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Field of Invention: This invention relates to novel
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| abelled with fluorine isotope, preferably 18F,
nmet hods of preparing such conpounds, conpositions
conpri sing such conpounds, kits conprising such
conmpounds or conpositions and uses of such conpounds,
conpositions or kits for diagnostic inmaging,
preferably positron em ssion tonography (PET).
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In designing an effective radiopharmaceutical tracer for use as a diagnostic agent, it is
imperative that the drugs have appropriate in vivo targeting and pharmacokinetic properties.
Fritzberg et al., J. Nucl. Med., 1992, 33:394, further state 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.



time fromthe PET scanner. These radi onuclides are

i ncorporated into biologically active conpounds or
Whr@aokEdul es that have the function to vehi cl BCT/ER2007/008044

radi onuclide into the body to the targeted site,

e.g., to the tunor. Positron emtting isotopes include

carbon, nitrogen, and oxygen. These isotopes can
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optimal peptidic construct has to be determined.

Tumors overexpress various receptor types to which peptides bound specifically. Boerman et al.,
Seminar in Nuclear Medicine, July, 2000, 30,(3);195-208, provide a non exhaustive list of
peptides binding to receptors involved in tumors, i.e., somatostatin, vasoactive intestinal peptide
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done by various nethods resulting to the presence or
WMa0sH40441 | i nker between the radi onucl i de and RPEEEP2007/008044
bi onol ecul e. Hence, various |linkers are known. C. J.
Smth et al., "Radiochem cal investigations of 177
Lu- DOTA- 8- Aoc-BBN[ 7- 14] NH2: an in vitro/in vivo
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candidates for labelling peptides. Among a number of positron-emitting nuclides, fluorine-18
appears to be the best candidate for labelling bioactive peptides by virtue of its favourable
physical and nuclear characteristics. The major disadvantage of labelling peptides with '®F is the
laborious and time-consuming preparation of the '°F labelling agents. Due to the complex nature
of peptides and several functional groups associated with the primary structure, ®F-labelled
peptides are not prepared by direct fluorination. Hence, difficulties associated with the
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shown bel ow. Several such prosthetic groups have been
proposed in the literature, including N
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m mal ei m do-N-(p-[ 18F] fl uorobenzyl)-benzam de, N-(p-
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active peptides used in PET. Zhang Xi anzhong et al.
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receptor-expressing prostate cancer.” J. Nucl. Med.,
2006, 47(3):492-501, relate to the 2- step nethod
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| abel ed with 18F by coupling the Lys3 am no group and
=Acdiphatic @rgmatip or hetgrecararaatic, alicyelic
N-succi ni m dyl - 4- 18F-f | uor obenzoate (18 F-SFB) under

18 Iy b 8.5). Unfortunately, the
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unstable having for result to reduce the extent of
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tunors. Poethko Thorsten et al., "Two-step
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peptide. 4 V\D 2008/ 040441 PCT/ EP2007/ 008044 Poet hko
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0 raphy. " d j ncer . Res 2004

avove. [T g TRy T SRENIARR Frinaca e AR RRATING14) (ha-BEN(7-14)
were labaled Withi'%F iy cdupfing eHedlysd amino group and Aca amino group, respectively, with
N-succinimidyl-4-'®F-fluorobenzoate (‘®F-SFB) under slightly basic condition (pH 8.5).
Unfortunately, the obtained '®F-FB-[Lys3]BBN is relatively metabolically unstable having for
result to reduce the extent of use of the '8F-FB-[Lys3]BBN for reliable imaging of tumors.

Poethko Thorsten et al., , Two-step methodology for high-yield routine radiohalogenation of
peptides: "®F-labeled RGD and octreotide analogs.” J. Nucl. Med., May 2004, 45(5):892-802,
relate to a 2-step method for labelling RGD and octreotide analogs. The method discloses the
steps of radiosynthesis of the '®F-labeled aldehyde or ketone and the chemoselective ligation of

the '®F-labeled aldehyde or ketone to the aminooxy functionalized peptide.



car bohydrated Tyr(3)-octreotate (TOCA) anal ogs with
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The most crucial aspect in the successful treatment of any cancer is early detection. Likewise, it

is crucial to properly diagnose the tumors and metastases.

Routine application of *®F-labeled peptides for quantitative in vivo receptor imaging of receptor-
expressing tissues and quantification of receptor status using PET is limited by the lack of
appropriate radiofluorination methods for routine large-scale synthesis of '®F-labeled peptides.
There is a clear need for radiofluorination method that can be conducted rapidly without loss of



silyl fluorides. (Greene et a/., "Protective Goups in

Organic Synthesis", Third Edition, 1999, WIley VCH.)
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PCT/ EP2007/ 008044 It turned out that
di phenyl -tert-butyl-Si F derivatives are superior to

J.C.Walshi e mA przﬁl:atﬁn o BAEVH- ﬂu&tdm;lé»l/s@ tol?/uaﬂﬁe 18 labeling agents for

biomolggles; pPte/ming( npihi & LapeleLCat Jeattighhang, Joas: &2 Sopl 1:51-83; 4

Nucleaﬁ M&B/@Ihb bape!3. | 7up00% 1:0D98IRCHbE S PBT hbHS ddRiPgeRHE cohtaining one
18 | es are not presented or given elsewhere. / |

F, two| q’ nBl,_ngppS andsg te\gF lary butyl group attached to silicon with sufficient hydrolytic
stability. Based on this model compound, the inclusion of a thio-reactive or amine-reactive group
for subsequent attachment to a targeting agent was planned according to the abstract, but to our
knowdlege not published yet. Nevertheless, such an indirect approach needs at least two

synthetic steps, labelling and binding to a targeting agent to get a useful PET probe.

Choudhry et al. reported in their poster abstract on a one-step F-18 labelling towards Si-'®F
derivatives (European Journal of Nuclear Medicine and Molecular Imaging, September 2006,
Vol. 33, Supplement (EANM Athene 2006), P394, p. 306).



Ove F 18 Choudhry et al. In the correspondi ng poster
only nethoxy was presented as | eaving group regarding
W@-2008/0404dbel | i ng of silicon-containi ng nol ecul BST/ER}987/008044

di sadvant age of nethoxy is that the precursor
(starting material) cannot be separated easily from
the F-18 | abel ed nol ecule or targeting agent: the
retention time of both are too simlar to achieve a
conveni ent purification of the desired F-18 product.
It can be shown that those | eavi n% rou eserge:d Rg

it turneﬁqyéjaat d@gﬁﬁylﬁgqt-ﬁgtyhgfedqrwgﬁvesoq{@ LB og I phenyl-

d.methbmtmgwterﬁbtﬂynwéth?ngu%ghd@n@myahﬂytm@bumyl Tr@t.tteOof the abstract
achieve a F-1 sub g% nt successf ul

suggesi®an instans fabstiing ok bigmitulesrhythisimelBpd U bEXAITIRIES preoiAt presented
orglveﬁlggeg)hgpéjrsor Perrin et al., J. Am Chem Soc.

2005, 127:13094-13095 and WO 2005/ 077967 A, descri be

that nultiple F atons may be joined to silicon to

I ncorporate a great g(_ nunber of 18F atons ipto a
single tracer. hancevsr]mme densi ol tron
emtter3|nt i ng prodtct an t ah res the

silicon npis ﬁ\nder physi ol ogi cal di¥li ons with a
rate tha PMe with that of ec;\iy But ,
dependi ng~apA he nunber of fluori 2 0B

i ncor porat ed, conpounds of this i nvent [ ? r)y

charged or uncharged which is not predic JA ead| ng

to m xtures of products. Very recently,

R Schirrmacher et al., "18F-Markierung von Peptiden
In the qoriespénsling mer@r@amsquv wiagrpresentrst asigaviapopeup regarding F-18
IabelllnA%gcho C@%m*pé%@@ec&é&? T%%a%%a DY methens fid *P\%fjgw'erkﬁecursor

ara ron o or ganof 1 uor si Pafes via
(starting mterp&l) eanohbibe)eepasatedieasiy fr¢m1®¢:F Thprigbejed mjﬁwteeor targeting agent:
the ret%ﬁloh\ﬁme' KD &S tod & g*im%'r ?cﬁé {:orW%erﬂEPgrﬁﬁ:rah&?of the desired F-18
was synthesize ver ess S trac

produch itegaartedshoiva tha@bosgoleawnglgmlgve Rresantechys alkexy, gPMErising more than
one ca%roﬂ%g%ﬂ;\] m+%e# Fz%rg%? gﬁg i %g%{}gar% ré‘}g‘tgc?ﬁ)f/ éé(?ﬁ?evl.gaEF 18 labeling
and a sapeequfancsmewutsppawiemﬁQwebdeameﬁ ér18 @aeilmprogu@dw the precursor.

foll owed by an efficient separation of the

non-radi oactive precursor would therefore be
Perrin fradf érAredChernV\@xzow&z!@MQO%TB@@WWQOQ&W?%? A, describe that

multlplé: B J}ﬁ magl Q&i?o ﬁfco%l to’ nco%osagr%ratérQUWr g{lwp atoms into a

ect ernuc eot | Lester residues
single tmeunTmmwmaedestMm‘gey pEpesitramemttetshio tise resulingereduct and
I
StabI|IZ%£ﬁledéll|C§§ Wcﬁ&i uﬁhew(gﬁl%g%#? %gnc%lfét?ﬂ%q%la a g?}g r%ﬁ%ﬁ'g o, BAr with that of
8F decay | @dd@epeyldlmgloecthe desiber offiorine @toms motmratgdmpmpounds of this

et 878 aefo* 62355 A€o ASaEBRY s 8 Bluresof roducs
"Fl uorine-18 Label ling Methods: Features and
Very recgr'ﬁ@' R' ééhﬁr}rﬁgch% e?gl.s,i“@F-Markierung von Peptiden mihilfe eines Organosilicium-
Fluoridacceptors’, Angew. Chem., 2006, 118:6193-6197, have described the preparation of '°F-
organofluorsilanes via '®F-'°F isotope exchange reactions. A "°F-Tyr3-octreotate derivative used
for diagnosis of neuroendocrine tumors was synthesized. Nevertheless, this tracer prepared via
isotope exchange reactions contains predominantly the corresponding non-radioactive YF.
compound which lead to products with relatively low specific activity. The use of other leaving
groups followed by an efficient separation of the non-radioactive precursor would therefore be

preferred.



Reactions; PET chemstry - the driving force in
nmol ecul ar i magi ng", Springer, 2006, in press, has
woewBlosaed a review article describi ng chenm caPCHREB2007/008044
techni cal aspects of 18F-labeling: "[18F]fluoride is
obt ai ned as an aqueous solution [... ]. Due to the
hi gh charge density of the anion it is strongly
hydrated (CHhydr = 506 kJ/ nol) and inactivated for
nucl eophilic reactions. [... ] It is very easily
protonated, form ng hydrogen fluoride (EB = 565
kJ/ nmol), which then nmakes it wunavailable for further
Furthel‘ MUtshlods et blabehlgue g:l,arttdnﬁhﬁh of enprogstedinterkigotidichosphodiester
o ar

residud 0 POl H eI IR BRI B PRdy 6t Do PHAPGsPRIpRSIancy! group

used agilinker forthe Joliephasespnthésis pEStermirsl guanﬁaml o?#godeoxynucleotldes

Helv. C@'@{p]% (é@gvg%g?bl 3 3 lsgzllfag%éh]plx%a? t}&g\f)y -ég%rip??isnvatwes of

desoxym@piabtdes. - i on pairs and 'naked' [18F]fluoride of high
nucl eophilicity. For further anion activation phase
transfer catalysts (PTC) like tetraal kyl anmmoni um

Recen@)a IJyeRah eS/uohhydema///ﬁ@mwseséatbres dnggwosmwumby of Bss:c
1N CO ion wt

React/?{bst g%g_oqj .Q }vg{gl r)éégg)lré{rg)%cular /rrag(pg gﬁlpgﬁﬂ 2006 in press,

has publishedla r§V|6WEhrféléIGé$<§immg1cHEnﬂ@él&hd@é&h@tdaCaﬁjd tsecsft‘éF Iabellng
enera

‘BF]fIL{%)éuge Ilseétii@%ls %ﬁgalsqtglrl‘;gggs Bcgéqll% chabgg ttoe ! I)\arge denzlty of the anion
it is str@igmhytﬁéﬂeemAH 1 mkﬂml)%ﬂnﬁ&vmﬂ Irorwrele%@ﬁmb |réaﬁ;t|ons [...]ltis

very e%ﬁbﬁﬁ%}%ﬁ%ﬂg% h;drﬂag Rprih FEb- 5%5'&@ uW ich éhwa%es it

unavaildble)fboRRASORA ! Qét@amtrigc ﬁheréf@i‘e hex edmke plazeWindePabristic but polar
8F-| abel l ed directly wh r] g 2] 2C03/ C204
condltlcmffél i: gvgyeén{%gely&eeauctleoph ncra ig orpﬁgg% iR 2pRIRpriate precursors

is perfol@ieli th BigodEaproBd keIvems RN fRIoABSE b@ld; WitH @Boﬁtlcbmmswsh eRb ) thus
18F-radi ol abel |in when acid, is add rtic
renderipg weK - %aébﬂlt%ﬁ%ﬂ?égtien 19088 ERY| ’}‘?5?1’ d %EWBB gh'ah |“Eﬁ'e°Ph"'°'tY

For furtheuérdon BER/atibn phays ﬁmdfera:altmyéwdnd‘)hmé@ét%aekwamm%n@m carbonates
present 1 nvention,

ct of
(hydr °%’r"aF@t’ l?cmtes;.[,d] A W&'W%@ﬁrﬂ"&fﬂ‘épcf'%ﬁthefl’ﬁﬁptloﬁ’f@ |2|% A cygpbination with

potassmw@@&dufwe ang@maﬁe I l}@r@@;mnhacle[s ]$in@é1flt)’or@lﬁﬂn eaiomrapidi@%olvents
chem cal rder to sav.

eXh'b'tsC?ﬁ? § Séfﬁag Eaﬂf’ ehanagter }9[1?' IQFP%@“Y BW reagtipg rB?d'P%‘dﬁ Baﬁ‘f’ (G@s" . HCO;
), elimife¥idh Pedidn§ Bsh &Qnﬁetmlw&ﬂ:ﬂﬂié%uE’ﬁMt%ﬂZPOYAW@&M is the basicity

rovi de radiof l uori nati on net hods for obtaining

of the r E\‘H‘PBFP%‘E%’F HuscbassapiscppRounds surh ps bwmnfeeene f‘%‘l‘fO'ePt'CS for
cxamoh G Eh AL O BBl RT3 RIS b s

used [ stl)bst ituted target conpounds having gener aI chem cal
“Formula I, which can be |labelled with 18F, in a one
step radi ol abelling procedure. These conpounds are

For the?% ge:ﬁa!{br?so i S0l be &Magleﬁg%%vé 39h&h88 Ghich%iolvs The *oF- -radiolabelling,

l"'uorinati
when acid is added; in partlcular the '®F-radiolabeling of base-labile compounds which would

profit from such a method.

Therefore it is an object of the present invention, to develop a practical and mild technique for
'®F |abelling, of targeting agents like peptides in only one rather than two or more chemical steps
in order to save time, costs and additional purification steps of radioactive compounds and to



In a second aspect, the present invention provides
fluorinated silicon substituted target conpounds,
woreeos/opdef er abl y conmpounds bei ng | abel | ed wi t hP¢T/BP200TIE08044

i sotope, having general chemcal Formula Il, which
are suitable as radiotracers. In a third aspect, the
present invention provides silicon substituted
bui | di ng bl ocks having general chem cal Fornula III,
mhich are suitable for preparing compounds having

chem cal , Fornul a In a fourth aspect,

Pf°V'dep53é‘%H?' inatioa metheps fer P%‘PM%’@&?"&@H%&G of SPCERtey cﬁP@FW@ peptides
for the defeetigiooftdmbdayi ng general chem cal Fornmula |, as

defi ned herein above, nore preferably a net hod of

radi of l uori nati on of such conpound, wherein a conpound

havi ng general chemsipmaqroNthedinvbmtion: as al so defi ned

herein above, is reacted with a conpound havi ng

general chem cal Fornmula IV. Such nethod yields a

In a first Q5P e PraseRtindsIiRhBroided1difictn Subsfiuted thiget EdmpPounds having
fifth aspect, the Eresent |nvent|og is directed to a

generah@lqﬁraj@pl rne@ilowhis CARRGe '@J‘?e"éérm@urfﬂé“ ajoReistRp radiplaneling
proced@fe. FREKY GdmSdiRls A prelifelSRr Ern@@dstéd rladYHIMéhﬂ&F’e LrQQi%ﬁuonnatlon.
appropriate reaction conditionS to yield conpounds
havi ng general chem cal Fornmula I I Such net hod

Ina seE&HMs‘PE@tS tﬁerkﬁ'eséﬁ ﬁ'ﬁ/eﬂfloﬁ Er%‘%fd‘eg gluénﬁ‘é’zm’gi%% %%Lt@@éoatﬁyget

one o0 eneral chem cal Fornmnul ae
compogndse mon%lprai@' ably @ﬁmpoum%bgngiabeagcbwélﬂ ﬂUQfH’@ ippteB@rhaving general
chemichl WG WA ERSsUiB0R SOMARRIAERAN cOMpri sing a

conpound having genera em cal Forrmula | or a

compound being prepared with the method of the fifth
ina thu%sﬁgg{:t thegprgg%n%%%r@o 6%17@'8@ uEE’r?QQJJtHR%%?mJMQ @\ocks having

resent invention re

generahcmekmchl Gbrmulagllnghdh saeasertable:tmrprerzanng compbumwuawrrg general
h In,; |friSlatr ent a detectable quantity of a | abelled
c em'ce havi ng general chemcal Formula Il. In an
ei ghth aspect, the present invention relates to a kit

Ina fou%t%%%%%h@%ﬁas%%ﬁmv%ﬁtﬁ%ﬁ%rgl Iﬁgdgp {{Eﬁ% %rcrgggcﬁ.fcg%ug gct)mtp¥und having
generarF@remr&aanrmurh IT, #gkfinktlherdéin@bok, meora peéfammeetho‘dbﬂ S
repared with the method of the fifth aspect, or

radroflueam;rgg,qf SHEN cqpPqund. whetein a§ﬁg@pungh5w@g gpr@qfahqpemrcal formula III,
as also%ﬁﬁéﬂ R £RVE | i€Teaciid WRAG, coﬁ?ﬁiﬂuﬁﬂ ®Bting beﬁé’dalr'é’l@?rtucaquormula Iv.
manuf acture of 18F radi ol abel ed cofnpounds.
Such m&mrymlcﬁﬁgapgmphum layirg gengrat ¢henpeal Sormulardlent i on,
the kit conprises any of the 18F radi ol abel ed
conpounds as defined herei nabove or a conposition
In a fifttcasnect, $ienpresend invention i djrectéchtoppmethodfaf radiolabeling, of compounds
. i 1§01
naving GR1GT SerPEEALRICAEE Gy APPARRIL AR, 5° LR adkRlngats pepotion
conditions @ wiskicconipounds having general chemical Formula II. Such method comprises the

step of reacting a compound having any one of general chemical Formulae I and III with a

fluorinating agent.

In a sixth aspect, the present invention relates to a composition comprising a compound having

general chemical Formula I or a compound being prepared with the method of the fifth aspect.



conposition for admnistration to an animal, including

a human. Further, according to this aspect of the
w@e@sosi44i nvention the kit conprises a conmpounBCTERIONT008044

general chem cal Formula | as disclosed above al ong

with an acceptable carrier, diluent, excipient or

adj uvant supplied as a mxture with the conpound

havi ng general chemi cal Formula | or independently for

the manufacture of a conpound havi ng general chem ca

For all, Ina Jnt t he i.nvention
In 2 seyht st dhe pEpsanf aeicBB A0 B TeBPY B 15397 JPGRRES comprising
introdubiy iiftg agrKiented detaetbraduantiyed adabdiled @6mpdendiaving general chemical
medi cament, nore preferably for use as diagnostic
Formulathgi ng agent and nore preferably for use as imaging
agent for positron em ssion tonography. In another
variation of this aspect, the present invention also

In an ejgpth,aspect, the prggentn@\teé@on &Jﬁtﬁé ihakit compesing ayighgeataining a
predeté?Ferﬁffeer%ra Mty |cﬁ*§eédn%u%tfﬁv%§%ny AL BPGedtd) &ﬂéhﬁéhl B¥Aulae I, 1T and

g chem cal Fornul a use 1 n biologica
II1, inclydiog ascoampupt vdricht is preqsted witbl@m nne|hodtqf the fifthraspector B composition

of the s%ﬁﬁ’ S?;}ect téqcﬁwaﬂo\k?? gﬁ"écb{ﬁf%ﬂe chleF I@érﬁs )LCER eorléﬁﬁjvgfwt for the

I ned I nabo
manufao;ture 0&"°p rre@qlabeledtdoemcﬁds d«ccgndagrtosms GSPMQf thg, present invention,

e i st ol . PRRUEARS ES a8 SRR IRSK ol
compositien careprisingcthersame, eq. .dn @gwdet formi arela ngwtag!_encqntmn_m an
appropﬁ%tg va@p %r En%r al'lﬁ'&g'p'ﬂgs&)'ogﬁg@e%{ﬁeﬁtaaége;%ﬁatiﬁ&g?%? gczrllé\ﬁ?und or

ent
composlmrefnr admnnts&naaoeso ao ahimal Uusgudifng ahegmanpudinels abeoriing to this aspect

of the pggs%%gﬁk%nﬁ:q%etﬂe ‘f’(ﬁ‘lcPren%nn%%g %onjnﬁ&txrhc] tLawri%%J-.ép g?lnq%ﬁremﬁl 1I'-'f)Hnula Ias

dlsclosmpm}xe along with ah.ccenmbimctarrren dnlﬁemthexcspmntrbr&ﬁipmht Supplied as a
e kit of ht h ect 0

. f.
mmture%@ﬁ%(?@&@ﬁ'@gu ?Y;‘ﬁ%@ F}?r@b Mcal r‘?ﬂb'i"ﬁgaoqn e&SPF?’gD{l gy the

manufacfire BPS tbmpBurthSand feridradleaiddy FamsLigest preferably
for imaging of tunors, of inflammtory and/ or

neur odegener ati ve diseases such as nmultiple sclerosis

In a ninf aspBkg Rl preserst ilertion & dlﬂefctefdlb d |6B&lied%:dPhpound with '°F isotope,
angi ogenesi s- associ at ed di seases, such as growt h_ of

having S@ﬂ'qrﬂ' aherisal Formladl for piee aamadicamantmerespretagably fasgise as

dlagno%%églﬁé 'aBQntoécndtrhSrel &!@F&BIPRX ubé agﬁﬁ‘é’glh& %Eéﬁﬁf)ﬁ B&sitréh emission
description of the invention and Tn the clalns,

tomogr:@;ﬂy tneanpther vegiation gthstag;getf,t thgrpresen lventign g{ﬁ@fﬁﬁ@tﬁs to fluorinated
compoa{de Unich sfee.'h%ré ﬁre?erﬁsw&héd GRAI'TE i96toBe aRe nﬁﬁcwmerbeneran

gr oup carbon atons, such as,
chemlc@mp@ II rfm lh%ﬁ in biglpgiral assayp/and ¢rg@ngtqu§ph|c ggnsyﬂcatlon
i so-butyl, tert-butyl, pentyl, iso-pentyl,
neo- pentyl , heptyl, hexyl , decyl . Al kyl groups can
In a tentl aspeple theLitresentinvention rejates 4o theyusikaf @gy fluatinated compound, as

defined 'F}\éijélﬁﬁ%% gérclﬂ e Rrgcu%r ﬂ'lelfé:BWorgflébLh%tl@fmé@n&l@ pgrrt%ljlar with

positron emission tomography or for the manufacture of a medicament, more preferably for the
manufacture of a diagnostic imaging agent, most preferably for imaging tissue at a target site

using the imaging agent.

In an eleventh aspect, the present invention relates to the use of the compounds having general
chemical Formulae I or II, including compounds being prepared with the method of the fifth
aspect, or of the composition of the sixth aspect or of the kit of the eighth aspect for diagnostic
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can al so be substituted, such as by 1 to 3 hal ogen
atons). Mre preferably alkyl is CL-Cl10 al kyl, Cl1-C6
wW@Rkwplo4au1 C1- C4 al kyl . As used herei nafter in PEEEP2007/008044

description of the invention and in the clains, the

term"cycloal kyl" by itself or as part of another

group, refers to nono- or bicyclic chain of alkyl

group with 3 to 20 carbon atonms such as, for exanple

cyclopropyl cycl obutyl, cyclopentyl, cyclohexyl or

re prefera cycl oa | is -C10 . .
imaging, O\ R fefrpoeéroeﬁenawmgwﬁ%rgp%%@ fostRplEFaSY faimaging o
tumors(; y)Cinﬂﬂthdtory Aad/us ﬁébrbeé@emétt\erdnsdaséh&udﬁ&srnhmﬁp'l@ 8clefosis or
iLnventio t he teun

A'Zhe'mﬁ‘[e? Q'PS%% PBQH I!{Wg'"g Bta”Q'%%?’fesl:? rasgecipted;dispasgs, fupR as growth of
solid tghérdPand &frBé mateidddrtndies. having 5 to 14 non- or

bi-ring atons of a cycloal kyl; and containing carbon

atons and 1, 2, 3 or 4 oxygen, nitrogen or sulfur

het er oat ons. Mor pepiled Besbriptiohf edpyentdal kyl is

C3-C10 heterocycl oal kyl, C5-C8 heterocycloal kyl or

C5- Cl14 heterocycl oal kyl , nost preferably C6

As useheieeélﬁ@ﬁéfluomel@elscnp%nttwsb im@estionodridan thenclbm the term “alkyl”, by itself
e i nvention and in the clains

ion of t
or as p?§r°§na gﬂ“ﬁf QEHP, reterg fasa siraight ghain grlfﬂgi’?'i%’t"é@"h?|klegr°“p with 1 to 20
carbonréldm%étﬁ:hsa@(lﬂ&r éﬁarhﬁlﬁzmbthyﬁ|dﬂﬁwfb{'bﬁﬂt/§dipropyl but l, iso-butyl, tert-butyl,

nyl met | eth I but
pentyl, d‘?‘bﬁ i/"%/@?%9?%V'A§gm¥|ege’f¥éré°¢i%\f‘ﬁ@ PHP? ﬁén al§§ iSypspted. such as
by haldy‘entdf&'ns MyaRixyIgroass! G fCJ—élRofy‘ @bUps ot OECH,L4r)Bgroups (which, intern,

ers to ar ups havin 0
can also R RIpRIEA AU S P o dinalgeh temale dMGrs PAelRIRANGRSY is Cr-Cro alkyl,
C,-Cs @XAPLeE,afkywhi ch are phenoxy. 11 WO 2008/ 040441
PCT/EP2007/008044 As used hereinafter in the
description of the invention and in the clains, the

As useHQfeF@inaftﬂr'ﬁﬂhé'des@fbﬂtonaﬂf hié“i}’!l/ent%fn%n‘allmr\eaélbimsj&fé t@ﬁﬁ ‘@fcloalkyl” by
but contain at | east one carbon-carb

or alk
itself OU%M%O%?"O(‘WWF%JP FRIGE, to s of Picyslic chgy & %Yéﬂ@ﬁam'ﬁh 3to 20
carbon(azorﬁ@ saEHK&s) Yor exaphplelcfefo bl Ndiclobley!, lésadpémwetmﬁrte&m or

the description of the invention and iLn
cyclongny VgrmreHRRERAIBS CiFenOiRioR W Lairs G R%'Oa"%dPPs‘ preferably

Cs cyclBa@. the foll owi ng nmeaning: a substituted or
unsubstituted, straight or branched chai n nonoval ent
or dival ent rad| cal consisting substantially of carbon

As useé'h@relrmffé'i fOBE deSeHptioh of tHe |ﬁ@eﬂ4ﬁ>§f§nldrmﬂé3ﬂaﬁ\f§j tHexXéA Y
m one to eight carbon atons, . 0. but not Limted

"heteropbcl?ﬁglm by ltgglh?,q as Qgrbpf(ﬁjmtherrgr%trgprs to groups having 5 to 14 mon- or
bi-ring étoﬁ‘rs%f'ﬁyﬁbébﬂ&lhﬁhd Eéntﬁlﬂﬁrg darbén BRRiYAndBND, 3 4 dxyGen ASitrogen or

used herejnafter in the description of the invention
sulfur hetefoatamshMotq RiFfesably Retereayivioatky} g1 Gedry ineterpeycigatiyl, &s-Ce

heterocgb@amw & GALC,Y hblerstyCRaky) , mBstire@rduly L kerybcydalkyl.
ef i ned above. As used Rereinafter in the descrl ption

of the invention and in the clains, the terns "al koxy
(or

As used hereinafter in the description of the invention and in the claims, the term "aralky!" refers
to aryl- substituted alkyl radicals such as benzyl, diphenylmethyi, triphenylmethyl, phenylethyl,
phenylbutyl and diphenylethyl.

As used hereinafter in the description of the invention and in the claims, the terms "aryloxy"
refers to aryl groups having an oxygen through which the radical is attached to a nucleus,

examples of which are phenoxy.

11



al kyl oxy), aryloxy, and aral kenyl oxy" refer to al kyl,

aryl, and aral kenyl groups respectively |inked by an
wW@00g0404at om with the al kyl, aryl, and aral kePgI/EP2007/008044

portion being as defined above. As used hereinafter in

t he description of the invention and in the clains,

the term"aryl", by itself or as part of another

group, refers to nonocyclic or bicyclic aromatic

groups containing from6 to 12 carbon atons in the

ring portion, preferably 6-10 carbons in the ring

portion, such as phenyl, naphthyl or

As useHQiefﬁhaﬂ?Hr@mWﬂés)thptloﬁsofl#ﬁ@mvbﬁﬁdhl anaffih @ie ¢18inmid) ehe terms “alkeny!” and
he_i nyention and ip the cl ajns,

alkyn){lj gq?%rszfﬁgr&nrdggpﬁ as fo&alkyf tbgépqnt@p aégaataqqe c&ﬁrbgrh el gp double or triple
bond, @B@é&fuvellyelfnefesprbfér%m T dnyPad C2CL4lkyhlg at ons; 6,

10 or 14 n electrons shared in a cyclic array; and

contai ning carbon atons and 1, 2, 3 or 4 oxygen,

As useBiHef&184ter |r9fhe5déa|sf:ht5tldh&§f$ﬁ@ﬁw@rﬁﬂbn dneanmeEdainds, the term “unbranched or
het er oar yl %roups are: thienyl, benzol[;qt]@:l hi eny

branchﬁgtﬂwq{(ﬁlkgl” aBT‘?Yﬁ g’ﬁ){pllowlﬂg Wﬁi"@n? su t91i or Hw%pﬁmuted straight

or bradcﬁ@@enaﬁfmmwlbnt HedvARFadixAl, coﬁéigmgegudstanx.anu &¥edaybon and
henoxyt hiinyl, 2H pyrrolyl, pyrrol %{qﬁl nm dazol y
|

hydrogEQr%ppgﬁl ng nﬁwpatwatuoaﬁngﬂa,\mg from P gty carbon atoms e.g., but not
limited wmedfyxlerﬁw n-brPOI, hZdemul,: 1 n%ﬂhaﬂﬂbmm ﬁt-%bkyll)nﬂﬂhleb{yl and the like.

i ndol yl', i'ndazol yl, purinyl, 4H quinolizinyl,
|squ|nonI qU|nonI pht hal azi nyl , napht hyri di nyl ,

As usellWieRaFHer Wine dé'samiohrﬁflthe iﬁU@rﬁtIoﬂ'dﬁM'm tr@aﬁblniéafﬂé&éﬂhy karalkeny!”

car bazol yl, carbolinyl, phenanthridinyl, acridinyl,
refers tgarpmakf ﬁWCthB AL L) ﬁPHP'GP ,tq@ﬁkenyl Sl @ﬁﬁ&‘?%?tPo"e
I sot hi azol yl , phenoth|a2|nyl I soxazol yl , furazanyl

and phenoxa2| nyl. 12 WO 2008/ 040441 PCT/ EP2007/ 008044
As usegherrinatter imtbe Pﬁﬁ'@@ﬁsqf theipxention anddy the ¢laims, thetgims cglkoxy (or
alkyloxﬂ/)"‘gfﬂcﬁ&eaﬁd‘aﬁan@ﬁﬁo% r8RIr %o BIKGI G/ ARdARalkérRyl g%dp@respectlvely linked

Indicated in the expression using "substituted
by an qxéﬁﬁ’h%‘@ﬂ‘ Withrihe aliyl, éB’i iasd aralkany pertiop r?&f'"@aﬁse‘EPf@Pg @Igove
provi ded that the indicated atom s normal valency is
not exceeded, and that the substitution results in a
As used hersiinadier in t@eaigs@rinﬂ@mﬁ thedinventiop ang i thepelaims, thederm Saryl®, by itself
or as p%ﬁt‘gf érgdtg g}orﬁtru? QB rtc? rrr]tngn r a}cﬁ ?frg?{&)r%nﬂ{:( Qtdn‘?éhctﬁaapéjécﬁftéihmg from 6 to
12 carh‘oorammam be ringtp@rtwn prefenablycii @ canbon® mbgurmgmrtldnh such as phenyl,
ps may be sel ected from hal ogen at ons,
naphthﬂ%p%t}d'hl's}ﬁmhagﬁtﬂyl Cl-4 al koxy groups or C6-Cl2 aryl
gr oups (mhlch intern, can also be substituted, such
. i N f r i " n
as usedfelirehet o BEARGN 8 HBhue on U3 I AR el nteronr, by
itself ortasaoar@fmrwfheugrquwerefe@do gpaips(Mayingdx tor e ning atoms; 6, 10 or 14 w
j ani lqugr
electroﬁss 9@§§1(1£_§ycﬁ99rr5¥ ;%{de%%tfﬁlgﬁ:crﬁg% %ﬁac EanE 9 $9P4 oxygen, nitrogen

IS se
or sulfunbatermruacﬁxamless@ftmoa%srquadiacmdlmemd b¢rtzofb]tlﬂeanyl naphtho([2,3-

itien 5y b 95435144, B ey RBgt M RV capnen
phenoxitbiirsilneH-pyirolyin pyinelyldissidazqyli pyrazdlylt pwndthraznrtyh parichidimyl,
pyridazin)€ infdlofiif; isbiR8olly € BRin@SIRAMYBIyi, indazolyl, purinyt, 4H-quinolizinyl,
isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinazolinyi, cinnolinyl, pteridinyl, 4aH-
carbazolyl, carbazolyl, carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl,

phenazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl und phenoxazinyl.
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nmeans any coval ently bonded conpound, which rel eases
the active parent pharmaceutical. The term
WO posieadgl’ as used t hroughout this text means tPEI/EP2007/008044
phar macol ogi cal |y acceptable derivatives such as
esters, am des and phosphates, such that the resulting
in vivo biotransformation product of the derivative
is the active drug as defined in the conmpounds of
formula (1). The reference by Goodman and G’ I man (The
Whenq@%@hgar rm,gecl?qp Wbsﬂtﬁtgld gﬁ%%bgggmggrgﬁé agﬁjéqaéeem I ﬁ}ﬁ PRS ochnore hydrogens on the
atom uﬁné&éd in the bRprbB8sion Ueing s bbstituted” Qﬂl‘dﬂﬂh‘ceﬂww #bél¥ctioh from the
i ncor por at ed r odr ugs conpound of the
|nd|cat?,ql ggoé%t prqvweg Apat the gi,dg:aﬁﬁdeejgméd\qgva AGYiiH Qot exceeded and that the
subsﬂtutid?'ﬁ%b@lihalh W@all?rsw&omm&dlﬁl @Ommﬂﬁuh@tlﬁﬂ @su’#’ iciently robust
hat the nodifications are cl eaved _eithe

to survivg Lﬁ‘?'ﬁé’“ntﬁﬁﬁ Usigful dpgreesf RUAtWTAm a redetion é?‘llﬁélf% I:filnd formulation into a

pharm&@UR6 tmpBEiaek.UtHe besfut'ﬂ:@n@érﬁ'@wm% b@fseté&%cﬁhﬁﬁ ®alogen atoms,
i nvention include those conpounds wherein f

hydroxy | g£eR: &1:0+ m}'tﬂxab@ow&e-gu@w' QEOUPRAWRIFEY @s@yn R gsvhe
subsht&t@& ﬁ&%'ﬁiﬂiy”fb@ﬁélb@éh afhf¥)) Or an anmino group is
bonded to any group that, when the prodrug is
adm nistered to a patlent cl eaves to forma free

As useB%F@MerWth@r&%cﬁﬁnon%f tHeEPPERIoN\EdYin tHeY Bhif, tﬁéQéFFH (ﬂﬁonne
prodrugs are described for instance in WO 99/ 337

sotoper(F iefess Bl isuiopes of e Toariae oy 9GSt GIuafne Kotope () is selected

from rad[¥aefiROsACrabRiaglve |§Utobéfﬁfeeﬂ&@ﬁ>acﬁ<feom1dﬂi6§ |§Ht@pe is selected from
characteri zed by excel |l ent aqueous solu

®F The nepdadieactp cavY fugsne isaforig sglested featy |'_<'/ mat abol i zed
into the active inhibitors in vivo. 13 WO 2008/ 040441
PCT/ EP2007/ 008044 As used hereinafter in the

As USQ&’e‘%ﬁ!Pﬁnﬁft?’dﬂ they deseaption eithe diveatien and inrfhe 6'|aé[T‘§réhe term “prodrug”

meansta?& '('E’évaléﬁﬂy%r@% ‘iom‘fpSQH@ N@ich fllkhsel &Y hélRe pRként pRbimRdutical.
hefein as a pol yam de obtai nabl e by (poly)condensati on

The terg"preirug s 4158 JRIOFHAM (45 1o MEABS hesel ATEREsIRAFabr agcqptable

denvaz.t,@@s@aﬁgg b41bisOBmRiestdid pHOYKBRAtEE SRR @hdt&hé re%u@.hglmvo
term"am no acid" nmeans any nol ecul e conprisin

biotrangforTias Proct ARINFIGNBNG @GP ARPER abHEag hehs Fompounds o
formulzﬂ{l)ﬁtﬂ%e r%?enc@%ymdh% mur\‘\bﬁ k"ﬂﬂe ph&nERbeR ?Icﬁi Bééis of

wor ds, am no nmol ecul e t ha

Therapgyiaso & 2 MC%%WMnE‘E |EcﬁwéI99? B'&Haniﬁr%ﬁ%@fﬂft‘g%'geﬂif 15)

descnbh@vérﬁgruéﬁ gleﬁ&%ﬂy %ﬂ%réﬁﬁﬁc&%@l‘&&? 'Pro@rbgfs oFf Q*ébbhpohﬁ‘d of the present
I"pha position thereto, but no ani de

mventnqmq:r@dqge@argq PY &Qﬂ'fé'ng fipgional wpwma@tnﬁmwm@mﬂe@such a way

that theARb&ficatlofy Bréttieh iy, Bithé&r lmrwﬁeaﬂﬁlﬁlgﬁ&?oﬁﬁrv%xw the parent
group at the C-termnus Is not consi dered as a

compoufich fredrugspiihe sempounds of the pr@eabwwtmlnﬁm these ra@mpounds
wheren‘?f@r %ti}%@ Rl oliSucABsIRERYdrBRy GdupDndné @§MH@§.C carbon

I's obtained fromsuch a condensation is_ defined
atom, oagn aﬁgm ppap i, befped to any group that, when the prodrug is admlnlstered toa

patient, cleaves to form a free hydroxyl or free amino, respectively.

Typical examples of prodrugs are described for instance in WO 99/33795, WO 99/33815, WO
99/33793 and WO 99/33792 all incorporated herein by reference.

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability and are

readily metabolized into the active inhibitors in vivo.
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An am de bond as used herein nmeans any coval ent bond
having the structure | | -C(=0O-NHCH or HCHN (O=) G
WO 2008/0k084ei n t he carbonyl group is provided byPGHEP2007/008044

nol ecul e and the NHgroup is provided by the other
nol ecul e to be joined. The am de bonds between two

adj acent am no acid residues which are obtained from
such a pol ycondensati on are defined as "peptide
bonds". Optionally, the nitrogen atons of the

As us&ﬂ%%giglﬁggd? %:kgegq%ﬁ%gl nd#&ﬁgtgwgne gq/\%\lrﬁqlﬁ l%;/el)égn%){rp&}erms "amino acid
sequeﬁwfahﬁabépﬂdecbﬁ defined pefkimas aipdfairide diitainBBle by (poly)condensation of
siﬁ?’crl ion, of the invention and in the clains, an
at lea 916'“ i3F4Sesi due is derived fromthe corresponding
amno acid by formng a peptide bond with anot her
inafter in the descrkﬁ)tl on

s usqRETORGEATL B8 SeRd PoPn SHane MPHESN 300 B Jage, e torm “Bmino aci

meanssawmal@eumm@ﬂﬂﬁg lab RaBBSNY @hiny PeEand étgeém%ercarboxyl group, but
Icial amno acid residue

no perﬁ?és@enwgaw.t e H}%?%‘Fe o AtNSF WoElsn8g arine %‘H‘i’ o2 qojegule that has a
carboxXyRS héll Rsnctidmeity @it & Qﬁﬁh@ﬂﬁ@@%mhmwﬂ |8&dt dne lff%élt@ldﬁfgen preferably
be further classjfied as %@ anal ogues
in amhﬁr%’ﬁ@PﬂH&éﬁ*Pc YRoRMideibead in B}g 'e%ﬁetraﬂaweoa 0es ab@'pepﬂde having
a free BMHORYroGY 8Nthe NafErmhLBGEInd o fosd @btssxyagdaubcat tﬁéJCItQﬁhﬁmus is not to be
non- pr ot ei nQ enic amino. acid resi

considB RN e HOMOESHL MBS APoVAGE AT Je, anitle band hetween two

adjaceAfaflinbeRidvéeriuds WhitAlis BBRiredIron BEcH S EoRFPRARUNE dfhéPas "peptide
acids, e.g., from proteinogenic am no acids, namely

bond™Ala, Arg, Asn, Asp, Cys, An, Gu, Gy, Hs, Ile, Leu,
Lys, Met, Phe Pro, Ser, Thr Trp, Tyr and Val; or
non protel eni c am no aci ds such as hono anal ogues

An amige bf?lnetaél‘ﬁéﬁgﬁfet‘," BI$PAS 2A% FALIGH HoBA RaYiRG the HEBSHeN has

been |extended by a nethylene group, e.g., honoal anine
honoar gi ni ne (Har) honocyst ei ne (Hcy),
-C(= OSI'NfbéHutoam ne’g CHNYO=Komhi st i di ne (Hhi),
hom)l sol euci neL( Hi 1), honol eucine (He), honolysine

(H y) hononet hi oni ne (Hre), honophenyl al ani ne (Hph),
honmoprol i ne (Hpr), honoserine (Hse), honothreonine

wneref S BTEIAHTS BRERR 310 BEB 0% N ltle e by e
other nagi¢cute taddedioingtiefhe amidentearids| betweeyr tomadjrcenbamino acid residues which
are obfafﬁ%? rfrtoﬁgs%gnfeya\ﬁ]&g%gnggpgéstf&ré?g r&eﬁr?%ﬂ £§1'ebef>ﬁéé) Béyés".%sﬁ%ally, the
mtrogen atoms of the polyamide backbone (indicated as NH above) may be independently

alkylated, e.g., with -C,-Cg-alkyl, preferably -CH;.

As used hereinafter in the description of the invention and in the claims, an amino acid residue is
derived from the corresponding amino acid by forming a peptide bond with another amino acid.

As used hereinafter in the description of the invention and in the claims, an amino acid
sequence may comprise naturally occurring and/or synthetic / artificial amino acid residues,
proteinogenic and/or non-proteinogenic amino acid residues. The non-proteinogenic amino acid
residues may be further classified as (a) homo analogues of proteinogenic amino acids, (b) B-
homo analogues of proteinogenic amino acid residues and (c) further non-proteinogenic amino

acid residues.
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honoal ani ne (RHal ), 3-honpargi nine (t3Har),
P- honbaspar agi ne (RHas), (3-honobcysteine (pHcy),

W@ 2080#agl ut am ne (3Hgl ), (3-honohistidi ne ((3MEI/EP2007/008044
13- honoi sol eucine ((3Hi 1), R- honol eucine ((3H e),
3-honol ysine (PHy), 13-hononethionine ((3Hm®), R
honmophenyl al ani ne ((3Hph), R-honoproline (3Hpr),
(3-honoserine (RHse), (3- honothreonine ((3Hth),
P- honot rypt ophane (PHtr), (3-honotyrosine ((3Hy) and

pccord BN 5 (R Bhars SRS T Relf oSO BB, .. fom
acid ((3 Aad), a-ami nobutyric acid (Abu),
proteir iy s BV S e b7 R o B, HE 2§ e, eu Ly,
Met( Phé\Rab, Sé Thi, TopePynant Vapord (6- Ahx), 8-
qrri nooct anoi ¢_aci d %8-A_oc), 9- anm nononanoi ¢ aci d
non-protgiNRARKIC aiNA AcIAY FYERASI ¢ aci d (10- Adc),
hombZarrabgues of pqu@élﬁbgzermﬁérdigbja%idﬁdﬂﬁerei?ﬁé;zhiﬂ@m ha€ béér éxtended by a
, azetl dl ne-2- al oo I C acCl d, ) .
eiiidia SBRy P ) TRMREENGR) 20 cRarT OIS (Ha fomocysteine (Hy),
hdﬁi@gmfmﬁhamﬁg?, r{dal?a)istghe m)bﬁdmeihulbaahé (R ﬁ’%fﬁ@ea&ine (Hle),
a-Ccyc| o Cl he. ropar cl.ne ra), .
PBObSIr G G R B (Hd e R A re et Remoproiine (Hen)
hémis ey (Heeg Mmontdtaonide (BM) honfotryipyshank (&), Aembtirbsine (Hty) and
4- hydroxyproline (Hyp), allo-isoleucine (alle),
hpm ﬂ'ffl?rﬁmé)'( Lan), (1- naphthyl)al anine (1-Nal),
B-hdniodhapiguBy bj ﬁﬂoféirhdgén(q?atrﬁlﬁb)acid%wrie%lﬁ iﬁr}ﬂe{hbﬁeﬁé grou Pr;]as been
. nhor.v NALS a) , or ni | ne n), enyl cin ] ,
e bEesh At brcertan ancing Saftasdsal Vel SEvad ande e.q. B
h6Sealaninet(BHaNEB-0Shaargitthé (B I3 odid4¥pataliine (BHas), B-homocysteine
(@4 B-Ramogul as T amestidine (BHA). B-nomoisalsucine (BH), B-
nbihoReis 4BRI) B-RaNbEKYL (BHIE hdribmbmiinishai! §1 | ¢
acCl ) , -C erne (1 SO- S), I am NORr opl Qgni C
ha’@PBh?%f}")‘%fd&g])agrf'ﬂ'é‘sa’i%')é‘? iﬁ'ﬁ(ﬁ)—h?@aﬁﬂ"e (BHSE). B
heméthiesHine @pith) BLHontsthy@tdonanr®daibir), RiHdRIlybsiha iBh§) and B-
éviBl ﬁg DE@QX[ al ani ne substituted in para-position
hareralinedBiddal kyl , -halide, -NH2, -CO2H or Phe(4-R)
furtheAer-pioteifbgenicdmidd Fidey b.g., dlamioadipitBadid Qrstd, B-aminoadipic acid (B
Ag‘ﬂ/ EP2007/ 008044 - hal i

de, -NH2, or -CCRH); peptide
EATNGUAE CPRUAEN); a0 RNC il (e b A3TUiR (M), 4

am@dbutyrié Acid§34xb30) 5-aMinovAktiE abldablavateamaidRbRsHiRSacid (6-Ahx), 8-

such as thejr N-nethyl ated anal o%ues. C}/cl ic amno .
angiogstangiy agid @_r"éﬁ%i %66‘@’!&1_“8“6’?0'?18 d §961&) nPRminedecaneis acid (10-
A8S), PramirstRdeSarbic &bi@ (12PAR0), aldrfinditbefiB acidAkuf, dzétifite-2-

exarw,l es. .and dst ails reference can be rrag_e to, e. q .
carbeyylig griddAze), Prsyplopgxyiaianine (Chajpaitruline {CH). dalhwdkodlanine (Dha), v-
cdtBbBiglutarR HP(Gh L d-dY¥IoheX\BGIPERE (Chg), propargylglycine (Pra),
pyrogiutamic acid (Glp), a-tert-butylglycine (Tle), 4-benzoylphenylalanine (Bpa), &-
hydroxylysine (Hyl), 4-hydroxyproline (Hyp), allo-isoleucine (alle), lanthionine (Lan), (1-
naphthyl)alanine (1-Nal), (2-naphthyl)alanine (2-Nal), norleucine (Nle), norvaline (Nva),
ornithine (Orn), phenylglycin (Phg), pipecolic acid (Pip), sarcosine (Sar), selenocysteine
(Sec), statine (Sta), B-thienylalanine (Thi), 1,2,3,4-tetrahydroisochinoline-3-carboxylic acid
(Tic), allo-threonine (aThr), thiazolidine-4-carboxylic acid (Thz), y-aminobutyric acid
(GABA), iso-cysteine (iso-Cys), diaminopropionic acid (Dpr), 2,4-diaminobutyric acid
(Dab), 3,4-diaminobutyric acid (yBDab), biphenylalanine (Bip), phenylalanine substituted in
para-position with -C,-C¢ alkyl, -halide, -NH,, -CO,H or Phe(4-R) (wherein R = -C,-C; alkyl,
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As used hereinafter in the description of the

invention and in the clains, the terns "non-
WEe@BeiEegeni c am no aci d' and "non- prot ei NogePCTYER2TIAN8044

acid residue" also enconpass derivatives of

pr ot ei nogeni ¢ am no acids. For exanple, the side chain

of a proteinogenic amno acid residue may be

derivati zed thereby renderi ng the proteinogenic am no

acid residue ' non- proteinogenic The sane applies to

g 5 425 S I 5o A L B LD S Bhem. e,

32n624-30%;1 d sequence As used here| nafter in the
description of the ent | ai ns,
or trb%"g@'é{"& I ?’la'%ﬂﬂeﬁolsuék?%€ Q‘V[;%ecgﬁ'?aﬁ%lt?sf rom a

protei nogeni c amno acid seI ect ed fromthe group

consi ng of Ala, Ar Asn , , G.n, u, d _
Cyclc 370 34 Mapte plajahoglle opnarisfaoashic, syt s gy Az, Bip, Hyp, Pip,
Tic andTRz. Val either in L- or D-configuration; the second

chiral center in Thr and Ile may have either R or

S-configuration. Therefore, for exanple, any

For furthes bxdraples ahd Getalls releients ahm B8 nitfdead, 1], 0. I6hEs, J. Peptide Sci,
ation, which m ght nat ur al | y

as N-al k
2003*% éji"’p‘ Erﬂ%ﬁ?@'"t'ﬂ%m% %‘gbblﬁ?rﬁﬁc%dr fied amino acid
resi due "non- proternogenrc al t hough in nature said
mno gcid resjdue is |ncor oratedr rote
As useRerndtor 1 B FEFHIRIOR A BubTHonang i heckibi. frejarms "mon-
proternbbéﬂrkﬁh\a{oeétrcﬂfﬂnﬂﬂnor@-@r&émoé&ram & %%rdu\é” alfothcompass
i oni nes, ro am no aci d and am no

derrvatgee aépr\me(rqueapmla? @&rd@ué ofi &ffaP %heefrpggharﬂsof @fEgteinogenic amino

acid resraue hféf;lfb”e&ferrl/itlztehﬂhé’réb‘} frérﬂielrrﬁﬁ trf prbfé@ndgfehﬁtrﬂmrﬂﬁ RMrekidue "non-
t he erm

e tic" relates to
proteinggnIE. i B SHAP GRPURS0 der e o6 Mouaia s a5 Sg R-terminus of a
protein8gdriiCaiHo fRidREIdUL 8erminAtindEtAk iafme 8&d sequchca. smal |
protein-like chain designed to mnmic a peptide. They
typically arise fromnodification of an existing

As use@ﬂ@ﬁérr@ﬂer fh tRé d@écrtp‘ﬂoﬁ'o? fHe ih(AntidR1aRE i BeScIAMBPE pFdtEMogenic amino
rex

a arise fromnodifications to
acid 'e%,' Kehigeler nﬁ"é; %!Pe?c otei %g%%nébrmrnef%seéﬁ%%ﬁ?@ahe group consisting of
Ala, Ar@o&snvmy Cth@n GlanG?ame fle 1L LYS) Mélepﬁ@\mboseferrhr ,Otfrp, Tyr and
ounds rom exi sti ngqtpeptl

npatteas il =
Val it it S POTBLIAI001 6 SRREATA SRR o and s Tk haya sither R-or

S- conﬂ%%tr@ri? qlhérdﬁ&bufoabkdmp@ aPp8&ti8nditidtailmodification of an amino acid
CT/ EP20Q7/ 008044 used hereinafter in the
sequenga.cych g8 iNsalkyptien é‘”] ¢ eyght patusly qcﬁ“"t'ﬁéd%’lséh?rﬁmr??ff@“d'”g modified

amino 4did f@srd@r@%brﬂﬁrotéﬁﬁ@é&ﬂ@" alttdughtis Ahturd &di@ bﬁm‘i@aéi?d Pédidld &
or natural conp f)unds ich resenbl] e natura

incorpotRteR 4 HGICip AR PIATRAY FPAiah AT SOHA TarelP R HropN-allylated amino

acids, msmmorwoel pahdieg atids,IBGthAATES] @HyaR ShinoRids)¥RAGHML acids with
n.the cl ai s, the terns "salts of i norgani c or

[
a'ky'atQGer‘éﬁidE‘edE?'ﬁges ‘i norgani ¢ acid" and "organic acid"
refer tom neraI acids, including, but not bei ng
ed to: aci such_as carbonic, nitr

As usecbh%remsﬁf ip th%m'eh%m the invsntian aRd i the claiths, the term

“peptidomimetic” relates to molecules which are related to peptides, but with different properties.
A peptidomimetic is a small protein-like chain designed to mimic a peptide. They typically arise
from modification of an existing peptide in order to alter the molecule's properties. For example,
they may arise from modifications to change the molecule's stability or biological activity. This
can have a role in the development of drug-like compounds from existing peptides. These
modifications involve changes to the peptide that will not occur naturally.
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sul phuric acid or the acidic salts thereof such as
pot assi um hydrogen sul phate, or to appropriate
wo@e@ani@4nci ds which include, but are not [|inm PEHEP2907/008044
aci ds such as aliphatic, cycloaliphatic, aromatic,
aral i phatic, heterocyclic, carboxylic and sul phonic
aci ds, exanples of which are formc, acetic,
trifluoracetic, propionic, succinic, glycolic,
gluconic, lactic, malic, fumaric, pyruvic, benzoic,
anthranilic, nmesylic, fumaric, salicylic,
phenyl acetic, mandelic, enbonic, nethansulfonic,
As useﬁm%imrfrﬁmieQiesbmibﬁ][wmd ih@éhgibn dhh?rﬁltr@ &lﬁﬁis?the term "peptide
t,ol uenesul trifluornmethansulfo
analogs by AP fetera dp Synthatl s B oM RN BHIchd PEATRLIP gfurply occurring
peptiddshie sfe&tare md/arfu@ét.ohhe i nvention and in the clains,
the term "pharmaceutically acceptable salt” rel at es
to salts of inorganic and organic acids, such as
As usefhefisdftea ahé dek&viptiodion the |hv§nti6ﬁtanbllrﬁftﬂe&ﬂaltr@, thaQkfiss “salts of
such as carbopic, nitric or sulfurlc(90|d or

inorganie. preraanis acidsi norasnic 3" andnpiaagicasid” sefeft @W@Fﬁ'g?ds including,

but not?ﬂeir@hﬁﬁlte@ to CadidsPe chdsadariSoni@ 8.t phos phatic2 hy drBélbiss, perchlonc or
het eroc%cel ic. car boxyl ic and sulghonl c aci ds,

sulphurig agig PF aarcgilq saltsi tEe eg{:g{thas patassiym Sydrogen §Elphatengr to appropriate

orgamdoédikps] WRICK inchldeC bl dre ndt iraldd ©: aBils SN &s alipﬁh@fldz Gycloaliphatic,
ic, fumaric, ruvi c, benzoi anthranilic
a"°mati?e§5ﬂ“P'&at'°s gﬁfeaqy g% cﬁﬁéﬁx}ﬂcﬁgﬁuipmﬁ‘&r?&gsr exampig$ R which are formic,

acetic, [FFPI(JB@&&&& fopdpicnic, @ub&ﬁi%s I?&ﬂi&l Qlucorlil@ﬂétﬂl%eﬁiéhé Q(ﬂrlnﬁnc pyruvic,
ant ot heni ¢, _tal uenesul.f oni ¢ and fani | c aci d

penzoid, Gaih HElG FRERYIG ATANG REIGUS By PBR o ATHEIS GTBRTCon

methar&ﬂﬁom@ ditieeheLfdriid behPéndselfdnic, pHantsiteHid, eqllesksulrsha)l |
have the fol | owing. neanin shor t sequences of

trifluormetharsiyfppie andsylianili ?%}dv(}?gﬂ’?d't’%\%nty or fewer bases.
Exanpl es are, but are not limted to, nolecules nanmed
and cited in the book: "The aptaners handbook.

As usegthar@inadighin teidgesiiptpn &ég‘edﬂ\‘,ﬁrt“ﬁ@laf‘d apihe dalrmsotie tegn

pharmgaéimeauyKéd&F@rérbauWélms %Its@%r?ﬁﬂc an@m@aﬂld‘ﬁds’s dGbh as
an ol igonucleotide is TTAL Nuc

mlneralpaﬁqq mchrgl(nlg) bB@pty@,ted pie qg: &qu,aépﬁmné:p n|tr,|p ?wlfunc acid, or

orgamc%w irielucfhg, it Ad? ‘ﬁmlltEM e tdcRi s@eﬂ als ranbmccby:uldmphéttte aromatic,
ap taner” refers tO an ol i gonucl eoti d

ara"Ph%!GnB?tPE‘?CM@"Of FIRPAYIiE andGIRhgRicas ééamﬂxlﬁéPéYvh'cata“F Eogjc, acetic,

trifluorda&ticS bripichic, BUELIME! dIgshic 24 8csHid] ekt Sali® f@RAs, %S/ﬂﬁfc benzoic,
via a hosphodl ester |inkage. Said aptaners have th

anthranjlig, VBSQGOS?'M’(‘EEhe@@‘?%ﬁz'ﬁé'7‘7’%1@89@90“'55“??"{393%'@"5? ﬁH‘a“eSU'fm'C

benzen8A@fonid, pRAMtYthERicAtolLRNBSGIFIRR] Aféfabféacide- 9., M
Fanul ok, G Mayer, " Apt aners as Tool s in Ml ecular

Bi ol ogy and | mmunol ogy", in: "Conbinatorial Chem stry

As usedl ner%ir@hegm th@dé§c¢i‘b¥uon Epﬂhb(iﬁ’vénﬂoMaﬁH m\f/)lvh@'cﬂm%satﬁg term
nnackKer

Eds
ollgomg][ﬁqtlﬁa eq,ha)(l\p@yp e fgu_.qnwgg m_qag‘nnglgbgrt swencgggf nqoigqtlggg)typlcally with

twenty Jﬂ@ﬁv@r BdsesTRRAMMIBY are BavBrel bt liRfted kd, InhQlEC &S Bafed hd cited in the
to generate such aptaners that have specifici ty

book: 'f'ftﬁ- a;gal@gfstlgﬁqupg[f &gpcﬁ@a@e{g@ucﬁes&@r{ﬁ@é application” By Svenn
Klussmann, Wiley-VCH, 2006. An example for such an oligonucleotide is TTA1 (J. Nucl. Med.,

2006, April, 47(4):668-78).

As used hereinafter in the description of the invention and in the claims, the term “aptamer”
refers to an oligonucleotide, comprising from 4 to 100 nucleotides, wherein at least two single
nucleotides are connected to each other via a phosphodiester linkage. Said aptamers have the
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Is given in WO 2001/09390 A, the disclosure of which

is hereby incorporated by reference. Said aptaners
Woreapso4dwr i se substituted or non-substituted nBETERI007/008044

and non-natural nucleotides. Aptaners can be

synthesized in vitro using, e.g., an automated

synt hesi zer. Aptaners according to the present

i nvention can be stabilized agai nst nucl ease

degradation, e.g., by the substitution of the 2'-CH

avity PR B e Gt B £ 0 T Sl G & S Aptamers as
Tools is WRsddularBidisgy Bnd Iemphslbie, mutd:anmaondschehnstqdw Blb@@y, Current

Topics i Yirvea/ahgs Sne APmanoRar, o Fomylk, Shobetd, Bl WiDaRes, Eee). Sringer

Verlag 'I-rélcfe(b"di”g a1998YWol> 248 )H 23- 1B6)., Theré Breamany m%s?kndwmtme skilled person
this invent

of ow T B bt L SpP3SS s et S BHERSSS Lo L tatges mlpsile.in example
is giverNintWOUEOD1¢0E308IA) Itmgdubaaa;re@f Gmsbhnbaeresyl @ﬂ:brpo@étdd ®yeefefence. Said

nore phosphat e groups. base
aptamess, sy |°§@£Eﬁ§“%§|§“tﬁ ©r F'P'i‘r'lst’ 't'ftS ﬁﬂ’é‘?jlaﬁg noa%rﬁbnucleotldes
Aptamérs cas be®ynthesiged in dré ubiny Né. 5 anAutdinated ByritRésizer| Aptamers according

to the %;%%E}r@gﬁﬁ% %arrblgé) gtaﬁlﬂgqu[géa%%gwggggé gqrfggét&%g g%otby the substitution

of the 2'I0R Qr%@ph@rsu@a@ sk sttuenPoftRs ANYSd BatkBond bESyridiliRE and

and non- natural, substitu

versus 36{? t'g%‘tgglt subglitugnts.in. g}edaﬁlngdbxgﬂc agl e?%E‘quﬁéH the 3’ end of an aptamer

can be?b&étﬂ@& lagQlﬁstaéi(oblﬁ@léaé&déd?h@atldnrbyﬁﬁ\iérfﬁg {i8)3’ AOETE6HidELto form a new
om qne to three phosphates. a chiral center or

5'-OH AR yath 3 Brtﬁw:”o'f'”ka"ﬁe t%érP@PP@"@%P%?e is present in a
compound having general chem cal Formula I, 1, 111l
or IV of the present invention, iven herel nafter

For the urpqsgrafdnia Ve an. t’?"s@ﬁ’ﬁrguc"?ﬂ@leuEﬁf § te MolRCUIS EOERIRNg 2

mtrogeﬁ*—lcaﬁtbﬁ'f r?obé%‘énﬁ 5ScarBéresudtr eaHteshd 6 r’ﬁ@re%‘é@ iesle Efﬁu%isn Examples of
s containing a chiral center may be used

said baF%lggfﬁPEsemb}df ghechqb imied 1o, adepingt guARiS, E)ﬁtPF'yeeH’fPF'bt?éG thym'”e Also

non- namaqtéub@.t.tuoerd 6rhfbn[31£b§fWu€edBé§b§ lafe MRIAEE. BRPRISE 6105-88/00E sugar
nown techniques and an i ndividual enantioner

Comprigha LA BSKN IS, Dyiioosgo 820 Pre A eoiEen OB dharayaiural and non-

natural Wibsiituted & thoRUBSIRuRA NO4LER Yhh &ts RPN HBILB@INUdIERides as used in this
cis-isonmer and trans-isoners are within the scope of

inventiqnnay £epRMIS M ong te Huee PheSRNFeSh conpounds may exi st
|n tautonmeric forms, such as keto-enol tautoners,
ach tautoneric form i.s contenpl ated as being i ncI uded

Ifa Ch"ﬁﬁ Gantel o I?@O@be?émcﬂ‘ AN$RMEICeeRENE I$ RIRSAPY 1B GARwed having general

chemic& HoPnURYL, TN I GHIV bPtheHrR&int P{véﬂﬁﬁ'ﬂ B@@Weﬁ Herlﬁéf?erf A f&%ms of such
As used hereinafter in the description of

isomers, inglingenantiamers @rwbdléﬁtarq%sorwé argintendeasl t@gj@movered herein.

Compoﬁr?ffsedfo% iRing a chiral &ntéMHay be h8ed/§ 2PN Attddre or as an
PCT/ EP200/77 008044 According to the first aspect, e

enantiopedealiytenrigheshmixgyrer an thedacangc mejvtare TaHPe $aEar afﬁﬂ/‘l‘sﬁ@ well-known
techniq@& S PAn indVRIaf &harftie8r hihiybe used alone. In cases in which compounds have

unsaturated carbon-carbon double bonds, 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.

As used hereinafter in the description of the invention and in the claims, the term “halogen”
refers to F, Cli, Brand |.
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R EZYBS Xj 12 R wherein X represents a
| eaving group suitable for fluorination wherein Xis a
wWQ@e@a43fil at ons or a reactive npiety attachedP@DER007/008044
that can be di splaced by fluorine isotope, to provide
a chemcally and biologically stable bond, selected
fromthe group conprising hydrogen and OR3, wherein R3
represents hydrogen, C,-C o al kyl, C2-C10 al kenyl,
C2-C10 al kynyl, aryl, heteroaryl or aralkyl; R and
R2, independently, are selected fromthe group
conprising hydrogen, linear or branched C, -C, o al kyl,
aryl, heteroaryl and aral kyl; wherein further either:

Aoy g 1751 5P A SRk bR SR L Sl F@/L*Pav@nsg?ﬁymg general

chemidanEg@®ilafiromO0 to 5, -D represents a bond, -S-, -0-
or -NR4-, wherein R4 represents hydrogen, C -C o0
al kyl, aryl, heteroaryl or aral kyl, and A represents
al kyl, unsubstituted or subst iF{:ut ed aryl, or
unsubstituted or substituted eteroaryl, and E-Z'-Y' -
represents a noiety selected f[romthe group conpri sing
EOC C(=0) -, gENRSzE2 =012 IHM2=0)g; Q- xEC( =O) - NR5-, I
ENR5- S02-, ESO2- NR5-, E-O, H--(S)P, E-NR5-,
ENR6C(=0) - NR -, ENR6- C(=0) NR7-|,., ENR6C(=S) - NR -,
ENR6- C(=S) NR7-, EO-C(=0 O, RS WO 2008/ 040441
PCT/ EP2007/ 008044 EOCC(=0 -0, ECC(=S)-0O, EOC(=S)0O,
wherein the long single bond explicitly shown in the
wrerdim! ae herein above is the bond between Z' and Y,
and / ESOO N \lk OE~E

X represents a leaving group suitable for fluorination wherein X is a group of atoms or a
reactive moiety attached to Si that can be displaced by fluorine isotope, to provide a
chemically and biologically stable bond, selected from the group comprising

hydrogen and OR?®,

wherein R® represents hydrogen, C;-C;, alkyl, C,-C; alkenyl, C,-C;o alkynyl, aryl,
heteroaryl or araikyl,

R' and R?, independently, are selected from the group comprising hydrogen, linear or
branched C4-Cy, alkyl, aryl, heteroaryl and aralkyl;

wherein further either:
-B'- is selected from the group comprising -[CH,Jn»—D—[CH,],—A-,
wherein n and m, independently, are any integer from O to 5,
-D- represents a bond, -S-, -O- or -NR*-,
wherein R* represents hydrogen, C;-Cy, alkyl, aryl, heteroaryl or aralkyl, and
A represents alkyl, unsubstituted or substituted aryl,or unsubstituted or substituted
heteroaryl, and

E-Z'—Y'- represents a moiety selected from the group comprising

EO—C(=0)-, ENR’*—C(=0)-, EC(=0)—0-, EC(=0)—NR?®-, ENR*—SO,-, ESO,—
NR?®-, E—O-, E—(S),-, E—NR®-, ENR®*C(=0)—NR’-,

ENR®*—C(=0)NR’-, ENR®C(=S)—NR’-, ENR°*—C(=S)NR’-, EO—C(=0)0-,
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~S-,S OEISBrd O0SOIl EENN ~O01Ili E -&
/Il os~E T'S OO0 Ex~/"\SBl r OOl I SOO ES
WE20080844+-S~ CI O E v E S wherein the arrows BCDREP200TI008044

the Fornul ae herein above indicate the bond between

Z' and Y', wherein R5, R6 and R7, independently,
represent hydrogen, linear or branched Cl-Cl0 al kyl,

aryl, heteroaryl or aralkyl and p is any integer from

1 to 3, and wherein E-Z - is a targeting agent radi cal
and E- is.a bionolecule; resents a Cl-C10

al kﬁOC(-Q}gFB-SlEIQCMt-gb—gr E:,‘ab'&(rﬁlfPe he@@,;he lgpg single bond explicitly
uns @hsvhlintHaoF mutdélfdréih Wosde istAk 8bA bitween-ZYandiVd, and

selected fromthe group conprising a bond, -C(=0) -,
-S2-, -=®-(CH)d-, -S(=0-, -C(=0-C=-C,
3 D-[CH2] " -, -SOZ-[CHZ]nD[

" &

-0-(=0) - 10-, -0-, -(9p-, -NRI2 O(=QF_,  \_

-NR12-C( = -OC(—S)- - C1OC6- cgcl Ew

-al kenyl -, %W/ EP£007/ (0804 S/\/U\
kyI u i tuted

-heterocycl o ed or subgt
-aryl -, unsubstituted or substituted - heteroaryl -
-aral kyl -, -heteroaraldgyl -, -alkyloxy-, -aryloxy-,

I k - NR13- S02-, -
ar a ox;1 ’ )j\/s\ o
E/S—\;g— E_N\/7/ O // E_JJ\ /\’S'/
g | 3 | EJ\/\S/ | \Br

O
RS CANNVS G §
Cl 8 E” S\)J\ e 5
wherein the arrows shown in the Formulae herein above indicate the bond between
Z'and Y',
wherein
R® R® and R’, independently, represent hydrogen, linear or branched C;-C, alkyl,
aryl, heteroaryl or aralkyl and
p is any integer from 1 to 3, and

wherein E-Z'- is a targeting agent radical and E- is a biomolecule;

or

-B2- represents a C;-Cy, alkyl-, unsubstituted or substituted -aryl- or

unsubstituted or substituted -heteroaryl-,

Y2 is selected from the group comprising a bond, -C(=0)-, -SO,-,
-C(=0)-(CH,)q-, -S(=0)-, -C(=0)-C=C-, -C(=0)-[CH,]m-D-[CH,]n-,
-SO,-[CHa]m-D-[CHz]y-, -O-C(=0)-, -NR"’-, -O-, -(S),-, -NR'%.-C(=0)-,
-NR'2-C(=S)-, -O-C(=S)-, -C;-C¢-cycloalkyl-, -alkenyl-,
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S02-NR73-, -0-C(=0 -NR13-, -NR 12-C(=0) - NR13-, -NH NH
or -0-NH, wherein d is an integer froml to 6, mand
Wmo0sMeigpendent |y, are any integer fromO to 5SPCT/EER007/008044

represents a bond, - S, -0- or -NR9-, wherein R9
represents hydrogen, C1-Cl10 al kyl, aryl, heteroaryl or
aralkyl, pis an integer froml to 3, RLO and R12,

i ndependently, are selected fromthe group conpri sing
hydr ogen, unsubstituted or substituted | i near or

223“%%&%%5%& oSt subuBIe pil Gopugsitufed & substitted -
SUbhbtefréﬁ -bramar t@terbé@ﬂ@heﬁlk(ﬂbx@lChrylai()kybr,alk@& |-NR"™-SO,-, -

cycloal , aho r,par ral y and
het S Isky GRINE o XL BTAH'S @ﬁtN#g
radm}e|nuk|f5@{mb frlf,@nagﬁlpégrml ecul e and Z2 regrezentz
a noiety selecte romthe sing a bond an
a sﬂhé’é‘y" '"W@Pﬂ%ﬁéeg%@gﬁ'g E’° qrw@tgmal or

un- qgl,légﬁﬁseﬁfg@ﬁbrﬂpLS Sedeagre-or a non-amno acid
grou gerves the 1'i nki n ﬁg of the bionplecule to the

r estNthe"i! Re repsggatmydsegen. koG dlivk ARvh. hetqteawweatﬁt%

fur phehn itégdrdrohP1 Rhgr maceutical |y acceptable salts of
an I norganj,c or organic acid thereof, hydrates,

conf' AR “cigfigpandestly. e selegled (g the aiovR ERPRIRNG hydrogen,

haV LRSLE3RNRSPbr SUBBIRLEY lineBPEMBbraAcHed ADC K aMYEGNI| Ketktaaryl and
inafirst alternative of the invention according to

t heafdl@ndspect thereof, the general chenical

For pd @pleskRR' bete'nnGnétfb%ﬂ@%WHﬂJﬁstﬂﬁt%Gﬂlﬂéé\'&)rttﬁarﬁcfhe‘él C1-Cro
first aspect 0 resent I nvent |

1, 2alkyk arg, Srpat el o0y Joakyh e ata b AT ﬁ@d H%'&ﬁ?"ﬂ@‘ky'
21 WO 2008/ 040441 PCT/ EP2007/ 008044 R

wherein E-2%- is a targeting agent radical, wherein E is a biomolecule and Z?
represents a moiety selected from the group comprising a bond and a spacer,
wherein the spacer is a natural or un-natural amino acid sequence or a non-amino
acid group; Z2 serves the linking of the biomolecule to the rest of the compound of

the invention.

The invention further refers to pharmaceutically acceptable salts of an inorganic or organic acid
thereof, hydrates, complexes, esters, amides, solvates and prodrugs having general chemical

Formula I.

More specifically, in a first alternative of the invention according to the first aspect thereof, the

general chemical Formula I representing the compound according to this first aspect of the

present invention:

has the following meaning:
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E-Z Y CH2+D CH2+A-SlIi-X A RZ wherein: (in general
chem cal Fornmula | A E corresponds to E, Z

w@asespends to Z''2, Y corresponds to Y1' 2, PCT/EP2007/008044
[CH2) m D-[ CH2] n- A corresponds to B .2, R corresponds
toR, R _..2 ., .,. coi | spur iub LUMai Id A
[:U 1 CSF.7U IUSLUA X R, R, A n, m Dand
E-Z' -Y' have the sanme neanings as in Fornula | above,
and E-Z is a targeting agent radical and Eis a
bi onol ecul e. Accordingly, the invention also refers to
the respective pharmaceutically acceptable salts of an

i norgani c or organic acid thereof, dr at es,
conpl exes, esters, amydes,, sol vates jand prodrugs of
conpolrds—HEavt+ Y Df[-hélﬂz AF@imXla A In

further preferred e odi ment of 't he lpresent inventi on
of the first altenative: E-Z' -Y - rggresents a noiety
selected fromthe group conprising ENR5-C(=0) -,
EC(=0 - NR5- , ENR5-S2-, ESO2-NR5-, ENR6C(=0) -NR -,
WHRIRIT( =S)-NR -, EO- (=0 O, EOC(=S)- 0-, E' S o OAS
NO1ENES OEmns OO OIl SO0 SE-SESOES
El-1S'"S wherein the arrows shown herein above
(in geinerat eharicaltanuuladiAnEesorEsponds ty'E, Z' 20rreponds to Z'2, Y

431, P P 0 | R1.2RB; 1 2
AR, T SRt ) .55 s
c@iesPLodalkRl andKdoiipsipamisbe Xny i nteger from1 to 3..
More preferably, E-Z'-Y' represents a noiety selected
fromthe group conprising EIs/ oo S
X, R', R% A, n, m, D and E-Z'-Y" have the same meanings as in Formula I above, and

E-Z' is a targeting agent radical and E is a biomolecule.

Accordingly, the invention also refers to the respective pharmaceutically acceptable salts of an
inorganic or organic acid thereof, hydrates, complexes, esters, amides, solvates and prodrugs of

compounds having general chemical Formula IA.

In a further preferred embodiment of the present invention of the first altenative:
E-Z'-Y'- represents a moiety selected from the group comprising ENR*—C(=0)-, EC(=0)—NR®-
, ENR*—S0,-, ESO,—NR’-, ENR®C(=0)—NR’-, ENR®C(=S)—NR’-, EO—C(=0)0O-, EOC(=S)—

_s. ¥ | N

S

/
_ N

/S\//ﬁ\ /S\//\/loj\

) 1

0O

O I
/“\/\/ E—ﬁ
E s~ 0
wherein the arrows shown herein above indicate the bond between Z' and Y,
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NOEN ESEOSOO / O11 SO0 ES~ ESOEIS

ES or fromthe group conprising ENR5-C(=0) -,
WEGOSQI04INRS- , ENR5- S02-, ESO2- NR5-, ENR6C( =0) - MRI/EP2007/008044

ENR6C(=S)- NR -, EOC(=0 O, EOC(=S)-O wherein R5, R6

and R7, independently, represent hydrogen, |inear or
branched Cl1-Cl10 al kyl, and p can be any integer from1
to 3. -B'- is selected fromthe group conpri sing

-[CH2] m D-[CH2] n-A-, wherein independently n and m

whereip FECREBRT B deg2afertyyerpesiEbudtpen, Tnest e? brafiened G Gy alky, and
p can beNitdr-integBefréhn tB4..r epr esent s hydrogen, nore
preferably -D- is bond or -0 -A- is unsubstituted or
substituted aryl. Eis a bionolecule. Preferably E is
More pefiadlyD ESZ'WY '‘eeprebértts atnbiefsaisitdd fiem tiegroup @Binpeiting .,
ol i g8nucl eotide or small nolecule. Mre preferably,
[ peptide. In a further preferred enbodi

~Sfredent invention, the bionolecule is sel ect M.
the graup conpri sing pept |g peml dOEI , small
| ezul es and ol i gorﬁ)cl eo% es __bi ono e E
bei opt i gné{ linked tb a react| 1g noi ety/ Z' which
serves the ™ etween the bi Q]TD| ecul gpand the

rest of the corrpound and which may be, 'e.g., -NR, '
-NR -(CH2)n-, -0- ( )n- or -S-(CH2)", wherein R is
hydrogen or al kyl a nis an integer froml to 6. 23
V\D 2008/ 040449 PCT, 007/008044 In a nore preferred
enbodi fent gof gLhe” pr esent inve’gt n, the t#drgetin
/U\a%en\ |cal||E-Z - is -NRS | eculg %or
), , -Obi orol ecul eg “Wher€i N>R Efei ng selett e

fromthe group conprisihg hydrogen and al kyl, wherein
or frompthé grdupgemprisiyd6. | n an even nore preferred enmbodi nent

ENR*—(=H)S ER(EERTINRE N ERIN 80, B8O} ANGe! IBNRRYEB) AL BNReC(=s)—
NR’-, EO—C(=0)0-, EOC(=S)—O0- wherein R®, R® and R’, independently, represent hydrogen,
linear or branched C;-Cy, alkyl, and p can be any integer from 1 to 3.

-B'- is selected from the group comprising -[CH,],—D—{CH,].—A-,

wherein independently

n and m, independently, are any integer from 0 to 5, more preferably O to 3,
-D- represents a bond, -S-, -O- or -NR*-, wherein R* represents hydrogen,
more preferably —D- is bond or -O-

-A- is unsubstituted or substituted aryi.

E is a biomolecule. Preferably E is a biomolecule selected from peptide, peptidomimetic,
oligonucleotide or small molecule. More preferably, E is a peptide.

In a further preferred embodiment of the present invention, the biomolecule is selected from the
group comprising peptides, peptidomimetics, small molecules and oligonucleotides. The
biomolecule E being optionally linked to a reacting moiety Z' which serves the linking between
the biomolecule and the rest of the compound and which may be, e.g., -NR’, -NR’-(CH),-, -O-
(CH_y)n- or -S-(CH,)q-, wherein R’ is hydrogen or alkyl and n is an integer from 1 to 6.
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IS -NR - peptide or -NR -(CH2)" peptide, -NR - snall

nmol ecules or -NR -(CH2),- small nolecules - NR -
W@Ri0go#4dl eoti de or -NR -(CH2)" ol i gonucl eot i deCTHRR2087/608044

R being selected fromthe group conprising hydrogen

and al kyl, wherein nis from1l to 6. See table 2.

Further, in a second alternative of the invention

according to the first aspect thereof, the general

chem cal Formula | representing the conmpound according

Inamc}ég t Iqﬂsyef g%tpd&%p ?Cﬁt@eﬁrt he r%%%?\:) qel}af/g%g%rggﬁntr{adlcal E-Z'-is
-NR*- mecZ@culé(Br sNR’ (EHz)%- bl()M#blébhle! whéreinRheind selefled froethei group
grresgonda cor. rEsrgonds to Z2, RG
°°mp”§‘69 ¥drogRpan gkykwgﬁbe@n is fomddpBesponds to Y2-L, and
wher ei n i n general chem cal Formula IB, E corresponds
Inan exgh Tiayé DigiaTied SrREAIRRG %té%Prreééré}dﬂf?g'Egstﬁ? Wsebig agent radical -2
is -NR'peghideor nnd GM 2 peptids -MRIBmAR aftldtlifesast -NR'-LORLIH stndll molecules -
g%om\)e nd s/\,h ebn? 24 WD 2008/ 040441 ToRay
NR’- ollgwmmrovgo@ﬁz)ﬁoll_g_onuc}gotlgg wherein R’ being gelegteddram the group
compridtdg Apdro§en ahd dRPE WHErdih ¥ is 6B 138leect ed from the group
P ﬁgn'p??*‘s?ﬁg hydikggen branched or linear Cl1-Cl0 al kyl,
aryl, heteroaryl or aralkyl and A represents a Cl-Cl10
See tabié byl , unsubstituted or substituted aryl or
unsubstituted or substituted heteroaryl, In a further
preferred enbodi nent of the present invention of the

FurtherSRCP8ELoAL RBAHatIVE of th¥ dnvenfioaédondihg @fNe fBstAsReBY théreof, the general

chain contai ni n? functional group connecting -L- to
chemicalFarmpsy] kgpregenting the compound according to this first aspect of the present

invention:

1

|
E—2%—Y*—B*—Si—X I
RZ
has the following meaning:
E--Z%--Y?%--L--X IB

(which is E--Y--B;--L1--RG, wherein E corresponds to E, Y corresponds to Z, RG corresponds to
X and B;--L; corresponds to Y>—L, and wherein, in general chemical Formula IB, E corresponds
to E, Z2 corresponds to Z?, Y%-L corresponds to Y>--B%--Si(R")(R?) and X corresponds to X)

X, Z% Y?, A, n, m, and D have the same meanings as in Formula I above, and

wherein:
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is selected fromthe group conprising a bond, -C(=0)-
-S2-, -C(=0-(CH2)d-, -SO, -C(=0 -CEC,

WO B84 CH2] m D- [ CH2] n-, -S02-[ CH2] m D- [ CH2] nPCT/EP2007/008044
-0-C(=0 -, -NR10-, -0-, -(S)p-, -NR12-C(=0O) -,
-NR12-C(=S)-, -0-C(=S)-, -Cl-C6 cycloal kyl-, -NR
t3SM2-, - SO02NR13-, OC(=0) -NR73-, -NR 12C(=O NR 13_'
-NH-NH, and -0-NH, wherein d is an integer from1l to
6, mand n, independently, are any integer fromO to
5, -D represents a bond, -S-, -0- or -NR9-, wherein
RO represents hydrogenRCl C10 al kyl, aryl, heteroaryl
or aralkyl, pis t__g_er from1t03 R10 and
R12, i ndependent Iy, y é]sel ected fromthe group

Leis conpri si ng hydrogen, urn.zubstltut ed or substituted or
branched or |inear C1-Cl10 al kyl, aryl, heteroaryl and
ar al kyl , and R13 represents hydrogen unsubstituted or
Subst i t_ i near or branc al k
wherei i Rgtl Ry P OeRRICE S fi SHERGH Toethe aERiR Fomarisiiadicragen. branched
or linedt®,&C,Qalkgl, léWl heldrogrypoedrakgdng - Y2- is C(=0) - [CHZ]m

A reprqsp,h@rfbl‘mgm qll§,yq Lg{sctgthyteg ﬁ% Q_%%ntqtf.-g ﬁ{yboE Bn%JbstltB{lzd or'substituted

heterodripr esents a bond, -S-, -0- or -NR9-, wherein R9
represents hydrogen, Cl- C10 al kyl, aryl, het eroaryl or
aral kyl Most preferably, -Y2- is selected fromthe

Ina furﬂfe@??été@é@éﬂnﬁb@&en%ﬁ@)z presehfJAverdtidd of titd s€donEaitbnativéd
008/.040441 PCT/ EP2007/ 038044 Nor e %Z ref erably

v Y .
- is g funchional LR 9 hehai CYUHAINIRI RRtioNaligigUR eniepting érﬁ&o 2. and which
is select&@&om tBe §rouprc%ﬁf;ﬁi§ﬁ‘@té5b<ﬂ1£ e@,a; as®y -GC(=aygahs)d, t ut ed

50 &fasdiisin OB et b e R BT

-NR'"-, LCO' ) akﬂam?-%(eowngﬂt?sc(l:sv? ecd-éneswhﬁt@ ddycReikyRr WR'SO,-, -
err.ed empodi L, of the present invention,
SONR. ZZOCFso)éNRasm gnslgquence conprising two (2) to
-NH- Nm.vvgnayo(m-@.) am no aC| d residues. In a nore preferred
di mrent of the resent invention, -Z2- is Arg-Ser,
Where'rAF‘gs Ay teger oMY 28 ala, Lys(Me)2-ser, Arg-(3-al a,
m and SEhdPRNdeSY, atdliny ifegrer ftom o8 Kyl cyst ei ne, Cysteic
aci t hi oal kyI o st %gne (S-S Al kyl) or
-D- represents a bond, -S-, ~O-
wherein R® represents hydrogen, C;-Cy alkyl, aryl, heteroaryl or aralkyl,
p is any integer from 1 to 3;
R'® and R'?, independently, are selected from the group comprising hydrogen, unsubstituted or
substituted or branched or linear C4-C;, alkyl, aryl, heteroaryl and aralkyl, and
R'*represents hydrogen, unsubstituted or substituted linear or branched C,-Cs alkyl, aryl,

cycloalkyl, heterocycloalkyl, heteroaryl, aralkyl or heteroaralkyl.

More preferably, -Y2- is C(=0)-[CHa}m-D-[CHz]n-, ~-SO2-[CH3]m-D-[CHaln-,
wherein m and n, independently, are any integer from 0 to 5,

-D- represents a bond, -S-, -O- or -NR®-,

wherein R® represents hydrogen, C,-C1, alkyl, aryl, heteroaryl or aralkyl

Most preferably, -Y2- is selected from the group comprising —C(=0)-, -SO,- and
-C(=0)-C=C-.
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H -N )k CO wherein k and | is 0-4. In an even nore
preferred enbodi nent of the present invention, -Z2- is
W@ 2008104t no acid noiety selected fromthe grBCREP2007/008044
conprising -C(=O)-(CH2)P NH-, with p being an integer
from2 to 10, - C(=0-(CH2-CH2-0) q-CH2-CH2-NH-, with q

being an integer fromO to 5 -NH cycl oal kyl -
wherei n cycl oal kyl is selected from C5-C6 cycl oal kyl,
nor e pr eferably C6 atom cycloal kyl, and

vore radblaBEL 72 R0 [ ab S E R SRR RLo)- and SO

het er ocycl oal kyl contai ning carbon atons and 1, 2, 3

or itrogen or,sul fu roaf ons nore
8" sttt PCC Ay Rt bR B R o ol 5 1
unsubstitited opsubstituted Jheiefoa‘lyl | nt eger of from1l to 4, nore
rom

t
More pfiEreBE Bt ebrpseri b o et el i subalilisBam-
from pepti de, pept| dom rretl c, oligonucleotide or
Ina préjeided MBASIeBES) BB SERTAG BEAIPT, 27 1A TRB R sAnence comprising
two (2)ap Phehty R0)@itinahtiereadueses: Accordingly, the invention

in this specific enbodinent also refers to the
respective pharmaceutically acceptable salts of an

Ina mdra@fe:ja:mé@embo@ﬁ@anbﬁthacﬁréhehhm@mfon lptdisArgsser, Arg-Ava Lys(Me)2-B-

ala, Lyl SR A A sl S e AR St s, Givaras aoid

thioalkyldyseeife €3-GrAlRg) &bodi ment of the present invention,
the leaving group X is selected fromthe group

consi sting of hydrogen or OR3 wherein R3 hydrogen,
(C1-C10) al kyl, C1-C10 @ kenyl or C1-C10 al kynyl. More
preferably R3 is hydrogen, Cl-C6 al kyl, Cl1-C6 al kenyl
or Cl1-C6 al kynyl. Mor preferably R3 is hydrogen,
Cr-C10 al kyl, Cr-cC10 ? or C7-Cl10 al kynyl. Even
nore preferably R3 ig ‘ogen or C1-C6 al kyl. Most
preferably when R3 is ¢1-C6 al kyl then Cl1-C6 al kyl is
preferably nethyl or e |. Even nost preferably R3

i's hydrogen. Further, advarWheseskand!isd-4and Rro,
i ndependently, are branched C2-C5 al kyl groups.

In an even more preferred embodiment of the present invention, -Z>- is a non-amino acid moiety
selected from the group comprising

-C(=0)-(CH3),-NH-, with p being an integer from 2 to10,

- C(=0)-(CH>-CH>-0)4-CH,-CH>-NH-, with q being an integer from 0 to 5

-NH-cycloalkyl-CO- wherein cycloalkyl is selected from Cs-Cg cycloalkyl, more preferably Cg
atom cycloalkyl, and

-NH-heterocycloalkyl-(CH,),-CO- wherein heterocycloalkyl is selected from Cs-Cs
heterocycloalkyl containing carbon atoms and 1, 2, 3 or 4 oxygen, nitrogen or sulfur heteroatoms
more preferably 1 to 2 heteroatom even more preferably 1 heteroatom and v is an integer of

from 1 to 4, more preferably v is an integer of from 1 to 2.

E is a biomolecule. Preferably E is a biomolecule selected from peptide, peptidomimetic,
oligonucleotide or small molecule. More preferably, E is a peptide.
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Most preferably, Rl and R2 are iso-propyl, tert-butyl
or iso-butyl. In a preferred enbodi nent of the present
WO pao8tasd4eh, A represents unsubstituted or subsPCT/EP29A7/008044

aryl. In a further preferred enbodi nent of the present

i nvention, mand n, independently, can be any integer

fromO to 3. In a further preferred enbodi nent of the

present invention, D represents a bond or -0-. In a

further preferred enbodi nent of the present invention,

ssel dfr mthe group conprising -C(=0)-,

Furtheraer%i'bocgragntsa ﬂ'b?' ‘I’%’EEI e. The bionolecule E is
Accordipighf qreahbehtmluecrﬁedpédifmmmﬂswugémmocrermﬁ teihegespective
pharm%%ﬁ@éﬁilm @Fg%ﬁglaggalm%g t \ rggrqazrﬁgrﬁégn%)néqe gqrﬂ ﬁ'{c’qﬁ%&dhydrates complexes,
esters, @Rfiddd, BbIvaRs @hd phedrugy 6NédnisbunBs! having BenéraPeHEmicallFRrmula 1A or IB.

terns "targeting agent” and "bionolecul es" are

directed to conmpounds or noieties that target or
In a preférf@f EmbB&@iment i tAB predeRBindbatRmhed 164vind)§/8up X i8 selected from the

specific site in a bjological system A targeting
group copaisting,pf hysiroagn S §8/ 040441 PCT/ EP2007/ 008044
whererrbRbﬂ?Jir%Qe'h QCQ@%)EIRyIaCY G}{PQIR@rHWGr el- C‘}J@H}rﬁyﬁ' entity

or accumulates at a target ~ site in a
More Pr?&%ﬁa'lvr"arrs ms@ryge" Gei-Cs alk¥, Quﬁ;pél!fﬁﬂy'l%%a‘r%zaé"synv
More p@i&ablgR*aX h§drogan, ¢Jﬂ@,ota€rrryged7-c§rofaﬁ<eh p c,tcgoark%gundl ng
ti ssue, The conpounds of this |nven ion are use for
Even mofRpiefR{gPi§R g hudregen ef G+ @@a hcers including but not
Most pr'eféFbEl?Whteﬁ R:‘q@CQJG}‘HN@I AT 26, Qkﬁ@%fer%l%ﬁéthyl &P .
ung, ‘including small cel
EVH’"@aﬂaéé”agﬁébW%QHKOQ@alI-bIadder ovary, pancreas
stomach, cervix, thyrord prostate and skin,
henatopoetlc t unors, of nphoi d and nyel oi d Ilneage
Furthery @ﬁr@r%agepurms%m%armctﬁaegmﬂy, 2rgrRsrRChSH (ot alkyy! groups.
peri pher al nervous systens, other tunors, including
mel anong, nj noma, teratocarci nonm, osteosarcons,
Most Prﬁfﬂi‘m)érﬁraaﬂﬂ @nﬂﬁt’%erﬂpyk%'t"&)('aﬁt’%wy‘ t hyr oi d
follicular cancer and Karposi's sarcoma. Most
referably, the use is not only for imging of tunor
Ina pre&;redaergrepcxr@pnq qfél@e H@sgpt rpyﬁqtrgm@feqreserﬁsh Hyrsﬂbstrtuted or substrtuted
neur odegener ati ve di seases, such as nmultiple sclerosis
or Al zheinmer's disease, or inmaging of
angi ogenesi s- associ at ed di seases, such as growth of
Ina furtﬁé’rI prdfdrtéddnibodiient i eheTBreRb At m@nﬁrgﬁ Ithiahd frﬁf‘e%ér%ﬁrﬁly, can be any
he targeting agent is a peptide or a peptidom netic
uﬁegergeméhk> ‘i gonucl eotide, particularly one which has
specificity to target the conplex to a specific site

in a biological system Smaller
In a further preferred embodiment of the present invention, D represents a bond or -O-.

aryl.

In a further preferred embodiment of the present invention, -Y'2 is selected from the group

comprising —C(=0)-, and -SO,- .

E is a biomolecule. The biomolecule E is preferably selected from the group comprising

peptides, peptidomimetics, small molecules and oligonucleotides.

As used hereinafter in the description of the invention and in the claims, the terms "targeting
agent" and “biomolecules” are directed to compounds or moieties that target or direct the

radionuclide attached to them to a specific site in a biological system. A targeting agent or
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organi c nol ecul es effective for targeting certain
sites in a biological systemcan also be used as the
W 200804440y agent. Smal |l nol ecul es effective foPCT/EP2007/008044
targeting certain sites in a biological systemcan be
used as the bionolecule E. Small nol ecul es may be
"smal|l chem cal entities". As used in this
application, the term"snmall chem cal entity" shall
have the followi ng nmeaning: a small chem cal entity is
conmpound that has a nol ecul ar s of from 200 t
b'OmO'SG}de &8N Be apy Sﬂﬁ“EBW“{S 8 W'Cﬂﬁﬂ%tyﬁ?%?bé’tdét}P Vol aS‘F”"FH"BtﬁS at a target
site in 8 AtanhRaldCbodyDr &, the@oRipdRhY IdthliidsA8a2hatbPextOft at@NE target site than
nmore preferably of from 300 to 700, even nore
to surrgynding U8sHe- of from 350 to 700 and nost preferably of
from400 to 700. A small chemcal entity as used
herein may further contain at | east one aromatic or

The comRoPERPUAEINYENHIPR gre WSRIWIJPT thaymagiag ohayaniely 6f F7Rgeys including but

not hmﬁ&ﬂ(ool‘:ar%%ﬁﬁdsi‘fcbi a8 'Bldtier Sorbadt OdoldH, klimey Qiit, ltﬂfgotﬂbludmg small cell
coupl ed via which the noiety containing the si |

lung Canest, @8ePhAgUS+BAICIRRE RN PaEIaR HIOBRRHICERI. i Bostate and

skin, hémat%%getid tuhr%ré:@M?rlnSHmd%lrhﬁhn}e@dlSﬁﬁéd& fphars bfffnegéﬁchymal origin,
known in the art, so are nethods for preparin them

tumorsi @eBRlIPeripRAr LSO Fes SIRTES, GRES fymers. BELBBRETSIRReITR, Seminoma,

teratoctaFlﬁ’rﬁﬁ'na?I %%férobg%gm'anxérgaerfn% Elgmeﬂﬁsuﬁtef(@rraﬁﬂﬁﬁﬁtoma thyroid follicular
Jager, M A Korte, ub-de Hooge, A. van War de,

cancerrenp Keéwta‘ﬁ@rcomaJ Per i k 28 WD 2008/ 040441
Most pPe@—r/aa)?Z@tQUsQngQé‘tAorW‘%r Fn&gifg oft@mérd, Bsit algéftﬁrEiﬁ'\abigiPQif iflammatory

D. Hei ss and K. Her hol )

and/or nggrodeggrm@y)e d_ﬁe(ag’es sygh ag multinle gcle;qusgqj@m:hegﬁgr s disease, or
magnn%’bﬁs dHekis-ds4bciafedl didlses, %@Eh as ?&/&ﬁ)of §6I@tuml>3§- and rheumatoid

re specifically exanples o nol ecul e are
arthritis.j st ed herei nafter: Nane Abbr. target
18F- 2b- Car bonet hoxy- 3b- (4- CFT DAT (dopam ne
transporter) fluorophenyl)tropane.

Preferapthe|targpiing 2g9ans i deeRide qrEgrertidomiresiierara gligonucleotide, particularly

one wﬁ&tct‘?é%téye);tflc@ to %et (e dOHEBIOX LS SPRCARISRE il 8 BRIBGIES! system. Smaller
18F-Fal'l y dopamine 2 receptor)

orgamqlspleAweaﬁgecftWﬁ fg-tﬁmze}tne 68BN Sites ingrbielpgicat BsermsaBiatse be used as
thetar#e@u §RbeAS 18F- CPFPX Adenosi ne Al receptor Bati nast at

Small molecules effective for targeting certain sites in a biological system can be used as the
biomolecule E. Small molecules may be “small chemical entities”. As used in this application, the
term “small chemical entity” shall have the following meaning: a small chemical entity is a
compound that has a molecular mass of from 200 to 800 or of from 150 to 700, more preferably
of from 200 to 700, more preferably of from 250 to 700, even more preferably of from 300 to
700, even more preferably of from 350 to 700 and most preferably of from 400 to 700. A small
chemical 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
which the moiety containing the silyl residue in the compounds of general chemical Formulae I
and Il is coupled. Such targeting moieties are known in the art, so are methods for preparing

them.

The small molecule 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
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Fatty aci ds and anal ogues Chol i ne anal ogues

(metabolisnm) Flumazeni|l Benzodi azepi ne receptors
wRaoBOpHide D2 receptors D hydrot estosteron aPCI/BR007/008044

anal ogues Tanoxi fen and anal ogues Deoxygl ucose

Thym dine Proliferation marker- thym di ne ki nase DOPA

Benzazepi nes D, antagonists N-nethyl spiperone and

dopami ne receptors derivatives thereof Benzam de

racl opride; D2 receptors benzan de derivatives, e.qg.,

and E {3 RV BonSDaeere; aOBke: 27504 P 2bgaf Hefotz, . Nucl. Med.
(2006)&;92), :émz-apgrxgdﬂyﬁ?gudﬁréndﬁwjaﬁgaigér, mim%OIT RebhY2006) 8(2), 131-
eni e - Car bo oxy- - (4- ,
138. MBERSsediogl PR oo bHF G islad Beskin@82607/ 00804
CIT-FE, CT-FM DAT Altanserin, setoperon, 5-HTm

ketanserinMN5E652 403768 derivativve—5-HFF

Name Abbr. | target

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

fluorophenyl)tropane

18F-Fluoroethylspiperone FESP D2 (dopamine 2 receptor), 5-
HT,

(5-hydroxytryptamine receptor)

18F-Fallypride D2 (dopamine 2 receptor)
18F-Altanserin 5-HT2A receptor
18F-Cyclofoxy Opioid receptors
18F-CPFPX Adenosine A1 receptor
Batimastat MMP

Fatty acids and analogues

Choline analogues
{metabolism)

Flumazenil Benzodiazepine receptors
Raclopride D2 receptors
Dihydrotestosteron and AR

analogues

Tamoxifen and analogues

Deoxyglucose

Thymidine Proliferation marker- thymidine
kinase

DOPA

Benzazepines D, antagonists

N-methyl spiperone and dopamine receptors

derivatives thereof

Benzamide raclopride; D, receptors

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

Nomifensine, substituted DAT
analogs of cocaine, e.g.,

tropane type derivatives of
cocaine, methyl phenidate

2B-Carboxymethoxy-33-(4- CIT DAT
iodophenyi)tropane
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ADAM DASP, MADAM Acetyl chol i ne anal ogues MP3A, MP4A,
PMP; (ONB, acetyl choline receptors TKB, NWB,
wEewpok|wi ne, benztropi ne acetyl chol i ne recept PCHEP2007/008044
Fl umazeni| GABA receptor RO 15-4513, FDG GABA
receptor PK-11195 benzodi azepi ne receptor Xanthine
anal ogues CPFPX, MPDX adenosi ne receptor Carfentanyl,
di prenor phi ne opoid receptor Further various snall

nol ecul es are given in Table 1 in WD. Hei ss and
K.Herholz jibid—and-in Fi gure 1 R—T Hi mmhl’

M Schwai ger, i bjGQIT-FRICIHREM pref err edDhiTonol ecul es are

Altanseﬁ#gﬁt[a? ero?! | gOsagchari des, polysacchdelges, am noacids,

ketansefiHC! €1 C aC| ds, nucl eoti des nucl e05| es,
Sam Uunuul ot de protet+is SABUREAST LI -erortret €SS
anti bodi es, apt # %6 2 PZ@derWB‘i"’ﬁDréér(st eroi d and
nonsteroid). ne % MARAM g1 Lds (synthetic or

Acetylctivfibelaralogued ecep] MP3;Q9MA$PMP&QNBant 3 gcdtyictosine receptors
dendrinmers, ful |B(EmNMPB,virus partig¢les and other

Scopola}rﬁ‘l:eg g&z'}%}l DI ecul es /7 DI onol ecu!: ﬁi t!g%%%’l\?hgﬁ'ﬁer}gg%t%a\,

al |l eclil nc) Further

Flumazdsg a pept| de. E|nmay be a peptide cornfABairergpforom 4 to

100 am no aci d’Ro 1g_4g1§r,:gberred ent %ﬁbﬂﬁéﬁep@? the

nrocont 1 nNnuant i hoa Bantida i o ndiAr

n [l
P o oTTT LB AL .lll, Lllu PCPTCIOCT T o g voeT

Tyr 3-octreot at e P'&éﬂgv‘?at i ve used fof bmza@fmr@ regeptor

Xanthmé‘SrHHI&_;%QéjOC“ ne | eHEme MP'UX a pr ef erre Qdéﬂ&'&ﬁéﬂéﬁﬁbr of

M1 CDCIIL I IIV...IILI UlIl, l II'C UI UIIUI CL;LII C Iy

Carfe"tif'é!bf"Pffé”\Rh'P"ch is selected fromthe 8?%‘?1??‘:%‘8%% si ng

somat ostati n and derivatives thereof and rel ated

Funherp\‘?a‘??ohgéﬁmn g?o‘i’é}%'ge%zé gteq'n)%n i TSB! nﬂgl‘r{iggbfefsg gﬂggﬁt.li-la?rg%lz, ibid. and in

uropepti rivatives t
Figure pe«ptrll-djgu;qhu dScbwaeiger, dgd.Y, and t he anal ogs t hereof,
bonbesi n and derivatives thereof and related
peptides, gastrin, gastrin rel easing peptide and the
Furthedweferigtlibicrsoletideearfe sugdrs; eligisadchapidps .| phiysacemrdies nahinoacids,

nuclelc%:g Oru{!?%‘@%g,arﬁ]%%%éﬁ_{eiyarqoﬂﬁéaﬁd%' W@ﬁ%%@é %Egé%mlmetlcs
antibodies, laBlamelr$ Rpidsgboreines gsteroichard)oonsiersid) tmeanatfansmiitters, drugs
(synthc—%r %}‘\% gtllfaﬁ) L cre%tor 3”5 Ca"“daérlt%o}%:s adeﬁgﬂg'e%t I%}Jhes virus particles

rnrn cep or pep ecystokinin’
and otheCtityetingdn G cINEs EB@WOMOM](e@CWaEE@rGGWeﬂG@ﬁMecum.
anal ogs thereof; neurotensin and the anal ogs thereof,
thyrotropin rel easi ng hornone,
Further, the biomolecule E may be a peptide. E may be a peptide comprising from 4 to 100

amino acids.
In a preferred embodiment of the present invention, the peptide is never a Tyr3-octreotate
derivative used for diagnosis of neuroendocrine tumors.

In a preferred embodiment of the present invention, the biomolecule may be a peptide which is
selected from the group comprising somatostatin and derivatives thereof and related peptides,
somatostatin receptor specific peptides, neuropeptide Y and derivatives thereof and related
peptides, neuropeptide Y, and the analogs thereof, bombesin and derivatives thereof and
related peptides, gastrin, gastrin releasing peptide and the derivatives thereof and related
peptides, epidermal growth factor (EGF of various origin), insulin growth factor (IGF) and IGF-1,
integrins (asB4, a,Bs, a,Bs, allb;), LHRH agonists and antagonists, transforming growth factors,
particularly TGF-a; angiotensin; cholecystokinin receptor peptides, cholecystokinin (CCK) and
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pituitary adenyl ate cycl ase activating peptide (PACAP)
and the rel ated peptides thereof, chenokines,
wWGeawsv4Eses and inhibitors for cell surface naRECT/KP2007/008044
net al | oprotei nase, prolactin and the anal ogs thereof,
tunor necrosis factor, interleukins (IL-1, IL-2, IL-4
or IL-6), interferons, vasoactive intestinal peptide
(VIP) and the related peptides thereof. In a nore
preferred enbodi nent of the present invention t he

ST LR R TRURATSRIOE T (T
pituitatyfuﬂesrgkat&ea:yc%e dctr\ﬁtmg peptids Wmmmhndahmlaﬁﬂaiépndwtﬂlereof
t hose

chem iR, feleleP P el sfifeck trd s erialaereindse rplactin and the

analogarthér@gf tarherreatosipfaeforrinferigukino@e-1, a2, IDg 6rlE-6), interferons,

vasoad B RS patieE I g Figlet meRBRBIhErer o rore

preferred enbodi nent of the present invention, the
i R B o P b e e SR B Wt o
the groupt csiprising boeestheand l:sjﬂri?r)esﬁmdnélb@iys @Fé?férwﬁ/ thbsy Balfing the sequences
erred e i ment  of

isted FETE ST SorABeIABr AT AR e nth Bl PrETerabG bt hang e

seque@desnewda]rse@h Ibdb%egfopéb?ieﬂ?ﬁ?rﬁﬂthé%b%@% thdrBofa prefar@bly those
refer 0 nt o e .pr

naving IRE S P P AP brIBe AFoaFey et PBEHde S caTd the analogs

thereofBonbesin is a fourteen am no acid peptide that is an
anal og of human gastrin rel easing peptide (CGRP) that
bi nds with high specificity to human GRP receptors
Ina m@e@eretreb Rmbbasient of theripésendirkahfion, theBibma@dule may be selected from

tasr S. I n an even e referr odi rTBnt of
the oroR S OHEBITR ORI, FOTAtoR SRRt {5? Eonedgisinal evtice
(VIP) dndrithe ahalogsmbags. havi ng sequence |11 or
AA, - AA2- AA3- AAA- AAS- AAG- AA, - AAS- NT, T2 (type A LT,
with T,=T2=H, T, =H T2=0H, T, =CH3, T2=0H AA, = A n, Asn,

In an eREe (ribrEprdinirdd erAbddiment of, th®prgsentiAderttiofl the b‘ﬁ&hoch@'E is bombesin,
N- I\/Ie) Gy AA6 = Hi s,

somatﬁté@rmfopﬁf{iﬁykﬁ” the (%Q.awg)%%@(’ 31 WO

2008/ 040441 PCT/ EP2007/ 008044
In an even more preferred embodiment of the present invention, the biomolecule is bombesin or

the analog thereof.

Bombesin is a fourteen amino acid peptide that is an analog of human gastrin releasing peptide
(GRP) that binds with high specificity to human GRP receptors present in prostate tumor, breast
tumor and metastasis. In an even more preferred embodiment of the present invention, the
biomolecule E comprises bombesin analogs having sequence III or IV:
AA-AA-AA;-AA-AA-AA-AA-AA-NT, T, (type A) III, with

Ti=T,=H, T,=HT,=0H, Ty=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

AAg = His, His(3-Me), (N-Me)His, (N-Me)His(3-Me)
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AA, = Sta, Statine anal ogs and isonmers, 4-Am 5- MeHpA,
4- Am 5- MeHXA and y- substituted am noacids AA8 = Leu,
w@pag/oglal CpnA, Cha, t-budy, tBuAl a, Met, N BCT/EP2007/008044

i SO-Bu-Ay AA - AA2- AA3- AA4- AAS- AAG- AA, - AAB- NT, T2

(type B) IV, with: T, =T2 =H T, = HT2 =0, T, =

CH3, T2 = CH AA = Gn, Asn, Phe(4-CO NH2) AA2 = Trp,
DTrp AA3 = Ala, Ser, Val AA4 = Val, Ser. Thr AA5 =
(3Al a, (32 and 33-am no acids as shown herein after

chai n YRG0 RPeERREG oY BoTifrRa-ATT e AATIGEHA and v-
of pr@ubsﬂto@elranmnmndso acids, AA6 = His, Hi s(3-M),

N- Me N- P T

Lou, 4™ it @%ﬁha‘%r%%h%&a@w@mﬁéw&l?e s oGy

iso Bu-dy. Therefore, in an even nore prefe:rredIe|S

ot A AR AN AL e A S BT (VB BOBE Wianal 0gs

havi ngr, seguaag =IH T, 810H, ¥, =lcHAaT, ewsR nore preferred
enbodi nent, bonbesin anal ogs have the fol | owi ng
sequed¥ss G"S@‘anvl%‘%“ f'%

A n- Trag, Al BrpValFrpMed y- Hi s- Sta-Leu-NH2  Seq 1D 2

A n-Trp- Al a- VaI-GI H s(Me)-Sta-Leu-NH2 Seq ID 3

G n- TAYuA Alavast M @gGy Hi s(3Me) - Sta-Leu-NH2 Seq I D 4
A n- Trap, Al RalVekr (ﬁhy H s(3Me)-Sta-Leu-NH2 Seq ID 7

A n- TrpAI Val Qy H s(3Me) - Star%gfI NH2 Seq ID 8
a n- TAR @“%\@ - &9 PPy duasphow iR ﬁ_f@u NH2 Seq

ID 12
A@n-Trp-Ala-Vval -dy- His(%/b)4Am5 MbHpA- uNH2 Seq
ID 17 G n-Trp-Al a-Val - <H.£Q@- Am 5- I\/prA - Leu- NH2
32 -HN

wherein SC represents side chain found in proteinogenic amino acids and

homologs of proteinogenic amino acids,

AAg = His, His(3-Me), (N-Me)His, (N-Me)His(3-Me)

AA; = Phe, Tha, Nal,

AAg = Leu, Cpa, Cba, CpnA, Cha, t-buGly, tBuAla, Met, Nle, iso-Bu-Gly.

Therefore, in an even more preferred embodiment of the present invention the biomolecule is

selected from the group comprising bombesin analogs having sequence III or 1V.

In an even more preferred embodiment, bombesin analogs have the following sequences:

Seq ID E

SeqliID1 GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH,

SeqID 2 GIn-Trp-Ala-Val-Gly-His(Me)-Sta-Leu-NH,

SeqID 3 GIn-Trp-Ala-Val-NMeGly-His(3Me)-Sta-Leu-NH,
SeqiD 4 GIn-Trp-Ala-Val-Gly-His(3Me)-Sta-Leu-NH,

SeqID7 GlIn-Trp-Ala-Val-NMeGly-His(3Me)-Sta-Cpa-NH,
SeqID 8 GIn-Trp-Ala-Val-Gly-His(3Me)-4-Am,5-MeHpA-Leu-NH,
SeqID 12 GIn-Trp-Ala-Val-Gly-His(3Me)-4-Am,5-MeHpA-Leu-NH,
Seq ID 17 GIn-Trp-Ala-Val-Gly-His-4-Am,5-MeHpA- -Leu-NH,
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WD 2008/ 040441 PCT/ EP2007/ 008044 Seq |ID 23

A n-Trp- Al a-Val - NMed y- Hi s(3Me) - 4- Am 5- MeHpA- Cpa- NH2
wW@GesoP42i7 G n- Tr p- Al a- Val - NMed y- Hi s- FAO2010- BEHER#R7/008044

Seq I D 28

G n-Trp- Al a-Val - NMed y- Hi s- 4- Am 5- MeHpA-t bud y- NH2

Seq I D 30

A n-Trp-Al a-Vval -NMed y-Hi s(3Me)-Sta-tBudy-NH2 Seq I D

seqi0Z4] TP s Fro/Ala- GG AT LA Rick R £,
Seq |D@7n DTr G Tap-Xad-VALNMEGS~Kis AR R20MedpA-NkRUG y- NH2 Seq

Seq ID, q?’|4[>GI "'c%f Rﬁ%ﬁﬂ@egﬁﬁﬁ%&qﬁ QFB@@??E;%@ ?:pngﬁle

Seq D3 | D Hin-GrpARTva-MleckaHis@Me)tita4StiGlyINMAl a- NH2 Seq

cea 0 2 S A A e Bt BB,

Seq ID43 G n- BiR-DArB ARV al(Sly-Hik 2 ANED-MEHARtBu Bl iy Leu- NH2

S I D 48 .
Seq IDGAL- T p G- RTRrAIRY -Gy HisdeAm A MeHsAGRANH - N2 Seq
Seq |Dl3@ 49 GGTh -TrpAR-RalNalie GlyyHididNME) Bt4-Cpyabi Ve Hp A- Cpa- NH2

Seq 'Désn Tr pGAlP PRy 3-Rlivettis-StathyAlarNEg, 5- MeHpA- Leu- NH2
Seq IDS,Qq | D @ﬂ'\-Trp-Ala Val- Gly-Hls(BMe) Sta- Cpa -NH,

n- Tr p- Al % Ia‘)? S-4- - MeHpA- Leu-NH2 Seq I D
SeqlDé@ G n- I m-glasl: CNWE@(QMQP@% ¥YNHzeu-NH2  Seq 1D

Seq |05@ G n- BIMTA-ARMI-GI M&?-hﬂtﬁnﬁme &-LbuNHSeq | D 53
Gn-Trp-Al aﬁdVaI -f3 @N s- Phe- Cpalq?\lHZ Seq I D 54

Seq ID@n. Tr pOH-AA- YR H N EL/ETY EO

Seq ID@'Qn Tr P GM-Trp/Ala: \f’éﬂ@l?—%ﬁlsahﬁmLBi‘MeNHR Cp%iNHL D 56

p-Al a-Vval -f 3Al a- H ThLeu-

Seq 'Dégn Tr pGKP EFF\/&F‘ MaAly: W%H'FWQ & "l’:’é‘uc’ Mﬁh’pAéé‘d’ 'T“Uz 58
Seq ID@bn Tr pdﬂ-?ﬁrpvﬁlia-\f’éi-@lﬁ-N'MéHé&hAﬁLB' fMBHEA-NRH, Seq | D 59

Seq 'Déﬂn Tr pGKI Ayl A MeGly

Al a- Val - f 3Al a- HIS"S Me) - Phe- Tha- NH2 SquD6O
s M%N%Nm Seq I D 61

Seq |D@lzn Tr me-armela Va3 Aleda-NIRSHIiS-TRBECPON@ y- NH2 - Seq 1D 62

Seq D& 11 hOR-BirvAR-V b NS SRzt

| -1 Al a- NMeHi s- Tha-tbud y-NH2 Seq ID 63
udy-NH2 Seq ID

Seq D84 G n- BINTA-RRYE-HakANMEHiISERNR Luiling; Cpa- NH2

Seq ID 55 GIn-Trp-Ala-Val-RAla-DHis-Phe-Leu-NH,

Seq ID 56 GIn-Trp-Ala-Val-RAla-His-BhLeu-Leu-NH,

Seq ID 57 GIn-Trp-Ala-Val-BAla-His-Bhlle-Leu-NH,

Seq ID 58 Gin-Trp-Ala-Val-BAla-His-BhLeu-tbuGly-NH,
Seq ID 59 Gin-Trp-Ala-Val-BAla-His(3Me)-Phe-Tha-NH,
Seq ID 60 GIn-Trp-Ala-Val-RAla-His(3Me)-Phe-Nle-NH,
Seq ID 61 Gin-Trp-Ala-Val-BAla-NMeHis-Phe-tbuGly-NH,
Seq ID 62 GIn-Trp-Ala-Val-BAla-NMeHis-Tha-tbuGly-NH,
Seq ID 63 GIn-Trp-Ala-Val-BAla-His(3Me)-Tha-tbuGly-NH,
Seq ID 64 GIn-Trp-Ala-Val-RAla-His(3Me)-Phe-Cpa-NH,
Seq ID 65 GIn-Trp-Ala-NMeVal-RAla-His-Phe-Leu-NH,
Seq ID 66 GIn-Trp-Ala-Val-BAla-His-NMePhe-Leu-NH,
Seq ID 67 GIn-DTrp-Ala-Val-BAla-His-Phe-Leu-NH,

Seq ID 68 GIn-Trp-DAla-Val-BAla-His-Phe-Leu-NH,

Seq ID 69 GIn-Trp-Ala-DVal-BAla-His-Phe-Leu-NH,
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Seq ID 65 G n-Trp-Al a- NMeVal - f 3Al a- H s- Phe- Leu- NH2
Seq ID 66 A n-Trp-Ala-Val-f3Al a- H s- NMePhe- Leu- NH2
w@GeesoP46i7 G n- DTr p- Al a- Val - f 3Al a- Hi s- Phe- Leu- NFREB®G7/008044
ID 68 @ n-Trp-DAl a-Val -11 Al a-Hi s-Phe-Leu-NH2 Seq ID
raann 69 ~G-A-<Tr p- Al a- DVal - f 3Al a- Hi s- Phe-Leu-NH2 33 WO
2008/ 040441 PCT/ EP2007/008044 Seq ID 70
A n-Trp- Al a-Val -f 3Al a- Hi s- DPhe-Leu-NH2 Seq ID 71
Seq ID @ n- Tr GIl\Tep-Mal\dl-BAlaaHidiBPlid-béd-BH, bud y- NH2 Seq I D 72

n- Tr ps, - Valy; l\/bHA—aNHZ Se
seq D 1,71 '@?%-%(@NJE?‘@%?‘%%?@% {2 gpaclngZ Seq 1D 74
Seq ID 12 n- Tr BT ep-Mal VakMEGly-His4-Pina SiNbeHiAaCpiHNHZeq | D 75
Seq |D7‘5§ n- Tr%@'rﬁp Xalv IR Gty His st Apa-RHYEHPA- t buAl a- NF2

SeqID n Tr I ep-RlgtVasNMaGlg-HinB la-tbpaladihi s - MeHpA- Leu- NH2

Seq ID ﬁeq | DAQTH -Alarval] NMeGly-His-4-Am. 5-MeHpA-tbuAla-NH
a -Trp-Al a P Gy{':'%l\/e Y eSD = /?Leﬂ NH2  Seq

Seq ID EMD 91 @'fPTT ‘lﬁ-ﬁla#\(%rﬁ%al"ls@"{)e &4-A"w@rNBHWéH@A-M*éU NH2 Seq

Seq D 9P 101 &hrplAR: v%l@&lﬂls(ﬁnayh ﬁgwﬁe\m S ARNHMEHPA -
am no- 5- net hyl q{nﬁt an0| c aci Leu-NH2 Seq I D 102

4-
Seq 1D Y n- 1r RI;TER-RigHY PA-Lg-MH AR HPA -

Seq ID fb1am n@"ﬁﬂﬂmhm’d'@p“mé 41Wn‘d5 MerpANHZ s M 5-methylheptanoic
acid Leﬁgﬁ-&erabl y the bonbesin anal og may additionally be

I1ed nore preferably radiolabeled with a fluorine
Seq ID 1020t 0p&If-Fyp-MASyLINMEy-Hisk 8iMepa-AhE-Mdvpre— praphins-abl y
j alog is radiol abeled using the

t he bomhesin
methylh?‘ga?%ﬁ;ﬁﬂgfﬁféﬁﬁén met hod of the present invention. The
above bonbesi n anal ogs that bind specifically to human

More pre etﬁg B%)r%[)g‘supgﬁéﬁyg é’uayggg%ngﬁ?lﬁ}ﬂgz Ia%eggggfgﬁ% pﬁa‘?eraﬁlé rgg)olabeled
with a ﬂlgnnenmtOMEWwbaneln Fsr'tluba’°F., Mpre dréfatabtyttby bbmbesit laealog is

radlolabPI'eQ ngla\s%g r%dlom&rn%h& Fnlaﬁwoka' qu% @%%’érﬁ fBNsspti onal Iy be

cting serves the
I'i nki ng betmeen the blonDIecuIe and the rest of the

The aonQ%QHHQQn QR I% hbﬂy ﬁ@% Xich P{orﬂUn% éRFé_éz%eﬁto?s I\'Iﬁqsent in prostate

tumor, bF@aSF @wan@g@tﬁ%‘swamayl be of th%cwpqwﬂé@élngtgreowitch%mcal
Formula®; inkh& tRABRR ke @&ﬂbl@gﬁe 'Wryer@ﬁ th@SBHoﬁe%ﬁlehﬁéN &Qlongllly be linked to

sequences from Seq and prefer

a reactinggRpoipt/ewbisle seves W@I‘f‘ﬂk'ng lﬁ’eHVQﬁﬁrtBe ppem@cw@eﬁnéﬁb@m%ﬂwe
compouR@BBhESVahiidh @BRhASS 1, NBYE o NRRT, AWRQEH]N. SELERNFEST -S-(CH.)o-,

wherein R’ is hydrogen or alkyl and n is an integer from 1 to 6. The bombesin analogs may be

peptides having sequences from Seq ID 1 to Seq ID 102 and preferably may have one of them.
In a more preferred embodiment, somatostatin analogs have the following sequences:

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:

SeqID 106 -DCys-Leu-lle-Thr-Arg-Cys-Arg-Tyr-NH,
Seq ID 107 -DCys-Leu-lle-Val-Arg-Cys-Arg-Tyr-NH,
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Seq ID 104---- c[Lys-(N Me)Phe-1 Nal -D Trp-Lys-Thr]
Seq I D 105----c[ Dor-Met-(Nwe)Phe-Tyr-DTrp-Lys] In a
worers/opief err ed enbodi ment, neur opepti de Y1 anedDEB2007/008044

have the foll owi ng sequences: Seq ID 106 -D vy

-Leu-1le-Thr-Arg-Cys-Arg-Tyr-NH2 Seq 1D 107 -D vy

-Leu-1le-Val -Arg- -Arg-Tyr-NH2 34 WD 2008/ 040441

PCT/ EP2007/ 008044 (_ indicates disulfide bridge) In

ot her preferred enbodinments E is selected to be an

ol i gonucl eati de, t he referred enbodinent E

may be sel ée—tmqalt%"rﬁf"ﬂéé ?5{96 conpri si ng

oI i gonucl eotides conprising from4 to 100

ucl eotjdes. Preferred oli ucl eotide is. TT
In otheé;zg?éwr%?ma? imgpts)E iy seleptgeioyhroan 3N glidopucipeliee fop s prefered
embodMherit/EemBy 8€ @Blected\irihh tHe grolip €omp ﬂﬁﬁdi]eﬁgdneclEofﬂﬁs comprising from 4 to
ise a conbination of any of e af orenenti oned

100““5‘?3&"@% ve mol ecul es suitable to bind to a target site
Preferre@ @f§diRiclentiddisaT TARGEE REpsMh&iitdl pd)Ch serves the

i nki ng between the bioactive nolecule and the rest

of the conpound of the invention (Forrmulae I, 11),

e.g., -NR, -NR-(CH2)"- -O(CH2)" or -S (CH2)n-

wherein R |shydroenor al k and nis an inte
In a furthes preferred embpgiment Bt the presest %éa"té}%%m? lecylg may comprise 3

comwaaﬂU@QiJé}W 6¥fthé afdiethéntloned biciched ﬁx@lefcwémshﬁ@olé Qi b.ﬁwmg target site
list wherein E is a bonbesin_ anal

0
togetherwith g reaciing mpietywhickygerves jhe-fining Rﬁ%yveammesb ‘mlm rpegeule and the
rest of Mél?com\ﬁddﬁh oPthelinvention (Formulae I, II), -NR’, -NR' (CH - —O (CH2)n or -S-

Ava- Arg-d n- Trp- Al a- Val - NVeG y- Hi s(3- Me
(CHy)pwhgigin R@s Yydiqasn of alkyl and n is an mteger from 1 to 6
Ava- Arg-d n-Trp- Al a- Val - NMel y-Hi s-Sta-Leu-NH2 O 35

WO 2008/ 040441 PCT/ EP2007/ 008044 ) o
In a more preferred embodiment, the compound of formula | is selected from the following list

wherein E is a bombesin analog:

HO—Si
K@%Ava-GIn-Trp-AIa-Val-GIy-His(3-Me)-4Am ,5-MeHpA-Leu-NH,

o)

HO—Si
A_<3”—Ava-Arg-Gln-Trp-AIa-Val-NMeGIy-His(3-Me)-4Am,5-MerA-Cpa-NH2

o)

H-—Si
)\‘QyAva-Arg-GIn-Trp—AIa-Val-N MeGly-His-Sta-Leu-NH,

O
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HA* S
=Arg- Ava-d@ n-Trp-AJa-Val -@ y-H s(3Me) - St a- Leu- NH2 H4*
WO-8)080404410 1" ~ PCT/EP2007/008044
Ar9- Ava-A@ n-TrP- Al a-Val - NMed Y-Hi s-Sta-Leu-NH2 H Si 0
Ava- d n- Tr p- Al a- Val - NMed y- H
i s(3Me)-[4-(R)-am no-5-(S)-net hyl hept anoyl ] -Cpa-NH2 In
a second aspect, the present invention refers to novel
conmpounds havi ng general chemical Fornmula Il1: R1 1,2
1,2 1,21 EZYBS Fjj 12 R wherein Bl.2, Y1.2,
1'2, E, Rl and R2 have the sane neanings as in
g Fornula | above, including all neanings which are
gn@d to these paraneters according to preferred
AJALL. &lﬁTr%-'XBQ/!HdW&ﬁAeS’Eta-[&Q«-@r esent invention,
and wherein F is fluorine isotope wherein F is
seI ected from radl oactive or non-radioactive isotope.
>r3' ragi oactive fluorine isotope is preferably
ct bd from 78F. The non-radi oactive "col d"
f TUorT neApdr@pErAe-Vaveel-HisiSie-LeeNct ed from 19F.
ccordingly, the invention referring to this second

H.g, aspect also refers to the respective pharmaceutically
>r mm salts of an inorganic or organic acid
> AVBBHAITRL A al- GASERLIBAARR)-(4-(B A6 §-(S)Jﬁu@’thﬂ~%?:anoyu -Cpa-NH2
sol vat es and prodrugs having general chem cal Fornul a
H In a first alternative of the invention according
Ina se{:@n& QF &Cﬂl@ﬂ: @ﬁ?’n‘g tHvehfitsl r%‘fgrs td Réved @&?Baﬁngs%emﬁ?éneral chemical

of 't ori nat ed conpound o
Formul88I:\WWO 2008/ 040441 PCT/ EP2007/008044 R ,z ,,2

II

0 ——n——7
m

wherein B'2 Y'? Z'2 E, R' and R? have the same meanings as in Formula I above,
including all meanings which are assigned to these parameters according to
preferred and alternative embodiments of the present invention, and
wherein F is fluorine isotope wherein F is selected from radioactive or non-radioactive
isotope.

The radioactive fluorine isotope is preferably selected from '®F. The non-radioactive “cold”
fluorine isotope is preferably selected from '°F.

Accordingly, the invention referring to this second aspect also refers to the respective
pharmaceutically acceptable salts of an inorganic or organic acid thereof, hydrates, complexes,

esters, amides, solvates and prodrugs having general chemical Formula II.

In a first alternative of the invention according to the second aspect thereof, the general
chemical formula of the fluorinated compound of the invention:
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EZYBS FIlI 12 R has the follow ng neaning: Rl
EZ-Y-CHR2+D-{-CH2A-Si- FIIA R2 wherein: Fis
WO Rapsi0#del | sot ope wherein F is selected from PCI/EP2007/008044
radi oactive or non-radioactive isotope., R, R2, A
n, m Dand E-Z'-Y' have the sane neanings as in
Formula | above, including all neanings which are
assigned to these paraneters according to preferred
and al ternative enbodi nents of the present invention,
and wherein E-Z' - is a targeting agent radical,
wherein E is a bionolecule. Accordingly, the
invention in this specific quodlnent also refers to
the respective pharmaceutically acceptable salts of
an inorganic or organic acid fhereof, hydrates,
conpl exes, E_4¥nzﬂ&;,ydﬁngbr_agL¥aLe$ and prodrugs 1y
havi ng general chemical Fornufa Il A In a second
alternative of the invention cording to the second
aspect thereof, the general Rhem cal fornula of the
phar maceuti cal | abelled conpound of the invention: 37
WO 2008/ 040441 PCT/ EP2007/008044 R 1,2 1.2 1.2 EZ
h\és@nesfollgwﬂnb méehidg: has the fol lw ng neaning: _
--Y2--L--F I'B (which is E--Y--B2--L2--F or, in
the nnst preferred enbodi nent, E—-Y--BZ--LZ--[18]F or
E—Y—-BZ--LZ--[19]F mherein E correspgnds to E, Y
corresponds to : [ r I sojope, nore
erzef E; aE-yﬁz-F—o,f GH —FH —EZ:HJ[ MSe&ands to TIA

wherein:

F is fluorine isotope wherein F is selected from radioactive or non-radioactive

isotope.,
R', R A, n, m, D and E-Z'-Y' have the same meanings as in Formula I above,
including all meanings which are assigned to these parameters according to
preferred and alternative embodiments of the present invention, and
wherein E-Z'- is a targeting agent radical, wherein E is a biomolecule.
Accordingly, the invention in this specific embodiment also refers to the respective
pharmaceutically acceptable salts of an inorganic or organic acid thereof, hydrates, complexes,

esters, amides, solvates and prodrugs having general chemical Formula IIA.

In a second alternative of the invention according to the second aspect thereof, the general

chemical formula of the pharmaceutical labelled compound of the invention:
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wherein: F is fluorine isotope wherein F is selected
fromradi oactive or non-radi oactive isotope nore
WeewBe4Eil y a radi oactive fluorine is 18F and PCT/EP2007/008044
non-radi oactive ("cold") fluorine 19Fr. R 1 -A- Si
2 -L- is Rwherein R and R2, independently, are
sel ected fromthe group conprising hydrogen, |inear
or branched C1-Cl10 al kyl, aryl, heteroaryl and aral kyl
and A represents al kyl, unsubstituted or substituted
aryl,or unsubstituted or substjtuted heteroaryl, -Y2-
is a functional group or a cHain containing functional
group connecting -L- to -Z2- fAnd which is selected
fromthe oup anr|1§|n1gbnd C( =0 -, -SO2-,
Q=0 - (a2 S0Y TBET Fy=0-[oem 1I
D- [ CH2] n-, -SOZ[CHZ]mD[CHZ n- -0 C(=0 -, -NR70-,
-0-, -(S)p-, -NRL12-C(=0)-, -N@2-C(=S)-, -O C(=S)-
-Cl-C6 cycl oal kyl -, -al kenyl -, -heterocycl oal kyl -
unsubstituted or substituted aryl-, unsubstituted or
substjtuted -heteroaryl, -aral kyl-, -heteroaral kyl,
hag the folwing Meaningxy -~ 38 WD 2008/ 040441
PCT/ EP2007/ 008044 - aral kyl oxy-, -aryl-, -NRL3SC2-,
- S02NR13-, OC( =0 - 31 -NR 12C( =0 NR13- - NH NH-
and - 0- NH- wher &€ oY |'s|-'a'f1 i nt eger fromlItI% 6, mand
n, |ndependently, are any integer fromO to 5, -D
represents a bond, -S-, -0- or -NR9-, Werein R9
(whish éssEnY sBimyler-5 gEnin ther mestprafersed embgdimentet er oaryl  or
Ear\mé(yi_g--H@]F'o? FRIV. antgq¢§1Ff {(VABeln E‘éoﬁesﬁ%@s%@ Rlebrresponds to
|n epen dent are sel ected . fromthe group conprising
[sdlyerine 'ﬁ?¥ﬂﬁ?b§l°ﬂ ptedarably 'Fuerst 1 r&pcprrﬁ%mndértoY -L)
branched C1-C10 al kyl, aryl, heteroaryl and aralkyl,
and R13 represents hydrogen substituted or
wiegibist i t uted, |inear or branched Cl-C10

F is fluorine isotope wherein F is selected from radioactive or non-radioactive isotope

more preferably a radioactive fluorine is ®F and non-radioactive (“cold”) fluorine °F.

-L-is ,

wherein R' and R?, independently, are selected from the group comprising hydrogen,
linear or branched C4-C, alkyl, aryl, heteroaryl and aralkyl and
A represents alkyl, unsubstituted or substituted aryl,or unsubstituted or substituted

heteroaryl,

-Y2- is a functional group or a chain containing functional group connecting -L- to -Z>-
and which is selected from the group comprising a bond, -C(=0)-, -SO,-,
-C(=0)~(CHy)g-, -SO-, -C(=0)-C=C-, -C(=0)-[CH2]m-D-[CHa]n-, -SO»-{CH;]m-D-[CH:]:-,
-0-C(=0)-, -NR"-, -O-, -(S),-, -NR'?-C(=0)-, -NR"*-C(=S)-, -O-C(=S)-,

-C4-Cs cycloalkyl-, -alkenyl-, -heterocycloalkyl-, unsubstituted or substituted aryl-,

unsubstituted or substituted -heteroaryl, -aralkyl-, -heteroaralkyl, -alkyloxy-, aryloxy-,
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al kyl, aryl, cycloal kyl, heterocycl oal kyl, heteroaryl,
aral kyl or heteroaral kyl. E-Z2- is a targeting agent

wOo aeBo#l441 wherein E is a targeting agent and Z@CT/EP2007/008044
represents a noiety selected fromthe group
conprising a bond and a spacer, wherein the spacer is
a natural or un-natural am no acid sequence or a
non-am no acid group and E is a bi onol ecul e.
Preferably E is a bionol ecul e sel ected fron1peptide

Vor craRRT by R SRS OaBinR TR lsomR'™. -
i NVQNH-| amd +O-NHH, s speci fi c enbodi nent al so refers to

the respective ar.mac cally acceptable salts of
an WhSFYAAitagmnt gqetjgﬁf"b?&#'d t hereof , hydrates,

CONpA 8XER, lnd@p?érﬁéﬁtly, are aisinteder fraineStod)d prodr ugs

havilgg %ener che Forgﬂga I[1B. Fis fluorine

i sof'op¥ 5&%&"%%?%@ 3 '98?—*' T9F. Thus, the conpound

hav WtﬁhréiﬂfFéfrébreeét&Qh?aﬂogeECmPUloehlwl, dargyhédtarcanyt Be aralkyl,
eneral chemcal Formula I1-18F. R 1-2 1 1is

follq
£ ZPYS BNENteger MBI 315 R See table 4 39 VO
200&“@4@44? indé pdridenfly, /a(a@g@léétedqfongﬂﬁﬁgrgup 5&6&@@% hydrogen

For mul B i -F

12 R“s stt%%ﬁ?rest@sm&ee %ﬁ@%?’f‘?’&&?"%hed@uﬁ%w?ﬂ@ eaﬂfﬁaﬁiﬁ@awl and
havbmﬂmr al chem cal For mul ae II, I'lA 11B 11-18F

and -19F | |dent| c to Ein the conqound havi ng

gengr dpp@ﬁ@rﬁtp rogsp,‘ﬁH gtufed qwnsgpﬁgltqtgd inear or branched Ci-Cio

respRGL aMelcycloaR@l, RétefRyEI6alkANRGEdERN! araldPr & heteroaralkyl.
preferably, Eis borrbes?n or an b(r)nbesin anal og ar¥d

any having the sequences |isted above. Mre
pr egez?aly) ¥tardeting sgenBraaichRWherdm Eds a targeting agent and Z2 represents a

moiety selected from the group comprising a bond and a spacer, wherein the spacer
is a natural or un-natural amino acid sequence or a non-amino acid group and
E is a biomolecule. Preferably E is a biomolecule selected from peptide,

peptidomimetic, oligonucleotide or small molecule. More preferably, E is a peptide.

Accordingly, the invention in this specific embodiment also refers to the respective
pharmaceutically acceptabie salts of an inorganic or organic acid thereof, hydrates, complexes,

esters, amides, solvates and prodrugs having general chemical Formula IIB.

F is fluorine isotope and preferably '°F or 'F. Thus, the compound having general chemical

Formula II may have the following general chemical Formula II-18F:

E—22—y2—g2_g5i—¥F II-18F

See table 4
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somat ostati n anal og and any havi ng the sequences
listed above. More preferably, E is neuropeptide Y1
wW@ro0a/0sur opept i de Y1 anal og and any havi ng t hBCT/EP2007/008044
sequences |isted above. In a preferred enbodi nent, the
~~snn~ephar-paceutical labelled with fluorine is selected from
the followng |list wherein E is a bonbesin anal og: |
| A-c-2:
or generhBEhehi¢dl Boyraul&BHIOFCH2- CO- Ava- - A n- Tr p- Al a- Val - N
MG y-H is(3Me)-4-Arn, 5- MeHpA- Cpa- NH2, 11B-c-1:
t9F-Si (i Pr)2- C6H4- CH2- CO Ava--d n-Trp- Al a- Val - d y- Hi s(
3Me) - 4- Am 5- KSeHpA- Leu- B2, 11 B-c-2:
19F- Si (t Bu) 2- C6H4- CH2- Ava--d n-Trp- Al a- Val - NMeG y-H
i s(3Me)-4- Ann 5 HpA- Cga- NH2. 40 WO 2008/ 040441
PCT/ EP2067-668Y 44— BISFFSe—U6i 1I-19F
Arg- Ava- d n- Tr p- Al a- Val -|Gly H s(3Me)-Sta-Leu-NH2 F |
S, 1 O
Arg- Ava- @ n- Tr p- Al a- Vval RGly Hi s(3Me)-Sta-Leu-NH2 19
Arg- Ava-3d n-Trp- Al a-Val - NMe@ y- Hi s- St a- Leu- NH2  18FF
Si /1 O
See tablardy- Ava- G n- Tr p- Al a- Val - NMed y- Hi s- St a- Leu- NH2
Furt her, conpounds having general chemical Fornula II,

whi ch are obtainable by a nethod as iven herin
More spgeifieally. B incthe gemequifdiaying general chemical Formulae I, IIA, 1B, 1I-18F and

I1-19F id |ﬂ<[e£tﬁ|(apt‘3r@mqhe boc'rﬁp&fn‘a%vmﬁ'deﬁgbéll éhf T?Qgtl' R AR 18,

| 'uor o-di -1 s0- propyi-sil et hanol
respectively,Anddrefeded prBogimepl Mose pmfg;p?ly ﬁZQinpegm @f an bombesin analog

and any[hﬂwﬁ@tﬁ’é)ééhu@hcésq@.té%réb%% I\ﬂbr’eﬁfr‘é/fbaabri/héné/é&méﬁ%kﬁﬁﬁ‘% a
uor o-di -i so- propyl -si | anyl )-phenyl | - propan-1-o0
somatoqtatln analog and any having the sedquences listed above. More preferably, E is

neurope%tlcﬂé]r‘{(é‘_r'alﬂéhﬂ)p@bhdes‘ﬂ FHARYAncSArlydaying tSdhtlehcdy IRBEOADSVe.
aci d

3-[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-propan-1
In a prefefrkd embodiment, the pharmaceutical labelled with fluorine is selected from the

following list wherein E is a bombesin analog:

lIA-c-2: "®F-Si(tBu),-CesHs-CH,-CO-Ava--GIn-Trp-Ala-Val-NMeGly-His(3Me)-4-Am,5-MeHpA-Cpa-
NH,

11B-c-1: ¥F-Si(iPr),-C¢H4-CH,-CO-Ava--Gin-Trp-Ala-Val-Gly-His(3Me)-4-Am, 5-MieHpA-Leu-NH,,
11B-c-2: "°F-Si(tBu),-CgH4-CH2-CO-Ava--GIn-Trp-Ala-Val-NMeGly-His(3Me)-4-Am, 5-MeHpA-Cpa-
NH,.
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3-[3-(Fluoro-di-iso-propyi-silanyl)-phenyl]-propionic
acid
WQ2(0804WEkuor o- di -i so- propyl -sil anyl) - phenyl ] - eR¢CIEERL007/008044
[ 3- (Fl uoro-di-iso-propyl -silanyl)-phenyl]-acetic acid
[4- (Fluoro-di-iso-butyl-silanyl)-phenyl]-acetic acid
and 4-(Fluoro-di-iso-butyl-silanyl)-benzoic acid
wherein fluoro neans 18F or 19F. 41 WD 2008/ 040441
PCT/ EP2007/ 008044 In a third aspect, the present
invention refers to novel conpounds represented by
rnula [11: RL11 FGB 12 Si -X 11l 12 R wherein
19g - represents -OH, -Hal, -N3, -CO2R8, -NHR5, -N=C=0

8i0-g< N, - S NC=S, -0 S02-Aryl, -0 S02- Ak
>( @Jﬁ\s:m SH, -OC(=0)-Hal, -O C(=S)-Hal ,
B G Brbht Bl e Byl in

represent
%drogen linear or branched C1-C10 al kyl, aryl,
"F. ~dieteroaryl or aralkyl; and R8 represents hydrogen,
>r t@\al)ﬁ)(l C2-C10 al kenyl, aralkyl or O ~N~O
Arg-Ava-GIn-Trp-Ala-Val-Gly-His(3Me)-Sta-Leu-NH2

.

~_.Si. o _

X
Arg-Ava-GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH2

18
Y
Si
T
Arg-Ava-GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH2

Further, compounds having general chemical Formula II, which are obtainable by a method as

given herin below, are for example:

[4-(Fluoro-di-iso-propyl-silanyl)-phenyl]-acetic acid
2-[4-(Fluoro-di-iso-propyl-silanyl)-phenyl]-ethanol
4-(Fluoro-di-iso-propyl-silanyl)-benzoic acid
[4-(Fluoro-di-iso-propyl-silanyl)-phenyl]-methanol
3-[4-(Fluoro-di-iso-propyl-silanyl)-phenyl]-propan-1-ol
3-[4-(Fluoro-di-iso-propyl-silanyl)-phenyl]-propionic acid
3-[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-propan-1-ol
3-[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-propionic acid
2-[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-ethanol
[3-(Fluoro-di-iso-propyl-silanyl)-phenyl}-acetic acid
[4-(Fluoro-di-iso-butyl-silanyl)-phenyl]-acetic acid and
4-(Fluoro-di-iso-butyl-silanyl)-benzoic acid

wherein fluoro means '®F or '°F.
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and wherein X, Rl, R2 and B12 have the sane neani ngs
as in Formula |, including all neanings which are
W 2@BHeadl t o t hese paraneters accordi ng to pr ePEF/ERW07/008044
and al ternative enbodi nents of the present invention.
In a preferred enbodi nent of the present invention,
Hal is hal ogen selected fromd, Br or I. 42 W
2008/ 040441 PCT/ EP2007/008044 1In a preferred
enbodi ment of the present inventi on, the general
em cal Forrrulalll ound: R 11 FGB 12
Inathlsq asp\eqt,} e presant wwggthrhr@ qratq B Q;Eﬁorng%qﬂ%dgpﬁﬁented by formula III:
FG -{_CH2- Df CH2*A-SigX IIlA R2 wherein X, R, R2,
A, D, mand n have the sanme neanings as in Fornula |IA,
including all rmeani ngs| which are assigned to these
par anet er s pgbtordigi tagjpreferred and al terngfy ve
enbodi ments of the presjent invention, and F as the
same nmeaning as in Fornuyla Il above. Preferred
conpounds of fornula IIR°A are:
(Di -tert-butyl -hydroxy-silanyl)-acetic acid
[ 4- (Hydroxy-di-iso-propyl -silanyl)-phenyl]-acetic acid
wherei 4- (Hydr oxy-di -i so- propyl -si | anyl ) - phenyl ] -acetic acid
(4-Di -iso-propyl silanyl -phenyl)-acetic acid
(4-D -iso-propyl silanyl -phenyl)-acetic acid
-regre'%eﬂﬂsamf P& Nl BO;RE; WHRSLREC=0, -O-C=N, -S-C=N,

}—%droxy di -i'so- propyl -si'l anylz_| pheny Il acetic acid
-N=C=9, -0-§ Wpﬂ’?@k’r‘\my -3 ah P, -SH, -O-C(=0)-Hal, -O-C(=S)-Hal,

o4-Di -iso-propyl sil anyl -benzoi c acid
- (Hydr oxy-di -i so- propyl -si | anyl') -benzoic acid
-i so- propyl si Panyl - benzQi ¢ aci d

— - O
N 2, d|o>éo pyrroligin-1-yl egter T // o

—S
[l
o /U\/ Br Cl o) )JvHal

) ) ) ) or

wherein Hal represents a halogen atom, and
R® represents hydrogen, linear or branched Ci-Cio alkyl, aryl, heteroaryl or
aralkyl; and

R® represents hydrogen, C,-C, alkyl, C,-C1o alkenyl, aralkyl or

and wherein X, R', R? and B'? have the same meanings as in Formula I, including all meanings
which are assigned to these parameters according to preferred and alternative embodiments of
the present invention.

In a preferred embodiment of the present invention, Hal is halogen selected from Cl, Br or |.
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4- (Hydr oxy-di-i so-propyl -silanyl)-benzoic acid
2,5-di oxo-pyrrolidin-1-yl ester
W@2¢080Bi441 so- pr opyl si | anyl - phenyl ) - propi oni ¢ aRCHEP2007/008044
3-(4-D -iso-propyl sil anyl - phenyl)-propionic acid
2,5-di oxo-pyrrolidin-1-yl ester 43 W 2008/040441
PCT/ EP2007/ 008044
3-(3-Di-iso-propyl silanyl -phenyl)-propionic acid
3-(3-Di -iso-propyl sil anyl - phenyl)-propionic acid
, 5-di oxo-pyrrolidin-1-yl ester
(3-Di -iso-propyl silanyl -phenyl)-acetic acid
Ina préfarr&i ehfbodipiend f thel presdnt iventidn), trCqsnetal @Bkshical Formula III of the
-di oxo-pyrrolidin-1-yl ester
°°mp°E ‘Di -i so-butylsilanyl -phenyl)-acetic acid
(4-D -iso-butyl silanyl -phenyl)-acetic acid
2, 5-di oxo-pyrrolidin-1-y] ester
[ 4- (Hydroxy-di-iso-butyR-sil anyl)-phenyl]-acetic acid
2,5-di oxo-pyrrolidin-1 fyl ester
[4 (Hydroxy-di-iso-putyl -silanyl)-phenyl]-acetic acid

4-Di -i so- b QI STTRYT-bRinzoik acid 4 III
(Hydroxy-di -iso-butyl -sjlanyl)-benzoic acid
4-Di -i so-butyl silanyl - zoic acid

2,5-di oxo-pyrrolidin-1-yl ester
4 (Hydr oxy-di -iso-butyl -silanyl)-benzoic acid
5-di oxo-pyrrolidin-1-yl ester
has”ﬁibW§MOEPHE¥WEH|-|so propyl - si | anyl ) - propyl car banoyl ] - b
utyric acid
4-[ 3- (Et hoxy-di -i so- propyl - S|Ianyl) propyl car banoyl ]-b
utyric acid 2, 5-di oxo- pyrrolldWh 1-yl ester

Rl

5-[ (4- Pol yst yr ene- net hoxy- benz;Rzoxy) di -iso-butyl-sila
nyl ] - pentanoi c acid 2,5-di oxo-pyrrolidin- 1-yl ester
5- (Pol ystyrene- et hoxy di -iso-butyl -silanyl)-pentanoic

[ 542 0dR0 03
wherelrgﬁ ng?F§/S yPeﬁ’e r@ié&f tgégl SO- 'JB rﬁ't'ges aﬁa]g%yqrsnubaemi énrg:é)ud&ng all
meanings Mdhldh, drecissigoeg i these pdananietgrs aesd;rdmg to prefefrediahd alternative
as t he sent o relates to a methqd
embodROtI0R Brerb LSRR FRaD7h e e SR Aedaf Brmita 11T above.
Formula I, as defined herein above, wherein a conpound
en raI h cal Formula Ill, as also defined
Prefe"?fg 30%%‘6 for ?arﬁﬁ?’@d with a conmpound havi ng
general chem cal Formula IV: EEF& IV wherein F& has
same nmeanjngs as listed for FGL, and Eis a

* (Di- fﬁ”@#ﬁﬂ' -Brdrpyy-siRnYhR¢eihacid ane
¢ [4-(Hydroxy-di-iso-propyil-silanyl)-phenyl]-acetic acid

¢ [4-(Hydroxy-di-iso-propyl-silanyl)-phenyl]-acetic acid

¢ (4-Di-iso-propylsilanyl-phenyl)-acetic acid

» (4-Di-iso-propylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

* [4-(Hydroxy-di-iso-propyl-silanyl)-phenyl]-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester
o 4-Di-iso-propylsilanyl-benzoic acid

¢ 4-(Hydroxy-di-iso-propyl-silanyl)-benzoic acid

s 4-Di-iso-propylsilanyl-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester

¢ 4-(Hydroxy-di-iso-propyl-sitanyl)-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester

¢ 3-(4-Di-iso-propyisilanyl-phenyl)-propionic acid

» 3-(4-Di-iso-propyisilanyl-phenyl)-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester
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nmeani ng as defined herein above, and wherein FGL and
F&Q are selected to establish Z''2-Y',2, as defined
wheegls4above, wherein Z1.2 and V1'2 are as dePCTEP2007/008044
herei n above. In a sixth aspect, the present invention
furthernore relates to a conposition, which conprises
a conpound having general chemcal Fornmula | or a
pharmaceutically acceptable salt of an 44 WO
2008/ 040441 PCT/ EP2007/ 008044 i norgani c or organic
her%g hxérate ‘Ja ester, am de,
¢ 33 'rlég'PQOPg any-Baemy ‘i"ﬁ@'PQl?fa nd further preferably
o 3-(3DIBS-pRRYIshariyFphemlgbpidhicyachFZ SRl B rofdihl £l ester
di |l uent, adjuvant or _excipient. In a seventh aspect,
* (3 WW‘WPE\Q@I?PWW?@MW’GW"?%ﬁ'@her rmre relates to a nethod
. G- misotmswangltms%cet.éee.&*zf@e ﬁgpm $4NGster
introducing’into a patient a te abl'e quantity of
* (4- Dnmebutﬁ@ilammimwacnmam@ general chenmical Fornula Il
Y C
+ @OEROBRRVATER D sBAR Beid Shia BIPSIGTE RN 658
o [4- (Hyufomtﬂl lscablhtylglmlahyi) phemgl]-scetic aside, S-dib-ggrrolidihMajl estend

dru reo h aspect, the present

© 4 (*%ﬁ(? @d??ﬁ '§"¥'gp§ 'kyﬁfagc@gf‘rﬁ?am ng a seal ed vi al
. 4D|Q§mbauym|ml.aenw¢e§!@@erm ned quantlty of a conpound or
e corrp05|t| on, as defl ned. her ei n above, in powder form
= 4 (HAERA S GRSy ar ~a|-ﬂ|’~"ng-an appropriate solvent for
. 4 Dlngdae@twsrway%é%a A5G0 2%-dibR& pFROTRININY| &dter CONMPOSI Li ON
for admni'stration to an manmrel i an, "1 ncl udi ng a human.
* 4-(Hygrogy-di-isotbubid-siany!)-tengoigasish b- diaxpemyriobidinluylteistarmor e

o Iy ko m cal Fornul a
413 I(ﬁhasyge%?ﬁgoﬁ Eer eyp% %%v&eal? %arr%ﬁ]g%&{{r}rca%%%t ically
o 4- [3-&E@ep&-dbtbe~p@yt—suta‘nya-lpropyﬂuarlgﬁmo;d] toutyrar ayaah R (5- dloxcn}pyrrohdln 1-yl ester
h Q ester i, de
- 5-0}ERE8 1 RapHoRy TRED-BEorah B Fole el ester
e 5- [(4I-mwynené-rfﬁeth6)iy€tvmylexy)edl|a$cﬁbut§lpsllanﬂpﬁ@rﬁtuﬁ6icha}dl §-dioxo-pyrrolidin-
1. I%qner al chemcal Forrmula Il as defined herein above
Y 3 pharmaceutical Iy acceptable salt of an inorganic
o 5 (Pﬂ?st?fe@\énhéthafy &i- lsé-B&tlyBQfanyﬁ-pr%afc%md@Bml&?b.-pﬁﬁih@irnr 1-yl ester and
sol vat e .and prodr ? thereof for use as
° 5 (P@V%téfr?%tqt’aoxyrdﬁﬁﬁ bigylnjantl)-apriapeie peidap-gioxgrPyelidia -yl ester.
i magi ng agent for positron em ssion tonography (PET).
In another variation of this aspect, the present

In a fourth as$RGCshe PEesEPEINKREIONASG Telales oA @G”@é’rfﬁbﬁ'ﬁ&Ec'ng @giogpound
having @ér@r@lﬁﬁ‘u@ﬁﬂca‘l ?Qﬁt‘mdlﬁ@ é@' JJT néd 'ﬁel‘e"fr?tae&% wheMing BRpRLAY gavmg

hem cal Fornul a use in bi ol Ogl cal assays an
generalc,emet’ﬂmI bgmapa g, aajaim deﬁurmt hesein above ipresctachitly a comgound having

|cﬂg§]rg | BB fL fF-es to the use of conpounds having

general chem cal Fornmula |I for the manufacture of
corrpounds havi ng general chem cal Fornmula Il, in which
k= E-FG? v

wherein

FG? has the same meanings as listed for FG', and E is a biomolecule and has the same
meaning as defined herein above, and wherein FG' and FG? are selected to establish Z'2-Y'?2
as defined herein above, wherein Z'? and Y'? are as defined herein above.

In a sixth aspect, the present invention furthermore relates to a composition, which comprises a

compound having general chemical Formula I or a pharmaceutically acceptable salt of an
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19F as a neasurenent agent. Mirre preferably, the

invention relates to the use of a conpound having
w@emwsnal44chem cal Forrmula | for the manuf act urBCDEPR07/008044

conmpound havi ng general chenmical Formula Il as a

measur enent agent. 45 WO 2008/ 040441 PCT/ EP2007/ 008044

In a tenth aspect, the present invention furthernore

relates to the use of a conmpound having general

chem cal Fornmula | as defined herein above or of a

. conmpound havi neral .chem cal ormula 11l as
inorgarfjoon TR AP G HeTah Aoy Tl SRR £51eE APl gnd prodrug thereof
and furihiee prsferdblyidomprises aphisidlogigallyisdcepratleluartdrndiileny eadjwant or
.. of a pharmaceutically acceptable salt of an inorganic
excipiefl organic acid thereof, a hydrate, conplex, ester,
am de, solvate and prodrug thereof for the manufacture

of nedj canment The present inventjon furthernore .
In @ seentd asBoct, TH esea o1orion BBBRY SHEpIAT° JeREINGH of imaging diseases,
said methediteraprisifgintrotidcing imto 8 phtierd dwté®able abantiy of a tdbefled compound

. conpound havi ng eneral chemical Fornmula Il as )

having generalednemical Fq ’B%B\rig?s Artnesdergn bevi ol ifuPitmageutically acceptable
salt of 4 iRGYaRR oMordhrlid ScidBidiest, afﬁy&%fé, '&Sﬁ‘lr)iéﬁ,r &dtér, aptid Solvate and

of a pharmaceutically acceptable salt of an inorganic
pmd"“%tlhefﬁogani c acid thereof, a hydrate, conplex, ester,

am de, solvate and prodrug thereof for the manufacture
of a diagnostic imaging agent and nost preferably for
In an eighth ﬂ%ﬁﬁﬂga@ﬁ presest '"é(%‘i'%‘g"ﬁ%ﬁ fa-a kikaefnarsinga sealegyvial containing a

predeterii@H @ ahiit§ D¢ 8 cB8ipduhdbeEmSdsitnlias BEfidcdehereRAUbRYe, in powder form,
agent nore preferably for inaging agent for positron
and a caRPST BPNRDINSALFARORIALS Folventiorprepdringehsolutiarpefltihe cogwound or
compodtidAFEAdrhinseatibtd arthahfiteliaf, hBRdIRGR Mimah. conpound
havi ng general chemcal Fornmula | "or the use of a
compound havi ng general chenical Formula |1, including

In a ninth a§PEGIORhrELInd thvBhERPURReMhArE réIBRs 18 b RS MRSINE Bhlin§Yeneral
herei n above, or of a conposition as defined herein

chemicgjf@gaulgrll gs dgfingd heggincatove o a pbpenareytically aceeptable salt of an

i & FORRsHid Scii FRBESITa hlyGral chinplixAEstER amidd S

oA e g’% t%'m)graph?/ gnﬁ%ﬁgst i)pHEIrX é§set§tg€m<§l=iﬁ?§kﬁv{a%%?%8rog{ug thereof
for use agmedisament | nf | anmat ory and/ or neur odegenerati ve

The preg%rzﬁ@%glﬁo% ﬁ}%rrrﬁﬁremélattésotloea SthsdU! hsavfﬁ{g sg_%lnél:bqicﬁg&'i | Formula II as

, I magi ng of angli ogenes assocl ate
defined tersimslesyve ericphaimageutically atceptdbielsaluefmnsnorgadicadr organic acid
r (o) bl Seenins T, j | Q .
reret SOGATBE el Vel i 13,0 SO YR ne 7 WGP BBgnost
imagingi agentianchprefarably firtusii asi imadingageotiioc positten smissicastomography (PET).
J L r , I
a5 o 5 4poct hEBrooK RS /411 Bhoouncs,
more prefesably lapeltext witts ,”F ssatope; thaving rgengral timmioaldsorprutsIIdfbeuse in

vioogicftsafart SRRt BebiRES o 1 oV tumars of -
central peripheral nervous systens, other tunors,

More prfi.afg(r:albll‘yo,I itlpeqin(/rgrkt%rr]\ore atesst%rn'-g 088 of compounds having general chemical

Formula I for the manufacture of compounds having general chemical Formula II, in which F =

19F as a measurement agent. More preferably, the invention relates to the use of a compound

having general chemical Formula I for the manufacture of a compound having general chemical

Formula II as a measurement agent.
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terat ocarci noma, osteosarcomm, xeroderma pignmentosum
ker at oxant homa, thyroid follicular cancer and
WK200p041445 sarcoma. Most preferably, the use iBCEBP2007/008044
only for imging of tunors, but also for imaging of
inflammatory and/or neurodegenerative di seases, such
as multiple sclerosis or Al zheiner's disease, or
i magi ng of angi ogenesi s-associ ated di seases, such as
growth of solid tunDrs and rheumatoid arthritis. 46
2008 40441 PCT/ 008044 The .radi oact, vel .
I & tent 35Peg D2 RBAA TR (BT SHSIHRR1a 119 Usf B4 ERIPaynd having
generat dHemiBA Forhaa IR eRfed REHEIMASIVRr & Gf b%b%%ﬁﬁ@ld&\hb{g beneral chemical
phar maceuti cal | y acceptable carrier,

n
Formulg éﬁa%ﬁ@ﬁr@ﬁlaerelmmwr@u&m@a campagRrbbriag §Eﬁpiafﬁ9 withithermethod as
defi nedor{erélﬂ 2bo0O bridf Q%ﬂ&wﬁ?ﬁ@hﬁé‘ﬁllgaa%céptﬁﬁlﬁrsgﬁ%f’% Lr&?%amc or or amc acid

onposi tion for 1 ntravenous | njection dium

thefe°faa bydraten campley orsiernemisiea solvpteanserredun é@@feﬁfefpéﬂlleahgnllfacture of a

medlcaﬁ'}é‘ﬁtﬂ as, for exanple, pharmaceutically acceptable
alts to adjust the osnotic pressure, buffers,

The pqmré énveation wetheimepre Felates ke thenpsenef a mm@ﬂé\awg geperai chemical
Formulgi %s '?igf” heréiﬂldbg% BPQf é){iﬁrg\aguqdé”% h@%@e@%%&é&ﬁ%ﬁéé%la Il as

e carriers are
defi ned| herelheabave Indlydindha sompgamndibein§ repaced witim tHeemethdd asalefined herein

above, Sr gf a pﬁ?rmaggﬁt%gllfa {eﬁgbilep %I?Ef Ajrhﬂ Fﬁ’é orjcﬂ’%ghc 5%1 tl*ﬂar}gof a

arnaceu Cl énce ech
hydrate5 Qomplex éxterSapideOsolvate @nd386drag Ihersefefot &blmmﬂgﬂum a diagnostic
r el d e
imagin é% éﬂg grﬁt{sp g&@gﬂ)lg?& tﬁgﬁndnrﬂ% g ohg dl?é og%cnllgreafgﬁrg %e%t for
imagingtissve @bk tégehsileausing thadmagieg qgha!rma@emefecebly for imaging agent for

posntror@&%%@o%%ﬁlﬁgghﬁy ?F;ET]cor exan‘p! e, in an aqueous ”Ed' um

partl cular field of use. A sufficient
anmount is present in the pharnaceuticall y accept abl e

In an el‘é%ﬁfhegspte‘é@qﬁ? B%Eé&f.ﬁxfe%%x rglhsseg% kr?e‘?\# Q) £ %oé&:l%rqd having general

I'S acC

chem|caicanmdl&mIccmr tlm tise bfmacompmmd koaving gmetrald:lhehndadaFeMnula I1, including a
Far

compOLglg ?&é%ﬁep%@éé@%ﬁ% nmeqrt@?g as Sgeéneg rg Lein %OY% or of a composmon as
definedhlesginabevs orcafld kit ascneélpbalbaleﬂem abovee fori digrastc imaging, in particular for
positror; GBlsBigR 15 58apy B At e ably BLEHABIT GRS of fiariigatory andor
neurodeyenerative liseases, sudH &s mltlpmsdaiosismmmlrpérasdmeaseacr foeimaging of
angioodRpiscA 3BT hsserch SHe" aF ST caifRRR g ok Mayimatoid artiits

organs, tunors and the like in accordance with the

d

The comidia,gf e 46T HER At aeriiint e imiading.of BrvGief) B FAagkus mcluding but
not limitéd Yo:rdarcitama bushi aslfiedder] breast coloapkiginey, fivar, liJﬁgZchlnﬂihg small cell
ung caits, SpehaRNEBRELARRS BT PR ST e, btpidarostate and
skin, hepiaedptietib tymdre offfgmphoiddHy m%lmdﬂh&ag@ltumlofsnoftrﬁe.J.wchymal origin,
tumors op cl.en?ralepenpﬁweral Inérvggss S‘;%‘?erhé éthgrnt]uﬁ'l%rs mc?ucp Ing melan%ma seminoma,
teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid follicular

cancer and Karposi's sarcoma.

Most preferably, the use is for only for imaging of tumors, but also for imaging of inflammatory
and/or neurodegenerative diseases, such as multiple sclerosis or Alzheimer’s disease, or
imaging of angiogenesis-associated diseases, such as growth of solid tumors, and rheumatoid
arthritis.
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about 30 m . For diagnostic purposes after intravenous
adm ni stration, imging of the organ or tunor in vivo
W@ 22080#del pl ace in a matter of a few m nutes. MOWERZINT/008044
i magi ng takes place, if desired, in hours or even
| onger, after injecting into patients. |In nost
i nstances, a sufficient anmount of the adm nistered
dose will accunulate in the area to be inaged within
about 0.1 of an hour to permt the taking of
scintigraphic i mages. Any conventional nethod of
scintigraphic imaging for diagnostic purposes can be
The ra&ibéétivé?dabéledi%rﬁ pe@tsacobidind 8 FormOMED bidVileddby th@invention may be
008/040441 PCT/ EP2007/008044 The use of silicon
adminigtergd ilravpaouUEy it RN RRATRECRCA\ aqeptablecartiale e oeiygntional

mediunt BUéh astafl 88LEASS fHide mdieh &t iRBRBY plBYhaRediuRP @8 @%harmaceutical
starting froma silicon derivative which is then

compositiey) & irBgaveReusginiection; GUCh pedivm MayAleq EQiaPSopvertional

pharmatieltic ranaﬁ@ﬁansv eméhv@ss forExakbie, IphBihAt@uticay F&%cé’établ@%%tté ¥adjust the
groups desig subsequent addition of

osmoti¢ afegévneneufé@%mresw#meﬁ Gng tos e AEPrNEe Reieted pedis are normal

saline £Hd PaSHARL S GitablEprRfragsutRBFadRptibleVcdrRélafe RSN iths person skilled
sel'ected, appropriate functionalized targeting agent

in the ant. In/this '@9?" feserde GANRADaAS tx aGwRENHNGIRE'S A7 acticerpf Sharmacy, 11"

ed. and |HCJ B PhaAhARNYEAIS RSHES TESH Iv& 9@'?‘1’0 53@e9f-b@?5p 238-311
and active esters, sulfonic aci sul fonyl chlorid

see tabigpages24Qipdt 1dx Patbspubligations inglude 'lﬁﬁe'" dyraferensede.
Contenpl ated herein are al so groups which provide for
i oni c, hydrophobi c and ot her non- conval ent bonds
between silicon derivative and targeting agent. In a

The coﬂé% riti3ti&s BEHE co %gga ﬁ%\?ﬂ%ﬁbﬁéﬁ%mﬂeﬂﬂcglLﬁohh@lrarfg afd the

ates to a ne ( oducl ng a conpoun a\(l ng_
pharmagentigadly agmﬁalzdalcamr,rfm example.ds ag @areeds medivm vabes with the

partncul%?f &d @FE&E‘;\ sUH or n;JulP\t fseﬁ%gérﬂ% ﬁe%@ﬂﬂé’%tu@?& %epﬁble carrier

ner a em ca I'Tl, respective
when satlsfa¢tglfyr\4matizat'@nazj et I.magrng tﬂrgegm;gpadumat)hﬁalcmeva%
silyl noiety in the conmpound havi ng general chemni cal
Formula | or in the conmpound having general cheni cal
In accoriange Méthithe inyantidse thi radiciahetedartpdunds haviagigeoembehemigal Formula

II eithe?ééd)lgigfq.ﬁtrﬁ c%hﬁ:{&ﬁt@hloy af dsaﬁ'vﬂ!hogbﬁﬁma)éeﬁﬁcgﬁly §ﬁ§’éﬁ?%'e -EQSnter-ion are

on reac i'ons can' be carri
adminisﬂémdﬁmylsmtamﬂ ioEctablendgast Apgiofithe comrbamaarsieesskrimsgcto those with

skill in tﬁgl s eg\géﬁpgsogté?(le sgﬁnecéc\ﬂk;] eégb%SmégLﬁtapﬂ(estﬁlh%c{'Sﬁer radlo abelhng for

can be used nown 1o exper
preparihgthe ipjeethblersailitiontio diageastjcatiy Enégamrlonabrgamsagmnrs |aed the like in

sl A, SFPAN b oot s ep dcnestson
has a raxhdaactlmtwcpftah‘ouko HImBRp,ablslB )0 mSL gFeferatlyBIFnQirto 20 mCi. For a

radloth Sé Lﬁ%lagt% mycﬁ@yf&fg’ﬁ_e %%Eape'm{: Enﬂ!géee fsaatHOYJt 16 pneCi to 700 mCi,

r I'n
preferably 50 mCi to 400 mC| The solution to be injected at unit dosage is from about 0.01 ml to

about 30 ml. For diagnostic purposes after intravenous administration, imaging of the organ or
tumor in vivo can take place in a matter of a few minutes. However, imaging takes place, if
desired, in hours or even longer, after injecting into patients. in most instances, a sufficient
amount of the administered dose will accumulate in the area to be imaged within about 0.1 of an
hour to permit the taking of scintigraphic images. Any conventional method of scintigraphic
imaging for diagnostic purposes can be utilized in accordance with this invention.
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H18F, or KH18F2. The conditions include, but are not

limted to: dinethylsulfoxid and acetonitrile as
W@ 030444and tetraal kyl amoni um and t et r aal KRCT/EP2007/008044
phosphoni um car bonate as base. Water and/or al cohol

can be involved in such a reaction as co-solvent. The

radi of luorination reactions are conducted for 1 to 45

m nutes. Preferred reaction times are 3 to 40 m nutes.

Furt her preferred reaction tinmes are 5 to 30 mn. 48

WD, 2008/ 040441 P2 07/ OO 044  Preferabl ¥ QL
The usg of SUCal BETYBUYES JF-EMREL e PLAP LPIASANS RSP UL oR Sesied PET
magrn%@@ntpﬁ@f B¢ plopysed stahaglfmm aGjlicb® dbidiatiaé whichas et subjected to '°F

aral i phatic, heterocyclic carboxylic and sul phonic
ﬂ”°”"a$'8f‘ds are used in the 18F radiolabeling, reaction.

Most preferably aliphatic carboxylic acids are used,
SubsttyEiig Of sih slrtoealivesinS s fafid Bisibr e fiastivg rocps Gesigned for
subseqReRRIdititth of aargednd dgémvfungng @F@Ip@m@)f’lrﬁmhdelahﬁmhmdr aromatic

rinati nore prefe

molecqllelcebqr{sp r|eeaa'ﬁ eiﬁgpo ifa(pﬁfnggo gse 1ABPTQR etﬁéuré%rﬁgglgied targeting agent. A
variety @hamm@buﬁgismﬂbﬁn lin the arC Thes& fhchide o&?bo&yﬁcﬁ?&kﬁ , &akioRyld acid
erature

or bel ow 90C, no refera ate
Ch'°"d?%1?f§iaa‘3’r’e eﬁr%%sf&@'g grigpsu 86%'%“' 'QP%r*B(S'r%?"A;?é tiols etc. on
either dicgaction tenperature from roomterrperature to 80C
even nore preferably at a tenperature in a range of
from10C to 70C, even nore preferably at a

Conterﬁ;ﬁéree rharérrﬁ Qrel érs@groaagamrzﬂw grovge &iGorii®, HydkapheprRandtker non-
gge era?%, ﬁ\ g%r}gﬂaraturglnaraneof from45 to
convales gonds oefiyeen silieen Yve,and targeiigragelit-e at 50C. A new
nmethod is warranted in which the final product is
repared in a single step fromt recursor..
in 2 A A9GREL i PrER e ITATORT BStheSmOpR felien A7 BainoRdar proatioing a

compow h:sm;" S§&NEra I RAeMRAPPEMILIS T, G8efifed ﬁ&emdvéh@érd hitifod
time (considering the half-life of 18F). In a

compr'wpq)ret?&tmspra@emevmth@ﬂrmgenqrabcﬁm@al @@fmvlérlyi)féﬂt agpectively, with a
fl tifgBgEAt ures of 100C and above are enpl oyed. The
uormar €B§t| on provides nmethods to acconplish the

prepar ation at tenperatures (80C or bel ow) that

[ i cak 0 '
The X- gfogrgﬁ%ttt\éghﬁzg rrtSP gm*l g@'{tgbneﬁen%%&ldé’ﬁa ﬂgtnn'ﬁ; Ib% Er(-ﬁ @ﬂwemrcil Formula I or
in the cGBppundhbadage genearal ahaical orredailll dahdepdigdacedewitti fluorine isotope, to
Kryptofix 222 (5 . Ve and cesium
prov'dec %'(rge '8%'@ a(%z%élﬂﬂggw sbatgeﬁg gmvater?\l)by heat i nlguunder a
stream of nitrogen at 110-120C for 20-30 m nutes.

The rad@flugfiatloR [Badiois cdn bs caffled Sl bR EmER Wi patasgium

carbonaﬁté astppse and SﬁymbﬁMGrmemkdeBlut aldreotheesatvaents carebs eked which are
well kn%\qrr]x té)it?x%lpgg elﬁ%ﬁe § ep‘@)gg?qq%rgtoge fﬁ)rorrnatron agen? |stze7,13, 16,21,24-
Hexaoxa-1,10-diazabicyclo[8.8.8]-hexacosane K18F (crownether salt Kryptofix K18F), K'®F,
H'8F, KH'®F, or tetraalkylammonium salt of '®F. More preferably, the fluorination agent is K'°F,
H'F, or KH'®F,,

The conditions include, but are not limited to: dimethylsulfoxid and acetonitrile as solvent and
tetraalkyl ammonium and tetraalkyl phosphonium carbonate as base. Water and/or alcohol can
be involved in such a reaction as co-solvent. The radiofluorination reactions are conducted for 1
to 45 minutes. Preferred reaction times are 3 to 40 minutes. Further preferred reaction times are
5 to 30 min.
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was cooled to roomtenperature and diluted with water

(2.7 m). The crude reaction m xture was anal yzed
wagiong4em anal yti cal HPLC. The product was obtBCTEP200Y008044

preparative radio HPLC to give the desired 18F

| abel ed peptide. Thus, the enbodi nents of the present

i nvention include nethods involving the 18F

fluorination, of conmpounds ready for use as imging

agents and the 18F contai ni ng conpounds derived from

them The conmpounds subjected to fluorination, may

al ready include a targeting agent for 49 WD

PreferW%@Aﬁ%ibs%@E’b&&&Qﬁé m&ﬁfbladem ir@getionr Mah“e%ﬁreferably aliphatic,
thi.s ipventi oaél nvol ve

cycloaq%g\s&g{qrr%ﬁa@qngo q'BFe ig{e.rocy I¢ car p)éyllc\m H'pH%?/'C@ﬁ slﬁf% used in the
18 radmléb%nwtrea@loagﬁbst preferabily bfipHatio earbarylie adidstard 8ksed hiAtinging but not

imited {9 EropaRis A SeEHC AUAPRR LIPS PO 10 an ani mal, in

particular a human. Wthout further el aboration, it
is believed that one skilled in the art can, using

In a preferged Aiehipd of PegRar '59|a&?maﬂqnﬂ|@¥'n9r9@n5@é§'&m'°?'rﬁ@ ﬂ"tW%H the step of
flurinatioR n'\éré dzréfé}a%ﬁlra@%?lﬁéﬁnatlah%f E%Hb%ﬁwh&ﬂ el chemlca Formulalis

speci f nbodi nents are, therefore, e construe
carried oyt a3 tgnypqr@tp@s@trcathe{mv 9%&1 e prefﬁﬁabb(tat\aéempefai@re in a range of

from 16°€WB'9@@’§re\}éE rﬁa—eeﬂgeebgﬁalr rea@tlfl'ﬂﬁérﬁ%)’atm&ﬂ%@rﬁ :eﬁl;gsrature to

entire disclosur appl 1 cat'i ons cgaten
80°C, qyeb|m%apre5ﬂ@blycattaetemneraéurﬁ i Bgangeeldigm Ateto BY°C, even more

preferabffdf "aQQr‘FISe €ifa r%ﬁb% 49 dn?4b toeéﬁ‘EpE\?th mefe ar%aerably ata

r épeat ed sim success y substituting t
temperg@fﬁem@%angy 06froms‘}§ete|5f5| Candymert pesfeisbly at@demparature at 50°C.
and/ or operating conditions of this invention for
those used in the preceding exanples. Fromthe
A new mgthegds wgrraeted in whicg ihe timal pseduct iscorepared én asingisastep from the

precurs%ﬁlscbrlll}’ a3igid ﬁ@ifﬁaﬁ&?st@? ?’seé‘ﬁtio%lally Gé}ﬁé@‘ﬁ%tqﬁe:%tbk‘iﬁe B eparation can be

I nventi on and romt
accomplisheds ingheharhiéme égonsigdering mfealﬂrlﬁe |06uE dmartypieal aresthetic group
| | l: ;
prepard?BH Jeésf'\? gﬁ%?{éinoﬁlatwé%ndg qbge”(tr}] g?g aB%eéaﬁfégér?bIByécﬁ THe'ih¥hSion provides
methodprte pmqml@h ther prepafaban attenmreratarese®BPifg onbriaw) thatl praserve the

blologloQP;BrronHIes lof ﬁfee?fnap;l%)gdeﬁpt' de portion, of the nolecule

conveni ently prepared accordi ng
generally establlshed techni ques known in the art of

Examglg%’rt! ifigjingynt hesi s, such as solid-phase peptide
esls. They are anenabl e Fnoc-solid phase peptide
synt hesi s, enploying alternate protection and

18F- ﬂqui'@é’{db JS%‘ Jékeﬁz%ozl‘gb?Qﬁb%ﬁéo%‘%@é{}gre@%ﬁ%gtoh? 222 (5 mg in

ature erence:
1.5ml ] ard @smmggwbgnatq (Br3aogiin Q15 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 yl DMSO was added. The
reaction vessel was sealed and heated at 50-70°C for 5-15 mins to effect labeling. 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 labeled peptide.

Thus, the embodiments of the present invention include methods involving the *®F fluorination, of
compounds ready for use as imaging agents and the '®F containing compounds derived from

them. The compounds subjected to fluorination, may already include a targeting agent for
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approach", Edited by WC. Chan and P.D. Wite, Oxford

Uni versity Press 2000) (For Abbreviations see
wOe®sni@ti ons). Exanples 50 WO 2008/ 040441  PCT/EP2007/008044

PCT/ EP2007/ 008044 Exanples of synthesis of conpounds

havi ng general chem cal Fornmulae | and |1l are shown

bel ow. Moddel fluoro silanes using non-radioactive

fluoride (19F) were synthesized in order to test the

procedures and used to confirmthe preparation of the

maging BB A o P o R B o a precursr
molecuTél,elleﬂh mawurrmd’e‘dw@enﬁgmﬁf ipiestotfluerigats wml“’smtdgethe Gast step in

te.of suita bui | din ocks. which
the proggRa, PR o BraRaGRHST o H1eLcomBR MR ARy ARl atnn .40 @t gh M particuiar a
humansubsequent direct radiolabelling towards the
correspondi ng 18F | abel |l ed conpounds havi ng genera
chem cal Formula |I. Conpound 7 was prepared by

wnhounﬂmdhea thbtaﬁoﬁ Utis beﬁéwdqnatqfnesskhmb ir§ tHeCdrt €8S uving hh@bbécedmg
| exes follomed dic de raotection

b
descnp&lﬂa ‘ﬁwﬁ% SRR INYEEe) ‘&*y fg‘lé?ﬁéreéfteét Grﬁ%‘W@iPQaP" “?ré%d specific

embodlméms &Ry, lasdibforel o B c5ns1fue6(‘dsl M&reRSNstatiGe, APt o lbltat\@ of the
i onol ecul es The coupling can be per f or med

remamggrl qéhﬁ\@|sF'°RWS\M‘1£E¥)W§V|“ﬁ§tsr°§& ents |ike EDCl or DCC.
Sl I ane 7 was then fluorinated using potassi um
nd aceti¢c acid to yield the tracer 8.
The e”f"l?r‘ﬂ%‘EP%{ﬁ? sofal aPPh“eat'G% Rﬂ*eéﬁ ARd QHB’@H?%Q‘?%‘?@M e
mcorpo)‘éat@lj(dﬁ ré@fer{cblhgré,@actl on and also for the reactions
described in follow ng sections I, Ill, IV and V.
This result is surprising due to the fact that the

The fol@m@cémnmés ca}o@@retdea{edf\mrmamugnsmseww Q.ﬂ:%ﬂtufnhg' e §herically or

rat her st Og he reaction than acceleratin

specifogly dgs g SRS 2pdier EPISHS grriens o Ny St hose used i

the prebéﬂ"%@karﬁbl&. DCM Br THF, (RIZSiCIHSIH --~\ R HOn
R1 PO n Rl THPO n R1123st(}|, Et OH N-hydroxy R

H succinimde R H Jones reagent R H
From the foregoing description, one skilled in the art can easily ascertain the essential

characteristics of this invention and, without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to adapt it to various usages and

conditions.

General Method for the Preparation of Compounds

The targeting agent radical portion, preferably peptide portion, of the molecule part E-Z-Y- can
be conveniently prepared according generally established techniques known in the art of peptide
synthesis, such as solid-phase peptide synthesis. They are amenable Fmoc-solid phase peptide
synthesis, employing alternate protection and deprotection. These methods are well
documented in peptide literature. (Reference: “Fmoc Solid Phase Peptide Synthesis” A practical
approach’, Edited by W.C.Chan and P.D.White, Oxford University Press 2000) (For

Abbreviations see Descriptions).

Examples
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Si EDCI, DCM Si acetone SI O ORORR NOIn RL HO

n RLHOn RL O6 5 4 Bionolecule, EDCI or DCC DMF
WOrMBODEWMIR, Si H KF, AcOH Si F O R O R Bi onoPELEP29OTHIS044

In RL Bionolecule-NHn RL 7 8 Schenme AIll. Synthesis

of precursors (silanoles) via nucleophilic

substitution: Alternatively, silanoles were applied as

| abel i ng precursors. Here silane 6 was subjected to

an oxidation to silanole 9 prior coupling to the

Examp{Rs GV GhPTiE gl FoRRGOh eHE g aaa! BrRrmbadorauioe Janddl] fimsnown

below. w?atbmwr@ sildgeﬁ Rising E?bn&adlo\a/%ﬁiglo f%oﬂ@i QQF)GNQb\éQnthEE@Q@ irBorder to test
0 e ene

the propReEbSmE B GRATTHSE RIEPRIRRON pibs RafTeANging IRbelled fegvatives.

OR NONRLNONRLOO 69 Blormlecule ul e, KF,

K222 D\ RS OH AcOH\ R SF Mi R
L SY"”ESMI%%%f%ﬂrﬂﬁ"ﬁ"eﬁlv'%ﬂ%%?%iﬁlsé'bNI'iB“?P Rl 10 8
Schene B

The following Scheme A describes the general synthetic route of suitable silyl building blocks
which can be coupled to biomolecules followed by fluorination or subsequent direct
radiolabelling towards the corresponding '®F labelled compounds having general chemical
Formula I. Compound 7 was prepared by nucleophilic substitution of silyl chlorides with aryl
metal complexes followed by acidic deprotection (4) and Jones oxidation (5) to generate
functionalities like carbonic acids 5 or active esters 6 for coupling to biomolecules (7). The
coupling can be performed using well known coupling reagents like EDCI or DCC. Silane 7 was
then fluorinated using potassium fluoride and acetic acid to yield the tracer 8. It turned out that
the use of acid guarantees improved yields for this reaction and also for the reactions described
in following sections II, III, IV and V. This result is surprising due to the fact that the expected or

potential formation of hydrogen fluoride would rather stop the reaction than accelerating it.
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I1l. Synthesis of precursors via carbene insertion:

Benzyl diazoacetate 12 was prepared by diazotization
w@eooBe#myl gl yci ne by the method described byPCT/EP2007/008044
N. E. Searle, Org. Synth., Coll., 1963, Vol. 4:p.424,;

1956, Vol. 36:p.25, for the synthesis of ethyl
di azoacetate (Schene C). Addition of benzyl
di azoacetate 12 to a m xture of di-al kyl chlorosilane
and a catal ytic amount of Rh2(OAc)4 in anhydrous
di chl or onet hane 1,yi elds a chlor o%i a L.nternedi ate
whi ch can eidfei™® added to mﬁ*'\&ﬁ@f’ég al cohol, R_m
i mi ‘e and_4-, DVAP i n(dry %I\/F tagfve al koxysj e‘%
13. , respectively, theshl orosil ane internedi
Rteated with Nged and RRO to give theﬂg;+ ol &8

(R =0OH). The benzyl ester group of the silano 13 can
then be cleaved of f by hydrogenation in presence3of TsOH
10% Pd/ C catal yst to give 14 which can be coupl ed {okgn "
bi onol ecul es 15 fol l owed by fluorination wth
pot assi um f | %{idq&y pot assi um carbonate, kryptofi x,

1

A

HO

and aceri ¢ acduekidifiad6. 53 WOR0Q8/ 043k eagent R

PCT/ / 0CB@4Hcml. R2S| SRh2( QAedtdne NaNO2 2. i
o%ﬁﬁﬂ , N=H20 R Og ~R0 RIO-StCOf{ Ol R
N 1 %g TBCA, NWM KF, rq R OH DVF R H AcCH -
®, Pd/C RLO Si ~ R10- 8P(N Bi onol ecul e - - HO T

F-Si(N Biomolecule RO R® RO 14 15 16 Scherme Gl V.

Synthesis of precursors and fluorinated targeting

age gr§ol§ctuerti ng from comrer cé ally avail abl e

Sij-dﬁi‘l vati ves: 'I;P}cﬁﬁ%ﬁgﬁ‘f al |y avail abl e

diy-i so-propyl silAcon amne 17 reflects an exanpl e of

silicon derivatives which can be used as described in

the foll owifaguSchene in the synthesis ofR ag
Si KF, AcOH Si

R - R

o (o)

)
n R Biomolecule-NH n R

Biomolecule-NH

7 8

Scheme A

I1. Synthesis of precursors (silanoles) via nucleophilic substitution:

Alternatively, silanoles were applied as labelling precursors. Here silane 6 was subjected to an
oxidation to silanole 9 prior coupling to the biomolecule to yield precursors of type 10 which were

readily fluorinated with potassium fluoride, potassium carbonate, kryptofix and acetic acid to give

tracers of type 8 (Scheme B).
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precursor 19 that can be coupled to a targeting agent
towards 20 followed by fluorination with potassium
WO bawdio#del pot assi um car bonat e, kryptofix, andPGEEP1087/008044

acid to 21 (Schene D). 0 OvQ)' O *-OH DCM - - H EDC,
DCMHO 17 18 0 0 19 OO0 Bl onol ecule KF, DW, DCM H

H AcOH22 HH "N Bionpolecule "N Bionolecule 0 00O

20 21 Scheme D V. Synthesis of precursors via

hydrosi |l yl ati on: 54 WO 2008/ 040441 PCT/ EP2007/ 008044

Suitable gilicon building blocks for |abelljng can
al so be_pr ,dhred vPeChg® osi | yl ati on as sho lQ'm t he
follo henme ECCIfhe functional ized 26 can

eQr ornmed to chtorosil ane u@' n e Kar st edt
%@ LRt e{ [ (CH2=CH) Me2Si ] 20} Ny Wi t h
ohols or water yields sil ano S o‘? al koxysi | anes 28
O whi ch can be coupled to bionolecoles to receive
| abel@ ng precursors of type 29 applicabl®e for
subsequent fluorination with potassiumfluoride,

pot assi um car bonate, kryptofix and acetic acid to 30.
MO 4L O "~/ ~ Karstedts EDCI, DCM 0O catalyst R SOH _~

C.si o 25 26 OZ?O F, K222,
Ey:orm ecule RO ~R &} RK&% ~- RO /RHSsi R‘Si'F
X .
2 @ ) 0 R
= PHAR
n R1 Biomolecule-NH n R1

Biomolecule-NH

10 8

Scheme B
ITI. Synthesis of precursors via carbene insertion:

Benzyl diazoacetate 12 was prepared by diazotization of benzyl glycine by the method
described by N.E.Searle, Org. Synth., Coll., 1963, Vol. 4.p.424,; 1956, Vol. 36:p.25, for the
synthesis of ethyl diazoacetate (Scheme C). Addition of benzyl diazoacetate 12 to a mixture of
di-alkyl chlorosilane and a catalytic amount of Rh;(OAc), in anhydrous dichloromethane yields a
chlorosilane intermediate which can either be added to a mixture of alcohol, imidazole and 4-
DMAP in dry DMF to give alkoxysilanes 13. Or, respectively, the chlorosilane intermediate was
treated with NEt; and H,0 to give the silanol 13 (R'=0H). The benzyl ester group of the silanol
13 can then be cleaved off by hydrogenation in presence of 10% Pd/C catalyst to give 14 which
can be coupled to biomolecules 15 followed by fluorination with potassium fluoride, potassium

carbonate, kryptofix, and acetic acid to 16.
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Si N Bionplecule S--N Bionolecule RO ORO RO 30 29
28 Schene E Experinental Part EXAMPLE | PART A DHP,
WQIT®eeuBrl DCM Br HO n R THPOn R 1 2 Gener aPCIVEPIOT008044
55 WD 2008/ 040441 PCT/ EP2007/ 008044 To a sol ution of

53.5 mmol of | in 220 m dichl oro-nethane 36 m

3, 4-di hydro-2H pyran and 202 ng pyridini um

t ol uene- 4-sul fonate was added. After the reaction

m xture was stirred for 16 hours at 23C it was added
to a solution of sodium bicar . The organic
extract was washed with bri n(g%%?éiidri ed over sodium
sul fate. Afkgr filtration and,rediyal of the sol vent

the grude gEgduct was puri iedt,ub)qzd:hronatpgraptw
sbel_t_o>gi ve 2 o 8% vyietd. Rro-si~N°

HzN/\n(R -2-(4-Brono- ﬁ%oxy)-tetrahydro- pyrak apBr Br
YO THPO | 1a 2a 'H (CDCI3): 5 = 7.47 (2H), 7.24
(PH), 4.73 (1 H), 4.69(1 H), 4.46 (1 H), 3.89"%1 H),
3.54 (1 H), 1.86 (11-1), 1.74 (11-1), 1.69-1.50 (4H)
ppm (RS)-2-[2-(4-Bronp-phenyl)-ethqgxyl-fetra

gy dr 8- yroa,ngéﬁ?ﬁ%&m@r HO_( HPO | 1&% mt'HvaR H

z RECEB) T b =—+54 (@9{)@% 'BiomPbdule 5-20-»4. 5(}—é'2ﬁh/, “Biomolecule
3.65R(2M), 1.20 (3H), R..®4 (6H), 0.96 R O

14 15 16

Scheme C

IV. Synthesis of precursors and fluorinated targeting agents starting from commerciaily available

Si-derivatives:

The commercially available di-iso-propy! silicon amine 17 reflects an example of silicon
derivatives which can be used as described in the following Scheme in the synthesis of a
precursor 19 that can be coupled to a targeting agent towards 20 followed by fluorination with
potassium fluoride, potassium carbonate, kryptofix, and acetic acid to 21 (Scheme D).

o

orojéo dN'OH
o
L peM Lyl EDCI, DCM /<Si>\ 'ﬁ' o F
s, oSO oSNNSy ﬁ
0 0 o o
W 18 19 o
Biomolecule KF, K222
DMF, DCM /<SE)\ H H AcOH /(s )\ H H
ot \ﬂ/\/\ﬂ/ “Biomolecule Fro \ﬂ/\/\ﬂ/ “Biomolecule
) o ) o
20 21

Scheme D

V. Synthesis of precursors via hydrosilylation:
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(6H ppm

(RS) - 2-[ 3- (4- Brono- phenyl ) - propoxy] -t et rahydr o- pyr an
wWOiD0810408HPO Br |~ 1le 2c 'H NWR (CDCl 3): 6 = 7PGPEPDBI/008044

7.07 (2H), 4.56 (1 H, 3.86 (1 H, 3.75 (1 H, 3.50 (1

H, 3.39 (1 H, 2.67 (1H), 1.94-1.48 (9H) ppm

(RS) - 2-[ 2- (3-Brono- phenyl ) - et hoxy] -t et rahydr o- pyr an

56 WD 2008/ 040441 PCT/ EP2007/008044 OH 1 -j . THPO Br

8r 1d2d "HNW (CDCI3): 6 =7.41 (1 H, 7.34 (1 H,

Suitablé:sé%bz&b%l]f i 92 E%fcﬁsgfo?%b%fﬁ’nlg_l)ffaggls?%%(&re@ré?%@?&yﬂ?%%l;gation as shown in
the follpwimg Scheme E. The functionalized alkene 26 can be transformed to chlorosilane 27
using tlftg ?aréét%a&%y%%pﬁ?%@%m%%&g}gﬁ%qt&\eetgéﬁhwglwz %?&a%er yields
silanol{ 6D8lkSysildnes 28 iificK darrbe cdupléd (olbibbnoleuled to rekbivedaBeling precursors
of type %fsglﬂpgclzib’% gorggggeq%%ng&uc{ngpggn \&%’8 E%tfsggg?fwﬂglé% E?ﬁtas%iu?;r? carbonate,

kryptofix-dnd+ dcétiBasidto 3omet hyl phenoxy) pr opoxy) t et r ahydr o- 2H- py
ran Br \' | OH+ Br*~O-Br | OO if 2f

4- Br onp- 3- net hyl phenol (28.83 nmol, 5.392 g) was

di ssol ved, i DMSO (70 m ). Potassium hydroxide (129.7
mol , 7.27%79) was added. Afterkdsdaisn stirring

2- ( 3- br ogpgirRMOXy) -t et r ahyds o- ﬁﬁ_lvfpyr an C(\4}-’r. 68 Mol , o

/\.9’.\%’6@" 9) was—ﬁddeéwlgﬁqﬁti OR—H*t ure Wg{

at ocoom tenperature ermlght and then partioned 4/
tween water (250 mbg &nhd dichloromethane (250 M).

e agueous phase was extracted w th dichl oronet ha¥e

(2 x 150 m). The conbined organic |layers were was e
with brine (3 x 250 m), dried (MgS™), and the

sol vent wadKtF. K222, Biomolecule R
o ACOH R DMF R0, / 3
F\s( H -— R,O. / H -— /Sl\/\/\n’o'N
/ '\/\/\n’ “Biomolecule /Sl\/\/\n’N‘Biomolecule R o]
R o R o) (0]
30 29 28
Scheme E

Experimental Part

EXAMPLE |
PART A
DHP, pTsOH
WQB'. DCM "+—®/Br
wo' n R THPO 0 R
1 2

General Method
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evaporated. The residue was purified by col um
chromat ography (pentane / ethyl acetate 19:1) to
WQ R@B€4@41 3- (4- brom o- 3- met hyl phenoxy) PCT/EP2007/008044
propoxy)tetrahydro-2H pyran (9.391 g, 99% as a
colorless oil. 1H NWR (CDCl 3, 400MHz): 6 = 1.49-1.85
(m 6H CH2 [THP]), 2.06 (quint., 2H, CH2), 2.35 (s,
3H CH3), 3.45-3.52 (m 1 H OCH2 [THP]), 3.53-3.59
(m 1 H OCH2), 381387(m 1 H OCHR [THF]),

Toa s%‘Htéon qf 5214 é}%l_'_od—l [nTﬁqCHahéhlefp @gé'@ne%ﬁmlg,%p[qﬁ?g-gpyran and 202

mg pyrdini@m(teluede-hsufondtd was. atfded daftek thb reAttidh mixtidre Wd¥\ERirred for 16 hours

at 23° ((ng @épeg ?omp%l).ltlorzgf sgpddlﬁ]é’%;?bﬁgg ?&@rqza?ﬁq% rca:lgg@’ag washed with

brine ah@dﬁb% g%%r;é;a})%xénoﬁﬂfale PhteBtr008 aRd Piidval of the és,ollve?tciha_tl:_rtge product
was pu[”%[ﬁ’ y chrpnatograpty. ‘Eﬂ-ﬁ"'caﬁ% tﬁgb’ﬂi &97%)73"? dAr-CH),

132.9 (Ar-CH), 138.9 (Ar-C), 158.4 (Ar-C).

2- é3éé4- Br ono- 3,
(RS)-244-Bromeben a8t aVesRY # et r ahydr 0- 2H pyran s- B
~&OH - O 1g 29 4-Brono- 3, 5-di net hyl phenol (20. 02nmol
4.026g) was di s Ived in DVMBO (50 m). Potassium
dr_oxJ.dezo(Q 5.056 g) was added. After 5 mn
tirrin rom)propoxy) tetrahydro- 2H pyran
ta( 31. 04 mml 6. 924 g) was added. The reaction m xture
was stirred at room tenperature overnight and then
partioned between water (250 m) and di chl oronet hane
'H-NMR 260Clyjrid) = 7'ﬁl7d2H¢qL7e2)4162l-phA§’é (W5 486 (&gt 446 (H)N3.89 (1H), 3.54 (1H),
O m). The conbined organic
1.86 (1ft) Q?és) L8NG Al PR, ) (3 x 250 m), dried
(|\/g504) and the sol vent was evaporated. The residue

(RS)-ZX%Q-gt@%b;ﬁ%}}i}yﬁt@%ﬁg}aﬁ%%rj&;rg'gr aphy (pentane / ethyl

2-(3-(4-brono- 3, 5- dinethylphenoxy)propoxy)tetrahydro-2

HO

pyran (6. 875 g Brquant as a colorless oil. "H NWR
400 :149186(m 6H, CH2 [THP]),
.05 (un*ﬁ? 2.37 (s, 6H, 2 x CH3),

18.47-3.53 (m ®H, OCH2 [THP]), 3.53-3.59 (m 1 H,
O CH2), 3.82-3.88 (m 1 H OCH [THP]), 3.88-3.94
(m 1 H OCH2), 4.03 (t, 2H, OCH), 4.59 (ne, 1 H,
"H-NMRY(CBICE): PTHPB) ,(28), §529 €H), 220-460 (2H), 1 85(MUR T (200GH3, 1.04 (6H), 0.96
(6H) OMHz): 6 = 19.8 (CH2 [THP]), 24.2 (CH3), 25.6 (CH2
I""E’QHP]), 29.8 (CH2), 30.8 (CH2 [THP]), 62.5 (O CH2
[THP]), 64.1 (O-CH2), 65.3 (O CH2), 99.1 (O CHO

(RS)-Z-EBTHE)épomo-phenyl)-propoxy]-tetrahydro-pyran

HO\L/@Br THPOL/Q/Br

'H-NMR (CDCl5): & = 7.39 (2H), 7.07 (2H), 4.56 (1H), 3.86 (1H), 3.75 (1H), 3.50 (1H), 3.39 (1H),
2.67 (1H), 1.94-1.48 (9H) ppm.

(RS)-2-[2-(3-Bromo-phenyl)-ethoxy]-tetrahydro-pyran
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114.6 (Ar-CH), 118.3 (Ar-O), 139.2 (Ar-CH), 157.7
(Ar-C). PART B BuLi, iPrMgCl R H Br THF, (R)2S1CIH
WA RP#4RL THPO R7 2 3 Ceneral Method 58 WO PCT/EP2007/008044

2008/ 040441 PCT/ EP2007/ 008044 14.2 m of a 2M

i sopropyl magnesi um brom de sol ution in tetrahydrofuran
(THF) was diluted with 140 mM THF and cool ed to 5C.

22.6 mM of a 2.5Msolution of butyl-lithiumin

n- hexane was added followed by the solution of 14.2

mmol 2 in 12 THF. After 2 hours at 5-10C 17.6 ¢
f/@hl%dﬁ‘i"%gﬁggpyl -silane was added, the cooling bath
r&noved and stifPring continued for 2 hours. The
« reaction mxtdre was added to a solution of sodium
bi carbonate and extracted with ethyl acetate. The
conbi ned organic extracts were washed with brine and

‘H-NMHT(CB¢I3?>.\69£ 7sadi ) 7,34 Bt 2194 {1 2H) 1 4.59 @M)@B.wrd_r-?,_s.?z (1H), 3.60
val_of the solvent the crude product was purified

reno
(1H). 395 (Th2oH@blls kR HhEDPPER gel to give 93-99%of 3.
(RS)-Diisopropyl-[4-(tetrahydro-pyran-2-yloxynethyl)-p
hen -silane ~ "'"Br SIHTHPO I / THPO I i 2a 3a
(RS)-213{ KREMTLay))-Prepexyi-tettahydigrpyran 28 (2H), 4.73 (1 H),
4.66 (1 H), 4.42 (1 H), 3.86 (2H), 3.49 (1 H),
o 1.89-1.43 (6H), 1.14 (2H), 0.99 (6H), 0.92 (6H) ppm
1 [(RS)=Diisopyogyl)-{4-[2- (tetrahydro-pyran-2-yl oxy)- et hy
~ M ghenyl }-stlaneer ° H1 ~Br 1 SI THPO v v THPO 2b
W30 "H NVR (CDGL3): 6 = 7.43 (2H), 7.22 (2H), 4.60 (1
H), 3.98-3.87 (2H), 3.71-3.60 (2H), 3.42 (1 H, 2.91
(2H), 1.79 (1 H), 1.69 (1 H, 1.63-1.43 (4H), 1.21
"H-NMR 2EDCI, )t 5057 GBI H), 7. $I7(166H).129M1 (2H), 4.57 (1H), 3.86 (1H), 3.76 (1H), 3.50

RS) - D.i |- {4-[3-(tetrahydr o T oy
(1H), 355 T s GHEL Y &7 2F ¥ 86" 4 fof ppm, 7" 1 Z7 Y1 oXy) =prop

2-(3-(4-Bromo-3-methylphenoxy)propoxy)tetrahydro-2H-pyran

Br o Br o
OH Br/\/\o o/\/\o
2f

1f

4-Bromo-3-methylphenol (28.83 mmol, 5.392 g) was dissolved in DMSO (70 ml). Potassium
hydroxide (129.7 mmol, 7.279 g) was added. After 5 min stirring 2-(3-bromopropoxy)-tetrahydro-
2H-pyran (44.68 mmol, 9.969 g) was added. The reaction mixture was stirred at room |
temperature overnight and then partioned between water (250 ml) and dichloromethane (250
ml). The aqueous phase was extracted with dichloromethane (2 x 150 ml). The combined
organic layers were washed with brine (3 x 250 ml), dried (MgSQ,), and the solvent was
evaporated. The residue was purified by column chromatography (pentane / ethyl acetate 19:1)
to yield 2-(3-(4-bromo-3-methylphenoxy)propoxy)tetrahydro-2H-pyran (9.391 g, 99%) as a
colorless oil.
'H-NMR (CDCls, 400MHz): & = 1.49-1.85 (m, 6H, CH, [THP}), 2.06 (quint., 2H, CH,), 2.35 (s, 3H,
CH;), 3.45-3.52 (m, 1H, O-CH, [THP]), 3.53-3.58 (m, 1H, O-CH,), 3.81-3.87 (m, 1H, O-CH,,
[THP]), 3.88-3.94 (m, 1H, O-CH,), 4.04 (t, 2H, O-CH,), 4.59 (m,, 1H, O-CH-O [THP)), 6.60-6.63
(m, 1H, Ar-H), 6.79 (d, 1H, Ar-H), 7.38 (d, 1H, Ar-H). >C-NMR (CDCl;, 100MHz): 5 = 19.8 (CH,
[THP]), 23.3 (CHa), 25.6 (CH; [THP]), 29.9 (CHy), 30.9 (CH, [THP]), 62.6 (O-CH, [THPY]), 64.1
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H THPO Br THPO
PCT/ EP2007/ 008044

W@ 204p/0404469 (1 H),

2c 3c 59 WD 2008/ 040441
"H-NMR (CDCI3): 6 =

7.42 (2H),

3.92 (1 H),

3.87 (1 H),

7.19
3. 7TBCT/LP34)7/008044

2.71 (2H),
1.22 (2H),

1.94 (2H), 1.84 (1

3.50 (1 H), 3.42 (1 H)), APV

H, 1.72 (1 H, 1.63-1.49 (4H),
0.99 (6H) ppm

(RS)-Diisopropyl-{3-[2-(tetrahydro-pyran-2-yl oxy) et hy
I] phenyl }-silane THPO ~\ THPO, ~ SI.H Br 2d 3d

(- c:Hf)2 ﬁ?wﬁ’( gﬁ‘}'( H)(B Cg-lé%ﬁ?f]wi%g @é%( ibs"ﬂ §Ar7§fg 1% ﬁ?\r-CH) 132.9

(Ar-CH, 632891ArH)3) 188.44A¢-C)H), 2.91 2H) 1.80 (1 H), 1.68 (1
H, 1.62-1.43 (4H), 1.22 (2H), 1.06 (6H) 0.99 (6H)

ppm
2-(3-(4-BrOmd=B bstimetbpiphed Bey)Fopdrantetrayygtiro-2plypyran 2- y| oxy) - pr op
yl]-phenyl}-silane THPO THPO Br SI 2e 3e 'H NWMR

(CDCI3): 6 = 7.83 (2H), 7.26 (1L H), 7.21 (1 H), 4.58
o A4 S0 H)’78'8(2H§1 H)bss'(; (6'1H%;is (ia)o (i 73
. 340 (1 H),02 , _ 1
;Ejj)HH): 13,84«;9 aFy, 1. 28o(2M) %)}6‘ (6H), 0.99
(6H) ppm —0

19 Di -i so-propyl (2-met hyl - 4-(3-(tetgpahydro-2H pyran-2-ylo
Xy) propoxy) phenyl )silane Br Sl ( D 00 2f 3f In a
flame-dried flask isopropyl rragnesi um chloride (2.0Min

4-Brom rﬁ?’s o:l)’rge&ggﬁyéol (ﬂé B%n% b4’\?%?9) a%#%%v‘é“gﬁrg%o ﬁéﬁ%nel’?otassium
hydrox@ie. (90.6rmhmol35.056 gmwpsmwead‘&fm 5 rAintstirringyt 2-(3-briogndpdsp axfy)-tetrahydro-
2H-pyrm1 r(‘316‘64 91%0%6%2’24 é)\J%so 98464, The reaction mixture was stirred at room
temperature overnight and then partioned between water (250 ml) and dichloromethane (250
ml). The aqueous phase was extracted with dichloromethane (3 x 100 ml). The combined
organic layers were washed with brine (3 x 250 ml), dried (MgSQ,), and the solvent was
evaporated. The residue was purified by column chromatography (pentane / ethyl acetate 39:1)
to yield 2-(3-(4-bromo-3,5-dimethylphenoxy)propoxy)tetrahydro-2H-pyran (6.875 g, quant.) as a
colorless oil.

'H-NMR (CDCls, 400MHz): & = 1.49-1.86 (m, 6H, CH, [THP]), 2.05 (quint., 2H, CH,), 2.37 (s, 6H,
2 x CH;), 3.47-3.53 (m, 1H, O-CH,[THP]), 3.53-3.59 (m, 1H, O-CH,), 3.82-3.88 (m, 1H, O-CH,
[THP]), 3.88-3.94 (m, 1H, O-CH>), 4.03 (t, 2H, O-CHy), 4.59 (m,, 1H, O-CH-O [THPY)), 6.65 (s,
2H, Ar-H). ®*C-NMR (CDCl;, 100MHz): 5 = 19.8 (CH, [THP]), 24.2 (CHj3), 25.6 (CH, [THP)), 29.8
(CHy), 30.8 (CH; [THPY)), 62.5 (O-CH; [THP]), 64.1 (O-CH,), 65.3 (O-CH,), 99.1 (O-CH-O [THP)),
114.6 (Ar-CH), 118.3 (Ar-C), 139.2 (Ar-CH), 157.7 (Ar-C).

PART B
Buli, iPrMgCI R
Br THF, (R),SiCIH \Si'H
R
THPO n R1 THPO n R1
2 3

General Method
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60 WD 2008/ 040441 PCT/ EP2007/ 008044

nmet hyl phenoxy) pr opoxy) t et rahydr o- 2H pyran (15. 00 mmol ,
wWa2@804¥1in THE (12 m) was added dropw se. PET/BP2007/008044

stirring for 2 h at OC chl orodiisopropyl silane (90.0

mol, 15.4 m) was added dropwi se. The ice bath was

renmoved and the m xture was stirred for another 2 h.

Then it was poured into diluted NaHCO3 sol uti on and

extracted wth etyl acetate. The conbi ned organic

| ayers were washed with brine, dried (MySO), and the

sol vent was evaporated. The residue was purified by

14.2 miCet 4.2W isoprepyirhagicsilny bidpeigé aoiation BitBlyahyaesfufir TEHF) Was diluted with

140 mi FRIRAE Spdfos o EET 22 BIPLAT 212 rsglvtion of by PIyBb iy heaRg was
added fo)l6we@ bg tHebs oltibngof 19@/d1molbhr2\|gﬂn(é SEGI AfterD Abkiz)at 5610°C 17.6 g

chloro- gusiagro%ybgﬁa@ﬁ]wafgd%) %eéﬂ?hnglbqi@ rqn%\@c((qﬂg_%hmwtmued for 2
hours. THédaktior mddurledivdsdddeddbla soliibn o?-séd?urﬁib:cé?vbbné%‘@)ld extracted with

3.47-3.52 (I & H OCH2 [THP
ethyl ac@t@p}z}gh %Qng 8Eganig e)qtrapfs V@re%q@quqqmty bnge @%d:gngg oclﬁﬁ sodium
sulfate. JAftar fiflratiGfidhd rén&\?al of the]soﬁenﬁhe*&ude‘]prgau& wdb funfiedty
OCHO[THP]), 6.70-6.75 (m

CthmWfaa@V%S'%ﬁ‘ o to a'VeP3F?9°APf§1) 13 C NVR (CDCI 3,
100MHz): 6 = 11.4 (CH), 19.1 (CH3) 19.3 (CH3), 19.8
TP e THP]), 29.9 (CH2),
(RS)-DisgPepRYLD S atifiio PYEN 2 {iREi TRy S (. i)
646(OCH2) 99.1 (O-CHO [THP]), 110.9 (Ar-CH),

116. 3 (Ar : 124 4 (Ar-C), 137.6 (Ar-CH), 146.0
Ar - 160. 1 (A -0 .
Vﬁ(g{ thyI - (tetrahydro- 2H pyran- 2- yl oxy) pr opox
phenyl )T('jf ropylsilane SI CBr OO O~ O 029

3g In a flame dried flask
(3 (4- br ono- 3 5-di met hyl phenoxy) pr opoxy) t et r ahydr o- 2
H pyran (20.02 mmol, 6.873 g) was dissolved in dry

H- NM%@§F)5% %)493?9 “7"% @‘r?-in) P73 Zﬁ-ghﬁ%%?gﬁf nﬁ’%g Hgﬁ? 86 (2H), 3.49 (1H),

1.89-1.42(6b8, tdi(2H) B.98 (6H), MA2 (GH)dern.dr opwi se. After
stirring for 1 h at -78C iso-Pr2Si HCl (22.03 mol,
3.76 M) was added dropwi se. The reaction m xture was
(RS)-DislopmpgE{4t[@- (tedratny dloepyirgn-2eylaxy paihyBippeny}-sitameand stirred
for 40 h. Then it was poured into diluted NaHCO3
sol ution and the organi c phase was separated. The
aqueous phase was xtracted with ethyl acetate. The

¥ ned organic tifacts were washed with brine,
mpom —over THPON@)_

2b 3b

'H-NMR (CDCls): & = 7.43 (2H), 7.22 (2H), 4.60 (1H), 3.98-3.87 (2H), 3.71-3.60 (2H), 3.42 (1H),
2.91 (2H), 1.79 (1H), 1.69 (1H), 1.63-1.43 (4H), 1.21 (2H), 1.05 (6H), 0.97 (6H) ppm.

(RS)-Diisopropyl-{4-[3-(tetrahydro-pyran-2-yloxy)-propyl]-phenyl}-silane
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MyS04 and sol vents were renoved. The resi due was
purified by colum chromatography (pentane / ethyl
w@e®saiE419: 1) to give PCT/EP2007/008044
(2, 6-di net hyl -4-(3-(tetrahydro-2H pyran- 2-
yl oxy) pr opoxy) phenyl ) di -i so- propyl sil ane as a
colorless oil in 97%yield (7.342 g). 61 WD
2008/ 040441 PCT/ EP2007/ 008044 'H NVR (CDCl 3i 400MHz) :
6 =0.92 (d, 6H 2 x CH3), 1.14 (d, 6H, 2 x CH3),
1.25-1.33 (m 2H, 2 x CH), 1.49-1.86 (m 6H CH2
[THP]), 2.06 (quint., 2H, CH2), 2.41 (s, 6H, 2 x CH3),
'H-NMR €D3,)58 =(Ma2 (2H)H .1 2 4[5BHRH), 3.82 Bi3)33.61 ({M), 3l7841H), 3.50 (1H),
O(CH2)3,) 3. 83- 3(. 8% ( @(% -g-écli:% [TH@ 2;) 3. ésms. 9431(%) (1h)
3.42 (). 71 @l)-Py94 @w..aiﬂ. A1) :'1172iw)’@%=&%1, (91 1-22:(2H), 106 (BH), 0.99
(6H) ps-H), 4.60 (me, 1 H OCHO[THP]), 6.56 (s, 2H,
Ar-H)y. 13CG-NWR (CDClI 3, 100MHz): 6 = 13.7 (CH), 19.8
(CH2 [THP]), 19.9 (CH3), 20.4 (CH3), 24.9 (CH3), 25.6
S)-Diisépro 12-tetfghydrd-S4Tah-2-@Bxy3-¢t Hehi#dsllaneb2- 5 (O CH2
(RS) [%%]éw{@lg (O-y?:HZ , 64.%}l }?O@EF)) .1 (0-CHO
[THP]), 113.8 (Ar-CH), 124.4 (Ar-O), 146.3 (Ar-0O),

159.6 (Ar-Gh -~
mpovg;ét ert - put \kL,(l@(%—(t et rahvdr o- 2H pyr an- 2- vl oxv) et hvl)
evl ) si |l ane H-<F \' 1 On~X 0~ 2b ~~// 3hiIn a
lane dried flagk
- (4- br onophenet hoxy) t et rahydr o- 2H pyran (8. 81 mmol,
2.51 g) was dissolved in dry THE (35 nl) and cool ed

1 a u it Ri
HNMBRCDERY § 20 TR Ha L0, 72024 forigh i (i POy, 302 (1. 372
(1H), 3v@as( 1844 tiH)pPE E2H)AMN 8O (160 1.68 GtH) $16211.43 @iH); 722 (2H), 1.06 (6H),
099(6”2) [ Bu)2Si HCl (3.4 eq, 30.0 mmol, 6.09 m) was added
’ dl) BWI'SG. The reaction mxture was allowed to warm
slowy to roomtenperature and stirred for 48 h. Then

i ' [ [ and the
(RS)'DE)' r Y W&J{)’B %@%’ﬂé%@ﬁéﬁ%ﬁ@%%@ﬂ %15‘ zlg'ls'g%gs e was
extracted wiwth pentane. The conbi ned organi c extracts
wer e washed wibd brj dried over MpSO™ and solvents

renoved. The i &He was purified by colum

mat ogr aphy (péntag®s/ ethyl acetate 39:1) to give
d%-tert -butyl (4-(2-(tetrahydro-2H pyran-2-yl oxy) et hyl )
phenyl)silane as a white solid in 74%yvyield (2.27 Q).

THPO

1H NMR (CDCI 3, 400MHz): 6 = 1.03 (s, 18H, Si(tBu)2),

6
’H-NM%:(Q%:?E):%?@S(EQ‘;]] _ 4@5{;?]% (1t FeAy HB%{H 51?—9)?'3.'8‘871:-1), 3.78 (1H),

3.50 (181),6314B (167, Z.79 (2, 1.G3qRH),, 1.85 8UH)( 4.7311H), 154-1.89 (4H), 1.23 (2H), 1.06

- (m 1 H OCL [THP]), 4.59 (me, 1 H O CH O
w”""%?&iéﬁ"f?%: 51 (d, 2H 3JHH= 8.1 H, Ar-H, 7.49 (d,

2H, 3JH H = 8.1 Hz, Ar-H). 13C NMR (CDCI 3, 100MHz): 6

e AR i ot o o
o -

;©\o/\/\oj\/) - /t'mo/\/\o j’:)
In a flame-dried flask isopropylmagnesium chloride (2.0M in THF, 30.0 mmol, 15.0 ml) was

diluted with THF (150 ml) and cooled to 0°C. N-butyl lithium (1.6M in hexane, 60.0 mmol, 37.5
mi) was added. After stirring for 30 min at 0°C 2-(3-(4-bromo-3-
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(OCH2), 98.7 (0-CHO [THP]), 128.4 (Ar-CH), 132.9
(Ar-C), 135.9 (Ar-CH), 140.0 (Ar-C). 29Si- NWR (CDC 3,

W@ ABI0446 = 12.9 ('JS; _H = 187MHz). M5 (ESI peGI/EP208)/008044
349.01 [MtH] +. HR-ESI- Ms: 371.2372 [M+Na]+ (calc. for
C21H36Na2Si : 371.2377).

(RS) - Di phenyl -{4-[2-(tetrahydro-pyran-2-yl oxy)-ethyl]-
phenyl }-sil ane 62 WO 2008/ 040441 PCT/ EP2007/ 008044 9-
sl HTHPO 1l 0 O2b 31" HNWR (CDCI3): 6 = 7.62 (4H)

methyl%r'iesq%f(gl)ngg%;)t%tgawro-glgi-p}?rérh( 19)3030 vémgé 4(9%9@ lrg %HED&% j_nl) was added
dropwuéfé After Qﬁrnhéiﬂ)r,z ﬂaQMcm&oﬁﬁéﬁprmﬁilane (90.0 mmol, 15.4 ml) was added

drOpWI%?hF |g¢ s\re og‘gé Y Wr%lrz‘ggng Frpé)lfcg'x m%t h%Ltg Nﬁ}ﬁ‘ it was

poured(lﬁila(allaied MaHC®; SdluticH-ind éxtrifetdddbiih et ddtdtd. 'H)e combided drganic

layers we %Nasdf-@g&( g{gnneod@gg w4)oar§gt?\€%gsv'é?\bwg§exa@q§atg% m he residue
was puﬁﬁ’&) chbl&ﬁhLBWémétﬁgfa%h f(@érﬁéﬂé’ﬂétﬁyl Fé‘.éé&fé 39: y} Wéld@i fR¥lpropyl(2-

] nyl }-sil ane IA}R
methyl-(tcéd}ej\_ %/ahygro_zI-}-px@n(zzyb)xy)prmxy()gE&nyl),glIqﬂy (@11%9, 9p75¢ (1
'H- NMkD(CDEls%ooMHk» 5 30.65 (4,16H1)2 x @H@)B 1(017 (H) 6H :§3x43313 ,JqH)a 1 28 (m, 2H, 2

x CH), Mlﬁﬂ é@k}?w @AF&ZHTIQHQ %@')dqumh 2@1 Cﬁz)dlﬁo.(s érh wp@m 52 (m, 1H,

O-CH, [EHPY) 35438.613m 1H, O-CH,), 3.80-3.88 (m, 1H, O-CH, [THP}), 3.89-3.95 (m, 1H, O-
CHy), 4.03 (t, 1H, Si-H), 4.05-4.10 (m, 2H, O-CH,), 4.60 (m,, 1H, O-CH-O [THP)), 6.70-6.75 (m,
2H, Ar-H), 7.32 (d, 1H, Ar-H)._"®*C-NMR (CDCl;, 100MHz): 5 = 11.4 (CH), 19.1 (CH3), 19.3 (CHs),
19.8 (CH, [THP]), 23.6 (CH3), 25.6 (CH, [THP]), 29.9 (CH,), 30.9 (CH, [THP}), 62.5 (O-CH,
[THP]), 64.3 (O-CH,), 64.6 (O-CH,), 99.1 (O-CH-O [THP]), 110.9 (Ar-CH), 116.3 (Ar-CH), 124.4
(Ar-C), 137.6 (Ar-CH), 146.0 (Ar-C), 160.1 (Ar-C).

(2,6-Dimethyl-4-(3-(tetrahydro-2H-pyran-2-yloxy)propoxy)phenyl)di-iso-propylsilane

A
Co\ﬂ’\—kpr‘ o &

29 39

In a flame dried flask 2-(3-(4-bromo-3,5-dimethylphenoxy)propoxy)tetrahydro-2H-pyran (20.02
mmol, 6.873 g) was dissolved in dry THF (150 ml) and cooled to -78°C (acetone-dry ice bath). n-
Butyl lithium solution (1.6M in hexane, 22.03 mmol, 13.8 ml) was added dropwise. After stirring
for 1 h at -78°C iso-Pr,SiHCI (22.03 mmol, 3.76 ml) was added dropwise. The reaction mixture
was allowed to warm slowly to room temperature and stirred for 40 h. Then it was poured into
diluted NaHCOj; solution and the organic phase was separated. The aqueous phase was
extracted with ethyl acetate. The combined organic extracts were washed with brine, dried over
MgSOQ, and solvents were removed. The residue was purified by column chromatography
(pentane / ethyl acetate 19:1) to give (2,6-dimethyl-4-(3-(tetrahydro-2H-pyran-2-
yloxy)propoxy)phenyl)di-iso-propyisilane as a colorless oil in 97% yield (7.342 g).
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63 WO 2008/ 040441 PCT/ EP2007/ 008044 in General Method
To a solution of 9.36 mol 3 in 120 nl ethanol were
W@aWse404461 g p-tol uenesul fonic acid nonohydrBE€BER29A7/008044

the m xture was stirred for 2 hours at 23C. The

reaction mxture was added to a solution of sodium

bi carbonate extracted with di chl oromet hane. The

conmbi ned organic extracts were washed with brine and
dried over sodiumsulfate. After filtration and

HNMBTERT 48 M&zmﬁ@% 31 o G o 872 XS of 2571 33 (m, 21, 2

x CH), (1449311 ISSQW &H)/CHL (@uint.; OB ba;yot 41l(s \BHI Sk CHI}B@7-3.52 (m,

1H, O- 9H3€”‘é|ﬂh)3 59,353 (@2,151 oﬁ;@%&% éz éA‘P &o&ﬁqﬁé@ 88-3.94 (m, 1H,

o- CH2X,2|'®2-4 bo (@, ﬁﬁHDYCHZQ £81 (O, SPIH) 4.60 (mc, 1H, O-CH-O [THP)), 6.56 (s, 2H,

e, SR B TR s 890 1od 50y (o, 249

(CH,), 35 %Qcﬁ-ﬂz HPS. @89 S@@) , 329 $CHS BHHIR)), Bz&ﬁ(d tH), [THPR B4 2tD-CH,), 64.6
(O-CH. 301 E91C ) BRFIL T &R GABNT4 4 Pk 148.36r-Ch 15AFHr-C).

4HHO S rr 3c 4c H-NI\/R(CDCIS) 6 =7.44 (2H), 7.19

In a flame dried flask 2-(4-bromophenethoxy)tetrahydro-2H-pyran (8.81 mmol, 2.51 g) was
dissolved in dry THF (35 ml) and cooled to -78°C (acetone dry ice bath). n-Butyl lithium solution
(1.6M in hexane, 1.0 eq, 8.81 mmol, 5.51 ml) was added dropwise. After stirring for 1 h at -78°C
(tert-Bu),SiHCI (3.4 eq, 30.0 mmol, 6.09 ml) was added dropwise. The reaction mixture was
allowed to warm slowly to room temperature and stirred for 48 h. Then it was poured into diluted
NaHCO; solution and the organic phase was separated. The aqueous phase was extracted with
pentane. The combined organic extracts were washed with brine, dried over MgSO, and
solvents were removed. The residue was purified by column chromatography (pentane / ethyl
acetate 39:1) to give di-tert-butyl(4-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)phenyl)silane as a
white solid in 74% yield (2.27 g).

'H-NMR (CDCl;, 400MHz): & = 1.03 (s, 18H, Si(tBu),), 1.40-1.84 (m, 6H, CH, [THP]), 2.91 (t, 2H,
3Jun = 7.4Hz, CHy), 3.37-3.43 (m, 1H, O-CH, [THP})), 3.61-3.67 (m, 2H, O-CH,), 3.84 (s, 1H, Si-
H), 3.91-3.97 (m, 1H, O-CH; [THP]), 4.59 (m,, 1H, O-CH-O [THP]), 7.21 (d, 2H, *Ju.n = 8.1Hz,
Ar-H), 7.49 (d, 2H, *Jun = 8.1Hz, Ar-H). *C-NMR (CDCls;, 100MHz): & = 19.2 (Si-C), 19.5 (CH,
[THP])), 25.6 (CH, [THP]), 29.1 (CH3), 30.8 (CH; [THP)), 36.5 (CH,), 62.1 (O-CH, [THP]), 68.2
(O-CH,), 98.7 (O-CH-O [THPY)), 128.4 (Ar-CH), 132.9 (Ar-C), 135.9 (Ar-CH), 140.0 (Ar-C). #°Si-
NMR (CDCls, 79MHz): & = 12.9 ("Js.y = 187MHz). MS (ESI positive): 349.01 [M+H]". HR-ESI-
MS: 371.2372 [M+Na]" (calc. for C»H3sNa0,Si: 371.2377).

(RS)-Diphenyi-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl}-phenyl}-silane
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WD 2008/ 040441 PCT/ EP2007/008044 n
2-(3-Dii sopropyl sil anyl - phenyl) - et hanol THPO OH

WO 2008/0k0441 K 3d 4d "H NVR (CDCI 3): 6 = 7.39 (1PEH/EP2003008044
(1 H, 7.30 (1 H, 7.24 (1 H, 3.93 (1 H, 3.87 (2H)
2.87 (2H, 1.39 (11-1), 1.23 (2H), 1.06 (6H), 0.99
(6H) ppm 3-(3-Diisopropylsilanyl-phenyl)-propan-1-ol
THPOl j HOSIHS .H 3e 4e "HNW (CDCI3): 6 = 7.33
(2H), 7.26 (11-1), 7.21 (11-1), 3.92 (1 H), 3.69 (2H)
2.71 (2H), 1.90 (2H), 1.30 (11-1), 1.22 (2H), 1.06
(6H), 0.99 (6H) ppm 3-(4-(D -iso-propylsilyl)-3,
5- di met hyl phenoxy) pr n-1-ol ~OOH OO0 3g 49
(2,6-D nethyl -4-(3-( rahydr o- 2H pyr an- 2- yl oxy) pr opox

yyphényl ) di - irsg-pro ane (5.00 mol, 1.893 g) was
THPO ol ved in'g ). Pyridinium
p-t ol uenesul fonate (PPTS, 10 nol% 0.50 mol, 126 ny)

was added and the r#sulting solution was stirred for 3
h at 55C. Then the reaction m xture was poured into
di | uted NaHCO3 sol ution and extracted with
"H-NMBi(ERCh):dhe B2réH), 75k (2HnBoATESDEFRNT .31 63H ) SE01t#ir4e64 (1H), 3.99

(1H), 3??23@@%!3‘_%%%.%&1@{ hefy (g}ljlf,ﬁf%ﬂg.gﬁb egg%ﬁgl vents were

e’'residue’was
chromat ography (pentane / ethyl acetate 4:1) to give

N omaL 00r apt . eyl |. °)

(Ro)-Dikdolinf faprd BlEByaf gl bl e o)) Propan
PCT/ EP2007/ 008044 in 'H NVR (CDCI 3, 400MHz): 6 = 0.91
(d, 6H, 2 x CH3), 1.14 (d, 6H, 2 x CH3), 1.19-1.33 (m

2H, 2 x CH), 1.80 Qo/rHs, 1 H OH), 2.03 (quint., 2H,

‘- 2.41 (s, 6H , 3.86 (t, 2H, O CH2),
T”POV@’Zj - ( Tnpoﬁw) ( )

2a 3

"H-NMR (CDCl,): & = 7.52 (2H), 7.35 (2H), 4.80 (1H), 4.73 (1H), 4.49 (1H), 4.38 (1H), 3.93 (1H),
3.56 (1H), 1.95-1.49 (8H), 0.94 (6H), 0.92 (6H), 0.82 (4H) ppm.

(RS)-Diisobutyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane

8r ?/.H
LT — O U

2b 3k

'H-NMR (CDCl,): 3 = 7.45 (2H), 7.23 (2H), 4.60 (1H), 4.36 (1H), 3.95 (1H), 3.71 (1H), 3.63 (1H),
3.43 (1H), 2.91 (2H), 1.87-1.43 (8H), 0.93 (6H), 0.91 (6H), 0.81 (4H) ppm.

PART C
R H  pTsoOH, R W
Si EtOH Si
| \| R HQ/ R
n~ Ri R1

THPO HO N

iw

4
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4.11 (t, 2H, OGCH), 4.12 (t, 1 H Si-H, 6.56 (s, 2H,
Ar-H). 13CG-NWR (CDClI 3, 100MHz): 6 = 12.7 (CH), 19.9

W@ @8p40420. 4 (CH3), 25.0 (CH3), 32.2 (CH2), 60PQI/EP2007/008044
(GCH), 65.5 (OCH2), 113.7 (Ar- CH), 125.0 (Ar-0O,
146.4 (Ar-C), 159.3 (Ar-0O.
(4-D i sobutyl silanyl - phenyl)-nmethanol THPO I r HO /SLH
SI"HQ br r 3 4 "HNW (CDCI3): 6 = 7.59 (2H),
7.39 (2H), 4.74 (2H), 4.43 (1 H, 1.79 (2H), 1.68 (1

0.99 (6H), 0.97 (6H), 0.87 (4H) ppm

GAAJ?_%M sobutyl si | anyl - phenyl ) -ethanol \iH\-H §

THPOI S' HO 3k 4k H—NI\/R(CDCIS) 6 = 7.53 (2H), 7.26

4.42 (1H), 2 (21,
Toa scelgtpubn of %3@mnqug)m 1@09@] e t@qpl wgregap(d@qA)Gb@mtolpgpgsqﬁopqqqmd

monohi@ﬁ?éaﬁ@%erﬂixtd?e %s%ﬁﬁé@ﬂﬁ ZSHOLH; anQC Ik redRlioniMiktuflwas added to

General Met hod 66 WO

a solutpopf spdigobicarbonate extiagted a/'fbé#'mfﬂqrerﬁetb\ang Thforombiped geganic
xtract§1we‘?‘& @aBREd WS bARE 8Ad afiedbver- s%élum s@fate] ‘A@t%? filkraBSF8Ad removal of the

After 15 mnutes water was added and the m xture
solventtie rcaaeereroslmtrwaétnw ed by chromatagiapianem piletioe)tg aive’ 0-93% of 4.

4-Dii &itah Mth brine and dried over sodium
( usgﬁJIBPﬁl yﬁﬁer" flltratl on and renoval of the sol vent

the crude product was purified by chromatography on
S|_zca gel to giv 52 70% of 5.

mﬁ = ﬁ

'H-NMR (CDCl,): 8 = 7.51 (2H), 7.35 (2H), 4.70 (2H), 3.94 (1H), 1.64 (1H), 1.23 (2H), 1.06 (6H),
0.98 (6H) ppm.

2-(4-Diisopropyisilanyl-phenyl)-ethanol

'H-NMR (CDCl): & = 7.46 (2H), 7.22 (2H), 3.93 (1H), 3.88 (2H), 2.87 (2H), 1.53 (1H), 1.22 (2H),
1.06 (6H), 0.99 (6H) ppm.

3-(4-Diisopropyisilanyl-phenyl)-propan-1-ol

T _(S,H HO _(sr”
T U

'H-NMR (CDCly): & = 7.44 (2H), 7.19 (2H), 3.92 (1H), 3.69 (2H), 2.71 (2H), 1.91 (2H), 1.30 (1H),
1.21 (2H), 1.06 (6H), 0.99 (6H) ppm.
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4-Dii sopropyl silanyl -benzoic acid IH "S1-H >-- HO i
HOI i O 4a 5a '"HNWR (CDClI3): 6 = 8.07 (2H), 7.64
W@ 20dp/04@8409 (1H), 1.27 (2H), 1.08 (6H), 0.99 (BEH/EPWAT/008044
(4-Diisopropyl silanyl - phenyl) acetic acid 1H O St H (
}- i /,- HOHO 4b 5b "H-NWMR (CDCI3): 6 = 7.48 (2H),
7.28 (2H), 3.93 (1 H), 3.65 (2H), 1.22 (2H), 1.06
(6H), 0.99 (6H ppm
3-(4-Diisopropyl sil anyl - phenyl)-propionic acid HO SIH
HOOSIHr r 4c 5¢c "HNWR (CDCI3): 6 = 7.45 (2H), 7.20
(2H), 3.93 (1H), 2.97 (2H), 2.70 (2H), 1.22 (2H), 1.06
D|(s@ opylsilaB® ph &) -&REMol
2 H} plysopr%lgyiég)l anyl - phenyl )-acetic acid 67 WO
2008/040441 PCT/ EP2007/008044 in CHI iSOHI %''HO

Slj-H 4d 5d,, (CDCIB): b =7.45-7.39 (2H),
THPO A-7.30 (2 (1H) 3.65 (2H), 1.22 (2H), 1.06
'w 0799 (6H)
3-( D||sopropyls anyl-phenyl)-propi onic acid HO I
#l N~ HOrO

'H-NMR (CDCly): 6 = 7.39 (1H), 7.37 (1H), 7.30 (1H), 7.24 (1H), 3.93 (1H), 3.87 (2H), 2.87 (2H),
1.39 (1H), 1.23 (2H), 1.06 (6H), 0.99 (6H) ppm.

3-(3-Diisopropylsilanyl-phenyl)-propan-1-ol

T Uy
<" <"

3e 4e

'H-NMR (CDCl,): 8 = 7.33 (2H), 7.26 (1H), 7.21 (1H), 3.92 (1H), 3.69 (2H), 2.71 (2H), 1.90 (2H),
1.30 (1H), 1.22 (2H), 1.06 (6H), 0.99 (6H) ppm.

3-(4-(Di-iso-propylsilyl)-3,5-dimethylphenoxy)propan-1-ol

(2,6-Dimethyl-4-(3-(tetrahydro-2H-pyran-2-yloxy)propoxy)phenyl)di-iso-propylsilane (5.00 mmol,
1.893 g) was dissolved in ethanol (60 ml). Pyridinium p-toluenesulfonate (PPTS, 10 mol%, 0.50
mmol, 126 mg) was added and the resulting solution was stirred for 3 h at 55°C. Then the
reaction mixture was poured into diluted NaHCO; solution and extracted with dichloromethane.
The combined organic extracts were washed with water, dried over Na,SO, and solvents were
removed. The residue was purified by column chromatography (pentane / ethyl acetate 4:1) to
give 3-(4-(di-iso-propylsilyl)-3,5-dimethylphenoxy)propan-1-ol in 72% yield (1.062 g).
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sl ~SI HH 4e 5e "HNWR (CDCI3): 6 = 7.37 (1 H),
7.35 (1 H, 7.28 (1 H, 7.22 (1 H, 3.92 (1 H, 2.96
WO 2048/04@469 (2H), 1.22 (2H), 1.06 (6H), 0.98 PGHEPPPTI08044
3-(4-(Di-iso-propylsilyl)-3-methyl phenoxy) propanoi c
acid HSI S§i OH O~/' O~ H\ I Or 3f 5f
Di -iso-propyl (2-net hyl -4-(3-(tetrahydro-2H pyran-2-ylo
xy) propox$) phenyl )sil ane (5.00 mmol, 1.821 g) was
di ssol ved in ethanol (60 m ). p-Toluenesul fonic acid

HNMR I B 4Ry o 019 BT B, 104 B0 £ i al 19,33 (m. 21,2

x CH), Treanbr &, W sOKY @ E3(quitit 0 2HACHL) Bd1 %ﬁm % CHu)Y, BB @BH, O-CH,),

11 oA SHER i 100 S50 83600, 2 AhyB BENRRCRAIG PRl o= 127

(CH), 19r9 (CH,) d20.4 (CHY)e25. D420 3212dCH), 8613 (D-BFIL)E 65 5qMEHG), 113.7 (Ar-

ch), 128 k6L 4B BF a8 BETRYR Ghnee  eagent (8M 6.0 eq.,

30.0 nmol , 3 75 m) was added slowy drop by drop. The
react was stirred for 15 mn at 0C, then
(4'D"s?ﬂ}l§¥|ﬁ'lﬁ"é‘d ’5&’ \Né?t@?”%{nd extracted with ethyl acetate.
The conbi ned organic extracts were washed with water
(3x) and brine, dried over Na2SO4 and solvents were

mpo“gp d. Th'@/r\@\ was purified by colum
ramat ography pg ne / ethyl acetate / acetic acid

/9‘1) to give
(4- (di-iso-pr opfsn | yl') - 3- et hyl phenoxy) pr opanoi c
3a0|d as a whit® solid in 61%yi eId (895 ng). 68 WO
2008/ 040441 PCT/ EP2007/008044 n 'H NMR (CDCl 3i
; 400M_|Z:6:0.95ni$d 6H, 2 x CH3) 107$d 6H, X
H-NMREBPCls):. 5187 5938H).f- 32 (2H)24. 74 @FHM@(AII)(‘S 9 &), ¢+Q§)(1H) 0.99 (6H),
0'97(62|)'%5'8§E4Hb) CH2), 4.04 (t, 1 H Si-H, 4.25 (t, 2H,
O CH), 6.70-6.75 (m 2H, Ar-H), 7.33 (d, 1 H Ar-H).
13C NWR (CDCI3 100MHz): 6 = 11.4 (CH), 19.0 (CH3),
), 34.5 (CH2), 62.8 (O CH2),
40'%8%%5'&% r?Y%léli(r%érsg’%ﬂ(sAr CH, 125.2 (Ar-C, 137.7 (Ar-
, 146 2 (Ar-C, 159.4 (Ar-0Q, 177.1 (C=O.
( -(Di-iso-propyl silyl)-3,5-di net hyl phenoxy) pr opanoi
cagid O

Nﬂj < N©f X

"H-NMR (CDCls): 8 = 7.53 (2H), 7.26 (2H), 4.42 (1H), 3.92 (2H), 2.92 (2H), 1.80 (2H), 1.51 (1H),
0.97 (6H), 0.99 (6H), 0.87 (4H) ppm.

PART D
R K
'si Jones reagent R H
\ acetone Si
R - - o )_Q/ R
4 5

General Method
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S1COHS , I OHT1 0 -0, 49 5¢g
3-(4-(Di -iso-propylsilyl)-3,5-di net hyl phenoxy) propan-1
WO 200802400 nmol , 589 ng) was di ssolved in acePGHEPZ0QZ008044

m ) and cooled to OC (ice bath). Jones reagent (8M

6.0 eq., 12.0 nmmol, 1.50 mM) was added slowy drop by
drop. The reaction m xture was stirred for 15 mn at

0C, then ™quenched with water and extracted with ethyl
acetate. The conbi ned orgam c extracts were washed

o a sduienAbL mine 414 451 agelons s &Y Ol 825y Tites pagent. Afer 15

minute€ Qlatemwadadusat @ the ixt(peaitacted with éthll seertatThe/combined organic
aceti c aci

0:9:1 .gi 3- . .
extrac ra e teA wito e g st Sber Hogugn Ayfeli ABK B AR rRmoval of the
solventhieGtrigde roudidt iwasssulrifidd b cRidihatography de gilicapgel to give SIZR70% of 5.

= 0.93 (d, 6H 2 x CH3), 1.16 (d,
4D"$‘§FPPVL$"§"@%§5‘Z°'€3§'§ 1.37 (m( 2H, 2 x CH), )2 43 (s( 6H,

2xCH3) 2.84 (t, 2H, CH2), 4.14 (t, 1 H Si-H), 4.24
(t, 2H OCH2), 6.58 (s, 2H Ar-H), 9.72 (br s, 1 H,

13C—NI\/R{—CQCI3 100MHz): 6 = 12.7 (CH), 19.9
) 24 9 (CH3), 34.6 (CH2), 62.5
)CHZ) 125.2 (Ar-Q), 146.4 (Ar-0O,
158. 177 5 (C-O)

@2- (4 (D| -tert 5Is)utyl silyl)phenyl)acetic acid X' XH 1 \

Il O- X\ OOH 5h 3h

Di-tert-butyl (4-(2-(tetrahydro-2H pyran-2-yl oxy)ethyl)
'H-NMBHEDEIY) sd EBRY (2H)0D6M(2H), 38939 HY)1.¥462H)d1.98 Bk 8.99(6H) ppm.

et hanol (50 m ). p-Toluenesulfonic acid (1.0 eq, 4.00

nmol , 689 ng) was added and 69 WO 2008/ 040441
(4-Diis TP HEROYI7pI DS )btetinatile reaction m xture stirred for

4 h at roomtenperature. Then it was poured into

di l uted NaHCO3 solution and the aqueous phase

extyacted with ethyl acetate. The conbined organic

exT{acts vverojg\mﬁ with water and brine, dried over

$&4 and solv s/were renoved. The residue was

HO ssolved in acetone (25 n) and cooled to OC (ice

kath). Jones reagent (8M 6.0 eq., 24.0 nmmol, 3.0 m)

was added slowy drop by drop. The reaction mxture

was stirred for 15 mn at
'"H-NMR (CDCl): & = 7.48 (2H), 7.28 (2H), 3.93 (1H), 3.65 (2H), 1.22 (2H), 1.06 (6H), 0.99 (6H)

ppm.

3-(4-Diisopropylsilanyl-phenyl)-propionic acid

'H-NMR (CDCls): 8 = 7.45 (2H), 7.20 (2H), 3.93 (1H), 2.97 (2H), 2.70 (2H), 1.22 (2H), 1.06 (6H),
0.99 (6H) ppm.

(3-Diisopropylsilanyl-phenyl)-acetic acid
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0C, then quenched with water and extracted wth ethyl
acetate. The conbined organic extracts were washed
WORWR/0¥Eter (3x) and brine, dried over Na2SO4 BEHEP2007/008044
solvents were renoved. The residue was purified by
col uim chr omat ogr aphy (pentane / ethyl acetate /
acetic acid 90:9:1) to give
2-(4-(di-fert-butylsilyl)phenyl)acetic acid as a white
solidin 80%yield (894 ng). 1H NWR (CDClI 3, 400MHiz): 6
=1.04 (s, 184, Si(tBu)2), 3.65 (s, 2H, CH2), 3.85 (s,
V@H—SI- )\/@Hd 2H, 3JHH = 7.8Hz, Ar-H), 7.54
4@;‘ 3JH I—P- 8. ;L{‘Hz 2H, Ar-H).13C NMWR (CDCI 3r 100MHz):
19.2 (Si-C, 29.1 (CH3), 41.2 (CH2), 128.6
«“ (Ar-CH), 134.% (Ar O, 134.7 (Ar-0O), 136.2 (Ar-CH),
177.7 (C2H). 29Si - NWVR (CDCl 3, 79M—|z) 6 = 12.9 ('Js;
. H:185|\/Hz7). M5 (ESI _n atlve 277.03 é
H-NMRHCES ) Me™ 724837 BP43H). mﬂg . 3@@ b ER3H). G fc@g"hz%# (2H), 1.06 (6H).
0.99 (ng%ﬁﬂn?%) 4-Di i sobutyl sil anyl - ben20| c acid 0 HO HO
H 4j 5 1HNWR (CDCI3): 6 = 8.07 (2H), 7.67
(2H), 4.43 (1 H), 1.75 (2H), 0.94 (6H, 0.93 (6H),

-(3- [-BREMVIT- o rcog&aylsnlanyl phenyl ) -acetic
3-(3-DitoBRorliiny PRy K froBlank il ) B LY L AR (CDOI 3): 6 =

7.50 (2H), 7.27 (2H), 4.37 (1 H), 3.65 (2H), 1.74

0.94 § 93 (6H), 0.82 (4H ppm 70 WO

7@%40441 %@%}aﬁw 008044 in PART ER R .H
I\I-Ic(yulroxy ISi.H S{*succininmde OR

4o Se

'H-NMR (CDCl,): & = 7.37 (1H), 7.35 (1H), 7.28 (1H), 7.22 (1H), 3.92 (1H), 2.96 (2H), 2.69 (2H),
1.22 (2H), 1.06 (6H), 0.98 (6H) ppm.

3-(4-(Di-iso-propylsilyl)-3-methylphenoxy)propanoic acid
Ay A9 Pt
[ (o] - S OH
" Jg\o/\/\o)\/j H /\©\O
3f sf

Di-iso-propyl(2-methyl-4-(3-(tetrahydro-2H-pyran-2-yloxy)propoxy)phenyl)silane (5.00 mmol,
1.821 g) was dissolved in ethanol (60 ml). p-Toluenesulfonic acid (1.0 eq, 5.00 mmol, 861 mg)
was added and the reaction mixture stirred for 4 h at room temperature. Then it was poured into
diluted NaHCO3 solution and the aqueous phase extracted with ethyl acetate. The combined
organic extracts were washed with water and brine, dried over Na,SO, and solvents were
removed. The residue was dissolved in acetone (30 ml) and cooled to 0°C (ice bath). Jones
reagent (8M, 6.0 eq., 30.0 mmol, 3.75 ml) was added slowly drop by drop. The reaction mixture
was stirred for 15 min at 0°C, then quenched with water and extracted with ethyl acetate. The
combined organic extracts were washed with water (3x) and brine, dried over Na,SO, and
solvents were removed. The residue was purified by column chromatography (pentane / ethyl
acetate / acetic acid 90:9:1) to give 3-(4-(di-iso-propylsilyl)-3-methylphenoxy)propanoic acid as a
white solid in 61% yield (895 mg).
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p REDCl, DCMn RL Np In Rl HOO 5 6 Ceneral
Met hod To a solution of 600 pnol 5 in 6 m
walt@Blenet net hane were added 76 ng PCT/EP2007/008044
N- hydr oxy-succi nim de, 126 ng
(3- Di net hyl am no- propyl ) - et hyl - car bodi i m de
hydrochl oride and the m xture was stirred for 16
hours at 23C. After addition of water and extraction
wi t h di chl oro-met hane the conbi ned organic extracts
were dried over sodiumsulfate. After filtration and

"H-NMR §CDEH 4@QMbaY: 8t5 SRS (AhSH rAniEHslo 1 O et SRhed X prlTta). 1 190 (m, 2H, 2
x CH), Qhﬁqgﬂjr‘i’%ﬁﬁhz/afm Sh! CF@ 494 (. QI-Q'SVPI) B298%19f ofeH,), 6.70-6.75 (m,

benzoi c

2H, Ar-b) .89 643 AN L ﬁ=o11 4@ 190 (Gib); 19.3 (CHy),
23.6 (cii-csr;zt% HY), 6‘& é)(é@i—@? 11de\{')4de@}0€3| 63% |'=_|8 &2@92 (;Zf(%) 137.7 (Ar-

91 (4H),
CH), 148. Z)ff%@)—bﬁgﬂdﬁf CéA{:Pli 1 &7Pbpy! si | anyl phenyl ) acetic
acid 2,5-di oxo-pyrrolidin-1-yl ester \S~.H p S1 H Hoo
~~ I 1r"q O 5b 6b "H-NMR (CDCI3): 6 = 7.51 (2H), 7.32
3-(4-(D-izphpropylsiigl)-G3iplimethyighenaxy)propapgic(azid) , 1. 06 (6H), 0. 98
(6H) ppm 71 WO 2008/ 040441 PCT/ EP2007/ 008044 n
3-(4-Disopropyl sil anyl - phenyl ) -propionic acid

)\y , 5-di oxo- pyrrollﬂl\\p— -yl @ster ONO
SI SI
r\on -

4g g

/\/\

3-(4-(Di-iso-propylsilyl)-3,5-dimethylphenoxy)propan-1-ol (2.00 mmol, 589 mg) was dissolved in
acetone (12 ml) and cooled to 0°C (ice bath). Jones reagent (8M, 6.0 eq., 12.0 mmol, 1.50 ml)
was added slowly drop by drop. The reaction mixture was stirred for 15 min at 0°C, then
quenched with water and extracted with ethyl acetate. The combined organic extracts were
washed with water (3x) and brine, dried over Na,SO, and solvents were removed. The residue
was purified by column chromatography (pentane / ethyl acetate / acetic acid 90:9:1) to give 3-
(4-(di-iso-propylsilyl)-3,5-dimethylphenoxy)propanoic acid as a white solid in 72% yield (447 mg).
'H-NMR (CDCls, 400MHz): & = 0.93 (d, 6H, 2 x CH3), 1.16 (d, 6H, 2 x CH3), 1.25-1.37 (m, 2H, 2
x CH), 2.43 (s, 6H, 2 x CH3), 2.84 (t, 2H, CH,), 4.14 (t, 1H, Si-H), 4.24 (t, 2H, O-CH,), 6.58 (s,
2H, Ar-H), 9.72 (br s, 1H, CO,H). *C-NMR (CDCl;, 100MHz): & = 12.7 (CH), 19.9 (CH;), 20.4
(CHa3), 24.9 (CH3), 34.6 (CH,), 62.5 (O-CH,), 113.8 (Ar-CH), 125.2 (Ar-C), 146.4 (Ar-C), 168.9
(Ar-C), 177.5 (C=0).

2-(4-(Di-tert-butylsilyl)phenyl)acetic acid

><s'iH . ><s1H
KA AL,

Sh
3h

Di-tert-butyl(4-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)phenyl)silane (4.00 mmol, 1.39 g) was
dissolved in ethanol (50 ml). p-Toluenesulfonic acid (1.0 eq, 4.00 mmol, 689 mg) was added and
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HOO~SI'HOOSI I~r |i 5c 6c "HNW (CDCI3): 6 =
7.46 (2H), 7.21 (2H), 3.92 (1 H), 3,06 (2H, 2.93

W@ 2048/04@485 (4H), 1.21 (2H), 1.06 (6H), 0.98 PGHEPPPTV08044
(3-Dii sopropyl sil anyl - phenyl)-acetic acid
2, 5-di oxo-pyrrolidin-1-yl ester 0 OHI ~N OO, O
/| SHOS .H 5d 6d '"HNW (CDCI3): 6 = 7.46 (2H),
7.35 (2H)n 3.94 (3H), 2.83 (4H), 1.22 (2H), 1.06 (6H),
0.98 (6H) ppm

3-(3-Disopropyl silanyl - phenyl) rp ionic acid
the reagtion mixiws-sed %qr,ddh At fpop) tegpeggturerFen hwRs pepigddnta diluted NaHCO;

solutlorllb ahd H\e §ﬁ1e@ﬁs thVB(tfa@EQ with eﬁgFatha?@ The dd)nbnﬂecﬁérg@nﬁlc extracts

were washed (vgpnu(ater;ang @rlpg*.gnedlovgg Naz$§4 and e(rﬁ_uveregegbgavegl_ﬂ' he residue

was digdleddn Qbétﬁﬁ@m/dnglaha%bneaeamc ‘%lcé‘%tﬂ) Jones reagent (8M, 6.0 eq., 24.0
di oxo- pyrrolidin-1- ester 72 W) 2008/0

2, 5-
mmol, BETnEmAsEHAEYSlowly drap Sy-drep.cihefepgion mixigre wpg st'rrwqoﬁ min at
0°C, then @uenched with water and extracted with ethyl acetate. The combined organic extracts

were washed with water (3x) and brine, dried over Na,SO, and solvents were removed. The
residue was purified by column chromatography (pentane / ethyl acetate / acetic acid 90:9:1) to
give 2-(4-(di-tert-butylsilyl)phenyl)acetic acid as a white solid in 80% yield (894 mg).

'"H-NMR (CDCl;, 400MHz): & = 1.04 (s, 18H, Si(tBu),), 3.65 (s, 2H, CHy), 3.85 (s, 1H, Si-H), 7.27
(d, 2H, 3y = 7.8Hz, Ar-H), 7.54 (d, *Ji.4 = 8.1Hz, 2H, Ar-H).">*C-NMR (CDCl;, 100MHz): & =
19.2 (Si-C), 29.1 (CHs), 41.2 (CHy), 128.6 (Ar-CH), 134.0 (Ar-C), 134.7 (Ar-C), 136.2 (Ar-CH),
177.7 (CO,H). 2®Si-NMR (CDCl3, 79MHz): 6 = 12.9 ("Jsin = 185MHz). MS (ESI negative): 277.03
[M-HJ". HR-ESI-MS: 233.1735 [M-H] -CO, (calc. for Cys5H,5Si: 233.1726).

4-Diisobutylsilanyl-benzoic acid

O <
s

4 5j

'H-NMR (CDCls): 8 = 8.07 (2H), 7.67 (2H), 4.43 (1H), 1.75 (2H), 0.94 (6H), 0.93 (6H), 0.86 (4H)
ppm.

(4-Diisobutylsilanyl-phenyl)-acetic acid

L Ly
AT AT

'H-NMR (CDCl,): 8 = 7.50 (2H), 7.27 (2H), 4.37 (1H), 3.65 (2H), 1.74 (2H), 0.94 (6H), 0.93 (6H),
0.82 (4H) ppm.
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"HNWR (CDCI3): 6 = 8.08 (2H), 7.69 (2H), 4.41 (1 H),
2.91 (4H), 1.73 (2H), 0.93 (6H), 0.91 (6H), 0.86 (4H
W RoB/04044Di | sobut yl si | anyl - phenyl ) -aceti c aci dPCT/EP2007/008044
2, 5-di oxo-pyrrolidin-1-yl ester ~HO\-H ( ~NO HO/

O Sk 6k "H-NWMR (CDCI3): 6 = 7.53 (2H), 7.32 (2H),
4.38 (1 H), 3.93 (2H), 2.83 (4H), 1.74 (2H), 0.93
(6H), 0.92 (6H), 0.82 (4H ppm PART F1 ROSi"'

Bi onol ecule, R DVF Si'H )9n O Bionolecule-NHn RL O
6 7 General Method 0.05 MOWI ecul e or resin
bound protected peptide s din 2 nm DW was
treated with 0.15 nmol silane active ester 6 for 12
h. The reaction m xture was filtered and in ca of
the resin boun® p[_loduqJ_hyJ,g,@ resin was washed "W th

DMF and di ch il hangycdhhihfide Cl eavage fr
resin wth oR a meoicyoecwf 85% THA,059 er, 5%
phenol , d triisoprepysitane, /th

was
pr eci pi ed MRt MIBE and purifie “APLC ?ohgi ve
12% of 7. Reaction m xtures 73 WO 2@P8/ 040441
PCT/ EP2007/ 008044 n with sol ubl e bionol ecul es were
evaporated an8 the residue was purified by 6ol um
chr omat ogr aphy.
4- (Di i sopropyl silanyl)-phenyl)-acetyl -Val -1 3Al a- Phe-Q3

General-MéthodH

To a solution of 600 pmol § in 6 ml dichloro-methane were added 76 mg N-hydroxy-succinimide,
126 mg (3-Dimethylamino-propyl)-ethyl-carbodiimide hydrochloride and the mixture was stirred
for 16 hours at 23°C. After addition of water and extraction with dichloro-methane the combined
organic extracts were dried over sodium sulfate. After filtration and solvent evaporation the crude
product was purified by chromatography on silica gel to give 73-99% of 6.
4-Diisopropylsilanyl-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester

"H-NMR (CDCly): 5 = 8.09 (2H), 7.67 (2H), 3.99 (1H), 2.91 (4H), 1.27 (2H), 1.07 (6H), 0.98 (6H)
ppm.

(4-Diisopropylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

—( H (o] _(sr"
BUCI <;Ov© -

5b

'"H-NMR (CDCly): & = 7.51 (2H), 7.32 (2H), 3.93 (3H), 2.83 (4H), 1.22 (2H), 1.06 (6H), 0.98 (6H)
ppm.
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HS OSHH OOH~ -- ONI NN,,,-, YN\ N2 O H
OOHHOO 6b 7b M (ES+): 624.27 PART F2 R
wW@EBreaokEdul e, Si H EDCl or DCC R R DM Si H CPEI/EP20Q1/008044
HO n Rl Bionolecule-NH In RL 5 7 General Method 0.05
nmol bi onol ecul e or resin bound protected peptide
suspended in 2 mM DV was treated wth 0.15 mol
silane acf'd 5, 57 ng (0.15 mmol) HBTU, 23 ng (0.15
nmol ) HOBT and 26 pl (0.15 mmol ) diisopropyl ethyl
amne for 12 h. The reaction m xture was filtered and
the resin was washed with DMF and di chl or onet hane.
3-(4-DifSlopeopylsilarai-phenyll Fpropiohiz aoks2 5-dibstapytrolitiinof-ylastgrxt ur e
of 85% TFA, 5% water, 5% phenol, and 5%
triisopropylsilane, the product was precipitated wth
MIBE and purg{q&d by HPLC to give 6-61 %of 7.

4- [ sopr oy Pany—l()H phenyl ) -acetyl -Val -1 3Al a- Phe-Q
HO 41 PCT/ EP2007/008044 H. H, Si
,)_~|(I}I NHO OO~o0 O
5c 6¢c

'H-NMR (CDCl3): 6 = 7.46 (2H), 7.21 (2H), 3.92 (1H), 3,06 (2H), 2.93 (2H), 2.85 (4H), 1.21 (2H),
1.06 (6H), 0.98 (6H) ppm.

(3-Diisopropylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester
o]
POy
[o]
[o] Si (o] O)\/%?;

__<H

5d

"H-NMR (CDCls): & = 7.46 (2H), 7.35 (2H), 3.94 (3H), 2.83 (4H), 1.22 (2H), 1.06 (6H), 0.98 (6H)
ppm.

3-(3-Diisopropylsilanyl-phenyl)-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester

Se 6e

'H-NMR (CDCly): 8 = 7.38 (1H), 7.35 (1H), 7.30 (1H), 7.23 (1H), 3.92 (1H), 3.05 (2H), 2.92 (2H),
2.85 (4H), 1.22 (2H), 1.06 (6H), 0.98 (6H) ppm.

4-Diisobutylsilanyl-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester
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5b 7b M5 (ES+): 624.27

4-(Di -tert-butyl silanyl)-phenyl acetyl - Val -f 3Al a- Phe-d
WQ2BR4HE / H- 1| ONNHOH-~NH + \ / H MOHEE007/008044

O O5h 7h-1 Ms (ES+): 652.00

4-(Di -tert-Butyl silanyl)-phenyl acetyl - Ava-d n-Tr p- Al a-

Val - NMed y-Hi s(3Me)-[4- (R)-am no-5-(S) -

met hyl hept‘anoyl]-Cpa-NHZ H ~Si _OH 5h N , NHNH

NY v NHNH= NNY NNJf NOO- HHHHOHO -i O

NH= 7h-2 M5 (ES+) ! 1335 89

Di-tert-butylsil anyI ) - phenyl acet yl - Ar g- Ava- d n- Tr p-
s&- Val - NMe@ y- Hi -Leu-NH2 75 WD 2008/ 040441
Y@C‘FKEPZ@O’?/ W O 5h

'H-NMR (CDCl5): & = 8.08 (2H), 7.69 (2H), 4.41 (1H), 2.91 (4H), 1.73 (2H), 0.93 (6H), 0.91 (6H),
0.86 (4H) ppm.

(4-Diisobutylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

?/.-H 0 E“
B GEe N UG

6k

'H-NMR (CDCl,): & = 7.53 (2H), 7.32 (2H), 4.38 (1H), 3.93 (2H), 2.83 (4H), 1.74 (2H), 0.93 (6H),
0.92 (6H), 0.82 (4H) ppm.

PART F1

\ H H
Si Biomolecule, R

qfo ﬁ R () %
o R
) (o)
N~

Biomolecule-NH n R1

(-}
I~

General Method

0.05 mmol biomolecule or resin bound protected peptide suspended in 2 ml DMF was treated
with 0.15 mmol silane active ester 6 for 12 h. The reaction mixture was filtered and in case of the
resin bound product, the resin was washed with DMF and dichloromethane. After cleavage from
the resin with 1 ml of a mixture of 85% TFA, 5% water, 5% phenol, and 5% triisopropylsilane, the
product was precipitated with MTBE and purified by HPLC to give 12% of 7. Reaction mixtures
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HNyNH, NH N~ HSI NHQ NH HHJQ OOOHfQ N

N~-~N~ NHNENHNHNVHNE HOOHHOHNOHDO
WO pi8/04047h-3 M/ GC~1 1495. 94 PCT/EP2007/008044
4-(Di -tert-butyl silanyl)-phenyl acetyl - Arg- Ava- G n- Trp-
Ala-Val-@y-H s(3Me)-Sta-Leu-NH2 H OH O 5h HNy N

NH HS / O\ NH\ NHHHOHOO OHO NNNNJ HN

NHNHR HN+ HHHOH HHHNO OHoOYHo O
NH2 7h-4 NS (ES+): 1495. 94

4- - I h N- h
with sodq%plgdl e w?qurtgtyervgm%}eggP eatﬁe Qess;qées\gés pLSrl edyb?/ c%)l( mn
chrom&B§faphy.2, 6- di oxo- 2, 3- di hydropyri m di n-1(6H) -yl ) propyl )
acetam de HN-"-N OH ONO

4-(Diisopropylsilanyl)-phenyl)-acetyl-Val-RAla-Phe-Gly-NH,

6b 7b

MS (ES+): 624.27

PART F2
R Biomolecule,
i EDCI or DCC R
R DMF si
o) — R
' R1 Oﬂ
HO n )
Biomolecule-NH n R1
5 7

General Method

0.05 mmol biomolecule or resin bound protected peptide suspended in 2 ml DMF was treated
with 0.15 mmol silane acid 5, 57 mg (0.15 mmol) HBTU, 23 mg (0.15 mmol) HOBT and 26 ul
(0.15 mmol) diisopropy! ethyl amine for 12 h. The reaction mixture was filtered and the resin was
washed with DMF and dichloromethane. After cleavage from the resin with 1 ml of a mixture of
85% TFA, 5% water, 5% phenol, and 5% triisopropylsilane, the product was precipitated with
MTBE and purified by HPLC to give 6-61% of 7.

4-(Diisopropyisilanyl)-phenyl)-acetyl-Val-3Ala-Phe-Gly-NH,
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MCHO 5h MCHO 7h-5 76 WO 2008/ 040441 PCT/ EP2007/ 008044
n"HNW (CDCI3): 6 = 7.57 (2H), 7.50 (1H), 7.33 (2H),
wG2@8/0fiH) , 6.25 (1H), 4.52 (1H), 3.88 (3H), BCBBP2007/008044
(2H), 3.48 (2H), 3.18 (3H), 3.17 (3H), 3.13 (1H), 2.27
(1H), 2.09 (1H), 1.89 (3H), 1.81-1.42 (20 H), 1.06

(18H) ppm | | |

N- benzyl -2-(4-(di-tert-butylsilyl)phenyl)acetam de
-J-HH _\/ OHSI / ON OH Sh 7h
(Di-tert-butylsilyl)phenyl)acetic acid (0.800 mmol,

223 ng), was di ssql in dry d|ch|oronethane (8.0
\ %
Mg n1) Benzyl an1ne_g&E3;{;i |p 0.11 m) and
- di net hyT ani no -Nephy i m de
= y réthloride (1.4 eq, 1.12 wer e added.
The reaction m xture was stlrred ov |ght at room

tenperature, then quenched w thmwater and extracted
with dichioromethane. The conbi ned organic extracts
were washed with water and brine, dried over Na2SO4

MS (EStxdb2@Aent s were renoved. The residue was purified by
col um chr omat ography (pentane / ethyl acetate 4:1)
to give 194 ng of

4-(Di-teM-Hutyisilahy|P-phdnyl aketyl-afal-RBld-PheiGly-NHahenyl ) acet am de
(66% as a white solid. 1HNWR (CDCl 3, 400MHz): 6 1.03
(s, 18H, Si(tBu)Z) 3.63 (s, 2H, CH2), 3.85 (s, 1H,

Si-H, 4. 43 3JH H = 5.8Hz, N CH2), 566(br
s, 1 H N4, 71 OH, 3JHH—78HzAr
H722730 (m5 ’;}o;%ggv(w H—78Hz
S'@@}, 13CNVR (CDCl 3, 10 SRI8TY s.-c:) 29. 0
- (CHaT ™ 43.8 (CH2), 44.1 (CHA, CH), 127.6

. 128.7 (Ar-CH), 128.8 (Ar- 134 8 (Ar-O),

1&56(Ar O, 136.6 (Ar-CH), 138.2 (Ar-C), 170.9
(CONH). 29Si-NWR (CDCI3, 79MHz): 6 = 12.9 ('JSI-H =

1 . M5 (ESI positive): 368.2 [ MH +. HR-El - M5
MS(ESSE%S [M+ (calc. for C23H33NOSi: 367.2331).
N- benzyl - 3- (4- (di -i so-propyl silyl)-3-nmethyl phenoxy) pro

4-(Di-teRBAEIRRy Rofenyiacetyl-Ava-Gin-Trp-Ala-Val-NMeGly-His(3Me)-[4-(R)-amino-5-(S)-
methylheptanoyl}-Cpa-NH

N
Sh N7

7h-2
MS (ES+): 1335.89

4-(Di-tert-butylsilanyl)-phenylacetyl-Arg-Ava-GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH,



S OHO-1 SH O- NH St 7f
3-(4-(Di -iso-propylsilyl)-3-nethyl phenoxy) propanoi c
wW@e20d/043480 nol, 236 ng) was di ssolved in dry PCI/EP2007/008044

di chl oronet hane (8 m).

N- ( 3-di net hyl am nopropyl )-N -et hyl carbodi i m de

hydrochloride (1.4 eq, 77 WO 2008/040441

PCT/ EP2007/ 008044 n 1.12 nmol, 215 ng) and benzyl

amne (1.3 eq, 1.04 nmwol, 0.11 nm) were added. The

reactlon m xture was stirred overnight at room
\/\sa yperature, then quenched with water and extracted

Qi chl or omet hane. The conbi ned organi c extracts

were washed with water and brine, dried over Na2SO4

afld sol vegts were renoved. The residue was purified by

col umm q.,hrcmat ography (pentane / ethyl acetate 3:2)

to give 2
A/N-benzyl 3 (4 (d| i sO-p WISlIyI) 3- N=\

>( h Ip enoxy)prqpa a aSoa iVen <0l |
\,/i\)ék
1.07 (d,°6H, 2>@ 0118*1 O(rﬁ' - cu),
2.40 (s, 3H, CHS) O(t 2H, CH2)40(t,1H,

Si-H), 4.29 (t, 2H OCH2) 4.49 (d, 2H, N CH2), 6.20
(br s, 1 H NH, 6.67-6.71 (m 2H, Ar-H), 7.25-7.35
(m 6H Ar-H). 13 CGNWR (CDCI 3, 100MHz): 6 = 11.8
MS (ES*CH)495194 5 (CH3), 19.7 (CH3), 24.0 (CH3), 37.4 (CH2),
44, 2 (N—CH2) 64.4 (O-CH2), 111.3 (Ar-CH), 116 8
- (Ar- 125.8 (Ar-C), 128. 11§ , 128. 3 CH),
4—(D|-teg[t2tg.|_t3351 I.)-gpynqu%yle\rgﬁva@p 14} al-@hy-idis(3 erb§ta Leu- NH;
(Ar-C), 159.7 (Ar-Q, 171.1 (C-O)
N- benzyl - 3- (4-(di-iso-propylsilyl)-3,5-dim
71\'; | phenoxy) propanamide 1 SOOSI GHOH H\ J I Sf
obg 79
4\_53,- (& (D -iso-propylsilyl)-3,5-dimethyl phenoxy) pr opanoi
c acid (0.80 nol, 247 ng) was dissolved in dry
di chl orenet hane (8 nl).
N- ( 3- di ngt,hyl,am nopropyl ) -N -ethyl carbodiim de
Vdrochl orT:Ie (1.4 eq, 12 mmol, 215 ng) and benzyl
m ne (1. eq, 1. 04 ol =011 m) vvereNadded The

ticon M xture wasost T3 et rni ght N eogn
XT@&H& ~her e %,ﬁ@@/&p Wﬁ nod
with di chl°or onet ané “The conbi red ofg |@\rext'f'a ts

were washed with way, NHand

7h-4

MS (ES+): 1495.94

2-(4-(di-tert-butylsilyl)phenyl)-N-(3-(3-(4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-5-
methyl-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)propyl)acetamide

sh mMcHo 7h5
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brine, dried over Na2SO4 and sol vents were renoved.
The residue was purified by columm chromat ography
W@ p@av#ael /| et hyl acetate 2:1) to give 212 ng BET/EP2007/008044
N-benzyl - 3- (4-(di -i so-propylsilyl)-
3, 5-di net hyl phenoxy) propanani de (67% as a white
solid. 1HNWR (CDCI 3, 400MHz): 6 = 0.91 (d, 6H, 2 x
C}B) 1.1 (d, 6H, 2 x CH3), 1.23-1.33 (m 2H, 2 x
, 2.40 (s, 6H 2 x CH3), 2.69 (t, 2H, CH2), 4.11

'H- NM&(@:@E qss'zl (BF)- 723q {44) %E,’s (9@)0%8(@-0 gégé &H)F§'§2 (1H), 3.88 (3H),

3.60 (2?1) 2’5348"(285) GITB(5H) 347 (3H), 3.38(TWR2CDOHSE 2.091AQAYHZ B (:m)=1 81-1.42
% .9 (CH3), 20.4 (CH3), 25.0 (CH3), 37.0
<2°H>(169%1 HAQPG' (N-CH2) 63.8 (O CH2) 113.8 (Ar-CH),
125.5 (Ar-C), 127.6 (Ar-CH), 127 8 (Ar-CH), 128.8
(Ar-CH), 138.3. 146.5 (Ar-C), 158.7 (Ar-0),
N-benzib%r.(m'@b}gwty'ﬁéis'%eé Wﬁ'ﬂﬁl PCT/ EP2007/ 008044 i n
PART GR HKF, K222, RS( HSi-F )9.. R\ R O!~ |,
Bi onol ecule-NH n n Rl Bionmolecule-NH 7 8 GCeneral
7“4 hod 2 mg (3.21 NV ne 7 were solved in 320 pl
Si

nd tx_ea.te -vsg. ng (3.21 NM KF, 1.21 ny
I\/p K222, N3. 21 NM K2CO3 and 0. 55 pl
acetlc aci d. The actlon m xture was stirred at

58-70C for 30 - 60 m'n and fol | owed by HPLC to give
50- 90% conversion to 8.

(Di-teﬁ{pi:f;ﬁ{il'g{j@{ie? ﬂ %%%E%%oaeoﬁ' a%ﬁ'z&s%@ﬁ&é# adSGiye c%n%%y dighjgromethane
(8.0 mI)N BehzilldnFind(1.3 Big NI .24 NinolH) @1@hIHaht O-(B-ditnkthylamitpBopyl2N'-
ethylcarbodiimide hydrochloride (1.4 eq, 1.12 mmol, 215 mg) were added. The reaction mixture
was stirred overnight at room temperature, then quenched with water and extracted with
dichloromethane. The combined organic extracts were washed with water and brine, dried over
Na,SO, and solvents were removed. The residue was purified by column chromatography
(pentane / ethyl acetate 4:1) to give 194 mg of N-benzyl-2-(4-(di-tert-butylsilyl)phenyl)acetamide
(66%) as a white solid.

'H-NMR (CDCl3;, 400MHz): & 1.03 (s, 18H, Si(tBu),), 3.63 (s, 2H, CH,), 3.85 (s, 1H, Si-H), 4.43
(d, 2H, 3Juy = 5.8Hz, N-CH,), 5.66 (br s, 1H, NH), 7.15 (d, 2H, 3Ju.4 = 7.8Hz, Ar-H), 7.22-7.30
(m, 5H, Ar-H), 7.55 (d, 2H, 3Ji.y = 7.8Hz, Ar-H). *C-NMR (CDCl3;, 100MHz): 6 = 19.1 (Si-C),
29.0 (CH3), 43.8 (CHy), 44.1 (CH,), 127.5 (Ar-CH), 127.6 (Ar-CH), 128.7 (Ar-CH), 128.8 (Ar-CH),
134.8 (Ar-C), 135.6 (Ar-C), 136.6 (Ar-CH), 138.2 (Ar-C), 170.9 (CONH). #Si-NMR (CDCl;,
79MHz): 6 = 12.9 ('Jsin = 186MHz). MS (ESI positive): 368.2 [M+H]". HR-EI-MS: 367.2325 [M]"
(calc. for C,3H33NOSI: 367.2331).

N-benzyl-3-(4-(di-iso-propylsilyl)-3-methylphenoxy)propanamide

acy

2@ s

3-(4-(Di-iso-propylsilyl)-3-methylphenoxy)propanoic acid (0.80 mol, 236 mg) was dissolved in dry
dichloromethane (8 ml). N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (1.4 eq,

77



~I \I 7b 8b M5 (ES+): 642.12

4- (Fluordi-tert-butylsilyl)-phenylacetyl-Ava-d n-Trp-A
WO 2009/Q404MVeG y- Hi s(3Me) - [ 4- (R) - ami no- 5- PCT/EP2007/008044

(S) - met hyl hept anoyl j - Cpa- NH2 79 WO 2008/ 040441

PCT/ EP2007/008044 n \N-l NH NNOH NOHII H NY

VNHNH 1" NN J'" OOH HOHHOHOHOSI )'.NHZ

7h-2 N NMN H-11 NIl NNNNHNH NNNYv NOO

HHOHHOHOHO -1/ 0- -NH, 8h-2 M (ES+):

1.12 o] 21 GSPO) AN REAEAATIDP 1P £ 1 P4 HER PAd vl wese gddesh T reaction
mixturewds §tirfdPovérthight\it Cbym iterd p&riaturs, tHe Mg i€nchBiwWithZvateNihd\&tracted with
dichlorgm!atﬁlané\!Hrhl\elchoombir?edHongaFllc extracts were washed with water and brine, dried over
Na,SO, and solvents were removed. The residue was purified by column chromatography
(pentane / ethyl acetate 3:2) to give 245 mg of N-benzyl-3-(4-(di-iso-propylsilyl)-3-
methylphenoxy)propanamide (80%) as a white solid.

'H-NMR (CDCl3, 400MHz): & = 0.96 (d, 6H, 2 x CH,), 1.07 (d, 6H, 2 x CHs), 1.18-1.30 (m, 2H, 2
x CH), 2.40 (s, 3H, CHs), 2.70 (t, 2H, CH,), 4.04 (t, 1H, Si-H), 4.29 (t, 2H, O-CH,), 4.49 (d, 2H,
N-CH), 6.20 (br s, 1H, NH), 6.67-6.71 (m, 2H, Ar-H), 7.25-7.35 (m, 6H, Ar-H).

*C-NMR (CDCl3;, 100MHz): & = 11.8 (CH), 19.5 (CH3), 19.7 (CH3), 24.0 (CH3), 37.4 (CH,), 44.2
(N-CH,), 64.4 (O-CH,), 111.3 (Ar-CH), 116.8 (Ar-CH), 125.8 (Ar-C), 128.1 (Ar-CH), 128.3 (Ar-

CH), 129.3 (Ar-CH), 138.1 (Ar-CH), 138.7 (Ar-C), 146.7 (Ar-C), 159.7 (Ar-C), 171.1 (C=0).

N-benzyl-3-(4-(di-iso-propyisilyl)-3,5-dimethylphenoxy)propanamide

XL S, — L
o T o W

sg 79

3-(4-(Di-iso-propylsilyl)-3,5-dimethylphenoxy)propanoic acid (0.80 mol, 247 mg) was dissolved in
dry dichloromethane (8 ml). N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (1.4
eq, 1.12 mmol, 215 mg) and benzyl amine (1.3 eq, 1.04 mmol, 0.11 ml) were added. The
reaction mixture was stirred overnight at room temperature, then quenched with water and
extracted with dichloromethane. The combined organic extracts were washed with water and
brine, dried over Na,SO, and solvents were removed. The residue was purified by column
chromatography (pentane / ethyl acetate 2:1) to give 212 mg of N-benzyl-3-(4-(di-iso-propylsilyl)-
3,5-dimethylphenoxy)propanamide (67%) as a white solid.

'H-NMR (CDCl;, 400MHz): 6 = 0.91 (d, 6H, 2 x CH3), 1.14 (d, 6H, 2 x CH3), 1.23-1.33 (m, 2H, 2
x CH), 2.40 (s, 6H, 2 x CH3), 2.69 (t, 2H, CH,), 4.11 (t, 1H, Si-H), 4.27 (t, 2H, O-CH,), 4.48 (d,
2H, N-CH,), 6.21 (br s, 1H, NH), 6.52 (s, 2H, Ar-H), 7.25-7.35 (m, 5H, Ar-H). *C-NMR (CDCl,,
100MHz): & = 12.7 (CH), 19.9 (CH3,), 20.4 (CH3), 25.0 (CHj;), 37.0 (CH,), 43.8 (N-CH,), 63.8 (O-
CH,), 113.8 (Ar-CH), 125.5 (Ar-C), 127.6 (Ar-CH), 127.8 (Ar-CH), 128.8 (Ar-CH), 138.3 (Ar-C),
146.5 (Ar-C), 158.7 (Ar-C), 170.7 (C=0).
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OONNNNVYTNNfj] NNHEHOOHO=HOH
NH= 1 7h-3 HNyNH, NHN=\ F.Si NHNH HHH
@HOHN "™ /NNNHNNNH NO _ O ECTEPOCH008044
H= 8h-3 M5 (ES+): 1513.92
or-di-tert-butylsilanyl)-phenyl acetyl - Arg- Ava-GQ
-Ala-Val -@y-H s(3Me)-Sta-Leu-NH2 80 WO

8/ 040421 PCT/ EP2007/ 008044 HNyNH2 * NH N ~\ NH O
NNYHHjNNNNHE= HOvVvVO~HOVNNIIH

N :
{ HO 0 O NH= 7hd HWHN~\ \Sl oj 0 NHO O
OH O N N N-N N-N N-N NN *¥¢ OOHOHOHOHOI

R KF, K222, R
i’ AcOH 'siT
o) R o R

Biomolecule-NH n R Biomolecule-NH n R1

pd 99

. —Oo!

dz>-uNsS TS0 —
Q

I~

General Method
2 mg (3.21 yM) silane 7 were solved in 320 pl THF and treated with 0.19 mg (3.21 uM) KF, 1.21
mg (3.21 uM) K222, 0.44 mg (3.21 uM) K,CO; and 0.55 yl acetic acid. The reaction mixture was

stirred at 50°-70°C for 30 — 60 min and followed by HPLC to give 50-90% conversion to 8.

[4-(fluoro-diisopropyl-silanyl)-phenyl]-acetic acid - Val-RAla-Phe-Gly-amide

MS (ES+): 642.12

4-(Fluordi-tert-butylsily!)-phenylacetyl-Ava-GIn-Trp-Ala-Val-NMeGly-His(3Me)-[4-(R)-amino-5-
(S)-methylheptanoyl}-Cpa-NH,
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O NH= 8h-4 M5 (ES+): 1513.92 2-[4-(Di-tert-butyl-fl
uoro-silanyl)-phenyl]-N-{3-[(R)-3-((4S,
wGR)0844daydr oxy- 5- hydr oxy- net hyl - PCT/EP2007/008044
tetrahydro-furan-2-yl)-5-nethyl -2, 6-di oxo- 3, 6-di hydr o-
2H pyrim din-1-yl]-propyl}-acetamde OO, SIHOO,
SIF N---H\ I I NN\NHONO ON0O MCHO HO ~ MCHO HO
7h-5 8h-5"" H-NWR (CDC13): 6 = 7.58 (3H), 7.34 (2H),
6.67 (1 H, 6.21 (1 H, 4.35 (1 H, 3.84 (3H), 3.69
(2H), 3.47 (2H), 3.31 (1H), 3.10 (3H), 2.15 (4H,
1.84 (3H), 1.70 ( 1.04 (18H) _ppm 19F-NWR (CDCI 3):

6 = -187.27 NH NN
rte yil f ogi | yl 9 pygnyl ) acet am
%%%ﬁwgﬁfx
y (o] o

N- Bengzyl - 2- (4- @dj ft

;,(S,MEPZOOWQ)O 4 O

" <N Benzyl - 2- (4o mtert-butylsilyl) p@nyl ) acet am de
(0.300, ol , 110 ng) was di®wgolved in dry THE (3.0
m). A*etic acid (3.0 eq, 0.900 nmmol, 52 p1l),
Kryptofix(r) 2.2.2 (1.5 eq, 0.450 mol, 169 ng) and
then spray-dried ssi um fluoride (1.5 eq, 0.450
mmol, 26.1 ng) wer ¢ ggdded. The r¥agtion mxture was
heat gd underyr X ul h. elt s rg,renoved and

A(@e\fr ) ﬁL' &ﬁ” Cqu Vﬂ‘r\lﬁ% 1 r aphy

st i ¢hl oronme? hane /°net han®  99: 1)°tv-6jgi ve P13 ng of N

P )<benzyl - 2- (4- (g -duer t - but yl fl uorosilyl’) phenyl)acet am de
(98% as a white solid. 1HwNVR (CDCI 3, 400MHz): 6 =
1.05 (d, 18H, JH. F = 1.0Hz, Si(tBu)2), 3.63 (s, 2H,
CH2), 4.43 (d, 2H, 3JH H = 5.6Hz, N-CH2), 5.64 (br s,

MS (EQ+)HI338)8 7.16 (d, 2H, 3JHH = 8.1 Hz, Ar-H),
7.24-7.31 (m 5H, Ar-H), 7.59 (d, 2H, 3JH H = 7. 8Hz,
Ar-H)y. 13C-NWR (CDClI 3, 100MHz): 6 = 20.4 (d, 2Jc-F =
4-(Fluot-gi-terzhutBsitabyl)-ppEnPBagetiirg-Ala-GInt TeA a-\Val- NMeGlHR)s-Sta-Leu-NH;
127.6 (Ar-CH), 127.6 (Ar-CH), 128.8 (Ar-CH), 128.8
(Ar-CH), 132.9 (d, 2Jc_F = 13.9Hz, Ar-C), 134.8
(Ar-CH"~186.4 (Ar-Cm,138.2 (Ar-C), 170.7
NH

N=\
Hosi o NP < NH
7O Ly PO EeEJd
N \/\/\n/N u N\i/u\N N\)J\N N\_/'\)LN NH,
© o o - " o H oo Y H oo
0”"NH,

l 7h-3
2

HNYNH
*/ NH
N=\
Fosi o L < NH
>r Q)L n H\/l?\ H 9 | 9 n SH O
" WN A N A N\)LN N\:)\/ILN NH,
o H H H H H H H
o l (o] 0 o) Y o
O0”NH

2

8h-3

MS (ES+): 1513.92

4-(Fluor-di-tert-butylsilanyl)-phenylacetyl-Arg-Ava-GIn-Trp-Ala-Val-Gly-His(3Me)-Sta-Leu-NH,
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(CONH). 19F-NWR (CDCl 3, 376MHz): 6 = -188.8. 29Si-NWR
(CDCI 3, 79MHz): 6 13.9 (1Jsl-F = 298MHz). MS (ESI
WEoBoio4d) . 386.2 [ MtH] . HR- El - M5: 385. 2228 [ MET/ERBDT008044
for C23H32FNCSi : 385.2237).
N-benzyl - 3- (4- (fl uorodi-iso-propylsilyl)-3-methyl ph
enoxy)propanamide O / I ~~1 Q) SI Si NHNH 7f 8f
N- benzyl - B- (4- (di -i so-propyl silyl)-3-nethyl phenoxy) pro
panani de (O 300 mol, 115 ngy) was dissolved in dry
THE (3 . Acetic acid (3.0 eq, 0.900 mml, 52 pl),
Kr ypt of T f) 2.2.2 ( eq, 0.450 mmol, 169 rrg) and
\\/then spr&y-dried pot |umfluor|d&«(15e 0. 450

q,
- 6,1 ng) \NBI‘ hegr N gnom xture was
x @:\f%eﬁ; d%( ﬁl ved and
the rese due Was [ f‘lf ed By &ol ur‘m oCh aphy
(pentane / et hyl cetate32) to give 61 ng of
benzyl - 3- (4- (f?uorodl i"40- propyl sil yl') - 3-net hyl pheno
)propanam de (47% as a white solid. 1H NWVR (CDC 3,
400MHz) . 6 = 0.98 (d, 6H 2 x CH3), 1.09 (d, 6H 2 X
CI—B),lZi‘-'lSS(mZ\Z x CH, 2.40 (d, 3H, CH3),
Y270 (J\/;QH CH2), 4. t, 2H O GHR), 4.49 (d 2H,

6. 14 (br s ’\f’%ﬁj’ié%: z,gc(
100MH) ® 6 = 3\'(de|'|) 7.0 17N2°(d CH3) ,

23.3 (d, CH3), 374@ (CH2), 43.8 (I\I-CH2)., 64.0 (0-CH2),
110.9 (Ar-cH, fi16™ (Ar-eéM), 123.0 (d, Ar-C), 127.7
(Ar-CH), 127.8 (Ar-CH), 128.9 (Ar-CH), 138.4 (d, 82
WD 2008/ 040441 PCT/ EP2007/ 008044 in Ar-CH), 138.3

MS (ES#Ar18383,92145.9 (Ar-C), 159.8 (Ar-C), 170.5 (C=O.
19F-NMR (CDCI 3, 376MHz): 6 = - 183.6.
N- benzyl - 3- (4- (fl uorodi -i so-p &Xlsu

2-{4- (Dﬂedfhmlﬁyorpkﬁelaoydypmwﬂam-c{h{(& 3 $.5R)4- ftydmxy S7pydraxy-methyl-

tetrahyég-furawﬁ-ylyg rﬁetﬁ% 2,6-diox0-3,6-dihydro-2H-pyrimidin-1-yl]-propyl}-acetamide

o 0 )(S"H 0 0 )(S'.F
’ *M)v@ X . /g/\/\ﬂ\/@ X
o N O o. N0
Mcuo/\gj Hoﬁ
MCHO hs HO 8h-5

'H-NMR (CDCl5): 8 = 7.58 (3H), 7.34 (2H), 6.67 (1H), 6.21 (1H), 4.35 (1H), 3.84 (3H), 3.69 (2H),
3.47 (2H), 3.31 (1H), 3.10 (3H), 2.15 (4H), 1.84 (3H), 1.70 (2H), 1.04 (18H) ppm.
F.NMR (CDCls): & = -187.27

N-Benzyl-2-(4-(di-tert-butylfluorosilyl)phenyl)acetamide

81



N-benzvl - 3- (4-(di-iso-propylsilyl)-3.5-dim

et hyl phenoxy) propanam de (0.20 nmol, 79.5 ng) was
wlr@sokosed in dry THE (2.0 m ). Acetic acid (5rPOrI/Bepoo7/008044

1.00 nmol, 57 pl), Kryptofix(r) 2.2.2 (2.5 eq, 0.50

mol , 188 ng) and then spray-dried potassiumfluoride

(2.5 eq, 0.50 mol, 29.1 ng) were added. The reaction

m xture wds heated under reflux for 16 h. Sol vents

were renoved and the residue was purified by col um

N-Ben Ch O%Q%h%Wsi&Bgﬁetn%ﬂgcétar%uwey (0. ﬁ%eémr%tofe 1%0 Hg)tvs?asgciié/s%lved in dry

THF (3Na h@nmtéttc?acﬁd(i(b e4.07.900 mmm 50 @P\Aﬂh@?tbﬁ*‘*‘h ? 23(%5 SR 10380 mmol, 169
I e SOl |

mg) ané@ﬁﬂ ggr) I R/H'?;;taag]gg% fél ‘gg egHO 4§O)gnrm)13?6 1111&);/6(@ added. The
reactiof rhixtdre\wasBeated uRderlrefiix (om4 h SolvéntswértremdveBandltheFEsidue was

. CHS‘);, 2. 69 ('%a, 2H, CH2_2, 4.28 (t, 2H OCH_21), 4.49 (d,
purifiecblpy umpnrorgategrapRy (dichlorpmathags)/ meghapol 08:7) 3e.giva11gymg of N-
benzyl-B- (27(dZte&éb%ﬂu&bhuygﬁhéﬂyl)aée’iﬁnwgé %wﬂa&ﬂé\ﬁa) 6 =
"HNMEDCHG 300MHE:5)= 1136 (6 186, e = 1ikizs U8 903 63 48,8 CH), 4.43
2H, 3JH%:;56€M) N- dﬂg §eﬁ%rs%HCNH 1276 0, 2N, 251 = 8 2-(& Ar- H) 7.24-7.31 (m,
o, At S5 T ety 6 80, Mt IRR ORIy B 684 (& e -
12.4Hz; éé% %7. ﬂ&‘%’tﬁ 8 tCHJgA&ﬂ @cﬁ@l 137 EQAEch@féS(ArQH) 8.8 (Ar-CH),

R1
128.8 (ﬁﬁ%m %%9 Wa Mﬁ@&b'M&f-ﬁbﬂﬁéFﬂz@GﬁW@ééﬁﬁ (ACro'38.2 (Ar-C), 170.7
(CONHS. UPFUNMN obcﬁ%mmmi) R EYY 8683HNMREK¢|§@Q| m\m%t ba@ea ( Jsip =

pal | adi um % ncarcoal
298MHE] WS S hasitiiaks SRR V6 hCHIRE RS 2388 2228 TW- Gbetor arHssFNOST:

385.228dded and stirring was continued for additional 75
hours at 23C. Sodium sul fate was added and after
filtration the solvent was evaporated. The crude

N- benzplt@wGMovmuéwrbﬁ |§gl)b34n@h{mhew)aﬂibﬁn%m%' lica gel
to give 64-84% o

4- (Hydroxy-diisopropyl -silanyl)-benzoic acid

Yré\@fxo pyrrol i di n- 1JOP©LQ
Sl

N-benzyl-3-(4-(di-iso-propylsilyl)-3-methylphenoxy)propanamide (0.300 mmol, 115 mg) was
dissolved in dry THF (3.0 ml). Acetic acid (3.0 eq, 0.900 mmol, 52 ul), Kryptofix® 2.2.2 (1.5 eq,
0.450 mmol, 169 mg) and then spray-dried potassium fluoride (1.5 eq, 0.450 mmol, 26.1 mg)
were added. The reaction mixture was heated under reflux for 4 h. Solvents were removed and
the residue was purified by column chromatography (pentane / ethyl acetate 3:2) to give 56.1
mg of N-benzyl-3-(4-(fluorodi-iso-propyisilyl)-3-methylphenoxy)propanamide (47%) as a white
solid.

'H-NMR (CDCls, 400MHz): & = 0.98 (d, 6H, 2 x CH3), 1.09 (d, 6H, 2 x CHj), 1.22-1.33 (m, 2H, 2
x CH), 2.40 (d, 3H, CH;), 2.70 (t, 2H, CH,), 4.30 (t, 2H, O-CH,), 4.49 (d, 2H, N-CH,), 6.14 (br s,
1H, NH), 6.70-6.73 (m, 2H, Ar-H), 7.27-7.38 (m, 6H, Ar-H). *C-NMR (CDCl;, 100MHz): 5 = 13.3
(d, CH), 17.0 (CHs), 17.2 (d, CH3), 23.3 (d, CH3), 37.0 (CH,), 43.8 (N-CH,), 64.0 (O-CH,), 110.9
(Ar-CH), 116.7 (Ar-CH), 123.0 (d, Ar-C), 127.7 (Ar-CH), 127.8 (Ar-CH), 128.9 (Ar-CH), 138.4 (d,
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O4HO SI1OHnNn>n OO0OCI OlAd 6a -~ 92 'HNW
(CDC13): 6 = 8.11 (2H), 7.71 (2H), 2.92 (4H), 1.87

W@ 204p/0408424 (2H), 1.05 (6H), 0.96 (6H) ppm  PCT/EP2007/008044
[ 4- (Hydr oxy-diisopropyl-silanyl)-phenyl]-acetic acid
2,5-dioxo-pyrrolidin-1-yl ester OOIl \.HSi 0O O04S1
OH OO6b 9 "HNWR (CDC13): 6 = 7.55 (2H), 7.35
(2H), 3.92 (2H), 2.83 (4H), 1.80 (11-1), 1.21 (2H,
1.05 (6H), 0.97 (6H ppm

Ar-CHE1BR 357\%3&?%%?09 7R IPRE ATy TR e ¥ R EE, Sgomma- o =

1836.1~ \ 0 0 S1 OH 6e 9e 'H NWR ( CDC13) b =7.45 (1
H),741(1H) 7.31 (1 H), 7.25 (1 H), 3.09 (2H),
2.93 (2H), 2.84 (4H), 1.21 (2H), 1.06 (6H), 0.98 (6H)

N-benzyp-83(4-4Auc/ 6468 Brdp¢RilyL 3 BAimefy (phého)ditrdpanamide
4- (Hydr oxy-diisobutyl -silanyl)-benzoic acid
2 5-di oxo-pyrrolidin-1-yl ester /100 /100 0 0" H5 OH

o\t;ﬁ’l \ 1H NMVR (lei)bﬁo‘@jﬁ& 11 (2H), 7.73 (2H),
9 6b (b r0.92 (6H), 0.89 (6H),
%{8 ppm @\/NH ,é"(

N-benzyl-3-(4-(di-iso-propylsilyl)-3.5-dimethylphenoxy)propanamide (0.20 mmol, 79.5 mqg) was
dissolved in dry THF (2.0 ml). Acetic acid (5.0 eq, 1.00 mmol, 57 ul), Kryptofix® 2.2.2 (2.5 eq,
0.50 mmol, 188 mg) and then spray-dried potassium fluoride (2.5 eq, 0.50 mmol, 29.1 mg) were
added. The reaction mixture was heated under reflux for 16 h. Solvents were removed and the
residue was purified by column chromatography (pentane / ethyl acetate 2:1) to give 67.5 mg of
N-benzyl-3-(4-(fluorodi-iso-propylsilyl)-3,5-dimethylphenoxy) propanamide (81%) as a white
solid.

'H-NMR (CDCl3, 400MHz): 8 = 0.96 (d, 6H, 2 x CHs), 1.15 (d, 6H, 2 x CH3), 1.23-1.35 (m, 2H, 2
x CH), 2.38 (d, 3H, CHj3), 2.69 (t, 2H, CH;), 4.28 (t, 2H, O-CH,), 4.49 (d, 2H, N-CH,), 6.16 (br s,
1H, NH), 6.52 (s, 2H, Ar-H), 7.27-7.34 (m, 5H, Ar-H). *C-NMR (CDCls;, 100MHz): & = 15.2 (d,
CH), 17.5 (d, CH3), 17.8 (CH,), 24.1 (d, CHj5), 37.0 (CH_), 43.8 (N-CH,), 63.8 (O-CHy), 114.3 (Ar-
CH), 123.7 (d, Ar-C), 127.6 (Ar-CH), 127.8 (Ar-CH), 128.8 (Ar-CH), 138.3 (Ar-C), 146.4 (Ar-C),
159.2 (Ar-C), 170.6 (C=0). "*F-NMR (CDCl,, 376MHz): 5 -176.9.

EXAMPLE Il
PART A
R _H PdIC, H,0 R _OH
Si ccl Si
4
i O)_Q/ ) 7 O@ "
{ jN~o R1 { N o R1
0 0
[} 9

General Method
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[ 4- (Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid
2, 5-di oxo-pyrrolidin-1-yl ester O -Si HO\SE  OH OO
W@R008M404 NVMR (CDCI 3): 6 = 7.57 (2H), 7.34 (2HCT/BPB47/008044
(2H), 2.83 (4H), 1.82 (2H), 0.93 (6H), 0.91 (6H)),
0.84 (4H) ppm
2-(4-(Di-tert-butyl (hydroxy)3| Iyl )phenyl) acetic acid
OH_OH S -~4 OHP OH 9
D| -tert-butyl (4- (2 (tetrahydro 2H pyran- 2-yl oxy) et hyl)
henyl ) si |l ano ssolyed in
To a sdiloni 51208 B h TiEBTB] GERLNGIPSATAe YAk Aq0Ray & marealiadium (10%

on chafsBR an&?r?e %umb §<M9r§d atdrthourd gt 23ve. VE@PWbt@ﬂmmé(deéﬁ and stirring
stirred f room_tenperature.  Then it

was cop@megcfoq aﬁcgthnql Z? gaursm@é&g qdiyp ,sglltptgmstqqgeg@ug@@gr filtration the
solventRRSE apoFdtéd THé dtldd p@dﬁ&' ﬂs%’[ﬁﬁ’@é'&? chFHhQat@@r‘%’@hY] 8f silica gel to give
nic extracts were washed with water, dried over
64- 84%@8%04 and solvents were renmoved. The residue was
di ssol ved i n acetone (6 m) and cooled to OC (ice
bath) . Jones_reagent 6.00 mol, 0.75 n)
4-(Hydigxy-diigRRseP)dstany))- WB'CW'CH? éﬂ'OxPﬁé/"loéﬁ'Eﬂl ~iestirxt ur e
was stirred for 15 mn at 0OC, then quenched with
wat er and extracted with ethyl acetate. The conbi ned
orgaélc extracts vvere hed with water (2x) and
dri ed over @@ and sol vents were renoved. 85
0>_8/0 0441 / 008044 n The residue was
<—£ urlfl ed by col chromat ography (pentane / ethyl
° acetate / acetic acid 85:14: 1) to give
2-(4-(di-tert-butyl (Hydroxy)sil yI)phenyI )acetl c acid
as a white solid in 77%yvyield (227 . "H NWR

'H- NMF&%@@E& 508N &b’) o7 A gﬁgﬁng 1@7?(2% Aﬁ%QZH)ﬂ%% % ,0.96 (6H)

ppm. 2H, 3JHH = 8.1 Hz, Ar-H). 13C-NMR (CDCI 3, 100MHz): 6
= 20.5 (Si-0), 28 1 (CH3), 41.1 (CH2), 128.5 (Ar-CH),
134.2 (Ar-C), 134.9 (Ar-CH), 135.0 (Ar-C), 177.0

4-(Hydedydils o g by 1=silbiv) -phéXyIRacetiO bt )2, 5-GioxopyRolidfs 1 (yEShter
positive): 294.97 [MtH]'. MS (ESI negative): 293.02
[M H-. HRESI-NMs: 249. 1679[|\/H—I]--C02(calc. for
C15H2 OSl : 249.1680).

§;Gu©s' —’90&35'

'H-NMR (CDCl,): & = 7.55 (2H), 7.35 (2H), 3.94 (2H), 2.83 (4H), 1.80 (1H), 1.21 (2H), 1.05 (6H),
0.97 (6H) ppm.

3-[3-(Hydroxy-diisopropyl-silanyl)-phenyl}-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester

'H-NMR (CDCl,): 8 = 7.45 (1H), 7.41 (1H), 7.31 (1H), 7.25 (1H), 3.09 (2H), 2.93 (2H), 2.84 (4H),
1.21 (2H), 1.06 (6H), 0.98 (6H) ppm.
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PART B RS OHBiomolecule, ROH OO\ RDW Si OR
N, ORI Bionmolecule-NHRL O9 10 General Method 0.05
wOorn@B/oidenol ecul e or resin bound protected pepPCTHEP2007/008044

suspended in 2 mM DWMF was treated wth 0.15 nmol

silanol active ester 9 for 12 h. The reaction mxture

was filtered and in case of the resin bound product,

t he resi nfwas washed with DMF and di chl or onet hane.

After cleavage fromthe resin with 1 ml of a mxture

of 85% TFA, 5% water, 5% phenol, and 5%
triisopropylsilane, the product was precipitated with

4 (HydMlE?ﬂéuéémﬂlénbrﬁyl)e&r%uclﬂf& I50di@ht oSy rrohdifSfA ?I efer10.

Reaction m xtures wth sol ubl e bionol ecul es were
evaporat ed and the residue was purified by colum
ghronmat ogr aph bg gi ve 68-80% of 10.

(- droxy d| I -si | anyl ) - phenyl acetyl - Val - (Al a-
)é*\ Q€L NOOI/ St OA->)LNNH2 HO
b 10b - 1 86 MZOOS/ 040441 PCT/ EP2007/ 008044
1 M ES+) 640. 29
N; Benzyl - 2- 4- (h)gplroxy di i sopropyl -sil anyl) - phenyl ] -ac
etamdeOO\ OH\' OH Ol BnHN O
'"H-NMR (CDCl,): & = 8.11 (2H), 7.73 (2H), 2.91 (4H), 1.79 (2H), 1.60 (1H), 0.92 (6H), 0.89 (6H),

0.86 (4H) ppm.

[4-(Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

0 ?;“ 0 E"”
ETU— L

"H-NMR (CDCly): 8 = 7.57 (2H), 7.34 (2H), 3.94 (2H), 2.83 (4H), 1.82 (2H), 0.93 (6H), 0.91 (6H),
0.84 (4H) ppm. |

2-(4-(Di-tert-butyl(hydroxy)silyl)phenyl)acetic acid

ﬁl‘@_\—omp - 7L_é’|_‘<:hi>_o>—on

Di-tert-butyl(4-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)phenyl)silanol (1.00 mmol, 365 mg) was
dissolved in ethanol (12 ml). p-Toluenesuifonic acid (1.0 eq, 1.00 mmol, 172.2 mg) was added
and the reaction mixture stirred for 4 h at room temperature. Then it was poured into diluted
NaHCO; solution and the aqueous phase extracted with dichloromethane. The combined
organic extracts were washed with water, dried over Na,SO, and solvents were removed. The
residue was dissolved in acetone (6 ml) and cooled to 0°C (ice bath). Jones reagent (8M, 6.0 eq,
6.00 mmol, 0.75 ml) was added slowly drop by drop. The reaction mixture was stirred for 15 min
at 0°C, then quenched with water and extracted with ethyl acetate. The combined organic
extracts were washed with water (2x) and brine, dried over Na,SO, and solvents were removed.
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9b 1M-2 ' H NWR (400 MHz, CDCI3): b = 7.55 (d,
3J=8.0, 2H, aryl), 7.30 - 7.24 (m 5H, aryl), 7.16 (d,
wWR68/0@442H, aryl), 5.66 (bs, 1 H NH), 4.43 (BCT/EP2007/008044

3J=5.8, 2H, CH2-N), 3.63 (s, 2H CH2), 1.21 (sept,

3J=7.3 Hz, 2H, Si-CH), 1.05 (d, 3J=7.3 Hz, CH3-Si,

6H), 0.97 (d, 3J=7.3 Hz, CH3-Si, 6H) ppm 13C NWR

(100,6 M2, CDCI3): 6 [ppm = 170.7, 138.0, 135.8,

134.8, 134.6, 128.7, 128.65, 127.4, 43.9, 43.6, 17.2,

The res;dqg?\’lva% %ugf gystl:.ollsrggé: Zo%@%gggap%@gntafez(g(tsh)}igg%';tew@cetlc acid
85:14: 1?5&8[\7)3 2-(@i-{eH-batyi@hird ‘%?l)ac’bﬁ& atid4¥a whidésolid in 77% yield

, 101 (580/éy HR C21H29C2NSi )
(227 mgh5 1967, found 355.1973.
'H- NMﬂ(tédwglmmm) @ < $QB(9PEH, fS.(Itmr)y)l hﬁamerm-t lcHy) (B2 (R)2HB 2uw =

1- met ho ycl ohe %

8.1Hz, (N-Hiol RS 2 o hons By D T MR d109MHR) 5 =205 (S1-C), 28.1
(CHs), 4P1TEHD) hz@sQAﬁiommé’za @(;Qidﬂ)yq’B&Q:(N' -CH), 1350(Ar—C) 1770(cozH) 2g;-

Q acet ani de

NMR (SR, MHET Ol 4POMA tsSbpestigy S0 TINAE: ME(RRFAqaRbe): 263.02 (M-
HJ. HRhé'glrMh’bmwa ﬁ]ﬁéogga‘d) ,for7c1éﬁzsb%H)249716%@) (2H), 6.26

(1 H, 4 (1 H 0 (2H), 3.61 (2H),

3.50 (2H) 3.18 (6H), 3. 16 (1H) 2 30 (1H)' 2.19 (1H),

1.90 (3H), 1.80-1.34 (20HpaRtBL4 (2H), 1.00 (6H),

0.92 (6H) ppm 3-(Hydroxy-diisopropyl-silanyl)-

phenyl propi onyl -Val -11 Al a-Phe-Gy-NH2 87 WO

2008/ 040441 PCT/ FsPZgg‘?/ 008044 O OOH™MS~- OHNNDO

NH v v Sl e lOediomdtec(leSt) : 654.11 R
N- Benzyl 030[ drroxy- di | BMBr opyl - si | anyl ) - phenyk] @%hr
opi onani(de -_— o R

R1

N-o

o} Biomolecule-NH R1

[7]
-
o

General Method

0.05 mmol biomolecule or resin bound protected peptide suspended in 2 ml DMF was treated
with 0.15 mmol silanol active ester 9 for 12 h. The reaction mixture was filtered and in case of
the resin bound product, the resin was washed with DMF and dichloromethane. After cleavage
from the resin with 1 mi of a mixture of 85% TFA, 5% water, 5% phenol, and 5%
triisopropylsilane, the product was precipitated with MTBE and purified by HPLC to give 12-45%
of 10. Reaction mixtures with soluble biomolecules were evaporated and the residue was
purified by column chromatography to give 68-80% of 10.

4-(Hydroxy-diisopropyi-silanyl)-phenylacetyl-Val-RAla-Phe-Gly-NH,

_( OH >_
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~NHNOOSIOH OOSI OHr ge | Ce-2 ' H NVR (400 Mz,
CDC13): 6 = 7.45 (m 2H, aryl), 7.40 - 7.26 (m B5H,

W@ROPBN40471 22 (m 2H, aryl), 5.62 (bs, 1 H  NHCT/EP247/008044
(d, 3J=5.6 Hz, 2H, CH2N), 3.06 (t, 3J=8 Hz, 2H, CH2),
2.57 (t, 3J=8 Hz, 2H, CH2), 1.33-1.21 (m 2H Si-CH),
1.09 (d, 3J=7.4 Hz, 6H, CH3), 1.00 (d, 3J=7.1 Hz, 6H,
CH3) ppn? 13C-NMWR (100,6 MHz, CDCI3): 6 [ppni =

171.9, 139.8, 135.8, 134.0, 132.0, 129.5, 128.7,

5%7 27.5, 43.6, 38.6, 31.8, 17.2, 16.9, 12.4.

MS ( : (79,4 MHz, CDCI3): 6 (ppni = 7.31. IR (KBr)
= 3327, 2941, 2860, 1653, 1564, 1458. M5 (ESI+): nifz

% .= ,369 -, 49 326 49 107 (.100%9, 91 (90%.
N-Benzypa Ut s oebycsTan P’%@?aff%ﬁ‘?'&? oun 369" 230
N- benzyl - 2- (4- (di -tert-butyl (hydroxy)silyl)phenyl)acet

amde OH\ OH +OHOH N OH 9h 10h
o 2-(4—(E3H-tert-butyl (hydro & | yl)phenyl)acetic acid
g;rm?[nl 589 ny) , r¥sol ved in dry
N.o-OH of omet hane ( Jen-)>
° N- ( 3-di net hyl am nopropyl ) -N - et hyl carbodi i m de
ydrochl oride (1.4 eq, "™3.28 nmmol, 53.7 ng) and benzyl
amne (1.3 eq, 0.26 mml, 28.4 pl) were added. The

reaction mxture was stirred overnight at room
'H-NMR ¢489eMbiz LEDCl:): e 7 o c hied. 0nizHh anyiit 880 arvd24e oo rStd.tandl), 7.16 (d,
3 (= ' di chl thane. ~Thes canbibned, 0l LC /£
1=6.0, 84 By 5680 NS 4o U SSRURCEL NS 3T 8815 121 oo
3J=7.3 Hn@H @i\GH)t $.08dd S IFéBiVa CH;TBiebHE Hi.7Ud, Wad. Iz, GHe8i, Bi) ppm."*C-

iR (e B ORGSR 78 (388 180 o 1287, 1265, 1274

43.9, 4hBV 3516891 204. RSINMRY(V9,3-NMz,(GDCE)Bt[ppm] = 7.41. IR (KBr) = 3280,

2o B/ NS METAL o5 QB0 0 9, 1B, 10

(58%). BRMBc3I&) for T,68:.QNSiPB65.0087, foundi®55 t732H, 3JHH =

2-[4-(Hydroxy-diisopropyl-silanyl)-phenyl]-N-(3-{(R)-3-[(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}-propyl)-acetamide

_(.OH
o PPNl
q°w5>_ — Q‘I’ﬁf\jﬁi" HJV@

'H-NMR (400 MHz, MeOD): & = 7.62 (1H), 7.40 (2H), 7.29 (2H), 6.26 (1H), 4.54 (1H), 4.13 (1H),
3.90 (2H), 3.61 (2H), 3.50 (2H), 3.18 (6H), 3.16 (1H), 2.30 (1H), 2.19 (1H), 1.90 (3H), 1.80-1.34
(20H), 1.14 (2H), 1.00 (6H), 0.92 (6H) ppm.

3-(Hydroxy-diisopropyl-silanyl)- phenylpropionyl-Val-RAla-Phe-Gly-NH,
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5.6Hz, NNCH2), 5.65 (br s, 1 H NH), 7.14 (d, 2H,

3JHH=8.1 H, Ar-H), 7.21-7.30 (m 5H Ar-H), 7.63
WQ@QOS@M44BJH—H = 8.1 Hz, Ar-H)_ 13C- NWVR (CDCI 3PCT/EP2007/008044

100MHz): 6 = 20.5 (Si-C), 28.1 (CH3), 43.8 (CH2),

44.0 (CH2), 127.5 (Ar-CH), 127.6 (Ar-CH), 128.6

(Ar-CH), 128.8 (Ar-CH), 128.8 (Ar-C), 135.3 (Ar-CH),

135.7 (Ar?C), 138.2 (Ar-C), 170.9 (CONH). 29Si - NVR
(CDCI3 79MHz): 6 = 3.6. M (ESI positive): 384.2

oﬂg, (d| -tert - Butyl hydroxy i | anylg enyl acetoyl -Val -f 3A

@ he- GIy NH2 HO'&S. I“N Q) N
OHO -1 uesﬂ PART C
s'dﬁ222 R Si OH AcOH 0R- o R °Bi .@ ecul e- NH

In Bi onol ecule-NH n RL 10 8 General Method 6.12 pM
silanol 10 were solved in 600 ph,.d /HE and treated with
1.2 nmg (24.47 NM) KF, 9.21 ng (24.47 pM K222, 1.69
my (12.23 NM K2CG8 and 4.2 pl acetic acid. The
f m xture was stirred at 50 for 30 mn and
MS(E§+§1 V\gg by HPLC purification to give 30 - 41 % of 8.
4- (Fl uor o-di i sopropyl -sil anyl)-phenyl acetyl -Val - BAl a-P

ool RS R APRP AT E0 L [

O)\/\©/
10e-2

'H-NMR (400 MHz, CDCl5): 8 = 7.45 (m, 2H, aryl), 7.40 — 7.26 (m, 5H, aryl), 7.22 (m, 2H, aryl),
5.62 (bs, 1H, NH), 4.44 (d, °J=5.6 Hz, 2H, CH,N), 3.06 (t, *J=8 Hz, 2H, CH,), 2.57 (t, °J=8 Hz,
2H, CH,), 1.33-1.21 (m, 2H, Si-CH), 1.09 (d, *J=7.4 Hz, 6H, CH3), 1.00 (d, °J=7.1 Hz, 6H, CH,)
ppm. *C-NMR (100,6 MHz, CDCl,): & [ppm] = 171.9, 139.8, 135.8, 134.0, 132.0, 129.5, 128.7,
127.8, 127.5, 43.6, 38.6, 31.8, 17.2, 16.9, 12.4. ®*Si-NMR (79,4 MHz, CDCl3): 8 [ppm] = 7.31. IR
(KBr) = 3327, 2941, 2860, 1653, 1564, 1458. MS (ESI+): m/z (%) = 369 (M+,4%), 326 (84%),
107 (100%), 91 (90%). HRMS calcd for C»,H310,NSi 369.2124, found 369.2100.

N-benzyl-2-(4-(di-tert-butyl(hydroxy)silyl)phenyl)acetamide

Sh 10h

2-(4-(Di-tert-butyl(hydroxy)silyl)phenyl)acetic acid (0.20 mol, 58.9 mg), was dissolved in dry
dichloromethane (3 ml). N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (1.4 eq,
0.28 mmol, 53.7 mg) and benzyl amine (1.3 eq, 0.26 mmol, 28.4 pl) were added. The reaction
mixture was stirred overnight at room temperature, then quenched with water and extracted with
dichloromethane. The combined organic extracts were washed with water and brine, dried over

Na,SO, and solvents were removed. The residue was purified by column chromatography
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~-0 10b-1 8b-1 M5 (ES+): 641.99

N- Benzyl - 2-[4- (fl uoro-dii sopropyl -sil anyl)-phenyl]-ace
WQ 20986104351 OH \SI.F ~ BnHN Ol BnHN O | r 1PGFEPBD7/Q8044

"H NVR (400 MHz, CDCI3): 6 = 7.54 (d, 3J=8.0, 2H,

aryl), 7.32 - 7.24 (m 5H, aryl), 7.17 (d, 3J=8.0,

2H, aryl), 5.68 (bs, 1 H NH), 4.44 (d, 3J=5.8, 2H,

CH2-N), 3764 (s, 2H, CH2), 1.21 (sept 3J=7.3 Hz, 2H,

Si-CH), 1.07 (d, 3J=7.3 Hz, CHSSl 1.00 (d,

(pe”‘a’%ééf@f' %fa[eﬁﬁﬁi F'ﬁd"leiggéﬁ‘%l%fé“é glgR ((di &(1%%165%%34 5,

butyl(hybiB@xy)silyl)gRerty))adet@mide (76%j .a8,a wWlitedsolid4. 6, 16. 66, 16. 65,

susion eyl odo 80k PRl e PO, B -

5.6Hz, masz)l Rssmrs) 1H, B 97.12 9% 2H, 2&67— 813 Ar-EH67.214VB0 (m, 5H, Ar-H),

769 G A, N o A s O gt 0 105

(CHy), 43’5(7(093)3127 5 (Ar-CH), 127.6 (Ar-CH), 128.6 (Ar-CH), 128.8 (Ar-CH), 128. 8 (Ar—C)

@;&@.u#zfr@maa@?;@gﬁ Y Sy 5 M -

MS (ESirpbsitive)23%4.2l{MxH}.2, 3- di hydr opyri m di n- 1( 6H) -yl ) pr opyl )
acetam de After fluorination, deprotection was
achieved by treatnent with 2 eq. TFA in

4-(di-tertiBuinl-hyoroRysiang)-phenydadety\al-RARPPR&GI-RH, The reacti on
m xture was neutralized with bicarbonate. The phases
were separated and the ageous phase was extracted
wi t h di chi or onet ha The conbi ned organi ¢ phases

on VIET € washed w th b dri e over SOdI um sul fate,
@ rated _ang con ?‘ﬁ(ﬁ vvas purified
y ¢hi°®rmat ogr aphy. 90™MAD 152007/ 008044
mC]—IF OOIS~O/SNNHNHONOO ° MCHO HO
T0bJ = gb. 3 10h-1

MS (ES+): 668.39

PART C

R KF, K222, R\

5i O AcOH sit
\ —_—
0 R 0 R
)
Biomolecule-NH n R1 Biomolecule-NH n R1
10 8

General Method
6.12 puM silanol 10 were solved in 600 pl THF and treated with 1.42 mg (24.47 uM) KF, 9.21 mg
(24.47 yM) K222, 1.69 mg (12.23 uM) K,CO; and 4.2 pl acetic acid. The reaction mixture was

stirred at 50° for 30 min and followed by HPLC purification to give 30 - 41% of 8.

4-(Filuoro-diisopropyi-silanyl)-phenylacetyl-Val-RAla-Phe-Gly-NH,
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MCHO HO ' H NVR (400 MHz, MeOH): 6 = 7.83 (1 H), 7.51
(2H), 7.37 (2H), 6.29 (1 H), 4.39 (1 H), 3.91 (2H),

W@2009/04@4) , 3.54 (2H), 3.21 (2H), 2.28-2.15 (2M)T/ER2000008044
(3H), 1.82 (2H), 1.26 (2H), 1.06 (6H), 0.99 (6H ppm
19F-NVR (376 Mz, MeOH): 6 = - 188.79 ppm

3- ( Fl uor o- d||sopropyl silanyl) -
pheny! pr ofi onyl - Val - f3Al a- Phe-G@y-NH2 HO,S O H N NH F

S|OHNNHjNOIIH:iz%HOlOlH_jz 0---A
"-0 0 10e-1 8e-1 WMs (ES+): 655.89
Ho>—N—BenzyI 3-[3-(fluoro-diisopropyl -silanyl)-phenyl]-pro

@ﬂ yde NH ﬁ 1 11NH 0| %ﬁﬁ’@;ﬁ 1o}ﬁ§e 2
NIVRN (S Ny :_6 = 7.3 H-
7.24 TnP 5H,° ar o717(m 2H, aryl) o ?\?%ﬁ@
H NH), 4.41 (d\3J=5.6 Hz, 2H, CH2N), 3.02 (d
3J=8Hz, w2, CH2), 2.52 (d, 3J=8Hz, 2H, ,CH2), 1.26
(sept, 3J=7.3 Hz, 2H, Si-CH), 1.07 (d, 3J=7.4 Hz, 6H,
CH3), 1.00 (d, 3J=7.4 Hz, 6H, CH3) ppm 13C NMR

Ms (ESH08sPodHz, CDCI3): 6 [ppni = 171.7, 138.0, 133.7,
( i% 7,7130.1, 128.7, 128.0, 127.8, 127.5, 43.6, 38.6,

318 16.7, 16.5, 12.2, 12.1. 19F-NWR (376 Mz,

3290, 2947, 2868,
N-Benybe aﬂl“é’igd{'%%gpégf'ﬁ"%ﬁ#ehﬁ%ﬁ%ﬁ (M1, 500, 321
(19%, 305 (27%, 237 (100% . HRMS cal cd for
C22H300NSi F 371. 2080, found, 371.2078. 91 WO
2008Y,040441 PCT/ EP2007/ 008044
2 4 I r-di =tert-butylgil henyl acetyl - Val - |
BnHN he- G y- NH2 HO BpHn NN') LH-NH2 O N%-NN~H / NH=

1622. HOOII Y OO\ O ,0h-1 8h-1

'H-NMR (400 MHz, CDCl,): & = 7.54 (d, 3J=8.0, 2H, aryl), 7.32 — 7.24 (m, SH, aryl), 7.17 (d,
*J=8.0, 2H, aryl), 5.68 (bs, 1H, NH), 4.44 (d, *J=5.8, 2H, CH2-N), 3.64 (s, 2H, CH,), 1.21 (sept,
*J=7.3 Hz, 2H, Si-CH), 1.07 (d, *J=7.3 Hz, CH3-Si, 6H), 1.00 (d, 3J=7.3 Hz, CH,-Si, 6H) ppm.
"*C-NMR (100,6 MHz, CDCls): & {ppm] = 170.5, 138.0, 136.5, 134.5, 134.5, 132.0, 128.8, 128.6,
127.5, 43.9, 34.6, 16.66, 16.65, 16.5, 12.3, 12.1. ®Si-NMR (79,4 MHz, CDCl;): 5 [ppm] = 19.7,
15.9. "®F-NMR (376 MHz, CDCl,): & [ppm] = - 187. IR (KBr) = 3299, 2949, 2867, 1643, 1561. MS
(ESI+): m/z (%) = 358 (M+1, 52%), 243 (12%), 102 (100%). HRMS calcd for C,,H,sONSIF
357.1924, found 357.1913.

2-(4-fluorodi-iso-propylsilyl)phenyl)-N-(3-(3-(4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-5-
methyl-2,6-dioxo-2, 3-dihydropyrimidin-1(6H)-yl)propyl)acetamide

After fluorination, deprotection was achieved by treatment with 2 eq. TFA in dichloromethane at
ambient temperature. The reaction mixture was neutralized with bicarbonate. The phases were
separated and the ageous phase was extracted with dichloromethane. The combined organic
phases were washed with brine, dried over sodium sulfate, filtrated and concenrated. The

residue was purified by chromatography.
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M5 (ES+): 670.34 Fluorination of nodel conpounds

Si |l anes General Method To a solution of 120 pnol
wapiogeo4en 0.49 mM THE were added 31.7 ng 18- CPGIWAPBN7/008044

8.3 ng potassium carbonate, 20.6 pl acetic acid and

6.96 ng potassiumfluoride. The m xture was stirred

2.5 hours at 23C and 1.5 hours at 50C. After

purificaton by chronmatography on silica gel 49-87%

of the title conpounds were obtained as an oil.

[4- (Fluoro-diisopropyl-sil anyl ) - phenyl ]-acetic acid O

| 'SIHO | g .F—Hg,~ v HOV_ '~ 5b 5b - E{ItNVR (400
M-zp CDCl 3): 7.52 (2H), 7432 (2H). (2H) 1.26
( Y /101 (6H) pf )Lub@é

3); 6"= -187.0 ppm
MCHO 4- (FI uor o- di i sopr opyl mnylo) phenyl] et hanol 92
MCH 2008/ @40441 PCT/ EP200Y 044 ineBSI H' SIF HO vV
V>HOV V 4b 4b - F'HNVR (400 MHz, CDCI3): 6 = 7.50
(2H), 7.27 (2H), 3.39 (2H), 2.89 (2H), 1.48-1.36 (1

H-NM 200 M. @5 Ol 5= 23;&8%51- Oy P8} ABMs 2GR 4TS, 3.91 2h),
3.79 (2H¥S3. 5El(z|qy @ 2 qzmpz 289l 15 @H),2+.90 csH)alan (BHRVIIZ8Y2RH Y1.08 (6H), 0.99

h | A \ | F THPO | THPO 3b 3b-F
(BH) PP) ﬁﬁm@M&dg @/ﬁé"en 2 v *3) 87 PP2H) , 7. 28 (2H)
4.60 (1 H), 3.95 (1 H), 370361(2H) 3. 42

1H,
3- (FIuqmls%ﬂpv'fé@mw?%%g%v'-%%&ZF?’ *63]'3&%‘1%( 6H) p;m00

(RS) - Fl uor o-di i sopropyl -[ 4-(tetrahydro- pyran- 2 yI oxyme
t hyl ) - phenyl ] -sil ane

10e -1 8e-1
MS (ES+): 655.89

N-Benzyl-3-[3-(fluoro-diisopropyl-silanyl)-phenyl]-propionamide

©A04\/\©/S)'_ ©Ao _(s}_

8e-2

'H-NMR (400 MHz, CDCl3): 6 = 7.39 (m, 2H, aryl), 7.30 — 7.24 (m, 5H, aryl), 7.17 (m, 2H, aryl),
5.58 (bs, 1H, NH), 4.41 (d, 3J=5.6 Hz, 2H, CH;N), 3.02 (d, *J=8Hz, 2H, CH,), 2.52 (d, *J=8Hz,
2H, CH,), 1.26 (sept, *J=7.3 Hz, 2H, Si-CH), 1.07 (d, ®J=7.4 Hz, 6H, CH3), 1.00 (d, *J=7 .4 Hz,
6H, CHs) ppm. *C-NMR (100,6 MHz, CDCly): 6 [ppm] = 171.7, 138.0, 133.7, 131.7, 130.1,
128.7, 128.0, 127.8, 127.5, 43.6, 38.6, 31.8, 16.7, 16.5, 12.2, 12.1. "*F-NMR (376 MHz, CDCl,):
5 [ppm] = - 188. IR (KBr) = 3290, 2947, 2868, 1647, 1548. MS (ESI+): m/z (%) = 372 (M+1,
50%), 321 (19%), 305 (27%), 237 (100%). HRMS calcd for C,,H3,ONSIF 371.2080 , found
371.2078.
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HFS I SI THPO1 / , THPO 3a 3a-F 'H NWR (400 Mz,

CDC13):6 = 7.53 (2H), 7.40 (2H), 4.82 (1 H), 4.74 (1
WOo00844B841 (1 H), 3.93 (1 H), 3.57 (1 H), 1.93rAI/BER2007/008044

(6H, 1.27 (2H), 1.08 (6H), 1.01 (6H ppm 19F NWR

(376 MHz, CDCI3): 6 = -187.2 ppm

4- (Fl uor o-di i sopropyl -silanyl)-benzoic acid | SI.H I

~.F HO) HOy OO sa Sa - F 93 WD 2008/ 040441

PCT/ EP2007/ 008044 n 'H NWR (400 MHz, CDCI3): 6 = 8.11

ol iy bl dfiog oS 102 (9 oo

[4- (Fl uoro-diisopropyl-silanyl)- phenyl] net hanol 4
|}H- 4.F HO/ HOIl INI1-- 4a 4a-F 'H NWR (400 MHz,

~ cbal 3): 6=755(2H) 740(»2,H) 4.72 (2H), 1.65 (1

s' . (2I—I) .08 (6H) 1 19F- NI\/B (376
@u%ﬂ qurram, %T;

(RS) r00d| roopyl {4-] 3- (tetrahy 0- pyd a /T
propyl] phen -silane HF Si THPOI / THP?)\@

30 Qe - " H NWR (400 MHz, CDCI 3): = #1146 ,

7.23(2H), 4.59 (1 H, 3.87 (1 H, 378(1H) 350(1

H),
MS (ES+): 670.34
Fiuorination of inodei Coinpounas

Silanes

General Method

To a solution of 120 ymol silane in 0.49 ml THF were added 31.7 mg 18-crown-6, 8.3 mg
potassium carbonate, 20.6 ul acetic acid and 6.96 mg potassium fluoride. The mixture was
stirred 2.5 hours at 23°C and 1.5 hours at 50°C. After purification by chromatography on silica
gel 49-87% of the title compounds were obtained as an oil.

[4-(Fluoro-diisopropyl-silanyl)-phenyl]-acetic acid

_(Sl —_— —(SI'F
ST T AT

5b Sb-F

'H-NMR (400 MHz, CDCly): 5 = 7.52 (2H), 7.32 (2H), 3.67 (2H), 1.26 (2H), 1.07 (6H), 1.01 (6H)
ppm. "*F-NMR (376 MHz, CDCls): & = -187.0 ppm.

2-[4-(Fluoro-diisopropyl-silanyl)-phenyl}-ethanol
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3.42 (1 H, 2.72 (2H), 1.95 (2H), 1.84 (1 H, 1.72 (1
H, 1.64-1.48 (4H), 1.26 (2H), 1.08 (6H), 1.01 (6H)

W RoB/048F NVR (376 MHz, CDClI3): 6 = -187.0 ppnPCT/EP2007/008044
3-[4- (Fl uoro-diisopropyl-silanyl)-phenyl]-propan- 1-ol
HFS --S HOaHOI / / 4c 4c-F'H NWR (400 MHz,
CDCI3): 6 = 7.47 (2H), 7.23 (2H), 3.69 (2H), 2.73
(2H), 1.92 (2H), 1.59 (1H), 1.26 (2H), 1.08 (6H),

1.02 (6H) ppm 19F-NWR (376 MHz, CDCI3): 6 = -187.0
ppm 94 WO 2008/ 040441 PCT/ EP2007/ 008044 in
,(FI uoro di |—s(opropyl silanyl) - phenyl] propi oni ¢

J@d ?QHO OO sc Sc - F'H NWR (400
48 (2H), 7.24 (2H), 2.98 (2H), 2.71
2 1. 24 (2r% 1. 08 (6H), 1.01 (6H ppm 19F- NVR
376 Mz, J: 6 = -187.0 ppm

(RS) - Fl uor o- d||sopropyl-{3-[3 (tetrahydro-pyran-2-yl ox

H- NM@(&@@% k’[ﬂ]ﬁﬂg '—}hﬁé '@-Behgé ﬂ@oé EEOisﬁz%T 4351I 36 (1H), 1.27

(2H), 1(08HBH),41.67 (6H) pm. 'F-BIMR (376)MH3. d@cn(,)laHa 183.06ppral H),
3.40 (1H), 2.72 (2H), 1.93 (2H), 1.83 (1H), 1.72
(1H), 1.63-1.49 (4H), 1.26 (2H), 1.08 (6H), 1.01 (6H)

(RS)- F@JBFB dilsdprdyR 42/ @ethdtiy dro-pirhdR-yldkyeth¥ff-phenyipSiane

3-[3-(Fl uoro-diisopropyl-silanyl)-phenyl]-propan-1-ol
4 H4 FHOI S~~ HO, S 4e 4e-F

—(SI'H R /\/©/Sl
THPO/\/©/ )_ THPO )—
3b-F

3b

'H-NMR (400 MHz, CDCl,): 8 = 7.47 (2H), 7.28 (2H), 4.60 (1H), 3.95 (1H), 3.70-3.61 (2H), 3.42
(1H), 2.93 (2H), 1.98-1.40 (6H), 1.26 (2H), 1.07 (6H), 1.00 (6H) ppm. **F-NMR (376 MHz,
CDCl3): 6 =-187.2 ppm.

(RS)-Fluoro-diisopropyl-[4-(tetrahydro-pyran-2-yloxymethyl)-phenyi]-silane

_(SiH —_— —(er
THPO\/©/)— THPO\/©/)_

'H-NMR (400 MHz, CDCl,):5 = 7.53 (2H), 7.40 (2H), 4.82 (1H), 4.74 (1H), 4.51 (1H), 3.93 (1H),
3.57 (1H), 1.93-1.52 (6H), 1.27 (2H), 1.08 (6H), 1.01 (6H) ppm. '*F-NMR (376 MHz, CDCl,): 5 =
-187.2 ppm.

4-(Fluoro-diisopropyl-silanyl)-benzoic acid
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"H NWVR (400 MHz, CDCI3): 6 = 7.39-7.26 (4H), 3.70
(2H), 2.73 (2H), 1.91 (2H), 1.28 (2H), 1.09 (6H),
WaA208/048#H) ppm 19F-NWVR (376 MHz, CDCI 3): 6 = PABEPB07/008044
ppm
3-[3-(Fl uoro-diisopropyl -silanyl)-phenyl]-propionic
acid 95 WD 2008/ 040441 PCT/ EP2007/008044 in O \F OH
-SHOSI MO 1-1i rr Se Se - P'H NWR (400 Mz,
CDCl3): 6 = 7.42-7.25 (4H), 2.98 (2H), 2.69 (2H), 1.27
(2H), 1.07 (6H), 1.01 (6H) ppm 19F-NWVR (376 Mz,
CDClI3): 6 = -187.2 ppm
'H-NMRR&0D0 MH20 COaL)i &2 B i {Bes 22H)t @31abuyiroegwBHINt.82 Y619)}ppm.
%)mhhy h%%l - Sj Feazt?e THIZZZ?O)t I E( plTHPOI L BY PP
NMR (376 ?qbd WPEEDCIS). 6=7.42(1H), 7.38(1H),
7.31 (2H), 4 59 (1H), 3.95 (1H), 3.71 (1H), 3.61 (1
H),,,3.44§1_ o 2.92 (2 80 (1 H, 1.68 (1 H,
[4-(Fluorogisqprap '(sziggx')-ahemll%ﬁg'anq 08 (6H), 1.01 (6H) ppm
19F-NMR (376 MHz, CDCI3): 6 = -187.4 ppm
2 3-(Fl uoro-dii sopr opyl sil anyl) - phenyl ] - et hanol HO
wF  HO Si Ad-F ' H- NMR (400 MHz, CDC13): 6 =

: 7.30 (1 3.87 (2 2.89 (2H),
ﬂ% “0\/1®/$§_ 1. 08((EI)I-|) , 1. 02((EI)I-|) ppm (28
=9IF- NI\/R (376 Mz, CDC13): 6 = -187.1 ppm

[3-(FI uor o-di I sopropyl -silanyl)-phenyl]-acetic acid HO
| ~IHHOI SI , ,.Frr

'H-NMR (400 MHz, CDCl,): 8 = 7.55 (2H), 7.40 (2H), 4.72 (2H), 1.65 (1H), 1.27 (2H), 1.08 (6H),
1.01 (6H) ppm."*F-NMR (376 MHz, CDCl5): 6 = -187.3 ppm.

(RS)-Fluoro-diisopropyl-{4-[3-(tetrahydro-pyran-2-yloxy)-propyl}-phenyl}-silane

—(SiH —_ _(Si'F
THPO\/\/@ >_ THPO\/\/©/ )_

3c 3c-F
'"H-NMR (400 MHz, CDCLs): 8 = 7.46 (2H), 7.23 (2H), 4.59 (1H), 3.87 (1H), 3.78 (1H), 3.50 (1H),
3.42 (1H), 2.72 (2H), 1.95 (2H), 1.84 (1H), 1.72 (1H), 1.64-1.48 (4H), 1.26 (2H), 1.08 (6H), 1.01

(6H) ppm. "F-NMR (376 MHz, CDCl,): 6 = -187.0 ppm.

3-[4-(Fluoro-diisopropyl-silanyl)-phenyl]-propan-1-ol

'"H-NMR (400 MHz, CDCly): 8 = 7.47 (2H), 7.23 (2H), 3.69 (2H), 2.73 (2H), 1.92 (2H), 1.59 (1H),
1.26 (2H), 1.08 (6H), 1.02 (6H) ppm. °F-NMR (376 MHz, CDCL,): & = -187.0 ppm.
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5d 5d - F 96 WD 2008/ 040441 PCT/ EP2007/008044 m
"H NWMR (400 MHz, CDClI3): 6 = 7.48-7.31 (4H), 3.38
W@ 2048/0404428 (2H), 1.08 (6H), 1.02 (6H) ppm  1BEFERR07/008044
(376 Mz, CDCI3): 6 = -187.1 ppm
[4- (Fluoro-diisobutyl-silanyl)-phenyl]-acetic acid HO
I, OSIt HHOOI ~SI,F 5k 5k-F 'H NVR (400 MHz,
CDCl 3): 6"= 7.53 (2H), 7.32 (2H), 3.67 (2H), 1.85
(2H), 0.96-0.86 (16H) ppm 19F-NWR (376 MHz, CDC13):

= -169.6 pp o
3-l4-<Fﬁﬁé‘)@ﬁ%‘?&ﬁ'g'r%"gamﬁg)v'l'{’wm% 3% r ahydr o- pyr an- 2- yl oxy
)-ethyl]-phenyl}-si lane ISI H- ~. STHPOIl / '<
THPO 3k 3k - F "H NMR (400 MHz, CDCI3): 6 = 7.48 (2H),
(.2H) 4.59 (1Hhs 3.95 (1 H, 3.69 (1 H, 3.63 (1
)3_43_41H) (2H), 1.84 (2H), 1.80 (1 H,
(4H), 0.98-0.85 (16H) ppm 19F-
o NMWR (376 I\/Hz °CDCI3) 6 = -169.6 ppm
(RS) - Fl uor o- d| i sabtityl - [ 4- (t etrahydro-pyran-2-yl oxymnet
hyI ) - phenyl]-silane THPOIl THPO I - / 3] |1~Z 31-F
"H NMR (400 MHz, CDClI3): 6 = 7.55 (2H), 7.40 (2H),
"H-NMR.(8Q0 MHZHLD ) 78=(7148-2H)A7 84 (zH) P98 (2HD.T1L(2H), 1.28.(36), 1.08 (6H),

1.01 (62—%,?5“1 *ﬁ@&ggénﬁ@%o@g 1§75o(pi,ﬁr|) ppm  19F- NMVR

4- (Fl uor o-dii sobutyl -sil anyl ) - ben20| c acid 97 WO

(RS)- Fégposé %%Bf_lfp&ké% 4(%%/09 yldig) Wgﬁfgh?% su|a?§

(2H) 1.85 (2H), 0.98-0.83 (16H) ppm 19F- NMVR

~ .
'rHPo/\/\ED/Si - THPO/\/\©/S)I_
3e-F

HO

'H-NMR (400 MHz, CDCl,): & = 7.37-7.25 (4H), 4.57 (1H), 3.87 (1H), 3.78 (1H), 3.50 (1H), 3.40
(1H), 2.72 (2H), 1.93 (2H), 1.83 (1H), 1.72 (1H), 1.63-1.49 (4H), 1.26 (2H), 1.08 (6H), 1.01 (6H)
ppm. *F-NMR (376 MHz, CDCl,): & = -187.3 ppm.

3-[3-(Fluoro-diisopropyl-silanyl)-phenyl]-propan-1-ol

SIS
MR ST aa eos

'H-NMR (400 MHz, CDCly): & = 7.39-7.26 (4H), 3.70 (2H), 2.73 (2H), 1.91 (2H), 1.28 (2H), 1.09
(6H), 1.02 (6H) ppm. *F-NMR (376 MHz, CDCl;): & = -187.3 ppm.

3-[3-(Fluoro-diisopropyl-silanyl)-phenyl]-propionic acid
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(376 Mz, CDCI3): 6 = -170.4 ppm

(RS) - Fl uor o-di phenyl - {4-[ 2- (tetrahydr o- pyran- 2-yl oxy) -
weedghjo4phenyl }-silane QH _~ Q SI F THPO | /PCT/EPHRQI/008044

/\ 3i 31-F 1H NWR (400 MHz, CDC13): 6 = 7.68-7.30

(14H), 4.64 (1 H, 3.99 (1 H, 3.77 (1 H, 3.66 (1 H,

3.48 (1 H), 2.97 (2H), 1.88-1.60 (6H) ppm 19F-NWR

(376 MHz, "CDCI 3): 6= -169.4 ppm Silanols, preparation

of nodel conpounds OHO SSCOHI, I, HOn HOn 30
General Met hod To a | ution of 399 pmol 5 (Exanple I,
Par |n 1. rFachI oro- met hane was added 7. 27
HO R@"?@/ rcoal) and the m xture stirred
f hours at 2 wat er were added and

sSti rr| ng was contj nued for addi tional 75 hours at 23C
Sodi um sul fate was added and after filtration the
sol vent was evaporated. The crude product was purified

H- NMH%4§@W&%I§1D§¥ - ?'2% (R, 98 P) B ¥& A9, 12%Eh), 4 (6H), 1.01

e conpoun
(6H) ppta.("B-NMR Y376 Mlslapﬁbﬂéb -58=F FBTy2 ppbenzoi ¢ aci d 98 WO
2008/ 040441 PCT/ EP2007/008044 n Si}H i.0O4 HOI [/ [/
HOi OO b5a 30a 'H NWR (400 MHz, CDCI3): 5 = 8,09
(RS)-FiuRtd-diisBpaDY(-BHR: (telrab§droyan-2-yitky)-6tHy(]-pbedB}-¢iakg ppm
4- (Hydr oxy-dii sopropyl -silanyl)-phenyl]-acetic acid 41
4 OHsl S sl HOO HOO a

—(IH

~ o
O O

3d 3d-F

'H-NMR (400 MHz, CDCls): & = 7.42 (1H), 7.38 (1H), 7.31 (2H), 4.59 (1H), 3.95 (1H), 3.71 (1H),
3.61 (1H), 3.44 (1H), 2.92 (2H), 1.80 (1H), 1.68 (1H), 1.62-1.42 (4H), 1.26 (2H), 1.08 (6H), 1.01
(6H) ppm. **F-NMR (376 MHz, CDCl;): 6 = -187.4 ppm.

2-[3-(Fluoro-diisopropyl-silanyl)-phenyl]-ethanol

HO —(SiH —» HO _(Si'F
ST oS

4d 4d-F

'H-NMR (400 MHz, CDCl3): & = 7.41 (2H), 7.35 (1H), 7.30 (1H), 3.87 (2H), 2.89 (2H), 1.39 (1H),
1.27 (2H), 1.08 (6H), 1.02 (6H) ppm. *F-NMR (376 MHz, CDCl,): 6 = -187.1 ppm.

[3-(Fluoro-diisopropyl-silanyl)-phenyl]-acetic acid
HO —(Sl'H ——» HO _(SI'F
T O~ 100

5d 5d-F
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5b 30b 'H NWMR (400 MHz, CDCI3): 6 = 7.51 (2H), 7.29
(2H), 5.20-4.50 (2H), 3.65 (2H), 1.20 (3H), 1.04

WQ 304p/0403406 (6H) ppm PCT/EP2007/008044
4- (Hydr oxy-diisobutyl -silanyl)-benzoic acid HO si HO I
~Si OH 5 30j "H NWR (400 MHz, CDCI3): 6 = 8.08
(2H), 7.70 (2H), 1.82 (2H), 0.93 (6H), 0.91 (6H), 0.88

(4H) ppnt’ © - | o
[ 4- (Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid HO

vl oB G 37 57 St TN TSN oo B o
"*F-NMR K376 NMHEACDEH): 5 ppta7. DPpMD 2008/ 040441

PCT/ EP2007/ 008044 n Silanols, fluorination To a
solution of 139 pnol silanol 30 in 0.57 m THE were

[4-(FluadddiboBeatylrsilapgyl)-phemydhacefic 28id6 ng pot assi um car bonat e,
23.8 pl acetic acid and 8.07 ng potassium fl uori de.
The m xture was stirred at 50C for 1.5 hours and

HO fi/ed by"e tggkaphy on silica gel to yield 17
T Tl i

[
6-\60% _of °t tNe conpounds 30-F as an oil.
4- (Eluor o-di i soprofyf - sil anyl)-benzoic acid SOHH SIF
*HO/ HO | O O *3Da’/30a - F 1H NVR (400 MHz, CDCI3): 6=
8.11 (2H), 7.68 (2H), 1.31 (2H), 1.09 (6H), 1.02 (6H)
ppm 19F- NMR (376 MHz, CDClI 3): b= -187.5 ppm
'H-NMR4A406-MHz, GDi31{)sdpropd/ (2+9)| ¥.3ay L), BleTneH),- r8®{dH), 0.06.86 (16H) ppm.

sE.NMR (33'7%!%'0%03): 5 =-169.6 ppm.

(RS)-Fiuoro-diisobutyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane

P L
o~ AT o AT X

3k 3k-F

"H-NMR (400 MHz, CDCly): & = 7.48 (2H), 7.27 (2H), 4.59 (1H), 3.95 (1H), 3.69 (1H), 3.63 (1H),
3.43 (1H), 2.92 (2H), 1.84 (2H), 1.80 (1H), 1.69 (1H), 1.63-1.43 (4H), 0.98-0.85 (16H) ppm. '°F-
NMR (376 MHz, CDCl,): & = -169.6 ppm.

(RS)-Fluoro-diisobutyl-[4-(tetrahydro-pyran-2-yloxymethyl)-phenyl}-silane

THPO/\©\ THPo/\©\
/ < —_— / <
sl S

3j 5‘ 3-F §_

'H-NMR (400 MHz, CDCl,): 8 = 7.55 (2H), 7.40 (2H), 4.81 (1H), 4.73 (1H), 4.51 (1H), 3.93 (1H),
3.56 (1H), 1.92-1.51 (8H), 0.98-0.85 (16H) ppm. '°F-NMR (376 MHz, CDCly): 8 = -169.7 ppm.

4-(Fluoro-diisobutyl-silanyl)-benzoic acid
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HOv v HOv v 30b 30b - F '"H NWR (400 Mz, CDClI3): 6
= 7.52 (2H), 7.32 (2H), 3.67 (2H), 1.26 (2H), 1.07

W@ a0d3/0404401 (6H) ppm 19F-NVR (376 MHz, CDCl 3pCT/BR2007/008044
-187.0 ppm 4-(Fl uoro-diisobutyl-silanyl)-benzoic acid
00 HOI i / HOSL *OH SI.F 30j 30j - F 100 WO
2008/ 040441 PCT/ EP2007/008044 )n 'H NVR (400 MHz,
CDCI 3): 62 8.12 (2H), 7.69 (2H), 1.85 (2H), 0.98-0.83
(16H) ppm 19F-NMR (376 MHz, CDCI3): 6= -170.4 ppm

o [4-(Fluoro-did sobutyl -silanyl)-phenyl]-acetic acid HO

Hok(ﬁ%rg Sl OH, S inOk IV 30k - F 1H NWVR (400 MHz,
) —6% 7. 5QAZM\, 7.32 (2H), 3.67 (2H), 1.85 (2H),
0(96-0.86 (16H) p%? 19F-NWR (376 MHz, CDCl3): 6=

.6 ppm EXAVRLE |11 Part A 1. R28|HCI Rh2( CAc) 4

. RLOH or Et3N HHOROROS ~O 0 O 12 13
(Di -tert-butyl -hydroxy-silanyl)-acetic acid benzyl

'H-NMRS4E6 MHz, COGY) 891 %3 (2H), 7.69 (2H), 1.85 (2H), 0.98-0.83 (16H) ppm.'°F-NMR
(376 MHz, CDCly): & = -170.4 ppm.

5j

(RS)-Fluoro-diphenyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane

wr AT D e IO

3i 3i-F

'H-NMR (400 MHz, CDCl3): & = 7.68-7.30 (14H), 4.64 (1H), 3.99 (1H), 3.77 (1H), 3.66 (1H), 3.48
(1H), 2.97 (2H), 1.88-1.60 (6H) ppm. "*F-NMR (376 MHz, CDCl,): 6= -169.4 ppm.

Silanols, preparation of model compounds

_(Si H —_— _‘(Si OH
3 L g5 ke
HO n HO n
5

30

General Method

To a solution of 399 umol § (Example |, Part D) in 1.68 ml tetrachloro-methane was added 7.27
mg Palladium (10% on charcoal) and the mixture stirred for 16 hours at 23°C. 72 pl water were
added and stirring was continued for additional 75 hours at 23°C. Sodium sulfate was added and
after filtration the solvent was evaporated. The crude product was purified by chromatography

on silica gel to give 68-75% of the title compound 30 as an oil.

4-(Hydroxy-diisopropyl-silanyl)-benzoic acid
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Rh2(QAe)4 i 2. Et2N, RHON A Ol HO S ~O Ol O 12a

13a A solution of benzyl diazoacetate 12a (4.00 nmol,
waodstd4i n anhydrous di chl oromethane (1 m) RPEEERWITNS044

very slowy at roomtenperature, using a syringe punp

(2 mmol /h), to a solution of

di-tert-butylchlorosilane (4.00 mol, 0.82 nl) and

Rh2( 0Ac) 4"(0.012 mmol, 5.7 ng) in anhydrous

di chl oronmet hane (1.5 m). The mi xture was cooled to

?r% Then a solutipn of triethylamne (5.00 mmol, 0.70

JHi n anhydrousidéechl oronet hane (1 nl) and water

Y@SC%QO el , 0. ) were added 101 WO 2008/ 040441

Ho / EP2007/'0 4" n successively dropwi se. The
suspension wWl8s stirred for 3 h and then treated at 0C
si th a saturat¥®d solution of NaHCO3 and t he organic
| ayer was separated. The aqueous | ayer was extracted
wi t h di chl oromet hane and the conbi ned extracts were

'H-NMRd40@ MHzi CROb)i hie 8,08 (26, 7.69/6204 § . 28r(@HE )b (6kt) e 9B1(6H) ppm.
vacuo. The residue was purified by colum
chromat ography (pentane-Et OAc 19:1) to give 835 ny

4-(HydtmxpdjisorRo ylisHar -phemylHacetycdaciky ) si | yl ) acet at e 13a
(68% as a white solid. "H NWR (CDCl 3, 400MHz): 6 =
1.01 (s, 18H, Si(tBu)2), 2.05 (s, 2H, SiCH2), 5.09 (s,
2 COCH2) ,  7.3Q-7.39 (m 5H Ar-H). 13C NMWR (CDCl 3,

)+—6 =20 SICH2), 20.8 (SiC), 27.4 (CHR),

o 7 OCH2) JTAr-CH), 128.6 (Ar-CH), 128.8
(Ar-CH), 136. 0 (Ar-C), 173.8 (C=O . 29Si-NWR (CDCl 3i
oOMHz): 6 = 10. T M5 (ESI positive): 309.2 [ MtH +.

HR- ESI - M5: 331. 1700 [ MtNa] + (calc. for Cl7H28NaQ3Si :

. 331.1700) . Benzgll

H-NMB (4Q0:Mbg1 GREH-] Br 12108t 529 (AH)ae 8P4 %0 @)136542H). 1.20 (3H), 1.04

(6H), 0%@'(GHL9;EH1.0f benzyl di azoacetate 12 (2.80 mmol, 493 np)
i n anhydrous dichl oronmethane (2 m) was added very
slowy, using a syringe punp (2 mmol/h), at room

4-(HydioRyBRSBULA-SildriY)BberobidacRin Of
di-tert-butyl chlorosilane (2.93 mmol, 0.59 m) and
Rh2(QCAc)4 (0.030 nmol, 14 ng) in anhydrous

o dichloronethane (3 m). The crude product, obtained as

HO n ol aftmmtion of the solvent, was diluted

ist N\ afkydr ou 2 m) and then added dropwise to a
ss‘)fution of im‘d§;°8|e (8.40

5j 30j

o}

"H-NMR (400 MHz, CDCl;): & = 8.08 (2H), 7.70 (2H), 1.82 (2H), 0.93 (6H), 0.91 (6H), 0.88 (4H)
ppm.

[4-(Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid

OO
¢ g

sk 30k
'H-NMR (CDCl,): 8 = 7.54 (2H), 7.29 (2H), 3.65 (2H), 1.82 (2H), 0.93 (6H), 0.91 (6H), 0.84 (4H)
pPpm.
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mol , 572 ng), 4-DVAP (0.040 mmol, 5 ng) and anhydrous
benzyl al cohol (14.0 mmol, 1.45 m) in anhydrous DMF
W@ 200810)0441The sol uti on was stirred overni ght atPECDBP007/008044

tenperature then treated at OC with a saturated

sol ution of NaHCO3. The aqueous | ayer was extracted

with dichloronmethane and the conbi ned extracts were

washed wi f'h brine, dried (MyS04) and evaporated in

vacuo. The residue was purified by col um

chromat ogr aphy (pentane / ethyl acetate 19:1) to give

122 ng benzyl 2-(benzyl oxydi-tert-butylsilyl)acetate
Silanofs3luptihatidnas a colorless oil and 289 ng benzyl

2-(di-tert-butyl (hydroxy)silyl)acetate (33% 13a as a

white solid. Benzyl
To a sdlut(dpesf B0 qiyslisildres B 057 $hil THR weet &ided J6-¥ g-61dWn3s, 9.6 mg
potassé%%h%gg%&% gpgc?&% ag‘%?%ng (% gg(%g?ti mré ﬂagr 2!_rli'lixture was
stirred &t RPCHoB Y. 5(rraurslﬁrd: uﬁrrﬁed .chiciRatbfaph{-oklslica eld 19 mg 46-60%

Si , p (Si O, 28.8“(30—%:)6966.?@?%), ’

°“heft§'8°2mpe&9& 13253"9°'tAr CH), 126.9 (Ar-CH), 128.2

(Ar-CH), 128.3 (Ar-CH), 128.6 (Ar-CH), 128.6 (Ar 102

WD 2008/ 040441 PCT/ EP2007/ 008044 n CH), 136.0 (Ar-0Q),
4-(Fluogorqiispprogyl-gianyl)-pgngpig @cid)  29sj - NVR (CDCI 3, 79MHz): 6

= 8.4. M5 (ESI positive): 399.2 [ MH] +. HR- ESI - ME:

421.2161 [ M+Na] + (calc. for C24H34Na(3Si: 421.2169).

an(r;,,,B R R10-Si—< (O R10-Si~OH O O 13 14

)__t ert-putyl }_oxy silanyl)-acetic acid O |
SiOH 0 +" 1l4a Into an argon flushed flask 10%
°© Pd/C (30 ng) ®as added. Benzyl 2-(di-tert-
But yl (hydroxy) st%1) acetate 13a (2.70 nmol, 834 ny)
in EtOCAc (10 mM) was then added. The argon atnosphere
was then replaced by hydrogen. The reaction m xture

"H-NMR&400:MHZr 6B Ch): 8. @ht(Z!é)n 7. 6180(8&11) tledp@Hat 1.08 (BHY 10 (6H) ppm. "°F-
NMR dmlmgge@ogyﬁra-@byg%fgﬁl uent: EtQAc). Evaporation of
ng

he sol vent’ gave
2-(di-tert-butyl (hydroxy)silyl)acetic acid 14a (949%.

4-Fuogd PSR T sla il drenut BB 2 4 - 2077 (S o,
21.0 (SiC), 27.4 (CH3), 178.5
o i

HOjj)\/@/)_ HOO )_

30b 30b-F

"H-NMR (400 MHz, CDCL ): & = 7.52 (2H), 7.32 (2H), 3.67 (2H), 1.26 (2H), 1.07 (6H), 1.01 (6H)
ppm. "*F-NMR (376 MHz, CDCl,): 6= -187.0 ppm.

4-(Fluoro-diisobutyl-silanyl)-benzoic acid

*@Aﬁ *©¢
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(GO . M5 (ESI positive): 219.2 [MtH. Part C TBCA,
NMRRH OHDW N R10-3i RIOSi~ Bionblecule R OR
W@2008/04B41 (Di -t ert - butyl - hydr oxy- si | anyl ) - acet BCTF/EP2007/008044

Val -1' Al a-Phe-dy-NH2 103 WO 2008/ 040441

PCT/ EP2007/ 008044 n TBCA NWMI|I OO OHDW T H HOSI -

HO-SIGN' N ~ /N>ANyNH= | O HO jO1 HHO | 14a 15a

30 ng Di-tert-butyl-hydroxy-silanyl)-acetic acid 14a

(137 NM, 45 ng (137 NM TBCA and 14 ng (137 NM NwM
1 ol Ay f ' 19
H-NME LR oty 8%, CrfichieS ad ey TrEb BaLTRS pom. "Fw
(376 Nirde) @D @l)odbect #4 pprptl de suspended in 2 mM DV for 14

h. The resin was filtered, washed with DV and

di chl oronet hane. After cleavage fromthe resin with 1
[4-(Fluoto-difsobutyirsilanyl)-@hehylBacéti¢ @did 5% wat er, 5% phenol, and

5% triisopropyl silane, the product was P &4-eA ' 4h

11ATOC i J v~11~if;nrl 6y 1.101 r* 4.. -ivc 440%,f 4Gs
“°Y\@" L L o Il bYi 11../V. Q1V 1db11111W 1!r
LV y1Y¥ V1 1=Y. M8 (ES+): 592.20 Part D
R'ézz R H AcOH(E H R10Bi onol ecul e -,
:wIF "Bi onpl ecuks

'H-NMR (400 MHz, CDCl,): 8= 7.53 (2H), 7.32 (2H), 3.67 (2H), 1.85 (2H), 0.96-0.86 (16H) ppm.
®F-NMR (376 MHz, CDCl,): 5= -169.6 ppm.

EXAMPLE il

Part A

1. R,SiHCI
Rh,(OAc),
2.R,OHor

0E 0
N O RO-Si Y1

o R O

12 13

(Di-tert-butyl-hydroxy-silanyl)-acetic acid benzyl ester

1. (tBu),SiHCI
Rh,(OAc),

Nﬂ()y@ 2. Et,N, H,0 Hirirov@

o

12a 13a

A solution of benzyl diazoacetate 12a (4.00 mmol, 705 mg) in anhydrous dichloromethane (1 ml)
was added very slowly at room temperature, using a syringe pump (2 mmol/h), to a solution of
di-tert-butylchlorosilane (4.00 mmol, 0.82 ml) and Rhy(OAc), (0.012 mmol, 5.7 mg) in anhydrous
dichloromethane (1.5 ml). The mixture was cooled to 0°C. Then a solution of triethylamine (5.00
mmol, 0.70 ml) in anhydrous dichloromethane (1 ml) and water (5.00 mmol, 0.09 ml) were added
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i4 ORO 15 16 (D -tert-butyl-fluoro-silanyl)-acetyl -

Val -i Ala-Phe-Ay-NH2 0 F-N ', N~ NH= HO SI O N NN
WORMBR4HHH Y HH Il HHOOOOOO 16a 15a PCT/EP2007/008044

Fl uorination nodel conpound Benzyl

2-(di-tert-butylfluorosilyl)acetate HS (0 \ I 0O\ +

Ol O 13a 13a - F 104 WD 2008/ 040441 PCT/ EP2007/ 008044

n To benzyl 2-(di-tert-butyl (hydroxy)silyl)acetate 13a

(2.70 mmol, 833 ng) and 4- nethoxysalicyl al dehyde

2..70 I 11 i h i.chl th .
succesfh QP BB BARSAF QY € RARSTTRRRGH 38 win
saturatdd edlbyidn eft Mati@Oearicbthébroanit layer was séparatétit Tie squeousrigyer was
extractbd it HEAEHBo e S Sl orf SRS AR G sk vt i G
(MgSOY)i andsvapsiayedsiniviacesl Therredidueinas plfifieddis\gedsiumn|caysmatogsaphy
pertarlSE: 183 i, Mo R0 e AT i TR 130 om0 o
white s6lidide product was purified by colum chromatography
1 - C =99, t Q0 74 | 2-(di-tert:

e OETE ROMMERY 51 ks ePh Sitebl 2 (2 iy b gb3s. 21, cocka,
7.30-7.89 (m, 5+H+AN? CENMROCHC,, ﬂcmwu-;ﬁjz 69 £20)72(SiCR,)180.8((8iC)2B7.4 (CH,),
s , 2 (. ) -H .\ 29
66.7 (OPAE]. R T GoGH; 130BIAEST 128 it o Bl 80 %8 o sinmig
(CDClL SIIMIHZ)28 =01 cg CHAS ,(ESIGpédEDit(v@s}ibl-%)a.oz [NE!S-l( y ]%)i—(mf%:l%s:(sga&c@& [M+Na]"
(cale. Gy b er S ) . 6= -181 0 (m. VB (ES
positive): 311.1 [M+H . EXAMPLE |V
txhgi)-(tgFt-dbiuit §sc|)| fé’éodété“ | anyl ) - pr opyl car banoyl ] - but

12 13b

A solution of benzyl diazoacetate 12 (2.80 mmol, 493 mg) in anhydrous dichloromethane (2 mli)
was added very slowly, using a syringe pump (2 mmol/h), at room temperature to a solution of
di-tert-butyichlorosilane (2.93 mmol, 0.59 ml) and Rhy(OAc), (0.030 mmol, 14 mg) in anhydrous
dichloromethane (3 ml). The crude product, obtained as an oil after evaporation of the solvent,
was diluted with anhydrous DMF (2 ml) and then added dropwise to a solution of imidazole (8.40
mmol, 572 mg), 4-DMAP (0.040 mmol, 5 mg) and anhydrous benzyl alcohol (14.0 mmol, 1.45
ml) in anhydrous DMF (4 mi). The solution was stirred overnight at room temperature then
treated at 0°C with a saturated solution of NaHCO,. The aqueous layer was extracted with
dichloromethane and the combined extracts were washed with brine, dried (MgSQO,) and
evaporated in vacuo. The residue was purified by column chromatography (pentane / ethyl
acetate 19:1) to give 122 mg benzyl 2-(benzyloxydi-tert-butylsilyl)acetate 13b (11%) as a
colorless oil and 289 mg benzyl 2-(di-tert-butyl(hydroxy)silyl)acetate (33%) 13a as a white solid.
Benzyl 2-(benzyloxydi-tert-butylsilyl)acetate: 'H-NMR (CDCl;, 400MHz): 5 = 1.086 (s, 18H,
Si(tBu)y), 2.19 (s, 2H, SiCH,), 4.95 (s, 2H, SiOCH,), 5.02 (s, 2H, COCH_), 7.20-7.35 (m, 10H, Ar-
H). *C-NMR (CDCl3, 100MHz): & = 20.5 (SiCH,), 21.8 (SiC), 28.0 (CHs), 66.4 (OCH,), 66.4
(OCH,), 125.9 (Ar-CH), 126.9 (Ar-CH), 128.2 (Ar-CH), 128.3 (Ar-CH), 128.6 (Ar-CH), 128.6 (Ar-
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Si~NH= OS NOH O O 17 18 The solution of 500 ng (2.3
mol ) 3- (et hoxy-diisopropyl -silanyl)-propylamne 17 in
WQ@200810404dli chl or o- met hane was cool ed to 3C, 276PEILEP2007/008044

di hydr o- pyran- 2, 6-di one was added and the m xture was
stirred for 30 mnutes. The sol vent was renoved and
776 ng of the title conpound 18 were isolated w thout
further plrification. 1H-NVMR (CDCI3): 6 = 6.84-6.27 (1

, 6.01 (1 H, 3.77 (2H), 3.28 (2H), 2.46 (2H), 2.32

CH), 1%@@"@&;,01]41[3%@ :c)l1 P50 (G, ik Ebel, 7RG 3 8.4, Ms (ESI

positive): BE9.¢ FMBIXY HE-ESIIMS0A31 2861 [amwa)] (mamp;drccaﬂbﬁmwgs}rm:tmeg).
yric acid 2,5-dioxo-pyrrolidin-1-yl ester HO - -

OHON O0O0 OO0 18 19 105 WO 2008/040441

PCT/ EP2007/ 008044 in To 3@art® (0.9 mmol)

4-[ 3- (et hoxy-diisopropyl -silanyl)-propyl car banoyl ] - but

yric acid 18, _sol ved 9 m dichloro-ngthane were

added 114 gy frydo ccinimide, 18% OH

Di et hyl am ho-Flzpr yl) - et hyl - car bodi i m te fiy@ ochlori de

and the m xture was stirred for 16 hours at 23C -

After addition of ymter and extraction w tils

di chl oronet hane the conbi ned organic extracts were

dried over sodiumsulfate. After filtration and
(o.-tertmtwﬁpamﬁy@my@téceﬂcsae crude product was purified by

chriomat ogr aphy ‘on si I|ca gel to give 172 ng (44% of

19. 1H-NWR (CDCI 3): 6 6.10 (11-1), 3.76 (2H), 3.28

(2H) ~_2.88 (4H), 2(2H) 2.33 (2H), 2.15 (2H),

-+ i T@zH) 1.22 g?k‘au(onl 05 (14H), 0.66 (2H ppm

Ho- S'M ( Et hoxy-di i sxgproopyl si l anyl) - propyl car banoyl ] - but
yr|c Val -1 3Al a- Ph y-N H2 0.05 mmol resin bound
prot ected peptide suspended in 2 mM DVMF was treated
with 0.15 nmol active ester 19 for 12 h. The reaction

into an et fi 8P Packc oo nare Rt b ek 200 Pl i Sl
butyl(hyairéxy)silyhhcetdte o 3ai (2 70memol 88% thg) FrAEtER6 (Ml&masﬁﬂén added. The
argon agrsggqq}ere glgg gwseoﬁ’ r{eh'abﬁnggy gﬁ%loaen aﬂm reacq m|x ul{'gtwas s?urred overnight at
room temperature and then filtered over Celite (eluent: EtOAc). Evaporation of the solvent gave
552 mg 2-(di-tert-butyl(hydroxy)silyl)acetic acid 14a (94%). '"H-NMR & = 1.05 (s, 18H, Si(tBu),),
2.04 (s, 2H, SiCH,). *C-NMR (CDCls, 100MHz): & = 20.7 (SiCH,), 21.0 (SiC), 27.4 (CH,), 178.5
(C=0). MS (ESI positive): 219.2 [M+H].

Part C
TBCA, NMM R H
R DMF )
R10-$i/\n/OH —_— R,O~§i/\n/N‘Biomolecule
R O R
14 15

(Di-tert-butyl-hydroxy-silanyl)-acetyl- Val-BAla-Phe-Gly-NH.,
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purified by HPLC to give 12%of 20. }\~ 00 0 Si NON
O-- ~i0O HNNN, HH-HO OOHOZ20 19 MS(ES+):
W ousR4Pent anedi oi ¢ aci d PCT/EP2007/008044

((S)-1-{2-[(S)-1-(carbanoyl net hyl - car banmoyl ) - 2- phenyl -

et hyl car banoyl ] -

et hyl car banoyl } - 2- et hyl - propyl ) - am de

[ 3- (1 uorB- d||sopropyl silanyl)-propyl]-amde 0 O 1~H
HO ~OSill'/- NN'" NON;IAN~~ N4, HHHHO 20

0 OHNNN;gAH:vv N4 HOO HHO 21 MS(ES+): 679. 20

—1= 1 "2¥os CT/ 07/ 008044 Model d
HO- ';I%QGEWWLEH%SI\/(?A‘%E EEE €l conpounds
T N3 (B hox—h:ll i"sopr opyl _sﬁjﬁyl )-propyl ] -benzanide H
1a ~i ~O. Si ~ ,,NH2 O Si ,1ba, i N | 22 0 17 To the solution
of 1.0 g 3-(ethoxy-diisopropyl-silanyl)-propylamne 17
in 10 m dichloro-nethane were added at 3C 535 pl
30 mg bﬁt&ﬁ%tyl% @ﬁan)gﬁgcé% deld F4dWB7 a) "5 MEL188M) TBCA and 14 mg

re was S irre
(137 pM) NMM were solved in 1ml DMF and stirred for 30 min. The reaction mixture was added

to 69 uM of the resin bound protected peptide suspended in 2 mi DMF for 14 h. The resin was
filtered, washed with DMF and dichloromethane. After cleavage from the resin with 1 ml of a
mixture of 85% TFA, 5% water, 5% phenol, and 5% triisopropylsilane, the product was

abtadd et AATDLE nnd meirifind b DL O A miva 2204 AF AR
[JI Uulpltatcu Wilh Ivi e aniG MUty u] TN v WV YIVe VU /U Vi T,

MS (ES+): 592.20

Part D
R H KF, K222,
AcOH
' N._. ' N._.
R10—§i/\ﬂ/ Biomolecule — F—§i/\ﬂ/ Biomolecule
R O
15 16

(Di-tert-butyl-fluoro-silanyl)-acetyl- Val-BAla-Phe-Gly-NH,

Fluorination model compound

Benzyl 2-(di-tert-butylfluorosilyl)acetate

HO‘-i—l— °V© _— F-_i,_ °\/©
Y Y

13a 13a-F
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1.5 hours. The m xture was poured into water,

extracted wi th dichl oro-nmethane and the conbi ned
wWoe@ani@4extracts were dried over sodi um sul f aPEI/ERF0DE008044

filtration and evaporation of the solvent 1.44 g

(97% of the title conmpound 22 were isolated as an

oil. "HNWR (400 MHz, CDCI3): 6 = 7.78 (2H), 7.50 (1

H, 7.43 (2H), 6.40 (1 H), 3.74 (2H), 3.46 (2H), 1.74

(2H), 1.19 (3H), 1.04 (14H), 0.71 (2H) ppm

Tl Ry 9 UL P RS L5 i

methoxiysaicylatdehgds (1. 7@ momol,0411 mg) in anhydrous dichloromethane (30 ml) was added

at roomiteam n%}BFeo ror(i1 qﬂg?ﬁ?ﬁo éﬁ_ﬁﬁ{Leet% Pab%m %S%QQ mmftﬁr stirring the

reactiommdwantsodndmaperattﬁe fdr)4 i3 tobalttiamwas hyidrolyzed W|th water (5 ml) and
vigourollsf SEHER SO £ Sl it dras i i i Heghgver MasOL

filtered aad sbiventsmrembued:by\avapdtrationashdeovaclum. Mhatcrudegroduct was purified by

column ARG Bt i tae KR o B o TR o RE *°

butylfluorogityljacetaty ¢3sF (88%pasinicetbriesesil. \ABAR &ad.07 (s, 18H, s.asu)z) 2.18

. 2n, SR 48 € b BT R AP AR or BWIR R v o=

20.8 (d/siey,3a.9 @ESIGI 74 (CH3ﬂf66CB @cH;), 18 @(AHCB) 128 5 (Ar-CH) 128.6 (Ar-

or), 145 B 4 SRR B i RIS BMBGS A Bl S s

positived). 38- D[M-a-lxm 2H, SiCH2), 1.01 (s, 14H, Sl (| Pr)2)
1.14 (t, 3H, 3JHH = 7.0Hz, CH3), 1.62-1.72 (m 2H,
CH2), 3.31-3.38 (g, 2H, 3JH H = 7.0Hz, NCH2),
3.68-3.75 (q, 2H, 3JH HEXAMPUEMY OCH2), 7.20 (br s, 1
H NH), 7.37-7.50 (m 3H, Ar-H), 7.67-7.72 (m 4H, Ar-
Hy, 7.85-7.88 (m 2H, Ar-H). 73C- NVR (CD3CN, 75MHz): 6
4-[3-(Etro-isobrdpyRsilaniiP-propyatbdmoylSubyric(4dB) , 19.1 (CH3),
244 (CH2), 43.8 (NCH2), 59.6 (OCH2), 118.2 (br,
Ar-CH), 127.8 (Ar-CH), 107 WD 2008/ 040441
PCT/ EP2007/ 008044 in 127.9 (Ar-CH), 128.5 (Ar-CH),
128.9 (Ar-CH), 129.9 (Ar-CH), 134.9 (Ar-C), 140.8
L MA-0), 144.8)(Ay-Q), 167.3 (C=0). 29Si -NVR (CDBCN,
s 20Meg ) - B ol 2 WS~ EBP positive): 370. 2
[ M CEt +OH+H] +. HR- E§| - M° 370. 2029 [ M CEt +OH+H] + (cal c.
"for C22H32NORSi : 370.2202), 392.1754 [ M OEt +OH+Na] +
The solgtipal of.500dng (22 AgnoI\NBxeP sxy-diBoprapyRelanyl)prepytamiaeiidrin @4 mi

dichlorotmgﬁgng WBB%BQE to 3°C, 276 mg dihydro-pyran-2,6-dione was added and the
mixture was stirred for 30 minutes. The solvent was removed and 776 mg of the title compound
18 were isolated without further purification. 'H-NMR (CDCl;): & = 6.84-6.27 (1H), 6.01 (1H),
3.77 (2H), 3.28 (2H), 2.46 (2H), 2.32 (2H), 2.01 (2H), 1.64 (2H), 1.24 (3H), 1.06 (14H), 0.66 (2H)

ppm.

4-[3-(Ethoxy-diisopropyi-silanyl)-propylcarbamoyl]-butyric acid 2,5-dioxo-pyrrolidin-1-yl ester

/(59\ N OH /\/st\/n\n/\/\ro J\Jg
Pt N N - o :

18 19
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N-[ 3- (Fl uoro-diisopropyl -silanyl)-propyl]-benzam de
F.Si~~N 1l OO 22 22-F 50 ng (156 pnol)

wWOR(8/04mEshoxy- di i sopropyl -sil anyl) - propyl ] - beneGRER®02®8044
was transformed in analogy to silanes to yield after
isolation and purification 28 ng (61 % of the title
conpound 22-F as an oil. "H NWR (400 MHz, CDCI3): 6 =

7.80 (2H)" 7.54 (1 H), 7.47 (2H), 3.50 (2H), 1.79
(2H), 1.68 (1 H), 1.12-1.03 (14H), 081(2H) ppm

To 300, U0 & PoasalstbrodToiahib sl BRBtamabupic,gegg 18, soves

in 9 mixighlate-methank' werel 2ddid~fi14fmg Nhdeoxy@t@cuBEmd@,Z‘aBg-mﬁ (3-

Dlmetr&'a%)ia& %E%yeg!bﬂ cg%ggﬁrm@él q%))dlrm&lrdg %gg EIH(‘?H[I] Iwas s‘ilrredc*or 16 hours

at 23°@rAfied addiorl bewatet andhextrdclioniwith dishiayomethiahé theer ¢atebined organic

extractd Wl FbIA b il e TR Pl Bl s\ pfeSRton 1% cruce
productives s_uhﬂa;tthy chaemategraphy oncsilitatdedtocgivel 72 mgddd %) vb $9.
’H-ngggﬁg@%?%f% HS”g}%zé; E@@?g%@ﬂ%.&”@?ﬁ@% @54 2h), 2.15 (21),
1.62 (2N)( B22 {3H)o 1 08i(il 4y 0@By([284) ppn) pr opy! ) bi phenyl - 4- car boxa

mde (97% as a white solid. 1H NVR (CD3CN, 300MHz):

6 = 0.75-0.83 (m 2H, SIiCH2), 1.05 (m 14H, Si(iPr)2),
4-[3-(Etho&p-diisopsorfyirsilar® b préii2garb8m3@1-ButPhc-Vei-R Ak PHBIGHHNH,

7.0Hz, NCH2), 7.16 (br s, 1 H NH), 7.37-7.51 (m 3H,

Ar-H, 7.67-7.73 (m 4H, Ar-H), 7.85-7.89 (m 2H,
0.05 m#ol tdsin HRGdkiRe CtEDPEPLidel Shdpehdedin=2 ! BMFdwasttéated with 0.15 mmol

active %sgc?rz'%@[ @ %é]ﬁ%gﬂ : dXtur%‘%A(/:a,sF(Iére%eieiggp%ashed with DMF
and dich@D&rh ethard IAFRCTIRPANOT6MARE dakin with 1 Ahlaf aGhiRiure 428%% TFA, 5%
11 br. Ar- 126. Ar - . 127.0.
water, 5% SHehpi, 31c 57%eigprepyfsiiane, 1 ooty Preapkates with MTRE and
purifiedi3BHBLC As gilie 12%3&.20. (Ar-C), 143.4 (Ar-C), 166.4 (C=0O.
19F-NVR (CD3CN, 282MHz): 6 = -181.7. 29Si - NVR (CD3CN,
79MHz): 6 29.8 (1JS; _F = 298Hz). MS (ESI p03| ti ve)
372.2. HR-ESI-MS: 372.2010 [ M+H % (Cabﬁ:’f(

s. W)gs?z_usg) \E\xém

19

NH

MS(ES+): 704.99

Pentanedioic acid ((S)-1-{2-[(S)-1-(carbamoylmethyl-carbamoyl)-2-phenyl-ethylcarbamoyl]-
ethylcarbamoyl}-2-methyl-propyl)-amide [3-(fluoro-diisopropyl-silanyl)-propyl]-amide

\/\?sn’\])/\ J\/\/U\I( \/YE \@ o 0

MS(ES+): 679.20
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Pent - 4-enoi c acid 2,5-di oxo-pyrrolidin-1-yl ester O

SOHO O~/ 25 26 0 To a solution of 5 g (49.9 mmol)
wW@eBA4H4enoi ¢ acid 25 in 250 nl  di chl or onet haneCTHEP207/008044

added 6.32 g N hydroxy-succinimde, 10.48 g ny

(3- D net hyl am no- propyl ) -et hyl -carbodi i m de

hydrochl oride and the m xture was stirred for 16 hours

at 23C. After addition of water and extraction wth

di chl or o- met hane the conbi ned organi c extracts were

| fate. After filtration and
Model %}-nj: uh evapora@ﬂélﬁ

1on the crude product was purified by
chromat ography on silica geI to give 8.8 g (89% of

t I ' H- NVR (CDCI 3): 6 =

N-[3- <E¥B§§%%bﬁfﬁﬁ?ﬂ§w&'@yﬁ% OI 2. 87((4H) )2 75
(2H) 253(2H) ppm PartAOO CI, 110N SiOOR
OO 26 27 (Chl oro-diisobutyl -silanyl)-pentanoic

/Uacudzsdueaéng 7é;;?i.nlw ester 0~3 C. 0 0 N Sl
oSN 00 09 257 500 nmg (2.54 mol) pent-4-enoic
acid 2, 5-di oxo- pyrrolldln 1 -yl ester 26a were solved

in 2 mM THE and 907 ng chl oro-dii sobutyl-silane
foll owed by a catal ytic anmount of Karstedts catal yst

To the 4810tidNDL200 §/ D@ty -disTpr oA 30andPBdgWamire 1ine (tifigithloro-methane
wore sl T B L AR 2By Ml oy Rl B i sreo o
1.5 hours. The mixture was poured into water, extracted with dichloro-methane and the
combined organic extracts were dried over sodium sulfate. After filtration und evaporation of the
solvent 1.44 g (97%) of the title compound 22 were isolated as an oil.

'H-NMR (400 MHz, CDCl,): 6 =7.78 (2H), 7.50 (1H), 7.43 (2H), 6.40 (1H), 3.74 (2H), 3.46 (2H),

1.74 (2H), 1.19 (3H), 1.04 (14H), 0.71 (2H) ppm.

N-(3-(ethoxydi-iso-propylsilyl)propyl)biphenyl-4-carboxamide

N
e nvés,k
HN o\

17 22a o

To an ice-cooled solution of 3-aminopropyldi-iso-propylethoxysilane (5.00 mmol, 1.09 g) and
triethylamine (6.00 mmol, 0.84 ml) in anhydrous dioxane (3 ml) a solution of 4-
biphenylcarbonylchloride (6.00 mmol, 1.30 g) in anhydrous dioxane (12 ml) was added
dropwise. The reaction mixture was stirred for 1.5 h at room temperature. Water (30 mi) was
added and the aqueous layer extracted with dichloromethane. The combined organic layers
were dried over Na,SO, and concentrated under reduced pressure. Purification of the crude
product by column chromatography (n-hexane / ethyl acetate 4:1) afforded 1.09 g N-(3-
(ethoxydi-iso-propyisilyl)propyl)biphenyl-4-carboxamide (55%) as a white solid.

'H-NMR (CDsCN, 300MHz): & = 0.68-0.73 (m, 2H, SiCH,), 1.01 (s, 14H, Si(iPr),), 1.14 (t, 3H,
Jun = 7.0Hz, CH3), 1.62-1.72 (m, 2H, CH,), 3.31-3.38 (q, 2H, 3Juy = 7.0Hz, NCH,), 3.68-3.75
(q, 2H, *Jun = 6.4Hz, OCHy), 7.20 (br s, 1H, NH), 7.37-7.50 (m, 3H, Ar-H), 7.67-7.72 (m, 4H, Ar-
H), 7.85-7.88 (m, 2H, Ar-H). >*C-NMR (CD;CN, 75MHz): & = 8.5 (SiCH,), 13.3 (SiCH), 18.0
(CHs), 19.1 (CH3), 24.4 (CH,), 43.8 (NCH,), 59.6 (OCH,), 118.2 (br, Ar-CH), 127.8 (Ar-CH),
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Part B RC.Si OORO RO _ SS®N RIO OROO
27 28
WG2(0B#@Eabut yl - (4- phenyl - but oxy) - si | anyl ] - pent BEIDER2007/008044
acid 2,5-dioxo-pyrrolidin-1-yl ester o O C.SIO OSl
O 27a 28a - 7 To the reaction m xture contai ni ng
5- (chloro d||sobutyl sil anyl) - pentanoi c acid
2, 5-di oxo™ pyrrolidin-1-yl ester 27a (2.54 mmol at
maxi mum) were added at 3C 2 ml THF, 781 pl 4-phenyl -

127.9 (2’5“(5’\-'1‘) %2@‘5 (AL EE\P]F’JZSJQ flhrﬁiéﬁ ‘5}2% g n}ﬁ ﬂ,ﬁ'@f?gﬂg (Ar-C), 144.3

(Ar-C),eb67r 22 @). FiSt-NMR (@DsCHtQtQMHZ) d’hel4c£brrb| ned organic

s (e SHHAAIS B MBENT It RES e 08 850 7 5B 30 1 o

C22H3NOeSic BT@I22¢12) 030 17 54{M- QEh-I‘(DHﬂ-Nd] ligalc Horo@akHg NaEh $i: 392.2022).
silica gel to give 762 ng (61 % of the title conpound
28a as an oil. "HHNWR (CDCI3): 6 = 7.35-7.28 (3H),

Fluorinatidh of modéddmpsureds (2H), 2.85 (4H), 2.66 (4H),
1.89-1.46 (12H), 0.99 (14H), 0.67 (2H) ppm
5-[ (4- Pol yst yr ene- net hoxy- benzyl oxy) - di i sobutyl -si | any

N-[3-(Fldorpeidapnopyt-sitemiyt)-pRofplchemzamide r ol i di n-1-yl  ester
PsI-~O oo cl.SI-,~0 o,Slo 27a 28a -2 110 WD
2008/ 040441 PCT/ EP2007/008044 in To a suspension of

| %(:‘2 ng-WANg resin in 10 p~dichl oro-nmethane was added

0" -Si

Wl‘eﬁ—’m;@l&u&ﬁ, i ni ng
5- (clal or o-di i sobutyl anyl ) - pent anoi c aci d

2,%5-di oxo-pyrrolidi 2Tyl ester 27a

50 mg (156 pmol) N-[3-(ethoxy-diisopropyl-silanyl)-propyl]-benzamide 22 was transformed in
analogy to silanes to yield after isolation and purification 28 mg (61%) of the title compound 22-F

as an oil.
'H-NMR (400 MHz, CDCI3): 0 =7.80 (2H), 7.54 (1H), 7.47 (2H), 3.50 (2H), 1.79 (2H), 1.68 (1H),

1.12-1.03 (14H), 0.81 (2H) ppm. *F-NMR (376 MHz, CDCI3): 0=-181.3 ppm.
N-(3-(fluorodi-iso-propylsily)propyl)biphenyi-4-carboxamide

nvis.k — Vik

(o)

22a 22a-F

N-(3-(ethoxydi-iso-propyisilyl)propyl)biphenyl-4-carboxamide (100 mg, 0.251 mmol) was
dissolved in anhydrous diethylether (5 ml). Boron trifluoride diethyl etherate (0.126 mmol, 16 pl)
was added. The reaction mixture was heated under reflux for 30 min. The solvent was removed
and the crude product was purified by column chromatography (n-hexane / ethyl acetate 4:1) to
give 90.8 mg N-(3-(fluorodiisopropylsilyl)propyl)biphenyl-4-carboxamide (97%) as a white solid.
'H-NMR (CD;CN, 300MHz): § = 0.75-0.83 (m, 2H, SiCH,), 1.05 (m, 14H, Si(iPr),), 1.65-1.75 (m,
2H, CH,), 3.33-3.39 (q, 2H, *Jy.u = 7.0Hz, NCH,), 7.16 (br s, 1H, NH), 7.37-7.51 (m, 3H, Ar-H),
7.67-7.73 (m, 4H, Ar-H), 7.85-7.89 (m, 2H, Ar-H). ’C-NMR (CDsCN, 75MHz): & = 7.4 (d, 2Jcs =
13.2Hz, SiCHy), 12.1 (d, 2Jc.r = 13.2Hz, SiCH), 16.2 (d, *Jcr = 1.7Hz, CHy), 22.7 (d, 3Jc =
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(2.54 mmol at maxi nun) 398 pl

1, 5-di aza-bi cycl o[ 3. 3. 3] undecane. The m xture was
wariosoed4f or 2.5 hours at 23C and after filtre€T/BPoDrenso44

resi due was washed wi th dichloro-nethane and dri ed.

713 ng (68% of the title conpound 28a-2 were isol ated

as solid.

5- (Pol yst §r ene- net hoxy- di i sobutyl - si | anyl ) - pent anoi ¢

acid 2,5-di oxo-pyrrolidin- 1-yl ester o CL: PSrot o

17Hz, %H692 4 né\fth 21 17 ?{ g%%@ Vf@gﬁ@?n'b@f 1278 (Rich), 127.5 (ArcH),

128.0 (Ar-ﬂlrl)oiZB WFPGHE W38 (And)eti3e. 8 Ar@RAHBANAMCY! 18684 (C=0). F-NMR

ng _5+ | 95 Ox,Ch ent an
(cosCK AR IAE7, TS PR N roltpE b oA 20352 20hup). ws e
positivedt 3T MR+BHSI1-ASE 3%282@0 [M+H]" (calc. for C,,H3:FNOSI: 372.2159).
1, 5-di aza- bi cycl o[ 3. 3. 3] undecane. The m xture was
stirred for 2.5 hours at 23C and after filtration the
resi due was washed w th EXAMBLE ¥- net hane and dri ed.
762 ng (62% of the title conpound 28a-3 were isol ated
as solid.
Pent-4-enéiPacids?, j«dexe-mirtobdin-1dyliestddut yl - si | anyl ) - pent anoi c
acid 2,5-dioxo-pyrrolidin-1-yl ester C\S -*-~0, O -
PS"~ Si OO 101 O 27a 28a - 4 To a suspension of 576
g4 2- hydroxyet h I-Jpol ystyrene resin in 10 ni
gl cht-oro- nethape fwas added the reaction mixture
25 cont ai ni ng 5-.¢(CAl oro-dii sobutyl -silanyl)-pentanoic
acid 2,5-dioxo- pyrrolidin-1-yl ester 27a (2.54 mol
at maxi nrum) and 398 pl

To a solutidn &F eéa(nblwﬁiog[p%n&a’dn'esrédﬁoai@m 250181 FEMbrnSethase were added

stirred fTor 2.5 hours at 23C and after filtration the
6.32 g Newrpxg-syacnifpide d9-44 ¢ M9 (&ermeHry@waPmI)aﬂaylcﬁar@mum'de

hydrocrﬁérider%cﬁtﬂé%.xtgfe wag sﬁﬂréd for 46BN 2388 Antdied o?.oclfwa@é’r and
as solid. Part 1 WD 2008/ 040441 PCT/ EP2007/ 008044

extractign Mbdghlqgo-mqtjwar;@ qqe cgmbingd Fadie exiracts wege diied\oyereodm sulfate.
After f|It?éilon%{dgolv%ﬁpé‘\iéﬂorétﬂmﬁhé Ml Drb QY Wad puffed by BRSh#ER&rSphy on

aci
silica gel to glvg 8.8 g);/ (89%) of the title compound 26 as an oil.

'H-NMR (CDCls): 8 = 5.89 (1H), 5.17 (1H), 5.12 (1H), 2.87 (4H), 2.75 (2H), 2.53 (2H) ppm.

Part A
O
o)
(o]
5-(Chloro-diisobutyl-silanyl)-pentanoic acid 2,5-dioxo-pyrrolidin-1-yl ester

o 7 cl o
g b — e s ob

I T,

26a 27a

500 mg (2.54 mmol) pent-4-enoic acid 2,5-dioxo-pyrrolidin-1-yl ester 26a were solved in 2 ml
THF and 907 mg chloro-diisobutyl-silane followed by a catalytic amount of Karstedts catalyst
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o0 OH cr--~ 10 0-0 28a-1 29a-1 To a solution of 100
nmg (204 pnol)
wG2(oB0iEaebut yl - (4- phenyl - but oxy) - si | anyl ] - pent BEIOER2007/008044
acid 2,5- dioxo-pyrrolidin-1-yl ester 28a-1in 2 ni
di chl or o- net hane were added 18.5 pl aniline, 28.3 pl
triethylam ne and a catal yti c anount of
di met hyl -Byri di n-4-yl -anine. The mixture was stirred
at 23C for 2 days and purified by chromatography to

were aﬁg%q 2} Zgzg)uggf g(‘?nn%ftpé ML%@@H%HQ gﬁgﬁ\iqd?_ﬁ\;vgs used directly

for the hedtredctidh. (9H), 3.63 (2H), 2.65 (2H), 2.38 (2H),
1.91-1.29 (8H), 0.98 (14H), 0.69 (2H) 0.63 (4H) ppm
Part D RLO, RHF, RHSi- NB onolecule Si N
Bi onolecule R O RO 29 30PartB
5- (Fl uoro-diisobutyl -sil anyl)-pentanoic acid
phenylamide NINIF. Si N ( ~1f I / ("ice( | 29a--1
30a-1F 2 WO 2008/ Q40441 PCT/ EP2007/ 00&044 n 49 m%

(1059
5- [D|| butyl B};ﬁn - butoxy? - S|Ia A]Mm
acid enyl am 1 was transforned in anaf 0

S|Ianols or, S|Ianes to yield after isolatieh an
purlflcatlon 22 ng (62% of the title corrpound 30a-1
Fas an oil. 1H NWR (400 MHz, CDClI 3): 6= 54(2H)

5- [Dusc(bgr.pjl (Sl pfegyil-b(uM)-su@%%p@g@o&@c@%&? cb@w(-éyzr@dmd -yl-ester
(2H), 0.71 (4H) ppm 19F-NWR (376 MHz, CDCl3): 6=
-166.9 ppm Radi ochem stry 18F-Fl uori de was

—g azeotropically dried<n the presence of Kryptofix 222

3., ot assi onate {1/mg) in 1-2 m CH3CN /
(;iji) by ating &jder jjogen at 100-130C for
15-39

27a 28a-1

To the reaction mixture containing 5-(chloro-diisobutyl-silanyl)-pentanoic acid 2,5-dioxo-
pyrrolidin-1-yl ester 27a (2.54 mmol at maximum) were added at 3°C 2 ml THF, 781 ul 4-pheny!-
butan-1-ol, 763 pl 1,5-diaza-bicyclo[3.3.3]undecane. After 2 hours the mixture was pured into
water and extracted with ethyl acetate. The combined organic extracts were washed with brine
and dried over sodium sulfate. After filtration and removal of the solvent the crude product was
purified by chromatography on silica gel to give 762 mg (61%) of the title compound 28a as an
oil.

'H-NMR (CDCls): 8 = 7.35-7.28 (3H), 7.24-7.19 (2H), 3.63 (2H), 2.85 (4H), 2.66 (4H), 1.89-1.46
(12H), 0.99 (14H), 0.67 (2H) ppm.

5-[(4-Polystyrene-methoxy-benzyloxy)-diisobutyl-silanyl]-pentanoic acid 2,5-dioxo-pyrrolidin-1-yl

ester

27a 28a -2
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mn. During this time 2 - 3 x 1 mM CH3CN were added

and evaporated to give the dried Kryptofix 222/
WE208B4@ehpl ex (up to 43 GBqg). After drying, aPGDERR00TINS044

of the precursor (150-300 pl of 5- 90 mMin DVSO

wi thout or with AcOH (3-5 pl) was added. The reaction

m xture was i ncubated in the range of anbient

tenperatufe (AT) - 110C for 15-20 nin to effect

| abeling. The crude reaction m xture was anal yzed by

To o RN RSB PLSARERIUTR, TALAGD. B 3ok iyt
mixtur¢ ¢@Rininglfe(chlbrordisnbotyl-sianyd)epentanoizcadid 2, 5edmxmpm¢lidim1-yl ester 27a
(2.54 n?rgcrallbérf g‘f iy ? §§5‘ é:be%%gbl%% 5e#]mecgne tfh'éem%uré tWsas stirred for
25 homﬂrsaF]ZﬁQJamd)aﬁenﬂﬁmnoo plye refsiduedvdst washedywithodiplylomrsmathaneand dried.
713 m%LG'Bg@%@eAﬁ%o%éogﬁH 382 whre3dolbtel asTs%ﬁg.} LA BLLLA SR A

di -i so-propyl -{4-[2-(tetrahydro-pyran-2- yI oxy)-ethyl]-

s Por RGO e R i By AR A0 UGB y e

‘é (4.3 (Bg). After_Wpeating at 90C for 30 min an aliquot
of thecreactlo,rg Jgxture was giluted with CH3CN (1

N (0 e crude reat+Pemyi«fure was anal yzed using an
andl yti'cal HPLC ( -1, /| H2O 90:10 isocratic,

20 mM/mn). The yiel#-determ ned by HPLC was 97% The
F-18 | abel ed product was confirmed by co-injection of
an aliquot of the reaction mxture with the F-19 cold

To a suspamsian df $46 mgigtroxymathyHBRIEstyreat eesih i Fingdichiobo-nietBane was

s b A, T LRERORT IR i i 05 s

pyrrolidin-14ll dster27a+H2.54 mmol bﬁnék!mfwn) antiFB98 14 d| S+tiaear-bixfyclo[3. 3. 3]undecane

The mném&eﬁg?éo at&?%%?%é{%’rép%@g n%ngg@'ﬂffrgp %q@gndga% \A(abshed with
dichlord-hmethbmieehdiiriedt 882 mgd82%) oKihe@Be ccompbewd 2883 Wdeg)isolated as solid.

After heating at 65C for 15 mn an aliquot of the
reaction mxture was diluted with CH3CN (1 m). The

5-(Polystyrethe-ateaqgtdiisobutydilany)-pearstanoia lagided)5-diixoepyamlidin-1-yl ester
anal ytical HPLC(PRP 1, CH3CN / H20 85:15 isocratic,
N

O ; (0]
Nk /\/O~ 4
SI\/\/YO.)Nj —» PS Sl\MrOb
o — (e}
o} o
a

28a-4

27

To a suspension of 576 mg 2-hydroxyethyl-polystyrene resin in 10 m! dichloro-methane was
added the reaction mixture containing 5-(chloro-diisobutyl-silanyl)-pentanoic acid 2,5-dioxo-
pyrrolidin-1-yl ester 27a (2.54 mmol at maximum) and 398 pl 1,5-diaza-bicyclo[3.3.3]undecane.
The mixture was stirred for 2.5 hours at 23°C and after filtration the residue was washed with
dichloro-methane and dried. 741 mg (76%) of the title compound 28a-4 were isolated as solid.

Part C
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1.2 M/mn). The yield determ ned by HPLC was 70%

2-[4-([ 18F] fl uoro-di-iso-propyl-silanyl)-phenyl]-ethan
w@RkooBoOt he silanol 1TOH 1 gl F HOv v HO v RCT/BRE200H)08044

4b -1F A solution of

2-[4- (hydroxy-di-iso-propyl -silanyl)-phenyl]-ethanol

(5.1 ng) in anhydrous DMSO (300 pl) and AcOH (3 pl)

was added"to the dried Kryptofix 222 / K2CO3 conpl ex

(364 MBq). After heating at 65C for 15 min an aliquot

of t reaction mxture was diluted wth CI—BCN(l m).

ﬁr@ rude reactiod m xture was ﬁg@b;égﬁd using @

anaﬂsy @ (HRP- 1, CH3CN /
1.& m/nin) Th"y el d determ ned by HM%“’"‘“”“"’

Radi osynt hes?so

N-benzy -2-(4-([18F] fluoro-di-iso-pr opyl sz\éyl ) phenyl ) a
cet am O—I\/F/ O H 10b-2 8b-2 - sol uti on of
I\I- benzyl 2 (4- (hydr oxyI di -i so- pr opyl SI | yl') phenyl ) acet
t) n anhydr ous OO plg and AcCH (3
5- [Dusqw;v%ehawea oxp-titay! PP%‘&”NF;?ﬁ{do?'\ Qylasud

conplex (1.51 GBqg). After heating at 65C for 15 mn

an aliquot of the reaction mxture was diluted with
114 WO 2008/ 040441 PCT/-EP2007/008044 in (1 m).

T e ude reac ion m anal yz,}ed usi ng an
anal X;—f éj CH3CN 5 isocratic,

e vyi eI d determ,gn’ed by HPLC was 90%

Radlzg;synt heS| s of 29a-1
2-(4-fluorodi-iso-propylsilyl)phenyl)-N(3-(3-(4-hydro
Xy-5-

To aso &éqr&QMMbXW&)@Mﬂfs%%% &%bﬂb&oﬂﬁkhﬂﬁw]zpétﬁd?é(amd 2,5-

rim-din- q&' propyl )acet ani de
dioxo- p;;rrolprim-dyy@egp& 28a31\in 2 nd di Iqqomnethprpq; wereddgedHa.5 ul anlhne 28.3 pl

triethylamine and a catalytic amount of dimethyl-pyridin-4-yl-amine. The mixture was stirred at
23°C for 2 days and purified by chromatography to yield 49 mg (51%) of the title compound 29a-
1 were isolated as an oil.

'"H-NMR (CDCl,): 8 = 7.54 (2H), 7.40-7.10 (9H), 3.63 (2H), 2.65 (2H), 2.38 (2H), 1.91-1.29 (8H),
0.98 (14H), 0.69 (2H) 0.63 (4H) ppm.

PartD
R
R,O. H FR H
| - /
R/ \/\/\[( Biomolecule I:(/s'\/\/\H/N‘Biomolecule
o) o}
29 30

5-(Fluoro-diisobutyl-silanyl)-pentanoic acid phenylamide

ST I
oo T Yo

29a-1 30a-1F
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10b-3 ' 8b-3 -'IF MCHO HO A sol ution of
2- (4- (hydroxyl -di -i so-propyl silyl)phenyl)-N(3-(3-(4-(
W@ 20980kt cycl o- hexyl oxy) - 5- ((1- PCT/EP2007/008044
nmet hoxycycl ohexyl oxy) met hyl ) t et r ahydr of ur an- 2-yl ) - 5- e
t hyl - 2, 6-di oxo-2, 3-di hydropyri m din-
1(6H) -yl ) propyl )acetam de (2.0 ng) in anhydrous DVSO
(150 pl) &nd AcOH (5 pl) was added to the dried
Kryptofix 222 / K2CO3 conpl ex (4 1 GBg). After 20 mn

49 ma Hq5 ree8 B BrseBHB- (L renpulssnaiatl BRaGE aPB RpSbyishide 20
was trabi3fdriyizd Gh Hsalogy todsilanslgloy silaneb tdHAbld dffeRi3olation aadiperification 22 mg

100: O . n 10 min, then CH3CN / H20
(62%) %GG"‘FBPmESU'?ﬂiﬁf—FC? The yield of the

'H-NMRr(206& MH CDRIJus met(eHmmad(zby HPLQHRZ.1339H), z:mm—bm 90 (2H),
deprot ection ste the reaction m xture was diluted
1.81 (2h)t h59 (2H), 9@@110%1%}2\)59&&' @H.AUGh(4k) pran- e iFSNMRLEB76 MHz, CDCls):
5= -16§§3:p§13‘k light cartridge. The cartridge as washed with
m H20 and then eluted with 1.0 m CH3CN. To
the eluate 0.5 mM of 1 N HCl was added. After

i ncubation at AT for 5 ghio thAuot of the reaction

m xture was diluted wt ). The crude

reaction mxture was analyzed using an anal yti cal
18 - < ; : 2230658y i :

F-Fiulibdwag BEsohonlaly AR e itsen O B0pieh 223 L), bigEium

carbonatee(1rmagliindemi SHLCHNUHO(3d) by healinddndsar niteagenrat 16e+1303C for 15-30
min. DY ERAE £8.51 1 GHHENets A o cyspotpted fp i tae ied Kryptof
222 / Ky@0s complex Pireto@3/GRER After drying, H@oRtiogjof the precrsor (|4|59-300 i of 5—
90 mMH“&N&WMgW@. MBS ol B gl eh PR MBG incutites
in the reage eRoBZENCe®Parture{AT) - 110°C for 15-20 min to effect labeling. The crude
reaction mixture was analyzed by analytical HPLC (columns: Hamilton PRP-1, 250 x 4.1 mm, 7
u or ACE C18, 50x4.6 mm, 3 u). The peak of the ['°F]-labeled product was confirmed by
coninjection or by comparison with the HPLC retention time of its non-radioactive reference

molecule.

[*®F]Fluoro-diisopropyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane

"F

et -
THPO THPO

3b 3b-1F

A solution of di-iso-propyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane (5.0 mg) in
anhydrous DMSO (300 pl) was added to the dried Kryptofix 222 / K,CO; complex (4.3 GBq).
After heating at 90°C for 30 min an aliquot of the reaction mixture was diluted with CH;CN (1

ml). The crude reaction mixture was analyzed using an analytical HPLC (PRP-1, CH;CN / H,O
90:10 isocratic, 1.0 mi/min). The yield determined by HPLC was 97%. The F-18 labeled product
was confirmed by co-injection of an aliquot of the reaction mixture with the F-19 cold standard on
analytical HPLC (refer to Figs. 1A, 1B, 1C).
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['BF]Fluoride was eluted fromthe QVA Light cartridge
(Waters) into a Reactivial (10 mMl) with a solution of
weoopHaf4ex 222 (5 ng), potassium carbonate (1 PEI/EP2007/008044

water (500 pl) and MeCN (1.5 nl). The sol vent was
renoved by heating at 100C under vacuumw th a stream
of nitrogen. Anhydrous MeCN (1 m) was added and
evapor at el as before. This step was repeated again to
give the dried Kryptofix 222/ K2CO3 conmplex (2.0 GBq).

2-[4- ([1&]@8}& ﬁ’%ﬁ’ ﬁyff"a‘*xé?“?“@ﬁ%fh?@ gp;ﬁg}/lg-y_ NH2 10b- 1

(1.0 rrg) in anhydrous DMSO (300 pl) and AcOH (3pl)
was, added. After ,heating at 90C for 15 m ns an ali quot
of-(the reactlon—ﬁthure was diluted with MeCN (1 ).

N/@FRQ ude L;g@oy-m xture was anal yzed using an
HO al yt

i cato (Col um Hamilton PRP-1, 250 x 4.1 mm
AP, 1. O m/mg,«sSol vent MeCN H20 45:55 isocratic 15
mns). The yield determned by HPLC was 53% The peak
of the [18F]-I abel ed product was confirned by

A somt@rralfgggg&. d;g{}frggﬁga;&gxpﬁaﬁﬁ e)?h y&?ﬁ%paﬂgﬁ{d d%ds[l\gé[&so (300 pl) and
AcOH @nuwss adyleg) to thedried m(gazzA KeGLucomplexf(589 MBq). After heating at
65°C fdi" 1@%‘@3% %qugl detmé Féyég{)]rhm %%&%@%Yéﬂgybrd%ﬁwmﬂf) @@ crude
reactiof gixpie ma%aiﬁ'@d! qeo“g $TEa- ytisa! WPYPHBRPx!, ZHAON KALOBS: 18 isceratic,
1.2 i @yué@ o@%erﬁﬁ‘f@d by \HPEE Wedog at 65C for 15 mn an

guot e reaction mxture was diluted with
CHSCN (1 m). The crude reaction m xture was anal yzed

e B s R 20,

was 89%
3- ([ 18F] FI ug_(o di i sopropyl -si |l anyl) - phenyl ] - propany
adv- [ 3Al a- Phe<@ y-NH2 HO.Si O N N NX N--yNH2 ieF S N

O-NH2 HA%@;D)@ HO\ 1/ HOOH= HO 10e-1 Be-118F
Ho 16 WO 2698 441 PCT/ EP2007/ 008044 m A sol ution of
adon] 3- (hydr oxy.@d - i so- propyl -si |l anyl)-phenyl]-propyl -

| -RAl a- Phe-A y-NH2 (2.0 ng) in anhydrous DMSO (300
pl) and AcCH (3 pl) was added to the dried Kryptofix

A solut|3123f 3- [&&Q@oxycmm spbp9|4k;||aﬁ Pyl Adth&rol tteafmgmin ahhﬁﬂ&s DMSO

fo n ali iQn_m xtur
(300 pl) and AcOIIP(g Swas ad% dto 81e c}rled Krypto¥|x 222 | K,CO5 complex (364 MBq). After

heating at 65°C for 15 min an aliquot of the reaction mixture was diluted with CH;CN (1 ml). The
crude reaction mixture was analyzed using an analytical HPLC (PRP-1, CH;CN / H,O 85:15
isocratic, 1.2 ml/min). The yield determined by HPLC was 86%.

Radiosynthesis of N-benzyl-2-(4-(['°F]fluoro-di-iso-propylsilyl)phenyl)acetamide

Si SI—(: >—,
>)\ °> N >-
10b-2 8b-2 - 'F
A solution of N-benzyl-2-(4-(hydroxyl-di-iso-propyisilyl)phenyl)acetamide (5.0 mg) in anhydrous

DMSO (300 ul) and AcOH (3 pl) was added to the dried Kryptofix 222 / K,CO3; complex (1.51
GBaq). After heating at 65°C for 15 min an aliquot of the reaction mixture was diluted with CH;CN
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diluted with CH3CN (1 m). The crude reaction m xture
was anal yzed using an anal ytical HPLC (PRP-1, 10 nM
WK20RO044h CH3CN / H20 (7:3) / 10 mM K2HPO4 i nPEREP2007/008044

70: 30 isocratic, 0.8 mM/mn). The yield determ ned by
HPLC was 46% The F-18 | abel ed product was confirned

by co-injection of an aliquot of the reaction m xture
with the B-19 cold standard on anal ytical HPLC (refer

to Figs. 2A, 2B, 2C). Radi osynt hesis of

benzyl - 3- (4- 8F] f1 uoro-di-i.sQ-
(1 m). R Gk e BRAR e e ARaBiE RRE 2B ARt HF U PR A Brion
H,O 75:DblisobkatiSi -0 miimiBY. The'yield\detetmined by (B'fPLC was 90%.
N-benzyl - 3- (4- (di -i so-propyl silyl)-3-nmethyl phenoxy) pro
panam de (5.0 ng) in anhydrous DVSO (300 pl) was
Radiosyfithesistod 2t(héludfdd®tiol=ﬁryp,tlﬁfyl)phé}ﬁlla M (:K(Z%G@Shmmy Bx (2.1

GB ter heati u
(hyaropyrabthy e rabisar ) el 2 p A R e (-
yl)propyhécetsride reaction m xture was anal yzed using an

anal ytical HPLC (PRP-1, CH3CN / H20 75:25 isocratic,

1.0 mM/mn). The yield determ ned by HPLC was 73%

Radi osynt hesi s

s8F] f | uor o-di -i so-prop |§<J:3§/|)-3,5-dim

N-bgnzyl '36(4' pod o w
eth I enpx opanamni de_0 F i | "B Sl S
L/EI%?{; g - '"FAoluti

N
H
N DENEYI - 3- (4- (di -i so-pr %H‘*yl) ,5- di met hyl phenoxy
MCHO - \pf opangpi,de (5.0 ng) iwe ydr ous DI\/SO (300 pl) was
mcHadded to the dried Kryptombx 222 / KBEOB conplex (3.3
GBg). After heating at 90C for 15 mn an aliquot of
the reaction mxture was diluted with CH3CN (1 ml).
A solutibimeof @r (el bydrezydidi-to-propy|sityd pinersy a4 84364 lusietrgpxgey clo-hexyloxy)-5-((1-

metho>5‘?‘\_/r&§51 Iﬁﬁx&%lxy)tﬂfﬁd{yl Al yéroée X e%\-& fq5g‘ﬁﬁ%yl%?é%xosfﬁg%/idﬁdf.yrimidin-
1(6H)-WPraiy0) 8Lt ddntie](2R0HG BR20My 4 @8 MMSO (150 Mly and AcOH (5 ul) was added to
the dried Kryptofix 222 / K,CO; complex (4.1 GBq). After 20 min at 90°C an aliquot of the
reaction mixture was diluted with CH;CN (1 ml). The crude reaction mixture was analyzed using
an analytical HPLC (PRP-1, gradient CH;CN / H,O 30:70 — 100:0 in 10 min, then CH;CN / H,O
100:0 for 15 min, 1.0 mli/min). The yield of the protected product determined by HPLC was 72%.
For the deprotection step, the reaction mixture was diluted with 9 ml H,O, the passed through a
Waters tC18 Sep-Pak light cartridge. The cartridge as washed with 2 x 5 ml H,O and then eluted
with 1.0 ml CH;CN. To the eluate 0.5 mi of 1N HCI was added. After incubation at AT for 5 min
an aliquot of the reaction mixture was diluted with CH;CN (1 ml). The crude reaction mixture was
analyzed using an analytical HPLC (PRP-1, gradient CH;CN / H,0 30:70 — 100:0 in 10 min, then
CH5CN / H,0 100:0 for 15 min, 1.0 mi/min). The radiochemical purity of the product determined
by HPLC was 72%.

2-[4-([*®F]Fluoro-diisopropyl-silanyl)-phenyl]-acetyl-Val-BAla-Phe-Gly-NH,

)
©\)k I( \/\[rﬁy?\”/\g/m . -Q Q)LFIA/“\/\'JEJH/ITNHZ
e QU
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Benzyl 2-(di-tert-butyl-[18F]fluorosilyl)acetate HO O
\'l "~o\ | 13a 13a - 16F A solution of benzyl
WQ2qodio4met t - but yl (hydroxy)silyl)acetate (5.0 neQT/EP2007/008044

anhydrous DMSO (300 pl) and AcOH (3 pl) was added to
the dried Kryptofix 222 / K2CO3 conpl ex. After 15 mn
at RT an _afimint of the reaction m xture was dil uted
with CH3CN (1 nl). The crude reaction nixture was
anal yzed usi ng an anal ytical HPLC (PRP-1, CH3CN / H20
85:15 isocratic, 1.2 m/mn). The yield determ ned by
HPLC was 79% Radl osynt hesi s of

["*FIFlgorigdeiwasealtted frogl fhel@MAdiight Icpeiidgey(Watets) jrBsia ReRictivial (1OMhl) with a

solutioh f Wp@ﬁéﬂézgs@’%'\béﬁg?s.% Fiomatg (Nnd) ih'wlér (Bo6"ay Ana MbCN (1.5

ml). The-soivient was rmmqbwmwmgmnomqmyaeum witB Al streBiveefGitrogen.

Anhyd%,.:)g\w\?l\e}aéh?gmg a&% Qtil{wééd%n:afezl %ﬂ 36)%%0;}' gh%@?&é&s répeated again to

give the dripd Kxyptofixt 222/KJ0€2st Gomaplen (25(DGanrA ddlutidnnof @d[4athiydreay-diisopropyl-

stany el ab IV QPG MPS L U el L dniloy s dsoo w ano

AcOH @nd)lwesi adaled Hite? HefiRg At 90T folvil K2R dn aliquoCbBIGN réadtid® mixture was

diluted Mt}\?h)le()éN {‘?H”MT % @H%eieg?%%@gp%é gva'ﬁ%(ﬁc y%c'é Sgag/an analytical HPLC

(ColumRcdiaroitgm PREST, SZWx 4.1 mm, 7y, 1.0 ml/min, solvent MeCN/H,O 45:55 isocratic 15

n 0I[ 8F] f L .uar.osib

mins). S 8 erfiod Y BPFG e S e e e | Phoabelgs Brok e wes
confirmel byrconinjdetiai8 WO 2008/ 040441 PCT/ EP2007/ 008044 A

sol ution of

N- benzyl - 2- (4-(di-tert-butyl silyl)phenyl)acetanm de (5
Radiospmthesis obiN+oeae el (YBEIfIU8M0di-igd- propaisilyapptiedy fppoparantde ed

Kryptofix 222 /| K2CO3 conplex (2.3 GBq). After 15 mn

at 65C an aliquot of the reacti on m xture was dil uted

thCHS (1 m). _The crude action mxture was
Na su%'l ng an’fQ |caI LrC(PRP 1, CH3CN / H20

080" 2 o}&ratl c }3_@ yi el d

10e-2 8e-2 ISF

A solution of N-benzyl-3-(3-(hydroxyl-di-iso-propylsilyl)phenyl)propanamide (5.0 mg) in
anhydrous DMSO (300 pl) and AcOH (3 ul) was added to the dried Kryptofix 222 / K,CO,
complex (1.61 GBq). After heating at 65°C for 15 min an aliquot of the reaction mixture was
diluted with CH;CN (1 ml). The crude reaction mixture was analyzed using an analytical HPLC
(PRP-1, CH;CN / H,0O 80:20 isocratic, 1.0 ml/min). The yield determined by HPLC was 89%.

3-[3-(["*F]Fluoro-diisopropyl-silanyl)-phenyl)-propanyl-Val-BAla-Phe-Gly-NH,

10e - 1 8e-118F
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determ ned by HPLC was 73% Radi osynt hesis of

N- benzyl -2-(4-(di-tert-butyl [ 18F]fl uorosilyl)phenyl)ac
wee@ade4fromthe silanol OH _Q Si ~ J S1 ~~PA/EPHOT08044

H 10h 8h . +eF A solution of

N- benzyl - 2- (4-(di-tert-butyl (hydroxy)silyl)phenyl)acet

am de (5 ng) in anhydrous DMSO (300 pl) and AcOH (3

pl) was aflded to the dried Kryptofix 222 / K2CC3

complex (1.9 @Bqg). After 15 mn at 65C an aliquot of

h [ ' ~di ith .
w sodof EREGh AR S BBy AT iy 20 mo
in anhydraty DMSO (38BL40) 4rieRfeQH (EH) Ghas/ add2dt@ thealiied Krpptofit 222 / K,CO;
compl%é&.gséﬁgﬂ@egn%twgealt godé%?réb] rﬂ%danb%qtlg)tLo tr\wl\éafc’eagﬁg/r? mixture was
diluteddwitHFCHgEN (1 trdy. Thé studegeagtion-milkemg Was ahglyzed/asifg an anplytical HPLC

- Val - - Hi - . . .

PRe-{ cofBy s RPN 71204 10 o1 1B RFHHOTO3 st 08
mi/minD TheQieid NetdriNinddy HPLE s 45%- TeF-1&1abelddigradudt ®ablconhfirmed by
coiebgr AR e gl e Ao et e

(refer tBETGS=RADAB/ DT)B044 A sol ution of
2-(4-(di-tert-butylsilyl)phenyl)acetyl-Ava-d n-Trp-Al a
-Val - NVe@ y- Hi s(3Me) - [ 4- (R) -

Radiosynthesis of N-benzyl-3-(4-(['°F]fluoro-di-iso-propylsilyl)-methylphenoxy)propanamide from

the hydrosilane

ax % — o B

7f 8f - 1BF

A solution of N-benzyl-3—(4-(di-iso-propylsiIyI)-3-methyIphenoxy)propanamide (5.0 mg) in
anhydrous DMSO (300 ul) was added to the dried Kryptofix 222 / K,CO; complex (2.1 GBq).
After heating at 65°C for 15 min an aliquot of the reaction mixture was diluted with CH;CN (1
ml). The crude reaction mixture was analyzed using an analytical HPLC (PRP-1, CH;CN / H,O
75:25 isocratic, 1.0 mli/min). The yield determined by HPLC was 73%.

Radiosynthesis of N-benzyl-3-(4-(['®F]fluoro-di-iso-propylsilyl)-3,5-dimethylphenoxy)

propanamide

oy e — oy &

79 8g - '*F

A solution of N-benzyl-3-(4-(di-iso-propylsilyl)-3,5-dimethylphenoxy)propanamide (5.0 mg) in
anhydrous DMSO (300 pl) was added to the dried Kryptofix 222 / K,CO3; complex (3.3 GBq).
After heating at 90°C for 15 min an aliquot of the reaction mixture was diluted with CH;CN (1
ml). The crude reaction mixture was analyzed using an analytical HPLC (PRP-1, CH;CN / H,O
80:20 isocratic, 1.0 ml/min). The yield determined by HPLC was 48%.
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am no-5-(S)-net hyl heptanoyl]-Cpa-NH2 (1.5 ng) in
anhydrous DVSO (150 pl) was added to the dried
WEeappafiex 222 /| K2CO3 conpl ex (43 GBqg). Aft er PCIHEPI0NT008044
at 70C for 30 min an aliquot of the reaction mxture
was diluted with CH3CN (1 m ). The crude reaction
m xture was anal yzed using an analytical HPLC (PRP-1,
10 MM K2HPO4 in CH3CN / H20O (7:3) / 10 mM K2HPO4 in
H20O 70: 30 isocratic, 0.8 m/mn). The yield determ ned
by HPLC was 19% Radi osynt hesis of
2-(4-(di-tert-butyl[18F] fl uorosilyl)phenyl)acetyl -Val -
Benzy|Q&&-M%yl@“ﬂﬂ%sﬂwmtdn@ silane H* F* S OSi -aN
NNH= ONN* NHE HHNr HHHOOOHOO i OO
7h 1 8h-1 A solution of
di-tert-butylsilyl enyl ) acetyl - Val - PAl a- Phe- Q3
HO- s,ﬂi/ (2.0+19) in_ DMSO (300 NI) was added
o the dried Krypt_gilox 222 | K2CO3 conmplex (25.4 GBQq).
After heat i ng OC for 20 mn the reaction mxture
Was diluted with 4.0 nP**HPLC el uent (CH3CN / H20
(55:45) + 0.1 %TFA) and an al i quot of this sol utlon
was diluted with Z? The crude react

A solutienof eﬁlézy\was(d'atﬁmby&sé@ye@xw)g"ﬂ caiass (A9 6w 'm@d(MFDMSO (300 i)
and AcO¥ é@l}ﬂl)@é&“’%éd}o%%d Kr;)fl?&f]x(z"éﬁ)K (:o],Qo 52 IWFE¥1 8 Rhin at RT an

25 isocratic . ield determ ned
""'QQ*“HPE@"“W“EB‘%’"THI'@P@(‘ﬂ'tﬁtq N/\Hsml‘ he-¢T&de ireaction mixture was

/H % 548odFalic, 15Pmi/ The yield
analyzéoetﬁga\?) éﬁﬁn%ﬁk@ HprU(ESR (')D ,‘1\@;: FA, ?gggr atic, IC. miimin). The yie

detennwpﬂ@yrﬁPL&]waﬁ ﬁ8/°de5| red product peak was collected
(2 6 GBg, 15%d.c.). Radi osynt heS|s of
2-(4-(di-tert-butyl[18F] fl uor03| FEhenK‘Féacetyl Ar g-
Radiosywthes Af Fqitert-AutyiiuoragiheigoptyliV @ henCNEBH1 20" WO
2008/ 040441 PCT/ EP2007/ 008044 n HNyNH, I

A solution of 2-(di-tert-butyl(hydroxy)silyl)acety!-Val-BAla-Phe-Gly-NH. (2 mg) in anhydrous
DMSO (300 ul) and AcOH (3 ul) was added to the dried Kryptofix 222 / K,CO; complex. After
heating at 50°C for 15 min an aliquot of the reaction mixture was diluted with CH;CN (1 mi). The
crude reaction mixture was analyzed using an analytical HPLC (PRP-1, 10 mM K;HPO;, in
CH3CN / H,0 (7:3) / 10 mM K,HPO, in H,O 60:40 isocratic, 0.8 mi/min). The yield determined by
HPLC was 82%.

Radiosynthesis of N-benzyl-2-(4-(di-tert-butyl['°Flfluorosilyl)phenyl)acetamide from the silane

8h - 'F
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\~NHN1 \iSIf NHNHOJOB OOHOCHIA \' I NNNv N
NA, NN~-NNH= HOOHO- HOHOHOI O NH= rna
WORMBEIHO4UINH ~" N~ F.SI NHNH OH H H ONH OH PCI/EPINO™08044
NNN~ NNN HOOHOHOHOHO Y ONH 8h-3 tF A

sol ution of
2-(4-(di-tert-butylsilyl)phenyl)acetyl-Arg-Ava-An-Trp
-Al a-Val -NMed y-Hi s-Sta-Leu- NH2 (2.0 ng) in anhydrous
DMSO (150 pl) was added to the dried Kryptofix 222 /

K2COB . co . 30 . After heati .11 [
A soluighy ShpeRAY - s Terb Pty bl sr s (o8l it hiploe gso (oo
ul) was \Wdb&d (3BEeNried KN pPtofixT2E CK 0, dopemie (218 GBx). Wfier Wasnin at 65°C an
sicuot S0 F PR M WO MR ENLT1 i rpion b Rhure wes
analyzegz.tQir@ 8’5araal li‘aBHiEl(j:C (ﬁRp'L?g /cr%%:« nmcur's?:_)zo iSticeatig] @/8dnl/min). The yield
etermun Wwas % e reaction mxture was
964 by HPLC et 7 4%

determiped Ry O M HPLC el uent (CH3CN / H20 (45: 55)
+ 0.1% TFA). This solution was injected into a

sem - prep HPLC X ; .
RaciosyieRsi P RPEMS- @apHenpu Filoros ghenen fatStameR from the silano
m/mn) and the desired product peak was coll ected
(455 MBg, 25%d.c.). Radiosynthesis of
i-tert-butyl [18F]flu silyl) phenyl)acetyl - Arg-

2-(
oH Aya- BKn- Tr p—Aka- Val 3% sTSMe) - St a- Leu- N H2
¥ . el

'/

10h 8h - °F

A solution of N-benzyl-2-(4-(di-tert-butyl(hydroxy)silyl)phenyl)acetamide (5 mg) in anhydrous
DMSO (300 ul) and AcOH (3 i) was added to the dried Kryptofix 222 / K,CO, complex (1.9
GBQq). After 15 min at 65°C an aliquot of the reaction mixture was diluted with CH;CN (1 ml). The
crude reaction mixture was analyzed using an analytical HPLC (PRP-1, CH3CN / H,0O 80:20
isocratic, 0.8 mi/min). The yield determined by HPLC was 68%.

Radiosynthesis of 4-(Fluordi-tert-butylsilyl)-phenylacetyl-Ava-GIn-Trp-Ala-Val-NMeGly-His(3Me)-
[4-(R)-amino-5-(S)-methylheptanoyl]-Cpa-NH;

7h-2

8h-2 '°F
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121 WD 2008/ 040441 PCT/ EP2007/008044 in HNvNH, 1%

N(H Hg"l NHNON IX\ I OHNNHNNN~NHN\H NNOGPp
WO 2884HHO H O HO O NH= 7h-4 HN | NH= ~/ NHPCBEP100Mb98044

NOHMN-~H/ NNNNNNNNH=OHO OOHOHPHP/ H

p O\NH2 8h-413F 7 A solution of

2-(4-(di-tert-butylsilyl)phenyl)acetyl-Arg-Ava-An-Trp

-Ala-Val -G y-H s(3Me)-Sta-Leu- NH2 (2.0 ng) in

anhydrous DVMSO (150 pl) was added to the dried

fi 222 | .
A solutgi i @irten pubiSgIPa RcrUrR SR Al Vek MGl Hisgme-4-R)
amino- BG(SFMéfhyWéﬁtanéylh ThadNry 6 ﬁ@ﬂ‘hr(hlldfdu)s DM%® (t50de was added to the

o i R ok e e e B PR 1 e 55 St o e

reactnoﬂ-%ﬁMeW@%tédMW@-@Cﬂfu mIf5he drilde réabiidh mixtile was analyzed using

o s G b SR BBk RS 615 57t £ o

70:30 i§deriieNo/s hizRing. 4heSisld Hefbriifeli) HPID WassIQbaIt | on was
injected into a sem-prep HPLC (col utm: ACE C18, 250

x 10 nm 5p; CH3CN / H20 (45:55) + 0.1% TFA

Radios{MAESistbf 2-(4-&ifertb(tyi V¥ INab®shIpheaR)dcet)|-VaoBAI&PHReGlY-NH, from th
@ Ios&/as clo Iec(:t gjoll (55 % ]BOA)sdy”Ep .W Ragll os%@hem S Igf 2 rom e

silane 2. (4-(di-tert- butyl [18F]f|uor03|lyl)phenyl) N-(3-(3-(
4- hydr oxy- 5-
(hydr oxymet hyl )t et r ahydr of ur an- 2-yl ) - 5- met hyl - 2, 6- di ox
~ 0-2,3-di hydr opyri ni di n- 1( 6H) Ayl)propyl)acetarri de H/

sn@\/u\s O SlN\j\N/wrNHz L XS'O\A\J:"/ \/YN\)LN/\H/NH
O O°

7h-1 8h-1

A solution of 2-(4-(di-tert-butylsilyl)phenyl)acetyl-Val-BAla-Phe-Gly-NH; (2.0 mg) in anhydrous
DMSO (300 pl) was added to the dried Kryptofix 222 / K,CO; complex (25.4 GBq). After heating
at 90°C for 20 min the reaction mixture was diluted with 4.0 ml HPLC eluent (CH;CN / H,O
(55:45) + 0.1% TFA) and an aliquot of this solution was diluted with CH;CN (1 ml). The crude
reaction mixture was analyzed using an analytical HPLC (PRP-1, 10 mM K;HPO, in CH;CN/
H,O (7:3) / 10 mM K,HPOQ, in H,0 75:25 isocratic, 0.8 mi/min). The yield determined by HPLC
was 35%. This solution was injected into a semi-prep HPLC (column: ACE C18, 250 x 10 mm,
5u; CH3CN / H,0 (55:45) + 0.1% TFA, isocratic, 3.0 ml/min) and the desired product peak was
collected (2.6 GBq, 15% d.c.).

Radiosynthesis of 2-(4-(di-tert-butyl['®FIfluorosilyl)phenyl)acetyl-Arg-Ava-GIn-Trp-Ala-Val-
NMeGly-His-Sta-Leu-NH,
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HH p NONOMHO-J HO MHO HO 7h-5 8h-5 -11F A
sol ution of
wQ2qogofdit tert - butyl silyl) phenyl) - N ( 3- ( 3- (4- (RCTrEPI00%§08044

cycl ohexyl oxy) - 5- ((1-
nmet hoxycycl ohexyl oxy) met hyl ) t et r ahydr of ur an- 2-yl ) - 5- e
thyl -2, 6- di oxo- 2, 3-di hydro-pyri m di n-
1(6H) - yl)bropyl)acet amde (2.0 ng) in anhydrous DVSO
(150 pl) was added to the dried 122 WO 2008/ 040441
PCT/ EPZ044,008044 1 Kryptofix 222 / K2CCB8 conpl ex
(4 03 . After 20 n at 90C an aliquot of t he

u\ reactlon m xture was_gj,l uted wths&3 1,m). The

ué e re.actlon %t l;ﬁrpa Z/$q>&|\ﬁ§
80: 70 -

..
1000|‘h 10 m‘hiel‘?CI—B / H2'b016(f/0'fop 15 mn,
1.0 m/mn). Thesym of yields of the'protected,

nopr ot ect ed and depro,;,gct ed product(s) determ ned
byy HPLC was 68% For the deprotection step, the
reacti o _nm Xture was diluted with 9 nl H2O the
passed tﬁ,ﬁough a \Wat @ t C18 Sep-Pak |ight cartridge.
'-F\\/The carfridge as washgdth 2 x 5 wh H2O and then
ut dvlethlomo CH3gNe T the U'en Q. of 1 N
gSyradded ™A Mb;]gym% 5 NINPIHR - an
aI i quot °of the°re\qc’{|®n m'xture Wa @(rlut“ecbvvith
CH3CN (1 m). Theg-ggude reaction m xture was anal yzed
using an anal ytical HPLG&:PRP-1, gradient CH3CN/ H0
30:70 - 100:0 in 10 mn, then CH3CN / H20 100:0 for 15
mn, 1.0 m/mn). The r adi ocheri cal purity of the
A solutipn ofi2-¢4-(digeroutyheilsll) the niificetyleis g 9626 G IRald p A8 3-viah Bbes I pHis-Sta-Leu-

. I o i |yl . o d-

NH, 2 0l 6 BRI BIRY 1SRRI Sddod DEBN RLRRIRYE S 1CRO,

comple2 2230 GBg)\ Afteruteiatimg aff 110°C for 20 min an aliquot of the reaction mixture was

. 1 i4,S0 |_si: r ' = 4-

s Y B ENJT T HRORLI0 RS A SN R L

(ACE CpB)gma'@namieWI KeHPQeindPH &N KHy@t(6:8) k1Q &M K.HRQOB H,O 5:95 - 95:5in
I i 501 [: t i

7 i, £, 188 Pl oMBAREe PRy oo TR e iR i yas i

with 4.0ThieHPLC eluent (CH;CN / H,0 (45:55) + 0.1% TFA). This solution was injected into a

semi-prep HPLC (column: ACE C18, 250 x 10 mm, 5u; CH3;CN / H,0 (45:55) + 0.1% TFA,

isocratic, 3.0 ml/min) and the desired product peak was collected (455 MBq, 25% d.c.).

Radiosynthesis of 2-(4-(di-tert-butyl['®F]fluorosilyl)phenyl)acetyl-Arg-Ava-Gln-Trp-Ala-Val-Gly-
His(3Me)-Sta-Leu-NH,
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crude reaction m xture was anal yzed usi ng an

anal ytical HPLC (PRP-1, CH3CN / H20 85:15 isocratic,
WA 208404041 n) . The yield determ ned by HPLC wasPOBGER200T1@08044

F-18 | abel ed product was confirmed by co-injection of

an aliquot of the reaction mxture with the F-19 cold

st andard an anal ytical HPLC (refer to Figs. 3A 3B,

3C). Benzyl 2-(di-tert-butyl-[1SF]fluorosilyl)acetate

fromthe benzyl oxysilane O Si 13b 13b - F 123 WO

2008/ 04R444, PCT/ EP2007/008044 1 A solution of benzyl
*/2 (benzyT,‘:pxydi -tert- I silyl) acetate 13b (6.0 ny)

i n anhydr ous DVBO (300 \p!) and AcOH( 3 pl) s added

tthe dm ed Kr pt°of Xn

>t @‘t\/@ X ex ¢34 GBQ).
éry "srl%lr M. M Xt ur e

was dllﬂted wi Ph GN(l ™ Tﬁ'e xr bde reation

m xture was anal g usi ng an anal ytical HPLC (CH3CN /
O 85:15 isocratic, 1.2"m/nin, tR(product) = 8.7
¥yn). The yield det er mi ned by HPLC was 28% The peak

of the w8 -|abeled product was confirned by

\\/cm nj ect ﬁﬁ,n. Exanpl esr Hydrol ytic Stability The
IIF

X tinme dzf/rendent degr ee Jof,hydr ol ysi swef conpoynds
g (gener al orwul a d | thbC is a
@ ry QJL/E“ e, i eogpotinds K

general °chem c&l fmala I"ie which XJs & lydr oxy
group was determg ,gL at physiological pH (7.0). From
the kinetics the hydrolytift*"halflife (t1/2) neasured
in hours [h] of conpounds haV| ng general chem cal

A ol et b ates DaBo AR o RE Al B Pl sta-Low-

NH, (2loydg)ohahhydrbas DMSC $150f iy \hes eaammmnﬁe dhey Kng:t@’amazafl K2CO3

compich 854 o) et eing attlordebt Suminiah it Srthe FesShgn piixure was
diluted métatCHYEN (. rBB. THeoerude reattndefmiteré was aredlieldusirgf #bahalitical HPLC

e TR I SN LB ST G oL oo sos- 5o

7 min, 20muitningd S hefy&“a!di detegrrined dly HPICTIVaRI85%0 A Ir@adtibn infixtife whs diluted

i G gt S0 35,0 PR,k 5BL 2B B0t S Bt o

semi- prorHRI.l@(dolunhm At Ch8F250x a0Tnhrd 05)i; IGHENDIHAD (4558)0P. 13I8 TFA,

socracf 5 FORFL S8 B St St SRS TAA R, b 02

fluorine atom of isotope 19 exceed a factor of four

Radios el Pl R RA ST ur STy BRI T e apn

(hydroxymethyl)tetrahydrofuran-2-yl)-5-methyl-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-

yhpropyl)acetamide
s o o )(S'IPF
I IAT JnnZ TR
e H
0 N/KO o N’Ko
Mcuoﬁ Hoﬁ
MCHO HO
7h-§ 8h-5 - 1’F

A solution of 2-(4-(di-tert-butylsilyl)phenyl)-N-(3-(3-(4-(1-methoxycyclohexyloxy)-5-((1-
methoxycyclohexyloxy)methyl)tetrahydrofuran-2-yl)-5-methyl-2,6-dioxo-2,3-dihydro-pyrimidin-
1(6H)-yl)propyl)acetamide (2.0 mg) in anhydrous DMSO (150 pl) was added to the dried

122



Data are listed in Table 1 In vitro binding affinity

In vitro binding affinity and specificity of Bonbesin
W@ewBoO¢E4f or t he human bonbesin 2 receptor ( GRPREP20T/@08044

assessed via a conpetitive receptor-binding assay

usi ng 7251-[ Tyra] - Bonbesin 124 WD 2008/ 040441

PCT/ EP2007/ 008044 n (Perkin Elnmer; specific activity

81.4 TBqg/tmpol) as GRPR-specific radioligand. The assay

was perforned based on the scintillation proximty

Kryptof%gfﬂy/éé gldo‘ ) Qﬁag%n@ C&‘%é@é)l ﬁége%(; R’\efr%%étacngénl quat gﬁhg reaction

mixtureowdd dilutebwith €3H,CRa( lenih THemeude wadﬂomtme«ﬂregmasranalyzed using an

analytic%gglbglbg(ﬁ%lg’)-ﬁ@%i&ﬁf@ﬁ?@iﬁg%%ﬁt al n| ng rlnall?n@l N FGsCN /R0

100:0 S WAl 1emiimin)eTiee sum ofl yielisad theey/priotectest; n(dfaﬁprdwcted and

soro AL b AP o L PEET IBAEhgp f rosctr

mlxtureREés) difutedywitie 9fminlo, d:hmpasbd throogts a V¥ atarsCd 8iSeptRaky lighd Bartridge.

The cagr%yf T%Ot eldn%lﬂzog é%dnhﬁ% ami Etegoe F%Ad b qum]—ﬁﬁééblgy? g%e eluate 0.5

m! of 1RHGI&vas ad'Bbﬁ Attertinaubairion apAT YerrSemih arsailqmedofl the Rd4&aBoh mnixture was

ot ok SRS S e B 98 RbL5He e HrLC

(PRP-1Hgrédient S@lscw-/pzbg)sm p@pnlodeﬂ mwmmmstlﬁn((fall%BS)/ Hy® aDO:©For 15 min, 1.0
1.1 aC| es t
miminy T3 %gm gottya e papCffartiiis HETEEC Fhelfiih

suppor t or matrix, such as pol ystyrene The

RadiosyAthSsias g disohiovRERbIGS hr|1r|§tt g

dto

re3| n) W|th |ts am no group protected W|th an
N-protecting agent, fluorenylmethoxycarbonyl (FMOC)

group. }_Jle am no pectlng guﬁp is removed with

epreLeetl -nh suchlas pi peridine for
Oar- otge next am no a|d/\és=| due (in N protected
foPrr) is added with a goyBI i ng agents such as
di cyc‘1 ohexyl car bodi i ni “Je (DCQ), di -
I sopropyl - cycl ohexyl car bodi i m de (DCCI)

A solutigé%f ﬁgﬁg%@\gg%lisﬁg%l glggyﬁ SJVQPER%% é)&oa%ﬂg% éS § mg) in anhydrous

DMSO §3q0ngd)y 4nd AEOHEI(3 qn@dmats andedfto ltﬂeedriedlléllyptcés Rane Ke€O; cofnplex. After

netng ) B<RE o GRELEInd Sl BLAL PR L GHIEK 1 . The

crude rggaotibo mmetdreawas ahalpxest uding s andi@iqal HELCC(E’R[EGIII n@H,CN / H,O 85:15

oot R SoB PRy B85 Y B Pl srocuc vas

confirméd by emtimjeém)r(bf an@RBEbt\%@h@M‘écb@amimmtwittharFmQﬁolplstamﬁard on
1 L.ga i,QN added. After 90 m nutes
analytlcianlgﬁngfeg tgt '9 8&1 ?geh%@r ature, another 50 pl of assay

buffer were added, the plate seal ed and

Benzyl 2-(di-tert-butyl-|18F|f|uorosilyl)acetate from the benzyloxysilane

o—<—SI o@ @—\ sn F

13b 13b-F
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centrifuged for 10 mn at 520 x g at room tenperature.
Signals were neasured in a TopCount (Perkin El nmer)

WO 20080403 i ntegration tinme per well. The | Co5OP@EEP2007/008044
cal cul ated by nonlinear regression using the GaFit
data anal ysis software (Erithacus Software Ltd.).
Furthernore, the K, was cal cul ated based on the |C50
for test tonmpound as well as the Ko and the
concentration of the ligand 1251-[Tyra]- Bonbesi n

s BT oM e LA BB sh B ovso o
ul) and @OH(E @) wasaddéd tortaé driad Keypitofix 222 /dswseonqusmem). After 15
min at g#aﬁﬂgﬁtj(‘é}grf H%?%%%nmﬁ%% vagﬁtsrcﬁlHﬁ\eﬁds @{@éﬁtéﬁi &f ‘rPS crude reaction
mixturehvae @idyzed L&mg arcanuiticaSHPLOi(GEI;CNI/ N6 88: msod:rlaﬁb A2 mi/min,
tR(prodltlrEghGB;}o |¥1ﬁ'|t) Lﬂ ygl c{}&qrﬁménedt %ﬂﬁgbnoocw Ollh% p?ﬁ%k?pé the ['®F]-labeled

product w&d-€dhfirméd bhedimjeetion.ne i hile - | 3- horml sol euci ne
Lys(Me)2 - e-N Ndinethyllysine DOA -
3, 6- di oxa- 8- am nooctanoic acid 4-Am 5- MeHpA -

Exampfesfor Mydpolytit 'Stabiigt anoi ¢ acid  4- Am 5- MeHXA -
4- am no- 5- net hyl hexanoi ¢ acid 1, 4-cis-ACHC -

1, 4-ci s-am nocycl ohexanecar boxylic acid 126 WO

The tlm%%%éﬂdé?ﬂﬂé rieTdf inpdif &ls08t @R AthoundShiblibi\general chemical Formula Il in
(3R 4S) - 4- amnoBh r oxy- 5- net hyl hexanoi ¢ aci d

which F is a fluorine atom of |sotope 19to compounds having general chemical Formula I in

which X is a hydroxy group was determined at physiological pH (7.0). From the kinetics the

hydrolytic halflife (t1/2) measured in hours [h] of compounds having general chemical Formula II

in which F is a fluorine atom of isotope 19 were calculated (Table 1, Column 2).

The ratio of the hydrolytic halflifes of the compounds having general chemical Formula II in
which F is a fluorine atom of isotope 19 and the radioactive halflife of the 18-F isotope (1.83

hours) is defined as relative stability (Table 1, Column 3).

After 6 hours 90% of the 18-F isotope have been decayed. The fraction of intact compounds
having general chemical Formula II in which F is a fluorine atom of isotope 19 in % is given in

Table 1, Column 4.

Compounds having general chemical Formula II in which F is a fluorine atom of isotope 18 are
considered as useful for PET applications if the relative stability of their analogs bearing a
fluorine atom of isotope 19 exceed a factor of four and if at least 50% of these compounds

remain intact after 6 hours under hydrolytic conditions at pH 7.

Data are listed in Table 1

In vitro binding affinity
In vitro binding affinity and specificity of Bombesin analogs for the human bombesin 2 receptor

(GRPR) were assessed via a competitive receptor-binding assay using '**I-[Tyr*}-Bombesin
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127 WO 2008/ 040441 PCT/ EP2007/008044 dains: 1 A
conpound havi ng general chemcal Formulal R 1,2
WOo2@8/04@41 | E Z Y B S -X 12 R wherein X r epCEERIWT008044

a leaving group suitable for fluorination selected
fromthe group conprising hydrogen and OR3, wherein

R3 represents hydrogen, C -C o al kyl, C2-Cl10 al kenyl,

C2- C10 al kynyl, aryl, heteroaryl or aralkyl, R and

R2, independently, are selected fromthe group

(Perking R spaPF SRy B G TSR MENRD 55 GRED-Spectie raqioiddnge T gssay was
perforniddibasied &nghe spintitaiph ipfoxirgity {aﬁd@](BPD) {e@l’rl?dlﬂgyﬁ(d W Carpenter et al.,

Meth. I%}eéel ngﬂ)z? 2%?5@4?9 gsuﬁg Eﬂ%-'%@aﬁﬁne%& d’pem I§ (lger%n Iglmer) and

wheat W@gﬂ;t% (WGAPSeated PNTUse@ie TAmershamoBiakdighce): aryl
e

eroaryl or aral kyl, A represents alkyl,
unsubstituted or substituted aryl or heteroaryl,

Briefly, [BRPR-ontalirfiy @eAibréned didi \WGA-BYT @ebaslwbreamixel i gssayibuffer (50 mM

Trls/H%egBrolg Sﬁ\mgll EI E&Rg?@g&[’g@%\ﬁ@)pm@ag |n9E|te§§&9che@lagnostlcs

GmbH)NR@'O 3% Ctoghe hl%l-con&h’lﬁ%t@ﬁs—@) AFRFoximEERO1H 0 /n‘NB?otem and 40

mg/ml Y apﬁss?éﬂ%% figand gﬁﬁ@@f@% o Hﬂego% SaM I [nAssay buffer.

The tes‘i B@M«Bouﬁust\b@remmaen be1so glb@wenMSstddkesohmaﬁs Later on, they were
Z' and Y 16““' 128 WO 2008/ 040441

diluted wmsxsewﬁeﬁerr/ toSRM 1

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 support or matrix,
such as polystyrene. The C-terminal residue of the peptide is first anchored to a commercially
available support (e.g., Rink amide resin) with its amino group protected with an N-protecting
agent, fluorenylmethoxycarbonyl (FMOC) group. The amino protecting group is removed with
suitable deprotecting agent such as piperidine for FMOC and the next amino acid residue (in N-
protected form) is added with a coupling agents such as dicyclohexylcarbodiimide (DCC), di-
isopropyl-cyclohexylcarbodiimide (DCCI), hydroxybenzotriazole (HOBt). Upon formation of a
peptide bond, the reagents are washed from the support. After addition of the final residue of
(Y), the peptide is attached to the solid support is ready for the coupling of RG--L,--B4-OH.

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
GRPRMGA-PVT bead mixture and 20 pl of the ligand solution were added. After 90 minutes
incubation at room temperature, another 50 ul 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 ICs, was calculated by nonlinear
regression using the GraFit data analysis software (Erithacus Software Ltd.). Furthermore, the K|
was calculated based on the |Cs, for test compound as well as the Kp and the concentration of

the ligand '?|-[Tyr‘]-Bombesin. Experiments were done with quadruple samples.
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ESi 00 NOEEOEISBr d OSo0 _Il-ENOE
SES OOESBr 0011 SO0 ESESC OES
WERHS/0®4pher ein the arrows shown in the For nmul BET/ERI08T/608044
above indicate the bond between Z° and Y1, R5, R6 and
R7, independently, represent hydrogen, |inear or
branched C1-Cl10 al kyl, aryl, heteroaryl or aral kyl, p
is any in{'eger from1l to 3, and wherein E-Z1- is a
targeting agent radical and E- is a bionolecule, or
-B2- represents a Cl1-Cl10 al kyl -, unsubstituted or
substituted -aryl- or unsubstituted or substituted
-heteroaryl-, -Y2- is selected fromthe group
: WSl a . pond, -C(=0-, -SX2-, -C(=0-(CH2)d-,
AminosHere By - o) (Lo -[GRImD [ Gl |
-S02-[CH2ImD-[CH2]ln , -OC(=O) -, -NR1O-, -0-, -(S)p-,
All naturBiRiride GcidSare red@e@ﬁé& 53 1etteT Qoﬂs-@)ntess otherwise stated all the

-al kenyl -, -heterocycl oal kyl -

ycI al k
am'“°ﬁ9ﬁétﬂ?¥? 5¥'°§%bst ituted -aryl-, unsubstituted or
substit ut ed - 129 WD 2008/ 040441 PCT/ EP2007/ 008044

roaryl -, -aral kyl-, -heteroaralkyl-, -alkyl oxy-,
Sta - é?agi“% oxy-, aral koxy -NRL3-SCR-, -S02-NRL3- ,
~O (=0 -NR13-, -NR 12-C(=0)- NR13-, -NHNH or -0-NH-,

His(3Menenel me%yih‘ﬁsit@d}né nteger from1l to 6,
(/N NH-

H,C

Ava - 5-aminovaleric acid

AOC - 8-aminooctanoic acid

tBuGly — t-butylglycine

tBuAla - t-butylalanine

RhLeu — R-homoleucine

Rhlle — R-homoisoleucine

Lys(Me), — £-N,N-dimethyllysine

DOA - 3,6-dioxa-8-aminooctanoic acid

4-Am-5-MeHpA - 4-amino-5-methylheptanoic acid

4-Am-5-MeHxA — 4-amino-5-methylhexanoic acid

1,4-cis-ACHC - 1,4-cis-aminocyclohexamecarboxylic acid
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m and n, independently, are any integer fromO to 5,
-D represents a bond, - S, -0- or -NR9-, wherein R9
WO 28esmt s hydrogen, Cl1-Cl0 al kyl, aryl, het ePOHERI00T008044
aral kyl, pis an integer froml to 3, RLO and R12,
i ndependently, are selected fromthe group conprising
hydr ogen, unsubstituted or substituted |inear or
branched €1-C10 al kyl, aryl, heteroaryl and aral kyl
and R13 represents hydrogen, unsubstituted or
bst it d | 0L ¢ - . al kyl, aryl,
AHMH%EI?%%“%)/T%: arhngp ':?’?ﬁo%o%)%g%ﬁﬁq%é%ggéa%}dsl , aral kyl or
het er oaral kyl, wherein E-Z2- is a targeting agent
radical, wherein E is a bionolecule and Z2 represents
a noiety selected fromthe group conprising a bond
and a spacer, wherein the spacer is a natural or
un-natural am no acid sequence or a non-am no acid
group. and a pharmaceutically acceptable salt of an
I norganic or organic acid thereof, a hydrate,
conpl ex, ester, am de, solvate and prodrug thereof. 2.
The conpound according to claim1l, wherein Rl 1,2 |
E-ZY12B12 Si -Xj 12 R is Rl E -Z' YCH2+D-f
-CH2 A-Si-X 1A R2 wherein: 130 WD 2008/ 040441
PCT/ EP2007/ 008044 X, R, R2, A n, m Dand E-Z -Y
have the sane neanings as in Forrmula | according to
claiml, and E-Z' is a targeting agent radical and E-
is a bionolecule. 3. The conpound according to claim
1, wherein
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R 2"221 ! CGLT-DJI-"i 12 R is
E--Z22--Y2--L--X IB wherein X, E, Z2, Y2, A  n, m and
wD20080e04the same neanings as in Fornula | accoPdi/BB200D008044

claiml1l, -L-is R 1-A Si R2 wherein Rl and R2,

i ndependently, are selected fromthe group conprising

hydr ogen, branched or linear C -C o0 al kyl, aryl,

het eroaryl or aral kyl, A represents a C, -C, o0 al kyl,

unsubstituted or substituted aryl or unsubstituted or
ClaimsS substituted heteroaryl, and -Y2- is a functional group
#8MSy a2 chain cont ai ni ng functl onal group connecting -L-

to -Z2- and which is selected fromthe group

1. ACo “SI n_g?g_%r}qderalcﬁé(mgl:?raq%}n[} O) (CH2)d

- 802 [CH2] mD-[CH2] n-, -OC(=0) - 131 V\D 2008/ 040441
PCT/ EP2007/ 008044 - NR1O- , -0-, - ( S)p-, -NR12-C(=0) -
-NR12-C(=S)-, -0-C(=S)-, -Cl- cycl oal kyl -,

-NR73SC2-, - SO02NR13-, OC( =0) -{NR13-, -NR 12C(=0 NR13-,
- NH NH-, ad -O N H g@lndls anlntegerfroml
to 6, man anepgnde y i nt eger fromb

to5 -D represents a bond -S-, -0- or -NR9-,
wherein RO represents hydroge 2 Cl-Cl10 al kyl, aryl,
heteroaryl or aralkyl, pis any integer from1l to 3,
R10 and R12, independently, are selected fromthe

b h
Ié?el.il conpri si ng hydrogen,

X represents a leaving group suitable for fluorination selected from the group comprising
hydrogen and OR?,
wherein R® represents hydrogen, C;-C1; alkyl, C2-C, alkenyl, C»-Cyo alkynyl, aryl,

heteroaryl or aralkyl,

R' and R?, independently, are selected from the group comprising hydrogen, linear and

branched C;-C,, alkyl, aryl, heteroaryl and araikyl,

-B'- is selected from the group comprising -{CH;]—D—{CH2],—A-,
wherein n and m, independently, are any integer from 0 to 5,

-D- represents a bond, -S-, -O- or -NR*-,

wherein R* represents hydrogen, C;-Cy, alkyl, aryl, heteroaryl or aralkyl,
A represents alkyl, unsubstituted or substituted aryl or heteroaryl,

E-Z'—Y'- represents a moiety selected from the group comprising EO—C(=0)-, ENR’—
C(=0)-, EC(=0)—O0-, EC(=0)—NR®-, ENR*—SO,-, ESO,—NR®-, E—O-, E—(S),-, E—
NR?-, ENR®C(=0)—NR’-, ENR*—C(=0)NR’-, ENR®C(=S)—NR’-, ENR*—C(=S)NR’-,
EO—C(=0)0-, EOC(=0)—0-, EOC(=S)—0-, EO—C(=S)0O-,

wherein the long single bond explicitly shown in the Formulae herein above is the bond

between Z' and Y', and
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unsubstituted or substituted or branched or |inear
Cl-& 0 alkyl, aryl, heteroaryl and aralkyl, and R13
WO eBesEmt s hydrogen, unsubstituted or substitRCEEP2007/008044
i near or branched Cl1-C6 al kyl, aryl, cycloal kyl,
het erocycl oal kyl, heteroaryl, aral kyl or
heteroaral kyl. 4. The conpound accordi ng to any one of
the preceding clainms wherein the |leaving group, X is
sel ected fromthe group consisting of hydrogen or OR3

wher ei n I's hydrogen, (Cl-C10)alkyl, C1-C10 al kenyl
or C1 al kynyl . 5. The conpound accordi ng to any
E)ﬂig’ he preceding clainms wherein R3@s hydrogen,
Cl- alpgyl, C1-C6 al kenyl or C6 allkynyl . The
conp accord| ng to a oneEgf Q edifhg \Q

wher ei n Ey o en o Cl- Cé al kyl . 7. TheS
conpoundOaccor ne of thegprecedi ng cl ai@p
wherein R1 and R2, |ndependently, are branched C2-C5 '
al kyl . 8. The com@upd according to any one of the
preieding cl ai ns erwi IS RL and R2 are selected from

t heYgr oup~conpri sing~So-propyl, tert-butyl a

;S'J_%H 9. EmdNconpound accoodl ng to any o
Br eced Setai ns ein -Y'"' is sel tedg’fr ths

gr oup congri sing (=0 - and?ﬁﬂakw\ her conpou

accordi ng¥t o any Ghe of the ecedi ng ¢l ai ps, V\,héFel n ,

-Z2- is an amno acid sequence conprising two (2) to
twanty (20) am no acid re¢sidues. 132 WD 2008/ 040441
/ EP2007/'008044511. THe conpound according to any

of r ecedil ng al , V\,here ynQ Z2- is g Ser,

EArg Ava, Sff/)s(E/E‘) ‘I{-dal_a Lysl(/m Arg:{ s?léic/“\

Ser - er, Ser - Thr OArg Thr, i ng~ i

acid, thloalkylcystelne(S-S kyl) or H -N )k CO
wherein k and | is 0-4. 12. A conpound according to

any one of the preceding clains, wherein -Z2- is a

WHEIRE RirowsSha@wWhRdn g'te)/F@'mLéQﬁ @Qfefnraj:mvg pfgilcgqt@ﬁp bond between Z' and

yeonprising -C(=0-(CH)P NH, with p being an integer

fsrom 2 tol 0, and- C(=0) - (CH2 CH2- O) g- CH2-
R® and R’, independently, represent hydrogen, linear or branched C;-C, alkyl, aryl,

heteroaryl or aralkyl,

p is any integer from 1 to 3, and
wherein E-Z'- is a targeting agent radical and E- is a biomolecule,
or

-B2- represents a C;-Cyo alkyl-, unsubstituted or substituted -aryl- or

unsubstituted or substituted -heteroaryl-,

-Y2- is selected from the group comprising a bond, -C(=0)-, -SO,-,

-C(=0)~(CHz)e~, -8(=0)-, -C(=0)-C=C-, -C(=0)-[CHeln-D-[CHlir,
-SO02-[CH;]m-D-[CH3]s-, -O-C(=0)-, -NR"’-, -O-, -(S),-, -NR'%-C(=0)-,

-NR'%-C(=S)-, -O-C(=S)-, -C,-Cs-cycloalkyl-, -alkenyl-,

-heterocycloalkyl-, unsubstituted or substituted -aryl-, unsubstituted or substituted -
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CH2-NH-, wherein g being an integer fromO to 5,

-NH cycl oal kyl -CO- wherein cycloal kyl is selected from
wa@804@ycl oal kyl, nore preferably C6 at om cyRCDEPWYT/(08044

and - NH heterocycl oal kyl - (CH2) CO wherein

het erocycl oal kyl is selected from C5-C8

het erocycl oal kyl containing carbon atons and 1, 2, 3

or 4 oxygen, nitrogen or sulfur heteroatonms and v is

an integer of from1l to 4,. 13. The colnp_ound _
RSy el B SRS Pty WIS sorne

, €OMHFDHNR*-p R Pe(s0) PRIt eiiNkbtor e@-NHral | nol ecul es
wilafhin 9lid g?ﬂi{%eerq;oingqgogm. The conpound according to

any one 0O preceding clains wherein the targeting
nagedb, indegEndahtly, dre Bny mteddRfronp@fat 5,de, - NR - (CH2), -
_Renpti - -, sral 1o nol ecsl es, -NR -(CH2) small
@Dfééte%%gtssg\% I§31 iogdrltraurg edbtide or -NR - (CH2)
whiereim RO cépreserde hydregen, IC,FC o iatkys @hddeteroairybor aratkylyr oup
C £1S] rogen and alkyl, nis from1l to 6. 15.
pf%ggéaé%%gliwwgé%grdi ng to any one of the preceding
R andR}?, independentliicarbiseleoteadtdnethe greup aompgisinglaydrogen,

1 Si fr 4 1o 100 am no I ds._, 133
BRIt R 577 o BRa R o i hsferoanyt and araky and

Féhxepged;iengl I‘tydrchey\, onﬁJbrsfitultdtbormub?te‘idiedgiﬂehmmanmre‘i-om alkyl, aryl,
t ' E i t t
ey Iy B, T Bl BB ot and

related peptides, sonmatostatin receptor specific

AP 7 SR L e S B S5 R e P vt
ety eeibcted dnohrethergramslcatepiising & vesd ahd arspaterantiereint tieabacer is a

oI5 0PSB RS P R BB

grom h factor (EG- of various origin), insulin growh

factor | GE nd |G 1, integrins (a3 aA,_ a, bs
ahd B 8 prmaceilifalf ieeriebi sal BE A et 3P oroplifaci Bpiagr. a nycrate,
conplek resterc amide, splaatei andl ppodiyughereaf, angi ot ensi n;
chol ecyst oki nin receptor peptides, chol ecystokinin
(CCK) and the anal ogs thereof; neurotensin and the
Taaabmgsund Geooedihg td Biginotl rwherein el easi ng hor none,
pituitary adenyl ate cycl ase activating peptide .
(PACAP) and the rel ated peptides thereof, chenokines,
substrates and inhibitors forgptell surface matrix
net al | opr ot ei nase, prolactin and the anal ogs thereof,
tunor necrosis factor, T

E—2z4%—y2 B

1,2

Si X I
L

R1
E—Z1—Y1—{—CH2—}m—D+CH2—]—n—A—$i2—X IA
R

wherein:
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interleukins (IL-1, IL-2, IL-4 or IL-6), interferons,
vasoactive intestinal peptide (VIP) and the related
wW@epsiodadl t hereof . 17. The conpound accor di ng PGI/AP3007/008044

one of the preceding clains, wherein the bionolecule E

IS bonbesin, somatostatin or neuropeptide Y, and

anal ogs thereof. 18. The conpound according to any one

of the preceding clains, wherein the bionolecule E

conpri ses bomnbesi n anal ogs havi ng sequence |1l or IV

AA, - AA2- AA3- AAA- AAS- AAG- AA7- AAa- NT, T2 (type A) II11,

with T,=T2=H, T, = HT2 =04, T, = CH3, T2 = OH AA =
YGRY, RASY n, A& 4n0E-24+P") hakbzhe saimp maaniings asAAFormidlad according to

%@1 Valf, AAA = Val, Ser. Thr AA5 = dy, (NM)QAYy

s His(3-Me), (N-Me)Hi's, (N-Me)His(3-Me) AA =
Sta St atl ne anal ogs and isomsrs 4- Am 5- l\/prA

tut aci ds AA8 = Leu,
aipeliog et cddlcR 2P 'S oA AR LS
ISO Bu-Gy AAl AA2AA3AA4AASAA6AA7AAeNTT2
type B) IV, with: T =T2=H T = H T2 = OH, T, = CH3,
T%‘E ﬁ"@hnﬁ?c@d'@ﬁ? C'KE‘?L% ‘&\%’El{‘ CO- NH2) 134 WD
2008/ 040441 PCT/ EP2007/008044 AA2 = Trp, D Trp AA3 =
Ala, Ser, Val AA4 = Val, Ser. Thr AA5 = (3Al a, (32-
and p3-ami no acids as showRherein after SC -HN'OY
CO -HN1J O SC wherein SC fepresents si de chain found
i n prot ei nogeni-g2ani/ho-goidgi-and honol ogs of i
pr ot ei nogeni ¢ am no aci ds, {AA6 = H's, Hs(3M),
(N-Me)Hi s, (N-Me)His(3- l\/le)

E--Z2--Y?--L--X IB

wherein
X, E, Z% Y% A, n, m, and D have the same meanings as in Formula I according to claim 1,

-L-is

wherein R' and R?, independently, are selected from the group comprising hydrogen,
branched or linear C-C,, alkyl, aryl, heteroaryl or aralkyl,
A represents a C,-C,, alkyl, unsubstituted or substituted aryl or unsubstituted or

substituted heteroaryl, and

-Y2. is a functional group or a chain containing functional group connecting -L- to -Z% and
which is selected from the group comprising a bond, -C(=0)-, -SO,-, -C(=0)-(CHj)4-,

-SO-, -C(=0)-C=C-, -C(=0)-[CH}n-D-ICHzlx-, -SO--[CHz}n-D-[CHz]:-, -O-C(=0)-,
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AA, = Phe, Tha, Nal, AAB = Leu, Cpa, Cbha, CpnA, Cha,
t-budy, tBuAla, Met, N e, iso-Bu-dy. 19. The

W@ eropowadt accordi ng to any one of the precedi NnEBCT/ERI0GE008044
sel ected from Y Ho-si
Ava-Qd n-Trp- Al a-Val -3 y- H s(3- M) -4Am 5- MeHpA- Leu- NH2
OY HO S
Ava- Arg-d n- Tr p- Al a- Val - NMed y- Hi s( 3- Me) - 4Am 5- MeHpA- C
pa-NH2 0 1 H\

N R A D PRI D At Py FOZ ESF 1o e eydeig-NR 50
AB@, MR- @AETENRI’a -NRI“0e Q)R S( IMNIS, and cQ-N#HR  H-
%,l,heH'e.'n dgf’é'ﬁqﬂ _%-@,émél}ipbm a-Val-NMeG

Awand;lnn infiepeiiently/cdre A GitggedifofB0A) 5, 4- (R) - am
oGRS AR RS P M 20, A coppound,

Eerrefn IR°$epr‘ésemts hydrogen, C,-C,o alkyl, aryl, heteroaryl or aralkyl,

p is any integer from 1 to 3,

R' and R*, independently, are selected from the group comprising hydrogen,
unsubstituted or substituted or branched or linear C4-C, alkyl, aryl, heteroaryl and
aralkyl, and

R"represents hydrogen, unsubstituted or substituted linear or branched C;-Cs alkyl, aryl,

cycloalkyl, heterocycloalkyl, heteroaryl, aralkyl or heteroaralkyl.
The compound according to any one of the preceding claims wherein the leaving group,
X is selected from the group consisting of hydrogen or OR?

wherein R® is hydrogen, (C;-Cyo)alkyl, C;-C1o alkenyl or C;-C;, alkynyl.

The compound according to any one of the preceding claims wherein R® is hydrogen, C,-
Cs alkyl, C4-Cq alkenyl or C;-Cg alkynyl.

The compound according to any one of the preceding claims wherein R® is hydrogen or
C1-C5 a'kY|

The compound according to any one of the preceding claims wherein R' and R?,

independently, are branched C,-C; alkyl.

The compound according to any one of the preceding claims wherein R' and R? are
selected from the group comprising iso-propyl, tert-butyl and iso-butyi.

The compound according to any one of the preceding claims wherein -Y'2- is selected
from the group comprising —C(=0)- and -SO,-.

The compound according to any one of the preceding claims, wherein -Z2- is an amino
acid sequence comprising two (2) to twenty (20) amino acid residues.
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11.

12.

13.

14.

15.

R wherein B12, Y',2, Z1'2, E, Rl and R2 have the sane
meanings as in Formula |, F is fluorine isotope
wWoL@sei4F i s sel ected fromradi oactive or PCT/EP2007/008044

non-radi oactive i sotope, and a pharmaceutically
acceptable salt of an inorganic or organic acid

thereof, a hydrate, conplex, ester, am de, solvate

and prodrug thereof 21. The conpound according to
clai m 20, wherein EZzY" 2SS FIlI 12 Ris 136

R e e

AxbelysiMeR2-B-alas biys(bted2tsén, ang—ﬁeaia c&ertSey,eSe;rrThr Arg-Thr, S- alkylcystelne,
- i QAaCL i V. n, m D and
d&g%ncr %:%,ﬁ@@éfkylﬁgtéﬁ%&g&eAlkﬁi

nmean gs as |n Formul a | above,
and E-Z1 - is a targeting agent radical, wherein Eis
a bjonol ecul e. 22. The conpound according to cl ai m 20,
wharein RL 1,2 1,2 1,2 EZYBSi FIl 12 R has
thg follw ng nmeaning E--Z2--Y2--L--F IIB wherein Fis
flaQrine isotope wherein F is selected from
€ active or non-radi oactive isotope,

CO- wherein k and | is 0-4.

A compound according to any one of the preceding claims, wherein -Z2- is a non-amino
acid moiety selected from the group comprising

-C(=0)-(CH,),-NH-, with p being an integer from 2 to10, and- C(=0)-(CH;-CH,-O)4-CH,-
CHj-NH-,

wherein g being an integer from O to 5,

-NH-cycloalkyl-CO- wherein cycloalkyl is selected from Cs-Cs cycloalkyl, more preferably
Cs atom cycloalkyl, and

-NH-heterocycloalkyi-(CH,),~-CO-

wherein heterocycloalkyl is selected from Cs-Cg heterocycloalkyl containing carbon atoms
and 1, 2, 3 or 4 oxygen, nitrogen or sulfur heteroatoms and v is an integer of from 1 to 4,.

The compound according to any one of the preceding claims, wherein the biomolecule E is
selected from the group comprising peptides, peptidomimetics, small molecules and

oligonucleotides.

The compound according to any one of the preceding claims wherein the targeting agent
radical -Z'-E is -NR'- peptide, -NR’-(CH,),- peptide, -NR’- small molecules, -NR’~(CH,)n-
small molecules, -NR'- oligonucleotide or -NR’-(CH,),- oligonucleotide

wherein R’ is selected from the group comprising hydrogen and alkyl,

nis from 1 to 6.

The compound according to any one of the preceding claims, wherein the biomolecule E is

a peptide comprising from 4 to 100 amino acids.
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16.

17.

18.

R 1-A S 12 -L- is Rwherein RlL and R2,
i ndependently, are selected fromthe group conprising

whyasogams | inear or branched Cl1-Cl0 al kyl, aPgi/EP2007/008044

het eroaryl and aral kyl and 137 WD 2008/ 040441

PCT/ EP2007/ 008044 A represents al kyl, unsubstituted or
substituted aryl or unsubstituted or substituted
heteroaryl, -Y2- is a functional group or a chain

cont ai ni ng functional group connecting -L- to -ZZ and

8 ﬁdﬁ.xn% Sgdﬁw% ?1 o‘ﬁ Oﬁ’r@cg ([:|al ngl blomolecule Eis
) =(C-
s&]i(cté@ fr{nﬁrtﬁé gnoli)p[o@hﬁ)}‘lsmg soS(hZes[tﬂH?ém dbr[vé]ﬂ@]s ‘thereof and related
pe%ﬁ%és: %g@}os’t\la%%ea@% gpe'cgf@é%égd%s;,\l g%%@géétﬂe'Y and derivatives thereof
aral retated peptrdEe,trmumnerphdélkaahd ,thmarmlﬂgstthenebeéﬂaombesm and derivatives
tﬁﬁ%?)é cgfeyqqegl E’é’?‘!ﬂeﬁy as%rlfr?shgt@::sgﬁgggg%bgl%gg cge\l %&H‘ t‘g]%;lerlvatlves thereof
ardyf‘flamd peptidas, addn;drmnyg_r,owtlafaptor (EG R 8&iGH:s, orrg&()ZnNEilIBr growth factor
N I G X UL A
trangdfopaingegrowth faetoes, panticularlg JGF-&y angidlerisin; tholeckBtokinin receptor
FERRES ShbBofyotia L oR andbt STageR Moot MUt EhaiLgq thganaloss
t!aelabkyﬁy(;otrcﬁlm eeleasing hiﬂregmedblnmmylidefnylate ictaserattiRitihg peptide
ar e ecgt e m the gro onpri si
GBS 2R M ayfd BeteBah g ot GRSTPH TS GUBRraicT By fbhors for cel
durface hattixGhet@lléprateindse, prioydctin aad eeoarialdgsathareo tamnlsy hecrosis factor,
R G 28 B TGRS 4558 Waping ey (/) ana e
relatddqadpiisiés theedafr ocycl oal kyl , heteroaryl, aral kyl or
heteroaral kyl. E-Z2- is a targeting agent radical,
wherein E is a targeting agent and Z2 represents a

Thei composiat actading toany bae of theprecsting daing, ahbeirdth@tslomolecule E is

bso% %glrn sc\)lmgtrogfagn %Pﬁe&r%%%&fde Y, and analogs thereof.

The compound according to any one of the preceding claims, wherein the biomolecule E
comprises bombesin analogs having sequence III or IV:
AA-AA-AAG-AA-AA-AAs-AA-AA-NT T, (type A) 111, with

Ty=T,=H, Ty=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

AAs = 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-AA-AAG-AAL-AA-AA-AA-AA-NT T, (type B) IV, with:
Ti=T,=H, Ty=H,T,=0H, T;=CHs;, T,=OH

AA, = GIn, Asn, Phe(4-CO-NH>)
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is a natural or un-natural am no acid sequence or a

non-am no acid group and E is a bionolecule. 23. The
wa@eowowadl according to any one of clains 20 - PCI/EP2007/008044

wherein F = 18F. 24. The conpound according to any

one of clains 20 - 23 selected from

Il A-c-2: 18F-Si (t Bu) 2- C6H4- CH2- CO- Ava- - G n- Tr p- Al a- Val -

NMed y- Hi s(3Me) - 4- Am 5- McHpA- Cpa- NH2, 138 WO

2008/ 040441 PCT/ EP2007/ 008044

1 B-c-,1; 19F- Si(+ Pr) 2- C6H4- CH2- CO- Ava- - d n- Tr p- Al a- Val -

dy- Hi@("s‘i'f??gt&% 5- MeHpA- Leu- N H2,

I | B- c-AR; FONaSBér, Ba) 2- C6H4- CH2- CO- Ava- - d n- Tr p- Al a- Val -

NVed y,-Hi_ giﬁ%r' ¢ Am 5- McHpA- Cpa- NH2. 19FF

Ar g- AVE4E YR APS- val - G y- Hi s(3Me) - St a- Leu- NH2  18F~

Si. AngsARAIS Bf- ang BAbmiNGacidd ¥s shawrBhdrpinSifeer Leu- NH2

"9F\' ~Arg-Ava- G n-Tr p- -Val - N\Med y- Hi s- St -(beu- NH2
- Val - NNEG_MM eu- NH2
si | argl ) - phenyl ] -acetic acid

16 FF ~Arg- Ava-d n-Tr p-
[4- (Fl uoro-di-iso-propyl

2-[4- (Fl uoro-di -i so~HNopyI™>Si | anyl ) - phenyl BCet hanol

4- (Fluoro-di-iso-propyl-silanyl)-benzoic acid _

[ 4- ( FMhGrein §C-repEpseRis pjde ehaimieyuny ippretemqgaenia aminglacids and
3- [ 4- (BhiaRIge of prdtSiRadirPimind dRRY | ) - phenyl ] - propan- 1-o

a

3- [ 4- AW TdTie- lis(3-Mg). gNdsIHISs i(NAg)Hs(My | | - pr opi oni ¢
cid AA = Phe, Tha, Nal
3-[3- (AléYuor 5. dii so- propyl - sil ane’(l ) - phenyl ] - propan- 1- o
| AA; = Leu, Cpa, Cba, CpnA, Cha, t-buGly, tBuAla, Met, Nie, iso-Bu-Gly.
3-[3-(Fluoro-di-iso-propyl -silanyl)-phenyl]-propionic
acid
19.  The pgmppunbhaccomling fnam &g of-the Peaseing siaims Isplesteadfram
[ 3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-acetic acid

HO—Si
/(©3—Ava-GIn-Trp-Ala-Val-GIy-His(3-Me)-4Am,5-MerA-Leu-N H,

0o

HO—Si
@—Ava-Arg-GIn-Trp-AIa-Val-NMeGly-His(3-Me)-4Am,5-MerA-Cpa-NH2

o)

H—Si
mAva-Arg—Gln-Trp-AIa-VaI-NMeGIy-His-Sta-Leu-N H,

)
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[4- (Fluoro-di-iso-butyl-silanyl)-phenyl]-acetic acid
and 4-(Fluoro-di-iso-butyl-silanyl)-benzoic acid
wob@seim4f | uoro neans 18F or 19F. 25. A conpouPdI/BR200TIONS044

general chem cal Formula Il 139 WD 2008/ 040441

PCT/ EP2007/008044 R1 ,,2 | FGB Si X 11l 12 R

wherein FGL- represents -OH, -Hal, -N3, -CO2R8, -NHR5,

-N=C=0, -O=C=N, -S=C=N, -N=C=S, -0 S02-Aryl,

-0 S02- Al kyl, -S02-Hal, -S3H, -SH, -OC(=0O) -Hal,

-OC(:S)-HaI, 0OO -NO 011 // Br d Hal OS-S
wherein Hal represents a hal ogen atom and R8

répLesents hydrogen, C,-C o al kyl, C2-C, () al kenyl ,

a r 0O ~YN O and wherein X, Rl, R2 and Bl 2

Lo und accof\'gﬁﬁ’gc#]" rBT%‘ |\f?r§'?§?" W&g‘f’hmﬁ?{% o

0]
0%040441 PCT/ EP2007/ 008044 R > >,2

XS'm
Arg-Ava-GIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH2
ng

O
Ava-GIn-Trp-Ala-Val-NMeGly-His(3Me)-[4-(R)-amino-5-(S)-methylheptanoyl}]-Cpa-NH2

20. A compound having the general chemical Formula II

II

m_&
N
N ——0
i |

wherein B'?, Y'?, Z2'? E, R' and R? have the same meanings as in Formula I ,

F is fluorine isotope wherein F is selected from radioactive or non-radioactive isotope,

and a pharmaceutically acceptable salt of an inorganic or organic acid thereof, a hydrate,

complex, ester, amide, solvate and prodrug thereof.

21. The compound according to claim 20, wherein

II

m—-l
N
0 —n—30D
m
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FG6 Si XI1Il 12 R is11RL
FGL4CH.,-t-D~CH.,4-A-Si-X I'IlA L - Jill L"'"- LIl R
wok@seir4X, RlL, R2, A, D, mand n have the saneCT/EP2007/008044
meanings as in Formula A and FG has the sane
meaning as in Formula I11. 27. The conpound sel ected
from (Di-tert-butyl-hydroxy-silanyl)-acetic acid
[ 4- (Hydr oxy-diisopropyl -silanyl)-phenyl]-acetic acid
[ 4- (Hydr oxy-diisopropyl-silanyl)-phenyl]-acetic acid
(4-Di i sopropyl sil anyl -phenyl)-acetic agid
4-Di i sopropyl sil anyl - phenyl ) -acetic ﬁ%id
,5-dio4p;py tolyidi = —Qj—
4- (Hydr oxy- iiggﬂfggﬁl'sil n?f%-pé%néi]-gcetic acicIIA
5-di oxo-pyrrolidin-1-yl ester
-Dii sopropyl sil anyl -benzoic acid
- (Hydr oxy-dii sopropyl -silanyl)-benzoic acid
- Dift is gInboanme isdioba WHerdlR IFZ8isélediddrom radioactive or non-radioactive
5-di.oxo-pyrrolidin-1-yl ester
(FWH? y-di i sopropyl -silanyl)-benzoic acid
, b-di oxo-pyrrolidin-1-yl ester
Di r | sil phenyl r opi oni [
'[ﬁk Ah %By Sm:l %ﬂ%h hg\@yythga sgpggpgqnuggsg% Ig Formula I above, and
I OXO0- pyrrolldln ester
Dj i sopropyl sil any I- phenyl ) - propi oni c aci d
F |'%6f)?’6®'§/ﬂv§9~é‘ﬁﬁ”'%éﬂ“yq rgind: 57 Bame'egeed
, 5-di oxo-pyrrolidin-1-yl ester
3-Dii sopropyl silanyl - phenyl)-acetic acid
ﬁﬁ?qgﬂﬁ@éb?65%F@F9&h9h“bﬁ@nvh$fﬁbet|c aci d
2, 5-di oxo-pyrrolidin-1-yl ester
(4 Di i sobutyl si |l anyl - phenyl) - acetlc acid 141 WO
2008/ 040441 PCT/ EP2007/ 00804R’
(4-Diisobutylsilanyl-phenyl)-pcetic acid

2, 5-di oxo- pyrroli,di n43-yl, gster
éJy 12 YL% yB1,§ S E 11

‘f’c'l*.iu

-(4
- (
, 5
- (
- (

NOOOOI\)OOOOI\J#I\)-P-P#N'_‘I\J’\

2

R

has the follwing meaning

E--Z2--Y?--L--F 1B

wherein

F is fluorine isotope wherein F is selected from radioactive or non-radioactive

isotope,
R1
I
——A——-?i——-
2
-L-is R ,

wherein R' and R?, independently, are selected from the group comprising hydrogen,

linear or branched C;-C;, alkyl, aryl, heteroaryl and aralkyl and
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[ 4- (Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid
2,5-di oxo-pyrrolidin-1-yl ester
WO 20080y DXy- di | sobutyl -si |l anyl) - phenyl ] - acet i BCHEPZH07/008044
4-Di i sobutyl sil anyl - benzoic acid
4- (Hydr oxy-diisobutyl -silanyl)-benzoic acid
4-Di i sobutyl sil anyl - benzoic acid
2, 5-di oxo-pyrrolidin-1-yl ester
(Hydr oxy- dllsobutyl silanyl) benzoic acid

, O- oxo . .
[ o ety AR B Smyuien phorsauhatitse g ubstiuted
ri theterbaryl,

[ 3- (Et hoxy-di i sopropyl -sil anyl) - propyl car banmoyl ] - but
ric acid 2,5-dioxo-pyrrolidin-1-yl ester

[ D(?-S@blﬁhr}dtloﬁalgndnqmﬂ a thaioxyntamirigafugttionpbgroap cornecting -L- to -Z>-

"] ot R PR B g b 5T BliSho aiteogui Prei sy

| ] pe(ﬂcamm)dacs@ 205=@) CEC- -0y @)RIOH}RBDAEH L]0 S @5-[CH2]m-D-[CH ],

o FBAE R IEbhoRy LA eRuLY)- SUR0| k) PeSI0g) ¢

5- (Pg| %bycﬁlﬁlmet—ﬁw dmeserbu;tc}daﬂqm | ansdb)stmumu arrsmbstituted aryl-,

acid 2, 0X0 Ol est

for Y9 §mg’tﬁ%o g le telﬂcqj Fﬁ,m%rxb ﬁ(glr Pet@ﬁ%ﬂﬁ|g§| -a‘ﬂ<yloxy- aryloxy-,
For maratkyloxs -aigk | -NRPSOy- 23D, NRE- ocDC(:ka)l NR'1 -NRIZ(=0)NR'™-, -NH-
wherein_a cgrwﬁund of general Formula II1, as defined

i B tlaims 25 - 27, is reacted with a
conp@iendin afis gRimegar floay b 8, 1 V: E-FG2 1V vvherei n F&

has the, meanin i ven herein_ abo d E
has”fﬁBanﬁ‘a ?é}?ﬁr‘wg aLe any, IfeqeL ffo thg%é one of Slnal s
1 --QQmp%%mﬂsmﬁbm@ds{oo pr &iRfci ng a compound havi ng
gen cal Fornmyla 11 s defined, i | aj
Whsrelyie epirssms virodsnef s kA prlfsmalior ikl
|sotpqganymgérmhhocb 3onpri sing the step of reacting

npou avi ng genera
1 OB R R Meapehdng e ol ElRetifim W Shp8 chpPhigRe Pugraeen.

29 whgutﬁ;tumtémsr Sibsptutdd dramebi titbrafckdd @,-Caaikyl, Gtyl, heteroaryl and
tenperature of 80C or less. 142 WD 2008/ 040441
PCTPE0?08044 31. The method according to claim

30 wWhtiepidsehfdchydriyehi SubstitigesrainsubstitstedOnear ot BiaBched Cy-Coo

32. A co
alkyl, a ,ocl%%aﬁ(?/}, ﬁgtte(reéjcyfclrogmyl, heteroaryl, aralky! or heteroaralkyl.

4-
2
4-
y
4-
y
5-
a
5

E-Z% is a targeting agent radical, wherein E is a targeting agent and Z? represents a
moiety selected from the group comprising a bond and a spacer, wherein the spacer
is a natural or un-natural amino acid sequence or a non-amino acid group and
E is a biomolecule.

23. The compound according to any one of claims 20 — 22 wherein F = °F,

24. The compound according to any one of claims 20 — 23 selected from

o 1IA-c-2: ®F-Si(tBu),-CsH4-CH,-CO-Ava--Gin-Trp-Ala-Val-NMeGly-His(3Me)-4-Am, 5-
MeHpA-Cpa-NH,,
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[4- ([ 18F] Fl uoro-di -i so-propyl -silanyl)-phenyl]-acetic
acid

WQ@2(0804(418F] Fl uor o- di - i so- propyl - si | anyl ) - phenpCT/ER200AMNS044
ol 4- ([ 18F] Fl uoro-di -i so- propyl -si |l anyl ) - benzoi c
acid
[4- ([ 18F] Fl uoro-di -i so-propyl -sil anyl) - phenyl ] - met hano
I

3-[4- I([18F] Fl uor o-di -i so- propyl -si |l anyl ) - phenyl ] - pr opa
B S GG Or A TGRSR AL B GE-m. 5 MerpA-

atied-NH,,
3-1.3- Fl Fi yoro-di-isg-propyl -silan henyl ] - propa
il b MR B 2ER 20H, 25 RPN A NS His BMS 3-Am, 5-

3-MeHdA-EpENH,uor 0- di -i so-propyl -silanyl) -phenyl ] - propi
oni c acid

[%/L[ 18F] Fl uor o-di -i so- propyl -si | anyl ) - phenyl ] - et han
Qb
;F(\( i 185 F uogo di -i so-propyl -sil anyl) -phenyl ]-acetic
4

phenyl

- ([t 8F] ) drlg%f:«V@ @‘"ufééd\'ﬁd{aﬁ/ndyghsm)) t]B acet | c

ﬁé:f"( ([18F] FI uor o- di met hyl si Iyl ) propyl ) bi phenyl -4-carb

WS (L 18H] FI oro di -i so-propyl silyl)propyl)bi phenyl -
- car box Arg-Ava-GIn-Trp-Ala-Val-Gly-His(3Me)-Sta-Leu-NH2
[ 18F] Fi uoro-di -i so-propyl -{4-[ 2-(t etrahydro- pyran-2-yl
%x et hyl ] - phenyl }-si | ane [1 8F]
. 0- di -/ so-propyl -{4-[2-(tetrahydro-pyran-2-yl oxy) -

enyl®-sil ane

( ) Jor o- di -i so- propyl -sil anyl)-phenyl ] -acety
| - Val - Ay AvBIBIn-Trp-Ala-Val-NMeGly-His-Sta-Leu-NH2
3- [ 18F] FI uor o-di -i so- propyl -sil anyl ) - phenyl ] - propa

al - (3Al a- Phe-d y- NH2;
-([18F] Fl uor o-di -i so- propyl -sil anyl ) - phenyl ] -acety
Trped y- Hi s(3- Me) - FAL1010- Leu- NH2
nzyI i -tjent-butyl -[18F] fluorosilyl)acetate
Benzyl - (dr- t eArg-BuaGIn{Tri-3E-VhbNMeSily-Mis) StadietitH2
jﬂ -tert-butylfluorosilyl)acetyl
[4-(§ orqgmsg-p reRyl-efanyirpenyl}-acetic acid

ZJEE g‘f‘nﬁ%féldi-?so(&béﬂlﬁ|5W')memlét% fluorosilyl)phenyl)ac

4(EIpere-djtisoppropylsiipoyl=benasig 9¢id 18F] f | uor osi | yl ) phenyl ) ac

4SFRBHIE. -silanyl)-phenyll-meth
[e‘ 2D e baty? | PV or ol 1) phenyl) acetyl - Al a-
.N

lugrp-dEysp- an@(l@ﬂw}) mmtwmn- 143 WO

3- ?&&%&é%fs% d’&{ﬂﬂéﬁ’ BN ﬁ‘bé‘ pichic a@dCOWDOSi tion
conprising a conpoun avi general chem cal Fornul a

3-[3-Glugre- dafssmem@nwl)ﬁqwllmhbl e salt of an
3-{FHIGROIdkisBLorB IR My AHShy i pREgGHic aBighydr at e,
2-[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-ethanol
[3-(Fluoro-di-iso-propyl-silanyl)-phenyl]-acetic acid
[4-(Fluoro-di-iso-butyl-silanyl)-phenyl]-acetic acid and
4-(Fluoro-di-iso-butyl-silanyl)-benzoic acid

wherein fluoro means '°F or '°F.

25. A compound having general chemical Formula III
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conpl ex, ester, am de, solvate and prodrug thereof.
34. The conposition according to claim 33, further
w@ompniEisng a pharmaceutically acceptabl e carPCEEP2007/008044
di l uent, adjuvant or excipient. 35. A nethod for
i magi ng wherein the nethod conprising the step of
introducing into a patient a detectable quantity of a
| abel | ed conpound havi ng general chem cal Formula |
according to any one of clainms 20 - 24, or a
pharmaceutically acceptable salt of an inorganic or
organic acid thereof, a hydrate, conplex, ester,
am de, solvate and prodryg' thereof and inmaging said
patient. 36. A kit conpriping a vial containing a
predet er m ned quantity of | the conpound having genera
chem cal ForMHBé—k—dBé%%dmﬁg—oo any one of clafpp 1 -
19, or a pharnmaceutically| acceptable salt of an
i norgani c or organic acid fhereof, a hydrate, conplex,
ester, anide, solvate af¥ prodrug. 37. A conpound
havi ng general chem cal Formula | or Il according to
any one of claims 1 - 24, or a pharmaceutically
whemdpt abl e salt of an inorganic or organic acid
thereof, a hydrate, conplex, ester, am de, solvate
and prodrug thereof for use as nedi canent. 38. A
FGOnmepresentsaGH) gHgle iy, aCOsRfemiidRY, -NeCrO, s0+C=NcS=0HN)g

0,34y o f claj 0 -a24,,.,0 r eutically
R0 BP0 oy ¢ EpO AT s ataL B P e
-Oix#¥=8pHal,a hydrate, conplex, ester, am de, solvate
andﬁfrodrug t hereof for use as diagnostic imging
agerny. 39. A conpound havi ng general chem cal Fornul a

1 a rding to any ong of claigs 20 - 24, or a

phagmacgutical |y accegfabl e sal t]| of an i nogganj.c or
org ¥ aci dot her eof aLﬁ}L\%gﬁplex,lbsvzr, 0

, solvalle and prodriig thereof [for usefas i magi[ig
ageqg for S n em sgron tonogcpphy (PBT). 40 Hal
use of the conpound having any one of 'general chem cal '
Forrmulae | or 11 cording to any one of clains 1 -

248 or of a ph Frac utically acceptable salt of an
ng%g?DLg or 144 2008/ 040441 PCT/ EP2007/ 008044

rgani’'c askdstherpgdf, a hydrate, conplex, ester,

am de, solvate and prodrug thereof, for the
wherneut Haltrepesentsa medejencatemt andll. A use of the conpound

Refbrp M0 - Sredhft cErmakd. SaRIG"; o

pharnaceutically acceptable salt of an inorganic or
orgagjc acid thereof, a hydrate, conplex, ester,

Chﬂki_:7§ﬁENate and prodrug thereof for the

and wherein X, R', R? and B"? have the same meanings as in Formula I.

26. The compound according to claim 25, wherein
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manuf acture of a diagnostic imging agent. 42. The use

according to claim4l wherein the diagnostic inaging
WQ@Q®aNn4G441 f or positron em ssion tonography. 4BCT/ER07/008044

use according to claim4l for the manufacture of a

di agnostic imagi ng agent for inmaging tissue at a

target site using the inmagi ng agent. 44. The use

according to any one of clainms 41 -43 for inmaging of

tunors, imaging of inflammatory and/or

neur odegenerative di seases, such as nmultiple sclerosis

or Al zheiner's disease, ©r imging of

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

solid tunDrs,FG@nd rgemna Pid irthritis. 145 1

RZ

1

R
FG1—E-CH2—3rl:-D-[-—CH2—}“-A—%i—X IIIA
2

R

wherein X, R', R?, A, D, m and n have the same meanings as in Formula IA and FG' has

the same meaning as in Formula III.

The compound selected from

o (Di-tert-butyl-hydroxy-silanyl)-acetic acid

¢ [4-(Hydroxy-diisopropyl-silanyl)-phenyi]-acetic acid

¢ [4-(Hydroxy-diisopropyl-silanyl)-phenyi]-acetic acid

¢ (4-Diisopropylsilanyl-phenyl)-acetic acid

¢ (4-Diisopropylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

e [4-(Hydroxy-diisopropyl-silanyl)-phenyi}-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester
¢ 4-Diisopropylsilanyl-benzoic acid

¢ 4-(Hydroxy-diisopropyl-silanyl)-benzoic acid

e 4-Diisopropylsilanyl-benzoic acid 2,5-dioxo-pyrrolidin-1-yi ester

e 4-(Hydroxy-diisopropyl-silanyl)-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester
o 3-(4-Diisopropyisilanyl-phenyl)-propionic acid

o 3-(4-Diisopropylsilanyl-phenyl)-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester
o 3-(3-Diisopropyisilanyl-phenyl)-propionic acid

¢ 3-(3-Diisopropyisilanyl-phenyl)-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester
¢ (3-Diisopropylsilanyl-phenyl)-acetic acid

¢ (3-Diisopropylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

¢ (4-Diisobutylsilanyl-phenyl)-acetic acid
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28.

29.

30.
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o (4-Diisobutylsilanyl-phenyl)-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

» [4-(Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester

¢ [4-(Hydroxy-diisobutyl-silanyl)-phenyl]-acetic acid

¢ 4-Diisobutylsilanyl-benzoic acid

e 4-(Hydroxy-diisobutyl-silanyl)-benzoic acid

¢ 4-Diisobutylsilanyl-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester

e 4-(Hydroxy-diisobutyl-silanyl)-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester

¢ 4-[3-(Ethoxy-diisopropyi-silanyl)-propylcarbamoyl]-butyric acid

e 4-[3-(Ethoxy-diisopropyl-silanyl)-propylcarbamoyl}-butyric acid 2,5-dioxo-pyrrolidin-1-yl

o 5-[Diisobutyl-(4-phenyl-butoxy)-silanyl]-pentanoic acid 2,5-dioxo-pyrrolidin-1-yl ester

» 5-[(4-Polystyrene-methoxy-benzyloxy)-diisobutyl-silanyl]-pentanoic acid 2,5-dioxo-
pyrrolidin-1-yl ester

* 5-(Polystyrene-methoxy-diisobutyl-silanyl)-pentanoic acid 2,5-dioxo-pyrrolidin-1-yl ester

o 5-(Polystyrene-ethoxy-diisobutyl-silanyl)-pentanoic acid 2,5-dioxo-pyrrolidin-1-yl ester.

A method for producing a compound having general chemical Formula | as defined in any
one of claims 1 - 19, wherein a compound of general Formula III, as defined in any one of

claims 25 - 27, is reacted with a compound of general Formula 1V:
E-FG? v
wherein

FG? has the meaning as given herein above for FG', and E has the same meaning as

defined in any one of claims 1 — 19.

A method for producing a compound having general chemical Formula I, as defined in
any claims 20 - 24 wherein X is F, wherein F is a fluorine isotope, said method comprising
the step of reacting a compound having general chemical Formula I with a fluorinating

agent.

The method according to claim 29 wherein the step of reacting is at a reaction temperature

of 80°C or less.
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31.

32.
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The method according to claim 30 wherein the reaction temperature is 50°C or less.

A compound selected from

[4-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-acetic acid
2-[4-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-ethanol
4-(["®F]Fluoro-di-iso-propyl-silanyl)-benzoic acid
[4-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-methanol
3-[4-(["®F)Fluoro-di-iso-propyl-silanyl)-phenyl]-propan-1-ol
3-[4-(["®FIFluoro-di-iso-propyl-silanyl)-phenyl]-propionic acid
3-[3-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl}-propan-1-ol
3-[3-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-propionic acid
2-[3-([*®F)Fluoro-di-iso-propyl-silanyl)-phenyl]-ethanol
[3-([®F]Fluoro-di-iso-propyl-silanyl)-phenyl}-acetic acid
[4-([*®F]Fluoro-di-iso-butyl-silanyl)-phenyl]-acetic acid
4-(["®F]Fluoro-di-iso-butyl-silanyl)-benzoic acid
N-(3-(['°F]Fluoro-dimethylsilyl)propyl)biphenyl-4-carboxamide
N-(3-(["®F]Fluoro-di-iso-propylsilyl)propyl)biphenyl-4-carboxamide
['®F]Fluoro-di-iso-propyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane
['®F)Fluoro-di-iso-propyl-{4-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-phenyl}-silane
2-[4-([*®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-acetyl-Val-BAla-Phe-Gly-NH,.
3-[3-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyi]-propanyl-Val-BAla-Phe-Gly-NH,.
2-[4-(["®F]Fluoro-di-iso-propyl-silanyl)-phenyl]-acetyl-Ala-GIn-Trp-Gly-His(3-Me)-
FA1010-Leu-NH,

Benzyl 2-(di-tert-butyl-[‘®Fflucrosilyl)acetate

Benzyl 2-(di-tert-butyl-[®*F]fluorosilyl)acetate

1-(Di-tert-butylfluorosilyl)acetyl -Val-BAla-Phe-Gly-NH,
N-Benzyl-2-(4-(di-tert-butyl[*®F]fluorosilyl)phenyl)acetamide
N-Benzyl-2-(4-(di-tert-butyl[*®F]fluorosilyl)phenyl)acetamide

2-(4-(Di-tert-butyl['®*FIfiuorosilyl)phenyl)acetyl-Ala-GIn-Trp-Gly-His(3-Me)-FA1010-Leu-

NH,
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33.

35.

36.

37.

38.

39.

40.
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A composition comprising a compound having general chemical FormulaIorll a
pharmaceutically acceptable salt of an inorganic or organic acid thereof, a hydrate,

complex, ester, amide, solvate and prodrug thereof.

The composition according to claim 33, further comprising a pharmaceutically acceptable

carrier, diluent, adjuvant or excipient.

A method for imaging wherein the method comprising the step of introducing into a patient
a detectable quantity of a labelled compound having general chemical Formula II
according to any one of claims 20 - 24, or a pharmaceutically acceptable salt of an
inorganic or organic acid thereof, a hydrate, complex, ester, amide, solvate and prodrug

thereof and imaging said patient.

A kit comprising a vial containing a predetermined quantity of the compound having
general chemical Formula I according to any one of claims 1 — 19, or a pharmaceutically
acceptable salt of an inorganic or organic acid thereof, a hydrate, complex, ester, amide,

solvate and prodrug.

A compound having general chemical Formula | or IT according to any one of claims 1 -
24, or a pharmaceutically acceptable salt of an inorganic or organic acid thereof, a
hydrate, complex, ester, amide, solvate and prodrug thereof for use as medicament.

A compound having general chemical Formula II according to any one of claims 20 — 24,
or a pharmaceutically acceptable salt of an inorganic or organic acid thereof, a hydrate,
complex, ester, amide, solvate and prodrug thereof for use as diagnostic imaging agent.

A compound having general chemical Formula II according to any one of claims 20 — 24,
or a pharmaceutically acceptable sait of an inorganic or organic acid thereof, a hydrate,
complex, ester, amide, solvate and prodrug thereof for use as imaging agent for positron

emission tomography (PET).

A use of the compound having any one of general chemical Formulae I or II according to

any one of claims 1 — 24, or of a pharmaceutically acceptable salt of an inorganic or
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41.

42.

43.

44.
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organic acid thereof, a hydrate, complex, ester, amide, solvate and prodrug thereof, for the

manufacture of a medicament.

A use of the compound having any one of general chemical Formulae I or II according to
any one of claims 1 — 24, or of a pharmaceutically acceptable salt of an inorganic or
organic acid thereof, a hydrate, complex, ester, amide, solvate and prodrug thereof for the

manufacture of a diagnostic imaging agent.

The use according to claim 41 wherein the diagnostic imaging agent is for positron

emission tomography.

The use according to claim 41 for the manufacture of a diagnostic imaging agent for

imaging tissue at a target site using the imaging agent.

The use according to any one of claims 41 -43 for imaging of tumors, imaging of
inflammatory and/or neurodegenerative diseases, such as multiple sclerosis or Alzheimer’s
disease, or imaging of angiogenesis-associated diseases, such as growth of solid tumors,

and rheumatoid arthritis.
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