STI LBENE DERI VATI VES AND THEI R USE FOR BI NDI NG AND | MAG NG AMYLO D PLAQUES
Background of the Invention Field of the lnvention @IO%&TW i nvention

rel ates to novEILBEDH: DERI¥ARDYENIANIRekHELR U EGF RINGagi ng usi ng
radi ol abel ed conpoundsA NDEVIRGING AN YTe®IDPLAQUESe! ed conpounds.
Background Art [0002] Al zheiner's di sease (AD) is a progressive

neur odegcner ati ve di sorder characterized by cognitive decline, irreversible
menory | oss, disorientation, and | anguage i npairnent. Postnortem

exam nation of AD brain sections reveals abundant senil e plaques (SPs)
conposed of anyloid- (A13) peptides.a nunerous neurofibrillary tangles
(NFTs) forned by fil amnts%ﬁ%@ogﬁ%%mﬁ@f%ed tau proteins (for
recent reviews and additional citations see G nsberg, S. D, et alL,

"Ml ecul ar Pat hol ogy of Al zheiner's Di sease and Rel ated Disorders,” in

Cer ebral CoFigxof thetivagdegener ati ve and Age-rel ated Changes in Structure and
Function of Cerebral Cortex, Kl uwer Academ c/Plenum NY (1999), pp.

603- 6540001pgel sbang- RAGAGH @elalds , toehowal .biodciet | coippuady @éthddw oand

Cyt oskel etal Pat hol ogy in Al zheiner's Disease,” Al zheiner's Disease,

Li ppi ncot, WAagnesiivsin@ging kiR radipipbelerd cpmpaundsaand gwgyods f majgne 372) |

[ 0003] Anyl oi LS.1l ition characterized by the accunul ati on of

vari ous ins%%ﬁ@}a%l&f?cg?ﬁ%ﬁgér' proteins in the tissues of a patient. An

anyl oid deposit is formed by t‘he aggregati on of anyloid proteins, followed
by the furt Backgrowndsd Aetti on of aggregates and/or anyloid proteins. Formation
and accunul ati on of aggregates of 13-anyloid (An) peptides in the brain are
criticgotict or s Alzhefiner’ sldisedse [(ABNtis apdogressiyeassragagaieratiDe disorder- [ 0004] I n

addition to the role of a .I.oia qe osits in Al zhei mer's. di.sease, the
presence of © ?'Fﬁ?tﬁli‘%?dd@b(ig%gv% & ‘Hg’eﬁreé’ﬁ c ir?F’%q%gg?eglsgﬂﬁﬂaé@’
Medi t er r aneafq figyRhge MnpkibBele! Pastm¥REhOSRmMihAiAPSt RES baifsedte, anmyl oid

pol yneur opat hy, any?m d” cardi onyopat hy, system c senile anyl oi dosis,
anyl oi d pol yexsalsogbandant sendlecplaques (SBSr evpmaisech eframiloadB (AP Rerttdes oi dosi s,

Down' s syndrone, Scrapie eutzf el dt - b.di sease., Kuru, ...

Cer st ammn- Stapgtﬂl&eé?u-sél:eﬂgqﬁ?ﬁ@?rys{fﬂ%g d r@ﬁ T%e%’ﬂ'fn F‘g?’y fé‘alr“ c%;?tﬁoor%ah l%l}lyt he

thyroi d, |sehaieraited adu proydind thor teenimievidvasl ot hdditiany Icthorsnsedi al ysi s
patients, inclusion body nyositis, Pranyloid deposits in nuscle wasting
di sease, and@ipgices. sS-oP., L& rfer MolscuiaraBe @9%&"%«3&2?13%@1@1%@?0005] The
fibrillar a anyl-ai I 4 maj or
met abol i c pg%? aﬁ%ﬂ??%é%r%eg@/ Tc(r% (y)%]rgleng{"g%%%er éc%%gigerrgg%o@é?%é%sﬁﬁi 9i n senile
pl aques and @Feight oimasSmaireanaiddi Hunteipnsidfs Cererdl pdiorent sKiea, W, et

aL, J. Proc. NatL Acad. Sci.. AL 97:9299- 9304 000)). Prevention and
reversal of Aqaéeralcé’da@madﬁmtly%ﬁ’ BP'ef’gOéé(?gsélg t%FGB?ré' a&éélé?’t r'e‘éftﬁent for this
di sease (Sel"@ﬁ’BiQIOf Jof PAMANE B31dRUzral Phihol A0 AN I&'s Dhscase et al ., J.
Med. Chem 41:6-9 ( 398); Skovronsky, D.M, and Lee, V.M, Trends Pharnacol
Sci . 21:161-Al88in@00®)jeasd, 0DPPireai WiliamaDS( MAllying,s Ehilasistbhisy Pail ti pl e
mutati ons 11,405 & BESHsOr
[0003] Amyloidosis is a condition characterized by the accumulation of

various insoluble, fibrillar proteins in the tissues of a patient. An amyloid

deposit is formed by the aggregation of amyloid proteins, followed by the

further combination of aggregates and/or amyloid proteins. Formation and

accumulation of aggregates of P-—amyloid (AP) peptides in the brain are

critical factors in the development and progression of AD.



protein (APP), presenilin 1 (PS1) and2 presenilin 2 (P52) genes (G nsberg,
S. D., et aL, "Ml ecular Pathol ogy of“Al zhei ner's Di sease and Rel at ed

Di sorders,” in Cerebral Cortex: Neurodegenerative and Age-rel ated Changes
in Structure and Function of Cerebral Cortex, Kl uwer Academ c/Plenum NY

(1999) [0094] 603- bradditiayel thh aelg-oRamalylid depogits inAlzheimer'salipasgitit ogy of Tau

and Cyt oskel etal Pathol o i .zhagj ' } se, " i 's. Di sease,
Li ppi ncot, W%%ang%&awll%q n&;?pé%ﬁ‘l ﬁigg‘eapf)% g,h %%ﬁ ?&96@%559%&5%588 372).

[ 0007] Wi | B1ddirerraeas fevidE QViadkils Meells Bohadrbivie Nnidioplxhatie myelonta, kinyloidhder st ood,
al |l pathogenic FAD nutations studied thus far increase production of the
nore any| oi BOYBeHTEPaby, 4 3myiaid o cHdioMOBAGYs oIRICHNC t $rdila) aMYIEASe. Thus, at
| east in FA r ' o} : r [ S : ficient to
i nduce a cagggg%(?g? %\%%P%W’éﬁﬁﬁ%ﬁlo}%@gﬁ% gt‘?g{n%n ﬁ)cli(gdeé%,’ t he

anyl oi d casbada's - 8Syndrdiygot h&gapme,sugGestzeldhdtcobor ndisdase)y of Kemg r acel | ul ar

fibrillar A_aggregages in e.hrain be a votal event | D

pat hogenesi Qe%%’éﬁugbét,raﬁmﬁé&‘e‘%%l %&?%PG’P-I%‘_@)‘ 184 Cﬁf%‘&%?%o?péﬁ%_t ein and
the Mechani \?A@&B, RbBRAT 8L a3nyBhid SRS RicroAbBNIRI ABYI0R iR A 36 € patldnBDi NCOt
Wlliams & W kins, Philadelphia, PA (1999), pp. 293-310; %el koe, D. J., ./
Am Med. AsswiusiqngBodyemBositsl B2 aa0dny depessts umanusgle wastingtdisegse, apd  Med.

Assoc. 283: ;;?%111 177 2098. . Co, dee,H'l;isuﬁ.dmet at, Biochimca et Biophysica
Ada 1502: 1721989f FatssHIaNs dpbeas R S M%BF oaches in trying to inhibit the
produciggp’) and r gHEGRHIREL 23S s AF afYIAE debhidds! 148, ,ABnd Mp.hg peain are
curren:[I y Lei ng eval uated g%ﬁgot_ent iagilal theﬁrg iespfé%F1 AD _(&ovrqnsky, D M
and Lee, V. niijqr Metehelic Péptideacletivedsgiom 2mylpgd p1ggrspp pogyin fpasdan, R, et

(1008 -  Wporanitataqued 4y bdorolascifluield achosiSln A8 WT (4l o
A., Biochi megal et PBbONWE ead A8t U350 2700984302 080D)). Kiwdntio®and Bohnnann,

et al., J BioL Chem 275:1673-1678 (2000)). It is therefore of interest to
devel op |i gaswgssat Rbt Adpplenne &xmatiomiarrdbging targetad anp taepgnerfaforshis Si nce

e i novivo deagrastierBons ANk 265 PEkIe ] LRDRLITG M B ) cacive

deposi tion ofedARChéin S BUBL®Y1998)ARBkamonskyopavigsirsl e, WMNQ Teadds ent s.
[0009] To this end, several interesting approaches for developing fibrillar
AP aggr egat &hapeedd. iS¢l 12l J&hd$3kd®)been reported (Ashburn, T. T., et at,

Chem B 3:35 - ; at ., -Am-

118: 45?%@4@07 (15@‘3@’1%@%&’/ H%g?seg}bya’ﬁ‘?‘“‘geo’f‘t.}taﬁégfpc‘ﬂ%hf}r@ @&f 627 (1994) :
flunk, W Eprotein (APP)Neresentlinol (PFW)iang phésehidih-5@S2) kRAG) (Gildbergs S.W E., et
aL, Society for Neurgscience tract 23:1638 (,1997); Mathis, C. A, et al,
Proc. M I%tq”. eSyﬂ}pJ). QM&’&?CB}Cj‘ﬁa?b O@ﬁén?f,z ‘ﬂﬁl&%‘ﬁ’legs; ﬁﬁ%ﬁén?@ﬂ-g@m@i%?);
Lorenzo, A madqeranlis @fenrk C@\}tex: z{egg%degﬁﬁeyamﬁ%ﬂ%g%cﬁemté& Shihges

91: 12243- 12247 (1994); Zhen, W, Med. Chem 42:2805-2815 (1999)).
The nost at tin Stueruee apbloasbn of Cozéed Gontenj §hiwer deademisPlehuoh™N¥ani ne- G

(CG and Co ed (CR),..a t | g ter,.h bee fqr fl escent
st ai ni ng of Q@sgsa% @1@54? 3%&8%‘?{53{3@%%08@? gfﬁ-g'éﬁiquh@o%gﬁ% n, T. T.,
et at, ChemanBi Qftosk3ictdt IPabdlofyl 49 AlzhdiinePK DiWas&" ,Alhieimér's Diselbgt ochem

Cytochem 37:1273-1281 (1989)). - 4 - The inhibition constants (KO for
bi ndi ng to fipningataVilhams dgWiikkins: Fsiledelntva, PAL19980 pB: 339rH#- and 3' -i odo

deri vatg of : : : . . sfﬁ)]%p j Mat hi s, C.
A, et [gqﬁPr oc%ﬁekh%len? %m%?/lgrr%l.s %ggla?%gﬁéé%ﬂ%?eﬁrﬂ%, p%@%ﬁ?%%(m{&/\eden: 94- 95
(1997)). Thelgathogptic FAD matatiohestudisd dws firanéressd ppedveddn vethy ni@e A13 ( 1- 40)
peptide aggregates in vitro as well as_to fibrillar Al13 deposits in AD

brai n secti GAYIQiflpgeRics42-¢3 amino-aqid lang foprg of thg ‘f\b hP§Atde- TRysnat legsldi ophar m
Chem , Upps ! - Q- : 0 : tenti al
benefits of ar}ll?rtlatgi’n %%%ﬁggg?g%ﬁ%@%c#o%g%%%g?ﬁpg%ﬁg&%eﬁggfggh%ﬁghni que wil |
i nprove di agassds obyvinteleadingitmgepodegenératiopdndesds thevdmylodxaesade Ai | pl aques
in the brain; therefore, they may be likely to devel op Al zhei ner's di sease.
It will also be useful to nonitor the progression of the disease. Wen
anti-plaque drug treatnments becone avail able, inmaging Al3 plaques in the
brain may provide an essential tool for nonitoring treatnment. Thus, a

si npl e, noni nvasive nmethod for detecting and quantitating anyloid deposits
in a patient has been eagerly sought. Presently, detection of anyloid
deposits invol ves histol ogi cal analysis of biopsy or autopsy materials.




using ligands with relatively smaller ;mol ecul ar size (conpared to Congo
Red) and increased lipophilicity. H ghly conjugated thioflavins (S and T)
are - 5 - comonly used as dyes for staining the AP aggregates in the AD
brain (El haddaoui, A, et al., Biospectroscopy 1:351-356 (1995)). [0013]A
hi ghl y |ipong?t¥‘ESI§ pugessts tha deatieRye; e%ts%ceﬂpﬁaiﬁﬁgll%{\ﬁ 28RS tnmi nl y
conposed of yhy r i st ( i,ning AP
protein aggre 21?221)%222 %b%gﬁgfgggﬁﬁeﬁpcﬁa&i%ﬂéﬁggpﬁgw' Jé’[ C%PFO,%S’Am J

Geri atr Psy®fiPaamyloid2P®eyrser Rupted® pnd Usi Mgchrnsint 06 Addrimalsddistasapgr aphy

PET), it reported that. this gracer s i.fically. |l abele osits of
E)I aqzjes and %{'ﬁ@'?%rg Reden lpﬂ’lﬁcﬁta\wi'llziﬁ?@ %%ﬁgl&g 1l ?%%&9%& ects.
(Nor dberg Appl 29831 0NSeli@e, 12094:.8: HAI LA - Aslsd. NGIs 1 S1BVRI1 7P BOIRC OKI net i ¢

anal ysis procedure called the relative residence tine of the brain region
of interest Nashads] .+ ¢l pdndm. Medidrendds: 1981 WEEH(AD0pbdldnt’s Eandd conpari son

subj ects wer t h | 8 J,Vie Al &SI time was significantly
hi gher in Aﬁ?bgﬁg@%ﬁggz'llﬁ?pshy}_lscgf{ﬁr%tﬁjgedrz'@%hlp%%i(ggﬁg by an intriguing finding
t hat FIPIMIB] conpet\asions bpproashes NSAYIRY thanhibitnkk peduetidPardd Reidesthen vitro and

to AP pl agues ex vi vo gAgdeppa ED, et al. 2001, Ag/deppa ED, et al.,

Neur osci enc@cwpigation of fibullapAp [indhe braimgre gurenthndeing ¢velbatedeasbr ai n of AD
patients by ;Wghig bRt [Jed-nepdayi ive, F11p6 TA-1 (al so
referred topas [1lc]efi ['3), \/\g?ok%cogm syy’r]e)[og\(['t \é%& t(/‘%ht\hi %ﬂfl%_’kea? al., Curr
Phar m Des. ZXbodmdl.186920061-M3 (ROOOLAY asmsbr, &., et & Chriedde P8ai735-2A05,

b nds _spec; KIS WoRe v §, H Far"BEE: i s BARSERADOWe & B Slosed w1 d AD
showed narkgd reEentiemn f34545a6> 0&066)3- #iﬂd&isthhM.CQL,t EBioc KRR 40 contain

| arge anmounts of anyloid deposits in AD. In the AD patient group,
[ " C] 6- OHBTABionhesiemt4caim 1A 7684r @9 Kwet, Pr dBabmaatd, yeri af., t.heBibt ont al

cortex. Lar in y e observed in .pari et al enporal , and
Cott o al el 27SFRELABIC 00BN, BB iy & BRETIC devlFRSaR v

equi val ent itliat ApegifitalBnbidafibkIG@NRAI IagSResEY)] SiatS ckifaRIIGRS JPRowe to be
rel atively unaffected by anyloid deposition (such as subcortical white

matter, pongccestibledaiggtsethesagew heandscpyld berisedas i vbe disgnagbic tools

I -t | - Ll 1 e [ Il >B13, .. h t udi ed.
Tnovitro by ot AgPheene vRuth FRRs S Aok o MAtMAT A Choved

excel | ent biamyicdpgehésinintlivisgyphtishisdi ng can be clearly - 6 - nmeasured in
the cortical gra tter, but not in the whijte matter of AD cases. (Kung
v, o003 e s et itet Heresiheapgronsits: for aeoiepin APrlGvAB pec f i o

bi ndi ng i n geskbfalspddiss HBaldeROEBALER i Ng. T d val ues of
[ 3H SB-13 i ng.%ngcorslt)i cal honogenat es mg?rged;?@l%ﬂbg&na'WH éthalb?%(il%hg capacity
and conpar aid. Va5UeS8wdPeo)o ey wedet( 4/4-AHAmnbhémySer. ct/&i43P6A5A7) . As

ted, i Rati | 1,C,SB-13 displ i lation in th
F Do ar o TR BERRE SR e HER AR ool RN R 2ol gy
inmidto ehddemtodicADApmEi BASH-548111998}; KRinRIW.NBL ched SQaE%%rsubj ects.

(Verhoeff NP, et aL, AmJ Geriatr Psychiatry,. 2004;12 :584- [ 0015] It
woul d be us&euroseignagadlestrachdtil SakE099); Mathisi Gua-.fesrl.i Rragi Xthohd.
quantitatin 7 0gi [ ati g4l B{.iyon, it ,would be useful
to have corrg%’m&%%@?'hh%:h%ﬁﬁf %gaggg?g%%ﬁ“o% @T@QZ*W oéf%opfs‘ofl% ns to form
anyl oi d depdsnkseraBdAg Rret.hNakl.f Avadd§tie US. Al 9ig1224G01a0 oG 2hdn, Ly tO

i nhibit anyloid protej ggregation. Sunmmary of the Invention [00161The
present inv ?’dﬁ"?{Tﬁﬁﬁqo@?”h6’3glgog'gﬁb%&ﬁag))oﬂhFﬂ%ﬁtﬁéCt}Ye approgell 100171The
present i nvenbised oflisn1Pahefsd ehenemt] ichl rhgyng a
radi ol abel ed conpgundého?cFojrgml a f|11"§r I oréﬁgrgﬁ%tghgﬂg?ﬁ@tu?ﬁ%al |y
accept abl e ther ddtier s biéanuesad. for fluorescent staining of SPs and NFTs in

postmortem AD brain sections (Ashburn, T. T., et al., Chem. Biol. 3:351-358

(1996); Klunk, W. E., et al., J. Histochem. Cytochem. 37:1273-1281 (1989)).




100181The i nvention further provides % met hod of i nmaging anyl oid depositis,
the nmethod conprising introducing into a patient a detectable quantity of a
| abel ed compound of Formula I, Il or Il or a pharmaceutically acceptable
salt, ester, am de or prodrug thereof [0019] The present invention also
provi des a e hbabifion constantsi (Ki)rfgr bindingde fibgHan Ak ageregaigh of RpEBt ei ns, the
nmet hod conpri adm ni st eri | ng anmount of
a conpound E‘b‘f%{}‘%&nﬁo' aP(;iﬁoPdP%%mgwgSB %cgi%to ?g’% ;8%312(2%& %Mé salt,

ester, am dessp&tivelyQMatkis ! heA eefal., Prdc. XXQRZAL SHmbp URGAIEpharepEREM.OT thi's
|nvent|on S d| rected to methods and internediates usef ul for gnt hesi zi ng
i

Ej he arr%/I oi dUpaialei $rasgnAdSi (HBY1hg Thesssetmaundst have bgen shown fobigd |||
escribed h [ d ts K
bi i ng- dat SIS D (DI0F EMc MhaReatithn Bk ek 30 & bt g 120" °
Descri pti ondefosithién IAﬂ)'enim @ébt{o(ﬂﬁ)ZM]athis &L.fAL ot abspemt Mhke IpW.eempt i nventi on

Is directed _tao conpou s of I a, l: armaceutically acceptable
sal t or progﬂd’ﬁpg %{a Swegen{94- 9sseq1§%’8gd fromthe group consisting

( éH&) di BFQ"hellélaeQe s%élebd]er{tfal @E‘ﬁ%f@o@'{rﬁa %gﬁ%ﬁ@éaltéé iavdg ogen, CI A

and d is an integer betmeen
brain. The imaging technique will improve diagnosis by 1dent1fy1ng potential

aI kyl

patients with excess AP plaques in the brain; therefore, they may be likely to
develop Alzheimer’s disease. It will also be useful to monitor the progression
of the disease. When anti-plaque drug treatments become available, imaging
AP plaques in the brain may provide an essential tool for monitoring
treatment. Thus, a simple, noninvasive method for detecting and quantitating
amyloid deposits in a patient has been eagerly sought. Presently, detection of
amyloid deposits involves histological analysis of biopsy or autopsy materials.
Both methods have drawbacks. For example, an autopsy can only be used for
a postmortem diagnosis.

[0011] The direct imaging of amyloid deposits in vivo is difficult, as the
deposits have many of the same physical properties (e.g., density and water
content) as normal tissues. Attempts to image amyloid deposits using
magnetic resonance imaging (MRI) and computer-assisted tomography (CAT)
have been disappointing and have detected amyloid deposits only under
certain favorable conditions. In addition, efforts to label amyloid deposits with
antibodies, serum amyloid P protein, or other probe molecules have provided
some selectivity on the periphery of tissues, but have provided for poor
imaging of tissue interiors.

[0012] Potential ligands for detecting AP aggregates in the living brain must
cross the intact blood-brain barrier. Thus brain uptake can be improved by
using ligands with relatively smaller molecular size (compared to Congo Red)

and increased lipophilicity. Highly conjugated thioflavins (S and T) are



b. hydroxy, c. Cl_4 al koxg(, d. hydroxy(C14)al kyl,
e. hal ogen, f. cyano, I g. hydrogen, h.
nitro, i. (Cl1-C4)al kyl, j. Halo(Cl-C4)al kyl, and
k. formyl 8 R1l' is selected fromthe group consisting of a. b. hydrogen

c. 18F(C - 4yamkpnly dsed a8ryeL fd) atainyng ahei AB, aggregat@r{nCtheCAh|bkain|
al kyl'am no 18L& & KXY piospectroscopy 1:351-356 (1995)).

[0013] A highly lipophilic tracer, ['*F]JFDDNP, for binding both tangles
(mainly composed of hyperphosphorylated tau protein) and plaques
(containing AP protein aggregates) has been reported. (Shoghi-Jadid K, ét al.,
Am J Geriatr Psychiatry. 2002;10:24-35).  Using positron-emission
tomography (PET), it was reported that this tracer specifically labeled deposits
of plaques and tangles in nine AD patients and seven comparison subjects.
(Nordberg A. Lancet Neurol. 2004;3:519-27). Using a novel pharmacokinetic
analysis procedure called the relative residence time of the brain region of
interest versus the pons, differences between AD patients and comparison
subjects were demonstrated. The relative residence time was significantly
higher in AD patients. This is further complicated by an intriguing finding
that FDDNP competes with some NSAIDs for binding to A fibrils in vitro
and to AP plaques ex vivo (Agdeppa ED, et al. 2001; Agdeppa ED, er al,,
Neuroscience. 2003;117:723-30).

[0014] Imagiilg B-amyloid in the brain of AD patients by using a
benzothiazole aniline derivative, [''C]6-OH-BTA-1 (also referred to as
[''CIPIB), was recently reported. (Mathis CA, et al., Curr Pharm Des.
2004;10:1469-92; Mathis CA, et al., Arch. Neurol. 2005, 62:196-200.).
Contrary to that observed for ['®FJFDDNP, [''C]6-OH-BTA-1 binds
specifically to fibrillar AB in vivo. Patients with diagnosed mild AD showed
marked retention of [''C]6-OH-BTA-1 in the cortex, known to contain large
amounts of amyloid deposits in AD. In the AD patient group, [''C]6-OH-
BTA-1 retention was increased most prominently in the frontal cortex. Large
increases also were observed in parietal, temporal, and occipital cortices and
in the striatum. [''C]6-OH-BTA-1 retention was equivalent in AD patients and
comparison subjects in areas known to be relatively unaffected by amyloid
deposition (such as subcortical white matter, pons, and cerebellum). Recently,
another ''C labeled AP plaque-targeting probe, a stilbene derivative- [''C]SB-
13, has been studied. In vitro binding using the [*H]SB-13 suggests that the

compound showed excellent binding affinity and binding can be clearly



R2 is selected fromthe group consistigg of i.hydroxyl, Cl-4Al koxy,
(Q-CA)-al kyl oxoAl k(Cl - C4)oxy, (Cl-C4)-alkyloxo(C -C4)-al kyl oxo(Cl
-C4) al koxy, (Cl -C4)-al kyl oxo(Cl -C4) - al kyl oxo(Gi

Sa ) o SRSl P A ot
_0404) | ?l :(g;g?@gﬁmw@r mxyﬁmanoga 2004a085:b®1 0§ CLTkAa vkl Qwéﬁlaw

C4g ZI kgl oxo( Cl- Cdal k oniy" hal (Ci-C4) al kyl, NR6R6', phenyl (Cl1-C4)al kyl,
18F(Cl - C4) al ﬁ%%?%c E’%‘é’(“@ ICOOTEEAl yiISSHO Remogemptes kefxgentrol brains. The Kd

18F( C1- C4) al kythexef PréBal Ky mé&‘ti-c%ﬁ%?ﬁh%ézeéé%ﬁ 7 W aﬁ}gﬁ oxo(C

-C4) al kyl oxo(C t C4) al Kyl oxo(Cl - C4) al ky o
vvhea 2i nyR6 ahadrg )cmae%y reaidpecroparably edblesctvert bbeivddhel 44D ypndleAS! Sting of

from
hydr ogen, h C4)al kyl and. Cl-C4al.kyl ,where g is an integer f
o%e tg 10; %ﬂ{o@éﬁ(éﬁ@t e)ésf?%’ﬁ?tﬂlfemg%&ﬁatd%%%l[s I3y 187 dislpyed1ghighubst i t ut ed
benzoyl oxy, é&ﬁmmhimume%&ﬁﬂzyéﬁky@r&hﬁfaﬁgﬁ% %5%85@159%@ IP}@: ut ed
substituted phenyl (C14)al kyl, 18F substituted (C14)alkoxy, 1 : ubst itute
aryl oxy and SCUFHE %fu‘ﬁ@ml%q}leé)dlmllﬂotoamﬂ?raw é:lj)epaﬂndnys, éllfif—xmlnlaﬂwtgga apslom- t ge-
R30, R31, R3 restn. . ea in eleeg}d ! el ec : :
group consi Sﬁaﬂé&@%ﬁﬁ{ﬂr%&eﬁfs_ h der:rg%éf/f?m?t.% a:l}i’l{g'ﬁ : Ge ’QZI' ﬁVGZ’@W( Cl 4al kyl ;
al kyl, and 2(RERI2RSRH-95).
[0015] It would be useful to have a noninvasive technique for imaging and

quantitating amyloid deposits in a patient. In addition, it would be useful to

have compounds that inhibit the aggregation of amyloid proteins to form

amyloid deposits and a method for determining a compound's ability to inhibit

amyloid protein aggregation.

Summary of the Invention

[0016] The present invention provides novel compounds of Formulae I, IT and
1.

[0017] The present invention also provides diagnostic compositions
comprising a radiolabeled compound of Formula I, I or III and a
pharmaceutically acceptable carrier or diluent.

[0018] The invention further provides a method of imaging amyloid depositis,
the method comprising introducing into a patient a detectable quantity of a
labeled compound of Formula I, 11 or III or a pharmaceutically acceptable salt,
ester, amide or prodrug thereof.

[0019] The present invention also provides a method for inhibiting the
aggregation of amyloid proteins, the method comprising administering to a
mammal an amyloid inhibiting amount of a compound Formula I, IT or IIT or a

pharmaceutically acceptable salt, ester, amide, or prodrug thereof.



wherein Z, R30, R31, R32 and R33 are ags described above; R36 R34 R35

where Y is selected fromthe group consisting of 18F, 18F substituted
benzoyl oxy, 18F substituted phenyl (Cl4)al kyl, 18F substituted aryl oxy
preferably 18F-phenoxy and 18F substituted C6.10 aryl, preferably

18F- ph¢e020] A Uuitkers ebreect e thipnmvénsiogr ouplicotedi &t imetheds lapdir ogen,

hydr oxy, 18F, 18E.substituted benzoyl oxy, 18F.substituted, phenyl (C14)al kyl ,
18F substi t CHEHeS} efsoi%ﬁfulp%‘gf ¥ Y%&pﬁ@ﬁ@@ lﬂﬁh‘t%ﬂdugrg%l Bted 05 10
aryl, prefecapyunk8or phemnh I, IRBAIRSAcribidherdi36, R37, R38, R39 and R4 are in
each instance I ndependently selected fromthe group consisting of hydrogen,
hydr oxy, Cl1 4 al koxy, Cl-4 alkyl, and hydroxy(C, Cal kyl; and R7 and
R8 are in each instance i : t he group consi sting of
hal ogen, e.g. F, d, Br, %gféﬁ&gﬁﬁb%ﬁf‘g@@%wﬁ%@m hyl am no,

di met hyl am no, C1.4 al koxy, Cl14 al kyl, and hydroxy(Cl.4)al kyl, wherein at

| east ¢0R21pf R7 &igl RepistsHal bigdmg dataebEserskal dompounds pf dfeepresant enbodi ment
- 10 - . .is independently selected fromthe group consisting of
hydrogen, h3P'6§e®: e.g. F, d, Br, Cl-C4 al kyl, cyano, hydroxyl, nitro,

(C -C4al kyl am no, di(C, -C4)al kyl am no, hal o(Cl -C4)al kyl, fornyl, and

al k(Cl C4) - oxy RI' is in endent |y | ected fromthr group consiting
of hydrogen, 123/, 125 Pei@iwgff%qll?ﬁp ts&@)eléll"l@wlf)ﬁm no,

C8F(cl-C4)al kyl ] al kyl am no, 18F(Cl_C4)al koxy and 76Br

[0022] In a first aspect the present invention is directed to compounds of

Formula I:

or a pharmaceutically acceptable salt or prodrug thereof, wherein:
~ R} is selected from the group consisting of:
a. NR®R®, wherein R* and R® are independently hydrogen,
C1.4 alkyl, (CH,)¢'®F, and d is an integer between 1 and 4,

e

hydroxy,
Ci4alkoxy,
hydroxy(C;.4)alkyl,

halogen,

& ©

cyano,

hydrogen,

B oo

nitro,

(Ci-Cy)alkyl,
Halo(C,-Cy4)alkyl, and
k. formyl

[

et o



R2 is independently selected fromtheggroup consisting of hydroxyl,

Cr al koxy, (Cl-C4)al kyl oxoal k(Cl -C4) oxy, carboxy(C, -C4)alkyl, halo(C

- CCal koxy, hal o(Cl -C4)al kyl oxo(Ci - C4) al koxy, Hal o(C t-C4)al kyl oxo(C t-C4) -
al kyl oxo(C - C4) al_ kyl oxy, .

hal o( G - C4) al kyl & d¢erleetad Srrythe giueiconsistigdfi oxo- (G - C4) al kyl oxy,

hal o( G - C4) al kyl , NR6R6', pkgny(18-1&dyegkyl, 18F(C i-C 4)al koxy, 18F(C

- C4) al kyl ox o-(C - C4)al koxy, "18F(C- C4) al kyl oxo(C - C4) - al kyl oxo(C

- C4al kyl oxy, b. hydrogen

18F( G - C4) al kyl oxo(Ci - C4) allgykgxoiﬁ:iéM) al kyl oxo- (G - 4) al kyl oxy,

18F( G - C4) al kyl °R6 an (e)alY, i ndependently sel ected fromthe group

consi sting of hydroger, hy r%wl(_glk%ﬁhgyl, and Cl- C4al kyl , 127 and
R8 is selected fromH, F, or Br, wherein either 12.7 and R8 is hal ogen.
In a further preferred embddFfen€aalkyllalkgaming sel ected from the group

consi sting of hydrogen, hyds g - (C4)al kyl am no, di (Cl-C4)allcyl am no,
nmet hyl and net hoxy, i r? part i@ﬁﬁ'&&%@g% hydr ogen, net hyl am no, and
di net hyl ani no, , R?is seled®d fromské goupGorsistifigohe group consi sting of
hydrogen, 123 1251 1311 and 18F, in particular from hydrogen, R2 is

| ected f th 1 &l f RIY '
Tor (O O 2] koxy., 18E(CI - Oyl oL T Chl & ot TR AR CIBky
18F( Cl C4) al K(}n—&xﬁqlulom()(h@Ma_Bw&m@icl Yalkryy,oxy(Ci18H (i ViondCleghbxo( CL -
i €8 S SRR S Sl L4808 e ert e
18F( C1- C4) alGgydlloosg( Cl hz(]:d()(alwiaﬁoydxiyﬁwoj@blkyskgxy,hawcdl-b4)&ﬁ{y13xo(@]).al kyl oxo(c
- C4) al kyl oxa O‘-S‘A) | kyl oxo(Ci C4) al kyl oxy, R6 and R6' are
i ndependent I‘éﬁ)a%]@f ‘é’&?’?@dﬁ)’%‘ﬂy@l‘% gr ouﬁl%ﬁsﬁslai“ﬁ’djowch(}d}a&g@@(cr
hyd Cl - 1 I O RERe ' f th
g)r/oLBXZ(()nsi SQ'? I)%&gﬁ%{d(ﬁ%?)ﬁ%%%@{; Cér(|:4%21ell,(yli/\her el h'%&ei{ail&(?ﬁ@ﬁ%?f?%r |Orsn ©
f1uorine. 1dﬁﬂ{@iL-[h)aﬂ@sybégT(Csm4}mﬂk}ddxmgCyCﬁ)allmdy,t W(C 5 CiiJabigtoxo(@y-i vat i ves
whi ch ditj | .-hal , ti , f [ t t .th
FATRIRATA LR S KLY G BN T S L L
met abol i c Smﬁﬁlﬁylé%éépééﬁlkﬁdky, n%pf(gg_gggu‘g@onet rically isoneric stability

and uni formity. "100241Pref érréd conpounds of Fornula | have the foll owi ng
structures: wherein R® and R® are independently selected from the group

consisting of hydrogen, hydroxy(C,-Cs)alkyl and C,-Cgalkyl

ii. é_ (—o0 -

where q is an integer from one to 10; Z is selected from the group consisting
of '*F, '®F substituted benzoyloxy, '°F substituted benzyloxy, preferably '*F-
phenoxy, '*F substituted phenyl(C;.)alkyl, '*F substituted (Ci4)alkoxy, '|F
substituted aryloxy and a '®F substituted Ce.1o aryl, preferably mF-phenyl; and



HBR HN , and H3RR7 H NOO, 18 Re wherein one of 127 and R8 is
hydrogen, and the other is haI ogen [80251A second aspect of the present

invention is directed to conpounds of Formula Il1: or a pharmaceutically
accept abl e salt ther eof, wherein: Rl is selected fromt heegr oug consi sting
of: - 1 2 R¥ R, R* and RY. ark\iftRarb insinee dhdepradeatiyl selscted dépendent | y

hydr ogen, CIA al k I Nt e nd 4, or re
and Rb are BBYR 8§%Séﬁ‘gt fé}“ﬁlo%e E}'(Proxy’ 14 altkogy, *‘h;ll\ﬁ( gxg}?&lc G _4

al koxy, andhydroxy(C;)alkyl;

R Ra1

+
]
'
) Z
P '
il ——0
1
'
L

R32 R33

wherein Z, R*, R*', R* and R* are as described above;

v.

where Y is selected from the group consisting of '8F, °F substituted
benzoyloxy, '°F substituted phenyl(C,4)alkyl, 8F  substituted aryloxy
preferably 18F_phenoxy and '°F substituted Cg.1o aryl, preferably 18F_phenyl;

U is selected from the group consisting of hydrogen, hydroxy, 18p g
substituted benzoyloxy, 8F substituted phenyl(C;.4)alkyl, BF  substituted
aryloxy, preferably ¥F_phenoxy and 18F substituted Ce.1o aryl, preferably '°F-
phenyl; and

R34, R® , R36, RY, R} 8, R* and R* are in each instance independently
selected from the group consisting of hydrogen, hydroxy, C;.4 alkoxy, Ci4
alkyl, and hydroxy(C,.s)alkyl; and

R’ and R® are in each instance independently selected from the group -
consisting of halogen, e.g. F, Cl, Br, hydrogen, hydroxy, amino, methylamino,
dimethylamino, C;4 alkoxy, C;4 alkyl, and hydroxy(C,.4)alkyl, wherein at
least one of R” and R® is halogen, preferably F.

In a preferred embodiment



d. hydroxy(Cl_4)al kyl; 12.2 is selecteg,fromthe group consisting of:
where g is an integer fromone to 10; is selected fromthe group
consi sting of 18, r 18F substituted benzoyl oxy, 18F substituted

(G 4al koxy, 18F ubstl uted benzyl oxy, preferably 18F-phenoxy, 18F
subst i tut ed phen}r(‘@,‘llﬂée&e}l ntl ylsgiée Eegb%‘frf‘tth? §EP“§r‘§Hnély$9ng ﬁﬁé})’ﬁmgg}?
substitut ed et} &g/ F, PEET B;at@ YCA8lkAh Mfroﬁl?grhe group . 2 and R33

are in each instance |ndependently sel ecte S|st|ng of

hydr ogen, hy@akylam@oA di[Ck-€3jalkyCiming) kglo(Gurds)alll, iy ]; 4l kL}((C,- wherein Z,
R30, R31, R%(zf and R33 are as described above; - 13 - where Y is selected
fromthe gro 2) %dnsi st ng of 18F, 18F substituted benzoyl oxy, 18F

subst | tut ed phen{ @ iabdsittnlyl 8fcsiub iohd reghos Xbiitng BE 88
18F- phenoxy,,,,;and ,18F substj t ut C6-10 ary referably P nyI U

is selected fhomthe ngoup Feongfécilrd@}kb‘f r{y@(ggéhl,kyligmmxy [*F§E,- 18F
substituted 81|§ phenyl (Cl4) al kyl , 18F substituted
aryl oxy, prec?zﬁ%g?/ %’neﬁ ;‘4‘%‘%@8%‘1 JQﬁgstl tuted C5_ 10 aryl, preferably
18F- phenyl ; and RZ%is 1n<l%ﬁéndeﬁ'tly sB&GtederomRhe grih 6cﬂi§1sﬁ’ﬂg dFhydroxgRch i nstance

i ndependentl ect d from t he up. consi st n of hydro ydr oxy, Cl4
al koxy, Ci4 éér‘*ﬂﬁ@xy’ QD )Y CaéPfH‘Y( -Ca)aligyl, éﬁg?(ﬁsca)“e in each

bdlr MR i R e
hydr oxy(Ci 4allll¢ygl«¢xo(({3(3@2)6]1dytmg, pref er atﬂayq(CﬁM)a\l{l@ﬂm(ﬁf Cehﬂdyloxfo(@SO R31,
R32, R33, R¥yaiB§ioeo-E %, alkyloxy, halo(Ci-Coalkyl, NR'RE, phenyl(Cy-Ca)alkyl,
"®F(Ci-Cyalkoxy, '®F(C)-Cy)alkyloxo-(C;-Cy)alkoxy, '°F(C;-Cy)alkyloxo-
(C1-Cy)-alkyloxo(C;-Cy)alkyloxy, '8F(C,-Cy)alkyloxo(C;-Cys)alkyloxo(C)-
Cs)alkyloxo-(C;-Cy)alkyloxy, 18F(CI-C4)a1kyl
R® and R® are independently selected from the group consisting of
hydrogen, hydroxy(C,-Cs)alkyl, and C,-C,alkyl,
R’ and R3 is selected from H, F, Cl or Br, wherein either R’ and R® is
halogen.
In a further preferred embodiment
R! is selected from the group consisting of hydrogen, hydroxy, (C;-
Cy)alkylamino, di(C,-Cs)alkylamino, methyl and methoxy, in particular from
hydrogen, methylamino, and dimethylamino,
R" is selected from the group consisting of hydrogen, '21, 1%, 13T
and '°F, in particular from hydrogen,

R? is selected from the group consisting of hydroxy, C;-Cjalkoxy,
NRR®, '"F (Ci-Cyalkoxy, '®F(Ci-Cs)alkyloxo(Ci-Cs)alkoxy, '*F(C,-
Cy)alkyloxo(C,-Cs)alkyloxo(C;-Cy)alkyloxy, 18F(Cl-C‘;)alkyloxo(Cl-
Cs)alkyloxo-(C;-Cs)alkyloxo(C;-Cy)alkyloxy, 18F(Cl-C4)alkyl, in particular
from (C;-Cy)alkyloxo(C;-Cy)alkoxy, 18F(CI-C‘;)alkyloxo(Cl-C‘;)alkyloxo(Cl-
Coalkyloxy, and 8F(C 1-Cs)alkyloxo(ci-Cs)alkyloxo(C;-Cy)alkyloxo(C;-
CQalkyloxy,



R37, R38, R39 and R4 is in each inst nce i ndependent|y selected fromthe
group consi sting of hydrogen, hydroxj am no, nethylam no, dinethylam no
and net hoxy. [0027] Preferably, R2 is either in the neta or para position
relative to the ethyl ene bridge. [0028] Wien R2 is R32 R' the preferred

val ue for R30, RBI anﬂzf«l?S amzlnﬁ:eﬁendnnté\asﬁwtﬂ@tﬁmnc@a grop droogisting ahd Z i s 18F.

Useful valu of g er r oetoten Preferably, g is an
i nt eger froﬁ%"g - gyg @?S“g%“@a%ﬁ? (fmé( Qal ue of is 3 or 4.
[0029] Preferred rihgdi peng Setebted G| B |grouﬁ1@b1h§if§m*gh@f hedrbged agd st ruct ures

wherein e and Rb are mdepegden%l y _hydrogen or methyl, preferably at |east
one of Ra aRuomwe, whereimeither R or Ri fluodme.  and X is 18F. [00301A preferred

series onpou I

ol yer iR oty oiteeest SEPHHTAY bR Gihdle SRR which gy an,

struct ures: addifronal halogen, in particular, fluorine atom at the double bond show
improved pharmacokinetic properties and/or an increased metabolic stability

and/or an increased geometrically isomeric stability and uniformity.

[0024] Preferred compounds of Formula I have the following structures:
W ) /_CF
HNo OH
RS
HaG, R’
HN Q N\ O 0/\/0\/\0/\}8':

R® , and

HaG, R’
HN

R8

wherein one of R” and R® is hydrogen, and the other is halogen.

[0025] A second aspect of the present invention is directed to compounds of
Formula II:
R7
J N
R1/ \—/ \ / II
\_ e
R

or a pharmaceutically acceptable salt thereof, wherein:

R' is selected from the group consisting of:



OH RaRbN wherein, g is an integer fromone to ten. Mrre preferred conpounds
i ncl ude those where q is equal to: twd, three, H3c or four, - 15 -
[0031]In this series of conpounds, 18F is linked to the stilbene through a
PEG chain, having a variabl e number of ethoxy groups. All of the
fluorinated stilbenes adi spINR/&d WhegpinR raddy” af independestly RydRedssay usi ng
post nortem hn (K = = . 0, pt, Schenes 1-3
her ei n, radi 6142% Il’l %%ﬁ%gegaglg?égs ullnreférpg?t?/g‘rz%g dyé}régbégﬁl'%u%r?on of the
nmesyl at e gr doth @fygéde W ditt&F] f | uori de giving the target conpounds

[ 18F] 12a-d (EGCS, specific activity, 900-1,500 G /mml; radiochem cal purity
>99% . In vivo biodi st i butYeiX¥  t hese 18F ligands in normal mice

exhi bited excell ent brain @ggg}kro%,ia%s and rapid washouts after an iv
injection (6.6-8.1 ané 1.2-276 %dose/g at 2 mn and 60 mn, respectively).
Aut or adi ogr aphy of posit nor thgdroAf(Ghrpaliylsecti ons of [18912a-d confirnmed the

speci fi c bindi ng Jzel at.e t resence . of Al3 plaques. In addition, in
vivo plaque | abeII{ ﬁ@seé%‘ﬁe‘i)go@lqg%gwp GURGHE P45t ed with these 18F | abel ed
agents in transgenic mce (Tg2576), a Q§efql ani mal nodel for Al zheiner's
di sease. [0032] The present invention R aR¥o directed to conmpounds of

Formula I11:
1. é_(_o )q_Z

R32 R33

>

where q is an integer from one to 10; Z is selected from the group consisting
of '*F, '®F substituted benzoyloxy, '°F substituted (C;)alkoxy, '°F substituted
benzyloxy, preferably 8F_phenoxy, '8F  substituted phenyl(C,4)alkyl, 18
substituted aryloxy, and a '®F substituted C.1o aryl, preferably 18F-phenyl; and
R¥ R, R* and R* are in each instance independently selected from the
group consisting of hydrogen, hydroxy, C;4 alkoxy, CM alkyl and
hydroxy(C,;4)alkyl;

, R pa

."/ rA

ii. — —O0

R32 R33

wherein Z, R 0, R* R*?and R* are as described above;

iii.




R R8 wherein n is an integer between 1 and 4, R7 and R8 are each as
descri bed above, and R41 is selected fromthe group consisting of hydroxy
and NRaRb, wherein Ra and Rb are independently hydrogen, ClL 4 alkyl or Ra
and Rb are both oxygen to forma nitro. [0033] Prefl raggly, nis one, and R4l
i s hydroxy, wireteh] asriseteced Gometthey |gzeimeonsistings of [H034] prlestiéited| e val ues

under the scope of 0 ar incl,ud h ., naphthyl o
tetrahydronﬁffﬁ%w‘?" Prief &t ﬁﬁ{u edvé%%i‘(‘g‘r‘s%%‘er ?hesug%gﬁtséoflryllﬁoextyéroaryl

i ncl ude t hi gRYdrabll U phenBYY, 30N '5F RBELICled ICq.1 PV, ?fdﬂ&hblyi‘?rdpmeﬁm; and

i m dazol yl . Preferable val ues under the scope of heterocycle include

pi peri dinyl, pyrHosisdeetgd froamthe gspyphennsisyng of hysegem ydgkpodhdst of For nul ae
I, I'l and I]| lL.so he solwmwat . eqi h te rathon may
occur duri néubéagﬁgu aé’terﬁzrolygogx Yof $h§%8tétﬁ&§u§h@%¢lé%ﬂn%§’si ?:; ()SEBSISQ{E%IFY%H sing the
conpounds, afylédye phefetaiiyi B phenx 9 andr "FosubstitutedeC gy aryl oprefeeably §iFos copi ¢
nature of the conpounds. In addition, the conpounds of the present

i nvention cBhewkiad in unsol vated as well as solvated forms with

phar maceut i cal | ygacgeptabl @7 spisvRmt & sl hrds YRh Sstarl hRRBndeatd the |ike.

b2 9

In general, the sol'vat'ed forns are consi dered equivalent to the unsol vated
forms for thkdeged fiosetheofroupeopsistaenof hydregdn, drydrdx§0 86} lalkaxy, &hso to be

understood that th resent. i.nyent,ion is considered to include
st er eoi sonef ?’E’éﬂ‘éﬁy‘ggxﬂg‘]ﬁ)ahﬁyl’ A4 trans i somers of the stil bene-type

conpounds. Furth@ JhAREULEth 8dch: in@RideGAliepeBATER SeleBted - frdth XHegr08p Of
enantionmers as well as individual enantioners and diastereoners, which

ari se as a consstigge € ehysirogeny ukdiosl, amipenemetiylaming| dipethylaBiounds of
Formula I, 11 or LIl. [6037 ny~valiabl e occurs nore than one tine in
any consti tL¢éﬁta{k8fy’i(Ff“*I:ag))lgnv;%ng}ﬁ?rq%ﬂ%lﬁ%lkﬂ its definition on each

occurr goexs]i s i nalege peaiabl thel wlwtest dich bO R’ QR EWRSF YR B} RE RFCRIT r ence. Al so
conbi nati ons ,of substitugnts and/or variables are perm ssible only if such
combi nati onRrESUIR prd Bt apirecach pistangg dndependently selected from the group

consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino and

methoxy.
[0027] Preferably, R? is either in the meta or para position relative to the
ethylene bridge.
[0028] When R? is
R® R3
" éf(——o —Z
R2 R

>

the preferred value for R* R* R* and R* in each instance is hydrogen, and
Z is '8F. Useful values of q include integers from one to ten. Preferably, q is
an integer from 2 to 5. More preferably, the value of q is 3 or 4.

[0029] Preferred embodiments of Formula II include the following structures
wherein R? and R® are independently hydrogen or methyl, preferably at least
one of R® and R® is methyl:



[0038] The term "al kyl" as enployed hejgin by itself or as part of another
group refers to both straight and branched chain radicals of up to 8
carbons, preferably 6 carbons, nore preferably 4 carbons, such as nethyl,
et hyl, propyl, i sopropyl, butyl, t-butyl, and isobutyl. %0039]The term

"al koxy" is used herein to nmean a straight or branched chain al kyl radical,
as defined above, unless the chain length is limted therebo, bonded to an
oxygen atom including, but not Timted to, methoxy, ethoxy, n- - 17 -

pr opoxy, i Sopropoxy, [ i [
carbon atons igagdl

| engt h. 100401
as part of

anot her group refers to—= d with one al kyl
group as defined above. 100411The teHm "di al kyl am ne" as?enplhpyed herein by

substituted with two al kyl groups as defined above. 10042The’ term "hal 0"
or "hal ogen" enployed herein by itself or as part of anothér group refers
to chlorine, bromne, fluorine or iodine, unless defined otherw se in
specific uses in the text and/or clainms. 100431The term "hal oal kyl " as
enpl oyed henaiX kéfrers to any of the above al kyl groups substituted by one
or nore _chlorine, bromne, fluorine or iodine with quorlne and chl ori ne
bei ng pP&H r ed, A pegiened sericsrafneanmpunds oﬂ&qvgnhlylll inglnde UGT biveledy| |

nerein by i PRty ooy e B BB et BT R Mesfityee e o 7"

bicyclic aromatic Hggoups eeafaining from6 to 12 car & in the ring
portion, preferably QNS i N the ring portio such as phenyl,
napht hyl or tetrahydronas . m" ocycl e" or
"heterocyclic ring" i N OH

b4

H
- Q N O (—0" Nk
H

wherein, q is an integer from one to ten. More preferred compounds include
those where q is equal to:

two,

H
o Q N O O_\_
(o]
" _\_
1

three,

H
HsC o 18
h Q T O O/\/ \/\O/\/
H

or four,

22



where noted, represents a stable 5- tQ 7- nenbered nono-heterocyclic ring
system whi ch may be saturated or unsaturated, and which consists of carbon
atons and fromone to three heteroatons selected fromthe group consisting
of N, O, and S, and wherein the nitrogen and sul fur heteroatom may
optionally be oxidized. Especially useful are rings contain one nitrogen
conmbi ned with one oxygenyor sulfur, or two nitrogen heteroatons. Exanples

of such heteHggycl 0 Nde phperodi , rr |, rrolidinyl,
i m dazol yl, i «. @ @ ﬂ%y%?%“iﬁi m di nyl ,
oxazol yl , oxazol I dhd | i i soxazol i di nyl, thiazolyl,
thiazolidlnyl i sot hi azol yl', honopi peridi nyl, honopi perazinyl, "pyridazinyl,
pyr aZO'[O’d&l} and pys aﬁé)édri@s BY bompBusilis, BIFefs ainRbd 16 thb s@meRPmedugAW BE®I per azi nyl
and norpholinyl. - - [0046] The ‘term "heteroatonm is used herein to mean
an oxygen ale%ml,( h@"ﬂ)g aavwbkunurab@rﬁf( ethnyy grougs.ni AH o?gcethe zﬁl@ﬂﬂ%ﬁ’iw Y. It will
be recogni zed, t hat en .t.h |s nitrogen, I an Nl eRb
noi ety, V\hersglibn dlm%jyefi h1§t} gmdm Zirﬁgln Itlfnf/afsa uSin oasrqg her ArQlydrogen or

Cl4 al kyl, Gid hefrogedtdsy(K; €249-bal 16)M§I| ka(é shéwah Qnt&‘m&mbs 19 héeirgnd R2 are
t aken together to forma 5- tgQ 7- nenber heterocyclic ring optionally
havi ng 0, Sraho Nprélnenweeﬁwcrassﬁgly prErmekdy; 3 SHYHItERINOh heongsatry | .

1411 g at ofur FFERS LSRR PERE: URLFLnp oS PR RERR n e 1

cont ai ni ng Gpgdifin aett\mys 960,500 (Z/mﬁlohrradloolxeygeai punty WQ%’) oin wwub f ur

het er oat ons ere exa esqf et er oar sa t.hi e benza[ b] t hi enyl
napht ho[ 2, 3b§ﬂv$ Psfntgﬁﬁ’@ﬁ?# MFP“B ﬁfﬁﬁ’}l’t ed; 5%?%){ anyl ,
benzoxazol ylpenéimleﬁ@ A ,raﬁqa%mwﬂs ) aﬂ%h%omhﬁédnwl (6. 628"‘1 PHd ebyd.g pyrrolyl,

i m dazolyl, pyrazolyl, pyridyl, pyrazin pyrimdinyl, pyridazinyl,
i ndol i zi nyI Yedasoigrat 31 npin, ang 140; rnmorq;spectwnéa;l y\iutoramdemlhsyof pgstmontgn |

st ol 2 SRR eh ey o P oL B BTN 1

3-carbol i nylp resEﬁt%rkﬁnA f liﬂuew In additi6h, | vive plagid mabeuhg caheaamahyol inyl,
phenazi nyl , |soth|azo yI he oth|a2|nyl i soxazol yl, furazanyl and
phenoxazi nyldegensipgd Wﬂtb(ﬂlﬁﬂe E lphgled aggntg wy fransgenic apigeA{Tggh70)as enpl oyed
herein by i I £ oup refers to G _oal kyl groups as
di scussed atﬁlgé\?el{ g@?ﬁﬁoggf&'&llz H%g?(asﬁ%%t such as benzyl, phenylethyl or
2- napht[og32yet hyl Thb(p@ekeﬂﬁh&npbﬁmmo cihreceardttb@ampeurfdsrolfﬁeﬂmda iEcted to

net hods of preparing conpounds of the ahove Formula I, IT or IIl. The
conpounds of this invention A—hke prefmared by reactlons described in

schenmes 1-8. [0050] Schene 1 i gynthetic route for formng thiophene
cont ai ni ng dertvatigry, -ofK & y—egrtain Fornula |a
conpounds. [0051] The fl uoki nat ed PEG Wi | benés 12a d were pHepared by
reacti ons shown in schene 1. pends vvlp 2 or 3 ethoxy groups

as the PEG |inkage, comerci al I y avai | abl e chiNyri deg b were coupled with
the OH group of 4-nethylam no-4'-hydroxy R<s;ti I -\-- %G'IO M et alL, Nud Med
wherein n is an integer between 1 and 4, R’ and R® are each as described
above, and R*' is selected from the group consisting of hydroxy and NR°R®,
wherein R?* and R® are independently hydrogen, C,4 alkyl or R* and R® are
both oxygen to form a nitro.
[0033] Preferably, n is one, and R* is hydroxy, methylamino or

dimethylamino.



- 19 - Blot 2003; 30:565-71; WIlson A et at, J Labelled Cpd Radi opharm
2003; 46: S61) to obtain 3a,b respecti'v]e y. The free OH groups of 3a,b were
subsequent|ly protected with TBDMSCL to give conpounds 7a,b. To prepare
conpounds with 4 or 5 ethoxy groups as the PEG | i nkage, brom des 6c,d were
separ at[@03#] pr epaPeeferables ivalnas iundstc Hegrescopaard Chen acduipicbdewphanykt i | bene 1

to give TBS pr C C oun c, ot ectj,ng S on
conmpounds 7@?%}%\% éprq%%@n%@lﬁ}fﬁéa?%% 61188};}:‘%2&{ fﬁ‘fﬁeri {r%l%ﬁ-clgf)?t)b?gi ve 3c, d.
Conpounds 8aettroteyleinehidai thixglylyupiopgahyn@yidosyl Mpyhidihalyiindolgl augs of 7a-d
with BOC. After renoving the TBS protection groups of 8a-d wi{h TBAF

(1M / THF, th@1¢@@§1-03f§g@b&§s valies  Bisy ethee dcqnst O nbelgrosyde Byludsacting with

MsCl in the ! ]P(g;j ey g{gré]' B1ih¢). 9 ve 10a-d. The "col d" fluorinated
PEG sti | beng@&l?gg{l’ ) \R/Eel?fé&}é%}c{%ess u[h}vl "obtai ned by refluxing 10a-d in
anhydr q0635TBAF/ THRe( QonpdiRds etf BdrmulaeOl,glICamin]II18684; 4% 3216lvad), f ol | oned
by stirring with T o re e the BOC protection group. .10052] To maeke the
desired 18Fe|51§}98’|11é{5ﬁ gfedt in&%’élFPé’é’,n P8 Frsh- f‘ngh’é‘gﬁ\\!f;&f‘% c??e&’?ed

nesyl at es 1Q@xf)oUkdsCor@BRIp8Y EonLSonifIRidY BE ¢oSPbInds B Bydatiofraaly of the
mesyl ates, 10a-d, was m xed with [18F] Tl uori de/ potassi um carbonate and

Krypt of i x 222cunpveivBOeahd th gt hygrascopio 0@ufeoet the gpmpourids. di additien,was t hen

treated with_aqueous HCl. to renmove the N-BOC.protecting .grou The crude

bt oduct s BEAPRPBIS,PTBE B eentn et ot i b M B cal Vel o
10- 30% decaylvardr &giedyith HiRrmicpasaly accepfabRasslvdmié suabekedaegnpound,

[ 18F] 12a-d, took about 90 mn and the specific activity was estimted to be

900-1, 500 Ciethanel. 2a¢ thenlekee i serieralytheselypisd foumspgre consydgned pquivalent- d scherre
R e .
(anhydrjo0dg), THF;It bs) alddvio REMh&THEME AL the Bekwitrenvenayn TBS@sidefed3d, DCM  b)
CBrit, Pphs’incﬁ.gi\g: stereoisomers, such as both cis and trans isomers of the stilbene-type
compounds.  Further included are: optical isomers, e.g. mixtures of
enantiomers as well as individual enantiomers and diastereomers, which arise
as a consequence of structural asymmetry in selected compounds of Formula I,
I or IIL.
[0037] When any variable occurs more than one time in any constituent or in
Formula I, II or III its definition on each occurrence is independent of its
definition at every other occurrence. Also combinations of substituents and/or
variables are permissible only if such combinations result in stable
compounds.
[0038] The term “alkyl” as employed herein by itself or as part of another
group refers to both straight and branched chain radicals of up to 8 carbons,
preferably 6 carbons, more preferably 4 carbons, such as methyl, ethyl, propyl,
isopropyl, butyl, -butyl, and isobutyl.
[0039] The term “alkoxy” is used herein to mean a straight or branched chain

alkyl radical, as defined above, unless the chain length is limited thereto,

bonded to an oxygen atom, including, but not limited to, methoxy, ethoxy, n-



-21 - SCHEME 3 Schene 3 a) 1) [16F1]f1K222, K2CO3, DMSO 2) HC aq
[ 0053] The synt heses of conpounds 15; 16e and the syntheses of the
radi ol abel i ng precursors 15d, 17d for preparing [18.1] 15e and [ 18W are
shown in Schenme 9. To prepare conpound 15a, the nitro group of 4-nitro-4'-
hydr oxy sti Iptopoeay, Bepropewss anddibe dikewi Pref@algdy2thi rallepdyaetuiin io lgiove t he

correspondi ng,am ne l4a. The amn (0 was then treated with (CHO n and
NBHBCN Lo GTRORh eEsdh el Pt R iR o T erk 18R L BRRE” 15b vas obt ai ned
by reago4oy t he ydtnytmsidaldeitine’laemploydd huroini bieits2Eror (wiphe of was

separately pregared as shown in Schenme 10) and potassium carbognate in
anhydr ous  DROthengreBp Aefersse smamiie: FoHR dVigh isneuibsiatadnwih oge allglh with 1IN

HCl in acet te 15d could be isolated froma product m xture
of reacti ng%ﬁ)ﬁlglay%gfgn%f)ﬁk’% 5 equival ent of tosyl chloride in pyridine. The

t osyl affeo41pd was Therwet té@dlkytinoiné’l as iedhplaydé Heyein diyl itwelfngr wd pért afihydr ous
TBAF in THF. TBAF has to be dried at 58 C.ynder high vacuum (< 0.5 mmHg)
for 24 hr bePYPE GOHP IHiSE ¥ AMEENEFOUR %H‘S\/\%@S%@E‘iﬁl with tya a%‘ﬂ’grt ing
material to Abbasakhapb@bel ed conpound [ 18F] 15e. Nitro conpound 13e was
simlarly synthesized by a coupling reaction of 13a with 20m fol | oned by

t osyl atfp®2] and f [Thertemathae’ off Hmlegent kapiayed herampy utself D6as wart cicconpl i shed

by the reduction of the.nitr roup of. 13 with SnCl2/ Et OH | gwed by t he
monomet byl aenBCoRorndEER toothit Prtbiney Bt orniees i ichised " an
i nt er medi at @theldfRe in YRGiffcRHECRANS Rx AN clalthe, and then nonomet hyl ated to
gi ve cogmund 16c. To obtain [|I8F] 16e, N protected tosylate 17d was

desi gnd8043 t he ghedems chalpdkylf 2qi cmpdenad; kngein peters Buany opthepzhoyg 14a was
first hyl : th \ b | i
of 16 wi ¢ SN B shiibfit bf 4Fc REMRR DRlgbie Rk AloRICRAREAS DY SO0P!! N0

Di - tert - but yittsflhdrie @dahiforink bkiflg preferredmvieds shibfonidthyl; iod@methyBAF i n THF

at roomtenperature to gve,di ol Sc, which was nonotosylated to yield
conpound 17dtiilperomethyl, 2ed. Zirafiuaresthuse Zehonsthyhl so synt hesi zed as shown in

Sche maéﬂﬁ“lhe SubgLi dotth GQrﬂalaQ %g'fpzorﬁ%&oq@%% gﬁﬂ&?ﬂ of Qs (il)iaﬁl of2gnofdrn DB3ALH

and then reacted wth one “equil v to give 23. The unprotected
OH was t hen granpvefdredb munocymiliomir décy2ic widnmtiCBirdviRRvdtaiGoggound 84 was

reacted with _15a to .give 15g which S, tr ed with TBAF. to renove TBS

O oup toyi APccas GBS aT AR Buhayrereh 630 elbnirin Bk rinersk T ot | bene.
14 and 15 we(én & ﬁﬁﬂjﬁgilz,@ggugﬁyd}g hthyi. Conpound 14 was obtai ned by the
reduction of the Ig%??]gspon i ng ethyl ﬂé@tfeﬂry 133 with Li AlH4. The benzyl

al cohol[0048 t hen Tderivown { ‘befeionyde’t he “hdterneyclicame’i o® uspdnbeyeintaxeentde

internediate with HBr/ HOAc. whi W { hout rofi I . nverted
i mredi ately W}h %nﬂtgﬁhgﬁpreé?lﬁ%ra %%q%;/gat% ?u;/ i é‘éed-’?tf%r%d;%lg?l O%ﬁ%cﬁg{w gﬁ‘& pot assi um
carbonate. syfen6ihithass t5d sdniemre of @hbatadtedesndvivhithacohbis@rafrarbahom bei ng

directly attached to the double bond (Formula |I: R7 or R8 is. fluorine) were
synt hesi zed ARMyNd frn GRp torbresdipicroatonys setested famytha staupconsing o) |

2877-2879) . P[I,OQ,S:Zr]dT§,OQ1tda\i\/ﬂérEi§1rthe nitrogen and sulfur heteroatom may optionally

be oxidized. Especially useful are rings contain one nitrogen combined with
one oxygen or sulfur, or two nitrogen heteroatoms. Examples of such
heterocyclic groups include piperidinyl, pyrrolyl, pyrrolidinyl, imidazolyl,
imidazinyl, imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl, oxazolyl,
oxazolidinyl, isoxazolyl, isoxazolidinyl, thiazolyl, thiazolidinyl, isothiazolyl,
homopiperidinyl, homopiperazinyl, pyridazinyl, pyrazolyl, and pyrazolidinyl,
most preferably thiamorpholinyl, piperazinyl, and morpholinyl.



r )15e, precursor Ed was m xed with [{8F]fl uoride/potassium carbonate and
Kryptofix CD 222 in DMSO and heated at 120C for 4 mn. Crude product was
purified by HPLC to attain >99% of the radi ochem cal purity with 10%

' t ed Th d took 90 min and
pect T 1BOICT o)1 MRSTE Silerion” b ho Tl DI Eareatemd 8. Synt hesi s.
The similar spIrRCASH @SWAS &ﬂftfdg&si a% (‘tND )0l i bk 3r§chg&Q@d ik g%‘%ecur sor

17d. After initial reaction in O the mxture was “treated wth aqueous
HC1 to renpvke Bt!)‘é!ogﬁonup nlm&hnodhw foalln aouNRIR meisty; $8#4raifi REandRCC

f h I % e total s hesi s t ook
D10 i - and A5 dtepBfueh Y G 5% atheh et o e 90, € RENoaoL (e endl of

synthesi s. C.42dlo alBAHENE bénzy| R Hnk 1 48 takeh e%heilii)fo%lnﬁ\@%m Rl = NH2
OH 15: R1=I\ll(4CI-132c R2—/;?O-IOR’216 R1 @% )Ols 17 =

N(BOC) (Cl i S)megq)qt gteraqryelic gngpptionally having O, S or NR in sa1d ring, where Rc
is hydrogen or C, 4 alkyl.

[0047] The term “heteroaryl” as employed herein refers to groups having 5 to
14 ring atoms; 6, 10 or 14 IT electrons shared in a cyclic array; and containing
carbon atoms and 1, 2, 3 or 4 oxygen, nitrogen or sulfur heteroatoms (where
examples of  heteroaryl groups are: thienyl, benzo[b]thienyl,
naphtho[2,3-b]thienyl, thianthrenyl, furyl, pyranyl, isobenzofuranyl,
benzoxazolyl, chromenyl, xanthenyl, phenoxathiinyl, 2H-pyrrolyl, pyrrolyl,
imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl,
isoindolyl, 3H-indolyl, indolyl, indazolyl, purinyl, 4H-quinolizinyl,
isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinazolinyl, cinnolinyl,
pteridinyl, 4aH-carbazolyl, carbazolyl, 3-carbolinyl, phenanthridinyl,
acridinyl,  perimidinyl, = phenanthrolinyl,  phenazinyl, isothiazolyl,
phenothiazinyl, isoxazolyl, furazanyl and phenoxazinyl groups).

[0048] The term "aralkyl" or "arylalkyl" as employed herein by itself or as
part of another group refers to Cy.alkyl groups as discussed above having an
aryl substituent, such as benzyl, phenylethyl or 2-naphthylmethyl.

[0049] The present invention is further directed to methods of preparing
compounds of the above Formula I, I or III. The compounds of this invention
can be prepared by reactions described in schemes 1-8.

[0050] Scheme 1 depicts a synthetic route for forming thiophene containing
derivatives of Formula I, specifically certain Formula Ia compounds.

[0051] The fluorinated PEG stilbenes 12a-d were prepared by reactions
shown in scheme 1. To prepare compounds with 2 or 3 ethoxy groups as the
PEG linkage, commercially available chlorides 2a,b were coupled with the

OH group of 4-methylamino-4’-hydroxy stilbene, 1 (Ono M, et al., Nucl Med



d[----4. a 13a ---4. 14a a 14cl6c -b

19 0 0Buu 13b ef9 ---4. 13c ---4.
13d13e alde cl6e ---1.----1.----01. "7~

Biol. 2003;30:565-71; Wilson A, et al, J Labelled Cpd Radiopharm.
2003;46:S61) to obtain 3a,b respectively. The free OH groups of 3a,b were
subsequently protected with TBDMSCI to give compounds 7a,b. To prepare
compounds with 4 or 5 ethoxy groups as the PEG linkage, bromides 6¢,d were
separately prepared as shown in scheme 2 and then coupled with stilbene 1 to
give TBS protected compounds 7c¢,d. The O-TBS protecting groups on
compounds 7¢,d were removed by treatment of TBAF (1M) in THF to give
3¢c,d. Compounds 8a-d were obtained by. protecting the methylamino groups
of 7a-d with BOC. After removing the TBS protection groups of 8a-d with
TBAF (1IM)/THF, the free OH groups were converted into mesylates by
reacting with MsCl in the present of triethylamine to give 10a-d. The “cold”
fluorinated PEG stilbenes, 12a-d, were successfully obtained by refluxing
10a-d in anhydrous TBAF/THF (Cox DP, et al., J Org Chem. 1984;49:3216-
19) followed by stirring with TFA to remove the BOC protection group.

[0052] To make the desired '°F labeled PEG stilbenes, ['*F]12a-d, the N-BOC
protected mesylates 10a-d were employed as the precursors (Scheme 3).
Each of the mesylates, 10a-d, was mixed with [ISF]ﬂuoride/potassium
carbonate and Kryptofix 222 in DMSO and heated at 120°C for 4 min. The
mixture was then treated with aqueous HCl to remove the N-BOC protecting
group. The crude product was purified by HPLC (radiochemical purity>99%,
radiochemical yield 10-30%, decay corrected). The preparation of each '|F
labeled compound, ['*F]12a-d, took about 90 min and the specific activity was

estimated to be 900-1,500 Ci/mmol at the end of synthesis.
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Scheme 1
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2a, b

d) TBAF(1M), THF; €) (BOC),0, THF; ) MsCl, EtN, DCM; @) TBAF (anhydrous), THF; h) TFA, DCM
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Scheme 2 a) TBSCI, Et3N, DCM; b) CBry, PPh3, DCM



a) Snd 2, HCI(c), [JOH, Db) (CHO)", [-13CN, AcOH, rt; c) (1) NaOMe, MeOH,
(CHO).; (2) NaBl14; d) 8m K2CO3, DMF,“100C, e) itch cH2cocH3, n; TsC, Py,
0C, g) TBAF, THF, reflux; h) 8n, K2CO3, DMF, 100C; 0 (BQC)20, TI-IF,
reflux; j) TBAR (1M, TI-IF, rt. SCHEME 5 OH ab0O \ m R5=-C HO /CHHO /0" B/ 0
73/' Bu 181920n: RF--- - - Si \ tBti a)SCHEMESD)2C(CH3)2, TsOH, 7n: HOBT,

Si (t-RL)2C12, Et3N, DCM b) CBra, PPh3, Py, DCM - 24 - SCHEME 6 SCHEME 7

\
154: 12144; é C?,T ] 52\4;3&05 a HN‘.—\ \ i oy T
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10a-d ['®F]12a-d

an=2
b:n=3
Scheme 3 a) 1) ['8FIF /K222, K,CO3, DMSO; 2) HCl ag f{ n= g

.n=

[0053] The syntheses of compounds 15e, 16e and the syntheses of the
radiolabeling precursors 15d, 17d for preparing ['*F]15e and [*F)6e are
shown in Scheme 9. To prepare compound 15a, the nitro group of 4-nitro-4’-
hydroxy stilbene ,13a, was reduced with SnCl, in ethanol to give the
corresponding amine 14a. The amino group was then treated with (CHO),
and NaBH3CN to give the dimethylamino compound 15a. Compound 15b
was obtained by reacting the hydroxyl stilbene, 15a, with bromide 20m
(which was separately prepared as shown in Scheme 10) and potassium
carbonate in anhydrous DMF. Compound 15¢ was obtained by the treatment
of 15b with 1IN HCI in acetone. Mono tosylate 15d could be isolated from a
product mixture of reacting diol 15¢ with 1.5 equivalent of tosyl chloride in
pyridine. The tosylate 15d was converted into floride 15e by refluxing with
anhydrous TBAF in THF. TBAF has to be dried at 58 °C under high vacuum
(< 0.5 mmHg) for 24 hr before use. The tosyl compound 15d was used as the
starting material to obtain radio labeled compound [ISF]ISe. Nitro compound
13e was similarly synthesized by a coupling reaction of 13a with 20m
followed by tosylation and fluorination. The synthesis of compound 16e was
accomplished by the reduction of the nitro group of 13e with SnCl,/EtOH
followed by the monomethylation of the amino group with (CHO),, NaOCH3
and NaBH,4. An intermediate ,13b , was reduced to amine, 14c, and then
monomethylated to give compound 16¢c. To obtain ['®F]16e, N-protected
tosylate 17d was designed as the precursor for radiolabeling, Previously
prepared 14a was first monomethylated to 16a. The compound 17f was then
prepared by coupling of 16a with 20n (Scheme 10) and the introduction of
BOC to the 2° amine. Di-tert-butyl siliyl group of 17f was removed with 1IN



a a, b Br (a)[ 18F] HF/ K2CQ3/ 1( 2 DMSO, (b) ag HC1 - 25 - SCHEME 8
[ 0058] Sonme of the conpounds are al so dnenabl e to m crowave synthesis as
descri bed bel ow i n Exanpl es 50-52. [0059] The radi ohal ogenat ed conpounds of
this invention | end thensel ves easily to formation frommaterials which
coul d be pr dBAfeth THF s evcsn temperatyre to give diol Se, which was monotosylated

to yield compound 17d.

[0054) A related compound 15h was also synthesized as shown in Scheme 4.
The substituted malonate 21 was reduced to diol 22 with DIBALH and then
reacted with one equivalent of TBSCI to give 23. The unprotected OH was
then converted into bromide 24 with CBr4/PPh;. Compound 24 was reacte’d
with 15a to give 15g which was treated with TBAF to remove TBS group to
yield 15h.

[0055] Two benzyl derivatives of N,N-dimethyl stilbene, 14 and 15 were also
synthesized (Scheme 4). Compound 14 was obtained by the reduction of the
corresponding ethyl ester 13° with LiAlH,. The benzyl alcohol was then
converted into the highly reactive benzyl bromide intermediate with
HBr/HOAc, which was, without purofication, converted immediately into
methyl ether 15 by the addition of methanol and potassium carbonate.

[0056] Those stilbene derivatives with a fluorine atom being directly attached
to the double bond (Formula I: R or R® is fluorine) were synthesized by well
known methods (e.g. Tetrahedron Lett. 43, (2002), 2877-2879).

[0057] To obtain ['°F]15e, precursor 15d was mixed with
['®F]fluoride/potassium carbonate and Kryptofix® 222 in DMSO and heated
at 120°C for 4 min. Crude product was purified by HPLC to attain >99% of
the radiochemical purity with 10% radiochemical yield (decay corrected). The
procedure took 90 min and specific activity was estimated to be 70 Ci/mmol at
the end of synthesis. The similar procedure was carried out to obtain ['*F]16e
from precursor 17d. After initial reaction in DMSO, the mixture was treated
with aqueous HC1 to remove BOC group. Radiochemical purity was >99%
after HPLC purification and the radiochemical yield was 15%. The total
synthesis took 110 min énd specific activity was estimated to be 90 Ci/mmol

at the end of synthesis.



- 26 - Kits for formng the imaging agents can contain, for exanple, a vial
containing a physiologically suitable solution of an internedi ate of
Formula I, in a concentration and at a pH suitable for optinmal conplexing
conditions. The user would add tohégﬁ vial an appropriate quantity of the
radi oi sotope, and an oxi dant, suc Eﬁgﬁﬁogen peroxi de. The resulting

| abel ed |igand nay then be adm nistered intravenously to a patient, and
receptors in the brain inaged by neans of neasuring®tRe=gatma ray or photo
em ssions therefrom 100601When desirBdRr,ERe,radi oactive di gﬁgstic agent
may contain any additive such as pH cangéglhing ageht B2 £. Jacids, bases,
buffers), stabilj=zars (e.g., ascorbic acitd) ®r isotonizing nts (e.g.,
sodi um chl or gde er m " pharsnReedtdrgal | y acggp | e salt" as used
herein refers t | ?Qﬁgsaktﬁ19NH@ﬁbd addi tion sag¢§ of the
conpounds of the present ption“which are, W thiam ﬁpg{sqggg of sound
medi cal judgenent, suitable for use i1 BoRMEOOGHYh the 1isswes of patients
wi t hout undue toxicity, irritation, allergic respon§q2=§?gégzi i ke,
comrensurate with a reasonable benefit/risk ratio, and eff pve for their

intended use, as well as the zwitterionic forms, whgre_possiis ey of the
conpounds of the inveneigp.,,Jhe tengy "salts" refers 'td th5<£g%htively

nont oxi ¢, i norganic Fnd organic acid addition salts of conpodha% of the
present invention. so included are those salts derived from non-toxic
organi c aci ds such aliphgtit nonp gnd djcasboxylie acids, for exanple
acetic acid, phenyl?ghbstlfﬁfea 5IE§%0|c'ak?d§T’h a?éiv’aﬁ?anoic‘and

al kanedi oi ¢ 4@cids, aromatic acids, and aliphatic and aronmatic sulfonic
acids. These salts canpbe prepared inesitu dufing theg final isolation and
puri fi cati on3df e tompdun§e or*b s eparatsel y—weddd gt e purifi ed
conpound in its free|l base formw th a suitable organic or inorganic acid
and isolating the saJt _thus fqrnmed. Fyrther representative salts include

t he hydrobrom de, hy omhagrbsuhfa%er'mf te¢ —r+r tide, acet at e,

oxal ate, valerate, oleate, palmtate, stearate, laurate, borate, benzoate,
| act at e, phosph&iCe, HA(OSyOBbECHO), Nar; ey, Adail, @ad) @) NdowaealgcHelICcCi nat e,
tartrate, napH2iNpBiat &Sm0 RMVE, 10¢CLer it SIph AL, a1 ) TR Py, 0bj HTEdre and

| aur yl sul phonaltté- refbk:thin, K @upPMin 4008 i) (OFaP JHE, refloy OITAARIEID), THR @t hi onat e, and
the like. These may include cations based on the alkali and al kaline earth
nmetal s, such as sodium |ithium I§Eﬁ%ﬁﬁ§§n calcium - 27 - magnesium and
the like, as well as, nontoxic anmoni um Tquatemary anmoni um and an ne
cations including, but not limted to anmoni um tetranethyl anmoni um
tetraet hyl ammoni um net hyl am ne, di et hyl am ne, trinmethyl am ne,
triethylamne, ethylamne, and the |like. (See, for exanple, Bgrge S. M, et
al ., Pharmaceutical Salts, J. Pharm Sci. 66:1-19 (1977m:mk¢h is

i ncorporated herein b§¥reference.) [ 0062] The present inventidN is also

directed at a net hod I yragi ng 8{d dgposi ts. g\of t he key
prerequisites an i n-vwo 4 i ng &®gents>of braigg is the ability to

cross the inffAct bloogybraip bat her gfter bol us\iv fnjectioffe [0063] In
the first step f the present netfod of inmaging, -9 3beln npound of
Formula I, Il or Ill is introduced into a tissue or a patient\in a
detectabl e quantity. The conpound is typically part of a pharnﬁteutical
conposi t i onapfu(CE;AeG{CH YL, d:@H; TeHORT,(SigBIE),QL,, 3N, BRtMes) CBy,, met hods
wel I known %? t?p;ﬁ Bfilled in the art. [0064] For exanple, the conmpound can
be admi ni st &f 84 F¥i Py orally, rectally, parenterally (intravenous, by

i ntramuscul arly or subcutaneously), intracistemally, intravaginally,
intraperitoneally, intravesically, locally (powders, ointnments or drops),
or as a buccal or nasal spray. [0065]1In a preferred enbodi nent of the
invention, the | abeled conpound is introduced into a patient in a
detectabl e quantity and after sufficient tinme has passed for the conpound
to becone associated with amyl oid deposits, the | abel ed conmpound is
detect ed noni nvasively inside the patient. In another enbodi nent of the

i nvention, an 18F | abel ed compound of Formula I, Il or Ill is introduced
into a patient, sufficient tinme is allowed for the conpound to becone
associated with anyloid deposits, and then a sanple of tissue fromthe
patient is renmoved and the | abel ed conpound in the tissue is detected apart
fromthe patient. In a third enbodi nent of the invention, a tissue sanple



-28 - be admnistered to the patientiguch that it is delivered throughout
the body. Alternatively, the | abel ed“Conpound can be adm nistered to a
specific organ or tissue of interest. For exanple, it is desirable to

| ocate and quantitate anyloid deposits in the brain in order to di agnose or
track the progress of Al zheimer’ s SHEME® in a patient. 100671The term
"tissue" neans a part of a patient's body Exanpl es of tissues include the
brain, heafi~%i ver, bl %d vessels, aRd~arteries. ectable quantity is
a quantity o Iabeled .sonmgound necessary lto be detgcted by the detection
nmet hod chosen> The anount” of a | abel ed™~Compound to be”introdugced into a
patient inggrder Pﬁ—ﬁ*OVIde f or—det-ecti on _gan Tead1ly bel determi ned by
those skilleg@ in the art. exanpl e, i SI ng anou of the |abel ed
conpound canegi ven to aspatient until wye’ conpound etected by the
detection nethpd of choice. |A label is intnoduced into the conpounds to
provide for deyection of th conpounds. 10{681The term "pHatient" means

humans and ot her ani mal s. ose skilled in the art are also fanh$|ar with
determ ning the ampunt of tlne suf §i ci ent for

associ ated w Y. oid depgsit he annuh* ' an easily
be deternicned by\ie ~ Jdet gct abb e afoun \ | ¢ edy/ conpound of
Formula I, Il or Ill into pat i ent] and then detecting the/l abel ed conpound

at various tinmes aftée adnlnlstr. [ 0100] The t emm "associ at ¢
chem cal interaction between the 2| ed conpound and the anyl oi
Exanpl es of associ ations include cdval ent bonds, ionic bonds,
hydr ophi | i c- hydrophilic interactionrs, hydrophobic-hydrophobic interactions,
and conpl exes. 10101] Those skilled in the art are famliar with positron

em ssion tonography (PET) detection of a positron-emtting atom such as
18F. The present invention is alsg%ﬁiﬁﬁﬁgfd to specific conmpounds where the
18F atomis replaced with a non-r adi el ed fluorine atom 101021The

radi oacti ve di agnostic agent should have sufficient radioactivit
radi oagt i vi concentration whi gh can aS§ure reliabl e diagnosis.
deS|red\¢e i adloact|V|t can be att <

and

ts can al so be Barried out qu. ati vel § so that

t he anmount of anylghr& osits can be deterqhggq_&gplo4

the invention is a nmethod of |nh|b|t|ng anyl oi d

17d:Ry=CH;, R,=BOC ['®F]16e Ry=CH;, Ry=H

Br

(2)['*F]HF/K,CO3/K222 DMSO, (b) aq HCI



pl ague aggregation. The present inver}&i on al so provides a nethod of
inhibiting the aggregation of arnyloid proteins to form anyl oid deposits,
by admi nistering to a patient an anyloid inhibiting anount of a compound of

t he above Formula I, Il or H . [0105] Those skilled in the art are readily
able to deternine an anyl oi d i nhi BGHEYESount by sinply administering a
conpound of Formula I, Il or |1l to a patient in increasing anounts until

the grow h of anyl oi d deposi creased or stopped. The rate of growth
can be assesged usi(ng(Egor(rAa in descri bed above or by taking a tissue -
sanpl e fre é& rent "and observing tpg,.any d qtepo its therein. The
conpounds of ‘Fite present M¥ention can be adorni S 0,4 patient at
dosage levels in the range of about 0.1 to about 1,000/ng per day. For a
normal human adult having a body wei ght of about 70 kg, a dosage in the
range of —about 0.0 R0 about 100 ny per Ki | og of body wei ght per day is
sufficient. The 70\ dogage used; % For exanpl e, the
dosage can depend & a numer gf—act or s"% ncludi ng A requi™tenents of the
patient, the severity of theTondition being treated, and the

phar macol ogi cal activity of the conpound being used. The determ nation of
patient is well known to those skilled in

the art. [0106] The fadioacti ke d
radi oactivity and radi oactivity icentrati on which can assure reliable
di agnosis. The desired | evel of radioactivity cyn be attained by the
nmet hods provided herein for preparing co ¢ FFormula I, Il or I11I.
[ 0107] The i magi ng of anyl oid deposit;;/caﬁn al soDbe carried out

gquantitatively so that the anmoynrty of anyl oid deposits can be determ ned.
[ 0108] The foll owi ng exanpl eust rative, but not limting, of the
met hod and cofipogi t°on$ﬂ09(i,,pt he\peresent i nventje O her suitable

nmodi fi c3tPOns, and agapt ations of thesvakos iti

di tians and paraneters
normal |y encountered - 30 ™ &nd obvi ous to t\aes ilfed yn.the art are
within the spirit and scope of the invention. [0109] Al Nré&agents used in
synthesis were commercial products and were used w thout further
purification unless»ot heryisg indicated. 1H NVR spectra were obtained on a
Bruker DPX spectronet ey [ 13. Chem cal shifts are reported as
5 values (parts per nellic rel ati o—fnternal TMS. Coupling constants

are reported in hertz. The Itipli is defined by s (singlet), d
(doublet), t (trinpl et)W@F@ad), m(rmultiple. Elenmental anal yses were
per f or mggoct icondl ¢ b I NC. For—~each procedure, "standard workup"
refers to the=fol howingest eps: ‘adﬁffmfed organi ¢ sol vent,
washing the organic layer with water then brine.,/séparation of the organic
| ayer fromthe aqueous |ayer, drying off the conbined the organic |ayers
with anhye @_o msul fate, fiktering off the sodi umsyl fate and
renovi ng t he=e Vg S PHWeNt M @ 33 '

{44244- Met hyl am no-ptienyl) - vi nyTt MoX A
[ 0110] Under the nit rqw\t nospher e, 4-nmethyl am no-4'-hydroxy s bene, 1

DIBALH

H,N

O

[0058] Some of the compounds are also amenable to microwave synthesis as
described below in Examples 50-52.

[0059] The radiohalogenated compounds of this invention lend themselves

easily to formation from materials which could be provided to users in kits.



(Oho M et alL, Nucl Med Biol. 2003; WIlson A et al., J Labelled Cpd
Radi opharm 2003) (63 ng, 0.28 mmol ) “and 2a (42 ng, 0 34 nmmol) were
di ssolved in anhydrous DMF (5.0 ml) followed by an addition of potassium
carbonate (125 ng, 0.91 mmol ). The suspensi on was heated to 100C and
stirred oveKnisgfar. fosming teeohagdingongento Cmmm%eméwratemmplestaarmérd wor kup

W th dICh|OI’O thane was . a dth resi du ur I I
preparative (ﬂ &%WWA?\%%)al‘yﬁuggbqﬁF% ofep ane“?erfngalﬁ‘%f rd) cg}?pb%uflld Isga( g(;
g, 76 9: itk Wc&@atlzm:’aﬁd(aﬂh p%lta@eg&dpﬁma‘ﬂwmpl@xﬁg coflditieid. The = 8. 48 Hz),

?bf—w g_hj Z?ugg%(cggd (aaci_gozgli)e,\gaj?i an qg%tgﬂpg%g) cglagtﬂg'8of(t{1e,2radll_21§ot§pe82né S 3. 220

0111 Conpo ki, SRR IRUAe iy R PPN 1R S Y BERBAS, (025 o,
mrol ), and p&h&ﬁﬁemmlmwvbml}eto(ﬁiﬁuamg and.r8dept®lin therbrbivhm(agéd b)) with the

sane procedure d@%ﬁ“ bed for conpound 3a. 3b ( 180 76 %9: 11-1 NWVR 5
7.37 (m 4AHymeaps gignegspr eg@mé@r@éiorﬁh?mfmsé’“ﬁ omy 15 (t, 2H), 3.87

t 2 72 (t 2 , , 1.60 (b,
( 3006’6 e 3( ZW]?J?D fiasglieg- tﬁ%i‘%@l’()%@_tw%t ﬁl)zll a%tlﬁoi%ﬁgﬁg%? c\(/)?tﬁilnl] enoxyl (

- et hoxy) - et Iaddayk'eslhmqsl pH ebmmibhg @&n}s (e[gllﬁi’qSTBﬂdés,(liuffﬁrs)nsﬁlHﬁzer@ 06 m) was
added via a Séri ng @ sal tlon of 1&] drgg 0.023 mml) in THF
(1 mL). The (&8t &% %fﬂ???%}amgtag‘? %?38?%? PR%Yor 2 hours. After

st andangoeipr kup Wihk hehi Oﬁlﬁa‘i’h@é@&lbﬁﬁﬁacc‘éﬁﬁble%ltd Ue wied hpwdid fdfed by silica

gel preparatlve TLC (4.5 % nethanol in dichloronmethane) to afford 3c (8.7

ng, 94 9% : 1hosgKaRogylateBlts Ay aelm)addleoasal(wf thejrompowgls (of thopresent= 8 5 Hz)

(o202 (o S0, B2 it B e G bl R0y bbb ¢ 2>

et hoxyFet hO)tb’r)useﬁﬂﬂWact&hﬂﬂh@kls{ﬁdbf patlh 3} ienp ondi@ t3cicivpSrritatiggr ed from 7d
(15 nmg, 0.027 nmmol) and TBAF (1 Min THF, 0.06 m) in THY (1. m), with the
sane pr oced@HergifeEsponsedatdothe dikep Semmensurats yithy a geasgnabde begefitinsk \vR 8 7. 36

(er_nD , 451) 6 66 (" @Ztlo( g}}g%&'%cté\% ?)g tﬁé.élrl_ﬁrgé_lild_ed 31156,_ aséxvgﬁn)gf gﬂ%ﬂ\ﬁltt(ehomg |'i})nrms.?,’ 85 (t,
where possible, of the compounds of the invention. The term "salts" refers to
the relatively nontoxic, inorganic and organic acid addition salts of
compounds of the present invention. Also included are those salts derived
from non-toxic organic acids such as aliphatic mono and dicarboxylic acids,
for example acetic acid, phenyl-substituted alkanoic acids, hydroxy alkanoic
and alkanedioic acids, aromatic acids, and aliphatic and aromatic sulfonic
acids. These salts can be prepared in situ during the final isolation and
purification of the compounds or by separately reacting the purified compound
in its free base form with a suitable organic or inorganic acid and isolating the
salt thus formed. Further representative salts include the hydrobromide,
hydrochloride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate,
palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate,
citrate, maleate, fumarate, succinate, tartrate, naphthylate mesylate,
glucoheptonate, lactiobionate and laurylsulphonate salts, propionate, pivalate,
cyclamate, isethionate, and the like. These may include cations based on the

alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium,



2-(2- {2[2-(tert-Butyl-dinethyl-silan % oxy) - et hoxyl - et hoxyl

-et hoxy)-ethanol (Sc). [0114] Tetraet ene glycol, 4c (1.12 g, 5.77 mol)
and TBDMSC1 (0.87 g, 5 77 mmol) were dissolved in dichloronethane (25 m)
followed by triethyl amne (1.46 g, 14 4 mmol). The solution was stirred at
room t enper anagnesifimoy addhther dikeAfas ewelét@ndmmbmrdmpomhmh gliatamhasy onet hane,

the residue was purifi Si).ica. colu hr.omat ogr aph 0 % et hyl
acetate in m(ﬁg‘jmt ?)ndg ’¥ gé‘”f?ﬁ%ﬁldmg’ l?r{%‘& f “Rﬁ/ﬁg %‘g@% 'ég}'mo 16 y ,
2.51 (t, 1lletralnethylaBfoltuln, &t3&h{amndium0 niethyismieH)dimEhglinliee, 6
2-[2-(2-{242-(tert-Butyl-di net hyl -si | anyl oxy) - et hoxyket hoxy} - et hoxy) -

et hoxyket harﬁeme(hshymnf GDEQHY@@W@@LF?’GH}'I%IW@ rtb?)élﬂ@d(sqeoﬁﬁrp@‘ﬁ'{rﬁ’& >hyl ene
| |, 4d 3 9 t t hyl
gmyﬁg (1.2 gé]“%e Sgk/l %’)2 15%9}3% At or one ﬁél%gz%gqa %}6]11 ﬂ )7e sarre |rolrgceéure

descri bed fdﬁltﬁﬁﬂjﬁb%&dﬁ@nb@vdeféﬁﬁ&m 40 % 'H NNR 5 3 67 (m 20 H), 2.64
(t, 1H, J = 5. 0.89 (s, 911), - 0.06 ( )1&
(242- ( 298428 no- et ﬁ%swcsg{lwx?n@pnﬁﬁﬁw dg@ﬁsswsafremodbqﬁlmagﬂlﬁm fsi | ane

(6c) [011610@aere 0 S(gFtlhvﬁ@QPfEQe&u&t%Qfdpzﬁlzﬁ veaqmﬁghgﬂ?e&t%s«&e%am de (947

) ed chl or onet hane he sol uti on was
cool ed down i$ ﬁle(iaﬁ:llmy tohcrass thcmtir&b]roodﬁ:dalp)bam aﬁex(dzbcﬂumv)mngmadded f ol | owed

by tri Iphos hine_ (749 286 | ). n,was sti.rred at 0C
or hallbO63 hour TAMRF &8/ Fa0 AT Medibera BFEod 8f Begibh s B dar d wor kup
with - 33 of%%mrpmeblhﬁn@s inkldBudc@Sh@UL tivRe RW pdtieRelinby dtettaid gel col um
chr omat ogr aphy (20 % et hyl acetate in hexane) to afford conpound 6¢c (680

ng, 79.6 9% :quantity. KnRea@n@upg i hpically parg 068 phagmagepticaBeapgpqsitionad 3. 47 (1t

{2;)42 ?28%8 ga mst?reg gﬁ(t‘yf(l es[H% %@ gRtlﬁ,' [r%e gmﬁds w]ell known to those

-tert but yl dikitedhiy tiidrane (6d) . 101171C0rrpound 6d vvas prepared fromb5d (624
, carbon tetrabrom de , -triphenyl phosphine

( 602 mS{OO@le,o mnﬁOf exﬁ?Plied‘ihﬁéOWEOWdrﬁaP her?dmlﬁlﬁ‘lefﬁd(ﬁ*r@%‘érﬁ}éya ("992k;) with the
P OSSR RBEN | B TP i S 00 O 8 3. 19
6H) . 1ntra01sternally, intravaginally, intraperitoneally, intravesically, locally
(powders, ointments or drops), or as a buccal or nasal spray.
[0065] In a preferred embodiment of the invention, the labeled compound is
introduced into a patient in a detectable quantity and after sufficient time has
passed for the compound to become associated with amyloid deposits, the
labeled compound is detected noninvasively inside the patient. In another
embodiment of the invention, an '*F labeled compound of Formula I, II or III
is introduced into a patient, sufficient time is allowed for the compound to
become associated with amyloid deposits, and then a sample of tissue from the
patient is removed and the labeled compound in the tissue is detected apart
from the patient. In a third embodiment of the invention, a tissue sample is
removed from a patient and a labeled compound of Formula I, II or III is
introduced into the tissue sample. After a sufficient amount of time for the
compound to become bound to amyloid deposits, the compound is detected.
[0066] The administration of the labeled compound to a patient can be by a

general or local administration route. For example, the labeled compound may



Exanpl e 9
{4-[2-(4-{242-(tert-Butyl-dinethyl- S|2f’anyl oxy) - et hoxyket hoxy} - phenyl) -
vinyll-phenyl| -methyl-amne (7a). 101181Conpound 3a (45 ng, 0.14 mol) and
TBDMSCL (33 ng, 0.22 mol ) were dissolved in dichloromethane (10 ml)
fol | owed bybé mdnianﬁbled(tﬁohmpane{m 2achthet jt.is Teliverod thronghonbigheskedyr ed at room

t enperat ure t St with dich th
resi due vvasAE a.?w%la %91@?‘1 flg:ém@g\%] &ﬁvﬁa\% mg fid t&raafB%‘:ﬁ/h ripggﬁg}pﬁg?hanof in
di chl or onet hgyeof iebd Pbﬁeﬂafmpﬁéﬁt Kgles@al)l%o loddd aﬁﬁ/auﬁltlzaté@m@n‘jld 4H), 6.90
(m 4H), 6.75 (d, 2H J =7.9 Hz), 4.15 (t, 2H), 3.88 (t, 2H), 3.82 (t,
g(—o |3 ego(ﬂepogﬁa in thedsaip dn ogley 10 diagnose OT tryel themregree%of Alghgimer's 34 -

anpl e
{242-(tert- gﬂéf%s%%&[lﬁeé%’yl si lanyl oxy) - et hoxyl - et hoxy} -ethoxy) -
]E)henyl?,ltf)e{j(ﬁlglts} - pfrﬁayérbrr'hﬁédty Imeans n@art 66} pafiéht's b G Bxampits olf tisaes pr epar ed
rom C d I 52
0.76 mmol) i‘flf?hﬁeéh? B‘}a%@?ﬂgr\’é(e’( PB’O%V?SWSI ?Pdcﬂ@né‘%rém%?ﬁﬁlé‘lﬁ%@%czﬁgsgrl(bedrr?or

conmpound 7als Zgu&iHQ olffgabege? c@m oqu I}llé/&s%n—? tg%e(daec@d)by P8R tdcBbn 4H) . 6. 66
(d, 2H, 8 ( .75°(m 6H), 3.57 (t,
2H) 2. 88 ( metl&ifl) qho@ereorl(esam@hﬁ of@ lael¢d COIﬁle)nd Exbmplt@dnqu[ wmtq 2- { 44242-

{2(2-(tert-Butyl~dimeth th thoxyl -
et hoxy) - et h8§ ntﬁ%lé’n% \PF?\‘S}‘B ?%h‘geﬁ‘gyfmﬁé’ﬁﬁé dé&ll??gé(%%‘g}med[mgms‘&bnpound 7c
was prepar edifle@m he( 88 m:ermﬂl% MeRdabing GendudisOoMtie 14befed dBiMiound K2CG3 (300

ng, 2 18 mmol) in DMF (10 ni), wth the sane procedure described for
conmpound 3acaly de (g1 ﬁfga mgien untiljhpvRopoyndés dpiectag)by tegletqetipnaH), 6. 59

i, o g6 (g B g o ngodu R lo e Vempbubie Wbt 0515 o
{2[ 2- (t ert - RBufeytiorto iRt bmhp(ajnldg,nyl oxy) - et hoxyket hoxy} -
ot hoxy) et flloxy] E’i:[hg(%ér%z "patlgrrllty ]fl)lea\ll1ls rﬁ%llnlar-lspgnedngtlhér énrlrr%a syll"l-lc(;j‘sré1 sklllegl ig )

the art are also familiar with determining the amount of time sufficient for a

compound to become associated with amyloid deposits. The amount of time

necessary can easily be determined by introducing a detectable amount of a

labeled compound of Formula I, II or III into a patient and then detecting the

labeled compound at various times after administration.

[0100] The term "associated"” means a chemical interaction between the
labeled compound and the amyloid deposit. Examples of associations include
covalent bonds, ionic bonds, hydrophilic-hydrophilic interactions,
hydrophobic-hydrophobic interactions, and complexes.

[0101] Those skilled in the art are familiar with positron emission tomography
(PET) detection of a positron-emitting atom, such as 8F. The present
invention is also directed to specific compounds where the '*F atom is
replaced with a non-radiolabeled fluorine atom.

[0102] The radioactive diagnostic agent should have sufficient radioactivity
and radioactivity concentration which can assure reliable diagnosis. The

desired level of radioactivity can be attained by the methods provided herein

for preparing compounds of Formula I, II or IIIL



[ 0121] Conmpound 7d was prepared from (97 ng, 0.43 mol), 6d (197 ny, O
47mmol ), K2CO3 (297 ng, 2.15 nmol) DIVF (10 M), wth the sane procedure
descri bed for conpound 3a 7d (220 ng, 91 %: '"HNWR 8 7.36 (m 4H), 6.87
(m4H),659(d 2H, J = 8.5 Hz 4.14 (t, 2H), 385(t,2|—?,375(m
14H), 098] (t, 2ifhe imagng oéamslel) depogits ¢an, algHhe cagrieboytyuagtitatively 35 -

Exanpl e 13

{4-[2-(4- {Zi%ﬂka%thetan}gl']lpgl?f ylo eposslﬁslcg?l?/?gitfl ?(}"loxyLet hoxyl - pheny1l) -

vi nyl kpimesay! | - We%hh%{heﬁaﬁﬁb%mo(f tB€ iifven€ioh -ibut ywethedt 6 inh@ajfing ptiyB2d Under t he
nitrogen atnosphere, 7a (54 ng, 0.13 nmmol) was dissolved in anhydrous THF
(5.0 m) fopla@m&%pegsmn anfﬂ)@lrl?rlﬁ?nt grvengionpalse; prapdys aTmethad ¢ on was
refl uxed ov enyt he residue
was. purt 11 oo g st LA S i Mol SRR TR 6 by

di chl or onet iadmajmtém@fofa)paﬂleﬁaax( Zfylogl inBibitgg arhdhinklvRa 8ompddnd of thdH, J = 8.4
Hz), 7.20 (d 2|¥ J =84 I—kzI 6 97 (g, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.14
(t, 2H), oyeForgfa I § ozl 3.64 (t, 2H), 3.27 (s, 3H), 1.46 (s,
9H), 0-[@ﬂ)5ﬁs1 9H)1“th=: ngillé§qn GthQ a.rE’ét"é'@a@ﬂ}Aab(éto {détekfhirke2an amyloid _
{242-(tert-Butyl -di nmethyl -silanyl oxy) - et hoxyket hoxyl - et hox;a)(b henyThvi nyl |
- phenyl ) net Imyhlbmag lbBugiigt lacmnhpbeadmmuteﬁng@sqompopaﬁpf Fpauyla]l npg@nd 8b was

pre d f 4 26 d,B nhyd 0. 66 I
PR (10" S Paer i Firading ypomis uh wEoso v AY b e Ba%il% . o (190
g, 86 9: Hécréad&ﬁ@r&t@gé@ Tlds ra4é‘|of growth. cﬁnﬂ%)assgssai)uildg 1121h'g1n§ as 8.4 Hz),
6.97 (q. 2H 8.7 ) 2H), 3.87 (t. 2H). 3.75

(t,

(t, 6H), 3. 8psqrbed zbgve q;bz/ﬁal(lgg agjsyue sznwée {rgm pgtien a@ool(sgmr@#l? .07 (s,
6 Exanpl
o (2 (4 2 3FRd Aspqsit pergin  Theycomppupds of the preseny imyeption can gy
((a';3 h;)xy% 0?2 Zimchhmsthegyg )a-patmytlat-dﬂ%eg%le]tmtemnyﬂle mgg@afriaboom(&n td el:)dutbu'sj yl ester

c ound Sc was prepared fro , 0. Boc-
anhydri de (ﬂé@%pr@gpgdd‘g ?ﬁﬁﬂ’;"qng @51“ h)"“’1 'atﬂt}?ggh’@l%}gﬁéa%éﬁggﬂre o
described fqf £aoRE I iRFangeCofBBuf®o1 &Patbhui 180 mENRkfodrathorddy4H J = 7.6

weight per day is sufficient. The specific dosage used, however, can vary. For

example, the dosage can depend on a number of factors including the
requirements of the patient, the severity of the condition being treated, and the
pharmacological activity of the compound being used. The determination of
optimum dosages for a particular patient is well known to those skilled in the
art.

[0106] The radioactive diagnostic agent should have sufficient radioactivity
and radioactivity concentration which can assure reliable diagnosis. The
desired level of radioactivity can be attained by the methods provided herein
for preparing compounds of Formula I, II or III.

[0107] The imaging of amyloid deposits can also be carried out quantitatively
so that the amount of amyloid deposits can be determined.

[0108] The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and

adaptations of the variety of conditions and parameters normally encountered



- 36 - Hz), 7.20 (d, 2H, J 84Hz) 697(q, 2H), 6.90 (d, 2H, J = 8.7
Hz), 4.15 (t, 2H), 3.87 (t, 2H) ? 10H), 3.57 (t, 2H), 3.26 (s, 3H,
1.46 (s, 9H), 0.89 (s, 9H), 0.07 (s 6H) Exanpl e 16 {44244- {21242-
(2-[2-(tert-Butyl -di met hyl -si | anyl oxy) - et hoxy] - et hoxy} -

et hoxy) - et hexd/ Pbrihaxyd thophelrilied iny theydr] arghwiiljin)the mnhymd seansaafithe aci d
tertbutyl ester 8d). [0125] Conpound 8d was prepared from7d (210 ng, 0 51
m nol ) and BhEnt rf‘ihydrlde(840 ng, 2 54 mmol) in TI-1F (10 M), with the

same pr[@mqiure descrdabeds fugéd e RPRtes Sare 8&ﬁﬁlzﬁclﬂgpro&@ct§a9{d ‘weérél NVR 6 7. 42
(d 4H J'=8 4 Ho). 7.20 (d2H J =84 He), 697 (g 6.90 (d, 2H, J
= 8.7 Hz) gsegswitipout fwhereue’éca(tton upfgss 0@617’218? tndl%zﬂd) 3&@ BRectraLy) - 3. 27

(s, 3H),

[4-(2-{442- ?%%—ébc}?lg'g%o% hoxy%rsmi gﬁyﬁ"ggﬁ 3%0 Vi nyi phe%%l%rretahyl car bam c
Smlil terlt)btshlgk_l_a;%t:q:zoiteﬁﬂaa)s 0 _[slr_ﬂg%hﬁumz mu;ml_llﬁm_)rﬁﬁlatlgaf ﬁjpattadglfTMﬁhBa (56 ng,
: mo in : n t

pr ocedur e d@@?“%ﬂ"?s&n%ﬂﬁfﬁ?ﬁﬁe‘gd? ][@Efz'( @% e Fltiphcry 1 1 ﬁqﬁmﬁqﬁx&% (73 ng(ed
4H, J = 8.4 7, ‘ 2H, J =
6.7 te), 4 L iR, Eiplo pyteloiym (RIS giplnaP el 52 s,
3H), 1.46 (gver@plyrforﬁ)ednlw Atirgti¢ M{c@la(bzllNC For each procedure “standard

et iyl - cor b RIS i FeoRlih gt o O g iR o (04
99. 7% : ' H NhiBg thé drdalic Hler With 3at4r kizeh, br?nez@eﬁaﬁlatloﬂ‘bf the=orarficHz) , 6. 97

(q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.17 (t, 2H), 7 (t, 2H), 3.74 (t,
6H), 3.62 (tlayepfpm the aguqons layqy, drying ff the cgmjameéﬁwgemmaye(wﬂ{l24442-

{ ;znﬁcza n§/ I2y |r_rlytc,\fI ﬁlgﬁ}y(%gé ggr%y%m géﬂﬁé%léﬁ%é}%%élth es@@{%‘%@geﬁlégﬁ%&%o und 9c was

pr epar ed fr@lﬂga&tt dob@ntanded redhcedmregsureTBAF (1 M

Example 1

2-(2-{4-[2-(4-Methylamino-phenyl)-vinyl]-phenoxy}-ethoxy)-ethanol (3a).

[0110] Under the nitrogen atmosphere, 4-methylamino-4’-hydroxy stilbene, 1
(Ono M, et al., Nucl Med Biol. 2003; Wilson A, et al., J Labelled Cpd
Radiopharm. 2003) (63 mg, 0.28 mmol) and 2a (42 mg, 0.34 mmol) were
dissolve.d in anhydrous DMF (5.0 ml) followed by an addition of potassium
carbonate (125 mg, 0.91 mmol). The suspension was heated to 100°C and
stirred overnight. After cooled down to room temperature, standard workup
with dichloromethane was applied and the residue was purified by silica gel
preparative TLC (4% methanol in dichloromethane) to afford compound 3a
(67 mg, 76 %): 'H NMR § 7.37 (m, 4H), 6.89 (m, 4H), 6.63 (d, 2H, J = 8.48
Hz), 4.16 (t, 2H), 3.88 (t, 2H), 3.78 (t, 2H), 3.68 (t, 2H), 2.87 (s, 3H), 2.20 (br,
1H), 1.55 (br, 1H).



in THF, 0.22 m) and THF (5 m ), with_ the same procedure described for
conpound 3c. 9¢ (50 ng, 93.0%: '"HNVR™6 7.43 (d, 4H, J = 8.4 Hz), 7.20 (d,
2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.16 (t, 2H), 3.87
(t, 2H), 3.78 (t, 10H), 3.61 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H) . Exanple
20 [4-(2- {4-[2-(2- (242-(2-Hydrokxamplexd/) - et hoxyket hoxyl - et hoxy) - et hoxy]
phenyl } -vinyl)-phenyl knet hyl -carbam c acid tert-butyl ester (9d).

[ 0129] Conmpound 9d was prepared from8d (76 ng, 0.12mmol) and TBAF (1 Min

e e i Al St e o s
8.4 Hz), 6.87994CBh) 6.90 (d, 2H S = 8.7 Hz), 4.16 (t. 2H), 3.87 (t,
oH), 3.75 (t, 14H), 3.60 (t, 2H), 3.27 3H), 1,46 (s, 9H), Exanple 21
I\/:;% han&ldld oni ¢ ?@P’(ﬂ’%ﬁ%‘g was P{%ﬁr&-g(ﬁi"@?ﬁm’gbﬁy%é? Hgﬂé}ﬁ’-%ﬁ%@mgaﬁinﬁo)e-

henyl kvi ) _ 1) . 9a (36 ny,
T b L e e R g R L R R
tri et hyl am meéth(thd sarge pocddurendescribed/Barteampsund day3b (H0ongd® Y30 Hhy, 0. 26

mmol ) was t Vi inge... T |y i.0on tirre room

t enper at ur e%%igﬁgd%aﬂid (?Sgé (2, gﬁba¢§5 fﬁgrzﬁlp] T/vig\t@SHgs)’ é}815((EI A,

di chl or omet haney, i1ng 3esitder),vie2 punH), 287 by, 3H) 2od @e! 11y, ey @i ve TLC
(2.0 % met hgﬁggﬁt’i nﬂl'gi chlgron%at hangj F?) aff(lgrd 1)0a (S(g rrg}jw 91 (Vf)w; 'H NMVR 8
7.43 (d, 4HIH). = 8.6 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.98 (g, 2H), 6.89 (d,
2H, J = 8.6 Hz), 4.41 (m 2H), 4.16 (m 2H), 3.87 (m 4H), 3.27 (s, 3H),
3.05 (s, 3H), 1.46 (s, 911). Anal. (C25H33N0O7S) C. H N Exanple 22

Met hanesul f oni ¢ aci d Example 3
2-{242-(4-{2-[4-(tert-butoxycarbonyhnet hyl am no) - phenyl] -vinyl }

- phenoxy) - et hoxyFet hoxyl -ethyl ester (10b). [0131] Conmpound 10b was
prepared fr 9 8 .18 t I } 62 ng, 0.54
ol ) and t?n@t@%ﬂﬁggﬁélgﬁ&%%géb%en:@o%@ﬁ’méﬁ{ogﬁg’?/&hg‘%ﬁE{gﬁ’@]g 8 m). wth
the sane pr 8&’86%%@ g g?

)bed for conpound 10a. 10b (82 ng, 86.5%: "H NWR 8

7. 43 . J =8 7 H J = 8.4 H), 6.97 (g,. 2H.. 6.90 (d,
2H, J(-?tO]BéE Hz) T%.&&#‘“ﬂﬁﬁ 648'%1 Yrps %lﬂbe,gvﬁ% ‘}%etﬁﬁ)s,g’ﬂ%‘.‘")?(m 611§,
3.27 (s, 3HkomBo@R 1S¢123HD,0.02348mbD in HHE (1ARB! Thé SATE WSred at H N

room temperature for 2 hours. After standard workup with dichloromethane,

the residue was purified by silica gel preparative TLC (4.5 % methanol in
dichloromethane) to afford 3¢ (8.7 mg, 94 %): 1H NMR & 7.36 (m, 4H), 6.88
(m, 4H), 6.58 (d, 2H, J = 8.5 Hz), 4.15 (t, 2H), 3.86 (t, 2H), 3.70 (m, 12H),
2.86 (s, 3H).

Example 4

2-(2-{2-[2-(2-{4-[2-(4-Methylamino-phenyl)-vinyl]-phenoxy} -ethoxy)-
ethoxy]-ethoxy}-ethoxy)-ethanol (3d).

[0113] Compound 3d was prepared from 7d (15 mg, 0.027 mmol) and TBAF
(1 M in THF, 0.06 ml) in THF (1 ml), with the same procedure described for
compound 3c¢. 3d (7.8 mg, 65 %): '"H NMR § 7.36 (m, 4H), 6.87 (m, 4H), 6.60
(d, 2H, J = 8.5 Hz), 4.14 (t, 2H), 3.85 (t, 2H), 3.66 (m, 16H), 2.86 (s, 3H).



Exanpl e 23

Met hanesul f oni caci d2- (2-{2-[ 2-(4-{244?-2(1 ert - but oxycar bonyl - net hyl -

am no) - phenyl kvi nyll - phenoxy) - et hoxyket hoxy} - et hoxy) - et hyl ester (10c).

[ 0132] Compound 10c was prepared from9c (50 ng, 0.10 nmol), nethancsul fonyl
chloride (46 nmy, 0.40 nmmol) and t Bxanmyleahi ne (50 ng, 0.50 mmol) in

di chl oronethane (5 m), with the sane procedure described for conpound 10a.
10c (56 nmy, 96.9%: NVR 8 7.43 (d, 4H, J =8.6 Hz), 7.20 (d, 2H, J = 8.4

356 (m orp A Qo ByobyirighyipatofpBlon b Pipdedurtl t o g1
(C291- 141 NO C. H N - 39 - Exanple 24 Methanesul fonic acid
noxy) - S0Haky ket haRTIRTREGRERN RG] Dengi T azreD PHomDIS e b dhpound 10

was preparegd 7f7r19H]o%dw@1§8d15§3>1veg 191 Jdlé’m&lo)netﬂﬁﬁé r@f‘%ﬂ}’ 1 whiritydle (49 no,

0.43 mmol) and triethylamne (54 i n dichloronethane (5 nm),

with the salamlrpﬁr(dc‘kﬁcalrlé 4dmeob) Eb@lsqlmmomwnqaﬁurﬁd almpmmnpe(nagrerfgﬂ%% 11-1

NVR 8 7.43 4 ) g, 2H),

6.90 (d, 2H; ogrs l:’%ﬁeé s@?arﬁ vag}fh;( mltﬁﬂ_éhqérgnlfgla(lﬁ,] tha lr_ﬁsuﬁz \%pé p@%ﬁeé , 3 75

I(-I m N14E|)X 3 bgr%ﬂ(ci geBESlumB. Broriegraphy (50. % &tHys ac&klk in ABRdne) (0@ td45N010S) C.
anp

[ 4- (2-{442- (52(1441@804%%)0@)‘3\@@0&% BN 12 34 Gy FHL- T 991 Hate®-BY | car bani ¢

acid tert-b 10134] Anhydrous TBAF (Cox DP, et al., J Og
Chem 1984; Xé%l(zb?gﬁg%l% 5 ny 0 15 mol) was added to a sol ution of

conmpound 10a (14.5 ng, 0.03 mml) in anhydrous THF (3 nl). The m xture was
refluxed for 4 hours. After cooled.tq r%o&terrperature, st andard wor kup

wi t h di chl oronet hane was applied esidue was purified by silica gel
preparative TLC (2% net hanol in dichloronethane) to afford conpound ha (7
ng, 57 %: 111 NMR 8 7.43 (d, 4H, J = 8.6 Hz), 7.20 (d, 2H, J = 8.4 Hz),
6.97 (d, 2HR[2629-[dter2Butyl-dim@h@l-dianylody)s@hdxh]-cthox@Hethdky: 47 Hz, J2 =
4.0 Hz), 4. JJhO(Xg,] etghaoléﬁ;)go (t, 3H, 3.75 (t, 1H), 3.27 (s, 3H), 1.46 (s,
9H). - 40 - Exanple 2

[0115] Compound 5d was prepared from pentaethylene glycol, 4d (1.13 g,
4.72 mmol), TBDMSCI (0.78 g, 5.19 mmol), and triethyl amine (1.2 g, 11.8
mmol) in dichloromethane (25 ml) with the same procedure described for
compound Sc¢. 5d (668 mg, 40 %): "H NMR 8 3.67 (m, 20 H), 2.64 (t, 1H, J =
5.63 Hz), 0.89 (s, 9H), 0.06 (s, 6H).

Example 7

(2-{2-[2-(2-Bromo-ethoxy)-ethoxy]-ethoxy}-ethoxy)-tert-butyl-dimethyl-
silane (6c¢).

[0116] Compound 5¢ (680 mg, 2.20 mmol) and carbon tetrabromide (947 mg,
2.86 mg) were dissolved in dichloromethane (20 ml). The solution was cooled
down to 0°C with an ice bath and pyridine (2.0 ml) was added followed by
triphenylphosphine (749 mg, 0.286 mmol). The solution was stirred at 0°C for

half an hour and at room temperature for 2 hours. After standard workup with



{44244- 12-[2-(2-Fl uoro-ethoxy)-et hox}é - et hoxyl -phenyl)-vinyl]-phenyl} -
nmet hyl -carbam c acid tert-butyl ester-(11b). 101351Conpound |ib was
prepared from 106 (21 ng, 0.04 nmmol) and TBAF (52 ng, 0.2 nmol) in THF (10
rri), with the sane procedure described for con‘gound ha. |ib 517 ngy, 949% :
"H NVR 5 7. dRhlodométhianeS th@. @esidue, WwaQppafie@Hby ) sii@®. 4g4liz)colgnm7 (¢, 2H),

6.91 (d, 2H,S = 8.6,Hz) = 4.58 52 ), 4.16 (t,
211), 3.85 Fpromsiqeraphy20 % e ﬁ%&ffetgtﬁ %E{efg“]e) é?-é%"‘?z%m(oundgﬁﬁ)% anpl e 2(7
(4- {24442- n{249.6(%%): FHWR—EBBW)(MHH) Bao6y (e BI)XY.56 (2 HP Y7 @latdy! | - vi nyl } -
phenyl)-methyl -carban ¢ acid tert-butyl ester (1lc). [0136] Conpound 1lc was

prepared fr8P18OH)18.0Mgs, 66103 mmol ) and TBAF (42 ng, 0.16 nmol) in THF (5
m), with the sane procedure descri bed for corrpound ha. Ilc (12 mg, 77%:
1H NVR 8 7.43 (d, 4H, J = 8.6 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H),
6.91 (d, 2H, J = 8.6 Hz), 4.67 (t Exaspples855(d. t, 2H, J1 = 48 Hz, J2 = 4.0
Hz), 3.85 (t, 3H), 3.74 (t, 9H), 3.27 (s, 3H), 1.46 (s, 9H). Exanple 28
[4-(2- {4-[2 (2- {242-(2-Fluoro-et hoxy) et hoxyket hoxyl

cster (11q) | %ﬁkﬁ%ﬂoﬂ%}ﬂ%{% B LR b o 2 o
and TBAF(3 in THF(50 m), vm:ththe sane procedure

des”'?@%iﬁr oo Toga g8 ot Db Bom 44 1624 g (7 ol bn ) T Tl
- 4.55(d, t tetdibrordille '\‘76418m§|22 3d %molz?atﬁph&))ylph%sﬁlﬁnd (60231‘[@,,2 3 8éndi),, 3H), 3.72

(t, 13H), 3.26 (s, 3H), 1.46 (s,
[ 4- ( 2- { 442- (PEridingo2d) enioiay Yickloneret mﬁ%ﬁl}mmwn)ﬂlgh@ﬁw RFRSEMHIE - ami ne

(12a). described for compound 6¢. 6d (400 mg, 52.3 %): 'H NMR 8 3.79 (m, 4H),
3.66 (m, 12H), 3.55 (t, 2H), 3.47 (t, 2H), 0.89 (s, 9H), 0.06 (s, 6H).

Example 9

{4-[2-(4-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy} -phenyl)-
vinyl]-phenyl}-methyl-amine (7a).

[0118] Compound 3a (45 mg, 0.14 mmol) and TBDMSCI (33 mg, 0.22 mmol)
were dissolved in dichloromethane (10 ml) followed by imidazole (20 mg,
0.29 mmol). The solution was stirred at room temperature for 2 hours. After
standard workup with dichloromethane, the residue was purified by silica gel
column chromatography (1.5 % methanol in dichloromethane) to afford 7a (56
mg, 91 %): '"H NMR & 7.40 (m, 4H), 6.90 (m, 4H), 6.75 (d, 2H, J = 7.9 Hz),
4.15 (t, 2H), 3.88 (t, 2H), 3.82 (t, 2H), 3.66 (t, 2H), 2.85 (s, 3H), 0.92 (s, 9H),
0.09 (s, 6H).



[0138] Trifluoroacetic acid (0.5 m) \éx%s added slowy to a solution of
conpound ha (7.0 ng, 0.017 mml) in chl oronet hane (1 nl). The m xture was
then stirred at roomtenperature for 1 hour. After standard workup with

di chl oronet hane, the residue was purified by silica gel preparative TLC
(1.0 % et hanol in dichl oromet hanExamplaflford 12a (3 nmy, 56%: 11-1 NVR 6
7. 37 (m 4H), 6.90 (m 4H), 6.65 (d, 2H, J = 8.4 Hz), 4.60 (d, t, 2H J1 =
46 Hz, 2-40Hz)417(t 2H) 3.90 (t, 3H), 3.76 (t, 1H), 2.88 (s,

|
= (0 AR e
st |hyI an n fl UOleZZetI cid 1 S st edt ];’lg.om ! b (17 Vn\Pt hot (I’::§7
Tooe) sy ook 76 s e 33‘3 Ope 8 TF pasAolst g 67 55
( m 411) 6@@n{gmo4547%m(o? Sidaole %kﬁ m(]g D% ﬁ‘mﬁ? n dllcﬁl@rdn‘ijethine (2@" (~S] 1 2 H;16
An;u (0211 1B FDGhe samwronbdure da@nbecEfompmeowﬁ zaaﬂb{(zvpmg’ @5 % ’ '

{212-(2-Fl ua y [ '
phenyl) - ret hﬁ%@m’é% ;1% %%&.&%gﬁ%&&h a/a%%?—%%a{gd 43 11¢ (12
my, 0.024 nyde)(t,i2H)t 3.76 (MO6IIRGEIT (€ 28D] 2i8¢ G5, SHY] 0.9REdoR), a0 06ReY. hane (1
m), vvlth t he sane procedure described for conpound 12a 12c (7 ng, 73%:
'HNI\/R8737(m4H) 6.89 (m 4H), 6.62 (d, 2H, J = 8.4 Hz), 4.55 (d, t,
2H, J1 = 46 Hz, J2 = 4.0 Hz), 4. 1Exglfnp1g|1|)1 3.86 (m 3H) 3.71 (m 9H),
2.87 (s, 3H). Anal. (023H33FN04) C. H" N Exanple 32 [4 (2- {44242-

{242- (2- Fl uor o- et boxy) - et hoxyket hoxy) - et hoxy) - et hoxy]

henyl nyl henyl ] - net hyl -am ne (12d) 0141 ound 12d wa repared
P r omyl Edvklﬁ4$€%—%462(¥lf]i2ﬁ%teﬁ -Bytyl-ging ludﬁdasawya h&xan])e%osy i) anZ Prep

di chl or onet tethesy)-¢thaky]-phenylh-vitnd)-phenyl]pnetbeldamme §&scr i bed for conpound 12a.
12d (6 ny, 73%: 11-1 NMR 8 7.37 (m 4H), 6.88 (m 4H), 6.64 (d, 2H, J =
8 4 Hz)[0120]55 ( d,CampoRkil 76 Was ptépaktd frgm E(98. 0gH 44 namald, (ict(ZlQH)g, 3.87 (m

3.70 A al . Exanpl e 33
L [ (2. D BNk 248 mzg) NG 0 ko Swilt ol saré 2P
- Vi nyl) - phenybdedimt dexérasddner e&ia%lnlﬁsﬁ e (213 mg, 95 %): '"H NMR & 7.36
(m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.5 Hz), 4.14 (1, 2H), 3.86 (t, 2H), 3.75
(m, 10H), 3.55 (t, 2H), 2.86 (s, 3H), 0.89 (s, 9H), 0.06 (s, 6H).

Example 12

{4-[2-(4-{2-[2-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-ethoxy} -phenyl)-vinyl]-phenyl}-methyl-amine (7d).

[0121}) Compound 7d was prepared from 1 (97 mg, 0.43 mmol), 6d (197 mg,
0.47mmol), K,CO3 (297 mg, 2.15 mmol) in DMF (10 ml), with the same
procedure described for compound 3a. 7d (220 mg, 91 %): 'H NMR § 7.36
(m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.5 Hz), 4.14 (t, 2H), 3.85 (t, 2H), 3.75
(m, 14H), 3.55 (t, 2H), 2.86 (s, 3H), 0.89 (s, 9H), 0.06 (s, 6H).



[0142] [ 18F] Fl uori de, produced by a cyclotron using 180(p, n) 18F reacti on,
was passed through a Sep-Pak Light “cartridge as an aqueous solution in
['80]-enriched water. The cartridge was dried by airflow, and the 18F
activity was eluted with 2 nL of Kryptofix 222 (1C222)/K2CO3 sol ution (22
my of K222 and 4.6 ng of K2CO3 i rExXHBplN HR0 1. 77/0.23). The sol vent was

-43 - renoved at 120C under an argon stream The residue was azeotropically
dried with 1 nL of anhydrous CH3CN twi ce at 120C under an argon stream A
sol ution of r rsor. 10a in O (0, s added to the
reaction veéﬁjyﬁf%%ﬁﬁmﬁ}%éﬂ ):é’%'tefh\(/)lxg 'eété(.)x)%}ﬁperﬂ_%gl\j\ﬁti on was
heated at 1¥BRAIRSEOV) wngs 16 agifl {EriRUYLERRI48nd t he sol ution was cool ed
down for 1 mn. HClI (10 % aq solutjon,_O m.) s then added apd the

m xt ur g’%k_ heat g&g{%ftt%i?ﬁ@géﬁ_&ffﬂosﬁ’h?re57%ﬁs4 ‘R&u%_&%émg@smaﬁ f?sglf’e CH was
added to adjistnyhiifas P @s.@fm? Gol{dAd By PBoc- TS dRid¥ (B4 rgh@D sembopCt €ed Wi th
ethyl acetate (1 nL x 2) "and the conbi'ned orgdanic |ayer was dried (Na2S04),
and the sol That soletiow eovasndefuxad g ovemightand figtt hstgralatd ewhdampi gt 55- 60C) .

e e
CH3CN di net khiht ard@digoldteliRne)td aftvtd 8460 mB/ 90 % '‘eynvar 6 743ndd] i nl .

Retention tinme of 12a was mmin this HPLC system and wel | separated

8.9
from pr ecur 465 J 10%4 (H2), 2294d3H) ] 58-4812). &7 {heHy8981(¢s?B. by-%f oduct (ft =

6.2 mn) Th r ' 0 t I-adi I C Vi was 20 %
(decay corrglgﬁeﬁ?ﬂt%ﬁggtég?@ikzr@’ r3%(Q?@mﬁg‘é@gﬁ?ﬁ?%ﬁgh%’plé%} c activity
(Spec. Act. pH),an20 (st YRI0.08RkGHRS used [Hamilton PRP-1 anal ytical colum
(4.1 x 250 mm 10 pm, CH3CN di nethylglutarate buffer (5 MM pH 7) 9/1;
Flowrate 0.5 nL/mn]. Retention tine of 12a in this systemwas 10.8 nm and
RCP was over 99% Specific activigEy¥aMade ¢4t mated by conparing UV peak
intensity of purified [18F] 10 with reference non-radi oactive conpound of
known concentration. The specific activity (Spec. Act.) was 1, 000-1, 500

G /mol after theﬁg}r{eparati on. Exanple 34 [° 8Fl (4-[2-(4-

(242- ( 2- Fl ubt-d2dt ng[zé‘teﬁo@(‘}t}’l'@m?@%%sﬂ?}ﬁ’WI thoxyl eRoBReFYPRY)= et hyl - ani ne
([' 8F] 12b) ph¢ryllagpyk imhgne)-siathylgarbamicadidierrgr cstes (fBs obt ai ned from 10b.
Radi ochem cal yield was 30 % (decay corrected) and radi ochem cal purity -
44 - wd812399% HRo@pognd Bbivwas prepazed from2h me, §.2mmel) anAdBagnal yti cal
SEEZZ?TS Pedggcwfdg'id%b@\{g nggs, RE66 mAr‘gct)l) in TJHP:%?IQ)- il'ﬁlfo\xgithatﬁe%c) procedure

[ 18F] [ (4- 12dktribed §3- dodmpodndri8uo8ie ( E0haxy36 eHhtix WMRtDAY Xd,e4Hidxy) - phenyl ] -

vi nyl } - phenyl ) -met hyl -am ne ([ 18nl12c). 101441Using_a sinm|lar reaction
[ 18F] 12¢ was- Fhiﬂ‘%)o(df 28 T4 Hrh i Vcle AHOA-99 (b 128 dazs8- 1612 4 4o cay

corrected) Loeherf i 9 r i k of 12c
wes 11 7 i A P PREECEE SRt R X SO 10 Y 27 (G L PO sl S3TF °L 500
C/mol). EXg9p)e0.85(d, 68F] [[ 4- (2- {44242-

{242- ( 2- Fl uor o- et hoxy) - et hoxyket hoxyl -ethoxy) -

et hoxy] - pheny1) - vi nyl) - phenyl knet hyl -am ne ([18F] 1 2d). 101451Using a
simlar reaction [18F] 12d was obt Bxagfplénem 10b.

[4-(2-{4-[2-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-phenyl}-vinyl)-phenyl]-methyl-carbamic acid tert-butyl ester
(8c).

[0124] Compound 8¢ was prepared from 7¢ (84 mg, 0.16 mmol) and Boc-
anhydride (163 mg, 0.49 mmol) in THF (5 ml), with the same procedure

described for compound 8a. 8c (86 mg, 86 %): 'HNMR 8 7.42 (d, 4H,J=7.6



Radi ochem cal yield was 20 % (decay c%r ected) and radi ochem cal purity was
>909% HPLC retention tinme of 12d was 10.7 mn for the analytical system
descri bed above (Spec. Act. = 1,000-1,500 C/nmol).

Ex | 37 4- Anj - d |_b 14 01461S hl d 11.8
0 062 ol wtdd kit ks S el T -ttt 1!3{8?733%?6% Gan) (3 0 6,
0,012 ol ), et enobyS 108 @liorhol boness g St ), peoeentrat o

hydr ochl ori ¢ acid e 'sol ution ht to r ux for 3 hr and
cool ed to r &b 0.8hfbH)ure stirring overnight. Aqueous SOdI um hydr oxi de
(IN) was added to adjust the pHto 8.5-9. After standard workup with

di chl or onet hane, crude product 14a was obtained (2.6 g, -100 % . The
product was used in follow ng stepxanigieuto further - 45 -
purifications. NVR (DVMSO-do) 8 9.39 (s, 1H), 7.30 (d, 2H, J= 8.5 Hz), 7.20
(d, 2H, J= 8.5 Hz), 6.80 (m 2H), 6.72 (d, 2H, J—85Hz) 6.53 (d, 2H, J =

8.5 Hz), no-4' - hydr oxyl stil bene
(15a) 10147]1@6&4@1? ?%%Pieﬁgt‘?i@%’\{‘ﬂ Sl‘énﬂﬁ%?())n}l -stonki dehyde (300
my, 10 nmol Ehox)-ebaxyinstaran absny iy lphepylg onethyl- ‘B’I@mfﬁoml K¥etic acid
(10 ni) was b&ﬂﬂléﬁerfﬁﬁé whol e nixture was stirred at room tenperature

overni ght and then poured into 100 nL of water. Sodi um carbonate was added

to adj U828 he pHGasmmeugd 8dswes preparad) diomn Mr(}’%U-bmﬁ, O 1smrobeandaBes- i n

di chl

Oy et oo aARSridel@4D 3k 4i8s WRRaR 1h TP (10 Yor} |k B Sine e o o i ce
ZOIG |8 d(g 21411H)mgscr&9d$o%ompbﬁnd BYRS 77 Bihg( 66.74k): ‘H&ﬂﬁmssum 4HEI #5 (m 4H),
1 RON b vt e A ST > 848 Bab A, 30 OAKb ST ET Ry 15| bene

(15b) 10148] r o&g@ H}D§ r 1 I)

di ssol ved | rgpggﬁy%%;gs%% 01% g??a%g l]}m%cgg %Q)ﬁat e ? 9}% 6@9 .0 mml )
was added t ¢s,t9%)s0.66 s 6HIN foI I ovved by

5- brononet hyl- 2, 2-di met hyl [ 1, 3] cl i oxane 20mL(105 ng, 0.5 mmol) The m xture
was heated to-100C and stirred overnight. After cooled down to room
tenperature, standard work-up w tBxghfpledrfonet hane was applied and the
residue was purified by silica gel préparative TLC (1% net hanol in

di chl oronet hane) to afford conmpound 15b (100 ng, 72 %: 11-1 NVR 8 7.38 (m

4H), 6.88 6 m 3.87 (m 2H),
2.H296 (s, ( (%I?)iézl( ?Yﬂ(’-ﬁxy'efﬁ%g?@Oxmkggniﬂ}zvzmtﬂé-l’hswﬂ meihyl- (g:23H2 gi) NOB)
C, H N - caghamic acid tert -butyl ester (9 Exanpl e 40

[0126] Compound 9a was prepared from 8a (56 mg, 0.11 mmol) and TBAF (1
M in THF, 0.21 ml) in THF (5 ml), with the same procedure described for
compound 3e. 9a (36 mg, 82 %): '"H NMR & 7.43 (d, 4H, J = 8.4 Hz), 7.20 (d,
2H,J=8.4 Hz); 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.18 (t, 2H), 3.88 (t,
2H), 3.78 (t, 2H), 3.68 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H).

Example 18

{4-[2-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-vinyl]-phenyl} -
methyl-carbamic acid tert-butyl ester (9b).

[0127] Compound 9b was prepared from 8b (118 mg, 0.21 mmol) and TBAF
(1 M in THF, 0.42 ml) in THF (10 ml), with the same procedure described for



44V, N - Di net hyl am no-4' - (1, 3-di hydro Y- pr opane- 2-yl met hoxy) sti |l bene (15c)
[ 0149] Conpound 15b (180 ngy, O0.49 mmig) ‘was suspended in acetone (5.0 nlL)
and cooled to OCwith an ice bath. INHCL (5.0 nL, 5.0 mmol) was slowy

added over 20 min. The suspension turned clear solution during the

addi ti on. TeempaindtIcoAb\(ad my, 9P7&):  NMRf &7 .43ddi 4iohzI8- 982, B0 hour and

t hen war ned 0 r el f ~gn:h 1 oat Wr f,um

bi car bonat e(qtlvg?r’ gagge%ﬁg@%;ﬁ G’s?ﬂ}j&%%zg b—%%lfl@r ﬂslyegﬁégﬂdﬁ%pkup W th

di chl or orret bEns,. 74 (iesH)ESi6d e 2WAS3. PU(s, BHRd .48y(ss9T).ca gel preparative TLC (5
% et hanol in dichloromethane) to afford conpound 15¢c as a white solid (140
ng, 87 %: 1HNWR 8 7.40 (m 4H), 6.88 (m 4H), 6.74 (m 2H), 4.10 (d, 2H,
J=5.47 Hz), 3.89 (d, 4H J = 5. 28 le 2098 (s, 6H), 2.22 (m 1H). Anal.
(C20H25N®8) C. H. N. Example 41 4-N , N - D net hyl am no- 4’

-(1-tosyl- 3- hydr oxy- propane- 2-yl net hoxy) stil bene (15d) [0150] Conpound 15c
(158 ng, 0.49 mmol) was di ssolved in anhydrous pyridine (15 nL) and cool ed

to 0C with &h{2-€t&(baRh2-Crblydroxyratmiydrethoxglrethexy eethraxynpBeyyllvas added and

t he sol uti ominyglsplenyl)meethytcafi@niioacid tért-butal ester (8¢)andar d wor kup wi th

di chl oronet hane, the residue was purified by silica gel preparative TLC (5%
met han@128h di chCompoend9awhs preparef drodn 8 6@ mgy .41 ensalpBAE (1 MBd |, as a

whi t lid. 41 99 . 11- 6 7.75 (d, 2H 8.26, Hz), ,7.37 4H)
7. I26e( m |2H}1rg 9@‘.@-%{“‘&%‘} llé*%ﬁg\] P‘/?PP Wit ¢ 64.2"2%"' é’&‘fceg‘ﬁ? %eécrg’.egefoﬁz) ( "3, 9?0
(d, 2H, J= 501%%&3@3c.§c€|§@r&?;932¢%):~lﬁﬁ\4§% 112} (4,205 (84 HoH)7.2@dB38 (m 4H).
Anal . (C27113 Sy C H N - 47

Ex | 2
4-N, Ni - Di me2hy P an8-Adiz; 6.07 (a4 Uk é—?@-@yaﬁo T%?&B&n‘élﬁ(‘yﬁﬁ@{ h8%yd stil bene
15e 0151 d d " 3 | di ssol ved i hyd THF
(5.0 nt) onddh Fromqos el b PRy L PR AT s e 222 (760 g 0”5 ol

in anhydrous THE (1.0 nL) was slowy added. The solution was then heated to
reflux for 3 hr. After cool ed dOV\E to ro%ﬂtenperature, standard wor kup
with dichl oromet hane was applied XAPNE 2esi due was applied for silica gel

preparative TLC (5 % net hanol in dichloronmethane) to afford product 15e (17
62 %: NVR 8 7.40 (m 4H), 6.89 (m 4H), 6.70 (d, 2H, J= 8.82 Hz), 4.67

ng,

(d d, 2H Ji&@A745242 2212 Hydrdxyddhdiz)-ctibx dPethexy} 2dthoxdF-ethodGHz) , 3. 88 (d,
2H, J= 5.24 h@ﬂyl%_—i in%?)-;(l‘ényl@-‘iﬁeth -cAfbafriit ackdert-Butylestes (9dhH) . Anal .
(CZOH24FN02)p C  H N Exanple 43 4-Nitro-4'-(2,2-dinethyl4l, 3]

di oxangofpoy! Met h@ahpoahd bR prebdRd from 8d (76 mg, 0.12mmol) and TBAF (1
M in THF, 0.24 ml) in THF (5 ml), with the same procedure described for
compound 3c. 9d (52 mg, 82.7%): 'H NMR § 7.43 (d, 4H, J = 8.4 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.16 (t, 2H), 3.87 (4,
2H), 3.75 (t, 14H), 3.60 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H).

Example 21

Methanesulfonic  acid  2-[2-(4-{2-[4-(tert-butoxycarbonyl-methyl-amino)-
phenyl]-vinyl}-phenoxy)-ethoxy]-ethyl ester(10a).

[0130] Compound 9a (36 mg, 0.087 mmol) was dissolved in dichloromethane
(5 ml) followed by triethylamine (44 mg, 0.44 mmol). Methanesulfonyl
chloride (30 mg, 0.26 mmol) was then added via a syringe. The solution was

stirred at room temperature for 4 hours. After standard workup with



[ 01521Conmpound 13b was prepared from 383a (241 mg, 1.0 mol) with the sane
procedure described for conpound 156.”°I3b (260 ng, 70 %9: NMR 5 8.19 (d,

2H, J=8.80 Hz), 7.49 (m 4H), 7.07 (m 2H), 6.90 (d, 2H, J- 8.80 Hz), 4.12
(m 4H), 3.89 (d, 2H, 2.10 (m 1H, 1.48 (s, 3H), 1.43 (s, . Anal .
calcd. (C2: H@BN@@)letmnthhd\tesmams @unfied by silica gel preparative TLC(

4-Nit 4 ydr '

101%3580@0%@9%‘@8% cﬁc’é @gﬁ‘q‘% t%m%%"?‘%%}nrﬁgbﬁﬂw ith the same

procedur e” degati, beds.b o1z COABRUDS, 15054 Ky, (99, v, 6 04, 24§ ~B.8MR (CDB0D)
8819(d 2H, J= 8.80 Hz 2H, J - 48 -

8 70 Hz), Hp). 241 an, 229)2116(%2(’[513821-(1“\]44‘1)83?6 (h@#) 3056, (331) bfp 3= 5.78

3.74 ( (m 1H). Anal. (G 5HI9NO5) C, H, N.
Exarrpl e 45 gs RFIF aj._(fls ]'?3@9?)3 ‘hydroxy- propane- 2-yl met hoxy) stil bene (13d)

[ 0154] Conmpound 13d was prepared from 13c (80 ng, 0.24 mmol) with the sane
procedure described for conpound 5d pig?z(%rrg, 56 %9: 1H NWVR 5 8.18 (d,
2H, J= 8.82 Hz), 7.77 (d, 2H, J= 7.58 (d, 2H, J= 8.82 Hz), 7.45
(d, 2H, .J=8.73 Hz), 7.28 (d, 2H, J=8.18 Hz), 7.09 (q, 2H), 6.81 (d, 2H,

J=8.73 Hz), 4. 2F%fdtEhnedltfonds Rid/ 02-kz)]2-(4 tt-b Boffd-héthyl2H, J= 5. 61
Hz), 2.40 (m 4H), 202 (os 1. A%lI ( %&N@éﬁy&ar ﬂmN E);(arrple 46

4-Nitro-4'- @@nq)tmpwlkvwarﬁa@yow)o%m}@ﬂvwwﬁm&we&(iﬁ“r)bene (13e).
[ 0155] Conmpound 13e was prepared from 13d (33 ng, 0.069 nmol) with the sanme

E’{jocga‘féﬁslﬁ’esc” ?H*z%&pfogﬁ%sﬁ?ﬂ)%% ;Jrg‘fmdl%or(@@b"gm 81% 296,18 LinkndfR 5 8. 19

8. 84 Hz) Ed, 2H, 9= B8.74 Hz),
7.10 (g, 2Hmetfneellfodyl Htbridel628n5S). Hmmotl)ﬁﬁlt@dﬂd annhf; (§80hg, a881 Hz, .J2=

ALY O T NG N e T R
compound 10a. 10b (82 mg, 86.5%): 1H NMR 6 7.43 (d, 4H, J = 8.6 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz), 4.38 (m, 2H), 4.15
(m, 2H), 3.85 (m, 2H), 3.76 (m, 6H), 3.27 (s, 3H), 3.05 (s, 3H), 1.46 (s, 9H).
Anal. (C27H37NOsS) C. H. N.

Example 23

Methanesulfonic  acid ~ 2-(2-{2-[2-(4- {2-[4-(tert-butoxycarbonyl-methyl-
amino)-phenyl]-vinyl}-phenoxy)-ethoxy]-ethoxy}-ethoxy)-ethyl ester (10c).

[0132] Compound 10c¢ was prepared from 9¢ (50 mg, 0.10 mmol),
methanesulfonyl chloride (46 mg, 0.40 mmol) and triethylamine (50 mg, 0.50
mmol) in dichloromethane (5 ml), with the same procedure described for
compound 10a. 10¢ (56 mg, 96.9%): "H NMR § 7.43 (4, 4H, J = 8.6 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz), 4.37 (m, 2H), 4.16
(m, 2H), 3.86 (m, 2H), 3.76 (m, 10H), 3.27 (s, 3H), 3.06 (s, 3H), 1.46 (s, 9H).
Anal. (Cy0H41NOoS) C. H. N.



4- Am no-4' - (1-fl uoro- 3- hydr oxy- propang: 2- yl net hoxy) stil bene (14e).

[ 0156] Conpound 14e was prepared fromZXt3e (37 ng, 0.11 nmol) with the sane
procedure described for compound 14a. 14e (24 ng, 71 %: 11-1 NMR 5 7.35
(m 411), 6.90 (m 4H), 6.66 (d, 2H, J= 8.54 Hz), 4.69 (d d, 2H'J1= 47.1 -
49 - Hz, J2= 5.46 Hz), 4.12 (d, 2Bxatpl62d4 Hz), 3.90 (d, 2H, J= 5.56 Hz),
3.70 (s, 2H), 2.39 (m 1H), 1.71 (s, 1H. Anal. (C181120FNQ2) C, H, N
Exanpl e 48

4-N- Met hyl -am no-4'.-.(1-fl uar o; 35 3 e-2-vl et h |1 bene (16e
[0157] Un)d/er Wﬁgmﬁf‘flf ‘en 2 ]Ltarmgi% gﬁ?g%ddﬁ%ﬁ?‘%g@?i’ggm %g))’(lyr}la}l Fa mml() w?as
added to a SHEMURIEBRISMYLGREBGRY-FhexYsHhoxy  -cgwg vk Pyiertﬁgﬂeets Anol (6 nl)
fol | oned by( Jaf or mal dehyde (12 ng, 0.4 mmol) The solution was heated to
reflux for 2 hr and cooled to OC with an_ice bath. Sodi um borohydride (15
mg, 0.40R31) wadompesgdi h0dores oprepared afiemoPdni(R¥ urie: wadl bPeRJht to refl ux

again for 1 ndé]&cﬁ ; wth

di chl or onet k@%ﬁ%@gﬂg%&fegﬁgﬁgé @m}ggﬁgps)dp]i??e f%?ﬁsf’f%ghéiﬁglgg%pf‘é%g‘?g? !Ove TLC
(4.5 % met hamabl)iin dicldbtomeineic h@nm)), tviitta tlieo samg poehedore 1dmcriizd foy, 92 %) :
11-1 NWR 8 7. 37 4H) ., 6. 37 o A1 9 2 J=_8. , 4.69 (d,
d, 2H, ./1= CWP?&@,‘O*‘%Q‘_‘ (é.gmﬁ(’ ﬁ?)@- f{‘ii‘%’%ﬁi 7&?—1@3“?"&8%%@5; ]7‘58’00 (s, (1H),
3.89. (d, 2y 37 S8AHEF 69749881 %19033} 2H2J 48 4 M), W7 (od, 28D, 438 1H). Anal.
(C19H22FNR) C, H, N. Exanpl e 49 4-N- Met hyl - anmi no-4' - hydrioxy stil bene (16a)
10158] Conpound 218,336 émp2k) driédnt, righh), 1427 (s188).r407 G, BH 6 (swPh t he same

procedure as, d ri f C und 16e. 16a (100 ng, 89 %9: 1H NVMR 8 7. 34
(m 4H), 68%“3‘?3 3‘%%?06’8515'@3392H, J= 8.58 Hz), 6.60 (d, 2H, J= 8.58 Hz),
2.85 (s, 3H. - 50 - '

Example 25

[4-(2- {4-[2-(2-Fluoro-ethoxy)-ethoxy]-phenyl}-vinyl)-phenyl]-methyl-
carbamic acid tert-butyl ester (11a). '

[0134] Anhydrous TBAF (Cox DP, et al, J Org Chem. 1984;49:3216-19)
(38.5 mg 0.15 mmol) was added to a solution of compound 10a (14.5 mg, 0.03
mmol) in anhydrous THF (3 ml). The mixture was refluxed for 4 hours. After
cooled to room temperature, standard workup with dichloromethane was
applied and the residue was purified by silica gel preparative TLC (2%
methanol in dichloromethane) to afford compound 11a (7 mg, 57 %): 'H
NMR § 7.43 (d, 4H, J = 8.6 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.91
(d, 2H, J = 8.6 Hz), 4.60 (d, t, 2H, J1 = 47 Hz, J2 = 4.0 Hz), 4.17 (t, 2H), 3.90
(t, 3H), 3.75 (t, 1H), 3.27 (s, 3H), 1.46 (s, 9H).



Exanpl e 50 General m crowave procedur@%for the preparation of 12 (n=6, 8)
stil bene [0159] M crowave synthesis he m xture of 16a, al kyl ating agent
(1 eqg.), KRKCXB (3 eqg.) in DVF (1ni/0.05 nmol SB-13) was put in a sealed
tube and heated in the mcrowave %ﬁgﬁﬂgt the follow ng condition: 180C, 10
m n, high absorption |evel. Solve Xen renoved and PTLC [ CH2C12- MeOH
(97:3) as devel oping solvent] gave the desired product (Yield: 42-60%
dependi ng on the al kyl ati ng agent used). Exanple 51

4-(2-(4-(2- | - et hoxy) -
é ; hé Xy§ pI(‘] 2 q{éﬁﬁ(@ ©22(3- f(h?orE éﬂﬂfx? @&Bfeﬁyem&h)??Zﬂé)a%l%i}g%]yﬁlteﬁ&lggﬁi) elefj 2X3é2) "

i NWVR (200 |\/Hvzlvd CDCI%Q 83‘*% 'itg;? ?‘&ﬁm 6.8-7.0 (4H, ), 6. 59 (2H, d,
235155ty g 4 Byl

E 22(2;{33(3?\[()2152 49 . 0223&3;1015 GmﬂtHF491£D ﬂ@ﬁﬁlth&hﬁlmhﬁ g%edur% destched gor { hoxy)
uQr o- et hoxy) - et hoxy) - et hoxy) - et hox
et hoxy) - eth&&??ggyﬁﬁybi é%ﬁé %6ﬁén§ﬁ¥“@3ﬁyﬁ¥gbhéﬁ&ﬂ%‘%éﬂﬁ@l 3fhi ne ({2 n
8): [0161](X'ﬁildf é%%iz)%i (@“ﬁ{fg%%%f'?% 551%1&) &d578(§ ¢! I% e m,

6 8-7.0 (4H, = 46 Hz, =
4.0 Hz), 4. %3 HZ&IJIZ =t‘)0HZ),8436(I 2B)4,3.89) (t, BIH3F48t,(SADH3.26s, 3H)89.463H, s)

HRVS (El) mz | cd. for [C311-146FNO8] 579. 3207, found 579.3192. -51 -
Exanpl e 53 é%gration of brain tissue honobgenates [0162] Postnortem brain
ti ssues were obtained fromAD patients at autopsy, and neuropat hol ogi cal

di agnosi s was confirned by currenE eria (Nl A-Reagan Institute Consensus
G oup, 1997). Honpgenates were th ﬁaﬁﬂﬁ%é?ed from di ssected gray matters
from AD patients in phosphate buffered saline (PBS, pH 7.4) at the
concentration of approximtely 100 ng wet tissue/m (notor-driven gl ass

horogeni zer (pigpliagetdi nqzm‘lu&ofeﬂfox tﬁ@)@))] et } RARIRPRE 1g. al i quot ed
Llntngl I:!]-ngIg%gléﬁﬂpﬁleﬁl ca?rB%ﬁ;dacﬁftert f1feter @1 ”Dntg hdut 1 Gss. of

[0136] Compound 11c¢ was prepared from 10c (18 mg, 0.03 mmol) and TBAF
(42 mg, 0.16 mmol) in THF (5 ml), with the same procedure described for
compound 11a. 11¢ (12 mg, 77%): '"H NMR § 7.43 (d, 4H, J = 8.6 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.91 (d, 2H, J = 8.6 Hz), 4.67 (t, 1H), 4.55(d,
t,2H, J1 =48 Hz, J2 = 4.0 Hz), 3.85 (t, 3H), 3.74 (t, 9H), 3.27 (s, 3H), 1.46 (s,
9H).

Example 28

[4-(2-{4-[2-(2-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-
phenyl}-vinyl)-phenyl]-methyl-carbamic acid tert-butyl ester (11d).

[0137] Compound 11d was prepared from 10d (15 mg, 0.024 mmol) and
TBAF (32 mg, 0.12 mmol) in THF (5.0 ml), with the same procedure
described for compound 11a. 11d (11 mg, 84%): '"H NMR & 7.43 (d,4H,J =
8.4 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz),



Bi ndi ng studies [01631As reported pre ousl y, [1251]1 MPY, with 2,200

G /ntnol specific activity and great® ‘than 95% r adi ochem cal purity, was
prepared using the standard i ododestannyl ation reaction and purified by a
sinplified G4 mni colum (Kung MP, et al., Euro J Nud Med Mol | nag.
2004; 31: 1136-55%d.. t, BHndil rg48dbmye wileHehrki%d, 3H), 3.86 (12 3k).75 7M.

bor osi | i cat u o AL action m xture contained 50 ii of brain
honogenat eselggﬂ@fég6 fs’r 8§§ 154531(1% EFﬁ)of c2.5n inmpy (0.04-0.06 nMdiluted in PBS)
and 50 )11 of inhibitors (10-5-10-10 M diluted serially in PBS containing
0.1 % bovi ne serum al bum n, BSA) Eg fi @@v volume of 1 m. Nonspecific

bi ndi ng was defined in the presenE&agiple (600 nM in the same assay

tubes. The m xture was incubated at 37C for 2 hr and the bound and the free
radi oactivity were separated by vacuumfiltration through What man G-/ B

filters using. (& @andsiudh243xGRbthoMALPRAYIGIvihyA)- Boun -A¥thgl-dmBem washes of

PBS at roomtl erature Filters containing the 251 | i gand were
assayed for loactivity content in a ganma counter (Packard 5000) with

70%C0;{Bisv§;9 ef 'ﬁhﬁggaafg%%gd &@g ﬁ)S%scma@atgl&ogn td e sSRAGH fdgcal | y bound

fracti s less t e total ioactivity. The results
of inhibiti (mnq»opmd ilma(ﬁ,@sm@()é)lgmhmek)UEdlchbrmmcthanee(armk)e'gh@mtm anal ysi s

usi ng EBDA b i ch. Ki. val ues, vere cal_c ted., .The |ts . are.given in
Table 1 Taptes e Sjeedgiotf et S BpiiviARer siapfigrd workip with

dichloromethane, the residue was purified by silica gel preparative TLC (1.0
% methanol in dichloromethane) to afford 12a (3 mg, 56%): '"H NMR § 7.37
(m, 4H), 6.90 (m, 4H), 6.65 (d, 2H, J = 8.4 Hz), 4.60 (d, t, 2H, J1 = 46 Hz, J2
= 4.0 Hz), 4.17 (t, 2H), 3.90 (t, 3H), 3.76 (t, 1H), 2.88 (s, 3H). Anal.
(C19H22FNO;) C. H. N.

Example 30

{4-[2-(4-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -phenyl)-vinyl]-phenyl} -
methyl-amine (12b).

[0139] Compound 12b was prepared from 11b (17 mg, 0.037 mmol) in
trifluoroacetic acid (1 ml) and dichloromethane (2 ml), with the same
procedure described for compound 12a. 12b (9 mg, 68%): '"H NMR § 7.37 (m,
4H), 6.88 (m, 4H), 6.64 (d, 2H, J = 8.4 Hz), 4.56 (d, t, 2H, J1 =46 Hz, ]2 =
4.0 Hz), 4.15 (t, 2H), 3.87 (m, 3H), 3.70 (m, 5H), 2.87 (s, 3H). Anal.
(C21H26FNOs) C. H. N.



(nM) X=0H X=FIMY 1.4 0.4*43a, n =252 0.4 12a, n = 2 2.
0.2 SB-13 1.2 03* 3b, n =3 2.8 O.Z%Zb, n =3
Example 31

(4-{2-[4-(2- {2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -ethoxy)-phenyl]-vinyl } -
phenyl)-methyl-amine (12c).

[0140] Compound 12¢ was prepared from 1le¢ (12 mg, 0.024 mmol) in
trifluoroacetic acid (0.5 ml) and dichloromethane (1 ml), with the same
procedure described for compound 12a. 12¢ (7 mg, 73%): "H NMR & 7.37 (m,
4H), 6.89 (m, 4H), 6.62 (d, 2H, J = 8.4 Hz), 4.55 (d, t, 2H, J1 = 46 Hz, J2 =
4.0 Hz), 4.15 (t, 2H), 3.86 (m, 3H), 3.71 (m, 9H), 2.87 (s, 3H). Anal.
(C23H30FNO,4) C. H. N.

Example 32

[4-(2- {4-[2-(2-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxy]-
phenyl}-vinyl)-phenyl]-methyl-amine (12d).

[0141] Compound 12d was prepared from 11d (10 mg, 0.018 mmol) in
trifluoroacetic acid (0.3 ml) and dichloromethane (1 ml), with the same
procedure described for compound 12a. 12d (6 mg, 73%): "H NMR § 7.37 (m,
4H), 6.88 (m, 4H), 6.64 (d, 2H, J = 8.4 Hz), 4.55 (d, t, 2H, J1 =46 Hz, J2 =
4.0 Hz), 4.14 (t, 2H), 3.87 (m, 3H), 3.70 (m, 13H), 2.87 (s, 3H). Anal.
(CysH34FNOs) C. H. N. '

Example 33

['®F][4-(2- {4-[2-(2-Fluoro-ethoxy)-ethoxy]-phenyl} -vinyl)-phenyl}-methyl-
amine (['®F]12a).

[0142] ['®F]Fluoride, produced by a cyclotron using ISO(p,n)lgF reaction, was
passed through a Sep-Pak Light QMA cartridge as an aqueous solution in
['80]-enriched water. The cartridge was dried by airflow, and the '8F activity
was eluted with 2 mL of Kryptofix 222 (K222)/K,CO3 solution (22 mg of
K222 and 4.6 mg of K,CO; in CH;CN/H,O 1.77/0.23). The solvent was
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down for 1 min. HCI (10 % aq solution, 0.5 mL) was then added and the
mixture was heated at 120°C again for 5 min. Aqueous solution of NaOH was
added to adjust the pH to basic (pH 8-9). The mixture was extracted with ethyl
acetate (1 mL x 2) and the combined organic layer was dried (Na,SOs), and
the solvent removed under argon stream with gentle heating (55-60°C). The
residue was dissolved in CH3CN and injected to HPLC for purification.
[Hamilton PRP-1 semi-prep column (7.0 x 305 mm, 10 pm),
CH;CN/dimethylglutarate buffer (5 mM, pH 7) 9/1; Flow rate 2 mL/min].
Retention time of 12a was 8.9 min in this HPLC system and well separated
from precursor 10a (rt = 12 min) as well as the hydrolysis by-product (rt = 6.2
min). The preparation took 90 min and the radiochemical yield was 20 %
(decay corrected). To determine radiochemical purity and specific activity
(Spec. Act.), analytical HPLC was used [Hamilton PRP-1 analytical column
(4.1 x 250 mm, 10 pm), CH3CN/dimethylglutarate buffer (5 mM, pH 7) 9/1;
Flow rate 0.5 mL/min]. Retention time of 12a in this system was 10.8 min and
RCP was over 99%. Specific activity was estimated by comparing UV peak
intensity of purified ['®*F]10 with reference non-radioactive compound of
known concentration. The specific activity (Spec. Act.) was 1,000-1,500

Ci/mmol after the preparation.

Example 34

['*F]{4-[2-(4- {2-[2- (2-Fluoro ethoxy)-ethoxy]-ethoxy}-phenyl)-vinyl]-
phenyl}-methyl-amine (['*F)12b).

[0143] Using a similar reaction ['®*F]12b was obtained from 10b.

Radiochemical yield was 30 % (decay corrected) and radiochemical purity
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[0145] Using a similar reaction ['|F]12d was obtained from 10b.
Radiochemical yield was 20 % (decay corrected) and radiochemical purity
was >99%. HPLC retention time of 12d was 10.7 min for the analytical
system described above (Spec. Act. = 1,000-1,500 Ci/mmol).

Example 37

4-Amino-4’-hydroxyl stilbene (14a)

[0146] Stannous - chloride (11.8 g, 0.062 mol) was added to a solution of
compound 13a (Frinton Lab) (3.0 g, 0.012 mol) in ethanol (100 mL) followed
by the addition of concentrated hydrochloric acid (5.0 mL). The solution was
brought to reflux for 3 hr and cooled to room temperature stirring overnight.
Aqueous sodium hydroxide (1N) was added to adjust the pH to 8.5-9. After
standard workup with dichloromethane, crude product 14a was obtained (2.6

g, ~100 %). The product was used in following step without further
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purifications. "H NMR (DMSO-dg) & 9.39 (s, 1H), 7.30 (d, 2H, J = 8.5 Hz),
7.20 (d, 2H, J = 8.5 Hz), 6.80 (m, 2H), 6.72 (d, 2H, J = 8.5 Hz), 6.53 (d, 2H, J
= 8.5 Hz), 5.19 (s, 2H).

Example 38

4-N,N’-Dimethylamino-4’-hydroxyl stilbene (15a)

[0147] To a mixture of 14a (211 mg, 1.0 mmol), paraformaldehyde (300 mg,
10 mmol) and sodium cyanoborohydride (189 mg, 3.0 mmol), acetic acid (10
mL) was added. The whole mixture was stirred at room temperature overnight
and then poured into 100 mL of water. Sodium carbonate was added to adjust
the pH to 8-9. After standard workup with 5 % methanol in dichloromethane,
the residue was purified by silica gel column chromatography (2.5 % methanol
in dichloromethane) to afford 15a as a white solid (214 mg, 89.5 %): 'H NMR
8 7.37 (m, 4H), 6.87 (s, 2H), 6.75 (m, 4H), 4.68 (s, 1H), 2.98 (s, 6H).

Example 39

4-N,N’-Dimethylamino-4’-(2,2-dimethyl-[1,3]dioxane-5-ylmethoxy) stilbene
(15b)

[0148] Under the nitrogen atmosphere, 15a (100 mg, 0.38 mmol) was
dissolved in anhydrous DMF (5.0 mL). Potassium carbonate (140 mg, 1.0
mmol) was added to this solution followed by 5-bromomethyl-2,2-dimethyl-
[1,3]dioxane 20m'(105 mg, 0.5 mmol). The mixture was heated to 100°C and
stirred overnight. After cooled down to room temperature, standard workup
with dichloromethane was applied and the residue was purified by silica gel
preparative TLC (1% methanol in dichloromethane) to afford compound 15b
(100 mg, 72 %): '"H NMR & 7.38 (m, 4H), 6.88 (m, 4H), 6.70 (d, 2H, J = 8.7
Hz), 4.08 (m, 4H), 3.87 (m, 2H), 2.96 (s, 6H), 2.13 (m, 1H), 1.46 (s, 3H), 1.42
(s, 3H). Anal. (C3H9NO3) C, H, N.
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Example 40

4-N,N’-Dimethylamino-4’-(1,3-dihydroxy-propane-2-ylmethoxy) stilbene
(15¢)

[0149] Compound 15b (180 mg, 0.49 mmol) was suspended in acetone (5.0
mL) and cooled to 0°C with an ice bath. IN HCI (5.0 mL, 5.0 mmol) was
slowly added over 20 min. The suspension turned clear solution during the
addition. The solution was stirred at 0°C for additional half an hour and then
warmed to room temperature in half an hour. Saturated sodium bicarbonate
was added to adjust pH to 8.5-9. After standard workup with dichloromethane,
the residue was purified by silica gel preparative TLC (5 % methanol in
dichloromethane) to afford compound 15¢ as a white solid (140 mg, 87 %): 'H
NMR § 7.40 (m, 4H), 6.88 (m, 4H), 6.74 (m, 2H), 4.10 (d, 2H, J = 5.47 Hz),
3.89 (4, 4H, J = 5.28 Hz), 2.98 (s, 6H), 2.22 (m, 1H). Anal. (C20H,5NO3)
C.H.N.

Example 41

4-N,N’-Dimethylamino-4’-(1-tosyl-3-hydroxy-propane-2-ylmethoxy) stilbene
(15d)

[0150] Compound 15¢ (158 mg, 0.49 mmol) was dissolved in anhydrous
pyridine (15 mL) and cooled to 0°C with an ice bath. Tosyl chloride (137 mg,
0.72 mmol) was added and the solution was stirred at 0°C for 2 hr. After
standard workup with dichloromethane, the residue was purified by silica gel
preparative TLC (5% methanol in dichloromethane) to afford monotosylate
compound, 15d , as a white solid (95 mg, 41 %): "H NMR § 7.75 (d,2H,J=
8.26 Hz), 7.37 (m, 4H), 7.26 (m, 2H), 6.88 (m, 2H), 6.72 (m, 4H), 4.26 (d, 2H,
J = 5.66 Hz), 3.97 (d, 2H, J = 5.96 Hz), 3.79 (d, 2H, J = 5.24 Hz), 2.95 (s,
6H), 2.38 (m, 4H). Anal. (C,7H3NOsS) C, H, N.
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Example 42

4-N, N’-Dimethylamino-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy)
stilbene (15e)

[0151] Compound 15d (40 mg, 0.083 mmol) was dissolved in anhydrous THF
(5.0 mL). Under the nitrogen atmosphere, anhydrous TBAF (150 mg, 0.5
mmol) in anhydrous THF (1.0 mL) was slowly added. The solution was then
heated to reflux for 3 hr. After cooled down to room temperature, standard
workup with dichloromethane was applied and the residue was applied for
silica gel preparative TLC (5 % methanol in dichloromethane) to afford
product 15e (17 mg, 62 %): 'H NMR & 7.40 (m, 4H), 6.89 (m, 4H), 6.70 (d,
2H, J = 8.82 Hz), 4.67 (d d, 2H, J, = 47.1 Hz, J,=5.46 Hz), 4.10 (d, 2H, J =
5.86Hz), 3.88 (d, 2H, J = 5.24 Hz), 2.97 (s, 6H), 2.40 (m, 1H), 1.76 (s, 1H).
Anal. (Cy0H24FNO;) C, H, N.

Example 43

4-Nitro-4’-(2,2-dimethyl-[1,3] dioxane-5-ylmethoxy) stilbene (13b)

[0152] Compound 13b was prepared from 13a (241 mg, 1.0 mmol) with the
same procedure described for compound 15b. 13b (260 mg, 70 %): 'HNMR &
8.19 (d, 2H, J = 8.80 Hz), 7.49 (m, 4H), 7.07 (m, 2H), 6.90 (d, 2H, J = 8.80
Hz), 4.12 (m, 4H), 3.89 (d, 2H), 2.10 (m, 1H), 1.48 (s, 3H), 1.43 (s, 3H). Anal.
calcd. (C;1H23NOs) C, H, N.

Example 44

4-Nitro-4’-(1,3-dihydroxy-propane-2-ylmethoxy) stilbene (13c)

[0153] Compound 13c¢ was prepared from 13b (260 mg, 0.7 mmol) with the
same procedure described for compound 1S5¢. 13¢ (190 mg, 82 %): 'H NMR
(CD;0D) & 8.19 (d, 2H, J = 8.80 Hz), 7.72 (d, 2H, J = 8.80 Hz), 7.55 (d, 2H, J
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= 8.70 Hz), 7.24 (q, 2H), 6.96 (d, 2H, J = 8.70 Hz), 4.09 (d, 2H, J = 5.78 Hz),
3.74 (d, 4H, J = 5.94 Hz), 2.14 (m, 1H). Anal. (CysH;oNOs) C, H, N.

Example 45

4-Nitro-4’-(1-tosyl-3-hydroxy-propane-2-ylmethoxy) stilbene (13d)

[0154] Compound 13d was prepared from 13¢ (80 mg, 0.24 mmol) with the
same procedure described for compound 15d. 13d (66mg, 56 %): 'H NMR 5
8.18 (d, 2H, J= 8.82 Hz), 7.77 (d, 2H, J = 8.32 Hz), 7.58 (d, 2H, J = 8.82 Hz),
7.45 (d, 2H, J=8.73 Hz), 7.28 (d, 2H, J = 8.18 Hz), 7.09 (q, 2H), 6.81 (d, 2H,
J=8.73 Hz), 427 (d, 2H, J = 5.70 Hz), 4.01 (m, 2H), 3.80 (d, 2H, J = 5.61
Hz), 2.40 (m, 4H), 2.02 (s, 1H). Anal. (C,sH2sNO,S) C, H, N.

Example 46

4-Nitro-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy) stilbene (13e).

[0155] Compound 13e was prepared from 13d (33 mg, 0.069 mmol) wfth the
same procedure described for compound 15e. 13e (20 mg, 88 %): 'H NMR §
8.19 (d, 2H, J = 8.83 Hz), 7.58 (d, 2H, J = 8.84 Hz), 7.48 (d, 2H, J = 8.74 Hz),
7.10 (q, 2H), 6.94 (d, 2H, J = 8.68 Hz), 4.69 (d d, 2H, J1=47.1 Hz, J,=5.36
Hz), 4.15 (d, 2H, J = 5.89Hz), 3.90 (d, 2H, J=5.43 Hz), 2.43 (m, 1H), 1.74 (s,
1H). Anal. (CigH;3sFNO,) C, H, N.

Example 47

4-Amino-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy) stilbene (14e).

[0156] Compound 14e was prepared from 13e (37 mg, 0.11 mmol) with the
same procedure described for compound 14a. 14e (24 mg, 71 %): 'H NMR §
7.35 (m, 4H), 6.90 (m, 4H), 6.66 (d, 2H, J = 8.54 Hz), 4.69 (d d, 2H, J, = 47.1
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Hz, J,= 5.46 Hz), 4.12 (d, 2H, J = 5.84 Hz), 3.90 (d, 2H, J = 5.56 Hz), 3.70 (s,
2H), 2.39 (m, 1H), 1.71 (s, 1H). Anal. (CisHFNO,) C, H, N.

Example 48

4-N-Methyl-amino-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy) stilbene
(16e)

[0157] Under the nitrogen atmosphere, sodium methoxide (22 mg, 0.4 mmol)
was added to a suspension of compound 14e (24 mg, 0.08 mmol) in methanol
(6 mL) followed by paraformaldehyde (12 mg, 0.4 mmol). The solution was
heated to reflux for 2 hr and cooled to 0°C with an ice bath. Sodium
borohydride (15 mg, 0.4 mmol) was added in portions. Reaction mixture was
brought to reflux again for 1 hr and poured onto crushed ice. After standard
workup with dichloromethane, the residue was applied for silica gel
preparative TLC (4.5 % methanol in dichloromethane) to afford product 16e
(23 mg, 92 %): 'H NMR & 7.37 (m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.56
Hz), 4.69 (4, d, 2H, J1=47.1 Hz, J,=5.44 Hz), 4.12 (d, 2H, J = 5.86 Hz), 4.00
(s, 1H), 3.89. (d, 2H, J = 5.52 Hz), 2.86 (s, 3H), 2.41 (m, 1H), 1.75 (s, 1H).
Anal. (C19H»FNO;) C, H, N.

Example 49

4-N-Methyl-amino-4’-hydroxy stilbene (16a)

[0158] Compound 16a was prepared from 14a (105 mg, 0.5 mmol) with the
same procedure as described for compound 16e. 16a (100 mg, 89 %): 'H
NMR & 7.34 (m, 4H), 6.86 (s, 2H), 6.79 (d, 2H, J = 8.58 Hz), 6.60 (d, 2H, J =
8.58 Hz), 2.85 (s, 3H).
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Example 50

General microwave procedure for the preparation of 12 (n=6, 8) stilbene

[0159] Microwave synthesis: The mixture of 16a, alkylating agent (1 eq.),
K,COs (3 eq.) in DMF (1mL/0.05 mmol SB-13) was put in a sealed tube and
heated in the microwave oven at the following condition: 180°C, 10 min, high
absorption level. Solvent was then removed and PTLC [CH,Cl,-MeOH (97:3)
as developing solvent] gave the desired product (Yield: 42-60% depending on
the alkylating agent used).

Example 51

(4-(2-(4-(2-(2-(2-(2-(2-(2-Fluoro-ethoxy)-ethoxy)-ethoxy)-ethoxy)-ethoxy)-
ethoxy)-phenyl)-vinyl)-phenyl)-methyl-amine (12, n = 6):

[0160] Yield = 60%. 'H NMR (200 MHz, CDCl3): § 7.2-7.5 (4H, m), 6.8-7.0
(4H, m), 6.59 (2H, d, /= 8.4 Hz), 4.55 (2H, d, t, J, =46 Hz, /, = 4.0 Hz), 4.14
(2H, t), 3.8-3.9 (3H, m), 3,6-3.8 (17H, m), 2.86 (3H, s). HRMS (EI) m/z calcd.
for [C27H3sFNOg]" 491.2683, found 491.2667.

Example 52

(4-(2-(4-(2-(2-(2-(2-(2-(2-(2-(2-Fluoro-ethoxy)-ethoxy)-ethoxy)-ethoxy)-
ethoxy)-ethoxy)-ethoxy)-ethoxy)-phenyl)-vinyl)-phenyl)-methyl-amine (12, n
=8):

[0161] Yield: 42%. '"H NMR (200 MHz, CDCly): & 7.3-7.5 (4H, m), 6.8-7.0
(4H, m), 6.73 (2H, d, J= 8.2 Hz), 4.55 (2H, d, t, J; = 46 Hz, J, = 4.0 Hz), 4.14
(2H, t), 3.8-3.9 (3H, m), 3.5-3.8 (25H, m), 2.89 (3H, s). HRMS (EI) m/z calcd.
for [C3H4FNOg]" 579.3207, found 579.3192.
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Example 53

Preparation of brain tissue homogenates

[0162] Postmortem brain tissues were obtained from AD patients at autopsy,
and neuropathological diagnosis was confirmed by current criteria (NIA-
Reagan Institute Consensus Group, 1997). Homogenates were then prepared
from dissected gray matters from AD patients in phosphate buffered saline
(PBS, pH 7.4) at the concentration of approximately 100 mg wet tissue/ml
(motor-driven glass homogenizer with setting of 6 for 30 sec). The
homogenates were aliquoted into 1 ml-portions and stored at —70°C for 6-12

month without loss of binding signal.

Example 54

Binding studies

[0163] As reported previously, ['®IJIMPY, with 2,200 Ci/mmol specific
activity and greater than 95% radiochemical purity, was prepared using the
standard iododestannylation reaction and purified by a simplified C-4 mini
column (Kung M-P, et al., Euro J Nucl Med Mol Imag. 2004;31:1136-45).
Binding assays were carried out in 12 x 75 mm borosilicate glass tubes. The
reaction mixture contained 50 pl of brain homogenates (20-50 pg), 50 pl of
['ZIJIMPY (0.04-0.06 nM diluted in PBS) and 50 pl of inhibitors (10-5-10-10
M diluted serially in PBS containing 0.1 % bovine serum albumin, BSA) in a
final volume of 1 ml. Nonspecific binding was defined in the presence of
IMPY (600 nM) in the same assay tubes. The mixture was incubated at 37°C
for 2 hr and the bound and the free radioactivity were separated by vacuum
filtration through Whatman GF/B filters using a Brandel M-24R cell harvester
followed by 2 x 3 ml washes of PBS at room temperature. Filters containing
the bound '*’I ligand were assayed for radioactivity content in a gamma
counter (Packard 5000) with 70% counting efficiency. Under the assay

conditions, the specifically bound fraction was less than 15% of the total
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radioactivity. The results of inhibition experiments were subjected to
nonlinear regression analysis using EBDA by which Ki values were

calculated. The results are given in Table 1.

Table 1.
K+ SEM K+ SEM K+ SEM
(nM) (nM) (nM)
X =0H X=F
IMPY 1.4+ 0.4* 3a,n=2 52+04 12a,n=2 29+0.2
SB-13 1.2+0.7* 3b,n=3 2.8+£0.2 12b,n=3 6.7+0.3
PIB 28+£05 | 3c,n=4| 46+02 12¢,n=4 44+0.8
FMAPO 50127 3d,n=5 52+0.2 12d,n=>5 6.0+0.8
Each value was obtained from three independent measurements performed in
duplicate.
[0164] The fluorinated PEG stilbenes (12a-d) showed excellent binding

affinities (K; = 2.9 —6.7 nM); while the corresponding hydroxyl substitute
analogs (3a-d) also displayed very high binding affinities (K; = 2.8 -5.2 nM)
(Table 1). The lipophilicity of this series of labeled agents, ['®F]12a-d, was
‘within an appropriate range (logP value was 2.52, 2.41, 2.05 and 2.28 forn =
2-5, respectively). The PEG group is capable of modulating the molecule size
and the distance between fluorine atom and the stilbene core structure without

affecting AP plaque-specific binding affinity.
Example 55

Film autoradiography

[0165] Brain sections from AD subjects were obtained by freezing the brain in
powdered dry ice and cut into 20 micrometer-thick sections. The sections were
incubated with ['®F]tracers (200,000-250,000 cpm/200 pl) for 1 hr at room
temperature. The sections were then dipped in saturated Li;CO3 in 40%
EtOH (two two-minute washes) and washed with 40% EtOH (one two-minute
wash) followed by rinsing with water for 30 sec. After drying, the '8F_Jabeled
sections were exposed to Kodak MR film overnight.
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Example 56

In vivo plaque labeling with ['*F]12b and ['!F]12d

[0166] The in vivo evaluation was performed using either double transgenic
APP/PS1 or single transgenic APP2576 mice'which were kindly provided by
AstraZeneca.  After anesthetizing with 1% isoflurane, 250-300 pCi of
['®F]12b or ['®F]12d in 200 pl of 0.1% BSA solution was injected through the
tail vein. The animals were allowed to recover for 60 min and then killed by
decapitation. The brains were immediately removed and frozen in powdered
dry ice. Sections of 20 micrometers were cut and exposed to Kodak MR film

for overnight. Ex vivo film autoradiograms were thus obtained.

Example 57

Organ distribution in normal mice

[0167] While under isoflurane anesthesia, 0.15 mL of a 0.1% bovine serum
albumin solution containing ['®F]tracers (5-10 pCi) were injected directly into
the tail vein of ICR mice (22-25 g, male) The mice (n = 3 for each time point)
were sacrificed by cervical dislocation at 120 min post injection. The organé
of interest were removed and weighed, and the radioactivity was assayed for
radioactivity content with an automatic gamma counter. The percentage dose
per organ was calculated by a comparison of the tissue counts to suitably
diluted aliquots of the injected material. Total activities of blood were
calculated under the assumption that they were 7% of the total body weight.
The % dose/g of samples was calculated by comparing the sample counts with

the count of the diluted initial dose.
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Table 2. Biodistribution in ICR mice after iv injection of ['*F]12a-d in 0.1%
BSA (%dose/g, avg of 3 mice + SD)

2A:12b
Organ 2 min 30 min 1hr 2 hr
Blood 3.14 £0.69 2.80 +0.44 2.51 +0.57 2.03 £0.25
Heart 6.25 £1.79 2.18 +0.32 2.13 £0.50 1.53 +£0.08
Muscle | 1.06 +£0.39 1.78 +£0.34 1.45 +0.26 0.90 +0.06
Lung 6.87 £1.36 3.20 +0.54 3.04 +£0.96 2.42 +0.36
Kidney | 10.95 £2.63 6.31 +0.58 5.68 +1.24 2.05 £1.58
Spleen | 4.57 £1.07 1.81 £0.24 1.48 +£0.91 1.54 £0.17
Liver 21.5 +4.44 13.0 +0.72 13.2 £2.53 7.20 £0.59
Skin 1.18 +0.23 2.36 £0.29 2.07 +£0.40 1.23 £0.16
Brain 7.77 £1.70 1.59 +0.22 1.61 £0.39 1.39 +0.08
Bone 1.43 +£0.09 1.22 £0.17 1.77 +£0.64 2.74 £0.08
2B: 12a,12 ¢, 12d
12a 2 min 30 min 1 hr 2 hr
Blood 2.64 £0.55 2.42 £0.27 2.04 £0.16 2.77 £0.63
Brain 8.14 £2.03 3.00 £0.16 2.60 £0.22 2.14 +£0.06
Bone 1.89 +0.25 1.40 £0.11 1.71 £0.23 2.88 £0.07
12¢ 2 min 30 min 1hr 2hr
Blood 3.22 £0.20 1.88 +0.08 1.81 £0.48 1.60 £0.12
Brain 6.59 £0.19 1.27 £0.03 1.20 £0.10 1.21 £0.06
Bone 2.31 £0.12 1.00 +0.02 0.98 +0.27 1.50 £0.05
12d 2 min 30 min 1hr 2hr
Blood 4.99 +£0.38 4.66 £0.06 2.89 £0.11 2.59 £0.18
Brain 7.30 £1.05 2.43 £0.03 1.77 £0.11 1.62 £0.03
Bone 2.24 £0.21 2.29 +0.21 1.66 £0.01 2.35 £0.27

[0168] The radioactive compounds, including ['®F]12a-d, penetrated intact
blood-brain barrier showing excellent brain uptake in normal mice (6.6-8.1
%dose/g brain ) at 2 min post iv injection (Table 2A & B). Since normal mice
were used for the biodistribution experiments, no A plaques in the brain is
expected in these young mice; therefore, the labeled agents, ["*F]12a-d,
washed out from the brain quickly (1.2-2.6 %dose/g brain) at 60 min post iv
injection. The high initial uptake and rapid washout in normal mouse brain
(with no AP plaques in the brain) are highly desirable properties for AP

plaque-targeting imaging agents. The values reported in Table 2 are
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Example 58

Partition coefficient

[0170] Partition coefficients were measured by mixing the ['*F]tracer with 3 g
each of 1-octanol and buffer (0.1 M phosphate, pH 7.4) in a test tube. The test
tube was vortexed for 3 min at room temperature, followed by centrifugation
for 5 min. Two weighed samples (0.5 g each) from the 1-octanol and buffer
layers were counted in a well counter. The partition coefficient was
determined by calculating the ratio of cpm/g of 1-octanol to that of buffer.
Samples from the 1-octanol layer were re-partitioned until consistent partitions
of coefficient values were obtained (usually the 3rd or 4th partition). The
measurement was done in triplicate and repeated three times.

[0171] It will be understood to those of ordinary skill in the art that the same
can be performed within a wide and equivalent range of conditions,
formulations, and other parameters without affecting the scope of the
invention or any embodiment thereof. All patents, patent applications, and
publications cited herein are fully incorporated by reference herein in their

entirety.
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pat ent
ci t ephdnexwiathaxybethyl dster (I®ayr por at ed by reference herein in their
entirety., - 56 - WHAT IS CLAIMED IS: 1. A conpound sel ected from
t he group consisting of: met hanesul foni c aci d 24244-

(244- (t erfhetsticanyma bl - pRb yJéﬂt-ém[41&én-B%ﬁyda?vo\&yDMb!hyr-amino)-phenyu-
phenoxy?-ethox i -ethyl ester (10a); nmet hanesul fohic acid 2-
{ 242%inyl}{rhaapxy)-ethex et eetar B8R | - net hyl - ami no) - pheny1] -

vi nyl) - phenoxy) - et hoxy}-ethyl ester (10Db); met hanesul fonic acid
242- {24244- {244-(tert-butoxycarbonyl -nethyl -am no) - phenyl] -

Vi nﬁl) - phfhmeyglfo@adﬁgxiglz 2&2-HD{9(4-€2- [ ityn)-batokydarten i emethiDahino pptebnyl -
met hanesul f oni caci -

{2- [’zmrﬁﬂ%guqxxl-etﬁ@fﬁ:eﬁl?e‘as&-ytbamcpﬂw ester(hOV- a8 no) -

phenyl ] -vi nyl | - phenoxy) - et hoxyl - et hoxyl - et hoxyket hoxy) - et hyl ester

(10d). 2. A process of nmaking a conpound of Fornula [18912: wherein
n = 2, 3,mehgesdfonisonpadidi ng-I2e@ei Be4d2d bifiosthutbxytar ethyl-@minc)-

phenyll-vinyl}-phenoxy)-ethoxyl-cthoxy} -ethoxy]-ethoxy)-ethyl ester (10d).

2, A process of making 2 compound of Formula [‘*F}12:

\
HNO/\,):'““F

[“ﬂtz

wherein n = 2, 3, 4 or 5, comprising reacting a compound of Formula 10:

v
N ’
soc” \ O 5 /\,)/om
10

with ["F]F/Kryptofix 222 ("K222") and K;CO; in DMSO and treating the resulting mixture
with aqueous HCI.



10 with [18FWKryptofix 222 (1l K222" ?nd K2CO3 in DMSO and treating
the resulting m xture with aqueous HO 7:57- 3. A conpound sel ected
fromthe group consisting of:

j 4-(2-{442-(2-11lydroxy- et hoxy) - ethoxyl phenyl ) -vi nyl) - phenyl knet | yl -
arbamc acid tert-butyl ester g {44244-
{243 ( 2- Hyerrepgind selestyd fr@ilrﬂéfkw“ib %Si‘gf}&%enyl) vi nyl ] - phenyl | - et hyl

carbamc acid tert- butyl ester (9b);

(4-{244- ( %%ﬁﬁm@ ¥Ry )PANAKY]- ?Iéérh?ﬂ%}lnﬁ{-ﬁlgh?}hﬁétﬂﬁlﬁé}baﬂﬁ@nYaEid‘ Vi

nyl ) - phe car bam c acid buty er (9c¢)
[ 4- (tzﬁ{bames(tér{emz (2 Hydr oxy- et hoxy) - et hoxyket hoxy) - et hoxy) - et hoxy] p
henyl } - vinyl)-phenyl ] nmethyl -carbam c acid tert-butyl ester (9d).
{4-[2-(4- {2-[2-(2-Hydroxy-ethoxy)-ethoxy}-ethoxy}-phenyl)-vinyl]-phenyl } -methyl-
carbamic acid tert-butyl ester (9b);

(4-{2-[4-(2-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy} -ethoxy)-phenyl]-vinyl}-phenyl)-
methyl-carbamic acid tert-buty] ester (9¢); and

[4-(2-{4-[2-(2-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxy]-phenyl} -
vinyl)-phenyl]-methyl-carbamic acid tert-buty! ester (9d).



