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WD 2008/ 083729 PCT/ EP2007/ 007968 Radi ol abelling via
fluorination of aziridines Field of Invention: 5 This
WO passizen rel ates to novel conpounds suit abl ePE€DEP2007/007968
| abelling or already labelled with an appropriate
fluorine isotope, preferably 18F, methods of preparing
such conpound ad'@ehﬂbgsma woriratian of aziridines
compounds, kits conprising such conpounds or
onp05|t|ons and uses of such conpounds, conpositions
Figld of Ipgentign: di agnostic i maging, preferably for
positron em ssion tonography (PET). 10 Background Art:
Mol ecul ar i magi ng has the potential to detect disease

Thisdgyasdian frlatep tq RRehpnPP¥Ndssuitakie fofdahaling.osaiready lapalied with
aH%%bro%ﬂBtéG‘ﬂbhﬁ’é‘ abtopat Bn@e’?abl? 18h ﬁx&ﬂd?isdﬁ pRIpafRg el @Bdompounds,

15 neurol ogy and cardi ol og O the several prom sing
Cﬁope%mrmcqm%@mﬁgsuse@ﬁwepwgqs@glts SRERRTIRNIRIER CORPEHRFRRS

c@ﬁnp@ﬂﬁér&aénd' 526 ion Su bl undEasmgositio FETbSkitsdBr diagnostic
Tono %@?ﬂblyopET Is of particular interest for drug

iaRg) fat B 'éO%meS§§"HP’§H9f§BH>é(RET)rty and
abillty to provide quantitative and kinetic data. 20
Over the | ast few years, in vivo scanning using PET

r sed. PET is both a nedical and research
tooI It is used heavily in clinical oncology for

85 % of tu rs and the search fo

%' é@@%’“ At thegrotentiant %te%dé?&ﬁo%P@gbefssPérqf hgqapeutic
efledtivenesdsarlidt thah mesisRventhapfethbesm thafiskds @f ¥REdISHYS
”FéP s of degF tla Radi otracers. consi stin

O MR %a?]\@r@I(pr%{nha|n8r%olggﬂoré%aglngggcamp@ples
haviny been dewgoped a%fopdﬂcélaﬁﬂgrn@ and MR, Posigsh EriisiioraTomography

ect ver di.opharnaceuti,cal tracer for use, a
(G LR GLEFuaRURBIE LS pifuosit) Boetize of RS nh sgesitiity and
abitityeto dpgMidEd uamtitative amd kdetiadgiat i ng and phar macoki neti c
properties. Fritzberg et al., J. Nucl. Med., 1992,
33:394, further state that radionuclide chem stry and
et e lastdely lyears pigesvastdaning asgtHET hecdcieasaptPBT ig ®oth a

rqe]gtécaﬁo nqtsg%rﬁﬂ o? lalk)tgsrehlqg‘gﬁlg/énﬂchquaggggy o?tme%lcal imaging of
turachscaimddlhe slarcl‘h foe Metpstasds, bhd)fmlchmcdlehagndmt loé cereitn difuse brain
d%%gg?sf .C?Ur ?s tugu%g‘ \/tg(r)l?lgsnﬁlgo o c%e(n t|8 %]ﬁc\étgacaeﬁsn%onsisting of
ra ec h d ?ﬂr B .

arradloomldélstkbday hsmad to @ HRiflolscdea s ngdzia)rentvy/piimagihg of disorders.

I sotopes with short half lives such 35 as "C (-20

mn), 13N (-10 mn), 150 (-2 mn), 68Ga (-68 mn) or

In 8ésignind on eifedtive Barioplarmiabaiticalstharet fdnaké ab iavdiegnostieagent, it is

o5 5ol RSB AHRSH SR O Bl i
peapertiesy Fritzhergest phdi. dfust IMate,s1982233: 824 futhesitsiade that radionuclide
chemistry and associated linkages underscore the need to optimize attachment and
labelling chemical modifications of the biomolecule carrier. Hence the type of
radionuclide, the type of biomolecule and the method used for linking them to one
another may have a crucial effect onto the radiotracer properties.

The radionuclides used in PET scanning are typically isotopes with short half lives such
as "'C (~20 min), ®N (~10 min), '*0 (~2 min), %Ga (~68 min) or '®F (~110 min). Due to
their short half lives, the radionuclides must be produced in a cyclotron which is not too
far away in delivery-time from the PET scanner. These radionuclides are incorporated
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WD 2008/ 083729 2 PCT/ EP2007/007968 into biologically
active conpounds or bionol ecul es that have the
wo w889 t o vehicle the radionuclide into theChaR3001/007968
the targeted site, e.g., to the tunor. Positron
emtting isotopes incl ude carbon, nitrogen, and
u@g@n@@gncaﬂy@@ye,cgmp@@s @ramomglep@gqs g‘@éhgyﬁaﬁhp functlon to vehicle the
rdchEl RRFthE 84 ff&ltﬂbffére@feh%nbnebawﬁb tggpounds to
produce tracers function brologically and are
chemcally identical to the original nolecules for PET

Pbgmgh @%lttl@lsbfb%eé’?rl%ﬁfde%%n hRBges atnﬁ%x%é{ T‘Hé@é! @é?o'tcﬁﬁz% can

ng | sotope due to its reélatively |ong
T QH'QQQ tbi‘OQO%’qﬁ'Wt'VﬁFMt%’é?ﬁ? t“staméc?ﬂ‘@?}mdétt? GFPCB‘Fe tracers that

fﬂcﬂ&ﬂ@@tdgféaw é‘r‘i‘cﬁér% ch%mi’ca‘ﬁyI REAALS RS theldiihaPholecules for PET
bi ochem cal proce Ssgs. In addition, its |ow R+ energg s

imaging £ Wé\%‘hqri‘aﬂﬁ o &dvam%@éfeny@mepmb?'#%& isptopgrdite
ré?éttv%lil Ibﬁ@hélfjlﬂe 310‘336 Bt veniéH pdiinfits e ﬁt@kﬁa#dﬁbﬁ be8fagnostic tracers

Bi onol ecul es evel oped for use in have been

2R RUPSSAUPY. SRR BIaghPICabproEpYSes. NAdGHPN s IOW bheneray

(688l HeM) is MSo advahtageblds FLT, L-DOPA, net hi oni ne and
deoxyt hym di ne. Due to their 15 speci f| C use, such

bi onol ecul es are often designated as "targeting
PEJQFHcETs are e BitékiRSIUAE @ Rbleslk %ﬁbllb@@|cbh|ﬂfer@étaﬂloﬁ1olecules

YRR SO e SRS IR FIoBea 't apReiie oraping in the

par&rit bboé gf,iSDG?GEEaL-d@Fhﬁsméthi@\Mhe aht eilebxytﬁyrﬁmr@ OBeitd their
as neurOSC|en I mun harnacology

d
B St SOBPEAYSS GBS R A g P AL AGh o
messenger. They bi nd to receptor on the target cell

nd the bipl ogical t.of the Ii
PRbld e Bl d g e ol Bt in mehe BB erqgegses
irfc&me@talmobs; aslhagopangeittess, Bdrnidnes bh@antbictus. Research has shown

i ted I L1 the |i d with
OB USTSed susmaar T BatBsce o o' ae PRrFyRcsioqs,end cel
blolgggn8omepeptidee daacephothéraical mésseagen Theynbindno edcepltve on the
ressin

| d.i .
e 5T s e SRIoyiee Sl R Mg Y i LT RUET e orget
tigduiec hlepespthechpecmaredaetoebfndmgembmnyl aflties ligeohd cmmcbetmqbﬂted by

PR 15 b e, Sty g P ety g Tne'fna for
theenetepltor famiitates ratentor df theradig labizéed hgdndrleaextelme expressing
;Cli-sg%%rselt@wg\éfzr |§Bos$ﬁ urqgér IR\?&? %%lon cgwsél?pq ﬁkc):lently labelled

erm ne unors ove press Y
aty pedertvahiothcarttitipep thallabelbag stthllsgrear. itus:wlell ynoerth'at treerreceptor

Al ' a ,
Ty of 00l M) PRSI R A o R0 rertor
optpal pbptidibicnostrugt has togmegrtemsingdvol ved in tunors,
i.e., somatostatin, vasoactive intestinal pepti de

(VIP), bonbesin bi nd| ng to gastrin-releasing peptide
TUBRRY ovezmpessr varigas tadentor tyipes éx which ipenfides(HCOKH, spaaically.

B%@uln‘?érf onyn Seﬁr?haT*}?NLgEg Sdl%et.ilﬁ)( z’bgbo%'g})i@&éo%, biSide a
ecuf e done vari ous 'h resual ting

non exhaustive list of peptides b|nd|ng to receptors involved in tumors, i.e.,
somatostatin, vasoactive intestinal peptide (VIP), bombesin binding to gastrin-releasing

peptide (GRP) receptor, gastrin, cholecystokinin (CCK), and calcitonin.

The linkage of the radionuclide to the biomolecule is done by various methods resulting
to the presence or not of a linker between the radionuclide and the biomolecule.
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to the presence or not of a |inker between the
radi onucl i de and the bionol ecul e. WD 2008/ 083729 3

weEansasR007/ 007968 Hence, vard ous |inkers ar ePRNBRZV07/007968

C.J.Smth et al., "Radiochem cal investigations of 177
Lu- DOTA- 8- Aoc- BBN 7-14JNH2: an in vitro/in vivo
Hgaee yarieys linsers 3t kpave et ¥ iinidbel 4/t YRadichemycal fpxggtigations of

’mﬂb@maé %smmal«z]éﬁm aPCn 31t/'&)4ﬁr990 @.&%tsmeﬁt 6XNE Bdrgeting ability
cell 30(2): -9, disclose

of thisi 'zﬁvw@rqp@amweﬂ@%q/ fon, \ﬂ%ﬁéﬁ“ﬁ”’@lﬁoﬁtﬁtﬁ@f’c?’ cefiTNug. Mgd

B E2003X30(2): mﬁgrdwdrbéeertaamabem\wﬁbes.ﬁ wﬁerre#ﬂﬂhelnamhs DOTA-X
“Lu (half life 6, %/er does not .t c
t

WHEE B %ail"bﬂ%ﬁth?' i HEWS e rAgioRoY béH‘é’&!ﬁ 'He Rifdavmhsiens not

rialh the bididGidAPhal-iife I HEDRRIVE bdrmbaBmaWHAt ATk R 77 Lu-DOTA-X-
radi otracer for jmaging tunors. E. Garcia Garayoa et

bambesin giopraPRIOPARLE 'B'P 9’65‘?’68! IMagIALMerS- zat i on of new
10 Re(CO) 3/ (99mlcJ(CO 3 bonbesi n anal ogues. "™ Nucl .
d. Biol., 200 28, disclose a, spacer betmeen t he
E SR ATP SRS 0 G AN O A G RO GRS P (R
RRPCOFI Y% c)(€B) PbimbesitbRalogitd.” Nucl. Med. Biol., 2007:17- 28,t disclose a
am nooc oa e

3, 6- t angj.c aci d .Garcia Gara :
SBooT BEeRndaS ALl T e BaResh Wit e JeRve i
-ss'?@_nm Naﬁ%ﬂ? g@éLﬁneszé g@hgﬁb@h?rhdié 3CI@IE. Gﬁrdeﬁ@@ﬂiy@é et al. conclude

affinity. i st. ove Linkers have
R et Spegeclis Refliere soBSGA efléctp SRy or on receptor
affiady.onucl i de and determne the type and chenm ca

condi ti ons of the radi obinding nethod. Mdre recently,

pepti des have been conjugated to nmacrocyclic chelators
Listed dblvellihkarg hate bekdh sptCificaBodésighed fEr&Cepdetic tyelof radlonuc|ide

o Bele it v 8 At Ghe mief Suiterag! e eiaidbg metod |
phyS| ol ogl c effects and chelate attachnment. Various

Vi R R gb@itsakt B5pR Cbbdba PR mab Ryl 2he BRFS o Hodfing o

%Qlot %fh(nan@“mﬁe# IaE'éIabphtaperthlmer Bueh taniudrfmehmhtleerct with the

in w% gaq %&%n‘ﬂ g Ih gb\n ouon(k)jvc«%lfgvec}1 tg/ ogg:ar st%nrgi kﬁ?gal?g Racgwment.

achi eved with radi ol abel | ed pepti des. Hence,

v§H8 st m%lh\égg oPn%%lo?lL?th?gh %g{éé) ga? @ r&?gﬁ&r h% eé E %Qent precursor or

can
staet[ml rdetenaIArfmr@taanlngl Ufifblebelled qeptides. Duedaritet smnyler size of

&Fde'sdt? h hHhEP{ar t&%aa%?&ﬂ{d[sraggs Qr?dyF \ESI%r t%]g(% clgg‘r{%ﬂég é‘ér? often

1 abel oactrve pep ue o
be avtuavqbw&h pﬂwﬂabﬂibd paptidesc Hease, 3Dort-headomis@ransernission

m@% ﬁ%;}’(ﬁg&* ?s%i’o‘sb%%?&s?tgfmén %Qﬁ‘é bétBQfo‘?%Heu‘H?}tep{ ad, %\%ng a
numben@mastiionteniitting agelites. flunmeeﬂ@ aplpear(sdnpbélxe best gaedidate for
|a%fe|n &BLdaQﬁ‘\?e p??fab‘ddé ¥ UiRle owﬁ&%ggmpegﬁ%e% ARG} ed

UCt ure pept I des are
Chaﬂactprlstp;ar‘étme mgaJOd drsedvarﬂagmf lakallingrpeptierceith °F is the laborious

oS BRatTSR YR i PRogRAL Bl By ompen e
otgmptlggﬁgnd seyferal functional groups associated with the primary structure, °F-
labelled peptides are not prepared by direct fluorination. Hence, difficulties associated
with the preparation of '®F-labelled peptides were alleviated with the employment of
prosthetic groups as shown below. Several such prosthetic groups have been
proposed in the literature, including N-succinimidyl-4-['®F] fluorobenzoate, m-
maleimido-N-(p-[ "®F]fluorobenzyl)-benzamide, N-(p-["®F]fluorophenyl) maleimide, and
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prosthetic groups have been proposed in the
wo 24081083729 e, i ncl udi ng N-succi4ni m dyl - 4- [ 18F] PCT/EP2007/007968
fI uor obenzoat e, mnma
ei m % BF] f | uor obenz I) benzam de,
41[\]- 'f]ﬁu?fPB'F%’chM F%"E)‘H%r@‘f“)osh%ﬂ H@thoﬁﬁ@g\m cpeBihgseetgday for
thé \&tSeli (nlé%%@am&?a?\@%rotén{smﬂ 1ﬁ# umrze%ﬁ&@éétbw& Whelfuorine
Al nost al I of the methodol ogies currently used today
lapgijed Styﬁtaholnabel ling of peptides and proteins with 18F
utilize active esters of the fluorine |abelled
synthon. LG --RM 3m 18F- - (D- RM X- PEPTI DE 18F-D*

RO P - TS e pesfoivRePTIoE

P RM= reactive noiety LG = Leaving group that
=paliphaticaaeamatjc QBFet%O)ar&mﬁmcaliQmm group for
reaction with RM Okarvi et al., "Recent progress in

"ETyER LaBHAST IR Eolae! ) 20-36. present a
% VI ew‘gf t he, iecent devel opments in 18F -l abelled

ol &%t ‘é(?l'?o'ghve peptides used in PET. 10 Zhang

éanzhong et al "18F-1 abel | ed bonbesi n anal ogs for
L@ et vieg @F@F"R@'@éﬁ?&be eRlREbH FFpr ost at e cancer.

. Nucl. Med., 2006, 47(3):492-501, relate to the
>,§-sftléf§t'0’iﬁitgﬁ@‘ép fastraprtien with\RM [ Lys3] Bonbesi n

([ Lys3] BBN) and am nocaproi ¢ aci d- bonbesi n(7-14)

& r%&wlgec%é Aro s§ //L @Poineei% /%é/@d})%émpe}/ ra %ﬂghﬁ&eﬁ/nceals

anm no ca am no ect
Ewr t/hNN:/sMedl rhtulm‘zﬂm 28( NSR29f34) orasbeha teaviesy of(tme FeSAB)

L Rort, TR Bt T e e mBET

reI atively rretabollcally unstabl e having for result to

ig Piﬂ?)‘?\ﬁaee?f ta? maﬂl&bel@%%oﬂ#bfgm%n%ﬁﬁf Eﬁ{h@éﬁ % % Fe%éptor—

tunors
emressmnwogltaémcaf@enoddVL@gW%rZQﬂGgﬁZ()?) 692)‘59bll@|latﬂat0 the 2-step

mefRid2d e%a@ s@ Bo‘?ﬁcfgs'ir{j(]‘fLSySSﬁBj\] 'a%'aesrﬁ.ﬁgc@% abd-

oct reotl e ana

bargpeyin(@gizt) Ghea- BB (7ai‘é) werealabeliadenthyet hmowjmgna@bys& 1gino
gr%@PaﬁHQ\ca%‘Fﬁuﬁ@@rto'u? re@ﬂ@éti@ wﬂ—mﬁ éﬁ%&lhﬁﬂd?'@‘*%ﬁ@%b& ate

183t radi oSynt hesi s 0

i SPB) Gl Sl aciranation 6 5.6 Uniorumaislgho aheimed UF. 5.
[L%%BBNQ@ 'rél&tﬂ/egl'inéﬂagsméﬁ)e un%taﬂﬂ@ th‘a{?lﬁg & k&Gt 8 'ﬂamﬁe extent of

unctignalize Poet hko Thorsten et al
usepitge fsﬁB [%éﬁ@ﬂw reliable imagingIof BIMQS- r out i ne.
clinical imaging of somatostatin receptor-expressing
tupors using positron em ssion tonography.” din.

Pesifie NRIBEN bt und WeotaR MetAsODeY TASu- B0l oWRE v t he
radlichafiye AREMOsE pbpliddsh EFSY¥BBIREREGD and octreotide analogs.” J. Nucl.

Med., May 2004, 45(5):892-902, relate to a 2-step method for labelling RGD and
octreotide analogs. The method discloses the steps of radiosynthesis of the "°F-
labelled aldehyde or ketone and the chemoselective ligation of the ®F-labelled

aldehyde or ketone to the aminooxy functionalized peptide.

Poethko Thorsten et al., “First ®F-labelled tracer suitable for routine clinical imaging of
somatostatin receptor-expressing tumors using positron emission tomography.” Clin.
Cancer Res., June 2004, 1,70(11):3593-606, apply the 2-step method for the synthesis
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WO 2008/ 083729 5 PCT/ EP2007/ 007968 of '8F-Iabelled
carbohydrated Tyr(3)-octreotate (TOCA) anal ogs with
wopissred phar macoki netics suitable for cli nPCHEP2007/007968
routi ne somatostatin-receptor (sst) i magi ng. WO
1(303/ 080544 Al and WD 2004/ 080492 Al relate to
t abilabrelled P@rﬁahmﬁteﬁgtyr{ébecttﬁmase 6T @&A) ARaograpith eletimized
pﬁérﬁ%@ﬁihéﬁb‘é sJuFfBlQé m MBEATolHR redtefateiddestor RRYmaging.
above. 18F-1| abel |l ed conpounds are gai ning I nportance
due to their availability as well as due to the

WIS v8bD08®Na 2f areit dsod/osodoahbel Jenaﬁ@tobaaemb&mélus.s meltﬁods of

has been shown that sonme _compounds | abelled with
bigaslivgRrertides; 108 diganestign IMaging v§ing MeR-steamathgd shaopwn aiove.
| onger 10 lifetine of 18F would permt |onger i magl ng
times and all ows preparation of radiotracer. hatch

“Fdrbaligr comPauRds 3reJaing IMAYEANGRFYE ortheinevailahuyas el as due

tPthBevélBsmbht dfSethdRfoNRbEIRY bioRoIBELRYEIt HBS Bedh &&Mh that some
avai lable to clinjcal jnvestigators. Additionall

CWHBO‘H@éHab%'EQMtO d: PF%’%@\/EP%?@MQ%QU%“ETAQQ'H@F%& ’Qﬁdpngef

lifdYmie o FF Widid Qérrmhﬁngéﬁﬁwéghﬂg 'ﬁhﬁh.;tslaﬂﬂ dliéws mtrp}ard?sﬁ of radiotracer
centers I i ncreasin is increasin

baleagt ARt tp&? prRiEBIS Veflé”f*fea {Faces 19 ofRe] fla@Bg% fngking the
tel:ﬁﬁqu@ﬁ\tﬁé ahdeasp@&emanbee clirfidal im%g%%ratAdukldkﬁﬁy itHe® been

ex bi onol es a
e e e AoBRENT i cTas el aktlebMORRf s sfugentation in
nNﬁWPET“&‘%terW mcrelafmg.l tghce?2@@lincré8sifgy irigdtantty @pefd new
| mgi ng, 2004, 31:1182 20 1206;

tr%F?ng?(‘HeU@%Wgh em 1991, 2:44-49; Bioconjugate Chem,
2003, 14:1253-1259. These nmet hods are indirect. They
derraﬂd at Ieait a two procedure for trace

SEYHEHERrAAcheR ?ré‘F‘Eﬂ’%O‘? '51"30{'?% CB’BR?GH‘WQ&?%‘?%% €9.
pgﬁtdieelam@ d&¥cFibedargi@e rf@m}mglt iefdtends: Bufopsarh U. Kificied eds/.
eca ru0|a € _SUcc
G207, S b BT el Dok P adinG fRetl 102
1006;i Bioamjigiatd Chempn 09t rd: 44-d9;aRjocssudateChenmm 2603, 1253-1259.
net ast ases. Routine application of 18F-Iabelled

peptides for quantitative in vivo receptor imaging of
TB8se me&mﬂs areeinpires sThey densswles lemstia mmebfpir@cambmwfoofracer

& st at usi PET is.li ck of .
sifeRt XnerdSletferselhe fonshavd Bbiss cusina Kt docTesotuton
alsarrgsulSmfaiueleaydﬂdwsi s of 18F- | abelled peptides. There

is a clear need for radiofluorination nethod that can

be conducted rapidly without |oss of receptor affinity
Tby mdsé cnuieiat ashechindhé eaabensfut teeadmepiox iany wencarggearty detection.

L& a[)g{t Cgagg'gg?ﬁ%\%é% osd the't HnBrstJ}% ,ﬁgtggtggg cer i s

enffanced c earance proper
Very few publications are known whi ch describe the

@ng&% rié faBQI%J’é/ethlggs on@ugrqgﬁva%?’ 0igd re6ceptor imaging of
receptor-expressing tlssues and quantification of receptor status using PET is limited by
the lack of appropriate radiofluorination methods for routine large-scale synthesis of *F-
labelled peptides. There is a clear need for radiofluorination method that can be
conducted rapidly without loss of receptor affinity by the peptide and leading to a
positive imaging (with reduced background), wherein the radiotracer is stable and
shows enhanced clearance properties.

Very few publications are known which describe the opening of aziridines by *®F:
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L. Tron et al. present the reaction of an
acyl -activated aziridine noiety with 18 at 120Cin

wo b@smgitehesi s of [ 18F] FNECA & an adenosi he rBCEPPINT/007968

| abel i ng agent. The desired product was obtai ned
with a yield of 1 % The precursor carrying the
aziridine 5 remai ned mainly unreacted. (Journal of

Liabekl 9%:@@&&%@ FacBéilof ﬁﬁ&dﬂ@&%f&%ﬁnr@ﬂnﬁe ROF at
43; 807-815. g"gg%'r' siingly found that fferent
#Sis A

1301G ipdhe syt NEGA H an@@ﬁﬁw@%re@sa%/»é [aeling agent. The

dBHiFeY 6@&@& WaRIHBedifd 8P a E/%Wfdﬁﬁa tHeprd@ss 6 & rying the aziridine
ri ng- opened product can be observed. 10 WFel ndel et

f%n‘a'"e%mfr%%"fféa‘ef’ 1gRYBRNRS LARAIGERTRILIS 2R al ogues  of

Rdafopheheateihed$ 2000 43:807u81 BN, subdtisitig®) 8RN tHat By a different
attack of 18F-TBAF at 100 or 1450%)% the aziri dlll ne

activyop f the pZiidie: FOMPIElP GANUBSIANAL MHRAPWeTdGMPPEfyes towards

tHLAeHdt ARg-bPBh&dR brodGhtesth PeldbseAB84, 62: 2107-2112). 15
The nentioned aziridine precursors cannot be coupl ed

to chemcal functionalities |like amnes, thiols,

VthdfnGéIYét%l wmhl[@r:mw émmp*tn]onlsu%neﬂéd@rs o¢hfém cal
e RHBREPRHIS S8 BN (o e Bd Bhe et TEAF ot 100 145°C on

tHr_EUéiliul'kﬁﬁéTHﬁg?of 1,Bsubstilnet @E@sn@:amas%\gswhlsa(@?ﬁman Journal
pl.ica ve bioactive nol ecul es as
C%ﬁé)”ﬁf"?ta’eg&%%gg 26@91523198)et| ng agents herein. Even
publ i cations about cold fluorinations are at a
BB rheeged sglifiat prosythprs aanathachBins o GRepica fglenaliies like
aGhméﬁl tHRsly shyBeoxy 59 8atboxylid a€id)fudiohS ot othE*&}Hniidahl Beoups of
ent our Resear ch :

ol oS TaE e wSHh Rtne? baeliteis ahd Fendi g herein.
Soci ety, Per kin Transactions 1: Organi ¢ and

i,0- Organj ¢ nmstr 1983 2 Jour of 30
e RS b Ry B ses Vo armych g o Sl e e
nidlemiasrees papiides asadyas thBftling 266y harein.83. ; Jour nal of
Fluorine Chem stry, 1980, 16(2):183-7.; "Journal of

Organic Chem stry, 1980, 45(26):5328-33.; Tetrahedron
Bvet peblicatidr@Bahoud £413 ¥lua@eatiaas areJailealhagﬁablél quantityeand rather

S 1990 49(2):231-46.; Tetrahedron, 1987,
p%?'rﬂejc}‘&%%S Tet rahedron 35 Letters, 1978,

35: 3247-50. Jour nal of Fluorine Chem stry, 1981,

eSO 2 Syngeggogg: 1852 LAOH N LNED S, pA280as 1002

PCT/ EPZOO'MQ)(OETQB@S Medi ci nal Chem stry, 1990,

I-%S’fg%?d'i rﬁeg(ggajﬁé égagenlp urn alJoc?r];valF Afltlﬂireirﬁ)gal Rggggpcﬁ,t §;yn’opses 1983,
10:246-7.; Journal of the Chemical Society, Perkin Transactions 1:
Organic and Bio-Organic Chemistry, 1983, 9:2045-51.; Journal of
Organic Chemistry, 1981, 46(24).4938-48.; Journal of Fluorine
Chemistry, 1980, 16(3):277-83.; Journal of Fluorine Chemistry, 1980,
16(2):183-7.; Journal of Organic Chemistry, 1980, 45(26):5328-33.;
Tetrahedron Letters, 1980, 21(3):289-92.; Journal of Fluorine Chemistry,
1990, 49(2):231-46.; Tetrahedron, 1987, 43(11):2485-92.; Tetrahedron
Letters, 1978, 35:3247-50.; Journal of Fluorine Chemistry, 1981, 18:93-
96.; Journal of Fluorine Chemistry, 1980, 16:277-84.; Journal of
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Pyri di ni unpol yhydr ogenf |l uori de: Journal of Fluorine
Chem stry, 1983, 23:481; DAST. Tetrahedron, 1999,
WG {(04833728819- 13830; or 5 Li BR4: Journal of O PEIER2007/007968
Chenmistry, 1989, 54(22):5324-30; than with
nucl eophilic flugrination reagents preferred in 18F

f 1 uor i nat Medising(ichergistry. THR0; 3 &6 Kk e/oreat af Eorine
2003, 338CRé&nise$2rasdd 16:495U588 of Organic 10

Chenmi strly 1989, 54(22):5324-5330; Carbohydrate
Prriciiymenlyhydsegenflugnder 42 \iwalvéfmﬁ@@%ﬁmmmw §3:481;

DAGY4, 15( P8anddfbir, 498% . 55485438 440 Bedp) dr at e Resear ch,
1992, 230:89-106; or KF: Journal of Or)ganlc Cheni stry,

LiBGg4, 69(éf)Ufe%{@f%@a"'Q§h@m@§xr1a&&9oﬁ4(8 9834-3Qibel | ed

2-fluoroet hyl am nes, -am des and -sul fonam des is
normal Iy perforned by at |east two sfep procedures

thgpw SI;1| wleggpﬂlczmpqup@pg@ Fﬁﬂggﬂﬁs,péefgqre@rbr E,ﬂﬁonnatlons such as
fl uorethane. Opening of appr opr| ate aziridines may
deliver such structural no

T8GR hooi SCoronrigia R actin2a9 i Sy 24 e PP oloigral of Organic

descri bedCh@mfsﬁyeffsds BYPR). S3UA-93BD; @utrbdwsrawnagéaecmfmo
their synthesi their substitution_ patter

appl i cat i 5‘?1%4%r1é5 dTef"fa@P%’{’ ASyBrRene2 %45%’) ﬁ?%é?%%r

KHeL: radi oggkbionpdrafRbsdach, 4bee, rzaddgefcm Br A nmethod for

- d I di f
B 11 o nedorGHA Lgh I Chamogi 4o ek AP opt | des

for site-selective conJ ugation wth various thiol
nuc Journal  of the Aneri

Plahera BRI S apbdlss B kocthanisss. Fautsansgsuemisa: bpomaly
péf@meArE Tt (it estes Bloc8agres bplyirg C4--2-fluorethylamine or 2-bromo-

126(40 2712-12713.
f"é‘i’?é‘?ﬂ% (ép é}fzarﬂpffb‘“ @?%%Z"échrg‘?sr{"%Q‘F'b’ﬁéa“@oﬁﬁﬁcﬁ‘lr%' motifs by
siaglgistapgyntidist 0 bind covalently in the

argi ni ne-specific P2 pocket of the class | major

hi st oconpatibility conplex (MHC) gl ycoprotei n HLA- B27
Pbamiebe;entaﬁ’ymg aasdidedanstdesbriddiiy lsaveral publieatiohs ®at thy purpose of

stelne ro di n of t Nat i,onal Aca f
el BEs Ofe RUSSE RO R ekt Eer 8o AR 218 S rom the
u%éQﬁbec&ﬁ@ﬂﬁx AR tivéNab2 6@ LBt r8inPCT/ EP2007/ 007968
An aziridine containing |lysine derivative as a

potential LSDl1 inhibitor based on structural
Acoetbodi far atte-camsl sieréoiselecawalpegydd modificationsisingt sxiyidirse-2-0arboxylic

oDl B s 7 S8R BRAARER B ARG tRY Aechies i
d&%l()édla) 1 4536- 4537. 5

Journal of the American Chemical Society, 2005, 127(20).7359-7369. Journal of the
American Chemical Society, 2004, 126(40):12712-12713.

A ligand with an aziridine-containing side chain designed to mimic arginine and to bind
covalently in the arginine-specific P2 pocket of the class I major histocompatibility
complex (MHC) glycoprotein HLA-B27 has been synthesized which alkylates
specifically cysteine 67. Proceedings of the National Academy of Sciences of the
United States of America, 1996, 93(20):10945-10948.
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Smal | nol ecules with aziridines nodified peptides have
been clained as antidepressant conpounds to treat

w@aa08083729 suf fering from depr essi on. WO 99/ 227BGI/EE2002/007968

Further, aziridine conpounds are disclosed by

R. Rocch| ccioli et al., "Alcaloides Btl di ques -
Angirisineccantainiag sinerdesuativesisa potpdlialbs ﬁerm'lpltﬁr aassd o,
sP L&A é&ds%ratﬁ')n@%ﬁéﬂ?@ﬁél@@stofknéﬁn sﬂthe@tes]F& EiPARine

Tet r ahedr on i nt er nedi at es |n
%'ﬁéss%ﬂsﬁ@@n@%ﬂa%efowfta/ ef igs rﬁﬁ’éﬁfﬁé@ Chegiqal Sagialy; 20496,
12B¢14):4530k4ysi s of 3-am nopyrrolidin-2-ones by an
i ntranol ecul ar reaction of aziridi necarboxan des"
Tetrahedron, 1996, 52:9909-24, discl ose I\I-substltut ed

Sﬂ?dllrm&é&ﬁeé?\ﬁﬁrbgﬁﬁcﬂ\'hé‘@ﬁwﬁﬂie&'p@btﬂies have been clalmed as
di substi t ut ed- 3- am no-y-| act ans.

T. ka
aaf'depressf;\m FRERRAYINg$ tq lﬁ?%@ﬁgerﬁétsH@?rWﬁOé“ H%prpssgm WO 99/22758
AL hreonine", Bull. Chem 20 Soc. Jpn., 1982,
55(12):3878-81, di scl ose the reaction of
3-nethyl -2-aziridine carboxylic acid derivatives with

Fuhhebannahs céﬁﬁbéuﬂd% atb AisdiodedBY WR@dbﬁtc@ioﬁ @t al., “AlcaIOIdes
K. Nakayi ma et al 'St udi es on 2-aziridi necar boxy

FlpldidueA1 1 APBraaPida SHHth G g SempFes BeRtaIqHERt 4 dsgparation

rBapSBBS k23! 1 PBt 18 cRARIrsUEReaABdrBh M I8, 84.2917-26, to be
aziri di necarboxylic acid by tertiary am nes", Bull.

intgraiRdiatein tb?)ﬁynthqsg%Qf the 4jtlq g9mBouNds36, have di scl osed
dehydrohydantoi n derivatives being prepared by
treatment of benzyl oxycarbonyl - 2-azi ri di necar boxylic

LEENeKi gbfh.varntheds if SRMNPYIrId-ZianRe 8y anigtaapigeur reaction of

a@lridinec@bodireige &f T@nfaﬂfe«mh aspslcszaggoésm Yiscioy& Noa s ftusd
N-acyl ati on of 3 yci ne benzyl

thyl - zyl I%
aé@'f’lé‘?’ carexamydes d¢ V'@lds“ 5 9?"9%4/3 o268 Sa zi ri di ne

derivati ves as i nt er nmedi ates in R—ellmnatlon reacti on

Tﬂglﬁggr%rnég)é%/?g g?th%%ﬁgf tggegor-évat /gf sysf?d)e #Igm 1‘)1reonmc—:"’t Bu}/ Chem.
Jo3- Iprireeey; 85(1 2°3878-84G idibcloisé fthe %cth@‘Mbthywagaahs ,

Pepti de mstry, .1983, 20:19-24, djscl
STyt e aLyak il oS Resic B 4 uEbEelysteine.
2008/ 083729 9 PCT/ EP2007/ 007968 D. Tanner et al.
" Nucl eoph I| ring openi.ng of C2- tr a2|r|d| es.
B G ol SRR oS i gagb o T B 1L o Rl ¢ ¢
o%ﬁydfroamfﬁ@tafcﬁﬂ y%bh@é% M@Uﬁcﬁﬁénzaﬂt&f’@f pe%l‘lé@t)onl&ﬂlﬁg A
-azj ridine-dicarp

RBrEsRRP Bl SBC YRR ey oF S hrit 1952 8519):323-

36ehavee<ﬂso‘|disemdeh§adrbhydmﬂm@ ﬂe@&atu&é@ﬂélhg 9r@©reﬂi bybtréAnent of
2001/ 32622 Al_ di.s bcﬁnoseqsﬂ)&?sltlve dul at

bﬁp% PIYERN op)é-@é?ﬂu csacmé 8%\ﬁ |¥<—|3swlth {eruar{/ amines.
(S)-(+)-2- benzyl -l -(p-tolylsulfonyl)aziridine to be

ori nat ed
IJJ) awa etal, Stud/es of ﬁydroxy amino acids. V. Synthesis and N-acylation of 3-
methyl-L-azylylglycine benzyl ester’, Chem. Letters, 1975:591-94, disclose aziridine
derivatives as intermediates in B-elimination reaction on hydroxy amino acid

derivatives.

K.Nakajima et al., “The reaction of peptides containing -hydroxy-a-amino acid with
Mitsunobu reagents’, Peptide Chemistry, 1983, 20:19-24, disclose 2-aziridine

carboxylic acid derivatives.
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Sz. Lehel et al., "Synthesis of 5
N- (2- (18F] Fl uor et hyl ) - car boxam doadenosi ne: A 10
w@e@siosi7eg tracer for investi@ation of adenosi PEI/EP2007/007968
receptor system by PET technique", J. Labelled Cpd.
and Radi opharm , 2000, 43:807-815, disclose an
Datannes eil- gVecierrbidic ring opepingioh Crﬁynmetrmeazmﬁ%u fuynthetic

e@&@@léﬁt@tfbﬂfie sefcah&a@f h3RrReRd AfetldH3aRis, R, 6199(9 rsg (13):1903-6;
aziridines used to change the 15 kinetics of bi nd |n%

disglope 4 7RG F'ﬁaﬁbﬁéy'\ﬁre@leéﬁ HNYREPING HLFEORMIS attagk to yie
pfoduBisTemeMy AefVd fratf iid BlRalidrosiidpaiietagidn conpl exes has
been cl ai ned. WD 98/ 14208 A. Therefore it is an object
of the present invention, to develop a practical and

WO |2d01?/@262§0,hﬂ ldﬁbl@sésp;ﬁosf tl\/éQﬁéduﬂa?lQHsQif N&hﬂub 'ﬁébeptdﬁ agonists
articul ar npl ex bi onol ecul es

PRES T (452 tenovir - Gl fonRaAnding fo PoduesalRsh wth HE:

chem cal steps in order to save tinme, costs and

t|on urifjcatjon_sk rad| active conpounds
Salah e o oD BibeSk G B o aae E Tekior ey et Rotamidaadencsine: A
pRIhiging ltr@@eﬁfaﬂm%s’tlgﬁﬁcfn @‘&ﬁ)@ﬂoﬁﬂe refe@pmr @ystémfyl #Emechmque J.

i des r. the detection r
LBfleritrin end RacpRnar ; 700" 43 Bhe e i gserbaiane précursor to
obfAEtAL itife compuurdes novel conpounds conprising an

aziridine ring being appropriately activated for one
preferably step radio-1labelling 30 purposes, wherein a

Thamaia'rat@naﬁeéﬁctwadémmb ||ga:hdshefnta1hmg@tinmn@§ uSédtoadhange the
IS att to th

appropria e r
<BRE Rt o h aEe LRSS hsriho g B shy e oitgent
pebtideligandprsed compldxes azs begh clgintedigvO BBA”L08 AnMpounds

are precursors for single step radiolabeling, i.e.,

r adi ohal ogenati on, nore preferably radiofluorination.

35 In a second aspect, the present invention relates

TR Po RoBEL R resem mriof o BfiESh Pipgactioal and mi
temhpe;cé &brifpolayradioldbeting ne plaHmpré’F IMIIﬁ@OQ&&&iI&S&B%IecuIes

W PePTRP oY Bt tar R A ZERH e Sy TS G862 ime,
cbstdmad edditicmatpleicaties seps oﬁmddmptnzeontomucm nds dng tophouige
r%d“&fu%fﬁ%nonr}n%paé‘é {og %?&attradlongc%rbaggg%P B Vert]c;rls%emhg' peptides

bori’nd
fqrhise deteetion afdlrhgrsaccept abl e salts of inorganic or
organi c acids thereof, hydrates, conplexes, esters,
am des, solvates and prodrugs thereof. In a fourth
Sagweary of thednyenéigent i nvention relates to a nethod of
prepari ng such conpounds by reacting conpounds
according to the first aspect of the present 10

In anfieshaspast,the bresantipyantipn peavides noueli avatroonds egreprising an

ayiﬂgiﬁé.riﬂgweﬁ% p@[’ognraﬁe%gétqg 8%\%43 Qf%rabl d Er&ﬁ& ﬂa%glllng

conpri ses reac Ing a npoun vi ng any
purpesed, wienein altargetmg agent radical, either dlrectly or via an approprlate linker,

is attached to the aziridine ring or to a five-membered carboxyclic or heterocyclic ring
which is fused to the aziridine ring. These compounds are precursors for single step

radiolabeling, i.e., radiohalogenation, more preferably radiofluorination.

In a second aspect, the present invention relates to compounds obtainable by a ring
opening fluorination reaction of the aziridine ring, especially by a fluorine isotope, and
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chemcal Formulae I, Il and Il with fluorinating
agent. In a fifth aspect, the present invention

WO 200agF29 0 a conposition conp@i sing a conmpounkiCT/EB2007/007968
a pharmaceutically acceptable salt of an inorganic or
organi c acid thereof, a hydrate, npl ex, ester,

(oA PrrimasBysalheage PRI Lo ARPEBRTIS GE BIBPIG R efRef, a hydrate,

corhpiek, extdteahidel sdifiste aHH%?&ﬂ& tHey&upt i on or a

fl uori nat ed conpound or phar maceuti cal ly acceptable
salt of an inorganic or organic acid thereof, a

Irhé/ ﬂfr@ta%pe&oﬂ‘i@|p$é’sen€ﬁ1\/8ﬁtiona§ﬂdﬁécted§RJ fHrifated, cd}ﬁ&ﬂfddg and to
hereof, including a conpound being prepared with the

p“%’m?ﬁﬂu%ﬂbf‘%ﬁeﬁ& &,salts 4 orgaN ?'?Pf%’ﬁ%@lg'défthet'ﬁ%f hydrates,

cHhpRREY, ebRYE Rhiduy, adated @l prdtlidsthareBhar maceuti cal |y
acceptabl e carrier, diluent, excipient or adjuvant. In

a sixth aspect, t he present invention relates to a kit

IrC& foiFth Sispect Athe PREYADFhvBHtioh rerakb%rtmqauhbe af br)éparlng such
accel&sj‘s%l e salt of an inor ic or ? ani c ag
CRRR? YACPRHHE SPRPOUDES 2 'é9<t° tae figst aspgat ghtherpsent e

wﬂéntllfnoﬁim@} é;ﬁkﬁb@ﬁte A06@T8bA dadedt intRer bbprobrigeRreadtionfconditions.
esen I nve recurso
ShEb iR emesies Bie stgh PRt ihoc carprauit hanoray dua el genera

cReifigal Rfimaried, MandUIBwi fidbrihBengageur sor or for the
manuf act ure of fl uorinated compounds according to the

third aspect. In a further aspect, the present
I HHBNASFBRL, theepREGS ihvndiok | lrélat@@ P4 t&mp8siort J:d#ﬁ);ﬁr’fsl‘}ﬁ!-} £8ompound

ound or ﬂ har eutic acceptabl e 30 salt of
%ﬁnﬁ?f&aﬁﬁHﬁW@ HAC @%ﬁ@ galbel eH’ ﬂ"&P%‘SPr OLgaRifRcid nereof, a hydrate,
c6apek GéStereérthe, sévatder pﬁdzirwgameremf accwr@xelg ttgtrfehﬁgt%@bect of the
accor.di to the thi rqc: ect, of the presen mven%
PEsseal ipyRYee of f Ho”'é?é% FATRYEAPr ARaf PeesiitisalyRqCepie i’ehsé"t of
aplireBgatic brvtgadit asid teergof, almdm\&emp@r astearadu@e solvate or
cont aj ner _.contai ning an a rlate ol
BBt P S s aPRurt BEGR bishbtast gt B8 iR agrorcing to
theafodrtt hsm;rc:j nfathe@rmnpmuaﬁuoaransaidtjn,tuohmﬁ/reaptﬁafrmeaml}oewy ;
ester, am.de rodrug thereof or of sai
aEnTAsts ST L R PRI o cof 1 o an_ani mal.
i ncl udi ng a human. WO 2008/ 083729 11 PCT/ EP2007/ 007968

ent invention is di

ed
1} SRREHER. B RGR s TorEieRee ot G pompeindsr
phyriraztetjcatp apdeprablee sdleof, anandrgenic ©0 bmhe: amid hiecsbf,Ughydrate,
céngﬁ%gg%s{t?ra%m &%ef I I{/]é?tg P'&%Foe r%%g\é&i%‘f gccfrorrr@ ag ﬁ%{hesfﬁsetcatspg& of the
prEsedt ioweEntipn forscdrsam ammlgsmihcnn acmaptgbtepmynermmhe lexcipieat or
agj[ﬁac'n“? QL%ﬂﬂgmiarnsteal ?(é Ir ttl')lI tﬁg f)? cu{ﬁ%eg f%r E eurﬁér;gll}gcgtgd OFE éluonnated
cémpomn;is aa;sordmgdo (timrmmi aspmtelnmfeftmmslpyctf the preserdivention

R T s R T e
salhoftdneinonganicar oganaf ammtr@remmﬁratet templex sster, amide, solvate or

pt\o‘r&el?q_}t{t)‘k%%f QJJ(,% d'ﬁgkﬂa&‘g Léé %degp& tﬁ%b%gﬁﬁto o.'ag%g agia}n%lasmon
aggurding hathe f@braepmt oéﬂ’amresentﬁwemnra eld.,, mfpowder form, and a
container containing an appropriate solvent for preparing a physiologically acceptable
solution of said fluorinated compound or salt, hydrate, complex, ester, amide, solvate
or prodrug thereof or of said composition for administration thereof to an animal,

including a human.
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10 use in biological assays and chromat ographic
identification. In an eighth aspect, the present
w0 poosfogizen rel ates to a nethod1of imagi ng di SeRCEEP2007/007968
conprising introducing into a patient a detectable
quantity of a |abelled conpound having any one of
Inye peveath asrest, dhe PrEseHinVestion fs-difeciedpo the yge gf any fluorinated
corhp&urié: or's'alt r@dﬁté%mﬂ& lekler, Fan%ersoﬁ/a@é‘gr Btodrug thereof, as
respectively. Description of Invention; 20 As
defined heseinabayet errofuarreﬁmtlue§emp9tlthrh°rdrt fon diagnosietimgging, in
p%@ulbﬁpéﬁ%ﬁérﬁr‘sﬁﬁn térﬁ’&grE&EWFurtﬁé%}He preQéht '|r¢v§ﬁtrcfn ildir8Sted to a

art of anot her group r ef erstoa ralgt chain or
I IRLareTRRANE MatadPlegtaluigbaiadivith P iSatoReafas e # o

m%'dk‘:lanﬁzﬁt nﬁ&é p?éf@r%iy%r‘@ehég diagidavé rme&{u‘iﬁ)é@)ent and more preferably
i sopropyl, butyl, isobutyl, tert-but

fqréjéﬁ @ﬁtrrypgrn% é@?fﬁ ,ﬁqmosrtq@gwpsro% gg@qgragjyc B]eggotlnrwﬁpatron of this

ag;réw Afe E@@eaﬂ |§\¢én|ﬂ8n élebf‘rél'afelétt@ﬂuor‘ﬁté@élj &SmpBUNQAa)] weieM are more
roups, CA4 al koxy groups

or
p@éereqlz '%héyrad yrtau ésqt@m end vwhwhéraﬁe genefab¢ I@@ Formula II, for
u§é1Mrblbgk&%ss%%da&rorﬁé(toérépﬂréidétﬂ‘ﬂ@&% atoms). More
preferably alkyl is al kyl, Cl-C6 alkyl or Cl-C4
al kyl . As used hereinafter in the descri pt| on of the

IrtbéW Srﬁhth%péﬂdtrierbréil#rt ﬁ'r'véht"Hh refdiés fof Mkthdd of Fadiphikedses,

itself or as part of another group, refers to nono-
C%'i"p{ﬁ'"é@ E’!"P@“‘é'r‘ﬂaﬁ” ppatiegt l@ﬁetwmq\}ﬁ'ﬁ“ﬁy o g lgbelipdcompennd
hé&rﬁ?mn;iaﬁ@opg%nefé%h@rmaprf@mﬁ%é PRIOP¥LB, tt)rtCA Py | HI-F-A and
cycl opentyl, cycl ohexly or cycl oheptyl. Mor
Héfeﬁ@f&kﬁr@ %ﬁct%aﬁﬁww s C3-C10 cycl oal kyl or C5- C8
cycl oal kyl, nost preferably C6 cycl oal kyl. 35 As used
hereinafter in the description of the invention and in

the clains, the term "heterocycloalkyl", by itself or
DR8&:i188 Tesb t@ﬂgtn,%ntg{noup, refers to groups having 3 to
moNno- or Di-T1 tons of a cycloal kyl; and

cont ai ni ng carbon atorrs and 1, 2, 3 or 4 WO

A%QJQ&‘J ﬂé%?r?a?teﬂu% tﬁ&?ﬁééﬁ%@&? 6@(93%/%ntlé}?<é(r9cﬁﬂ thé) brtafn‘a’ééi% fRfm

. fur heteroatons referab y het er ocyc oal y
a"sv' cBY ¢3ef onastRAiRi\REPHSr ESﬂUP eferedd astraigblcsitainen begnched chain
afirdrddp Wihqrt@QM%%hié‘léms g%’é"r'asprf&fe@(éﬁ‘ﬂeym %/I ethyl, propyl,

heterocycl oa herei naft er

isgREapyt: BPinrPOQPKI{ rtet PHRYbﬁ?P‘dh IsQRENtYI NepRenty! aﬂerP&V' hgxyl, decyl.
Atk‘?f@r’ou?ﬁﬁéh kybt be %@rsseme@ %udh )éls. “oyihléib‘ébh tatsnessﬂ hgdKeXy! groups, Cs-

radi cal s such benzyl, dij phenyl ne

CFIalkﬁh)éHSﬂ“ﬁ%Ph% C12rﬂf¥'rﬁfP%@%<}Wh'°rbm§?f?i m@)po be gubstituted, such as
byl RE8MAIRfeR Etoms)OMbEe M@%ﬂah%%ngaﬁ%hmyrt hts-Cs aIkyrI] or C1-C4

descrlptlon of the invention and in t [ ai s,
afkyk s "aryl oxy" refers to aryl groups having an
oxygen through which the radical is attached to a

nuclgH anpl es of whi ch are phenox
As use ererna er in the description of the in entron a d in the claims, the term

“cycloalkyl” by itself or as part of another group, refers to mono- or bicyclic chain of
alkyl group with 3 to 20 carbon atoms such as, for example cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl. More preferably cycloalkyl is C;-C4o cycloalkyl or
Cs-Cg cycloalkyl, most preferably Cg cycloalkyl.

As used hereinafter in the description of the invention and in the claims, the term
"heterocycloalkyl", by itself or as part of another group, refers to groups having 3 to 20
mono- or bi-ring atoms of a cycloalkyl; and containing carbon atoms and 1, 2, 3 or 4
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As used hereinafter in the description of the

invention and in the clains, the terns 15 "al kenyl "
war@s/vsd7kynyl " are simlarly @2fined as for al RgI/EP1H0O1/007968

contain at |east one carbon- carbon double or triple

bond, respectivel More preferably C2-C6 al kenyl and
oweeemtragmmulf%eta@émfe Mare grafeiablyrheteracysiaatkyl istGsdrmo
h@{erdds}@lobweng cgne@r&yuaaW%r@m,%etew@clbsm mlogwéferabuy Ce

unbranched or branched have th

h?'@FQ"dG\lPﬁ'by'rream ng: a substltut ed or unsubstltut ed,

strai ght or branched chai n nonoval ent or dival ent

radi cal consisting substantially of carbon and

hydr ogen, contai ni ng no unsaturation and having from

A@ rme,ed h@remaaei .nqaé b@&r@tu&m ths+rg/entnéwénd1|atthé ERInt <L thd @rm
- di net hyl et thl

"‘i'?'kb'uf%f?')s t° ﬁm'fe%% 'tugﬁl@"ivh@drqa!@emb@S@naﬂeﬂphenwmet
trtwéﬁyum@trtyerphewéthﬂ plesi5TbuB)l bA@ dphehfigthyinvention and in
the clains, the terns "aral kenyl" refers to aromatic
structure (aryl) coupl ed to al kenyl as defined above.

ABsHE BereRIfteh indhé Gesdriptibrhnef tﬂ@&%hﬁﬁd any idfthé Bgims, the terms
i nventi and in the c|ains,

erns 30 "al koxy .(or
"ayiRgY aripes Caryigaps ’l?r‘ﬂfi‘geﬂ”a‘WQﬁ'Q/ msszgs-h Vrkthe rad&%k% fttached
tcas Yilicle@s) @xamplels @nyhich @gk@pRénoxgspect i vel y |inked by an
oxygen atom wth the alkyl, aryl, and aral kenyl

AR b BT B S PRSP Ui 476 SRR i

“élk@\yt @nﬂEaIB%yl”Sefié tsﬁsnlaﬂy defriegiods for Qlky|Oblgaﬁhtélra@tl Idé?s't one carbon-

caiePRSBaPcr fishor rsoRbE el Mege preferoly tests aBriEad] e
akgnygar boni c, nitric, phosphoric, hydrochloric,
perchl oric or sulphuric acid or the acidic salts

PSR PR LSBT LR RD, ARG Bou e e
uhbrrantlmﬂj dird]rar\@eﬁ@]]&f 3837 BSveliBe W@iﬁlﬂ@?&?ﬁﬂ)snmmm
1l phatic

SRR sIrRORl drbrarieh 2o Ao o Pl WHe R tinal gangsting

salostair&;t;allyemiaa:qnbmam:f hystogdn, aoetaingrgmacynsateatian and having from one

PRI RbE: 8 BBl REifweady FEDL Sinsdinb8plgepun 1.1
d:mtthylamyll (t-butyhesheéptel andftbertike.c, sal i cylic,
phenyl acetic, mandeli c, enbonic, met hansul f oni c,

et hanesul foni c, 5 benzenesul foni c, phantothenic,
Asaisae heanaﬁemndhe desdription oethh aneolidromicindhel claims, aime ferros

%gikgn){l’r €l o? % %%ﬁLa%c sfaﬁctH%e(th gb{éﬁfté Erkeh)? agl?fefln?chabove

t
tgf’(r:nr ‘aryl™ by itsel ;/egr as part of another group
i .
Aggfﬁ,gg ﬁﬁ{e%JF@PP\QH% h{a&cr@ﬁo#bf:%g ﬁﬁ\% ﬁ‘érPQ?i?&n fnﬁﬁg E@I}Hﬁs; tHterms

“alomyi( ohalkxdwerf) cargoky agd BoalkemtnoySrefer to htkyl, aivh@ng@ralkeny|
g?dﬂ?)g r@s%eem Ilmkeg%er%@@géﬂ atto?r{ Wi’\HXﬁg &Qﬂ??&h%hd aralkenyl portion

being as defined above.

As used hereinafter in the description of the invention and in the claims, the terms
“salts of inorganic or organic acids”, “inorganic acid” and “organic acid” refer to mineral
acids, including, but not being limited to: acids such as carbonic, nitric, phosphoric,
hydrochloric, perchloric or sulphuric acid or the acidic salts thereof such as potassium
hydrogen sulphate, or to appropriate organic acids which include, but are not limited to:
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As used hereinafter in the description of the
invention and in the clains, the term "heteroaryl" by
w0 e@slo837er as part of another1§roup, refers toPQr/BREE7/007968
having 5 to 14 ring 15 atons; 6, 10 or 14 rr (pi)
el ectrons shared in a cyclic array;, and containi ng
agigy B a8 @iw@ama@yqoalmhaéc @romatisx gradiphatie; betgepepcligs carboxylic

a§d‘EulHﬁorﬁ@E&&é’%&Q%le@‘WWh?ch% RS aPétic, HRiLBFAR8IIY lpropionic,

groups are: thienyl, benzo[b[thienyl,
SHEHNE WQ"‘BQMCPWFe'ﬁy'I'C maje ameﬁf'@rﬂYrUV'q geyzoic, anthraniie. mesylic,

fdn%l%eé‘:}l@ 18 ﬁﬂéfrﬁyla&ﬁé‘zrﬁé(rﬂie%yémbm HEMBHsulfFA LEWRIREs ulfonic,
henoxat hi i n rrolyl, pyrrolyl, imdazol

bﬁ@,qegggplggnlc Be}/qqtgtppnlcp }uggﬁﬂ} nlcp\yaflpqﬁ’qﬁtr}%nsulfomc ar¥c|1 sulfanilic

aB! dedgedtivyly, 20 indolizinyl, isoindolyl, 3Hindolyl,
i ndol yl, indazolyl, purinyl, 4H quinoli zi nyl ,

|squ|nonI qU|nonI phthala2|nyl napht hyri di nyl,

A B FSleiraftes inQhe a@édrwén oPhEHIVARIBH ancilthe BERAT, B/ lerm ‘aryl”
carbazolyl, carbolinyl, phenanthridinyl, acridinyl,

bbg‘?’?'ﬁﬁ’r(ﬂsrﬁﬁrt Of&ﬁ@%hgw@lrﬁfﬁﬁ to mmm@@lqﬁwcychc aromatic groups

cbRainMgarh Blto 12BaMmeh Ritaras rrhythe rihG PEABRA) preserdbly 821@drbons in the
and phenoxazi n enever the term

rigg peiPp.uch as$ Ggﬂwaﬂh?hy?' er Wé’ahﬁfd’?fé?ﬂ f¥-cate that one

or nore hydrogens on the aton1|nd|cated in the

expr essi on _usj substitu is.re ith a

7§ R Rt EE I e, 055Gl RS vBion B0 Bl e foam
“hdrl:éfrbéﬁ}'t eﬁ ut@émm‘ 8 part aﬁéndrreér@rmp référsﬁ@brcﬁ)pléleﬁdmg sbtland ring
at Stl utiron r Sln chem¢c st a e
alogin Bl T4 P SeeRoun it 4 sl FEs ardicelanyfg oaroon
afdarw@td 1, ]gz S i 0xk@gérs Plitedgen dr b OIfuR he&edatbme e@here examples of
roma e

urit act ture ricyl.ation into
nBfga oucre h R g he ot S RGeSt i HenBisom. fun
pyrramélgsolsfizewemyl fepaoiaohyy egrlcgﬁ@m; ,xahtyidnﬁxmier@katﬁmwl

- oXY, .0r,oups or a roups. (whi o
2B ps RS H N st ke, ByraRnals Byt G Byricaziny,
idgialiﬂ@@,ﬁs@hm):?ﬁ&fdoﬂ& iyl |hea§zmlynafaney| 4H-ddim>hzmyl isoquinolyl,

escriptipn. of t entlon a

Bl PRieGRrT, 5P RIER duifkrp i, ol S iRy el cagpazom
caitvezélylucarbolnys pbemantiedidimg,rdcridinly ) perimidiniD pRO OSB82,
Ei4 F%C-I-@E% OIQ7C{ 0796%8 IZSo %)Xg Q US S%l e q’nefnrogazml
PRENAZS R (ST LRI P AL 78 29! 6?)Zeay'ﬁ’ﬁ‘p y
graagspactive fluorine isotope is selected from 18F .
The non-radi oactive "cold" fluorine isotope is

selected from 19F. 5 As used hereinafter in the
Weseremnhe mnrﬁubsﬁteteidns' esd, dris aredni tn indieate et wee ot here

h%\ﬁ{)g%ns" Q\Qralt'cgm W{Me %%’r@gﬁgﬁ L% 5 o&%g Fe orQBQCed with
[ r easesnt e ac I've paren pha maceut | ca

ageteotiah figmitioe indicatedagroup, pT<b\\edetobthm the instivatey! atom'sseermal valency
ist *Ut%%%b%léh, 5rm t?‘na{ tﬂé%uH&ﬂ&‘&nﬁ%&mﬁE'Eﬂ%kc%ﬂ'y géueycompound, i. e
a compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into a pharmaceutical composition. The
substituent groups may be selected from halogen atoms, hydroxyl groups, C;-C,4 alkoxy
groups or Cg-Cy3 aryl groups (which, intern, can also be substituted, such as by 1 to 3

halogen atoms).

As used hereinafter in the description of the invention and in the claims, the term

“fluorine isotope” (F) refers to all isotopes of the fluorine atomic element. Fluorine
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accept abl e derivatives such as esters, am des and
phosphates, such that the resulting ;10 in vivo

whe@s083134 or mat i on product of 14he derivati ve iBCT/ER2007/007968

active drug as defined in the conpounds of fornul a

(1). The reference by Goodman and G | man (Th

ispioperthitis-selestgddem agtivg °W@6@@P‘i“@é30t8p%d' he radioactive

fI@@rﬁe@%tBﬂ)Ms s'echtedEFBm 199271 Bhon-Fritalc il ®bide ﬂu&fne isotope is
p,L3-15) describing prodrugs generally is

Sﬂé?téé)mﬂhc&porat ed. Prodrugs of a conpound of the

present invention are prepared by nodifying functional

groups 15 present in the conpound in such a way that

AP weedrbaieinaigt H"dP%d%?Cé'PE%%fv‘Ba invgntigqeand iR the 6'8'("?%1 e term

“0rB8YUBUIMBEAO BnyPEovialdnty BEnddddrdbuRar eMEh FEBRRY MKk active parent
Prodrugs of the conpounds_of the present invention

pharelagabtiqahaeerd gfdadherei n for instance a hydroxy

THE 4R "prodfGdr a@%sé&‘ﬁrél)@ﬂb@?‘tﬁls%ﬁ%é?\@ tﬁé‘ﬁh&ﬁ')é% ichify
carbon atom} or an amno group is bonded to an

aggpptableAeivatives pich@sR§tars amidehard efa@@h@fGSaSLwattf\{%%me resulting

.rw.@ﬁuls&amo%n&@ bmd@ct‘ &@Re Bama@wls tRé af:tﬁv%%réﬁrbg Qefined in the
resp ecti vel (X)gl cal exanp | es of ro ru

cRERRYNdsEd farbiula Faﬂé%ereﬁcwwps’.@?g@nd magdﬁ!asé’bsrmaw-
Io‘éQané§§39’3hé§;§’edﬂ@s BESMBradtiim, m%@qrg@heﬁlohﬁﬁﬁbﬂnélbbn of

ref erence. Prodrugs are characterized by excellent
Da¢are i $3 -48) dascrip ing prodiegsganespllyiioBeraPy msPiperated. fifgdrype of a

c6PBoind/of TRé pREEAZREN!BA rd ﬂ@pé‘l‘éﬁ'b\yenéd‘@inglf&r%tlénél@roups
vivo. 25 As used hereinafter in the description of the

PreseRHpitMCARRPYNE it Auchd Wendhat theempdifications grg Feaved; alther n-
r&ﬁlﬂé%&ﬁpula’tl@ﬂ or eRve,de fhe%aﬁeﬂ&fokﬁ’ﬁﬁdn@@r@dr@g@%f fhe compounds of

oo eRlim s as thot seMROUMASnseRdoraraase » Ay aroup,
sd@hs@s th@thyarbxszfgrddpem mu@eymﬁfetrmrtbdh atbe, 61 an Hﬂﬁlnotd'i@up is
am n r| S|
oGS togiy St BED TEIoLEd F BUBISHEO L r BARF cleaves o
f@l‘rmlﬁie? hWroMbEfﬂe@éﬁM@r@@ﬁbﬁ»@ﬂj bond within the
Cul e.
T ekt Pliies Ao dererRa BT Raf povb bl sl o

90i338 m@emolmm?m ahd Ve@19/33702 fall romodisted ﬁe:elrpbyef@érabd:ey
her

0
G e R S e M
aamal‘EDreagilpmptaabhztehentbl-thead:tlveumllaimds m Vivoee car boxyl
group at the Gtermnus is not to be considered as a
single "am no acid" in the above definition. The am de
bond bet ween WD 2008/ 083729 15 PCT/ EP2007/ 007968 two
Aadjsed bateirsmftenio the desariptionl akthe whieotion andibttbé pletnd, trenterms

"ﬁ?\p gﬁﬁﬁ%ﬁggﬁ?ﬁ%m npé ?id%’d%r]t‘e'(ﬁﬁﬁrqecfﬁ?rﬁmea%g ecg%ggigglbbtainable by
(Mkmsat(dnrmma%dwsanmhbabldae) may be independently
al kyl ated, e.g., with Cl-C6-al kyl, preferably CHS.

As used hereinafter in the description of the invention and in the claims, the
term "amino acid" means any molecule comprising at least one amino group and at
least one carboxyl group, but which has no peptide bond within the molecule. In other
words, an amino acid is a molecule that has a carboxylic acid functionality and an
amine nitrogen having at least one free hydrogen, preferably in alpha position thereto,
but no amide bond in the molecule structure. Thus, a dipeptide having a free amino
group at the N-terminus and a free carboxyl group at the C-terminus is not to be

considered as a single "amino acid” in the above definition. The amide bond between



10

15

20

25

30

35

5 An am de bond as used herein nmeans any coval ent bond
having the structure | | -C(=0O-NHCH or HCHN (O=) G

waoostgd7ed n t he carbonyl group5is provided by PEEEP2007/007968

nmol ecul e and the NH-group is provided by the other
nol ecul e to be joined. The am de bonds between two
twyjadasapt amnﬁbaa'e. rgsidpes iwhicks ispablained o piughna crongdensation is

déﬁKé@l é’s wélpu@@ad@dvs adbﬂ)t%aw enelRitrogedl aftns mﬁélp@?yaﬁﬁde backbone
tlona Zth e nltro en atons

('BQHP?‘E% e “ﬂ'éc%&?é{ﬁ %@Pc@?@%e"é’@”m a'kar&%%) eﬂaywﬂé Ci-Ce-alkyl,
ptefstapgrcient |y al kylated, e.g., with -C -C6-al kyl,
preferably -CH3. As used hereinafter in the
description of the invention and in the clains, an
ABlEn@e BEhdlas LSS EBtEIniredHRIdnyREvAIERMBInE haliRg i8S BRRdireg
amno acid by formng a peptide bond with 20 another
am no acid. As used hereinafter in the description of
the invention|and in the clainms, an am no acid
sequence malx| conpri se nat ural Ié occurring and/ or

synt tEAT@)-NHEH of ci alHGhiNA@ei d  resi dues,

pr ot ei nogeni ¢ |and/ or non- protei nogeni ¢ ami no acid

resi dues. The non 25 proteinogenic am no acid residues
may be further classified as (a) hono anal ogues of

wRERSPINR QSRS 1 61%5‘% &S{Agéd bf Bhe RiolR Cf?ﬂq)hggﬂ‘-?ﬁrogp is provided

pr ot el nogeni ¢ am no aci resi dues

by 8¢ pfhen apigedlete be inwesh The ﬁﬂ"%@@@é@mm%@cﬁdﬂﬁﬁeyt amino acid
résrlﬁ:e@'ﬂrf‘éh arel dhtdifsd t%’rﬁ%u&%{ pgﬁyc&ﬂén‘é%nfére Wil as "peptide

correspondi ng am no acl d
bpnas’ ePARTEHY. dhaniagenaions of dahealyamnida, baﬂftg:neAmcampﬁs NH
above) nfdybe ifHEperfdedtly ﬂ(ﬁatebl @g/awlﬁﬁ Ue,-EY-aikyVBteferBhg:-CH..

Pro, Ser, Thr, Trp, Tyr and or non-protelnogenic
am no aci ds, such as 35 o hono anal ogues of

ABIRLE h@#&%ﬁ'ﬂe?m&ﬁé Q8sdptisls ot rrwent.émsnosindﬁé Biainks, BASmino acid
been ext ended a net hyl ene group honoal ani ne

retql%ue)ls dﬁ@\tﬁgaff(gp menté)n(qslaq;l)dmg WBWB@%* t@{ ,Qémlpgk%,geptlde bond with

aheRBBaMiraacie (Hgl ), honohi stidine (Hhi),
honoi sol euci ne WD 2008/ 083729 16 PCT/ EP2007/ 007968

(H 1), honol eucine (H e), honolysine (HYy),

Ae%ewabmunmenm tﬁblaeécnpn&s)amtnewh%ramm thé&iBBims, an amino acid
honmopr ol i ne honoseri ne honot hr eoni ne

SORRERRe OR3P GBS ORTNG UG BB ) Fresci
rémné‘éabﬂofaanc@%%)andﬂbrﬁﬁnhftaﬁ@magdl@thﬁﬁ) aid ﬂarsﬁiugls geRdre

no acl ds ereln a ne n I ou ee
oSG HBIEI tehigoas Kay Be i cB ek as Gy 1ont Ansipeues o
pyoteihekdergc &dmdracitls, (b) B-homo analogues of proteinogenic amino acid residues

and (c) further non-proteinogenic amino acid residues.

Accordingly, the amino acid residues may be derived from the corresponding amino
acids, e.g., from

¢ proteinogenic amino acids, namely Ala, Arg, Asn, Asp, Cys, GIn, Glu, Gly, His, lle,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr and Val; or
e non-proteinogenic amino acids, such as
o homo analogues of proteinogenic amino acids wherein the sidechain has been
extended by a methylene group, e.g., homoalanine (Hal), homoarginine (Har),

homocysteine (Hcy), homoglutamine (Hgl), homohistidine (Hhi), homoisoleucine
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acids, e.g., R-honoal anine (I13Hal), (3-honoarginine
((3Har), R-honopasparagine ((3Has), (3-honocysteine

W@ 3d8933728- honogl ut am ne ((3H$6), (3-honohi st i BCTEP2007/007968

(RHh| ), (3-honoi sol eum ne (1H| ), (3-honol euci ne
Hﬂé P- honol ysi ne R- hononet hi oni ne
((3 yhomo ﬂmﬂ‘éﬁwamah@'ne (Kly 3 hememetDipiAs Hree).ne

(RHﬁéﬁopﬁé?l B‘Iﬁﬂ"i@@ﬁfh‘ r}ﬁ)n(c{p?(kl'ﬁl@) Hpr Ihb?ﬁ@ée'ﬁh@‘?ﬂéé)ehomothreomne

ypt 'ophane honot yr osi ne

% ( 3%93 hsﬂ@trwtﬁehmﬁaoﬂtﬁé\qm@mame %fw) an¢ Removaline (Hva);

n@anoﬂicﬁéd%qm@b of amtélﬂog’iéhiccﬁimnS abids whepdih aQﬁ’@lhﬂéﬁe group has
aci d Aa am noadi gl c acid

Aa
o aReSoPaRIRd BB Testarbon ARt At Jrome visiding B-amino
(A Bgids, &3.apdaMdaIZMR @BHal)4B- ﬂﬂhﬁé’@ﬂﬁr}@f@wa@ch\oﬁﬁagpb%gme

5 am no eric acid exanol C

Fomsesiane by, duiomediaBie (B0oh AeneRlidne
aC' I-(H?)' Bﬂﬁb)nméc@e@m J\@eRY @%n@olé\@duﬁé (BHRE) Aﬁ‘-‘hbmolysme (BHJ) B-

8§"m9n3% dc?rﬁﬁ‘%&%n% biiepphenSAing HGR. § Bomobroine (8Hor)

CyCBoh&mbah@(th@) (ﬁJﬁ\@%othaéotnmI (BHrrg ;ﬁﬁbmbtryptophane (BHtr), B-
dehydr oal ani n l?hﬁ(g?d 53 @am c acid (da),

a- cyemBWé@aﬂegMY %‘OV ffg? 1 gl yci ne (Pr a),

pyr Agihet AGA-prodsihcherit érﬁnb)a,cuda &.91, a=dnihyhdipiy aciig Aad), @) .

o o BRpRero B o Bl AR o i

| anB@IM@@A«%WWMBUMQ%HWMBH)|@ar‘9~irf69al(aﬁc B&bX5-Ava), 6-
(2- napht hyl') al’ani ne % , horl eucine

nor§@|quﬁlgxar‘(qi®g<)ld (&ARKX ﬁr%“?@tﬁf)o'c e Rretly 1aﬁ1|rcq5|9@}an0|c

Pi p8&iald- AL d-drithédecaddic @@l (16-AdSRMD.amifSdRfReENSE LB 312
(Sec), statlne (Sta) i enyl al ani

25 AP} arﬁmmew@emaﬁ@ %ﬁ'é) BZ%QF@&(}?Fb@XBQélaG'd((W%))P
allg dl&He&?lBlarr‘xﬁ\e((@Fm )aﬂtrtﬂlmef{é&ld%ﬁﬁoaIémﬁé”(@%Y{(chrb%‘kygiutamlc

(Thz , amnout ric BA), iso-cystei

(i Sacn Ba a- ay%qxﬁel:fblgfygwpéﬁh%) gtqparqy@){qne (Pra), pyroglutamic acid
2, 4l WB t@ﬂ%%@ly&né‘ﬁlg @%Qioyl@weﬁy@laﬂmeﬂB H{ , WtHy&iroxylysine
aC| phen alanlne en anlne

SubL draarPistea s AP AT gk g Rg (LA, (-
hahaﬂﬂhyl)awrﬁne (GGRN (2haph@(HaldRind YHRER, fbriBugine (e Shorvaline

al k ucl e

d
oot D esgtas (O penkplPedRIO AR becs el (Riesarcagne (Sar),
6245@9hocys@ind (D), stitink kSlaqtEticnprlapgieaThi)sUL 3 as

f hyl at d

o IR R SaE e S RO B PEI A e RuRS LT He. dndzolidine-

’Szc-‘?/“ e e e c)
er exa iIls .

"t dPEraa acHABEN: & darno SR aGE 13, §5 Famotuyic
Sci |f adeﬁB[&b)gblpﬁer&Ia#mM(Bl?) plegradatanime substituddceid paya- position
ref er,en e n roi cripfio
| he R GrEs Bt >NE B o PhelER) brRgn® £ °8.-& ay., -

halide, -NH,, or -CO,H); peptide nucleic acids (PNA, cf., P.E. Nielsen, Acc.

Chem. Res., 32, 624-30);

¢ or their N-alkylated analogues, such as their N-methylated analogues.

Cyclic amino acids may be proteinogenic or non-proteinogenic, such as Pro, Aze, Gip,
Hyp, Pip, Tic and Thz.
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5 "non- prot ei nogeni ¢ am no aci d* and

"non- pr ot ei nogeni c am no acid residue" also enconpass
waelerswsd7eyves of protei nogeni c1am no aci ds. For PERBRIOE(07968

the side chain of a proteinogenic amno acid residue

be derivatized thereby rendering the

Fef Mﬁh@@@m@s il ARjalicietereras cande MBME I 6idei Hidglamee: /. Peptide

SEN©RRMG, ABMHI®Ss hereq#ernw@bra\f@osby Rfierehge. C- t er mi nus

and/or the N-term nus of a protei nogeni c anmino acid

residue 10 term nating the am no acid sequence. As

Ad3REd Refemanaf ingthe 'd@sérlbﬁoﬁ' BEMElifehfith 8hd inhRe CRWE thdRrms
and in the cl aims, rot ei nogeni ¢ am no acid residue

nen- U@F‘%’W&"Fra&i‘ﬂ‘%aﬁ'ido? TegeRiPeineaenis aginQade resiqueg also
eﬁé&ﬁbéﬁ&ieﬁb&%sWﬁﬁtéﬁéd&ilcﬁﬁmtﬁb%mdér Ebr AaRpl R sifd Shain of a

Ay, Hs, Ile, Leu, Met, Phe, Pro,
pggf:lnogemlc anmnﬁ acﬂ/r,enga nw beeqlqrwgyzeldr{hgrebb fenderlng the
p%ténﬁ@éérﬂ@érﬁtﬂo%ld eBRIUE efdHIproteimddenlc” CRI2 R¥imd dppliBS tadetivatives
o nge}/@have either R- aor S-configuratjon. Therefore,

iys @ndign he, Nderminysofa proleiiogenigiamiea e fesifuen
teii@ing thelarhR@uRRCSaquensd) as N- al kyl ation, which
m ght naturally occur renders the correspondi ng
nodi fied am no acid residue "non-proteinogenic",
Aslusbe ngfeinaften mt tHe aeﬁcaipdo.am the i@intlor @ﬁd muRe | bﬁums 2

i ncorporated 20.jn ein. Prefer? nodi f]
PilE ROSRT oE g a5 B B OB TIRIES RIS QP RAMGo acid selected
frami tds,grdl_ib-cﬁmsiﬂﬁn@ﬁﬁ Ala, Alg; ABh,IMBpACYSISGIn] @GR G!)DHlsﬂfﬂé Leu Lys,

e UL T O B LT o B S oono

cdw &Ehlﬂt ImThr@fndtllbenaWNmtelmQr RN6r $-@oﬁﬁg@;rz§1loﬁl mseretd?@ for
to.nol e

rm?25 I C
Xt B~ HUpOT duedcsfof o e BirprasEiatents. sieh as N.
afkylafien twhesh m@meamrallwncﬁlm’(renders thee comdsporfting siodified keino acid

Sl P RBe T ar ol R B Rl g incororates

iroa dm’telhoPrafdrehsly rivelifiedcngéca heids amméd feam I\Falkylated amino

ari_s. ations to an .

B8 gl TS effoy AaMolREr i Lo Hirb 3eB: Hpmino
acidn wmawmtecbgmnmne hwoidliesel opment of 30 drug-Iike
conpounds from exi sting peptides. These nodifications

i nvol ve changes to the peptide that will not occur
Asatsed helejnaftasinube deb@iptiomaf therinventiomendmsbe iclatrn®) theferm

“ fb [

é\%@.pb%&é} Pé?at? gqllfngletcplg? g\}h 8r’5§e ﬁ‘% %t%fittc? p t'dﬁgfﬁ}rt éﬁftﬁ different
pmneﬁmné@emk@mhme@sd}m)sreall atbtmmhkﬂ ahdity designed tormgimic a peptide.

RGP Aot sl btin bl sbod i i a8

mpdentite'pprioperties. fdnexamplenthey maymatiseriranhmodifiaatinns te hikange the

n‘o@{d@le's" Qgﬁlﬁ %Fgld(?anl thfﬂg Oﬂ'ﬁé @?A ﬁa\ﬁeaé Fole {qql\é‘{ig\%léﬁneqt of
salts o as m nera

i rgani ani ¢ aci ds,
deugi-ike, compolnds figm existing peptidesi leetroodlmtldes ®uelie gianges to

tr‘;@a%%ﬂﬁgg‘fhatqudtgcgw r?a?rll”tg% c acid, or organic acids,

udi ng, not aci ds such as allphatlc

As used hereinafter in the description of the invention and in the claims, the term
"peptide analogs”, by itself refers to synthetic or natural compounds which resemble

naturally occurring peptides in structure and/or function.
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5 cycloaliphatic, aromatic, araliphatic, heterocyclic,
carboxylic and sul phonic acids, exanples of which are

wo ooomiog372acetic, trifluoroacett8c, propionic, SPCTEPR2007/007968
glycolic, gluconic, lactic, malic, fumaric, pyruvic,
benzoic, anthranilic, nesyllc sallcyllc

Asivspg hatsinafter inthe dessription abtbaiinventien andhisthe ehires, the term
;ﬁ%ﬁﬁ@é}dk&%&ep@%@m%ﬁté@w daits opmaﬁbtaﬂtcrﬁ?ﬂ' drganic aCIdS such

t ol uenesul fonic and sulfanilic acid f a chiral
ag aHperl anidsa studing. pub Rat §mitad tq, aeide sHeh aerANBPNIEgnitric or sulfuric

a9|He§IGdTbaﬂ1|8 aéid§ QHQQ&H€ lﬂmﬁbﬂgmtegqagﬁﬁg sGEEHE Sfnatic,
For nul ae A, present invention,

cydogliphalic. am%u%aﬂa!'@faatwawemv% %ﬁfbwaﬁan%éwéhmc acids,

ekaaplad 'of‘@hu@ﬁ%ﬂi foPmRY §céli&dtnﬂué1'§5<%ti€0br%9f6ﬂfcssu&\'rﬁ“c glycolic,
i ntended to be covered her ei n. ounds cont ai ni ngqa

olusipnigs lagisn Mafc fuPane RYSw. Renois. aniPaTaie, By, SRy

pASNyRL B ANARRINB! drfBBrio) nfstharslRhidl ot dHe8ulfdic, bBRzenesulfonic,
racem c. m xture nmy be separated using well-known

pF%@HWPG'&e@'U&HES%@P”|°rﬂﬂdv§”Hﬁ%i|'° a%dnt i oner maybe used
al one. In cases in which conpounds have unsat urat ed
carbon car bon double bonds, both the cis-isonmer and
I3 el sendprear enginer (AT ANdSRMEIICH5ates S RTERNIMI ERAMPARNG having

gbReraCéeRficd! Forhilgd AC QWQMSVW}he%b&Ent 'uﬂ/ehﬁ’éﬁ QERVeh
forms, such as keto-enol tautoners, 20 each tautomeric

hegsinaftes all dormsnrsisuete isoBer s dNGiHing R1anteme s 2 diagtpreoisomers, are

ifiERRA t9belcBPeBl BRRIN. CArMYRMHS eant%ﬂgmeéhn%xbé{témay Be used as
equi |l ibriumor predomnantly in one form used

aﬂé?eév'ﬁéwtéfe st Heenpndiemepeally enaehadaixXtUse, é?ﬁtth%ﬁcﬁﬁ‘éf Mpyture
ndyeCdepbitied LRy WelKhowRtdcaniaues 8d hel tdividial bnditdet Raybe

fol |l ow ng neanjn short sequences of nucl eotides, 25
uggHeleas ) capein “%é‘ﬁtip%‘?owgﬁé?veo%sééw aEﬁézﬁﬁrO@scaa?@ dOUb'e
bbhds, B tn@t;.sLngdsméreéhdteanstr%rﬁsnslaﬁzéwﬂﬁaﬁ&ﬁe a&siaeCdftuﬂsimVenuon In

the bo "The agt aner s, handbook. Functi onal

CEP<gB AL SAEEPOALS MHES! BB PEIe( (7iep 3 Asifpto-enol tautomers,

ebh BRItGRgTiC fYirh %yco\v{%rhplaﬁe@s béfhgﬂ%@urﬂﬁdaﬂlﬁﬁ trfél%‘cbpéaf the present
Nucl . Med Apri |,

| | t
o pT SatPatssiing ThEauthutynh et REHaTINEY 7 opadsr

descrlptlon of the invention and in the clainms, the

term refers to an oligonucl eotjde, .

Asisnt PeRisTer b Sestruer allBe Sueniub and ke fimsydhe torm

d)IrgaSttlcléMldeSsmwll ravatited U6Wielg Sneainthgt SdTESdR@ntes efatileotides,
est

th [ nk ., Sai d t
Rl wifh R B (EEE B Eapmeler st Spgros RRUPE L Fotecuies
nmmleld @b eité¢d methe beolg BTh]é/bEtamekséhzlano@obhl)&rncﬁdn%ggﬁgmwﬁc@S and
T | ul ar,.Biol o ogy" I.n;
L N G S SR e SRR TR
oliganuolebtideoigyT Ta1d J. NaatuMet 02906, Wirif-4m4)ek8-78H Wng, EL
W nnacker, Eds.), Springer Verlag Heidelberg, 1999,

Vol . 243, 123-136). There are nmany ways known to the
Asliskd adreitfaft20 b3he 883@ptid® oRGE iRV ARDINIBS clapmes, Stonteorh

%bo%élg é%fg{%%ﬁan oI| éril{hcleao?iag nc%rﬁersrh%tfrorﬂnaX?o ?8@ ﬁbélé&tldeg wherein
at least two single nucleotides are connected to each other via a phosphodiester
linkage. Said aptamers have the ability to bind specifically to a target molecule (see
,e.g., M Famulok, G Mayer, “Aptamers as Tools in Molecular Biology and Immunology’,
in: “Combinatorial Chemistry in Biology, Current Topics in Microbiology and
Immunology” (M Famulok, CH Wong, EL Winnacker, Eds.), Springer Verlag

Heidelberg, 1999, Vol. 243, 123-136). There are many ways known to the skilled



10

15

20

25

30

35

nol ecul e. An exanple is given in WO 01/09390 A, the
di scl osure of which is hereby incorporated by
WO edosfgitee. Sai d aptaners nmayl1g8onpri se substi t BECEFEPIIN7/007968
non- substituted natural and non-nat ural nucleotides
Aptanmers can be synthesized in vitro using ., 5 an
peiison RhheW tagenaiatsisyeh apiapiessitat havecemesifigy fo aicmgain target

ngar&%%nt«nle&xeeté i9 @nvﬁﬁnn w:‘o o%@@gd hAZ@g d@éﬂ:ﬁisﬂ?é ofwérs@%reby
egradation, e. q){at e substitution of

ingeopated Y s%jgreace S3{ gplagresumay comerise wbsslhéedr Q'H!%‘eSUbSt'tUted

nB@Fdf aAa ﬁoﬁfnaﬁyéumrébﬂ@esamgtaweé@ sn Be s%theaiéwin vitro using, e.g.,
substituents in the puri ne nucleic acids. In additio

ap utomateshsyinesizer ARAREES aceaw'rtsetopsvepeéﬁeunwmpngﬁn be’

sRYMBELS n@eeagéiaégraaatmﬁ é@v By lthd SuBditutidn ofthel 2CH gRup
to 10 Torma new 5 -CH wth a3 to 3 IlnagzeO

V?réU%aﬁeﬂmm.%%téuqmgéthe# S? ackbopp of Byrispidingjand versus
n1e'ﬂWi3 Blibspituentsf theepiRne M fOh4ige In é@é.ﬁdrs thed3’ rE?Jdeﬁ lah @ptamer

nprising. a nitrogen-containing base, a 5-
C%’DJ B% 24 Ot%‘ﬂ%d gg@ngrex%qcéeqﬁed@‘gmagm@ Py lﬂrY§rt'”9 é&%ﬁﬂ?h@?%ﬁe to
fordl AIndRSCORIYIBIp, ¥Rth D8tto dr khKkagé td & Peh@timb@ baddeni ne,
guani ne, cytosine, 15 uracil, and thym ne. Al so
non-natural, substituted or non-substituted bases are

Fbﬂﬁb%%se@ﬁmineéntﬁfn freCai® Sucieetde” r@féﬂspfd H6lectibd c@hprising
not limted to, D-ribose, and D- 2-desox pg‘ose Al so

agYRIETRID NG BERF: AGHEHEPRPUGar. kNG 91 RBPSPhate groups.

Ea@mpesbs&ala Bhes cdmphsy, Banarg Ugtlikited ©, ad@im@@damne cytosine,
Ieothdes agﬁgsed in this invention rise

“fﬁ”gni?”dot gng- QeNBRYE B SyRsditutegyornon; 5P Bt
included eExbessied oft 5- earbeiﬁ shdj@ dompaeé lb@:ﬂaambtmmuttebeo ©-Absse, and D-

2R oo A6 SRS RRIUEL AT BOTPEkaL b SHHER & nopistadtiyigd 5-

c@rrbea 80fars Araincapd.ngtledides 25 uf@f Imehigfinv@nébn ma9 BMPrise from

in f %dl n&{ ﬁntl oners and di astereoi soners, are
TRtENIEPTIBPH2 covered herein. Conpounds containing a

chiral center may be used as a racemc mxture or as

an e ntlo [ ca enr.i ched e.acenc
Ay ek AT s eGP &t M b ionndod, T i GRS e term
m@whrefenshthdGalBrendmtl onmer maybe used alone. In

cases in which conpounds have unsat urated

car bon-carbon doubl e bonds, 30 both the cis-isoner and

Ifter cdrirgt ¢ermermrsanather fAirmrdflanufkuenesmqeetemﬁs priesentiime €ninipoand, all

conpou e a nmerjc
f(%rrg'nrsr?;‘fs‘ggéung Fjdmg anF mer S(f(as er(eﬂlsor":ru ﬁst %rr;eelptegded to be
chared hsretmmomnmbadsecbraalningla@lrahmnmiedaw\be hsed 4@ racemic

nﬁ)ﬁ&%leor%fs aﬁmhe%amlc?rﬁgﬂci}%ll ireﬁﬁﬁetd' r'r(?thuM1 eoﬁ' Fﬁee ra%xgnict Hn&?bré Pnay be

bri-un o I'n-one
semmﬁedmtngovml kmm temm@scanld anhiedigigealidnactememmayhbe used

L

a%ﬁ% Iﬁ\gfé (/1 %{3 &H}&deg\avgﬁﬁégtm%d éépoc?rpgéﬁ'{agﬁ gggb%e ggnds,
both the cis-isomer and trans-isomers are within the scope of this invention. In cases in
which compounds may exist in tautomeric forms, such as keto-enol tautomers, each
tautomeric form is contemplated as being included within the scope of the present

invention whether existing in equilibrium or predominantly in one form.

Abbreviations used throughout the specification are used within the following

meanings:



Ts tosyl Ns nitrophenyl sulfenyl Cbz carbobenzoxy Bz
benzoyl 5 Bn benzyl Boc tert-butoxycarbonyl Fnoc
w@:2dos0sa7enyl met hoxycar bonyl 20 tri phenyl met hyPCT/EB200911¢07968
obj ect of the present invention is solved as detail ed
bel ow In a first aspect, the present invention

provi iT8es novel ci?éﬁlrrpounds conprising an aziridine ring
bei ngisappr opri aepbeddduiféayied for [abelling purposes,
wherein a targetin 15 agent radical, either directly
or viRZan apprB‘ﬁfPPg?rézoP‘Ynker is attached either to
the @ziridine peigypr to a fused five-nmenbered
carbgcyclic or heterocycllc ring which is fused to
the BPiridine PPM' In a preferred first alternative

accopdtng to tfé@tﬁ&tb@caﬂﬁ:ﬁﬂﬂ of the present
i nvention, such npound may be represented by

genef. I°Cc hen chﬂ”PEﬁ“Mh"Peéh‘PxYCWbO"NF’{ NB R4 wherein 25

R repgresents Tﬁ-lphan{]métﬁyl‘l i sopropyl - phenyl - sul fonyl
3, 4- di et hoxy- phenyl - sul fonyl, unsubstituted

phenyl - sul fonyl , phenyl - sulfonyl bei ng substituted
with 1 - 5 R2 noieties, Ns Cbz, Bz, Bn, Boc, Fnoc,

t hoxycar bon et hox onyl aIIy ycarbonyl Tr
ThF ohigg! of e PRREHRYETRE i sl

substituted or unsubstltuted or Ilnear or branched

Cl-C6 al het K
IHRAEARRSEL o BiERIR MGt piebios BovS) compptn @ doringaing an
allHRBe riNg @3)@ apprbpriatdly adtvargdor, labélhg furpéfesOvRerein a targeting

AL Fuie, QNS or A0 (NR 2,0, 2008/ 0B3720
aziridine ring or to a fused five-membered carbocyclic or heterocyclic ring which is

fused to the aziridine ring.

In a preferred first alternative according to the first aspect of the present invention, such

compound may be represented by general chemical Formula I:

R-N
s
R4

wherein

R represents Ts, 2,4,6-triisopropyl-phenyl-sulfonyl, 3,4-dimethoxy-phenyl-
sulfonyl, unsubstituted phenyl-sulfonyl, phenyl-sulfonyl being substituted with 1 -
5 R? moieties, Ns, Cbz, Bz, Bn, Boc, Fmoc, methoxycarbonyl, ethoxycarbonyl,
allyloxycarbonyl, Tr or acyl;
wherein R? represents hydrogen, substituted or unsubstituted or linear or
branched C,-Cs alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl
or heteroaralkyl, OH, OR3, NH,, NHR3, N(R®),, SH, SR?, halogen, NO,,
C(=0)R?, C(=0)OR3, C(=0)NHR® or C(=O)(NR?®),,
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R3 represents hydrogen, substituted or

non-substituted, linear or branched Cl1-C6 al kyl,
wa@eaoB/0837gx| oal kyl , heterocycl 2al kyl , aryl, het BCDEP3007/007968

aral kyl or heteroaralkyl; 5 R and R4 independently,

are selected fromthe group Cuéeg})

subst i t B egreseatsiydragehs suhst orrrr0ﬁesarpst§w&db'mﬁr:ﬁre%ranched

C1-Co abk-ﬁsalk‘?b/%h@%yk%blk%l H&Eﬁfc?&bf&k)rlaér?h’heteﬂfﬂl aralkyl or

heteroaryl, aral Kyl "and et er oar al ky represents a

|i nker BefefoalYli or coupling with the targeting agent

r adi caI and 10 B represents the targeting agent

radi¢ According to this first alternative, the

[ nvE{ntaf‘%nR f'U‘?‘iH?@F’e’PtB‘F éf%sq'%t%fzﬁ?’ﬁé'&%gﬂoile gpmynsrng hydrogen,

aCC@ﬁEsﬂtht&i &ad hén- Qubs@futédmhmn@ HRanched W)LC; |, &ycloalkyl,
t her eof , drates, conpl exes, esters 15 am des,

hy
sol U%Ke&cygﬂﬂ'kﬁr b figlerearvh ﬁ’é‘"%’b‘"i’ﬂﬁ’dﬁﬁ%@'@a Bing gener al
chem cal Fornmula I. In a preferred enbodi nent of this
firﬁt alternative, ¥%be TS, 6-triisopro

yl -

phe JFPF§§ﬁWt%ﬁyPker§UKaQi? masz'rngmwbr iaggeingragent fadical; and

unsubsti t ut ed phenyl squonyI phenyl - sul fonyl being

sub tituted eties, or Ns; 20 wherein

apPeseile e G A0RuBYER L ut od o

non substituted, linear or branched Cl- C6 aIkyI OH,
A%@EE@&&“E@ ﬂggs’ s at@%é@eﬁngﬁgtsrcﬁs o rl\f@%ﬁ §) prﬁgmaceutrcally
atcaptase BiIR dIvANNgeamiobr SigaRicidcidithereof, hvdlﬂte‘sub@hplbklési‘@sters

I near or. branched Cl-

|,
OB oo Hlen RO RO b8 Fareraunits Fwin aRnarel chemisel Fagmula I
be 2, 4, 6- trlrsopropyl phenyl sul fonyl ,

hen | fon ubstlt
"b?rQFﬁci‘F"%‘{r HRaBTor i3 ) A R ML b TS A& i cRrRy-
pl;]\erﬁ)m-srllfonyﬁ 332drméiﬂﬁixy£bﬁeny|mrf6rhyﬂ bﬁ?u?ﬁi{m’tg@ g:‘iérﬁ/l -sulfonyl, phenyl-

u r_non-substjtuted, |inear or

SBIY eé’dgﬁfi fbi@tt%ﬂ[‘ﬂéng S A 'eW'?eP[e‘\‘ﬁ; R3 represents
subsmetelrrt Rdregr;esams hya%g%ubﬁlbstrmt?d)r nbh&afaititmed,brfrneacds\ed

n r S i t rs
o1 EPnEeed b i BHRR R THRONTRD:, i Se8 B B Pho,,

sel ett@R’f C@#O)OIR% (g(r=®)Nk|R§n¢)(r=rcgN(Fg’)pydr ogen and
sub tituted a@,g non- subst

R G o PP PEbonscr 8R! Rasr ogPraPned C-
f| rszarklylt ernative, RL and R4 may represent hydrogen.

Invgjm%(r)g %rle erred2 3 gozdrnengt/OEF thrs(,) 9r75/t gl e7rgg)trve R may be 2,4,6-triisopropyl-
phenyl-sulfonyl, 3,4-dimethoxy-phenyl-sulfonyl, unsubstituted phenyl-sulfonyl or
phenyl-sulfonyl being substituted with 1 - 5 R? moieties;
wherein R? represents hydrogen, substituted or non-substituted, linear or
branched C;-C; alkyl or OR?, wherein R®represents substituted or non-

substituted, linear or branched C,-Cg alkyl.

In a preferred embodiment of this first alternative, R' and R*, independently, may be
selected from the group comprising hydrogen and substituted and non-substituted,
linear and branched C;-C; alkyl.

In a more preferred embodiment of this first alternative, R' and R* may represent
hydrogen.
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In this preferred first alternative according to the
first aspect, which nmay al so be defined using the

wo ioBosd72y al t er nati ve general2chem cal For mul BCEEP2007/007968

which is congruent to Fornmulal: 5 RG-L,--B,--Y--E A
wherein 10 RGis a group or groups of atons or a
reactive noiety attached to L, that can form an

Irﬂﬂ@%&fe%& lArs? aftérHQf \}enéi:cbﬁﬁﬂgotBQhe fu‘%t 9§6§6t %Iéh may also be defined

cheni ca and bi ol ogi cal st ab nd,

L5755 iy ol AR BB G RNeTcE HeorMulFe i WaSH spparueey fo
Fbsn@h f-ached, B, is a functional group or a chain

contal ning functional group connecting linker to 15
spacer, Y is a bond or a spacer, E is a bionolecule.
The conpound havRag|gegenalg chemical Formyla | herein
above may be defined 20 using general chem cal
Formul a A above, if RGis Nsubstituted aziridine: W
@iein J is S, CO 25 with the proviso that if Jis
SO 2, then Wis unsubstituted or substituted phenyl,
NH2, NHR3, N(R3)2, linear or branched Cl-C6 al kyl,

aryRa i %tgrb@@wérouwsfraﬂbms of Hipeddtile! irigRdly aftadz@ t6 il?fﬁé't can
ring is independently or in conbinations selected from

[in %‘ra%uﬁh‘t"ﬂbﬂ f'E'ﬁ"J'@GS%fPR?ItO pryides cherpicaltyang tR?/'Pg'Ca”Y
or §tra8iek66nd Further, if J is CO then Wis
unsubstituted or subst ituted 8hen yl, benzyl oxy

f 1 ubr 8RNAEMPUP REPINSHY WhishHhg yeaciive grqwg@ IS giggched,
2008/ 233f(ABtioh3I Jielip EPaQ:QZhQ,Qﬁ%gf fiRBtichangub Tbhhabting Nnker to

of the phenyl ring is independently or in conbinations
sel 8398 fromlinear or branched C1-C6 alkyl. 5
Ref gri¢ bim@nt r gepsserl chemical Fornmula A, in a nore

preferr enbodi ment, RGis selected fromthe group
n%'?éﬁﬁﬁ“ﬁ? zenesul fonyl aziridinyl, N p-

toluenesulfonylaziridinyl

N2.4,6-triiso Isulfon laziridin

N 5THE QP REP LG ST GheBi| ErRil fyein ahgye may be defined

pr e{isihgBkNeraRsherfyal MR rbib @nasve st RNs W-aastituté dytiridine:
t ol uenesul fonyl azi ri di nyl or

N-2,4,6-triisopropyl sul fonylaziridinyl.

T
J
I

wherein J is SO,, CO,

with the proviso that if J is SO, then W is unsubstituted or substituted phenyl,
NH,, NHR?, N(R®),, linear or branched C,-C; alkyl, aryl, heteroaryl, wherein
substitution of the phenyl ring is independently or in combinations selected from
linear or branched C,-Cs alkyl,

R3 is C,-Cs alkyl or aralkyl,

Further, if J is CO, then W is unsubstituted or substituted phenyl, benzyloxy,
fluorenylmethyl, methoxy, ethoxy, or allyloxy,
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10 Further referring to general chemcal Formula A, in
a nore preferred enbodinent, L, may be bond or I|inear

woroobnsdtehed Cl- C6 al kyl . EveB3nore preferabl ypPCL/EP208Y007968

be a bond. 15 Further, referring to general chem cal
Formula A, in a preferred enbodi nent, -Bl- may be
sel ected fromthe group conprising a bond, -C(=0) -

- (G rgubglfunon 8fthe phe @‘hHgﬂs-@Hépendently orin comblnatlons
[CH2] m D- [ CH2] - O(=O) - 1 m D- CH2] n- SO2-
selpcted fronrirgar or tyanched (®yfs alkylc( =0) NR12-
C( =S) NR12-, C( =S) O, Cl1-C6 cycl oal kyl, al kenyl,
het er ocycl oal k unsubstituted or subst it ut ed aryl
Referiipgsieraanetal Pé‘ﬂ“'&?' RAIpsta A b @dner étpé‘?fS%E?‘}/ pmbgdigepy RG is

sa@ctestn@hpt%@lré%»id Gocrgiriélﬂgméﬁzéa(@gllfcﬁlﬁ}@éb‘ﬂnw ?:j( ;!fooyy,
tolmeﬂvifonad@amdm N-2.4frigisaproryisplonyfaziridiyly &3 ﬁr%’ﬁ?ﬁ‘ot%

pﬁenyrguﬁaﬁiynamnd.m ansﬂéd;ﬁefelrafol LG8 nh@ b@w béﬁ‘iéhggulfdcrg%ﬁingmyl p-
repr esents a

tQM?é}eéﬁ"fPWZF'QWb%’é}‘]?& ﬁﬁd?‘t?gﬁ%'su{fﬁ“ﬁﬁ@ iyl , aryl,
heteroaryl or aralkyl, p can be any integer of from
and R12 |ndj__pendentl resent

FHS’%‘?deféff'"gé?—qeﬂ’.@’abF'P&m'ca' rC\/mU'arfét"imﬂf Prefered gmggdiment, Ly

n@vcbe%%droe MhEF IR bRaritled CY€) alkgH BSéh ot refrably, L, may be a
ubstituted, linear or branched Cl1-C6 al kyl, 30
8'? |, cycloal kyl, heterocycloal kyl, aryl, heteroaryl,
ar al kyI or heteroar al kyl . Further, referri ng to
cal

che refe ably
FTTeRTOS (et e TiBht e g R rolopBd Smedpentfiy may
bersencmrf@npmfgembwnpr&lng ? sond c@)o ), -@542I)Onc;¢=l®)s -SO-,
L nat 1 RY;
GLGRBL eI UL P00l SHEhIVS 10 LS SRR s o,
-(She, -DE@INR'NMD-QE8MRBI 7RE-0- RC;T(Z:GEEZ@@MDGIKQM hé?enBc%loalkyl,
R4 1t rou 1-B1 caorres
oSt e Bo st nod 3 b TER e g uBE R lorSgie pBTY.
h&tercaralkylj alkypéraxy) aryleboky, af akded-SMMRILNMNR'ES01-haelR'3C(=0)0-, -
e nve
'\%ﬁ p&fg'ﬁ N&'ﬁqo@)}f}N%% ridi ne-2-carboxylic acid -
wBerein/dlis éin ikteggePirem@ tp-@ani de
m and n, independently, can be any integer from 0 to 5;
D represents a bond, -S-, -O- or -NR®-,
wherein R? represents hydrogen, C;-C;, alkyl, aryl, heteroaryl, or aralkyl,
p can be any integer of from 1 to 3;
R'" and R*?, independently, represent hydrogen, C;-Cy, alkyl, aryl, heteroaryl or aralkyl,
and
R" represents hydrogen, substituted or unsubstituted, linear or branched C;-Cg alkyl,
aryl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl.

Further, referring to general chemical Formula A, more preferably, -Bs- is preferably
selected from -C(=0)- and -C=C-C(=0)- and even more preferably -B,- is -C(=0)-.

In this alternative definition, relative to the compound having general chemical Formula

I, RG corresponds to the moiety
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1-(2,4,6-Triisopropyl - benzenesul fonyl)-aziridi ne-2-car
boxylic - dy-Val-RAl a-Phe-G@y- 10 am de

wa2q08/04378% Tri i sopr opyl - benzen24ul f onyl ) - azi r i dPCIEFER200A007968

boxylic acid [(3-{3-[ (2R, 4S, 5R) - 4-

(1- met hoxy- cycl ohexyl oxy) - 5- (1- nethoxy cycl ohexyl oxyne
thyl)-tetrahydro-furan-2-yl]- R

5- met hyl - 2, 6- di oxo- 3, 6-di hydrof 2H pyri m din-1-yl }-prop
yIcarbannyl)-nethyl]-an1q§ n a preferred second
alternative according to the st aspect of the
present invention, such conpound is represented by
general chem cal Formula I1: UQN R4 11 20 wherein Rl
and R4, independently, are selected fromthe group
conprising hydrogen, substituted and non-substituted,
tHel greap LaBdcdrespohadtodlditkerabhkdy the grgap W &grtgsponds to B (targeting

et.erocycl | ryl, heteroaryl, aral kyl and
aﬁ%’ﬁ‘&“@‘ﬁ%ﬁ‘%ﬁ%)ﬁﬁ“@eﬂ%r esents a linker suitable for
coupling with the targeting agent radical and for

PP QRE AL o R Bk biferPil O ne Ting; and B

repr esén I hg age dical. 30 WO
2008/ 083729 25 PCT/ EP2007/ 007968 According to this

SRS AR DR AR SO O L

I norga
1R g diseropyltbesrerehlfdnytiraxiratne-2-catboedies , GlgdtakbRAla-Phe-Gly-
aﬁmkges, sol vat es and prodrugs of the compounds havi ng

general chemcal Formula Il. 5 1n a preferred
1B rieopropyl-behzenesufanyl)-aziridinescanbexyc asidd(RB-[(2R,4S,5R)-4-

r
1 H\%%?(g %ﬁaghé/xdroqge n—?ﬁ-ﬁn ﬁ@dﬁ%@@l@h%%ﬁ%ﬁmy&t&ﬁ% ydro-furan-2-yl]-
5ﬂ0¢th3§tﬂ)§1dqugt3e@dIhytﬂmrﬁ'&pyranldlrb‘r-aih@rmﬂ’loaﬁbmymm?myl]-amide

a preferred third alternative according to the first

aspect of the present invention, 10 such conpound is
I @ prefeyestt setond aliernativel acshedingtel thebrstrasrect pf the Rresknnvention,

S e e R, bR GRPRI I
3, 4- di met hoxy- phenyl
B R’

\L—Ni(
R’ II
wherein
R' and R*, independently, are selected from the group comprising hydrogen,
substituted and non-substituted, linear and branched C;-C¢ alkyl, cycloalkyl,

heterocycloalkyl, aryl, heteroaryl, aralkyl and heteroaralkyl;

L represents a linker suitable for coupling with the targeting agent radical and for

appropriate activation of the aziridine ring; and

B represents the targeting agent radical.
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sul fonyl, unsubstituted phenyl -sul fonyl,
phenyl - sul fonyl being substituted with 1 - 5 R2

worissxrey Ns, Cbz, Bz, Bn, B®&, Fnoc, nethoxyPEr/BRIogi/007968

et hoxycarbonyl, allyloxycarbonyl, Tr or acyl; 20

wherein R2 represents hydrogen, substituted or
Ageardisg i this saead altermalive. dhe inventiep igthertefers talpbprmaceutically
a&ié?)mﬁ% Kils: of'& turﬁfr&é’r}ig bpé‘rlgEM'c ’(a)g'fﬂrtb{éneoh ‘ﬁ%grra%%r ¥bmplexes, esters,

aral k et er oar al

amjdss) golvm argRgrod(ggs qglthe ¢ompqggnds hqxlag)pggeraqr\e@@kgormula IL.
C(=O NHR3 or C(=O N(R3)2; wherein R3 represents
hydrogen, substituted or non-substituted, |inear or

Irp& prsferrrehrrabatliment of ity isecandalternajive BaIaRSHR independently, may be
Q@&t@&%%ﬁhg bng MYAFSHeA2Y substlil Al noRlsubstituted
Reter oar al k?kmoon%rﬁn& |c§%epgn dent| Iy, are selected
lingas gnd heanghed G+€e@M-si ng hydrogen, substituted and
non-substituted, |inear and branched Cl-C6 al kyl,

cycl oal kyl 30 heterocycl oal kyl , aryl, heteroary ,

Insg Bfeksy| re%mﬂ_a!émm@%qcrawng R th%ﬂﬁéémﬂ’ﬁ\thépr@en invention,
& [ Redherdt ch&RICaPESH L nker

sw tabrf %Buﬁﬁ?é%g Wi t ﬁrt ﬁe tgr get hﬁjg agent

radi cal ; and 35 WD 2008/ 083729 26 PCT/ EP2007/ 007968

B represents the t%ﬁgeti ng agent radical. According to

this third alternatl the invention further refers
to pharmaceuti ceH acceptmbl e salts of an inorganic

or organic acid thegfeot, hydrates, conplexes, esters,
5 ani des, sol vat esRand prodrugs of the conpouriis
havi ng general chem cal Formula IIl. In a preferred

enbodi nent of this third alternative R may be Ts,
wherkjrb-t ri i sopropyl - phenyl -sul fonyl,

3, 4- di et hoxy- phenyl - sul fonyl, unsubstituted
phenyl - sul fonyl, phenyl- sul fonyl being substituted
Wt R répFeséntRan@Mei-ine&prdplyl pissnylkEulfahelr 8jdrdif2thoxy-phenyl-

repr, ot t ubst | t ut. :

i ng&lso% En%qbgﬁgﬁe pt@\}@%’lfg%k’l ?tge lﬂ%%lsb sutﬁ}_ﬁged with 1

N( RS ,m@ktiesSRS, Ciet, BZBBN, Boc, Iﬂ@mc rrfé(ho@)/éé}bor@q =MhaIBarbonyl,
wherein R3 represents

h dr Jgg;&garb%gﬂ%r%? non- substituted, |inear or

br anchew!/hélwaB2 raabkqslentsrhyarqgen dibsRUtesiat nN@d;substituted, linear or

| ndepeng%tché(d Cg?% ap(gl g%@;ﬁ%ﬁ%té ?é%;”é‘ﬁ(aﬂ "a¥iPheteroaryl, aralkyl,

conpri sing
non- subst metamoeealkyl i Qi 2O RA MdH A NERE h¥(R 51 SB6 SR KL Br, X NO,,

mRY T ePERSSIHS, &LR5)0RSEL)NHIE & o RYr ogen:

wherein R®represents hydrogen, substituted or non-substituted, linear or

branched C;-C; alkyl, aryl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl, or heteroaralkyl;

R’ and R*, independently, are selected from the group comprising hydrogen,
substituted and non-substituted, linear and branched C;-C; alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, aralkyl and heteroaralkyl;

X represents N or C substituted by a hydrogen;

L represents a linker suitable for coupling with the targeting agent radical; and
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20 In a further preferred enbodi nent R may be Is,
2,4,6-triisopropyl-phenyl -sul fonyl, 3, 4-

walovsiszrzy - phenyl - sul fonyl , uB8ubstituted PCT/EP2007/007968
phenyl - sul fonyl or phenyl -sul fonyl being substituted
with 1 - 5 R2 noieties; wherein R2 represents
hy dBdgeigsents i lafaetiod agentadicalubst i t ut ed, |inear or 25
branched Cl1-C6 al kyl, OR3, SR3, d, Br, I, C(=0 R3,

C(=0) OR3, O NHR3 or ([ O)N(R3)2 wher ei n R3
AF%‘H F'@Qé‘hf C&VG REgEativey G’E%‘l”h’?’ﬂltoédumefﬁ%fﬁfssteWT’FWHC*’J‘”Y

al:ééi:@a'?l‘l’le Qéltstﬁ'f %ﬂqmgar%b@rgah%)gmd‘)(ﬁeébv |hydraﬂesae&nﬁ@xes esters,

ependently, may be sel’'ected fromthe group
a(’ﬂ'ﬂ%r salyates ﬁ%?@&wséﬂ ¢he gunRQYRSs having gergral chemical Formula IIL
non- substi t ut ed, Ilnear and branched C1-C6 al kyl; and
X may represent N. In all alternatives, thellnker -L-

In & pisfesTad eRPgdimentefiteia thirdatiernativg Ronay belsi 2 #iérigisepropyl-

pﬁény‘f*—@@lﬁidyt @tﬁgn@ﬂ% P%eﬁ%bﬁlﬁbﬁwt&@ubétitt'ﬁ@@bh@ﬁw sulfonyl, phenyl-
branched C1- “\t/ I'Kyl, al kenyl,

SH&’UP%%FW'WC’ WUhéul@sRﬂf‘%‘?B%P 8F Nsubstituted aryl,
Egtsg/?gﬁae'rﬂaﬁl R r&bn&%iddeHé?%s{;@?é&fr?\%F\%'g)t@tﬁﬁtéh kI)HS)ar or
P Sleres Ees i P SFo Nt W 8RG0S 57568, B | NO
=0 - (CH2 =0
C(SO?X Ogﬁ(%@}'ﬂ' C%%NW%E@&%I@:‘)ZC( ) - (CH2) " (=0 -
- NRB’CF‘e@ ngpres_emydrogqpp Wq_stltuqu.tp_ropn -substituted, linear or

- ( Chihched R0 2N rgfg C( O) - S02- (unsubstituted or
substituted aryl)-( ) -, 0011 o N or ,s ¢

O O5 wherein n may be froml to 3, -A- nmay represent

R’ @nd &, m&%nde?ﬂi‘d}ﬁh%yl’be%lé&‘éﬁﬁ&ﬁ%égﬁéﬁﬁ%@ﬁ\&ﬂsmg hydro%en and
subst i fd or non-substituted, |inear ranch

SgStit B9ePuRRiyed. lRgera g Rren iy Cs alk
het er oar yI ar al kyl or het er oaral kyl . 10 The i nker
XIBbRPLIRgH Nk G DS S BRSOl kyl . —
(subst it ut ed and unsubstituted, |inear and branched
31t ey sty S5 srsptra.
dﬂ:ﬁéhoxy-phenyl-sulfonyl, unsubstituted phenyl-sulfonyl or phenyl-sulfonyl being
substituted with 1 - 5 R? moieties;
wherein R? represents hydrogen, substituted or non-substituted, linear or
branched C;-Cs alkyl, OR®, SR?, ClI, Br, I, C(=0)R?, C(=0)OR?, C(=0)NHR® or
C(=0)N(R®),, wherein R®represents hydrogen, substituted or non-substituted,

linear or branched C,-C; alkyl or aryl;

R' and R*, independently, may be selected from the group comprising hydrogen and
substituted and non-substituted, linear and branched C;-C; alkyl; and

X may represent N.

In all alternatives, the linker -L- is preferably selected from the group consisting of
substituted and non-substituted, linear and branched C;-Cs alkyl, cycloalkyl, alkenyl,
heterocycloalkyl, unsubstituted or substituted aryl, unsubstituted or substituted
heteroaryl, aralkyl, heteroaralkyl, alkyloxy, aryloxy, aralkoxy, -C(=0)-, -C(=0)0O-, -
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15 Further, in all alternatives, the targeting agent
radical B may preferably conprise a bionolecule

W@ 008083 f rom t he group conpB7si ng pepti des, BOEEP2007/007968

nol ecul es and ol i gonucl eoti des. The bionolecules nay

al so be peptidom netics. If the bionolecule is I3
ChrPit DI (B RE(=OL: -GSOpf e Q) 150w GRHRT. NSOz,

ﬂﬂalé(::ow- -NRPHOINRASNR®: LNHORM-, pmﬂf@f a(bJHg -8120)-NR3-CH,-
sel ected fromthe grou consi stin su stltuted and
et G PSS an o CEDT o6 ar kot

cycl oal kyl , al kenyl, heterocycl oal kyl unsubstltuted
or ubst i t ut ed aryI unsupstituted or substituted
betleg¥aryl i heterbarahkyl, 25 al kyl oxy,
&y Bxy, aral koxy, - C(=0) 0° - C(=0) NH-,
-C(=ON-(CH2)N-C(=0)- and - C(=0 -(CH2)n-C(=0) -
-S2-, -SM2NR3-, -NR3SX2-, -NR3C(=O0 O, -

“@?’% &@%—E N% : 'A'Wp%eun% tolF t%ﬁea’ or

whatein Ri tepeeseats/ydrgger2 jubstifuted) or, nap-gubstitutetl, limgar or biagced Cs-

Coalk g %%%rﬂg%lmﬁgl%ﬂéérfg%%ﬂkg@ h8@Yoaralkyl.

PCT/ EP2007/ 007968 wherein R3 represents hydrogen,
r

Tﬁ_é‘llﬁ@%ér rﬁ?y Wor@?f’?&fffﬁﬂfbbtﬁg%gf}g g}o'nf‘f?'@ %Qﬁjp c&ﬁ@‘?lﬂlﬁ%ear and
bf?é‘Pé‘Fd)gn-ﬂe alkak a(rsulwlttded ah‘éﬂ@?@éﬁ@lﬂdyllﬁe% apd beam:hedr@n—&s alkyl)-

_elabhy.: e C [ 0 -
O?f?]);ar@a?% tﬁaﬂ?ﬁgd%ﬁ&@ (@mkya @5(sut§:§tgﬂj "1(?) with n =
Timsubstituted, |inear and branched Cl-C6
alkyl) A=0-, -g=0QNH, -C(=QN (CH2)"C(=0- or

% n- C(=0- with n=1- 3. 10 The targeting

Fag@@ft iny loﬁ“@maﬂ}aes@ miiargseé'gg agpntgagicdldimay preferaltyi @@mprise a

bloMdiiuld ®edisd fr@rﬂtthé’gfﬁub%ohipﬂglﬁg p@ﬁt" (fé%cghﬁlgrrﬁ@cﬁfeié aXd
whi ch serves the bet ween 't bi onpl ecul and

oligpnuplegtides Thﬁéloewﬁfe'mdn@h@fswﬁﬁ@ﬁpﬁ%m'ﬁ@tw% g., -NR,
-(CH2),,-NR -, -(CH2)n-O or

If the biomolecule is a small molecule, the linker -L- is preferably not -C(=0)-. Thus, in

such case, -L.- may preferably:

be selected from the group consisting of substituted and non-substituted, linear
and branched C4-Cs alkyl, cycloalkyl, alkenyl, heterocycloalkyl, unsubstituted or
substituted aryl, unsubstituted or substituted heteroaryl, aralkyl, heteroaralkyl,
alkyloxy, aryloxy, aralkoxy,-C(=0)O-, -C(=0O)NH-, -C(=0)N-(CH;),-C(=0)- and -
C(=0)~(CH,),-C(=0)-, -SO-, -SO,NR>-, -NR3S0,-, -NR*C(=0)0O-, -
NR3C(=0)NR?-, -NR3-, -NH-NH-, -NH-0-(CH,),-C(=0)-NR3-CH,-C(=0)-,
-SO,-(unsubstituted or substituted aryl)-(CH,),-C(=0)-,

0
(o} 1]
~ /‘;IEN_ )j\/\ - or ARNNA7
A ? A ’ (o)
(o]

wherein n may be from 1 to 3,

-A- may represent -S- or -NR3-;
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-(CH2)n-S-, wherein R is hydrogen or alkyl and nis

an integer froml to 6. Thus, Bis Y- 15 E, wherein Y
WO 2008083f20r a spacer. In a no2& preferred enboPCTEPL00¥007968

is selectd a spacer sel ected fromnatural or

unnat ural _am no acid uence or non-am no acid _group.

20 WBENR erressntp, hv<?f D BibstiytedArionzRupatityiagh Wras or

W t Brahefed €)-Cl alkimeytioalky? Wetcrbdyallgt afy 1R3eBHES -ardRyI@r

preferabl ,}ana_\gw’? ySer K?g /@a Fgg'ILys Me) ?@a&w%

Lysaiereerdi:  Arg- P-al a, Ser-Ser, Ser-Thr, Arg Thr,

S-al kyl cyst ei ne Cysteic acid, thi oal kyl cyst ei ne

(S-S- Al kyl 25 H -N CO wherein k and | is 0-4.
OngYeR ’B‘P’éfpé ﬁiﬂbiy,: Y may be a non-anino acid noiety

selected from NH (CH2)p C(=0O) 30 wherein p being an

i nteger, fr 2 to 10, - CH2- CH2- C( =0O)
whep Fﬂe%feggPﬂbé‘sﬁf?%%’@&' gmgd'ﬁ'fﬂer ‘t"lE) '%a”Ched CrCCg'kY'
- NH(gutséIn@ﬁéd(aMd GXub¥itetea] ihedy 6h@Bldfthed €,-8%5bAgh &= bl)Jom

and%ﬁ'ﬂ ? Jé%b‘d%’n%ﬁ%%ﬁ%‘gr éb%@gt 8m Cyw'tg?‘l X

- NH het erocycl oal kyl - (CH2),-CO wherein
selected fro

TREHESSEY AoBal wical s SOBPHSEp PIBMBIHG Bk bl after may be

oftfondlliikea a, reBd:ttrngﬁ@BtyOf whithfsgrves lited mw@tmemfr@ biomolecule

ferghly 1 to t atom eyen nor
it P st sarpgriena o BgEboos O rIRY ACH R ot O- or
m—e)‘ne ablhefem R'ds Aydrogéregredikyd bndl hasrad intege? froE1 Etd 6. Fhus, Bis Y-
The bi orml ecule Eis preferably selected

Ef Wﬁ%ﬁeﬁe\g'sgqo&aﬁ)r@oﬁ?ﬁf Psi ng peptides, peptidom netics,

smal | nol ecul es and ollgonucleotldes As used

her ei naf [ of the inyention
ok relrdred b flip R s Blechl aeab rasieied g hafthdl or"
ufitatonbareino | ae&l' seguench oreuireainho acingroumds or noieties

that target or direct the radionuclide attached to
themto a specific site in a biological system A
Moee prefaralg)y,a evaly berarbaroinb laetidequerae With troy(2¢ enfe@aty 20§ amino
?Q%@cﬁ?el entity that binds to or accunulates at a

ar ge Site in a manmmal i an body, i.e., the conpound

| ocalizes to a greater extent at the target site than

Ivfope Béé'EJrSWOW H%ytbiesﬁ?rﬁ-eSer,lErg-Ava, Lys(Me)2-B-ala, Lys(Me)2-ser, Arg-8-ala,
Ser-Ser, Ser-Thr, Arg-Thr, S-alkylcysteine, Cysteic acid, thioalkylcysteine (S-S-Alkyl) or

H
—N

CO- wherein k and | is 0-4.

More preferably, Y may be a non-amino acid moiety selected from
NH-(CH_),-C(=0)

wherein p being an integer from 2 to 10,

NH-(CH,-CH,-0),-CH,-CH, ~C(=0) wherein q being an integer from O to 5
-NH-cycloalkyl-CO- wherein cycloalkyl is selected from Cs-Cg cycloalkyl, more
preferably Cg atom cycloalkyl, and
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Smal | nol ecul es effective for targeting certain sites
in a biological systemcan be used as the bionolecule
wWE2008108d72®r or gani ¢ nol ecul es29may be "smal | cheoi/ER1007/007968
entities". As wused in this application, the term
"smal | chem cal entity"” shall have the follown

-Ne-Astarecyciralion(QHahHe@: wherelhaterpeycloatkyt isisastas fToaCs-Cs
hb%@clﬁﬁlkg%h@fmrﬁ@é&bgﬁ aforn%r%op 228 o 9 c&?@erprnltﬂfgef\ o Quilfur

to 70 nore preferably from 200
hglegraloms mpre,prefarakiin 148@ 'teéer?e@m RIParMersmeeTrablvet aﬁtregpatom

aRd vid Qrﬁnn%r bOrrdR Q. to @Y Rdré BreferBbIf U 8 R Inteddr of frsmM t§540
to 700 and nost preferably of from 400 to 700. A small

chem' cal entity as wused here| n may further contain at

rﬁ’&@c@é Gf'ﬁ%tﬂlcﬁné’lémg ?erfé’rgﬁig sBlelcledGrth q{e rou;FrBéfmpnsmg

ave a primry an econd ry am ne,
pﬁgtmeéxmptlger@mﬁt@ém@umoieaulgs and plganteleptidss. of t he
m)I ecul e in the conmpounds of general chemi cal Formulae
, Il and IIl. Such targeting noieties are known in
Aﬁwéefé.herelr@ﬁeeméh%emmow efthp inveatiamand indie claimse thentgrms

"t%eﬁﬁé‘ Egeﬂtaér%e'tbhcﬂﬁolé&ﬁég Sird dlpéme%escr | dr monetlﬁs that target

prefera be selected from those
of 6lr¢q§werfgdlpe|ﬁ@ﬂe itaghedtotherpdep spagific sdsrin @, blqwq;{pwwst@@ A

tétﬁ&ﬁ% »ageft & bidANeNR8 R be bnff c&ﬂﬁ&%‘ﬁ%ﬁ& cthm?caP @ﬁﬂltg Oz ) inds to or

de Vries, Cancer | nmaging
ageumyleles 3t & tRIIR sr#eﬂrhelnzammalmhﬂdy iecthe copgow)d lppalizps to a

g?é%?er?el(?ent aNfle targbll Hdqhan &Niri¥useih %@ sgRr, Curr.
Cardiol. Rep., ?006) 8(2), 131-1 Nbr e

speci fi cal | y exarrpl es of small nol ecule targeting

SAHMSeduldy é?f@éh@ﬂé'r %ﬁ%itfn% dektainestes es Biolb@féa?éyst% cBRBB used
Abbr tar r bonet hoxy- 3b- (4-

Pﬁnﬁlg%ylﬁ%%&ll@@?pam mleaiesgyay be 3egnall chemlcal entities”. As

uE’éEr inEt2 QR AR89 GRe tdrmUaman BRaMIcAtdrBRARRall have the following
18F- FI uoroet hgl spi perone FESP D2 (dopam ne

Mageigt orsnall shemypal entty ﬁ;ﬁd‘f%&%‘ﬁ"%‘f%rﬂaﬁ@ m@eeﬂ%rdmss of from 200
tol &G0 &radflinoRT 1 5(&0%0 ﬁ‘@pél Piefally bESFSRT200 o 700, more preferably of

R b TE0 R e IR T 90 focty popn HAE RGr SR o
i3 50R8 1709 aR@ intlsst 9féi’eréﬁl@|o@9‘b@|540@h6 l7o0eA amall eBstaRal entity as
used herein may further contain at least one aromatic or heteroaromatic ring and/or
may also have a primary and/or secondary amine, a thiol or hydroxyl group coupled via
L to the rest of the molecule in the compounds of general chemical Formulae I, IT and

III. Such targeting moieties are known in the art, so are methods for preparing them.

The small molecule targeting agents / biomolecules may preferably be selected from
those described in the following references: P.L.Jager, M.A.Korte, M.N.Lub-de Hooge,
A. van Waarde, K.P.Koopmans, P.J.Perik and E.G.E. de Vries, Cancer Imaging, (2005)
5, 27-32; W.D.Heiss and K.Herholz, J. Nucl. Med., (2006) 47(2), 302-312; and
T.Higuchi and M.Schwaiger, Curr. Cardiol. Rep., (2006) 8(2), 131-138. More
specifically examples of small molecule targeting agents / biomolecules are listed
hereinafter:

Name Abbr. target

18F-2b-Carbomethoxy-3b-(4- |CFT DAT (dopamine transporter)




(nmetabolism Fluma
Racl opride D2 recep
war@BogaTes Tanoxife

Thym dine Proliferation marker- thym di ne ki nase

Benzazenines DI ant

zeni | Benzodi azepi ne
tors Di hydrotestost
n and anaB@gues Deo

agonists N nethyl s

receptors
eron and AR
Xy gl uCBEBEP2007/007968
DOPA
pi perone and

fyoFPRRRYIORBR ept or S

derlvatlves t her eof

Benzam de

18rRLABéthkdipefdde €CE
fall opride, iodo be

Nom fensi ne, substi

pEQPS benzam de der
nzam de; cl ozapi ne,
tuted DAT anal ogs

DA HbYLRTRe EreBeptor), 5-
HIyi et api ne

g[{(%—é?(ﬁ%!gpr}?w?mine receptor)

e.g., tropane type |[derivatives of coc

heni dat e 23- Car boxynmet hoxy- 33-(4- CI T DAT
R ) L loot atvanr Fr MoAGEGa ORI recepton
18FeAlapstive 5- HTT ADAM DASP, MADAM A&et%ﬂ*%?%ﬁ

A, PMP, QNB, acetyl clwididi@ceptors
1 y DL.U[JUI clIlI e, UCIIL I OPJI 11
holine rprp tors Flunnazenil GARASE Q816 At e sRRIOr

BRG@81083729 31 PCT/|[EP2007/ 007968 MMP

Fatty acids and analogues

Choline analogues
(metabolism)

Flumazenil

Benzodiazepine receptors

Raclopride

D2 receptors

Dihydrotestosteron and
analogues

AR

Tamoxifen and analogues

Deoxyglucose

Thymidine

Proliferation marker- thymidine
kinase

DOPA

Benzazepines

D, antagonists

N-methyl spiperone and
derivatives thereof

dopamine receptors

Benzamide raclopride;
benzamide derivatives, e.g.,
fallopride, iodo benzamide;
clozapine, quietapine

D, receptors

ADAM, DASP, MADAM

Nomifensine, substituted DAT
analogs of cocaine, e.g.,
tropane type derivatives of
cocaine, methyl phenidate
2B-Carboxymethoxy-3B-(4- CIT DAT
iodophenyl)tropane

CIT-FE, CIT-FM DAT
Altanserin, setoperon, 5-HT2a
ketanserin

McN5652, 403U76 derivative | 5-HTT

Acetylcholine analogues

MP3A, MP4A, PMP; QNB,
TKB, NMPB,

acetylcholine receptors

Scopolamine, benztropine

acetylcholine receptors

Flumazenil

GABA receptor
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RO 15- 4513, FDG GABA receptor PK-11195 benzodi azepi ne
receptor Xant hi ne anal ogues CPFPX, MPDX adenosi ne

w0 e@8fpse9 Carfentanyl, dipreorphi ne opoi d r eBEPEP2007/007968

Further various small nolecule targeting agents /
bionmplecules and the targets thereof are given in

Table 1 in W D. Hei slRGaamstadd.3HED® Ol z, |1 bi d3ABKw@ceptor

FI gur € J- n-i.hA gucrHK’ 111yéanWaI ger 1D b%hzo%'az%ié?r%geptor

Xasthinesanelongs dos.  oAFGACMEBX nucl e ¢ apideagsine receptor

leﬁgta,g@%,pmwl egsi des, oligonucleotidgsq r@eplf! NS,

nant nont At 1 Ih~Al Ao

N =
H\'PLI UCQ, —PCPLI UUIII Ilbtl \/O, Auritt 1T yuurl ©vo, Hl. AarTe 1 9,

i pids, hornones (steroid and nonsteroid),
Forthigrotariaos smbll &roiecutértamtu@g y@ér’net biomalecoias wndlthe targets thereof

rece tor oni d. .10

cf gl BB | O30 B e BHERR R B anfl I b  Higueni
MiBtreaigersibid. bi onol ecul es (e.g., cancer targeting

nol ecul es). Further, the bionolecule E my be a

peptide. E may be a peptide conprising from2 to 100
Fartherpreferrdd bldmmlm:tmsedrersab:hry dligbsactbarides, polysadctiarides] 5

i Belo¥o s 8O dvERRUR Ak EO e oo BRI Pratons
psplidest peptidomimetivs, gmtdmplesmmamensng)ldmmntmsmen(isteraddnd

ngﬁ%ﬁg@{iﬁotréﬁﬁﬂﬁ £ cﬂugs {js? tﬂteﬁcgo %?@Jeger%beptor %%opr}isltsdgnd

or s i C pep neuro
aNtaganidtsgdendraers, éelletrermse gifusopatticled andethpejargadieg molecules /

thereof, 20 bonbesin

%‘gﬁ%arl va?‘}evcééc?ﬂgr gﬁg% Cg%?%\t ed peptides, gastrin,

gastrin releasing peptide and the derivatives thereof
[ ! [ Al .

PRl BT oRE L Eingy pER BT Ie PRREL A PP baltfing Rbm 210
10GRmino agidw grdre preferdabyy toa\03dinaa¢ids, al | b3), LHRH
agoni sts and antagoni sts, transform ng growh factors,
particularly TG a; angiotensin; chol ecystokinin
I @ &usthies preferpad efebodimhol @fdp%pmsmlwemw()thah@md@ule may be a

p@ﬁ@dqu KR e iom rt‘l?éJ %hﬁhéﬁqo&hgtoé{éﬂh GHd derlvatlves

er eo thyrotropln re |ng prturt
tw@wﬁndtrela@ﬁme@gée%@pmmstaﬁg r@@qpﬁor@egmwwean@lewwpﬂde Y

ah& H@Fl@ﬂlvgﬂﬂe'r&?%nfj hasea fpeptlc‘f&e RBlbPEStide SH R A 88188 thereof,

I nhibitors f surface matri x met al | oprot el nas
bpmorsit tand dgrivativhe thenedfagd relatedasptidasy gastrinegastt rgleasing

pfaé‘t%teoénd thBeklANKL Brdds %n@’relbﬂed%ef)ﬁdes eﬁiﬁeﬂr%alg}cswth factor (EGF

I nterferons, vasoactive Intestina

of yarioug (5gIaY IRl iR faerdsF) ar@dGéub rmtegrms (@ef, a.fs, chs
aﬂ@!}PLHﬁﬁ a@bﬁlmsdaﬁdcén%n%‘@ W@n%hﬁ#ﬁg g\’hﬂ/ﬁﬁ %d’for"shﬁarﬁc?ﬂlélﬂ/ TGF-q;

acids are selected fromnatural and non-natural am no
aa@p@gsn@n@o&qacyétog@fpplieicg@om@ptppgcphﬁ@pyﬁrtglpnln (CCK) and the analogs

thereof; neurotensin and the analogs thereof, thyrotropin releasing hormone, pituitary
adenylate cyclase activating peptide (PACAP) and the related peptides thereof,
chemokines, substrates and inhibitors for cell surface matrix metalloproteinase,
prolactin and the analogs thereof, tumor necrosis factor, interleukins (IL-1, IL-2, IL-4 or
IL-6), interferons, vasoactive intestinal peptide (VIP) and the related peptides thereof.
Such peptides comprise from 4 to 100 amino acids, wherein the amino acids are
selected from natural and non-natural amino acids and also comprise modified natural

and non-natural amino acids.
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and non-natural am no acids. WO 2008/ 083729 32
PCT/ EP2007/ 007968 In a nore preferred enbodi nent of

w0 b@spsEeent i nvention, the bB2nol ecul e may bePCT/EP2007/007968

sel ected fromthe group conprising bonbesin and
bonbesi n anal ogs, preferably those havrng t he

Insa finse peaferredserabodiment of the Pissentdeyeationtae Piomalgeule may be
séemm.%haﬂwbrgr@r;ﬁém&.smg%ﬂ@ésﬁbéw tSd?@csee,lmardr@ bh#erably those

sequences | isted herein bel ow, neuropeptid

haviag Q1ecesgupResdsted Hrendpiy. OmRISSiEtA ARF sgmekistatin ‘enalogs,

pRAEABRRSsd hRirRtdhe eé@ue{hcl@@hé}% h¥RFPFI6W Vrﬂaurdarﬂatpﬂéé pahd the
Beptl de (VIP). and the anal o%&thereo In a nore

apalags theese! Riplmbhehiose haying the seguarces fistedthessin bejow. vasoactive
iéstifal Fsphitie (VIRY aRe theSaatsgsaferebOm t he group conpri sing

bonbesi n, sonmatostatin, neuropeptide Y1, 10 Vasoactive
i nt est i nal peptide (VI P) and the anal ogs thereof. In

I8 nff€ Prefdrréd @h@écﬁmeﬁdofe@prbsamﬁvémoﬁ hﬁe BioRffstule may be
nvention, the biono|lecule E e esin,
seBHED e 9T SRS RITHRESP SETS s AT ORI .
VaBoddlivatestiaal feptiee Vi) and & saditiaresf. of the present
i nvention, the bionolecule may be bonbesin or an
anal og thereof. Bonbesin is a fourteen am no acid

Imewté?%rEmbfgpF;’)efe?rﬁdrenmgﬂ@m{f ;]Hetfrrmrgaﬁ/bhr’frdh ke tﬁtam'bl&@ure E
eptl de I Nds w SpPEecCl
P PEnds L beppbrietp Rt SelfepPride o dorhploar biisp

breast tunor and netastasis. In an even nore preferred
enbodi nent o t he present vention, the bionole

EBC BTt et PTalsbA emboart gt e P ueRin L HoTogede may

be\BombAsin/dhZin AA3lodAerddh- AAG- AA7- AAB- NT1T2 (type A)

11, with T, =T2 =H T, = HT2 =0, T, = CH3, T2 =

OH 25 AA, = dn, Asn, Phe(4-CO-NH2) AA2 = Trp, D-Trp

BaADesinA$ a fousten axfdho addbeptidéathat iSan.analoy of Addar gébtyin releasing

oS A i AR TP s presen i
prastate tienord brdap SuivieHpAd mbtatasis. |iveiriereramdrey/prefensdi dnuioeliment of
tlfé&r%?%ﬁ'i%%pwﬁ“trze t!)'llgrsﬁglegﬁ%& %’r%g%s%%omb s%’antaTo%g(ﬁa¥ihg
sOduentAZHAAIVAAL- AAS- AAG- AA7- AA8- NT, T2 (type B) 1V,
W T A AR AR AL A A TKA?-AEHNTTB Eps AL it O
Ti=T,=H, T1=H,T,=0H, T;=CH,;, T,=OH
AA, = GIn, Asn, Phe(4-CO-NH,)
AA; = Trp, D-Trp
AA; = Ala, Ser, Val
AA, = Val, Ser. Thr
AA; = Gly, (N-Me)Gly
AA; = His, His(3-Me), (N-Me)His, (N-Me)His(3-Me)
AA; = Sta, Statine analogs and isomers, 4-Am,5-MeHpA, 4-Am,5-
MeHxA and y-substituted aminoacids
AAg = Leu, Cpa, Cba, CpnA, Cha, t-buGly, tBuAla, Met, Nle, iso-Bu-Gly

AA-AAL-AAS-AAL-AAs-AAs-AA-AA-NT; T (type B) IV, with:
Ty=T,=H, Ty=H,T, = OH, Ty = CHy, T, = OH
AA; = GIn, Asn, Phe(4-CO-NH)
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AA, = dn, Asn, Phe(4-CO NH2) WO 2008/083729 33
PCT/ EP2007/ 007968 AA2 = Trp, D-Trp AA3 = Al a, Ser,

w/2008/08%549 = Val , Ser. Thr AAG3E RAla, (32- andP@BEBR2OOTION7I6S

aci ds as shown herein after SC -HN~CO- -HN)CO- SC 5
wherein SC represents side chain found in
pr ot ei noghfe T T&ilrd™ci ds  and honol ogs of

pr ot ei NOgRAL € AMTISRP, 4li ds, AA6 = Hi's, Hi s(3-M),
(N-Me)Hi s, %N— Me) Hi s_l(3- Me) AA, = Phe, Tha, Nal, 10
AA8 = LeuPAcp¥al.G%% ThfpnA, Cha, t-budy, tBuAla, Met,

N e, iso-Ru; 9pnla, pThaidedaingino labidd Bs 8HEWNn ABfeth &terf er r ed
enbodi ment of the present_invention the bionplecule

may be sel ected from t h&Qroup conprisi sin

anal ogs havi ng sequencé e 1 IV.'qlg In g nor e

preferred enbodi nentiNBo i'n anal ogs haveCt he

foll owi ng sequences: Seq IDE 20 Seq ID 1

A n-Trp- Al a- Val - NMed y- Hi s- St a- Leu- NH2 Seq ID 2 . i

A n-Tr p- AVBERGH) S%l"?m %‘(‘?\/ﬁ'}’e SP%'DII%‘tﬂdI\'IP@rOtQQaQGF’E? gmino acids

G n- Tr p- Abid Naho%@a protdirdgdMR)andh@atigsl- NH2  Seq 1D 4

An-Trp-Ala-Val-Jy-H s(3Me)-Sta-Leu-NH2 Seq ID 7

G 1o Tr b AR VTS RGN M- @ HEarne) 35 Soq 1 D

8 G n- Tr paAl aPial 7K, Wt s(3Me) - 4- Am 5- MeHpA- Leu- NH2

Seq I D 12 )

a n- Tr p- Af\Ge TALUCERR 150 SREA. 4Pk Ryt iaMeie. iso-Bu-Gly.

Seq ID 17 A n-Trp-Al a-Val -3 y-Hi s-4- Am 5- MeHpA-

-Ley-NH2 Seq I D 23 . . :
T@rﬁ?"f?ﬁ'-‘ RP&-"%&F"—%/B@"‘V 194 YTRE A A SPTRERH AT S OIS
biggwldgale?rral)ﬁbgséTé@teAlf@Mb-d?ﬁ(ﬁﬁdndﬂismngm%bﬂT &aodsHiaving

e
SRYUENee EU/Sa'é--vm - NMeQ y- Hi s- 4- Am 5- MeHpA- t bud@ y- NH2
Seq I D 30

G n-Trp- Al a- Val - NMed y- Hi Me)-Sta-tBu@ y-NH2 S | D
Irsanmorer refer?ed gmbo iment),/ borlngés?fn a?1alogsa haveuthe¥ollowing se%ﬂences:

G n-Trp- Al a- Val - NMed y- Hi s(3Me) - 4- Am 5- MeHpA- Leu- NH2
Seq ID E

e SeqlD1 GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH,

e SeqlD2 GIn-Trp-Ala-Val-Gly-His(Me)-Sta-Leu-NH,

s SeqlD3 GIn-Trp-Ala-Val-NMeGly-His(3Me)-Sta-Leu-NH,

e SeqliD4 GIn-Trp-Ala-Val-Gly-His(3Me)-Sta-Leu-NH,

e SeqlD7 GIn-Trp-Ala-Val-NMeGly-His(3Me)-Sta-Cpa-NH,

e SeqID8 GIn-Trp-Ala-Val-Gly-His(3Me)-4-Am,5-MeHpA-Leu-NH,

s SeqlID 12 GIn-Trp-Ala-Val-Gly-His(3Me)-4-Am,5-MeHpA-Leu-NH,

e SeqlD 17 GIn-Trp-Ala-Val-Gly-His-4-Am,5-MeHpA- -Leu-NH,

s SeqlID 23 GIn-Trp-Ala-Val-NMeGly-His(3Me)-4-Am,5-MeHpA-Cpa-NH,
o SeqlD 27 GIn-Trp-Ala-Val-NMeGly-His-FA02010-Cpa-NH,

e SeqlD 28 GIn-Trp-Ala-Val-NMeGly-His-4-Am,5-MeHpA-tbuGly-NH;

e Seq D 30 GIn-Trp-Ala-Val-NMeGly-His(3Me)-Sta-tBuGly-NH,

e SeqID 32 GIn-Trp-Ala-Val-NMeGly-His(3Me)-4-Am,5-MeHpA-Leu-NH,
e SeqlID 33 GIn-DTrp-Ala-Val-Gly-His-4-Am,5-MeHpA-tbuGly-NH,

e SeqlD 34 GIn-DTrp-Ala-Val-Gly-His-4-Am-5-MeHxA-Cpa-NH,
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Seq ID 33
A n-DTrp- Al a-Val -d y- H s-4- Am 5- MeHpA-t bud y- NH2  Seq

WO D 084sIZLN- DTr p- Al a- Val - d y- HB4%- 4- Am 5- MeHxA- OpEr/BPR0IMD 7968
2008/ 083729 34 PCT/ EP2007/ 007968 Seq ID 35

an-Tr B Al a- Val - NMeQd -HieéBI\/b) Sta-Cpa-NH2 Seq ID 36
- CPRA IRPB. Al GInyBip-Alpg/A N Imaamsmﬁpas@h D 42
o G58q 19 BsAl aGVﬁbT _Xiabyat s Staan R Seq I D 43

dn-Trp-Al a- -H.QS¥ -StatBuGIg/l 5 Seq |ID
°4§eqslfh42rp ﬁ!raTlVa‘I\la{yaglr -E(sE3g)-3taspRaBNNe HpA- Leu- NH2

* Pl asL LTl te g NSRS BB eu- e
* SBgq IED4ﬂ9 GIn-Trp-AIa Val-Gly-His(3Me)-4-Am,5-MeHpA-Leu-NH,
X835 Bz A AWk ANV sl 2ANEE RisHRL R, Sed
. SBeq ™ pgél aGVaT QA Ig-ESH - BI(VRIMES-4 AnAG e HipHCAa INHE NH2
PO 1P 43 A TP l5-Valy-MMEHi M kAASAS N HRGb o
. Ssaq ILD551 G- TipPAIA \asi- G -NMER{E -y -Arh, 5 -MéthdacAe oy - NH2
eq | D 52 d.n-Trp-Ala-Val -f3A a- NVMeHi s- Tha- Cpa- NH2
°s§aq 15553 PH-TirpaNa-HiMeGiyis AR E baE-NE - NH2

-Sseqh@5§4 GanT TrrppAlél\ﬁ’a'l \mar-weﬂnd\wdcg Rg- Leu- NH2
D55 @n-T f 3Al a- DHi s- Phe-Leu- NH2 15

'S§aq I'-'E)5§6 cPh- TferNA’r\é@J‘M{'a-NMAH@ PheCpaitéu- Leu- NH2

S h H2 S
98%5@557 Cell ﬂpgAlé'gﬂaj\@E ﬁﬁefi;é_‘bﬁ%gld Nt uée;- NHZ eq

5880 D8O G- TinoAlaN ol Ola-PBIR- B Bie) - Prc. Thi NH2

.Seq. hD-§0 " Phe- NI e- NH2 20
o 1058 i ]Tr'rrpp AR e ﬁ@A@" e L y- NH2
+ 5640 ID5E2 G- TropAlAal Bl WA N R Tha ¢ bucl y- NH2

ol ps)gAI aSULT PR A SRS B A N2 seq 1D

-6Seqallm-595rp BlraTahla RAlI-8AH-H{sBVe - TRPpAHHIH2 Seq 1D

AR SRR

| Be§TDGHN- D@lrp‘l‘vﬂ-@la%ﬁl NARANReHisPRAGUGNNGZ  Seq | D
« CBRAID BEA aOBa Aok o bRl i R Rl 1 B 70

St Bel stk e 1071

e SeqlID GIn-Trp-Ala-Val-Ala-His(3Me)-Phe-Cpa-NH,

e SeqiD 65 GIn-Trp-Ala-NMeVal-RAla-His-Phe-Leu-NH,

e SeqlID 66 GIn-Trp-Ala-Val-RAla-His-NMePhe-Leu-NH,

e SeqlID 67 GIn-DTrp-Ala-Val-3Ala-His-Phe-Leu-NH,

e SeqlID 68 GIn-Trp-DAla-Val-RAla-His-Phe-Leu-NH,

e SeqID 69 GIn-Trp-Ala-DVal-RAla-His-Phe-Leu-NH,

e SeqiD70 GIn-Trp-Ala-Val-RAla-His-DPhe-Leu-NH,

e SeqliD 71 GIn-Trp-Ala-Val-BAla-His-Rhlle-tbuGly-NH,

e SeqiD72 GIn-Trp-Ala-Val-NMeGly-His-4-Am,5-MeHpA-Cpa-NH;

e SeqiD73 GIn-Trp-Ala-Val-NMeGly-His-Sta-Cpa-NH,

e SeqiD74 GIn-Trp-Ala-Val-NMeGly-His-Sta-tbuAla-NH,

e SeqID 75 GIn-Trp-Ala-Val-NMeGly-His-4-Am,5-MeHpA-tbuAla-NH,

e SeqlD77 GIn-Trp-Ala-Val-His(Me)-Sta-Leu-NH;

e SeqlID 82 Gin-Trp-Ala-Val-Gly-His(3Me)-FA4-Am,5-MeHpA-Leu-NH;
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Seq ID 72
A n-Trp- Al a- Val - NMed y- Hi s- 4- Am 5- MeHpA- Cpa- NH2 Seq

WO D03883ZN- Tr p- Al a- Val - NMe@ y36ii s- St a- Cpa- NH2 PSEEP10D7/007968

74 G n-Trp-Ala-Val-Nved y-His-Sta-tbuAla-NH2 Seq ID
75 G n-Trp-Al a-Val - NMeG y- H s-4- Am 5- MeHpA-t buAl a- NH2
*35eq 3§01 D Bin-BrmARr A HEEMel-4AH-MaHpA-beu-NH2  Seq

J
G@eﬁio 1 a1 a QT PeNe SIS AR O MEHP AR N e - 2 WO
'26@8/“089729GB'BTMIBB@@W'MWGB4-AHSéM¢FEDAQG 4-amino-5-
\Y/ Nl s(3Me) - 4- Am 5- MeHpA- Leu- NH2 ~ Seq
B 94&1 ey y- Hi s- 4- Am 5- MeHpA- Leu- NH2
*S8qq D 1001 GmTi PladVa-NiGIEHis(BMe{-3M-54MBkp/A —Meipito-5-

4 - - & [ noic acid -Leu-NH2 5 Seq ID 102
d'nigiisﬁﬂipiqpi\?"é’%‘ﬁ‘-yr\ﬁﬁi@a H S(3Me) - 4- Am 5- MeHpA -
4- am no-5- met hyl heptanoic acid -Cpa-NH2 Mre

N%rrgh%rf&?#n a%&%&ﬁ?érﬂa c%mgla% |t|b§alﬁq$r}etlédj\ﬂﬁtll 5¥|%J %:_1?91 (SF)

dorine a ne“a
wheteirt fleatinerabom 18Fs selet@d fronb1’E op/ &t Woad breferhbly tﬂmrhmebesln

aé%lggg%lla?gﬂdé)%l Wity |8§bﬁ4a2‘9°%‘{)m %%E%@ef?%ﬁiﬁéhﬂlabeled using

th%r@ﬂbﬂmrmaitiﬂamezﬂmthth@dre@enttlh‘eeqbo&sent i nvention. The
above bonbesi n anal ogs that bind specifically to human

GRP receptors present in prostate tunmor, breast tunor
Tanabaye benbedin anategs thet pad spedificale tckumauGRPrraoepiors Fesent in

oRRSRE v sl Sladd rfe S HELE5 v
gbeerlal ¢hieatical Goemuladciniting tivyi fotry tte hibinolecsler wharetnhibe biomolecule
'(t)lglﬁa Q%%W@Egd |J;§\; ée%&hr‘?gﬂpwggl")rmh%dﬁ&v%%l t;ﬂg ﬁﬁklgé bétu/%en the

bLOINRilecule AR theCet)of the Gcﬁp(o@hlﬂ)oﬁtheonvenﬁo(\ Crdimutae Iv\,ﬂe),r&ag n -NR’,

ydpo 0 =g er
BRI oL A2 A U 0 i B
irdegpidnooe$ td 6.orhe2@nBesin ﬁla]pgsonﬁeqa bé.‘ptmﬁ hawdg sequences from

s%éﬁ%qr@@ Agﬁgz%\ﬁ% e Wm&hﬁg& Oéc?f tRE fﬁ%gebémlé (efably a

eS|n a i‘ona ol a
bbmbesin @palog ds @cpmtm(rﬁ)ly vahmlmaﬂe@thb alfB@rineisolkde.(FMyherein F is '°F

P"’?f ﬁ%gab;g% uor %%Béélr?%}ﬁg (gdgls frécz élggél%ldqgﬁ{gl 8 r4F8Nrination

he ra nation
merhmfltMIprezsnﬂan®tlmr e preferred errbodl ment ,
somat ostati n anal ogs have the foll ow ng sequences:
Seq I D 104---- c[Lys-(Nwe)Phe-1 Nal-D- Trp-Lys-Thr]
Irse qparpredgrred erspaime ik sopalvsiabh @ngipgs Daver thelfglidvirgDsaquences:
a nore preferred enbodi nent, neuropeptide Y1 anal ogs
have the followi ng sequences:
e Seq ID 104----c[Lys-(NMe)Phe-1Nal-D-Trp-Lys-Thr]

¢ Seq ID 105----c[Dpr-Met-(NMe)Phe-Tyr-D-Trp-Lys]

In a more preferred embodiment, neuropeptide Y, analogs have the following

sequences:

e Seq ID 106 -DCys-Leu-lle-Thr-Arg-Cys-Arg-Tyr-NH,
e Seq ID 107 -DCys-Leu-lle-Val-Arg-Cys-Arg-Tyr-NH,
(__indicates disulfide bridge)
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Seq ID 106 -Dy -Leu-lle-Thr-Arg- -Arg-Tyr-NH2 Seq
ID 107 -Dy -Leu-lle-Val-Arg- y -Arg-Tyr-NH2 35 (_

w0 paBosd7es di sul fide bridge) 8® 2008/ 083729 36PCT/EP2007/007968
PCT/ EP2007/ 007968 1In a nore preferred enbodi nent the

peptide is tetrapeptide having any one of the
IF @ MonsPredersestrbrdiment the peptide is tetrapeptide having any one of the

folBivig géqgéﬁ({&l - phenyl al anyl - gl ycine am de 5
val yI'- p-al anyl - hi stidyl (Tr-Me)-glycine amde In a

further preferred enbodi nent the targeting agent B may
oD € onpri si ng
ole?@lgénﬁcrggﬁegggla@glfpp}f%{%ml rom4 to 100 nucl eoti des.
* Pralf/lei-aladyldlistgyliudiedeglyaiee amideTA1 (see experi nent al
part). 10 In a further preferred enbodi nent of the
present invention, the bionolecule E may conprise a
Irca fdsthea pieferrest erabydiment the tarfetingragent Bmeay s sekettéd om the

o eSO ANcholifes dompbelfy A 4 308 RhBL s
Prefeitechgligoatioleetide ind THil daes experimentat pam). and t he rest of

t he conpound of the invention (Formulae I, IIl, [I11),
e.g., -NR, -NR-(CH2),-, -O(CH)n- or -S-(CH2)n-,
-wherein R is hydrogen or alkyl and n is an integer
froml to 6. 20 According to a second aspect, the

present invention is directed to a nmethod of

Ipa &psther pepfertrd erohedimeniqfshmpreseninvestian|tye biemolecule E may
cGRABROS é&mBﬁ%h&E A ARk é’fEreQr?éh%ﬁ%q biS A& Sdle st AlliB6le to

and ﬁg acti ng a Sul t € precursor
bmn@@dﬁr@ev\ﬂtehtog er widh 8 62308n9 mpiaty whichgepres dlig iging between

tﬂehﬁ{ﬁé?lt/e n?o?e(ﬁlé %H# ﬁquﬁ%ﬂh (fonli enfo ?ﬁﬁ%nﬁ cﬁnﬂXﬁﬂ*dr%lae I 11,

ates to nove uori nat ed caompounds an
[Bha&rgma it -NEH T )ac 62Tl H)- @I'S%-l(CHz)Qf whereirg@is bydnogen or alkyl

a%?ngﬁm?%eq?r&hﬂe@f to hydrates, conplexes,

sol vates and prodrugs thereof. 30 In a
first alternative of this third aspect, the present
invention relates to a conpound obtainable by a ring
openi ng fluorination reaction of the aziridine ring of
Asperdind to hesecnod @specthtieunesent invehtéonfis disectad prea meifiod dfe

p%g%ﬁﬁé]{hg's%\r)%dn@bg g%{@eﬁ?ﬂﬁ h@ 0 gpr&ﬁ{%vwfﬁqﬁlfénég‘%eneral

chérhical frororiviae K irastd Ik by eeatding ‘aesuntatﬁe ppEegs@n molavuEnwithothe
t‘ﬁé%ﬂ’g eﬂ g|s %cBQQF{ﬁ%P l.r|tl cally acceptable salts, 35
t

S, "exes, ers am des, sol vates and
pr odr ugs thereof

A third aspect of the present invention relates to novel fluorinated compounds and to
pharmaceutically acceptable salts of inorganic or organic acids thereof, to hydrates,

complexes, esters, amides, solvates and prodrugs thereof.

In a first alternative of this third aspect, the present invention relates to a compound

obtainable by a ring opening fluorination reaction of the aziridine ring of one of the
novel compounds of the first aspect of the present invention, more preferably of any
one of the compounds having general chemical Formulae I, IT and IIL. In this first
alternative, the present invention also relates to pharmaceutically acceptable salts,

hydrates, complexes, esters, amides, solvates and prodrugs thereof.
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WO 2008/ 083729 37 PCT/ EP2007/ 007968 1In a second
alternative of this third aspect, the present

wo pawsfsizen rel ates to a fluorBhated conpound, PCEEP2VG7/007968

any one of general chem cal Formulae I-F-A and |-F-B:

RR4A FLABFLB 4RMHRRLNCR H I-F-AI-F-B 5

I seeand aterrative pithis thisgh gspech dhe presentipyanting selates de @ digorinated
[ : [ rein

i R G ek R

invention further refers to pharmaceutically 10

acceptabl e salts,of an inorganic or organig acid

thereof, hydratBs, conplexes, esters, anRdes,

sol vates and pr¢drugs of the compounds hayi ng any one

of general chewm lmulge I-F-A and -B. In-ghis

preferred second alA\ernative?according to|the lsEcond

aspect, the prese %5 invention relates)to a

radi ophar maceRticgl |abelled with fl rne ;

general chemcal Formula B F--L2--B2--Y--E 20

wherein F is fluorine isotope L2 is a npiety group or

bond to which F I-B-Attached B2 is a functile®@ group

or chain containing functional group connecting L2

with 25 the spacer Y Y is a bond or spacer Eis a

bi ombeedruReR’,IRf, B apd & leavedbe erhoidigsesigiveniterdiBBbove; F is

19F 30 .Mre prefegrahly,. of Fis 18F then the
oo e B Sefetliteinghote L b {ruor i ne e
general chem cal Fornula B-A. WO 2008/083729 38

A%%%.%B%g &L 9&070%98aIteln]éﬁlle':,_tﬁel‘%Vér%%_n_er_tﬁeEr Srf to pharmaceutically

acceptable salts of an inorganic or organic acid thereof, hydrates, complexes, esters,

amides, solvates and prodrugs of the compounds having any one of general chemical
Formulae I-F-A and I-F-B.

In this preferred second alternative according to the second aspect, the present
invention relates to a radiopharmaceutical labelled with fluorine having general

chemical Formula B

F--L--By--Y—E B

wherein

F is fluorine isotope

L, is a moiety group or bond to which F is attached

B, is a functional group or chain containing functional group connecting L, with
the spacer Y

Y is a bond or spacer

E is a biomolecule.

In a preferred embodiment F is '®F or '°F.

More preferably, of F is "®F then the radiopharmaceutical labelled with fluorine has
general chemical Formula B-A.



More preferably, if Fis 19F then the pharnmaceuti cal

| abelled with fluorine has general chem cal Fornula
W@B2B8/0837p49] F--L2--B2--Y--E 8B wherein L2 i SPCT/EP2007/007968

a- (substituted)am no-ethyl to which F is attached at

R-position, J and W are defined as herein above: 10

HN-J-W B2 of gEV8Fabe-®heXi-Bal Formul a BBfA i denti cal

to B, of general chem cal Formula A and preferred

enbodi ment . general chemical Fornula B is

Mogr referably s lers F t'b%h‘@?&’ha%‘l‘ﬂﬁw&%' lapgied yvith IAU%{W& has general
chéRksreppurngedi ment . E of general chemical Fornula B

is identical to E of general chem cal Forrmula A and

20 preferred enbodinment. In a third alternative of

this third aspegfojrLhge-gL-gsent inventiongigl ates to a

fluorinated conpound, having any one of general

chem cal Formulae Il-F-Aand I1-F-B: 25 R4 Rl F F
whhrelrr?l L, |5|a—(sub§t|t3rea)éﬁ1lhb&hy% whicH F fs &tdched '35[3%? £i6h,"Y and W

B have the neanings as given herein
apsgfioed psihgreit Ab@yei ne i sot ope as defined herein above.
10 WO 2008/ 083729 39 PCT/ EP2007/ 007968 According to this
third alternative, the invention further refers to
phar maceutically acceptabli®NslaMs of an inorganic or
organic acid thereof, hydratps, conplexes, esters,
am des, sol vates and prodr of the conmpounds havi ng
any one of general chemicg 5 Fornulae Il-F-A and
I[1-F-B. In a fourth alternative of this third aspect,
the present invention relates to a fluorinated

ounol havi n’g "B}{ one of general chem cal Fornul a

ghnepa é:ﬁamlo'eq ] rerdentrcaI to By of general chemical Formula A and
preferred embodiment.

15

Y of general chemical Formula B is identical to Y of general chemical Formula A and
preferred embodiment.

E of general chemical Formula B is identical to E of general chemical Formula A and
20  preferred embodiment.

in a third alternative of this third aspect, the present invention relates to a fluorinated

compound, having any one of general chemical Formulae II-F-A and II-F-B:

R* R’
F
F L
R’ R*

II-F-A II-F-B

25

wherein R, R', R*, L and B have the meanings as given herein above; F is
fluorine isotope as defined herein above.
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RN:iiilllliix LaL4BRB HNI F RIII-FFA 10
I11-F-B wherein RR R, R4, L and B have the neani ngs

w@200g/083329 her ei n above; F is 38l uorine i sot opePEFEP2007/007968

defined herein above. 15 According to this fourth
alternative, the invention further refers to
phar maceutically acceptable salts of an inorganic or

ARESRINgGo &4 fhirk 2RERRLIve, iEmaémn fGr@rFH?'r@féﬁ,Sto ghakRacbutically
am desS, solvates and prodrugs of the conpounds having

aﬁ?ﬁpt%hﬂ%sﬁifs Cé@ﬁé’ﬂcﬁga’&ﬁéhP@éP'c aFlS’rth?ﬂeaé hygratgs, porgplgxes, esters,

aHlde‘stcﬁN/athahd‘ pRdhidsidl tRS@RfdountlS RaRhg aRY bné Bf‘/&!ﬁe'ré] hemical
relates to a composition conprising a conpound or a
FBH&‘ﬂ'ﬁﬁéIeErﬁQﬂﬁ’IIII}rFrp%ccept abl e salt of an inorganic or
organic acid thereof, a hydrate, conplex, ester,

am de, solvate or pr odr ug thereof according to the
Ifa fcg.trth@gtsg@(uvq,pf thisethisd aspaet. thepresentdnvention relatgs to a fluorinated

clsaapl?aagﬁaaﬁg 'IaHQ oﬁ‘é‘%f r&lchRRal ﬁérmﬂ%efﬁ B akPiielee

and uori nated conpound or a
phar maceutically 25 acceptable salt of an inorganic or
organic acid thereof, a hydrate, conplex, ester,
am de, sblvate or prodrug thereof @eeiNling to the
third alspégt of, the present invention, E g., a
conpo I ng\any one of general J aﬂ/%)rrml ae
I-F-A |-FI-B, IIXAL_II-F-B, 1l1l-F-A gnd IIlIxE-B|

The cqﬁbgz}LLgp/furthef\bgnprlses a agg;y(oally\\\B
acceptabl € cartier, diluent, excipient éj adjuvant. WO
2008/ 083Y29 40 PCT/ EP2007/ 007968 In i xth aspect,

t he presknt invention relates to a kit conprising a

seal ed \Ral containing a predeterm ned quantity of a
general chemcal Formulae I, Il and Il of the first
aspect al ong wjib.pan acceptable carrier, diluent,

exci pient or adjuvant for the 5 manuf aclFeBof

compounds of the third aspect. In a further aspect,

the present invention is directed to a kit conprising
any WHEreimg, R% IRiok iand Bt vedhp b1eAtiega es dven hetein above; Fis

her ﬁh&ﬁ%%’&o;% aégm%r‘%h%o%’m” sing the sane,

e.g., In powd orm and a container containing an
appropriate solvent for preparing a 10 solution of the

A‘é@&ﬁﬁlﬁng tH fo%ﬂﬁ’%ﬂé‘n‘ntah\%] theOhvatiBn e 2dreRNopParRaceutically
ani na including a human.

acceptable salts of an inorganic or organic acid thereof, hydrates, complexes, esters,
amides, solvates and prodrugs of the compounds having any one of general chemical

Formulae III-F-A and III-F-B.

In a fifth aspect, the present invention relates to a composition comprising a
compound or a pharmaceutically acceptable salt of an inorganic or organic acid
thereof, a hydrate, complex, ester, amide, solvate or prodrug thereof according to the
first aspect of the present invention, e.g., a compound having any one of general
chemical Formulae I, II and III, and a fluorinated compound or a pharmaceutically
acceptable salt of an inorganic or organic acid thereof, a hydrate, complex, ester,
amide, solvate or prodrug thereof according to the third aspect of the present invention,
e.g., a compound having any one of general chemical Formulae I-F-A, I-FI-B, II-F-A,
II-F-B, III-F-A and III-F-B. The composition further comprises a pharmaceutically

acceptable carrier, diluent, excipient or adjuvant.
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In a seventh aspect, the present invention is directed

to the use of any fluorinated conpound, as defined
wherosiosEIkove, or respective cé@position or ki tPCT/@BP2007/007968

di agnostic 15 inmaging, in particular positron

em ssi on tonography. The use nost preferably serves

the i magi ng of tunors, imaging of inflammtory and/ or

I Hixas agPER! Ak ipYesert meém@ﬁ,raa?ééqb a9t des\vatnlsmb% sealed vial
sclerosis of Alzheiner's di sease, or im

f
ceignipgerrisieternised grantits olp geae@bchesmied @gmgta@\h H apgl I of the
fn%%épﬂz& HUH% With %H%c&&ﬁh‘lﬁ@%ﬁh@r afilL &kt é)kc'fplerﬁQ)r aHfu\/Qrﬁrfor the

present invention in thi's aspect thereof
"@nwféét%oftqpﬂépwn%f)f Wﬁtt@ﬂj agRsfpound | abel | ed WI th 18F
I sotope, for use as nedi canent, nore preferably for
use as diagnostic imging agent and nore preferabl¥
'%furt@%a%cg RPIegeridaventionis Jisstedrtoa kiteempsisigg any of the

il MRt RRIMbouhBs a8 a&fiHid Hé@élhé’ﬁd\/@rbr‘éfcohmo‘élt@ﬁ BSEIbflSlﬁ@ fhe same,
present invention alsqo relates to fluorinated

e@oﬁ?)%‘ﬁ@%’ forgmiad a¢Qntaiperecoptainieg amppPIoaRE|selyen) fenpreparing a

s¢|§ﬁ8rpmnéaéorasshmrfcbnﬁ@gmog ﬁ;ﬁ%ﬁhmﬁmﬁh Gathn BAMME) |ﬁt§ud|ng a
I-F-A |I-F-B, Il-F-A |I1-FB, I-F-A and IIl- F-B for

hyf8ani n bi ol ogi cal assays and chromat ogr aphi c
identification. Mire preferably, the |nvent|on
relates to the use of conmpound havin one

Inf AeYenth aseacte e pff:%ﬁfmnvset'qn s iresiagl g {ne lﬁsrof@méﬂuonnated

compedrRic by Hefirtfd rer&inaksvendr :Iéayécmge aae:hp@gl@oroér 1€ AR ldRignostic
chem cal Formulae |I-F-A,  I-F-B E-A 11-F-B,

LTS R AT R e Tho Usg 9t Preferafly serves
thei |Q1bb|ﬂ\g&!)$ Re6drs, |H’é§|ri@rcﬁ$rﬁlétnnhé’td@rﬁntiwﬁ nbUfddegémdative diseases,
to a fd g ng di seases, %tsal d net hod
S‘é“g\ﬁ?mgﬁ“ﬂ'ﬁ %CI’?{?%%CA'ﬁ@E'mﬁf disease. P Iadind ek angiogenes's-
aspoRRitéd dis@fses, suchlRelgrewithas® 8P tehoRs \Wn8 gh&lfngtbial arthritis.
chemcal Formula I-F-A, I-F-B, II-F-A I1I-F-B, IIl-F
35 Aor IlIl-F-B as defined herein above or of a
F g e euiéseb@ Inlvgntamd e i B cs Blctedbis @ifectddtorpfudirifated

oS A B A e b SRR ey foruse o
dpghcbsﬂmmaéﬂ&f} 2008/ AT ptafeFABlY ﬂSF’QﬁHfDEs{ @rﬁb‘@@fg?er\]ge'ﬁ!ﬂﬁar positron

t ef ul or D magl n
oGRTRRIRPalpn Ih 2nnér Briatin Bt s etk teireb oM aatrmdso
redates tonfuoeinateditoamobhds] déiich ebe ease prefexiably,laﬂrélldﬂ ewth '°F isotope

¥ e Sgan Pl 1A o B0ar o el Aaiohe - and I

F®efor use int tlilgﬂbglbdl aspéylﬁéfai auramdtoglqpmc ibertHitatre Mote preferably,
t.uno

t |
RBERUAG P BIY ers 2 T B0 1 han Sy i 41 sHBF Chemical
Fo@tiuvaelk I55sd Hlkor théJtnbﬁﬂfawai’@biSa cd;rﬁ;sdumdu rrwmg&ir@rmﬁmf general
seni nong, t erat ocarci 1 nony, xer od

Cfpﬁ'@'ﬁ%lrﬁ%%‘ume Iepat-bBail ﬁo‘}rél FtEh)md: & of S1F-B s measigement
agérd. Kar posi sarconma. 10

In an eighth aspect, the present invention furthermore relates to a method of imaging
diseases, said method comprising introducing into a patient a detectable quantity of a
labelled compound having general chemical Formula I-F-A, I-F-B, II-F-A, II-F-B, III-F-
A or III-F-B as defined herein above or of a pharmaceutically acceptable salt of an
inorganic or organic acid thereof, a hydrate, complex, ester, amide, solvate and
prodrug thereof and imaging patient.
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Most preferably, the use is not only for imaging of

tunors, but also for imaging of inflanmtory and/or
woewsosizgener ati ve di seases, dtch as mul ti pl e BCT/BPOT/807968

or Al zheiner's disease, or inmaging of

angi ogenesi s- associ at ed di seases, such as growth of

solid tunors, and rheumatoid arthritis. 15 The

Thé@bﬂ%&rﬁdé%f)(hlé ﬁ%hﬁ%ﬁh é?@fﬂ@.@fdmfé? tr@qg‘r@pﬁgg at\ﬁanE@rdmbﬁ&rs

TSGR B Il T P3SN SUR A Ada PSSl s RN, kidney, fver, lung,
|dcﬂIdfr@V§ﬁ1élIL&§a|INUddban%EN eES@'\’d@jﬁ@ ejHiittaldey, VaFEPhAGESs, stomach,

carrier, ., conventional mediumsuch as an aqueous
ceRyX; W’%cﬂr%?te(ﬁndlﬁ'?"'bh%’@éto}ﬁpﬁ%”"\?gd?fd}‘ﬂ"p'égd gnd myeloid

lifd e TRAERIE bEMbsERAPASI drigh) teBods@T cbmtfd] PEBHIYE! nervous systems,
injection. Such nmedium may al so, contain conventi onal

OB}?éFWéUP?'E%!PQ "}?éarmaaﬁgmmm legatopgycingmangptgosarcoma,
xEdak e ighefflsLidh, REGRIXaAbMaS tlyidid foflicalll Bricer BRD Karposi's

osnotic pressure, buffers, preservatives and the
SPICR®A- Anong the preferred media are normal saline and

pl asma. Suitabl e pharmaceutical acceptable carriers

re kno rson skilled.,in the ar In this
VB aictrrr . Pe e sl B8 Taatieohd ot tnorS ki Bhimady of
uiﬂéamﬁat@@ abltl/driaumdaeyenctdtive disbases)@utiad munfple sclerOSIs or
AEé]ar mag ey tical Science,& Technol o
HIMBSC Seaﬁe V482849 °§889'P%€Eﬂeé'sﬁ%8c'§t26 dt'%‘f‘aéﬁi s“B’b?ﬁ growth

opsliditembispand Frduntioid aethetisy by reference. 30 The
concentration of the fluorinated conpound havi ng

general chem cal Formulae I-F-A I|I-F-B, II-FA
Thé TEdlEactll/éI!/1dﬁe¥§d3d’dﬁndduhdga&:oﬁimdg td‘lﬁorﬁhuﬂ?ddTBE@UtIJFC@ IY¥F-A, II-F-
acceptable carrier exa i n an aqueous

BrbldiFodvand AliFe8 nrpigec: %‘hﬁéﬁ“{ei” Qﬂ @PVPP@PG"@FteWé”trWe”OUS'Y n

afy bhafARBULIHITP HBdeptsbI P EAFEN . 4., rbohb&m@harrﬁa@aamtémlab)én
acceptable carrier when satisf actory visualization of

aﬂh@qs%n%@e@yﬂg@f in logd plagma mastiym; ds 2 EArERSBYECal aygnposition
fdrintAf@Ab GAIRRRLION. 1SUch Rfedili @iyl b cdnlfidin 6@:We<hlnamlphsﬁnaceuucal

und?] havyi eneral chem cal Fornul ae | -
’Watg”p SYqn_gs. }&’e § p'espharmacwtﬁa&mcqemabiﬂ i%‘sé?taﬂléﬁt thg osmotic
paesléﬁltét btaﬂfermr8mt%§ﬁla? ti@l{k@@ﬁﬁﬁé%@@ﬂf%%?dla are normal
corrpos | ONn a Sa rmaceuti ca
PP BB B asncal Far et B FeeTS ATa KePAg 2 the
péﬂsloh skme@mttab lagt. QB re@ém réferdnide ca® BEBIadeabd ¢ ReimQWh's
SUC as_ S

Pdhten & B iaCHnT B b Pad it de BB LS it & Fechnology, Vol

52aldo06 Fepl-Ochgp.f238-3ar1 @@artatme pb@lezamtoes?nabbm publitdtioAinclude
h ‘3 %Zostl cally inmage various 5 organs, tunors and
f’f?é" Y & P®%iccordance with the invention. Generally,

the unit dose to be adm nistered for a diagnostic

agent has a radioactivity of about 0.1 nmCi to about

100 nCi, preferably 1 nC to 20 nCi. For a
Thadontentiatigre of the flagrdmdted tdrapsundi aainyigentaal ofiemical Formulae

I-F-A, I-F-B, II-F-A, II-F-B, III-F-A and III-F-B and the pharmaceutically acceptable
carrier, for example, in an aqueous medium, varies with the particular field of use. A
sufficient amount is present in the pharmaceutically acceptable carrier when

satisfactory visualization of the imaging target (e.g., a tumor) is achievable.

In accordance with the invention, the radiolabelled compounds having general
chemical Formulae I-F-A, I-F-B, II-F-A, II-F-B, III-F-A and III-F-B either as a neutral



10

15

20

25

30

35

the therapeutic unit dose is about 10 nCi to 700 nCi,
preferably 50 nCi to 400 nCi. The solution to be

WO pjososFa at unit dosage is fAdm about 0.01 nl PCDEROU007968

30 M. For 10 di agnosti C purposes after intravenous
adm nj stration, |rra gof the organ or tunor in vivo
CRRRO$IUROTASR galf \H'”h fregceytically peGeRiatie ceunterHgnairer |

adimadtakdtinl @mgRl @fitinjetlabled®sse! ARl of the B@thanfarrﬁ#@ Rnown to
lon%gw after inj ectln% into patients. |In nos
t

tpeviised] m e st PR AT IRRRING SPPLATY R a0 deetiized after

raiﬁaabeyu.dd foaﬁr‘éBHﬂMgaﬁ\@ imjBctabig saluéian Ecpdlbgndsﬂ&ﬂ Gmayé Vdvidus
about 0.1 of hour tg{@)ﬁermt the t

OE@Sit Humoéi)ﬂ"%thﬁd'ﬁa HLacCRIANEs %taﬁk‘ﬁem'?'aw&r Ggpemally thg unit dose
tebé BEIngisAgred forl \BIGGMLLE Qbest @GS CRALY BPSIRSt OalnmCEto about

1§hﬁz§.lal | zedfﬂrgb%acc rtg %Bﬁggwfég%gq%m%gé&%h%g% the radloactlwty of
thehetapelfe thedob8Rs hbs@rionati tewoofmclcgrémamgdso neaidy 460mCi.

ents, The co ecte
ThR Softoila hinrecBd Fhipt abraass TPALARME0 rEie SbpHicI0 ml. For
dmaatno‘mrrpaséa@hsgunpuvmeszdnﬂnafaﬁabh Eifha m’@QﬂltH%}QSn @f tumor in

this i eqtlon i nvol ve the formation o
ViKgIcaR (AKe Plags B3 TRYPT o1 Teil 8V BUteR Ve daging fakes Aage. i
desirdd, uptiduribr evenvbrider 4tter ijedting intb @atieras. Iﬁh’&i@t in@tahb@ a

oce rio aration of the co
SHliReR Srbuit b e SER s il apci Ry SG TR Meara e imaged
thhm amset 0ft ciah hbdi mq&rﬂgmlabﬁd onstietigraracindgest Ay t he

PET. i

BhB5E R et o/ B ARG maBine e MRS R ALTPES S ey be utiized in
ascdlhamdeedtﬁmusl&l%ntnbh.uorl nation. Substituents on such
aziridines include linking groups or reactive groups
desi gned for 30 subsequent addition of a targeting
T&gerﬁmbddnmkrhtm of tg\rsouvmntmyndludel raelibodd inpbiaih'gcthe)PF fluorination of

d di b L
BBER =04 67 bp P iy Y I DrRe e fuorinatin
neEyaiteadpinchude et targeting agéntgmronpgmgspumusm Rraferied earttiodiments of
thl% ﬁ1§/8nt' Oaﬁgk\zlbg\ge tg@[flgr&%e%\f ét%é ?g?écqjisfofr gn%ﬁ%c?ﬁ;%! b?ch%éy include a
targetingnadent tprior fodlesrinatiom vmths‘BF hyaiivepthe dest steplin tlespretess prior to
p Vég)a%]t olﬂec{f tl'§e déjo%? po%ﬁld ﬁrrga%“ﬁls%t?oq'ﬁg &h ea'npm% r i§ tp)%'étfcglag ra%lﬂ%an.
non- convalent bonds betmeen the a2|r|d|ne ring and the

T?‘:grugg%)'f QQH%\H@Q&%C&%ﬁgr%/m()éa?t%?es“tﬁe Egyegf %?@Z dao Qgs?rgg PET

ourt resent i nventron rected
imagiag mmwpr@fbomdeqjartlng @'osuwhamd)mmwhmms trgn sebjetteddo '°F
ﬂ? f,the novel aziridine conpounds according to the
Ir aspect as defined herei nabove with an

appropriate fluorinated agent. 5 Appropriate

SQJBQHLI%MQ B8R sEMu?nﬁﬁe?Mklu@é ﬂnlﬂﬁé gloupt bERakfve §BASEdesigned for

radi of l'uorination react
subsequent addition of a targeting agent Linking groups may include aliphatic or

aromatic molecules and readily form a bond to a selected, appropriately functionalized
targeting agent. A variety of such groups is known in the art. These include carboxylic
acids, carboxylic acid chlorides and active esters, sulfonic acids, sulfonyl-chlorides,
amines, hydroxides, thiols etc. on either side.

Contemplated herein are also groups which provide for ionic, hydrophobic and other

non-convalent bonds between the aziridine ring and the targeting agent.
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whi ch are carried out, for exanple, in a typical

reacti on vessel (e.g., Weaton vial) being known to
wob@sesyke |l ed in the art or 4% a m croreact orPCTER2007/007968

reacti on can be heated by typical nethods, e.g.,

using an oil bath, a heating block or m crowave. 10

Preferably, said fluorinating agent nay be K18F, H18F,
Inkdfdirth Q8pett! b bRstlekYhvertizhid HrF@ctédidota ﬁ’r@th]c)%%f ﬁréﬁéﬁﬁ% such

preferably KLSF . A solvent may be used can
CERIRPOUNSHENS reRting onprph thepaual azii FF%?%[BP%NME@CBWS@Q i ifee first
aSptcY 89 HEfifcAMeRéiRSAVR WHHBRAAHrSpritte AR Sag2ht.

i ndi cat ed above. The radiofluorination reactions can

be carried out in dinmethylformam de with potassium

AQFJ obRABicBnafioMAEEnFHYE buk B lilmked & tMs@%drSﬂJtﬁ‘fnatr&Weactrons
so ot her solvents can be used which are well

kn
whish ae £airied ofih for sxpeples InRINBRBbIARIAR vessplde.g. Wheaton vial)

bélhg RhOWALD mas@grargd rh&he’ZQrt #r iy dlBickSreddto”R AhEREAMSA chn bé heated
- di azabr cycl o - hexacosane K1 8F (crownet her

8.
b%éﬁpica Relfiod ﬁ"gl Ki'@@)a” ok Pgth. ahegting Ripgigpnmigrowave.

t et raal kyI ammnl um salt of 18F. Mre preferabl y, t he

fl uorjnat.i ent i s KI18F, r. KHL8F2.
PhRSSbl St e D% SOmRATRhR Tt Eokh et ajidaly ammonium
salt of ‘BEedmbst preferatiyw s ul f oxi d and 25 acetonitrile as

sol vent and tetraal kyl amoni um and tetraal kyl

phosphoni um carbonate as base. Water and/or al cohol

Acsan/_ehewaweluge@l wWHicHs tHbe DMV OIMSID, MéCNOE)MfAI DRIRA, pTérerabry
r uorinati on reactians are uct.e or
thsgfbrt e SOBEDISSANRISG RYAMIEH™ 9frRo "ef‘[aj°*raes '@g'P%teﬂ@%O"e
m nutes. Further preferred reactron trnes are 5 to 30

in, . Thi s condition. e use
TP%?"@%&%“%‘&”J eaﬁmra%ba&ﬁr@ & El‘ ’He WBOTE?\‘H""‘* with potassium
caradnatk alsddaké agd rlegstbiixdas crhivai-ethah|But arsgaithar satvieds cah®e used

sed in e 18 r adi Iabe action. re. . .
Bt Bl BRaf T jn RS b R B e AT R B Grination agent s
41 H, 1632&124’4&1exal»ei &1 0ajadabicydaBBd)yHexacaaathe JUIBPH{owdether salt

LR 5 58855 B0 Ll A05LL AR ASR% Bl rreraty,

therftloddatiog dpent isd<°A, |Hﬁ‘Ft @d KH®*F35 propionic acid, acetic
acid and formc acid. WO 2008/ 083729 44
PCT/ EP2007/ 007968 The nmethod nmay preferably be run
Toedessilzle ceaditioroméminped &tdude, bt 1@ @G lonitddate sdimatisdsulfoxid and

ag%tgéigrp?%% ¥%I§%ngr?_§g tet%sai(aﬂ Lrﬂm%nmn? Iar% {e?% Fgl rﬁh%gﬁ)l%nrum carbonate

any one o
ag hasg. Y¥dter andforaitdraécan be MVoINed:rrBsuchla r‘éarét,ronl ds-do-&)lvent. The

réc}ldffugrrrﬁat%gqﬁeétfong a% c&n@%c@ﬁ?&r ‘Pfo J@rﬂlnﬁLesu BFéf%?({L_d %gc 091f times

afe, 3t0| 4Camihuttds] Fustherazreﬁegdd oeactroatlmastaeerﬁecra@mlre at or
bel ow 90C, nore preferably at a tenperature in a range
of from 10C to 90C, even nore preferably at a
This aovelmenditiop compiises the use pbioargasismsidsand/er organic acid in the '°F

radiolabelling,reaction. Preferably organic acids are used in the '®F
radiolabelling,reaction. More preferably aliphatic, cycloaliphatic, aromatic, araliphatic,
heterocyclic carboxylic and sulphonic acids are used in the '®F radiolabelling,reaction.
Most preferably aliphatic carboxylic acids are used, including but not limited to

propionic acid, acetic acid and formic acid.
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to 80C, even nore preferably at a tenperature in a

range of from 10C to 70C, even 10 nore preferably at a
w0 esopesHEeure in a range of frdéd 30C to 60C, evRCI/EP2087/007968

preferably at a tenperature in a range of from45 to

55C and nost preferably at a tenperature at 50C. A
TheeiRehBaY iPecfiably D9t e undenmieartiemienpefivresnf 480G of lgss, most
ppgfg-ggry% Cyriesgi ngle step from 15 the precursor. Only

a single purification step is optionally carried out

thereby the preparation can be acconplished in a

IS BQFdferrédMetHoarts betpating alcBmpBahd hhvidga®y orgeggf)gtenbl‘hl Bhemical

typi cal prosthetic grou aration, ver
Foies ot B THOACTIE. Bibok a6 A1 Fehoyien. ofadofluorination
I trh
b N L W
apa ¢ereparaturerat asibslayyPeal. npwrgpeef@rably abh temeeratunalin 2ange of from

F
UL ISP bkl ion o g pparre

te ﬁ0°1Qw EVeNt BOEnRIE aﬁabIKay@teme)ratgz@m(aaangg of firom. 19 @ito 70°C, even
b
nM?' ef&%gl %‘?%'té‘rﬁb&r@f&@ﬂ@é farﬁ;% of frBBh 3d"CQc:)L %8 zéﬂ‘%h?ﬁc)re y

er a streamo I'trogen at
pzée@blyrﬁt ﬁde@geraMe img rangesf frprfe458t0>5510mnd eaStiprefenably at a
téoG dupn g syp@porated. After drying, a solution of the
precursor (2 ng) in 150 pl 30 DVSO was added. The
reaction vessel was seal ed and heated at 50-70C for
Ariewmetidass Warrghte8 ¢ whiRR@hd it probliet i§ %F’ébta'r&f‘mvéaﬁngle step from

cooled to roomtenperature and diluted
thepprecypsyr. Onhea eipglgeruriication siens ?me@”m%mﬁﬁ auy ﬁl@ﬁ;eby the

pHaRdtioR taR MRl akkbrBhishBRlifCa shére tm@R@&Hﬁen\ﬁ@%&Ml@l’if@%Fmb)’ In a
preparative radio HPLC to give the desired

tsrp&@é prosthetis grrupdREePasatiopy vary pftep G@mmatueé%a@fow&t ¢ @nd appve are

elrrmag@m ﬂVeeﬂvérh@h dPé\ﬁde%krhleﬂh@Qs tonadhcaﬁ]pﬁgﬁ thePPepdistidicatt he

ng description, utilize resent inventian
t‘?’Bp‘?’F%"?%ﬂf‘Pe% er %@A%Mhat ﬁrrﬁée% |tmeompﬁglcvk9r9m%8fst?9®nals
pRalicEP2007/ 007968 preferred specific enbodi nents are,
therefore, to be construed as nerely illustrative,

and not limtative of the remainder of the disclosure
Exmng@wowgn@mmg_soever The entire disclosure[s] of al
applications, patents and publications, cited herein
are 5 incorporated by reference herein. The foll ow ng
Fayempingsge.can be repeated with simlar success by
substituting the generically or specifically

descri bed reactants and/ or operating conditions of

"SFhfivbride (up to 40 GBq) was azeotropically dried in the presence of Kryptofix 222 (5

mg in 1.5 ml MeCN) and cesium carbonate (2,3 mg in 0.5 ml water) by heating under a
stream of nitrogen at 110-120°C for 20-30 minutes. During this time 3 x 1 ml MeCN
were added and evaporated. After drying, a solution of the precursor (2 mg) in 150 pl
DMSO was added. The reaction vessel was sealed and heated at 50-70°C for 5-15
mins to effect labelling. The reaction was cooled to room temperature and diluted with
water (2.7 ml). The crude reaction mixture was analyzed using an analytical HPLC. The
product was obtained by preparative radio HPLC to give the desired °F labelled
peptide.

Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, utilize the present invention to its fullest extent. The following
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invention for those used in the precedi ng exanples. 10
Fromthe foregoing description, one skilled in the art

W@ 2w8mesFR9 y ascertain the essdhtial charact er PEGI/ERR0OT07968

this invention and, wi thout departing fromthe spirit

and scope_thereof, can make various changes and ]
Praferred gpacifisieenbadingrys arg, direfere. tobeaestrupd ag meralyiilbiglative,
aH§ ABEmidilide 6PIMdirbiamder dahéBREIbAIre M bRPWHa WhatsBBver.
Preparati on of Conpounds The targeting agent radical
portion, preferably peptide portion, of the nolecule

TRakehtife-digtdibsdre(s) f all apFlicafoNE phhts ahdubREHtRAs aGteaérdld are
gener al | g)yest abl i shed techni ques known in the art of

insarRorafed By FefREEre @it h as sol i d- phase pepti de
synthesis. They are anenabl e Fnoc-solid phase peptide
synthesis, enploying alternate protection and, .

TB% frligwing exampl o REPRRIAY WAlh SITAr SUERSSE R SUBSIItyYNg the
gBR$Hdatigol ddeRffidhIly ddschitRef RaERAR: and/drBEratnyg condiisEaof this
. Peptide %nt hesi s" A practical approach”, Edited by
INYEEUIAR toRg Used i the piRCeEind &XFMP®SUni versity Press
2000) (For Abbreviations see Descriptions). Exanples

Exanpl es of the preparatiqn/synthesis of precursor ,
PSR BRSO S RO I L e PRAINGBFEIa e gsent
charaetefiftidsiue trasrinoehtisanire, afthdlitlepaniag fromnthd epieit ateScope thereof,

herein. Thes exanpl es shoul d t be consider to .
o A pRRO S arn RopEeaons ok M 0tantipeip AFA o arious
us&yks andieconaitibhsli ne noi ety of these precursors can
easily be fluorinated, such as fluorinated with 18F.

Cold (19F) compounds were prepared and are necessary
as references, e.g., for HPLC anal ysis of |abelled

product's.  SeNeLRPfisuel. A1 SRREL0, SONPONOZS AT

2008/ 083729 46 PCT/ EP2007/007968 Schene 1 shows a

TRESAORD SRt e YOS Al P i e

ZeYrerandad cdreemiahtly prepared hecading lyeseradyl estbblishied dechinidques known

R Bhod# bR, Ay iRata R SRR o B
ammh_blephﬁdd-mlis whase Dentidersyhtbmaisd@pplbﬁng alterabtegprotekction and
SR ke e e o BEREA: Dok Wy cpoernce
‘Frece Sek Phase PeptideSynthekis” Aipradticst appgoash”, &gited by VA CeChan and

P‘; rg.‘i}\?ﬁiie9 BRtdrd BhivaRit ekl sBboof fidr ABBRMETbAL S IDBMptSHG

Examples

Examples of the preparation/synthesis of precursor compounds are shown below and
are illustrative for some of the embodiments of the invention described herein. These
examples should not be considered to limit the spirit or scope of the invention in any
way. The aziridine moiety of these precursors can easily be fluorinated, such as
fluorinated with '®F. Cold ('°F) compounds were prepared and are necessary as
references, e.g., for HPLC analysis of labelled products.

Methods of preparing compounds having general chemical Formulae I, II and
III



10 trityl. If the substitution pattern |leads to a nore

stable aziridine, electron deficient activation
wQ@r@aps37as needed for fluorinddion, respecti vePQT/EPI0gT007968

be included straight fromthe beginning of the

syntheti c sequence. In the procedure shown here, the

aziridine is protected first with a trityl group

SEI%&@W@%W&’ a%@@iﬁlefvl/%f yhtidsid SrorolMds hﬁfn{geéer?eralmﬁmlcal

resulting acid can be converted to an active ester
Fermulahed by 15 treat ment with glycine or directly be
coupled with glycine to yield the aziridine derivative
5 with an extended linker. This is necessary if n =0
5 Campaunds havingsgetieral ehempicalibermulait eah besyrthesisedrstasting witle

cérH@ms eidid %Q’ngﬁ\\és "‘]Lcﬁ" flofP §-an r?&?ﬁle%ﬁc{?ﬁﬁ Zlfésyaq{)ﬁ‘ Brtosylation of the

titute am des. ) xtension“iI's no
alﬁ@h@sigdmclebpmh@sttbstmumm twvaﬁ@s(theéwrerpatlph of azifidipes 1 (not shown)

D@Pgri ra%ﬁ’fhe bsfUESY r?clm igh%éjH&%sg%’t%gerform

'y substitute ony ups, can
therftr$t<§é|m§eqi aparcm@ie\/fu@@mh aaqn witdiap enetrbmamsng group, such as

C t
o VRIS ARAELIHR R (O R  ptpy cicen

a@ya&wa@w@ as apgead fagfluriivation. respegtively. gkt be; 'ﬁ@fUded stralght
frB:'hQFré' Bé@ﬁﬁm%gf fAe é;ﬂhetlé Qequ%née In ﬁg:ProcgﬁuTé Qﬁowr’f—hér’@ the
agnqme 33 r@oteg_:te;_zi fgst4mtl1jg mtyl g(ngpdolquq@qm sap@mcahpp;gf tl’mmethyl
eé”‘gf'\h The r@sulﬁ%c{'aé"d @ caf-beRehvetiRHERR, adivd eg’lep4 R)IIBWE'd @y

15 trmatmean@h Rlysinepr dpqeglyg)eg:opplegp/gﬂp(glwlﬁ © y/lelq gwnqﬁrga derlvat|ve
5380 dMdndRl IiRkEr TR idnddelsary if n = 0 as aziridines directly substituted
with a carboxylate functionality are less stable than aziridines substituted with amides.
This linker extension is not necessary if n > 0. In the next step the trityl protection is
cleaved and several other groups (6), preferably substituted aryl sulfonyl groups, can

20 be introduced to activate the aziridine towards nucleophilic substitution (fluorination).
Saponification to 7 leads to building blocks which can be added to targeting agents to
give labelling precursors 8.

BOP,
R’ TICLELN, NaOH, R' iPr,EtN, R' n o
n DCM n THF " o4 DCM o.
0\ —_— O\ N - N ! 1
N 1 N 1 , ! ‘ R
H RO w RO v RO Tr °o
1 2 3 4
DIC, DCM
o]
HzN\)Lo/
e 1 1. TFA, DCM
HN : R’ !
NHAo- R H\/loL 2. RCI, NaHCO,, TR
Et,N, DMF MN o”  Etoac W \)L ~ NaOH, THF N\)LOH
N R N N 1
Tr o R R’ ° RI RO
5 6 7
biomolecule /
targeting agent
DIC or EDCI R' an 9
DCM, DMF WN §-blomolecule
—— i
N 1 H

50 - 65%



DCM DMF N.~, Nblornolecule 50 - 65 RN R OH8 W
2008/ 083729 47 PCT/ EP2007/ 007968 Schene 1 Schene 2
WG b@s®s¥2possi bl e way of synt Kési s of conpoundBCT/EP2007/007968
accordi ng having general chemcal Fornula Il. 5
Conpounds having general chem cal Formula Il can be
Sghemadsi sed starting with appropriate substituted
aryl derivatives 13 by introducing a chlorosul fonyl
group towards 14 foll owed by the additjon of

Sebm RSNAWE @ %R?a'Plea‘ﬁ?Néﬁrﬁé’athea'fqu FAMARUAYS agro@ingdaving general
Cﬁém§g| gdtneih @zi ridine 15. Saponification |eads to
bui | di ng bl ocks 16 which can be added 10 to targetlng

5 agents to give labelling precursors 17. CIS 'O >H <1
dd%ghds ﬁava?%)er%r% ﬂ%ﬁﬁa@%l oc%)llbgcsgﬂth@sge%ﬁr% With
aparpg@@t?ﬁgbag@ﬁﬁ anyl derivatiyes1 3 hy intedyeing ashlorgsadfenybarqupn
tcg/'ér@ 14 fd’]o%'e@ b9'im=,l S(?di'tllcﬁl Of%OQﬂ%F@&ﬂ)ﬁ&V%?E\M@?IE%II‘% Ae’to give the

Schene shows pOSSI synt hesi s

sefemm%a@nm% |1ﬁg3@fémif|031'°rtl¢éﬁ$ tpatpu'ldperqlﬁﬂka 15|whlch can be added

10 FH{&HB%eM@Yd) Bﬂe%éﬂfn@pré&ﬁéﬂr&% Formula Il can be
nt heSi Sed starting wth the reaction of a dihydro

pyrrol e 20 and nethyl 4-chl oro-4-oxybutyrate 21 which

|l eads to 20 the substituted dihydro pyrrole . The
foll ovm ng steps as epeaxidation (23), quenl ng t he
e wi t h #AsHe (Zg()s gt osyl atiqp of Lhe regd’L] nq‘
a| Q25) , “Heflaydi nge @ \"/ oAby BOAC
R' (o) R’ fo)
13 14 15
biomolecule /
<ll\l‘ o targeting agent <|\ o
.S8” coupling reagent .8
base o- n (o ) n H
@“\‘r % biomolecule
R’ o} R’ 0
16 17
Scheme 2

156  Scheme 3 shows a possible way of synthesis of compounds having general chemical

Formula III.

Compounds having general chemical Formula III can be synthesised starting with the
reaction of a dihydro pyrrole 20 and methyl 4-chloro-4-oxybutyrate 21 which leads to

20 the substituted dihydro pyrrole 22. The following steps as epoxidation (23), opening of
the epoxide with azide (24), tosylation of the resuiting alcohol (25), Staudinger
reduction of the azide followed by substitution of the tosylate (26) are used to generate
the desired aziridine 26. Different types of activating groups R, preferably substituted
aryl sulfonyl groups can be introduced to give 27. Saponification leads to building

25  blocks 28 which can be added to targeting agents directly or via an active ester 29 to

give labelling precursors 30.



reduction of the azide followed by substitution of the

tosylate (26) are used to generate the desired
w@ziosiogi7ae 26. Different typed8of activating grOLYBB20R7/007968

preferably substituted aryl sulfonyl groups can be

i ntrqoduced to give 27. Saponification leads to

bu ,,gfl ng 25 bl ocks 28 V\,hl ch can be added to targeting

ts dingast!y. o FfB‘actlv ester 29 to
Iabelllgr?g—g-r? "sors 3(\.‘) % : E L R-5< ,ﬁvﬂl&l’\
R

/ EP2007/ 00%968 20 + NH BA R Et Ayl
@gr{dqﬁ 2R+ NA ~| 20 NaN' DMF HOzN~vuO WJ ol T
O@nN0RRFNSR C 222324 2100 ORO\PPhs

CH3CN R, n?0O ,RCl, R Ek&MGico, TSCI

5 Nst&@W\N Hof e W\ RowR, R WEN257 06
27 A: 9§ ~ brondl ecty O%argetlngka'b nt 0 R
O—|D|CC)FB£POHOD|\/FR' st . N, NaGCH, FNVz'l,lO
plyl _pl =A R N _N;~0 bl onol ecul e ONi~p RR RNR O

R R+ B: ?f)i? bi ofvl ecul e 1 30 targfgm;rgg,, agenty DI G
NMF RY o S?MorDBIF?E: DM N “blomolecule
= K “@*"f 05— oY

28 blomolecule | 30
targeting agent
| DIC, DCM

Scheme 3

Experimental details can be seen from the experimental part hereinafter.

5
The fluorination reaction leading to labelled derivatives, as typical examples of
fluorination reactions of all such different types of aziridine compounds is shown in
Scheme 4.
10 a)Typel
KF, K222 R

R' 0 v

WH\)J\ biomolecule solvent )YH\H/N\)L _biomolecule +

N n N HN R' 0

/ R 0O
R R

. 32 R' \)L
R\ N ~biomolecule
33

b) Type 11

15



Schenme 3 Experinental details can be seen fromthe
experinmental part hereinafter. 5 The fluorination

WO e@stseo | eadi ng to | abel | ed48eri vatives, as PYPERZN07/007968
exanples of fluorination reactions of all such
di fferent types of aziridine conmpounds |s shown in
Scherme 4. 10 a) Type | KF, K222 R H 0 FR H O sol vent
N, NA bi onol ecule + /N AN, bi onol ecul e HNR O H
ﬁ‘R‘ O HRR32 R O 8 RN-NAN bionmoleggle HF RO
H §6° b) Type Il 15 WD 2008/ 083729 49 570

or/yoo7968 FN . %K% ssoHo a2l OH
mnop@mewsm vent 2PN bi ool ecum “igipmolecule
R34  Type Il OKF, K222, R+ OR N & Solvéht F N

n N bl onol ecule n HH

17 34

c) Type III

H
1

0
(o] KF, K222 1
’ ’ R .
1 i solvent .biomolecule
R N/\HJ\N,blomolecule FJQN/\H;[LN
N@
1

H

R N R
R

35

Scheme 4

10 EXPERIMENTAL PART

Example 1

Preparation of compounds having general chemical Formula I and

15 corresponding model compounds
Preparation according to Scheme 1 with n = 0.

Preparation of 1-Trityl-aziridine-2-carboxylic acid methyl ester 2a
20

D
oSO .

3 g (29.6 mmol) aziridine 1a was solved in 50 ml dichloromethane, cooled down to 0°C
followed by the addition of 6.17 ml (44,51 mmol) triethylamine and 9.93 g (35.61 mmol)
25  trityl chloride. The reaction mixture was stirred at room temperature for 2 h and
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RNR+HNR+ 30 R36 5 Schene 4 10 EXPERI MENTAL PART
Exanpl e 1 Preparation of conpounds havi ng general
w@b@giosxko Formul a | and 15 c80respondi ng nodePCT/EP2007/007968
conmpounds Preparation according to Scheme 1 with n =
0. Preparation of 1-Trityl-aziridine-2-carboxylic acid
coraenifateds g residue x@spurifieg iy shrgmetmraphivgy Silicaael fgive 9.96 g
(Je% V@ asol ved in 50 nl dichloronethane, cooled down to
,0C " fol | owed e addition of 6.17 m_ (44,51 nmol)
"HNMR (5Pak: B iﬂa (W, 6H). 4303516 {mnPid). 3. 77245, $), 226 (dd, 1H), 1.89
d;;]lml)ud@z (dENgHy gt i on m xture was stirred at room
enperature for 2 h and WD 2008/ 083729 50
PCT/ EP2007/ 007968 concentrated. The residue was
P%dr&t.&dobmﬁﬁylcummaémbe I éd.a@agel to give 9.96
8% of 2a. 'H NWR ( 1 (m 6H),
730717(m 9H) , 377(3 3H) 226(dd 1H), 1.89
(dd 1 b)), 1.42 (dd, 1 H) ppm 5 Preparation of
fZiridine-2-carboxylic acid 3a 0 ~ ~OH N 3a
7 59 (21.69 mol) 2a were solved in 55 m
7 ofurane cooled down to C and treated with
m 34.71 mmol) 1 N sodi um hydroxi de sol uti on.
The’reacti dm m xture was stirred overnight at room
terrperature concentrated and the residue was purified

chromat ography on silica gel to give 6.91 g (979
RBR1.69 mmol) 2a were solved in 55 ml tetrahydrofurane, cooléd down to °C and

treated with 34,7 ml (34.71 mmol) 1 N sodium hydroxide solution. The reaction mixture
was stirred overnight at room temperature, concentrated and the residue was purified
by chromatography on silica gel to give 6.91 g (97%) of 3a.

'H-NMR (MeOD): & = 7.45 (m, 6H), 7.30-7.17 (m, 9H), 2.16 (dd, 1H), 1.78 (dd, 1H),
1.40 (dd, 1H) ppm.

Preparation of 1-Trityl-aziridine-2-carboxylic acid-2,5-dioxo-pyrrolidin-1-yl ester
4a

<0 .

910 mg (2.76 mmol) 3a were solved in dichloromethane, 1.34 g (3.04 mmol) BOP and
318 mg (2.76 mmol) N-hydroxysuccinimide were added and the solution was cooled
down to 0°C. Then 0.76 ml (4.42 mmol) ethyl diisopropylamine was added slowly and
the reaction was stirred overnight at room temperature. The reaction mixture was
diluted with dichloromethane, washed with 10% citric acid and brine, dried over sodium
sulfate and concentrated. The residue was purified by chromatography on silica gel to
give 760 mg (64%) of 4a.

'H-NMR (MeOD): & = 7.45 (m, 6H), 7.30-7.17 (m, 9H), 2.84 (s, 4H), 2.44 (m, 1H), 2.09
(dd, 1H), 1.60 (dd, 1H) ppm.
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"HNWVR (MeQD): b = 7.45 (m 6H), 7.30-7.17 (m 9H),
2.16 (dd, 1 H, 1.78 (dd, 1 H, 15 1.40 (dd, 1 H
W@ poos/o837epar at i on of 1-Trityl 5%7i ri di ne- 2- car bPXT/EP2007/007968
aci d- 2, 5-di oxo-pyrrolidin-1-yl ester 4a 0 O NONO
da 20 91 276 . 1), 3a . were salved in .
Pa%Pam%ﬁEilﬂgﬁé?v‘)fzg%e(%%ﬂeo BBERGaf acid gneghy! ester 5a
(2.76 mmol ) N-hydroxysuccini m de were added and t he
sol utiog was cooled down to OC. Then 0.76 ml (4.42

,?)J\ dd i sopropyl am ne was added slowy and 25
@ actN was stirred overni ght at room
rature® The reaction mixture was diluted with
d@l mat hane, washed with 10%citric acid and
b dried oger sodium sulfate and concentrat ed.
The residue was purified by chronatography on silica
gel to give 760 ng (64% of 4a. "HNWR (MeOD): 6 =
2?8 (’n'é, (6 4 rﬁrlﬁbig 87yc%%&h§;|és{eﬁh b&hlor%eﬁ\ﬁaé Soivédth, Dl@F 4fd treated

HQ (dd i 1 H) VO
wzb@éﬁda 2Hommp|)ethErasi0e./ @@swnla ecmbamreﬂﬁatefe 740 mg (1.74

n{nlioly hﬂvaé txaaeoazrhélréiécm.% %«.ﬁarehpa%drre@mgn@h a@@@m sn@meﬂ
est er 5a

1)
C@Pcﬁeﬁﬂteﬁeﬁ’ﬁﬂe@&% WasRI Hed Py ehigenajeararhy %8"‘?%9%9'&% §50
(ﬁgb,@a;fgq W th O 36 M (2.6 mml) trlethyl am ne. After

mn roomtenperature 740 ?
'éa%‘&(cﬁﬁb) Peraéﬁﬁéfﬁ' ﬁH)«t7u’r0e7M§ms9HMe?c?<td6r“2 |41é>t(d§oﬁ"'>
3231qs 1 39N2.06 PMC A, r1a503@5d Thgpprsi due was purified by
chrormt ography on silica ge? to give 550 (79% of b5a.
10 "H-NWR (CDCI3): 6 =7.45 (m 6H), 7.30-7.17 (m
P%ﬁaraﬁoﬂaf { dQTollleH)sA éuli&\yﬁ)déklrldanbbz carbof¥l]{amind}Hcetic acid
>-[I) 50 (dd, 1 H ppm Preparation of

"F[ﬂiy' &Fﬁféﬁe 4- suI fonyl)-aziridi ne-2-car bonyl ] - ami no}
acetic acid nethyl ester 6aa

2.3 g (5.74 mmol) 5a was solved in 95 ml chloroform, cooled down to 0°C and titrated
with trifluoro acetic acid until complete conversion. The mixture was neutralized with
saturated sodium bicarbonate solution and concentrated. The residue was suspended
in 95 ml ethyl acetate and 95 ml saturated sodium bicarbonate solution followed by
(11.49 mmol) sulfonic acid chloride. The reaction mixture was stirred overnight at room
temperature. The phases were separated, the aqueous phase was extracted with ethyl
acetate and the combined organic phases were dried over sodium sulphate and
concentrated. The residue was purified by chromatography on silica gel to give (21-
47%) of 6aa.

'H-NMR (MeOD): & = 7.83 (d, 2H), 7.45 (d, 2H), 3.89 (s, 2H), 3.67 (s, 3H), 3.30 (d, 1H),
2.76 (d, 1H), 2.50 (d, 1H), 2.44 (s, 3H) ppm.

Preparation of {[1(2,4,6-Triisopropy!-benzenesulfonyl)-aziridine-2-carbonyl]-
amino} acetic acid methyl ester 6ab



1I50NdA O SNH101 O6aa 2.3 g (5.74 nol) 5a was
solved in 95 mM chloroform cooled down to OC and

wo RdsasEdd with trifluoro aceb2c acid until cop@I/E8PM07/007968
conversion. The mi xture was neutralized with 20
saturated sodi um bi carbonate sol uti on and
concentrated. The residue was suspended in 95 nl ethyl
acetate @and 95 m saturated sodi um bi carbonat e

sol ut pgalfehloved by (11.49 mmol) sul fonic acid
@yﬂde.H$h§ reaction mxture was stirred overnight

tenperature. The phases were separated, the

6 phase was extracted with ethyl acetate and

N phate and 25 concentrated. The residue was purified
by chromat ography on silica gel to give (21- 47% of
6aa. '"HNVR (MeOD): 6 = 7.83 (d, 2H), 745(d 2H) ,

1‘&63 C%Er{péﬂn%ggs g?’erq%recé‘%fg a('_%‘ogglﬂﬁ ngﬁ‘? %TJ Pr esazgt |( gn gf

5  'H{NMR 2VI40B) T + 7<S8s0pY), 4I88r(zepiea), BOSy(H) 2H) Br7dds BH)2343 (dd,

Bhonrbaibd M 2 7188 R 1B 100

O O 6ab This conmpound was prepared in an anal ogous way

' : : = 7 4 t, .
P dtafion Bt (OYRIGGYY-plnzenesitahiafifhing’s pciGRamino)
acetipacidmethyl este764el, 1 H), 2.60 (d, 1 H), 1.32-1.28
10 (m 18H) ppm Preparation of
{[1- (3, 4- D net hoxy- benzenes

ul fonyP") azi r| di ne- 2- carbonyl ] -am no} acetic acid

met Osac 10 0
o\S o}
Q ’
6ac
(o] o—
\

This compound was prepared in an analogous way to 6aa.

'H-NMR (CDCls): 6 = 7.56 (dd, 1H), 7.41 (d, 1H), 7.00 (d, 1H), 6.62 (bt, 1H), 4.03 (dd,
15 1H), 3.97 (s, 3H), 3.92 (dd, 1H), 3.73 (s, 3H), 3.28 (dd, 1H), 2.83 (d, 1H), 2.46 (d, 1H)

ppm.

Preparation of {{1-(Toluene-4-sulfonyl)-aziridine-2-carbonyl]-amino} acetic acid
Taa
20

o
Q 7aa

(1.18 mmol) 6aa was solved in 15 ml tetrahydrofurane, cooled down to 0°C and treated
with 0.71 ml (1.42 mmol) 2N sodium hydroxide solution. The reaction mixture was
25  stirred at room temperature for 2 h and concentrated. The residue was taken up in



Ob, NHO s 0,.0 6ac OO0 This conpound was prepared

in an anal ogous way to 6aa. 'H-NVR (CDCI3): 6 = 7.56
w@ dabg/o837ey) , 7.41 (d, 1 H), 7.68 (d, 1 H), 6.62PCDEP2027/007968

H, 4.03 (dd, 151H) 397(s 3H) 3.92 (dd, 1 H),

3.73 (s, 3H), 28& |—3283 ,1HL,246d
watgr) cargfplly nqnﬁ@,ga@dawq rbﬁltr@fac and extracted with ethyl acetate. The
combinkd ‘Blrdé%g;eprféséélwfe%‘%éﬁeﬂ%ﬂi %n@ed.?eoce\reb%a.un ﬁﬁBr{é@é Jitrated

t
aggrgwlyc%eggtleﬁ&h% ploduet a3 (96 9ﬁ%)M@§ruaﬁ9 mtbwirtjamer pelatiﬁaé@n
HL‘NMR'{MeQQ) a4 7t8fsfiat M) 7\M4t(B 94)733 86l (s (AH)23.3078) 11276 B(d. 1H),

sodi um foxi de solution. The feaction mxture was

S 2gli(dr ). gt““ﬁéo?h”t%’i‘berature for 2 h and concentrat ed.
The residue was taken up in WO 2008/ 083729 53
PCT/ EP2007/ 007968_ water, carefully neutralized wth
Prenaration of {{1434.6:LrilsopreRy henrens nyb=ziridine-2rgarbonyl]-
aRfiie) aticQicihrals phases were washed with brine, dried
over sodium sul phate, filtrated and concentrated. The
product 7aa (90 97% was used w thout further
purificaion. "HNWR (MeOD): 6 = 7.83 (d, 2H), 7.44
(d, 2 ﬁ ofis, 2H), 3.30 (d, 1H), 2.76 (d, 1H, 5
2. Xd, ﬂ% 2.44 (s, 3H) ppm Preparation of

" 4, 6-Triisopropyl -benzenes

)-aziridine-2-carbonyl]- am no) acetic acid 7ab

YAN~-OH 7abl H O I ab 10

10

This compound was prepared in an analogous way to 7aa.
'H-NMR (MeOD): & = 7.27 (s, 2H), 4.27 (sept, 2H), 3.90 (d, 2H), 3.99 (dd, 1H), 2.93
(sept, 1H), 2.78 (d, 1H), 2.55 (d, 1H), 1.30-1.23 (m, 18H) ppm.

15

Preparation of {[1-(3,4-Dimethoxy-benzenesulfonyl)-aziridine-2-carbonyi]-amino}
acetic acid 7ac

0 o— 7ac

20
This compound was prepared in an analogous way to 7aa.
'H-NMR (CDCl,): 8 = 7.56 (dd, 1H), 7.39 (d, 1H), 6.99 (d, 1H), 6.78 (bt, 1H), 4.09 (dd,
1H), 3.96 (s, 3H), 3.94 (dd, 1H), 3.95 (s, 3H), 3.32 (dd, 1H), 2.80 (d, 1H), 2.46 (d, 1H)

ppm.
25

Preparation of 1-(Toluene-4-sulfonyl)-aziridine-2-carboxylic acid - Gly-Val-BAla-
Phe-Gly-amide 8aaa
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Thi s conmpound was prepared in an anal ogous way to 7aa.
"HNWVR (MeOD): 6 = 7.27 (s, 2H), 4.27 (sept, 2H), 3.90

W@ dgos@8H729 3. 99 (dd, 1 H), 2.984 (sept, 1 H), 2PTBEPW)7/107968

H, 2.55(d, 1 H, 1.30-1.23 (m 18H) ppm 15
Preparation of
1- (3, 4- D net hoxy- benzenesul f onyl ) - azi ri di ne- 2- car bon
am no} acetic acid 7ac O N(OH 0, NHO 0, OO
7gc 20 This conpound was prepared in an anal ogous

\A@yStoH@\ao gR :756(dd 1 H, 7.39
(d, jﬂlﬁ,ﬂt 1 H), 4.09 (dd, 1
H, 3 6(s H3 3. 4H dd , 395 (s, 3H), 3.32
(dd, 1°H), 2.80 (d, K‘46 (d, gl H ppm 25

Preparation of
1- (Tol uene-4-sul fonyl)-aziridine-2-carboxylic acid -
A y-Val -RAl a- Phe-d y-am de 8aaa WD 2008/ 083729 54

OPGhifdPRRMhVBAUNd W Sor tetbadpidd\NvokiddNn, DNIF waziNerdd drididdettito a

sQlbot of 3 rgliziaabts 7 Melommael Hetii e’ 4bL5\ERFE i

diopPor/| atlmpl arﬁﬁga,m 1.53iDmg. tre :auxmrewasrsmkérafad 4Jcpﬂlt&e¢vbnd the
0.6. Mmuol.) 5 di nm ne

S RaNREpD s aesBRdaR vt e HoRtdneshhe skt iesinder vacuum.

Th_emit?mries'g wmr@twgntt\é\aﬁmmf\a rhISttL.@/EomBﬂimg 85% TFA, 5% water, 5%
ichl or a ri

ot R bRBRroRa Sl 2 i etsr oS REOTBIAR of

pBIUciRAR0 rBIMVBE £The pr¥cipjidtemads panitlebby HPLCS0 giveA23% 8aaa.

[y.2 il foll owed by precipitation of
r#&aB'Sé% )%(é’é rﬁﬁnﬁ@% The precipitate was
purified by HPLC to give 7-23% 8aaa. 10 HPLC- M5
P@Eéar)atlom& 1§(%/¢4 6_qu s%pf'olpyq)benzenesulfonyl) aziridine-2-carboxylic - Gly-
Val-RAla-Phe-Gly-amide 8aba

8aba

This compound was prepared in an analogous way to 8aaa starting from 7ab.
HPLC-MS (ES+). m/z (%) = 784 (100).

Preparation of 1-(2,4,6-Triisopropyl-benzenesulfonyl)-aziridine-2-carboxylic acid
[(3-{3-[(2R,4S,5R)-4-(1-methoxy-cyclohexyloxy)-5-(1-methoxy-
cyclohexyloxymethyl)-tetrahydro-furan-2-yl]-5-methyl-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-yl}-propylcarbamoyl)-methyl]-amide 8abb
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Preparation of
1-(2,4,6-Triisopropyl -benzenesul fonyl)-aziridi ne-2-car

whoooplosyr29 d y- Val -1 Al a- Pheb&d y- anm de 8aba OPOI/ERID0T/007968

H' NNANNH2 OO0 OHj 10( 15 8aba This compound
was prepared in an anal ogous way to 8aaa starting from
7ab.  HPLCG-MS (ES+): mz (9 784 (100). 20
Preparation of 1-(2,4,6- propyl -benzenes

ul fonyl) - aziri di ne- 2- cargo c acid

[(3-{3-[ (&R 4S, 5Rp- 4- ( 1- ms h xy-cycl ohexyl oxy) - 5- (1- ne

y- Jl\/N
cohaﬁ\ yrret%yl) ?fo'gfrlahydro furan-2-yl]-5-methyl

—8, G~Ji®- P 6- di hydr o- 2H
pyri mi\di fiH 1- yI }- propyl car banoyl ) - net hyl] -am de 8abb
VO 20§ /083729 55 PCT/ EP2007/007968 O, OOS NO n

(NN}, -OOpNOHaag,—|o| A\ 8abb 60 ng (0.15
b vvere solved in 4 m dichloronethane foll owed

by 46 pl (0.29 wmmol) DC and 76.5 ng (0.15 nmol)
3-(3-Am no-propyl )-1-[ (2R, 4S,5R) - 4- ( 1- methoxy 5

oS O R el sPE bR T AR PR bk 2o
mT'hl@I) DERXaihd PHS MK {OUTEmWeS) B¢3- Aﬁmb -SrYBy)- m[(QRMslsRy-mpmnethoxy-

{
Ty B LRI Gy S ey e AT T g methyt-1H-
pRMidaTedd, 4@iongaibe rebctibiNMikt(relXas¥tirred over/ni§ift ot Soor tdperature

aEﬁi ’%%nc%sg‘trggeg)lﬂegﬁe%%iU%V\:/asip%é? ggéﬁo%t_ﬁg}aa%yl@%iﬁﬁsa éetl it_@ gjﬁve 87
mp @8%)dfigaib.H), 3.97 (m 2H), 3.76 (dd, 1 H, 3.67
igricblby & 216 1€ bl en @A, £ 95 e il kg i fas o 1m

44186, (1t), 4.28Hsep? 26, 4.06 (ri, H)l), 42836d,(1H), 3.9H(m, 2H)I.76ddd, 1H),

3%1{}%1(1 ﬁ-i)gé 5%5(%315% @41&&? 1@{?553 39|H)31§L S Be P om),
2.92 (sept, 1H), 2.86 (d, TH), 2.66 (d, 1H), 2.36 (m, TH), 2.05 (dd, 1H), 1.91 (s, 3H)
1.82-1.76 (m, 6H), 1.54-1.37 (m, 14H), 1.30-1.26 (div. d, 18H) ppm.

Preparation of model compounds to test fluorination

Preparation of 1-trityl-aziridine-2-carboxylic acid benzylamide 9a

Oy
@O

9a

6 g (14.07 mmol) 4a was solved in 300 ml dichloromethane, followed by the addition of
1.57 ml (14.07 mmol) benzylamine. The reaction mixture was stirred overnight at room
temperature and concentrated. The residue was purified by chromatography on silica
gel to give 3.27 (55%) of 9a.

'H-NMR (CDCl,): 8 = 7.43-7.20 (m, 20H), 7.12 (t, 1H), 4.76 (dd, 1H), 4.35 (dd, 1H),
2.09 (dd, 1H), 2.02 (d, 1H), 1.52 (d, 1H) ppm.
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15 Preparation of nodel conpounds to test fluorination
Preparation of 1-trityl-aziridine-2-carboxylic acid

wherspsapd de 9a O N \ | N 986 20 6 g (14.07 PEDEP204007968

was solved in 300 m dichl oronethane, foll owed by the
addition of 1.57 ml (14.07 mmol) benzyl am ne. The
Preparation ofil (T a&u@nmsstﬁquﬂ)ea-rmﬁcgmo’aﬁ'crastﬁrpenzv'am'de
1bgaperature and concentrated. The residue was purified
by chromat ography on silica gel to give 3.27 (55% of
9a. 25 1H-NWR (CDCI3): 6 = 7.43-7.20 (m 20H), 7.12
(t, 1, 4.76 (dd, 1 H, 4.35 (dd, 1 H, 2.09 (dd, 1
H) , H, 1.52 (d, 1 H ppm W) 2008/083729
56, PCT/ EP2007//007968 Preparation of
1- (Fol uene- 47sul f onyl ) azi ri di ne- 2- carboxyl i ¢ acid
ylamde 10aa 0 O ,SOIl Gaa 5 220 ng (0.53 mmol)
Ya’was sol ved i nighl oroform cool ed down to 0C and
titrated with trifluoro acetic acid until conplete
conver si on. Sat ur at ed sodi um bi carbonate solution was

ded u I S r.eac and the sol ution wa
23 e i P06 6 ChRESlo R Cahlat SO 18 B Ana Hgted with
trﬁ@@f@%@tnc{abﬁﬂrﬁﬂcﬁm;.’{Ié’tel:@FVéirlsﬁﬁt Sétgiaﬁ’éh Sstilird Bicarbonate solution
| car nat.e SOl utl an 0
RENTERG en%{a*égma&rr? edgnd tg%éeltlf %’h‘g’ﬁ? ﬁ?’ﬂﬁeé”w)&g The residue
m&tsitaweedjpmarsnﬂgmml gtetgceo ﬂgét@ﬂpﬁlhatﬂkgﬁsatﬂ?’@&ald@ho@:ifﬂm §|cgrbonate
e re ove SOodl Su ate an
B Ree P aed B TR il S e cryor e g Hobon i 18 e
sﬁdﬂé@mrﬁ@ha@hyom memﬁc{zrbtmg. R or@@rg@ bugse Was 6&%36 e(ajt@&,zdned over
30081 SHIiats M Gacentated, ThyesBub Wag paified &) Shsbaddgshy on
sic3Gel(tddjivel(48)65%3 08B@04ald, 1 H), 2.93 (d, 1 H), 2.47

’i%—ﬁ\tl\éézgg_c%?:#gg%p ééy;}ﬂ), ORYE!a, Z120%0% 58 h), 7.10 (dd, 2H), 6.41

(btheHY, erBss(ddf tiy B)30ddd r it D932d cH)bDXYI(6,C3H)cR.d1 (dhendyppm.
am de 10ab O

Preparation of 1-(2,4,6-Triisopropyl-benzenesulfonyl)-aziridine-2-carboxylic acid
benzyl amide 10ab

10ab

This compound was prepared in an analogous way to 10aa.

'H-NMR (CDCls): & = 7.35-7.27 (m, 4H), 7.17 (s, 2H), 7.15 (m, 1H), 6.32 (t, 1H), 4.37
(dd, 1H), 4.35 (dd, 1H), 4.20 (sept, 2H), 3.42 (dd, 1H), 2.91 (sept, 1H), 2.87 (d, 1H),
2.38 (d, 1H), 1.26 (d, 6H), 1.19 (2d, 12H) ppm.

Preparation of 1-(3,4-dimethoxy-benzenesulfonyl)-aziridine-2-carboxylic acid
benzyl amide 10ac
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10ab 20 This conpound was prepared in an anal ogous
way to 10aa. "H-NWMR (CDCI 3): b = 7.35-7.27 (m 4H),

wQ2038/08¥29 2H), 7.15 (m 1 H),56.32 (t, 1 H), 4pGUWEP{0dd007968

1 H, 4.35 (dd, 1 H), 4.20 (sept, 2H), 3.42 (dd, 1 H),
2.91 (sept, 1 H, 2.87 (d, 1 H, 25 2.38 (d, 1H),
1.26 (q, 6H), 1.19 (2d, 12H) ppm Preparation of

1-( - dﬁ%q;@xy- benzenesul fonyl ) -aziri di ne- 2- car boxyl
i @&acid benzyl ami de 10ac WO 2008/ 083729 57

ret/ BP2007/ 007968 ON OINIS, OO0 0- 1Cac This
ound was prepared in an anal ogous way to 10aa.

o MR (CDCI 3); b = 7.51 (dd, 1 H, 7.34-7.26 (m 5H),
¥.11-7.08 (m T H), 6.97 (d, 1 H, 5 6.41 (bt, 1 H),
4.39 (dd, 1 H), 4.33 (dd, 1 H), 3.97 (s, 3H, 3.89 (s,
3H), 3.29 (dd, 1 H, 2.83(d, 1 H, 2.42 (d, 1 H
Thisreomplound waa tpreparesf inrancrialagonp eapds 104a. Pr epar at i on of

ny Jd Uora-2: (4 al 6 4 SUlA 3 - R}k QP
NG fabgEy o 2 . 1SR4 0 st PR, OO 7. 1
6404 bt, k3, 4639 (deld 1Hp 4BOd dtiH), SFdsh3H), BS99 ddBHl), 3r29dfid, 1H),

(45 ./Q8 nmol ) Kryptofix 222 and 5.05 ny
2%.@71%!(‘@ (aF.ile‘#@r eaction mxture was stirred at
50-80C for 1 h, taken up in ethyl acetate and
F rfr%‘fi%&%f%&&l%@ ad ammoni um chloride sol ution,

|

e Co ned aqueous phases were extracted twice with
ethyl acetate. The conbi ned organi c phases were

PRSI \ Beits 1o 83 RUGns Al ARER oponaigo 112
chromat ography on 20 silica gel to give (23-71% of
llam '"HNWR (CDCI3): b =7.76 (d, 2H), 7.38-7.26 (m

719 d,(2H), 6.72 (bt, 1 H), 5.41 (d, 1 H,
Fi&éﬁkt'gé@l H, 4.45 (dd, 1 H), 4.40 (dd, 1 H), 4.20
(fddy, 1 B 3.95 (m 1 H), 2.44

11aa

0.079 mmol of 10aa was solved in DMSO followed by the addition of 32.75 mg (0.087
mmol) Kryptofix 222 and 5.05 mg (0.87 mmol) KF. The reaction mixture was stirred at
50°-80°C for 1 h, taken up in ethyl acetate and extracted with saturated ammonium
chloride solution. The combined aqueous phases were extracted twice with ethyl
acetate. The combined organic phases were washed with brine, dried over sodium
sulphate, filtered and concentrated. The residue was purified by chromatography on
silica gel to give (23-71%) of 11aa.

'H-NMR (CDCl,): 8 = 7.76 (d, 2H), 7.38-7.26 (m, 5H), 7.19 (d, 2H), 6.72 (bt, 1H), 5.41
(d, 1H), 4.84 (ddd, 1H), 4.45 (dd, 1H), 4.40 (dd, 1H), 4.20 (ddd, 1H), 3.95 (m, 1H), 2.44
(s, 3H) ppm,

Preparation of N-Benzyl-3-fluoro-2-(2,4,6-triisopropyl-benzenesulfonylamino)-
propionamide 11ab
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(s, 3H) ppm_ 25 Preparation of
N- Benzyl - 3-fl uoro-2-(2,4,6-triisopropyl - benzenesul f ony
wO 2008/083729 pr opi onani de 1 | ab 9% 2008/ 083729 58PCT/EP2007/007968
PCT/ EP2007/ 007968 OF N N O=S=0 1lab Thi s conpound
was pLrepared in an anal ogous way to 11 aa. 'H NWMR

(CDCI). 6 =7.35-7.16 (m 7H), 6.84 (bt, 1 H), 5.40
( g D0 (ddd, 1 H), 5 4.51 (dd, 1 H), 4.40 (dd,
1 H ddd, 1 H), 4.06 (m 1 H), 4.02 (sept, 2H),
9B Pdept, 1 H) 1.19 (m 18H) ppm Preparation of

- 2- (3, 4-di net hoxy- benzenesul f onyl am no) - 3-fl uo
opi onam de l1lac 10 0 N 0=S=0 4 0_ 01, 1llac
conmpoundiakas prepared in an anal ogous way to 11
. NVR (CDCI3): 6 = 7.48 (dd, 1 H), 7.34-7.26 (m
5H), 7.18 (d, 1 H), 6.92 (d, 1 H, 6.71 15 (bt, 1 H),

. 43 (d, , _4.84 (ddd, , 4.45 (dd, 1 H), 4.41
5'8&°"‘%’°Hb‘dlwgg%ap€6%’d$‘ai‘%ﬂ)akggq‘%’ay(‘%f{ , 3.93 (m 1
1H‘1Né/|II3(@[§C(3§6 -3’2*)35% (| D! 6. alat(btomH) %mo%eﬂay latgm(lad@fm)
S E3 PRt g0l 25 ML AR A0 e 8o 02 skt 0 261 sent,
199&8{@@87@9{)5&de/ EP2007/ 007968 0=5=0 F\ NH ON '

~NY N NH2 101 HO 101 HH 0 32aba

Preparation of N-Benzyl-2-(3,4-dimethoxy-benzenesulfonylamino)-3-fluoro-
propionamide 11ac

This compound was prepared in an analogous way to 11aa.

'H-NMR (CDCls): 8 = 7.48 (dd, 1H), 7.34-7.26 (m, 5H), 7.18 (d, 1H), 6.92 (d, 1H), 6.71
(bt, 1H), 5.43 (d, 1H), 4.84 (ddd, 1H), 4.45 (dd, 1H), 4.41 (dd, 1H), 4.26 (ddd, 1H), 3.95
(s, 3H), 3.93 (m, 1H), 3.90 (s, 3H) ppm.

Fluorination

Preparation of 3-Fluoro-2-(2,4,6-triisopropyl-benzenesulfonylamino)-propion-
Gly-Val-RAla-Phe-Gly-amide 32aba
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4 mg (5.1 NM aziridine Baba were treated with a
mxture of 1.2 ng (20.4 NM KF and 7.7 ng (20.4 NM

waeaoptogd7ex in 0.5 mM DVBSO for525 nmin at 50C. TPETEP107/007968

reaction 5 m xture was anal yzed by HPLC- M5 whi ch
showed a conversion of 10%to the desired product
32abg. HPLC-MS (ES+): mz (9% = 804.14 (100).
Prepqaration of 3-Fl

[(3-{3-[ (2R 4S, 5R) - 4- ( 1- met hoxy- cycl ohexyl oxy) -

8yl car banoyl ) - met hyl ] - 2-
ps opi onam de 32abb |~
0=S=0 O O N Q N~O NOH OH\ 32abb o0 J 15
30 ng (0.033 nmol) 8abb were sohygd in 1.5 nl DVBO
followed by 13.6 ng (0.036 mol) Kryptofix K222 and
2.1 ng (0.036 mmM) KF. The reaction m xture was
4%@ (8. £ QMG aziriaine gaBh wae [ﬂaé‘teH WWithla GRETRE OF €. 25RGYRS B LR KF and

t estartlngt mat eri al The m xture was
&R

707 Mg 214 WD IKngttai in Qb PMS Qs HEdNiRiat RO CatTineR tiagireaction
nARUROMSs AERRRH WY R QMFEhidh sholéd b @Bnvepsibh 8f 1@%&@% desired

over sodi um sul phate, filtrated and concentrat ed.
PrRYCER A2 bRa s purl fied by chromatography on silica geI
Hmegms E§+ @Y% s0l.133a HNWR (CDCI3): 6 = 7.62

3) %%: 3'2“)@30“ 1 H, 7.18 (s, 2H),

684(d 1I—I) 634(dd 1 H, 4.89 (ddd, 1 H), 4.51
Préparatioh of 4-FhdoroiNg(3-B-KRR,48,58)-4 dmeih -cytioHbx\dxy)-5-(1-
2008/ 083729 6 PCTjI!EP{ZBO%ﬁ?/ 0075§8 o ]:Z)j ﬁ WB y) A
n‘c%@g;yc xylgxymetayl (tﬁ*ramq’ro fgranZgl Wylﬁ,&-dl(@(o‘;?ﬁ-
d(%ro-’hﬂ-pyr&nmn 1()f|} pﬂoﬁs})carBaﬂ\by()Snet%W]vZ @ollBnést- 3H),

| g 'bé I—ID §%§g , 2.40 (ddd, 1 H),
SEfGVY' i RﬁP%ﬁ}“‘d b?s 3H) 1 86-1.83 (m 2H),
1.80-1.72 (m 4H), 1.60-1.45 (m 16H), 1.27-1.24

(div. d, 18H) ppm 5 Exanple 2

(tol uene- 4-

/ob 32abb

30 mg (0.033 mmol) 8abb were solved in 1.5 ml DMSO followed by 13.6 mg (0.036
mmol) Kryptofix K222 and 2.1 mg (0.036 mml) KF. The reaction mixture was stirred at
50°C for 30 min until complete conversion of the starting material. The mixture was
then diluted with ethyl acetate, washed with saturated aqueous ammonium chloride
solution, brine, dried over sodium sulphate, filtrated and concentrated. The residue was
purified by chromatography on silica gel to give 5 mg (16%) of 32abb.

'H-NMR (CDCl3): 8 = 7.62 (s, 1H), 7.52 (dd, 1H), 7.30 (t, 1H), 7.18 (s, 2H), 6.84 (d,
1H), 6.34 (dd, 1H), 4.89 (ddd, 1H), 4.51 (m, 1H), 4.42 (ddd, 1H), 4.32 (dd, 1H), 4.19-
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Preparati on of conpounds having general chem cal

Formula Il and correspondi ng nodel conpounds 10
wee@pasied on according to Schefe 2 with n = 1.PCI/EP2007/007968

Preparation of

-Chl.oro onyl.- 3, 5- di_.net hoxy- ph | )-acetlc id
a5 PP K] (3B MR s B 50 PP LS ol (6 2Hh 38y v, 3.30
(rATTH h)l) 3.@1I(©,r31$)ul3f18{!h, 3 d.O]\CBEQil’n$1HD,|2\!9‘:1d(s'tht, 4Hmi2.40 (dd_d,t 1H), 2.07-

i.C ne n - 0 e slow a ion
20 B G S5 ar oS €3 (55 Bt 2 abh H o R da i T6H),
120-r2£(dic dadsH) pmhhyl ester 13a solved in 2 ni
di chl oronet hane. The reaction m xture was stirred for
1 h at roomtenperature, diluted with 50 m acetic
Easmple2 hyl ester and washed with 10 nl saturated

sodi um bi carbonat e sol ution. The phases were separated
and the aqueous phase was extracted with acetic acid

Ped fiiFhti6s bEEompBanas RalinghenersldhetniPAlFctmul@ IEandshed
with brine, dried over sodium sul phate, filtrated and

coyespRRAIRG Med] cORAUADSAS1 ny (51 9% of crude l4a
whi ch was used in the next step wthout further
urifijcation. 'H NW ( 3)., b =6.54 (d, 1 H, 6.37
PF%R"’"E"?B?"&‘?’G'E"QE", %W%’T?E?VS‘Q‘('?,LSI—D, 3.72 (s, 3H).
Preparati on of
2- (Aziridine-1-sul fonyl)-3, 5-di nmet - phenyl | - [
P eh o oSt S Do s B iS5y str
1B£T/ EP2007/007968 n NI O=S=0 O, o0 15a 0.22 m (4.2

mmol ) aziridine were solved at 0OCin a mxture of 3.5

m saturated sodi um
(o]
0=$=0

0.4 ml (6 mmol) Chlorosulfonic acid were solved in 4 ml dichloromethane at -10°C
followed by the slow addition of 600 mg (2.85 mmol) (3,5-Dimethoxy-2-methyl-phenyl)-
acetic acid methyl ester 13a solved in 2 ml dichloromethane. The reaction mixture was
stirred for 1 h at room temperature, diluted with 50 ml acetic acid ethyl ester and
washed with 10 ml saturated sodium bicarbonate solution. The phases were separated
and the aqueous phase was extracted with acetic acid ethyl ester. The combined
organic phases were washed with brine, dried over sodium sulphate, filtrated and
concentrated to give 451 mg (51%) of crude 14a which was used in the next step
without further purification.

'H-NMR (CDCl,): 8 = 6.54 (d, 1H), 6.37 (d, 1H), 4.03 (s, 5H), 3.89 (s, 3H), 3.72 (s, 3H).

Preparation of [2-(Aziridine-1-sulfonyl)-3,5-dimethoxy-phenyl]-acetic acid methyl

ester 15a
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bi carbonate solution and 7 m ethyl acetate foll owed
by the addition of 432 ng (1.4 5 mmol)

w@ 2008l080e0sul f onyl - 3, 5- di met héky- phenyl ) - acet i BCHEPZI07/007968

nmet hyl ester 14a. The reaction mxture was then
stirred at roomtenperature for 1 h. The phases were
seﬂ ated and the aqueous phase was extracted with
eth I acetate. The conbined organic phases were
vga°s G wyth brine, dried over sodium sul phate,
Tld and concentrated. The residue was purified
by 1 r oprat ography on silica gel to give 307 ng 10
(70% of 184, "H-NMR (CDCI3): b = 6.52 (d, 1 H), 6.38
(d 1H), 405(s 2H) , 395(s 3H), 3.86 (s, 3H),

3H), 4 (s, 4H ppm_Exanple 3 15
0F9r2erphﬁ4a% mml)cﬁz'r@mjwﬁcf@lvaa@it AY tlenewdure of 815 robsaturated sodium
bic@fdBAate ddiltioRAd el étﬁ?l%@@té‘ﬂ)llmé’@b¥ G a&a%ﬂ%f 432mg (1.4

Preparati on accord Schene
npp@lggrgplpmulgqnyl 3, 5 dlmethoxy—phenyl) acetic acud methyl ester 14a The

rdadtidn RrikLRWAOhBY rsﬁr‘?éd Ar rxsban tém?é:%nhétfd/rﬁ' 5. THel fhaSBS Wike
ester 22a 0 GN 011

sepayatgdingrtae 9l,sqo(§l§é>hg@e Wag egt@q}@%m b ethy! @ﬁetate)The combined
R4 HCRET WeRNRaHEd WiltDSHRY dﬂé&"@vér%o@luﬁpidlm fidatdd'End

ow addi tion of 3. (2 )
CEORfeAtrates. EQ%EﬁﬂQHeaW%s FM'f'Sd QM&“W"@“PH”?@BO’E&'“W')‘O give 307 mg
(m%p@mwaam ne. The react| on m xture vvas stl rred at
room: t en‘E:II éat ure for and concentr at re
3

"HRMBUEPERE P G-524r U#a?é@r(apw> B954p4 %'@a3 éél(s t%”g?’ §@ (. 3H),

327 HE, sl-lﬂQQt%(sOiH% 30 "HNWMR (CDCI3): b =5.86 (m 1
H, 5.80 (m 1 H), 4.28-4.21 (m 4H), 3.69 (s, 3H),
2.70 (m 2H), 2.57 (m 2H ppm WD 2008/ 083729 62

ERampi3007/ 007968 Preparati on of
4- (6- Oxa- 3-aza- bi cycl o[ 3. 1. 0] hex-3-yl ) -4-oxo-butyric
acid methyl ester 23a 0 OO0 23a 5 2.24 g

FrdPardaBBHRIF Lompdunds havingegkridialidheficall Kdthful# et diane

foll owed by the addition
corresponding'model compounds

Preparation according to Scheme 3 withn =1.

Preparation of 4-(2,5-Dihydro-pyrrol-1-yl)-4-oxo-butyric acid methyl ester 22a
o
NJ\/\n/o\
a7

19 (22.14 mmol) 2,5-dihydro pyrrole 20 was solved in 60 ml dichloromethane and
cooled down to 0° followed by the slow addition of 3.3 ml (26.57 mmol) methyl 4-
chloro-4-oxobutyrate 21a and 4.6 ml (33.21 mmol) triethylamine. The reaction mixture
was stirred at room temperature for 2 h and concentrated. The residue was purified by
chromatography on silica gel to give 2.42 g (60%) of 22a.

'H-NMR (CDCl): & = 5.86 (m, 1H), 5.80 (m, 1H), 4.28-4.21 (m, 4H), 3.69 (s, 3H), 2.70
(m, 2H), 2.57 (m, 2H) ppm.
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of 4.9 g (22.01 nmmol, 77% nCPBA. The reaction m xture
was stirred at room tenperature for 4 d, diluted with

weeivgloszeet at e, washed with bb2arbonate and brPE@EEP2007/007968

dri ed over sodium sul phate, filtered and concentrat ed.

The residue was purified by 10 chromatograp
PeeRaration of (6 Oxe-Sazabiysiaf3 3101bek3VOH- mb&m 55 sty

este42@&(d 1H, 3.86 (d, 1 H, 3.82 (dd, 1 H),
(dd, 1 H), 3.73 (s, 3H), 3.62 (d, 1 H), 344(d 1
H), '2.82-2.52 (m 4H) ppm Preparation of

((8S, 4S5) - 3- Azi do- 4- hydr oxy- pyrrolidin-1-yl)-4-oxo-bu

<15 nethyl ester 24a 10 NO1 HO O N3

@ 7.6 (38 15 mmol ) epoxide 23a was sol ved in 250
%% DVF and trated with 3.47 g 20 (53.41 mmol) sodium
azide. The reaction m xture was stirred at 100C for 5

2t O AR 0V il B QTR e 5 RE Saaition

of i Btge(2ed 1anmiol; 37K m@&BAﬁ dl’urteo;aﬂa;t;oﬁ n:ﬁxﬁnr@wé5 @%ed)ét rosrade
ST B ARG il St et e el ieBengl8 aad prpe.
diedHpyerdolBim mlptbtéi)fi,lte&d%rd&oddent%ec{ mhezté?ldué%wsg pyrified by
i%ég %@Sffézéa 9 (} g?ﬁqéf’g%z su:ﬁ%; IoﬁSI gxy) pyrrolidi
'H-NMR (EDGhpBo= 4190t(gr 1H), a86dd, n‘g'ﬂ)h?JBZeég% e‘r6H3)2558(()dd 1H), 3.73 (s,
3B§%\%@068)(#8%§@8$H§?%§2g@8i% %9%1) 24a was sol ved

i n dichloronethane, cool ed down to OC followed by the
PR P B R TR AT ES ol

m’thﬂr&&!eﬂ‘tme reaction m xture was stirred at room
tenperature overnight, concentrated, taken up in ethyl
acetate, washed with saturated 5 anmmoni um chl ori de

sol utin and brine, dried over sodi um sul phate,
bl e &~
\ 0

N ; 24a

7.6 g (38.15 mmol) epoxide 23a was solved in 250 ml DMF and treated with 3.47 g
(53.41 mmol) sodium azide. The reaction mixture was stirred at 100°C for 5 h, cooled
down, diluted with dichloromethane, washed with water and brine, dried over sodium
sulphate, filtered and concentrated to give 4.6 g (50%) of crude 24a which was used
without further purification.

'H-NMR (CDCl;, mixture of diastereomers): 8 = 4.26 (m, 1H), 4.03 (m, 1H), 3.88-3.44
(m, 4H), 3.67 (s, 3H), 2.70-2.51 (m, 4H) ppm.

Preparation of 4-[(3S,4S)-3-Azido-4-(toluene-4-sulfonyloxy)-pyrrolidin-1-yl}-4-oxo-
butyric acid methy! ester 25a
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concentrated. The residue was purified by
chromat ography on silica gel to give 4.07 g (64% of

WQ2@8/083RNVR (CDCl 3, m xture 68 di ast er eomer s) PCBER2007/007968

7.82 (d, 2H), 7.79 (d, 2H), 7.41 (d, 2H), 7.38 (d,
3(29510 g @%i.}?‘tsm[(;\nb:?}@m ’ %Iﬁégjrlg{g}chlcl)icgbn@hégesggglrgg g;)whl)té 0°4C flo:lglowed
bg tHDaditoh 5.6 ﬁJerto s} ﬁﬁmo@%etﬂ%m.r\% 560 mdA@. 8(4m1m6b+bMAP and

P t
5419(950% 45 ralé?s‘m?%y e'v'a{'%e T hlé?rewg]n m'gﬁﬁfeaég%ég%@fﬁtmre

téhpélatiid B\Vérnl At @bncedfatelidtalen Lp h@thw\éc@(azéaua%a@d With saturated
2 07 nol %;ydga were solved in 32 acetonitri]|

af“tB‘I“P’W(E&h galutiep and hrine, dfied S’Vet'rspﬁ'Hg\ﬁH'Pr}ﬂﬁ%%ﬂ’eﬁénd

cohéentraftet TRE rdSidileUi£s MFied bly chRFhaldgrapdr @ili&eééﬂtdl i9e 4.07
for 2025hfo||ovve%mbytze addlt%on of O. g, 9

«Mrﬁ]?faﬁéter After stirring at roomterrperature
"IRWVIRI(GDTI,Unigtué o{&athrdaSPﬂHréc? s egh, 2942171139 WeRe), dsed, 2H),

and the m xture i rred anot her room

T iefa Ar End OGRS FBritent a8l FFre! €01 tle A4S 79 (m. 2H)
3 f 618yl 30-3 53 MR an),d-E5-3 b @24g 12.4 BMR 2.47
B e T T o PLagp ot 2.7 o
EISPP%‘M(d 1 H, 3.68 (s, 3H), 355(d 1H), 342

(d, 1 H, 25 2.80-2.72 (bm 2H), 2.65 (dd, 2H), 2.51

dd Pre t f ) ]
Fhsratioh RS D aRe vl d ety lehaxarhug s acid metyy! ester
283a- bicyclo[3. 1.0]hex-3-yl]-butyric acid nethyl
ester 27a 0 O \' SNO 30 27a WO 2008/ 083729 64

PCT/ EP2007/ 007968 250 ng (1.26 mmol ) 26a was sol ved
|n 249m ethyl acetate and 24 ml saturated sodi um

W olution followed by 764 ng (2.52 mmol)
6-tri psopr&@pyl phenyl sulfonyl chloride. The

reactlon m xture was stirred over night followed by
phase separation and extraction of the aqueous phase

8%%%6@‘.6\/3% 285 Hefe sty HOBLNGRL: tHl%'?&fow%'&aoéﬁ%&’\% £2.94

bri ne, drled over so ums
rimol) trishee! ahdsahore: dhe reactidn Mittererwas stieed at room temperature for

2.5 h followed by the addition of 0.9 ml (49 mmol) water. After stirring at room
temperature overnight 0.8 mi (5.77 mmol) triethyl amine were added and the mixture
was stirred another 5 h at room temperature and then concentrated. The residue was
purified by chromatography on NH2-silica gel to give 263 mg (64%) of 26a.

'H-NMR (CDCl5): 8 = 3.91 (d, 1H), 3.74 (d, 1H), 3.68 (s, 3H), 3.55 (d, 1H), 3.42 (d, 1H),
2.80-2.72 (bm, 2H), 2.65 (dd, 2H), 2.51 (dd, 2H) ppm.

Preparation of 4-Oxo0-4-[6-(2,4,6-triisopropyl-benzenesulfonyl)-3,6-diaza-
bicyclo[3.1.0Jhex-3-yl]-butyric acid methyl ester 27a

o
0, @ o
s
o

27a
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was purified by chromatography on silica to give 265

ng (45% of 27a. 1H-NWR (CDCI3): b = 7.18 (s, 2H)
wd2@8/08xept, 2H), 3.94 (d, 1 BB, 3.79 (d, 1 H)PCBEFD07/007968

(dd, 1 FD, 3 67 (s, BFD 3.62 (dd 1H, 3 58 (dd, 1

H), (sept, 2.72-2.40 (m
2521“7\9 . aﬁwnmobgserwaslegp[)edp@ﬁft n_ﬂL@trm @%@tgtqng ,24de saturated sodium
bftafBehatt 40%&% ,féno@earuylm Ez P\%&ﬁ@a%whfsegabbg ;?heﬁyucyulfonyu
aza- hicyclo[3 heéx- 3- ric acid
clodge\The rze%t'onmxt@(ﬁ Ygs e‘tvr tsveﬁmgh) fofigwediay ehasst ap@@rqtﬁn and
eitré'@tmﬁ'dﬁhe%%le&% gye ith &ﬁ:yl%‘&gtaié %E%@m\fﬁﬁeﬁ or§arfiéphdles were

The reaction m xture was stirred room
V\taéh?)%wme frige. dpied gver sodipmswpbatg: fligated ?n@tc%camrﬁwdméh%fes'due

w%@‘i)uhf'@i W‘b%ﬁa%ﬁ’é{ﬁy% dicato Yive 6B 0g aBYnUIR78i tri C

[ution was extracted sever al

t
NR SEREH S BT 4845 2Hia 28 (betiiren b BatDeS SAddetr) 370 (dd,
1AG B 1BS bﬂ§i 3’62 di'idbﬁll-l)"%SSj("dUeﬁ-!P‘Qeer (@9 @wl@éatﬂq)aadz 2.40

concentrate lve 28a ‘whi ch was used
(% ﬂ'ﬁbdtﬂrh%ﬂaﬂ U)erIm catl on 1H- NI\/R (CDCI3): 6 =
7 18 (s ZFD 4 27 (sept ZFD 3. 95 (d 1 H, 3.79 (d,
Egg é 58 (dd, 1
Pge atlaa off 04i6ﬁ4,@stéﬁopr p;q)-bergqusgfqtyl)(-}rp d4
bilcy&To[3.128}héx3- ylﬁbhtyﬁamcm?ﬁsfrepar ation of
4- Ox0-4-(6-(2,4,6-triisopropyl -benzenesul fonyl) -3, 6-di
aza- bicycl o[ 3. 1, O]hex 3-yl]-butyric acid
2, 5-di oxo-pyrrolidin-1-yl ester 29a 0 0 0 Abo,~,'N-D
O 29a 33:1 P@83729 65 PCT/ EP2007/ 007968

28a

30 mg (0.065 mmol) 27a were solved in 1 ml THF, cooled down to 0°C and treated with
0.045 ml 2N NaOH. The reaction mixture was stirred at room temperature for 5 h,
concentrated, diluted with water and the pH was adjusted at 4 with 10% aqueous citric
acid. The aqueous solution was extracted several times with ethyl acetate. The
combined organic phases were washed with brine, dried over sodium sulphate and
concentrated to give 28 mg (96%) of 28a which was used without further purification.
"H-NMR (CDCl5): & = 7.18 (s, 2H), 4.27 (sept, 2H), 3.95 (d, 1H), 3.79 (d, 1H), 3.70 (dd,
1H), 3.62 (dd, 1H), 3.58 (dd, 1H), 3.45 (dd, 1H), 2.91 (sept, 1H), 2.70-2.45 (m, 4H),
1.27-1.24 (m, 18H) ppm.

Preparation of 4-Oxo0-4-[6-(2,4,6-triisopropyl-benzenesuifonyl)-3,6-diaza-
bicyclo[3.1.0]hex-3-yl]-butyric acid 2,5-dioxo-pyrrolidin-1-yi ester 29a

o o)
0, Q o}
s o
o

29a
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180 mg (0.4 mmol) 28a were solved in 3.6 nm
di chl oronet hane foll owed by the addition of 265 ny
W@ 2008/08a12¢ ) BOP and 50.6 ng (6544 mmol) PCT/EP2007/007968
N- Hydr oxysucci ni mi de. The reaction m xture was cool ed
down to OC followed by the addition of 0.12 m (0.72
180519 (Ot mEwHr283prere splyed ims-Aan! dishloramgthape followed by theaddition
ogizss ﬁ@rm"s&mer)w EndYO n'i’g% ﬂm mendi) N wyedaxwé&.mm.de The
W

| or onet hane, washed 10% citri €

reagion Atdereauaneasied daveniolhdplowss Rithe ﬁdﬁ'ﬁan Bf 9-A2 ml (0.72

nﬁﬁél?é’us@ﬁ@ipyﬁélﬁ@l lé?ﬂlﬁé”maﬁlﬁturé whs %ﬁﬁ'&ﬂatﬁagm temperature over night,
concentr at ed he resi due vvas urif

SiSIPS HD S iegRpe BN Washad gah 10 Giriracis salgratad aguagius

b%gﬁ)onate"&dNNBn (aﬁ@@nﬁé 3drféd-ov3r Q{?duﬂrﬁ,su H)ate f’rltraied(&\%%ncentrated

Tge G%I@Jes\ga% pHrlﬁngby cgrcmzateg(aphyipu smga gg tg ggyy: 8(5ncpg @.ﬁ)%) of 29a.
'H- WRQ@DC&E')& Zr1gt§ls (zn) 2'2')7 (sept2H), 887 Yd 2AH) di7¢(d HH), 3.70 (dd,
KSR 3188 4 200 2402 ). .98 2B 6pr By P- A5 e 2 B H),

1I2)8-1’32§(d14,a12a3|-|ﬁp§mc| o[ 3. 1. 0] hex- 3-yl ] -butyram de 30aa
N O 15 30aa A: 96 ng (0.18 nmol) 29a

were solved in 2 mMl DW followed by the addition of
POe&'lrStlo%f NOB drizyamd xo - 468172/ 4,6 2Histpro gyl benedhé s iifonyl)-3,6-diaza-

v Bfer Sl yp e oo vas puritied by

chromat ography on silica 20 gel to give 31 ng (30%
of 30aa. B: 78 ng (0.17 mmol) 28a were solved in 4 n

di chl oronet h efoIIo by the addition of 84.2 ny
(0.19. mo| %ﬂg@ pl (0.17 mol) benzyl ani ne.
The T R xf was ool ed down to OC and 0.044 (0. 26

bl sopropyl ethyl am ne was 25 added. The

m xture was stirred over night at room

tenperdture, diluted wsh dichloronethane, washed
with washed with 10%citric acid, saturated aqueous
bi carbonate sol ution and brine, dried over sodi um

AS Bk phtptoets mmot)rz@hwbr@edw@@mnﬂ DM@ llowdd By ﬂ%saa@m@n\wa 019
|ed hromato raphy on silica gel to
"ﬁ %adg m yl amigey ayige Wes Shied o ¥ ght aém')
t&n;igra(uﬁe ari’d'&onc@nﬁéteﬂ bthe rbsidhe w‘ésﬁnﬁéh b bﬁrorr%t@?iljﬂ‘@ on silica
e()@}-%%o?f 1 , d, 1 , 3.67 (dd, 1
g t°9§’ 9430%hp 336(dd 1 H, 291 (sept, 1
H), 261243(m 4H) 1.28-1.21 (div. d, 18H) ppm
par - Ox0- 4- ( 6- ||so opyl - benzepes
FRRY B, e 8 55% o P R b e
aadltldn bf 8. an@‘(e:mﬁ\ﬂhel)mand 18.9 pi (0.17 mmol) benzyl amine. The
mixture was cooled down to 0°C and 0.044 ml (0.26 mmol) diisopropyl ethyl amine was
added. The reaction mixture was stirred over night at room temperature, diluted with
dichloromethane, washed with washed with 10% citric acid, saturated aqueous
bicarbonate solution and brine, dried over sodium sulphate, filtrated and concentrated.
The residue was purified by chromatography on silica gel to give 68 mg (73%) of 30aa.
'H-NMR (CDCl,): & = 7.33-7.23 (m, 5H), 7.17 (s, 2H), 6.31 (bt, 1H), 4.39 (d, 2H), 4.27
(sept, 2H), 3.90 (d, 1H), 3.77 (d, 1H), 3.67 (dd, 1H), 3.63-3.57 (m, 2H), 3.36 (dd, 1H),
2.91 (sept, 1H), 2.61-2.43 (m, 4H), 1.28-1.21 (div. d, 18H) ppm.

Preparation of 4-Oxo0-4-[6-(2,4,6-triisopropyl-benzenesulfonyl)-3,6-diaza-
bicyclo[3.1.0]hex-3-yl]-butyric acid-BAla-Phe-amide 30ab
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WD 2008/ 083729 66 PCT/ EP2007/007968 i NUN O H-rO N
NHz O1A 0 30ab 30 ng (0.067 nmol) 28a were solved in

wa@ 2008/0887¢h| or onet hane and 0. 2661 DMF 5 f ol | owePICDEP10E007968

addi tion of 10.42 pl (0.067 mml) DI C and 18.7 ngy
(0.067 nmmol ) dipeptide. The reaction m xture was
stirred over night at roomtenperature and
concentrrated. The residue was purified by

W graiegr aphy on silica gel to give 21 ng (48% of
I\éﬁ (ESt): mz (%9 = 654 (100). 10 Preparation

N (o] HO

X d’j ' | - benzenesul fonyl) - 3, 6-di
aza- bicycl o[ B. 1. 0]mex- 3iyl [-*butyric acid
3-(3-Am no-propyl)-1-[ (2R 5R) - 4- (1-
nmet hoxy- cycl ohexyl oxy) - 5- ( t #8Ry- cycl ohexyl oxynet hy
|)-tetrahydro-furan-2 yl]-5-nmethyl-1
H pyrimdine-2,4-dione 30ac 150 .S OO0 ON-"NN
30Chg0.66 HmmidI)/28aGk2rd8alved it Al BRhIBEbriéthade SHEPO R MAIGMF

re.solved,in 1.5 i.chl.grome e foll_owe t he
e B e fadononid oG RO bPRE g a7 M6 0947 oy
df@g(i&h.%en’émti)an%i((tareﬂwhm Stirfdoger hight atdZ@om temperature and

R, 4S, 5R) - 4- o - .
Cg’ﬁgﬁeﬁi"rﬁféﬁ’ﬁ ?E)% f ?ﬁi%&awxwtﬂe@ Y SHAMAERY 2R PR ALiGA 9§49 ke 7 1 Mg
(48%) oft3abahydr o- f uran- 2-yl ] - 5- et hyl - 1
im dine-2,4-diane solved in 1 nl dichl oronmet hane

h&%f%égdrggzo%fhg&}@g@?, on mixture was stirred at room
tenperature over night, concentrated and the residue
PABSaRHbh s DRy G2 I BRLGRDH BertohbShrsiRn 4 8- base
bicyclo[3.1.0]hex-3-yl]-butyric acid 3-(3-Amino-propyl)-1-[(2R,4S,5R)-4-(1-
methoxy-cyclohexyloxy)-5-(1-methoxy-cyclohexyloxymethyl)-tetrahydro-furan-2-
yi]-5-methyl-1H-pyrimidine-2,4-dione 30ac

/0 ‘O 30ac

50 mg (0.11 mmol) 28a were solved in 1.5 ml dichloromethane followed by the addition
of 26.1 pl (0.17 mmol) DIC. After 30 min 58.1 mg (0.11 mmol) 3-(3-Amino-propyl)-1-
[(2R,4S,5R)-4-(1-methoxy-cyclohexyloxy)-5-(1-methoxy-cyclohexyloxymethyl)-
tetrahydro-furan-2-yl]-5-methyl-1H-pyrimidine-2,4-dione solved in 1 ml dichloromethane
were added. The reaction mixture was stirred at room temperature over night,
concentrated and the residue was purified by chromatography on silica gel to give 61
mg (57%) of 30ac.

'H-NMR (MeOD): 5 = 7.68 (s, 1H), 7.30 (s, 2H), 6.32 (t, 1H), 4.60 (m, 1H), 4.37 (sept,
2H), 4.19 (dd, 1H), 3.98 (t, 2H), 3.89 (d, 1H), 3.85-3.68 (m, 5H), 3.64 (dd, 2H), 3.43 (d,
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25 1HNWR (MeOD): 6 = 7.68 (s, 1 H, 7.30 (s, 2H),
6.32 (t, 1 H, 460 (m 1 H, 4.37 (sept, 2H), 4.19
w@ dabg/od37p) , 3.98 (t, 2H), 3.867(d, 1 H), 3.85-BCHBBPINAT/007968
5H), 3.64 (dd, 2H), 3.43 (d, WO 2008/083729 67
PCT/ EP20Q7/ 007968 3.24 (s, 6 3.20 (t, 2
Biorst Gl ). 29 1) Asopt. {1y 2580253 (r0iSH)s | 985, 3H), 1.84-
114484y, 23144 dom. 22 .d,488Qppm24 (div. d, 18H) ppm
Fl uori nati on repar ation of
N- Benzyl - 4-[ 3- fI uoro-4-(2,4,6-triisopropyl - benzenesul f
FQibfimitiono) - pyrrolidin-1-yl ] - 4- oxo0- butyram de 35aa o
CN-PN1 F 35aa 10 12 ng (0.022 nmol) 30aa were
solved in 0.7 m DMSO foll owed by the addition of 1.42
P'ﬁiba(rﬁt@ﬂéf NoBénzyKE-[3.7R1090 41( 246 fr@lss%mbhzéﬂe)émfeﬁylémmo)

ﬁ e _react on m;(éure was stirred at 50C for
pyrrofidin; '¥H'4V\?’Ech utyramidesPadyueous anmoni um chl ori de
solution and extracted with ethyl acetate. The
combi ned organi c phases vvere washed with 15 bri ne,

dried over so® um sulp filtrated and
, vvas purified by
on |I|ca gel to give 6 ng (48% of

(FESl +) mz (% = 560 (100), 257 (18).

Prepardti on of 35aa

N-[((S)-1-Carbanoyl -2-phenyl - et hyl carbanoyl ) -nethyl]-4
-[(3S,4S)- 20

1§hfxd (M&rﬂm@% 36a§vJe"ré 5819&! ther nﬁﬁm?oll%wb& ‘BO%@Q&d?ﬁ)n of 1.42

yrrolidin-1 r_y - 4- 0XO- yram de
N

13 0,024 ) KFarid 912 NaNONEZE MiDph M x1€228. 352 e mixture
w(aQ <8R64 BTSY°L 1309k W&i \Wﬂu ‘é@cdrdtéh QqL?eo[lg aWquﬁ'chBYl@é’ solution

y the addition o

aﬁg exREeHWERBIhY! %%?oﬁf;(cqm@zed qrisémp @aeﬁ%werm W&S@Pg with

brine, dried over sodium sulphate, filtrated and concentrated. The residue was purified

by chromatography on silica gel to give 6 mg (48%) of 35aa.
MS (ESI+): m/z (%) = 560 (100), 257 (18).

Preparation of N-[((S)-1-Carbamoyl-2-phenyl-ethylcarbamoyl)-methyl]-4-[(3S,4S)-
3-fluoro-4-(2,4,6-triisopropyl-benzene-sulfonylamino)-pyrrolidin-1-yl]-4-oxo-
butyramide 35ab

0 g
o5 NMN\)LN NH,
H
H o) o
F

35ab

17 mg (0.026 mmol) 30ab were solved in 0.8 ml DMSO followed by the addition of 1.66
mg (0.029 mmol) KF and 10.77 mg (0.029 mmof) Kryptofix K222. The reaction mixture
was stirred at 50°C for 3 h, diluted with saturated aqueous ammonium chloride solution
and extracted with ethyl acetate. The combined organic phases were washed with
brine, dried over sodium sulphate, filtrated and concentrated. The residue was purified
by chromatography on silica gel to give 7.8 mg (44.5 %) of 35ab.



10

15

20

25

was stirred at 50C for 3 h, diluted with saturated
aqueous ammoni um chl oride solution and extracted with

werdogloszeet at e. The conbi ned 68gani ¢ phases WwePET/ERIOEW7968

with brine, dried over sodium sul phate, filtrated and
concentrated. The residue was purified 30 by

MShiEort Gy eohy 66 (0858 §é) to give 7.8 ny (44.5 %

of 35ab. WD 2008/ 083729 68 PCT/ EP2007/ 007968 M5

(ESI+): mz 1{,% = 674 (100&1 658}{/}9@. Pr epar ation of
Psenaratign qb 313-Aminp-rropyit-li2R 4R5R)-4- (1 -methaguseyeighesnioxy)-5-
(V-hfotoxyPecyclohexyloxymethyl)-tetrah dro-furan-2-yg-5-methyl-1H-pyrimidine-
(1-et hoxy- cycl ohexyl oxynet hyl ) -t etrahydro-fur an-2-lyl_]
zt%d'ﬁt?ﬂﬁ?ﬁ:q“q&’iﬁ]‘izi -aqlﬁgprg)yi-’bgnagqﬁ%ll onylamino)-pyrrolidin-1-yl]-
4% o3blityrahietedsaé, 4, 6-trii sopropyl - benzenesul f onyl am no
)-pyrrolidin-1-yl]- 4-oxo-butyram de 35ac / 0;s=0 NH

6-F ON~"~N(ONiIiQO -O0-NOH OHO0-0 35ac 10

20 nmg (0.021 mmol ) 30ac re solved in 0.7 m DWVSO
followed by the addition pf 1.34 ng (0.023 mol) KF

and 8.66 ng (0.023 I ryptofix K222. The reaction
mxture was stirred @t or 3 h, diluted with

sat urated aqueous anmofissey/ chl ori de sol ution and
extracted with ethyl aﬁéate. The conbi ned organic

phases re wash@d wt brine, dried over sodium
hate NTAT concentrated. The residue was
_g ifie 1*50 by chronat ography on silica gel to give

& D27 9% of 35ac. M (ESI+): nlz (% = 977 (10),
832 '({H , 135 (100). Radiochem stry 20 General
Radgbel ling Method 1. Model conpounds and Thym di ne

der ) ves 18F- Fl uori de *®&s azeotropically dried in
t he presence of Kryptofix 222 (5 ngin 1 m 25 MCN)
and potassium carbonate (1 ng in 0.5 m water) or
cesi um car bonate (2 by heati

(2.5 ng in 0.5 mM water) ng
20 meret0- 03t rEgB s oae wepdsalvesroniGf M EMRPO fallawed HY trgpddipn of 1.34
n*d’(i0$023 mmol) KF and 8.66 mg (0.023 mmol) Kryptofix K222. The reaction mixture
was stirred at 50°C for 3 h, diluted with saturated aqueous ammonium chloride solution
and extracted with ethyl acetate. The combined organic phases were washed with
brine, dried over sodium sulphate, filtrated and concentrated. The residue was purified
by chromatography on silica gel to give 5.6 mg (27 %) of 35ac.

MS (ESI+): m/z (%) = 977 (10), 832 (47), 135 (100).

Radiochemistry

General Radiolabelling Method
1. Model compounds and Thymidine derivatives

'®F-Fluoride was azeotropically dried in the presence of Kryptofix 222 (5 mgin 1 ml
MeCN) and potassium carbonate (1 mg in 0.5 ml water) or cesium carbonate (2.5 mg
in 0.5 ml water) by heating under nitrogen at 100-120°C for 20-30 minutes. During this
time 2-3 x 1 mi MeCN were added and evaporated under vacuum with a stream of
nitrogen to give the dried Kryptofix 222/K,CO; complex or Kryptofix 222/Cs,CO;
complex (up to 9.9 GBq). After drying, a solution of the precursor (150-200 pl of 6.8-30
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time 2-3 x 1 mM MeCN were added and evapor at ed under
vacuumwi th a streamof nitrogen to give the dried

weoopsd7ex 222/ K2CO3 conpl ex 69 Kryptofi x 222/ BSPEER07/007968

conplex (up to 9.9 GBq). After drying, a solution of
t he @}ﬂecursor (150-200 pl of 6.8-30 WO 2008/ 083729 69
S wes@Aded Theweastionseselwas sgalgd @ndeatedda dhe rgnge of
5@—@@5@ |forW%S305|ﬂﬁl'JsQ§| eﬁ?’& Iehﬁﬁlh@ dThé‘cth@ ré 088 mdftureas2:4Halyzed by

fect |ab ng. The crude reaction

am'xttqal @P!n&sT% B'I°§’E@cPeB§ Waéﬁ%?’}/?‘?’lf Enedpy co-infegdiop oh thgdeaction
PGt WiSthE iR 9Fd1é 5faRB&dDY Cco-1nj ection of the

reaction mxture wth the [F-19] cold standard. 5 2.

Pepti de containing natural Histidine 18F-fluoride was
zaﬁ@ardecaeheam by nsllicphliskiinbhe presence of Kryptofix 222

MeCN) and cesium carbonate (2.5 ng in

O 5 m vvater) by heating under nitrogen at 70- 10 90C

"#Gluotide &Qs'&@é&l’rﬁ:‘kall%ﬁé&& thé b?esEhE@OfZK@p%f&Zfi geMﬁg'\h 1 ml

wer e added and evapor ated under vacuumiw th

MeCNjiand sgaivm carbanateitd Ay, in Q- 5w \M@tiearPYdfeai'F@UM%’dl}fQQGﬁ at 70-
969> fr 1840 rﬁinuféfs @'ur%d'iMs' tﬁ‘neDﬁ/-@Q) 1 mmaﬁ@l%m chb%d and evaporated

reacti on vessel was seal ed and heated at 50-9
underyiRYurp Witia Hream eftitregeng Aftaniryipg Lﬁjéo'v@cab@futm precursor (150-

200 iﬂéfr?eg W irPOR ??%s%de@nﬁ{e\’r%h&@n Jége&wagrk%a%%ﬁq{eated at

8 en co i rmed 00|nject|ono
P90 115 mae g aask oo " Tgeorped @Ptr%wtrgﬁmar@'yzed by

aﬁalyltrdal Hpab PR Blto‘élucﬂ aeaims&ﬁéﬁ/@éﬂf.ﬁnéa%%%hﬁe%,of PSEaction

etc preferably
”§’6W\¢é4’1frsth§éfrl1§] &9'd stapdarg. ni xt ure of sol vents as
i ndi cated above. ii) The tenperature range could RT -
160C, but preferably in the range 50 - 90C Exanple A
Additipeal paintssi s of 3-[ 18F] Fl uor o- N-benzyl - 2- (4- 25
met hyl phenyl sul phonani do) - propanani de 1llaa- 18F
[ 18F] Fl uori de was el uted fromthe 8&% Li ght cartridg
D( vat er shhe sivens eeuitbe MG OMICHSCNWPMA, DM - oweéﬁrab'y

DMISDITHE soiéhés douldBlRe baatrﬁ&ﬁirérm wehwaé RdicatedBbold!
wat er (500 pl) and MeCN n). sol vent was

iy eanedT'l?yteﬁl%fth@ raige g Bﬁd'e}s‘\@c%rﬂ’?fé\‘abiydné'@ fAnge 50 —
omd h a stream of nitrogen. Anhydrous MeCN (1 m ) was
added and evaporated as before. This step was

repeated again to give the dried Kryptofix 222/ K2CO3

E&ampheeA Ré@oé%tr@%%)of aﬁ[“*ﬂ#m@mwn@iﬁzyl 2-(4- _
N-be osyl azjridi ne-2 carbo%;('a e 1Caa (2 ng) in

"}fmﬁfg'\éﬁﬁu' éebprmnwgeaaa%a After heating at

70C for 15 mn, the reacti on was cool ed to room
[‘%l—ﬁ @t Was eﬁJted fd rom lfﬁeegM\X Light cagt:lr\lldéeL (Wal)e'rs)mg aCRreLa%ﬁvial (10 mi)
with a solution of Kryptofix 222 (5 mg), potassium carbonate (1 mg) in water (500 pl)
and MeCN (1 ml). The solvent was removed by heating at 110°C under vacuum for 10
min with a stream of nitrogen. Anhydrous MeCN (1 ml) was added and evaporated as
before. This step was repeated again to give the dried Kryptofix 222/K,CO; complex
(2.34 GBq). A solution of N-benzyl-1-tosylaziridine-2-carboxamide 10aa (2 mg) in
anhydrous DMSO (200 ul) was added. After heating at 70°C for 15 min, the reaction
was cooled to room temperature and diluted with MeCN (1 ml). The crude reaction
mixture was analyzed using an analytical HPLC (Column Nucleosil C18, 250x4 mm,
5upA, 1 ml/min, solvent A: H,0, solvent B: MeCN, gradient 10-40% B in 15 mins), the
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35 m xture was anal yzed using an anal ytical HPLC

(Col um Nucl eosil C18, 250x4 mm  SpA, 1 m/mn,
waimsesiT2A: H20, sol vent B: MBEN, gradi ent 10-BOREBRWTI007968

15 mins), the WO 2008/ 083729 70 PCT/ EP2007/ 007968

incorporation yield was 95% The F-18 | abel|ed product
ingaEPOFBIRN; gk wap Y5 %o The Fetd labelled\greduct was confameg)|ky co-injection
wﬁﬁ%@lﬁﬁ@ B étéwda?alaﬁtr@émcouﬁeﬁanpl e B. Radiosynthesis

[ 18F] Fl uor o- N- benzyl -2- (2, 4,6- 5
tr| [ sopropyl phenyl sul phon-am do) - propanam de 11

Li ght
ceaTt e AR PRSI A 8 Wi

rigqPRAYEMeRYISWPYQ-8mide) 2propaBsamige 118B118Esi um car bonat e
(1 mg) in water (500 pl) and MeCN (1 m). The solvent
renove [‘-¥ heating _at 110C under vacuum for

nﬁlﬁ'uw%was slrediirera the R et Caﬁtﬁﬁ%%a@r%ma(ﬂeqﬁ'y'a' (10 ml)
i slliH of REypRfRIZO2AG ﬂdﬂaﬁota&ﬂr@ bsrbombsu Fiin Waer (500 )

ated again to give the dried Kryptofix
aeq, G (1 P8, theggiye t)g(a§6epr09ngrpyoqeatm at 110°C under vacuum for 10

nN1 bR é)étream(é% nﬁr@ehrAmrﬁ@m&WéCMeﬂw Wk added and evaporated as
hog%b%%am ridi ne-2- carboxanide 1

%WB@'?%EF%%'W%@@@f'eﬂxﬁw"fﬁﬂe%?%ﬁp&%comp'ex
(SSQ@B‘qqrA %aumrnof Nh@niyﬂf‘-aC(Q|4®trﬁmr§$h§ﬁ'ylélﬂplﬁ&@mamndlne -2-

cHBRRETR T0Rb 8 o) i ey s M QLP I Hh WS Riied Altef hping at

60 @forirme mikNugk %é&dtlbn A8 codledxd ravm teﬁfp%d rat&rd’éddﬂnlg&teo/wgh MeCN (1
olvent A O, sol vent B: , .gradi ent - in
"ierH‘F ﬁ%jd,é rF%%mPrﬁ‘%‘u“b%\”a? FB?{Y‘E}?%N 8t a’@ﬁ%Caﬁ*ﬁ*éL‘g!gfc%'“m“
Nualessil €68, 50d Y eim V&, 1anmhine a@derhy\ €RO] $YiasHt BOMe@N, yradient
4@%%#!;5}% ﬁ{lrﬁs@: grl]%?)&gorgtpontyl? miﬂ%) Ll'lfjmm% 1§ Iabgf( e%rloguct was
cOnflrh@ oyl codanjectidnbeitiziik F21 4 Sold sthinaridrurxtyip Bemgl cotinprhon-
am do) - propanam de 1lac- 18F [ 18F] Fl uori de was el uted
fromthe QVA Light cartridge (Waters) into a
Eemplé Ci Rhdibdhtids)s of\@-'F]Blusmot AHbieiryl-a%(3 Mr gipietioixypt223Isulphon-
5 ot assjum bonate (1 nmg) in water (500 pl)
a&%dog%boq\%ém”feﬂﬁ &ﬂ{rhe sol vent was renoved by heating
at 100C under vacuumfor 10 mn with a stream of
j . d ( ded d
(EIBHEH e RN 2013 b Gl ol il B AGETR = Fysactivipl 10 mn
\Agh\aesdldwnchf Kegbtdfixygzedsd mg)Zﬂﬂéé@@ﬁISamonaxlee{x mg)9n @at@Bgd$Qo ul)

I 0
=R BB RO Spersolvont i oA PTG A 190 S et for 10

nmawiibnasmnedm K Oitogeh. A@)ydramsd%b@lslr(bnﬂ) \mmqeﬁmdpﬂ\bapmd as
b?@geg ﬁ]hbsﬁgtég(lvag ?%feagkg{ %}air’?’ 9) r# \?theceqng% rrggtgﬁnx Oé%ﬂ(?&oé dcomplex
(Q\BtGqu\/b/K:mlu( idn ofl Y- beﬂ'mn(Buleltbmleﬁmypmnylﬁulphum)é) awridine-2-
YR 15318 A SBB od (AT SUEP b o
78C fve CR,migr thdireattion Was ©00teB t¢ roobhbtemipesgturet arel diluted with MeCN

(i,\g'@pﬁ'ﬁé) Er?ﬁ:lie?@acﬁfihﬁ lnﬁxtmswgg {ﬂal%ﬂ%@ L{: nggahnl Q‘%ﬂi bglqi Iﬂ_dpo ?@&an

confrrmed by coO-Injec
Nerclensib € #8.3450xAenm s, dohimin, solvent A: H,0, solvent B: MeCN, gradient

10-60% B in 15 mins), the incorporation yield was 97%. The F-18 labelled product was

confirmed by co-injection with the F-19 cold standard on the same column.

Example D. Radiosynthesis of N-Benzyl-4-[3-['®F]fluoro-4-(2,4,6-triisopropyl-benzene-
sulfonylamino)-pyrrolidin-1-yl}-4-oxo-butyramide 35aa-18F
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35 Exanpl e D. Radi osynt hesis of

N-Benzyl -4-[ 3-[ 18F] fluoro-4-(2,4,6-triisopropyl-benzen
w@200808¥7enyl am no) - pyrrolidin7l-yl]-4- oxo- but yPEIEBR®07/007968

35aa- 18F WD 2008/ 083729 71 PCT/ EP2007/ 007968

[ 18F] Fl uoride (5 GBg) was eluted fromthe QVA Light

cartridge (Waters) into a Reactivial (10 mM) with a

'?ﬂkmbh@@(@ésay WRS Bluted fPotr tHOQIN) Lj I_C?\Ilﬁ%ﬂﬁézé%w&téfsl?ﬂﬂéhe

I n wat er he sSol vent

Rﬁagtw%m@& wi(h 41%%&"1'%90%%3’&@@62252 @rBek Poiassivm qeghonate (1 mg)
.rmvat%r (/mo‘om Jaerﬁjt MEGR (P imiNiThe RBRBNt VEYHINES b)BEAtHglatMi1boC

evaporated as before. This ste

PRI RCRI SIS YA AT oF FEeoeABYsPYS VOB (A otiwas
a@@é@hﬂeva}o%t@é—gé:’ b&ofed |TWsl é!é‘p @hs repeated again to give the dried

N- B |
KRB 2o O amatee &1 ¢ 55 Msohitian af NBengyldercot46-2 65
trh&ibr%n&’ b]aniél#\bﬁulﬁj?ﬁzg-% 638iada-biydB}3. B0]ReRBBAPbutyRamide 30aa (2 mg,

rous %(io was added. After heatin
kel anhvians OUBORP0 Wi es adethAfiet 5u11Bd ot 801 Gy 15 min,
tﬁ@(éﬁ@ﬁ@i%ﬁccﬂﬂ% t@lrbbiheterWFérféthQ@hh dilutglwith M'JGN ¢ e The crude

reacti on m xture was anal yzed us n anal tical HPLC

rSHPR FYTeHAS ATV R0 anAnaACRHPIZn(Colm fohrgsord RP18,

250k 4/ aind, SPA, tfrﬁﬂ/mnmdmt ABH, (D/%NenGBaMéegg gg/n‘é@_lrgﬁ5&?:-5517ﬁ8 in 30
n e in or S 0 e

S e Ao PISLR SN e £h Bl Sdhet e Frdnea by

cbhgjedtioh Qithiahe FstasuldstEdn@ardidnahs aameeoluin. 15 Exanpl e

E. Radi osynthesis of 3-Fluoro-2-(2,4,6-triisopropyl-

benzenesul f onyl am no) - pr opi on-

EsahpVa E- R%loayﬂnﬁs@ of-BRiudeo-292u6-Iriboplop§F] Fl uori de

CE gt eGP Yo R ST A TP e i iag 2288 PG

of Kryptofix 222 (5 ng), potassium carbonate (1 ng)
(PEIRIRLER 1 5 05 gl Bltedditn o B v ranfods hal¥hil e =
Refattivial S% mbamithod sMumdm@‘efr}é?tgﬂbhm ﬁtzg)g/tbgﬂﬁsélﬁrgrm)bmse d1 mg)
SARR R P RPARENTT ol RE S Bt REeVBRalRAE S
UAdEY. \@bﬁﬂmlml;rs‘lﬂ mtr’l_s@wt_h(r:a‘ stiiene(er72 gﬂgl?ﬁ%’%ﬂxmnmrowm\elgfl (1 ml) was
<REBERT SiRpsEitit o BEsRe oo SAh DRRAIA ot o it i el
mmofamﬁ%(zmgtoempllmam @yl 2n MBOtibo of 162, A6AT riisdpeopyl-

beﬁ?eﬁ]'lt k@&qyﬁ%%nﬁﬁgl ﬁge&)gp{l}g%&-&%g@&%aﬁh%r&l azm?’dg BaHL ?ﬁj mg) in

ion Riur'e
aahgdrguasedMSS) (2§0quh) vearscdddeidc AfterHiftlahg éIﬁQI@rforLiimlrosthH teaction

o5 E3utef et Bryeenitlis e By BRI o, T8 Pugq reagpn
mllxtcm\paﬂ malyzrednyEichnlmlwg%HHlt@.(Gblman ILihedsdosmiRP1 8,d2f<4 mm,
5@;%3@ ﬁ?%ﬂpx:s’lg%'s@lgﬁﬁ%:%ecm 6£dfenf31 5047 §91| éb mins), the

incorporation yield was 49%. The F-18 labelled product was confirmed by co-injection

with the F-19 cold standard on the same column.

Example F. Radiosynthesis of 3-Fluoro-N-[(3-{3-[(2R,4S,5R)-4-(1-methoxy-
cyclohexyloxy)-5-(1-methoxy-cyclohexyloxymethyl)-tetrahydro-furan-2-yl]-5-
methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl}-propylcarbamoyl)-methyl]-2-

(toluene-4-sulfonylamino)-propionamide 32abb-18F
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Exanpl e F. Radi osynt hesi s of
3-Fluoro-N-[(3-{3-[ (2R, 4S, 5R) - 4- ( 1- net hoxy-

wae y@BosEzy| oxy) - 5- (1- net hoxy- é¥cl ohexyl oxynet hp¢y/EPBOT/807968
hydro-furan-2-yl]-5- 35

[@'ﬁ%@éhﬁéﬁ%{éljg %@[qxo 3 gjtedd th gm the %H-AP Xlrgi'\tnc]:a(;tngge \X/aﬁerg mtgyI
Rehetivise (- itH 4 gmutlmmmw t@fpmpwmh@ o’éei@hbcals&u 2.5 mg) in

wais SO 35, (BN g 1 Sabient i reesebifsetioral £ uncer

vadiiuen Ror 18ef6d with alstreamrof hitiigeh. ,anrmlrcukl MéCNfU Kﬂ))’\ﬂé@édd@d and

cYAHpraiR SHEEKIT-TTH 5150 VRS PSRRI ROABLS DB AR RIOR

2bpesic; emgidk @ olodem soxmmmwmt Qr4,40rikbpep W-Bdhz@nesulfonyl)—

=36 Pl 869 1 BAek g%yg &%é%%yc“%sévi B

n@gwxp-cyao@emxm@tr@nuetdamﬁptwén 2-yI]| B2 ByREEHIH@ 36 &ihydro-

ZQ p(ygmzfil @M—ﬁ}-prgeﬂgngogéH}egwgSqmpgrt}?p? (2 mg) in anhydrous DMSO
(200i 1) WhhaddbdC Aftbotadting a8 00 fof 30 frin,[the RatBon was cooled to room

STERTERP LTV, e 7t rmstion piors oy anglyees
using bpilanal.yfgcad w»m:l & ofumnth bi b}tdrfo@phenrgﬂl)o I_:{P18;, 5I prr\é}n_mllglirgasgévent A
e ST B M AR A BY PO 00154 058 528 Ter patboration
ynb&iahaﬁw%t 90C for 20 mn, the reaction was cooled to

room tenperature and dil uted wth MeCN (1 m). The

crude reaction m xture was anal yzed using an
Tae &+ 18 labelledhirbdiict ®ab ponfidd B rougsBilacdattdiRPMechebeypiNagel) and

rigsdsuth arcles T Lot meCRGhep Slsibh s Wakchisled Bl alling soution

ofyHE| tM\ieL$§ nBlY %6 pu’klﬁed’ hemEellr&i habedactish gramebiett tevaperature for 5

h - 1) d .
i, e by iR Hohs RpiRG AR ET HBLE: Bkl BR 6udis e win
thsefs-1 acchide;mdjahylnaﬁden’tg csofirat therfinalof-18iGEbeledvbrioduét fatly)
nd reaction at anbi ent

dt?éfﬁgeé eéjt g?g’ rﬁgnggém'%?l sp "Anot her | nj ecti on was done

usi ng anal ytical HPLC, followed by co-injection wth

e o A Bl o G5 S P S S gty
cycldhexylexy)e{1-methoey - C)E:leinqudao@méthdl)delyai’llqﬁgeifaram‘-2-yl]-5-
"%5'5:’?‘ Mgﬁ ;{8?% f%ﬁé(‘ﬁgx §%VR% Sﬁ“s(?lﬁ"b%é}’ﬁ@?%w )-tetra
bhyzhfrmsmfoamlamlybﬂ-p)&rolikﬂnﬂeylhﬁl-oxb butyramide 35ac-18F

H pyri m di ne- 2, 4-di one

4-[3-fluoro-4- (2 4,6-triisopropyl
['PrdRtwerids (6. %Gﬁhamam emtqwfmmnmemmmught]oamndg@ewmys)mma

BrCRERS T SR o 2 D Sl A v
water (90 ) and Me®N @ rrnlafTHérqunemTt was PgrRoves byg)aatlpg)aatﬁramnder
SELRERPY el o A0 e 309, 8l BREI e o
evaporated as before. This step was repeated again to give the dried Kryptofix
222/K,CO; complex. A 0.0104 M solution of 4-Ox0-4-[6-(2,4,6-triisopropyl-
benzenesulfonyl)-3,6-diaza-bicyclo[3.1.0]hex-3-yl]-butyric acid 3-(3-Amino-propyl)-1-
[(2R,4S,5R)-4-(1-methoxy-cyclohexyloxy)-5-( 1-methoxy-cyclohexyloxy-methyl)-
tetrahydro-furan-2-yl]-5-methyl-1H-pyrimidine-2,4-dione 30ac (2 mg) in anhydrous
DMSO (200 ul) was added. After heating at 90°C for 15 min, the reaction was cooled to



vacuum for 10mns with a stream of nitrogen. Anhydrous
MeCN (1 m) was added and evaporated as before. This
WG L@p/08&I29 r epeat ed again to gr8e the dried KryptDEP2007/007968
222/ K2CO3 conpl ex. A 0.0104 M solution of
4- Ox0-4-[6-(2,4 6tr||soprjo\&/
ronsm fesnrasatureaRd Jilltedswidi MeENJ1dp Wesradereretiammixtyre pmas
aMélgiéoetﬁlr%Qé”n 5ﬁ’alﬁmanﬂPQCQQMI'u)nnlLlé’rﬁosphere100 RP18e, 5 um, 1 ml/min,
- (1- net hoxy- cycl ohexyl oxy) - 5-( 1- ngat hoxy- ¢
59'&?’6I’f’eiilp®§9‘y?fﬁta’|MQQN gradient 5- 95% in 10 mins +1s095% 10 mins), the
nic%&fo%ﬂbﬂgﬁhcﬁ WagR3?; yl ] - 5- met hyl - .
H pyri m di ne- 2, 4-di one 30ac (2 rrg) i n anhydrous DMSO
S (200 pl) was added. After heating at 90C for 15 mn,
ThE - TERBEIIAbridiTct Was paHfidthMlgh HibalBAridSe {'f\%cherey-Nagel) and
PCT/ EP2007/ 007968 room tenperature and dil uted h
rM\W'G apgther TboflMeEl- Perretacian aieriasachisyed Ry afding golution

oﬂacano 5aﬂ|§itd/,surmeh cbﬁ'pguﬁ@ﬁ@f@%cﬁdrﬁ&rﬁwgkﬁﬁ&%?&atum for 5

RP1 8e /mn sol vent A: sol ven
"Oﬁ’veéml%’ﬁ'?” :‘3"39 5"%‘? Hsing apalytical HPLGg g’%"i’éd RY ﬁ@')'“leqtl‘i’é with

10 thmmgrzerdaétérmfmn&irdems;oﬁﬁ% the fihaer-fr8 lébeh@d)s:lddaék fully
gro uct vvas purified through Silica cartrid

RiQigsiade ) O Jadipcharicallyimé®d with anot her 1 m of
MeCN. Deprotection step was achi eved by addi ng
solution of HCl 1 M 5nm purified conmpound and
FPE:EQ‘Et*ﬂ'%TP ghrogyRasam of é%?ﬁ&?’éf’{fi“éfef"ﬂﬁh ep-injgetin ofAie £old standard
réfef ©Hig.on was done using anal ytical HPLC, followed by
co-injection with 10 the F-19 cold standard in order
to confirmthe final F-18 | abelled product fully
Hyepslgtie stability bI@Re Ratliovs aithesl | y pure. For the HPLC
chromat ogram of reaction m xture with co-injection of
the cold standard refer to Fig. 1. 15 Hydrolytic
stab|°I|ty of the R fluoro amnes 0 isF NHHDO,,

1\\@ab 18F 20 The R-fluoro ami no acid

der W at 11 ab-1 8F is quite stable under neutral
Wasic conditions (Fig. 2). Plasma stability of
uoro amnes 25 675 | EtOH were added to the
ive-vial and then 5 aliquots of 70 | of the
Ssdbudri On were i ncubated for different tine

15

peri ods.

20  The R-fluoro amino acid derivative 11ab-18F is quite stable under neutral and basic
conditions (Fig. 2).

Plasma stability of the R-fluoro amines

25 675 ul EtOH were added to the reactive-vial and then 5 aliquots of 70 pl of the Plasma

solution were incubated for different time periods.

~ 11ac-18F
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O 1BF NHH 0=5=0 I~ O O ~ 1llac-18F WD 2008/ 083729
74 PCT/ EP2007/ 007968 11 ac-18F is stable in solution
wowdos/ogdreen Plasma (Fig. 3). @ OS,N N N\ 1BEI/EP2007/007968
35aa- 18F 5 35aa 18F is stable in solution with Human
Pl asma ( Flgi . Inyvitro binding affinity In vitro
1he¢d8his SéEth?m%%thdN'gb'é%mﬂ" PlaspradfFigBdhbesi n anal ogs
for the human bombesin 2 receptor (GRPR) were
assessed via a conpetitive receptor-binding assay
1251- A0 [Tyr - Bonbesi n (Perkin El ner;
TBqg/ ol ) as GRPR—speC| fic
Y| The assay was perforned based on the
MGt on proxi gi,iy assay (SPA) technol ogy
( rpenter et al., Meth. MIl. Biol., 2002;
190 31-49) using GRPR- containing cell nenbranes
Per n El ner) and a erm a gI utinin (WGA) - coat ed
et e RS R BT S eTan BT b of | .
GRPR- cont ai ni ng nenbranes and WGA- PVT beads were m xed

in assax bytfer (50 MM Tris/HC pH 7.2, 5 MM wWd 2, 1
I—'W—M—'@éﬁﬂ-ﬂ&e prot ease inhibitor (Roche

IrDVigk DR RIingCirAy s@@éﬁft&tyl’&@daﬁlb)esh@rﬂlo‘ge ftf)ﬁ tA@human bombesin 2
coneentratl ons of appr oxi mat el 100 g RfOtEIn and, .
reg§P )({%f{ E CEGASSES V|aﬂ{é)n]qeété ece;ﬁ -binding assay using "“I-
[‘ﬂyZ?—fBoEn‘B)éEsi&](PBﬂcﬁr’Delﬁridﬂ; slmgiz(écwmylmeﬂTB@nﬁncﬂ) zEH\GRFPRQﬁﬁa%lﬁc
B8, THe ASEEE S GPTOT Lo A er £arihe Sontlitigh fromaty dsSay (SPA
tefhhhulbgyl(JW(aa?sarytebaﬁéleMdtm A8o/p$/bf Zboﬁ md31Th9)WRPR-
R R SRR (5 EimadRad wrast daricndaly Bl weA)-coated
PMTaads (Ametshbe B8<kisme). pl at es (Opti pl at e- 384,
Perkin-Elnmer). 25 At next, 20 pl GRPR/ WGA- PVT bead

m xture and 20 pl of the ligand solution were added.
BAkflye IGRRR-gomtaingsy rnamblaies and &YGATOM beadsavat uiived in assay

apot her , f m%&l a].g‘z d I at e
o0 @ ST P PRl 1M BT B0 retE pR sk mnibitor
(Roche Diagnostics GmbH) and 0.3% PEI) to give final concentrations of approximately
100 ug/ml protein and 40 mg/ml PVT-SPA beads. The ligand '*°|-[Tyr*]-Bombesin was
diluted to 0.5 nM in assay buffer. The test compounds were dissolved in DMSO to give

1 mM stock solutions. Later on, they were diluted in assay buffer to 8 pM — 1.5 uM.

The assay was then performed as follows: First, 10 pl of compound solution to be
tested for binding were placed in white 384 well plates (Optiplate-384, Perkin-Elmer).
At next, 20 pl GRPR/WGA-PVT bead mixture and 20 ul of the ligand solution were
added. After 90 minutes incubation at room temperature, another 50 pl of assay buffer
were added, the plate sealed and centrifuged for 10 min at 520 x g at room
temperature. Signals were measured in a TopCount (Perkin Elmer) for 1 min
integration time per well. The 1Cs, was calculated by nonlinear regression using the
GraFit data analysis software (Erithacus Software Ltd.). Furthermore, the K, was
calculated based on the ICs for test compound as well as the Ky and the concentration

of the ligand '®*|-[Tyr*]-Bombesin. Experiments were done with quadruple samples.

Synthesis of H-Y-E: Solid-phase peptide synthesis (SPPS) involves the stepwise
addition of amino acid residues to a growing peptide chain that is linked to an insoluble



10

tenperature. Signals were neasured in a TopCount
(Perkin Elmer) for 1 min integration tine per well.

wab@shgE® was cal cul ated by n@8l i near regressiPCI/EB100Y007968

the 30 G aFit data analysis software (Erithacus
Software Ltd.). Furthernore, the K, was cal cul ated
SHRRASLOTJAAlikeSUC S0 PRlySLYTNG: The Fplsimiakiesidee pf the peptidads first

aABibréd & £ eBrRRRHIAY IR BiIati stdpdrt (EYRAMnk amide resm%wnh its amino
1251-[ Tyr 4] - Bonbesi n. Experlnents ‘were done wth

IFRYRIT BisEed YAy -Protegiingrrgent flgprepyimethoxyearpenyh (FM@C) group.

The Fé?ﬂnﬁ’&pf@l/é%h@&o‘ép(@%'ﬁ%vehwm @8k @@pﬁﬁeﬁfﬁ% §§er$t'5—éuch as
addi tion of amno acid residues to a grow ng peptid

pPsHAiRe foRMPE and {ke Bextamine Asid 613%4}!%('%@@'68%@996 Fdred
VJRQE’ c%ﬁ%%“é@n?sgﬁﬁ;h a%@@%f&e%lcé?%dlirﬁ‘ide ﬁb@@) %ﬁlsopropyl-

rene,

oty amodimies (DECY. Uy engptigrale AIPRD; W fgpgation of a
pEftidd bordi thé réE@éil'ﬁPs ARSWaBheWifioh !hb%u@ﬁ?orﬂ Afted BOUBoN of the final

rotected with an tecting a

"$dks AAY). s PRUGE & ﬁfgemed (qcm@p"%ﬁms)rt is 197asly 7 the coupling of
R&-at,ept-opMy group is renoved wWith suitable deprotecting
agent such as 5 piperidine for FMOC and t he next am no
acid residue (in N-protected form is added wth a
coupling agents such as dicycl ohexyl carbodiim de
(DCC), di-isopropyl- cyclohexyl carbodiimde (DCCl),
hydr oxybenzotri azole (HOBt). Upon formation of a

pepti de bond, the reagents are washed fromthe
support. After addition of the final residue of (Y),
the peptide is attached to the solid support is ready
for the coupling of 10 RG-L1--Bi-OH WD 2008/083729
PCT/ EP2007/ 007968 76 Clains: 1. A conpound
conprising an aziridine ring being appropriately
activated for 5 | abelling purposes, wherein a
targeting agent radical, either directly or via an
appropriate linker, is attached either to the
aziridine ring or to a five-nenbered carbocyclic or
het erocyclic ring which is fused to the aziridine
ring. 2. The conpound according to claima1, having
general chemcal Formulal 10 R R N4 B L~ wherein
15 R represents Is,

2,4,6-triisopropyl-phenyl -sul fonyl,

3, 4-di et hoxy- phenyl - sul fonyl, unsubstituted
phenyl - sul fonyl, phenyl-sul fonyl being substituted
with 1 -
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5 R2 noieties, Ns, Cbz, Bz, Bn, Boc, Fnpc,

nmet hoxycar bonyl , et hoxycarbonyl, allyloxycarbonyl, Tr
woroaoygi7zo wherei n R2 represents hydrogen, subspCT/BPBA7/007968
or non-substituted, linear 7er 20 branched C, -C6

al kyl, cycloal kyl, heterocycl oal kyl, aryl, heteroaryl,
aral kyl or heteroaral kyl, OH OR3, NH2, NHR3, N(R3)2i
AEimsSR3, hal ogen, N2, C(=O R3, C(=0 OR3, C(=0) NHR3
or C(=O (NR3)2, wherein R3 represents hydrogen,
substituted or non-substituted, linear or branched

< - Oﬁc@dnbdund @J"rﬁénsw@yéﬂ &avidivd nn@Bélﬁ{; QEN@bﬂéﬂeWéotlvéfveor
hetero 25 ar or heteroaral

i dpSainirySses, WheiEine faenagaethedisab s e, phya an
hy dr fppedpriates ifket, l|§ éﬁ&!ﬂnea%ﬂhé}qaﬁé@ﬁﬁdlﬁé‘hﬁéi ortd é‘ﬂ?é—nﬂa'ﬁdoered
branched Ci ? éfc}j{ cl oal ky het er ocycl oal kyl ,

ar y| CarpRAYE f‘b%cf:ﬁlﬂ erocycie ﬂ69 which "h@lséﬁ duthg ag)r |d|ne3,@ng_
represents a |inker suitable for coupling with the

tar n ent radijcal B represents the targeting
ge%? %ﬁﬂ@ga d aggordingde slgim dohaing genera msm%ormqlal

and a phar maceut i cal | y acceptable salt of an inorganic

or organic acid thereof, a  hydrate, conplex, ester,

am de, solvate and prodru thereof. 3. The compound
according to cIaimZ,R_ ein 5 Ris Ts,
2,4,6-triisopropyl-pheny Lt:/fmnyl ,

3, 4- di net hoxy- phenyl - sul fRhyl, unsubstituted
phenyl - sul fonyl, phenyl-sul fonyl being substituted
wth 1 - 5 R noieties, or Ns; wherein R2 represents
hydrvgigqu substituted or non-substituted, |inear or 10
br anche C1-06 al kyl, OH, OR3, NH2, NHR3, N(R3)2, SH,
SRS a, Br, I, N2, C(=OR3, C(=0 OR3, O(O)NHRS

L e LV et S
C1- casxlfamy&ytunsubsmuled@hényl-antﬂom phenylespnﬁmutébtelng,s@smuted with 1 -
sel %keﬁm e(r5|8§n N &3’ BY E.’érf YGRS hZ;b@ Qng%gx ﬁd&)r@p %It]hcq%%%arbonyl,

substitute 'non- su tut ed, ' hear
Cl- Glylakygarbony), Trleeacybinpound according to any one of

cl ai ms %vr?é?& %12 %ggﬁ{@h%ﬂ %r# %ub?tnuted or non-substituted, linear or

2,4, 6- tr||soprop
3, 4- di merraanbed $he@ydlkyd,udytloalkyl, heterocycloalkyl aryl, heteroaryl, aralkyl

or heteroaralkyl, OH, OR?, NH,, NHR?, N(R®),, SH, SR?, halogen, NO,,
C(=0)R®, C(=0)OR?, C(=0)NHR3 or C(=O)}(NR®),,

wherein R® represents hydrogen, substituted or non-substituted, linear or
branched C;-Cg alkyl, aryl, cycloalkyl, heterocycloalkyt, aryl, heteroaryl,
aralkyl or heteroaralkyl;

R' and R, independently, are selected from the groupAcomprising hydrogen,
substituted and non-substituted, linear and branched C;-Cg alkyl, cycloalkyt,
heterocycloalkyl, aryl, heteroaryl, aralkyl and heteroaralkyl;

L represents a linker suitable for coupling with the targeting agent radical,

!

B rebresents the targeting agent radical,
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unsubstituted phenyl -sul fonyl or phenyl-sul fonyl being
substituted with 1 - 5 R2 npoieties; wherein R2

WO e@s®8Re S hydrogen, substituted or non-substPCT/ERZNNT/007968
| inear or branched Cl1-C6 atrkyl or OR3, wherein R3
represents substjtuted or non- 25 substituted, |inear
or AR RRAMasetisally gpeptablgisatiofandneraanie BEgaRic acid thereof, a

hy driggedte, &mpTé;@ e§téFF§iWﬂ€| @F\i‘a@éghmﬁlroﬁﬁlgqhéﬂeﬁf 1, having
gener al chemical Formula 11 wherein WO

2008/ 083729 PCT/ EP2007/007968 78 R and R4,

3.ndemnspigdund aetsrdmelte elaffl 2f WABkeiMe group conpri sing
hydrogen, substituted and non-substituted, |inear and

branched Cl-C6 al kyl, cycl oal kyl, heterocycloalkyl
arylR idTH, ezm@wéopr@;syabkyrhylenwodwtﬂ-ameaﬁmlpheﬁyhmfonw

represe bl e for coupli t he

tar PH l&@%nberﬂﬁavﬁw manwoﬁu'foré)ﬁe%grspastéuted with 15 R?

act |mar_et|émopijst he a_2| ridine ring; B represents the

2o ept aDETERIR. reAreaT s UTgER SUBRIBGaPrE Ressitaied, inear or
thgf%f dbrancﬁéwmact@lkﬁm' eR?, 1418, NHdRsaN'(F@P% SsRlSKAL @, Br, I, NO,,
an ro e frpound agcor

cl ai En 5, é(wg)éélgl%k %&O'ﬁ?l C&n@%ﬂj}g qd@ﬁ‘é‘l‘ﬂ%bn‘ﬂ‘%ﬁ'nﬁ depresents

sel ect echydrayenton Sulgstituted 60RGH-5HstiGitdt) URQERR brdHhed C,-Cs alkyl,

substituted and non-substituted, |inear and branched
Cl- Co aIWI 7. The conpound accord| ng to claim1,
havi ng general chem cal For rrul alll: R RNXL-B 20

R ! II% qri,/c\flsl &efﬁ‘{gBBYf{ r‘@{ﬁgqs{ggte ep(fm/np the group comprising hydrogen and
3 4-glibsgtutea>andpioarybsRbtedulifean Yihd brmeHES Cl-Od bk,
phenyl - sul fonyl, phenyl-sul fonyl being substituted

wth 1 - 5 R noieties, Ns, Cbz, Bz, Bn, Boc, Fnoc,

4ret HEtheyamigoany laccatingxy aay boa vt clainl 2 yhd3 weregrbiany! , Tr

or acyl;
R is 2,4,6-triisopropyl-phenyl-sulfonyl, 3,4-dimethoxy-phenyl-sulfonyl,
unsubstituted phenyl-sulfony] or phenyl-sulfonyl being substituted with 1 - 5 R?
moieties;
wherein R?represents hydrogen, substituted or non-substituted, linear or
branched C4-C; alkyl or OR?, wherein R®represents substituted or non-

substituted, linear or branched C;-C; alkyl, and
R' and R* represent hydrogen.

5. The compound according to claim 1, having general chemical Formula II

B R
\L—Ni(
4
R II

wherein
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wherein R2 represents hydrogen, substituted or
non-substituted, linear or branched Cl-C6 al kyl,

waeyososd7’kyl , heterocycl oal kyl, aryl, heteroaryPCT/EP2007/007968

aral kyl, 30 or heteroaral kgl, OH OR3, NH2, NHR3,
N(R3)2, Sky SR3, O Br |, N O R3, O(=0),OR3,
cﬁ‘nﬁ#@g @E @5%0("%33’2 selgrigddrom tie Grapp semARsing hydrogen,
gydfQﬂﬁﬂueﬂd}ﬂindnt&mdm@fednQlﬁlea‘iléh&tbkédéh&ﬂj C,Jds 288/, céloalkyl,
ran

het e'?%%‘&?&%‘?ﬁg Iarlﬁa?ﬁf?ma\é@'t A P%&'r%ﬂd he)(%{P%ﬂaﬂ‘M , or

het eroaral kyl; 35 WD.2008/ 083729 PCT/ EP2007/ 007968 79

nd R4, | nd ende,ptb are selected fromthe group
conp [QAreRe" E@ﬁéﬁu'a fo5 couRling avith,the Wwﬁt@w@@n? aﬁ@a' and for
L neﬂfpr@mlété)éa%hrﬁﬂof@.e gBiridink¥ing; cycl oal kyl,
het erocycl oal kyl , aryl, heteroaryl aral kyl and

het eroaral kyl ; 5 X represents N or C substituted by
hydrg@ieséntgmgn@ggmgsa®dtir5m@g] sui table for coupling
with the targeting agent radical; B represents the
targeting agent radical, 10 and a pharnaceutically

accem-tdaé)bﬁarﬁ%lcéutfcﬁllyaébdeﬁiﬂtﬂ@%lﬁof@n |ﬁ<5rg§r|ﬂb ér én%jaﬂlc acid thereof, a
t her eof drate, canplex, ester, am de, solvate

and 'E)'rdB%t? ”ﬂ %gapr aideRolateAed Aedaethe@chg t o
claim7, wherein 15 Ris Ts,

& & i SR PO HeiR Wbt ¢t e

phenyl sul fonyl , phenyl-sulfonyl bei ng substituted
, O ;. wherein R2 represents
hydr gﬂwasdl?ﬁ??%@a b sArlect e "@YP COMPIESRA yydrogen and
20 bsubstithred £0b-roh-sabkbitlitedOihedPBAd bMihe dNORS,, alNyR3) 2,
SH, SR3, d, Br, I, N2, C(=OR3, C(=0 OR3,
C(=0) NHR3, C( O)N(R3)2 wherein R3 represents

hy drgecomgdubatactarting tOElaAn: ﬁél\bﬁé %értaré:%ehuiidée%mﬂna III:
branched Cl1-C6 al kyl or aryl; and R4,

i ndependently, are selected fromthe group conpri sing
hydrogen and substgtuted and non-substituted, |inear
and branched Cl1-C6 alkyl; X represents Nor C

substituted by MN@X—@OB& The conpound accordi ng

to any one of cl ai pes and 8, wherein

III
wherein

R represents Ts, 2,4,6-triisopropyl-phenyl-sulfonyl, 3,4-dimethoxy-phenyl-
sulfonyl, unsubstituted phenyl-suifonyl, phenyl-sulfonyl being substituted with 1 -
5 R? moieties, Ns, Cbz, Bz, Bn, Boc, Fmoc, methoxycarbonyl, ethoxycarbonyl,
allyloxycarbonyl, Tr or acyl;
wherein R?represents hydrogen, substituted or non-substituted, linear or
branched C;-C alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl,
or heteroaralkyl, OH, OR?®, NH,, NHR?, N(R%),, SH, SR?, C|, Br, |, NO,,
C(=O)R?, C(=0)OR?, C(=O)NHR?® or C(=0)N(R®),;
wherein R®represents hydrogen, substituted or non-substituted, linear or
‘ branched C;-Cs alkyl, aryl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl, or heteroaralkyl,; '
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Ris Ts, 2,4,6-triisopropyl-phenyl-sul fonyl,
3, 4- di et hoxy- phenyl -sul fonyl, unsubstituted

w@b@sys37sul f onyl or phenyl -sul fonyl bei ng subspCT/EBPBA7/007968

with 1 - 5 R2 noieties; 359wherein R2 represents

hydr ggen §ub tituted or non substituted, |inear or
shr R CHSLR GeBengaryY. areeslecisdronine gipup pomgsiay Rydrogen.

C( @mee@(ar@riﬂdfﬁlb‘ﬂ%t%aoﬂé%ggﬁagrdﬁ@ﬂécﬁe?—@gyk@p?ﬁ@galkyl

sent s rogen
sub qt%%‘%f’agf?r%ﬂ heéﬁﬂ??fﬁ'*t"’lﬁ?'éﬂ anp,r\%etgpargkyb@r anched
Cl-C6 al kyl or aryI .R and R4, independently, are

sel egt ed fr U r|S|n hydrogen and 5
sub??f?ﬂﬂﬁ?@sgaﬂ ﬁoﬁ" UEE&C’.QLRY@&OQQ%, near and branched
Cl-C6 al kyl; and X represents N 10 The conpound
according to any one conpri si ng

1- ( Tol&R !‘fﬁ-%ﬁ}%ﬁbﬁwtaﬁ eaf?T F?teﬂ"ngwhé%ﬁ@fsa}m@gseﬁ radtca'
A y- Val - 13Al a- Phe- 3 y- am de

4,6-Trii | - benzenes | fonyl)-aziridine-2-car
box@ [gpres ti,t?\g,gzprgg ageph cadicg y ani de

1-(2,4,6-Triisopropyl -benzenesul fonyl)-aziridi ne-2-car
boxyl i

5R) %d((:al&.l?émg%ﬂ%@w%%%weoﬁa}sofsan("iorﬁ@%'ﬁe&gargeptﬂametiayreOf a

| ox ynwytdy,| gompléx, eetef,amide, solvate and prodrug thereof.
hydro-furan-2-yl]-5- rrethyl 2, 6- di oxo- 3, 6- di hydr o- 2H py

rimdin-1-yl)- propyl carbanoyl)-nethyl]-amde 11. The

& ONPTHe bt dicogrding tabireTewhéred ai ns 1 - 10,
wherein the linker -L- is selected fromthe group
conpri sing substituted and non-substituted, Iinear and

20 IR @mhed, G;lrﬂ%r@ﬂ))d(-)ahenw-xéﬂlf@@i 13)(4 dlrriisltH@d%dhenyl sulfonyl,
het er oc%?ctl oal, k

bst |t 1,
cobarRidRn slenaditin. BRaRUSEISHAPEROShbRe wih -5 R
al kyrheistiesy or Bsy| oxy, aral koxy, -C(=0 -, - O)O

(CH2)O)n Nl-l-h%? C(R'z %ée%%w%@q b%@gg)gr( nor? NF%SW dipear or

- NR3C( @rNRSred G, MR Ralkyl,-OE OIRE,, NHINNHBS, N(R3 )2, SH, SR3, CI, Br, |, NO,,

-(CH2) n & (un sub 3|tuted
o subsi G S IGR, BN o R TR R spbrgsents
0O O hydrogen, substituted or non-substituted, linear or branched C4-Cg alky! or
aryl;

R' and R*, independently, are selected from the group comprising hydrogen and
substituted and non-substituted, linear and branched C,-Cg alkyl;

Xrepresents N or C substituted by hydrogen.

9.  The compound according to any one of claims 7 and 8, wherein

Ris Ts, 2,4,6-triisopropyl-phenyl-sulfonyl, 3,4-dimethoxy-phenyl-sulfonyl,
unsubstituted phenyl-sulfonyl or phenyl-sulfonyl being substituted with 1 - 5 R?
moieties;
- wherein R?represents hydrogen, substituted or non-substituted, linear or
branched C}-Cq alkyl, OR?, SR?, CI, Br, |, C(=0)R®, C(=0)OR?, C(=O)NHR®
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wherein nis from1l to 3, -A represents -S- or -NR3-,
wherein R3 represents hydrogen, substituted or

woosesirse i t uted, |inear or branched Cl-C6 al KpET/EP2007/007968

cycl oal kyl, heterocycl oal kghb, aryl, heteroaryl,

aral kyl or-h ral kyl. .30 12. The , conpound .
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co i ses bito'qol ecul es selected fromthe group
co%f%ﬂrﬁsgen "Toepti des, peptidom netics, small nol ecul es
and ol i gonucl eoti des. 14. The conpound according to

f clai .- .13, wh LN th LN t
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hy dr propylcarbamiogh-medisyijleamidanm de, sol vate and prodrug
thereof. 20 17. A fluorinated conmpound, having any one

of general chemcal Fornulae I-F-A and I-F-B. RRa F
TIAB FhelgtpaunBfadcqRdiRg tOIEBRY ohk of claims 1 — 10, wherein the linker -L- is

selected from the group comprising substituted and non-substituted, linear and
branched C;-Cg alkyl, cycloalkyl, alkenyl, heterocycloalkyl, aryl, heteroaryl,
substituted aryl, substituted heteroaryl, aralkyl, heteroaralkyl, alkylenoxy, aryloxy,
aralkoxy, -C(=0)-, -C(=0)0-, -C(=O)NH-, -C(=0)N-(CH,),-C(=0)- and -C(=0)-
(CHy)n-C(=0)-, -80,-, -SO,NR?’-, -NR>*S0,-, -NR*C(=0)0-,

-NR*C(=0)NR?-, -NR3-, -NH-NH-, -NH-O-, (CH,),-C(=0)-NR3-CH,-C(=0)-,
-SOx~(unsubstituted or substituted aryl)-(CH,),-C(=0)-

{ o Q
\A/E:N_ , /u\/\A/ , or /g\/\A/
o]
wherein n is from 1 to 3, -A- represents -S- or -NR®-, wherein R® represents
hydrogen, substituted or non-substituted, linear or branched C;-C; alkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl.

12. The compound according to any one of claims 1 — 11, wherein

-L- is selected from the group comprising linear and branched C;-Cs alkylen,
-(substituted and unsubstituted, linear and branched C,-Cs alkylen)-C(=0)-,
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-F-A. 15 1 1]-F-13 - .
aglznt gclolmlprlsespblom(s)lecules sellected from the group comprising peptides

comprising from 2 to 100 amino acids.

A method of preparing a compound according to any one of claims 1 — 14 by
reacting a suitable precursor molecule with the targeting agent or a precursor
thereof.

A fluorinated compound obtainable by a ring opening flurination reaction of the
aziridine ring of a compound according to any one of claims 1 - 14, and a
pharmaceutically acceptable salt of an inorganic or organic acid thereof, a

hydrate, complex, ester, amide, solvate and prodrug thereof.

A fluorinated compound, ha\)ing any one of general chemical Formulae I-F-A and

I-F-B:
R’ R*
. /‘WL\B FjEL/B
RN R R' H/R

I-F-A I-F-B

wherein R, R', R*, L and B have the meanings as given in any one of claims 1 -—
14 and F is fluorine isotope,

and a pharmaceutically acceptable salt of an inorganic or organic acid thereof, a
hydrate, complex,j ester, amide, solvate and prodrug thereof.
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wherein R R, R4, L and B have the neanings as given
in any one of clains 1 - 14 and F is fluorine isotope,

wQ0ooanss7a9 phar maceutically acceptabl e salt of BOT/EP2007/007968

i norganic or organic acid wshereof, a hydrate,
conpl ex, :ester, am de, solvate and prodrug thereof.

2 Beoringtedepmronng Fayig ayraseof gegerahcherpigal Formulae I1-F-A
f 1 uogigalreg. conpound according to any one of clains 16
- 19, wherein the fluorine isotope is radioactive or
non-radi oactive isotope, nore preferably 18F or 19F.
5 21. The fluo?{nated conpound accordi ng tgo any one of
clains 16 - 20, wherein the radioactive flyorine
i sotope is 18F.[ 22. A nethod of preparing
fluori bekdhpg to an l\airmslia
- 22 by reacting aHdconpound-according tp any o of B
claims 1 -#$4 with an 10 appropriate fllprinating
agent under®appropriate reaction condi tRons. 23. The
nmet hod according to claim 22, wherein said
fluori nat yga agent i s KL8F, HI18F, KHlSﬁ%#QB a
tetraal kyl ammoni um salt of 18F-. 15 24. The net hod
according to any one of clainms 22 and 23, wherein said
fluqpy [ 1 86 ' -The, et cor ding.:
to- antanitdy, AT nd 8 5ETe deanddlad Whelt B dHerttims 1-
t enptandif é fluorinelfsotaped to 100C or less. 20 26. The
nmet hod according to any one of clainms 22 - 25, wherein
reaction tenperature is adjusted to 80C or |ess. 27.
The 3nstahphara@ceutitaliyacasptable salleof @h imdrgamis op @rganizdacid thereof, a

he GobS CORREER 408 il SRR Bl ' ond o

m xture thereof. 28. The nethod according to any one

CA A i Y/ ' . ich i
Bk gt ot B bR, S0 Bk Ul -
pharargdélstiBcal | y acceptable salt of an inorganic or
organic acid thereof, a hydrate, conplex, ester,

am de, solvate or prodrug thereof according to any
one of cl@ins 1 - 14 or- a fluorinated cHnpound or a

phar maceut\j cal | y acceptabl e salt ofRamNporganic or
or gani R aciyj/t/h-E{eof, a 1 3/\

4 X L\ 4 X L\
R7\/ B R7\/ B

H

N
| F
R

l-F-A III-F-B

wherein R, R", R%, L and B have the meanings as given in any one of claims 1 -
14 and F is fluorine isotope,

and a pharmaceutically acceptable salt of an inorganic or organic acid thereof, a
hydrate, complex, ester, amide, solvate and prodrug thereof.
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35 hydrate, conplex, ester, am de, solvate or prodrug
t hereof according to any one of clains 16 - 21 s and

wa2plagitaceut i cal |y acceptable carrier, dil uenPCT/EP2007/007968

exci pi ent or adjuvant. \WD$2008/083729

géfr/iFZﬁO?IOng?% 84 30. A kit conprisi ng@a vi al _
A2 &&tOélPﬂ@ﬁ&%{daa:m@ny 9"%Pf aiBsnifuA whergin the
phar flesripetisatepd i radiogqivalor ﬁoﬁ-@édwé&nv@&otd{b@r 8dFd refirably 'F or
organ,b:c acid thereof, a hydrate, conplex, ester,
am de, " sol vate or prodr ug thereof according to any one
5 of clains 1 - 14 and a phar rraceuti cally accept abl e

rriﬁr di | geldn exci,pi ent.. or uvant for th

nuf B flypria CQ"P&HHBSGHW’SF‘Qé?@"b @S Bflaims; 1~ 49, wherein the
21. Ribioabtivd fluctineyotspeig 'y one of the fluorinated
conpound or a pharmaceutically acceptable salt of an
i norganic or organic acid thereof, a hydrate, conpl ex,

23t eA,metAdd aﬁ‘prdﬁanr@d Mﬁ:‘nﬂatyd dbﬁ%[m& at&Rdingto ahy @f‘ié’of claims 16
one of ition according t

| a
cl ai n@%%yéﬁﬁt‘ﬂ & WQ“HOHBd §8?ﬁ§8n8 Sa”Y pre priRims ?DFﬁ\W'th an

and approprizé ﬂedSrlnam@hgemImgeﬁébpﬁ*mra@@fda@ﬁ& SSHdwRRE, for
preparing a solution of said fluorinated conpound or

conposition for adm nistration thereof to an ani mal,
p&ic| Uk methad dwmmg tdTlddd 22AwHeRirodai@fddrinatind ag &l is K”’F H'®F,

corrp 1} arrraceutl al I,y acceptabl e salt of
?ﬁ F@g t@?'kgﬁﬂ‘%‘%'“gﬁ %:r -eof, a hydrate,
con‘pl ex, ester am de, sol vate or prodr ug thereof
2h oot PRk Bty Gt i s wornan
accoagnbnngst( 8F.any one of clains 31 and 32 thereof 20
for the manufacture of a nedicanent. 33. A use of a

fluorinated conpound or of a pharmaceutically
2%.c e'DlheaMIemoﬂaictordfngan aniy bAe @RBliens022 ORgAMhdreinGkaction

t her gof ester am de, solvate or
pr od@ﬁ1 efaﬁléreé%? ‘885%%3%" one of clainms 16 - 21
or of a conposition 25 according to cl ai m 29 or of a
cor ny. _one of al ns O 31 t hereof
2 THERRlclRckfaPlioARg ofe sl 22 Sig jerttions
The teswestarerisiadigsted te BaiGwA8dssher ei n the di agnostic
i magi ng agent is for positron em ssion tonography. 30
35. The use according to any one of clains 33 and 34
2br Tmeanetngdaiccordimgris any oagohgainef 22 A D6 avmatiarayseaveht Brused

neur gRER &It ford RE8RES cofBRting DM 'S MENBRAA, Hvaa

and a mixture thereof.

28. The method according to any one of claims 2 — 27, wherein a solvent is used
which is DMSO.

29. A composition comprising a compound or a pharmaceutically acceptable salt of
an inorganic or organic acid thereof, a hydrate, complex, ester, amide, solvate or
prodrug thereof according to any one of claims 1 — 14 or a fluorinated compound
ora pharmaceuticelly acceptable salt of an inorganic or organic acid thereof, a
hydrate, complex, ester, amide, solvate or prodrug thereof according to any one
of claims 16 — 21 ,"and a pharmaceutically acceptable carrier, diluent, excipient or
adjuvant.
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Al zhei ner' s di sease, or imaging of
angi ogenesi s- associ ates di seases, such as growth of

wa@olmsmsi7anors, and rheumatoid arthritis. PCT/EP2007/007968
84
30. AKkit comprising a vial containing a predetermined quantity of a compound or a

31.

32.

33.

34.

35.

pharmaceutically acceptable salt of an inorganic or organic acid thereof, a
hydrate, complex, ester, amide, solvate or prodrug thereof according to any one
of claims 1 — 14 and a pharmaceutically acceptable carrier, diluent, excipient or

adjuvant for the manufacture of a compound of any one of claims 16 — 21.

A kit comprising any one of the fluorinated compound or a pharmaceutically
acceptable salt of an inorganic or organic acid thereof, a hydrate, complex, ester,
amide, solvate or prodrug thereof of any one of claims 16 — 21 or a composition
according to claim 30 comprising the same, e.g., in powder form, and a container
containing an appropriate solvent for preparing a solution of said fluorinated
compound or composition for administration thereof to an animal, including a

human.

A use of a fluorinated compound or of a pharmaceutically acceptable salt of an
inorganic or organic acid thereof, a hydrate, complex, ester, amide, solvate or
prodrug thereof according to any one of claims 16 — 21 or of a composition
according to claim 30 or of a kit according to any one of claims 31 and 32 thereof

for the manufacture of a medicament.

A use of a fluorinated compound or of a pharmaceutically acceptable salt of an
inorganic or organic acid thereof, a hydrate, complex, ester, amide, solvate or
prodrug thereof according to any one of claims 16 — 21 or of a composition
according to claim 29 or of a kit according to any one of claims 30 and 31 thereof

for the manufacture of a diagnostic imaging agent.

The use according to claim 33 wherein the diagnostic imaging agent is for

positron emission tomography.

The use according to any one of claims 33 and 34 for imaging of tumors, imaging
of inflammatory and/or neurodegenerative diseases, such as multiple sclerosis of
Alzheimer’s disease, or imaging of angiogenesis-associates diseases, such as

growth of solid tumors, and rheumatoid arthritis.
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