symbol s used were: Conj ugs Syl Labl e Figures Biog.::
"Exanpl e ['5 35m( EA- DOBA) ] cC- o Al = |=llA 1-7 - e
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~={ 153Sm(Bz- DTPA) ] - | gG CC- 44 Q017 1°ege]e e n-7 ZA .
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[ 153Sn( PA- DOTA) | - | gG- CC- 44 a 17 1-7 XAl -
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. B0~~~ J b~ : ~ e |

. C - 1~ EP O 353 450 B3 S
¢ L. S dains dains forEPhoeaﬁa'%’chnng Contracting States: AT, BE

CH, DE FR, GBIT, Li, LU NL, SE 1. A conpound of the formula: 5Q10 o
.j n>c R2>2( (CH2 ) - C-(CHZ))rrC 15

R (I'A) 20 wherein: eaptr-aprs—grre mhydr ogen or (CHR5
)PC2R, QL is hydrogen or (CHRp ), POPRESHEHT B |A¢&dendently i s hydrogen,
benzyl or G -C4 alkyl; 25 with £hdx 3 at least two of the

- sum ofs Q and QL nust be other }han}hgdiog 4qt when QL is hydrogen,

 R3.must be other than hydrogenfj =ag¢gh [
~alkyl; X and Y are each i gdepehasnt
adj acent X and Y to form an adfi®i pnal §&s
nisCorl; mis an integer fjom)tolg Jae
Cor 170 & =
. 35 with the provisgrthal n §{s ogl \
addi ti onal carbon-carbon Bond, erreitire
hydrogen, nitro, am no, isbothipcyahatof2q
mal ei g do, bronmacet ami door clrbo YR, g
yd
(oF:

y is hydrogen or Cl-C4
dy be taken with an -
bond; 30 : R T
lor 2, r =Qor |I; w

eqd wis O or 1, R2is
23Rdo, thioseni carbazido,

{4 |al koxy, -OCH2 C02 H,

o, am no, S e
4l ei m do, bronDacetan1dovw%¢
bot h be hydrogen but '

hydroXy or hydrogen; 40 : R4 i
| set hi ocyanat o, sem car ba® do, hse
and carboxyl; with the prByviso 'E,Qa

one of R2 and R4 nust be fydr opef; | or qal |y acceptable salt
thereaf. 45 2. A conpoundzof ainm dr maceutically .
acceptable salt is sel ect GdEf r m t he<gjo g of potassium sodium
l'ithium ammonium cal ci uﬁn: nesjum ffa en Jchl ori de adducts. 3. A .
compound of C aim 1 wher &neR pjaireieedcn.
- Caim 1 wherein Ris hydroggn,| Rs |'s {4 O.
'CI ain®l wherein n and r bog h O] #~d ' pitdh 5.
SRt h 0| @ 4
W alsl o
- mg =
= 52 e
= oE 1S w fo [or e~ o
%0 = 2 o BRI NS
= - > f-lnjajol=]-
w < ﬂm—-
g
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N u“’."'
j o e~ o [n fo
- 35 - QO MMIN N O
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s-‘-6 A conpound of daim1l wherein R3 and R4 are hydrogen. 79 EP

353450 91 cL S 7. Aconpound of "
‘@.aim1 having the formula Q. _ R3 :
d N 2HOR)- C EP 0353 450 B1 N

-.':-N-Q R 2 11 S ... 10 _
: : R~~~ 7 ~ 7 ~——4 H = o<b R

~~~~~~~~ (11)Q 15...
;] each R i ndependentl Vil

rovi so that at Iease
from 0 to 5
1;

8. A conmpound- of

o

erein: each le I ndepenpeqt y?iih gr ogeen
I's Rydrogen, benzyl or G }c§ aLkvE. 2

two of Q nust be other thawhy rogen; i's
inclusive; R2, R3, R4zand RB g g&f i ped
.. . or a pharmaceuti¢al | y]accéprakse el t
.-Cla|m7 havi ng the fofhul af.Q.238

N H®00 R2 /[ \ A a ) - CHN s N
. Vi Slal 8l 5| & Fp&p /Y |
. — m F‘ L L] * L]

e Q 40 r ei h: 90 bonddrrad-etbichibe—ak °1claim7; R2 is

D

nitar bazi do, thiosefd carpazi o> galefni®p, D} ofkac®lami do and car boxyl: i

:o_r_/45 a phar ndceut | cal | y aqcedyabte st Jhegdof. 9. The corrpound

of daim7 whichis &

.1- [ 2- (4- am nophenyl );gu*l 111,447, 1¢Q-teyraafac
& o._henfolf

E_'sel ected fromthe groép copstsyipgfofmpitrp, ahing iJothi ocyanat o, --a'nd--'-ﬁ--?--

dedane- 4, 711 0- tri aceti c;?

acig, 4,7,10-trineth B[ 0.~Thenfo of|d aim8 which is _
-[2- (4-ani nophenyl) gl] 11?4 71q- t5q r &af dEdane- 4, 7, 10- triacetic-
acid, hydrochlori de<s"Tt,_, The &ofPourse ichis o
- [-2- (4-i sot hi ocyannat a)gen I,;.etq hyl §- Wt 7 Pt cl ododecane-
4,7,10-triaceti c achdg S6nl2. *hgorqgurrdo_:l ' ichis .
1- (4s am nobenzyl ) - 1,,,42’_-,‘7::19 t et {aszdcydf oddfieenhe O-triacetic aci d
hydrochl oride salt.3 g = it M-S Nk L] .
&
al g ;m ......
T = £ o]l ~1 o] ] ®
: 3 s |2y s o) 5T
- == 18 | -1 x| ol o
gy )
- = ol ol -~
24 14 al )l o] =l o
=) <= J o] -~} o} °| %
’ o - - O =
35 g .
e a
2 sl 8| F| 2| 8| £
L et [ = . . . e .
o K = N Q Lt AN Q
40 9 =
a N =4 al 3l Tl ol ~
o =] =] a] o] 9] <
Puunt
o (v2) o Ll (Ve [sa)
45 & g e 18 |2 |« F
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.. seni carbazi do, thiosenicarbazido, maleinido, bronpacetam do and car boxyl’;
~or a phdr nﬁegmoumflﬂsefqmabpt able salt thereof. 25 14. The conpound of

Y wherein: each

aI kyl; with the proviso that at | east two of the sumof 0 an
 other than hydrogen and one of Qis hydrogen; mis an integer from0O to 5

80 EP 0 353 450 Bl | 111)11 W111 1111 13.

o o Gaim 7 Hawrg e 102 Q1 i

S\ (CHR) - - - EP 0353 agp &1 | NQ 16mRa ™S
N (1V) 15 wherein: Qand mare defined as in claim7;, R3 is selected from--
" the groupammensisting of C -C0 al koxy, -OCH2 C02 H and hydroxy; 20 .

" R4 s sdlidms éut the tollowing Coutrastipg Setesi: AT, BE) CHf DE) FR/GB ITALY) LU) NL,i SEOt hl ocyanat o

. Clainf13 which is

+1- (2- met hoxy- 5- ani nobenzyl)-1. 4,7, 10-tetraazacycl ododecane-

" 4,7,10-triacetic acid. 15. The compound of O aim 13 which isQ
--1-(2- hydr oxy- 5-am nobengBI) 1,4,7,10-tetraazacycl ododecane: '

: l"'4 7,10-triacetic acid. conmpound of aim 1 havi T bﬁ;ml- a
| QCRJQ NR [~ T o
(CHp)——( — (CH, -0 . B
¢ 2 /v H Q4 \/ ._
| ndepen hydrogen wr CHRS CO2R; N 0 is

)WCO2R; each R | ndependently i s hydrogen, gnéyl or Cb -04
must be

._ .hydragen or (

i ncl usi ve; 56 wisQorl, R2, R3, R4 an&IR'; are defined as in clalml

or a pharnmaceutically acceptable salt thereof.

wherein: '
each Q is independently hydrogen or (CHR® ),CO2R;
Q! is hydrogen or (CHRS ),,COzR;
each R independently is hydrogen, benzyl or C1-C, alkyl; .
25 with the proviso that at least two of the sum of Q and Q' must be other than hydrogen, and that when .0.°
Q' is hydrogen, R® must be other than hydrogen;
each R° mdependently is hydrogen or Cy-C; alkyl;
X and Y are each independently hydrogen or may be taken with an adjacent X and Y to form an
additional carbon-carbon bond; '
30 nisOor1;
m is an integer from 0 to 10 inclusive;
p=1or2
r=0ori;
w=0or1;
35 with the proviso that n is only 1 when X and/or Y form an additional carbon-carbon bond, and, the sum
ofrandwisOor1;
R? is hydrogen, nitro, amino, isothiocyanato, semicarbazido, thiosemicarbazido, malelmldo,
bromoacetamido or carboxyl;
R3 is C1-Cs alkoxy, -OCH2COzH, hydroxy or hydrogen;
40 R* is hydrogen, nitro, amino, isothiocyanato, semicarbazido, thiosemicarbazido, maleimido,
bromoacetamido and carboxy!; o
with the proviso that R? and R* cannot both be hydrogen but one of Rz and R* must be hydrogen; or a
pharmaceutically acceptable salt thereof.

45 2. A compound of Claim 1 wherein the pharmaceutically acceptable salt is selected from the group s
consisting of potassium, sodium, lithium, ammonium, calcium, magnesnum, and hydrogen chloride . .
adducts.

3. A compound of Claim 1 wherein R and R’ ars both hydrogen. C
4. A compound of Claim 1 wherein R is hydrogen, R is methyl and w is 0.
6. A compound of Claim 1 wherein n and r are both 0 and m is 0 through &.

65 6. A compound of Claim 1 wherein R3 and R* are hydrogen.
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581 . 1111111 HE~j 111111 Il H EP 0 353 450 Bl 17. The Confm und of “Crai

+16 wh in Ris hyd d Reis G -4 alkyl. 18 A
havbgg;?'gg formia 60 gpoam 4@0;‘ T R Hﬂl”‘llﬂlﬂl}lﬂ?m

.NQ (CH2)- C 4 ~~~H N 15
(VI) ﬂOAmmpméf@,annmm,gt&fbrﬁmhndependentIy hydrogen or CHRSCOZ2R;- each R
ndependently is hydrogen, benzyl or G -C4 alkyl: with the proviso that- ‘at
*least one Q nust be other than hydrogen; mis an integer fromO to 5

.L.nclusive; 25 . R2, R3, R4 and Rs are defined as ih claim1; or. a. oty
phar saceutical |y accept abI e palt thereof 19. A conpound of C aim 18 haV| ng
"-theforrmla ~~~~~~~~~~~~~~~~~~~~~~~~ ... 3

: R2/ ( CHi 2) C—

"N4OQ(VII) \ N: maedeflndasmclai R2|s
‘sel ected fromﬁ? e group cgnsi sf Fﬁ@sj—F'"CrT'U—mnNno i sot hi oc #ato .
eni ®¥ar bazi do, thi osm~eaybazi do, malei m'do, brofoacetani do any carboxyt:
ior 60 a phpt wd 20 e corrpound
- of daim19 which is !
- a-[2-(4-am nophenyl )ethyl]-1, 4,7, %O-Set raazacycl ododecgne- 1- (RS)- acetic . - .
- 4,7,10-tris-(R et hylacetic) acid, 117 sopropyl -4,7,10-trinethyl ester. .65
.."21. The conpound of Claim 19 which is - T
aN2- (4- agida@phenyl )ethyl j-1,4,7,10-t et raazacycl ododecane-1- (R S)- acetic
407, 10-tr S -ohdR (TBlintspeAGEHbY Fydrogr 6 CHRECO:R; A
R each R independently is hydrogen, benzyl or Ci-Cs alkyl;
20 with the proviso that at lease two of Q must be other than hydrogen;
' m is an integer from O to 5 inclusive;

R2, R®, R* and R® are defined as in claim 1;

or a pharmaceutically acceptable salt thereof.

dceuti cal | y .accept abHe salt %Qere

25 8. Acompound of Claim 7 having the formula

(CH2)

. m py

(I11)

-

&€ -0

40
wherein:
Q and m are defined as in claim 7;
R? is selected from the group consisting of nitro, amino, isothiocyanato, and semicarbazido,
thiosemicarbazido, maleimido, bromoacetamido and carboxyl; or
45 a pharmaceutically acceptable salt thereof.

9. The compound of Claim 7 which is 1-[2-(4-aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-4,7,10-
triacetic acid, 4,7,10-trimethyl ester.

50 10. The compound of Claim 8 which is 1-[2-(4-aminophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-4,7,10-
' triacstic acid, hydrochloride salt.

11. The compound of Claim 8 which is 1-[2-(4-isothiocyanatophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-
4,7,10-triacetic acid.
56 '
12. The compound of Claim 8 which is 1-(4-aminobenzyl)-1,4,7,10-tefraazacyclododecane-4,7,10-triacetic
acid, hydrochloride salt.




a-[ 2-(4-isot hi ocyanat ophenyl ) et

4 7,10-tetraazacycl ododecane- 1, 4, 10- 5 triacetic acid, mxed
~ ammoni um potassiumsalt. 24. The corrpound of Claim 19ywhich is

~.The conpound of O aify
.- a-(4-am nophenyl) -

--T- (CH2)-C NQ 40> HN .

.. EP 0 363450 Bl r\"l ‘
- conpound  of Aaim 19 h@i’l? 3§§ﬂ5°73110 t et r anzacycl OJ()(!!IE@!!L““H‘I“ “ |“
-(R S)-acetic-4,7,1 O-tris-(R-nethylacetic) acid. 23. The corrpound of Clalm

19 whi chal fodpbdnaloft o TRARG s horRlidly [ 1 - 1

... a-(4-am nophenyl)-1,4,7, 10- tgtraazacycl ododecane-1,4, 7striacetic aci'd
-~-26. The conmpound of CI aim 1B”which is -
" - a-(4-am nophenyl)-1, 4 g-tetraazacycl gidodecan ~1. 4, 1% triac t| c aci d 26 ;
Whl ch | S
. -

eyshpdadecangy 1, 4, 7, 10- tél-rQaacetlc

"-'_}'_;'-"_'_"aC| d. 27. The conpod d ai m V\/m oh is
- a- (4-"®sot hi ocyanatophe )-1,4,7,1 5’ t ety aazacngfane-
,4,7,10-tetraacefi ¢ acid. 25. The conmpound of C IS

=“'a 12. (4-nitrophenyl)ethyl]-1,4,7,10-tetraazacycl ododecane-1, 4,7, 10- 20 i

- tetraacetic acid, 1,4,7, 10-tet ramet(ﬁyl) ester. 29. Theqiorrpound of aim 19

e AR -c-hs---.i--s a--[ 2- (4-am nophenyl )ethylj-1,4,7, 10-tetraazacycl ododecane—i; 4sfrdsmss
. O-tetraacetic acid, 1,4,7,1 O-tetramethyl ester. 25 30. The compound of '

Chaim 19 whjgh is '

a-[2-(4-am nggh@pygrgggf,maus,,ﬂc,ﬁm 10-tetraazacycl ododecane-: - i

1,4,7, 10-t et RaRGabdidd I the gr&;bcoﬁiwng of &P A&, -OCRICO H GhdPhydtoxy; 19 which i's

a- [ 2-264 i sot Rt Gs ysaate® v ihe) @Dy | donsistidg 7o Irfitro, "animo. isothiocyanato, semicarbazido,

t et r aaz ac ywibseaaddasdoemdieihidd, blontbatetdnidocene tarboxgici d. : 30 :

__ C e :or32. A conpound of Cl aim 18 having the forrrul a R3 N 36~~~.\

o / - a pharmageutically sicceptable salt thereof<s CO2R

jj4 = (14/1 The) compeunglitd r@4im: 13ea'mh ®1 QWWEXJ%HHWFZ}')ﬂ§Jr1@r§y§W°'®MR
. each R i ndehritrceficiagid; s hydrogen benzyl or Ci-C4 alkyl; 50 Wt h the

“ - proviso,that at |east be ot t han h dr oge mis an inte

 from o't i el S W5 3, Bt R E s ey SPORBR o o

r'

from the JPoRY A6 ¢ | ng of nitro, amno, isothiocyanato, seni carbazido,

. th| ose aipo"?vﬁ)gﬂ of BB e ,;%\, mah&,g@%acet am do and car boxyl; 66 or a_'_'_j':"." )

"’--:"-'-__phar macelt’i cal'ly accep sal ereof. 83
, (\ N /w
Q
2 . ]
R /N (CHp )——¢ N N-Q
) — ) , / \)
H
RY ~
Q ol
45 (V) e
wherein:
each Q is independently hydrogen or CHR® COzR;
50 Q' is hydrogen or (CHR3),,COzR;

each R independently is hydrogen, benzyl or C:-C, alkyl;
with the proviso that at least two of the sum of Q and Q' must be other than hydrogen and one of Q is
hydrogen;
m is an integer from 0 to 5 inclusive;
66 wisOor1;
R2, RS, R* and R® are defined as in claim 1;
or
a pharmaceutically acceptable sali thereof.
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©oa-( 7 t

- O-tetraacetic acid. 34. The co o%%%*ﬁ aim32 which is
1

o tetraamw@h@dmef:@am-w,hdwﬁtﬂeoroﬁmﬁtar aacetic acid, tetraanoni um salt. 16736
.- A-conpl ex conprising a conpound according to cl ai m 1l or a pharmaceutically -
.acceptable salt thereof; conplexed with an ion of a rret al selected from.La,.
--CePrNdeSmEquThDyHoEr Tm Yb, LuQ YandScS?A

+. conpl ex of Claim 36 wherei nRShe netal is Sm Lu
- Cl.ai-m 36 wherein the neta
'175Yb, 47SC, or ' 42Pf,

MI1Cii 110 O 1IN EP 0 353 45091
(2- met 'ho;<y3§ m‘l’[uraogﬁrerﬁ;wdlof TG \Aglzgzylclsododecane- ”“IIII "IIJ ulu’"lil " IIII

2-‘met hoxy- 5- am nophenyl )-1, 4,7, 10-tetraazacycl ododecane- 8

4,75 w—ﬁ\st&n%sﬁatdf@naﬁmwheﬁeﬁtﬁ ﬁaw?aueuaaml it ¢,-32kylThe  conpound-.- efF-—'
Claim whi ¢ a- (2- met hoxy- 5-i sot hi ocynat ophenyl ) -1, 4,7, 10- .

or A conpl ex of
is 153Sm 166 90y 49P 59 140_a 77Lu

. 189, Acorm? 3 |nt rretal S 1538m 17°§44g or soY 20

C1aun§"36t ough 39 wherein the taI ion is-

.cdrrpl exed with the cyf d of daifb 7,8, 13, /16, 18, 19 or 32. 41. A~

conpl ex of O ai m@3“ wherein the netal idhis co h e conpound of

- daim26. 25 42. A conpl ex of O aim4l wherein the met al '53Sm or 9Y.-

. 43."A conpl ex of Claim 38 wherein the netal ion is conl exed with the

- - cerpound of C aim27. 30 44. A conplex of (@ m 43 wherein the netal is. ,
- '"Sm 46. A conplex of Caim38 wherein the netal ion is conplexed with the
. conmpound -of Claim30 or 31. 46. A conplex of Caim45 wherein the netal -

'53%M 9QGWei: 17Lu. 36
47. A congdek R i9ihddpbidently hgdrodeaoeChRSCOeR;met al i on i s conpl exed Wi th the _

- é:o"rrpound of edch Riinte@ddendyRis Aydragen] terzybdr OTiCaiallyl47 wherein the netal s “535m ™ _':

. .the2fret al i B REBkapd Bijare #"&Qﬁ?l"éﬂ”'ﬁﬂ Cl aim 38 wherein the metal ionis_._ _
" _conpl exed \/\ﬁ"’tarPhP"ﬁEcQ':'B‘??ﬂib%fﬁ‘iP‘aB s therAete1. 48 52. A conplex of Claimb5l
““wherei.n the netal g

s conﬁ'&‘@ﬂ‘pwnf’ﬁ'%'ﬂ@1 &ﬁ%?ﬂjf T80 ai m 34. 50 54. A conplex of daim 53
“ wherein the netal is '53Sm 55. A conplex of Claim38 wherein t he net-al -
s &npl exed with the conpound of Claim35. 56. A conp|ex of Claim55 -
“w.wherein the nmetal is '53Sm 88 57. A conplex of C ai my38 wherein the netal-

““jon is conplexed with the conpound of O aim 21.?«%1@ x of daim57 '_

© - 90Y or 1TNTtI1¢hep@lsdfﬁlatakleesmmQmusifbe@thmtmn:mdmr ein the netal ion is

conpl exed wntihan integer Borp 8 tnlingésivel ai m 10. 50. A conplex of C aim 49 WhEI‘IEI n.

53. A conplex of O aim38 wherein the met al

< \werein the netal |s m 90Y or 177L502§4
35 R’2 !
(CHz) C— N N-Q
m 1
t
" 40
N Q
(Vi)
45 wherein:
777 'Q and m are defined as in claim 18;
R? is selectad from the group consisting of nitro, amino, isothiocyanato, semncarbazndo L
~thiosemicarbazido, maleimido, bromoacatamldo and carboxyl; ' e :
or ‘
50 a pharmaceutically acceptable salt thereof. -

20. The compound of Claim 19 which is «-[2-(4-aminophenyl)ethyil-1,4,7,10-tetraazacyclododecane-1-(R,S)-
acetic 4,7,10-tris-(R-methylacetic) acid, 1-isopropyl-4,7,10-trimethy! ester.

.66 21. The compound of Claim 19 which is a-[2-(4-aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecane-1-(R,S)-
acetic 4,7,10-tris-(R-methylacetic) acid.
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S : 59. A conplex of O aim 38 wherei ﬂ” m”mcmm

f'--":-l S conpl exed with the conpound o 60. A conplex: o
~wherein the metal is 153Sm 90Y O%ng%g}’gé 61. A conjugate corrprl si fi

“w=compl ex according to claim36 with the proviso that R2 and PR4hcannot AR
~ be6--- nblff, aBMpsRyal &GNt lomiARt t aEheghid0 & ap 1@9&1&10@5,1&95&@@#%&nagor_ent,
.62, The Ccojrael@odebiechredi-(MISPacotEF, f-hs-IFRatiyRaHc) Sm 1661 oy, -
7149Pm 159Gd, 140La, 17Lu, 175Yb, 47SC or 142Pr 10 63. The conjugate of
o Caim GQamrcﬁhaoMef Qinalo which 23[2@3-afiRophenyethf il 4,7,104etradrac\@i0fidtigene1 8fic-any -
“one of Cl airigoetiddcid, fixedighm@dm)peasssibm stihe anti body or antibody fragnent is a®
“monocl onal antibody or fragnent thereof. 15 65. A conjugate of Claim64 ™
=~ wher ei n 2&hEheaguiripbund yof G¥aina @ iwbiokl §s 4-(4eagiinepitenyl)st (Dﬂdaraéﬁmdmcmﬁgy-tﬂa@rﬁcw
.. F(ab')2, C&®|3 (ATCC HB 9453), CC-83 F(ab')2 or B72.3 (ATCC HB 8108). 66.. A.

z. conjugate of any one of Clains 61 through 63 wherein the conpound is as . - .-
' def i riéd 2PnThel eempgung of Glaimptd which iy o (4-apgnophieyl)-4,47.4f}-tetigazacgclodogdecangril4itgtiacelist any
. one of O at%¥fs 62 through 65 whereln the metal ion Is 153Sm conpl exed vvlth o

7t He. ound of Cl te of .any one. of O
 thr ough s e ot Tl 216 pRr 1€ ~@asRrEtl G 0B RPN (he
-__f_"__-_-_'_:'___corrpognd oPUEFAC K'Y 60, A conj ugate of any one of Clains 62 through.65.. .-
““wher €Fn th i 5 | e
T A cotrll ﬁhﬁ;rt%ga Aﬁ%icgaﬁé ?%gﬁp s éﬂg&hwc%natwg'gﬁah%g?% rretaaﬁ?on is.
- 1535m 90Y or Lu conpl exed with the corrpound of Claim 22. 71 A

“conj ugates, FHBRAmpsUnd 3f GlaiMOMINIER tb RARQLAiEdREnyhENyR1aI7 0 len@hzadRlododecane-1,87,10-

© phar rmceutie@aal;éﬁyaaaqutmbét.em&a}mst&her eof ; covalently attached to an
- .antibody or antibody frag- nent. 72. A conjugate of Claim 71 wherein the.

- +ant i body9.oTheandmpooty of rGmerd whish dis n2dé-aroinapherghéthyl}o @y, 10+tetrhazacyeledddedahe@r eof .- -
C 740 73. A ctéf.iyevaceit adi,di4N102etrainethdiestert he ant i body or anti body fragment is
‘CC- 49 (ATCC HB 9459), CC-49 F(ab')2, CC-83 (ATCC HB 9453), CC-83 F(ab')2 o

-B72.35 ( RA-ClheHRPrarPos)) | of faim Al omhicly gat«e[2d+avungphwaetw-1 @74 pmaqzzcvphﬂqye@neﬁ 3

wherei n t he4bhigkadeRic pdd-as defined in ains 7, 8, 45 13, 16, 18, 19 or.
32. . 75. APhar rraceutl cal forrrul atl on conpri si lg a conJ] %ate as cl ai nme
‘any one 3 The p%‘g th?o W t phiehph s nerclet iy E'@@Yﬁeﬁ%'ﬂ é‘@é‘?rl e
05 5 8 5 tetrqglz_@c ,, -tetraacetlc acid.
32. A compound of Claim 18 having the formula
.”35 /R3
(CHp)
m l
40
: H
. RH K/ \)
o (VIII)
45

wherein:
each Q is independently hydrogen or CHRSCO2R;
each R independently is hydrogen, benzyl or C1-Cs alkyl;
506  with the proviso that at least one Q must be other than hydrogen
' m is an integer from 0 to 5 inclusive;
R® and RS are defined as in claim 1;
R* is selected from the group consisting of nitro, amino, isothiocyanato, semicarbazido,
thiosemicarbazido, maleimido, bromoacetamido and carboxyl;
66 or
a pharmaceutically acceptable salt theraof.




G -CG alkyl; with the proviso that at |east two of the sum of Qand Ql

- . 25. X and Y are each independently hydrogen or may be taken w.t.h.

i~76 | A processfor prgparl ng a corrpoundQ(i)f the fornul a R3~”"m"”'”'"IHI,’””"I
L NQ- ps2 t/ \ac(c He)ER OB/ N 10

(1A Wagr'eNconpa@ia & Chim 32 SARIANR NE-[2XndMod-DEIRSPhSHyI4 S0 er6dRd clodMdecane-
QL i s hydrQufrewdaceiCtlith) WCO2R, each R i ndependently is hydrogen, benzyl

wust be4.0‘tthecrom‘phmu diyClairagi2nwhiend &-{2abethwiyeSraminopher@a., 41750-l'ajrwzacgetndodﬂiinemst be. .
ot hes thammnietagmo acidh serpanRpiumrsdiependent |y i s hydrogen or C -C4 al kyl :

-~ an adJ aBcThe Xcemmeund t of f ofliman32 -which: is . ad2tmethpryridscthiosysisrbendlbbh1Gond:
B n i stet@agacyclododecang-1g. ilriatieapstic gcidoleirmopumeals ncl usive; p 1 or 2; 30
~r=0or 1; w=Cor 1, with the proviso that nis only 1WnenXand/or
- --f or rif afB-zhieAmpie ﬁ%mpre'as B SPROLRARSEP iR Slalort arg’ﬁ?ﬁ“"ca“y %‘Sﬁ ' 1 R2 -
. is select B‘p\"’g 138 199r% & etah srcter A Lt Con § NG ft, Smh Bty YnB° .

i sot hi ocy ¢ B car bazi doi, - 36: t hi osem car bazi do, mal ei ni do

broma&gt&m&w&t@%&géé ela,?,et;, ehﬁgg Yed fromthe group consi sting of' C

, oxy, roxy an rogen; - R is selected fromthe
-gr OUP 8ng b&ﬁdl&%fcﬁlalm%rﬁg@m thdirfetaPis 1BE8IMNGs 1d, S Ik pRYBNRYL Opy S e, aspazi do,

thivosem cagbgzwgpp, nal ei m do, bronpacet ami do and carboxyl; with the proviso.:
that R2 and RA cannot both be hydrogen but one of R2 and RA nmust be '_
" "hydr ogesl; A &mpfH of Claim 38 whéreip lridnigiet BULSBRAY LY oB0Rept abl e salt thereof; whi¢h™ "

conabi ses any one of the follow ng steps: (A) reacting a conpound of the
f or mul @0.Hh ddmplex of any one of Claims 36 through 39 wherein the metal ion is complexed with the compound  ~ "'
* of Claims 7, 8, 13,16, 18,19 0r 32. . xH 02 ( CH2)-0- -

~ N-H 60 Y m H ON, 2~~Y, -«'-_'
M _ 41. A compigx pf @gm 38 wherein the metal ion is compiexed with the compound of Claim 26. . ( 1L A)
wher®®in: 86 _ .
' 42. A complex of Claim 41 wherein the metal is 338m or 90Y,

43. A complex of Claim 38 wherein the metal ion is complexad with the compound of Claim 27.
30 44. A complex of Claim 43 wherein the metal is 538m.

45. A complex of Claim 38 wherein the metal ion is complexed with the compound of Claim 30 or 31.
'~/ . 46. Acomplex of Claim 45 wherein the metal is 1538m, *°Y or 77 Lu.

35
' 47. A complex of Claim 38 wherein the metal ion is complexed with the compound of Claim 32.

'48. A complex of Claim 47 wherein the metal is '53Sm 2°Y or ¥77Lu.
40 - 49. A complex of Claim 38 wherein the metal ion is complexed with the compound of Claim 10.
50. A complex of Claim 49 wherein the metal is 153Sm.

51. A complex of Claim 38 wherein the metal ion is complexed with the compound of Claim 11.

52. A complex of Claim 51 wherein the metal is 53Sm.
§3. A complex of Claim 38 whersin the metal ion is complexed with the compound of Claim 34.
s0 54. A complex of Claim 53 wherein the metal is 153Sm.
65. A complox of Claim 38 wherein the metal ion is complexed with the compound of Claim 35.
56. A complex of Claim 55 wherein the metal is 1538m.
55

57. A complex of Claim 38 wherein the metal ion is complexed with the compound of Claim 21.

§8. A complex of Claim §7 wherein the metal is >3Sm, %°Y or V77Lu.
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- of from €8 AGohiagatebfl dry ond 6 QMiBY BT BroudresTwHERN NG Sontifouridas B8l ietinéd iR)CIAMRET, @, N:

- independently hydrogen or nmay be taken with an adjacent X
~': ; additional carbon- carbon b gl or 1; mis an
10 inclusive; 5 %3&w@h the proviso that nis
~when X and/or Y form an addltlonal car bon-carbon bond; with an - I
a- hal ocagd) xashiplex aiC3idim 88 wRdrei®the Iraki ib®ik FbthglexBd w&ﬁx)é?dapmdv&nem gach R
- independently is benzyl or C, -C4 alkyl; in the presence of an organl ¢
~sol vent eaach doapiex ofdllair 78 @hgdei tb el 753§ M 77G. t 0 T ef | ux, to provide- the
_corrpounds of formula (IA) wherein: X, Y, m n, r are deflned as ‘before; 15 -
QL R 64 A bjugate cdmyrisiagy @ womildx acdBlingl toadidiny 136 @dth berpropise tah B &@ R*Scarviot be, OT"""??
(B) reacti rvllg’ommcwabcﬂy@ttad)éd totae ptipgly opantibodyydgrogpbnat i on agent, such as Pd/ C-- =
- wi th hydrogen, under standard reaction conditions to provide the conpounds ... -
- of formib% The poniugpie oEPIAIm Gigwherein the metal is(S28m, 'iHo.T)Y. " Bine ™ e *llesd " 831, BeXoor e
Ql, R3, R4, %25’"52%’ hydrogen R |s Cl -4 alkyl or benzyl; and R2 is am no;
or (C)"’reactln a co G LA, as defined above with a

~hydr ogen®t 8% ° b‘@ﬁ?°r@ﬂ'ﬁﬁ2 35‘”?%““9 ol '%é?'@ wW 7h‘)‘/dr ogen under st andar df Con
d f ol | d hi
;g?\%ln?n?c ?%} c#;-t ' nt@?o %ﬁ?@% o4 “F"%ﬁf&% qﬂeliefl')lrla‘n t@g‘d} b anl %;({9 agrrﬁen??seg _Oarg

def i ngd ar e hydrogen and R2 is amino: or 30 ..
(D) r eaCés Meohil teosf%mu Ghersih 818 ahfbbaybrlahicdty @agh@ttqgééh@wtcbmmgs esugr of .

tRe' formul gk ol Rassastiedt-hNd engadqatdome soBenzyl or Cl -C4 al kyl ;
.35 in the presence of an organic solvent and base, at a tenperature

IIIHJH!IJ

'?-If'f |}2l2rlilylll j 111161111111111111 EP 0 363 450 Bl X and Y m/EI'IF E
s
Iy L

X Y, 2am} n3reaegigefsened as before; Ql, R3, R4, RS are hydrogen; R'is G
~.--4 al kyl or benzyl; and -40 R2 is amno; or (E) reacting a - -~

... COMPOUNdeTofA ¢ohiegdeefrany aneld Claims 62 through 65 whereirc the (me@!l @n )s- €28 @Hﬁﬁb)(ed with: tﬁQ)
AP . compound of Claif427. ( H )~~ H (VA) 55 wherein: AR

26 68. A conjugate of any one of Claims 62 through 65 wherein the metal ion is '3Sm, ®°Y or 177Lu,- S
complexed with the compound of Claim 32 -

69. A conjugate of any one of Claims 62 through 65 wherein the metal ion is '33Sm complexed with the
compound of Claim 35. _ S

70. A conjugate of any one of Claims 62 through 85 wherein the metal ion is '%3Sm, 9°Y or "77Lu.. ..
complexed with the compound of Claim 22. :

71. A conjugate comprising a compound according to claim 1 or L
35 a pharmaceutlcally acceptable salt thereof; covalently attached to an antibody or anttbody frag- .o

72. A conjugate of Claim 71 wherein the antibody or antibody fragment is a monoclonal antibody or'
fragment thereof. :

73. A conjugate of Glaim 72 wherein the antibody or antibody fragment is CC-49 (ATCC HB 9459), CC-49
F(ab")z, CC-83 (ATCC HB 9453), CC-83 F(ab'), or B72.3 (ATCC HB 8108).

74. A conjugate of any one of Claims 71 through 73 wherein the compound is as defined in Claims 7, 8 BT
45 13, 16, 18, 19 or 32. S

76. A pharmaceutical formulation comprising a conjugate as claimed in any one of Claims 61 through 70
with a pharmaceutically acceptable carrier.

50
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87 1 111J1! Illlljll 111'1 11 1111 EP 0 353 450 i1l Q ls (CHRS)R
agh R ndependentlyI |ks benzyl or G -C4 al kyl; each R5 mderimmmml ,l’ﬂ
ydrogen.or Cl -C4 al kyA; X an |ndependently hydr ,mj{

-.t aken with an adjacent X and Ydﬁposé‘fﬁaﬁp- addi tional ¢ Im
~carbon-carbon bond; n isOor 1; mis an |nteger fromO to 10 inclusive;
.Oor 1; %—Ap.géesé-iorﬁ}gpanngacordffoﬁrhoiiﬂsfoﬁﬁlﬂall so that the sumof r and wii S.G

#1:-wi'th an a- hal ocarboxylic acid ester of the formula BrCH2 002 R 16 "~
"__where each R i ndependently is benzyl or G -C4 alkyl; in the presence of an

-Of gani-c-sol vent and base, at a tenperature of fromO Cto regflux,-to-

rové de the conpounds gf formula (1A wherein: X, Y. Q mn, r are .
~defined as before; R _R4 are hydr ogen; , 20 -4 al kyI

r___ benzyl ‘and ' (F) reactin Yihe producy of step NEé Wi.th.
P/ hydr oge u standard e@ction -~
€ (S:% oun gf fo (blz?? erein: Y, QL. m
-n, r."’are def i ned bef ore\¢ : R4 R5 ar ‘R s Gi-
-4 al kyl or gzyl, and R2 i's &hino; or reacting the prbduct of - erther
tstep (B) or D) with a desterifing agent such as a strong @cid, to provi de
_the conpounds of formula (1A wherein:
. == 30 X, Y, m n, r are defipegyas before; Ql, R3, R4, Rs are.-
e hydrogen R is hydrogen; and R2 is amino; or (H reacting the product of. L
. sLep (F) wwth a desterifing agent, such as a strong acid, to provide the- . .
'35 w,ﬁgmpounds of formula (1A) wherein: X, Y, Q, m n, r are defined = ™

raS--pef-ore;  Bph Giéinddfendbhly Hw.dgga.g;e(cﬁnapa;@anhydr ogen; and R2 is am no; ~or-—46:-
. ( 1) zpeacti n@t B hgdogeavn@Heh),dmRmul a (VA) as defined above with an opticall y
ractive a- beasthmandepéridemiaischydrbgenhisentyd oty tCa atk@l; o
lm H  with the proviso that at least two of the sum of Q and Q' must be other than hydrogen, and that when 3
FEETEETET QU is hydrogen, R® must be other than hydrogen;
- ~- -gach R® independently is hydrogen or C;-Cs alkyl; T e e
X and Y are each independently hydrogen or may be taken with an adjacent X and Y. to form an’
. .additional carbon-carbon bond; e
nisOort;
m is an integer from O to 10 inclusive;
p=1lorg
=0ort;
w=20o0r1;
with the proviso that n is only 1 when X and/or Y form an additional carbon-carbon bond, and the sum
ofrandwisOor1,;
R? is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semrcarbazrdo,. .
thiosemicarbazido, maleimido, bromoacetamido and carboxyl;
R® is selected from the group consisting of Cy-Cs alkoxy, -OCH2GO2H, hydroxy and hydrogen; -
R* is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semicarbazido,
thiosemicarbazido, maleimido, bromoacetamido and carboxyl;
with the proviso that A2 and R* cannot both be hydrogen but one of R? and R* must be hydrogen; or
a pharmaceutically acceptable sait thersof;
~ which comprises any one of the following steps:
(A) reacting a compound of the formula

o H
45 '
X ; T
o/ \ /c\ (CHp)——c— (CHp) — N-H
50 — \Y/m n ;I v\/
| H
e | (III4)

“wherein:



-“_.(_I A) wherein: Xisoer1®', RS, m n, r are defi ned as before; R3 and .R4 are.

‘- and :R2 is amno; or (L) reacting a conpound of the fornula 20

| fermul a Br CH2

050

e e g8 i i
“ wherein: X, Y, Q, R m n, r ar B g’e%’%éh js before; R3 and R4 are
-hydrogen; Ris Cl -4 alkyl or benzyl; and R2 is nitro; or (J) reacting the-

“-product Of steg g ol dabh fﬂ&é}.&r%ﬁ@%&r@dbn JURBY be ﬁk&’ﬁ Wit 8n &efHcbnt ¥ ahlp Y'?é’ﬂfnpﬂme”
~under st andaggditibfafsaitoftBar§ddlbahd; | ONS, to provi de the conpounds of fornmul a-

.. hydrogen; 10 misanintegerlﬂo:insn&:iminétusarb;kyl or benzyl; and R2 is amino; or (K)
“‘reactisng the preduati; of step, (J) with a desterifing agent, such as: a -

" strong aci d, withahguroxso det 6 isenlg 0 beruX ersl/od I fdno ramadiditiofd! sarbovvenben bond:X, Y. QL,
~“R5, m n, r withenddhibcadmxyls atidéstar of thd Hrmula R3, R4 and R are hydrogen;-

 HXH (O BrCH.CO:RCH2) - C-(02)F . 2;. 582

H; ® ((1'VA) wherein: 35 .

- X and Y are eac‘!’ﬁ"‘?ﬂﬁféﬁe?ﬂféﬂf’?’&?y Gt Ay be taken with an adjacent X

and Y to for'Prf'Qr?'eé PPHS‘ ("9;'59“6' amamﬁ?f"?fg%ﬁm@&'xal koxy,

. - OCH2CO2H ort°l‘?2&$%§< ’°°'PP°|“'$' °§°"hn integer from0 to 10 inel usi ve

~.. 40 ar RY | are ‘prowsothat nis only 1 when X and/or. Y. - :

- form&n addi t| cgﬁ(ﬁgp 9' bond; with an a-hal ocarboxylic acid of the S
ﬁm t e presence of an organi c solvent and base, at a. .~.

%R%Jnoﬁrlw a

tenperature @f rehétn ochtt& stof f(A) With hy@ogehddh Sfont &echca@rmwﬂsg
~ (I'A) wher ei Nstandard tBB &ondiionslo providt tRo EbRpbinaslofd&ming Ay vherefdl an
hydr ogen; and X, Y, m, n, r are defined as before;
S Q', R3, R*, R® are hydrogen;
R is C1-4 alkyl or benzyl; and
R2 is amino; or .
(C) reacting a compound of the formula (l1A) as defined above with a hydrogenation agent, suchas
25 Pd/C with hydrogen, under standard reaction conditions, followed by hydrogen chloride gas: m the-
presence of a solvent to provide the compounds of formula {JA) wherein: E
X, Y, m, n, r are defined as before;
Q', R3, R* are hydrogen; and
R2 is amino; or

are

80 (D) reacting the product of step (C) with an a-halocarboxylic acid ester of the formula
BrCH>CO2R
' \/ where each R independently is benzyl or C1-Cs alkyl;
35 in the presence of an organic solvent and base, at a temperature of from 0°C to reflux,

to provide the compounds of formula (I1A) wherein:
X, Y, m, n, r are defined as before;
Q4 R3, R*, R® are hydrogen;
R is C1-2 alkyl or benzyi; and
40 R is amino; or
(E) reacting a compound of the formula

-
2)
'
=

o/ N\ <c

< -
AN

50

(YA)

65

wherein:
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.- .50 R4 is nitro; or (M reacting the product
“ hydrogenation agent, such as Pd/C with hydrogen, under(”“mmﬂ nm#m,‘mﬁ
vconditions to provide the conp(%rujiaoja dﬂrm“ a (1A whereln:
~-n, r are defined as before; srq R5 are hydrogen; and 55 S
o R2 is amino; or 89 EP 0363 450 81 1. .S:0
. (N reacting @ic@enroiduirof the formula OMO 6 S C( C H) C
(CH2)r eachR ﬂ:@ependently is benzyl or Ci-Cy alkyl; . H
.. NO2 each R® independently is hydrogen or C1-Cs alkyl; w.a (VEFA): L
15 wherein: Xadd ae arceméxrehdmﬂmpmgdmnmaybh;adsro@tamemmy(dmeYttahemawvnth an .. ..
“adj acent Xaduitidnaycdrimonifcarbon nd;addi t i onal car bon- car bon bond; 20 QL
is CH2CRZR, Risgobkenzyl or Cl -4 alkyl; nis Oor 1; mis an integer from0-
t o 10 i ncl usinvis;an intagertomiQ to 2@ inclusive; with the proviso that n is onIy 1 vvhen'f
X and/or Y fdrtPanht:addi ti onal carbon-carbon bond; ' with an

... a-hal ocarboxyl FO%di d of the fornula :
o Q- wlth the prowso that the sum of r and w ns Oor 1

FPUSSUNSSR GO . BrCHROORR 30 where R is defined as before;
in the preg n"é% 2& an organi ¢ sol vent and base, at a tenperature of fromO

- C bt o refl U)s"heﬁg &ré)éf%gmﬁgg formula (IA) wherein: X, Y, QL, . .
L f dnfand actah mﬂe%ﬁ’@of ﬂ%ﬁ\cb gﬁo reflux, RA& 1s oo
m‘ I‘O Or g ovid§ Bfelcb llﬂﬂou ﬁ)vﬂ relﬁ ep ( esterifing agent,
“such as a st ORI A ¢ arb @bt ng ;A hydrogenatl on agent such - as Pd/C"
=W th hydr ogerrs, reNaRdre ijdrdye@mr d reaction conditions to provide the conpounds
) jof bornmul a (1RYs cyhen@idnbendyl; afd Q0, Q m n, r are defined as before; R
R2 is nitro; &0 R, R2 and R5 are hydrogen; and R2 is am no B

“mor” (P) reatd reagting i produdiud tstep f(E)swithphyregenatioh Jagen(, l€ich ds\Nd/Gwith( ydrogert, lander

:'"t'hl ophosgestendad reactioni carditiohss tocroevide Yrecaripaugdscd fapaudndh) wheseiei n R2 or - R4 |s
‘i'sot hi ocyanat®Y. @pm. gy are Aefisedasporgior preparing a nono-N-al kyl ated 2
--pol $azamacr odydteRupip BrdregeRipri ses reacting an a- hal ocarboxyl i c- aci d-ester-
““wi'th between ﬁ@"t‘(?"‘!"i%ée’léﬂtﬂ"(?al ents of a 1,4,7,10-tetraazacycl ododecane |'n

4 AL Y&;Ireactmg the proé?:ct J?ren(t)hrgr)tstgp ?B) &t) (v)vnrt]h grdgste?limg agent, such as a strong acld to oo
SR . provide the compounds of formula (I1A) wherein: U
.80 X, Y, m, n, r are defined as before;
Q', R3, R*, RS are hydrogen;
R is hydrogen; and
RS R2 is amino; or -
TR A (H) reacting the product of step (F) with a desterifing agent, such as a strong acid, to provide: the
L 85 compounds of formula (IA) wherein: .
' X, Y, Q', m, n, r are defined as before;
R?3, R*, R® are hydrogsen;
R is hydrogen; and
R2 is amino; or
.. 40 . () reacting a compound of formula (VA) as defined above with an optically active a-benzene
: sulfonate of the formula

65

wherein R and R® are defined as before,



TN R R i b IIIiIiHiIIﬂ“IIIIHIIfI‘ﬂ |II|
. 2-brono- 2- (4-ni t rophenyl ) et hanoi

et hyl est er a- br ono- ( 2- met hoxy- 5- EI trop%enyq)acetlc aci d-net hyl ester, or
7d, 1 -2-brono-4-(4-nitrophenyl)-butanoic acid |Isopropyl ester. 65 90 .. ‘EP..

353 460 Bl provide the compounds of formula (IA) wherdih:1 i | 1111i lii "o ' »
—~&H-ai s f-or tﬁeva 10M’|rﬂgt CRoeed as1Brof at es: ES, OR 1. A proces§ T6r =
‘preparing a comaqhmnt hgadh,ge,f ormula : : RBXNQSIil. 2AJ 1C0
ye( CH2 ) @ i€ 61 L, lathyl onberzgjand 20 each a is independently hydroge_

r. ( CHR5) pCO2RR2 fghittoSorhydr ogen or (CHR5), CO2R; each R i ndependently-is: -« -
~hydr ogen, begygydacting t&1prediict aflskep| () with hidredeseatipn easnt guchipatPAK} Witneygrogervyndsf t he -
sum of  Q andsteibamiussctidpesomsiitions: totrinevidle thepcbemppends oifesmyl@) whereikt 01 i s hydrogen, . ..
R3. nust be ot het Yt@aRf. myoir atpcdefineg gs before;  each R5 i ndependently is hydrogen-_'-*’-""
‘or Cl -C4 al ky|R®and Bhafe hydsgeemeach i ndependent |y hydrogen or may be taken

£ t h an adj acerﬁ'S%-ar?ﬂ‘V'WP?PzY'o‘T"ﬁt an addi ti onal carbon-carbon bond;
R? |s ammo, or. .

_ | nCl usi ve; 36K reacting the.pr :quf s p (,,l) wnth a gestemj'ng ager]; suct:hea%ear fgfokg rart]:ug té 8r0\;lcs)e the
: , - \/\/"‘““"’°§v’rsJ‘?t 43 { rare °f'3§}é%¥l’°3& that nls only 1 when X and/or Y
ﬁa "an?r;lsb

"___.{--f or m an addi ti ‘and the sumof rand wisO or 1; 36
=mR2 1S "%el ect ed u COI’ISI sting of hydrogen, nitro, amno, "
o 1sothi ocyanaf,Q rea gtagg};, gq,e formula . thiosem carbazi do, mal ei m do, o

.bronpacet am carboxyl; R3 is selected fromthe group 2. consisting .-
f C1-C4 al koxy, -OCH2CO2H, hydroxy and hydrogen; R4 is selected fromthe
‘group ,gonsi sting of hydrogen, nitro, amno, isothiocyanato, gem carbazido, -
thi.osem carbazi do, nal wgm do, brompacetam do and carboxyl; 4 wth the

rovi so that 12 and Adrcannotyboth be hydrogen but one g 4 rrust"'b‘é":‘:'T"'-';f-.*'
: accept abI e gal t thereof A which conprises -~
reactindi=sd . . -

oG I ZE ((,H \/
n N '

0' .

H
(IVA)
wherein: '
'35 ' X and Y are each independently hydrogen or may be taken with an adjacent X and Yto form an ;

additional carbon-carbon bond;
R¥ is G1-Cs alkoxy, -OCH2CO2H or hydroxy,;
nisOor1;
m is an integer from 0 to 10 inclusive;
s 40 r = oor 1;
o with the proviso that n is only 1 when X and/or Y form an additional carbon-carbon bond;
with an a-halocarboxylic acid of the formula

BrCH2COzH
45

in the presence of an organic solvent and base, at a temperature of from 0°C to refiux,
fo provide the compounds of formula (IA) wherein:
X, Y, R¥, m, n, r are defined as before;
Q! and R? are hydrogen; and
50 R* is nitro; or
(M) reacting the product of step (L) with hydrogenation agent, such as Pd/C with hydrogen, under
standard reaction conditions to provide the compounds of formula (IA) wherein:
X, Y, R¥, m, n, r are defined as before;
Qt,R, R2 and R® are hydrogen; and
55 R2 is amino; or



R2' s anmino; oifsOdEN; reacting a conpound of the fornula H

..H 65 (111A

""EP 0 353 450 Bl X and Y are each independently hydrogen or !ﬂ@l ﬂmu MJ“!I]

. with an adjacent X and Y to for onal carbon-carb
"1; mis an integer fromO to 1ﬁﬁ§ﬁ€§?§,§’l r =O or 1;

e e with the proviso that nis only 1 V\/nen X and/or Y form an

" addi ti onal élﬁgm,% £&mpehalRPie foridid ' an a- hal ocarboxylic acid ester. -of.- -t.he
formul a BrCH2CO2R to where each R i ndependently is benzyl or Cl -C4 af kyts

in the presence of an organic solvent and base, at a tenper ture of fromO :

~* Cto reflux, to pro #de t he conmpounds of fornmula (1A wheffei n: X *_-Y,_ m- oo

““'n, rsare defined as 15 Q, ,R3, R4, R5 ogen; Ris .t
. AN nltro orQ(B) reactlnﬁgﬂprod >t of-- step_

Cl -4 al kyl or

-:':___-_-__S(A) wi th hydrog Pd/ C'wi t under -Wdard
reaction condit 0 pro RiC thg e ougs O](CP S-%w)wl n: 20 ..

XY, m n, r fore; @, , R4, Rs ar Ris. CL
-4 abkyl or be zyI and R2 is dmno; or ( reacting a cofrpoun f the
- formula (I IIA)Nst defi ned above with a hydrogenation agent, gsuch as' 25
Pd/ C wi th hydrogen, under standard reaction conditions, followed by S
~hydrogen chloride gas In the presence of a(gghfﬁzt to provide the conpounds .
“of f1 romula (1A) wherein: X, Y. m n, r are d as before; QL, R3, R4 .0
~are hydrogen; and R2 is am no; or 30 (D) reacting the product of step
(C} Wi th anqgehal ocarboxylic acid ester of the fornula Br CH2C2R where each =~
Ri ndependenthnd ﬁa.b%aayhaeaénd%y nfdog@h Kiihay bdQaken with arl dyjebieX BREP RI6M T an
-organi ¢ solad@iinaidaoé@nin badd, @ tenperature of fromO * Cto reflux, to- - -
- provdde the canpousekREf formul a (I'A) wherein: X, Y, m n, r are defined-as Lo
. ‘before; Ql, R8jstedzyl ®T,arekyhydrogen; Ris Cl -4 alkyl or benzyl; and 40 -

m is an integer from 0 to 10 inclusive;
r=0ort;
26 with the proviso that n is only 1 when X and/or Y form an additional carbon-carbon bond;
with an a-halocarboxylic acid of the formula

BrCHzCOzR

. 30 where R is defined as before;
in the presence of an organic solvent and base, at a temperature of from 0°C to reflux,
to provide the compounds of formuia (IA) wherein:
. XY, Q' Q, m,n, r are defined as before;
LS R? is hydrogen; and
o 35 R* is nitro; or
(O) reacting the product of step (N} with a desterifing agent, such as a strong acid, followed by a.
hydrogenation agent, such as Pd/C with hydrogen, under standard reaction conditions to provide the
compounds of formula (IA) wherein:
: XY, Q' Q, m, n, r are defined as before;
40 R, R? and R® are hydrogen; and
A2 is amino; or )
(P) reacting the product of step (G), (F), (K), (M) or (O) with thiophosgene to provide the
corresponding compound wherein R2 or R* is isothiocyanato.

45 T7. A process for preparing a mono-N-alkylated polyazamacrocycle which comprises reacting an a- e
halocarboxylic-acid-ester with between one to five equivalents of a 1 4 ,7,10-tetraazacyclododecane in'a =~ = "
solvent which will not promote a proton transfer.

78. The process of claim 77 wherein the a-halocarboxylic-acid-ester is
50 d,I-2-bromo-4(4-nitrophenyl)butanoic  acid methylester, 2-bromo-2-(4-nitrophenyl)ethanoic  acid-

methylester,a-bromo-(2-methoxy-5-nitrophenyl)acetic-acid-methylester, or
d,|-2-bromo-4-(4-nitrophenyl)-butanoic acid isopropyiester.
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'V'CHZ.)- . -2 NH M ~H H (VA) 55 vvhe Iﬂlm ”wa" ﬂm ” I"I

S0 D 111111111111D 1111 EP EP9:383889BR . |

S *cralmﬂoﬂﬁe fbﬂoﬁ[ﬁ%Coﬁ’fFacﬂﬁ’“Sﬁt“eE'“Esm ~~~~~~~~~~~~~~~~~~ Q :
-(CHRS) C2R; each R independently is benzyl or G -C4 al kyl" “each .R5:

i ndependﬁnﬁ\|pbbcbs‘§f&ﬂ)5%ﬂg§| cOfipouhd étAheddriaMib; X and Y are each i ndependent I y
.. .hydrogen or may be taken with an adj acent X and Y to forman 5
....addi tsonal carbon-carbon bond; nis Oor 1, mis an integer fromO to 10"

~.inclusive; r = Gorl; w,x CQorl; 10 with the proviso that the sum.of. r.. ...
““andwis 0 or 1; with an a-h ocarboxyllc aC|d ester of t Ia Br CH2
02 R 15 ere ef( i ndependen@lly is benzyggm al kyl;
n the pr esgBce M a\ or gan

nd base, erature f_fromO

* .C.1® refl ux, proyide t € /gzgpg&?\%l ?ornﬁEgZ?r‘Kf wher ei n: c’Y Q.

-n, r are def | R4, IR5 aj e hydr ogen; L0 / R 18
-C, -4 al kyl orRh hzyl; and R2 1s™itro; or (5*) reacting thé& product of step - ...
o (E) with hydrogenatlon agent, such as Pd/C with hydrogen, unger,: standard
coor actJ on conditions, to provide the corrpounds of formula (IA) wher ei n: X,
«-¥. 0, m n, r are defined as bef ore; R3, R4, RS are : -
:_;.-.hydrogen R Is Cl -4 al kyl or benzyl; and Rgles am no; or (G) reacting the ..
“'product of either step (B) or (D) vmth a desterifing agent, such as a =~ " *.
...St.rong.aci gnerdi@ provi de the compounds of forrmula (1A wherein: 30 . . .
X YoM N, Tead @isGiRlbpenashiinhydRigbosreCHBY,cBH; R4, Rs are hydrogen; Ris . .0
- ~hydrogen; and R2 is ani no; or (H reacting the product of step (F) with.a -
«o.desteri fing ageQtis hglmghn eeCHRIO0aR:pactCR ihdeppadepiyds hydleogér berizfd or C1-Cy alkyl;

conpounds with the proviscethdt lapasiiverdd the:sum of Q and Q' must be other than hydrogen, and that when.
R Q' is hydrogen, R3 must be other than hydrogen;

=

oach R® independently is hydrogen or Cy-C; alkyl; -
X and Y are each independently hydrogen or may be taken with an adjacent X and Y to form an'“""
additional carbon-carbon bond; 2
nisOor1;
m is an integer from 0 to 10 inclusive;
p=1org
r=.0o0r1;
w=0o0r1; o
with the proviso that n is only 1 when X and/or Y form an additional carbon-carbon bond, and the sum e
ofrandwisOor 1;
R? is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semlcarbazido, e
thiosemicarbazido, maleimido, bromoacetamido and carboxyl; R® is selected from the group -
consisting of G1-Cs alkoxy, -OCH2CO2H, hydroxy and hydrogen; '
R* is selected from the group consisting of hydrogen, nitro, amino, isothiocyanato, semicarbazido,
thiosemicarbazido, maleimido, bromoacetamido and carboxyl;
with the proviso that R2 and R* cannot both be hydrogen but one of R2 and R* must be hydrogen; or
a pharmaceutically acceptable salt thereof; which comprises any one of the foliowing steps o
* (A) reacting a compound of the formula SRERACY i

60 aw—

S : (IXIA)

wherein:



Y Q@Q, m n, r are defined as before; R3, R4, Rs are hde :
: ..hydrogen and R2 Is amno; or 40 (1) reacting a conp mﬂﬂmﬂr mmumﬂ
#.-(VA) as defined above with an OEI, O%I‘,il‘l&ogthe a-benzene sul ffonater 0
< formula4s  TETEEETN R5 45
+- COOR 0 50 0 S= 0 65
6. wherei ' R aRdndRy a@ dcttiflidpsrRint hy@d6deR loPmayd taken hwith bd ad,dcerit 3<3hilui-Y lo%miunl
;111 "EP- 035 34Hailonailcarbon-carbon bond;
- to provide thaigwempunds of fornula (1A) wherein: - - X Y
0, RS m n, misaeindgdrimed taso bedsvee; R3 and R4 are hydrogen; Ris Cl'-4
al kyk- or benzyl—Oca:rtd R2 is nitro; or (J) reacting the product of step: (J)
i t h hydr ogwithahe povisa dfehi is oglind lwhersX Rig/oCY farm lan bdditiotal eambonteartiey bosthandard =~
““reaction co«iﬂiianhé\ﬁlscarwﬁpnmémOtth%fowhpounds of formula (1A wherein: X
Y Qo RS, n, r are defined as before; R3 and R4 are hydrogen; 10 s
"“Ris ClL -4 %[Pk'ﬂﬁ@Br benzyl; and R2 is amino; or (K) reacting the product of -
" 'step™(J) Wthf”a?“%gﬁscé%ilfl n ?entnzysuch as, a strong acid, to provide the ' _
““gonpounds of Al °§2 e gﬂ ta% 5 or iy ol Bl G defined as T
‘before; : &8 © oungf'\’; omu@fm olorcinm ﬁ&’ °§ %ff‘n n% L) reacti ng a.

._.__:_-::‘corrpound oft°t° éyﬁgf‘ eadefmedasbefore. .......

. 5. RS are hydrogen; C e L.
N' h ( G_|2) g f &I_iﬁékﬁ(ﬁ or benzyl and L . ,26
g R? is nitro; or e
i ~{B) reacting the product of step (A} with hiydrogenation Eg“é“‘f“'S“I.Téﬁ“ég"PafC'"'WIfﬁ“hya'roﬁbe‘lTﬁdé'r“"“‘“‘“"" '
e ~standard reaction conditions to-providethe compounds offérmuta () Avherein: e
. H- 3020 : X, Y, m, n, r are defined as before; (I'VA) ~,.

o .. wher @, IR, B, Bnale Mydemgen;each 1 ndependent |y hydrogen or nmay be: taken
. --'--_'.:}{vm t h an adj j ac &rig Cxs aliyl oiybeneyl;fand m an _
L R2 is amino; or _ :
: ~ (C) reacting a compound of the formula (illA) as defined above with a hydrogenation agent, such as -~ -~
26 Pd/C with hydrogen, under standard reaction conditions, followed by hydrogen chloride gas in the
presence of a solvent to provide the compounds of formula (IA) wherein: e
X, Y, m, n, r are defined as before;
Q', R®, R* are hydrogen; and
R? is amino; or

30 (D) reacting the product of step (C) with an a-halocarboxylic acid ester of the formula
BrCH2CO2R
'f ""‘._“ e where each R independently is benzyl or C1-Cs alkyl;
36 in the presence of an organic solvent and base, at a temperature of from 0°C to reflux,

to provide the compounds of formula (IA) whersin:
X, Y, m, n, r are defined as before;
Q', R?, R*, R5 are hydrogen;
R is Gy -4 alkyl or benzyl; and
40 R?2 is amino; or
(E) reacting a compound of the formula

-»<

05 / \ /(‘3> (CH2

50 -

.<

(VA)

65

wherein:
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- of fromO0 C t o g gfbips), coor;pr ovi de the conpounds of fornula (1A wherein:

. EP 0 35346081 mis an integer from 0 to 10 inclusive; 1 111U 111 111111* (N) reacting -

'35 ~addi tional carbon-carbon bond; R3'" is C - OCHZCI)ZH or ¢
- hydroxy, nisOor 1, mis an integer fromO to 10 incl usmammm ﬂ””m
“with the proviso that nis only %\M@g“gﬂﬁqd/or Y form ah'
-.carbon-carbon bond; with an a-halocar i'c acid of the fornula BrCfecte
45 in the presence of an organic sol vent and base, at a terrperatur.e__
%
Y, R, m on, gacarpeindtg{,,{dg.ﬁg ienBLérd, &, a2 and R2 are hydrogen; and Ré4-irs:
S Nitro; or SO each R irdbfended@E® ihfifiogeh or PrACHIkgk Of step (L) with hydrogenatlon-_.
-agent, such as xReld € awd dabh ingeoraigrtiy, hydroghe for Bbyabchaked witle & adjapent X@ndl i to fomsart O - -
provi de t he zmiditipalcaden-odrbdndondil a (1 A) wherein: X, Y. R, m n, r are = S
defined as befolisegor@i R R2 and Rs are hydrogen; and R2 is am no; or. 65 94

....a conmpound of ¥Ee0¢dimula H X Ql ( CH2 )-C (CH2) e
- -HC N2 w=0ort; Ho(
CVill AP 15 V\h‘@F’éheer"}@éﬂ?chq/s‘&'P%fféa‘tﬁ'ﬁ%épendentIy hydr ogen or may be taken
with an adj a€Bf «keiaerPopie geid eerobiie Qeeia i onal carbon-carbon bond; 20 . .
Ql is CHZCOZ% %dza benzyl or Cl-4 alkyl; nisOor 1, mis an integer from - :
0 to 10 incl gﬁ 0 or 1; 25 vm'th t he provi so that nis only-1 -~

when X and/ or xh;rQQ o dg E}au!e ta.p rbon bond; with an o
a- hal ocar boxy loGyredilc pj’ muf atafd of from 0 WhREERxR 1S defi neéd’ T
- as-before; Itgp;,,&ge mggmgﬁdsg?fom,a mg@,gy,&n sol vent anoi rBase at a tenperature . .-
of fromO0 * C oy, lcefh WXy arb QetiRéd3si aferet NE corrpounds of fornmula (1A) V\/nerel n: o
XY, Q, Q mas ke, B @g@dgggd ned as before: R2 is ‘hydr ogen; and
20 R is Cy -4 alkyl or benzyl; and
R? is nitro; or
(F) reacting the product of step (E) with hydrogenation agent, such as Pd/C with hydrogen, under - - -
standard reaction conditions, to provide the compounds of formula (IA) wherein: .
X Y, Q', m, n, r are defined as befors;
25 R3, R*, RS are hydrogen;
R is C1 -4 alkyl or benzyl; and
R? is amino; or :
(G) reacting the product of either step (B) or (D) with a desterifing agent, such as a strong acid, to
provide the compounds of formula (IA) wherein: .
30 X, Y, m, n, r are defined as before;
Q' R3, R*, F® are hydrogen;
R is hydrogen; and
: R2 is amino; or T
NS {H) reacting the product of step (F) with a desterifing agent, such as a strong acid, to provide’ the.
S 35 compounds of formula (1A) wherein: '
X, Y, Q' m, n, r are defined as before;
R3, R*, R® are hydrogen;
R is hydrogen; and
R2 is amino; or
40 () reacting a compound of formula (VA) as defined above with an optically active a-benzene
sulfonate of the formula :

45 COOR
}/
.I" " H
0
50 |
0O—s=o0

&5

wherein R and R® are defined as before,
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5. Rs is nitro; or (0) reacting the product of st wtha -
esterl fing agent, such as a strong acid, followed by a hyd R%mu"””m
- agent, such as Pd/C with hydrong di qv\?]sgtandard reactl on I”"I
“provi de the conmpounds of formnula P ? erein: X “r
defined, as before; 40 R, R2 and R5 are hydr ogen and R |s -
‘am no; or’ (fPprotideukb brgbolide obRRAIAGK) Wergid:ep (G, (F), (K), (M or (0) .with’
hi ophosgene Koy, [, & int] @, tdiedetingaras dproladi ng conpound wherein R2 or R4'is =
I 'sot hi ocyanat 8?2 ard®R* arb hydroggnpcess of Claim 1 for preparing a P
harmaceut i caRliy/Gacelepbatishsy;aad t of the conpound of formula (IA) -;;
hi-clh conpri s83ismnigeatri ng t he conpound of formula (1A wth a reagent by
known et hodisreadting thi tpeddpct .of plep &k wittuhwdrogerdtiannagenti suah asrPd/Grvith rtwmqenctwldeﬁ um
‘magnesi um  sanddg FgemﬂémfertpG@V‘dﬂtﬂ&éQ@owsPﬁef"wha(\Amwﬂ| cally accept able -
salt. 60 3 ’Fh\é%r cegs r gP defingd aR befor® f or preparing R
+.21-[2-(4-ami no E'}‘i'ﬁ aea fygogeny | 4 7,1 O-tetraazacycl ododecane- '

4, 7,90-tri ace ‘atl""b¥'°"4b°7'zyi(9" ri methyl ester Whl ch conpri ses reacti ng
i 10tr|acet|c

A dod L
: --"'aC|(d (4 gl tlroeég roIE; oéfte?/u(‘{zl’ﬂ"“h?d'? %@%aaiqa?%y Fﬁga.e ?ﬂggaﬁ' ttgl’pl%lw ﬂ@S 4

) wherein:
-=The- process IJ; E gsn%
1- [2 (4 am no pd,,‘ng étraazacycl ododecane- :

:7,%0-tri ace Rt s o roch oride salt which conprises react| ng
1\(,/2 (4- am oo r()oeipmﬁh]oftil.,f{l,m?u.alo- t etraazacycl ododecane- 4, 7, 10- tr| acet| C oo
acid, 4,7, 10tr|methyl ester with hydrochloric acid. 95 I 1111 1ii
"11111 o .; EP 0 353 450 81 5. The process of Claim 1(R) for prepari ng
~1---[2- (4-i sot hi ocyan t%)'phenyl yethyl]-1,4,7, 10-tetraazacyol q- Im -

;d.odecane 4,7,10-tri agk cid whi ch conprises reag :

[.2- (4- Amnop ,7,1.0-:: . H /\

ride sal tNafth
aring

etraazacycl 0-4 X tiC a (o]}
t:hi ophosgene. oc%e é?ﬁeél)al m %(A)(%) o
"1- (4%ani nobenz 4,7, raazacy®l ododecane- 4, 7 _
'hydrochlorlde salt which Bonpri ses eacting . S
-(4-am noben&?i!) 1,4,7-10- tetraaacycl ododecane, tetrahyd®ochloride salt -
‘Wi th nethyl bronpacetate. 7. The process of Cdaim1(M for prepari ng
=€ 25, met hoxy- 5- ami nobenzyl )-1, 4, 7, 10- tetr agyagycl ododecane- 10 4 1
0-triacetic acid whi ch conpri ses reacting _ '
-(2- met hoxy- 5-ni trobenzyl)-1, 4,7, 10-:
etraazacyq,&hggp,decane 4,7,10-triacetic acid with hydrogen in a Parr ‘b onb
8 /- The procegand®¥ a@é&ﬂh&ﬁ%eﬁt@hy&ég@@@f m&ybe taken with an adjacent X and Y to form an’ RGN
-5 2eshy dr OXaddifionaiBaiborP &by lbdndl , 4, 7, 10-t et raazacycl ododecane- D
,'7,10-tri aceR¥ & Ci-Ga Gikohxy, -ooriacmm or hy@®@Mypri ses  reacting
‘N-(2- hydr oxy- bisradrnpbenzyl )-1,4,7,10- is
tetraazacycl oubdsjwamwtkorﬁomimmhawetl c acid with hydrogen and PtQ2. "----
. The process=dfor@ aim 1(J) for preparing
-(- 240 4- ami YD Hecrayisy HX'FPDM‘MGF‘ X goforY forrn 2e additioesti ertkopgarbonibondiR S) - acet i c
1,7, 10- t ri S¥¥ RO prbplpRprbaylie feid of dfeifermula - i sopropyl -4, 7, 10-trimethyl ester -
* .whi ch conprises reac- ting a-[2-(4- mtrophenyl)ethyl] 1,4,7,1
=i 0- tetraaza&jﬁ'f'zgoél'édecane 1 (R S) aceti c 4,7,1 0-trls-(R 20
et hyl acet i, c |so rret h ter. Wth hydrogen and - -
Sopal 18di um BEZB?Q' °° Q é |§ %_P . °5\p?ﬁa r(egtsr p %é%éf?l ng e
sra-[2-(4- am nB \ ed o ¢ lraazacycl ododecane-1- (R S)-aceti c
- 4,7,10-tr Whi ch conprises reacting
- N2- (4- am' no
1, 4,6, 1O t Qi %&ﬁﬁl’l{é &B&Qﬁ@@ 1 withn fot\o bl &gty duch Qs PA/CSwith Ry&@%ﬁ)’&n@&et' C)
- acid, 1- | StinBdr® R¥dtio Af ohdikéhs ozgowdethe Fnbg?[ggmgfgrﬂﬁﬁﬁﬂ)%kiﬂ hydrochl oric acid.
... =11. The Pr ROER, m, it are déindd 48 beford: for prepar| ng
:a—[2 (4-isot hoqn,yalaadmp&wmdrdgeﬁ hbﬂ] 1 4,7,10-- ----

R2is amino; or

Je Jand
&t

&5
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S memp—

/{r:;zapyc! ododecane-1 - (R, S)-acetic-4,7,1 0-tris-(R-nethylaceti c)—-acr cT

2/21' ﬁgpﬁgmﬁ?ﬁy[faithng ibl t2-e'§ f-g @ﬁ%@%decane 1-(R S)-ac \“ﬂu“mn“““‘\‘“

4,7,10-tris- (R nmethyl acetic) aci t hi ophosgen
"-j;j‘_-'-process of Caim 1(F) for preparing

a-(4-am noph@m;éhatmdaéoﬂpoﬁ&dfm‘arfamaracycI ododecane- 11 4, 7- triacetic acr d
-+ -Whi ch conprises reacting -
_.a-(4-nitrophenyl -1, 4,7, 10 tetraazacycl ododecane-1, 4, 7-tri aceti c aci d Wth ,
- hydrogen and Pt Q2. 35 13 The process of Caim 1( F) for pr aring

i a- (4-am nophenyl) 1, 4, OMeO- tetraazacycl ododecane 1,.4,10- tic aci d
~.7.which conprises rea ng a- t rophenyl ) - Q 4,7,10- tet@ decane 1
. 4,10-triacetic jth hy x nd Pt02 '40 14. Thelprocess o Elar m-

':.--,-_--"_--l(F) for preparkh ¢ (CHp B 57'.'-
a- (4- am nophenyl , 7, 10- %azacycl,pdodécane 1, 4 7, g{ t\;ﬁ)etr c 4dcid®

L. Whi ch™conpri ses eactlng a- (4 nirophenyl)-¥, 4,7, 10-tetr 0dodecane-1 - 1

w4, 7, 10- tetraagi@g c acid with hydrogen and PtQ2. 15. The progess of Claim . -
LA P) for preparing S

a- (4-isot hi ocyanat ophenyl )-1,4,7,10-tetraaz cycl ododecane- 45 1 4,7;1

-~ O-tetpaacetic acid which conprises reacti ng(a . -

~ . a-(4-am nophenyl )-1,4,7,10-tetraazacycl ododecane- 1,4,7,10-tetraaceti c acr d

orwivh thi ophogiggiie - 16. The process of C aim1(E) f or preparing _
~ra-[ 2- (4- ni tr oplkeny iv)art dapt u}rdebeﬁher?uyir%rb@hroaﬁa;awe&eadmacmentXandvtoforman

- - 1,4,7,10-t et ddalerat dafbomearsbn béndd, 7, 10-t et ranet hyl ester whi ch conpri ses
. -reactsng a-j 2- @isrdHzCcQyftnenyl )et hyl]-: 60 : IR

v dn 4, 7, 10- t et 1 a8ldsioepeyl o0dedlhe- 1 - acetic acid, 1l-methyl ester with. nethyl...

. 'bronpacetate. 2B 0&He process of Claim1(F) for preparing _

" la- [ 2- (4- ami nopReagn ntegendpp Oo 30 imclusiyst et r aazacycl ododecane- o
. 1,4,7,10-t et rabCeR s acrd 1 4,7, 10-tetranet hyl ester which conprises

.'_-_-:' re act fsng a- [vgthgzgg REPVisP ét‘"ﬁ and/or Y form an addrtional carbon-carbon bond;

71, 4,7,10-t et %“'f 'a10-t et raacetic acid, o
~.01,4,7,10- tetéaneé$¥ ester W th hydrogen and 66 pal | adi um on- car borr
- 18. The process of Caim 1(H) for preparing e
lan[2-f4-am mﬂeﬁxl B&‘XJ .4,7,10-tetraazacycl ododecane- 1, 4, 7, 1

. O-tetraacetip solventcéﬂﬁrgééesﬁ§tem bRkl di ﬂ&no Ctoreﬂux,

© a-(2-(4-anmi ntgP a,y fog,r,,uya EP 0 353 450 Bl

sl L dmhm d ggt@,gane 1,4,7, 10 tetraacetr c aci d o
Q_,,A, 7, 10- tet ranrea‘slaydrogaﬁtaaa W th hydr odrochloric acid.. ...... St e . s

7 18. The pf Ra@®sor of Claim 1(P) for prepari ng
2- (4-1 sot (o) eayting Aepdunctyd s@p V)| With b dedtdrifihg @hent, such as a strong acid, followed by a

a- [
t et r aazacy cl hydogenation @gdnt, 4uch, & PdiCotith dgdreden.cunday istindet eéctiarncopditione to previdottheng
-a-[ 2- (4- am noophemys ofderinyla [1A) viherein:
. 1,4, 7, 10t et r aaXa6 &l @ dossarefinedjashed®s t et raacetic acid with thi ophosgene
-20. THe proces§ a"d:ﬁé?’ﬁr“!‘(’?ﬂ*’"f"@? preparing
~a-(2-net hoxy- 5Rn|staF‘6’grﬂén | 4 7,10- tetraaza cycl ododecane- 1,4,7,1
" 0O-tetraaceti na ); (ﬁb with thiophosgens to provide the
“a-(2-meth oxy°°§°§??'fdf“8;§ﬂ'8?ﬂ?l‘ wllﬁrern or B is rsothlocyanato
“tetraazagy Iodode lOte L a8 |c aci
PR o e bt ) i o 1‘1,: IR -
a(2 mathoé(asrurﬂ &&R.R\‘ﬁﬂi 0| ]cai.r &yr@g N6 adducts es the
1,4,7,10-t gﬁ 'numsa rrses reacti ng
a (2 rrethoxy 5 nrtrop eny

1,4, T5olQx t Shd" BaEeRS F CRID 4@ 36 Sprdpafing” 1-E0a-biRinbhemBbthyi- 1307, 18-Wiablicytibdédecins. and

Pt @. 1S Z210-tibdtic Bdid) @3 6-trinfothy! detorwhith ddriBlises frédtting AL[BRAitkdpBonylethyl]-1,4,7,10-
- a- ( 2- met howyadaadySisdobécasey4)r{0aRER6HY boid, 14, Zh04rimetit)t ester with hydrogen and palladium on
--t-etraazacyednimdodecane- 1,4, 7, 10-tetraacetic acid, tetraanmonium salt which.. ...

~ conprises reacting a-(2-.1 "'->' met hoxy- 5-am nophenyl )-1,4,7,1 R
.. 0- t et ;saalkz aTiwy ploads dt Chie () 4or fprdp@ririge 1-[2e(drareinopheraiétayi v 4, A1 Otétiaapbyebgeecane-23. A . ...
- process foh7p0-Ep@tic agd. chydrochisiide salif whichcompidses teacting CiHa«4seeaindptenglieshy i d,700-

“Clains 1 tetreaaepicioiRdecanesd.7, Pdriacetic agid, 4,519-tarfetiy! extdr adth bysrasiorischeilr om La, Ce,

'Pr Nd, Pm Sm Eu, &G, Tb, Dy, Ho, Er, Tm Yb, Lu, Y and Sc
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~.which conprises reacting the conpound with the nmetal ion.

" of Claim23 wherein the netal is 153Sm 166Ho, 90Y, ' 49Pm Iﬂmmmﬂgﬁim“l

© 177Lu, 175Yb, 47Sc, or 142Pr. gé,gis IQ)eB rocess of C aim
«metal is 153Sm 1771u or SOY. pr ocess of any one of Clains 23 thr ough
- 25 wherein the reaction is heated. 30 27. A process for preparing a SRR
_+iCONJ UGB! ETHaOprbebsd)ioN Widhn CRAPP IR orddbring  S-RAIRUAIcyAfatdphéby N1 12,73 0YerBdXBeyOb- —
o Clai ms 1 ddaédaed]7, Ptrigsetiad| soie d wiith N cémpribedn @kicting MB{BH-ArRioprsh@ARthiil-OmY Iea; " Ce
“Pr, Nd, RstraaZayciddbdedanh-4,7,10-triddgtic ddid, hyldfochiokide sarflith khibphoégened Sc, whi ch
-"-"f"_-“cc')rrpri ses covalently attaching the conplex to an anti body or anti body
.. fragsrelst . THeSprode8s ofl [Gainp r1dR) efers pepariay dt(tradinobehayi)di4iT,10straaratyalbdadscaib®589- . - . .
7716' Ho, 90Macetic1ORvid, 1M5@GchiorildOlsalt WHEh.U, comPied, repfi@, bf4-amibenzylPB4.7-The =~
T process ofptra@iyfledogeant tetrativaroehinsideesit yith F'sthmﬁs@mce'@?nu or 90Y. 40 30 A
wconj ugate of any one of Clains 27 through 29 wherein the anti body o

. Sonjhaat evbioete P*%”*)*@E%E"*‘“ﬁ”&?ﬁ'ﬁ?m By o @%@%ﬁ%ﬁf’ﬁ%“"&
"-c-onj gat et Cc8¥em 38Fhe t b a f 49
(ATCC HB ‘9‘?8@7;’!"’%8993@91‘-'(7&8*‘“29"0@@ wih hyge 'HB"@’&EST" CC- 83 F( ab )2 or. B72 3 :

"I(ATCC HB process for r| n te co ni_n

corrpouﬁ‘d 1040 ‘ﬁ 8%"';} ﬁ’Ba"Qf i s@% awlﬂ%@zd&qggqg‘%! f’ d%cﬂ'da_tched

Loto ap antl Aebt 't,y\@d g”&a% aact mpound -

. wth an anti or ant | bo ragrrent COI’IJ ugat e of CI a| m 32

- :i.--wher ei g, i p?&taésb@dyawruﬁwp%%gf E[ﬁmphe% Rty 23 1 63 Rbaza E1bdd@EtNNET-

o fragment RIBREREE 4,7 36 ris(R-MORIaER) Gcidf1-6dpripiia é u:% | Qstérhmcﬁf&%é}ﬁdé’re%-

- anti body tagagnent | &{Q@nrboneAyhely i, ObadanzaticiotRadchdd - () aéefic-§310-AFEE HB

129453y, CGn&BﬂdEétﬁbac)deBbprEﬁ& B10tchéihyl bterGith Bydrogsib aridipaliafiuproneeden. f or S

-preparing a nmono-N-al kyl ated pol yazamacrocycl e which conprises reacti-ng-an.

‘a- hal d@athegxgcesscef@aind - 1§ tier previatiny b2t (veenopbeny ety #.7 40-Bljeszacatiedotiecangf1-a .

1, 4, 7, 10-(R&-acetiz 471 0risdBnethainestic) nacid wiithy ceropripgsi toiacting Id--2r(b'9mp¢nbmmh\dﬂ-pr oton -

“ tfran Sf er . 1.4%10-tetrepzacyyplogodecaps(3-(RB)-acetic-4,7,10-tris-(R-methylacetic)  acid,  1-isopropyl-$,7,10- M.
'S 365 Therimetoy eser wih h!ﬂ’%f“ﬁﬁ"’?&'dv\herel n the a-hal ocar boxyl i c-aci d-ester is-};; :
d, | -2-brono- 4(4- mtropi butan0|c aci d rreth | est

- ror’rﬂ" Ih 4 rmg a-[2-(4-| thuocyanatophenyl)ethyIH 4,7,10--~ -~
t hyl est ° Ef;?c : ré a% &g 'tf'sr"g F"gc by 'cﬁgg R s'ig[érﬁ' ot
ol - -b amm% ¥' Enghen ?az n0|c8n 3 agg'pélf"g "g?ﬁ én nwsitBrIche
atent anspr@c Txr fol gende Vertragsstaaten AT, BE, CH DE FR GB, 1T,

U L U, 12 Mne Shrocbss Y8 &M dHBY tod &lrepaitig 5 l(4-an%pﬁ§\yl?p 4,7,10-tetraazacyclododecane-1,4,7-

-triacetic acid which comprises: reacting a-(4-nitrophenyl-1;4.7,10-tetraazacyctododecane-1, 47-triacet|c

o - aGid With RydFrogien and PIO;. ~~~ ~ ~~~~~ s e e N
g .- 25 worin: jedes Q unabhangig V\asserstoff oder (CHR5) pCOZR I: st
13. The process of Claim 1(F) for preparing a-(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-1,4,10- o
triacetic acid which comprises reacting a-(4-nitrophenyl)-1,4,7,10-tetraazacyclododecane-1,4,10-triacetic
acid with hydrogen and PtO-.

40 14. The process of Claim 1(F) for preparing «-(4-aminophenyi)-1,4,7,10-fetraazacyclododecane-1,4,7,10-
- tetraacetic acid which comprises reacting a-(4-nitrophenyl)-1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid with hydrogen and PtOx.

_ 15. The process of Claim 1(P) for preparing a-(4-isothiocyanatophenyl)-1 4710—tetraazacyclododecane- B
. 45 1,4,7,10-tetraacetic acid which comprises reacting a-(4-aminophenyl)-1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid with thiophosgene.

16. The process of Claim 1(E) for preparing a-[2-(4-nitrophenyl)ethyl]-1.4,7,10-tetraazacyclododecane-
© 1,4,7,10-tetraacetic acid, 1,4,7,10-tetramethyl ester which comprises reacting a-[2-(4-nitrophenyl)ethyl]-
80 1,4,7,10-tetraazacyciododecane-1-acetic acid, 1-methy! aster with methyl bromoacetate.

17. The process of Claim 1(F) for preparing a-f2-(4-aminophenyl)ethyl}-1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid, 1,4,7,10-tetramethyl ester which comprises reacting «-[2-(4-nitrophenyl)ethyl}-
1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid, 1,4,7,10-tetramethyl ester with hydrogen and

66 palladium-on-carbon. o

18. The process of Claim 1(H) for preparing a-[2-(4-aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecane- :
1,4,7,10-tetraacetic = acid  which comprises reacting  a-[2-(4-aminophenyi)-ethyl]-1,4,7,10- =




QL Wasserstoff oder (CHRS)WCCRR ist, jedes R unabhangi g Vsserstoff, Benzyl

Vom0 und Q1 von vasserStof verggigdagony - .- SAllIN M
ssersto vers -

_ und, daB wenn QL Wasserstoff ist chi‘edén $ei b niiB,*
] edes R unabh~ngi g Wasserstoff oder O .-C4-A kyl ist, X und Y unabhangi g
- Wasser st of fab 008 catd SRTTRBraat dhic £did) €A77 RE-RASHEIRA 55%11 with M&i’dro&’hld’icriﬁd
+:-ZUS~t zI i che Kohl enst of f - Kohl enst of f bi ndung bi | den, _. LonTOToder !
"1 ist 359, The procéBs€i 6 QRIAY € 188N foiv ObrePariny S @lzﬂetsbthuo@ﬁﬁakapnémylmyu-s3,71pr | o
Sooodor 2, 1 tetrbhz&t@bdodecaNd-F4, LDt aadatic fititi wiiieh chiaprised) eactitig B-[P-(43aminogbenpethyllst , - -
~wenn X undi.edec-telfaseicyelodoteateri, 4,7 tosettéadekicadt wihfthistbbdgenest of f bi n- 40 . . ....dung.. .-
*"_'“bllden und die Sunme von r und w O oder 1 ist, R2 Wasserstoff, Nitro,
-~ "Ami no, 1200Tle progess it Gaim ¢ f@ranQmmgd%(Z-mBmO&s%WQPa?%ri #330-tokaazesPyplodesiecans-o
...Bcet anm do1.4d40-te@racttiox y [acil St whietg  (Semprisss A feepling _qef2methopy- W“’WWB‘%#HB’@F
.-_V\as ser st of fetraazacycipipdesgrest, 310 piaaceti agidy tet"?(ﬁ?t% es"?' St hxdaeplarf?aﬁpﬁ
ar byl 3 e T?éééﬁ%%rgﬁé'eé"’ R ww oRory i 2 et e
. Car boxyl<% prege . i %‘% stoff'-'f‘""-_'fr'
~sein kénnefr® é@ EPE:? 72 &8 {sﬁifeagt% 15 8ﬁye§ § F
phar mazeut i 4&H %?5???"38?@8??5%' a*a‘\?%““%‘ i‘y BT nduﬁg nach Anspruch 1,

~vorin,d E‘P St i GChoGr L '# rop@H b ishtfboy AdtSpneti-1 @74BIE,
e . best eﬁeﬁ% E}& j , Hdtbt (Ag EE éwé‘&mmuhmkau&ié# t%ﬁlpn Sggﬁ?l;lé’ rz-(u-n
Eh’ or Wasse}fn thoy 47 ?D-te%iﬁ y@l%b@&:aﬁ@f'b7 19RPabtb adid witPthiophobgehd)d Rs

_.'_.j". Wasser st of . bi ndung nach Anspruch 1, worn R Wasserstoff ist,
- 'Rs Met hyds, ia cb‘é%q’orvﬁr&ahn‘éta coﬁtple)\/elr DeoPUiG 28 Aol B0 ICIaIMOT tirough B2ty 0 . ...
“sind wnd Mapiok ba RbtASEB&eERIM CHCH Ar,3Nd, PABSM, EuERY, b 353 HE, 50, B, Yb, Lu, Yand Sc -

0 1111111 lwhich comprises reacting thb|cofpouktewii thelmetyf iovach Anspruch 1, worin R3 und. R4 -

V\asserstoff sind. 7. Verbindung nach Anspruch 1 mt der Forrrel 5
24. The process of Claim 23 wherein the meta(Js 1838m, 166 Ho, 90Y, “9Pm, ‘596d 1401, 771y, ‘75Yb

e 4786, 0F M2Rf - e
10 25 R2< C2 )--N-Q ; aa -/ \
(CH2) - (@5-he-procpss of Claim 24 wherein the metal is 53Sm, '77Lu or 80y, _ e,
:__QtII) SL o worin: 20
"j edes Q%?némm%awe%@r%ﬁ"m T tBragqh %ﬂbﬂﬁ rpagtion Is hegled R unabhangi g
'V\asser St.Q] Benz

Claims 1 dhn La, Ce, Pr, Nd, Pm, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu, Y and Sc, which comprises covalently attaching the complex toan antlbody
or antibody fragment.

zwei  ¥Yor 0 Paoce %&1?% '?ﬁnl w%ﬁ'&cﬂ?%d%ﬁ Fﬁex fqcom%%%@l@me&’ﬁﬁan@‘dﬂgﬁﬁténs

'35 28. The process of Claim 27 wherein the metal is 'S38m, 166Ho, 0Y, “2Pm, 59Gd, "*‘La, 177Lu 175Yb
478c, or 1*2pr,

* 29, The process of Claim 28 wherein the metal is 1538m, '77Lu or 29Y.

40 30. A conjugate of any one of Claims 27 through 29 wherein the antibody or antibody fragment is a
monoclonal antibody or fragment thereof.

31. A conjugate of Claim 30 whersin the antibody or antibody fragment is CC-49 (ATCC HB 9459), CC-49
F(ab')2, CC-83 (ATCC HB 9453), CC-83 F(ab")z or B72.3 (ATCC HB 8108).

32. A process for preparing a conjugate containing a compound as claimed in any one of Claims 1 through . .' '_
22 covalently attached to an antibody or antibody fragment which comprises reacting the compound
with an antibody or antibody fragment.

50 33. A conjugate of Claim 32 wherein the antibody or antibody fragment is a monoclonal antibody or
fragment thereof.

34. A conjugate of Claim 33 whersin the antibody or antibody fragment is CC-49 (ATCC HB 9459), CC-49
F(ab')2, CC-83 (ATGC HB 9453), CC-83 F(ab"): or B72.3 (ATCC HB 8108).
55
35. A process for preparing a mono-N-alkylated polyazamacrocycle which comprises reacting an o~ . . .
halocarboxylic-acid-ester with between one to five equivalents of a 1,4,7,10-tetraazacyclododecane in a
solvent which will not promote a proton transfer.
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-:_:":"-_m--ei ne ganze Zahl von 0 bis elnschliellich 5 ist, R4 und R5 wie | n“:'."“-.“r.'
ST ;g;gf naing nzsh%;;f;sﬁ“mpt‘aaz?za‘;ﬁ :r:fhsdﬂlmﬁﬂiulllrﬁmnulll
o) ;; iii..-.= H35 ~R2t ' ' H)/

.. NeQ " 36. Thel process of claim 35 Whereinthe a-hdlocRiboxylib-acid-ester is
ot d,l-2-bromo-4(4-nitrophenyl)butancic ~ aéidl Werekhiplestérd 2-bromo-2-(4-9:trbﬁhénw)btﬁén6|cl rhcﬁnspf UC’h'

- 7 defi ni grethyRéterdr-brdmib-@uihoxyMittophénll)adstis-atiemefbylog@cor best ehend aus  Nitro;
e AAMLNO,. | SipRIbro0VIEI-AItraphbiiyl)-bidanoit acidlisopopyikster. Thi osem car bazi do, Mal ei.m.do, .
- Br.omacet am do und Car boxyl oder sin pharmazeutisch vertrlgilches Salz - -
- davon. P@éntar@priighe bi ndung nach Anspruch 7, wel che
- 1- [ 2- (Patgotansopiche fur faigdngp Vertragsstaateh-:1AJi BR&HaBE,FRoGR.IB A UMY SEO-
‘‘triessigsaure-4,7, 10-trinethylester ist. 10. Verbindung nach Anspruch 8,
.. wel chel.1 Vpdindyng dﬂnﬁ%henyl Yethyl -1, 4, 7, 10-t et raazacycl ododecan- 4, 7, 10-
“tri&ssigsaurehydrochloridsal z ist. 55 11. Verbi ndung nach Anspruch 8, ... ..
. wel che 1-[2-(4-1sothiocyanatophenyl)ethyll-1,4,7,10tet raaﬁacycl odode- .
" can-4,7,10-tri essigsdgBe let. 99 EP 0 353 450 Bl '
o L  M12. Vetbindu

nach Ansprug 8, wel che(\N/\ |
1- (4 Ami nobenzy 4,7,10ft et aazacycl odo'decan 4,7,10Q-tri essi IN= ST L
saur ‘ehydr oaR ' : G gtmy—ereh m@t def I—Qor nel 5
]
Y N-Q 16

"'_../\ C Y (CHZ C:N
- R4 g m "'A4 H(IV) 20 ,'n:Qund mwie’
~~in énspruch 7 def|n| ert sind, R3 ausgewl hlt ist aus der Gruppe best ehend

" raus C, -C4-A koxy, -OCH2C02H und Hydroxy, R4 ausgewghlt i st aus der Gruppe :

.- bestehend aus Nitro, Am no, |sothi ocyanat em car bazi do,
. Thi oseni car bazi do, Ml el mi do, Bronacet am do und Car boxyl 26 od_er ei n:
s...jpharmazeutisch vertragliches Sal z davon 14. Ver bi ndung nach Anspr.uch..13,.
vel &he 1wed Vet hoxy- 5- ani noben@/ 10 tetraazacycl ododecan-
rﬁj nach Anspruch 13, vveI che

T4,7,10-tri dedes gs%l?hénq'%wass?emfi
e @ma?%;;zg S sbroan, By o 614,306y ©f ododecan-
. abe, dal

10 t mmdestens zwel aus der Summe von Q und Q' von Wasserstoff verschieden
30 sem milssen und, daB8 wenn Q' Wasserstoff ist R® von Wasserstoff verschieden sein muB,
jedes R unabhingig Wasserstoff oder C1~Cs-Alky! ist, :
X und Y unabhiingig Wasserstoff sind oder zusammen mit einem benachbarten X oder Y. elne- Ce
L zusiizliche Kohlenstoff-Kohlenstoffbindung bilden, '
ALY "'n 0 oder 1 ist
L 86 m eine ganze Zahl von 0 bis einschlieBlich 10 ist,
o = 1 oder 2,
r = 0oder 1,
w = 0 oder 1,
mit der MaBgabe, daB n nur dann 1 ist, wenn X und/oder Y eine zusétzliche Kohlenstoff-Kohlenstoffbin-
40 dung bilden und die Summe von r und w 0 oder 1 ist,
R2 Wasserstoff, Nitro, Amino, Isothiocyanato, Semicarbazido, Thiosemicarbazido, Maleimido, Bro-
macetamido oder Carboxy! ist,
R?® CG1-Cs-Alkoxy, -OCH2COzH, Hydroxy oder Wasserstoff ist,
R* Wasserstoff, Nitro, Amino, Isothiocyanato, Semicarbazide, Thiosemicarbazido, Maleimido, Bro-
45 macetamido und Carboxyl ist, e
mit der MaBgabe, da R? und R* nicht gleichzeitig Wasserstoff sein k&nnen, aber eines von R? und R
Wasserstoff sein muB oder R
ein pharmazeutisch vertriigliches Salz davon.

s0 2 \Verbindung nach Anspruch 1, worin das pharmazeutisch vertriigliche Salz ausgewdhit ist aus der
*7 " Gruppse, bestehend aus Kallum, Nairium, Lithium, Ammonium, Calclum, Magnesium und Chiorwasser-
stoffaddukten.
3. Verbindung nach Anspruch 1, worin R und R® Wasserstoff sind.

o _4. Verbindung nach Anspruch 1, worin R Wasserstoff ist, R® Methyl ist und w 0 ist.

8. Verbindung nach Anspruch 1, worin n und r 0 sind und m 0 bis einschlieBlich 5 ist.
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Adeee Mwuﬂamuum

.. @- 50 worin: jedes Q unabh~ngig V\gssersnt 3tt oder CHRSCozR st
:'-""""V\asserstoff oder (CHR5)WCO2R ist, jedes R unabhl ngig V\asserstoff Benzyl
~-oder - C.¢COdbriddadg nakip AnspRéh 1, wonnmdnd@keWaB&mfsad daB m ndestens zwei--aus+t
4. Summe von 0 und Q von Wasserstoff verschleden sein ntlssen und eines..vo:
- \\asser Sl?.Of\ferbnﬁmng micleAmpruganae dgkaotmevon O bi s einschlieBlich 5 ist, w 0 .oder.
st 100 EP 0353450 * c - L-oNMgR
e R2, .RB R4 und R5 we in Anspruch 1 definiert sind, od ei n phar mazeutlsch
ertragliches Salz davon. 5 17. Verbi ndung nach Anspruch 16, worin R &

‘Wasserstoff und Rs C, -4-AKRP ist. 1& Verbindung W 16 mit dér
~~~~~~~~~~~~~-§i ~~~~~ Q \ a A / ) . ‘

Wasser st of f oder

N 202\'/\9‘{i N:r zZs Jedes Q un bhang| g -
S SMIXZ/R i st, jedes anabhan%erstof Benzyl -
. oder d -C4-A kyl BSf, nit der |va| gabe, daB m ndes | von R

V\aSse; stof f verschi eden sein nmuB, m eine ganze Zahl vongO bis '
einsc |IeB|ICh 5ist, R, R3, R4 WEKRs wie in Anspruch 1 definiert smd 30

-Qder
.. eln pharmazeutisch vertrigliches Sal z davon. 19. Verbi ndung nach
-e- Anspruch Idripd t der Formel 35 N . R2<3H \
L N-Q Ho jedes Q unabhiéingig Wessbtstoff oder CHR®CO2R ist,
Q. jedes R unabhiingig Wasserstoff, Benzyl oder C1-Cs Alkyl ist,
mit der MaBgabe, da8 mindestens zwel von Q von Wasserstoff verschieden sein mussen,
m eine ganze Zahl von 0 bis einschlieBlich 5 ist,
R?, R3, R* und R° wie in Anspruch 1 definiert sind,
oder ein pharmazeutisch veriréigliches Salz davon.

6_' Verb| ndung nach Anspruch 1 nit der Fornel 35 Q R3

002 R R2
. (CH2)--c-N- H

8. Verbindung nach Anspruch 7 mit der Formel

}5(\/\

R2 (CH 2 ) ¢
m ]
H k/ \)
(I111)
worin:
45 Q und m wie in Anspruch 7 definiert sind,

R? ausgew#hit ist aus der Gruppe, bestehend aus Nitro, Amino, Isothiocyanato und Semicarbazido,
Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl oder
ein pharmazeutisch vertriigliches Salz davon.

s0 9. Verbindung nach Anspruch 7, welche 1-[2-(4-Aminophenyl)ethyl}-1,4,7 10-tetraazacyclodcdecan-47 10-
o triessigséure-4,7,10-frimethylester ist.

" 10. Verbindung nach Anspruch 8, welche 1-[-2-(4-Aminophenyli)ethyi-1,4,7,10- tetraazacyclododecan—4710-l RV
triessigs#urehydrochioridsalz ist.

55 o
11. Verbindung nach Anspruch 8, weiche 1-[2-(4-Isothiocyanatophenyl)ethyl}-1,4,7,10-tetraazacyclodode-
can-4,7,10-triessigséure ist.
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T e o T

(Vi) 60 worin: O und mw e In Anspruch 18 definiert SI
ausgewAhl t ist aus der Gruppe, bestehend aus Nitro, Am no, mm’@ !wymmm
-Sem car bazi do, Thi oseni carbazi dg, y?é flo, Bronacetamn do

- - odor '565 ei n pharmazouti sch vertir~g ches Sal z davon. 20. Verbi ndung
~nach Anspruch 19, wel che

a-[ 2- ( 42. Arsroi@ipieiish Aespfuch B: welche Ar@BminGien£yHa A7Y04eddRas/e0duddcan-4,7,10-triessig-
(R, S) - es s#gslddroeniglidsalzlistO- t r | s- ( R- et hyl ) essi gsaure-1 -isopropyl-4,7,1"

- O-trimethylester ist. 101 0- 1 e NERY

i ] 1 MeibirtiarigiidH Arspruéi? @it 8¢ FouirieD 8 1
. M & *B: 21. Verbindung nach Anspruch 19, wel che
. a-[2-(4- Am nophenyl )et hyl]-1,4,7,610-tetraazacycl ododgcan- 1- '
- (RS)-essigsaure-4,7,10tri,s- (R nmethyl)essigsdure is 22. Ver bi ndung nach-
~Anspruch 19, wel‘che R3

. ax-[2- (4-1sot hi ocyapat op enyl yethyl ] - 1H4 7,10 etraagmode- 5
X, 7, 10-tris- ( Rnet hyI) ssi gsaure !st/ 23. Verbi ndung

~can-7- (R S)-essi gsA
S (@{E)s-ch.t-q:.mmm_mm Kal i unsal z Nefh

- nach Anspruch 19,
. a-[2- (4- Am nophe- o
‘nyl)ethyl]-1,4,. 7y 10 aazacycl ocf(‘)deqan 1,4, Wﬁ i gsa e ist. 10 -
024 45 Ver bi ndungﬁ nach Anspruch 19, wel che a-(4-A
4,7,10 tetraazacycl ododecan-1, 4, 7-triessl g- sdure isg. 25. Ver bi ndung nach
~Anspruch 19, wel che. (1v)
a- (4- Am nophenyl )-1,4,7, 10-tetraazacycl ododecan-1, 4, 10-tries- sigslure ist.
15 26. Verbi ndung nach Anspruch 19, wel che Lo
a- (4e Am moprhenyl ) -1, 4,7, 10-tetraazacycl ododecan-1, 4,7, 10-tetra- essi gsaure
Cist. 27. Ve@bnmIUwﬁgnAmahWMmpnmd\ 19, wel che
.a- (4- 1 sot hi Bcayegendiiiistansdey Gupue, Pestchondas Qaﬁablwv.oﬁﬁtl@@ahund Hydroxy, 20
1,4,7,10- te'B‘r sHsgananls st pys deg (Gruppg begtahend e Nigo. Arainds Isofipgyanate.Semicgrbazign, che
a- [2 (4 N '9?95}5‘}? 0 Mplpignide. Bromacetamide ped Faexdlcy cl ododecan-

1,47 raess iure O-tetramet hyl ester ist. ,,,,25,  29.
" Verbi nduﬁ P ﬁg‘éﬁ“gﬁgi hcjf'éﬁ??i%‘f "che |

Rt Sﬁ"ﬁ’sﬁﬁ':@% Wﬁ,&@% ' e e I Wb,
. Anspy uc we C _
o 2 . Whﬂ%ﬁeﬁ&éﬁ );@;EJ?.Y&.] Tal w%lcﬁe J'%z'h@é‘f"g g‘%‘g&%qe40731'6-tetraazaﬁyclfgodecan- he

1, 4,7, 104l7abuResgpE@s glr e i st . ung nach Anspruc
- cf-[2-(4-1sothi ocyanat ophenyl )et hyll-1,4,7, 10- tetraazacycl odode-

wcan- 1,1, Y/erbfadd:@tnﬁ@eﬁ\sprgmnumedek Sdrmel, , f :
35.

R .... . 32. Verbindung nach Ahspruch 18 mit @er Fornel .35 40

' OO2R - - - a3 Q Q :5 ' R45N..- (MI1)

e iy (\ /w

R2 (CHp)——¢
: m 5 k/ \)

H

(v)
&0
worin:

jedes Q unabhiingig Wasserstoff oder CHR® CO2zR ist,
Q' Wasserstoff oder (CHRS),,COzR ist,
jedes R unabhiéngig Wasserstoff, Benzyl oder C,-Cs-Alkyl ist,
65 mit der MaBgabe, daB mindestens zwei aus der Summe von Q und Q' von Wasserstoff verschieden
sein mUssen und eines von Q Wasserstoff ist,

m eine ganze Zahl von 0 bis einschlieBlich 5 ist,
w 0 oder 1 ist,
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..~ 50 worin: jedes Q unabhangi g Wasserstoff odor CHR5S CO2 R ist, edes R
“'unabhl ngi g Wasserstoff, Benzyl oder G -CO0-Al kyl |st m t (Iif"lmﬂmm Hﬂ!&ﬂl]
- ~m ndestens ein Q von wasser st of f Ee&r;s%?sﬁ%gn i st, '
<. Zahl von O bis einschlieSlich 5 F R5 wi e |n Anspr Uch®1 defTni%ert

sind, R4 ausgewi hlt ist aus der G uppe, bestehend aus N tro, Am no,

-1 sot h| ocyanatg, Rﬁﬁrm,ga(sbﬁg.hﬁgspruznqggfﬂghgaa bazi do, Mal ei m do, Br omacet am ZdQu
~-und Car boxysaer 102 EP 0 353 4508 s

_ L oder ei ammhamazaaﬁuivembhcuwsalzcbg&dnches Sal z davon. ... . . '. o

7. Verblndung nach Anspruch 16,.worin B 3Vaserdpifingd RY Ci-rakYl isinspruch 32, wel che’
TE (2 I\/Et hoxy-5-ni trophenyl)-1, 4,7, 10-tetraazacycl ododecan- 5
-1, 4, 7, 1018 ¥erbiading ingebansmsuch d6 mit der Formel

7* 34 Ver bi ndung nach Anspruch 32, wel che

“a- (2- Met hoxy- 5-am nophenyl )-1,4,7,10-tetraazacycl ododecza\w/ -
A, 4, 71910-t et raessi gsdure-tet raanmoni unsal z ist. 10 35. Ser bi ndung nach: .. .

"f'._.:..__:-.-Anspruch 32, wel che R3 S
=~ a-(2- Met hoxy- 5-i sot hi ocyanajy0ophenyl ) -1, 4, EQ#@ t et azac%@ _

;----'--»--”--decan 1.4,7,10-tetraest AUr e-t et r aanmon al z

i e 36. Konpl € f assend ei fle V bi ndun gemal%‘ Anspr h 1 oder
;'el n phar mazeuti sch é gl l ches Sal z davdn, konpl I nem | on
eines Metalls, aus8éwahit von La, Ce, Pr, Nd, Pm Sm E Gd, Th, 15

~...Dy, Ha, Er, Tm Yb, Lu, Y und Sc. 37. Konplex nach Ansprtich 36, worin das

Metall Sm Lu oder Y ist. 38. Konplex nach A¥j)¥uch 36, worin das Metall. .
~153Sm--166Ho, 90Y, '49Pm 159CGd, 1401-, 177Lu, 175Yb, 20 47SC oder

142Pr ist. . ... L.l 39. Konpl ex nach Anspruch 38, worin das Metall :

153Sm - 177werirtt)der 90Y ist. 40. Konplex nach el nemder AnsprUche 36 bi's 39

viori n#das Vetieres Goifekidngla Wasserptorf pder CHRFCOef st Ver bi ndung 25 der =

- Anspr Uche 7, Jgdeggunqql;ﬁrngsgergefg,Bergglodarlc1 Qe ix nach Anspruch 38, worin -

5. das Metal el fl??x '"dP Waé%ﬁ’%‘?"ﬁ’d FURdGR RIS r uch 26. - 42. .
_Konpl ex nach %ﬁg& ,‘]?% "°" %" f‘f\'?est'a‘rl 153Sm odor 90Y ist. 30 43. .
Kanpl ex nag ul Hsgv'e'{/'\oﬁprf' oHRESY i on konplexiert ist mit der

Ver bi ndung @Eé Jipl ex nach Anspruch 43, worin das. I\/bt aII
53Sm i st. eiﬁ%ﬂ %W%%éncﬂgf:% ,&Kgpruch 38, worin das Metallion :

) _orrpl exigy t\/erbﬁ&unﬂ%&chdﬁffn}éﬁﬁ@H}%U%rﬁ{é?” Anspruch 30 oder 31. 46
onpl ex nach Anspruch worin das Metall 153Sm 90Y odor 177 Lu ist. 40 _

-47.. Kgnpl ex nach Anspruch 38, worin das Metallion konplexiert ist mt der
‘er bi ndung von Anspruch 32. 48. Konpl.ex nach Anspruch: 47, worin das Met aII
153Sm 90Y odor 177LU ist. 49. Konpl ex nach Anspruch 38, worin das

‘Metallion konplexiert ist mt der Verbindung von 45 50.
‘Konmpl ex nach Anspruch worin das Met abb2h538 :
4 _
. ' (qu) C
| " K/ \)

- 45
{VII)
‘50 worin:
Q und m wie in Anspruch 18 definiert sind,

. R? ausgewdhit ist aus der Gruppe, bestehend aus Nitro, Amino, Isothiocyanato, Semicarbazido,

Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl,

oder .
R TN -ein pharmazeutisch vertrégliches Salz davon. Co P

20. Verbindung nach Anspruch 19, welche «-[2-(4-Aminophenyl)ethyl]l-1,4,7,10-tetraazacyclododecan-1-
(R,S)-essigsiiure-4,7,10-tris-(R-methyl)essigséure-1-isopropyl-4,7,10-trimethylester ist.
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: ?"51 Korrpl ex nach Anspruch 38, worin das Metallion konpl exi er
:.Vel’bl ndung von Anspruch 11. 50 52. Korrpl ex nach Anspruch 5 ,"m ”,mmgil“”m .
~o.Metall 153Sm | st. 53. Konpl ex Basga h 38, worin das Metal ki
. konplexiert ist mt der Verbindtn pruch 34. 54. Konpl ex nach
-:Anspruch 53, worin das Metall 153Smist. 55 55. Konpl ex nach Anspruch 38,.
LEWOr N - ggsy I Xig€ WbictieS b2 alAmflBbheMs {nudwmmm b5 56
~_Kompl e%a n@i@}iﬁhd ﬁfﬂqm sfmggﬂ?vﬂ: @ga[ipig% 515@'ng|§]8 57. Konplex : .
~~nach Anspruch 38, worin das Metallion korrpl exiert Iet mt der Verbi ndung
- -.NACh  ARapVeisitiurd nach AAnspf@UIRDIOE WelEHRCA[2AR BRIty BnatophonyiRiny I} 4.2 30-WRéadidyciddodésm  SOY... ..
.- 0dor s 177L¢ani19R S)-assigsitire-4piopiseR-meaghosdigséire isth 38, worin das Metal lion :
‘Konpléxi‘ert ist mit der Verbindung von Anspruch 22. 60. Konplex nach =
© . "Anspr u@s ¥dbindwag navh chsprivibt 191 veldls3dBangedigdiiten Spmoniurialiunssiz. voB Jz:.-[2-l€oﬂq]'1i0@ae-, :
- unf-assendnybethidil 4G ktanzagsivdBlecansih dfesd@auraist. der MaBgabe, daB R2 und R4
prcht-Nitro tO soi n konnen und koval ent gebunden an einen Anti korper
" odertoei2h Yehindueg pach Anergie 1. welshe atbiypipephenyhrd 417, 1delpazecyplododecapad 47 iegugs o
=:Met al | 15?8??1'“166H0 90Y, 149Pm 159Gd 140La, 17Lu, 175Yb, 478c oder '42Pr . . -

L e Wl S NS BB B s AT

"-_'.-“"Antl orpe?' 'HSf "das Anti korperfragnent ei n nonokl onal er Anti kérper oder ein -

'.r..Fragrre . '_kdrper A
Sador dar iﬁ“’ﬁ g e Ao 1. {200 By ey b 051 SO P
o -_=(-ATCC HB 94 CC- 83 F(ab')2 odor B72.3 (ATCC HB 8108) i st. 66 Konj ugat - -
snach elzﬁeversi.edunmﬁaf UrBRudl 18] Sl oW@isbthiodlafiodfdndh-4 7 i ebaBadyflodd@étan- . 7"
;_--_,-.-.Ansmechem-ho.&raegsmsg&@.st 18, 19 oder 32 definiert |st 26 67. Konj ugat nach S
~-einemder AnsprUche 62 bis 65, worin das Metallion '53Smist, welches mt - ¢
7 der - Ve2hi vesibimigng/ omactAnamspucth @7 Wwaldiip| ef3-@iNitropisshyl)ethi}-1, Km,m-mgataanaododmmem der . . _
~=-AnsprUc het,62109ptaebdigsiwmet 4.7, 1¢@asanMdtylbtbi istn 153Sm  90Y oder 177Lu ist, welches-+ =
230, . .omt der Verbindung von Anspruch 32 konplexiert ist. 69. Konj ugat . ...
+~3nac s e 2heYarddung\magly Unprsuch2 19| welg®, «diAmingphenyiisthyl-1.4.610-tebBgeyclododeces| ches . . .-
omit der Mbi%&'@@ﬁ*l\ﬁ%‘?‘@&@%'ﬁt@nﬂi eX| ert Ist 35 70 Konj ugat nach:
- ei-nem der An rUche 62 bis 65, worin das 90Y oder 177L it,
viel che n¥ 4p VPt MSRHE \18n WAP?Q%r%[?H"Q‘?‘"R&S’ﬁW‘)%‘RX'Je‘W1°§?"“=Piy'°"f<6?‘r‘r'hgat
Unf” assend ‘(?Qfsﬁﬂ?ﬂﬁj nach Anspruch 1 oder ein pharmazeutisch

S o S i KX RS S o .
g

dor --das (,%ntlk per msnsft ei n monokl onal er Anti k6rper odor ein Fragnent -

davon iagtvernfmiundiRlh MEkBluch ffhit A eldch 72, worin der Antikérper odor das

T AAtik6rperfragment CC-49 (ATCC HB 45 9459), CC-49 F(ab')2, CC 83 (ATCC

~~HB~9453), CC-83 F(ab')2 oder B72.3 (ATCC HB 8108) !st. 74. Konjugat nach -
‘&i'nem der AnsprUche 71 bis 73, worin die Verbindung @i e in den AnsprUchen

;-+8, 13, 16, 18, 19 oder definiert ist. 60 75. Pharmazeutische :

ﬁ'.'._'.--..';For mul i erung, unfassend iR Konj ugat gemAB ein N Afsp he 61 bis 70.
.- mt 4el nem phar mazeytd vertr~glichercdgmger{ 104

ST : (CH3) c N o N-Q

B ' " ;{ k/ \)
. _ Q. -
{(VIII)
60
worin:

jedes Q unabhiingig Wasserstoff oder CHR® CO2R ist,
jedes R unabhéingig Wasserstoff, Benzyl oder C;-C-Alkyl ist,
mit der MaBgabe, da8 mindestens ein Q von Wasserstoff verschieden ist,
55 m eine ganze Zahl von 0 bis einschlieBlich 5 ist,
R® und R® wie in Anspruch 1 definiert sind,
R* ausgewdhlt ist aus der Gruppe, bestehend aus Nitro, Amino, Isothiocyanato, Semicarbazido,
Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyt, .
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daB- m ndes}ig BRarki¥eitiséARridGiches EiiFRiavAN Q und Q von Wasser st of f veracti- ede'n

" eine 26 zusi tzli che Kohl enst of f - Kohl enst of f bi ndung bil den, n O oder -

. \MssePst of

"-daBR2und ni c

011111 1111111 11111 11111 111111 EP 0 353 460 Bl

g L S *~z?_~R?3/er]jahren zum Herstell en el ner Verbi Mum”ﬂﬁm,mu”ﬂ",

", C'*2 )---C (CH2 ) r-tz (1A 1BP AP A50 Blyes Q unabhangi g WasSerstdff & *
-~ odor (CHR5)pCO2R ist, QL Wasserstoff oder (CHR5)wCOZ2R ist, 20 Jedes.
" R. unabhangb&,V\asserstoff Benzyl oder Cl -C4-Alkyl ist, mt der MBgabe,:

....sel.n.mJssen und, daB wenn QL Wasserstoff ist R3 von Wasserstoff..verschi ndnn

. sein nuBgs, N&ﬁﬁ&:n&&na&dﬁﬂ%@;ﬁﬁtﬁl &, Wesiche I S{2dthoRgiehitrépheny§4, 441 )dtradzadyclodbdedart Y
sunabhgngi g1 ¥k3ceetradsagsiusisad oder zusamren mt ei nem benachbarten X ‘und - Y

. Ist m ei3aeverhinduag AatH Auspruch) 32) weletiend (2Mattel)-5-arthindpBenyht 47p0-1atraazedelpd0290an- ,=' o
.. Ooder 1, 904.7,10-tetraessigsédurefotroahgnoniumsaiz 6t. der MaBgabe, daB n nur dann 1 ist,

- wenn X und/ oder Y eine zusat zliche Kohl enst of f - Kohl enst of f bi n- dung bil den
- “und’ dite BuMerbindung npchiAngPryeh(32p elghe la-@d4ethoxyS-issikiepyenatephenyls 4. Al stetteracgiadppe,
-~ "best ehend aefsn-vxaZé%tegeea$issﬂurmﬁeﬁrmm%wmm¥ I8t sot hi ocyanat o, Seni carbazi do '

"Thi osem car baze i do, i mdo, . %romacet am do und Carb sg‘ L
Mo v s e e e s phr
sot hi ocyanat o, Sem car bazi do,

 Tabosem gaidiAbin Mabi ey BLAURECLETL Sy yg CRrDOXYL, ¢ der MaBgabe,

o el chzel ti sser'sto sei n kénnen, aber eines von R2 =
~und RW 448 Kompné&b&é@hﬁép%ﬁ 36 Sichin BRBMGEIR 536, NssPh o WBZRH, 1536l wogg trrag sy es
- -Sal z gavonsngghas »emdstel nen der f ol genden Schritte: (A) Unset zen ei ner -
. ..Mer bi ndung der Fornel HN-H50 OO o ((CH2
) C-( CHB) Kbrfiiplex natiAnsbrodh 38 wdridasli@dtall 153Sm, 177 Lu oder 20Y ist. o

40, Komplex nach einem der Anspriiche 36 bis 39, worin das Metallion komplexiert ist mit der Verbmdung
25 der Anspriiche 7, 8, 13, 16, 18, 19 oder 32.

41, Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspru;:h-26.-- - .-
42, Komplex nach Anspruch 41, worin das Metall *3Sm oder 20Y ist.
” 43. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Ansp(hch 27 . .
44. Komplex nach Anspruch 43, worin das Metall 53Sm ist. I

35 45. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspruch 30
oder 31.

46. Komplex nach Anspruch 45, worin das Metall *3Sm, °Y oder *77Lu ist.
- 40 47. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspruch 32,

48. Komplex nach Anspruch 47, worin das Metall '538m, 3°0Y oder 77Lu ist.
49. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspruch 10.
60. Komplex nach Anspruch 48, worin das Metall 52Sm ist.
51. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspruch 11.

s¢ 52. Komplex nach Anspruch 51, worin das Metall 153Sm ist.
53. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbinduhg von Anspruch 34.
54. Komplex nach Anspruch 53, worin das Metall '*3Sm ist.

55

5§5. Komplex nach Anspruch 38, worin das Metallion komplexiert ist mit der Verbindung von Anspruch 36.

§6. Komplex nach Anspruch 55, worin das Metall 153Sm ist.
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| 0111131121111 worin: X und Y unabhl ngi g Wasserstof f sind

- &l nem benachbarten X und Y ein e Kohl enst of f - mg
-bilden, n O oder 1 ist, mei neeﬁfgl“?gé%ﬂ]von 0 bis einschliel=li Eh 10 4st, .

1 =0 oder 1, mt der Ma~gabe, daB n nur 1 ist, wenn X und/oder Y eine

~zusat Z g, cmp\wm&m%&mcim&%h@aétm&aﬁdeh Rompithtiod isDink 86 VerbifblingMadheARspruch 21.
:a- Hal ocar bonsgur eester der Fornmel 10 Br CH2CO2R wori n R unabhangi g Benzyl
" od_er Cis8.- Kefnpfdx ledh Ansgruchisn, vwiban désagstnwasth, ey b@s vorugani schen Ldsungsmi ttel s
- und ei ner Base, bei elner Tenperatur von 0 * C 15 bis R ckfl uB,.

“di e demshi lmﬁlplegaabhdmpnﬁmma”ﬁhmﬁ Had)Mdbedtior kdnpiegiee Ist it derWitbindung*von Anspruch 22. SR
X Y, m n, r wie vorstehend definiert sind, QL, R3, R4, RS Wasserstoff . .
_.si nd, mo&omplbehdhwnsm@brWB@mzyﬂs Nt "536mcPo oder 77 Lu ist. R2 Nitro ist oder "
(B) Unset zen des Produkts von Schritt (A) nmit einem Hydrierun smttel,

etwa P@1-CKapjugat\nsdassengteinpn Korplaxggemas Ansgrehi 3t ittdeoMaldgahe: #ag i yahR* pieht Hitra

- "EP0353460B1 Fomm c LM S EPO35 WO 813I

2 Ver BP ndunigisrkSanep uphkaxglent Q?bA7d°06‘P E‘E%’e“"t"f?éﬂ‘?r odpppin Antikdeperiiagment. - 1 \j e
“ovor stehend definiert sin

rsof,
& it it oot B 84, P sl KA ete o o3P eyt Sk e’.fsx%
“Ver bi ndung ?:l% FESY (111A) we vorstehend defini ert nmt einem

d 3 v of: t
| g%.la:llcsig: %r ea %%Jg%g?r%&gﬁﬁggﬁ@dgqé %"ng ‘th“{‘/\oéﬁvis ?rl\%a{;st'- ugoer - serstoffgas .,
0 er SO b3 ack ARATTO 56 b5 woll i YRR BRI RS (1A

“Vor zuse- nh@ﬁklor)&féﬂ\rﬂnkarb@roé(eremFrdgmeﬁtdWoﬁ@{OfStehend definiert sind N
- R4, Wasserstoff sind, und R2 Amno ist oder . 35. (D) Unset zen des.-

“Pr odu ks Kopjpgadaiach msp(ua) 6M1 Worid | doe Mn¥kbroblabdee e ARkbipbreagioar CA@9 (AToCOTEB -
. Br CH2 CO2 Ro4s8)r CCr49 F(Bb')2, CC-83 (ATCC HE d458), BRC128 &lab)rogergd7Ba wmac HEl@8)Gd. - C4- Al kyl -
sist, in der Gegenwart sines organi schen L6ésungsmttels und ei ner Base, bei -
ei ner $enifaniugat nach\ainemdeCARspEIcR Rikiis @ﬁsworu\m-qw@blwmwndrud@ewsmqhembr&m (| A) .
vor zusehel$, 18,49 pder 32 defmiertist. n.  r wi e vorstehend definiert sind, :

Q, #R3, R4, R5 Wasserstoff ist, RCLl -4-A kyl oder Benzyl ist, und . .....
R 67. Konjugat nach einem der Anspriiche 62 bis 65, worin das Metallion 38m ist, welches mit der _

Verbindung von Anspruch 27 komplexiert ist.

68. Konjugat nach einem der Ansprilche 62 bis 65, worin das Metallion 53Sm, ?°Y oder 177 Lu ist, welches.
30 mit der Verbindung von Anspruch 32 komplexiert ist. '

69. Konjugat nach einem der Anspriiche 62 bis 65, worin das Metallion '538m ist, welches mit der IR
Verbindung von Anspruch 35 komplexiert ist.

a5 70. Konjugat nach einem der Anspriiche 82 bis 65, worin das Metallion 53Sm, 20Y oder 77 Lu ist, welches
mit der Verbindung von Anspruch 22 komplexiert ist.

71. Konjugat, umfassend eine Verbindung nach Anspruch 1 oder ein pharmazeutisch veriréigliches Salz
.davon, kovalent gebunden an einen Antikérper oder ein AntikSrperfragment.

72. Konjugat nach Anspruch 71, worin der Antik&rper oder das Antikdrperfragment ein monokionaler
Antikdrper oder ein Fragment davon ist.

73. Konjugat nach Anspruch 72, worin der AntikGrper oder das Antikdrperfragment GC-49 (ATCC HB
45 9459), CC-49 F(ab")z, CC-83 (ATCC HB 9453), CC-83 F(ab"). oder B72.3 (ATCC HB 8108) ist.

74. Konjugat nach einem der Anspriiche 71 bis 73, worin die Verbindung wie in den Ansprlichen 7, 8, 13,
16, 18, 19 oder 32 definiert ist.

~ 60 75. Pharmazeutische Formulierung, umfassend ein Konjugat gem#B einem der Anspriiche 61 bis 70, mit
einem pharmazeutisch vertrliglichen Triger.

&6
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52 Am no st oder 50 55 106 (E) Umset zen einer Verbind ﬂnﬂ Ii ﬁi[ ﬂm m
. 00 n4j I " , " I

Cc CH2 ) _(gp  S5¥4s0'h

SN - HL5 (VA) wor n Ql_f-":'””':

" (CHRB), C2R i st, 20 j edes R unabhfingig Benzyl odor CL - C4- Alkyl
-unabhgngl g Wasserstoff sind oder zusarnmen mt einem benachbart en X' und=y

o5 m el ne gange Zahl von O bis einschliefflich 10wst, r =
' Qoderd, w = Qoder 1,

“unabhngi g
" RUckfluR  um'die

4 Al kyl oderR
~"des Produkts von Schritt (E) mt einem Hydrierungsm.ttel, we etwa Pd/C

st Jedﬁwﬁ&rémbohm‘@ugm s verbinduag Berdrel C, - C4- Al Kyl ist, X und.-Y-jeweid
.-.-_eine zusat zl i che Kohl enst of f - Kohl enst of f bi ndung bilden, gn 0 oder 1 st

der Bgabe, daB dig Sunmme von oder 1

car bogf ester der Iﬂ) mel 30 Br PCO2R wor 7 j edes’ R
vl(d t),____n_ ler el nes orefi schen

' er ai?,;j) Gler Te erat on 0* C35 bi s;“_":::';"-f_

_ i ndung er Form‘?I qg) vor zuseheM A& Y, QL

m n,%r we vo1é3 ehend definier® sind, R3, R4, R5 V\asserstof'f sind, RCL. -
en

zyl ist, und 40 R2 Nitro ist odorQ(F) Unsetzen ,'“;_

ist, mt einema

. Losungsm t t'el

. mt Wasserstoff unter St andardreaktlonsbedl(rwpgen um di e Ver bi ndungen der ‘%
-Formgl (1A) vorzusehen, worin: X Y. Q, m n, r we vorstehend definiert e
sind, 45 R3. R4, R5 Wasserstoff sind, RC, -4 A kyl oder Benzyl - - :
1St, und Rggsm no ist odor (G Unsetzen des Produkts entweder aus Schritt -
(B) odor (D) jedbd Q GhabRmEly WHseEtAmddBgenRs)COR istM € et wa el ner starken Slure,. ... .0
um di e Ver bi qudwagsertoff@ter (KCHRYRICO{A 8) vor zusehen, worin: 60 X, Y,

M N,20r W e YdesR edabhtiigig SWasserstoift Bepiyh dder G1-Cs-RByl isSR4, Rs Wasserstoff sind,
mit der MaBgabe, daB mindestens zwei aus der Summe von Q und Q' von Wasserstoff verschleden
sein mlssen und, daB wenn Q! Wasserstoff ist R® von Wasserstoff verschieden sein mu8,

jedes R® unabh#ingig Wasserstoff oder C1-Cs Alkyl ist,
X und Y unabhiingig Wasserstoff sind oder zusammen mit einem benachbarten X und Y eine

25 zusétzliche Kohlenstoff-Kohlenstoffbindung bilden,

n 0 oder 1 ist
m eine ganze Zahl von 0 bis einschlieBlich 10 ist,
p = 1 oder 2,
r = 0 oder 1,

80 w = 0 oder 1,
mit der MaBgabe, daB n nur dann 1 ist, wenn X und/oder Y eine zus#tzliche Kohlenstoff-KohIenstoffbm- '
dung bilden und die Summe von r und w 0 oder 1 ist,

R? ausgewihlt ist aus der Gruppe, bestehend aus Wasserstoff, Nitro, Amino, Isothlocyanato,. T
Semicarbazido, Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl, A

35 R® ausgewdhit ist aus der Gruppe, bestehend aus Ci-Cs-Alkoxy, -OCH2COzH, Hydroxy und
Wasserstoff,

R* ausgewihit ist aus der Gruppe, bestehend aus Wasserstoff, Nitro, Amino, Isothlocyanato,
Semicarbazido, Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl,
mit der MaBgabe, daB R2 und R* nicht gleichzeitig Wasserstoff sein knnen, aber eines von R? und R*

40 Wasserstoff sein muB oder '

ein pharmazeutisch vertrigliches Salz davon
umfassend sinen der folgenden Schritte:
(A) Umsetzen einer Verbindung der Formel

50 . 0 A\ /c\ (CH> ' _(\, N-H
— \\;/<n n é v\\~//>
H

55
(IIIA)
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- -n, r wie vorstehend definiert s
- Wasserstoff ist, und 107 EP 0 353 450 81

- definiert sin

"R Wasserstoff ist und R2 Arino et oder (H Ursetzen des P
Schritt (F) mt einemEntesterungsmttel, wWe etwa einer i “ MI"'III

Sl.ure, umdi e Verbi ndungen der vor zusehen, wo
ure, ge! g&g’iﬁ%ﬁdéﬂ

R5 V\asserstoff S|nd, R

¢ L " worin? R2 Am no i st odoer (I) Umsetzen einer Verbindung der Formel

(VA), wie vOrgledenfadisigigedsbretofsihd 8den SiBammbh fitlbinai e Mbarten Benawlemul fonat_

: ,der For mel zusitzliche Kohlenstoff-Kohlenstoffbindung bilden, G
S..-.. abodk9aE - g, COOR 10~~~~~~~~~~ 0= 016 worin 20~ _
R und R5 wi e M(brns'rgahezdﬂdmfomsamsbhlemmlmomtm di e Ver bi ndungen der For nel A
--vor zusehen, woeiomderd, Y, QL, Rs, m n, r wie vorstehend definiert sind, 'R3
und R4 V\AsSwir ey Mabgabe.rd nRUCL ist,dven k(yhd/we?( eibe rzuspkzliche tKohiensteffHKghlenstofibin- -
"R2 Nitro | sungigiden, (J) Unset zen des Produkts von Schritt (1) mt einem

Hydr i er unggmi eineal a-Halgcarbensiuieestgy @r fipmeMasser - stof f, unter
St arvdar dr eakt i onsbedi ngungen um di e Ver bi ndungen der For nel (1A

“vor zusehen,Br@isCOR XV, , Rs, m n, r wi e vorstehend definiert sind, R3 =~
und R4 V\aszyf%;“gt off g{?&n % RCL -4-A kyI oder Benzyl ist, und

R2 Am no i e

Ent est erunq) Fﬁutc ﬁz al elge ({ amscéI nersun s%}é un%rlger , Bélaa'ner(‘(]?}nlp %ﬁﬁ’hg%en der -

For ngl (1 A) gg @ﬁﬂuﬁ&n d\gpgoweoé@ﬂ é zug;" nRewin:M N, r we vorstehend :
n, r wie vorstehend R Wasserstof f sind und R2 Am no -
. ist oder (L) yrrﬁetnzq:a VWis8& StofVGido! ndung der Formel H: 40 sc (CHZ).
- C cH2 R Ci-4+-Alkyl oder genzm und
H R2 Nitro ist oder e
(! VA) wor i nB) Mmuétfbnquseweddds mnamhmng\)gnvmmrwdﬂérﬁngsmmd omeethuwarmm m t
- ‘el nem’ benaokdsseriten uetSienddrdtaktionsbedingumgencunz die Merdiriduipen der Formel (IA) vorzuse- . .. ..
-3----"'Kohl enst of fheialstienst of f - Bi ndung bi | den,
o X, Y, m, n, r wie vorstehend definiert sind,
25. Q', R3, R*, R® Wasserstoff ist,
: R Ci-Cs-Alkyl oder Benzy! ist, und
R2? Amino Ist oder .
(C) Umsetzen einer Verbindung der Formel (illA) wie vorstehend definiert, mit einem Hydrierungs- _
_ mittel, wie etwa Pd/C mit Wasserstoff, unter Standardreaktionsbedingungen, gefoigt von Chlorwas-. . ™~
807 serstoffgas in der Gegenwart eines L&sungsmittels, um die Verbindungen der Formel (IA) vorzuse-
hen, worin:
X, Y, m, n, r wie vorstehend definiert sind,
Q', R, R*, Wasserstoff sind, und
S R? Amino ist oder
. 88 .. (D) Umsetzen des Produkts von Schritt (C) mit einem a-Halocarbons8ureester der Formel

BrCH2CO2R

o worin:
. 40. jedes R unabhéngig Benzyl oder Cq-Cs-Alkyl ist,
B _in der Gegenwart eines organischen L&sungsmittels und einer Base, bei einer Temperatur von 0°C.
bis Ruckflus,
um die Verbindungen der Formel (lA) vorzusehen, worin
_ X, Y, m, n, r wie vorstehend dsfiniert sind,

T 4s Qt, R?, R*, R® Wasserstoff ist,

o R Cy-4-Alkyl oder Benzyl ist, und

R2 Amino ist oder

- 860
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" ) \J in der Gegenwart eines organischen L&sungsmittels und einer Bass, bei einer Temperatur von 0°C

-~ R3“ Cl -CG Al koxy, -OCH2 C2 H oder Hydroxy ist, n O oder 1 iSt; mreine-

‘ganze Zahl von O bis einschlieffllch 10 ist, 108 EP O 35 mmlﬁh

b C LMDl r =0 oder 1 mt I daB n nur

" “und/ oder Y eine zusatzliche Kohl%pégﬁé\@o%ghl enst of f bi ndung b J 'mmn”m
. einer a-Hal ocarbonsgure der Fornmel 6 BrCH2 C02 H in der Cegenwart eines

-7organi schen é)mgm,gepegrﬁndmgdgl,:aﬁ{e, Base be! einer Tenperatur von 0 * C~
o bi s R-ckf ué um di e Verbi ndungen der Fornel (IA) vorzusehem:
cworin: X Y, R3 m n, r wie vorstehend definiert sind, QL. und R2 ...
- Wasser st of f sind und R4 Nitro ist oder (M Unsetzen des Ryodukts von

cwSchrigt (L) mt elnem Hydrierungsmttel, We etwa Pd/Cmt 15 = o
. Wasserstoff, unt er St andardreakt i onsbedi ngungen “um

dungen defl'
, I we varstehend .

SO]I; mel (1 A).: bekeid zu- s':?zf , Wworin: » ars -
| -~ R2 A der. 20-
(0 Urechel _v—r@ﬁ'}*—a@“ f?}éf LI (%" { oder 20:7

H...1: =
+H t(VI I I A) 35.worin: X und Y Reweils unthangl g Wasserstoff sind oder I
~zusamen -mt el nem benachbarten X und Y el ne zusatzliche B I

. * Kohl enst-of f - Kohl enst of f bi ndung bilden, Q CH2 CO2'Rist, 40 o R
- Benzyl oder Cl1 -4-Al kyl |st n 0 oder 1 ( ¢4) m ei ne ganze Zahl von O bis .
- el nschliefilich 10 ist, r = Ooderl, nit der  Maf gabe, daB n nur 1 ist, wenn-=

- X_und/ oder Y eine zusfitzli che Kohl enst of f - Kohl enst of f - 46 ' Bi ndung o
 bilden, mt  ghner a-Hal ocarbonsdure der Formel Br CH2CO2R 60 worin R .
wie vorstehend@d(g,‘.m Rigst, In der Gegenwart eines organi schen L

N -"Ldsursgsm ttel Sigas® A ui.eﬁg@@&w b cepRkyl kgnperatur von 0 C
- jedes R® unabhingig Wasserstoff oder Ci-Cs-Alkyl ist, :
X und Y jewsils unabhiingig Wasserstoff sind oder zusammen mit einem benachbarten X und-Y-~ - = ~rrse -
eine zusétzliche Kohlenstoff-Kohlenstoffbindung bilden, -
n 0 oder 1 ist,
25 m eine ganze Zahl von 0 bis sinschlieBlich 10 ist,
r = 0 oder 1,
w = 0 oder 1,
mit der MaBgabe, daB die Summe von r und w O oder 1 ist,
. mit einem a-Halocarbons3ureester der Formel
80
BrCH2CO2R
worin jedes R unabhiingig Benzyl oder C;-Cs-Alkyl ist,

85 " bis Rickflus,
um die Verbindungen der Formel (1A) vorzusehen, worin:
X, Y, Q', m, n, r wie vorstehend definiert sind,
R3, R*, R® Wasserstoff sind,
R Ci-4-Alkyl oder Benzyl ist, und
40 R? Nitro ist oder
(F) Umsetzen des Produkis von Schritt (E) mit einem Hydrierungsmittel, wie etwa Pd/C mit
Wasserstoff unter Standardreaktionsbedingungen, um die Verbindungen der Formel (1A) vorzusehen,.

worin:
X, Y, Q', m, n, r wie vorstehend definiert sind,
45 R3, R*, R® Wasserstoff sind,

R Gy -4+ Alkyl oder Benzyl ist, und
. R2 Amino ist oder
(G) Umssetzen des Produkis entweder aus Schritt (B) oder (D) mit einem Entesterungsmittel, wie
etwa einer starken S3ure, um die Verbindungen der Formel (IA) vorzusehen, worin: '
80 X, Y, m, n, r wie vorstehend definiert sind,
Q', R3, R*, R® Wasserstoff sind,
R Wasserstoff ist und
R2 Amino ist oder
(H) Umsetzen des Produkis von Schritt (F) mit einem Entesterungsmittel, wie etwa einer starken
] Séure, um die Verbindungen der Formel (IA) vorzusehen, worin:
X, Y, Q', m, n, r wie vorstehend definiert sind,
R3, R*, R® Wasserstoff sind,
R Wasserstoff ist, und
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" -.’_* C L MpenSisulbagidegergen, um di e Verbi ndungen von Fornel (IA)
" R2 und R5 Vasserstoff si nd, und - . R2 Amino ist oder 6 - - -~

bis RUckflul3, umdie Verbindungen der Fornel (IA) vorzuseh% WOI | N:

- QL, 0, m n, r we vorstehend definirert sind, 55 Hﬂﬂgﬂuﬂmn”m "
ist, und R4 Nitro |et oder (0) eﬁggﬁéggs ProduktIs von Sch {

el nem Entesterungsmttel, we tarken'’ Sgur e, gef ol gt von
einem Hydrierungsmttel, wie etwa Pd/C mt Wasserstoff unter
St andardreaktnmﬁno ,th,ger 0 EP O 353 450 Bl

~~~~~~~~ 0y Umsetzen vinsrVerdiddbdgl dor Farnbildua)l Wibhbrsibiichd Hofiniok Lrhit sinérl o&ﬁ&BakﬂﬁGBS I |

. vorzusehen, worin: X, Y, @, Q m n, r we vorstehend definiert sind,. R :

.(P) Ursetzen des Produkts von Schrll“t ( G cooRF) , (K, (M oder (0) mt :
Thi ophosgen, um di e ent sprechende Ver bi ndung bereitzustellen, worin R2 oder -

R4 1sothiocyanato ist. , .. .--.=74. "Agrfahren zurn Her st el | en- ei nes
Mono- N- al kyl i erten Pol yazarracrozykl us,o unf assend das Unsetzen-------- ei nes
a- HdPocar bonsgureesters nit zw schen ejns bis fOnf Aquival enten el nes
1,4,7,10- Tetraazacycl odo- 10 decas= @ ei nem Losungsnmittel, welches
ei nen Protonentransfer nicht férdert. Y& Verfahren nach Anspr uch 77,
-worin der o-Hal ocarbonsgureester d, rom 4(4-nitrophenyl) -
but gpsaur emet hyl ester, 2-Brom 2-(4-n henyl ) et hansaur enet hyl est er,.
a- Brom (2- met hoxy- 5- nltrophe- nyl)es urenet hyl ester oder d, 1 _
-2-Br om 4- (4-ni trophenyl ) but ansdur ei sopropyl ester Ist. --PatentansprUche
: fUr f ol gende Vertragsstaaten: ES GR 1. Verfahren zurn Herstellen einer
. Ver bi ndung wd@t Formel ::: :. ... . 20. :
V t 2 | ~~~~ .R und RS wie vorstehend deﬂmert sind, _ _ SRR
.. X ufd die Verbindungen der Formel (IA) vorzusehen, worin: ~ ~~~~~~~~~~ (1A ;.. 6.2 5. . ...
fl 21/ \\ XY, Q' RS, m,'n, iNvie yarstehend definiert sind, 26R5 3- ¢, (cHp)~

UE(CH2)r y  R®und R* Wasserstoff sind, ) e Ve sr-> T e R -
;. ~~~j edes ®Cundiitibadgl Benpphisk erdst of f odor (CHR5) pcozR i st - e
~~~~2§J WasserBiNigaistodesr (Cl - 113), C021 i st,

- .36 () Umsetzen qea Feaguids ypn He ﬁ'n@ it m*éxdﬁvrwmlﬂﬂewzgwac?d& "‘twas*’@'ﬁl A| kyI

i st, stoff, unter Standardreaktlonsbedmgungen. um die Verbmdungen der Formel ﬁ)i\iorzagpeqvﬁ?r@abe .

' f_-.daB m ndest e ?H?Ed%ﬂe'@'%d QL von Wasserstoff verschi eden-
sei Ny nossen u en “s sdserstoff i st R3 von Wasserstoff verschi eden
“sei 1’ nuB, jed Alo Wﬁsserstoff oder C, -C4 Alkyl ist, Xund Y .
‘unabhl ngi g P £ QRC L& nd - Y

R g*g‘;ﬁﬁs%% % 4 i itk
| st I m el ne gRRzZE, Aa nv,qme Qorgéhgn@aeﬁﬁg,p;,ﬁ@t e 10 i st 2

35 R3, R* und R Wasserstoff sind und

R2 Amino ist oder
(L) Umsetzen einer Verbindung der Formel

w0 - "
. R3 '
(2 Y
:
-H
780\ ¢ - N
45 s—— \ ' / N
Y m
NO2
50 (IVA)
worin: .
X und Y jeweils unabhéngig Wasserstoff sind oder zusammen mit einem benachbarten X und Y
55 eine zusitziiche Kohlenstoff-Kohlenstoff-Bindung bilden,
R3' C1-Cy-Alkoxy, -OCH.CO2H oder Hydroxy ist,
n 0 oder 1 ist,

m eine ganze Zahl von 0 bis einschlieBlich 10 ist,
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~.Amino, |sothlocyanato, Senmicarbazl do, Thl oseni car bazl do, Mal el mi do, .

o Ni t ro " Ami Nomit bifid lFHaEyBunEALEs debEdTmeIar bazi do, Thi osem car bazi do, Mal ei mi do
- -Bromaeet am do und Carboxyl, mt der Mufgabe, daB R2 und R4 nicht

P = 1 oder 2, 1 = Coder 1, 45 W O_ode_r 1, mt der B abe " daB~ T
Fot stort iy SRS dung g it 1 Sorme, v i Wy

ist, R2 ausgewdhlt ist aus der ehend aus \Wasserstoff, ‘Ni f'r os

- Bromacet ani do yndg &qf poxyl, 60 R3 ausgewAhlt ist aus der’ Grup'p""'

~-best ehend augit Gor WBgdok,084: n -falCHddeOR Het, MR X Mndiask VO&RL EikiRliche KoRBMtoft
..o . kdRbnasiB@eMbldenj St aus der G uppe, bestehend aus Wasserstoff,

gl ei chzeltlgBMHﬂKBHstoff soi n konnen, aber eines von R2 und R4 55

‘-".-'-'-'fCI';'-4-AI kyl oder Benzyl ist, und R2 Nitro ist oder (B) Umse#zen des.

- Wsserstoff sein muB oder ein phar mazeut i sch vertr~gliches Sal z davon
. unfassend ei ingar Gegenva| aifes duganisShenr Losyngsmittels| urg einer Byse (pei3HBr J@@peRtur von 0°C S
S 11111 11717149 RiokAys; LI 111 (A) Unsetzen einer Verbindung der Formel H . =%

0 10 um die VG'@‘"q”"Qe" der Formel (IA) B worin:
NH 10 X, Y, R¥, m, n, r wie vorstehend definiert sind, HH(IIIA) 15

worin: X und Y H%Fo'?‘u Fﬁ“%%’?éﬁ“gtoff si nd oder zusarmen nt ei nem

benachbarten é’ﬁ% ~t zI ohl epst of, of f b

 bilden 20" ?’*:'s:r"n@ e S R R e
ei nsc "eBlY& n nur fz wenn

- X_und/ oder ehie F@u§,k;;meq)3|%teh@,gldmhg{ng, Kohl enstoffbl n- dung bil den 25

- mt einema- Ha|qu:ah RIS B U RES & sifiGg For mel  Br CH2CO2R wori n R unabh~ngi g

- “’Benzyl oder ClRﬂMmAﬁskNderl st, 30 in der Gegenwart eines organi schen..

_;.__._5_.,;__.,_Losung;smttedmumgdzeﬁlema—weﬁbaﬁmgdae!-'onauner Tenperatur von 0; bis RUckflu8,. u
di‘e Ver bi ndungen der Formel (1A) bereitzustellen, worin: X, Y. m n, r W|e

vorstehend definiert sind, QL, R3, R4, Rs V\asserstoff sind, .35

- - Produkts von Schritt (e ni t _ei nem Hydrierungsmittel, d/C mit 3
\W\asse#sst of f, unt andard ti onsbedi ngLQ1 en, um d| i ndunpen der- e
< Formel (1A) vorZhse\ : — N’-H e i
Sl Y m
e (VIIIA)

\/
35
worin:

X und Y jewsils unabhéingig Wasserstoff sind oder zusammen mit einem benachbarten X und Y
eine zusitzliche Kohlenstoff-Kohlenstoffbindung bilden,
Q' CH2CO:2R ist,
40 R Benzyl oder Cy —4-Alkyl ist,
n 0 oder 1 ist,
m eine ganze Zahl von 0 bis einschlieflich 10 ist,
r = 0 oder 1,
mit der MaBgabe, daB n nur 1 ist, wenn X und/oder Y eine zus#tzliche Kohlenstoff-Kohlenstoff-
45 Bindung bilden,
mit einer a-Halocarbonséure der Formel

BrCH2COzR

50 worin R wie vorstehend definiert ist,
In der Gegenwart eines organischen L8sungsmittels und elner Base bel siner Temperatur von 0°C
bis Rlickflus,
um die Verbindungen der Formel (IA) vorzusehen, worin:
o X Y, Q', Q, m, n, r wie vorstehend definiert sind,
.. 66 R2 Wasserstoff ist, und
R* Nitro ist oder
(0) Umsetzen des Produkts von Schritt (N) mit einem Entesterungsmitiel, wie etwa einer starken”™ - ™" &~
S&ure, gefolgt von einem Hydrierungsmittel, wie etwa Pd/C mit Wasserstoff unter Standardreaktions-- -
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~-hen, worin: 40 X Y m n, r we vorstehend def| niert sind, QI,

R3, R4, R5 Wasserstoff ist, -C4- Al kyl oder Benzyl
.;__lst oder (C) Unsetzen einer Ve&?on%n&o%qr For nel (IIIA) v““l“ﬂ"uﬂlmm”"l
. definiert, mt elnem Hydrierun mttel, wie etwa Pd/E nm"t & * . =
~z\Wasserstoff, unter Standardreaktionsbedi ngungen, gefol gt von Chlorwas-
serstoff ga§edin'aur%€.§ uFREPTBMdunddh HSFokst UAGSRkdeheh| WorinUim di e Ver bi ndungen: der
QWE' MO ZAIS 8- m, e Pwie WEtbHand dofinigrt sild, N, ' wi e vorstehend definiert”
isi‘nd, - QL, RBRRAund\MSﬁggé;;t@fg‘*nds.hrﬂd und 50 R2 Amino ist oder (D)_;
:Umsetzen des @I}\ﬁﬁiﬁkﬁt&dyon Schritt (C) mit einem a-Hal ocar bonsaur eest er. der ;
Formel Br Cig Uskddtzbh 96s Produkts verDSehAtt (BRABS (MR (M)adsler-KQ)i it Bbiophpsgendem dii
- CA- Al kyl  brtéprechendel Berbifihag beraitzustalibm ererin0*@deri RS ddothipcyaggaissmi t tel s und ei ner ..
.Base, be! einer Tenperatur von 0 * C bis Rl ckfluB, um di e Ver bi ndungen )
der.. Fortmlerfghreh) zuwo Harstelish csines Mano-N-aliylienten Relyagamacrogyidus, wpiasseidodas Ymsefzep ert— = "
ind, Q einESe-HRMcarRAsEVIaestary it eischensains b fenf Aquivalenjep einesshbd 10HieHaazRoyeiade- | ng 5.
'R2. Ai no deeans mmm(LE;unm@! elghesiojngnt P%?%meah@c"a@fd*’ﬁor mel H 10 5 -
Jedos“

‘Wunabﬁ%ﬁ@ﬁﬁll’ -C- (77CHZ) QYA Ioc nséurees%r (1(1:5%5 )% hang| 0o
Sse S

:.V\asserstd’ﬁa"’@ 12(‘?' °ph V "iﬁu By _
| SI.EIC}%Odorny%ﬁ 'Het Steé?%;g eﬁ‘jS"E ?“ hen % zus~t zZi ~che tort
Ko nst.of f - K 0 d 1 , |
Gon o Brearsilinf Rttt "%“f”g?&*‘%%‘e Fes,aR T O % 'ofiter T 20 ader f"h'm-t
“deF M 93 Ranrdhain HoftesH BRr Vé?!i\ncfuné“ﬁi&| Fémd Oder 1 ist, mt einem | o

.a= Hal ocar bonsdureester der For el Br CH2C02R wor i n jedes R . S
.unalpf ngi g Benzyl oder Cl1 -C4-Al kyI lst in der Gegenwart eines or gani scheni
L 6sungsmttel s und- e| ner Base, be! el ner Tenperatur Qon 0C L

X - : /\
/v\ (caz o N-Q (IA7)

N, .

- worin:
jedes Q unabhiingig Wasserstoff oder (CHR®),CO2zR ist,
Q' Wasserstoff oder (CHR®),,CO2R ist,
jedes R unabhingig Wasserstoff, Benzyl oder C1-Cs-Alkyl ist, :
- mit der MaBgabe, daB. mindestens zwei aus der Summe von Q und Q' von Wasserstoff verschleden.- :
sein mUssen und, da8 wenn Q' Wasserstoff ist R® von Wasserstoff verschieden sein mus,
jedes R® unabhingig Wasserstoff oder C1-Cs Alky! ist,
X und Y unabhfingig Wasserstoff sind oder zusammen mit einem benachbarten X und Y eine
zusiitzliche Kohlenstoff-Kohlenstoffbindung bilden,
n 0 oder 1 ist
m eine ganze Zahl von 0 bis einschlieBlich 10 ist,
p = 1 oder 2,
r = 0 oder 1,
w = 0 oder 1,
" mit der MaBgabe, daB n nur dann 1 ist, wenn X und/oder Y eine zusétzliche Kohlenstoff-Kohlenstoffbin- -
dung bilden und die Summe von r und w 0 oder 1 ist,
R? ausgewdhit ist aus der Gruppe, bestshend aus Wasserstoff, Nitro, Amino, lsothiocyanato,
Semicarbazido, Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl,
R3 ausgewihit ist aus der Gruppe, bestshend aus Ci-Gs-Alkoxy, -OCH2COzH, Hydroxy und
Wasserstoff, -
i R* ausgewihlt ist aus der Gruppe, bestehend aus Wasserstoff, Nitro, Amino, Isothiocyanato, . . . . ..
Semicarbazido, Thiosemicarbazido, Maleimido, Bromacetamido und Carboxyl,
mit der MaBgabe, daB R? und R* nicht gleichzeitiy Wasserstoff sein kdnnen, aber eines von R? und R*
Wasserstoff sein muB oder
ein pharmazeutisch vertrigliches Salz davon
umfassend einen der folgenden Schritte:
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.~ etwa Pd/C mit Wasserstoff unter Standardreaktionsbedi ngurigen, um die

COX Y, m n, rW|e vor st ehe

~bis RUckfluB, 40 um di e Ver bi ndungen der Fornel (1A) vorzusehen,

Vasserstof! sind, R G - 4YMAFk§Fr§$J§;;E§§§Lj 'st, und R2 ﬁf’tllmlllsll[lﬂllluﬂlllﬂllll

(F) Unsetzen des Produkts von Sc t einem Hydrierundsntttel, SWI*e

7 Verbi ndungen ufiiheoEet i vibAluQeZenRiIen, VOrin: X, Y. @, m n, r we
vor st ehend QW?eerth‘Jlrnd Rygg 4, Rs Wasserstoff sind, 50 T RCT

-4 Al kyl oder Benzyl ist, und R2 Amino ist odor (G Umsetzen des Produkts - =
.. .entweder aus Schritt (B) oder (D) mt elnem EntesterungsnBittel, wie etvia "
~-einergstarken Sgure, umdie Verbindungen der Fornel (I vorzysehen, worin: =

o\ definiert sigd, 65- a, R4, Rst . .
i st und R2 Anino.ist \odor 112 N_,.{EP 0 353

* \asser st of f SI R. .
. 4601 B (H) Mgk oo—Fir-d W-Sc'mc-r-r (Gﬁ)z)m"t" i nem
= Ent est erungsm wi e e\Wa finer sharken Slure, di r b dungen der

Formete (1 A) vorzusehen, worY m X Y, QL W n, r vvi e vorstehend definiert — =
sind, R3, R4, Rs Wasserstoff sind, R Wasser stoff ist, und 2 Am no i st oder

(1) Unsetzen el ner Verbindung der Fornmel (VA), we vorstehend defi ni ert,
mt einemoptisch aktiven a-Benzol sul fonalt IdIei) For nel

RO cwofihe "t et . . .o .o RCOOR /
' TT 77X und Y unabhingig V\Tésserstoﬂ= sind o‘der‘“zT:é“a‘iﬁ?h‘é?i‘Yﬁ!t‘étﬁe‘rh benachbarten X §hG-Y éme’ZO O
T SEklichs KohlenstoTi-KoRlerstoftbindung bildan, = . . . . . worin .25

R und,Rs W e vargsivand definiert sind, urn die Verbindl ungen der Fornel
(1A VOFZuseherrheuwig“ahi&ZaPﬁvoﬁ(c)biGIamsoﬂﬁb,thmmm. r wi e vorstehend definiert

-+ sind, R3 und R4 Wesmesstoff sind, .. ... ...... R Cl1 -6-Al kyl oder Benzyl ~

- ist, und .0 mit der MaBgabe, ddR2n Mir tirist, wenn )bd@de‘(fM eignznsitzliche @'@!?"WWP@M‘BT] R
.Schritt (s) ddng biteme, Hydrierungsmittel, wie etwa Pd/C mit Wasser- AR,

25 mit einem a-Hancarbonsﬁureester der Formel
BrCH2COzR
worin R unabhZngig Benzyl oder C;-Cs-Alkyl ist, SR

30 in der Gegenwart eines organischen L8sungsmittels und einer Base, bei einer Temperatur von, 0-C
bis RUckflus,

um die Verbindungen der Formel (IA) bersitzustelien, worin:
X, Y, m, n, r wie vorstehend definiert sind,
Q', R3, R*, R® Wasserstoff sind,
35 R Ci-1-Alky! oder Benzyl ist, und
R2 Nitro ist oder
(B) Umsetzen des Produkts von Schritt (A) mit einem Hydrierungsmittel, wie etwa Pd/C mit
Wasserstoff, unter Standardreaktionsbedingungen, um die Verbindungen der Formel (lA) vorzuse-
hen, worin:
40 X, Y, m, n, r wie vorstehend definiert sind,
Q', R?, R*, R° Wasserstoff ist,
R C1-Cs-Alkyl oder Benzyl ist, und
R? Amino ist oder
(C) Umsetzen einer Verbindung der Formel (illA) wie vorstehend definiert, mit einem Hydrierungs-
45 mittel, wie etwa Pd/C mit Wasserstoff, unter Standardreaktionsbedingungen, gefolgt von Chlorwas-
serstoffgas in der Gegenwart eines L&sungsmittels, um die Verbindungen der Formel (IA) vorzuse-
hen, worin: oo
X, Y, m, n, r wie vorstehend definiert sind,
Q!, R3, R*, Wasserstoff sind, und
50 R2 Amino ist oder
(D) Umsetzen des Produkts von Schritt (C) mit einem a-Halocarbonsiureester der Formel

BrCH2C0zR

86 worin:
jedes R unabhéngig Benzyl oder C1-Cs-Alky! ist,
in der Gegenwart eines organischen L8sungsmittels und einer Base, bei einer Temperatur von 0°C
bis Riickfius,
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'::.".staf'f1 unter St andar dr eakti onsbedi ngungen, ur die Verbi ndungen der Forrrel —

.. (1'A) vorzusehen, wori:: X, Y. Q, R5 Rs, n, r vxIe vorste
= sind, R3 und R4 Wasserstoff si rH, ﬁa B mmm UWH", :
~ist, und OR2 Am no ist oder (K) lj?rg zen des Produkts von Sthritt. (&) mts
‘einem Entesterungsmttel, we etwa ePner starken Sture, ur die Verbi ndungen
der For el uIInIdIé)Vev:sm.sgsﬁb&rrormwmwrzu%ehe?(,,wo@l Rs, m n, r wie vorstehend
~.definiert singy, A, r wie vorstehend definler sind}4 und R4 Wasserstoff sind und RQ'
o Amino i st oded, R R, Brwekssesoffadtner Ver bi ndung der Formel N- @ 45 o

-3 R G;-4-Alkyl oder Benzyl ist, und . :
~C 6--: - :RPAndw ist odérCH2) -c- (CH2)N H~~~~~ NO2 'H ........ 55 -
(1 VA) wor i KE) Uink&zen einePVedi3BBngl@&0 F@thel | vi | CI I L1 I I D

- X und Y jeweils unabhangi g Wasserstoff sind oder zusammen mt elnem =~

~.benachbarten X und Y el ne zusatzliche Kohl enst of f - Kohl engt of f - Bi ndung.. -.-....
bil den, R3'" T -C4-Al koxy, -OCH2 C02 H odor Hydroxy |Ist,»n" 0O oder 1 ist, 5
"m ei'he ganze Zahl von 0 hjs ei nschlieBljich 10 ist, =~ 1 mt der =~ 77

MaBgabe, da8 wenn X u /oder Y eifpe zuaet zli’che o
Kohl enefo ,f - enst of b un Bl Lden fr__c. Hal ocar bolsBure der "~
- For nel ' n d r genhwar t e| n S % Banyschen L6sungsnittel s

...und _gi ner ‘ i el ne}\ erat urm vonHO C bis RUc umdie. .. .
~Ver bi ndungen der Fornmel (TA)mvorzusehen,” worin: X, Y, R3', m n, r wie

" yvorstehend definiert sind, * >rQlL und R2 Wasserstoff siHd und R4 N|tro |st
-oder (M Unmsetzen des Produkts van Schritt (L) m't einem
- Hydrierungsmittel, wie etwa Pd/C mit 20(yp) Wasserstoff, unter
- St anglar dr eakt i onsbed| ngungen, um di e Ver bi ndungen der Fornel (1A) berei tzu-
:.stellen, worin: X, Y, R31', m n, r wie vorstehend definiert sind, Q.. _
'R2 und Rs Wémserstoff sind und R2 Amino ist odor 25 (N) Ums_etzen
....__..,_'_,.el ner Ver bi ndUn{gHRIMCORD ishel o
jedes R unabhéngig Benzyl oder C, -C4-Alkyl ist,
25 jedes R® unabhéingig Wasserstoff oder C;~Cy-Alky! ist,
' X und Y jeweils unabhingig Wasserstoff sind oder zusammen mit einem benachbarten X'undY™
eine zusétzliche Kohlenstoff-Kohlenstoffbindung biiden, : :
n 0 oder 1 ist,
_ m eine ganze Zahl von 0 bis sinschlieflich 10 ist,
" 30" v = 0 oder 1,
w.=.0 oder 1,
mit der MaBgabe, daB die Summe von r und w 0 oder 1 ist,
mit einem a-Halocarbons@ureester der Formel

) "BrCH2COzR

worin jedes R unabhéingig Benzyl oder Gy-Cs-Alkyl ist,
in der Gegenwart eines organischen L&sungsmittels und einer Base, bei einer Temperatur von 0°C
bis Rilckflus, .
40 “um die Verbindungen der Formel (IA) vorzusehen, worin:
XY, @', m, n, r wie vorstehend definiert sind,
R3, R*, R® Wasserstoff sind,
R Ci-4-Alkyl oder Benzy! ist, und
R2 Nitro ist oder .
45 (F) Umsetzen des Produkts von Schritt (E) mit einem Hydrierungsmittel, wie etwa Pd/C mit
Wasserstoff unter Standardreaktionsbedingungen, um die Verbindungen der Formel (IA) vorzusehen,
worin: '
X, Y, Q', m, n, r wie vorstehend definiert sind,
R3, R*, R® Wasserstoff sind,
50 R Ci-4 Alkyl oder Benzy! ist, und
R2 Amino ist oder
(G) Umsetzen des Produkts entweder aus Schritt (B) oder (D) mit einem Entesterungsmittel, wie
otwa einer starken Saure, um die Verbindungen der Formel (lA) vorzusehen, worin:
X, Y, m, n, r wie vorstehend definiert sind,
65 @4, R3, R*, R® Wasserstoff sind,
R Wasserstoff ist und
A2 Amino ist oder
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H (MI11A) 40 \igl’l ﬁ )(zfugda\-/lzj 2avvg| I galjrﬁ;bh:ng?gzg V\asserst off S”I“IHHHHII" "III " IIII
" zusanmmen mit ei nem benachbarten Yefhipe zusdtzli

‘Kohl enst of f - Kohl enst of f bi ndung b\%i'r‘ﬁg’rdi's ﬁ 2CO2R |st 45
_Benzyl oder C1 -4-Alkyl ist. n O oder 1 ist, melne ganze Zahl von 0 b| s

ei nschl i e8f | hefnddbeh tHos Phodikts RS chrit: [ %utdﬁ{emmﬁﬂfi\gsnd&ﬁ wie BM& elneil ﬁirkenwenn
X und/ oder sa‘ﬁ}enﬁn a.usf.rbzahane&eae@mnaam; hdusefied) werst of f - 50 Bi ndung:-
Jbi'lden, nit el gey a-ial OReidasHRELdeAnsesind-or mel  Br CH2CO2R 55 worin R
CowWe vor stehendadqilmlmsgergtatsmdl n der Gegenwart eines organi schen
..Losungsmi tt el spdseedtotast, Base bei ei ner Tenperatur von 0 C bis RUckf luB;:
=o.um di e Ver bi ndehgeifo BesdeF-or el (1 A) vor zusehen, worin: 114 EP 0 353 450
.81 (I) Umsetzen einer Verbihdung derdFormell (VA), Jvie vosteherld definigg, m\temgn o@nsclmaktlypn r :
W e. vor st ehenBenddfulforiatder Farmpld, R2 Wasserstoff ist, und R4 Nitro ist oder =
{O)~thsetzen des Produkts von Schritt (N) mt ei nem Entesterungsmttel, we
= gl.wa.-@-ner starken 5 Slure, gafol gt von ei nem Hydri erungsmttél"“"“'“‘
“"wie-etwa Pd/C mit Wasserstoff unter dag@Rakti ons- bedi ngungen, umdie -
- Ver bi ndungen von Fornel (1A) vorzusehen§'f\0r|n X, Y. 01, O, m n, r wie . ..
‘--_:"'-;.i”;vorstehend definiert sind, Co ;
“e-- ROR2 und RS Wasserstoff si nd, und ®2 Anmino |Ist oder to (P
.. Unset Pen des Produkts von Schritt (G)_‘__g_)_ (K, (M oder (0) mt '
_'-.Thl ophosgen, um die entsprechende PeTD l?ng bereitzustellen, worin R2"
‘odéer R4 I sot hi ocyanato ist. 2. Verfahrerg nach Anspruch 1, zum Herstellen-
i nes pharmazeuti sch vertraglichen Sai der Verbi ndung von Fornmel (I1A); =
.unfasgend das Unset zen der Verbi ndung Formel (1A) nach bekannten
Verfahren 16 mt ei nem Reagenz, W gdl i um, Natrium, Lithium, S
“Ammoni um, Cal ci um, Magnesium oder Chlor- Wasserstoffaddukte al s das L
phar mazeut| sch vertri gliche Salz zu erhalten. 3. Verfahren nach Anspruch -
(B), zurn Hearstell en von :
1-[ 2- ¢s4- Ani noplfomg Ry wietypisiehend gefiniert@ingd.et r aazacycl odo-
~decan- 4, 7, 10um die ¥ebindungely der Hormel () YarqupRbPh WPt er , unf assend das Umsetzen g
von 1 -[2-(4- NP Ve P} 1.5 wig(yorstehend definiert sind, _
et hyl ] - 1471@? '?‘%(isa?feffﬂ'&f’ode an-4,7,1
-0-triessi gsaur &%~/ '5‘6°?‘1’ AEHSH WSt er nit Wasserstoff und Pal- |adium auf

ohl e® 4. Ve REY i il wiePShw -
Peiarrve n&bﬁiﬁéﬁm&m %":Lé“f B A i ra v

X, Y, Q', R®, m, n, v wie vorstehend definiert sind,
: R? und R* Wasserstoff sind,
.35 R Ci-4+-Alkyl oder Benzyl ist, und

R? Amino ist oder :

(K) Umsetzen des Produkts von Schritt (J) mit einem Entesterungsmittel, wie etwa einer starken

Siure, um die Verbindungen der Formel (IA) vorzusehen, worin: :
X, Y, Q', R®,'m, n, r wie vorstehend definiert sind,

40 R3, R* und R Wasserstoff sind und

A2 Amino ist oder

(L) Umsetzen einer Verbindung der Formel

R N

-5

7 N\ /c\ (CHz>mc—(c32)r“" N
50 —— '/ L/N
Y m
... Moz
55 _ ' (IVA)
worin:
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decan-4,7,10-triessi gsaure-Hydrochl oridsal z, unfassend das UnsetzZeén von —- —.

~1-12-(4- Am nophenyl )ethyl]- - : :-25
. 1,4,7,10 tetraazacycl ododecan \Aﬂj ]g% é%dﬁgm gsdure-4, 7,10 I"I"H#,ﬂ"ﬂg”’ l"l
“'mit Chlorwasserstoffslure. P2t ch Anspruch 1( P), *zufn Her
von 1-[2-(4-1sothi ocyanat ophenyl)et hyl]-1,4,7,10-tetraaza-
- cycl ododecan-gyfs ¢ w&fsluﬁ@oﬁﬁ@W&s@er&&ﬂiun&ﬁ&%ﬂﬁsﬂﬁﬁen%aﬁeﬁ%n%&mn XundY
- 1-[ 2- (4- Amiging péaRNchd RbHAbi-Rohfbnstetilindung bilden, ’
. tetraazacycl omodecankeky, £08i0:COsH 6@ Hamekylist- Hydr ochl or idsalz mt
Thi ophosgen. B@oder 1%€r f ahr en nach Anspruch 1(A), zurn Herstellen von
1- (4s Ami nobenming ganzd Zah! -0t bt eiasemiatiptcicstodecan- )
- 4,7,10-tri essi gPioderghydr ochl ori dsal z, unfassend das Unsetzen von
- (4 AN nolmitndsr| WMadhabb, Hal (v hert dann -1 Z%cymmlﬂou,ié/e@m -¥ @ine dusktalicheh Keilansteff| Z° mtT
- Met hyl br ondloblenstotivirgigng fildenver f ahr en nach Anspruch 1(M, zum Herstellen -von
-+ :1- (2- Met hoxyteeparHplengdnsegurp der Farmpl 10- t et r aazacy- . - _
. ¢l-odddecan-4,7,10-tri essi gslure, unfassend das Unsetzen von
1- (2- Met ho>%'7¢ SkH r obenzyl) - 1, 4, 7, 10-

o ;L:,:ﬁ { aggﬁggcl %%Se%%grt glhe7s o]fgoamscheg E%u q?g\ﬁt‘slgﬁp ﬁln%?gﬁe ﬁtglgérf@ﬁ\pirftw’ von Qu% o
?le(r)flgel | en b'sogecﬂe u@éﬂGQ aﬁe gfpvgrg gl%y\wél 1,4,7,10-tetraazacy- 40 - oo

odecan 'n eSab das Unset zen von

- N (2- Hydr oxy- érlmhh mgsg,g%h - tetraazacycl ododecan-4,7,1
0- tr|esagsamm,mfstaag,sserstoff u nd PtO2. 9. Verfahren nach Anspruch 1(J)

~zum Her st elge Omé&tFanClies| Rroduftts Ash NSHaite Y | nhie oindth | Hybirierdhgdmidtdl)- wiet étwa Pa@y mitodo-
o decan- 1 Wasserstoff, unter Standardreaktionsbedingungen, um die Verbmdungen der Formel (IA) bereitzu-
©7 (R, S) - essispanuwaind, 7, 10-tris- (R-net hyl ) essi gsaure-1-isopropyl -4, 7, 10- tri rre
"~ thylester, unk&sB&md ndiSwie vorstehgadsdetinieredizen von
a-[2-(4- Ni t ro@‘hBrB?IU)I@BhWa?semoitSIﬁq @t et raazacycl ododecan-1- (R, S) - essi gsi ure _-'-
. =4,7,10- tri sH{(Arinpdetiegér) essi gs~ure-1 -isopropyl-4,7,1 O-trinethylester nmit -
" Vsger st of Ny Hmseleen qinge Verbindung dFRmel 10, Ver f ahren nach Anspruch 1(K), 2um__"_'-"'_ N

"~ Herstellen von a-[2-(4-Aninophenyl)ethyl]-1,4,7,10-tetraazacycl odo- '

~ decan- 1- (R, S)-essigsaure-4,7,10-tris- (R et hyl )eSSI gsaureﬂum‘ assend das

::-_"-Urnsetzen von a-[2-(4_Am o- so nophenyl)ethyl]-1,4,7, 1s
~:-0-tetraazacycl ododege 81 , S) - essi gsAurS 4,7,1 /‘\ e b
.'Otrls(R-rret O PN - isopropyl l?lOtri thylester Imt -

thy? { 4 7cAﬂ-SPé 531-'1-(- ), zum HeWsHel | en.....\.lon__

1 0-Tefrhazg-
i e, " unf assend

4,7, ¥o- trBs (R-net hyl

~dds gbrset zen ¥on a-[2- 5S m '
2o (4- Ami nophenwgzat hyl]-1,4,7,610-tetraazacycl ododecan-1- (R, Sy essi gsgure 4 T,
7 10-tris-(R-nethyl)- essigsaure mt Thiophosgen.. 115 d.A4011110 KDt e
+.0011111111111111 I!I EP 0 353 450 BI (VIIIA) : c L N.

=5 12. Verfahren nach Anspruch 1(F), zum Herstellen von
~-.. a- (40 Ami nophenyl )-1, 4,7, 10-tetraazacycl ododecan- 1,4, 7-tri essi gsaure,
- unfassend dra@ Unrset zen von a-(4-Nitrophenyl)-1,4,7, 10-tetraazacycl ododecan-
© 1, 4, 7-t ri essiXyuyY Bweils unaphdngig Wasgargtofi sing qiprpsanEnen Tt einggy topgehlasorm X wpd Y
- Anspruch 169 2usjteliohe Kehlopaipf-Kaflegspifbindung bilden,
o a-(4- Am nophe CQ:Rjisty 10- t et raazacycl ododecan- 1,4, 10-triessi gsaure, '
" unf &send da \é' 2%?‘\/‘&1“"5‘%4 Ni trophenyl) 1,4,7,10-tetraazacycl ododecan-. . -.
0 1,4,10-tri ess serst und 14. Ver f ahren nach Anspruch =~
1( F) zum Hers '"? a"zeﬂh VOV\% i noJ" heﬁ’yft') 1, 4 7,10-tetraazacycl ododecan-

-~ 10 1,4, 4, u e ’
a-(4;Ntrog i Jar ,d Bg a‘%ﬁ‘l gﬁ?e%fgg@g%ﬁﬁlg%ﬁggcanﬂ@%ﬁ%@ﬂ%&ﬂ% e gslure
mt Wasser ﬁptgn r,yn cg{tb%gurgﬁe, F¥&lef ahren nach Anspruch 1(P), zum Herst.ellen
von a-(4-1sothiocyanatophenyl)-1,4,7,1 O-tetraazacycl odo- decan-1,4,7,1
O-tetraessipgtgoos, unfassend das Umsetzen von a-(4- Aminophenyl)-1,4,7,1
O-tetraazacycl o- 15 dodecan-1, 4,7, 10-tetraessi gsaure mt Thi ophosgen.

"~ 16. sé/er f ahwerin mavordesdnd derfied (k) , zum Herstel | en von
a- [ 2- (4- N i dop Gegupwaresilivg | ofgadischery | dsUngsmitisia addeiyes [Basbbel siner Temperatur von 0°C

e bis RuckfluB,

um die Verbindungen der Forme! (IA) vorzusehen, worin:
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-.Q--decan 1,4,7,10-tetraessigsture-1.4,7,10-tetranmet hyl ester, “unfassend das

i ST RS g o T
- phenyl)ethyl]-1,4,7,10-tetraazac 1- essi gsdur e-
iNet hyl bromacetat. 20 17. Verfahréﬁ o(ﬁ);gg%ggﬁgpr uch 1 (F), zum Herstell en von
.a-[2-(4- Ami nophenyl )ethyl]-1,4,7,10-tetraazacycl odo- o
. decan-1, 4, 7, 10xt etgl a8 $ h OGS NoRsteherft définlddr difdl r anet hyl ester, unf assend das
. Umset zen von ant Wadsérebl lst, Ond
" phenyl ) et hyl ] - @ fiwd isi6uet et r aazacycl ododecan- 1, 4, 7, 10-t et r aessi gsaur e- 1, 4 7
- 10-t et r amet hy) esberonndss Prdigkis gobr Schiatf (N) uritCoidden Eraﬁktenmbamﬁel Koé biwa eibbr ét&ken

o Ver f abr en nasHorePAgeseigt waheidept-hiydriarunpsinitiel sie btwe RdAConit Wasserstoff unter Standardreaktions-

< a-[ 2- (4- Am neegingungen) e idig| Vierblnduhgdh vod -Forgtel (9 arzugetion dorin:

“-decan-1, 4, 7, 10Xt‘étQ’-ébg5ngWehmdf®§f§@rﬁhddas Unset zen von

a-[ 2- (4- Ani nopﬁeﬂ’wﬂ pgetstoft 4ing, ung)- :
tet raazacycl od ﬁé'a'a?.lsuo r'7,10-tetraessi gsdure-1 4 7, 10- t et r amet hyl est' 6 t‘
 onl or flasser sPhmeetzanedes Jyoduly "°We$°f’“§hl@n<"'gra@§h ‘E‘P’u@h "Igﬁ)”phﬁgﬂﬁ‘ HEp SHeel | en - E
“von a-[ 2- (4- qngsa&ememmmmwm yin £ gdey RY [sotpipgyanaip,

. CyCl OdOdzeCQ %&}g ¢ ef»r az%?nslllegs?ellgr{ g‘;hes pﬂ;rggzségt%dh ?tséglléhen éa%zes derqperbindung |
rmiel {l \%

e [ 2- (4-Am

1 4 7 10 t ch eo d das U a(%tz:f dg Vi rbafrdun %on Form l IA) nack gﬁe';m rfahren :
erfahm@e utls wg.&r Eﬁetﬁzz@'arh)ﬁ

a (2 Met hoxy-5-nit ropheny - 1 4.7, 10-tetraazacycl o- 35 _
_dbdec an-gl, GorfbhréMndch AhspRRA H @5 3bh ﬁer%ﬁn&%ﬁmmﬁomﬁtﬁm ,AP1V-tetraazacyclodo-
" a- (2- Met hoydtad4, Mt 0-¥isusigsaune-4,7 ﬁrﬂn&hyje@ler,_umfassend das Umsetzen von 1-[2-(4-Nitrophenyl)-
[ tetrasz acysthmdmﬂiemaaraizaéycwa&céneummsi@ﬁawﬂﬂo-eiﬁemm&yhiewhssérsm und Pal- T
« - - Chl or wasselkditoéfsguie.e. 21. Verfahren nach Anspruch 1(0), zum Her st eI I en von -
= a-(2- Met hoxy-5-am nophenyl )-1,4,7,10-tetraazacy- :

7 ¢l ododedanVerfakery naEDAtl-‘@mcaé@MZgB Hersiellen o hﬁ?rﬂrbmlnmmwl)zthvlﬂrﬁﬁa@émmdw
“‘Unset zen V@qq:ara4,‘(,20 m;gqslg&usp.—ny]@chbndsalz, umfassend das Umsetzen von 1-[2-(4-Aminophenyl)ethyi}--

5-ni tasophehw7o—tftreezqcvqwoeeserramfégﬁew@mmtnmequstexaut@towaggsstoggﬁm emit
Wasser st of f und ) 22 Verfahr en nach Anspruch 1 zum Herstellen von
a- (2- vet®ho on gqg{- 5?11' EP{ en I°"41' -( gothlocyana ophenyl)ethyl}-1,4,7,10-tetraaza-

ERT U 2 AR AT € e
“ das Lgeet 18 s ?r a%ﬁtawg A mﬁH send
© . 0- 23.
 O-tetPag agﬁ% B o s ﬂergﬂ%g%sﬁw g E@n Tt gk 9%999;,€§§n.er

+ Anspr Uche Qac%lo%o an%ﬁahf‘dr&ﬁlﬁ?ldsgflmﬁ'lw%@@lb Ta& S, ausge t aus La

Nd, Pm Sm Eu, d, Dy, Ho, Er, Tm Yb, Lu, Y und Sc, unfassend das. . .
“Urs et sgery, deditalven laaoﬁdme.gudm fvpl eim Meistlidni von 1-(21Q|eth&4-5 aVﬁ{oB&Hflf-‘m 7RPBr ARG P ruch’
23, worin eéemdddair-ab,ho-#ibs3igEdure, lumfasiond s Umbdianvon 16@GbihodydDhivabedzfifi4,7,16-75 YD,
47Sc oder thtiadEicydiciodecar®4,7, MeFibssigssnre niewhsséatspi ugier Pdrr-Bomiiel N das Met al |
153Sm  177Lu oder 90Y ist. 55 26. Verfahren nach ei nem der Ansprtche 23™ '
bi s 25, 8woYeriahren eacRafmkruabnt (M), laurt Herstallendvon 27A2-Hykroxy okaminobenayl) 7, Wktetdazaay-ei nes -
- ~Konj wgat s, cledegdvan-¢.&ildiriegsigedurak ymfsisserd \das Umiseizan W rib(2ritydiayy-haitedierayirbAv der
= Anspr Uche tetragragygighodegan-ghE0-ripssigeiduieanii Wesseratpfiesd Rieal | s konpl exi ert i st
. ‘ausgew~hlt aus La, Ce, Pr, 116 EP O 353 450 Bl

111111 Pa1Yerfahren fach fnsprugh 1), zum Hergjplien gan '(4* °@ﬁ'i¥')ﬁt'y'l'1éz7 wmr V°'° y

e ssi s _ isgsr Er, .
:"ﬁ"f.?'.f.\T'f\\E%: E%ggg?ﬁg(gﬁn h%%%g}%uri%% t%% ster %?égsgellg }% 'PE Wdel nen."
* Tsasm f i é‘ o 1R g %mgﬁ' ﬁ%@ﬁﬁ#ﬁt@%mr% i lhi?‘"eéf s20

. worirg,der Eén 1 4996etrblB5e -4 161“.; methyl
o Anti kdrper,s&;;[ﬁ, |.4§)fbt;|:rﬁm fm gmgmags onj ugat nach Anspruc
—-—-worin der Antikorper oder das Antikor pert ragrrent CC-49 (ATCC HB
o 11. Verfahren nach Anspruch 1(P), zum Herstellen von a-[2-(4-isothiocyanatophenyl)ethyi}-1,4,7,10-tetraaza-
cyclododecan-1-(R,S)-essigsiure-4,7,10-tris-(R-methyl)essigsdure, umfassend das Umsetzen von a-[2-
55 (4-Aminophenyl)ethyl]-1,4,7,10-tetraazacyclododecan-1-(R,S)-essigsiure-4,7,10-tris-(R-methyl)-
essigsdure mit Thiophosgen.
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. 9459), CC-49 F(ab')2, CC-83 (ATCC HB 9453), CC-83 F(ab’ )2
HB 8108) ist. is 32. Verfahren zum Herstell en oi nes KonJH m !“ ’
ei ne Ver bi ndung nach el nem der riche bis 22 enth~lt,

ei nen Anti korper oder ein Anti kégﬁg’f;’%% nt gebunden | st, umc assend das

Urset zen der Verbindung mt el nem Anti k6rper oder einem Ant i kor perfragnent.

33. Konp) u%hr@r@ﬁ&h%§ﬂﬁdﬂ%) 5tbilkn 961 a-@ﬂ&fﬁl#&ﬁmﬁ 129981883 acyclododecan-

Ant i korpey i 585 Rkur! biniBabiok han eétze% von a-(Ndpk&iyReh 796l Rradbd)cibdoebaRNt
davon i sty 43.14,.93 mréjg@wagsggtbﬂ,ﬁn@ﬁbyc 33, worin déer Antik6rper oder das
Ant i k6rperf ragment CC-49 (ATCC HB 9459), CC-49 F(ab')2, CC-83 (ATCC HB
94533, 18Cydahrb adth)AAs@GhBI 1 (17 Zim3HérAdicR vbiBa-8lANinopheiiy)-1,2.3,10-Bhaazdlpcibddbécam zum
Her st el | en4,e0-mesigstnre) ulfaaseky | dag runastzdrolonaz-airikapbeny -t 4,3,10-tefiiaay cotdbdetas
Urset zen &4 Neessigsdueel oitWadsaseie indrR@st ers mt zw schen sins bis ftnf

Aqui val enten elnes 1, 4,7, 10- Tetraazacycl odo- decans in el nem L6sungsmttel,
wel cheddeVarehrorPnash dmemechalfdf zum Hérstellen var eléd-Aming@BenyN/&d.F APrietsspzenycleroderapr uch
35, #or i nl.#610-1atraqasiosBure. yfesipnd dasdimsetzen von o-(etiiphenyl)-2.4.4i1¢-jeBpaRacygledodecsty

but ansgur eﬁe!%ﬁf@?ﬁ'@?“’e Q“thaé?ﬂsPﬁ(”ﬂd ﬁiOF r ophenyl ) et hansaur enet hyl est er,

a- Brom 2- met hox nltro he- slurerreth
d, 1-2- é o FRriah" '11" f%(ﬁ ‘é() ?0 aé' t["g}s"y%s 47'%% PR ons
Revend! cafd "ﬂ"g@si‘i o ”{'5?1‘? "8 "é°p“R¥' ! ?5E°' "FR
(QIGPT Cﬁg deﬁf['fﬁ tg't°§?s§ goayre "&&fhgmégae f or mul e 40 45

RSO 46, verfahren s Anspruch 1(E), zum Herél-enert v a29-(4-Nitrophenylethyl}-1 A7,10-tolraazacyclodo-
(1"A) da&%a b @aess@ﬁﬁ%l% &1 ﬁfPJme%PyBB@r s *&ﬁ@%@sﬁfﬁu Bdtzer "voR Ll BR4-Nitro-

d' hydrog bﬂﬁn@&hﬁﬁ AIF 4B aatdeldivaddebdnlRossigsure-1-methylestel mit MBth@6i6MicBatin at one

d' hygdrogbne ou un groups (CHR59) WCO21R;, chaque R represente i ndépendanment
un at one vbriankel @@ AGsprudi 1(g); kP BorEIRE Yorex-[244-AiiingbhenyPéenydit ey, 1-téiaadatyclods- SOUS
reserve odecandt $ni0tstradasipsdiie1,4,0i0Gtotradmthdeostbr, Gnfas@pd @8 Uitngstion aloh lel2-¢NIBE qu' UN
atone - d' hydnxbgtbylbl.4.7.l.m7tetraazaaycloqodapanl—m%@udraéésigswﬁﬁe‘rtt-tetramvthalasiersnlt Was-

d' hydr ogeswesiofifeBd Pallpdi@s evitkehleut re chose qu' un atone d' hydr ogene; chaque Rs
repr®@sent e i nd~pendamment un atons d' hydrogbne ou un groups al kyle en Cl
-4; X a8 Merfphten rask Anseryeh HHhé%H?fﬁﬂGpé%Fa Aninephenypeimml-1eh. ) detgerapusiodey
peuvent cER¥Y 141 Iytotragssigsdurs, opigssande dis Umaeteas van xl%id-Aping ﬂ’?m’”" Hfrdd-

i ai son ctavq&mc'qs’aqesahw wptg fﬁ@ﬁ?tﬁ? }é”%temﬂhvestw& hiqg éﬁ*@f@@m e un

(r)\lcj)m%ze gn@e%hrgnarl‘ 2 ] o _ rlses vaut 0
lors qug\ >¢?(C: {?odeci Enl i\ qed. %ﬂ\%&s&ﬁ& %2 Gﬁg en vo %ﬁ-‘\"‘i‘l g%%ﬁ)&th

gue ia somme e r e w va tatlra%% %Jrepr%p%er?te un atorm d- hydrogbne ou

UN  gr oupSvdmbiréPnack Khépruch '1&59&%%‘9)@1@4 on o(ENethalyAtobfbnyll-1a, 2SI daddchpas i do,
mi' 6 M dOgodbaf iR A8 Gletidsslgsatvd, Gthdadneydas Umsstzen von a-(2-Mathoxy-5-nitrophenyi)-1,4,7,10- '
tetraazacyclododecan-1,4,7 10-tetraesmgsﬁure-tetramethylester mit Chlorwasserstoffséure .

21. Verfahren nach Anspruch 1(0), zum Hersteflen von a-~(2-Methoxy-5-aminophenyl)-1,4,7,10-tetraazacy-
clododecan-1,4,7,10-tetraessigsdure-tetraammoniumsalz, umfassend das Umsstzen von «-(2-Methoxy-
40 5-nitrophenyl)-1,4,7,10-tetraazacyclododecan-1,4,7,10-tetraessigséure mit Wasserstoff und PtO2.

22, Verfahren nach Anspruch 1(P), zum Herstellen von o-(2-Methoxy-5-isothiocyanatophenyl)-1,4,7,10-
tetraazacyclododecan-1,4,7,10-tetraessigséure-tetraammoniumsalz, umfassend das Umsetzen von a-(2-
Methoxy-5-aminophenyl)-1,4,7,10-tetraazacyclododecan-1.4,7,10-tetraessigséure mit Thiophosgen.

23. Verfahren zum Herstellen eines Komplexes einer Verbindung nach einem der Anspriche 1 bis 22 mit
einem lon eines Metalls, ausgew&hit aus La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu,
Y und Sc, umfassend das Umsetzen der Verbindung mit dem Metallion. o

50 24. Verfahren nach Anspruch 23, worin das Metall '53Sm, '88Ho, 20y, 49pm, 159Gd, ‘?‘_’l,a, '_‘.7_7-Lu, 175Yp,
47Sc oder *2Pr jist.

25. Verfahren nach Anspruch 24, worin das Metall '53Sm, 77Lu oder 39Y ist.
55 26. Verfahren nach einem der AnsprUche 23 bis 25, worin die Reaktion erhitzt wird.

27. Verfahren zum Herstellen eines Konjugats, enthaltend einen Komplex von einer Verbinduné nach einem
der Anspriiche 1 bis 22, welche mit einem lon eines Metalls komplexiert ist, ausgew#hit aus La, Ce, Pr,
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t6 R3 reprdsente un groups alcoxy en G -4, hydroxy eu

car boxynet hoxy, ou un-atons d' hydrogbne; R4 repr 65ent e ene
ou un groups nitro, am no, isothi em car ba2| “j i
t hi osem car bazi do, mal ~I m do, O%éggflégﬂﬁ ou car box

R2 et R4 ne representent pas tous | es deux des atones d hydrogbne mai s que

I"un de R2 gf PR¢ sk R(,568 e by HAEL A, db, hmdmg@@@,un%s&.g das koveiBnts Blnash 4u3 tel
conpose, acmmglaﬁeﬁ,gnm,@gr %ﬁem&\ntu@qﬁp@@ﬁe,@on orme A la revendication 1,
dans | equel le sel acceptable en pharmaci e est choi si dans | ' ensenbl e

const i t UGs.p@alkr&SndeR |ARspRRh RO VAR IdesTMotRID B BgMT1166 Hb, LahY, LFPPmQ FRGY) 1903, T al, Gisvp) et
magnr s§ um “@sc ddee+tHksar hydrates. 25 3. Conpos6 conforne a l'a revendi cation
1, dans lequel R et R5 representent tous |es deux des atones d' hydrogbne.
4. Conpo2e \Gofalirer nwsh Anspach 28y eorthi doaMpteth's3m, HalnsodbrPdYist. R represente un at ons
d' hydrogbne, R5 30 represente un groups m-thyle et wvaut 0. 6. Conpos6
conf or ne 3@ IKonjugat waghdiinoax den Anspriiciafysbis 83 wetin der dntikSrpgiagdendastAptikdrediagmient Rin 0,

et m vaut deongkigpalgr Amikdrges ey ois Feagmpe daven ist| a revendi cation 1, dans | equel

R3 et R4 re esentent des atorres d' hydr og bne WEOSG conforne a |l a
revendi c 31 Kagivgat nﬂ GRQ Cdas Antikérperfr gment CC-49 (ATCC HB

fkp
‘ e Y o & e EHETRR T 0D e
! nd~pe1E| d ﬁ réjnnzu lqgmelfn e:X%rPo‘H a(?s lc S egtr %BﬁlduC&Hagcqu elp %giéﬁ)cﬁg 1 bis

repr~sente gy Atal £9 QftikSrpe ébn%to Bﬁ. 3¢ ¥mfassBil 444
groups 55 Umse@ErEX @ergl'ﬂdtfr-ﬁ‘ mit ner'ﬁq\H &fe?’@neqpmﬁ\kbr # 8
representent autre chose qu' un atom; hydrogene; m represente un nonbr e
entier vahathjug ract? ARspruch B! @&mcwmnmasep%r obfer, daBSAnt.Eé%eata Rent H mofidkionaler
d~finigzbi onsAm.mequdees.ndrag.ae,{taa\bméendl cation 1; 11 1111111 D1011 111D~
1101D111 EP 0 353 450 B1 C L s ou un sel

d' un t el 3¢dpjog nactC Sespiuetb B vadiin Elea AntkSiper. oddr d&sO AiSPerBagnifeot 06-49 (RECC HB
revendi cat i 9369),7/GC-4F (fh)s.1Q0-83: (ATPGHB-9453)] 0C-83 F(ab'), oder B72.3 (ATCC HB 8108)ist. \ 16
dans | aquelle: 20 a et mont les definitions indiqudes dans |a
r evend$ c 88.i \(orfatren mon denstelignopings rokma-di-dikykeriee Pplyazamalresydiusy smigssend das Ymealgsas
nitro, amni rines r«t@'m@esﬁaﬁaws mi§ @yischan pipsbis fupfdhquivaignies einpe h h A% Taygazacyclodo-
mal ei mi do, 9FBRIRINemAFEgsTRittel (Y‘QPB??)@{"" B'E9t°ﬂ?1"“'§'§f°r pichy fprdeg corrposG

SSC M B e, SO LR SR

butahsﬁhremethylester. m-2 trop?lenyl) er, a-Brom-(z-methoxy-s nitrophe-
nyl)essigsfiuremethylester oder d 1-2-Brom-4~(4-n|trophenyl)butans&urelsopropylester ist.

Revendications
N Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
85
1. Composé de formule :
: Q
40 33 .
VAN 3 Y
] t °
‘=‘2 / \ C (C:“:2> C— (C'_v-jz)__——-hr .-\"_‘Q
t 1 .
* — \ v / . 2 . k/‘\\/
2 ] - m a 1
: . Q.
50 1A
dans laquelle :
chaque Q représente indépendamment un atome d'hydrogé&ne ou un groups (CHR® )pCOzR
55 Q' représente un atome d'hydrogéne ou un groupe (CHR),,COR;

chague R représente indépendamment un atome d'hydrogéne, un groupe benzyle ou -un groupe
alkyle en Ci-4;
sous réserve qu'au moins deux de tous les Q et Q' représentent autre chose qu'un atome d'hydrogéns,
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am nophdnyl ) 6t hyl 1 J1, 4,7, 1 0-tdtraazacycl ododdcane-4, 7, 1 0-tTi acotique. -—10.

i:o[né)o?z ;?ﬁnngﬂgnsl I)zgt L;andi ca%ip::)n%;ﬁs;u&ie est le chI ormm,r lmm”lmg f,ﬂ

O-tetraazacycl ododdcane-4, 7, 10 30 11. Conpole TConf OMNE's
revendi cation 8, qui est IaC|de

1-[2- (4- 1 3pLiN, AG¥RBAGORIBRSe B Mioro- &hﬂ!ro@érﬂeoﬂ"’ represente autre chose qu'un atome
tetraazacm;,{,&g&aﬂ&cane 4,7,10-tri aceti que. . Compose conforne a la
revendi cat i Qihadhe Rl vdpréasiite lh&p&*@hﬁﬁlbﬂ( dh abme d‘ﬁydrogaﬁd &8un groupe alkyle en Ci-q;

1- (14- am nobexay lv) redrssbnibntl hacudSindépenda@inbiRmagiyifié APEIEEEAS) Coudpeliveht constituer,
0- t r isac6t ichjtintemsdt aveOIRPOSEY adjdtbi) Ui lidisoh darb@é-@artione 3tpp@mentairecle f or nul e: 40

Q5 n vaut 0 ou 1; X2(CH2) - C NQ 50
(ly) dans | avwplésente W@ retmbmneoisr vilesda@d ihilinitasreomprised; quees dans | a
revendi cat i anvailt 1 @62 R3 est choisi parm |es groupes al coxy en Cl

-4, car boxyn’dfalh@>Oy1et hydroxy; R4 est choisi parm |es groupes nitro,
am n®, i sot @&ttt o, seni carbazi do, thi osem carbazi do, nmal ei ni do,
br ompacet &MSEseEe auer BoRile seilpment 3 dprsape ety Ycigrmsk wne %@émaﬁ’ﬁ'l‘ee"a@?"e
phar naci eSUPB 9‘9"*3"%%91&'3?1’1@&&*{)' Z W’Vf'i&‘ii" ¥111 1111 EP.Q 353 4

. i iy 8H‘"?Ls‘s°‘“lf&¥a"6’%ts°[”'°a'éfzdf’€
L (2o o a.céfx %ﬁ% et Pﬁ’ AR 80 G5R0:
O trifac~ti qub ol ol RO, iiihiodyinatd Ao de
1o (2- hydrmaée,ﬁca%yzm%m ?ti T Son TR
O-triacét Etgﬂeese quecﬁdmcﬁ‘%eq sgﬁtém pé’s lése%gpgésca?%ﬂeg gy h}droéiﬁe,frﬁsr%la ‘Pun 1020

Q R3 Q-~~asRBet A* représenté u fome d' hydrogéne; ou

CV) sgans Lasgnauh 8 corposs, acceptab{étbaq,u@mgc,g epresent e i ndépendamrent un at one
d' hydrogene ou un groupe CHRSCO2R; 01 repr6sente un atonme d' hydrogbne ou un

gr oupe 2 CelbthpodCctHRirme B as) teeenidicstipp 1 (68 lequdl ROsBP Sdteiastesi phainadib @8Echoisi dans

d' hydr ogefansenhie gnstitygepables g¢)d do mitassivm, godiun dithivik grheordum, Cdiciurd pt rsagndsiumeser ve
gu' au nol ies colobydrates. t ous | es Q et Q representent autre chose que des

at on#s 30 d' hydrogene, et que |'un des Q represente un atone

d' hydr cyefempas cerinpe dria tovendication iy dene foayeb R of BT zeRrésentenbtons s deuxdes atgmes
conpri sesdhygregdiR- 0 ou 1; R2, R3, R4 et Rs ont | es d~finitions indiquees

dans | a r%vendl cation 1; ou un sel d un tel ng) S6, acce tabl e en
1. omposé conforme & 'la revendication 1, dans lequel R sente un ato d'hydrogéne, R®
pharsrgac e

représente un groupe méthyle et w vaut 0.
6. Composé conforme 2 la revendication 1, dans lequel n et r valent tous les deux 0, et m vaut de 0 & 5.

~ 6. Composé conforme & la revendication 1, dans lequel R? et R* représentent des atomes d‘ﬁydrbgéne.
36
7. Composé conforme 2 la revendication 1, de formule :

/‘\<__(C~2) (\/\
- A =/ K/\)

(11)

40

dans laquelle :
chaque Q représente indépendamment un atome d'hydrogéne ou un groupe CHR3COzR;
chaque R représente indépendamment un atome d'hydrogéne, un groupe benzyle ou un groupe
55 alkyle en Cq-1;
sous réserve qu'au moins deux des Q représentent autre chose qu'un atome d'hydrogéne;
m représente un nombre entier valant de 0 2 5, limites comprises;
R2, R3, R* ot RS ont les définitions indiquées dans la revendication 1;
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17. Conpose confornme a |a revendi cation 16, dans | equel sente un
atone d' hydrogbne et Rs represente un groupe al kyle on C ,"ﬁil"ﬁﬂ"m(ﬂmmm
conforme A la revendication 16, dﬁ,[)%:wéoe 40 Q3

~~~~~~~ N 49 2H N 50
Q (V) 55 dans | aquelle: chaque Q represente i ndépendamment un atone
d' hydr ogeneyQlh seinr 8 ebrhpdst Radepate et fiaftigieR represent e i ndépendamment un
at one d' hydrogbne, un groupe benzyle ou un groupe alkyle en C1 -4; 120
SOUS I eS@l V€onipdsédonioiiedSia bevéhaicalRh 7QelteRuBSENt € autre chose qu' un atone

d' hydrogene; mrepr6sente un nonbre entier valant de 0 a 5, limtes .
conprises; R2, R3; RWet Rs ont |es definitions indi qude dans | a

revendi cation 1; ou un sel .d" un tel conpos4, acceptable n pharn30|e

Conpos4 conforne a |la revendication 18, de formule: L r 10 2
N -~ /6 \ i2)-C “N /\NZQ ol
(V.1) dans

Q 20
|@9§ L.n.dj..g:udes_da | a revendi dQon 18; 25
o

| aquel™e: Q et ﬁfioni

R2 est choisi parm S groypes ni t am no, i sothi ocyanat 0,
sem car bazi do, thiose : , , brompacet a do et rboxy; ou
un sel d'un tel conpose, accept abl e en phar maci e. tonfornme & | a

revendi cation 19, qui est |'ester. 1- |sopropyI|que 4,7, 10 trlnethyllque de
| ' aci d& 30 a- [ 2- (4- anmi nophdnyl ) 4,7, 1

O<t-etraazacycl ododecane-1 - (R S)-ac ue 4 7 1 0 tris-(R rret hyl - aceti -
que). 21. Conpose conforne a la revend| cation 19, qui est 'acide

a-[2- (4- am pedhGerd ) 6thyl 1-1, 4,7, 10- tet r aazacy-

cl odoggcane-1 qf %n@&@&.h-@dﬁ@m&q.?éeaeanwrs\re(u&fcaaamyl acdtique). 35 22.
Conpos6 conf oRNEst 3hdish déng \rerideimBia boreiuslSr 164 Wroupsstnitlo, @fihé] Gsothiocyanato, semicarbazi-

a- [ 2- (4-i sadohthiosyyracarbaziid) chandimjde] thyrhdacdkardido/et tarboxyet r aazacycl odod6cane- |

- (R S).- acetdugueel4iur tel céinrdosd, seckplatikeériphermaciet | que) . 23. Conpose conforne a |a
revendi cation 19, qui est un sel mxte d' ammoni um et de potassi um de

| ' aci d& 80 Compogg- Foniofme Arianopendiagtion ot rapl pstilester7 4.7, 10-triméthylique de I'acide 1-[2-(4-
0- t 6t raazac%&'l%’éf@ﬂﬁ&‘a'ﬂréﬂ1Qttéﬁaaea°w'?da€%>§'i°q’t7e1°'tméf'q®rrposb conforne a |la
revendi cation 19, est acl

o (4 Aoy coTbrme ¥l ettty an i o . it 2 heriteRiengfen

4,7,10- traazacyclododécane-4 que.
30
11. Composé conforme 3 la revendication 8, qui est I'acide 1-[2-(4-isoth|ocyanatophényl)éthyl] 1,4,7,10-
tétraazacyclododécane-4,7,10-triacétique.

N 12. Composé conforme & la revendication 8, qui est le chlorhydrate de I'acide 1-(4-amihobenzyl)-1 4,7,10-
35 tétraazacyclododécane-4,7,10-triacétique.

13. Composé conforme & la revendication 7, de formule :

Ly
O3

N
f
5
} ™
",
-0 -u

u!
50 (1v)
dans laquelle :
Q et m ont les définitions indiquées dans la revendication 7;
85 R? est choisi parmi les groupes alcoxy en Ci -4, carboxyméthoxy et hydroxy;

R* est choisi parmi les groupes nitro, amino, isothiocyanato, semicarbazido,. thiosemicarbazido,
maléimido, bromoacétamido et carboxy;
ou un sel d'un tel composé, acceptable en pharmacie.
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45 25. Conpos6 conforne a |l a revendication 19, qui est

a- (4- am nophényl )-1,4,7,10-tetraazacycl odod6- Cane-l ) ﬂﬂ'ﬂmﬂmﬂﬂ'ﬂ{m
26. Conpos6 conforne A la revenggg)as%yg‘? éi qui est aC|
a- (4-am nophbnyl)-1,4,7,10-tbtr B&3de- cane-l 4, 7,1
0 tetraacetique. 60 27. Conpos4 confornme & | a revendi cati on 19, qui est
" aci deyachfipds® edntinRé X N RLNaRAlBY h3, obi ét Vacr%le Q3-REthGGBamobenzyl)-1,4,7,10-tStraa-
cI odod~capRydoddaééanb- &1hdﬁaﬁ§ﬁ£;éjtl que. 28. Conpose conforne a |a
revendi cation 19, qui est |'ester 1,4,7,10-t6tran6thylique de |'acide
a- (2- (45. B6mposé cdntdkrP Aesvehdidatidhyila] quiLeséraE;dei (Bnyldrdhy-Gamiachsndyd @t o-astaazh-
, 4, 751 O- tytoticuscmbuguetia@queConpose confornme a | a revendication 19, qui est
| "ester 1,4,7,10-t~trandt hylique de |"'acide a-[2-(4- am nophdnyl) 6t hyl -
, 4,7, HeOCoredosdcantonyecid kdevddiative-11dgelformulb :0- t et raac6t i que. 121 *C L MS
EP 0 353 450 SI 30. Conpos6 confornme | la revendication 19, qui est
| " aci de a-[2-(4-am noph6nyl)6thyl]-1,4,7,10t6traazacy-_  cl ododecane-1,4,7,1
0-t 4%r aaceti que. 31. Conpose confornme a | a revendicat i (91 19, qui est
| " aci de a-[2-(4-isothiocyana3ophenyl)6thyl]1,4,7, 10,
t ~traazacycl ododecane-1, 4,

, 10- tdtraac6tq|11e 32. ({rrp\os‘g conPscne A la
[ ion 18, le: - ...
e I’ 2 il vt e S e e e e A N""Q"‘ ~~~~~~~~~~

revendi cati on 18, de

~~~~l§~~~~~~~~3~~~~ ) Q (C.‘l%) ? N Y N mZR
H_- N O—d-a s l'aquel | €* . 256 ,éhaque Q repr6 ente
i nddpendanment un ,at6me d' hydr ogbne ou uft groups aque R

repr6sente |nd6pélr$ anment un atome d' hydrogbne un grotﬁe benzyl e ou un

grouge alkyle en G -4; sous r~serve qu' au noins |’ s 0 represente
autre chose qu'un atone d' hydrogbne; mrepgggente un nonbre entier val ant
de 0 A5, limtes conprises; 30 R3 et R5 ont les d6finitions
i ndi qu~es dans |a revendlcatlon 1; R4 est choisi parm |es groupes nitro,
am no, i sddnblaaji@nat o, seni car bazi do, thi osem carbazido, .*
mal edsni do, bhagnoaam@mtdmd@pncmmbmwy atoma diydregéhe ol unrgrqueé CHGPBIG,
accept abI e &) rqprégonteen atomerd’hydmgang gu ummé@ﬂ?bﬁpdine A la revendi cation 32,
qui est |' achaque B-représepe Wwﬁeﬁn@wqﬂ? wpﬁam PTvdpg&ner “‘1(9f°PP9t 'Peaa%ou un groupe
cyclodod 'éi’l'?ee"f'd" 10 tetraac t| ose confo

[ é""&’é‘ F“"&c‘f"&? &“°( ?sdT‘?{BSFy 5-

revendi c %‘F ‘% ?fgﬁ
drogen, l'
ni t r'8phen °fg semeﬁg ﬁ?ﬁ}%@ r!gsc m?ﬂs 10-tetraacetique. 40 35.

Conpose con even e eel tdt raammoni que de
| “aci de a-( tlh )45 5{& |ds%@l¥nhlbﬂ§qa( @és%mmgvsndgcat%nz 1
O-tetr aaz&ply,qe 81 CBMEosd; -afeeptatie B priakmideaC et | que. . Conpl exe conprenant un

conpgsG conforme a la revendication 1 ou un sel d un tel conpose,

17. Composé conforme & la revendication 16, dans lequel R représente un atome d'hydrogéne et R®
représente un groupe alkyle en Cj-s.

18. Composé conforme 2 la revendication 16, de formule :
40

Q
_ 23 .
45 '
R2 / N\ (CHy)—c N N-Q
—_— m ! --
2l -
50 ) . Q

(VI)

55 dans laquelie :
chaque Q représente indépendamment un atome d’hydrogéne ou un groupe CHR3CO:zR;
chaque R représente indépendamment un atome d'hydrogéne, un groupe benzyle ou un groupe
alkyle en G -4;
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.._'?"'45' : accept abl e en pharmaci e, conplex6 avec un ion d' un nétal choisi S
;parm -La, Ce, Pr, Nd, Pm Sm Eu, Gd, Th, Dy, Ho, FEr m‘
.37.. Conpl exe conf or me | a reve%g 9% 4%8536 dans quuel”“ﬂl“ﬂ”lmmﬂ" S
Lu. ou Y. so 38. Oorrpl exe conf or a endl cation 36, darfs lroqliels1e . ..-:
mtal est 153Sm 'Ho, 9Y, 14Pm '5Gd, 140La, 177Lu, 175yb, 47SC OUJ 142Pr...
39, Conpl eﬁ%, ,ﬁgéﬁgy& RoinsAuh @é(s%%ﬁéén{e%tré?’&ws a{oﬁﬂ‘d%bdrbqén&dt al est

153Sm 177 nte an nombre entie? Galarftde 0 S8NRIiEX@mpasek;or e a 1 une des
-revendi Catlonﬁe t38.0n améfuluﬁﬂyah.qéélegaanmatra}ehmm st conpl exe par un

....coNpos4 Cconrf; gk 6& den {euébampd@aoeam nGRsrnegts 7, 8, 13, 16, 18, 19 et 32. 122 ° -
. EP O 353 450 Bl [ 1rrd HJ 111111 HEI'YL 11 1111 1 41 0 L
7" Conpl exe1q; @ainpssERorflorma A leeve@ndicatiod i8)ae Byuledans | equel |'ion m-tallique est

‘conpl exd par un conpo, _ confornms a | a revendication 26. 42. Conpl exe _ R
+conforms a | a revendication 41, dans |equel le netal . est 153Smou 90Y. 5 4&

=~ Conpl exe confornms a la revendication 38, dans |equel |?on nmetal | i que est
.= conmpl exA par un conpose : conforne a la revendicatiq ’i Conpl exe
“..conforms A la revendication 43, dans |equel |e nd est” " Sm '

*; 10 45. Conpl exe confgrmea |a revendi cafG@® 38,\dans | equel 1/ion
o metallique est gpnpl eX¢ paN\un ngpﬁée conf or ne a,J a revendi catN-em 30 ou
~31. 46. Conplex®8 ConiQrns aAar | cat |Con 45, dans | equel le\m-tal est
-~ ' 53Sm"™ 90Y ou 17' Lu. —~4%./ Conpl exe &nf o_{rre a I%‘e’gdl cati'gp 38, dans
.- Logqusl lion m-tallique est conplex6 par un conpose a

r evend| cation 32. 4& Conplexe conforns A |la revendi catloa 47, dans quuel
. le mtal est 153Sm 90YO ou 177Lu. 20 49. Conpl exe confornms A la

““revengjcation 38, dans Isquel |'ion ndtalligUEIEst conplexe par un compose..

" conforms & la revendication 10. 50. Conplexe conforns | |a revendication

=49, dans |lequel le nmdtal set '53Sm 25 51. Conpl exe confornms & | a

. -revendi-cat idais Iaddsliedans | equel |'ion netallique est conplexe par un conpoe4

- confornms & | aQetmendesdéfinitons mmquéEdeanwnweedmtlwﬁf orms a |a revendication
51, dams | equBl edtahoisitpatmi dest gro8SAitro, NG isolttigpyenat somisprbazidas thiopeicarbazido, RS
. revendi cat iraiéirgigo. brosaacstamitigst carboxiyn m-t al | i que est conpl exd par un conpose -

~+ conf orns A quan sel\disn &l eoRACgn acsaptablpen F@Uﬁﬁ?‘%xe conf or m; | a revend| cat | on 53,

dans |onge| lepsréﬁcatoglo_f o3l 5\5,3Sm 35@?“% 5( |s eé g gt on T
38 dans | = I a
" revend? cat %A 4saminappen @Wﬁﬂ ﬁgﬁgﬁﬁﬁa{ﬁ“ d °§"° i bhgggg{ e uel

le netal est® 53sm 40 57. Conpl exe conforns a Ia revend| cation 38 dans

D _l equel I 1 r%; aclollfbrg\lé% I8 %Een%&{ﬂk ?ﬁ(éul & rabldb &Q@Qﬁlﬁopﬁ%ﬁ&ﬁyﬁﬁ 4& 1b‘?étraazacy-
i -Levendl catl g3 ane-1-(R,S)-acétique-4,7,10-tris-(R-méthyl-acétique).
35 .
22, Composé conforme 2 la revendication 19, qui est l'acide a-[2-(4-isothiocyanatophényl)éthyl}-1,4,7,10-
tétraazacyclododécane-1-(R,S)-acétique-4,7,10-tris-(R-méthyl-acétique).

_ 23. Composé conforme 3 la revendication 19, qui est un sel mixte d'ammonium et de potassium de I'acide
40 a-[2-(4-aminophényl)éthyl]-1,4,7,10-tétraazacyclododécane-1,4,10-triacétique.

24. Composé conforme 2 la revendication 19, qui est I'acide a-(4-aminophényl)-1,4,7,10-tétraazacyclododé-
cane-1,4,7-triacétique.

45 25. Composé conforme & la revendication 19, qui est I'acide a-(4-aminophényl)-1 ,4,7,10-tétraazacyclododé-
cane-1,4,10-triacétique.

-26. Composé conforme 2 la revendication 19, qui est I'acide a-(4-aminophényi)-1,4,7,1 O-tétraazacyclododé-
cane-1,4,7,10-té{raacétique.
50 _
27. Composé conforme 2 la revendication 19, qui est I'acide a-(4-isothiocyanatophényi)-1.4,7,10-tétraazacy-
clododécane-1,4,7,10-tétraacétique.

28. Composé conforme 2 la revendication 19, qui est l'ester 1,4,7,10-tétraméthylique de I'acide a-[2-(4-
86 nitrophényl)éthyil-1,4,7, 10-tétraazacyclododécane-1,4,7,10-tétraacétique.

29, Composé conforme A la revendication 19, qui est I'ester 1,4,7,10-tétraméthylique de I'acide a-[2-(4-
aminophényl)éthyl}-1,4,7, 10-tétraazacyclododécane-1,4,7,10-tétraacétique.
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©'53Sm 90Y ou 177Lu. 45 59. Conpl exe conform; ala revend| mﬂ““c‘u“su‘“‘
- 'l'equel -lion nbtallique est conp %ﬁﬁﬁés%o ép conpos6"' confor
+r evendi cation 22. 60. Conpl exe | a revendl cation 59, dana | oquel -
:~1's mtal eat 1538m 90Y Qu 177LU. 60 61. Conjugué4 conprenant un conpl exe
ziconf or i, Eorhdsd SRR mtréveﬁa.ca&n 16,Qiost 286 Y- MURINERN et 67, {0NBfaaRet et
pas des ggsudEeane™ 4.7 -1stRbegtiqud. Par |iai son coval ente un anticorps ou & un
“wfragment d'anticorps. 55 6 Conj ugud conforms & |l a revendication 61, dans =~
~+ loquel sh.ecdmbosd confotme % Tamreveridicktion 96, \Yqui et D&t ol{a-I4IeothidcySHaptishylistiyll-14.5y6, 47SC.. . .
L OU” 14 2Pr . téthadzacEastiotigari-iomioadtiamcétiqua. r evendi cation 62, dans |equel Is netal = "
_j}}.‘-i_;est ' "Sm 90Y ou "Lu. 123 EP 0 353 450 D1
‘M .S BZ.GQommcugma:lamvmdweﬂoaw,dammdes revendi cations 61 a 63, dans
Jlequel I"anticorps ou la fragnment d' anticorps est un anticorps nonoglonal....
-ou un fragrrent d un tel anticorps. 65. Conjugu6 confqgrne A la revendicati o.___
64, *ans |l equel |'anticorps_ou le fragnent d' anticor est CC-49 5
“(ATCC HB 9459), CC-49- F(aba}2, CC-83 (ATCC HB 94 =83-F(ab')2 ou B72. 3 L
(ATCC HB 8108). 66. Conj/t(gue confornme A.l_une #d€s rev%ons 61 A 63,
Hdans l oquel 1 e co st un conpos6 ﬁg gRn ns |l une des rfevendi cations
7, 83 13, 16, 18, fcqg . @ Lugub _canforme A |' uNeQdes
ans [o

revendl cations 62 yon netaflique est 1538m conpl exe.
.:ayec | e conpose co Ala reveﬂdl cqtl on 27. 68 Conhj ugu6 _eonforne &
’ tions 62 h 65, dans™l equel r?.h que est '53Sm

158, Conpl exe conforns A | a revendication 57, dans | equel mﬁ
s

1" une des revengh
“"’soy ou 177Lu, conpl exe avec un conpose conforme a Iagr evendi cation 32. 15 |
69. onjugue conforme A |'une des revendicati ons 62 65, dans lequel |'ion "
m-tallique est '53Sm conplexe avec |le c{WMiEdIO conforne A la revendication
5. . 70 Conj ugu6 conforme A |'une des revendications 62 a 65, dans quuel
“ion nmetallique est 153Sm sOy ou 20 1771Lu, conpl exe avec | e conpose
conf or me &n$ lguellyendi cati on 22. 71. Conjugud conprenant un conpose conf or'rre
“a - a8 r-evendictagus @ reptésente ingépensiampront yn glome d'byAnedes ouw GeupuBHRE CBRiphar naci- =
‘li e par | achague Boorfserie indgpendpmuent wonipae Bhydimesnes 4e @RS RPNz LYY greuPeRs

«£2. Conj L9°@ f‘orma A I'a reven catl on 71, dans | equel anti corps ou-ie
ragrrent i?”%l ‘? "Bg'f' ﬁB??PGﬁ&’PaW%WdW%ﬁnent d' un tel
"antlacf;or ps. %Pﬂ" T’ %‘P revegiﬁ ’B%Y'F? n 72, dans |oquel | .
"anti corps Q 459),
CC- 40- 7 a,pa,g ido %’) YRS, symisaropeis. ?Wﬁggsws) |
307 c%ﬁgé%ce&ag,ggp SdineRb] on 71, dans | equel |e conpose est”

un conposG |nI ans | "'une” des revendlcatlons 7, 8, 13, 16, 18, 19 et :32.

T 33. %m@éom&n%ta RNevehdidalighCRU4ui ea@a&darmwa&my SHrdp el N 40, 16-80dR4- B &
' une escye@mh@ﬂav@mgtrﬁ&ét@ugo et 35 un vehicule acceptable en -~
har maci e. 76. Proced6 de preparation d' un conpose de fornule: ::7 . -. . o
0 X ' '84-Composé conforme A4a revendication J2C Aui dsCw29et Gtraammonique de I'acide a-(2-éthoxy-5- ' '

T nitrophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique.

. 40 .
" 36. Composé conforme 3 la revendication 32, qui est le sel tétraammonique de I'acide a-(2-méthoxy-5-
isothiocyanatophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique.

- 86. Complexe comprenant un composé conforme & la revendication 1 ou un sel d'un tel composé,
45 ‘acceptable en pharmacie, complexé avec un ion d'un métal choisi parmi La, Ce, Pr, Nd, Pm, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y et Sc.

37. Complexe conforme & la revendication 36, dans lequel e métal est Sm, Luou Y.

s0 38 Complexe conforme & la revendication 36, dans lequel le métal est 3Sm, 15¢Ho, 20Y, #Ipm, 153Gd,
1‘0La’ 177Lu’ 175Yb' 47s° ou 1‘2Pr.

39, Complexe conforme 2 la revendication 38, dans lequel le métal est 153Sm, 77Lu ou 2°Y.

56 40. Complexe conforme 4 I'une des revendications 36 & 39, dans lequel I'ion métallique est complexd par
un composé conforme a I'une des revendications 7, 8, 13, 16, 18, 19 et 32.
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- atone

3 e e o s o s s s e f 5 ———— o~~~
y N

A o T 6
.laquel ' e: chaque Q represente |n(§ %lﬂ t un atone d hmllmmuunﬂlllmmll
groupe (CHR5) pCR2R; 56 tPep te un atonme d' hydrogbnet ot ut * -

groupe (CHR5),CO»2 R, chaque R reprdsente | nddpendanment un atonme .
--d" hydr 00 &ombiBxeOdoRidint DRMGWhdIcaioh 38NddE Rei? Iiah kitlafqud estBomplxs Fed U CORDRS. V_e
T .qu' au NI Ngorlétky aGEretdatisatibiess. 0 et Ql representent autre chose qu'un atorre
“d' hydrogene, .... ........ ... 1 2 124_

"EP O 35342 %ambidxe conforme 2 la revendlcatuon 41, dans lequel le hétal est 535mlou 9@[. que, | or sque Ql .
crepr~sente un atone d' hydrogbne, R3 represente autre chose qu' un atone- :
.. d" hydr ogim &omplereefolr® ¥ apevesdicatian 38ndeap ieqakd inm niitaliique storemplakénied mgmsai)u un.
... groupe al kybrdoreyn a @l revedicgtione?7. Y r epr dsentent chacun i ndependamrent un atorre -
.. -d" hydrogene, ou peuvent constftuer, conj oi ntenment avec un X ou Y .-
_._adj acent - Gemplexegosfermeds mmﬁtﬁﬁﬁ%ﬁ@séﬁfﬁﬂl ©&'F8M n vaut O ou .1; .m-

"~ repredente un nonbre entier valant de O imtes conprises; pvaut
Coou2; 1 vHutComplgxp cpnformeyla revendication, 38 dang, '°6EP' i'°" @Sﬁ'gq*é’étem'%ﬂj%" RGP

" seul enent f°'?f‘6?“§aLFe'°3?"$'F7t'8'?13°W”f36r ment une |iaison carbone-carbone L
suppl emaﬂit g!lplbnalseconfgrmeala reven%wngs dar?stl W métal efiq“gH 91’Yo 7 SPr ~sente un

ne - ou un groupe nitro, hi ocyanaf'o Seni car bazi do, . .

thi Osem E;arc% lbg onfgﬁAeGd E‘rggndlé}ﬁ&%a%g %gbéiiﬁor?“\éﬁ@&}a%yco ﬂaﬁb par un comsé
represent ecy,gorgggqé),gv@j,,g&w&en - roxy ou carboxynbthoxy, ou un

- - atonme d' hydrogbne; R4 represente un atorre d' hydrogbne ou un groupe nitro,

. o.amno, i 40tddmpresetdAbithe 398 RveICRRA 4 Qanstidtud IEMERI JELBBINCOY ofiEr I M doO,
----brormath am do ou carboxy; sous reserve que R2 et R4 ne repré6sentent - pas

t ous | esagl@dmpleb@scoafoises ladevaydibiabaheaBedantibgsel Gioe méfaliuebet dempleké paf uh epnpese nt e

“un at one d'cbhnfaime ¢ lievevendicatia®)10. d' un sel d'un tel conpos6, acceptable en™ ~T7
«-pharmaci e; | equel proced6 conprend |'une des 6tapes suivantes: (A) rb6action -
~ .d" un Confjbg)@mglexef@nfqr(neé la @@eng'(gation 49, dans quuel le. mégal est "$Sm. -(C2) D
- (CH®y N N Heemeeee

' (I | A d%@ma'qmonfe‘m%é Bt’e"?“q“@}!ﬂ“é?ei’ﬂ“% F?H“% Hae (fiteligug ostesomalardpar ugy ﬁ°’?ﬁ°®¢re
o hydrogené?°’5‘?j""Bél!t‘i/'é)‘i*l""'1"15‘?’?7131 avec un 40 X ou un Y adjacent, une..
- l'iaison garbone-carbon Qi4el; mrepresente un -
S T T R L S Lt

53. Complexe conforme 2 la revendication 38, dans lequel I'ion métallique est complexé par un composé .
“conforme 2 la revendication 34.

_ 54. Complexe conforme & la revendication 53, dans lequel le métal est S3Sm.
35 .

55. Complexe conforme 2 la revendication 38, dans leque! I'ion métallique est complexé par un composé -
conforme & la revendication 35.

66. Complexe conforme 2 la revendication 55, dans lequel le métal est 153Sm.

57. Complexe conforme 4 la revendication 38, dans lequel I''on métallique est complexé par un composé
conforme 3 la revendication 21.

58. Complexe conforme a la revendication 57, dans lequel le métal est '53Sm, 20Y ou V77Lu.
45 :

59. Complexe conforme 3 la revendication 38, dans lequel I'ion métallique est complexé par un composé™
conforme & la revendication 22,

60. Complexe conforme 2 la revendication 59, dans lequel le métal est 1538m, 20Y ou 77Lu.
61. Conjugué comprenant un complexe conforme & la revendication 36, sous réserve que R? et R* ne
représentent pas des groupes nitro, et lié par liaison covalente & un anticorps ou & un fragment

d'anticorps.

56 62. Conjugué conforme & la revendication 61, dans lequel le métal est 1538m, 66Ho, 20Y, #9Pm, 159Gd,
140La, 177‘.", 175Yb' 478c ou "2PI'.

63. Conjugué conforme A la revendication 62, dans lequel la métal est '538m, 29Y ou 77Lu.
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'-.--_sous reserve que n vaille 1 quand X el/ou Y tornment une liai
~" suppl enent ai re car bone-car bone; et d un ester d' aCllmm"'"""u,‘umm
-~ w hal og~nocar boxyl i que, de forrrgpé 55#%% CQ2 R dans |l aquel l e* Rerepres *

:- i ndependanment un groupe benzyl ? 3upe al kyle en C -4; 50

' -pr~sence d'un solvent organi que et d'une base, a une tenperature val ant de
-0 Ch lg, 06 RbMbrie (A irdf dddXrovdnlibitioRDELRI 63, lda%s QB P&mISonsiCol B Rabinfont | A)
.- dans | aque Etﬁorp%st%anﬂ&orﬂénﬂinodlonﬂ% uh @8gnebaf d'i tliagerps.ndi quees ci - dessus; '
- CQL, R3, R4 et R5 reprbsentent des atones d' hydrogbne; 65 R
-1 epr es st Sonjugud)cantoee A lakyleadieation 4, dahs aqual Nartjcopson |éamagmphteram¢orpl§astrm49es e nt e
-un  geoupe(ATCC HB; 9458), GA3)9- I?(a:aato(xm (ATCQHEBRSBY CCHe3-Rakl)k ap B872.NATEOC ¢1B a108). agent ..
“~d" hydrogenati on, comme de |' hydrogbne en presence de Pd/C, dans |es :
©condi t i6nSorikgbé canisied I'uhe desiesnpicationsyfd dr 63odane ieavel le@gmwﬁpﬂs@@m@ﬁmm EP )
0 353 450494gs I'une des revendications 7, 8, 13, 16, 18, 19 et 32. CL formule (IA) dans s
ilaquelle; X, Y, m n et r ont |les defi n|t|ons i ndi quees ci - dessus;

| R4 et P8 PeHoES SPRIEMP 3 Eunedes raendicationsr 8 8, daes, '%‘P'GB%F@‘“UWeg‘?sbup@“’al kyI e
. ‘en Cl-4 off F‘(?Elﬁ?e“ﬁ'@ 3??'5”“‘3 'a’°V°"d‘°a“ "275 R2 represente un =

groupe act on d' U, coon, gnglgo E}An&é%h A gg gwa uDI us

- haut a s ?’ clue’nstpresénce° de. .

-;'___.____-Pd/C da% ondltlonsqﬁ%%egﬁ 999 e rg%g 30n puls avec du chlorure = *

d hydr %begg.gaé Shform8 H@igsfegcrgve%wﬂorﬁoézvg% dagqsqugnbh&nh@mﬁ.a@ SR MGRLS de
plexél V3¢ 1el B

- fornmul e (4 cgrlforﬂagé la revendication 35. Y- r ont
definitions indiqu~es ci-dessus; QL, R3 et R4 representent des atorres

<" hy dr ogbOshjugsd cdidriEP Muns QI8 RvandicAoRLGD S8dENS leqls! IMoPmétafigusl dsDM3gH) * P d Ui 't
i de | 20et ape’iufgoniplersavet lo@Binpdss donfernel R ladeveadi@genmacar boxyl i que, de fornule: 15
~.Br CH2CO2R dans | aquell e R repr6sente i nd~pandanmment un groupe benzyl e ou-&h—
gr oupe, 7l Ryrijugué ror@renadt um gomposs eonfeme' 2 in wwdndiaation dr g galed’an tel' composbas e&
L-une t enpegcgepiable angihgrmaciel dié O ligsangova@nte 3 un anticempey et fragmend d'antisprbgix . ..pour..........
~-obtenir_les conposes de formule (1A), dans laquelle: X Y, m netr ont;_'
1 es HefiPnPoniughs cqr\ffmaéeﬁeverrdwa@@gdsda"@iequmanhﬂme?u IRsfrappnt dlsstpomp esigs
“at omes d' MyERRRAMEciondl qua fragrasnt dun 8l 4i9MSe al kyle en CL -4 ou un groupe’
“benzyl

d' un c%‘pﬁgﬂ’g@%ﬁw@g d?i{?gs (A'?CC j%%;ﬁ;gﬁ F?:ji]gigg‘::t 31A$£¢cg23§ es%jg)% 49__

we

; 74. Conjugué oonformé é(/fQ re%?\dlcatwn 71, dans lequel le composé est un composé défini dans I'une =
" des revendications 7, 8, 13, 16, 18, 19 et 32, o

75. Formulation pharmaceutique comprenant un conjugué conforrne & I'une des revendications 61 & 70, et I
35 un véhicule acceptable en pharmacie. ST

76. Procédé de préparation d'un composé de formule :

40 '

23
azﬂ /)é (Cx fﬂ )——C\/

50 (14)
dans laquelle :
chaque Q représents indépendamment un atome d'hydrogéne ou un groupe (CHR®),CO2R;
56 Q! représents un atome d’hydrogéne ou un groupe (CHR®),,COzR;
chaque R représente indépendamment un atome d’hydrogéne, un groupe benzyle ou un groupe
alkyle en Gi-4;

sous réserve qu'au moins deux de fous les Q et Q' représentent autre chose qu'un atome d’hydrogéne,

124




- dans laquelle: QL représente (CHR5)WwC2R; chaque R repres

.. i'ndependanment un groupe benzyle ou un groupe alkyle en C 1’@”@ w Ml’
"Chaque R5 represente i ndependa H&n d hydr ogene ou

.alkyle. en C1 -4; X et Y represent n? acun i nd~pendanment un atorre
“d"'hydr ogbne ou peuvent former, avec un X ou un Y adjacent, une liaison . .
ar-bone- carpope ISIéQIé' Q“ﬁéﬁi’éhﬁt&un NatdfRH brhirétfinel ; Rsmebewnesm%ecnu& GeGHEBme
entl er val amydrd@ng I[Imtes conprises; 50 r vaut 0 ou 1; 'w
‘vaut 0 ou 1;° &bk nses.sassme id6pohdmERATTR atbiheldgdrogtiny 8 kil oufe @lylden @.EC Un" ™
-ester d'aci dex aet ha reptgsentemt chsauny indépsadamir@nt o Eone : d’Hybirogéne, ou [Bedubiit (KAsRudaNS -
.llaqueld e R comigintesentvec umi ep ¥ adareniearte lisisongabopcaiberezspbménuntailey gr oupe al kyI e.

-en. Cl -4; en pvat@ect d' un sol vant organi que et d'une base, a une . '
-tenmperature velregésente uDBMprd eptier ¥@ant de O 10) ligBies PRQriBS;

T 111111 erale L tenperature de reflux, pour obtenir | es
conposes de f9© @ IA) dans Iaquel I e X, Y, QL, m n et r ont ltes-
“def i niti ons |I“id?'-t§|8€% - dessus; et R5 representent des atones

‘d' hydr ogbne”Uls résefve qye n vejie 5@ ?@%Ht E"sﬂ‘f? gr‘ﬂ’ﬁbey Q€ wing, faiegn casbogercaibpne

lfG. et L que la somme de r et w vaille 0

- groupe benZy 2 é ente ¢ drogéne n &) nut X R %Selnt Siocyuhatd, Sl c?armlé

LoU Tk " repr S %€¥ ooéﬁ QIEBB ngt IPa B[Ming iz0iocy gaato, Seicarh agent __
losemIcarbazvdo imido, oy .
g hydrpgenat’ f xzos 59&9 &ﬁoxﬁ’%ﬁ}naﬂae thcﬁége S
Fi-condi { ' ons ha n Qtorﬁe %‘I\w;dr ne QIP (Hie® rWrJ &H&? gl e .-
- (LA), dans tIhu@sGHI% ldlaomalélmudo, bromo carb&k r ont Tes definiti Ons '
‘indi quees Ghosi@seieue H3 Wna&’epr&‘im@ﬁ%@fb@&fa@B&ux%§at&ﬁ6¥m$/dfégih¥dhﬂé}é\wimn R
_,-epresenteddngfwup,ﬁé@htwhaomad@dmgsn@w un groupe benzyle; et R2 represente-

‘un. gr expe afnideld'unlel cémposs; acdepiaitle eliphaiadiei t de | ' 6t ape (B) ou (D) avec un’
-agent de ddepeltpercédsi compremiiiune dasTéiBper suaitale | 15 fort, pour.. ...
obtenir les ¢ mfactivd st'ud eoriséid fermuleA) ,  dans |aquelle: X, Y, m n et r ont

1es d6finitions indiquees ci-dessus; |, .-. 0. Q 1 R3, R4 et R5
T'epresentent des atones d' hydrogbne; R repr~sente un atome &' hydrogene; et ~
"'R2 rept 6sente un groupe am no; ou 20 (H reactlon du prodwt de ...

deslgrt pour.
myn et r.
epr esent eft.; 'des R
et 25

wor pfl e (VA)
t : _

"Nt ape (F) avec un agent dey desesterificagion, comre u
_thenir | es conyd de foynule (1A), dans“l aquel I e

‘ont les ddij g@s%
R repr e un atone ;F/iﬁ: e 7

?fatorreg d' hydro
‘=."-"-;"'irepr~sente un groupe am no (I) reé’ctlo.n d' un conpo

- d6finie plus haut, avec un a- bé’hzbnesul f onat e opt i que-

. 35 : (1I11)
o dans laguelle :
E X ot Y représentent chacun indépendamment un atome d’hydrogéne ou peuvent former. avec un
40 X ou un Y adjacent, une liaison carbone-carbone supplémentairs;
nvaut O ou 1;
m représente un nombre entier valant de 0 & 10, limites comprises;
rvautOou 1;
. sous réserve que n vaille 1 quand X et/ou Y forment une liaison supplémentaire carbone-carbone;
45 ot d'un ester d'acide «-halogénocarboxylique, de formule :
BrCH2CO2R

dans laquelle R représente indépendamment un groupe benzyle ou un groupe alkyle en Cy-4;
50 - en présence d'un solvant organique et d'une base, & une température valant de 0°C & la
température de reflux,
pour obtenir les composés de formule (1A), dans laquelle :
X, Y, m, n et r ont les définitions indiquées ci-dessus;
Q', R?, R* et R® représentent des atomes d'hydrogéne;
56 R représente un groupe alkyle en C1~+ OU un groupe benzyle; et
R2 représente un groupe nitro; ou
(B) rdaction du produit de I'étape (A) avec un agent d'hydrogénation, comme de l'hydrogéne en
présence de Pd/C, dans les conditions habituelles de réaction, pour obtenir les composés de
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.. r~action du pxogdum, th etlo

5.':3.;-'.'3."-_rr'ent actif, de formulo: : 30

i“COOR .3, O S= 0O 40 dans laquelle Ret Rs ont les d~finiti ﬂ", mmmu”m :
~..:Ci -dessus, 45 pour obteniE Ioe%?%qsds de formule (IA
.laquelle: X, Y, 0, R5, m n et P 0 definitions indiqudes ci- dessus K

* R3 et R4 reprdsentent des atones d' hydrogane; R represente un groupe al kyI e.
en Cl -4 OUoh® M), KansQiqublié : I epresente un groupe nitro; ou 50 (J) :
: ﬂtleeaaﬁmor(shad,qaé@e@..amua,gent d' hydrog6nati on, commo de-:
21" hydrogene ek, awai G refi@sdntbhides dmes &'marog&iadi t i ons habi tuelles de |
..reaction, pOUR refédafite in hroGpeCakiip @6 €6-+ @@ uh groupslbendylesst, dans | aquel l.er. . X.. Y

. al, B5, m n &erepréssnte ungroupaléring; bu ons i ndi qudes ci -dessus; R3 et R4

- represente

.. represent en(C) destion t'omasnpdsddedoramgle A) définie. plus haut@fec un agent d'hydr@snauqumq e un o

- groupe al kydeel'tydrogihe o4 ppisence dgr Relip edatreles yworgitionst haiueliasde-Sadtios puin ayecodipe -~ - =
.- am no; ou (¢oryre-dihyckaghnedaszycrtiirgsente diun ipleants PP phiaiicies eampesge de fogeule (1A),
‘.-.ddsest ~r i f i %8 [s@#elle commo un aci de fort, pour obtenir |es conposes de-

“fornifle (1A, Xd‘ér;% |$&g?lé of définifigns indiqpdes gi-dessysii5) B1

UC L1l 111 WI ropresgntont deg glomege hygfogdReid | ont | es definitions Lo
i ndi qu~es c g% e"t gr © grpingsoy eprdsentent des atones d' hydrogbne; et-R2 "

3 it ~act d' un conpos4 de fornule: 5 10-
(X C( fcdfie* hazof;@j %yl'que 8°*°H‘éns | aquel l e: X et Y repr6sentent:

- chaclin i nd6gepdsyyRent un atome d' hydrogbne ou peuvent forner, avec un X ou-

un LY adj acent une I|a| son car bone-carbone suppl dnentaire; FR3' reprBsent.e.....-.-...-..'----
un groupe a&aﬁ@?&b{ueﬁ@ﬁ fobréséhte iRASpBHALYINBI b@é%uﬂtbekﬁmrogw grolipe\eiyie ofd CPL; 1, 25

M repr6sentgh pRsdnesTang RNkt iganiglerdt ddfe Basd, 30unel foibdr@tiro CRIBRY §6@SC & 1avaut 0

" 0U 1z sous empeamedestiudy vaille 1 quand X et/ou Y forment une liaison .~ -
7 suppl ~nment apaueoktenir ks Bemmaéduipriemule {IAGldans lsgadlldle a- hal og6nocar boxyl i que, de T T
formul e: 30 XY, mBreO-HhCBR Hbfieitions irdisedes ei-dbssus; sol vant organi que et d' une
‘base, a une t @FérRitet RErepaibantent dbe al0ME Fhyidmgdrenper at ure de refl ux, pour.

- ‘obtenir |es céirpriente degrbenersikyie ef Py ou deagrourledguayle] @:

RN —

25 R2 représente un groupe amino; ou
(E) réaction d'un composé de formule :

30

N:I

. g X
0oH / \ <'

-0
a\/
o~
(9]
s
N
~o
-ﬂ
-~
2]
M
N
g
"l

35

"

(Va)

dans laquelle :
Q! représente (CHR®),,CO2R;
chaque R représente indépendamment un groupe benzyle ou un groupe alkyle en Cy-4;
45 chaque R® représente indépendamment un atome d'hydrogéne ou un groupe alkyle en Ci-4;
X ot Y représentent chacun indépendamment un atome d'hydrogéne ou peuvent former, avec un
X ou un Y adjacent, une liaison carbone-carbone suppiémentaire;
n vaut 0 ou 1;
m représente un nombre entier valant de 0 & 10, limites comprises;
50 rvaut O ou 1;
w vaut O ou 1;
sous réserve que la somme de r et w vaille 0 ou 1;
avec un ester d'acide a-halogénocarboxylique, de formule :

56 BrCH.CO.R

dans laquelle R représents indépendamment un groupe benzyle ou un groupe alkyle en Ci—¢; _
en présence d'un solvant organique et d'une base, 3 une température valant de 0°C 3 .la
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35 X, Y, RB1', m n et r ont les d~finitions indiqukes ci-dessus;
QL et R2 r((alp\)/; ~sentent des atones d' hydrogbne; et R4 reprdsepte un groupe " -

nitro; ou r~action du produi ' e (L) avec un ayﬂﬁu ,Lu

.d:.hydr og6nation, comre de I'hydr%ﬁgﬁéﬁgidsence de Pd/C, ”” ,I”m””m i
condi tions habituelles de reaction, pour obtenir |es conposes de fao" s
formule (1A)nSafse borisd e X, Y. R3", m net r ont les definitions = -
+.indi qu~es CigHEHRMR ies BompoSés d84orflile (BR), 4P laqiefdli ent des at omes d' hydrogbne; -
et R4 repr6seniey, i, Qe Pént RS usitiodUnddBesicid@ssuson d' un conpose de fornul e:
45 60 -sc ) 7- (@3, R8st K- refrédanient d@Satomes d'hydrogenetOl ' (VI 11 A) 128 *C L M T
‘'s. EPg0353450 Rlepikteste Ligrogelakyle ¥ 6i-« Yu iegrogsdatzglatetchacun i nddpendanment -
4n atone d' hydrogbwsonlungeupenito; bor mer, avec un X ou un Y adjacent, une’" "
i ai son car bnsadian ko pedsitipe I'@aperEnavee un @dent dpydiegéngtien, CHPTORR 'Eirogene en
‘R repr esent eprésen@r deI P&/Ch dams ylbse canditieriskhyabitueltay dg]réaction, rpoyraghieny 1, compopfs do "
‘represent e ularmueniN, dansriaduelle :val ant de O , 10, linites comprises; r vaut-0.-.:
. 0u 1;10sous rds G que & r on s dgfinitions jndicyeog cbE9SEHE: Y f or ment une |iai son
.. suppl enent ai r e R3AF lgbRicreprisenioptaies atpmes d'hydrogineiy: yn est er d' aci de _
: 3 Pal ogénocar b@)z(?géfgsﬁ%f‘%}‘" gg“ﬂgégm'gP%f“Bwa bgeRye Ftaquel le R a la R
.. definition i ndi% , %‘%‘ % ' en presence.d' i que -
Sl 4R SRl B AR Al R

n 1

-:f;'f_f-'-____'pour Bot eni r ot "'c:g i{)§§ﬂ$‘}2‘§°§ Taquelle: X, Y, @, Q m n .
;_'g-.t—fh;dont les d %ﬁ*i&ﬁgrépﬁ n Pﬁ:ané

,Y ﬁ@ﬁ?ﬁ,@énew represente un atone
: rogbne; ety sente un atome d'R7HrdgBY: aSENt e UN groupe nitro; ou (0) reaction - .::
-du produit de |g:RfoRRshd INgratp€emiHsl odgdent de ddsesterification, comme un | '
.+ -aci deyf ort, %&aﬁw 6 ploBuitt@a8iaps (F1adE 0 B deCddses@eoatibnrieonineluncicidg rteposn L
. presence de gildnizles@amposbLde formBi(R), 6aiB Idaadb t uel | es de reaction, pour obtenir.i.i:
‘|'es conposds de, ¥.aux ) reet ¢ bribles ddiinitiond iadiquéés ckdesiys: Y. 0Q Q m n et r ont les-
-defini tions i nde,R-eeB® préshatesides atdibes d'hydroggne; R R2 et R5 reprdsentent des’
--at~'-o-ge$ d'dhyldr o%awf:gg unnzgcr)neé‘p&d;@énﬂ;et un groupe amno; ou (P) r~action"du
.produes de |' etfépp 8 un(grgupe @rRiNg; o ou (0) avec du thiophosgene, pour = -0
‘obtenir |e chrpewtian dor ?Q?@p%ﬁn‘éﬁaﬁ'tmtﬂ?g ) Wﬂé&?“s Rgut. Ryequn ?'Eﬁ%@ﬁ?’@‘etﬂ?gﬁﬁebupe

i sot hi ocyana@'\g}t actif, de formule : _

30

0
35 : |
5

dans laquelle R et R® ont les définitions indiquées ci-dessus,
45 pour obtenir les composés de formule (JA), dans laquelle :
X, Y, Q", R, m, n et r ont les définitions indiquées ci-dessus;
R3 et R* représentent des atomes d'hydrogéne;
R représente un groupe alkyle en Ci -« ou benzyle; et
R2 représents un groupe nitro; ou
50 (J) réaction du produit de I'étape (l) avec un agent d'hydrogénation, comme de 'hydrogéne en
présence de Pd/C, dans les conditions habituelles de réaction, pour obtenir les composés de
formule (1A), dans laquelle :
X, Y, Q', R5, m, n et r ont les définitions indiquées ci-dessus;
RS et R* représentent des atomes d'hydrogéne;
65 R représente un groupe alkyle en Ci-¢ ou un groupe benzyle; et
R2 représente un groupe amino; ou
(K) réaction du produit de I'étape (J) avec un agent de désestérification, comme un acide fort, pour
obtenir les composés de formule (IA), dans laquelle : :
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© - rdserve que nXweEN lepréseh@nt caammtndépehdamntem XtoeMamyd(og‘éas mmvennbrrdehai/ez:an"

-'_:-.'?_"_'_'8309 77. Proced6 de preparation d' un pol yazamacrocycl e nono- N-al'kyl'&, "gui ~

. Ging Gaui val ents ' un 1.4, 7. 10- :B;%ggocgﬁsgsaezzﬁzr "Gans NIRRT

.ne favorise pas le transfert de 78. Prot~d4 conforfe & -

~“'la revendi cation 77, dans loqual |'ester d' acide ct-hal ogénocarboxylique
rest du dJl- iy v, nSGn et Pbrit 168 uénltidnsididubdsleedusbus; but anoat e de net hyl,e-é
=32+ br onm- 2- (4- 6, Bf QIHRPLehbRE adkhes diRdisEEnaydte, de | |
21" a- br ono- ( 2- FAYbH1696Hite an Biotigeniondy ) acet ate de nethyle ou du T

.d, | - 2- br onqr)4éackoniiiun lcoppeays ofmilexnoat e d' i sopr opyl e. Revendl cat | ons pour
ea £t ats contractants sulvants: ES, GR 40 1. Proc~d6 de preparation d' un .

w-conpos6 de fornulea Q 45. 50 . -V (1A dans |aquelle:

~.chaque O repr-~sente i_ad~pendament un atone d' hydrogbne ou '*un gr oupe _
“(CHRS) pC2R; 129 0 353 450 813 ' SN I O I

i represente un. d hyd e ou un groulpe ( CHR5) éﬁ?ia}e’ N
.. repri8sente in rment hydrdgbn pe benzyle .ou-un:

. .groupe al kyl e\en G qu a@"n'bl §23 e tous-l €% 0 et Ql L
.représentent a chose gu I;A atorre 'd hydrogene P! 6 "l orsque - .

QL repr6senteZun atome d' hydrd®ene, R3 represente autre asexqu’un at one
=od hygrogbne "(Q‘Baque FR represente i ndependamment un atone & hydrogene ou’ un*
- groupe alkyle en CI -4; X et Y representent chacun i nddpendanment un atone .
..d_hydrogbne, ou peuvent constituer, conj oLﬁEgent avec un X ou Y adj acent__
.une |iaison carbone-carbone suppl errent air n vaut O ou 1- .
o e e e mrepresente un nonbre entier valant de 0 a 10, co
<l miges comaﬁsuaﬁa;e p vaut 1 ou 2; r vaut 0 ou 1; wvaut O ou 1; 16 SOUS

-~ car bone- cantmine Ysadjapdng nesitaizon eybopd-cathope Suppléroemabede r et w vaile 0 ou -1y “R2 -~
.. represente unRitepwssnty Un\grhungiieray euCiin cgibowpétheiytor bydrari no, i sot hi ocyanato, - . -
. semi car bazi do? vauh@ @¥s®ni car bazi do, mal 6i mi do, bronpac6tani do ou carboxy; R3- . --
- reprBesent e UR représapRURIombre entiay valant do §3 AP, dYeSSAMBNEE% oX Y NGt hoxy, ou un at ome .

- d' hydrogene, rvautQoutpg - R4 repr6sente un atonme d' hydrogbne ou un groupe -
U nitro, ami riUS pespp HP‘b’E: g (qyend XAty X fogmont g liaipqsy SH%%‘?W%?V?) BRcaBoRe ~i i do,
. bronpacet arff G %ife et arboiylique, desfarmy ‘que R2 et R4 ne repr~sentent pas
-. "-3':jtous les d g atorres d' hydrogbne, nmais que |'un de R2 et R4 repr6sent

< un-afome d%@'lcf Qé'b ou d un eel d un tel conpose, acceptable en o

. pharnmacie; g 5presenéeeﬁiH'P lsoiPnP S8 iaue CPA §HaMbdse, UE Gunk GSingdhARE Saidt | 6OV ER 10 - -
température de reflux, ol
‘ R pour obtenir les composés de formule (J1A), dans laquelle :
T s X Y, R®, m, n et r ont les définitions indiquées ci-dessus;
Q' et R? représentent des atomes d'hydrogéne; et
R* représente un groupe nitro; ou
(M) réaction du produit de I'étape (L) avec un agent d'hydrogénation, comme de I'hydrogéne en
présence de Pd/C, dans les conditions habituelles de réaction, pour obtenir les composés de
40 formule (1A), dans laguslle :
X, Y, R*, m, n et r ont les définitions indiquées ci-dessus;
Q', R, R2 et A® représentent des atomes d'hydrogéne; et
R* représente un groupe amino; ou
(N) réaction d'un composé de formule :

45

: L I G ¥
¢ C——(CHp)——¢— (CHp )Y R

86 N0z o 4
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. (A) rdaction d un conmpos6 de forrmule: :. “:.:......... .
e(Ch)-C (o) 35 oy IIMFRW -
o 40 dans laquelle: X et Y repreéégt:%ﬁt*%gg cun i ndépendanmeént ‘untatbne * -
~ - d“hydrogene ou peuvent former, a S un Y adj acent, une i aison
- carbone-carbone supplnentaire; 45 n vaut 0 ou 1; mrepresente un

_nonbre entleJané/@J]fE;: de 0 a 10, limtes conprises; r vaut 0 ou 1; sous. ..
rdserve que N Yyl &relodbhtdtout idisiSUhdafarhent ey dlobiie S0 Peuverd fmes eved we -
~ car bone- car bpge,n Phdiddett uné Hisdh catbdkecatbons siiplémemamcar boxyl i que, de fornul e: .o
7 's0 BrCH2CO2R  dghfopléadhtteti.€0fR; M epr esent e i ndependanment un groupe benzyl e ou----
~un grgupe al ky Raegébekib un droudbeeyieoealkge e Gi+;sol vant or gani que et dune " UTTHR

.. base, A une terpardbune valant de 0 Ca la 55 tenperature de ref}ux;:

pour obtenir | asreprésopl@3e sorige broipmalagt dpl04) 10. iilescampdersi le: X, Y, m n et r
~ont |es definit¥vangoandi quees ci-dessus; 01, R3, R4 et RS representent des ...
at ones .d' hydsoogj@sarye B0 vaille Efua®m! X §tpuormept une liaison supplémentaire cargone-carbone;- L
|11 1#l1 .. .etd'unesterd'acide ahalogénocarboxylique, deformule: R represente un 'grou'p'e A
alkyle en CI -4 ou un groupe benzyle; et R2 represente un groupe nitro; ou . "~
gg)l Ir;agtloan@b‘zfﬁﬁzBdwt de I'det ape (A) avec un agent d' hydrogenation, comre - -
1! hydrogene en. presence de Pd.C. dans |les conditi i

r6action, s Teélgmﬁ‘? %4%\'"'9:’6' b‘%%egé" Ee £0% I ons'@hg)l tael Al

S e X er\(pré née golvant, organ; . .base, & uda_o emgbﬁtu | valant élfv_ic ala
- laqueft e , 6 o T Sl nt - res detinitions 1 nd qudes ci-dessus; Q, R3,
‘R4 et RS repﬁog'urg%bq n§rr|1£ gé&sgi%rﬁmg' Y 45RG0&N : R reprdsente un groupe alkyle
- en CL -4 ou Un gL aupg RSy rﬁies%&ﬁnégnsriﬁﬂ:{u@e%@a&sdéﬂ groups amino; ou 10
(Q rdaction d#%p%gmmmg-ﬁaﬁyg@;éll A) definie plus haut avec un agent *-

d' hydgpgbnat i ofps rsgdEBRe Gegrbupewirbagene en presence de Pd/C, dans les = =

condi ti ons hghirdadnl dapradait ddrebe (N) avazUinagent de dékestélitation cemmuio by ahidedert guis. .
gazeux, en D6 & Ggertl dhydragshatian teompe de I'oidtogrieren| pedserce de WK dens lesoropdliass L

ol -Azi . dans |1 gawﬁalubsa?e rigotion, pawy ome@ngtlesrcoromséﬂ deforenebi(A), dansirguelingli qubes . ... . ... .

"l ¢i - dessus; X, Y, Q', Q, m, rGit r oRBsalgfintions indiquéescairdesi¥s: des at omes d' hydrogene; -

- et -R226 epr 6sentRs Raiat Rjrensfrententidescatoneng dihgyjrogee®iét i on du produit de ?/ 6t'gpe (O .
. .avec un ester d¥aenrgentauhgipupgemibeiiiboxyl i gue, de formyl e 29 I

.. Br CH2CO2R (P) réaction du produit de T'étape (G), (F), (K), (M) ou (O) avec dtrlnti'liophosg ne, pour obtenir. le .. . ...

composé correspondant dans lequel R? ou R* représente un groupe isothiocyanato.

s0 T7. Procédé de préparation d'un polyazamacrocycie mono-N-alkylé, qui comporte la réaction d'un ester : i.. ..
d'acide a-halogénocarboxylique avec de un 2 cing équivalents d'un 1,4,7,10-tétraazacyclododécane, .
dans un solvant qui ne favorise pas le transfert des protons.

' 78. Procédé conforme & la revendication 77, dans lequel I'ester d'acide a-halogénocarboxylique est du dil-- ;
.--gg-  2-bromo-4-(4-nitrophényl) butanoate de méthyle, du 2-bromo-2-(4-nitrophényl)éthanoate de méthyle, de~-

I'a-bromo-(2-méthoxy-5-nitrophényl)acétate de méthyle ou du d,I-2-bromo-4-(4-nitrophényl)butanoate
d'isopropyle.

Revendications pour les Etats contractants suivants : ES, GR

1. Procédé de préparation d'un composé de formule :

Q
" .
Q! (\‘/\
' . . .N-Q
'.‘ L/N\/
50 ot '
' Q
(14)

...58 .

dans laquelle :
chaque Q représente indépendamment un atome d'hydrogéne ou un groupe (CHR®),CO2R;
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- alkyle en Cl -4; en pr6sence d' un sol vant organi que et d' u

- .tenperature valant de 0 *C a laEl%‘ﬁ grg%% e de reflux, 25

:- obtenir |les conposes de fornule g& | aquel le: X Y. m n et r ont .
+ - l'es definitions indiqu6es ci-dessus; QR R3. R4 et Rs repr6sentent des =

“ratones d' hy G GapRiasnte Bh i6HHY @RGS0 uﬂbﬁ%qcﬁ#&)do?nen Cl -4 ou un group
benzyl €; et Rub B6HBERMondéPenBirihd u Bioie d'hgdlogdfe, un groupd B9nzyI€ a6 Uh GRduss
“-cOpos6 - dawhedneilg: 01 "V D C-i 2)-C (CHZ")yr=""
S H rn $5s (S¥éiye difauthiuins dbdtisadus dss (& O epréeantant autré Cidsh §y'ynCGitiie; d'lylagane, R
"L T eprssent et qued dpsnd afmepEsants g atwme dledwogéne, BB repnésgnte Lapies ahdey | g'ue atddle - 4,
.. “chagque R5d'hyjmpgésent e | ndependamment un at one d' hydrogbne ou un groupe I
““al kyl e en Cchagle R pprésente indépendatment ¥h ateme Ekydragénetoush gouee alyedp&ndanment un
.+ atone d' hydr&gb?ﬁefeﬂfésep'eﬂtv@m“"f'méﬁmdam'a%dmu‘ﬂm@ glydiegene, Y] eaveant congiifer,
i b ai son  ceanisiniemeptavesdRaC @u\bﬁxaa?rérmwsen casbapergarbqye syppifmeRiditee nr ~sent e un-
... .nonbte enti &varB Mt de 0 A 10, linites conprises; r vaut 0 ou 1; 66
“awvaut O ou M IOPEERAL W@Q@P’?@"‘GU@'#‘%""’%"’H‘?SF°’Eﬁ"s‘?/§ vaille 0 ou 1; avec: un
“ester d' aci d’e t-1rf'<!fzogdnocar boxylique, de formule: 131  ........

““dans laquelle R repr6sente i ndependamment un groupe benzyl e ¢ ou un jmm“\“\

.......... wv 3 460 Bil111j1111111  BrCH2CX2 R dans |aquelle R L
. reprgsentg ﬁmsme u&ne%&up% Z)Ylegou o (4P RaisBh 'OWinBne™cd N e
e pr esence gﬂpg,g rg budh 95HHh %é une tenperature val ant “de
- QC | Ta o pe reprasehts @P%foﬁTeLH‘lﬁ(d §onb ldﬂ"gro@@%ﬁroomlﬁ‘cﬂ ligothloBfan&ie) 'BRAREBaAS,

- fornul e ({ndbemi do, AfaldMlidoCbronfoacamitd ou Bboly; €t r ont les d~finitions - - =
= Indi qu~es  CiRs Geprsseifie un droupe Bédoxitlen Bh-, Me@EXySRREGHYmERSKY duaiR®me dmydlegdgane; : R
w_eprésent e R rgprésente ualdioyecdi@Mdrogine-ol udLgrolpe gjltto,uapﬁndoGsomy)b)enatetseﬁiicirbazldo, 10 .
- 'R2 .t epr ~s thivbamicarbagjda vaimidol bromoapétarhily ou @etoky; on du produit de |'etape (E)..
. avec .un aspemtéselvéyulr et A NG capréserdamirpasdens|iéstvipur dagiatmes d'hpdr@Ren owiscwe Py C,

i odans .1 es doRHtR megsondeinatasiel dhydidgtneauct i on, pour obtenir |es conposes de.
.. fornule (1114()39'é’am@'@mwélacéeptakleevphmacﬁ’n netr ont les d6finitions
N ndlﬁudes‘eﬁqelefe‘?éﬁ gomprend I'une des Stapesggvantesl: et Rs repr 6sent ent des atones ...
! hydrogene(A riaction,F'uncompesé 3R fsP¥eihe al kyle en G -4 ou un groups. benzyl e
et -~ | R2 repr~sente un groupe ani no; ou R

\ (cx “-‘i
' / L/

(1I1I4)

80

o ozv_@

- >4

/'\

dans laquelle :
X et Y représentent chacun indépendamment un atome d'hydrogéne ou peuvent former, avec un
X ou un Y adjacent, une liaison carbone-carbone supplémentaire;
45 nvaut O ou 1;
m représente un nombre entier valant de 0 & 10, limites comprises;
r vaut 0 ou 1;
sous réserve que n vaille 1 quand X et/ou Y forment une liaison supplémentaire carbone-carbone;
ot d'un ester d'acide «-halogénocarboxylique, de formule :

50
' BrCH,CO:2R

dans laquelle R représente indépendamment un groupe benzyle ou un groupe alkyle en Ci-4;
en présence d'un solvant organique ot d'une base, & une température valant de 0°C a la
55 température de reflux,
pour obtenir les composés de formule (IA), dans laquelle :
X, Y, m, n et r ont les définitions indiquées ci-dessus;
Q', R, R* ot R° représentent des atomes d'hydrogéne;
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.- desest 6rifi cat IF@ Poprés6HidT®h didup@aitrél@uf ort, pour.. 25 obtenir les

(G r~action du produit de |'6tape (B) ou (D) avec un agen

.~.desesterification, comre un acide fort, pour obtenir les c mgﬂgl MII I’I,”
~formule (1A), dans | aquelle: 20 3 50[5} Y, m net r onr I"I
definitions indiqudes ci-dessus; E& "1334 et R5 representent des at orte N

~d'-hydrogbne; R reprasente un atone d' hydrogbne; et ;R2 represente un groupe '

E am no; ou (H Hogskdene uﬁlﬁmﬁﬁmweten@?—ojou%hQﬂﬁpe(lﬁ}tzyﬁyac un agent de

. conposds de tayrréwﬁoa dul dk\duutdlaﬂ‘étaﬂaea@bl@eb&m agent \d'hyaibgenmon,rcomtnerdeamdmgase on .
~d~finitions prasknealde PO dekSBE Sondiidns FbitellesRls réagtiomsgnt ebtenirdies cabpséssde
. d' hydrsogbne; foriitilg @y)daslajuelieun at one d' hydrogbne; et R2 represente un groupe--:;"‘--'
- ami no; ou 30 XY, m,nétromddestdéfniions indinuéesropdestusde fornmul e (VA) definie plus l
~haut, avec un @'DRnRhetdE mdpfésententdesptomgsdhydmedne; actif, de formule: ...... .
L, R @pré®nté@n groupe alkyle en Ci -4 ou un groupe benzyle; ot 0] '45'

o ———————— e e 2 représente_un-groupe aming; ou — — — —
"L dan# | aquef® eapion lun ReMRoR] dq fé@‘"!?d\“f‘)rﬂéf"?'?)?lgs hay ‘dT:?ﬁJ'L %?MW
uell e réactuon, puis 6

- obt | ea Edfipdwodiony preteRin & ‘F"A da"
Rs, mmr n ot cfr*°f thqgge ae?izmxt? @% QY. @g' a§°°"ﬁ1°gés S fogpile (A)

B r spr~sent ent 9 q%ﬁ% ntqest&mm‘g%bn&quéﬁlm_agsg‘[ ~sents un groupe al kyle en G

. -4 ou, erlzylewel;‘3 H,g tro; ou (J) r~action du B
. -.produit do 1' Etnap d hydr og~ natlon comme do |'-hydr ogbﬂe

en .55 _ (dgl;é;gt gggp gu, pa | ea conditions habltuolles do r~action,
~pour obtenir gleegn Ggm:a§aﬂﬂog%ﬁlfc%&§hcﬁaé%fonﬂaé\a laquel I e: -
S ——— X, Y, A, R5, m n st r ont lea d~finitions indi qu es ci- doasus;_,FI‘S
et Rdgg epr~sem-9m2njes atonos d' hydrogbne; 132  ..... : L
-~EP 0 353450B1 4-c "' -S  * ‘R reprdsente ufn o
groupe al kyl dansmaq@le R4emésonte ingéreudammoatrun \grogpe lnzyiRPourungravpeaikve enrCigr oupe -
ani no; ou ( Kpn mefertch ofund solyantocrganiquel est | d'uae aes, (3] yneajespératyroaypiant dged°C 4 la.
_d63ester|f|cmmturecbmﬂe><un acide fort, pour obtenir |es conpos~s de .
fornuke (| A) poudgbfenin lescagmpesés dasformule (1A), dans quelle: 1, R5, m n et r ont le
“d~finitions indpduBdse éPUtdﬁé’éﬂﬁwnﬁ?\‘Bd'q‘ﬁFﬁé'ﬁesﬂ’sreprdsentent des atones .. .
d' hydrogbne: etQ'R Fogh seprisentopt des,aigmes dhydrogdne: |, (L) reaction d'un corrposG-'?‘-%
de formul e: 1d={ rep! up @roupe alkyle en Cy-4 Ou un groups benzyle g
: : R2 représente un groupe amino; ou :

30 (E) réaction d'un composé de formule :

01

.
]
]

\
OZL@ g/ (c-*z) c— (c:-sz)l.—--hL/ \/" A
Y H - N
40 e
o]
(VA)
45
dans laquelle :
Q! représente (CHR®),,COzR;
chaque R représente indépendamment un groupe benzyle ou un groupe alkyle en Ci—s;
chaque R® représente indépendamment un atome d'hydrogéne ou un groupe alkyle en Ci-4;
50 X et Y représentent chacun indépendamment un atome d'hydrogdne ou peuvent former, avec un
X ou un Y adjacent, une lialson carbone-carbone supplémentaire;
nvautOou 1;
m représente un nombre entier valant de 0 & 10, limites comprises;
r vaut 0 ou 1;
65 wvaut O ou 1;

sous réserve que la somme de r et w vaille 0 ou 1;
avec un ester d'acide a-halogénocarboxylique, de formule :
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_atong d' hydr OREVIeh, Aét MRLIMESBdfinifichs TRkuéed Gitessu® X Oou un Y adj acent, une

(- IVA) is Ndnsl auel e ~~~~~~~~ C.!)

(Ce. L2, 25 X et Y repr~sentent chacun i ndependjm’ﬂuﬁ t“lHI“'
.d" hydr ogbne ou peuvent forner, E'yS%syMPU un Y adj acent
" _car bone-carbone suppl enentaire; ~R3' represente un gr oups L
“alcoxy on G -4, carboxym-thoxy ou hydroxy;: -  ~~~~~ n vaut 0
: ?'1;'"-:' m roprqg,éﬁlbgz#n nombre entier valant de 0 d 10, limites conprises? 30
=Maut. Oou 1; . sous resorve que n vaille 1 quand X et/ou Y fornent--uré:-
i ai son supghsiagBiea feﬁré&aﬁfeb&!éﬁbn@@ﬁrﬁbhﬂ@ grélipe Berizfle A€ Urligtoupe alkyle en Ci-4; -
.a- hal 0genoGar kigselidel B -solddt foRjaiitleSet d'urme—biseHE (Una HerdEratute [valark edec @ Gl'aula
-sol VANt or gemdéeHipe 64 refilixine base, a une tenperature valant do 00C & la™
-t onpdr at ur ottbleif lesiZomppsiside tdahee(IA), daosiagehposds do fornul e (1A), dans R
‘l'aquel l e: X, X.Y,B8'm, niet r ont I$ définiionss idigeéed e¥desiusii ons i ndi qu~es ci -dessus; 40 . .
O et R2 repreB%ﬁt etft® refaésontory dessatamas ithydieogdng; et R4 repr~sente un groupe "
-nitro; ou ( M Rrepediseritown aieupp plsleseri €1-¢lou yin urwpéer(zwy ®vec un agent d
hyd1100gdnat|oﬂ2 reprétenie ug @roppe NiftePbgi ne en presoncs de Pd/ C dans | oes
“condi tions (ma-ﬁaqtlerew £e9dyiicde b‘%ﬂ?ﬁl(@nﬂ"e Bt AL E:fg’?qsé'ras@ &%%g%w&@g% .
(1A, dans H’%ﬂ'ﬂf@ e Pd/Ggdans les condltlony( hap,'tuelﬁg +de rgaction, pour o gon&gﬁs ti ons

i ndi qudes d a“s'aq lle ¢ sentent does atomes d' hydrogene; ot ..
R4 re_prdsont y résen nﬁ ésaom d,hy %éf "EP 0 353 450 S| e
L1 Rrep%s é gr&ﬁ;@%ﬁ(ylg 1 —4 Qu Grp §%erg9lefe(?r nule: -H 109 C( G2

NN ( ) R2 représente un groupe amino; ou
A CH( CHz) ) réactlon du produit de I'étape (B) ou (D) avec un agent de désestérification, comme un acide
(MTTA) 15 sgansurloaeniabd @mpdssabie HmikiiA8m I&fblschacun i nd~pendament un .

“1iaison car boaeﬂsembﬂﬂ%reﬁ@ﬁﬁiemr&ﬂﬁt&hésaj'hyaﬁgéne, Q represente CH2 G2
'R, R repr 6senReepiiseé orugemddmaiogenepat al kyl e en Cl-4; n vaut 0 ou 1; m _
.repr6sent e unRhepiésepteanigtoepe angihcaot de 0 & 10, linites conprises; r vaut 0
ou 1;. 26 (H) réacti@OHiSprr@d ale VétappU(E) avec/uri ddeet do %mﬁmcwoe-tqumwn ﬁ@wféﬁtmume g

I i ai m0n sumbtmln'enpmnoeéswrmmwul@amaheue"e
o X, Y, Q', m, n et r ont les définitions indiquées ci-dessus;

R3, R* ot R® représentont des atomes d'hydrogéne;
R représente un atome d'hydrogéne; et
R2 représente un groupe amino; ou :
- 30 (1) réaction d'un composé de formule (VA) définie plus haut, avec un a-benzénesulfonate optique-
' ment actif, de formule : .

R°

COOR
>/
-

H

)
|
0 §~— D

445

dans laquelle R et R ont les définitions indiquées ci-dessus,
pour obtenir les composés de formule (1A), dans laquelle :
-60 X, Y, Q', R5, m, n et r ont les définitions indiquées ci-dessus;
R3 et R* représentent des atomes d’hydrogdne;
R représente un groupe alkyle en Cy -4 ou benzyle; ot
R2 représente un groupe nitro; ou
(J) réaction du produit de I'étape (l) avec un agent d'hydrogénation, comme de I'hydrogéne en
56 présence de Pd/C, dans les conditions habituelies de réaction, pour obtenir les composés de
formule (lA), dans laquelle :
X, Y, Q!, R, m, n et r ont les définitions indiquées ci-dessus;
R et R* représentent des atomes d'hydrogéne;
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-et " d".un ester d'acide a-hal ogenocarboxylique, de for rruI e: Br CH?

dans: aquelle R a la d~finition indiquée ci-dessus; ll “ﬁ&ﬁﬁ“i ‘“‘
sol vant organi que et d'une base, g dsf'gRerature vaI a

tenperature de reflux, pour obtenir Te€s conposds de for mil e (IA) dans
aquelle: X Y, Q, Q m net r ont les d6finitions indiqu6es ci-dessus;
S ' R&rﬁﬁ@isﬁt@@ﬁb@umll@fe@%wd 0 YAl GRae@nzyRt otR4 1 epresente un, QFO
itro; ou (0) rrdedpidséiite dhrdub@tving; ode 1' 6t ape (N) avec un agent de = © =
~sest 6ri fi cad) rgattion GO PFBuILLS 18BpelE) &vec tin ageut d» dévestrilicationgemimedinlagide (vgdmtl on
omre de P' hyssnogdsrempasépde-foreniediAli daredBg@liedans | es condi ti ons habi t uel I es:
':de rdacti on, powuY, @bRem, n of rast lepiéfivinds indauseaeimasses: (| A), dans | aquel Te: 40
Y. Q1, Q mPReRatt Rrepndsentént descatdimen dihydsegdng: Adi qu6es ci - dessus; R R2 et Rs
eprdsent ent ¥ représertssuniroupel PORYIRE, et R2 reprdsente un groupe anmino; ou
P) r~acti on(Lllifagiendw eompaséidederaple: (G), (F), (K), (M ou (0) avec du -
bi Qphosgbne pour obtenir | e conpose correspondant dans quuel R2 ou'-R4--
‘reprdé®ente un groupe isothiocyanato. 45 2. ProcMI6 conforne
‘eVendi cation 1, pernettant de pré6parer un sel d' un conposd e for mile ,

(TA), acceptable en phaPtacie, |equel proc~d6 conporte | Vd%;sal re"'
r6agi r un conposd de #or nul .‘l{ A) avec un rdactif, sel off des proc

::E__-;-_co'n-nu% pour obt g en tafit! g i\ccepfabl &N phanpaci e, unNe-ei do

“:pot-assi um sodi i GrmotCHadmessim ou un

. . chlorhydrate. 50 7r oced4 \¢ ? orme &da revendl cation N rrettant.
’ !

de pr~parer de lZoster 4,7, 10%(ranGt hyli que"de | ' aci de
.71-12- (4- ami nop |)Y6thyl]-1,4,7,10-t~traazacycl ododocane- 4, ?l, 10-tri acotl qu - -
:.e, | eguel procéd corrporte |l e falt de faire rdagir de | Pester
, 7, 10-trimethylique de |'acide 1-(2-(4-ni tg? ﬁgnyl ) 6t hy1] - o
+4,.7,.10-t etraazacycl odod~cane-4, 7, 10-tri ac6fi que avec de |’ hydrogene et du--‘--_
harbon’ palladl d. 55 4. Proc~d4 conforme a |a revendication 1 (Q;. - arrsw
mett ant ddansfagplieer du chl orhydrate de |' acl de 19% f(g'
am noghonyl ) 6t RY/$t|Y-représertent ghacyp ip EW@F'BHBEFB'B%\HEY"IP nej H"P‘feﬁtcfﬂf“?hﬁ‘@c un.
L.oguel proce?fé’“é‘b jpqent. w@'wa?"tcaﬂ'@"er {opee mj’: Lo est.er

- 7°10-tri met h)ﬂ seat@ up gl(:ggqedaécoxy en 1—4, carboxymethoxy ou hydroxy;

"-"[_2 (4 am nop EP 0 363 450 B|

i 0%' J&E\é’ﬁ ht%? ‘?QTf)g J ?"?l; gﬁﬁ[es é‘hses

4T T ace ue avec¢ de |'acide

Chl Or dr' qu?ﬁus s éi L ?'&Bé?n& @u+%rrﬁ@e%yﬁﬂqm%tsh%nﬁmﬁl@oarbgﬁd'éﬁ%ﬁéﬂnt de
'hl jé .

1

réparer de ékaabﬁ,@ GeXérb
‘phenyl )ethyl T-1, 4,7, 10-tetraazacycl ododecane- 4, 7, 10-tri aceti que, quuel

‘procede corrpgpd..gcbg_.falt de faire 5 reagir du chl or hydrate de l."aci'de
[ 2- (;4- ami nophenyl ) et hyl]-1, 4, 7, 10-t et raazacycl ododecane-4, 7, 10-tri a- :
;.- cetique avec ofllprdsbrice pdwas gavant or@amdaéoaeﬂd:e 189) f 20 lunee tmpléatureevﬂaﬁhdeama)h &
(A, per net t senipédmrepdeaefak,er du chl orhydrate de |'acide 1-(4- ;
'~ am nobenzyl ) pdur ébtenirlies doeposiadavyuledifpdi@odanpel,: 7, 10-tri acet i que, | equel
~:..procede conportX¥ Yl B"fnalntetd@t&é)déflnltlor'fsaldMQéQSG&a@ﬁwsdu tetrachl orhydrate de
“ . 1- (4- ami nobenzy@')et B wprdsenigntdgs plamesydtogitecRicane avec du brompa- . _
“‘cetate de met hyﬂ“éepfésemﬁ’#(befe%'\'!@n‘?‘brrre &la revend cation 1 (M. B8l r et t ant
- de preparer ) daciien de p@dgzd aR8 % axec un agent d’hydrogénation, comme de hydrogéne en

" am nobenzyl ) PEsency dfOP Yt asafzic‘i?ﬂq 0% Gehitugles de Foagtpn; pous SBIEIE, (P8 mf“B?f&%lde

o oy
P Oceqsse Conp(sc?"f' é) m, n et r ont les définitions indiquées ci-dessus;
' Q‘ R R2 ot R® représentent des atomes d'hydrogéne; et

R* représente un groupe amino; ou

50

55
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" revendi cation 1 (M permettant d

- ['esger 1-isopropyli
~.a-[2-(4-am nophen

- fairo reagir.,

7':"-t6 faire reagir de |'acide 1
~-(2-nmot hoxy-5-nitrobenzyl)-1,4,7, 10- t~traazacyc| ododecane- 4 l!ll leu le“‘
- e avec de |'hydrogene, dans uneEp§r§§$ l|3arr Pr ocede

B epa?er de I aci de 1-(2- hydroxy 5-
“.ami nobenzyl )-1, 4, 7, 10- t et raazacycl ododecane- 4, 7, 10- tri acet i que, quuel R
~ procé6de coqnpg;cgod‘gur;&hbogge%ule faire r6ag|r de |'acide o
N (2-hydroxy-5-nitrobenzyl)-1,4,7,1

> 0-tetraazacycl ododecane- 4, 7, 10- tr| acetique avec de |' hydr ogene et du Pt Q2. .
9. Procede confornme A la revendr cation 1 (J), per rrettant d prepar er de ...

8 4,7, 10- trinmethylique de |'aci T,
ot hyl ] , 7, 10-tet r aglacycl odode ne- I (R, S)-acetique- -
(R-nd 3)I et q,u%) quue p1r ced corrport gfait de

e ter
/ 3 yquueﬂel'acrdea[Z( -nINr yI)4thyI]

Aazacycl odode anerl - (R S)-aketi que-4,7,1 .

NE- acé6tique). . . . 3

26 4,7, 10/1

" 1-i sopropyl i qua
1,4, 1 O-tetr
0 tris- (R— met

e : i(gnlsrhacedG conforme a la
revendi cation 1 (K), pernettant de preparer de 1" aci de
: a\_J2(4amdg|q§q};hugl) . . 30 dthyl]-1,4,7,1
- 0- t et r aazacy Ck g0 rpRsdnRntlchadufinadpeRdaimeRiUR-atbmb ddhydrogane ou peuvent former, avec un

L 0-tris-(R IR8u Al Yodebbdrk] RS lislsBilbkPbone-cariith® SpPRmermiBOr te | e fait de fairs.

- réagr de |' eat®@présonioPRCOMY| i que-4, 7, 10-tri m-thylique de Il acide’

'“ a-[2-(4-: an Regpkseyd Yn groupsl bénglid erlaud;;eYenlcrOc;t 6t raazacycl odod~cane- 1

;j:decane 1-

'---14710t

. -pernmettant derplopRstn®iun@Rupe MFd; a- (4- am nophenyl ) -

-(R S)-ac6tiqueantioay . O-tris-(R-nothy!-ac6tique) avec de |'acide
chl or hydr i quem r@@éseritd un fambrceaitior yalarft de Ad 16, limies eonerimgdicati on 1 (P),
v 'pernettant derysighew'er de | acide’ a-%ﬁ% (4i sot hi ocyanat o- ’
" phor#jl ) 6t hypys-résenve pue n grilledquans Yaetipe IV drymens eearisisan suem@rgma&ee&rmaerea@nﬁ o
0-tris-(R rﬂif‘H’Wséﬁfé@?‘ﬁﬂfeya'°gé"q°€5‘?}é'lq“?)rd8€°ﬂﬂ‘69 conporte le fait de fairs .o~
....reagir de I’ cr a-[ 2-(4-am nophenyl)6thyll-1,4,7,10-tetraazacycl odo--
%ﬂ frque4710tr|s (R-met hyl - ac6t|que) avec du

““thig hosgbrygn forne & la revendication 1 (F), per rret t-ant )

-de pr6parer, ua"GJFgraE d%P 3" %&jﬁ?@iﬁt&%"s?@ bes e, g

o 58t b que, Tpérater? Valr 8 Bad ¢ corrport

o le fait de a"o‘a an ﬁ@gd ogﬁ dla tiRliSIRA), dans taquells
. .a-(4-nitropheg ,f Qn{,eggémgoﬂgmg,hgg;pg%@g@ 1,4, 7-triacdti que avec.de .
\t”hyagrogbne eﬁzﬂﬂéﬁh@znaﬂﬁed' heardgoRs: 806 conforme a | a revendi cat | on 1 (F)

- ~ 1,4, 7, 10- t qby RasacHChrodA de Cara- (i) dved On ﬁgemmcﬂéwm;caﬁwmﬁhephwedenmmpor Y e
l's f aI t de avad dncagettafiytirogéhation Acbiviti® de I'hydrogéne en présence de Pd/C, dans les conditions

” a- (4- ni t r opaistoyiied dd rédctidn, bourtobibmicley @opadée de thomdandh) kdads ladielter:i acet i que avec de |

'=a( -amnop

| * hydr ogbne eX Y@'.[% @2n egent lasidéfiitiane Bdiguéesrifdessus &' | a revendication 1 (F),
per net t ant deﬂgz@pasr wprégpntent dee plgmesdiydogénerabphenyl ) -

1, 4, 7, 10- t et r Bperéspoe 40 g@uReATIN0104, 7, 10-t 6t raacdti que, |oquel proc~dd
conports | dP¥ rgpqtrorugu prafyitde, I&gge r(é)dﬂ:) | (K ffRy (O) avec du thiophosgéne, pour obtenir Ie

c- (4-nit r oSABPRFP )"°"_’PSEP“‘7°“1@F"F @ﬂ‘r‘eéﬁ %&b@/d?%@?@ﬁf%&’éﬂ@“pf '?‘Wcﬁat? et raacefl que

: avec d% [ Q% @P e CO orrre Fe(ﬂ\)(;atl On.
nyl) 1, 4 af@%fi Z(:;'gag%%c?% " H "B?ﬁa %mﬁ %{ﬁf ﬁf&%ﬁj omyle 'A) oced6 |

cre.
conporte
ie - r qaz adyc odode%%‘és'unlou u"fh%' V?M?r aacet i que

avec d EEP?«%%E 38 ra%é%.cauon EIP(B retahe de i« -do TeQ& 5P 0SARERIGR & | 2

' revend' Caltab'%' mlnﬂﬁ -1l cfobloddEan 4956 fribcétique, lequel procédé
- 1,4,7,10 -éo%am 12t | do R J d@% 4,7,10-riméthylique de I'acrde 1-[2-(4-nitrophényléthyl}- :
-a-[2- (4 N 4f m’-’l@ﬁd%ﬁc)@&dm@cln‘e 1,13vtr3a%ﬁqﬁ‘é 5@@3@!%]&5@@ Q:Hﬂb % t et raacet -~

T quess | equel proce- de corrpor te le fait de faire reagir de I est er

U 1-met hyl | erogsaél Gorfor@s b dkeredentidationt 1 G), pepbEAYde) fépast dix dhiothydrafeQte I'acide 1-[2-(4-

_t et r aaz acymihophénglipan @ 4.7;1000haz6dyCloddeanald7, Ii-astanque laguel procddsl tcbiyibdrte 16 fait
de faire réagir de I'ester 4,7,10-triméthylique de I'acide 1-{2-(4-aminophényl)éthyl}-1,4,7,10-tétraazacy-
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" 17. Proc6dé conforme a la revendi cation:1 (F), pernettant de,ireparer “de - —

. 1'ester 1,4,7,10-tetranmethylique de |'acide ”w "””I,‘HH",

“a-[2-(4-am nophdnyl ) 4t hyl ] t acycl ododdcane- 1
 .tique, lequel pro- cede corrporteEﬂ’%#sgl{GG%é faire reagir de ' estér »
i 1,4,7,10-tetrandt hyl i que de | ' acide a-[2-(4-nitrophenylt) -
athyl]1, 4, Zroc]&ré&an&wa@ﬁrsaéﬁ&lrac;%%a&%elehﬂmidr@ﬁktetraac6tlque avec de

1" hydrogbne et du charbon pall a- die. 18. Proc~d6 conforne.ala:
revendi cgit ipRRédk Johfbme@famhﬁé&rordﬁ (R sRhstalt ddeprdpac daltacide 1-[2-(4-isothiocyaziato- -
" a- [ 2- (4- amiphenpigaiyith 4;7,10-tétraazacyclododécane-4,7,10-triacétique, lequel procédé comporte le fait de faire
- Athyl ls- 1, 4 séhgil du biadrhyaietads abidel 0(R@an@odhéryIFhiRH4 B10rémety dlpdedécanedTaD-tria-
© . procede cor&muéaebeuﬁnmpﬁosgéeefar re réagir de |'ester
et 4,7, 10-t 6t ranbt hyl i que de | aci de
.- @ [ 2- ( 4-®iniPreofdfecoptolst Myl fevendication 1A) permglientide BERARS duralorhvdfate de l'acide 1-(4--
... decane- 1, 4awn9|033"¥36t1r4a?a1@6§tﬁaéﬂ§@’°l99@écadé‘4?1%{6’?@@‘&%!"’6\‘% gomppge Iy ﬂ'c@?ie
....confoftre a fdirg rdagiy dy iirechiorhygrate de pyd-amjaqbazyl-Liyy. 1 Qrietrasragycipdarecane gvpc,dy 'H%’ma'
.a- (2- (8- |SG§'H"PG&9"SW¥1PO-

- “phényl )6t h [,f aazacyc 60ane 1 30} 6 2358 Y S HGimo )!y.%gue|
“:procedé E %45% ad'?"?"a %4'8" Sgiant g 'jr " | i
¢ a [2 4 ami gﬁﬁ GET -'m Ed(ﬁfg ag;ﬁh‘i¥&léle éi@prOCédé F»rgs’o#m]lﬁ)a;at dz aaCG:':"""""'_
tr qu e avecl é s de?,’ ede conforme A lTa revendication = .

0), perrre tant preparer acl de a- (2 met hoxy- 5-

~.nitrophegy lplscdagt confokfls t261a" Wféh‘tféhoﬂjm)"%%ﬁm 4o Tprafardr ~dof POt i-@ngdrodydeuel - -
: IOr 0Cc6d6 COonRfMobedz)a 4, BoltetABzabyRiotRI6E4AE)7 11 0-Bacskiques leqlel t RbcBagTRbMyokte (6l Efaiti e
1 aci dp a- (fake MRGHIOS - Faciab t R-ER{yERY- §-nitlabdnzf1)-1.0.7 i Bistrasaabaclydotidveiaess(?., 102t fiacstique
_.cane 1, 4, 7 aldt-de@hydeogbmet st quetoavec de | ' aci de chlorhydrique. 21. Procede
wconforme a la revendication 1 (0), pernettant de pr6parer du sel
-kt et r aamm@niFmpeédédeontolngeca deeregendication 1 (J), permettant de préparer de I'ester 1-isopropylique-4,7,10- -
~ - (2- nBt hoxy Bnéthyliqve pHelniptifle T [2-(47amigpphény Dsfn A &7 4 0-tirersreqyelprdoddcane-1- “l%ﬁﬁﬁﬂ‘rwaacet o
- ique, # oquél71 rredaméthu jaueh drauel Prassdécgomperte 'P daitrde faig] i‘ﬂ"' fyac ¢ ° Rydgpgene ot
£ g (2 bt hoydy charbntpalindid-geylester;1-iaopropyligue- arr%r@ste%ﬁg l@%ﬁj L (4*§Er°9hé"Y'>é*hV“' |
=14, 7, 10- t4t4r7é8t§@1a?7&%'°§‘?f’é??“ﬂfé (R.5) 'rqb‘b‘bﬁeo - Proc6de conf or me

3 l_ g (rjeve N c?ogéél conforme( E )Ié reeendrcatro I(), pen'rrJ3 {tanp % %rrépaq'gr feellacrsle a-[@&%@bﬁ”ﬁ) de
:‘(\2. msf"hoxy i@ﬂéﬂé{{g%‘ﬁgﬁ cgﬁ?ﬂgg rr Rfri rts: e 7#:1%%8{7\(?- vt hﬁ % Flf 'eqlicrﬂe tet ¥

.. aaceti que,
ra- (2- bt hO ec b:%lﬁi OJ,), ]E" tdtraazacyc od62g‘r)1{e"-s mkmﬁ% ﬁue)

11.4,7,10- t raacetrque avec du thr ophosgene. 23. Procede de prepar atron j
L o un Qémili BIGSEE LHRToRRYTE &S Rvén@idtion HTRP)ApsrmbtRft GLESESaRY @B thdiddl d-RASisdthidcydnbtesl ™
2odhun ion d' pgughyhEtiyRl1, 4710 siaadaeyciBtiodssine-CR, S)Rkétiqhdds,7, Tontris-Brmétiiplacétiqae), Tb Jeqldy,

- "Ho, Er, Tmproésdé dothponté 16 taite, failo@epgi de PaciidoelB-(Ganiiphdngl)dte i &i7110-tkeradzacyciedo-

" rdagir | e scgaesR, aMetiqhd-4,nm0-we{RahéthyiraastiquéDavacidu ﬁppmaegiae confornme A Ia .
revendi catlon 23, dans loquel le netal ost 153Sm '"Ho, BOY, t49Pm.: 59C5d
04Laso 17%. |Riqcédé7 Baniormel ASe rexendickon 1 (B perfettant] 6o prinirer At I'ikideca-eaminephéevlt i on -
4" ‘dans | defet0-ttazapicletiodéeane-1 8.3 Siacstiogs7 |legueb prepas, commrio de fat dectois reginter ne
a | ' une dedasidsy entititaphdnybrd.4230Jktrgazacyelededéceragifbl-ipcftique Rves R 'Sydegser FLdY A
“ichaud. 27. A¥Pwc~ de de preparatron d' un conj ugud contenant un corrpl exe d' un

‘. conpos4 confor e des revendr atrons t d L 0
- choi si® pé#‘ rﬁro C@@rm ven t p éj:
"Lu Y et 147, gzgpz trﬂ pﬁ%é?' F\p e fai
- <liaison co ' [ "'t %azacﬁ‘:b °d °a eF Py 1 9 cor g %éé'
;:'.;_.__-..,;conforrre Al revendr cati on 27 dans quuel | e met ai est 538m 66Ho 90Y

'- 40P 125 ihe L0k L& pacs b o EoMofe 14 Fipweb e FasL Ao o e
lla reven% i ecloﬁ@dééan ‘?I&a"f tétrﬁac@ﬁ“qh@e ledusit pro areeane‘po l faﬁ)ldegﬁ,g’réabﬁ6
"EP 0 353 4%93‘%::@9 a-{4-nitrophényl)-1,4,7,10-t6traszdeyclodedécare-1,4,7,10-tétrasicétigle dvéc de I'hydrogéne
ot du PtO..

"s6 1B. Procédé conforme 2 la revendication 1 (P), permettant de préparer de I'acide a-(4-isothiocyanatophé-
nyl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-t6traacétique, lequel procédé comporte le fait de faire
réagir de l'acide a-(4-aminophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique avec du thio-
phosgéne.
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-

R anticorps ou le fragnent d' anticorps est un anticorps

-‘dans lequel |'anticorps ou le f

30 Conj ugu6 pr~par4 selon |'une des revendi cations 27 & @ dans quue1 ~—

~:fragment d' un tel anticorps. conforme & la re
F% Jﬂlﬂg‘ggéntlcor ps est CC- 49 5 L " -
'-:'_'-"-:_HB 9459), CC-49 F(ab')2, CC-83 (ATCC HB 9453), CC-83 F(ab')2 ou B72.3 (ATCC"-
©.HB 8108k, pr3dsds Rom&rRe @ 18l fovBrdicRith At (ER Berfhetttit SeBHspEEkM Ge PEURYr @ AN D-1EkBMERIRSRS 6

'confornme g Pdéﬁ@a@?-nft@m BAi-1,07580-dtrdazadyolodbdétarida 4, 710t SRBGROMGUSIPrREA un
. anti cor psd@tonfpok el it TR ré&hir 18 I'bstéd M psthylided e Iraditie Qe 2-(¥nieoprEmgnétigIh @, 7fied ¢ de .

wfaire reagiriazhcycidongiash-aére Woc dibiombicprte@d métylbr agnent d' anti cor ps. 10

=-33.  &onjugud confornme |a revendication 32, dans lequel |"anticorps ou le
- ragmen. Efoedus icorserms adis revendlicativh i 1C(6); pwmmnbdﬁl wérsker del 'ester fl 4T g Mtatraméthyliguet el
- ant i cor psde Batide @d2{4crnir®phsoyiéthylirb 4 &:10-trsagacyciatiodésanedit. 7310; élraagdtiqueclgarel pro-
1" anti cor piglé cambastefle fafyde feire (Paginde tastepd4.£44-mandtyliqus de i'ﬁtﬂdﬂ?ﬁ@(‘f-ﬂlr@hgy .
"CC-49 F( afthylB4.70-émazanypiododdeang 1 831 0-téaacetiug @yas' e hidiogine oty gben paaa 108) _
- 35.- Proced® de preparation d' un poI yazamacrocycl e nono- N-al kyI d qU| T
. conporte Ia r actfon d' un ester aC| de a- hal o 6nocar'boxylf3 8e un .a.; .
cl nq 6cfl§1 “f?f"'ﬁr?' iy ’ﬂ"e?d'%m‘t E‘Iq? vagipe sl 5 %P( -
ne favor| lh? s?gténg %tr h Bam mmo n o
revepdi ca @icéugtﬂ%é yel. {hogé ﬁe aprﬁa?f og’( oxy | o
este ustdu anoate de m-t hyI e du

Z\Dr ONDp2p éﬁd@'cBﬁf&PiQ %nlxlrav@ﬁmm &f& %rnﬁm&ﬁ)ﬁb Srépater de Pacide a-{2-(4-isothiocyanato-
| * a- br oMo pedyndtRL NN 028 tﬂhsa&yaeboda 24 916457 aed8iqU8; IdBUsI Proeseddomporte le fait de
d, | -2-br omae fengiftué 1 dciae RIYE T/ AriRushanpnsay 81 d 71 G- BRERRYLIBdodécane-1,4,7,10-ttraschtique -
... .2025 38vedbu thidpKsg¥ne. 66 137

20. Procédé conforme & la revendication 1 (0), permettant de préparer de I'acide «-~(2-méthoxy-5-
nitrophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique, lequel procédé comporte le fait de
faire réagir de I'ester tétraméthylique de I'acide «-(2-méthoxy-5-nitrophényl)-1,4,7 10-tétraazacyclododé-

25 cane-1,4,7,10-tétraacétique avec de I'acide chiorhvdrique. .

21. Procédé conforme 2 la revendication 1 (O), permetant de préparer du sel tétraammonique de l'acide a- . .. ...
(2-méthoxy-5-aminophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique, lequel procédé com-
porte le fait de faire réagir de l'acide a-(2-méthoxy-5-nitrophényl)-1,4,7,10-tétraazacyclododécane-
- 30 1,4,7,10-tétraacétique avec de I'hydrogéne et du PtO».

22. Procédé conforme 2 la revendication 1 (P), permettant de préparer du sel tétraammonique de l'acide
(2-méthoxy-5-isocyanatophényl)-1,4,7,10-tétraazacyclododécane-1,4,7,10-tétraacétique, lequel procédd - =" -
S comporte le fait de faire réagir de I'acide a-(2-méthoxy-5-aminophényl)-1,4,7,10-iétraazacyclododécanes - v
35 1,4,7,10-tétraacétique avec du thiophosgéne. '

23. Procédé de préparation d'un complexe d'un composé conforme & l'une des revendications 1 & 22 et
d'un ion d'un métal choisi parmi La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y et Sc,
lequel procédé comporte le fait de faire réagir le composé avec ['ion métallique.

40 .
24. Procédé conforme & la revendication 23, dans lequel le métal est 538m, €€Ho, 30Y, #$pm, 1539Gd,
10 o 1771y 175Yp, 7S¢ ou "42Pr.

25. Procédé conforme 2 la revendication 24, dans leque! le métal est '53Sm, 77 Lu ou 2°Y,

26. Procédé conforme & I'une des revendications 23 & 25, dans lequel la réaction s'effectue & chaud.

27. Procédé de préparation d'un conjugué contsnant un complexs d'un composé conforme & ['une des

revendications 1 & 22 et d'un ion d'un métal choisi parmi La, Cs, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho,

60 Er, Tm, Yb, Lu, Y et Sc, lequel procédé comporte le fait de lier le complexe, par liaison covalents, & un
anticorps ou & un fragment d'anticorps.

28. Procédé conforme 2 la revendication 27, dans lequel e métal est 3Sm, ¥6Ho, 90Y, #9pPm, ’59Gd
0] g 77)y, 7SYD, 47Sc ou “2Pr.
65
29. Procédé conforme 2 la revendication 28, dans lequsl le métal est *38m, 77Lu ou 20V,
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30. Conjugué préparé selon l'une des revendications 27 & 29, dans lequel I'anticorps ou le fragment_,
d'anticorps est un anticorps monoclonal ou un fragment d'un tel anticorps. . RSN

31. Conjugué conforme 2 la revendication 30, dans lequel I'anticorps ou le fragment d'anticorps est CC-49
______ 5 (ATCC HB 9459), CC-49 F(ab')z, CC-83 (ATCC HB 9453), CC-83 F(ab'), ou B72.3 (ATCC HB.B‘IQB). -
32, Procédé de préparation d'un conjugué contenant un composé conforme 2 I'une des revendications 1 &
22, lié par liaison covalente & un anticorps ou & un fragment d'anticorps, lequel procédé comporte le
fait de faire réagir le composé avec un anticorps ou un fragment d'anticorps. . '

10
33. Conjugué conforme la revendication 32, dans lequel I'anticorps ou le fragment d‘anticorps est un -
anticorps monoclonal ou un fragment d'un tel anticorps.

34. Conjugué conforme & la revendication 33, dans lequel I'anticorps ou le fragment d'anticorps est CC-49
15 (ATCC HB 9459), CC-49 F(ab')2, CC-83 (ATCC HB 9453), CC-83 F(ab"): ou B72.3 (ATCC HB 8108).

~ 35. Procédé de préparation d'un polyazamacrocyclie mono-N-alkylé, qui comporte la réaction d'un ester
d'acide a-halogénocarboxylique avec de un & cing équivalents d'un 1,4,7,10-tétraazacyclododécane,
dans un solvant qui ne favorise pas le transfert des protons.

20 o
86, Procédé conforme 2 la revendication 35, dans lequel l'ester d'acide a-halogénocarboxylique est du d ="
2-bromo-4-(4-nitrophényl) butanoate de méthyle, du 2-bromo-2-(4-nitrophényliéthanoate de méthyle, de.. - - -- -
I'a-bromo-(2-méthoxy-5-nitrophényl)acétate de méthyle ou du dl-2-bromo-4-(4-mtrophényl)butanoate
i . d'isopropyle. et o L
25
30
35
. 40
45
50
85

137




