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TITLE Ternary Radiopbarnaceutical Conplexes S,
CROSS- REFERENCE TO RELATED APPLI CATI ONS " The present
application is a continuation-in-part of our copending application
U S.S.N 08/218, 861 which s a continuation-in-part of U S S N

08/ 040, 336 fi meslee31d43 March 30, 1993, the disclosures dfICTI#96/04567 ar e
i ncorporated herein by reference. FI ELD OF THE

| NVENTI ON 15 Thi s I nvention rel ates to novel

radi ophar maceuti cal s which are useful as i ngQITIE agents for the

di agnosi s of cardi ovascul ar di sorders, I nfectious di sease and cancer,
and to kits useful for their preparation. The radi opharmaceuticals
are 20 conprised of phosphi FREmrYaRepierhagmcauticafnee

| abel ed hydrazino or diazino nodified blologlcally active nol ecul es
that selectivelygl ocalize at s , . OW an i nage
to be obtained of the NG garm Nt grapt

BACKGROUND OF THE | NVENTI ON There is a current need for new
nmet hods for the nor'rﬂaw\p&%'s\emdiawue&aheﬁ asvar cehyifthatdicogapgspstich

28 g1 b onboenbol ¢ dhaeaste IS BEhGLARIEn LISCCNON0BMg a6y GALGE

Radlopharnaceutlcals conprls bnuc
| abel ed blologlcalIyi%uﬁ|Qﬂﬁtlnuathﬂﬂ‘é@upé§tc§ﬁ PuBtSIN-t BB/ 0e@B3Ghkiled

bi ol ogi cal |y actiove march npbgcuhessser ¢hd 0 disal bgerbbe badi QhiEH desrat
the 35 sites of disease _and t$qlg allow the.sites to be vi sual i zed by
e

gama sci nti graphy. “HHETRSratH reference.

15 This invention relates to novel
radiopharmaceuticals which are useful as imaging agents
for the diagnosis of cardiovascular disorders,
infectious digsease and cancer, and to kits useful for
their preparation. The radiopharmaceuticals are

20  comprised of phosphine or arsine ligated technetium-99m
labeled hydrazino or diazino modified biologically
active molecules that selectively localize at sites of
disease and thus allow an image to be obtained of the
loci using gamma scintigraphy.

25

BACKGROUND OF THE INVENTION

There is a current need for new methods for the
non-invasive diagnosis of a variety of diseases such as

30 thromboembolic disease, atherosclerosis, infection and
cancer. Radiopharmaceuticals comprised of gamma-ray
emitting radionuclide labeled biologically active
molecules can fulfill the need. The biologically active
molecules serve to localize the radionuclides at the

35 sites of disease and thus allow the sites to be
visualized by gamma scintigraphy. The molecules can be
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ei t her proteins, _antibodies, antibody fragnents, pepti des or

pol ypepti des, or peptidom netics. The nol ecul es interact with a
receptor or binding site expressed at the sites of the disease or with
a receptor 5 or binding site on an endogenous bl ood conponent, such

as pl atel et s wodssRYKOCYt €5, t hat accunul ate at the SPCTIES96/8456 5
interaction results in selective | ocal i zation of a percentage of the

i nj ected radi opharmaceutical while the remainder is cleared 10 either

through the renal @ath@xat olpioteinsysenvsiboties, ankdbadyzefiragments,

radlophar”HCGUtlca|éﬁ%ﬂd@y1éﬁﬁgﬁdygébﬁﬁa@HB/or peBEhagmﬁﬁgﬁﬁcs The
sci ntigraphy. The rel ative r

tes O uest r at garance_a d
radi onucl i di ¢ decay'®teCUlgs e’rr%%acﬁewé'ég’e aofr?/?%%%?lf zgfﬂ 3?11 Ci)‘f’f ite
expressed as 15 wekpressedtat chligasigesuntl the idiseaspr equemh;a re@:npyor

certa't n por%lh ons OEr: Inﬁnahﬁbogitxeal o ?ﬁtéﬂ@oé@dxﬁﬁéﬂlf@?d conipoR@ént 9 59@11
receptors ese paQrti r er rec 1 on uences O
It o O 50"%C PR kYR s S e o SR AP r UG e At h

radi onucl i de Iabel@dqﬁsne|ﬁblSanmnﬁﬁﬁistDpnanma@nﬁms 1nfr@@ﬁ§nslmee
under devel opnent, jhueNefatiéndabe oralyperce&@&gba%@ee%rﬁoprﬂw&c%dt he

Food and Drug A n1n|strat|on hi s record. results froma .25
combi nation of facFGPe PRI MRGENTS Phg remal?gﬁfoﬂﬁhrﬁiﬁﬁﬁ??cals
difficult, incﬂ&diﬁgtbeubthneughtﬁhe renaiamwfaepetGhQﬁEﬁKY(ﬁEHUem$ coftheol ,
non- opti mal sq%as&&aal Qaa%%acﬂn%re%qea&aigsth&mdlﬂébee@%@%ﬂ%wf
anti genic or al |l er 30|€; rnﬁharnaceutlcgls
These probl ens ar e YTdi ﬁﬂ’@a &cmtl?‘ﬁ%p%cr onﬁ’@uﬁ AT r &35St h@

proteins, antibodi GQQUEStmthI idgafamgeeand radionhclhdiol edetay

wei ght makes @les;s%uﬁ@em@aéas%yramﬁls%aweaeféﬁCaéﬁtérh%r %ed as

t hey nmust be SXEthe i zed recong ng 35_tech nlgﬂ i

typically give eIB§ fb-F8g groundexfgﬁg ve i ESFIPEY th only

purification proce@&rea;nT@ertlgns of the biologically active- flolecules
bind to the receptors; these portions are termed the
recognition sequences or units.

20 A number of radiopharmaceuticals comprised of
radionuclide labeled proteins, antibodies or antibody
fragments are under development, however, to date only
one has been approved by the Food and Drug
Administration. This sparse record results from a

25 combination of factors that make developing these
radiopharmaceuticals difficult, including problems with
manufacturing and guality control, non-optimal
seguestration and clearance rates, and the occurence of
antigenic or allergic responses to the

30 radiopharmaceuticals. These problems are mainly due to
the macromolecular nature of the proteins, antibodies
and antibody fragments. Their high molecular weight
makes direct chemical synthesis impractical, therefore
they must be synthesized by recombinant or cloning

35 technigues that typically give low yields and require
extensive isolation and purification procedures. Their
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nmol_ecul ar weight can slowtheir rates of localization .. and preclude
their clearance by an active elimnation mechani smvi a the ki dneys or
liver, resulting in prol onged retention in the circul ati on which

causes a 5 high background I evel during inmaging. Al so, the body's
i MTmune syst enwb@sdR4d 0 recogni ze nore efficiently |arger PCHVSR$OARSY S
speci es. The use of | ower nol ecul ar wei ght peptides, 10

pol ypeptides or peptidom netics as the biologically ctive _nol ecul es
obvi ates a nunber BPlERBBTpWEAEBRE Can Sl°th?§1ﬁDF§§ﬁPe§%c&ﬁcﬁélzat1°n
synt hesi zed direct hydupreglude thledssiciearanktat bgnachactdivey edrinipasion

aut omat ed pepti de est zer h eoforyEehi N hi e LI and
15 require |less c@ﬁﬁﬂaz’ﬁgté'g gﬁ%. frT_hc%t ?ér?%ﬁ&osgeﬁ%r els. ) f'I’heg_e%hﬁt1t>ﬂeginad'd;'tﬁo
clear nore rapidl yPEPSRNERE EPEEREAPPOANDYNENCLirculatirhowBiFhi RRHPER 2

pat hway resul tifng hAgh bavRground beekyréumihg nindwingmgdso, Ty dodyakso

usual | y not [ eni The fd.r %{Eggl I rpé).llgy Lde

20 -radiopharnaceugpﬁgﬁgh%% ‘§%EEP85e§%I£&%% rove&Q%$ ?Egi@ﬂe ogg&ghg
Drug Admi ni strati ofxogenous speci€fhere are two general nethods for |abeling
bi ol ogically active nolecules with radionuclides for use 25 as

b6l Tng. 1ol ves att achBy fre°Be *Logdic] kSTkcutar | fRELhES. prbEfhks,
bi ol ogi cal | y ati v®olyprepsadesular RAPFEAPHEMPRECS @S nERoRiPARELGRLLY

gttachinﬁ g tEeab@drénw@ub&aléhap@vﬁaefatarnuﬁbgrcbelaMQSecgmobuphsn -3ﬁ
e attached to the Qi 0qgl tl eC 0454 C W t
PR SREFLENIBF | 5 "Bl R BELDLeA D gixectidphi ol

the radionuclide o i crrde I at or can
attached to the clagsdradiselysion ichemigsiycor by Ry puonatash Pepsifens

describe these | abgknBteBR2B0dS @Rdyacani BeoEpematicdn 33ghber ¢iellly and
Vot or ogen, Jeuld b 2RRiEE ABbe lffRcdRR purisicd®ih Sibodditbs A mpey
tend to clear more rapidly from the circulation by an

active elimination pathway resulting in a lower

background in the images. They are also usually not

immunogenic. The first radionuclide labeled polypeptide

20 radiopharmaceutical has been recently approved by the

Food and Drug administration.

There are two general methods for labeling
biologically active molecules with radionuclides for use

25 as radiopharmaceuticals termed direct and indirect
labeling. Direct 1labeling involves attaching the
radionuclide to atoms on the biologically active
molecule; while the indirect method involves attaching

the radionuclide via a chelator. The chelator can either

30 be attached to the biologically active molecule prior to
reaction with the radionuclide or the radionuclide
labeled chelator moiety c¢an be attached to the
biclogically active molecule. Several recent reviews
describe these labeling methods and are incorporated

35 herein by reference: S. Jurisson et. al., Chem. Rev.,
1993, 93, 1137; A. Verbruggen, Eur. J. Nuc. Med., 1990,
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346; and M Derwanjee, Sem n. Nuc. Med., 1990, 20, 5. The
use of hydrazi nes and hydrazi des as chelators 5 to nDdlfy proteins for

| abel i ng wi th radionuclides has been recently disclosed in Schwartz
et. al., US. Patent 5, 206, 370. For labeling with techneti um 99m

t he hydrewiseme2abdi fied protein is reacted with a reduceBCI/USI04SET

t echneti um speci es, forned by reacting pertechnetate 10 with a reducing

agent in the presence of a chel at| di,oxygen_| i gand The, technetium
becomes bound to the 3 é“{ n D[ ﬁewnﬁfemgge Bef; 3‘\3%‘& 1 o{bc?é"h razi do
or di azeni do 9. nkages with the coordi nation sphere conpl eted by

the ancillary dioxygen |igands. Exanples of 15 ancillary di oxygen |igands
i ncl ude gl ucohept onat e, hydr gxyi sobutyrate, and | actate.
Cortain di oxygen |1 ganeans e parazsoey’ and Hydpartded a8 yheLactrs

particularly advantagemiisy @rdtaias fpr2Qabediagi wothodadiemuglkiostes f@sw t h

techneti um 99m  Bry recem:l tdlé‘él?sé:&”l?:pgéﬁ f’&f’rﬁt Apgli Cﬁtso atent
93302712. 0, I scl ose seri es functiona |ze m nocar a&}ﬁls

the use of which a?e?'Q%p%??ed t8°FnﬂﬁPﬁe”t% Wih& i e netlB’Po
hydr azi no- modi f i echydraning-asdidfs elicpraseiddb isnoeaoned anthbadimsiucHe

[ npr ovenents are : OI’ a

speC| fic activiti er?;éﬁﬁr?&l%! nB?CléQ g]s“éal %’r ovec? g %x? r,h% anc?s

i ncl ude AyPdr oxdeh 1 | TedRRIng (AGRNY| yER NehePTEERIGR L Lﬂ:hc ating
tricine. 30 dioshrgern- muhdlg UWie Serhndin und Betkihne36 bouaril iteal vhid

to WO 94/22494) éﬁ%@%ﬁﬁ? @c,?ré %@ aEerﬁﬂ[e}i}Sﬁ' %g"fsbe hydﬂ&%‘i%'

radi ol abel ed pl at i magi n gent S
for thronboenbol i cd%zﬁﬂéépdelénkégﬁﬁscl”%@d t*’ﬁes§°PEQ§é‘ﬁt‘5§°@on’§H

radi onucl i de | abel @sinsiktledt by thdi dneil eyl déorpg@olUlidfands. Examples of
- 4- \&@ %ér?c.lgffary dioxygen ligands include glucoh%gyolﬂg%@,w'%?

gluconate, 2-hydroxyisobutyrate, and lactate.

Certain dioxygen 1ligands have been recently
reported to be particularly advantagecus for labeling
20 hydrazino-modified proteins with technetium-99m. Bridger
et. al., European Patent Application 93302712.0,
disclose a series of functionalized aminocarboxylates
the use of which are reported to improve the labeling
process of hydrazino-modified macromolecules such as
25 monoclonal antibodies. The improvements are manifest by
shorter reaction times and higher specific activities.
Examples of these improved dioxygen ligands include
hydroxyalkyl substituted glycine derivatives such as
tricine.
30
In co-pending U.S. Ser. No. 08/218,861 (eguivalent
to WO 94/22494) , filed March 28, 1993, the synthesis of
novel radiolabeled platelet IIb/IIIa receptor
antagonists as 1imaging agents for thromboembolic
35 disorders is disclosed. These reagents comprise
radionuclide labeled chelator modified cyclic compounds.
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A preferred chelator for nodifying the cycl I ¢ conpounds Is the
hydrazino or diazenido npiety. The present jnvention provides

novel technetium99m 5 | abel ed hydrazi no or di azi no nodified bi ol ogically
active nmolecules that are fornmed as a mni mal nunber of i soners, the
relative ratios of which do not change with tinme. These co unds
are nore strawgssf3aedard to devel op, requiring less co 567
manufacturing and 10 |abeling process controls.

SUMMARY OF THE | NVENTI This inv oVi de

radi ophar maceuti cal® pr%eﬁﬁrﬂdcﬁhﬁ}@tﬂge#ﬁ ’5%&( %hggé;l‘*ff: %F"’Pﬂ%““ds

di agnosi s of s dihev Ayduaainaliaoddezenidactoiatyt.hr onboenbol i ¢ di sease
or atherosclerosis, infectious disease and cancer. The

r adi ophar rraceutlcal s are_conprised of phosphine or rsin ate

t echneti um 99m | abel ed g?ﬁS"Br‘ ‘é%’ )ﬂ’F Pﬁﬁva‘aeﬁtfb‘?‘f?a]e%e&%ﬁ 3 ??T/

active nol ecul e$ t hbabeled dyideratziivel yot oddlazimcat mefli édedf kfi Claxgsiecahkly

thus al | ow an 4Bk bo13euAREALARE o (AGr gé?f'aé‘%' i ndAETEnunber of
t

scintigraphy. The invention also provides net usin

r adi ophar rraceutlcal’ss%{%ersrraﬁpﬁgrﬁ e (TGt 10850 W@"@P QL © nge “itn
cardi ovascul ar di sariess, 'mwsm asompounfidr areoandoé | stdiadighsfoaward to

at heroscl erosis, | .| o'l RS t md i £ PR A6
kits for the ;éeg‘géar 'i on ‘fl sar?ggafée\lsd?og%ar nacetu?c?cné% M% iy _
Bri ef Descri pti}n o]fal?eﬁénﬂl gupPeess controls.’ Figure 1. HPLC chromat ogr ans,
usi ng both Methods 1 and 2, of the final product obtained in Exanple

1 of the present invention. Mﬁw - 5-
WD 96/ 31243 4567

Figure 2. Data fromthe Cani ne Deep Vein Thronbosis
This invention provides novel radiopharmaceuticals

15 which are useful as imaging agents for the diagnosis of
cardiovascular disorders, such as thromboembolic disease
or atherosclerosis, infectious disease and cancer. The
radiopharmaceuticals are comprised of phosphine or
arsine ligated technetium-%9m labeled hydrazino or

20 diazenido modified biologically active molecules that
selectively localize at sites of disease and thus allow
an image to be obtained of the loci using gamma
scintigraphy. The invention also provides methods of
using said radiopharmaceuticals as imaging agents for

25 the diagnosis of cardiovascular disorders, such as
thromboembolic disease ‘or atherosclerosis, infectious
disease and cancer. It further provides kits for the
preparation of said radiopharmaceuticals.

10 Brief T {ot] f the Fi
Figure 1. HPLC chromatograms, using both Methods 1
and 2, of the final product obtained in Example 1 of

the present invention.
35
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nodel for the radi opharmaceuticals of Exanples 1 and 2 of the present

i nvention and Tc-albumn (negative . _ control); thronbus to blood_and
t hronbus to nuscle 5 rati os. Figure 3. Blood clearance curves
fromthe Arteriovenous Shunt nodel for radi opharnaceutical s of
Exanples 1 and 2 of the present invention and Tc-al bumn 10 (negative
control). WO 96/31243 DETAI LED DESCRI PTI ON OF THE | NVENT| B¥F/US96/04567

The present invention is directed to novel 15 radi opharmaceuticals for
t he di agnosi s of car dj ovascul ar di (rjéiers such as. thr orrbn%errbol iC
di sease and at her o§dP¥FBst s, P34 & EPF“OEE‘ PN DSEPCYRLR  THYfombosis: e

formul a, nethods ofmadelngoxaitdher arddmpphameammadbs of Exampllles di agdogi s

of diseases and Kitg5¥ ua%teul Qi ﬁ@em%%n&aro@paa@ %-‘Q‘lt’ﬁﬁh@x (negative

r adi ophar naceuti cal I.nent o he ent revention is
a r adi oplEaREQA i cERTRBRYS | §i°ngb‘a°?q aﬁgfitl © muscle

radi onucl i de, aS5tr amsidbson netal chelator, a 25 bi oI ogically active
group connected to said chel ator a first ancillary ligand, a
second ancill ary Ilgand C of_ stabilizing the

radi ophar maceuti cal, opfirGHHYy 3 aw%%&l i TkgFpance cgr"eﬁroﬁﬁoﬁ‘et FBeén

sai d chel ator and s!a:tcéﬁmomdem@lusalslrgun&model feactradt gphaurmaceuticalg2pf
Anot her enbodi nent e t ' : . _ .
EQIafn&ﬁ% oéi éﬁ&' dﬁ’ F/E BPe!;én@ invention and Tc-albumin

radi ophar maceuti cal I ment aving a | 1'nki ng group
bet ween sai d ch8I at@egéﬁélvga?%‘trﬁ) bi ol ogi cal |y active group.
- 6- WO 96/ 31243

PCT/ US96/ 04567

The present invention 1is directed to novel
15 radiopharmaceuticals for the diagnosis of
cardiovascular disorders, such as thromboembolic disease
and atherosclerosis, infectious disease or cancer of
the formula, methods of using said radiopharmaceuticals
in the diagnosis of diseases and kits useful for the
20 preparation of said radiopharmaceutical.

[{1] One embodiment of the present prevention is a
radiopharmaceutical comprising a transition metal
radionuclide, a transition metal chelator, a

25 biologically active group connected to said
chelator, a first ancillary ligand, a second
ancillary 1ligand capable of stabilizing the
radiopharmaceutical, optionally having a linking
group between said chelator and said biologically

30 active group.

{2] Another embodiment of the present invention is a
radiopharmaceutical of embodiment [1] having a
linking group between said chelator and said

35 biologically active group.
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[ 3] Anot her enbodi nent of the present invention is a

radiopharnmaceutical of enbodinent [2] _of formila Lerr] -
wher ei n: Qis a biologically active nolecule; 10 d is
1 to 20; 15 L[err] is a linking group of formula: [err]
wherein: 20 [err] 25 _ g i s independently 0-10;

g' is indepenveonsBized- 1; g" is independentl §2§/04563

f is independently 0-10; f' is independently 0-10; 35
f" is independently O-1; -7-

[3] 2Another embodiment of the present invention is a
radiopharmaceutical of embodiment [2] of formula:

5 [(Q)a'Lnp-Cn')lx-Mc (AL1)y(Arn2)z (1)
wherein:

Q is a biologically active molecule;

10
a' is 1 to 20;
15 Ln is a linking group of formula:
M- (Y1(CR55R56) £ (Z1) £n¥2] . -M2,
wherein:
20
M! is -[{CH2)gZl]g:- (CR33R56)ge-;
M2 is - (CR55R56)g.~[21(CH2)glg'~;
- 25 g is independently 0-10;
g' is independently 0-1;
g" is independently 0-10;
30
f is independently 0-10;
f' is independently 0-10;
35 f* is independently 0-1;
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Y[err] and Y[err], at _each occurrence, are

i ndependent|y sel ected from a bond, O
NRlerr], CO (=00 5 OC(=0 O (=0 N+,
C=NR56, S, SO SHerr], SOerr], NHC( =0,

(NH) [ er r] C( =Gyo 96731243 (NH [err] C=S; PCT/US96/04567
Z[err] is independently selected at each 10

occurrence froma C6-Cl4 saturated, partially
saturated, or aromatic ¥l ana v2, at mlbomurcrenq@, sysEem
substituted iN@dperlieht RO sePétt el F@bmk OCcyclic
ring system optionally substituted 15 with 0-4
Rerr]; R55 and. R56 are independently sel ected at
each occurrence from 20 a bond, O, g ogeﬁ;—'OG[ efr(FOt0sr 1 |
al kyl substi tutsed oC (=0) O Wi Eh= @153357:c=§dnl5&f.yls.wfm.ei n
the aryl is bstitute i hD-5 ; _
Rlerr] is independently selected at eﬁéﬁ' Z%éé]' Gt f.kb)(), W)ZC('O) '
occurrence fromthe group: hydrogen, (NH)2C=S; OH,

NHR[ err], C(=ORerr], OC(=ORerr],
gﬁ[( zroz ]CR[ err], eCE r]O) CR[Seqr re]r . g[( er@?i\":iser thdependently selected at eacH—N
NHC( =0) R[err] NHO(=O) NHR[ err], 30 occurrence from a Ce-Ciggatuxaf@deerr];

or, alternatively, partiallywsatwatashedotro amomatic

addi t i onal ARLESM A 1Q rThE ! $Ystieh,] Q@BQ@«E‘E’@E& y

sel ected at each occurrence fromthe 5 %% Ji

NRerr], C-O (=0Q 35 with 0-4 Rdy 25Q agheygeocyclic”

C=NRerr], S, SO ring system, optio8ally substituted
15 with 0-4 R57;

R55 and R56 are independently selected at
each occurrence from:

20 hydrogen; C1-C1¢ alkyl substituted
with 0-5 R57; alkaryl wherein the
aryl is substituted with 0-5 R57;

R57 ig independently selected at each

25 occurrence from the group: hydrogen,
OH, - NHR®8, C(=0)R58, 0C(=0)R58,

0C(=0)OR>8, C(=0)OR58, C(=0)NR58-,

C=N, SR58, gSOR58, 350R58,

NHC (=0)R58,  NHC(=0)NHRSS8,

30 NHC (=S)NHR58; or, alternatively,
' when attached to an additional
molecule Q, R37 is independently

selected at each occurrence from the

group: O, NR°8, =0, C(=0)0,

35 0C(=0)0, C(=0)N-, C=NR°8, s, S0,

-8~
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SOerr]. SJerr]. NHA=0. (NHlerrlC=Q

(NH) 2C=S; and, : R58 is independently sel ected at
each 5 occurrence fromthe group: hydrogen;
Clerr]-Cerr] alkyl; benzyl, and phenyl; x and ¥ are

i ndependent | ywe 9681223 10 z is independently 1-4; PCI/US96/04567 s
is atransition netal radionuclide selected from t he

group: [err]Tc, [err]Re and [err]Re; 15 L derr] _

radi onucl i de metal chel ator coordinat &4t SO3- NHC('g) Wﬁﬁ?‘t T8h-
netal radionuclide Merr], and is =~ (NH)2C=S; and, j ndependent|y sel ected
at each occurrence, fromthe group: R[er]rN:N[err]—
Rlerr]Rlerr]N-N=, Rlerr]N=, 20

R40 is independently ~selected R 1§a&§depen£nt'ﬁ' ddiacdld' S ch@ﬁ‘Fr‘nence

fromthe group:5a bond to L[err], 25occurrence from the Greup} -igidxagenal ky|

substituted with 0-3 R52, C1-Cs alkyl;Aéhz§u sémi%;r@;, th 0-3
Rl err], cycl oaklyl ' ! gubs)ﬁtuted WI'%)h g?ﬁr]

het er ocycl e substituted W th 0-3 R[err],

het erocycl oal kyl substikuamd yadde Gnl8ep8fdently 1 or 2; R52, aral kyl
substituted with 0-3 R52 and al karyl substituted with
0-3 R52; Rlerr] is inde endently sel ected fromthe group:
hydr ogen, aryllgubstltuFeHsv&ftq’FH?n@eR[— f 4; 35

Cerr]-Cerr] alkyl substituted with 0-3 R52,
-9- . M: is a transition metal radionuclide selected from
the group: 99%Pc, 186Re and 188Re;

15
Cn* is a radionuclide metal chelator coordinated to
transition metal radionuclide M, and is
independently selected at each occurrence,
from the group: R4ON=N+=, R40OR4IN-N=, R4%ON=,
20 and R40N=N(H)-, wherein

R40 is independently selected at each

occurrence from the group: a bond to Ly,

25 C1-C10 alkyl substituted with 0-3 RS2,

aryl substituted with 0-3 R532, cycloaklyl

gsubstituted with 0-3 R52, heterocycle

substituted with 0-3 R 2,

heterocycloalkyl substituted with 0-3

30 R32, aralkyl substituted with 0-3 R52 and
alkaryl substituted with 0-3 R52;

R4l is independently selected from the group:
hydrogen, aryl substituted with 0-3 R52,
35 C1-Ci10 alkyl substituted with 0-3 R52,

-9-
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and a heterocycle substituted with 0-3 R52;

R52 is independently selected at each 5

occurrence fromthe group: a bond to L[err], ' =0, F,
ad, Br, |I,-CF[err],-CN, -CJerr]|Rerr],

-C(=O R err] wosn@N( Rl err])[err], -CHO, -CHerr]ORlerr], PCTUSIN4SET
-O(=Q Rerr], -0(=0ORerr], OR[err]

- =ONRerr err], -NRerr @)

-&%erz]&mzqc}?%grr]? _NR[gr]C](ﬁ )R[ %rﬁcgrc&]e .substituted with 0-3
-NR[err]SOerr]NRerr])[err], - err]SOerr]Rerr], -Sgerr]H,
-Sgerr]Rerr], -SRerr], -S(=ORerr], -Sqerr]N(R[err])[err],

-:N(Ng[f(ra;]r% [ e”}\lq érN:_l]C( NH)'_\I zer r’%ﬁqq:i[%q?l\lf]’ xll\ldH?L tii/] ' selected at each

- C( =0 NHNR[ err]ﬁ?[ err], OCH[erPFQ@E?h!Fﬂ from the group: a bond to Lp,

2- ( 1- nor phol i no) et hoxy; -0, ¥, c1,Re¥sla, Rb@'@r,]-cmnd BbgRS3 ar e
each i ndependently 53 Se(l(f ‘;qu eac ccu from
the 20 group” SHFA! 1(?SQe'n g’ C[é E:hé a bond
to L[err]; . Alerr] rO@QlEONR 53nci |tQE Y= DI)M%N S XE f,rom
the group: 25- OC(-—O)N(R53)2, -NRS Dgyae ) IH 9and,

functionali ze m nocar boxyl at e, & a 5
Alerr] is an cillary ligand cap e of= 939& 3a
radi ophar maceuti cal sel ected fr omNRP&SO2N (R23 )2, -NRS ngaéaa “33H,

—NR53C(-3?‘LI(Q?"’3)2. 3

Alerr] and Alerr]-WA[err], -80oR53a, -gr53, -s(=0)R53a, -SOzN(R5392‘,
-N(R53),, -NHC(=NH)NHR53, -C(=NH)NHRS3,
=NOR%3, NOjp, -C(=0) NHORS53,

15 _ -C(=0O)NHNRS3R53a, -0OCH;CO2H,

2-(l-morpholino} ethoxy:;

R53, R53a, and R54 are each independently

selected at each occurrence from the

20 group: hydrogen, C1-Cg¢ alkyl, and a bond
to Ln;

A1 is a first ancillary ligand selected from the

group:
25
dioxygen -ligand,
functionalized aminocarboxylate, and
halide;
30
Aj2 is an ancillary ligand capable of stabilizing
the radiopharmaceutical selected from the
group:
35 A% and Al0-w-all,

~10-
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wher ei n: Ls independently selected at each
occurrence fromthe group: 5 PRerr]Rerr]Rlerr]
and AsR[err]Rerr]R err]; - Alerr] and Alerr] are
I ndependent |y sel ected at each occurrence from
the group: wo9631243 PRlerr] Rl err] and AsPCHUSIGM{SST ]
10 Wis a spacer group selected fromthe
group: (err]-Cerr] alkyl substituted with 0-3
R70, aryl substituted w th @herein: R70, cycl oakl yl
substituted with 0-3 15 Rl err], heterocycle
substituted with O- 9 er yC kyl
substituted A® is lnd{aﬁeBd?ﬁ@ ﬁéle&e%{ ?% a48h
substituted ocoyntencs R EFPP anBh& kagyroup:
substi t ut ed 5 PRSWMSRR6 0D ahdRAERFIRE2RED20
Rlerr], Rerr], and R err] are independently
sel ect ed at each occurrence fromthe gr oup:
Cerr]-Jerr] alkyl substituted Al%znd All are independent 1y ﬁﬁiﬁcge@ at
Rl el”] I kalryl EUP.S': i tu'éed. V\ﬂht h each occurrence frong GR[hE[ @]‘zfdup.
cycl oal kyl substituted wt err
het er ocycl e substituted _ PRSIR®Z and ASRissz’h 0-3 Rerr],
ar al kyl subst iX0ut ed : with 0-3 Rerr], al karyl
SUES:!EUE eg fﬁ 0-3 Rierr] W is a Wpdted-grdlirrédlecrnd fzadwlalxéa[lyl
substituted w - err]; . ntly
sel ected at each 35 group: ClO C&B k%l g‘%)ér%ifﬁgggpﬁm
a, Br, 0:3 RERjenryl sumltuuqewqm[%ﬁr]
-11- R70, cycloaklyl substituted with 0-3

15 R70, heterocycle substituted with 0-

3 R70: heterocycloalkyl substituted
with 0-3 R70, aralkyl substituted
with 0-3 R70 and alkaryl substituted
with 0-3 R70;

20

R61, R62, and RS3 are independently
selected at each occurrence from the

, group: C1-C10 alkyl substituted

25 | with 0-3 R70, aryl substituted with
0-3 R70, cycloalkyl substituted with

0-3 R70, heterocycle substituted

with 0-3 R70, aralkyl substituted

with 0-3 R70, alkaryl substituted

30 ' - with 0-3 R70, and arylalkaryl

substituted with 0-3 R790;

R70 is independently selected at each

35 occurrence from the group: F, Cl,
Br, I, -CF3, -CN, -COz2R71,
-11- '
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-C(=ORerr], -(=ONRerr])[err]._-CHerr]OR err],

-O(=Q Rerr], -O(=Q Rerr], -ORerr],

-OC(=ON(Rerr])[err], -NRlerr]C(=OQ Rerr],

-NR[err]C(=O R err], -NRerr]C(=ON(Rerr])[err], 5

Sgerr]-, -l\%}s}ﬁﬂerr]N(R[err])[err], -NR[ err] S er r] R ePCYUSI6/04567

-Sgerr]H, -SJerr]Rerr], S (=0 Rerr],

-Sgerr]N(Rerr])[err], -N(R[err])[err] -N(R[err])[err]7

_NHO(=NH) NHR[err], -C(=NH NHR[err], -C(=O)R71. -C(=0)N(R'1);, -CH cerr],

Ng(el’OH\li_lNR[-C(]:% NHO]?[ eI’I’C%:H[ 10]Cq Ci= O)R71 -0C (=0)OR71a, -oR71,

-C(= err err], err err

Rlerr] and Rlerr] are independently se ‘1]’56@5 (R71)5, -NR71C(=0)R7I, at

each occurrence fromthe group: -NR71C (=0)0R71, NR71C(=IW)de€éﬁzand

Clerr]-Cerr] slkyl; and 15 -pha.lmﬂa:ggémpﬂ]l))ﬁ acgﬁmg@llgmlts

t her eof . [4] Anot her errbodlma% esoaeﬁgrlt |nveé1} 8 |751a 20
S

radi ophar maceutical of enbodi nent [3]
bi ol ogi cal |y active nol ecul e sel ect ed-$®mN1(R71)2 -N(R71),, tm(lg?ldup,

[1b/111a receptor antagonists, NHC ( -NH NhIijil I a ch_q\ﬁ_f)qmd'ygands
fibrin binding 25 pept i des, Ileu Oﬁé! ng Hg{ecgg{ es
chenot actic peptides, somatostatin ana ectin
bi ndi ng pepti dés; d' is 1-Co-BNENBBLR71a, -OCH2CDREsr4nd s:
[err] 35 wher ei n: -12-

R71 and R7la are independently selected
at each occurrence from the group:
hydrogen and C3;-Ce¢ alkyl; and

15 '
pharmaceutically acceptable salts thereof.

[4] Another embodiment of the present invention is a
20 radiopharmaceutical of embodiment [3) wherein:

Q is a biologically active molecule selected from
the group: IIb/IIIa receptor antagonists,
ITb/IIIa receptor ligands, £ibrin binding
25 peptides, 1leukocyte binding peptides,
chemotactic peptides, somatostatin analogs,
and selectin binding peptides;

d*' is 1 to 3;
30
Ln is:

- (CR55R56) g« - [ Y1 (CRS5R56) £Y2] . ~ (CR55R56) gu -,

35 wherein:

12~
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g"_is 0-5; . [ 15 05" . —f' is 1-5;
Y[err] and Y[err], at each occurrence, are 5

i ndependent|y selected from O NRerr], C=0Q
=00 O(=00 (=0 NH, C=N S SO
Sgerr], SO wogs31243 NHC( =O) , (NI—DR%"EF{’%

(NH)[err] C=S; 10 R55 and R56 are i ndependent I y

sel ected at . s ach occurrence from hydrogen,
Jerr]- g" ig 47 §’] al kyl, and al karyl ; 15

x and y are independently 1 or 2;f is 0-5; zZis independently 1-2;

20 Merr] is [err]Tc; £ is 1-5; Clerr] is a radionuclide netal
chel ator coordinated to ansition radionuclid
Me[err], and is 5"ilndéfign&'fazrrrt I ?tseF@Egedo‘é?méﬁsﬂcgccu?f%nce,
25 gromthe group: R[err] infigpendently seipffed rinomn=,

Rl err] N=, and Rl err] NeN(H) -; R40

i s independently sel ected at each currence
fromthe group: aryl 30 0, NR36, C=0,¢ 5§P??ut%%l(=q(}/i 'h 0-3
R52, and ClieOtNibcy & &sBi t 50 eB0d .t B0 3

R52; Rlerr] mcl(ngppemr%ﬂ(;owl eqi pgbdg;om t he

35 R;[o group: hydrogen, aryl stituted

\_Mlgt] 0-1 errl Cerr]-d erRrFJ5 anc:aiII [lgé are independently selected at

each occurrence from: hydrogen, Cji-
Cip alkyl, and alkaryl;

15
x and y are independently 1 or 2;
z is independently 1-2;

20 My is 99mTc;

Cn* is a radionuclide metal chelator coordinated to
transition metal radionuclide M., and is
independently selected at each occurrence,

25 from the group: R49N=N+=, R40R4IN-N=, R4ON=,
and R4ON=N(H)-;

R40 is independently selected at each
occurrence from the group: aryl

30 substituted with 0-3 R52, and
heterocycle substituted with 0-3
R52;

R4l is independently selected from the
35 group: hydrogen, aryl substituted
with 0-1 R532, (¢1-C3 alkyl

~13-
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substituted with 0-1 Rlerr], .and a __

het erocycl e substituted with 0-1 R err];

5 Rlerr] is independently selected at each
occurrence fromthe group: a bond to s&err]
-CJerr] R ermooesiza@H err]OR[err], -SQerr]H, PCT/US96/04

-Sgerr]Rerr], -N(Rerr])[err], -NRerr])[err]. 10
-NHC(=NH)NHR[ err], and -OCH err]CJerr]H, . , err],
Rlerr]a are each independently sel ect%%lbsut“ted with 0-1 R32, and ‘ay

each occurrence fromthe group:. heterocycle substituted witho@ded and
Cerr]-Cerr] alkyl; 15 ﬁg[zerr] is selected fromthe group:
pyrones, pyridinones, and functionalized

am nocar boxyl ates; 20 AL2 is selected fromthe group:

Alerr] and AleBr]-WA[err], 25 wher ei n:

Alerr] is PRlerr]Rlerr][Rlerr]; pgs30;g 1ndependent1y seld&dd 8pd Ale r]

are PRlerr]R err]; acer roup selected
fromthe ocgp;i%we E?‘F]t% GEPPP3| &ypond t
substituted with Ln, -CO2R¥3I3 R «CHiQRAPyI ssmsm t ut ed
with 0-3 35 -EbSREBa, anﬁ(hetsq%ocyghelqsg%u t ut ed

with 0-3 err]; - T4-
R 1]o -NHC (=NH) NHR®3, and -OCH2CO2H;

R53, R532 are each independently selected
at each occurrence from the group:
hydrogen and C1-C3 alkyl;

15
211 is selected from the group:

pyvrones, pyridinones, and
functionalized aminocarboxylates;
20

A;» is selected from the group:

A? and Al0-w-all,
25
wherein:

a9 is PR51R52R63;
30 Al0 and All are PR61RSZ;

W 1is a spacer group selected from the
group: C1-C3i alkyl substituted with
0-3 R70, aryl substituted with 0-3
35 R70, and heterocycle substituted
with 0-3 R70;
-14-
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Rlerr], Rlerr],_and Rlerr] are independently _

sel ected at each occurrence fromthe 5 gr oup:
Cerr]-Cerr] alkyl substituted with 0-3 R70, aryl
substituted wth 0-3 R70, and heterocycle
substituted Wwo096/31243 with 0-3 R70; 10 US96/04567

R70 is independently selected at each occurrence
fromthe group: -CJerr]Rerr], -OR[err],
-SJerr]- and -SJerr]H and R71 is hydrogen. 15

[ 5] Anot her enbodi nent of the present invention is a
radi ophar maceuti cal of enbodi ment [4] xéer eier, andOré3 are QGind&pesaitisy a

biologically active nolecule sel ected froamthe group:
[1b/111a receptor ant ag%?f]r%‘i%edaﬁ& Sﬂ‘éﬁo?%%‘ﬁr@nﬁgp?m@sfhe

d is 1, 25 5 Llerr] is:  [ew¥oup:30C1-C3 alkyl suyhstdrnted with

g" 1s 0-5; f is 0-§i3 R70, aryl substitucdd wikxnl-dv3 35

Y[err] and Y[err], at each occurrence are .
iLdep]endentlgl se} ected from R70, " and heterocycle substituted

with 0-3 R70;
10 R70 is independently selected at each
occurrence from the group: -CO2R’1L,

-0R71, -803~ and -SO3H; and

R7! is hydrogen.

15
[5] Another embodiment of the present invention is a
radiopharmaceutical of embodiment {4] wherein:

20 Q represents a biologically active molecule
selected from the group: IIb/IIla receptor
antagonists and chemotactic peptides;

d’' is 1;
25
Ln is:
~ (CR55R56) g« - [ Y1 (CR55R56) £¥2] ¢. -~ (CR55R56) g -,
30 wherein:
g" is 0-5;
f is 0-5;
f'is 1-5;
35 vl and Y2, at each occurrence, are

independently selected from:

-15~
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O_NRerr], CO =00 .

oc(=0 O T (=0 NH, C=NRlerr], S,

NHC(=O), (NH)[err]C(=0O, (NH)[err]C=S; 5 R55 and R56
are hydrogen; - x and y are 1, 10 zis 1,

Cerr] is a wodeorus! i de netal chelator coordinated to PCT/US96/04567
transition nmetal radionuclide Merr], and is

i ndependently sel ected at each occurrence, 15 fromthe
group: Rerr]N=Nerr]=, and R[err]R[e@r]WET@-—a C=0, C(-O)O, O0C(=0)0, R40
i's independently sel ected at each C(=0)NH-, C=NR56, occurrence

fromthe group:
Rerr]; 20

Rlerr] is a bond to L[err]; Al
Rlerr], mﬂé?e&mﬁ R56 az@ hydrogen; Rlerr],

Alerr] is PRer]R err]

A {5 0%, r}ﬁﬁ-ﬁ?@?ﬁ’& SthSkLEut ed with

err] IS tI‘ICI ne;

Rlerr], and Rerr] are independently
sel ected at each occurrence fromthe gr oup:
Cerr]-Cerr] alkyl substituted with

10

15

20

25

30

35

X and y are 1;
z is 1;

Cn+ is a radionuclide metal chelator coordinated to
transition metal radionuclide Mt, and is
independently selected at each occurrence,
from the group: R4N=N*t=, and R4OR4IN-N=;

RY90 is independently selected at each
occurrence from the group:
heterocycle substituted with RO2 ;

R4l is hydrogen;

R52 ig a bond to Lp;

A is tricine;
A2 is PRSIRS2RS3, wherein
R61, R62, and R63 are independently

selected at each occurrence from the
group: C3-C3 alkyl substituted with

0-3 R70, aryl substituted with 0-3
r70,;

-16-
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0-3 Rerr], aryl substituted with 0-3 Rerr];
35

=16. WD 96/.31243
PCT/ US96/ 04567 R70 is independently selected at each
occurrence fromthe group: -CJerr]H, -OH, -Sgerr]H,
-Sgerr]-. 5 [5] Anot her enbodi ment of the present invention is the
r adi ophar mac 3o $eeapdsof enbodi ment [ 3] wherei n: Q iRCT/US96/04567
[err] 10 d is 1, L[err] is attached to Q at the
carbon atom designated 15 7wﬁth a *_and has the formul a: [err]
R is independently selected at each
occurrence from the group: -CO2H,

-OH, -S0O3H, -S03~.

5 [5] Another embodiment of the present invention is the
radiopharmaceutical of embodiment [3] wherein:

Q is
NH
NoH o
{}"\/\)L 0
NTY
O N anron
W NH HN "o ©
o)
10 . ;
da' is 1;

Lp is attached to Q at the carbon atom designated
15 with a * and has the formula:

- {C=0)NH(CH2) 5C (=0) NH~;

s . 77
l or l
S8 -
=N+=N N =N";l N
20 Ch: is H ., and

is attached to Lp at the carbon atom
designated with a *;

M, is 29mrc;

-17-
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or J[err] 20 Cerr] is

and Is attached to Ln_at the__carbon atom
designated with a *; Merr] is [err]Tc;

-17- WO 96/ 31243

Alerr] is tricine; Alerr] is PRlerr]Rerr]R err],

Rlerr] and Rwarssi3imBse each 5 phenyl bearing an S

S err]- group in the
are 1.
radi ophar maceut i cal
NH [err]

10 [7] Another enbodi nent of the present

of enbodi mrent [3] wherein:
Ay is tricine;

nmeta position; and

Qi

wherein R err],
AUBRG/04367

X, y and z

i nvention is the

S

A;» is PR61R62R63, wherein R®!, R®2 and R®3 are each

meta position; and

X, yand z are 1.

phenyl bearing an SO3H or SO3~ group in the

Another embodiment of the present invention is the

radiopharmaceutical of embodiment (3] wherein:

NH
N,H

Ln is attached to Q at the carbon atom designated

5
10 [7])
Q is
15
d' is 1
20

with a * and has the formula:

- (C=0)NH (CH2) 5C (=O)NH~;

-18-
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15 d is 1; L[err] is attached to Q at the carbon atom
designated 20 with a * and bhas.the formila: [err]

-18- WD 96/ 31243 PCT/ US96/ 04567 [err]
Cerr] is is attached to L[err] at the carbon atom
designated with a 5 Merr] is [err]Tc; Alerr] is tricine;

Alerr] is PRWOMIRrr] R err] wherein Rerr] is phenyl, R erRGU/ES04Er ]
10 are each phenyl bearing an S err]H or SgJerr]- group

in the neta position; and X, yand z are 1. 15
Z N or 7 N
< ] . ]
=N*= N =N-l}| N
Ch' is H

10

15

20

is attached to Lpn at the carbon
designated with a *;

M is 99“"1?C,'

Ajy is tricine;

, and
atom

Ap; is PRS1R62R63, wherein RSS! is phenyl, R62 and R63

are each phenyl bearing an SO3H or SO3~
in the meta position; and

X, v and z are 1.

group

{8] Aanother embodiment of the present invention is the

radiopharmaceutical of embodiment [3] wherein:

Q is
NH
NzH—JKN 0]
H o
GQT:N\\ '1N:I:T\1r£)H
\l NH HN o ©
0
d' is 1;
-19-
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[ 8] Anot her enbodi nent of the present invention is the

radi ophar maceuti cal of _enbodinent [3] wherein: _ Qis 20

NH [err] d is 1; -19-
SUBSTI TUTE SHEET ( RULE 26) WO 96/ 31243

PCT/ US96/ 04567 L[err] is attached to Q at the carbon atom
desi gnated W0 96/31243 with a * and has the fornul a: PCI/US%/04567

[err]
Lp is attached to Q at the carbon atom designated
with a * and has the formula:

- {(C=0)NH (CH2) 5C {=O) NH-;

5
7 N 7 N\ *
I or I
\3 ’ .
=N*=N N =N-|}l N
Ch is H , and
is attached to Lp at the carbon atom
designated with a *;

10

MC is 99mTC,'
A;31 is tricine;

15 A2 is PR61R62R63, wherein R61 and RS2 are phenyl,
and R63 is phenyl bearing an SO3H or SO3~
group in the meta position; and

X, yand z are 1.
20
[9] Another embodiment of the present invention is the
radiopharmaceutical cof embodiment [3] wherein:
Q is
25

-20-
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Is attached to Ln at the carbon atom desi gnat ed

wih a *: 10 Merr]_is lerr]Tc: Alerr]l is
tricine; 15 Alerr] is PRlerr]Rlerr]R err], wherein R err] and

Rl err] are phenyl, and R63 is phenyl bearing an SO err]H
or SOerr]- group in the nmeta position; and

X, y and z amao 96312430 [9] Another enbodi nent of the RCI&ESE$04567

i nvention is the radi ophar maceuti cal of enbodi nent [3] wherein:

Qis 25 - 20- WO
96/ 31243 ﬁ/ US96/ 04567

NH [err] N,H O

AN y~e®

OTN\ HN]:\“,OH
\] NH  HN"So ©

o

e

a' is 1;

5 L, is attached to Q at the carbon atom designated
with a * and has the formula:

- (C=0)NH (CH2) 5C {=0O) NH-;

10
Z N N\
I or l
S NS
=N*=N N =N-l:l N
Ch' iS H ’ and
is attached to Lp at the carbon atom
designated with a *;
15 Mg is 99mc;

Ay is tricine;

A2 is PR6IR62R63, wherein R61, R62 and R63 are each
20 p-(2-phenylethyl)phenyl wherein the
phenylethyl bears an SO3H or S03~ group in the

para position; and

X, vy and z are 1.
-21-
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d is 1; 5 L[err] is attached to Q at the carbon at om desi gnat ed

wth a * and has the_formula: Jerr] Cerr] is

is attached to L[err] at +the carbon atom desi gnat ed
wth a*; 15 Merr] is [err]Tc; Alerr] is tricine;
Alerr] is PRlerr]Rlerr]R err], wherein Rerr], Rerr] and Rerr] are each
20 ' p-w@serseawa/| et hyl ) phenyl wherein  the PCT/A6P4P6Et hy |
bears an SO err]H or SJerr]- group in the para position; and
X, y and z are 1. -21- WD 96/ 31243

PCT/ US96/ 04567 enbodi nent [ 10] Anot her enbodi nent of the

pr esent I nvention is the radi opharmaceutical of enbodi nment [ 3] 5
wher ei n: erfBddiment ([10] Another embodiment of the present

invention is the radiopharmaceutical of embodiment (3]
5 wherein:

Q is
NH
N2H'J(N O
H’\/\)L ()
ﬁ/\(
OTN\ HNI\H,OH
o O
\| NH HN" O
(@)
10
a is 1;
L is attached to Q at the carbon atom designated
with a * and has the formula:
15
- (C=0)NH (CH2) 5C (=0) NH~;
2 * " -
| or |
8 S
=N+=N N =N-|}‘ N
Ch' iS H ’ and
20 is attached to Lp at the carbon atom

designated with a *;

My is 99mTc;

-22-
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NH [err] 10 d is 1, L[err] is attached

to_Qat the carbon atom designated with a *_and has the
formula: 15 [err] Cerr] is

H and 20 is attached to L[err] at the carbon
atom designated with a *; M iSJEH TC;

- 22- WOR/ASH31243 CTIUSI6/04567
PCT/ US96/ 04567 Alerr] is tricine; Alerr] is
PRerr]Rerr]R err], wherein err], Rerr] and Rl err] are each

p- ( 2- phenyl pr opy! ) pheny®1 Hhet it ithe "5 phenyl propyl bears an
SJerr]Hor Serr]- group in the para position; and

A;> is PR6IR62R63, wherein R6!, R62 and RS3 are each

p-(2-phenylpropyl)phenyl wherein the

5 phenylpropyl bears an SO3H or SO3~ group in
the para position; and

X, Yy and z are 1.

10 {11] Another embodiment of the present invention is the
radiopharmaceutical of embodiment [3] wherein:

Q is
NH
N H o
ﬁ’\/\/l 0
u/\(
OTN\ HNprOH
W NH "o ©
o]
15 . ;
a' is 1;

L, is attached to Q at the carbon atom designated
20 with a * and has the formula:

- (C=0)NH(CH2) 5C (=0) NH-;

-23-
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X, y and z are 1. 10 [11] Anot her enbodi ment of the present invention is

t he radi ophar maceutical of enbodi nent [3] wherein: Qis
NH [err] 15 d is 1; L[err] is attached to Q
at the carbon atom desi gnated 20 with a * and has the fornul a:
[err] -23- WD 96/ 31243
PCT/ US96/ 0456V0 96/31243 or PCT/US96/04567

~ * s *

0« 0
N N
=N*=N" "N =N-|}l N
Ch is H , and

is attached to Lp at the carbon atom
designated with a *;

5 My is 99mTc;
Ayl is tricine;
Ao is ROIR62pPCHLCH2PR61R62, wherein R61, R62 are
10 each phenyl substituted with an SO3H or S03~
group in the meta position; and

x, v and z are 1.

15 [12] Another embodiment of the present invention is the
radiopharmaceutical of embodiment [3] wherein:

Q is
NH
NZH—J(N O
H O
W NH N So ©
O
20 * ;
da' is 1;
-24_
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Clerr] is Is attached to L[err] at the carbon atom

designated with a *: 5 Merrl is Lerr]Tc: . Alerr] is
tricine; Alerr] .is Rerr]R62PCH err]CH err]PR[err] R err],
wherein R err], Rerr] are 10 each phenyl substituted with an
SJerr]Hor Sgerr]- . group in the meta position; and

X, y and z awe9ks1243 15 [12] Anot her enbodi ment of the pres®GTUSHMMTi on is
t he radi ophar maceuti cal of enbodi nent [3] wherein: Qis
[err] d. is 1; o4

VO 96/ 31243 Ln is attached to Q at the Carb%c?f-&%g%?%’zﬁﬁ?fe

with a * and has the formula:

- {C=0)NH (CH2) 5C (=O) NH-;

5
Z N 7 N\ *
I or l
N \N
=N*=N N =N-l:l N
Cp« is H , and
is attached to Lp at the carbon atom
designated with a *;
10
My is 99mTc;
A;; is tricine;
15 A2 is PR61R62R63, yherein R61, R62 and R63 are

C3-alkyl substituted with 1 OH group; and
%X, vy and z are 1.

20 {13] Another embodiment of the present invention is the
radiopharmaceutical of embodiment [3] wherein:

Q is

-25-

SUBSTITUTE SHEET (RULE 26)



L[err] is attached to Q at the carbon at om desi gnat ed W th

a * and has the formul a: S [err] —_ derr]
i's S attachedto L[err] at the carbon atom

designated with a *; 10 Merr] is [err]Tc; Alerr]
I's tricine; 15 Alerr] is PRlerr]Rerr]R err], wherein err],
Rlerr] and Ry¥yesbianse C3- al kyl substltut ed® W"PM
group; and X, y and z are 1. 20 [13] Anot her enbodi nent of
the present invention is the ra}sihophar maceuti cal of enbodi nent [ 3]
wher ei n: Qis

-2 Nzn’l(

ey

WT:H Io\lor

O

a’ is 1;

5 Lp is attached to Q at the carbon atom designated
with a * and has the formula:

~{C=0}NH(CH2) 5C (=0} NH-;

10
Z N 7 N
O e
N N
=N*=N N =N—l:l N
Ch is H ., and
is attached to Lp at the carbon atom
designated with a *;
15 M. is 99mpc;
Ap; is tricine;
AL, is PR61R62R63, wherein R61, RS2 and R63 are
20 ' CH2CH2COOH; and

X, vy and z are 1.
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WD 96/ 31243

PCT/ US96/ 04567

NH [err] d s 1. 8 l[err] is_attached to Q
at the carbon atom desi gnat ed with a * and has the fornul a:
[err] 10 Cerr] 1is is attached to L[err] at
the carbon atom designated wth a *; 15 Merr] is
[err] Tc; WO096/31243 Al err] is tricine; Alerr] is PCT/USIGN4S6T

PR err]Rerr]Rerr],

CH err]CH err] COO—I;[lde

wherein R err], Rerr] and Rlerr] are 20

radiopharmaceutical of embodiment (3] wherein:

10

15

20

Q is
NH
NzHJ(N O
N Y
O ~ HNprOH
\I NH HN"So ©
o

da' is 1;

Lp is attached to Q at the carbon atom designated
with a * and has the formula:

- (C=0O)NH (CH2) 5C(=0)NH-;

Ly = D
=N*=N S NS

N =N-N N
Cn+ is H | . and
is attached to Lp at the carbon atom
designated with a *;

My is 99mTc;

A1 is kojic acidg;

~27~
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- 26- WD 96/ 31243

PCT/ US96/ 04567

[ 14] Anot her enbodi ment of the present

t he radi ophar maceuti cal of enbodi nent [3] wherein: Qis

[err]

carbon at om desi gnat ed

i nvention is

5

d is 1; 10 L[err] is attached to Q at the

with a * and has the fornul a: Ie%r]

Ch. is wo96/31243 attached to Ln at the carbon at BGIUS
designated with a *;

10

15

20

25

30

35

{15]

(161

[17}

(18}

20 Merr] is [err]Tc;

A2 is PROIRG2RE3, ywherein R6!, R62 and RS3 are each
phenyl bearing an SO3H or S0Oa~ group in the
meta position;

x and z are 1; and
y is 2.

Another embodiment of the present invention is a
method for radioimaging a mammal comprising (i)
administering to said mammal an effective amount of
a radiopharmaceutical of any of embodiments [1]-
{141, and (ii) scanning the mammal using a
radioimaging device.

Another embodiment of the present invention is a
method for visualizing sites of platelet deposition
in a2 mammal by radioimaging, comprising (i)
administering to said mammal an effective amount of
a radiopharmaceutical of any of embodiments ([6]-
[14], and (ii) scanning the mammal using a
radioimaging device.

Another embodiment of the present invention is a
method of determining platelet deposition in a
mammal comprising administering to said mammal a
radiopharmaceutical composition of any of
embodiments [6]1-[14], and imaging said mammal.

Another embodiment of the present invention is a
method of diagnosing a disorder associated with
platelet deposition in a mammal comprising
administering to said mammal a radiopharmaceutical
composition of any o©of embodiments [6]-[14], and
imaging said mammal.
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Alerr] is kojic acid, -27- WD 96/ 31243

PCI/US96/ 04567 — Aerr] is PRerrlBerrIRerr], wherein Rerr],
Rlerr] and Rl err] are each phenyl bearing an SO err]H or
S err]- group in the nmeta position; 5 X and z
are 1; and y is 2. ~ [15] Anot her enbodi nent of the
present invemo9w81243 a 10 nmet hod for radioi magi ng a

conprising (i) adm nistering to said mammal an effective anount
of a radi opharmaceutical of any of enbodinents [1]-

[14], and (ii) scanning the manmal wusing a r adi oi magi ng
device. 15 [118} Another embodiment of the present invention is a
met hod for visualizing ﬁhﬁeﬁofﬁpﬂﬂp%Eﬁhétadﬁﬁa¥8ﬁhdﬁmaceut1cal coﬂ¥i1§1ﬁ§““3|
by radi oi magi ng, conprising (i) admnistering to said mammal an
effective anount of 20 a radi opharmaceutical of any of enbodinents
[ 6] - 5[14], and)(i&) mredeteygminedmagmantigivngof a sterile,
radi oi magi ng devi ce. ﬁéz}na'e@fﬂeéafi'@Odh%@bt@cbﬂé‘e PELSEAL of
invention is a 25 met of determning platélet deposition in a
mammal conpri sing admi ni ster ?EF?%??sald mammal a

r adi ophar maceuti cal conposition of any of enbodi nents [6]-[14],
and inmagi ng said mamal . 30 [18] Anoqbe)rdenpoéihgent of the present
invention is a10 : '

{b) a predetermined guantity of a sterile,
pharmaceutically acceptable first ancillary
ligand, A1), selected from the group:

15 dioxygen ligand,
functionalized aminocarboxylate, and
halide; and

(c) a predetermined gquantity of a sterile,

20 pharmaceutically acceptable second ancillary
ligand, A2, selected from the group:
A% and Al0-w-all;

25 wherein:

Q is a biologically active molecule;

30 d' is 1 to 20;

Lp is a linking group of formula:
35 M- [Y1(CRSSR56) £{21) £+¥2) 5. -M2,
-29~
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met hod of di agnosing a disorder associated wth pl at el et

deposition in a mamal__conpri sing admmnistering to said mammal a
radi ophar maceut i cal conposition of any of enbodinments [6]-[14],
and 35 i magi ng said manmmal . - 28-
WD 96/ 31243 PCT/ US96/ 04567 [ 19

Anot her enbodvoessi2ed the present invention is a ki RCIYUSP6MASE€har i ng
a radi opharmaceutical conpri sing: 5 (a) a predeterm ned

guantity of a sterile, ) pharmaceutically acceptabl e reagent
of fornmul ae:  wherein: [err] 10 (b)
a predetermned quantity of a sterile, phar maceutical |y
acceptable first ancillary Ml is -[l(cegngkli4le(ecdssre®lgeied fromthe
group: 15 di oxygen |igand,

functionalized am nocar boxyl ate, and hal i de; and

(c) a predeternmbned quantity of aM%tisr-I(ER®5RF§)g«-[Z! (CH2hjdar niiceutical |y
accept abl e second ancill ary | i gand, AL2, selected fromthe
(F:jnrjlo(t;(r:)iJI o [err] 25 wher ei n: g is indepegdlersltfly b&_(ilo(?gl cally active

g' is independently 0-1;

10
g* is independently 0-~10;
f is independently 0-190;
15 £f* is independently 0-10;
£* is independently 0-1;
vl and Y2, at each occurrence, are
20 independently selected from:
a bond, O, NRS6, (=0, C(=0)0,
0C(=0)0, C(=0)NH-, C=NR°6, §, 50,
802, 8503, NHC(=0), (NH)2C (=0},
25 (NH) 2C=8;

Zl is independently selected at each
occurrence from a Cg-C14 saturated,

partially saturated, or aromatic

30 | carbocyclic ring system, substituted
with 0-4 R%7; and a heterocyclic
ring system, optionally substituted
with 0~-4 R57;

35 R55 and RS6 are independently selected at
each occurrence from:

-30-
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30 d is 1 to 20; L[err] is a linking group of fornula:

[ers] -29- D 96/ 31243 —

PCT/ US96/ 04567 wher ei n: [err] [err]

g i s independently 0-10; g' is independently 0-1; 10
g" is independently 0-10; f is independently 0-10;

15 w0 96/31243i s i ndependent|y 0-10; PCT/USP6/04567

i ndependently 0-1; Y[err] and Y[err], at each
occurrence, are 20 i ndependent|y selected from

a bond, O NRerr], GO C(=00¢0 OC(=0 O, C(=0 NH,
C=NRerr], S, SO hydrogen; C3-Cip alkyl substituted

with 0-5 R37; alkaryl wherein the
aryl 1s substituted with 0-5 R57;

R57 ig 1independently selected at each
occurrence from the group: hydrogen,
OH, NHR38, C(=0)R8, o0C(=0)R58,
OC (=0)OR%8, C(=0)OR58, C(=0)NR58-,
10 CzN, SR38, 3SOR58, sgs0aRr38,
NHC(=0)R58,  NHC(=0O)NHRSE,
NHC (=S)NHR58; or, alternatively,
when attached to an additional
molecule Q, R®7 is independently
15 selected at each occurrence from the
group: O. NR58, =0, C(=0)0,
OC(=0)0. C(=0)N-, C=NR58, s, S50,
S02, 803, NHC(=0}, (NH)2C (=0},
(NH) 2C=8; and,
20
R58 is independently selected at each
occurrence £rom the group: hydrogen;
C1-Cg alkyl; benzyl, and phenyl;

25 Ch is a radionuclide metal chelator independently
selected at each occurrence from the group:
R40R4IN-N=C(C1-C3 alkyl)z and R4ONNH3-,
wherein:;

30 R4? is independently selected at each
occurrence from the group: a bond to
Ln, Ci1-C10 alkyl substituted with 0-
3 R52, aryl substituted with 0-3
R52, cycloaklyl substituted with 0-3
35 R52, heterocycle substituted with 0-
3 R52: heterocycloalkyl substituted
-31~

SUBSTITUTE SHEET (RULE 26)



SO SJerr], NHC(=O, (NH) 2C (=0, 25 (NH)[err] CS;

Z[err] is independently_selected at each , occurrence
froma C6-Cl4 saturated, - partlally saturated, or
aromatic 30 carbocyclic ring system substituted
with 0-4 R57; and a heterocyclic ring system
optional |y swiadkisias ed W th 0-4 R57; PCT/US/N04567
R55 and R56 are independently sel ected at each
occurrence from WD 96/ 31243
PCT/ US96/ 04567 with 0-3 R%I'r ogEalky] esupscisuteda| ky|
tsEbsti tuted | wnrwot-bt Q55td?{jd9bﬂ%cﬁrﬁlk§ﬁ%§7tmegl n

e ary ed w ;
Rlerr] is independently selected at e‘&%ﬁ%bg h‘sé’
occurrence fromthe group: hydrogen, OH,

[C\IF?(R[ g; rC]]?[ < ]:OEE[( erC); ]CR[ CE(] O E[( elé)‘)* 1NRTS independently selected frem the
= err], err err
=N, SRferr], SORerr], sq err] Rl er r? ‘lp hyérogen, aryl SUbStltUtﬁIQC

(O R[err], NHO(=O NHR[ err], ith 0-3 R52, Cinfges) NeRkedr];
O(rja. ?l ter lnatl vely, substltute&h%tﬁi t @Cbean)daandd a .
aadl t1 ona r in e n
15 sel ect ed ath%%%ﬁo%ﬁg?réﬁ%% r%lr?‘:et witReo=3m Y
group: O NRaor], CO (=00 OC( =0 O,
A=ON, CNRerr], S SO Sqerr], &Imﬂ

ng( 9. (Nlerr]A=9), Rlerr] R22 |ﬁﬁemq%@&yec%%@éqe‘iagﬁsea%
occurrence fromthe group: hydrogen; occurrence from the group: a bond to
Cerr]-ferr] alkyl; benzyl, and phenyl, =0, F, €1, Br, 1I,-CF3,-CN,
15 -CO2R53, -c(=0)R533, -C(=0)N(R33),,
-CHO, -CH20R53, -0C(=0)R53,
-0C(=0)OR538, -0R33, -0C(=0)N(R33),,
-NR53C (=01R53, -NR54C(=0)0OR53a,
-NR33¢ (=0)N(R53),, -NR54802N(R53),,
20 -NR54s02R53a, -so3H, -SO2R53a,
-SR53, -s(=0)R532, -g02N(R53),,
-N(R33),, -NHC (=NH) NHRS5 3,
-C(=NH)NHR53, =NOR53, NOz,
-C(=0)NHOR53, -C(=O)NHNRS53Rr53a,
25 ~-0OCH2CO02H, 2-({i-morpholino)ethoxy;

R53, R532, and R54 are each independently
selected at each occurrence from the
group: hydrogen, C1~C¢ alkyl, and a
30 bond to Lp;

A% is independently selected at each occurrence
from the group: PR61IR62R63 and AsR61R62R63;
35
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25 Ch is a radionuclide netal chelator independently
sel ected at each occurrence from_the.graoun. . R
R[err]R[err]N-N:C(C[err] Cerr] alkyl)2 and R[err]NNH err] -

wher ei n: 30 R40 is independently selected at each
occurrence fromthe group: a bond to Llerr],
Cerr]-C err Wosad243subst i tuted with O- "“’“s""g‘(g%’r
Rlerr], aryl substituted vvith03 R52,

cycl oakl yl substituted w.th 0 35 ycl e
substituted with O- $16" a3’ a18° are 1ndependgnily, P]Eleﬁe’tg‘ér gt ?%gﬁkyl
substituted _ occurrence from the group: PRAAREF 3apd3
PCT/ US96/ 04567 ASR61R62; with 0-3 Rerr], aralkyl
substituted with 0-3 Rerr] and al karyl
substituted with 0-3 err]; 5

R41 is independent|y seMectisdaf spareregroup selected from the group: @Gioup:
hydrogen, aryl substituted ¢qp alkyl substituted withWt® R7® 3 afjerr],

Cerr]-Cerr] al kyl sulstqg t ut ed t
R52, and a substitutedyWitBcylré %b t1t uP&& a{]ﬁ]%f
10 Reebsltituted with 0-3 R7 hegzraocycle

i ndependently sel ected at eagfipsrituted with 0-3 R7°' heter ¢ié f'ﬁf" from

the group: a bond to b é

-CF[err],-CNO 15 substituted with 0ogr B/} RR ];.lTyl sgps@yﬁ[.uéegi]
-C(:O) N(R[err])[err], with 0-3 R70 and alkaryl- kot itQitfect mwiiBheO+) ,
-O(=Q R err], R70. -O(=OQ ORerr], -ORerr],
-O(=O N(Rferr])[err], ’ -NRlerr](=O Rerr],

-NRerr]C(=O OR[ err] a,
-NR[err]C(=O N(R[err])[err], -NR[err]SCIerr]N(R[err])[err], 20

-NR[err] SO err err]a, -Sqerr] 61 - KB a,R63 inde dentl
-SRlerr], -S(=O R err]a, -Sqerr NCR[ err %Eerr] are independent ¥
-N(R[err])[err], -NHC(=NH) NHR53, selected at ‘each occurrence from the
- C( =NH) NHR53, =NOR[err], NJerr], group: C1-Ci1p alkyl substituted

-Q=O NHOR[err], - C( =0 NHNR[ err]Rierrlaen 23 rR70, aryl substituted with
-OCH err err]H, 1- nor phol i no) et hox ’
[err]err] 2-( P ) 3 R70, cycloalkyl substituted with

20 0-3 R70, heterocycle substituted
with 0-3 R70, aralkyl substituted
with 0-3 R70, alkaryl substituted
with 0-3 R70, and arylalkaryl
substituted with 0-3 R79;

25

R70 is independently selected at each

occurrence from the group: F., C1,

Br, I, -CF3, -CN, =-CO2R7’1,

30 -c{=0)R71, -c(=0)N(R71),, -CHy0R71,
-oc(=0)R71, -oc(=0jOR71a, -OR71,

-0Cc(=0)N(R71),, -NR71lc(=0)R71,

-NR71c(=0)0R7L, -NR71lC(=0)N(R71),,

so3-, -NR7lSOzN(R71)2, —NR71802R71a,

35 -SO3H, -SO02R71l, -s(=0)R71,
~-SO2N(R71),, -N(R71),, -N(R71)j3+,
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R53, R53a, and R54 are each independently

sel ected at each occurrence fromthe —_— group:
hydrogen, Cerr]-Cerr] alkyl, and a 30 bond to
Ln; A9 is independently selected at each occurrence
fromthe group: PR61R62R63 and AsR61R62R63; 35

- 32- WO NDBI126/ 31243 : PCT/US96/04567

PCT/ US96/ 04567 Alerr] and Alerr] are independently sel ected
at each occurrence fromthe rou%? PR61R62 and 7
AsRerr]Rlerr]; 5 W is a‘s%’é%r‘%‘?bﬂﬁ et ect 28 (FNEHNHR Br oup:
Cerr]- Jerr] al kyl= SomsTt,ut @b t h 0C3 =R eKHPR 7k y |
substituted with 0-3 Rl err], cycloaklyls;_ 71g71la. - jt d with
0-3 Rlerr], heterocycle ct os)u sti t%t ed wotcﬁigégéh[&e%dre] ,

het er ocycl oal kyl 10 substituted with 0-3 R err], aralkyl
substi t ut ed 5 W tR70-ahdRiVlandrel Kadepetdleatiliuisedested O- 3
Rerr]; 15 R ] ar .

i ndependent | y & eaé;f[eft%c%c%uergeg{&%e?érﬁﬁygg&r %ﬁggf rom
t he gr oupgYaregen, pud e Cp adk¥dy substitut ed

with 0-3 Rerr], aryl substituted with 0-3

Rl err], cycl oal kyl st i . . . 0- rr],
het erocycl e subst i t[%;ézdﬁhgghgg. M@dm?e(}xt of t'fhe preservl\fthmbe-%lﬁ[nerl% ?_518
aral kyl substi &0t edkit of embodiment [19] wherein: with 0-3 R[err], alkaryl
substituted with 0-3 Rerr], and

aryl al karyl Q is a biologicallgusstivetmslledule Geld dtedr Erom25

the group: 1IIb/IIla receptor antagonists,
I1Ib/IIIa receptor ligands, f£fibrin binding

15 peptides, leukocyte binding peptides,
chemotactic peptides, somatostatin analogs,
and selectin binding peptides;

d' is 1 to 3;

20
Lp is:
- (CR55R56) g« - [Y1 (CR55R56) £¥2] ¢ - (CR55R56) 5. -,
25 wherein:
g® is 0-5;
f is 0-5;
30 f* is 1-5;

Yl and Y2, at each occurrence, are
independently selécted from:

0, NR36, ¢c=0, C(=0)0, OC(=0)0,
35 C(=O)NH-, C=NR36, 5, SO, SO2, SO3,
NHC(=0), (NH)2C(=0), (NH)2C=S;

=34~
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Rlerr] is independently selected at each
occurrence fromthe group: E d Br |

-CF[err], -CN, -CJerr]Rerr], 30 -C(=ORerr],

-C(=O N(R[err])[err], -CHerr]OR err],

-0(=Q Rerr], -O(=0QORerr], -ORerr],

-O(=0) N(R erwiojdesizad, -NRlerr] (=OQ Rlerr], PCT/US6/04567
-NR[err]C(=O R err], -NRerr]C(=ON(Rerr])[err],

SHerr]-, -NRerr]SOerr]N(Rerr])[err] -NRerr]SdJerr]Rerr], 35
-Sgerr]H, -Sderr]Rerr], -S(=O Rerr],

-Serr]N(Rlerr])[err], -N(Rlerr])g%r rdna RN6Rheérindedjenldently selected at
- 33- WD 96/ 31243

PCT/ US96/ 04567 each oGUr Eﬁ—‘gﬁ HF S Pydzggen. C1
(=NH) NHR[ err], Clozﬁéﬁ’ér rgn &@uﬁ&q alkyl)aryl;
-C(=O NHOR[ err],s O)NHNR[err]R[err]
-OCH err]CdJerr]H and 5 R[err] and Rlerr] are
i ndependent |y sel ected at each occurrence from
t he group: ALy is selecteqdyfpamydheaggoepPerr]-Jerr] al kyl .
[ 20] Anot her enbodi nent of the present inventi on is the 10 kit of
enbodi ment [19] wherein: is a bL i cal |y ;active nol ecul e
sel ected from t he %f’iﬁ?&s PVB %‘%éc@'\éfior ant agoni st s,
I1b/Illa receptd® |igands, fibrin mnuhmahzed aminocarboxpdateéstes,
| eukocyte binding peptides, chenot acti c pepti des,
somat ost ati n anal ogs, and sel ectin binding peptides;
d is1to 3, 20 Ll[err] is: [err] 25 _ wher ei n:
Aj» is selected from the group:
15 2% and al0-w-all,
wherein:

A® is PR6IR62RS3;
20
A0 and all are PR6IRSZ;

W is a spacer group selected f£rom the
group: C1-C3 alkyl substituted with
25 0-3 R70, aryl substituted with 0-3
R70, and heterocycle substituted
with 0-3 R70;

30 R61, R62, and R63 are independently
selected at each occurrence from the
group: C1-C3 alkyl substituted with
0-3 R70, aryl substituted with 0-3
R70, and heterocycle substituted

35 with 0-3 R70;
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g" is 0-5; f is 0-5; 30 f' is 1-5;
Y[err] and Y[err], at_each occurrence, are

i ndependent|y sel ected from O NRerr], CO

(=00 O(=00 35 A=Q N+, C=NRlerr], S, SO

SJerr], Sqerr], NHC(=O), (NH)[err] C(=0,

(NH) 2C=S; W0 96/31243 - 34- WPORTSP6/04587

PCT/ US96/ 04567 Rlerr] and Rlerr] are

i ndependent |y sel ected at each occurrence

from hydrogen, Cerr]- Cerr] alkyl, and

(CJerr]-Cerr] alkyl)aryl; 5 R0 is indeperijentl]y i setetevededrtf reAanh he

?rggFEonal' ed ani nocar boxyl at e YT OnGEeuipice @QEﬁSth@Qﬂng%? ac?%%;§1he
u [ iz Xy S; - |

gr oup: 15 Al er rIo%Hj' AR -a“%AI%?ﬁ'F. and

wher ei n: 5 Alerr] is PRlerr]Rerr]Rerr]; 20

Rl is hydrogen.

[21] Another embodiment of the present invention is the
kit of embodiment [20] wherein:

10
Q is a biologically active molecule selected from
the group: IIb/IIIa receptor antagonists, and
chemotactic peptides;
15 a' is 1;
Iy is:
- (CR55R56) gu~ [ Y1 (CR55R56) £¥2) £+~ (CR55R56) gu -,
20
wherein:
g" is 0-5;
f is 0-5;
25 £'is 1-5;

vl and ¥2, at each occurrence, are
independently selected from:

0, NrR56, C=0, C(=0)0, OC(=0)0,

30 C(=O)NH-, C=NR56, s,
NHC (=0), (NH)2C(=0), (NH)2C=S;

R55 and R56 are hydrogen;

35
A1 is tricine;
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Alerr] and Alerr] are PRerr]R err]; Wis a

S omt he group:
Cerr]-Cerr] alkyl substituted with 25 0-3
Rlerr], aryl substituted with 0-3 Rerr],
and heterocycle substituted with 0-3 R70;
30 WO 96/31243 Rlerr], Rerr], and Rl err] are PREDSAWNELTt |y
sel ected at each occurrence fromthe group:
Cerr]-Cerr] alkyl substituted with 0-3
Rlerr], aryl substitutedltith @G%E"R“- wherein Rlerr], and
het erocycl e substituted 35 _ with 0-3 Rerr];
- 35- WD 96/ 31243 63 .
PCT/ US96/ 04567 REL. Refer 379 o™ ndePERaeltPPERASREAY ar
each occur r eSREEESNRE heagh agsurrenfer £1qR ahe |
hO(}[ err], -SqO eBr][- iand - SEI err]nlg; dancbrou;ﬁ ﬁ1-03 alkyl substitutdY ith

ydr ogen. 21] Anot her enbodi 1t 7¢ he es J s (¥ hS ot he
kit of enbodi nent [20] wherein: 10mad1 3 q{ 9, al%hi ssq‘r'e;;sr#llor{l\{% |dc§‘{lltl§l a?c?i ve
nol ecul e sel ected from R1%e agdoup: IIb/llla receptor
ant agoni sts, and _ chenot acti c pepti des; 15 d is 1;

Llerr] is: [err] 20 R70 is independently selected at each

10 _ occurrence from the group: -CO2H,
-OH, -803H, -S03~.

[22] Another embodiment of the present invention is the
kit of embodiment [21] wherein:
15

Q is

NH
NZHJ( o

N )

H H’A\T’

OTN\ HNp(OH
W NH  HN" S0 ©

O

20 a* is 1;

Ln is attached to Q at the carbon atom designated
with a * and has the formula:

25 - (C=0)NH(CH2) 5C (=O) NH~;
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wher ei n: g" i1s 0-5; f is 0-5;

25 f' is 1-5, Y[err] and Y[err], at
each occurrence, are i ndependent|y sel ected from
0, NRerr], GO =00 OX(=00 30 (=0 NH-,
C=NR[err], S, : NHC(=0O), (NH)[err] O)u

(NH) [ er r ] C=Swo 96131243 R55 and R56 are hydr ogefCT/US96/04567
Alerr] is tricine; " -36-

SUBSTI TUTE SHEET ( RULE 26) WO 96/ 31243

PCT/ US96/ 04567 Alerr] Is PR[err]R[errJR[err] wherein

Rerr], Rerr], and R ebsd @r@R“L&%‘,?éﬁdewbepem R®1,” R62°and R®3 are each

sel ected at each occurrence drHedyl Nearify an SO3H or SO3~ gr@PUDi the

Cerr]-Cerr] alkyl substltuted Wi th 0-3 Rerr],
aryl substituted with 0-3 meta position. R70; and
R70 is independﬁntly sel ected at each 10 occurrence
fg8F1thf group: rﬁﬂéﬁher embodiment Offt?ﬁ reseﬂgﬂlnvﬁﬁkﬁ?h]kk th?h
- err]. no I 0 e present invention is e
kit of embodi nent & ﬁf?é‘t#’éﬁ’r‘“e tlg 1FUneYeih:
is
10
NH
NoHS 0 o
H’\/\)L
ﬁ/\f
0§T:N\\ HN:I:“\"ADH
0 ()
\' NH HN” 0
(0]
d*' is 1;
15 Lnp is attached to Q at the carbon atom designated
with a * and has the formula:
- {C=0)NH (CH2) 5C (=O)NH-;
20
Ay is PR6IR62R63, wherein R6! is phenyl, RS2 and RS3
are each phenyl bearing an SOiH or S03~ group
in the meta position.
25

{24] Another embodiment of the present invention is the
kit of embodiment {21] wherein:
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Qis [err] 20 d is 1; L[err] is attached to

Qat the.carhon atom desi gnat ed with a * and has the formnula:
[err] - 37- ' WD 96/ 31243
PCT/ US96/ 04567 Alerr] is PRlerr]Rlerr]R err], wherein Rerr],
Rlerr] and Rl err] are each phenyl bearing an SO err]H or
SA err]- groWo dasigsde neta position. 5 bt her
enbodi ment of the present invention is the kit of enbodi nent [21]
wher ei n: Qis 10 [err]
Q is
NH
NoH N
H

5
a* is 1;
L, is attached to Q at the carbon atom designated
with a * and has the formula:
10

- {C=0)NH(CH2) 5C (=0} NH-;

Ap> is PRSIR62R63, wherein R®! and R62 are phenyl,
15 and R&3 is phenyl bearing an SO3H or SO3~
group in the meta position.

[25] Another embodiment of the present invention is the
kit of embodiment ([21] wherein:

20
Q is

-39-
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d is 1; 15 L[err] is attached to Q at the carbon at om desi gnat ed

with a * and has the_fornmul a: [err] 20 Aerr] is

PR err]Rerr]R err], wherein R61 is phenyl, R err] and R err]

are each phenyl bearing an S err]H or SgJerr]- group in the
meta position. 25 [ 24] Anot her enbodi ment of the present invention
is the wo desefazenbodi nent [ 21] wherei n: PCT/US96/04567

- 38- WD 96/ 31243 PCT/ US96/ 04567

Qis NH [err'JH

NZH’K O

N G

L Y]

a' is 1;

5 Ln is attached to Q at the carbon atom designated
with a * and has the formula:

- (C=0)NH(CH2} 5C {=0) NH~;

10
A2 is PR6IR62RS3, wherein RS!, RS2 and RS2 are each
p-(2-phenylethyl)phenyl wherein the
phenylethyl bears an SO3H or S03~ group in the
para position.
15
[26] Another embodiment of the present invention is the
kit of embodiment (21} wherein:
20 Q is
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5 d is 1; Ll[err] is attached to Q at the carbon atom

designated —with a* and has the farmila: 10 [err]
Alerr] is PRlerr]Rlerr]R err], wherein Rlerr] and R err] are phenyl, 15
and R63 is phenyl bearing an S err]H or SOerr]- group in the
meta position. [ 25] Anot her enbodi ment of the present .invention is
t he ki t Wef968m133di ment [21] wherein: 20 Qis FPCTNUSIENASET
- 39- WD 96/ 31243 PCT/ US96/ 04567
[err] NH
N,H

o)
N 0
W NH HN" S0 ©

()

-

da' is 1;

5 Lp is attached to Q at the carbon atom designated
with a * and has the formula:

- (C=0)NH(CH2) 5C (=0) NH-;

10
A2 is PRG1IRG2R63, wherein R61, R62 and RS3 are each
p-{2-phenylpropyl)phenyl wherein the
phenylpropyl bears an S03H or S03~ group in
the para position.
15
[27] Another embodiment of the present invention is the
kit of embodiment {21] wherein:
Q is
20
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is 1; 5 L[err] is attached to Q at the carbon at om desi gnat ed
with a * and has the_formil a: [err] 10 Alerr] is
PR err]Rlerr]R err], wherein Rlerr], Rerr] and R err] are each

p- (2- phenyl et hyl ) phenyl wherein the phenyl et hyl bears an
SJerr]Hor SJerr]- group in the para position. 15

[ 26] Anot her wodsataesent of the present invention is the PCR/UBSGISET
enbodi ment [21] wherein: 20 Qis

- 40- WD 96/ 31243 NH PCT/ US96/ 04567

NaH—J( O

ﬁ/\/\("\ 0
NY
OTN\ Hmprou
ﬁ NH  HN" o ©

O

d' is 1;

5 Ln is attached to Q at the carbon atom designated
with a * and has the formula:

~ (C=0) NH (CH2) 5C (=O) NH-;

10
AL is RO1R62pCH2CH2PR61IR62, wherein R6!, R62 are

each phenyl substituted with an SO3H or SO03~
group in the meta position.

15 {28] Another embodiment of the present invention is the
kit of embodiment (21] wherein:

Q is
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[err]

d is 1; 5 L[err] is attached to Q at the

carbon at om desi gnhat ed - with a * apd has the fornul a: [e
10 Alerr] is PRlerr]Rlerr]R err], wherein Rerr], Rerr] and
Rlerr] are each p- (2- phenyl propyl ) phenyl wherein the
phenyl propyl bears an SO err]H or SgJerr]- group in t he

rr

ara

position. 15v096312§27] Anot her enbodi ment of the present i nPEHP¥WRI06E t he
kit of enbodi nent [21] wherein: Qis 20
- 41 NH
NzHJ{N O
H O
E/Y
OTN\ HNprOH
. W O
W NH HN" YO
0
d' is 1;
5 Lp is attached to Q at the carbon atom designated
with a * and has the formula:
- (C=0)NH{CH2)5C (=0O)NH-;
10 Apz is PR61R62R63, wherein R61, RS2 and R63 are

C3-alkyl substituted with 1 OH group.

{29) Another embodiment of the present invention is the

15 kit of embodiment {21) wherein:

Q is
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NH [err] _ d is 1; 5 __ L[err] is attached t
at the carbon atom desi gnat ed with a * and has the fornul
[err] 10 Alerr] is Rerr]Rerr]PCH err]CH err]PP[err]Rerr
wherein R err], Rerr] are each phenyl substituted wth a
SO err]H or S4esnias group in the neta positi QETUSIER456F
Anot her enbodi ment of the present invention is the kit of enbodi ne
[ 21] wherein: Qis
NH
NgH’JlN O
H O
OTN\ HNprOH
' w 0]
ﬁ NH HN” O
0
a' is 1;
5 L, is attached to Q at the carbon atom designated
with a * and has the formula:
- (C=0)NH (CH2) 5C (=0} NH~-;
10 AL> is PR61R62R63, wherein R61, RS2 and R63 are

CH2CH2COOCH.

{30] Another embodiment of the present invention is the
kit of embodiment [20) wherein:
15
Q is

H
0
N o
H u/\(
O N HNI\",OH
W N HN o ©

o

N
ngH A
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NH [err] d is 1; 8 I[err] is attached to.Q
at the carbon atom desi gnat ed with a * and has the fornul a:
[err] 10 Alerr] is PRlerr]Rlerr]R err], wherein Rerr], Rerr] and
Rlerr] are C3-al kyl substituted with 1 OH group,. [ 29]
Anot her enbowiorssss124df t he present invention is the 15 kit gp’é’m?ﬂent
[ 21] wherein: Qis - 43-
d' is 1;

Ly is attached to Q at the carbon atom designated
5 with a * and has the formula:

- (C=0)NH(CH2) 5sC (=0} NH~;

10 AL is kojic acid;

A;> is PR61R62R63, wherein R6!, R62 and RS3 are each
phenyl bearing an SO3H or SO3~ group in the
meta position.

15
[31] Another embodiment of the invention is the kits of
any of embodiments [19]-([30] wherein a reducing
agent is also present.

20 [32) A preferred embodiment of the invention is the kits
of embodiment [{31] wherein the reducing agent is
stannous chloride.

25 When any variable occurs more than one time in any
constituent or in any formula, its definition on each
occurrence is independent of its definition at every
other occurrence. Thus, for example, if a group is
shown to be substituted with 0-2 R%2, then said group

30 may optionally be substituted with up to two R52 and RS2
at each occurrence is selected independently from the
defined list of possible R32. Also, by way of example,
for the group ~-N(R53),, each of the two R533 substituents
on N is independently selected from the defined list of

35 possible RS53, Combinations of substituents and/or
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NH [err] —_—dis 1, 5 L[err] is attached to Q
at the carbon atom desi gnat ed with a * and has the fornul a:
[err] 10 Alerr] is PRlerr]Rlerr]R err] wherein Rerr], Rerr] and
Rlerr] are CH err] CH err] COOH. [ 30] Anot her enbodi nent of
the present Wesss1idn is the kit of enbodi ment [20] whE®FEUS6/04563

Qis ~ NH [err]

variables are permissible only if such combinations
result in stable compounds.

By "stable compound"” or "stable structure” is meant

5 herein a compound that is sufficiently robust to survive

isolation to a useful degree of purity from a reaction

mixture, and formulation into an efficacious diagnostic
agent.

10 The term "capable of stabilizing®, as used herein
to describe the second ancillary ligand A2, means that
the ligand is capable of coordinating to the tramnsition
metal radionuclide in the presence of the first
ancillary ligand and the transition metal chelator,

15 under the conditions specified herein, resulting in a
radiopharmaceutical of Formula 1 having a minimal number
of isomeric forms, the relative ratios of which do not
change significantly with time, and that remains
substantially intact upon dilution.

20

The term "substituted®, as used herein, means that
one or more hydrogens on the designated atom or group is
replaced with a selection from the indicated group,
provided that the designated atom's or group's normal

25 wvalency is not exceeded@, and that the substitution
results in a stable compound. When a substituent is

keto (i.e., =0), then 2 hydrogens on the atom are
replaced.
30 The term "bond", as used herein, means either a

single or double bond.

The term "salt®, as used herein, is used as defined
_ in the CRC Handbook of Chemistry and Phvsics. 65th
35 Edition. CRC Press, Boca Raton, Fla, 1984, as any
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PCILUS96/ 04567 d_is 1 I[err] is attached to Q
at the carbon atom desi gnat ed 5 with a * and has the fornul a:

[err] 10 Alerr] is kojic acid; Alerr] is
PRerr]Rlerr]R err] wherein Rerr], Rerr] and Rlerr] are each

phenyl beari mpws188 err]H or SO err]- group in the PCT/USI6/045¢T0 ¢ 5

posi ti.on. 15 [ 31] Anot her enbodi ment of the invention is the kits

of any of enbodi nent 19-[30] wherejn redycin . :

agent is al so pres@hpstance 1°ﬁ3&}e¥é§N' rr85h§ﬁékkﬁ9£§¥gr§FePh%rinvention

Is the kits hydroxyfl einsdi nent [ 31] wherein the reducing agent is

st annous chl ori de. 25 When any vari abl e occurs nore than one

tinme in any constituent_qr in any formula, .its definitio a
occurrence is independeff $ed géer&éf‘i'ni?imrgtlge\}é‘%fnge to o’t’f{:g‘ru%% B3R
occurrence. Thusbrhochedn@e] iSstwaijgbupchsin satsiramed o eiphatic
substituted with O Bb aj 3 ' I
! _ ngabb&dfton tPRpsahdvii® Uhe sPRciFREdORkbhiSRAldeY cagbon
substituted with uggto tmo&égerrgpéng_R&é?ng st at eacg accurrenc hs
sel ected i ndependefEPPST r ont¥ReC21kYL" 445 fokepfef &P SHS4MBFe SRFEFPES
Al'so, by way of exatmbegroups, fisrcludingr cegno-NIH[-erey)peiyicyehth oinghe.
(wo R53 substituentscens, S8ch b3 EPIROSAIRN | Yoytlotiledd,§ c@@1bRnepl | ned
ist o
10 cyclohexyl, cycloheptyl, cyclooctyl and adamantyl; and
*bicycloalkyl" is intended to include saturated bicyclic
ring groups such as [3.3.0)bicyclooctane,
[4.3.0)bicyclononane, [4.4.0lbicyclodecane (decalin).
[2.2.2]1bicyclooctane, and so forth.

15
As used herein, *aryl®" or "aromatic residue" is
intended to mean phenyl or naphthyl, which when
substituted, the substitution can be at any position.
20 As used herein, the term ‘heterocycle" or

"heterocyclic ring system® is intended to mean a stable
5- to 7- membered monocyclic or bicyclic or 7- to 10-
membered bicyclic heterocyclic ring which may be
saturated, partially unsaturated, or aromatic, and which
25 consists of carbon atoms and from 1 to 4 heterocatoms
selected independently from the group consisting of N, O
and S and wherein the nitrogen and sulfur hetercatoms
may optionally be oxidized, and the nitrogen may
optionally be quaternized, and including any bicyclic
30 group in which any of the above-defined heterocyclic
rings is fused to a benzene ring. The heterocyclic ring
may be attached to its pendant group at any heteroatom
or carbon atom which results in a stable structure. The
heterocyclic rings described herein may be substituted
35 on carbon or on a nitrogen atom if the resulting
compound is stable. Examples of such heterocycles
-47-
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35 possible R53. Combi nati ons of substituents and/or

-45- WD 96/ 31243 —_—

PCT/ US96/ 04567 vari ables are perm ssible only if such conbinations
result in stable conpounds. By "stabl e conpound” or "stable
structure"” is nmeant 5 herein a conpound that is sufficiently robust to
survive wossdiadsi on to a useful degree of purity from a REIAEPYAHET

m xture, and formulation into an efficaci ous diagnostic agent .

10
The term "capabl e of sfabilizing", as used rein to,_describe the
second ancillary | i‘d’h‘?‘l’(tnu‘g?terf‘]",lgrre%ﬁg Rt hflmlt?ﬁe F?ganﬁe?§°B¥ﬁ§5‘Vg'of
coordi nating to thehicsdisizinen tetrazoiyhl banticiwenyde benzochinmenyde of
the first anGiddAlehd,| %ﬁ&%é.heiédcflﬁ%idﬂi%ﬂ%xa'b&hﬁ'nﬁfd%rzolyjlfz

under the conditions, specified._herein, result. in a .
r adi ophar maceut i cal?bP F&r‘%‘rﬁf‘é’ L, havf*ﬁé’%\pﬁirrﬁ%%Penunbe?'pyrrot}f" 92Bferic
forms, the rel abi ve eatd a%h yol rvihf elr da not t et rldnygd sogm i moahtiliyew t h

ti , d t hat ' N it act sl L QF
| e, an a re”%@éfaigxsyclijgéa.h.ﬁg)aﬁﬁ'r%iXn'en, ?ﬁa{l‘é‘loi'h@drlgd;@gnolzpne.

The term "substituted : erejn, neans t .~ one or. re .
hydrogens on the dESFHBEFPIIRMbICHIRBRp pgocine, (ehiagtpelifcduding
sel ection fromthe i,2jzatedigkedp, and [Ar.0uiTeridainehe dés-gna eb -
atoms or group’s q%:[@t}l%a%?ne\fal Y6 #5118, 2046 4zinand thaiobhgne,
substitution results_in a stable congoun . en a substituent iIs
keto (i.e., =000 t HeRtDaRydrogdioRitn e athifRrbTrene, | HpraReq. PYraszg
The term "bond", asiswsbenbefairan,mreehyonidneer akanthenej ngbhenoxdohltia,
bond. TIJ? %ﬁ‘[ 3~ saldt,. u %JH‘% i ' g as 4gki
: 278 rroda, Y X rd26%e2S t¥3 3%,
in the CRC Handbook o?p esrrr%%tr%bang %hy?i CS. (?t%: gg Egltlon 53% ress,
Boca Raton, Fla, 1d9gPthiazede.” oxazole (including 1,2,4- and 1,3,4-
oxazole), isoxazole, triazole, pyridine, pyrazine,
15 pyrimidine, pyridazine, indolizine, isoindole, 3H-
indole, indole, l1lH-indazole, purine, 4H-quinolizine,
isoquinoline, quinoline, phthalazine, naphthyridine,
quinoxaline, guinazoline, cinnoline, pteridine,
4aH-carbazole, carbazole, R-carboline, phenanthridine,
20 acridine, perimidine, phenanthroline, phenazine,
phenarsazine, phenothiazine, furazan. phenoxazine,
isochroman, chroman, py_rrolidine. pyrroline,
imidazolidine, imidazoline, pyrazolidine, pyrazoline,
piperazine, indoline, isoindoline, guinuclidine, or
25 morpholine. Also included are fused ring and spiro
compounds containing, for example, the above
heterocycles.

As used herein, the term "alkaryl®” means an aryl
30 group bearing an alkyl group of 1-10 carbon atoms; the
term "aralkyl®" means an alkyl group of 1-10 carbon atoms
bearing an aryl group; the term "arylalkaryl® means an
aryl group bearing an alkyl group of 1-10 carbon atoms
bearing an aryl group; and the term "heterocycloalkyl®
35 means an alkyl group of 1-10 carbon atoms bearing a

heterocycle.
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PCLLLISA6/ 04567 subhst ance

hydr oxyl ions. As used herein, "alkyl" is intended to include
bot h 5 branched and strai ght-chain saturated aliphatic hydr ocar bon
groups having the specified nunber of carbon at ons; cloalgy" S
i ntended to IWOI9A¥4¥at ur at ed ring groups, including mgﬁgus

poly-cyclic ring
cyclopentyl, 10 c¢
"bicycl oal kyl " is
gr oups such as
[ 4. 4. 0] bi cycl odecan
15 As use
to mean phenyl or
can be at any poBi t
heterocycle or
stabl e - to
menber ed blcycllc h

1 to 4 heteroatons selecté@lwge@dohnéﬁeeaﬂﬁaéé' sftcaQ@ £ BELE @lyroyed, Sthay

of N, O
may optlonallyagg o]

quaterni zed, and in
above- defined heter
het erocyclic ring
het er oat om or
het erocyclic rings
a nitrogen atomg f
such heterocycl es

20

25

30

35

systens, such as cycl opropyl, cyclobutyl,
ycl ohexyl, cycl oheptyl, cyclooctyl and adanantyl and
ntended to include saturated bi cyclic
[ 3. Bhe] Bigkepbrathe, active [ modegriiecy®l o%rhams a
grodedal,i nhntlbody [2aﬂc2bbk39ycteagmam,, apepsa deor bb.

ESRTREPLLRT i pBReibATR £ | Elaf OFs ERmerineg BECRGR

KgRognition sequenge %eauthérq,r @ regeptorepm binding
site els@r@gg@uclautc ﬂhélgsﬁﬂételﬁ tlh% idilsadrd téx NB6H a

EpePBEYE o (PROAND cfite pRITeiSed of dfaciiets o),

unsat ur at ed, or arohaukecyaﬁé\MﬂhﬁleESCtc@mﬁme§hﬁCQ%@QQ#ﬁE@@npfadh t8om

cPaRst 1) 1oRELAFRF S F ke SEALYEGRE AN Boviae

ahu mmrgiw bicopdlinatizm gEourptes weifc hlgmgl brathen,

et¥stdrice and rkApE@sSu¢Eidiésadchp. @ benzene ring. The
may be attached to its pendant group at any

carbon atomwhich results in a stable structure. The
descrFord ther epurpagsebe aslibshisutveldtionn ddebornesn

tReohBsembd e disease® MO WakdnS t&f 3Rlc@ude BYRAPVBRORS
and arterial disorders and pulmonary embolism, resulting
Erom the formation of blood clots.

For the diagnosis of thromboembolic disorders or
atherosclerosis, Q is selected from the group including
the cyclic IIb/IIIa receptor antagonist compounds
described in co-pending U.S. Ser. No.08/218,861
(equivalent to WO 94/22494); the RGD containing peptides
described in U.S. Patents 4,578,079, 4,792,525, the
applications PCT US88/04403, PCT US89/01742, PCT
Us90/03788, PCT USS1/02356 and by Ojima et. al., 204th
Meeting of the Amer. Chem. Soc., 1992, Abstract 44; the
peptides that are fibrinogen receptor antagonists
described in European Patent Applications 90202015.5,
$0202030.4, 90202032.2, S0202032.0, 90311148.2,
90311151.6, 950311537.6, the specific binding peptides
and polypeptides described as IIb/IIIa receptor ligands,
ligands for the polymerization site of fibrin, laminin
derivatives, ligands for fibrinogen, or thrombin ligands
in PCT WO 93/23085 (excluding the technetium binding
groups); the oligopeptides that correspond to the IIIa
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include, but are not _limted to, benzopyranyl, t hi adi azi ne,
tetrazolyl, benzofuranyl, benzothiophenyl, i ndol ene, qui noline,

i soqui nol i nyl or benzi m dazol yl, pi peri di nyl, 4- pi peri done,
2-pyrrolidone, 5 t etrahydrofuran, tetrahydrqu|noI|ne

t et rahydr oi saepigembdane, decahydr oqui nol i ne, octahydKHﬂ§&WHﬁﬁollne
azocine, triazine (including 1,2,3-, 1,2,4- and 1, 3,5-triazine),

6H 1, 2, 5- t hi adi azine, 2H 6H 1,5, 2-di e thIOph
tetrahydroth|ophen@r°tFﬁPaHFﬁFEh§ed o BRT Wéé%éﬁb{g @ﬁi&fﬁ?ﬁﬁg
chromene, xanthenepeplitddesat desoribed 1n2|—P¢erOBé/OB§%BMI ezhe nITibzdrBa
pyrazol ¢, thi azol eqceptod SP150AAS! BefAAARE GhnChef! %gﬂe/&s@zaandtﬂe?» 4-

oxazol e), isoxazol e pyr| di dyr azi ne, ﬁl‘l m
pyri dazi ne, |ndollfhﬁ@mbﬂ§elnéﬂﬁ§ §H—b1n ing; Qao &t h quEG §r°§FF|RAQSBPe
purine, 4H qui ngli zsmda.ng peptides|desdnibed qui ROTI We92 (IR F%Y aAmxcduding

napht hyri di ne, égffg i i nRel | e,

4aH- car bazol e, car bazol err|-car ghp g dl‘ﬂoerlrgntﬁp :ﬁﬁegﬁﬁ%sjacr | tc-?l%'lﬁe
peri ni di ne, phenantAREEM BﬁéH82|?ﬁPtides qgﬁgﬁé g&lh% bifenoPAF&BFfie.
furazan, phenoxa2|meAz7 saslamahsoann 030¢hrdraanhiruddm¥iods el npeptides

pyrroline, Azl Nen 'dﬂsdazegtgﬁal R ARPld 1Y Neor PRI O kBBin

pi per azi ne, |ndoI|ne I 'sol nd ui nuc f ol I ne.
i ncl uded are f&8edbinddngnaretring descrl@ﬁﬁp&ﬁnﬂh§~c€ﬁF§Pﬁ|ﬁg? ?(ZOSexéhﬁle
t he above helgriafG el @@rivatives that Asindetb haiei ITbATIdat @eebabkar yl

Toans, AN Al S0 R RS D0y as ?Qf'efgr IR, oksl0 27RO B 98BIAL"E

term"aral kyl " neans —an al Kyl on at’ dns N
aryl group; the te@mf%MéﬂLﬂﬁﬁa@H Hads Hh EuroPe%?yPaBFBEpASQ&PFﬁﬁlﬁﬁ
al kyl group of 1-1@47a3R€R13ta/8 by Harteal ity ad.aryl MeduThend 1BO2{erm

heter ocycl oal kyl ™ 55 336HFANSr Wkidisbh o9Ueich 106U LB PEATT NG 2

het er ocycl e.

For the diagnosis of infection, inflammation or
transplant rejection, Q is selected from the group
including the leukocyte binding peptides described in

20 'PCT WO093/17719 (excluding the technetium binding group),
PCT W092/13572 (excluding the technetium binding group)
or U.S. Ser. No. 08-140000; the chemotactic peptides
described in Eur. Pat. Appl. 90108734.6 or A. Fischman
et. al., Semin. Nuc. Med., 19594, 24, 154; or the

25 leukostlmulatory agents described in U.S. Patent
5,277,892,

For the diagnosis of cancer, Q is selected from the
group of somatostatin analogs described in UK
30 Application 8927255.3 or PCT WO94/00489, the selectin
binding peptides described in PCT W094/05269, the
biclogical-function domains described in PCT W093/12819,
Platelet Factor 4 or the growth factors (PDGF, EGF, FGF,
TNF MCSF or Il1-8).
35
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The_hiologically active molecule Qcan bhe a ____protein antibaody, )
anti body fragnment, peptide or pol ypeptide, or peptidomnetic that is

conprised of a 5 recognition sequence or unit for a receptor or binding
site expressed at the site of the disease, or for a rec

bi ndi ng site Wap##24ed on platelets or | eukocyt es. The? W@m cal
conposition of Qis sel ect ed based on the di sease state to be

di agnosed, the 10 nme | S I |IZ ti AN a

provi de an optinig£?%3n§1%%ti§#i A% ngt%}n$oc§ii§§@ﬁgﬁ Qgt{ﬁbdy
cl earance and ram(ﬁﬁﬁgmanﬁ§(kﬂﬁaFldes' pOlYpeptudﬁsdiﬂirﬂ#&ﬁkﬂﬁmkﬂeQ#ﬁ%
invention, the ter rﬂhat15b1hbr 0@?@0&1&@;51:%1@ seaseomdiwemtt@s nehuds: Ht h

venous and art.er di rs and nD [ tbLD
fromthe formation t&fssﬂi‘%&d %&%ﬁ{ enzym ot ‘Q?“i{%rnth%amg@es iué %he
t hr onmboenbol i ¢ 8i sdFoamslakd protedmiser bbafertsis, beeps @%‘F@%ﬁ‘é@ateémttme
group includi ng acclﬁii%QaciéCHhcpAJ;béﬂiié ani@c@mwela@&agoaméa@@nmm

descri bed i n co-pendi | ent, t

0] 32404t ho. REDTAMTES iy TRGEPRecderived  peprades o inad “Bid), &9

4,578,079, 4, 792 S5afoqareial? ndappanaiat terRptRGT USSSieRid afdbodies
US89/ 01742, that USEDLE3783, '%Cf%é§916923§§f%%tté’d g Eﬂas%s,al or

204t h th t 44:
peptides that gbing} Qﬁﬁ;§$4%k%C$8FlgﬁFé§8ﬁi3%§t Sea %%rFBeJWQ?X1C

Eur opean Patent Ap@ieast ipngie®202015. 5, 30 90202030.4, 90202032. 2,
90202032. 0, 90311148. 2, 90311151. 6, 90311537.6, the specific bi ndi ng

pepti des and pol ypept.i.des de cribed IIb Ila ep
|igands for the pol ymer PPSEIdATY] ¢ QﬁYQ?Q) éﬁiﬁ?ﬁiuge El&@P ﬁﬁﬁ&n
| i gands for fibrirugygrdhnatehtonbha megﬁ&ukpn tﬁiough ECTIEEB©3¢@80@EVQGH

(excl udi ng thejsechngidiBeiddi NgxamplesTiftPide biE &t APEPLifiRSed RY:

rr n he I1]a 4
correspond to the || @ heptonate, gluconate, 2-hydrbxyisobutyrate,

lactate, tartrate, mannitol, glucarate, maltol, Kojic
acid, 2,2-bis{hydroxymethyl)propionic acid, 4,5-
dihydroxy-1,3-benzene disulfonate, or substituted or
20 unsubstituted 1,2 or 3,4 hydroxypyridinones. (The names
for the ligands in these examples refer to either the
protonated or non-protonated forms of the ligands.)

Functionalized aminocarboxylates include ligands
25 that have a combination of nitrogen and oxygen donor
atoms. Examples include but are not limited to:
iminodiacetic acid, 2,3 diaminopropionic acid,
nitrilotriacetic acid, N,N'-ethylenediamine diacetic
acid, N,N,N'-ethylenediamine triacetic acid,
30 hydroxyethylethylenediamine triacetic acid, N,N'-
ethylenediamine bis-hydroxyphenylglycine, or the
ligands described in Eur. Pat. Appl. 93302712.0. (The
names for the ligands in these examples refer to either
the protonated or non-protonated forms of the ligands.)
35
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WD 96/ 31243 PCT/ US96/ 04567 protein

descri bed in PCT W90/00178; the hirudin-based_. . pepti des_described in
PCT WDO0/03391; the Ilb/llla receptor |igands described in PCT

W90/ 15818; the thronbus, ©platelet binding or atherosclerotic plaque
5 binding peptides described in PCT W92/ 13572 (excl udi ng t he

t echneti um bi |@gggi@soup) or GB 9313965.7; the fibrin BCHUB6{§4567

pepti des described in U S. Patents 4,427,646 and 5, 270, 030; the

hi rudi n- based pepti des described in U S, Patent 5,279,812; or the

fibrin 10 binding prot Fe wRERIPaceUyisalpapénths presens. ipyention
guani ne derivativesfppatehd ndidgnoddes | blfi/ Idhmmhhmmairlc diseassccianecé n

U S. Patent 5,086,0 gs ﬁ 0%%5%§W§§§éiing % Q%%&Bhﬁe 1&5' a

Eur opean Pat ent Appli
Med. Chem, 1992, {3893“4950 Fyrmyld g4 zed %waas mﬁ&&”& }Plﬂ (L) .
For the di agnosis o&ncilkaty obigamd | Zypyratandn O@ftlonallyt aansduanngregenm on,

Qis selected from g elw&%}f | ngi ple&g'des
described in 20 PC%’RW%E%/ %%‘Ffém excpiggggﬁt héeé1 et utrln&bélgnd?%gﬂgr ouplg‘,
PCT W92/ 13572 (excFEEPRRAtYRe t@cﬁﬁ@tl%m bi ndi ng group) or U 'S. Ser.
No. 08-140000; the chenotactic peptides . described in Eur. Pat. Appl.
90108734.6 or A Fischman et. al., Semin. Nuc. Med., 1994, 24, 154;
or the 25 leukostinulatory agents described_in_U S Patent

5,277, 892. 10 For the di agnos‘lgf)éfl'eaﬁé\er Qis seledfdd fromthe
group of somatostatin anal ogs described in UK 30 Application 8927255.3 or

PCT W94/ 00489, thesl e %_e,as %% i n
W94/ 05269, t he it %‘% CeIJ(I:taJl alf[i ctlgegggir)nialgnéa escr i & wggem
\W093/ 12819, PRat 81 et Lidioass SELPRG aPeve P Grois @PE@@”EE#“@%F
TNF MCSF or 111-8). met8d chelator independently selected at eddh occurrence
15 from the group: R4OR4IN-N=C(C1-C3 alkyl)2 and RAONNH2-,.
wherein R%9, R4l are as described above, and
pharmaceutically acceptable salts thereof.

Alternatively, the radiopharmaceuticals of the

20 present invention can be prepared by first admixing a

salt of a radionuclide, an ancillary ligand Ay, and a

reducing agent in an aqueous solution at temperatures

from room temperature to 100 °C to form an intermediate

radionuclide complex with the ancillary ligand A;,; then

25 adding a reagent of Formula 2 and an ancillary ligand

A;>» and reacting further at temperatures from room
temperature to 100 °C.

Alternatively, the radiopharmaceuticals of the

30 present invention can be prepared by first admixing a
salt of a radionuclide, an ancillary ligand Ap;. a
reagent of Formula 2, and a reducing agent in an agueous
solution at temperatures from room temperature to 100 °C

to form an intermediate radionuclide complex, as

35 described in co-pending U.S5. Ser. No.08/218,861
(equivalent to WO 94/22494) , and then adding an
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may_al so_represent proteins, antibodies. _aotibody fragnents

pepti des, pol ypeptides, or peptidom netics that bind to receptors or
bi ndi ng sites on ot her ti ssues, organs, enzynes or fluids. Exanples
include the 5 [err]-anyloid proteins that have been denonstrated to
accunul ate i nwopasiserss Wi th Al zheiner's di sease, atrial PCHAS/04567
factor derived peptides that bind to nyocardi al and renal receptors,

antlny03|n ant i bodi es hat bind to areas of infarcted tlssqﬁ§ or 10
ni troi m dazol e derl%’éf:ilv)*é@rti’hatl}gé&ﬁ zePhh MARdxi Eeacting,, fur

Anci | | ary di oxygen témfperttures! fdem! roamdenpsrature to i @cnate to the
metal ion through at |east two oxygen 15 donor atons. Exanples include

but are not limted to: gl_ucohept onate, gl uconate .
2- hydr oxyi sobutyrate, The QQRﬁ%nQémQEQQrﬁﬁﬁ?arﬁﬁﬁﬁptUPilgVﬁEHrQ?E?nﬁﬁPgol,

gojh i 3 acibc!s 20~ mé(ﬂuéifml mtfhyh)epfamomama d,thé Sdentities and
i hydroxy-1, 3 enze te t t S e 2
or B4 hyar oxypyr | LIRS qerde rpdcaHes' shdl £ Bradehulde bishy EYk oend:
exanples refer to epr%ram@n The B?%Emwsoﬂaﬁohep?%@ﬁfteedrﬁéﬂﬁﬁlm

the |igands.) in > 80FUACdID et | sl edivptRrRexEueiesl | nthulemihgeads
Bxanpl os i notude. butt ar Bt 1TRPEERr STE BT (IEC nianef Briey
di ami nopr opi onil® aci%ﬂlOPharmﬁF?ﬂFi©@l$a%%&|Q?eﬂ@ﬂdOrBﬂﬂﬁiﬁﬁﬁnﬂﬁﬂﬁeﬂFaﬁ“ﬁ%S

di acetic aci d, can No&, phretied eppdanyl 66 a hmBEL! b tedBhlgqueslvell

hydr oxyet hyl et hyl e dlan1ne |acet|c yl.enedi am ne
bi s- hydr oxyphenyl gln’% % O?ﬁe 1]?1?4 g&ﬁdsl\é]géesgfl dﬁ}ﬂl gr eﬂfétm&
Appl . 93302712.0. (qhéomatogrrm,f orsehitd| i phads | ﬁxmé§él®mnp|5éas;l‘f%mér

to either t he Sk0EQalRd OAidDAsIY Gromatedfinrfarioh.t he |igands.) 35
-51- \iD 96/ 31243

PCT/ US96/ 04567
The radionuclides for the present invention are

selected from the group 9%9™Tc, 186Re, or 188Re. For
diagnostic purposes %9™Pc is the preferred isotope. Its 6
hour half-life and 140 keV gamma ray emission energy are

20 almost ideal for gamma scintigraphy using equipment and
procedures well established for those skilled in the
art. The rhenium isotopes also have gamma ray emission
energies that are compatible with gamma scintigraphy.
however, they also emit high energy beta particles that

25 are more damaging to living tissues. These beta
particle emissions can be utilized for therapeutic
purposes, for example, cancer radiotherapy.

The salt of 99mP¢ is preferably in the chemical

30 form of pertechnetate and a pharmaceutically aceptable

cation. The pertechnetate salt form is preferably sodium

pertechnetate such as obtained from commercial Tc-99m

generators. The amount of pertechnetate used to prepare

the radiopharmaceuticals of the present invention can

35 range from 0.1 mCi to 1 Ci, or more preferably from 1 to
200 mCi.
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The radi opharmaceuticals of the present invention for the diagnosis

of thronboenbolic di sease_can he _ easily prepared by adm xing a salt
of a radionuclide, a reagent of Forrmula 2, an ancillary ligand
Alerr], an 5 ancillary ligand AL2, and optionally a reducing agent,

in an aqueous sol ution at tenperatures fromroom tenperature to
100[err]C.  WO[9&BI3 and pharmaceutical |y accept abl e BEIPE6OIET oof |
wher ei n: Q d', L[err] are as defined above and Clerr] is a

radi onucl i de nmetal chel ator independently sel ected at each occurrence

15 fromthe group: Rerr]Rerr]NNN=C(C[err]-Clerr] alkyl)[err and
Rlerr]NNH err] - ﬂ%@ré?ﬁgﬁyé$rPf RoamulaarZe qan dee cpypeliesierd asnd

phg_r gaﬁeutical It_y af@é@}@:&%&'ﬁécﬁa%ﬁ U&e&ﬁ@fghng t}rs Ser.ﬁ' twrmsﬁz/ﬁéyaaihe
raal opnarnmaceuti ca Ou VR{%%GI} en 8 teofpl‘ ar e
Luffeny o4 "5he st FSeaplss)

first adm xing a 2 radlo ary
and a r eduZi nyseget® pmm%@d@ougdsopbamcamtx@ﬁﬁem spresent

fromroom t enper at uggvbacies [ﬁﬂ]&ﬁgefq&wmlptﬁgm@ ad® mg, or more
g onuel 92 CoTP! b MERPAbIY AN Yl LS00 ST i e B bR 2
at tenperatures frolerddprated bYenberaanBtSOOiOOh?epthex reactants and
Alternatively, the gadi opaf {RC4t iceal §a@Io§ﬁa@mac%Qnea§§e@E PIP¥RABI @nc&an

be prepared by ;prsh adm xi n sal a radionuclide, an ancillary
ligand Alerr], %Bﬁﬁghf of Fornula 2, and a reducing agent in an
aqueous solution at tenperatures fromroomtenperature to 100 [err]C

to forman internediate ppdi aﬂusndeycwahﬁas a8 usSsd €6ssyhbREsizé the
co-pending U.S. Serdzol\l'?armaceu%lcals of the( uels\é?zl e%vér?tz\./gx 9c4/ 2%494 j
and then addi ng an D p 502 AROCEEISH 243
PCT/ US96/ 04567 be awptheaiyed i gunebvaihethfromccmmercieiheouates and
tenperatures frpm rogpnhaapenhat ¥hest 0ai8%yheh" hgands and functionalized
aminocarboxylates. Dioxygen ligands are ligands that
coordinate to the radionuclide through at least two
oxygen donor atoms. Examples include but are not
limited to: glucoheptonate, gluconate, 2~
20 hydroxyisobutyrate, lactate, tartrate, mannitol,
glucarate, maltol, Kojic acid, 2,2~
bis (hydroxymethyl)propionic acid, 4,5-dihydroxy-1,3-
benzene disulfonate, or substituted or unsubstituted
1,2- or 3,4-hydroxypyridinones, oOr pharmaceutically
25 acceptable salts thereof.

Functionalized aminocarboxylates include ligands

that coocrdinate to the radionuclide through a
combination of nitrogen and oxygen donor atoms.

30 Examples include but are not limited to: iminodiacetic
acid, 2,3-diaminopropionic acid, nitrilotriacetic acid,
N,N'-ethylenediamine diacetic acid, N,N,N’"-
ethyvylenediamine triacetic acid,
hydroxyethylethylenediamine triacetic acid, N,N'-

35 ethylenediamine bis-hydroxyphenylglycine, or the
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The total tinme of preparation will vary depending 5 on the identity of

the radionuclide, the identities _and anmpunts of the reactants and the
procedure used for the preparation. The preparations may be conpl ete,
resul ting in > 80%yield of the radi opharmaceutical, in 1 mnute

or may require nore time. |If higher purity 10 radiopharmaceuticals are

needed or deWow$1288he products can be purified by anqusaamer of

t echni ques wel | known to those skilled in the art such as |iquid

chr omat ogr aphy, soli S I i ve ext | i sis

or uItrafiItrationb‘lgiggg %?%éElﬁgﬁhgﬂ}agﬁ%hu? Fdegqgﬁ't#égéﬁggéﬁf'ab¥

i nvention are phaenacaud cpldin 2eeeRFaRLe FatEs Teeyadf -] Re, or [err]Re.

For di agnosti c purposes 99nmilc is the preferred isotope. Its 6

hour half-life and 140 keV. [, T ay. M SS] ner 20 |G9§§ | deal
for. gamma scintigraphy % }ﬁ‘gg%qwaf)lrre]ﬁ% §§O%Qd%' p‘fg%%:se%%ri%é Vb\le% bg
established for5thdedidkilled in the art. The rheniumisotopes al so
have gamma ray em ssion energies that are conpatible with ganm

sci ntigraphy, ho r, o] 1t hi b rtqcl es.that
25 are nore damagi ng \t/\gx ivslénig;g Egéﬁeso.efn %he§§c§£?é9¥ fi&%ggti%ﬁle Is

eni ssi ons can be udptewminddibn sevapalt factors ingdpdéngsthe sthemisagl and
CﬁnC_er Iradl3 gt herapiéh¥sicaig[ prﬁpetrttIEs égl tEh@Lar{cQ'l'l]aft?_ li?eliﬁ&.fﬂﬂﬁf'fgltbnof he
cheni ca rm.of pertechnetat e a rmaceutica ac e
cation. The peifecﬁﬂ’éf‘g'féc’%al t{}'? oY’rﬁfi’ pﬁrgfetﬁfol‘vmg’gﬁi Sr% 15018218 £Orms
pertechnetate suchodis obeai resultsmgonmediophaypaggmticals geramdt okBe The
amount of pertechngbap8r4$8diky PEEPAHe 1igankheihad oph3pMAGLLleldCak s Of

the present invention can_.35 r e fromO0.1 to 1.C.,. ar_ nor
preferably from 1 fgrmu at}@@-nﬁg charge anrg) 11poph111c%.ty oef_ 5%13e
WO 96/ 31243 ancillary 1ligand will efpettuSahe®456harge and

The reagents ofg Foiﬂﬁb'\ghglfé’iﬂ:ép%ﬁi@{eh%hisgh&ﬁnaceutiéﬁ%c.r ifeed ekBmple,
co-pending U. S. Ser . 08 ui.val ent 94/22494i The

/218, 861
amount of the reagEREsuse %f24u§églpgdﬁ?’@b'gajre&'tq?é’z%8i éﬁ% FEEPLTH

t he present in radiopharmaceuticals with an additional two anionic
groups because the sulfonate groups will be anionic
under physiological conditions. The use of N-alkyl

20 substituted 3,4-hydroxypyridinones results in
radiopharmaceuticals with varying degrees of
lipophilicity depending on the size of the alkyl
substituents.

25 A series of functionalized aminocarboxylates are
disclosed by Bridger et. al. that result in improved
rates of formation of technetium labeled hydrazino
modified proteins. We have determined that certain of
these aminocarboxylates result in improved yields and a

30 minimal number of isomeric forms of the
radiopharmaceuticals of the present invention. The
preferred ancillary ligands A;1 are the dioxygen ligands
pyrones or pyridinones and functionalized
aminocarboxylates that are derivatives of glycine; the

35 most preferred is tricine
{tris(hydroxymethyl)methylglycine).
-55-

SUBSTITUTE SHEET (RULE 26)



I nvention can range fromO0.1 [err]g to 10 ng, or nore preferably from

0.5 [err]g to 100 [err]g._The ampunt used will be dictated by the
anounts of the other reactants and the identity of the

radi opharnmaceuticals of Fornula 1 to 10 be prepared. The
ancillary ligands Alerr] used to synthesize the radi ophar maceuti cal s
of the preserwops¥4s i on can eit her be synthesized or BEXEIREHST r om
comer ci al sources and 15 include, halides, dioxygen |igands and
functionalized am nocar boxyl at es. Di oxygen |igands are |igands that
coordinate to the radi onuclide through at |east two oxygen donor

at ons. Exanpl es i ncl ud&epamountsnof the angiplary ligands Zlussedpcanat e,

gluconate,  2-  2QnqRYELERYDSPLHE VEGIL g, |ACRER prifetrdbRy £rEN bl
gl ucar at e, mal t ol Koj i c acid 2

, 2 .
bi s( hydr oxynet hyl ) fropit®f ¢ i 0, The 5 93k AJouns. for appygpicular
di sul fonat e, orSsubstiiophadmaceunicddtis udteflunction IQR2-thw the procedure

3, 4- hydroxypyridi npgss 8haPHPaRBUNG! | ¥nd ARerAGGERIALLE SAd S obRekeof .
Functional i zed am nocar boxgl a,}gg ]; ncl ude 1i gands

tT? coardinate to
t he radionuclide tFeGEGA"ES- %k RSRUBE Af tBidg¥h nﬂe%‘gj;Fge‘ﬁl &&for
at ons. 30 Exanplfesmandbndef Hopt-moduces tomptrisskd @wf techodtiamtlabeled

acid, 2, 3-di anm noprgpi opi €ndGt d.a nbi&ikﬁi&h@?&t igc@Gldl, molecule or by-
N, N - et hyl enedi am ne "di acetic acid, N NN - et .hyl enedi am_ne

triacetic 10 prodwcts comprigegad AMeRi dianaled hiclagdceldy d,

NN - 35 ethyl ematiiane nmolecsleydvixyphehg| gngdillary Ligam@ Ay but
- 54- WO 96/i33¢428 the ancilla ligand Aps. Too small ar Grddetbo84567
| i gands described in Eur Nopl . 133309712 02 '

i W et N T

acceptabl e salts tHddedt
brom de or 5 i odilyelrolyzed technetihm, set ecdclmetdumacohlaiid.l ary | i gand
Alerr] is jgeterm ned by several factors including the chemcal and
The preferred ancillary 1ligands Apz are
trisubstituted phosphines or trisubstituted arsines. The
substituents can be alkyl, aryl, alkoxy, heterocycle,
aralkyl, alkaryl and arylalkaryl and may or may not bear
20 functional dgroups comprised of hetercatoms such as
oxygen, nitrogen, phosphorus or sulfur. Examples of such
functional groups include but are not limited to:
hydroxyl, carboxyl, carboxamide, ether, ketone, amino,
ammonium, sulfonate, sulfonamide, phosphonate, and
25 phosphonamide. These phosphine and arsine ligands can be
obtained either from commercial sources or c¢an be
synthesized by a variety of methods known to those
skilled in the art. A number of methods can be found in
Kosolapoff and Maier, Qrganic Phosphorus Compounds:
30 Wiley-Interscience: New York, 1972; vol. 1.

The selection of an ancillary ligand Ap; is
determined by several factors including the chemical and
physical properties of the ancillary ligand, the rate of

35 formation, the yield, and the number of isomeric forms
of the resulting radiopharmaceuticals, and the
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physi cal properties of the ancillary ligand, the rate of 10 formation,

the yield and the nunber_of isoneric faorns of the resulting

radi ophar maceuticals, and the conpatibility of the ligand in a

| yophilized kit formul ation. The charge and |ipophilicity of the
ancillary ligand will effect the charge and 15 |Ilipophilicity of the

r adi ophar maoo®&s2ks. For exanpl e, t he use of PCT/US96/04567

4, 5-di hydroxy- 1, 3-benzene di sul fonate results i n radi opharmaceutical s

with an additional two .anjonic cause the _sul fonate

will be anionic SUitaRieliphyRh) &fﬁ%caﬁgaﬁ i t FBhs.2 Tﬂgﬁb‘qdf ‘N?al?‘t%fl 20
substituted 3, 4-Homeigpyondi Poeferred eachlsary nligandsr fdrophearpeasant cal s
with varying degrees,Qicion éwphehbgbtytqﬁoaend?asronafdﬂe féZEtOf e

al kyl substituents series_of uncthna
ani nocar boxyl at es té%”é:tmnaléﬁ:%cl'Ué"ed’rl?feBFﬁdﬁéraé? %C“PHQ{LIF%s%ﬁe‘?tr?
i mpr oved bat aheofcHemirgmtl eamdfphyeciuadt ipropgeddlesd dfy dthez iamcillary

nodi fied protei ns.y yér{&v%u%t %r Ovesch.g?t gﬁg{,&'én gipophiligw. size,

ani nocar boxyl at es r . ey
of isoneric GRb1ligy t"t‘zhec”uda F&H‘l'opﬁaiHH&é&FVca% dfa'i%' taé’éje t

i nvention. The phyry:.afar redaeacidtl argomi gaemgerAfare]. arEheheprdafcmm
ani nocar box |2¥£§%"fﬁaﬁﬂ*z LEYERA, ORES o, sBlMos LIl QAFEE7EE at least
preferred 4 g mg/mL. {Thig solukilad t:y allows the 11gands to be

(tri s(hydroxyrret hst)emat byl glywine®ize the radiopharmaceuticals of- The

WO 96/ 31243 . A
inve }:Jggrr)] dvsnﬁfout an adé]P gsy§3ﬁi9é§x§% agﬁnt or

The amounts of t h&ancI ary err|
ny to 1 g, or nor &€QEeR¥PREbly from 1 ny to 100 ng. The exact armunt
for a particul ar 5 radi ophar maceutical is a function of the the procedure

used and the 2F16)unts aigg, tﬁxeéf%retd‘ear%#rlel 4 llgarrfa%ﬁtﬂ% Sinchfad arge

an anount of rr] wll resu ucts
conpri sed of techrtéftliﬂl*hﬁtdlﬁé%t@ﬁ phosphifnas | apft ﬁ(?&tsuﬁ’sl‘ill&%QFicérI%”@@tlve

nol ecul e or by- Xhatpnedustse cosayd etk of ui@oiviRilivy lcheraddd afogimal |y
Py PruL oS kit RaC b, | HREE AbE hlciblen.  Tndld "Aarkdt®
can elther be obtalned commerc1a11y or synthesized.
20 References for the synthesis of specific more preferred
ligands can be obtained as follows: Tris(3-
sulfonatophenyl)phosphine, sodium salt (TPPTS) was
- synthesized as described in Bartik et. al., Inorg.
Chem. , 1992, 31, 2667. Bis(3-
25 sulfonatophenyl)phenylphosphine, sodium salt (TPPDS) and
(3-sulfonatophenyl)diphenylphosphine, sodium salt
(TPPMS) were synthesized as described in Kuntz, E., U.S.
Patent 4,248,802. Tris(2-(p-sulfonatophenyl)ethyl})
phosphine, scdium salt (TPEPTS) and
30 Tris(3-(p-sulfonatophenyl)propyl)phosphine, sodium salt
{(TPPPTS) were prepared as described in Bartik et. al.,
Organometallics, 1993, 12, 164.
1,2-Bis{bis{3-sulfonatophenyl)phosphino] ethane, sodium
salt (DPPETS) was synthesized as described in Bartik et.
35 al., Inorg. Chem., 1984, 33, 164. References for the
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Alerr] wll result in other by-products such as reduced hydr ol yzed
technetium or technetiumcolloid. 15 TIhe preferred ancillary

| i gands AL2 are trisubstituted phosphines or trisubstituted arsines.
The substituents can be al kyl, aryl, al koxy, heterocycle,

aral kyl, al karyl and aryl al karyl and may or may not bear 20 functional
gr oups conpr waeskaateanet eroat ons such as oxygen, nitro@EHUSHMhor us
or sul fur. Exanples of such functional groups include but are not
limted to: hydr oxyl , carboxyl, carboxanlde, et her, ketone, am no,
ammoni um sul fonate, SLHHue-éEEe osphonate 5 phosphonani de.

These phosphi ne and arsine_l nds” can be --o either from
comerci al sources or ca synt he ety of net hods
known to those i art. -~ 7T hods can be found
in Kosol apoff an Nhier Organi c Phosphorus ounds

W ey-I nterscience: BBM/YOrNT“§972 Vol . 1. The selectlon of an
ancillary ligand AL2 is det erm ned by several factors including the

chem cal and physi cal properties of t CI|| igand, the rate of
35 formation, the yield, a he nunbeogso 7 of the

resul ti ng radi ophar maceutj d the - 56-
WD 96/ 31243 ﬂ@ﬁ;fé@ PCT/ / 04567
suitability of the | Hgs ophi IHOzS=d soyHat i on.

Preferred ancillary Ilgands for t he present tlon are those that

bear at | east one f unteM nallty The presemuﬁscﬁ the functionality
ef fects 5 the chem cal and physical properties of the ancillary
| i gands such as basicity, charge, lipophilicity, size, stability to
oxidation, solubility in water, and physi?@#l state at room
t enperat ure. The preferredioo ancillary ands have a solubility in
water of at least 10 0.001 ng/nL. This sol ity allows the ligands to
be used to synthesyze tfie radi opharmaceuficals of the pr esent
i nvention wthout an gg | ubl'i zi ng agent @ ch,, co-sol vent. 15
The nore preferred ancillary |}gands AL2 |ncludeP risubstituted
phosphi nes and trisubstituted Pres q&Hﬂ@v | t one
functionality conprised of the 4 het er ofjt oxygen, sulftur or
ni trogen. These |igands TCEP HOS” N  TPEPTS n=2
TPPPTS n=3
CHeh (o,
HO P o

H;ngn

THMP n=1

THPP n=3

synthesis of other more preferred ancillary ligands 3j>

5 include Kuntz, E., Br. Pat. 1,540,242, Sinou, D., et.
al., J. Chem. Soc. Chem Commun., 1986, 202, and Ahrland,
S., et. al., J. Chem. Soc., 1950, 264, 27s6.
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can either be obtained commercially or synthesized. 20 References for the

synthesis of specific nore preferred Ligands can be obtajned as .. .
fol | ows: Trls(3- sulfonatophenyl)phosphlne sodium salt (TPPTS) was
synt hesi zed as described in Bartik et. al., Inorg. Chem , 1992,
31, 2667. Bis(3- 25 sulfonatophenyl)phenylphosg§|ne sodi um
sal t ( TPPDS) Waxf$/31243 (3-sul fonat ophenyl ) di phenyl phosphl ne m sal t
(TPPMS) were synt hesized as described in Kuntz, E., Pat ent

4,248,802. Tris(2-(p on t phen hy n | t
(TPEPTS) and 30 Trls(gh 853¥8%ﬁéﬁyh}ﬁ?3 ylfgﬁos %n%t ig%%ﬁﬁ?églt
(TPPPTS) were prepénectzanakxﬂm*cbmnrlﬁe@mmi|henﬁroaabms Wthh do not bind
Organonetal lics, 1893gn éi%eéﬁﬁﬁtlum 1n competition with the donor atoms of

wha synt hea! zed astHEsARCRLYoEY HICARR dii Ofg i ¥fazino §E hisPeRE™
33, 164. Refereéncemoietytbf the reagents of Formula 2. The ligands bind
WO 96/ 31243 only through the phosph5¥H§U§96k&§¥§ac Adsé¥d. This
insures that the resulting radiopharmaceuticals of
Formula 1 are formed as a mixture of a minimal number of
isomeric forms. The ligands are also hydrophilic as
10 evidenced by a solubility in water of at least 0.01
mg/mL. This insures that a sufficient concentration can
be used to synthesize the radiopharmaceuticals in high
yield. There is no maximum solubility limit for use in
this invention. Therefore, the hydrophilicity of the
15 more preferred ancillary ligands Ap> can still cover a

wide range.

The charge and hydrophilicity of the ancillary
ligand will effect the charge and hydrophilicity of the
20 radiopharmaceuticals. As can be seen in Table 1, the
hydrophilicity of a series of radiopharmaceuticals of
Formula 1 that differ only in the identity of the
ancillary ligand Ap; varies systematically as determined
by the retention times on reverse-phase HPLC.
25
The amounts of the ancillary ligands A;2 used can
range from 0.001 mg to 1 g, or more preferrably from
0.01 mg to 10 mg. The exact amount for a particular
radiopharmaceutical is a function of the procedure used
30 and the amounts and identities of the other reactants.
Toc large an amount of Apz will result in the formation
of by-products comprised of technetium labeled Ap»
without a biologically active molecule or by-products
comprised of technetium labeled Dbiologically active
35 molecules with the ancillary ligand 2z but without the
ancillary ligand 2;;.
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synthesis of other nore preferred ancillary |ligands Alerr] 5 include

Kuntz, E., Br. Pat. 1,540,242, Sinou, D., et. al., J._Chem Soc.
Chem Conmun., 1986, 202, and Ahrl and, S., et. al., J. Chem Soc.,
1950, 264, 276. - 58- WD 96/ 31243
PCT/ US96/ 04567 The nore preferred |ligands AL2 have at | east one
functional i t waesedssed of het eroatons which do not bind PCT/USH6Y48E7
technetiumin conpetition with the donor atons of the ancillary
ligand Alerr] or the hydrazino or diazino 5 noiety of the reagents of
Formula 2. The |igands bind only through the phosphorus or arsenic
donors. This i nsubeg edugingh@geasulaam Prtddinediar e eused afer othe

Formula 1 are for magnahedidl Xdair €nef radﬁbaha&h\ae@&b%a% of Fofﬁ@mrnc
forms. The |igand argﬁa!so g%prophl ic a o g gF ceg a _solu |ty
in water of at |ea YrdRL. 29T |n§ﬂF $%Fhat 3“ 8PP cF3 F
concentration can dithiobédtesed &usyiﬁnhssSzétshebpaahmghadﬁasehtscaasdln
hi gh formamidinesulfinic acid, wherein the salts are of any
pharmaceutically acceptable form. The preferred reducing
agent is a stannous salt. The use of a reducing agent
is optional because the ancillary ligand A;; can also
10 serve to reduce the Tc-99m-pertechnetate. The amount of
a reducing agent used can range from 0.001 mg to 10 mg,
or more preferrably from (¢.005 mg to 1 mg.

Kits in accord with the present invention comprise

15 a sterile, non-pyrogenic, mixture of a reagent of

Formula 2, an ancillary ligand Apy, an ancillary ligand

Ar2., and optionally a reducing agent. Preferably, such

kits are comprised of a lycophilized mixture of a

predetermined amount of a reagent of Formula 2, a

20 predetermined amount of an ancillary ligand Api, a

predetermined amount of an ancillary ligand A2, and

ocptionally a predetermined amount of a reducing agent.

The kits may also optionally include a bulking agent or

lyophilization aid or a buffer. A list of acceptable

25 Dbulking agents ©¢r lyophilization aids and a list of

acceptable buffers can be found in the United States
Pharmacopeia.

The specific structure of a radiopharmaceutical of

30 the present invention will depend on the identity of the
biologically active molecule Q, the number d', the
identity of the linker Lj, the identity of the chelator
moiety Cpn', the identity of the ancillary ligand 251, the
identity of the ancillary ligand A;;, and the identity

35 of the radionuclide M. The identities of Q, Lp, and
Cn+ and the number 4' are determined by the choice of
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yield. There is no maximumsolubility limt for use in this

invention., . Therefore, the_hydrophilicity of the 15 nore preferred
ancillary ligands AL2 can still cover a wi de range. The
charge and hydrophilicity of the ancillary ligand will effect the

charge and hydrophilicity of the 20 radiopharnmaceuticals. _ As can _be seen
in Table 1, Weo6m1243 hydrophilicity of a series of radi ophdGHERMal s of
Formula 1 that differ only in the identity of the ancillary |igand
AL2 varies syste | cal det ermi b e,ret [ | dTRS

rever se- phase HPE%#hgzgééd%%t 4 ElL%’%g'q':giré}t)uzn'ts )gfo&{]haé é%g?'h g‘%##lgangg
Alerr] used can Formubaga.f the @mEntnPfh Fhe greagenipr e cABPYEH| 1€ om
0.01 ng to 10 ng. Jhenexegt dhouht farcid Jxary i ttigands Ap; and Apz, the
radi ophar maceuti cal 4i fu [ of r g, us n unts
and identities of %ﬁéﬁt&)?ﬁ%r n(gfeag?laentég_%gﬁeg%gﬁ%r gggn%glrf%u%{ﬁggei err]
will result in%hecoodipiowh employest willpAstgemnine i facturee OknELPUM

| abel ed AL2 Yad1Ha rnaltledl 984T abt WWoredulwe10ol ecul e or by-products
conprised of technetium |l abeled biologically active 35 nolecules with the
ancillary ligand AL2 but w thout the ancillary |igand Agerr] .

-59- WO 96/ 312R@diopharmaceuticals synthesize using

PCT/ US96/ 04567  concentratidhd €8 G et to € FbraRila0Ralolfy <R e oURgdmE. Or
t he synt hesi sﬁ‘ ghe radi oghgr rrﬁceut [ ggl s _of. dFor nul,a 1. &

Suitabl e reductthg Witht 88i ROPRALSEPaRhoRBes BVAZazidg gty fiBAPREAG, gTOUP
bisulfite salts, bénohydhe dealig taf smvill be ¥.orThededisyasdiesiaed Heiag

wherein the salts 3ien@fm@MbncentrafiGidBCcgytiicaldey achgniadde fOf medbe
preferred reducing

. agent i.s a stannous salt. The use_of a.reducing
agent i s opt m’)ﬂ’é?z’o‘g‘gaﬁfsgl?ﬁgnéé‘éi?T%‘fgﬁ"l ité‘fnaait‘%r?i X4 g’S b10
serve to reduce t hEh&cro9nCper cEOMRSt FEY. PEhechepzame ofr diffegerbeduEPhg

agent used camg anggstr opoh f0dc iBné 0 100Hy a 1im2ktedDlémdaeé Ebtyel rom
0.005 ng to 1 ng. the present |nv§nt|o

. . Ki t t h
conprise 15 a steP?PE?gﬁSﬁ;HrSIEjESl?’IE,nmr%ﬁi%%{‘fggwgﬁna R atfiHicd an not"

result in undesired side-effects, such as chemical
toxicity, interference with a biological process or an

— altered biodistibution of the radiopharmaceutical.

20 Therefore, the radiopharmaceuticals with x equal to 2,
which require higher concentrations of the reagents of
Formula 2 comprised in part of the biologically active
molecule, will have to be diluted or purified after

. synthesis to avoid such side-effects.
25
The identities and amounts used of the ancillary
ligands Ap; and Apy will determine the values of the
variables v and z. The values of y can be an integer
from 0 to 3, while the values of z can be an integer

30 from 1 to 4. In combination, the values of y and z will
result in a technetium coordination sphere that is made
up of at least five and no more than seven donor atoms,
preferably six donor atoms. For monodentate phosphines
or arsines of the formula A%, z can be an integer from 1

35 to 4; for bidentate phosphines or arsines of the formula
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Formula 2, an ancillary ligand Alerr], an ancillary Iigand AL2, and

optionally a reducing agent Preferably, such .— kits are canprised of a
| yophilized m xture of a predet ermi ned anount of a reagent of Fornul a
2, a 20 predeterm ned amount of an ancillary ligand Alerr], a

predet erm ned anmount of an ancillary |igand AL2, and optionally a

pr edet er m nedveswss of a reduci ng agent. The kits may?

optionally include a buI ki ng agent or | yophilization aid or a buffer.
A list of acceptable ;pul ki ng_ ag s or ophi li zati on_ai ds an st

of accept abl 8 Bu ers Earfgii% g’ﬁunﬁlFﬁ%he 1 UR% ed - St TRes Pre tted

Phar macopei a. combinatidhefspamirfadensartec phoepbinesr adi apsimesmcieuty cal

of 30 the present e&;ﬂé(‘l?mc'd)“lwblr' Zjeaﬁéd zo%éﬁi'%“tl'ty %et Nreferred
bi ol ogically acti vg?gg ecul e dentity of the

i nker. LLert] -t heCPRBHRFEYoBI ToFe DNERERER PHOSDHIBRE, PrOARAIFeR e ¥

I dentity of the5 aneglhalhroo [0 gandl d#pera Jequelheto 1 or idlentity of the
ancillary ligand Alerr], and the identity 35 of the radionuclide Merr].
The identities of Q L err] and. (gerr and_the nunber d' are
det er ni ned by the choic Sf radiopharmaceuticals are_601=n3ected WO

96/ 31243 intravenously, usually in saP{iié UWsHGt(4mG7at a dosé hef
reagent of Formulay2qq 4 E@rm@l%é(Pquy%[yOfwefx B2 iai‘ega]i)i E‘aé‘”éPU“t

of the reagent the anoun é anc
Alerr] and Al et¢], dese of 5 tpysf e - oF“‘?ﬁéngaHFoﬁﬁEF?H@e‘M“%Wt Wn
synt hesi s 5 condpi:ooémzmﬁpl oyed will determne the structure of the

radi ophar maceuti cal of Formula 1. Radi ophar naceuti cal s
synt hesi zed usi ng concentrations of reagents of Formula 2 of <100
[err]g/nm., 10 wll be conprised of M r di azeni do group

Clerr]; the val ue of X Thel bmaterflxse syddési zed usygthesizel mferl

concent rat i onsys W bhas Sha ABI3RA150be. EHE presend ilivitisd8noheltpzeay do

groups; the va eéigr oups
sane or different.ikokhe 1%31#m§tn9a&5ﬁmeaﬁﬁow§re 0%‘9" a1smff’éél°\ﬁ$mu'?ﬁe of
t he bi ol ogi cabagencs | 92 Fameld @ aresynthestieddaad described iesult

i undesired si de-ghLEehs: ngUshs AssaeHal og/218, BR11 GebMivalLRL 65 AR5

with a biological rocess disfib
radi ophar maceut i caP4/ 22494 rheTbLorBCLI }Rry ddigspAs: FEtetne G kRFLR ACiual

to 2, 20 were obtained from Research Organics Inc. and Aldrich

Chemical Co., respectively. The phosphines were

synthesized as described above, except for

tris(hydroxypropyl}phosphine which was obtained from

Cytec Canada Limited and tris(carboxyethyl)phosphine

25 which was obtained from Aldrich Chemical Co. Deionized

water was obtained from a Milli-Q Water System and was

of > 18 MQ quality. Technetium-99m-pertechnetate

(99mTc04-) was obtained from a DuPont Pharma 3%Mo/2%9Wrc

generator. Stannous chloride dihydrate was obtained from

30 Aldrich Chemical Co.. D-Phe(OMe) was obtained from
Bachem Bioscience Inc..

The following abbreviations are used herein:
35 TPPTS Tris(3-sulfonatophenyl)phosphine, sodium salt
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whi ch require higher concentrations of the reagents of Formul a 2

conprised in part of the hiologically. active mlecule will have to
be diluted or purified after synthesis to avoid such si de-ef f ect s.
25 The identities and anmounts used of the ancillary

ligands Alerr] and Alerr] will determ ne the values of the vari abl es
y and z. Thewosssessof y can be an integer fromO to FCHURERISEHe
values of z can be an integer 30 from1l to 4. |In conbination, the val ues
of y and z w | result netlun1co nat i on here th IS
nmade up of affFF@dst f|9é55§d§¢l£] Q?HH%E b %ﬁh shﬁQﬁﬁ;s° ium’
preferably six donor atons. &altnonodentate phosphlnes arsi nes of
the formula A9, z eppyge an '{f'l&%oﬁat%ﬁhény?ﬁdlék&r&lpﬁeépﬁiﬁ@ntsfﬁ(ﬁum
phosphi nes or arsines of the formula -61-

SUBSTI TUTE SHEET (RULE 26) Salt WD 96/ 31243
PCT/ US96/ 04567 5 TPER®rr] - Bfis 13- (p=svdfichatephidnyrl ) etbyl Pohddphimesf er r ed

conmbi nation for nonodentate g i}q$ or arsines is 'y equal to 1 or 2
and z equal to 1. The preferr i%nblnatlon for f .phosphi nes
or arsines isy SPEEGSI toTHESI31(RrSYlFoRgHAPNeNY L) PEPPY] Fhhdephihe; The

radi ophar maceuti cal s are sodjwrtsadt I ntravenously, usually in saline

solution, at a dosgﬁgﬁose o E{Q(§J%}€ﬁ§XYB§%%;$5ﬂgbggggﬁemelght or

preferably at a 1 gerforned usi ng known
procedures. 10 Tris (2~carbpyy The
material s used np@ETSsynthez+Bis[bﬂshe sﬁ5fom&uhph@hgnMphasphxnd]s of the
present invention described nér1§a¥§ uhOLL P ng exanpl es were obtained as
foll ows. The reagent s o? or mul wer e synt hesi zed as described in
co-pending U.S. Ser. No. 08/218,861 (equivalent to WO 94/ 22494) . The
ancillary ligands tricine and Kojic AcidEplecie obtai ned from Research

O ganics |nc. 28d AdhGleis of PMctRbiciRer (TPPISPEEFEYED-val -FitEArg-

phosphi nes were
Gly-Asp-Mamb (hydrazino-nicotinyl-5-Aca))

To a clean 10 cc vial was added 40 mg tricine
dissolved in 0.7 mL deionized H20, 5 pg Cyclo{(D-Val-
20 NMeArg-Gly-Asp-Mamb(hydrazino-nicotinyl-5-Aca))
dissolved in H30, 20 mCi ®2™PcO4~ in saline, 1 mg TPPTS
dissolved in H;0, and 20 pg SnCl;.2H0 dissolved in 0.1
N HCl. The total reaction volume was 1 - 1.5 mL.
The pH of the solution was adjusted to 4 with 1 N HC1.
25 The solution was heated at 50 °C for 30 minutes and then
was analyzed by HPLC Method 1 and ITLC Method 1.
Analytical and vield data are shown in Table 1.

Example 2
30 Synthesis of 99™Tc(tricine) (TPPDS)-Cyclo(D-Val-NMeArg-
Gly-2asp-Mamb (hydrazino-~nicotinyl-5-2Aca))

The synthesis was performed as described in Example
1 substituting TPPDS as the phosphine co-ligand and
35 heating at 80 °C for 30 minutes. Analytical and yield
data are shown in Table 1.
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synt hesi zed as descri bed above, except for

tri s(hydroxypropyl)phosphine which was obtai ned from Cyt ec Canada
Limted and tris(carboxyethyl)phosphine 25 which was obtained from

Al drich Chem cal Co. Deionized wat er was obtained froma MI1i-Q

Wat er System and was of > 18 Merr] quality.

Technet i um 9o ssem243chnet at e ([err]TcOerr]-) was obt aiRCEFsPHEa
DuPont Pharnma [err] Mo/ [err]Tc generator. Stannous chloride di hydrate
was obtained from 30 Aldrich Chem cal Co.. D Phe(Owe) was obtained from
Bachem Bi osci ence Inc.. The foll ow ng abbreviations are used
her ei n: 35 TPPTS Tris(3- sulfonatﬁﬁﬁ@ﬁ&$¥ghosphine sodi um sal t

- 62- WO 96/53&1%&3315 of 99™pc(tricine) (TPPMS)-Cyclo(D—Val -NMeArg-

PCT/ US96/ 04567 TPPD BIME%% Eﬁ Efé)zrﬁtoo% )‘Ppe‘gﬂ)ﬁé&wsphr ne,

sodi um
(3- sul f onat ophéenyl ) di phenyl phosphr ne, sodium sal t 5

TPEPTS Tris (2-(p-suhe R¥! wet hydd e bBedescribed in Example

sodi um sal t f.onat gphen | ) pho. h| n

sodi um sal t $HF’?“bs““frf'§?3 W% %3‘?3 %g%ﬁf’ﬁgg € 'ﬂ%ﬁ?ﬁ

Tri s(2- car boxyet hy Rhphgsidaln@and melcﬁ)Rl&'fESare shown in Table 1.

1, 2- Bi s[ bi s(3-sul fonat ophenyl ) phosphi no] et hane, sodi um
sal t Example 1 5 Synt hesi s of

[err] Tc(trici n%}i (TPPTS) - Cycl o( D- Val - NMve

d y- Asp- Manb( hydr az Syot hesict |orfyP9'5[’-oﬁ(¢ar)1):1ne) ('TPEPTS) -C¥ola (R4 \&irNMRALg- Vi al

was added 40 ng tricine y-ZH V3% By difa Hinb - e L A 200, 5 [err]g
Cycl o(D-Val - 20 NMWeArg- Gy}%sp Manmb( ydrazrr no- ﬁrgcoll??lnyl cﬁg@ a))

di ssolved in H[err]O 2,2 n%:l ] % TS
di ssolved in Herr 9 0 J errci err lrérgn Earhomjl
N HO . The tot#$ a@u ] §n1 10 mC‘-Fh "quodf fRe0-5
sol uti on was adj ushﬁd0t9%4smiﬁe,1 N Hadg. of TPEPTS in 0.2 mL H0, and 20
Hg of SnCl;-2H,0 dissolved in 0.1 N HCl. Total Volume
1.4 mL. The pH of the solution was adjusted to 7 using
1 N NaOH. The solution was heated at 80 °*C for 30
20 minutes and then was analyzed by HPLC Method 1 and ITLC
Method 1. Analytical and yield data are shown in Table
1.

‘Example 5
25 Synthesis of 29™Pc(tricine) (TPPPTS)-Cyclo{D-Val-NMeArg-
Gly-Asp-Mamb (hydrazino-nicotinyl-5-Aca))

The synthesis was performed as described in Example
4 substituting TPPPTS as the phosphine co-ligand.
30 Analytical and yield data are shown in Table 1.

Example ©
Synthesis of 3%™Tc(tricine) (DPPETS)-Cyclo(D-Val-NMeArg-

Gly-Asp~Mamb{hydrazino-nicotinyl-5-Aca))
35
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25 The solution was heated at 50 C for 30 minutes and then was

analyzed by HPI C Method 1_and | TLC Method ] Anal ytical_and yield
data are shown in Table 1. Exanple 2 30
Synthesis of [err] Tc(tricine)(TPPDS)-Cycl o(D Val - NMeAr g-

G y- Asp- Manmb( hydr azi no- ni coti nyl - 5- Aca)) The synt hesi s was
performed aswieseiided i n Exanpl e 1 substituting TPPDICHUSPERS67
phosphi ne co-ligand and 35 heating at 80 [err]C for 30 m nutes.

,_Aggl_ ytical and %:Delgg/ 31‘5‘23 adaéfeéarg elﬁh%\’éﬂ \lrfal-rawl?wlag %l'dded 40 mg tricine

PCT/ US96/ 04567 dissolved in 0.7 mL deionized B2Qapl & B9 Cyclq(Dsyﬁﬂnesis
of lerrire(tiict neh&@RP&@ly?@@&@&nﬂ@hiiMrﬁy-nicotinyl—s_l_-Aca) )

y- Asp- ydr azi.nQ- vk -5- Aqa) . - . sy S
performed as descrléﬁggofﬂ{r{g@x%ﬁpé?eé % 2 gubsctol"tu an‘a]l']:g{/s asrH ?OS ug
phosphi ne co-|i%an8nCl2-2H20@15a01wad did 84ile(N HiGka The Sedad inearisras 1.
(130 s waﬁ%% hgsi %pram[a_e%%sTQ( }-r i51Qi5n@r)L§.TFiEi%T@0‘1@t(i|o%fr E}a\éalﬁbﬂméaaea at

y- Asp- ydrazi no-ni cotinyl -5-Aca : a cc v s
added 40 ng Trici né°PR G.%‘Hﬂ_ray e Q[C%‘% ri, mgufsﬁr]a&dx&-}ﬁb Jrnmgog%lpfﬁgr] I
Herr], 50 nCi [erdi¥ecieed]in| M0 was addedd (Tredilapfnthe 1S@Llufgasf WEPEPTS

in 0.2 m Herr]Oaq30dtéd to 4 ad®ttdh ¥heSaC1heioh whk hddiedliazs@lovee in
0.1 N HC1. Total

VaQl U 1.4 . The pH,of the solution was adjusted
Lo 7 using 0 1TRENGEHMNUGES: s TR (P e SOLHE LT SRS IR 280 Y50
m nut es and t hen wiPLa@ndMeyhed Ry aHEl CTUEt Medhbdadd [AflaCytical Rbthgdeld
Anal ytical and yie ' | e 1. 25 Synt hesi s of
[err] Tc(tricine) (TE%E%%&C;%#‘O%Q@;FEE}\%X?Q

d y- Asp- Manb( hydr azi no- ni coti nyl - 5- Aca))
9

15 Synthesis of 99™Ic(tricine) (THPP)-Cyclo(D-Val-NMeArg-Gly- .
Asp-Mamb (hydrazino-nicotinyl-5-Aca))

The reagent is synthesized in two steps by first

forming the reagent 99™pc(tricine)-Cyclo(D-Val-NMeArg-

20 Gly-Asp-Mamb{hydrazino-nicotinyl-5-Aca)) and then
reacting it with THPP.

Step 1. Synthesis of ?9"Tc(tricine)-Cyclo(D-Val-NMeArg-
Gly-Asp-Mamb(hydrazino-nicotinyl-5-2Aca))

25 To a 10 mL vial was added 0.3 mL of 99™PcO4- (~100
mCi/mL) in saline, followed by 10 pug of Cyclo(D-Val-
NMeArg-Gly-Asp-Mamb (hydrazine-nicotinyl-5-Aca) )
dissolved in saline, 20 mg tricine dissolved in water
at pH 7, and 20 pug of SnCly:2H30 dissolved in 1 N HCL.

30 The reaction mixture was allowed to stand at room
temperature for 15-20 min. and then analyzed by HPLC
Method 1 and ITLC Method 1. The complex was formed in
90 - 95% yield.

35 Step 2. Reaction with THPP
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The synthesis was perfornmed as described in Exanple 4 substituting
TPPPTS as the phosphine co-ligand. 30 Analytical and yield_data are shown
in Table 1. Exanpl e 6 Synt hesi s of
[err]Tc (tricine) (DPPETS) -Cyclo (D Val-NMeArg-

G y- Asp- Manb( hydr azi no- ni coti nyl -5-Aca)) 35

- 64- WO YEBR& 31243 _ PCT/US96/04567

PCT/ US96/ 04567 To a clean 10 cc vial was added 40 ng tricine

di ssolved in 0.7 nL de| n|z er

NMVEAr g- G y- Asp- Manb( hyd ‘ﬁ%%%%i%@ls%“gx%‘a"]ga’%l sssaoc}%ee%l? PRt 20
nC [err]Tcqerr]- THHPsahmlvedand galing v ] g‘he MEXSACE [was [hearedr 6}60

di ssolved in 0.1 No@%r The -t Qbahlﬁeaomé)rkesulcmyoh@mm wlas- ahabyséa The

IR P F N e%a?ﬂ?r%ﬂé’” ]

adj usted to 4 é\d daen are shownt innTawle Heated at 80 [err]C 10 for

m nutes. The resulting solution was anal yzed by HPLC Met hod 1 and
| TLC Method 1. Analytical and yield a e shown in Table 1.
Exanmple 7 15 Synthesis of [err] Tc(tri P) - Cycl o( D Val - NMeAr g- A y-

Asp- Manb( hydr azi nosymncis iy lof5 M) (x ricine) (TCEP) -CYsdo BalfehtNMedrg-Gly-

synthesized in two steps by Add.$Mamb m%aréﬁr{sﬁﬁcbb@nw@%n
99mTc(tricine)-Cycl o(D Val - NI\/EAr g-

G y- Asp- Manmb( razi no-ni cotinyl-5-Aca)) and then reacting it with
THPP. Step 1. Sym heesagentf fersyficiiesizedeln Gyad o$enal bRIVELTsE

) _
igd[egr?]g g}' &Jg{a =M mb hyc?raz:.no -nicoti yl—qi SZ{flcl:al)n)e af.rg IOt ed by

reacting it with TCEP.

A y- Asp- Manh( hydrazir;y ceﬁénw{: %erﬁ_caG)S)mTc%n/cme)T@yélé%ﬂitaﬂﬁﬁeﬂ@é—
vVAS

15
Step 1. Synthesis of 99"Pc (tricine)-Cyclo(D-Val-NMeArg-
Gly-Asp-Mamb (hydrazino-nicotinyl-5-aca))
| TO a 10 mL vial was added 40 mg tricine dissolved
in 0.5 mL H20, 5 pg of Cyclo(D-Val-NMeArg-Gly-Asp-.
20 Mamb{(hydrazino-nicotinyl-5-Aca)) dissolved in 100 HuL
water, 0.5 mL of 29™PcQ4- (~100 mCi/mL) in saline, and
20 nug of SnCla-2H20 dissolved in 1 N HCl. The total
reaction volume was 1 - 1.5 mL. The reaction mixture was
allowed to stand at room temperature for 15-20 min. and
25 then analyzed by HPLC Method 1 and ITLC Method 1. The
complex was formed'in 90 - 95% yield.

Step 2. Reaction with TCEP
To the reaction solution above was added 1.0 mg of
30 TCEP dissolved in 0.2 mL water. The pH was adjusted to
4 using 1 N HCl. The mixture was heated at 50 °C for 15-
20 min. The resulting solution was analyzed by HPLC
Method 1 and ITLC Method 1. Analytical and yield data
are shown in Table 1. (The product exists as two

35 resolvable isomeric forms.)
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NMeAr g- A y- Asp Manb( hydrazi no-ni coti nyl - 5- Aca) ) di ssol ved in saline,

20mo tricine dissolved in water at_pH 7 __and 20 [err]g of
SnCl[err].2H err]O dissolved in 1 N HO. 30 The reaction mxture was

all owed to stand at room tenmperature for 15-20 min. and then anal yzed
by HPLC Met hod 1 and | TLC Method 1. The conplex was fornmed in

90 - 95% yi eliboss1285 Step 2. Reaction with THPP PCT/US96/04567

- 65- WO 96/ 31243

PCT/ US96/ 04567 To the reaction solution above was added 5 ng of
THPP di ssol ved in saline. The m xture was ‘heated at 50 [err]C for 15 -

20 min. The resulting solution was anal yEa&Rle 2 py HPLC Method 1 and | TLC
Method 1. Analyti cﬁeglyléfcbmré(ﬁ@jﬁ @Ic@.df)fi'@mwn-c'&%llbﬁwl\ral ~NMeArg-

Synthesis of [err]Tc(tricine) (T | o I\/EAr
Asp- Manb( hydr azi no- ni cot i 93 gé S (%réragmo mcot.i.ﬁg gé(éﬂ)
synt hesi zed i nS5two steps by first form ng the reagent

[err] Tc(tricine)-Cycl ogidaVa n%@ﬂég was erformed as described in Example
G y- Asp- I\/arrb(hydrazmo nlco -5- Aca |t W th

i
TCEP. 15 Stdp 15K o¥°{’%% f“F& tr g"ﬁ%%’ &8?0%%& ey AR g-
d y- Asp- Mamb( hydraa*!arlgtmcabtanﬂllyﬂmcdna are shown Ip Bahkle dl. vial was
added 40 ng tricine dissol ved in 0.5 nL H20, 5 [err]g of
Cycl o( D-Val - %Arg G y-Asp- 20 Manmb(hydrazi no-njcotinyl -5-Aca)) dissol ved
in 100 [err]L water, 0.5 nL of [er -(-100 nG /L) in saline,
and 20 [err] @gyaichess[ ef rPPmetl eridifedi (TPOTS b (Hydrak iNoHEl cot iipel et al
reaction volune was 1 - 1.5 nL. The reacgidy S)Ngl zture was allowed to
stand at roomtenperature for 15-20 mn. % t hen anal yzed by HPLC
Method 1 and | TLC Method 1. The corrpl ex was fornmed in 90 - 95%vyield.

Step 1. Synthesis of 2-Hydrazino-nicotinyl-D-Phe(OMe)

15 The synthesis was performed as described in co-
pending U.S. Ser. No. , Example 3, substituting D~
Phe (OMe) for the Cyclo(D-Val-NMeArg-Gly-Asp-Mamb(5-Aca).

Step 2. Synthesis.of %9™Pc(tricine) (TPPTS) (Hydrazino-
20 nicotinyl-D-Phe(OMe))

The synthesis was performed as described in Example
1, substituting 2-hydrazino-nicotinyl-D-Phe(OMe) for the
Cyclo(D-Val-NMeArg-Gly-Asp-Mamb(hydrazino-nicotinyl-5-
25 Aca). The product is characterized by retention times
of 17.6 and 18.0 minutes (HPLC Method 1) and is formed
in 85% yield.

30 Purifi .
As a general rule, compounds provided by the

methods described herein are pure, as shown by the
analytical technigues described directly below.
However, if greater purity is desired, compounds

35 provided herein may be further purified on HRPLC, by
collecting the compound as it elutes from the HPLC
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Step 2. Reaction with TCEP To the reaction solution above was
added 1.0 ng of 30 TCEP_dissolved in 0.2 nL water. The pH was adjusted to

4 using 1 NHO. The m xture was heated at 50 [err]C for 15- 20 m n.
The resulting solution was anal yzed by HPLC Met hod 1 and | TLC Met hod
1. Analytical and yield data . are shown in Table 1. (The product exists
as two 35 remodesadae i soneric forns.) PCT/US96/04567

- 66- WD 96/ 31243

PCT/ US96/ 04567 | e Synt hesi s of
[err]Tc (Koj ic AGCHURTMSESE Merhosd (p- %QW/EJ%- T%e volatiles are
A y- Asp- Manb( hydr adiemo-ewamdrared Saﬂda):)'xe residue redilmsciweden sawds

performed as descrdd3ednibni FX&plfke nSubstituting Kojic Acid (30 np)
for the tricine. Rnafytlca ang yl e d data are shown in Table 1. 10
Exanpl e 10 Synthesis of [err] Tc(tricine) (TPPTS)

(Hydr azi no- ni cbti nyl - D Analytical MethodsPhe( OWe)) Step

1. Synthesis of 2- r agl i oti nyl - D- Phe( OMe) 15 The synt hesi s
was performed as T endi n arrpl e 3,
substituting D- COlUBRe( i 6:r1st hezz-’d3 x4, y“‘“" 5300 A poré siz

Cycl o( D- Val - NVeAr gF1Gwy - Asp- b - Aca) Step 2. Synt heS| s of

[err] Tc(tricine) @B@E};ﬁ{ [ q@e@g B&gmgué;@g %‘th P&ﬁ:(Ogb

The synt hesi s was orned as Scri 1, sSubstituting
2- hydr azi no- nt8ot iSivept PRe( AD* peetpRétrile

Cycl o( D- Val - NMeAr gir@dieAs p- Manb( hydr azi no-ni cotinyl -5- 25 Aca). The
product is charact(%r ipzed by39§t§nti on timege g Of 17.6;ang 18.0 m nutes

(HPLC Method 1) and is forne
' min 15 min 25 min 30 min

Detectlop by Nal probe

15
HPLC Method 2
Column: Zorbax-Rx, Cig ., 250 mm x 4.6 mm
Flow: 1.0 mL/min
Solvent A: 95% 5 mM tetrabutylammonium ion, 30 mM

20 phosphate,pH = 3.7; 5% acetonitrile
Solvent B: 20% solvent A in acetonitrile
Gradient:
0% B 10% B 40% B 60% B 100% B
0 min 20 min 30 min 35 min 40 min

25 Detection by NaI probe
LILC Method 1
Gelman ITLC-SG strips, 1 cm x 7.5 cm, developed in

1:1 acetcne:saline (0.9%).
30

Table 1
Analytical and Yield Data for 29™rc Reagents
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in 85%vyield. 30 Purification As a general rule, conpounds

provided hy the met hods described. herein.are pure as shown by the

anal ytical techniques described directly bel ow However, if greater
purity is desired, conpounds 35 provided herein nay be further purified on
HPLC, by coIIectlng the conpound as it elutes fromthe HPLC
-67- WO MBI 31243 PCTUSI6/04567
PCT/ US96/ 04567 col um u5|ng thhod 1, shomm bel ow. The volatlles are
t hen evapor at ed ape=tfe—t-esiecHre . i ne
sol uti on. 5 HPLC thhbd 1
Col um: Wydac, (prr], 250 mm x Flow. 1.0
m./ mn Sol ve[lT- A I0 NMNrso TO Sorvept B:
100% acetoni tri | epEX& i ' 2593
0% B 0 mn {exdiple R Det ecti pn by
Nal probe 15 thod 4 250 m x
4.6 mm Fl ow: == ' f~eHm
ion, 30 nM 20 Example 4 phosghate, pH = 3.7, S%dI gonitrile
Sol vent B: 20% so N acetjqui grile G a t 0% B
10% B 40% B %‘é '7&5 -0 ﬁqzu T T ~SO—TT
35 nin 40 m n |BEXamode éction By ONal probe 88 TI.C Mot haod 1

Example 7 12.3 92

Example 8 8.7, 9.2 70

Example S 8.3 80

The values reported in Table 1 were obtained using

HPLC Method 1. One retention time is shown for most of

these examples. The two species that comprise these

5 radiopharmaceuticals are usually not completely resolwved

by this HPLC method. Typically there is a shoulder on
the main peak reported.

- OEility

10 The radiopharmaceuticals provided herein are useful
as imaging agents for the diagnosis of cardiovascular
disorders, such as thromboembolic disease or
atherosclerosis, infectious disease and cancer. The
radiopharmaceuticals are comprised of phosphine or

15 arsine ligated technetium-99m labeled hydrazino or
diazenido modified biologically active molecules that
selectively localize at sites of disease and thus allow
an image to be obtained of the loci using gamma .
scintigraphy. The complexes described in Examples 1-3

20 were evaluated for potential c¢linical utility as
radiopharmaceuticals for the diagnosis of thromboembolic
disease by performing imaging studies in a canine model
of deep vein thrombosis. The blood clearance rates for
the complexes were determined in the arteriovenous shunt
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Gel man | TLC-SG stri ps, 1 cmx 7.5 cm developed in 1:1

acetone:saline (0.9%9. _30 Anal ytical _and Yield Data for [err]Tc
Reagent s -68-
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PCT/ US96/ 04567 HPLC Retention time % Yield

Method 1 (rwe¥6s1243 Exanple 1 10. 4 05  PCT/USRGIMSETe 2
12.8 93 Exanpl e 3 15.9 93 Exanpl e
4 10.0 70 . ,Exanpl e 5 . 6 83

Exanpl e 6 9 g Wodel. Sa1d881ngg1n§xarﬁ§||.@217es showgd that the

92 Exanpl e 8 radipha®undceuticals proOvided Exawgaie @re ufeful in

80 The MyalMES EBP d.n Table 1 were obtained using HPLC
Met hod 1. One retenltlglr% I me t?IE&%}OV\M for nost of t hese exanpl es. The

two species that conprise these 5 r adi ophar maceutlcal s are usually not
conpl etely resobved ‘ acy 30N7 gelly tAbides i s amodedl der

on the main p%?ﬂi:cf triad of ev?nfs (hypercoUE;‘ullattXblelo
The radi ophar ITHCEU'[IC S p

th
rovi de ﬁe ein are us as i magli ng agents
for the diagnosis R (Wa"sl&ﬂ?ap Stagisor géPy §BEﬁraser6F?BB‘§ﬁ‘gdl ic
di sease or at tusmxﬂm]osfer théedtormas idns axfsS ea andnoascdibrive rich

actively growing thrombus. The procedure was as
10 follows: Adult mongrel dogs of either sex (9-13 kg)
were anesthetized with pentobarbital sodium (35
mg/kg,i.v.) and ventilated with room air via an
endotracheal tube (12 strokes/min, 25 ml/kg). For
arterial pressure determination, the right femoral
15 artery was cannulated with a saline-filled polyethylene
catheter (PE-240) and connected to a Statham pressure
transducer (P23ID; Oxnard,CA}. Mean arterial blood
pressure was determined wvia damping the pulsatile
pressure signal. Heart rate was monitored using a
20 cardiotachometer (Biotach, Grass Quincy, MA) triggered
from a lead II electrocardiogram generated by limb
leads. The right femoral vein was cannulated (PE-240)
for drug administration. A 5 cm segment of both jugular
veins was isolated, freed from fascia and circumscribed
25 with silk suture. A microthermister probe was placed on
the vessel which serves as an indirect measure of venous
flow. A balloon embolectomy catheter was utilized to
induce the 15 min period of stasis during which time a
hypercoagulatible state was then induced using 5 U
30 thrombin (American Diagnosticia, Greenwich CT)
administered into the occluded segment. Fifteen minutes
later, flow was reestablished by deflating the balloon.
The radiopharmaceutical was infused during the first 5
minutes of reflow and the rate of incorporation
35 monitored using gamma scintigraphy.
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radi opharmaceuticals are conprised of phosphine or 15 arsine |igated
technetipum9aom.] abel ed hydrazi no_ar diazenido ondifi.ed. biologically
active nol ecul es that selectively localize at sites of disease and

t hus al |l ow an imge to be obtained of the |Ioci using gama
scintigraphy. The conpl exes described in Exanples 1-3 20 were eval uated
for potenti awossddiedscal utility as r adi ophar maceut i cal RCWE96/p4%67

di agnosi s of thronmboenbolic di sease by performng inmaging studies in a

cani ne nodel of deep vein thronposis. .The.bl oo ar ance reat egofor
t he conpl exes were detmgg@ﬂ%h@gsﬂm Sﬁ‘éﬁ'ﬂi mongr

- 69- _ V\D %f3lﬂé§her sex (9-13kg) were anesthetizP@T/ UI9HLHB4567
model . Sai d "(: 'le§od§ﬁﬂ"v?§|5 rﬁd??@g it ¥€) and ventilated with

radi ophar naceut i c pr ov herein are us | magl n )
t hr ombosi s. 5 room C@tﬁanlBeéb‘ GELRTTAF ﬁﬁisFé‘bﬁfbdé? Stfg?ikgg/mﬂnaél
I ncorporates tite tmlakgbf eRFentasrtdwyiel cmsegad\n:tel [dexerminatibat erthpeledbd of

stasis. L ow shear SRMGELRTERELry was S5BEAIAed Obsthe of O EBYLAR. Bl feq

venous fibrin-r grow ng rocedure was as
10 fol |l ows: AduIPO%ﬂEjPlé]-eB%gs %ﬂt]@?‘f%r ‘?@x 248713209 ConneCtﬁQr go a
anest heti zed W t Brpemdmbpréssate spahsducéBS(P231ID; nOkkard, GA). aMdan

I d h b Kk
Lo e L BB s YL R Shmig el

15 artery wastGanpulseedlei PHessussl i5idnal | cHepst yEORf MRS m°n1t@é?¢aet er
(PE-240) and conneﬁgeﬂgta T a¥idabitashpines et BiotacH, WYKL uind?31Mh)

Oxnard, 4. Mean @Eiﬁss ¢ tH‘?:‘?n“'a 1eaﬁeE&eéig§€r3\?§rﬂe&rﬂ%QR g‘gﬁe\.‘h@egaﬂ?' ng

t he pulsatlle ure sl € was

car di ot achomet er (Bl’é‘?ak#ﬁd% as”s quﬁéy VRER vas gepnulated (Pﬁraﬁpg femd |11
el ectrocardi ogram Gﬁﬁﬁr&mﬂrﬁ)sﬂrid’ﬁlon Theedtih Thémorght aremirials vahd vvas

cannul ated (PEr40)onoray il Ude P TURAALION AR STISEUICY - 8L, B! 1

j ugul ar romtascia and Circunscri
with silk suture. <$AW%¢@%¢nerﬁigméere@b§aha§0pl §c§ed-'%hlsr MO){h%alfb%%a

whi ch serves as anfilrkd gilyeRaglefe Of ubBRPUPE-200) ah@Veonnedied @2th a
enbol ect ony cat het% ?M\'ageéi:t 'clrl %qfd stﬁlsggatﬁ{egg&gf‘te&kgﬁl%aql F'E 54B?rt8df8

stasis during whic then i nduced
using 5 U 30 thr¥dbpRtracarpprea al!it@g’ﬂé’st‘ﬁe@io&s SIG"éTénV\ﬁ )-CT§hunt

20 patency was monitored using a doppler flow system (model
VF-1, Crystal Biotech Inc, Hopkinton, MA) and flow probe
(2-2.3 mm, Titronics Med. Inst., Iowa City, IA) placed
proximal to the locus of the shunt. All parameters were
monitored continuously on a polygraph recorder {model 7D

25 Grass) at a paper speed of 10 mm/min or 25 mm/sec.

On completion of a 15 min post surgical
stabilization period, an occlusive thrombus was formed

by the introduction of a thrombogenic surface ( 4-0

30 braided silk thread, 5 cm in length, Ethicon Inc.,
Somerville, NJ) into the shunt one shunt with the other
serving as a control. Two consecutive lhr shunt periods
were employed with the test agent administered as an
infusion over 5 min beginning 5 min before insertion of

35 the thrombogenic surface. At the end of each 1 hr shunt
period the silk was carefully removed and weighed and
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adm nistered into the occluded segnent. Fifteen m nutes | ater, flow

was reestablished by deflating the ball oon. The radi opharmaceuti cal
was infused during the first 5 m nutes of reflow and the rate of

i ncorporation 35 nonitored using ganma Sci nt i gr aphy.

- 70- WD 96/ 31243

PCT/ US96/ 04540 96/31243 Arteriovenous Shunt Mbdel: Adul PCEEA$67d0gs
of either sex (9 13kg) were anesthetized W th pent obar bi t al
sodi um (35 ng/kgi.v.) and ventilated with roomair via_an endotracheal
tube (12 strokes/ n$h92§ igcogpPkgfionFalete¥Ringd YidssHedldatBHhiingq on,
the left ~ car othtombussweighs wasncarhddved byasubbatdoenk thedweight

P eer " paal o OBl A1 Fillr 18908008RELE Edch Tne roral HOAFHO GPOU @

transducer (P231D, pressure was
det ernmi ned via danph®gSiHe on FemoypdafrPe BRESIRHNL i @‘?&Ienﬂéamw@t‘@ﬁmas
moni t or ed 3si WgtBde@ndi prachomet ethe B Dtstchsh@hasan@uieveyy ) min

e e o (ERGrade C0f AP AR 1M crearanb I WEREE, £

jugul ar vein was cann mnistration

fenoral arteries ahHOOQSCﬂEﬁﬁfHI Geg M%&ﬁn&ﬂgfégawl?ﬂ' sthrempin-
treated - (Si gineeted Siaveldhaienainulacidn (plageldDd) ATPakeDease) ,

(11 Led pol vethy! eng bt A LE% el distnes! el rdpplace BiEENRRS! O

of silicon treated orpore
art eri o- venoust&huhige (was/plsghpar formed ﬁétéﬁc’})llwa@trﬁ?ﬁﬁaﬁlér ed using a

doppl er fl ow system (nodel VF-1, Crystal Biotech Inc, Hopkinton, M)
and flow probe (2-2.3 nm Titronics ﬁ@gu Jist., lowa Cty, 1A placed
proximal to the |locus of the shunt. Al parane ers wer e noni t or ed

continuously on a pol ygPleiresadssdef theddraging ssudies erfarmed,ancthe peed
of 10 mimn or 25rHHi§§Earmaceut1cals I Bemplrig adn &@id @ ldren shdvastin

surgi cal Liza Iu5|v fo

by the int rodu?f e} 1%\”:%1 f%’@ﬁ%"&gg%. C s i 2&8{9%%%&%:% ed&g% op
thread, 5 cmin |gngprh, sBowWscdshe rfd'xrombus t opd |ratigs), ithe Pektemunt
one shunt with t hegghpPRIshows &R tHiGmbasat60misPle ravioeoBBeaihbdef fdti

shunt peri ods £ HE" $mETRL O¥Gd abbliln "G pbEShy P rTDNS SLE £k AP
and comparing the number of counts in each region. The
20 values reported are for the images obtained at 15, 60
and 120 minutes after the end of the infusion of the
compounds. Even as early as 15 minutes, the three
radiopharmaceuticais have higher ratios than the
negative control; the differences are pronounced by 60 -
25 120 minutes.

Complexes in which the biologically active

- molecules, Q, are chemotactic peptides can be evaluated

for potential c¢linical utility as radiopharmaceuticals

30 for the diagnosis of infection by performing imaging
studies in a rabbit model of focal infection.

Rabbit F 1_Inf . Model

Using aseptic technigue, adult rabbits of either

35 sex (2-3 kg) were anesthetized with Ketamine/xylazine

(15/1.5 mg/kg,i.v.} wvia the marginal ear vein. Each
-72-
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i nfusion over 5 mn beginning 5 mn before insertion of 35 the

t hronbogenic surface. At the end_of each 1 _br shunt period the silk
was carefully renmoved and wei ghed and -71-

WD 96/ 31243 PCT/ US96/ 04567 the %
i ncorporation determ ned via well counting. Thr ombus wei ght was

cal cul at ed bwoseBisacti ng the wei ght of the silk pri oPCHYSHUEIrent
fromthe total weight of the silk on renmoval fromthe shunt. Arteri al

bl ood was 5 wit hdr.a iy st.shun ry.3

thereafter for det®PHF a g%?‘ub# d:té%ar aﬂgeéu% 5t Qb{p PDGEQ of
col | agen-i nduced # aC@Ilét aggréggt i BASteKieFDbi Rhigh mu$ﬁlaleced Atat &ha
degranul ation (pl %I;&Jx%brﬁEereixﬁ@%mt, 18 49rnf§1rmdum leatB andmpl aka] et

count. Tenpl ate bl eedl erfor n_ intervals.
Resul t s l&é&ﬁFstﬁgﬁtﬂ%n?%éﬁ % lf(?gg é?% )6gon YHe
r adi ophar maceubi c&# st@ﬂaCBquﬂms wasndthear epght)cmmed §l5d IIil'gQJr @rd madd

Tc-99m al bumi n, av&ﬁatlhiedcaﬂéﬁ%ommqrt QBing a réHaHth r%'éﬁ%aﬁ@ﬁ For

t hronbus-t o- bl ood rati Qs (#3& g ﬁ'é USE

nuscl e ratios obt a?ﬁ? & P}oﬁfessuret STRGE 18€ df %%aﬁﬁmé? i ons
of interest vesl cenpadatgd heinbniser cﬁamrt%lllﬁ@amlb’@gﬂ'mien‘me

20 val ues report%t@féiéczoranfdh%ohﬁ%&&%dogbabnﬁ?e@éuﬁé tﬁéhsducer angyelz)
m nutes after _the end af

E
Ty o 16 Thus tarial higed BreR8plh: Ak derermifed s i she
rati os than the pulsatdgat i pressareokignbd .diHdaartencase awaspmoytosEd by

60 - 25 120 m mﬁseﬁn a cardlotacm&(e%r’l@ lgeh fP@mbia‘)lPQé&alﬂIy
active nol ec re chenotactic Brag’ es cgnagﬁ g}uate

for potential cli rﬁ KA PIram. SENSSRLLHAO¥LLAIR ugnar
di agnosi s of i nfeotgign W§1specra‘muﬁanged nEgrngdrug adsuunmse:galmom r ablill

nodel of focahsi nfigctiRiters were m&fé&@oﬂt&frﬁ%sqs} Meded poly raph
Usi ng aseptic techni E& ,_ﬁadu t rabbits of either sex (2-3 Kg re

anest hetized with e/ xyl azi ne (15/1.5 ng/kg I.v.) via the
mar gi nal ear vein. Each

On completion of a 15 min post surgical

stabilization period, the agent was infused over 1-5 min

20 (1-20 mCi). On line assessment of the rate of

incorporation into the inflammatory site was

accomplished using serial scintigrams acquired at 0-3

and 18-24 hrs posttreatment. Images were acquired for a

preset time of 5 min/view. To characterize the location

25 of the peptide, region of interest analysis was

performed comparing the infected thigh to the

contralateral normal muscle at the corresponding time.

Arterial blood was withdrawn prior to administration and

every 30 min thereafter for determination of blood

30 clearance, hematological profile and white blood cell

function. On completion of the protocol, the animal was

euthanized and the biodistribution of the compound
determined via gamma well counting.

13-

SUBSTITUTE SHEET (RULE 26)



-72- WD 96/ 31243 PCT/ US96/ 04567

ani mal was adm nistered a_1 1 suspension of 2 -x 10E9 of e Coli in
the posterior thigh nuscle. At the appropriate tine point, 18-48
hrs |ater, each ani mal was anest heti zed with pentobarbital sodium (35
ng/ kg,i.v.). 5 A tracheotony was then perfornmed and the an| mal

ventil ated wwdoexiad®m ai r using a rodent respirator. For CIrYS8e/p4567
pressure determ nation, the left carotid artery was cannul ated with a
saline-filled poly f'%] catheter and connected to a pressure
transducer. Mean arteri aFEBf ood pressure was determ ned via danping

t he pul satile pressure signal. Heart rate was nonitored using a

cardi ot achonet er tyiggex echdicpyHagmheadeidal comp&&ee;hgosafﬁmmahgﬂee@t ed
by linb leads. A jugul ar

s cannul.at.ed f ug |stra i on.
Al 15 paraneters were? %‘ﬁ??ﬁsr(ége(:o S| f/nor{la %1 3}3%%@0 4
recorder. 5 Griebeglicaldy oﬂc‘éle nonoygpstcgmgcéad to said

stabilization period, thgePgest, Was Eareseta@¥I1drp Miyardl), &1-2écowd) .
On |line assessnent of_the ratien int.o

inflammatory site was anc15285}§p| ié%gﬂdUS$?18a§g?I a?gscﬁrrﬁ‘?bilaﬁn%cq%h? ed
at 0-3 and 18- 24 hradjepharmagensical.nmpsionsldyadianing & olinking

preset time of 5 mi n/VI@f&uﬂ%@&waptﬁﬂdzQ:ﬂél%tldacahaoaalaSbleiogiesny
peptide, regi of ter est _analysis was performed conparing the
infected thighto the act W HEPHPat eral normal nuscle at the corresponding
tinme. Arterial blood was wi thdrawn prior to adm nistration and

every 30 nin theregfterAfﬂdfbéﬁmdwut%aqf o2l eadim3Q ha{reﬁ@aacsmkmg
hemat ol ogi cal profile and whi tet bl cod ce 1 functi on Og gng if;?
the protocol, the ani med R © eé'hﬁ%d FReIATE T ﬁé‘dbis8& FPHBPT GH t he
conpound det er m neactdve gaouR-wel | counti ng.

- 73~ 15

3. A radiopharmaceutical of Claim 2 of formula:

[(Q)a'Ln-Cn')x-Me(Az1)y(Ar2)z (1)

20
wherein:
Q is a biologically active molecule;
25
da' is 1 to 290;
Lp is a linking group of formula:
30 '
M- [Y1({CRS5RS6) £ (21) £7Y2]) £ -M2,
wherein:
35 Ml is -[(CHp)gZl]lg:- (CR55R36)g4e~;
-74-~
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WD 96/ 31243 PCT/ US96/ 04567 VWHAT |'S CLAI MED:
1. A radiopharmaceutical_conprising.a trangsition netal

radi onuclide, a transition metal chelator, a 5 biologically active
group connected to said chelator a first ancillary ligand, a
second ancillary |igand capabl e of stab|I|Z|ng t he
r adi ophar nacwet9sstdd3 opti onally having a |inking gr GE“E%WM@@n sai d
chel ator and said biologically 10 active group.
radi opharnmaceutical of daiml |ng rou betmeen sai d
chel ator and said biologically 1S _?g%5#§kﬂ@ d&é(CHﬁ?qg"P 3. A
r adi ophar maceutical of Caim?2 of fornula [err] 20 wherei n
Qis a biologically active nDIe Ls 1 to 20;
L[err] is a |inking group of fornu 1nd%§en?entﬁy o0} wher ei n:
[err] -74-

5 g' is independently 0-1;

g" is independently 0-10;

f is independently 0-10;
10
f' is independently 0-10;

£* 1s independently 0-1;

15 vl and Y2, at each occurrence, are .
independently selected from:

a bond, O, NR36, c=0, cC(=0)0,
OC(=0)0, C(=0)NH-, C=NRS6, 5, S50,

20 S0O2, 803, NHC(=0), (NH)2C(=0),
(NH) 2C=S;

Zz1 is independently selected at each
occurrence from a Cg-Cjy4 saturated,
25 partially saturated, or aromatic
carbocyclic ring system, substituted
with 0-4 R37; and a heterocyclic
ring system, optionally substituted
with 0-4 R57;
30
R55 and R3¢ are independently selected at
' each occurrence from:

hydrogen; C1-Cjip alkyl substituted
35 with 0-5 R57; alkaryl wherein the
aryl is substituted with 0-5 R57;
-75-
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g i s independently 0-10Q; ) g'_is independently 0-1;
g" is independently 0-10; f is independently 0-10;
10 f' is independently 0-10; f"
I s independently 0-1; 15 Y[err] and Y[err], at each
occurrence, VD es/31243 i ndependent | y sel cRERAIBISP4IHT

a bond, O NRerr], CO =00 oC(=0 O,
C(=ONH, CNRerr], S, SO 20 SJerr], SOerr],
NHC(=O), (NH)[err]C (=0, (NH) 2C=S;

Z[err] is independently sel ected B2’ eash 1ndependently selected at each
occurrence froma Cerr]-Cerr] satura&dyréice from the group: hydrogen,.

partially saturated, or aromatic car bocycl Igafing
system substituted OH, NHRRS.; @{200B%8. fF &"O)Rge'
heterocyclic S ad =D)ORMEMC eraiordd), | ¢ (soh srPBut, ed
with 0-4 R57; 30 Rbonand gRb8are gagdenderidyr s@ ected
at each occurrence from58
hydrogen; Clerr]-Cerr] alkyl substitNB§ @50)R>8,  NHC(=0)NHRPS, 0.5
R57; al karyl wherein the NHC (=8) NHR>8ar ydr, saiubshattivedyw t h
0-5 Ro7; wher®™ attached to an additional

10 molecule Q, R®7 is independently

selected at each occurrence from the
group: O, NR38, (=0, c(=0)0,
0C(=0)0, C(=0)N-, C=NR38, s, 50,
_ S0z, 803, NHC(=0), (NH)2C({(=0),
15 {NH)2C=S; and,

R58 is independently selected at each
occurrence from the group: hydrogen;
C1-C¢ alkyl; benzyl, and phenyl;

20
x and y are independently 1 or 2;
z is independently 1-4;
25 My is a transition metal radionuclide selected from

the group: 9%mpe, 186Re and 188Re;

Ch+* is a radionuclide metal chelator coordinated to
30 transition metal radionuclide Mg, and is
independently selected at each occurrence,
from the group: R4ON=N+=, R40R4IN-N=, R4ON=,
and R40N=N(H)-, wherein

35
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Rlerr] is.independently sel ected_at _each o

occurrence fromthe group: hydrogen, OH,
NHR[err], C(=ORerr], OC(=ORerr], 5
(=0 ORerr], C=0QORerr], (=ONRerr]-

C=N, SRl erwossssf® err], SJerr]Rerr], PCT/US96/04567 NHC
(=O R err], NHC(=O) NHR[ err], NHC( =S) NHR58;
or, alternatively, 40 when attached. to an

addi tional 10 R1¢ is indgrepfenplYR 8 PStEY ndpeRFR 1y
sel ected at each occurrence fromotherrence from the group: a bond geolp: O
NRlerr], C=0O (=00, C1-C10 alkyl substqgut@d) wir.@( —@)N R52,
C=NR[err], S, SO err] GR ]C Cﬁ Q}
(NH[err]C(=0, 15 aryl Substltt(m ,x:p] 9;-_33 %nd! ycloakly

Rlerr] is indegendently sel ect edsaibseacluted with 0-3 RS2, heterocycle

occurrence fromthe group: hydrogen,s¢ j tuted with 0 3 R5 2 ,
Cerr]-Cerr] alkyl; benzyl, and p eny 8

i ndependently 1 or 2; hetefopgcllﬁe@ﬂfgﬁdéﬂglp@t:1:1,3}:9!3 Z%Ch 0-3
Merr] is a transition netal radrRbducdiaiayelsatisedtiitewith 0-3 R52 and

the_ group: [err]Tc, [err]Re and %?ﬁé%@?%%bs%uted with 6;[3erp{5]2. i s a

radi onucl i de netal chel ator coor “transition
metal radiond®ide Merr], and is I ndependent |y sel ected
at each occurrence, R4l is indép&xibdielygrsalectBde frbin-ther gteup:

?I?[Serr] Rierr] N-N=, Rierr]N=, hydrogen7 aryl %ﬂﬁft@é*'&l% D \ynﬁgﬁl n
C1-Cio alkyl substituted with 0-3 R52,

and a heterocycle substituted with 0-3
15 R52;

R52 is independently selected at each
occurrence from the group: a bond to Ly,
=0, F, C€l, Br, I,-CF3,-CN, -CO2R33,

20 ~-C(=0)R%3, -C(=0)N(R53},, -CHO, -CHL0R53,
-0C(=0)R53, -oc{=0)OR532, -0OR>3,
-0C(=0)N(R53),, -NR33C(=0)R53,
-NRS54c (=0)0R532, -NR53C(=0)N(R53),,
-NRS54502N(R53),, -NR54502R532, -503H,

25 -S02R532, -gR53, -g(=0)1R533, -SO2N(RS3),,
-N{R53),, -NHC(=NH)NHR53, -C(=NH)NHR>3,
=NOR3S3, o, -C{=0) NHORS3,
-C(=0)NHNR®3R53a, _QCH2CO2H,
2- (1-morpholino)ethoxy;

30

R53, R53a, and R54 are each independently
selected at each occurrence from the
group: hydrogen, Ci-Cgs alkyl, and a bond
to Lp;

35
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Rlerr] is independently_selected at each

occurrence fromthe group: a bond to Lferr],
Cerr]-Cerr] alkyl substituted with 0-3 Rerr],
aryl substituted with 0-3 Rerr], cycloaklyl 5

substituted W24 Rlerr], heterocycle PCT/USSGPASET ¢ ut ed
W th 0-3 R5 2 het er ocycl oal kyl substituted
with 0-3 5152. t t 0:3 R5 nd
al karyl substituted w tﬁLb 135 F%Z t0a‘{r?é:"kl)ﬁ“m:%"utﬁgla‘tﬂﬁ %%EQ?EE g fgom ghg
i ndependently sel ected from gm;llgroup hydr ogen,
aryl substituted with 0-3 R52, Cerr]-Cerr] alkyl
substituted with 0-3 Rerr], and a heterocycle
substituted with 0-3 15 dioxygen ligand, Rl err]
is independentdy selected at fmstionalized aminocarboxylatenceandr ence
fromthe group: a bond to L[err],nalide; =0, F, d, Br,
-CF[err],-CN, -CdJerr]Rerr], 20 -C(=O)R[err],

C( O)N(R[err])[err] - CHO, CH[err]CR[err],
-OC(=ORerr], -OC( =ORerr], -ORerr], -OC (=0
NN(R[R[ er]r]c%[%;r], -i\lR[e Clé-z% %cﬁﬂﬂary 1)1ga.nd capable of stabilizing
- err = err - err err
-NRerr]sOerrtN(Rerr])[err} 1]’ R{déﬁc’%’[’g(ﬁ"g‘r[ﬁ’ﬁ[lé%arl] sekeftpd) fromsthe

-SJerr]Rerr], -SRerr], %rcm:R[err], -SCIerr]N(R[err])[err]
-N(R[err])[err], -NHC(:NH)NHR[err], -C(=NH)NHR[ err],

=NOR[ err], NJerr], -C(=0 err], -C (=0
NHNR[err]Rlerr], - OCH err | &038% prL-Ww-Atl,
2- (1- nor phol i no) et hoxy; 30 Rlerr], Rerr], and Rerr] are
each independeqg |y wherein: sel ected at each occurrence from
t he group: hydrogen, Clferr]-Clerr] alkyl, and a bond
to Ln; 35 -77-
A? is independently selected at each
occurrence from the group:
PRE1RE2RE3 and AsR51R52R53;
20
Al0 and A1l are independently selected at
each occurrence from the group:
PRS1R62 and AsR61RS2;
25 W 1is a spacer group selected from the

group: C1-C10 alkyl substituted with
0-3 R70, aryl substituted with 0-3
R70, cycloaklyl substituted with 0-3
R70, neterocycle substituted with 0-

30 3 R70/ heterocycloalkyl substituted
with 0-3 R70, aralkyl substituted
with 0-3 R70 and alkaryl substituted
with 0-3 R70;

35
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Alerr] is a first ancillary ligand selected fraomthe
group: di oxygen | i gand, 5
functionalized am nocar boxyl ate, and hal i de;
AL2 is an ancillary ligand capable of stabilizing 10

radi ophar mac NQ 963243 sel ected fromthe grmﬁfr’"sw}'%
Alerr] and Alerr]-WA[err], 15 wher ei n:

A9 is independently sel ect ed at ?zegqh R62

yence
fromthe group: ' ﬂ[ eRrGr3 R[aerr] I‘:'![nge endr)]%fé‘i

AsRlerr]Rlerr]Rlerr]; 20 selected at RP@F‘r pegierenGs Eromy ghe
i ndependent |y sel ected at group: C1-C10 a&ad&yll oschbst ttweedr om
t he group: . re]Rperr n . :
25 W is a spacer grgﬁgﬁ[% 3 lﬁed’ fér %ﬁ&%@ﬁ%lﬁ[%%
group: Cerr]-Gerr] alkyl substitut eé-wlﬁ ' CYC1°a1kyl substituted with (.3

Rlerr], aryl substituted with 0-3 0-3 R70, heterocycle suﬁg@ltuted

cycl oaklyl substituted with 0-3 . _ 70
het erocycl e substituted with 0- 30 with 0-3 R'7, aralkyl %T’ﬁumd

het er ocycl oal kyl substituted with 0-3 R70, alkarywy mu Bifpeed]
aral kyl substituted with 0-3 R7Oh OaﬁdR7Qr@r1(31aH<ﬁpyl
_sgg_st I tuted 10 suby: thutoedgw&?i 0-3

R70 is independently selected at each
occurrence from the group: F, Cl,
15 Br, I, -CF3, -CN, -cozRr71,
-C(=0)R71, -C(=0)N(R71),, -CHy0R71,
-0Cc(=0)R71, -oc(=0)0R71la, -OR71,
-oc(=0)N(R71),, -NR71lc(=0)R71,
-NR71c(=0)0R71, -NR71lC(=0)N(R71),,
20 s03-, -NR71s0oN(R71),, -NR71ls0zRr71a,
-S03H, -802R71, -s(=0)R71,
-S02N(R71}),, -N(R71),, -N(R71)3*,
-NHC (=NH)NHR71, -C(=NH)NHR71,
=NOR71, NoOa, -C(=0)NHOR71,
25 -C(=0)NHNR71IR712, -OCH2CO2H; and

R7! and R712 are independently selected
at each occurrence from the group:
hydrogen and C31-Cg¢ alkyl; and

30
pharmaceutically acceptable salts thereof.

4. A radiopharmaceutical of Claim 3 wherein:
35 :

Q is a biologically active molecule selected from
the group: IIb/IIla receptor antagonists,
-79-
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Rlerr], Rerr], and Rlerr] are independently

sel ected at each occurrence fromthe ' group:
Cerr]-Cerr] alkyl substituted with 0-3
Rlerr], aryl substituted with 5 0-3 Rerr],

cycl oal kyl sweossist248ed Wit h 0- BCHY§96/04

het erocycl e substituted _ with 0-3 R70, aral kyl
:33:{ : t 3{ gg IIb/IIla rece;\émﬁéﬂ (féggl%%[ rl }baﬂ(%nﬁlndmg
aryl al karyl 10 peptides, lsubktaytus edbmnﬂb,n@} 3 p¥ptides,
Rlerr] is independently sel egbgdeabr£8CBeptides, somatostatin analogs,
occurrence fromthe group: Br, T,
-CFlerr], “CN, -OQerr] R[axgprfelectm binding peptides;

-C(:O)R[err], BC(=O N(Rerr])[err], -CHerr]OR err],

-OC(=O R err], -OC(:O)GQ[éSr},tOG?i[err], -0C

(=ON(Rferr])[err], -NRlerr]C (=QRerr],

-NR[err]C(=O OR[err], -NRL.err]C(=ON(R[err])[err], 20

Sderr]-, -NR[err]SCIerlF‘] R[err])[err], -NR[err]SOerr]Rerr],

- SJerr]H, -SOerr]Rerr], S (=ORerr],

-Sgerr] N(Rleng] ) [err], -N R[(@Rﬁlp)smr-] (¢3-DRBEREE) E¥E By LCRESRS6) g,
-NHC(=NH)NHR[ err], -C(—NH)NHR[err

=NOR[err], Nderr], -C (=0 NHCR[err] 25
-C(=ONHNR[err]R[err], -OCH[dber?DCIerr]H; and

Rlerr] and Rl err] are independently sel ected

at each occurrence fromthe group: hydr ogen
and Jerr]-CJerr] alkyl; and 30 phar maceutical |y acceptabl e
salts thereof 15 4, A radf ophd4Peceutical of Claim3 wherein: 35
Qis a biologically active nolecgl ggsplsacted from t he
group: IIb/1lla receptor antagoni stsé 1-5;

-79-

vl and Y2, at each occurrence, are
independently selected from:

20
0. NR56, C=0, C(=0)0, OC(=0)0,
C(=0)NH-, C=NR36, s, SO, SO2, SO3,
NHC (=0}, (NH)2C(=0), (NH)2C=S;
25 R55 and R56 are independently selected at
each occurrence from: hydrogen, Ci-
C10 alkyl, and alkaryl;
30 X and y are independently 1 or 2;
z is independently 1-2;
Me is 9o H
35

-80-
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l1blllla receptor ligands, fibrin binding peptides,

| eukocyt e bi ndi ng pepti des, chenot acti c pepti des,
somat ost ati n anal ogs, and sel ectin binding peptides; 5
d is 1lto 3 Ll[err] is: [err] wher ei n:
15 WO09631248' i s 0-5; f is 0-5: PCIUSIEN4567
f' is 1-5; Y[err] and Y[err], at each occurrence,
%,reNR[ err], C=0 C(=0) 6}, df ‘bn%le eo'}xdue tlld% mgl:gftcdefart%rg cozod RFEd to
C=NR[err], S, SO SOerr], scqag;srz]tlon metal radionuclide MNHC@.-ng)

(NH)[err] (=0, (NH)[err] C-$ndependently selected 555 cAdh I%5(§3c1§’f:.eence.

i ndependent|y sel ected at currenc [ om
hydrogen, derr]- from the group: 8[4 Nri* 3 %ng avar ka (?N

30 x and5y are i ndepergdnRASN=IN (@) -2; zis |ndependently
1-2; Merr] is [err]Tc; 35

- 80-

R40 ig independently selected at each
occurrence from the group: aryl
substituted with 0-3 R52, and

10 heterocycle substituted with 0-3
R52;

R4l is independently selected from the
group: hydrogen, aryl substituted
15 | with 0-1 R52, C3-C3 alkyl
substituted with 0-1 R52, and a
heterocycle substituted with 0-1
R52;
20
R52 is independently selected at each
occurrence from the group: a bond to
Ln, -CO2R33,  -CH0R33, -S03H,
-s02R53a, -N(R53),, -N(R53),+
25 -NHC (=NH)NHR®3, and -OCH2CO2H;

R33, R532 are each independently selected
at each occurrence from the group:
hydrogen and C1-C3 alkyl;

30
A1 is selected from the group:

pyrones, pyridinones, and
functionalized aminocarboxylates;
35

-8]-
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Clerr] is a radionuclide netal chelator coordinated to

transition netal radionuclide Merr], and is ' i ndependent |y
sel ected at each occurrence, fromthe group:
Rlerr]N=Nerr]=, Rerr]Rerr]NN=, R err]N= 5 and

RAON=N( H) - ; WO 96r31243 R40 is independently selP&d{Us¥64567oach
occurrence fromthe group: aryl substituted with

0-3 R52, and 10 . heterocycl e substituted with 0-3
Rerr]; B2 1s selﬁteeflr ]f'rlmé1 %’ﬁ%e‘%‘é’g‘&’ént |y selected fromthe
group: hydrogen, aryl substituted 15 wth 0-1
Rlerr], derr]-Clerr] al kyl a9 and A10-w-all, substituted with
0-1 R52, and a het erocycl e substituted with 0-1
R52; 20 R52 is independently selected at each
occurrence frodthe group: ahegednto L[err],

-CJerr]Rerr], -CH err]OR[err], -SOerr]H,
-S ., -N wa 3N , 25
Jerr]R err] (R[err])[err]éaﬁﬁﬁ%esrl&ul{&r;r]

-NHC(=NH)NHR[ err], and -OCH err] Rerr],
Rl err] are each independently sel ected at each
occurrence fromthe group: Al10 and All are PR61R62, hydrogen and
Cerr]-Cerr] alkyl; 30 . Alerr] is selected fromthe group:
pyrones, pyridtthones, and functionalized

am nocar boxyl ates; 35 W 1is a spacer group seledtled from the

group: C1-C3 alkyl substituted with

0-3 R70, aryl substituted with 0-3

R70, and heterocycle substituted
15 with 0-3 R70;

R61, R62, and R63 are independently
selected at each occurrence from the

20 group: C1-C3 alkyl substituted with
0-3 R70, aryl substituted with 0-3
R70, and heterocycle substituted
with 0-3 R70;

25 R70 is independently selected at each
occurrence from the group: -CO2R71,
-OR71, -s03~ and -SO3H; and

R71 is hydrogen.
30

5. A radiopharmaceutical of Claim 4 wherein:

Q0 represents a bioclogically active molecule
35 selected from the group: IIb/IIIa receptor
antagonists and chemotactic peptides;
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Alerr] iqspJecredfromthe__group' ALerr] and
Alerr]-WAlerr], wher ei n: Al err]
IS PR[err]R[err]R[err] Alerr] and Alerr] are
PRl err]Rerr]; 10 Wis a spacer group selected from
t he WO 96/31243 group: Jerr]-Cerr] alkyl $96/0458Y Wi t h
0-3 Rlerr], aryl substituted with 0-3 Rerr],
and heterocycle substityted 1,5 with 0-3 R70;
Rlerr], Rerr], and R err] are i ndependent |y
sel ected at each occurrence fromthe 20 group:
Cerr]-Cerr] alkyl subkjiistted with 0-3
Rlerr], aryl substituted with 0-3 Rlerr], and
het erocycl e substituted err 25
R70 is iyndepend%nt ly sel ect et{GR""B2a% "“[Yl(CRssRss)sz]f ‘(CR55 SR)[ ]
occurrence fromthe group: -CJerr]Rerr],
-OR[err], -SJerr]- and Sq%éd:]H and R71 is
hydr ogen. 30 &S'Har maceutical of Caim4 wherein:
Q represents a bi ol ogi cal ly active nolecule 35 selected from
the group: Ilb/Illa receptor g" is 0-5; ant agoni sts and chenotactic
pepti des; 10 £ is 0-5;

f'is 1-5;

vl and Y2, at each occurrence, are
independently selected from:

15 C. NR°6, C=0, C(=0)0, OC(=0)0,
C(=O)NH-, C=NR5S, g,
NHC (=0), (NH)2C(=0), {(NH)2C=S;

R55 and R56 are hydrogen;

20
X and y are 1;
2 is 1;
25
Ch' is a radionuclide metal chelator coordinated to
transition metal radionuclide Mt, and is
independently selected at each occurrence,
from the group: R20N=N+=, and RAOR4IN-N=;
30
R40 is independently selected at each
occurrence from the group:
heterocycle substituted with R52 ;
35 R4l is hydrogen;

-83-

SUBSTITUTE SHEET (RULE 26)

* [+ L L| S *



- 82- WD 96/ 31243

PCT/ US96/ 04567 d _is 1; Llerr] is: [err]

wher ei n: g" is 0-5; 10 f is 0-5;

f' is 1-5; Y[err] and Y[err], at each occurrence are
I ndependent |y selected from 15 O NRerr],

C(=0) O OC( ~@ss31243 C(=O)NH-, C=NR[er PFIIUWSG"
NHC(=0O), (NH)[err]C(=0), (NH) 2C=S; R55 and R56 are
hydr ogen; 20 X and %.are X zis 1l;, 25

Clerr] is a radionuclide metal cRel afor @cBBPYiTR®d t o

transition netal

radi onuclide Merr],

sel ected at each occur iy

E'Cfs tricine;
RlerrI]NeNerr]=, and R err]Rerr] N

i ndependent|ly sel ected at each

N=: 30

and is
fromthe group:

| ndependent |y

R40 i s
occurrence fromthe

gr oup: 5 2> is PRSIRBARSEocybéxeigubstituted with Rlerr] ;
R61, R62, and R63 are independently
selected at each occurrence from the
10 group: C31-C3 alkyl substituted with
0-3 R70, aryl substituted with 0-3
R70 is independently selected at each
15 occurrence from the group: -CO2H,
~-OH, -SO3H, -S03~.
6. The radicpharmaceutical of Claim 3 wherein:
20 Q is
NH
NHS O
H’\/\)L o
H/\(
ChT:N\‘ HN:I:»\“}DH
L) O
\l NH HN" YO
)
d’ is 1;
25

Lp is attached to Q at the carbon atom designated
with a * and has the formula:

-84~
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35 _ R4l is hydrogeh; - 83-

W0_96/31243 PCT/ US96/ Q4567
Rlerr] is a bond to L[err]; Alerr] is tricine; 5
Alerr] is PRlerr]Rerr]R err], wherein Rerr],
Rlerr], and R err] are independently sel ect ed at
each occurrerwe9%msmmthe 10 group: C[ REVPSR6{04367
al kyl substituted with 0-3 R70, aryl substituted
with 0-3 R70; R70 is
I ndependently sel ected at each 15 occurrence fromthe
group: -COerr]H, - (C=0)NH (CH2) sSCArOI My or r | H, -SO err].
6. The radi opharmaceutical of C aim 3 wherein: 20 Qis [err]
7N " 7 N
LY = WK
3 ~
=N*= N =N-f}l N
5 Cnh' is H ., and

is attached to Ln at the carbon atom
designated with a *;

Me is 9ngC,'

10
A1l is tricine;
Az is PRS1R62R63, wherein R61, R62 and R63 are each
phenyl bearing an SO03H or 803~ group in the
15 meta position; and
X, y and z are 1.
7. The radiopharmaceutical of Claim 3 wherein:
20 _
Q is
NH
NoH

o)
N 0
W-"“ NH HN S0 ©

O

~e

-85-
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d is 1, 25
desi gnat ed

L[err] is attached to Q at the carbon atom
with a * and has the fornul a:

- 84- WD 96/ 31243 PCT/ US96/ 04567
[err] or 5 Cerr] is

H and Is attached to L[err] at the carbon_ atom
desi gnat ed WiwidbsB13es Merr] is [err]Tc; 10 PCT/USS6KYI36T7 | o
tricine; Alerr] is PRlerr]Rlerr]R err], wherein Rerr], Rerr]
and R[err] are each phenyl bearing an SO err]H or Sgerr]-

group in the 15

d' @t &7position; and X, y and z are 1.

7. The radi opharmaceutical of Caim 3 wherein:

10

15

20

25

L, is attached to Q at the carbon atom designated
with a * and has the formula:

- {C=0)NH{CH2)5C (=O)NH-;
* / >
o o« O
NS N
=N*=N N =N-I}l N
Ch: is H , and
is attached to Lpn at the carbon atom
designated with a *;
M, is 99“‘TC;
Ay is tricine;
ALz is PR61R62R63, wherein R! is phenyl, RS2 and R63
are each phenyl bearing an SO3H or 503~ group

in the meta position; and

X, y and z are 1.

8. The radiopharmaceutical of Claim 3 wherein:

Q is

~86-
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20 Qis [err] . - 85-

WO 96/31243 PCT/ US96/ Q4567
d is 1; L[err] is attached to Q at the carbon at om desi gnat ed
with a * and has the fornul a: 5 [err]
or 10 Is attached to L[err] at the carbon atom
desi gnat ed wi Wi 96/3t243 PCT/US96/04567
NH
NzHJ(N O
H N o
OTN\ HNr\n,OH
) o
W NH HN" 0
o)
a' is 1;
5 Lp is attached to Q at the carbon étom designated

with a * and has the formula:

- (C=0)NH (CH2) 5C (=O) NH-;

1¢
7NN 7 N+
l or |
N §
=N*=N" "N =N-l}| N
is attached to Lp at the carbon atom
designated with a *;
15 M. is 99m7c;
A;; is tricine;
Aps is PRS51R62R63, ywherein R5! and R62 are phenyl,
20 and R63 is phenyl bearing an SOsH or SO3~

group in the meta position; and

X, yand z are 1.

-87-
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Merr] is [err]Tc; 15 Alerr] is tricine; Alerr] is
PRlerr]Rlerr]Rerr], wherein R err] is phenyl, Rlerr] and R err]

are each phenyl bearing an S err]H or SgJerr]- group in
the meta position; and 20 X, y and z are 1. 8. The
radi ophar maceutical of C aim 3 wherein: 25 : Qis
- 86- wWOSs9R481243 PCT/ REERHET
NH [err]
9. The radiopharmaceutical of Claim 3 wherein:
Q is

H

o)
H’\/\)L 0
N
O N HNI\",OH
W NH N So ©

O

N
N

4a' is 1;

L is attached to Q at the carbon atom designated
10 with a * and has the formula:

- {C=0)NH(CH2} 5C (=O) NH-;

- * >’ »
l or I
N N
=N*=N N =N":l N
15 Ch: is H . and
is attached to Lp at the carbon atom

designated with a *;

M, is 99mTc;
20
A1 is tricine;

Ap» is PR6IR62R63, wherein RS, RS2 and RS3 are each
p- (2-phénylethyl)phenyl wherein the

-88-
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d is 1, 5 ~ L[err] is attached to Q at the carbon at om desi gnat ed

with a * and has the fornul a: [err]

or is attached to L[err] at +the carbon atom
designated with a *; 15 Merr] is [err]Tc; Alerr] is
tricine; Alerr] is PRlerr]Rerr]R err], wherein Rerr] and R err]
are phenyl, W096/31243 and R63 is phenyl bearing an SO err PFF/Ep6M4362, | -
group in the nmeta position; and . X, y and z are 1

-87- WD 96/ 31243 . _ )

PCT/ US96/ 04567 9. The BRSBY3BRBY HeRRRXS &R SOpH(CPR $PX WKOUR| in the
Qis [err] para position; and

X, Yy and z are 1.

5
10. The radiopharmaceutical of Claim 3 wherein:
Q is
10
NH
NzH’JZN 0
H"\\~“\r/u. o)
ﬁ/\(
CL§[fU\\ |1N:I:’\TTJ)H
j NH  HN" o ©
O
a' is 1;
15 Lp is attached to Q at the carbon atom designated
with a2 * and has the formula:
- (C=0)NH(CH2) 5C({=0) NH-;
20
7N 27N >
<IN
3 N
=N*=N" "N =hbv N
Ch' is N H ¢ and

is attached to Lp at the carbon atom
designated with a *;

~89-
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d is 1; L[err] is attached to Q at the carbon at om desi gnat ed

10 with a * and_has the formla: [err] . is
attached to L[err] at the carbon atom designated with a
* Merr] is [err]Tc; 20 Alerr] is tricine;
Alerr] is PRlerr]Rlerr]R err], wherein Rerr], Rerr] and R err] are each
p- (2- phenyl| ewosdsppddnyl wherein the PCT/US96/04563 3
WD 96/ 31243 PCT/ US96/ 04567
phenyl et hyl bears an S%er,r HgQr S err]- group in the par a
position; and t ¥Sandtz’are 1. 5 10. The
radi ophar maceuti cal of C aim3 wherein:
A1 is tricine;
5 Ap> is PRS1R62R63, wherein RS1, R62 and R63 are each

p- (2-phenvlpropyl)phenyl wherein the
phenylpropyl bears an SO3H or SO3~ group in
the para position; and

10 X, v and z are 1.

11. The radiopharmaceutical of Claim 3 wherein:

Q is
15
NH
NoH o
ﬁ’\/\/“\ 0
ﬁ/\(
0§[N\ HstaerH
\\]ﬁ“ NH HN 0o
O
a is 1;
20 L, is attached to Q at the carbon atom designated
with a * and has the formula:
- {C=0) NH (CH2) 5C (=0O) NH-;
25

-90-
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Qis 10 [err] d is 1; 15 L[err] is attached

to_Qat the carbon atom designated with a * and has.the
formul a: [err] 20 or Cerr] 1is
is attached to L[err] at the carbon atom designated with
a *,; - 89- WD 96/ 31243
PCT/ US96/ 0456V0 96131243 Merr] is [err]Tc; Al er r PCTUS6{4%67 1o
5 Alerr] is PRlerr]Rerr]Rerr], wherein Rerr], Rerr] and Rerr] are
each

Z ™\ Z N

| or |
™~ 3
=N*=N" "N =N-|}1 N
Ch' 1is H » and

is attached to Ln at the carbon atom
designated with a *;

5 M, is 99mTc;
Ay is tricine;
Ar> is ROIR6Z2pCHoCHoPR6IR62, wherein R61, RS2 are
10 each phenyl substituted with an SO3H or 803~
group in the meta position; and

X, ¥ and z are 1.

15 12. The radiopharmaceutical of Claim 3 wherein:

Q is
NH
NQHJ{N 0 -
o H/:N( OH
. ~ :I:’\“r
\‘ NH NS0 ©
o
20
d' is 1;

Ln is attached to Q at the carbon atom designated
with a * and has the formula:

-9%-
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p- (2- phenyl propyl ) phenyl wherein the phenyl propyl bears an

SJerr]Hor SOerr]- group_in —_— the para position; and 10
X, y and z are 1. 11. The radi opharnmaceutical of Caim3 wherein:
[err] dis 1; 20 L[err] is attached to Q at
t he carbon at om desi gnat ed with a * and has the fornul a:
[err] 25 WO 96/31243 - 90- WO PETTEIB60HS67
PCT/ US96/ 04567 [err]

-~ (C=0)NH (CH2) 5C{=0) NH-;

e * = ™
I or I
3 S
=N*=N" N =N-l}l N
5 Ch' 18 H ., and
is attached to Ln at the carbon atom

designated with a *;

M, is 99myc;

10
A1 is tricine;
Ap> is PRS1R62R63, wherein R®1, R62 and R63 are

C3-alkyl substituted with 1 OH group; and

15

%, ¥y and z are 1.
13. The radiopharmaceutical of Claim 3 wherein:
20 Q is

NZH'J( O

”’\’Y‘Lu’\f

OTN\ Hnr\n,ou
W NH  HN o ©

O

e

d' is 1;
_92_
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Clerr] is Is attached to Ln at the <carbon atom

designated with a *; 5 _ . Merrl dis [ferrllc, Alerr] is
tricine; Alerr] is Rerr]Rerr]PCH err]CH err]PR err]Rerr],
wherein R err], Rerr] are 10 each phenyl substituted with an
SJerr]Hor Sgerr]- group in the nmeta position; and

X, y and z av0%31243 15 12. The radi opharnmaceutical of d aPCHESSRATSRi n:
Qis NH [err] 20 d is 1,
L[err] is attached to Q at the carbon at om desi gnat ed with a
* and has the fornmul a: i -91- ) WO

96/ 31243 Lp is attached to Q at the gagbonsepenAgsignated

with a * and has the formula:

5 - (C=0})NH{CH2)5C{=0O)NH-~;
as | ay
l or |
"\ N
=N*=N N =N-l}| N
Ch+ is H , and
is attached to Lpn at the carbon atom
10 designated with a *;

My is 99mpc;

Ay is tricine;

15
A;,2> is PR6IR62R63, wherein R61, RS2 and R®3 are
CH2CH2CO0OH; and
X, vy and z are 1.
20

14. The radiopharmaceutical of Claim 3 wherein:

Q is
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[err] 5 Cerr] is Is attached to Ln at the
carbon atom _designated with a *; _. ___ Merrtl.is [err]Tc;
10 Alerr] is tricine; Alerr] is PRlerr]Rerr]R err],
wherein R61, R62 and R63 are C3-al kyl substituted with 1 CH
group; and 15 X, y and z are 1. 13. The radi opharnmaceuti cal
of Caim3 wwowsiBads 20 Qis [err] PCT/USI6MRIZET | 5 1.
-92-
NH
NoH: O

10

15

20

d' is 1;

Lp is attached to Q at the carbon atom designated
with a * and has the formula:

- (C=0)NH (CH2) 5C (=0} NH~;
—d * o’ -
I or |
N N
=N*=N N =N-N N
is attached to L at the carbon atonm
designated with a *;
Me is SSH‘TC;

A1y is kojic acid;

Az is PRS1R62R63, wherein RS1, RS2 and R63 are each
rhenyl bearing an SO3H or 803~ group in the
meta position;

x and z are 1l; and

R
SUBSTITUTE SHEET (RULE 26)

T



WO 96/ 31243 PCT/ US96/ 04567
Llecr] is attached to Q at the carhan-atom.designated

* and has the fornul a: [err] Cerr] is S
attached to L[err] at the carbon atom 10 designated with a *;
Merr] is [err]Tc; Alerr] is tricine; 15 %kggr; S
PRl err] R er r w8643 wherein Rlerr], Rlerr] and Rlerr] are PCT/USIEN4SE

CH err]CH err] COOH, and X, y and z are 1. 20 14. The
radi ophar maceuti cal of CIainEB wher ei n: Qis

- 93- Y 1s 2%

15. A method for radicimaging a mammal comprising (i)
administering to said mammal an effective amount of
5 a radiopharmaceutical of any of Claims 1-14, and
(ii} scanning the mammal using a radiocimaging

device.

16. A method for wvisualizing sites of platelet
10 deposition in a mammal by radioimaging, comprising
(i) administering to said mammal an effective
amount of a radiopharmaceutical of any of Claims 6~
14, and (ii}) scanning the mammal wusing a
radioimaging device.
15
17. A method of determining platelet deposition in a
mammal comprising administering to said mammal a
radiopharmaceutical composition of any of Claims 6-
14, and imaging said mammal.
20
18. A method of diagnosing a disorder associated with
platelet deposition in a mammal comprising
administering to said mammal a radiopharmaceutical
composition of any of Claims 6-14, and imaging said
25 mammal .

1. A kit for opreparing a radiopharmaceutical
comprising:

30 {(a) a predetermined quantity of a sterile,
pharmaceutically acceptable reagent of
_ formulae:

(Q) a'Ly-Ch;
35

-95-
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WD 96/ 31243 PCT/ US96/ 04567 [err]

d is 1; 5 L[err] is attached to Q at .the carbon atom desi gnated
with a * and has the fornul a: [err] 10

or Cerr] is S attached to L[err] at the
carbon atom designated with a *; err |s

[err] Tc; woosns2a3 Alerr] is kojic acid, A[err]

PRlerr]Rlerr]Rlerr], wherein Rerr], Rerr] and Rlerr] are each 20
phenyl bearlng an SC{er H OraﬁéLﬁ{rJ%ﬁﬁgc%%)Iq“gnéaty of a stdBEife,

posi tion;
pharmaceutlcally acceptable first ancillary
ligand, Ay3i. selected from the group:

5 dioxygen ligand,
functionalized aminocarboxylate, and
halide; and
(c}) a predetermined quantity of a sterile,
10 pharmaceutically acceptable second ancillary
ligand, Ap2. selected from the group:
A% and Al0-w-all;

15 wherein:

Q is a biologically active molecule;
20 d* is 1 to 20;

Lp is a linking group of formula:
25 Ml_[yl(CRSSRSG)f(zl)f..y2]f._M2'
wherein:

Ml is - (CHz)gZI]g"' (CRSSRSG)g.-;

¥ M2 is - (CR55R56)g--[21(CHz2)glg -;
g is independently 0-10;
35 g' is independently 0-1;
-96-
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- 94- WD 96/ 31243 PCT/ US96/ 04567

y i.s.2 15 _ A nethod for radl_oJ_tm.gJ_n.g.a_mmL_c_anu_s.Lng_(_l_)____
adm nistering to said mammal an effective anount of 5

radi ophar maceutical of any of Cains 1-14, and (i) scannlng t he
manmal using a radi oi magi ng devi ce. 16. A _nethod for

vi sual i zi ng WPP&3124df pl at el et 10 deposition in a nBfHEPoYss?
radi oi magi ng, conprising (i) admnistering to said mammal an
effective anount of a radiqp Q@Eﬁﬁgd of pany of Clains 6-

14, and (ii) scanning the manmal |%§ 284 t§§10 |0|nag|ng devi ce.

15 17. A nethod of determ ning platelet dep05|t|on in a

manmmal conprising adm nistering t@ 18 dndapsmderaly 0-~10;

radi opharmaceutical conposition of any of Cains 6- 14, and

I mgi ng said mammal . 20 18. A nmethod of diagnosing a di sor der
associated with 3 pl at el &' depéadependantly Rak®tl conprising

adm nistering to said marmal a radi opharnaceuti cal conposition
of any of Clains 6-14, and i mgin 19. A
kit for preparing a radiophar Ceutlgé%bendentlga conpr|5|ng 30

(a) a predetermned quantity of a sterile,
phar maceutical |y acceptabl e reagemtl ohnd v2, at eachf Op8tLefence, are

[err] 35 10 ~ independently selected from:

a bond, O, NR56, c=0, C(=0)0,

OC(=0)0, C(=O)NH-, C=NR56, s, sO,

SO2, 803, NHC(=0), (NH)2C(=0),
15 (NH) 2C=S;

Z1 is aindependently selected at each
occurrence from a Cg-Ciq4 saturated,
partially saturated, or aromatic

20 carbocyclic ring system, substituted
with 0-4 R57; and a heterocyclic
ring system, optionally substituted
with 0-4 R57;

25 RS5 and R56 are independently selected at
each occurrence from:

hydrogen; C31-Cip alkyl substituted
with 0-5 R57; alkaryl wherein the
30 aryl is substituted with 0-5 R57;

R57 is independently selected at each
~ occurrence from the group: hydrogen,
OH, NHR38, C(=0)R58, 0C(=0)R58,

35 OC(=0)OR58, C(=0)OR58, C(=0)NR58-,
C=N, SRrR58, 5SOR58, 3503R58,
- 9 7 -
I
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- 95- WD 96/ 31243 PCT/ US96/ 04567

(b) a predeterm ned quantity of a sterile, _____ phar maceutical |y
acceptable first ancillary ligand, Alerr], selected fromthe
gr oup: 5 di oxygen |i gand,

functionalized am nocar boxyl ate, and hal i de; and

(c) a predet evobemaaddsquantity of a sterile, 10 pharRETIUSI6P456] | v
accept abl e second ancill ary | i gand, AL2, selected fromthe
group: Alerr] and A10-W

( _ _ _ _ Aﬁ[grr]_; 15 whesrgl n:
Qis a biologically active molecule; NHCAFEO)R &, s NHCH2@) NHR® 8,
L[err] is a linking group of fornula: NHcer=d)NHRS8; or, altehescively,
[err] 30 gis iQﬁEﬂF”Q@EEEﬁeQ‘lgb an additional

molecule Q, R®7 is independently
5 ' selected at each occurrence from the
group: O, NR58, c=0, cC(=0)0,
0C(=0)0, C(=0)N-, C=NR58, s, S0,
SO2, S03, NHC(=0), (NH)2C(=0},
(NH) 2C=S; and,
10 :
R58 is independently selected at each
occurrence from the group: hydrogen;
C1-Cs¢ alkyl; benzyl, and phenyl;

15 Cn is a radionuclide metal chelator independently
selected at each occurrence from the group:
R40R4IN-N=C(C1-C3 alkyl)2 and R4ONNH2-,
wherein:;

20 R40 is independently selected at each
occurrence from the group: a bond to
Ln, C1-Ci0 alkyl substituted with 0-
3 R52, aryl substituted with 0-3
R52, cycloaklyl substituted with 0-3
25 R52, heterocycle substituted with 0-
3 R52, heterocycloalkyl substituted
with 0-3 R52, aralkyl substituted
with 0-3 R52 and alkaryl substituted

with 0-3 R52;

30

R4l is independently selected from the
' group: hydrogen, aryl substituted
with 0-3 RS52, (C1-Cig alkyl
substituted with 0-3 R52, and a

~-98-
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35 g' is independently 0-1; - 96-

WO-06/-31-24-3- PCT/1S96/ 04567

g" is independently 0-10; f is independently 0 10
5 f' is independently 0-10;

I's independently 0-1; Y[err] and Y[err ach
occurrence, XY@96/31243 i ndependent |y se?%fé%%ﬂ%ﬁ’ﬁ

a bond, 0, NRerr], CO CC(=006 oC(=0 O
C(=ONH, CNRerr], S SO ] dery],
2O (N [err] (=0, 15 heterocycle sub teerd té§ k]

Z[err] is independently selected at edRif:
occurrence froma Cferr]-Clerr] saturated,

partially saturated, or aromat | C R5201s 1ndependent1y ?ﬁlﬁcﬁgﬁ[ Q?_Cyé%{élf?

ring system substituted ahd a
heterocyclic 5 occynneRCsy Srem t}éﬁ)tqr@h@l |  bo né to
substituted LW t40,0-H, R[Oa.rr]Br, P5-CF3, -CN,
R55 and R56 are independently sel ected @62R53 _C( 0)R53 -C( 0) 3)2e'ach
occurrence from J: Cﬁ;\%{a al kyl
substit ut ed -CHPrh o-éﬂmpgﬁ]ie k@ 1=

the 30 aryl i s-gubsh)idrIbed wor3 0- -@d%éamm%)z.

T e, pieagriently el eeted ol oaElsic o1nS3, -wmSdc(<0)0R53e,
-NR33C(=0)N(R%3},, -NR548502N(R53),,
-NR54s03Rr532, -s03H, -soaRr53a,
-srR53, -g(=0)rRS53a, -SO3N(RS53),,
-N(R2>3),, -NHC (=NH)NHRS 3,
15 -C(=NH)NHRS53, =NOR53, NO,,
-C(=0)NHOR53, -C(=0)NHNRS3R532,
~0CH2CO2H, 2-(l-morpholino)ethoxy;

R53, R532, and RS54 are each independently

20 selected at each occurrence from the
group: hydrogen, Ci-Cg alkyl, and a
bond to Ln;

25 A9 is independently selected at each occurrence

from the group: PR61R62R63 and AsRS1R52R63;

al0 and All are independently selected at each
occurrence from the group: PRS1IR62 ang
30 AsRE1R62;

W 1is a spacer group selected from the group: Ci-
C10 alkyl substituted with 0-3 R70, aryl
substituted with 0-3 R70, cycloaklyl
35 substituted with 0-3 R70, heterocycle
substituted with 0-3 R70: neterocycloalkyl
-99.-
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OH, NHR[err], C(=ORerr], OC(=ORerr], 35

OC(=O OR[err], (=0 ORerr]. C(=ONRerr]-, - C
=N, SRerr], SOR[err], SOerr]Rerr],

-97- WD 96/ 31243

PCT/ US96/ 04567 NHC (=O R err],

NHC( =0) NHR[ e W@ 96/31243 NHC( =S) NHR] er r!]CT/llﬁPWs"
alternatively, when attached to an additi onal
mol ecule Q Rerr] is independent]l )é 5 70, sel ect ed at
each occurrence fromthe substituted with 0-3 R'Y, agaligyl sypstigmred; )
Cc0 =00 with 0-3 R70 andGI¥3r9l €(be) M utédNatdr 0F3 S,
SO, gr70, SJerr], Sqerr], NH(=0, (NH[err] (=0,
(NH)[err] C=S; and, 10 d R58 is | ndependent |y

sel ected at each occurrence fromthe group:
hydr ogen; 5 Cerr]-Cerr] alkyl; benzyl, and
phenyl ; | 5 Cerr] is artzéf"d' g@gcl 'éiﬁi ngE & é;pgl a{&éebQQEQﬁE§§nt |y
sel ected at each occurrence from roup

Rlerr] R[ err] N\ N=C( Clerr]-Clerr] al kyI%ﬁ[l«,ﬁCﬂ'—Fd akdeagh AqeNKRERES | £xom the

vx/ne[] ei n: Rlgxradps sf Cndependelky) seabsctiedted
. t
E([agr r], Jerr]-der r] al kyl substi ?ﬁf%&rﬁ-{‘%e %@m ngg@wsr'ﬁ&%%d wT:LQ,h

3 Rerr], aryl18ubstituted with 0-3 0-3 R% . cycloalkyl substituteq &hth,
cycl oaklyl substituted with 0-3 25 p-3 R70, heterocycle BiBstituted

het erocycl e substituted with O- . 70,

het er ocycl oal kyl substituted with 0-3 R_, aralkyl Elbg[tggk[kepr
aral kyl ~subst it ut ed with 0-3 R R’mtﬁlbasyh[ éMb]St&ﬁéPtEd
al karyl substituted with 0-3 RWOGh QGarid Re¥ylalkasd9l

Rlerr] is independently selected fromthe _ 0.
group: hydr ogeﬁ,g aryl substituted éulb ticuced with 0-3 R70; with 0-3
Rlerr], derr]-Cerr] al kyl substituted
with 0-3 R52, and a

R70 is independently selected at each
occurrence from the group: ¥, Cl,
20 Br, I, -CFs, -CN, -COR71,
~C(=0)R71, -C(=0)N(R71)3, -CH20R71,
-0c{=0)R71, -oC(=0)OR71a, -QR7L,
-0C(=0)N(R71)3, -NR71lC(=0)R71,
-NR71c(=0)0R71, -NR71C(=0)N(R71),,
25 s03~, -NR71s02N(R71)>, -NR71sozR71a,
-503H, -S02R71, -s(=0)R71,
-502N(R71);, -N(R71},, -N(R71);3+,
-NHC (=NH)NHR71, -C(=NH)NHR71,
=NOR71, NO,, ~-C(=0)NHOR73,
30 -C(=0)NHNR71R712, -OCH2CO2H; and

R71 and R712 are independently selected
at each occurrence from the group:
hydrogen and C;-Cg alkvl.

35
20. The kit of Claim 19 wherein:

-100-

SUBSTITUTE SHEET (RULE26) —

————

) O A VA



- 98- WD 96/ 31243

PCTLLSC6.L04567 ' heterocycle substitutedwith —
0-3 Rerr]; R err]

i s independently selected at each 5 occurrence
fromthe group: a bond to Llerr =0, F_ O,

Br, I, -CF[ er rvyo3asi243 CCIerr]R[ 'Ps"msm
-C(=ORerr], -(=ON(Rerr])[err], - CHO,

-CHerr]ORerr], -0OC(=ORerr],

: (Njg[( ;2 ]Gé[( 52); L[ er ?]Q[ er {\l]P?Q @r%%l\lggail}l)y[ %rcrt]lve mégecule selected from

- mg[[ er r} g(q=0) N]( E[[ er r} ) [ erSrO][ cHeR] ge6lpd m:rﬂNﬁ%@r gbrbptbk, antagonists,

- err err err er [r . N C e
_SRferr], -S(=O) R er r] ) sq ﬁ%&(ﬁer?ff%g&s ligands, fibrin binding

- N(KR err] Y[errdy, Nt NS - 3, leqlgocyte binding peptides,C

(=NH) NHR[err], NCR[err] dMd®talotic peptides, somatostatin analogs,

-C(=O N , -C(=0) NHN
O N er ], O T Pevaing pepeides

Rerr], Rerr], and Rl err] are each independently 20

sel ected at each occurrehcd s AokPt he gr oup:
hydrogen, (er rj](yC[err] al kyI and a bond to
Ln; 25 i gdependently sel ected at each occurrence

fromthe group: PR[err] r]'R[err] and AsR[err]Rerr]Rerr];
Alerr] and Alerr] are |ndependently sel ected at each

occurrence fromthe group: PRGURE3RTNG.- [WACRSSR56) £Y2) ¢~ (CRSFRENGIR err] ;
Wis a spacer group selected fromthe group: Cerr]-

Cerr] alkyl substltuted with 0-3 Rerr], aryl
wherein:

g* is 0-5;
f is 0-5;
20 f* is 1-5;
vl and Y2, at each occurrence, are
independently selected f£rom:

0, NR56, C=0, C(=0)0, OC(=0)0,
25 C(=O)NH-, C=NR56, s, SO, SOz, SO3,
NHC (=0), (NH)2C(=0), (NH)2C=S;

R55 and R56 are independently selected at
each occurrence from: hydrogen, Ci-~

30 Ci1p alkyl, and (C1-Cip alkyl)aryl;

Ay is selected from the group:

35 pyrones, pyridinones, and
functionalized aminocarboxylates;
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substituted with 0-3 Rerr], cycloaklyl 35 substituted
with 0-3 R70, heterocycle . substituted with 0-3
Rl err], heterocycl oal kyl -99-
WD 96/ 31243 PCT/ US96/ 04567
substituted with 0-3 R err], aral kyl substituted W th
0-3 R err] arwioasiiassy| substituted with 0-3 PCT/Y§O6/P4567
5 Rlerr], Rerr], and R err] are independently
sel ected at each occurrence fromthe gr oup:
Cerr]-Cerr] alkyl substituted with 0-3
Rlerr], aryl substituted with 10 0-3 Rerr],
cycl oal kyl substituted wijbhhis selected from the group: 0-3 Rerr],
het er ocycl e substituted W t err]

al

aral kyl substituted
substituted 5
aryl al karyl 15

h 0-3 R

with 0-3 Rerr]

A% and Al%WtAl1.0-3 Rerr], and
substituted with 0-3 R

R70 is independently sel ect ed at _each
occurrence fromthe group: F¥ e 20 Br, I,
-CFlerr], - CN, CCIerr]R[err]

-C(:O)R[err], - O)N(R[err])[errhs 1@1—1[@;&11;68[55”]
-C(=Q Rerr], -O(=0ORerr], -ORerr]

-o(=O N(R[er r% err].,

-NR[err]C( =0 R[err]

_NR[err] C(=O) OR[ err], - NR err]C( =6} N(aticerall) fee rARSIREDS

Sqerr]- NR[e r]SCIerr] N(R[err])[err] -NR[err]SCIerr] Rerr],

-SJerr]H, qerr]R[err] -S(=O R

S ert NRer Ty [err] - N(Rer ) FLerid & 4R3§RF 195748 elected from the

- NHC (=NH) NHR[ err], - c( =NH) NHR[ err], group: C31-C3 alkyl substituted with

= err], & r -C(=O N errh. 30 i i -
cN:(m[q NH}\IR[ erNﬂ - e]r . G(ZH[ )er r i"% o rt’; gnd' aryl substituted wz.t:_h 0-3
Rlerr] and Rerr] are independently seRéctedand heterocycle substituted

at each occurrence fromthe group: with 0-3 R70; hydr ogen

and Clerr]-Cerr] alkyl.

20

25

30

21.

35

R61, R62, and R63 are independently
selected at each occurrence from the
group: C1-C3 alkyl substituted with
0-3 R70, aryl substituted with 0-3
R70, and heterocycle substituted
with 0-3 R70;

R7% jis independently selected at each
occurrence from the group: -C02R71,
-OR’l, -803~ and -SO3H; and

R7! is hydrogen.
The kit of Claim 20 wherein:

Q is a biologically active molecule selected from
the group: IIb/IIla receptor antagonists, and
chemotactic peptides;
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35 20. The kit of Caim 19 wherein:

-100- WD 96/31243
PCT/ US96/ 04567 Qis a biologically active nolecul e sel ected
from the group: Ilb/llla receptor antagonists,
l1b/11l1a receptor |igands, fibrin binding 5 ptldes
| eukocyt e bvﬂaﬁﬂﬁﬁﬂpeptldes chenntactlc p
somat ost ati n anal ogs, and sel ectin binding peptldes
d is 1lto 3; 10 ' Ll[err] is: [err] 15 wher ei n
gis 0-5; a is 1;f is 0-5; 20 f' is 1-5;
Y[err] and Y[err], at each occurrence, are
i ndependently sel ected from O NRerr], CO
C(=0 0O OC(=00 25 Lnis: C(=ONH, C=NR[err], S, SO
SJerr], SJerrg, NHC( =0O) , (NH)[err]C( =0,
(NH)[err] C=S; (D55 56 Gk @&Q 3 gpendent |y
sel ected at (CR>R 6{% ( cc&BEgﬁlye] rri{!ﬂ%yd Pgén,
Cerr]- 30 _C[err] al kyl, and (C[err] derr]
al kyl)aryl; Al Ghédeirs sel ected fromthe group:
10 g* is 0-5;
f is 0-5;
fris 1-5;
¥l and ¥2, at each occurrence, are
independently selected from:
15
0. NrR°6, C=0, C(=0)0, 0OC(=0)0,
C{=O)NH-, C=NR%6, s,
NHC (=0}, (NH)2C(=0), (NH)2C=S;
20 ' R55 and R56 are hydrogen;

A1 is tricine;
25 Ao is PRS1R62R63, wherein

R61, R62, and R53 are independently
selected at each occurrence from the
group: C1-C3 alkyl substituted with

30 0-3 R70, aryl substituted with 0-3
R70; and

R70 ig independently selected at each
occurrence from the group: -CO2H,

> -OH' _SO3H, —303"'.
-103-
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35 pyrones, pyridinones, and

functionalized am nocar boxyl ates; o . -101-

WD 96/ 31243 PCT/ US96/ 04567

AL2 is selected fromthe group: 5 Alerr] and
Alerr]-WAlerr], wher ei n: 10 [err]
Wis a spacewmmsel ected fromthe Pcrlvsssl(us‘group
Cerr]-Cerr] alkyl substituted with 15 0-3 R70,
aryl substituted with 0-3 Rlerr], and

het erocycl e substi £dredThe kit of Claim 23 wherein: with 0-3 Rerr];

20 Rlerr], Rerr], and R err] are independently

sel ected at each occurrgnge g fromthe group:
Cerr]-Cerr] alkyl substituted with 0-3
Rlerr], aryl substituted with 0-3 Rlerr], and
heterocycle substituted 25 with 0-3 Rerr];

Rlerr] is independently sel ected H

occurrence fromthe group: -CJerr R[eq*T?\,f\ﬁ/JL

-OR[err], -Sderr]- and -SOerr]H, and 30 R err]

i s hydrogen. ck§[f““ :I:'\Trl)H
ﬁ NH o °

o

d' is 1;

Ln is attached to Q at the carbon atom designated
10 with a * and has the formula:

- (C=0)NH(CH2) 5C (=O) NH-;

15
Ap; is PRS1R62RE3, wherein R$1, R®2 and R63 are each

phenyl bearing an SO3H or SO03~ group in the
meta position.

20 23. The kit of Claim 21 wherein:

Q is

-104-

SMBSHHNESHHKKNN&Z&

* [ L M s *



21. The kit of O aim 20 wherein: 35 Qis a biologically active

molecul e .selected fraom the group: |I1b/llla receptar
ant agoni sts, and chenot acti c pepti des;
-102- WD 96/ 31243 :
PCT/ US96/ 04567 d is 1; Ll[err] is: 5 [err]
wher ei n: WO 96/31243 g" is 0-5; PCT/UB96/04563 - 5
f' is 1-5; Y[err] and Y[err], at each occurrence, are
i ndependently selected from 15 O NRerr], C=0Q
(=00 O(=00 C( O)NH C=NR[err], S,
NHC(=O), (NH)[err]C(=0, (NH)[er R55 and R56 are
hydr ogen; Alerr] is trlc ne Al ghr] is
PRl err]Rerr]R err], wherein R[ Q? R[err] and
Rlerr] are independently te at §
occurrence fromthe ngup rr] aIkyI
substituted with 30 Q»3 R70 aryI ub ituted with
0-3 ﬁ HN" O
O
d* is 1;
5 Ln is attached to Q at the carbon atom designated

with a * and has the formula:

- (C=0)NH(CH2) 5C(=O)NH-;

10
A2 is PRS1RS2R63, wherein R6! is phenyl, R62 and R63
are each phenyl bearing an SO3H or S0O3~ group
in the meta position.
15

24. The kit of Claim 21 wherein:

Q is
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R70; and R70 is independently selected at each

occurrence fromthe group: -CJerr]H. 35 . - OH,
-SJerr]H, -SJerr]-. -103- WO
96/ 31243 PCT/ US96/ 04567 22. The
kit of Caim21 wherein: Qis NH
[err] WO 9635243 d is 1; L[ err] PFUUS4Ted t o
Q at the carbon atom desi gnat ed 10 with a * and has the
f or mul a: - (C=0 CH2) 5C(=0O) NH; 15
Alerr] is PRlerr]Rerr]R err], wherei err], R[err] and Rlerr] are each
phenyl bearing an S err]H or SOMHT I\(I:] up in
/Yo
T ~ HNprOH
HN™ ~O O
0
d' is 1;
5 Ln is attached to Q at the carbon atom designated

with a * and has the formula:

- {C=0)NH (CH2) 5C (=0) NH-;

10
ALz is PR61R62R63, wherein R5! and R®2 are phenyl,
and R€3 is phenyl bearing an SO3H or SO3~
group in the meta position.

15 25. The kit of Claim 21 wherein:

Q is
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meta position. 20 23. The kit of Caim 21 wherein: Qis
-104- WO 96/ 31243

PCT/ US96/ 04567 ' - NH [err] d'
1; 5 L[err] is attached to Q at the carbon at om desi gnat ed
with a * and has the fornul a: [err] 10 Alerr] is

PR{ err] R er riv@[9eB1343 wherein Rlerr] is phenyl, Rl err] and RPETUS604567
are each phenyl bearing an S err]H or SgJerr]- group

NH

NaHJ(N O
H O

ﬁ NH HN" o ©

(0

da' is 1;

) Lnp is attached to Q at the carbon atom designated
with a * and has the formula:

- {C=0)NH(CH2)5C (=0} NH~;

10
Ap2 is PRSIR62R83, wherein R61, R62 and R63 are each
D- (2~-phenylethyl)phenyl wherein the
phenylethyl bears an SO3H or 803~ group in the
para position.
15 '
26. The kit of Claim 21 wherein:
Q is
20
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in the neta position. 15 24. The kit of Caim 21 wherein

i's -105- WO 96/31243
PCT/ US96/ 04567 NH J[err] d is
1; 5 L[err] is attached to Q at the carbon at om desi gnat ed
with a * and has the fornul a: [err]
WO 96/31243 PCTIUS96/04567
NH
NzH—JK o
N
H

0O
OTN\ HNI\",OH
| W N HN Yo ©

O

da' is 1;

5 Lp is attached to Q at the carbon atom designated
with a * and has the formula:

~(C=0)NH{CH2)5C(=O}NH-;

10
A2 is PR61R62R63, wherein R6!, R62 and R63 are each
p- (2-phenylpropyl)phenyl wherein the
phenylpropyl bears an S03H or S0O3~ group in
the para position.
15

27. The kit of Claim 21 wherein:

Q is
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10 Alerr] is PRerr]Rlerr]Rerr], wherein Rerr] and R err] are
phenyl and R63 is phenyl bearing an SOerr]H or SJerr]-

group in the meta position. 15 25. The kit of Caim21 wherein:
Qis ' -106- WD 96/ 31243

PCT/ US96/ 04567 NH [err] d is
1; 5 WD[%B1343i s attached to Q at the carbon at om desPGRAEP4S67

NH
NZHJ( o

N’\/\)L 0
NY
w NH HN"So ©

0

d* is 1;

5 Ln is attached to @ at the carbon atom designated
with a * and has the formula:

~ (C=0O)NH (CH2)5C (=O) NH~;
10
Ar> is R61R62pCH2CHZPR6IR52, wherein R61, R62 are
each phenyl substituted with an SO3H or SO3~
group in the meta position.

15 28. The kit of Claim 21 wherein:

Q is

-109-
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with a * and has the fornul a: [err] 10 Alerr] is
PRlerr]Rlerr]Rerr],_wherein Rerr], Rerr] and Rerr] are each _

p- (2- phenyl et hyl ) phenyl wherein t he phenyl et hyl bears an
SJerr]Hor SOerr]- group in the para position. 15 26.
The kit of C aim 21 wherein: Qis 20
-107- WO 9%B188/ 31243 PCT/ BCHESWHAIS?
NH [err] d is 1,
NH
NZH’Q O
N
H

4’ is 1;

5 Ln is attached to Q at the carbon atom designated
with a * and has the formula:

- {C=0)NH{CH2) 5C (=0} NH-;

10 A2 is PRS1R62R63, wherein RS, R%2 and R63 are
C3-alkyl substituted with 1 OH group.

29. The kit of Claim 21 wherein:
15

Q is
NH
NzHJ(N O
H O
OTN\ HNI\n,OH
W NH  HN o ©
0]

-110-
SUBSTITUTE SHEET (RULE 26)

* C L ] s *



5 L[err] is attached to Q at the carbon at om desi gnat ed
with a * and has the fornul a: [err] 10 Alerr] is
PR err]Rlerr]R err], wherein Rlerr], Rerr] and R err] are each
p- ( 2- phenyl pr opyl ) phenyl wherein the phenyl propyl bears an
SJerr]Hor Sgerr]- group in the para position. 15 27.
The kit of C wowsdizawherein:. Qis PCT/US96/04567
-108- WD 96/ 31243 PCT/ US96/ 04567
NH [err]

a' is 1;

Ln is attached to Q at the carbon atom designated
5 with a * and has the formula:

- (C=0O)NH(CH2) 5C (=O) NH-;

ap> is PR61R62R63, wherein RS!, R62 and R53 are
10 CH2CH2CO0H.

30. The kit of Claim 20 wherein:

Q is
15
NH
NH- o
H O
H/Y
o) N\ HNI\H,OH
\‘--“ NH HN O o
0
a' is 1;
20 Lp is attached to Q at the carbon atom designated
with a * and has the formula:
-~ {C=0)NH(CH2) 5C(=0O)NH-;
25

A;1 is kojic acid;
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d is 1; 5 L[err] is attached to Q at the carbon at om desi gnat ed

with a * and has the fornul a: [err] 10 ___ Nerr] is .
RlerrI][Rerr]PCH err]CH err[PR err] R err], wherein Rerr], Rerr] are

each phenyl substituted with an SJerr]H or SO err]- group
in the neta position. 15 28. The kit of Caim21 wherein:

i s WO 96/31243 - 109- RUD/USS$/04567, 3
PCT/ US96/ 04567 NH

Ap; is PR61R62R63, wherein RS1, R62 and R63 are each
phenyl bearing an SO3H or SO3~ group in the
meta position.

5§ 31. The kits of any of Claims 19-30 wherein a reducing
agent is also present.

32. The kits of Claim 31 wherein the reducing agent is
stannous chloride.
10
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[err] d i

s 1; 5 L[err] is attached to Q at the
carhon atom desi gnated with.a * _and has the formula: J[errl 10
Alerr] is PRlerr]Rlerr]R err], wherein R61, R62 and R63 are
C3-al kyl substituted with 1 OH group. 29. The kit of Caim2l1
wherein: 15 Qis NH [err]
-110- WO 96/31243 SUBSTI TUTE SHEET (RULE 26) PCT5960945%67 243
PCT/ US96/ 04567
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d is 1; L[err] is attached to Q at the carbon atom desi gnat ed

rl_is.
T

5 with a * and has the formula: [err] Al er
PR err]Rerr]R err] wherein Rerr], Rerr] and Rlerr] are 10
CH err] CH err] COOH. 30. The kit of Caim20 wherein:
15 [err] d is 1, 20 Llerr]
Q at the carbwoeasids desi gnat ed with a * and hasP®
[err] 25 Alerr] is kojic acid; -
Tigure -
25 - Albumin
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WO 96/ 31243 . PCT/ US96/ 04567
Alerr] is PRLorrlBleorr]lRlerr], vm_er_ﬂ_n_R[.e.L.L.]_,_R[.e.LL]_a.nd Rl.err] are each

phenyl bearing an SO err]H or SJerr]- group in the net a

posi tion. 5 31. The kits of any of Clains 19-30 wherein a reducing

agent is also present. 32. The kits of Claim 31 wherein the

reduci ng agenWwo 2/31243 st annous chl ori de. 10 PCT/US96/04567
EIGURE 3
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