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(1)

acidic pH values (A. Dirksen, et al., “Nucleophilic Catalysis of Oxime Ligation Angew.
15 Chem. Int. Ed. 2006, 45, 7581-7584 A.Dirksen, T.Hackeng and P.Dawson). However, such
reactions have been limited to non-radiolabeled compounds.
As described in more detail below, it has now been surprisingly found that aniline can
be used to radiostabilize the oxime ligation or imine formation reaction of radiolabeled
reactants with the unexpected results of both improved reaction kinetics and significant

20  radiostabilization.

SUMMARY OF THE INVENTION

The invention provides a radiostabilizing method comprising the step of reacting a
radiolabeled aldehyde (I) with an aminooxy (II) in the presence of aniline (III) to form

25 radiolabeled imine-oxy (IV), each as described herein:

Scheme A
Radiolabeled | | i = Aniline (II) | Radiolabeled
Aldehyde (1) y pH Imine-oxy (IV)
30 The invention also provides a radiostabilizing method comprising the step of reacting

an aldehyde (V) with a radiolabeled aminooxy (VI) in the presence of aniline (III) to form
radiolabeled imine-oxy (VII), each as described herein:

Scheme B

Anili .
+ | Radiolabeled niline (111) - Radiolabeled

Aminooxy (V1) PH Imine-oxy (VII)

Aldehyde (V)




pH 30The invention al so provides a radiostabilizing nmethod
conprising the step of reacting an al dehyde (V) wth a radiol abel ed
am nooxy Wwl2p12zas712he presence of aniline (H) to form radiralsaieloexse
i mne-oxy (VIl), each as described herein: Schene B Aniline (111) pH
Radi ol abel ed | m ne-oxy (VII) Radi ol abel ed Am nooxy (VI) :

5 The invention further provides a radiostabilizing method comprising the step of
reacting a radiolabeled aldehyde (VIII) with an aminooxy (IX) in the presence of aniline (III)

to form radiolabeled imine-oxy (X), each as described herein:

Scheme C
0 - H
aniline (111)
o+ R2—O—NH, ——— > R2—0—N’—‘<
R*” "H pH ' R’
(VII) (1X) (X)
10 The invention further provides a radiostabilizing method comprising the step of

reacting an aldehyde (XI) with a radiolabeled aminooxy (XII) in the presence of aniline (III)

to form radiolabeled imine-oxy (XIII), each as described herein:

Scheme D
Q aniline (1) H
L+ R, *—O—NH, ————= Rz*—O—N=<
R1 H pH R1
15 (X1). ' (XIn) (X1

The use of aniline in a radiostabilizing method of the invention provides two distinct
advantages: (i) enhanced reaction kinetics and, surprisingly, (ii) significant radiostabilization.
Hence aniline as used in a radiostabilizing method of the invention exhibits unexpected dual
functionality as both a catalyst and a radiostabilizer. The increase in radiostabilization allows

20  for an increase in yield of the resulting radiolabeled imine-oxy especially at high

radioactivity.

DETAILED DESCRIPTION OF THE INVENTION
Radiolabeled Aldehyde

25 The radiolabeled aldehyde (I) for use in a radiostabilizing method of the present
invention can be any aldehyde labeled with at least one radioisotope, as described herein,
capable of reacting with an aminooxy as described herein. In one embodiment of the

invention, the radiolabeled aldehyde is a compound of formula (VIII):
R1*)J\H
(v



Al dehyde (V) WO 2012/ 087725PCT/ US2011/ 065036
5The invention further provides a radiostabilizing nmethod conprising the
step of rwecbixng7ms5radi ol abel ed al dehyde (VII11) w th anpramiuse@tpeioBX) in
t he presence of aniline (H') to formradi ol abel ed i m ne-oxy (X), each as
descri bed herein: Schene C

"5  wherein:
R,* can be any radiolabeled organic or biological moiety. According to the invention,
a radiolabeled organic or biological moiety is an organic or biological moiety containing at
least one radioisotope/radionuclide, each as described herein.
The radiolabel of R;* can be any radioisotope. or radionuclide known in the art
10 including but not limited to those imaging moieties described in US2008/0279771, which is
incorporated in its entirety by reference. Preferably the radioisotope or radionuclide is a
radioisotope/radionuclide suitable for imaging (e.g., PET, SPECT). In one embodiment, the
radionuclide is a radioisotope suitable for PET imaging. Even more preferably, the
radionuclide is IlC, '3N, 15O, 68Ga, 62Cu, 18F, 76Br, '241, or l25I; even more preferably, the
15  radionuclide is '®F. In one embodiment, the radionuclide is a radioisotope suitable for
SPECT imaging. Even more preferably, the radionuclide is #mre, "'n, ¥Ga, 2°'T1, 21, or
l33Xe; even more preferably, the radionuclide is 9mre or 21,
In one embodiment of the invention, R1* is a radiolabeled organic moiety selected
from alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, heteroaryl, and cycloalkyl. In
20  another embodiment, R1* is a radiolabeled organic moiety selected from C;-Cygalkyl, Cs-
Cyp alkenyl, C,-Cyg alkynyl, Cs-Cyg aryl, C3-Cy cycloalkyl, Cs-Cyg heterocyclyl, Cs-Cao
heteroaryl, or C3-Cyg cycloalkyl group.
In one embodiment of the invention, R1* is a radiolabeled biological moiety selected
from amino acids, peptides, and vectors. ‘

25 Examples of suitable radiolabeled aldehyde include, but are not limited to:
0
|
18

[18F]-parabenzaldehyde; and those described in US20100068139A1 and US2004/080492A1,
each of which is incorporated herein by reference. In one embodiment of the invention, the
radiolabeled aldehyde is [18F]-parabenzaldehyde.

30 A radiolabeled aldehyde, as described herein, can be prepared by methods known in

the literature and art.

Aminooxy
The aminooxy (II) for use in a radiostabilizing method of the present invention can by

35  any compound containing an amino-oxy moiety (i.e., -O-NH3) capable of reacting with a



O aniline (11l) R2-0-N H2 R2-0-N.K pHR (M 11)(IX)(X) 10The invention
further provides a radiostabilizing nmethod conprising the step of reacting
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which is incorporated in its entirety by reference. Preferably the
radi oi sot ope or radj kOlsotope/radlonucllde suitable for

imaging (e.qg., PED §§§%E;E3§ggﬁ OQ|nent the, radionuclide is a

radi oi sot ope SU|tabLéN Even\ﬁbreNﬂhebeﬁﬁbly, t he

radi onuclide is 110 156 ¥$B ?ctl, | sF, 76Br,°1241, or 125,-; even
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enbodi nent of the inventionEiildatd RptidPr&ualdpl ed organic noi ety sel ected
fromal kyl, al kenyl, alkynyl, aryl, cycloal kyl, heterocyclyl, heteroaryl,
andzgycbgﬁhkgt I'n 20anot her enbodlnent RL* is a radi ol abel ed organic

noi ety selected from Cl- C20 al kyl, C2- C20 al kenyl , C2-C20 al kynyl, C5-C20

aryl, C3-C20 cycl oal kyl, Cs-C20 shetero cIyI CS C20 heteroaryl, or C3-C20
cycloalkyl gr oup. o I n one |ne i nvention, Rl* is a
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S 0 N
s o
"P .
An aminoxy, as described herein, can be prepared by methods known in the literature
and art.
25
Aniline

Aniline (IIT) for use in a radiostabilizing method of the present invention can be any
aniline known in the art (e.g., Adam R. Blanden, et al., Bioconjugate Chem., 2011, 22 (10),
pp 1954-1961; Mikkel B. Thygesen, et al., J. Org. Chem., 2010, 75 (5), pp 1752-1755)

30  including commercially available aniline of the following formula:



25Exanpl es of suitabl e radiol abel ed al dehyde i nclude, but are not limted
to: [ 18F} - par abenzal dehyde; and those described in US20100068139A1 and
US2004/ oawo2arriog7each of which is incorporated herei n bypCrafSerane®3c | n one
enbodi nent of the invention, the radiol abel ed al dehyde is

[ 18H- par abenzal dehyde. 30A radi ol abel ed al dehyde, as descri bed herein, can
be prepared by nmethods known in the literature and art. Am nooxv

The am nooxy (I1) for use in a radioggqbilizing method of the present

i nvention can by 35any conpound conta n?ng an am no-oxy noiety (i.e.,
-0-NH2) capable of reacting with a 2012/ 087725PCT/ US2011/ 065036

5r adi ol abel ed al dehyde as descri bed @i n. I n one enbodi nent of the
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15 s in its commercially available HCI salt form:
NH

2

HCI

In one embodiment of the invention, aniline (III) can be used alone or in combination
with commercially available para-amino benzoic acid (pABA).
In one embodiment of the invention, aniline (IIT) can be used alone or in combination
20  with other radiostabilizers known in the art.‘ Examples of a suitable radiostabilizer requiring
neutral or basic pH conditions include, but are not limited to: p-aminobenzoic acid, gentisic
acid (2,5-dihydroxybenzoic acid), tocopherol, hydroquinone, di-t-butylphenol, and di-t-
butylatedhydroxytoluene). Radiostabilizers that do not require a deprotonation can also be
used.- Examples of known radical traps include, but are not limited to, galvinoxyl (2,6-Di-
25  tert-butyl-a-(3,5-di-tert-butyl-4-oxo-2,5-cyclohexadien-1-ylidene)-p-tolyloxy, free radical;
commercially available form Sigma-Aldrich), TEMPO (2,2,6,6-Tetramethyl Piperidine-1-
oxide), DPPH (diphenylpicrylhydrazyl), 1,2-diphenylethylene, Beta-carotene, and DMPO
(5,5-dimethyl-1-pyrroline- 1-oxide).

30 pH
A radiostabilizing method of the present invention can be performed at about pH 1.0-

7.0. In one embodiment of the invention, the pH range is about 2.0-5.0. In one embodiment
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other radiostabilizers known in the art. s of a suitable

radi ostabilizer requiring neutral or basi 1pH conditions include, but are
not %Iﬁ]%g%lt nghnqggﬁggemmj i%begﬁntisic acid (2, 5-di hydroxybenzoic
aC|é {0ESphet 819, 'h roqui none, 8' 5-'uty|pheno|, and
dl-tbutylatedhydroxytoluene). Radi ostabilizers that do not require a
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(5 5-di net hyl - 1- pyrrol i ne-1-oxide). 30 pI| A radi ostabilizing nmethod
of the present invention can be per ~at about pH 1.0- 7.0. In one
enbodi ment of the invention, the p ang 's about 2.0-5.0. In one

enmbodi ment MD 2012/087725PCT/USE®11/665036 50f the invention, the pH range
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of a radi Ostﬁlbinhleﬁlb&gnﬁﬁftdf@hk iafertior, BY 828 BEgahid\nedidty 6¢ledtsd ﬂ:&hhﬂ(yQXi me
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al kyny(l % -Cy aryl, C3-Cyg cycloalkyl, Cs-Cyo heterocyclyl, Cs-Cyp heteroaryl, or C3-Cyo

cycloalkyl group.

In one embodiment of the invention, R1 is a biological moiety selected from amino
acids, peptides, and vectors.

30 Examples of suitable aldehydes include, but are not limited to, benzaldehyde:
o)

Sa



R2-0-N-=((X) R1* 15wherein R2 and RI* are each as descri bed herein.

Al dehyde The al dehyde (V) for use in a radiostabilizing nethod of
t he presew0D 20rvBsmt2son can be any al dehyde known in the act/usapalbb®sef
reacting with radi ol abel ed am nooxy, as described 20 herein. In one

enbodi nent of the invention, the al dehyde is a conmpound of fornmula (XI): O
(XI') R1IH wherein Rl can be any organic or biological noiety. In one
enmbogi nent OAnBMthdave@mes&rbed FareinSis@Omae Gy vaibeE of cheb@lsfeFﬁed bpm al kyl ,
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cycl oal WFhOd?h“Oa‘ﬁUPﬁ@r"erﬂ Te ‘ment, Rl is an organic noiety sel ected
from C1-C20 al kyl, C2-C20 al kenyl, C2-C20 al kynyl, C5-C20 aryl, C3-C20
cycl oal kyl , C5- C20 heterocyclyl, C5- C20 heteroaryl or C3-C20 cycl oal kyl
gr oup. Radiolabeled\minsasindi nent of the i nvention, RL is a biol ogi cal noiety
selected fr ui tabl e
5ol oct 20,11 OmARAEA SEncBEPIIRS s i) ARELANS i PRBAIH 6 pilr

20129 08 tveBRATAVUBP 8yl 4106 SX3E@ NN hidasgihed hersmdb@ccpmb@él atleasePre, s

conmmer c I B he

l'iterat ha?ledl%)rtl %%td?sjakg%f&@e Ogl %\%%%g%@ (mphe ra |olthﬂapﬁddbglr?1&nooxy (V)

f or useammoay (&l isostamipobnd offgrmeda K¥H):of t he present 10 invention can by any
am noxy conpound as descri beq{ hgrlg n t hat ﬁ@(rﬁal ns at | east one

r adi oi sot ope as described her@in. ﬁ one e alnent of the invention, the

radi ol abateih Ryfficankyary\tadiolabelad orgagio unblolgichlanoiiyaviei d jadioRbeled- NH2( XI 1)
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herein. The radi bel of R2* can be any radi 0i soLope or .radi onuclide known
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US2008/ QR KR but Hétilehited $o ihBSOiIAQ ngtrﬁtdetleﬁ des‘cﬁb@nh iUS20y8/0y797 %], e¥RdIcEe .
Preferably the radioi sotope or ionuclide is

20r adi of"SBPOEA#F ewuetv.bdéefgﬁpfeatﬁr%fefaaw thw&@wgw@e opradiopgefide §ECT) . | n one
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d?m 20 t h
't or ot SPECE AR EREmOR R Bk e MU BLERR €Y. Bkt sl €4 m ne- oxy
(VI R} of*’¥e;racti meteginiferablynthe neeti dnedlidsfis {° F‘Fécgrré§ent invention is the oxine
gati on r eag i aNaRiafiGheal, Aldeieniih, andetadialabelabamaaeny (V) in
|

the presence of anifine each as Nerai
the literature and art.

Radiolabeled Imine-oxy (VII)

30 Radiolabeled imine-oxy (VII) of a radiostabilizing method of the present invention is
the oxime ligation reaction product of aldehyde (V) and radiolabeled aminooxy (VI) in the
presence of aniline (III) and pH, each as described herein.

In one embodiment of the invention, the radiolabeled imine-oxy is a compound of

formula (XIII):

H
Rz*—O—N:< (Xim)
R1

wherein R1 and R,* are each as described herein.

35



I n one enbodi nent of the invention, the radiol abeled imne-oxy is a
conpound of forrmula (XII1): R2*-0-N=((XI'Il) 35R1L wherein RL and R2* are
each as deecnidmsdrzRerein. WD 2012/ 087725PCT/ US2011/ 065@86/USko11063936
enbodi ment, a radiostabilizing method of the present invention is autonated
by neans of an automated radi osynthesis apparatus. There are several
commerci al | y-avai | abl e exanpl es of such apparatus, including TRACER abTm
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20( AH111695 or, flucicl atide e precurs ce of aniline

2t var 1 OUCOHREN g BAeSe R ORISR RSl o) B ST rRIFRRMC  £5 of "t e

r eact i otfnettodiof the presadtédventiosi gure 1. Figure 1 below illustrates the results

for the production of crude fluciclatide on FASTlIab. 25The di anonds are for

t he 1InonExanlplest abi | i sed conjugation reaction (i.e., wthout aniline or

pABA) and clearly show the |inear |ink between the anmount of starting

act i vi t Examgleth eFlinddlatdleRadisabliliyédCehjughiien Reacsingl es show the results for

t he production of crude Fluciclatide on FASTlI ab under radiostabilized

conj ugaui[o8F]flearobdnasldehydelivhs maged Witk aminaeyli AR DI 685 (fliBhtide pgitids. 1 to the
conj ugatl on r§act| on added around 50%to the non corrected yield and the

presenc®8Yd " ai r hel ped further stabilise the conjugation. Lowering of pH

by around one pH unj s5%to the yield and the addition of
further aniline imgrgved; ohe RF5by @ sk | ar anoupt. WO

2012/ 087725PCT/ USZ(B’ﬂkgH%g&wBﬁné‘gP‘e* ret ey ~eholys ot r adi ost abi | i sati on
effect of aniline onthe }:onj tio €action between fluciclatide pepti de
precursor and [18F]hf ugpebenzal dehyd®. The rhonbus-shaped

(non-radi ost abi | i z? RoEi ¥ts show the clear correl ation between the non

corrected yield% o b,eL ,e@cvl\gn\,lon\/t he\,a\,&eu\/e, of any radi ostabiliser.
However, the triangul ar points (radi ost abi | iized)™el early show the dramatic

i npagt of. using a radi qatEbiégsseflucitDiifid Gaptide precirgst) ost abi | i sati on of
Fl uci cl af thelpresenog bOailirRrat vaaut pHRanges to give fluciclatide. The radiochemical results

of the reaction is illustrated in Figure 1.

Figure 1 below illustrates the results for the production of crude fluciclatide on FASTIab.

25  The diamonds are for the non-radiostabilised conjugation reaction (i.e., without aniline or
pABA) and clearly show the linear link between the amount of starting activity and the non
corrected yield. The triangles show the results for the production of crude Fluciclatide on
FASTlab under radiostabilized conjugation reaction conditions (i.e., addition of pABA at pH
6.1 to the conjugation reaction added around 50% to the non corrected yield and the presence

30  of air helped further stabilise the conjugation. Lowering of pH by around one pH unit added
a further 5% to the yield and the addition of further aniline improved the RCP by a similar

amount.



The presence of 10 ng aniline hydrochloride at pH 5.0 or a m xture of 10 ng
aniline and aniline hydrochloride at the sane pH sees a dramatic

i mpr ovenawo 20re/8esnon corrected yi el d% However, the prresarse@10b65086H1e

radi ostabiliser para am no benzoic acid, does not 15 preclude this as- being
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2012/ 08TSRGH ISP ARRO%R: BLASl iatbsaseh ey dhe rear essi ona

anal ysi at as torced t T ne roug e point of origin.
CledPly the yield is dlrectly correlated with the RCP% of fluciclatide,

W LN 0O KRAET SRR Jr IR BRI GRG0 eXPL Al 0 the variation
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Radl ol abﬁh@ﬁ’er%ﬂh@h‘ﬂg@ dnlifo benzoidRkidiattBgettel kn the presencp bk absertce of air results
in a dramatic shift in the non corrected yield%, establishing that results are from the presence

of aniline itself rather than any impact from the presence of pABA.

Aniline, pH 2.9,

! Aniline, pH 2.9, air, no pABA
no air, no pABA y

50 . ‘ pABA, 10 mg/ml aniline,
- 10 iline HCI, air pH 5.0
. \‘/ / mg aniline p
2 40 ' : pABA, 10 mg aniline HCIl pH 5.0
% 35 ' ‘/ L~
.:‘ %0 | : ./ « Aniline catalysed
2 . - process
O 25 N
e * No aniline or
3 20 pABA present
c 15 "
2 10
5
0 T T T T
0 50 100 150 200 250
Starting activity/ GBq
20

Comparative Example 1. Fluciclatide Non-radiostabilized Conjugation Reaction

The graph below shows the strong correlation between the yield and the RCP% for the non

radiostabilised reaction between the fluciclatide peptide precursor and

9



Am nooxy (I1) 10

WO 2012/087725 PCT/US2011/065036

5  [18F]fluorobenzaldehyde. The regressional analysis of the dataset has forced the line through
the point of origin. Clearly the yield is directly correlated with the RCP% of fluciclatide, with

no other significant factor being required to explain the variation observed.

48

43 5
R® = 0.9901 - T
38 - -
33
28 —— :
.23 +— -
/
18
13 T T T T T T
30 40 50 60 70 80 90 100

RCP%

Non corrected yield%

10

Example 2.
5 mg of fluciclatide peptide precursor is added to 1.7 ml of aniline hydrochloride in
water (10 mg/ml) and 1.15 ml of ethanol is added containing the [18F]fluorobenzaldehyde.

15 The reaction is allowed to progress for 5 minutes at 60°C.
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2. The radios tabilizing nethod of Caim1l, wherein said radiol abel ed

al dehyde (1)

is a conpound of forrmula (VIIIl):

0 Ri*H 15(VI11) wherein R1*

i s a radiwbabelmsd26r gani ¢ or bi ol ogi cal noiety. 3. ThePcadiSosi1tedoss i zi ng
met hod of Claim 2, wherein said radiol abel ed organic noiety is al kyl,

al kenyl ,

cycl oal kyl . . .
r adi olsabsied iighediscal

al kynyl, aryl, cycloal kyl, heterocyclyl,
20 4. The radiostabilizing nethod of Caim2, wherein said
noiety is an am no acid, peptide,

het eroaryl, or

or vector.

5. The radiostabilizing nmethod of any one of Clainms 1-4, wherein the

r adi ol abel

of R1* 25 is a radioisotope suitable for

PET or

SPECT i magi ng.

6. The rddi ost\dpdipstahilivangraethedicaptprisingthp siep aliecidangn waiolbeladipldthyBe(led

al dehyde s, alnla%]ﬁléo%mmﬂ 7Rl pQ&_EWdc@%f antfide (S

one of Cains 1-

ereln sal

o&?ﬂi@ﬁﬁ@%ﬁ @@ing nmet hod of any
am nooxy (Il) 1s a conpound of fornula

(I'X): R2-0-NH2(IX) wherein R2 can be any organic or biological noiety.

58. The radi
S 410i H yH GRadidladdléauhiH

00 HH or

met hod of Claim?7, wherein s

AT S
10 MEhyBe ) ) 4- T\LAMRORK (R

1 618nin® (INH HO
N I- Ijff ASO'N' s

i 154N1\ 4, T NFCrN . LN -,-N"'"" ON')LN ON 15LN \
9. The radiostabilizing nmethod of any one of Clains 1-8, wherein said
radi ol abel ed i m ne-oxy is a conmpound of forrmula (X):

2. The radiostabilizing method of Claim 1, wherein said radiolabeled aldehyde (I) is a

15

20

25

30

compound of formula (VIII):

(VIIN)

wherein R;* is a radiolabeled organic or biological moiety.

a-d—amheexy- (I1) is S
b
I I J
\/&eéggu ) ) SNe ,p

H

3. The radiostabilizing method of Claim 2, wherein said radiolabeled organic moiety is

alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, heteroaryl, or cycloalkyl.

4. The radiostabilizing method of Claim 2, wherein said radiolabeled biological moiety

is an amino acid, peptide, or vector.

5. The radiostabilizing method of any one of Claims 1-4, wherein the radiolabel of R;*

is a radioisotope suitable for PET or SPECT

imaging.

6. The radiostabilizing method of Claim 1, wherein said radiolabeled aldehyde is

[18F]parabenzaldehyde.

7. The radiostabilizing method of any one of Claims 1-6, wherein said aminooxy (II) is a

compound of formula (IX):
R2-O-NH;

wherein R2 can be any organic or biological

(IX)

moiety.

11



R2-0-N=((X) 15R1* 10. A radiostabilizing nethod conprising the step of

reacting a al dehyde (V) with a radiol abel ed am nooxy (VI)

of anilinEo@bido87126 formi m ne-oxy (VIiI): 11. 12. PBT/US2014/06503d.5.
16. Aniline (Ill)... pH Radiol abeled | mne-oxy (VII) Radi ol abel ed
Am nooxy (V1) Al dehyde (V) + 20

5

10

15

20

25

8.

or

The radiostabilizing method of Claim 7, wherein said aminooxy (II) is

O ST %

HN\)(a ’\rg\_)qN'\n«g\)o* ’\rNJL L(N‘/\O'\’O‘/‘O'\’N*(‘O'\KNHZ
A HoO o
o

2 C;O 0 0

HN
O\)L /\,O\/\O/\,O\/\O/\/O\/\NJK/O

N g
H I NH,

N&NO

%@ﬁ%&@&kfhﬁﬁx ﬂ%ﬂéaﬁﬂmﬁwﬂwﬂ

9.

\ ' ‘O/ / Y 3,

S N

S

¥

The radiostabilizing method of any one of Claims 1-8, wherein said radiolabeled

imine-oxy is a compound of formula (X):

10.

H
R2—O—N=< (X)
R,*

A radiostabilizing method comprising the step of reacting a aldehyde (V) with a

radiolabeled aminooxy (VI) in the presence of aniline (III) to form imine-oxy (VII):

+ | Radiolabeled Aniline (1) - Radiolabeled

Aminooxy (V1) pH Imine-oxy (VI1)

Aldehyde (V)

11. The radiostabilizing method of Claim 10, wherein said aldehyde is a compound of
formula (XI):
)
)J\ X)
R1 H

wherein R1 can be any organic or biological moiety.

12
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11. The radiostabilizing nmethod of Caim 10, wherein said al dehyde is a
conpound of forrmula (XI): 0 (XI) RLH 25wherein Rl can be any organic or

bi ol ogi cavormi2y725s 512. The radi ostabilizing nethod of Ecaiusedil/ocwbBer ei n
said organic noiety is al kyl, alkenyl, alkynyl, aryl, cycloal kyl,

het erocycl yl, heteroaryl, or cycloal kyl. 13. The radi ostabilizing method of
Claim1ll, wherein said biological noiety is an am no acid, peptide, or

vectolk. 40, 14phe Thgostdi-AstAlhdd AidMmME! Qﬁ&elﬁfsala@y afidendidty {sladiyis 10,
wherei n said al dehyde is benzal dehyde f%e radlostab|I|2|ng

met hod oftlksnyl. Bkey 1a1’Y@ICaflﬁ%lkyﬂOhei%OCY\ﬁlﬂéﬁ]éﬁeWagélQﬂCYCé‘éﬁHWlabel ed 15 ami nooxy is
a conpound of fornmula (XI1): R2*-0-NH2(XII) wherein R2* is a radiol abel ed
organi c or biological noiety. 16. The radiostabilizing nmethod of
d ai m 15,13whei’d¢ radiopiabitizidg pictod bf ofinR2¥, wherean said pigigeisilgntigipes aaniabl e f or
PET or SPEﬁTe%HEQbPth 17. The radiostabilizing nmethod of any one of C ains

10- 16, wher said di ol abel ed imne-oxy is a conmpound of formula (XII1):
H R2*100 N=((XI'lTT) RL 25

14. The radiostabilizing method of any one of Claims 10, wherein said aldehyde is

benzaldehyde.

15. The radiostabilizing method of any one of Claims 10-14, wherein said radiolabeled

15  aminooxy is a compound of formula (XII):
R,"-O-NH, (XID)

wherein R,* is a radiolabeled organic or biological moiety.

16. The radiostabilizing method of Claim 15, wherein the radiolabel of R,* is a

20  radioisotope suitable for PET or SPECT imaging.

17. The radiostabilizing method of any one of Claims 10-16, wherein said radiolabeled

imine-oxy is a compound of formula (XIII):

25
18. A radiostabilizing method comprising the step of reacting a radiolabeled aldehyde

(VIII) with an aminooxy (IX) in the presence of aniline (III) to form imine-oxy (X):

O aniline (1) H
T+ me—own, el pp oo
R "H pH R
(VI (IX) (X)

30  wherein:
R;* is organic or biological moiety labeled with at least one radioisotope or
radionuclide; and

R, is an organic or biological moiety.

13



18. A radiostabilizing nmethod conprising the step of reacting a
radi ol abel ed al dehyde (VII1) with an am nooxy (IX) in the presence of
ani | i ne (WOI2p1tos7f26rm i mi ne-oxy (X): H | R *HR2- 0- NH2 anipCirns2q¢iiiob303oH ) . -

R2-0-N=( R1* (M11)(X) 30 wherein: R1* is organic or biol ogical
noiety |labeled with at | east one radi oi sotope or radionuclide; and R2 is an
organi ¢ or biological noiety. 19. A radiostabilizing nmethod conprising

t he step of reacting an al dehyde (XI) with a radi ol abel ed am nooxy (XI1) in
the presence of aniline (Il1l1) to formimne-oxy (XIl1l): OHaniline (I111) Rl

)" H +R2* -18- NH2 digstatiipaingymeghod ¢spmrisinx|tye sigpl of gorrting a gafXDwitha  Ro* j g
an organi.gy; i l I A 0 }.0l sot ope or
radi onuc |rl é(gel;ﬁbelzgérﬁ1 %IHRR%O?Z bgry)%l ?%%%%%H%Jr&%?%% glngf% fbﬁn%ﬁg{l § B?y d5%&1{5'The

radi ostabilizing nethod of any one of Clains 1-19, wherein said aniline is
of the following formula: a salt or derivative thereof or a gjxture
thereof. 21. Thegjradi ostabilizing method ahiliGedilm 20, ereiry said aniline
is: NH2 22. Hhe r atii ost &i+iCei Ny, nettod—ot—et ai fe ,_\MTFKai n said
aniline is ud¥d i nHconbi nation with para-afho benzoic acid. R3. The

radi ost abi li zi le)rret hod of d ai @0, wherein said anili n&”il)s used in
conbillaati on w a radi ostabilizer.

wherein:
R»* is an organic or biological moiety labeled with at least one radioisotope or

radionuclide; and

R; is an organic or biological moiety.

15
20. The radiostabilizing method of any one of Claims 1-19, wherein said aniline is of the
following formula:
NH,
a salt or derivative thereof or a mixture thereof.
20
21. The radiostabilizing method of Claim 20, wherein said aniline is:
NH 5
HCI
22. The radiostabilizing method of Claim 20, wherein said aniline is used in combination
with para-amino benzoic acid.
25

23. The radiostabilizing method of Claim 20, wherein said aniline is used in combination

with a radiostabilizer.
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