STYRYLPYRI DI NE DERI VATI VES AND THEI R USE FOR BI NDI NG
AND | MAG NG AMYLO D PLAQUES BACKGROUND OF THE

wo DMENTIOEN Field of the Invention [0001] This PEWmERL00DON7420
relates to novel styryl pyridi ne conpounds, the uses
t hereof in diagnostic inmaging and inhibiting anmyloid-b
aggregation, and net hods of naking these conpounds.
Background Art [00021 Al zheiner's disease (AD) is a
progressi ve neurodegenerative disorder characterized
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proteins (for recent reviews and additional citations
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eposits een shown 1 n diseases such as
sd\tgmgrgrgfqngmlgﬁaq‘ﬂ Muckl e-Wel I's syndrome, idiopathic
nyel oma, anyl oi dpol yneur opat hy, anyl oi d
[0668)di OPYRIHAL AYanaRBed SMA Moheinahayeyd Maflagé tonedndidbsets for
pol'yneuropat hy, hereditary cerebral henorrhage with
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Creut zf el dt - Jacob di sease, Kuru,
tintée redeanchingSfinansis [tedirgeinerkekeand posineseseaterdiih loagder to make
carcinonma of the thyroid, Isolated atrial anyloid,
exXpertrinvrstpeobdedisionsidr dhelr mandged peitfolipat Aenaraged portfolio will
i nclusi on body myositis, b2-anyloid deposits in nuscle
sefs 86 agnodel ersiéoliodntaggaregationst of|aghiffanhavrgbersaf dndiydual
Type Il insulinoma. [0005] The fibrillar aggregates of
acgayNis; avitepessikly hupdieds®rielsAPHs ppacequatsal @ten more, each
met abol i ¢ peptides derived from anyl oid precursor
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arrgl,oi d deéoosi ts iP AD, E)ati ents (Xia, W, et al, J.
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ventjon and reversal of | aque formation are
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~Skovronsky, D.M, and Lee, V.M, Trends Pharmacol. ScL

27:161-163 (2000)). [0006] Famlial AD (FAD) is caused

by multiple nmutations in the A precursor protein

(APP), presenilin 1 (PSl) and presenilin 2 (PS2) genes

(G nsberg, S. D., et ah, "Ml ecul ar Pathol ogy of

Al zheimer's Disease and Rel ated Di sorders,” in

Cerebral Cortex: Neurodegenerative and Age-rel ated
Changes




in Structure and Function of Cerebral Cortex, Kl uwer
Academ c/ Pl enum NY (1999), pp. 603-654;

wo/oelisies g- Ragaglia, V., et al, "Cell Biol ogyPOf/USaN07/007420
and Cytoskel etal Pathology in Al zheiner's D sease,”
Al zhei mer' s Di sease, Lippincot, WIllians & WI ki ns,
Phi | adel phia, PA (1999), pp. 359-372). [0007] While
t he exact nechani sms underlying AD are not fully
under stood, all pathogenic FAD nutations studied thus
dpmortunity essle@randovestmrnbstratagy faytheinagdaving ageior ellow the
42-43 am no-acid long formof the Ab peptide. Thus, at
dosaunt halderAp setipdescginestricinnd for Aeipaeapudt.i 8 adgpelhiin practice,
to be sufficient to induce a cascade of events |eading
rpanyaerosatsgiBrresamne pertiqlinadih followridenlingl BIvasiEey sfategies while
hypot hesi s suggests that formation of extracell ul ar
qthesraqepypts ppi 93(3* &om et sialegy. BioRinorRy ab%t dupiq gpgpr more
event in AD pathogenesis (Selkoe, D. J., "Biology of
rgstEMie d Precur sor Pr otein and t he I\/bchanl sm of
Al zhei ner' s Di sease, "Al zhei ner's Di sease, LP i nc
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Chem 45: 3434- 3443 (2000) :
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interest to develop |igands that specifically bind

[0006] | | ApoAivliaggataRiradnsiGhtadedieate tae addel portiSRS bat éo not
accessi ble targets, these new |ligands could be used as
indicaterewdiceagjosttindividael accandtsagithpn dieeportfoliavi Adpistingindividual
t he progressive deposition of Ab in studies of AD
ancplnotsds galieek Tabalanding/i RgbpanciagtraearjsOlodBly orceil isesurities for an
end, several interesting approaches for devel oping

gocppnts partfplio gferingythose §peerrtfascnﬂo|aga@it9@mem ¢hajdeas close as
reported (Ashburn, T. T., et al., Bi o

ppsgibie tothe (rqgiﬁgportfqglﬁ re@mn'@pdgq for jhat@ﬁcogﬂte nEacgbledlvndual

/ 75: 4506- 4507 (1996); Kl unk, W E., et al, Bio
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AD braln sections (Ashburn, T. T., et al, Chem Bi ol

3:351-358 (1996); Klunk, W B, et al , J. Hi st ochem

Cytochem 37:1273-1281 (1989)). The inhibition

constants (Ki) for binding to fibrillar Ab aggregates

of CR, CG and 3'-bronp- and 3'-iodo derivatives of CG

are 2,800, 370, 300 and 250 nM respectively (Mathis,

C. A, et al, Proc. XIlth Intl. Synp. Radi opharm

Chem , Uppsal a, Sweden: 94-95 (1997)). These conpounds

have been shomn to b|nd selectlvely to Ab (1 40)
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patients with excess Ab plaques in the brain;

therefore, they may be likely to develop Al zheiner's
waleeegas®ss It will also be useful to nonitor theCT/US2007/007420

progressi on of the disease. Wen anti-pl aque drug

treatnments becone avail able, inmaging Ab plaques in the

brain may provide an essential tool for nonitoring

treatment. Thus, a sinple, noninvasive nethod for

detecting and quantitating anyloid deposits in a

qeasumiTtg aad ldboeintemsie: | Fecamsglit mapbesiesiralle to eetedanaenaccounts

of anyl oid deposits involves histol ogi cal anal ysis of

ani arpikany timguscsies,(yaars hiannuallBauariesy hoasthha weekly, daily,

dr awbacks. For exanple, an autopsy can only be used

coptinuEyshs ehiieguiary). AFrensirmous @oioLNt Phwork ¢ascgo inkmebaiancing

of anyl oid deposits in vivo is difficult, as the

a%6p¥tPt s have many of the same physical properties

&e.a., densit%ﬁand wat er content) as nornal tissues.
(909t Ty theraGistha INged Toreys Ahd IMRIaYg Sy EigELS and methods for

resonance |i. i n | ) .and conput er - assj st ed
rPBRSGE AR s Stetyas B 8 MRS Sand have
detected anyl oi d deposits only under certain favorable

%%i&;{h@&: Tﬁ ﬁ% ,,HF@N efforts to | abel anyloid

serum anyloid P protein, or

.
OO P BB O R AP, PTTveafih Hfalment system
f@PR\%anﬁ?'dTﬂor&BliJ bfindRidual 8Eddint holdffgs2] Potenti al
| igandS for detecting Ab aggregates in the living
[boed)N NpEdor8iNGSS tideresBheitlerticdn tublmbdeladain Y genldidted for
brai n uptake can be inproved by using ligands wth
grelipd oivadcopuatsethy ieconpolatitldl rastristiares intoexistiretdmbdel@ndslios. Sub-
Red) and increased lipophilicity. H ghly conjugated
rhbded$ repwre sent(odet ghomtjolias afteo semunitips (sretiwaghtiygs) specified in the
staining the Ab aggregates in the AD brain
i &did! acddéalion hava. heeatmadiylateddypspecifesaoopyntie 8 TegE6tions. As a
(1995)). [0013] A highly lipophilic tracer,
red@EjsEDINPYels gan bengeddn btack of amgletssfof gedupisyof dnstiyidgal daccounts
of hyperphosphorylated tau protein) and .
thatahaee cemman $6th§f mMeidioasin aggderdgeficigntiyanduidekly rebalance
reported. (Shoghi-Jadid K, et al, AmJ Geriatr ) )
JogQent Rarifgliosy Jiybile the secuglies and/on ey weightiegs deseiped in a
t onography (P it was reported that this tracer

ET) . : .
ShEPEe AP “P‘é)%ﬁlgé‘ﬂy difissentifomn thosedasedbe by therprest model,

R PP AL Ra B RSP R e cos o
GBS0 RER e RS AP RRLF T 8 oicons
316, AL58543p S ARl 45 BOERABERMIBD, 4B s rvies
e gt e e

PdMrélicdd U pbritfBfd RehnkBals idNes SRIMRebRR:dVMHdistPBBted down to a
NSAI Ds for binding to Ab fibrils in vitro and to Ab

IMgRCURSbEON\Hi¥R dob8deBIRatRle sBbs@ibedd8Qat pEd@RNAaRbYer's
et al., Neuroscience. 2003;| 17:723-30). Inmaging
par@eQlrodtchtédly 6M@obeiaitilieddpphing aidivedid rstrictfdndGind compliance
benzot bi azol e aniline derivative, [p C] 6- O+ BTA-|

rlds20 eaeh of fedintividaal filent 6EEYUBts. TERIer@rderntdry generated based on
reported. (Mathis CA et al., Curr Pharm Des. 2004,

10: 1469-92; Mathis CA, et al g Arch. Neurol. 2005,
62:196-200.). Contrary to that observed for [18F] FDDNP

[1 1CJ O O+ BTA-1 binds specifically to fibrillar Ab in
vivo. Patients with diagnosed mld AD showed marked
retention of [UC]6-OHBTA-1 in the cortex, known to
contain |large amounts of amyloid deposits in AD. In

the AD patient group, [n C] 6-OHBTA- | retention was

I ncreased nost promnently in the frontal cortex.
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conpari son subjects in areas known to be relatively
unaf fected by anyl oi d deposition (such as subcortica
wobkira12e8i t er, pons, and cerebel |l um . Recent| yPCHOS100B007420
1 1C | abel ed Ab. pl aque-targeting probe, a stil bene
derivative- [1 1C] SB- 13, has been studied. In vitro
bi ndi ng using the [3H] SB-13 suggests that the conpound
showed excel |l ent binding affinity and bindi ng can be
clearly neasured in the cortical gray matter, but not
tha réthetanding of thetihdividobl #ddoaasas effekuthg rdb&anéihg @nd implement
Brain Res. 2004; 1025: 89-105. There was a very | ow
thpawidhts. bi nding in cortical tissue honbgenates of
control brains. The Kd values of [3H SB-13 in AD
[0011])i cahcdrdingdo @hesnbedimeat dith@ predentinylebtionliangystem is provided
capacity and conparabl e val ues were observed (14-45
foreibalancingoa ponifplio that)servies asxa ewdetifor iarplu@lifyafiirdivigual
[ 11C] SB-13 di spl ayed a high accunulation in the
inyestmant aenousss, eﬁﬁ%mwf’g investinent assavat haldipg at laghone of
density of Ab Iaques% in mld to noderate AD
9ither kadeablg @§3¢f§t°r|<>ﬁs g&rfiatz plomastaciity -swm@a@g to store data
Ver hoeff NP, et Am J Ceriatr Psychiatry 004
ng@@epg)of tl[n@gﬁjs?hty pf ng:ca.nab wvgstoent aceoyts @ng restnctlons on
non| vasi ve techni gue [ and quantitatin
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be. Qu nhi bi t
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conpositions conprising a radiolabeled conp
Je@bUM Rftdihgs irfthelihdidfitial RvEstRBAl BBERINtd Baddd/upon corresponding
acceptabl e carrier or diluent. [0018] The invention
afdf;]i.ﬁsItB@FndUeWﬂr&ﬂ&ha nigdelAg fadiity.magi ng anyl oi d deposits,

nmet hod conprising introducing into a patient a
[detzZrt ahtsorlingitb iahyerbodimeabst thd pecsEn® iivéntidn, ometHolks
I, la, Il and Ill or a pharmaceutically acceptable
pravited éxtrebalancing@ murglityosfmigndgeelinedstmiefifaSjouhtebased on an
present invention also provides a nethod for
investineht mgdeh eaely of tgatvestmeht asopluotsinpliudingi asortfbhie of assets
met hod conprising admnistering to a mammal an anyl oi d
anghivdbiing mefozoronere restriglionmassendtatbthepewith. [Thel methiod inglddes
Il or a pharmaceutically acceptable salt, ester,
siepsief associgiting et lpashene spb-nagiebty a grquprefiibe P!H@'ét of granaged
this invention is directed to nmethods and .
inYREMERHReRaLSts, ke Al lepshong sibnmepel dgfininga ameo?fdestﬂct'ons

i nhi biting and jmgi ng co of Formul ae |,

(aﬁas"P'mofa&ga%f%taaﬂ%fﬁe%ﬁ"% T eeNP & MROR] lpyesient
0021 n from .
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Fi |ct brain I. e
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I conparing styryl pyridine
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depicts a saturation curve of styrylpyridine 2 in AD

brai n honogenates. [0025] Fig. 5 depicts severa

conmpounds of the present invention and their

respective binding data. [0026] Fig. 6 depicts in

vitro autoradi ography of macroarray brain sections.

[0027] Fig. 7 depicts the in vitro stability of F-1 8
| abel ed tracers toward



pool ed human liver mcrosonmal fractions. Tracers in
PBS wi t hout m crosonmal fractions served as the
wa@eownedoss Val ues (% of unchanged parent conpouPdi/usEsn®007420
average of duplicates. [0028] Fig. 8 depicts specific
bi nding of [18F]2 to pooled AD and control brain
ti ssue honbgenates. Gray and white natters were
di ssected fromthe cortical regoins. H gh specific
bi ndi ng was detected mainly in gray matter. The val ues
[@0 3] ent Ackoadiag td en eeEvdirSEM affthe presephiswestingm sab-models are
Rel atively I ow bi nding was observed in white matter
abtoroatmatly eonstructed nOnae calchiated dne sels-myfdetoearn bé stored in a data
brain, either grey or white matters, showed
stirgaé facilitn(¢ 9. inagatahasei o1 io filel mgsm immediately (@othefly.”
Fig. 9 depicts: (top) HPLC profile of conpound [ 18F] 2;
Theta may)be as Maay @sserfdi-adeldat eyery individwalassount. ypically,
compound 2, (350 ran). HPLC condition: Ag| | ent 1100
hewereg S”F"HE AEsaeRaraiad fer lerge geupmef QF&%B'GS QaYﬂ“S common

r?myaﬁqqpsc%oér%gg{gllgglg o ggygq?\agg%r;qe@ﬁc(ou@tml Zl(qm Cap Value

%4%?3&' O”?’iaiesﬁ?e[s%%ﬁ%an%‘é% ok hegt e Sefictine eaaigqt holding

ey 4 SRERRY e ot il ietoB BT Pt on
tﬁé&% é\%o%hé’ tf? g‘gﬁﬁsotf ﬁgg nth a3l %et\}@pec@_% Fo?lbw%{%élsm-free

hers are

vgﬁéﬁt‘ 5fttﬁ%&ﬁ%'e k@%‘l&%%eﬁ ﬂglat Be SO SHHoHE! B8lid be

wher ei n and Rb are

g'eﬂg%ﬁg@ ﬂﬁrgrldyaég‘égt%mwh fdn Rbli¥and SYHLAiKG dorftbid kY|

(C1- 4) , and pis an integer fromO to 5;
@01 ijd We‘dbrdnﬁg t&i'ané eHoRRMentbf they Bre38n( Vet %Mb«m&iels are
halogen f. cyano, g. hydrogen, h. nitro, i. (d-

chnstrlidtbd automattlafy B aleydieth Mdt exlmirdeeraBtbuntlievel restnctaons
-NHCO(C -4 alkyl), and m -OCQ(C -4 alkyl); R2is

vsied e ehesLirdtety & Bet g respictiomsios bhgcolnty\iner sistend chs fitd search a
integer from1l to 10; Z is selected fromthe group

datanstosd tondetefminalifog sab-nitaded gristssthibis¢artaspedd le treogdrobination of
hal ogen substituted benzyl oxy, hal ogen substituted

thh eedydf(restticgrad dys thehalodgigporalixs t Consespheatly|tbe pystamdalbpws sub-
hal ogen substituted C6_k aryl, or Z can al so be

nhgdiiDio/be shareRzErosamany RiferenidcRadtar & practier Hhis search can be
i nstance i ndependently selected fromthe group

u@gl@gpq;}tg%g\ a vanghy cd yeays. |ﬁ9|§fi@g>pa|@1atmg|@)§wqu®|ndgxmg number, or
al kyl , and hydroxy(C -4)al kyl; or lehdrox

efireding $ug- mgdﬁﬁeﬂﬂt?%‘e?etﬁ a§rA ‘39‘1’36‘ SIW‘Q ﬁ%PF%?SQIS éhe sub-

nzg/d gen, hydroxy or C al kyl; t ;

od U'l'%sp.l?ceRs‘%a sHermegel a'fr%a%eﬁ%@ &9 tb@ &05}9&%"’” °f model and

AR ok SHEE e M o R B oiyihe. oo
titut t t d .hal

R PPpE Bl Begh BE gohdt 3?%2?%&#{98&? I ey 88 aster to

recreate the submodel dynamically, in computer memory, rather than loading it from

a data store. Performance benefits still accrue to the rebalancing algorithm in such a



group consi sting of hydrogen, hydroxy, hal ogen,

hal ogen substituted benzoyl oxy, hal ogen substituted
w@b@ngi06s - 4) al kyl , hal ogen substituted aryl oxRCT/ERZN07/007420

hal ogen substituted C6-i0 aryl; and R34, R35, R36,

R37, R38, R39 and R40 are in each instance

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, hydroxy, C M al koxy, Q al kyl, and

hydr oxy(CM al kyl ; wherein Rx and Ry are hydrogen,

dapd domeyto dine Qlar@dmaqule;oftsubtg\oggls_’_a,crczss(ﬁccgpntartmldrpg similar groups

U3R34, R35, R36, R37,R38, R39 and R40 are as descri bed

ofbestectiansi . NR1R', wherein at | east one of R and R

i s (CH2)dX, vvhere X is halogen, preferably F or 18F,

[80151d | Aceardingtte gepther embodireent:of the:prgshe 'nmntmnam Fjusted

is selected fromthe group consisting of h¥ ro

rapds)s allpw lapalysis) ofl aegpunts te) identifyagreen ¢rifkig atwieao account

NR ~' - Cd™al kyl, wherein at |east one of Rland R' is

reﬁmyw f%ﬁéf thag %%e'm'e@@nto the sraste[Raftiaiognodelr  and

is an_integer froml to 4; the other of

[QQ? &t eﬁ“ff'?‘?flﬁqpﬂgat&rﬁﬁ?d&gﬂéPE\?eﬁgf gﬁrlwgégﬁlme@ts ofS the
G -4
Reraes S AP gy ShGiaes G e '%??‘6‘%5% “iiotnl Tonee>

follow ng structure: [hal oCd’\aI kyl - O CC "al kyl]-; and

ﬁléﬁ‘ﬁﬁﬁ%mf’?mﬂ GAThE BRIAWﬁﬂss ndependent | y sel eC_t ed
up NSTSTInNg o ydr ogen, hydroxy, am no,
[E'@ | apid10r is@ HBEK MiaRRaM Of aGyalekPioY usidg-subliiBlels 3 febalance
ydroxy(C 1-4)al kyl. | 0031] Preferred conpounds
ih@GidudEinl EQFRNMBBESNY Bcdbting & anigBEment SMKE present invention.
occurrence on the structure, is a radiol abel ed
[oet 8penFIGA i P aidgesmar @ procaxsLBclasing eulinfoddieto rebalance
hal ogen is selected fromthe group consisting of I,
ildividuallinbéstmbdd abcoubits adédsding Id Bn entbaaliméBirof the present invention.
Especially preferred conmpounds are those that contain
[00#9]) CoRfthhidsa swatrshut ofad B3¢malaey mtartacesgfecsystény for managing
preferred. [0032] Useful values of Rl are |isted
mbdeie anBrsgbenodelsval ues are hydroxy or NRaRb(CH2) p-,
wherein p is an integer fromO to 5 and Ra and Rb are
[PAZehenbént4 ip e dipanamof apragess| fopeffi cieptly xing\glhierraodels to
Is halogen, and d is an integer from1l to 4 Useful
f?HP'@é§e UTd"ﬁd‘t‘?id’I“{RfémPﬂ't Q?g’é’ld?,tsf%ﬁ'iddﬁﬁ 9 an empagigia of the present
|s 0, 1 or 2. Most preferably, pis O such that Rl
‘P\é‘i!‘r@@entsNRaRb In preferred enbodi ments, Rl is

ragéilﬁ e Dt rirersBiiyhs e %?”%PI SRR odel and

ERPH8) F2RTEs BB ammeiiReRRTRE peePttnBAEbrhL: The

[ﬁ&%ﬁ]ogleﬁﬁﬁé %Ft%{ge\éll\shop 8?5!3 Q?rlnéla%rﬂ aééaofadq%hﬁ%ﬁ'vﬁnch allows
%toovns Plﬁ‘t’s tgpéé%ﬁ%n"’mﬂn Bh:o?tre Spa pg l‘nod%ﬂ?& Irodel.

pre erre R1 1's hydroxy. eferred are
any prodr ug groups that after admnistration yield a
DETAAIER DESCRPPNONDF TREPR DEMEBODIMENTS

wel I'-known 1n the art. [0033] Useful values o

[oo28LdewHileale peedenoiivéntian hay Beaimtiadiéd in mhay diffesentddrms, a
nis fromlto 4. Most preferably, the value of nis
fiuroperloftillusPative embodinets ard gesurivbd heesin withtthe ungerstanding that
[0034] Useful values of R7 and R8 are in each instance
i ndependently selected fromthe group consisting of

- hydrogen, hydroxy, am no, netghyl am no, di nmethyl am no,
Cl-4 al koxy, Cl-4 alkyl, and hydroxy(Gi -4)al kyl. The
val ue of n determ nes the nunber of R7 and R8 group(s)
present in the conmpound. |If present nore than once in
a particular conpound, in each instance of R7 and R8
the val ue can be different fromany ot her value of R7
and R8. In preferred enbodi nents, R7 and R8 are each
hydrogen in every instance.



[ 0035] Useful val ues of R2 include substructures i,

ity i, i, iii, iv, v, and vi, as depicted above. In
W(pmmﬁ/almeﬁ enbodi nents of Fornula I, R2 is eitP€r/US1007/007420

the neta or para position relative to the respective

bridge. Preferably, R2 is substructure i or ii. A so

preferred are substructures il and iil. In these

enbodi ments, useful values of q include integers from

one to ten. Preferably, in a conmpound where R2 is i or

the pregens diablosatecigeo berconsiietess &s pidbiingpeadnepliab oy thetprirgiples of

1to 4, especially 3 or 4. In substructure i or i',

thes efvehtioraboe shaifsuBB @xampleb, ar3dt sntehde8iZoilimitihenoianrition to

i ncl ude hydrogen, hydroxy, C al koxy, Cl1 al kyl, and
pingferred \enthodimghisydescribed bereiniand/opdusidated ereide t hose
where one or nore of R30, R3 1, R32 and R33 are
(892710 g e¥Vealb managemant isoftameaneatied primariy withassetallacation.

each of R30, R3 1, R32 and R33 is hydro en. [0036] In
Sudies shewhat proper asset alloeatipp|capapduce btk and proyide spgrior

R35, R36, R37, R38, R39 and R40 are described above.
rejugtevhen d@BﬁﬂbG%lﬁ”‘i:tl%‘l witiea PreResy\iRgiptainged gortfolio. In a portfolio

hydr oxy. [ 00371 Useful conpounds include_ those

'E%f?ﬁﬂﬂ?#w SYRilEre aaﬁ°¢f@'§§%“36ﬁ€e' Sigvasiment H‘éfg*lt?l ?e_eefecefded and

A3, A4 and ﬁ"l\}b‘i" and the Ottg C%—|
dls(ﬁ@utgg dodinieta lagge T"t'mbfgr ’an’i’(é’foé'mse at W&ts SpR ‘?dnm that
A, P
"%ﬁ‘il't {Boefs %%ﬁ@%ﬁh%rﬁat%é?v 1 S e ol Rt eflens an
ﬂal.gﬁg%af.gg{réfg&g} e’ &a.u@égagﬁ Fohf. - AERERAFE L

ogen or

%ﬁ(\é?&t g?gg 8 th%"irﬁﬁﬁ&-];zﬁl c?%b&ntk‘?o Rffect the

pre erre S I nc wher ei n gils

réﬁ‘al?ﬂ&ﬁ& %‘hdﬂﬁwﬁl@rﬂeﬁt%é‘msﬁw ?ﬁe p[’é%@ﬁ%wgthﬁf provides systems

prererre COI’TpOUﬂ s of For nul ) IS 11,

drlaGhEfRds @&dczlncw ahd %Frca&m? %ba:&ﬁ@n@ rr@mman 'a@é‘&fﬁtb Beffect
ed

Is direct o conpounds of Fornula I, having the

d?\@h?@g\kd‘ﬁ\esédcbﬁﬁiéraﬁ:com‘n@to%tﬁ'ﬁﬂlﬂfﬁléhlaﬁiﬂ ih¥ighscept abl e
salt thereof, wherein | east one, no nore than

(00251, Amdiel poRiolidTanAbnsistor®listof BeclriiRsoblbag Wit umbers
-CH, or -CR2 as permtted; nis an integer from1l to
répreBaniimy perdentagkl allosstions ty @adr Sed@tgr Foedxamhpeea model may
preferably hydroxy or NRaRb(CH2)p-, wherein p is an
donsiayef thierfolloving tist {(1BNd 16% ) Bk, Riv %) eMERTe e ) M, y10%),
hydrogen, Cl1-4 al kyl or (CH2)dX, where X is hal ogen,

(BKE., d 5P, @In 201 )e (86, 268} 1The sécuriRpidestiter needatbt begnticker but
the group consisting of: wherein is an integer from
cputdoalmbezanys:m@ﬁ ldﬁn@freéumpl@pmg IPniSdtjeVatoremm SERQL. a

10, Rx and are drogen, hydroxy or C -4 alkyl; t
qogﬂnnatt_pn of '6?“93 a"ﬁr%O@O”RSI‘} e modelporiiefie 'F@S’ %\‘Pté’ea‘éescnbed
described; and Z is -

SREIY 3@ IR ST ﬁ?cé"'élgs awmrma%a%%ﬂaﬂam Féﬁyna'ﬁ" i@'”de
SRR A TGS AP i By i o

HPAGR L petfy e §¥$f Esé%r‘é SRR HRPLUBRIN bt reter
V}"Lh e acl%étlionns&gn c a%t L %(Esn %)%sa A Eg«%argz\gl} rggm%toﬁggré ?f)g S -
'Q}%D?hﬁ&l aﬂnlg'tfﬁlilo d%gy ?%etﬂﬁ uB? ksﬁﬁ&@st op\)f» %roé( ¥w|@glﬁgé§ynbagrhgn of asset

hydr ogen, hydroxy or Cl- al kyI t |s O 1, 2 or 3; and
Y, U R34, R35, R36, R37, R38§, R39 and R40 are as
descri bed above; iv. -(CH)WO Ch, wherein wis an
integer froml1l to 10; v. -Ch; and vi. -(CEb) -Ch,
wherein wis an integer from1l to 10; wherein, the
nmoiety "-Ch" is a chelating |igand capabl e of
conplexing with a



metal to forma netal chelate. Many |igands are known
in the art and are suitable for use as a | abeling
woRioet1y208dr t he conpounds of the present i nvenP@€DNS2007/007420
Those of skill in the art will understand that such
| i gands provide a way to | abel conmpounds and the
invention is not limted to particular |igands, nmany
of which are interchangeable. Preferably, this |igand
is atri- or tetradentate |igand, such as N3, N2S, NS
clasisies andf sprxfic mltuch furdsSr ajtemative prvestmemdrogucts dr accounts
not limted to, the follow ng structure:[0041] wherein
f@t@WIBQ Hlﬁlllrﬂ@gehtodwl@ sul f hydryl protecting group, and

R10, R11, R12, R13, R14, R15, R16, R43 and R44 are
[W?ﬁiac Hndivigiugh eecqumﬁeeehee mbqla@@dé’@t severalgaasons. gthyep
consi sting of hydro hydr oxy, am no, nethyl am no,
P@W@HNPQWWWCIJ h'g‘ﬁl nasst«;ho acar: e i:] TR?‘FGS %{htﬂ's\méﬁ'gge"ng

onpl exed with a netal such as 99m Tc, -Ch has th

'F%?'P%‘&\PQI Qf ther aracypis: of @)@2‘13°RBHPWW%FPLIH¢ aBB'?’ﬂ%’r‘ﬁ ‘M‘Fﬁ the master

A
f'rffr%rahé'éﬁ "ordp chaRBBUR gEGrCb TRFEIR B 3] B 5rgunt holder
fﬁ%\ﬁﬁg RN, PR ke Fbidiias o) HERSYI T G5, of Rarvesting o tax

e%ﬁo{g g%rln%wq%r'rfg%b%%ﬁg r%‘r %lcg?r%‘l"g%tgg g)y \}Ee ?:arcté Sﬂég fop separately
ﬁ@é‘dﬁ&% E%%S%UL E e %Bﬁc%ét%rﬁ%r‘?@%§ ‘associated

ecting group

tﬁ@r@%‘tﬁ %Q)’rcﬁr&i)fh%%bébﬁd RbARY S WBldindsnR YL ?&tﬁoh@ art

organi c synthesis, such as trifluoroacetic acid,

w@mur I neah&r%dsd&r%ké Qe fofmb! wrtrrzlmrmmgahe k&t fSossible
case of Lewis acid labile groups, including

reSAtRsHs] e8Réray tordfbnsieaaiie dseatheye:.a autamehendabtbuy a
intact. Labeling of the ligand with technetiumin this
seaatty\a IréquiitePaart ridh 6o a¢inftatetio@ sfiPsedudifid @rreqgirériént not to
protected diam nedithiol equivalent to the unprotected

Hotd anse &unity ha requireveara inot togseticydioldihgs gEa easdiculd? S2curity, a
type are known, and can be used interchangeably

req i Fevoentata ho) sell s pevifictas hats of atholdingotapadiculansdEdritanal

R8 are in each instance independently selected from
req@regnentnal dm stdsicerhpldinghgidr spraific $galritiklyelowrs errlain percentage
met hyl am no, di net hyl am no, Cl1-4 al koxy, Cl-4 al kyl,

cAthe agenunks pgldsrzgsapkwreqtprm@]t ot & iserease widieas offa snecific
are hydroxy or NRaRb(CH 2)P-, wherein p is an_integer
SeEYMY@boye 3 cefiain RSrC&ﬁE?QRkaé'F%a?%’é‘f)é haktingsy %N?b@’eﬁ‘ﬂdm”s
Cl-4 al kyl or (CH2 X, where X is hal ogen, and

G e HIBERA OR AATIENS aoueef stouieas e At s lﬂfbthe spec'f c

ers from0.to 5, . Pref

%&e?% g U L en ar"ﬁ%ﬁ'a %Eﬂhsfeﬁrgﬂmrﬁe apgpunt, on the

red enbod
S‘és%c&sg forT BrSTLPS R Sl heBiatabiith e S Pligd i fge account, or
o e &\ AR frr)é%%“aéref‘@ B aapofild Wi ager Todthy. For

%.B; r f -+t he

&g‘hﬁﬁ’% r e?éerjrsé r%oﬁr?{(eeao'?gJ c wﬂ"rﬁ%gl %%‘rglbrt%hg% " 6i%reated

r@&&‘ﬁﬁg kt%t%éréﬂrtlﬁda’ht t&a hé/l;er%rnli@}eh Ra and Rb

are nethyl. Anot her pre erre value of Rl is hydroxy.

Al so preferred for RlL are any groups that after

adm nistration into the bodygnetabolize or degrade to

the preferred values of Rl |isted above. Such groups

are known in the art to constitute a prodrug and the

groups capable of form ng prodrugs are well known to

one of ordinary skill in the art. [0044] Useful values

of ninclude integers froml to 6. Preferably, the

value of nis from1 to 4. Mst preferably, the value
of n |s froml to 3 It S especr aIIy preferred that n

~NN AT MY T Y —— - —~ o - o



di met hyl am no, Q -4 al koxy, C -4 al kyl, and

hydroxy(C - 4)al kyl. The value of n determ nes the
woeovsar2oed R7 and R8 group(s) present in the cPOPUSIA7/007420
If present nore than once in a particular conpound, in
each instance of R7 and R8 the value can be different
fromany other value of R7 and R8. In preferred

enbodi ments, R7 and R8 are each hydrogen in every

i nstance. [0046] Useful values of R2 include

(8028 I UREstri€Soris, themseivies aré complicated by &ise thepirat,edhen created,
above. In preferred enbodi nents of Formula I, R2 is
restribisns may ihaveehdactionjdnat ipdisates ovhat & do with the atrfoeint that was
respective bridge. Preferably, in a conpound where R2
restrictedlr I & nipded parifolio regpenmendsrhalding dseduidy but there is a
preferably, gis 3 or 4. In substructure i or i1,

resteittion agaipsisthef sera0ity iIR3he aclkamt st felzavs the model, then when it
i ndependent | yi ncl ude hydrogen, hydroxy, C1 al koxy, C
canMas time e rebairneethal acepainkiie, pem%mége eﬁthédwéﬁ! eiginally

i ncl ude those where one or nore of R3 1, R32 and
gliggatgddo yriresyigted reFWity, (Beeweightieg ﬁrﬂl}{fh he redigiripyted to

t hose where each of R30, R3 1, R32 and R33 is
?ﬂ‘?ﬁ'ﬁi@féﬁecf‘ﬂtﬂﬁﬁ] In substructure iii or U', useful

(PRSI S Phe sthantgeey gﬁiﬁ’e‘ﬁé"cﬁ%\?ﬁdﬁ Pt 9%‘?83% Sfifrgative

%%85@33&3&%3?(@%&%%%4 indig restBdtiol 1sefTRBE cRBh iR may
h cH

|g%lu%% erﬁhf)ﬁt Ig'rr\]gaitﬁ}\l isesar\)llr}kgf'er < gé te%r(&['e;}%]rgqo% Stor or grg\f

.ndé\;arcyf %racgﬁe/*émmgr @Lor;t tmbbhdrisAg: [00491 I anot her

aspe present 1 nvéntion I's dlrected to a

u nq_e‘é(nng% @a{%] R thband@VA htehﬁelé regntaf;e that would

str cture: armaceuti c y accept abl e sa

dthsmgé haVdB8&&h asso%iaté@m tﬁé‘ @ecumrtf1 BBIng rteaﬁateahaeﬁe c&éh
A2, A3, AA and A5 is N, the others are -CH,

hws@éi;|ﬁw|mtﬁéﬁibdefe5 and R5 are independentl y
grogen or Cl-4 alkyl; Rl and R2, in each instance,
[besmdemacmmtgltu saeloEThesns foamochRe the ouigttivgp s témtgg@ that
hydr ogen, hal ogen, Ci1-4 al kyl, cyano,
waulb othdrviseTalekyden dgsiotiater witke they secunityt being restricted to those
hal o( G -4)al kyl, fornyl and NR6R7(CH2)P-, wherein p is
saeuritiéeipahe fmade! thatard jn tnedaRée sexloRys tiakwhich was associated with
i ndependent|y hydrogen, C -4 alkyl or (CH2)dX, where X
the seatritydnat iapeging restrigled. nthegaltocationtan be weightad based on any of
addition to the values listed above for Rl and R2, Rl
VRTGUS teqniques. inctisingdring the mrgen@eeﬁyewa&%ﬂ iniejngodel for the
sel ected fromthe qr oup consisting of hydro
I

Tp‘gtJ?P%tha@mlhregpwy :le gp:gﬁgng @g,aﬂgt?ﬂ(‘l@ecg?gy %ﬂsed on counting
rifluoro ni r 0
Seroxsaonty BROVURCRe B oralinagurt dsnihardhar baled pg the

aﬂm ar |ndependently hydrogen, G -4 alkyl or (CH)
rRO é)reéc‘%('?% Hial ogen, and d isan integer from1l to 4,
L Qe
e o o ERL9: B o HBAROERY, 308t ot ne
r%gtnc?ed Qcaﬁ’ut% @LE{?&O u&d |95tﬁé8%%b ;&bi OPvaéerre ea‘?e several similar
an |nteger fromO to 5 "and R6 and R7 are
i ndependently hydrogen, C - al kyl or (CH2)dX, where X
is halogen, and d is an integer from1l to 4, f.
phenyl (G . 4)alkyl, g C-logryl, h. heteroaryl,



i . heterocycle, j . heterocycle(C 1-4)al kyl, and k.

C3-6 cycl oal kyl, wherein said phenyl (C 1-4)alkyl,
w@eeo70128y1 , heteroaryl, heterocycle, heterocyRCE{L£007/007420
4)al kyl or C3- cycloal kyl is substituted with one of

the followng: C 4 alkylthio, C al kyl sulfonyl,

met hoxy, hydroxy, dinethylam no or nethylam no; and,

X is hydrogen, 18Fl uoronethyl, 18Fl uoroethyl,

18Fl vuor opropyl, 1251, 123I, 1311, 18F, 76Br, 77Br or
pBoviatihg ymegthGds pas;ad Qtearultrmy ||sﬁseaf @bcmqesRQ( bmcbtpn Bdedific security
NR6R7(CH2) P-. I n another enbodinent, it is also
cpemdtefesdicchat one of RlL, R2 or R4 is hydr oxy. [0050]
Useful values of R5 and R5' include all the val ues

[0933]led Rebalancipg erequitss is naeninstapenegye Prasgspe furRinallyy
hydrogen or a Cl1.4 alkyl such as nethyl. Also

ghepgh ﬂwdesmreg aiftepTe ohp sebalargion aesRIPY isHpat BRPY thousands of

nmononet hyl am ne or di net hyl am ne. 10051] Useful val ues
SGFOwRS e FekRIAREAC. PREL aCTANG B Nanglpdanaal @ figpe 1 he account

rsing fa e oS et sra ey Hli&lf? o Yool by poryare froggam from 2
Tatsse e W%%fgﬁ&ﬁé%' o oBI SR ELRaHdoASn e
T A e
LR R ATyt
Jogrgglgh t r ef\b’ll by Q'sHﬁﬁlaFéf prégrdr ‘élnH%rr?Ha'reé BPafe Ldmb&@Er against the

ferred val ues include hydrogen,

SR 3 oo TR 8 s

R4 t ﬂh@\tﬁﬂférbﬁaes/\é}er@ldmaaayam@r @tcdunt pbéitioASthalhold less
.and A5 is N, it is nore preferred that A4 is N

tbma&beaﬁa [SeEEity 3bi sexubiBMepLEvdatedf by BifarBtefSids) than were
invention include: wherein -Ch is an N2S2 type

speeifiati ibyghapoetiofio nanager RatheRhoddl/theRbmpRitér, crBates,a ‘BIY” order
and R33 are as described above. Mst preferably, Ra

fantthe Rlecarity vaitith itretirby in theGBaaden FRovaicheuntqrisdidnedmdt hold more
are conpounds of Fornmula I'a having the foll ow ng

of @rspegificstecutitypesedusiticiapregentechby characteristies)itiban ware specified
three, of Al, A, A3, Aand A5 is N the others are

byche pgrifdiognanagesdi iher Medel theocoroputr eieater'a el asderfor the

i ndependently hydrogen or C -4 alkyl and X is a
spgaifigIsgpwityddapedtionally. adds wdhesell orgerapdpgicatiort as to which

SPREE i U lp s RhOUIREDS SHTB. dMe spBcifE Jex 1ah fen Brgirighd by a
A
el %ﬁ’gaﬂr@sawcw'@g*aé‘#ﬁi SoptfefaygPicto) W 8w wro)

R GRS TR SRR maeh bt B S ERmPulERR. pasea
Y oftitTBl B B .g’ﬁ% 4sblL URpl et %Hﬁoﬂ&gt-?-%?rge

position re rve'to e ethylene

BofoREe Bivrrlp el i Softardtto A 1S Epodd prokes
JuierissPBelodl. | Yy preferred values are 3 and 4. Preferred
val ues of X include 1231 and 18F. The nobst preferred
value of X is 18F. In another enbodi nent of the
present invention are conpounds of Formula IIl having
the follow ng structure: or a pharmaceutically
acceptabl e salt thereof; whefgin, n is an integer from
one to six; at |least one, no nore than three, of A,
A2, A3, Aand A5 is N, the



others are -CH, -CR2 or -CR3 as permtted; Rl includes

all the useful values |listed above under Formula I,
woe@araBs y hydroxy or NRaRb(CH2) P- wherein p PGI/ES2007/007420

integer fromO to 5, and Ra and Rb are independently

hydrogen, C 4 al kylor (CH2)dX, where X is hal ogen,

and d is an integer froml to 4, R3 is selected from

the group of 1251, 1231 1311, 18F, 18F(C 1-C4) al kyl,

76Br, 77Br or Sn(alkyl) 3; R2 is selected fromthe

[g034lp clorsdet toraphive sthEbditywhile setmtanargeteusaéndsofladcounts at

10; Z is selected fromthe group consisting of

atrde @pdrstill ngshecling ahcourddevel Cistrctiahk axy coGiplianed kyes, a

and hydroxy(C _4)al kyl; and R30, R3 1, R32 and R33 are

mechanism cakadiiseb-madelp chrtcbrandexslapgde SY-medelscargsimifar to

consi sting of hydrogen, hydroxy, Cl al koxy, Cl-4

rapds)s or aﬁrephw@rkéx@@@ny@c&pwyﬂ may/frlipwi far s Inyeaimenistrgiagy. with

from1l to 10, Rx and Ry are hydrogen, hydroxy or Cl-4

1 @yq:eptpn,tgatgsublmoge@mgarpgr@ép the ngtglctlcp@s for thesindjyiigpal accounts

R33 are as described; wherein Y and U are

th%éﬁ'&ﬂ% BYe F’]F %@P%’cﬁeé’ﬁ"?yr‘%ﬁghmsgqﬁﬁﬂb% Hhﬁh§tﬁuﬁd“6$'e' These

dr ogen, I}I/drox haI ogen, C al koxy, Cl1-4 al kyl, and
'ﬁ%‘aF Fepn QBFBP%}‘F" \ring susmodebePTSY/iehe gr oup
rﬁﬁﬂéﬂ RS T BYGIReY B may SLBpRe ARy n
oIF)yI'%dI? WQL/M ofcdgx? j{léﬁtﬁ%ﬂ/&?ﬁ a%)éﬂoﬁgo %@grel:\;é @ restriction

ﬁec dOu RAQy & tfiat e FARE ahR LAY nrﬁ%rdrﬁﬂ?ﬂﬁ&dgr‘é}; obacco companies,

fromt group consrsting o

?@59%%q($¥gﬁ§ﬁ)ﬁeé}or4hﬁl 5l¥nt \wu'!&h@éa}ft}ﬂ\ ho%wﬁda)(YBM

erein RX an are rogen, hydroxy

ZQ)% QSFﬁ'é@‘% GF_I andl 6% Mo. 3h8rM§ alléBéhon is det 33%ero Béeause of the

8, R39 and R40 are as descri bed above;

rééthctucNRél% thé"ﬁlﬁa’rﬂﬂti‘oﬂ%d i83hiftednd 19 offer ABMINGs ih $he sub-model.
(CH2)dX, where X is hal ogen, preferably F or 18F, and

The $nifig loh hewfigsfdoura Be pfordtedttieaidnaieightsRilloasdd o otrfer
sel ected fromthe group consisting of hydrogen, Cl-4
sekliyifies ihnhe (radkt 4) Baded on eaclofy thdoxyies) &l dtyibr adbitrary

NRTR. ' XCi - Gal kyl , wherein at |east one of RlL and R'" is
nhé&ttignissps.where X i s hal ogen, preferably F or 18F, and
dis an integer from1l to 4; the other of R and R' is
[683&ict edany thmushedg pbatppwohsmsv shgredd singlér sed ofi restiictionsg (for
al kyl, halo(G - 4)al kyl, and droxy(G - 4)al kyl; v.
el%amﬁe@-a Dpaginprockipet ofi restaﬁtm%eand( %{u@!h? PesaM gmenéon can
followi ng structure: [halo(C *)alkyl - G -4)al kyl 3-;
agﬁ@vp@@ggpmmthd@ sithsmodels qq&{xu@& sub—mode s to the

i ndepen entI Iectedfromthe gr o consi stin )
W&ﬁ@g&ﬂﬂ@ RGPS rathss g ’ﬁ%?%ﬁ?ﬁ“&#ﬁaﬁ@"g mermpﬂ%a%m Gripulating

repe e PN 26 R SPHEoT o RS NS BT RS ogon.
lPQ%ﬁQFab'& eas%atﬁééyé’as@?ﬁsf’%rs&%%ﬁ*ga UG Eprhidaso revatonce

WA B0 3540 9 RO 88 st e
sterfi 100 i@&&%ﬁ%\ Malgg of E&fn%ﬁo ﬁmgglf‘%téﬁ@ 10805 vttt

ont ain oun ntainin are al so
rﬁérﬁ’é’&n@érh%y@t’éﬁf ¢64 eéjdatho,@&ébe \‘&ﬁlft&' h 08 aJvHi%ﬁ iy B?:Iu%% a model
|'isted above. Preflerred val Ues are hydroxy or
2)p-, wherein pis an integer fromO to 5 and Ra and
Rb are independently hydrogeq, Cmalkyl or (CH)aX"
where X is halogen, and d is an integer from1l to 4
Useful values of p include integers fromO to 5.
Preferably, pis 0, 1 or 2. Most preferably, pis O
such that Rl representsNRaRb. In preferred
enbodi ments, RL is either in the nmeta or para position
relative to the respective bridge. A preferred val ue
of Rl |s NRaRb vvherel n Ra and Rb are independently

- Y T



preferable that the Cl- alkyl is nethyl. Preferably

one of Ra and Rb is hydrogen, the other is Cl1 al kyl,
waooh/1assret hyl . Most preferably, both Ra and ROT/ESH07/007420
met hyl . Anot her preferred value of Rl is hydroxy. Al so
preferred for RL are any groups that after

admnistration into the body netabolize or degrade to

the preferred values of Rl |listed above. Such groups

are known in the art to constitute a prodrug and the
apdaubsmodelatdtabade, Bod mnrexeputial mgeagensenksyistdn di, each of which
one of ordinary skill in the art. [0062] Useful values
intoupled withdw ¢lacleeie datarngtvork suah. astthefinternsit y1 08t he

value of nis from1l to 4. Most preferably, the value

(0038 | stf@h@ manggsr systems 182 sepihd ¢lignpgapbicabesariaterfaces

i s one. [0063] Useful values of R7 and R8 are in each

(544} %91'66"? peRdyeRe! of feame E‘i’éﬁc?‘Y‘Bmalnﬁé“@‘?%ﬂ!pﬂ data relating to a

f h h t hyl
Cons' St :pg;%fq(ilgs |>églrvggugb§§po¥|%¥§?x§} klsgcggmnce vy thatma rg(r)esent

i foﬁ?ﬂoxyég i %Egﬁg'bspan K RlaitheiSira PRGRS fstamer svstem
I i i
108 o e parieir s lerplerel R Prdd BepaSenihy BT 107 i prter o

e e il odE i o Balis Vit 6K py more insignts
H\Q@é {'3‘}’283{0&8%%%%&“ .l\'l{/eglﬁ'l r%gﬁagém&t éﬂ%rﬁ'qgé can be coupled with

@gmdﬁe?gn Qgy: ‘?nodqﬂ dB{aegtSFé ﬁ% HIEP O S s ok d? rr{BHeéséry for

IS e|t er 1n e neta or para position relative

deh%rrhﬁ%otﬁetfuﬂﬁioﬁg IaferoddsefREPldscriBed 'u*?tl'ffé-'@é&JnH’&ﬂtu rF“?:u’ther as

i or ii. Also preferred are substructures i and i1

deBchibas B SEMBHABBEIEN belbwe ftké s¥ REHES cabableiof gkHEt@Ling one or more
integers fromone to ten. Preferably, in a conpound

tiddekén BrddrIo keff@ét portfold rebarificing! eURbrdingi vedith Mandfsrhent
preferably, qis 1 to 4, especially 3 or 4. In
syslest 11 04 od portiolioimankhget spdtain 408 ¢ sb@tolided WiRB ah exXddidtion or
and R33 independently include hydrogen, hydroxy, C
catidraxgnagdmdntadyisidm 1a0 dorttgathecatignGindifrandmyissioRioé bedearetb a
conmpounds include those where one or nore of R30, R3 1
tREhfeduRI8.garlECNy A 8gete. (Mdbsbownpf erred conpounds
i ncl ude those where each of R30,R3 1, R32 and R33 is
[A938]o gehcanding tp @0 @ERbadimenhefithe pregent irivegtion, ithe system can
useful values of ¥, Uand R, R3, RO, R', R38, R39 .
cengtred® sytemesetby st loggingdhe peinitipp of theotep dened shodel portfolio
i ncl ude those where U is hydroxy. [0066] Usef ul
f@b’f‘rﬁéﬁw“%"'ﬂ’n@% o%e?tHB‘éqé‘S&ﬂ’?p%hhﬁﬂ be presessed opg L o tgpfpor as a
o nore than three, A4 and A5 is
qrwép of ferlive areﬁrﬁﬁesseﬁé@r‘aét B R BRPTINg o9 bipedormed to
rre

|°°8 ﬁ% ﬂﬁ%‘f" yciy&rlﬁgi)lgglr?sﬂnah%s . I cul ir lay restriction that
p‘f&%’%@ Sl BT S AT A B o
a? 'Tﬁa%‘ﬂfjﬁueoé\mﬁﬂié/mégg#%sg}’*&gg%g?gél‘}%%gcte%n déi‘%i% WoghelRbael, the

!t; iﬂa%bem %ﬁ\%dglratéala%p@éiﬁé’d .namg r@stha.o%nd if
eger rom I's preferably 1231 or

ép{ﬂﬂ@éﬂle Ena '?Qél.ﬁﬁng?flve@?tﬁﬁg B Srbedte8 dsGpRBaLA @?th@freEﬁEm & action.
I i ncl ude the ['owi ng: and[ 0069] Ot her preferred

compounds of Fornmula I1l, when R2 is ii, include: and
wherein Y is selected fromt{p group consi sting of
hydrogen and F. [0070] Conpounds of Formula Il when
R2 is i, or i' whent is 0O, include hydroxy ethers

such as:



wherein Rl and R3 are as descri bed above under Fornul a
[11. [0071] In all enbodi nents of Fornmulae | and |11
w@oenrAaLzBng where t is other than zero, the coP@DURZIST/007420
have the followi ng general structure wherein there is
at | east one carbon-carbon bond between a substituent
and the nitrogen-containing ring: [0072] The conpounds
of the present invention can also contain a
radi oactive isotope of carbon as the radiol abel. This
Thid isrtben cepe atadfun @iidesthaiorspwhidhsee processed imthe order specified
radi oacti ve carbon atons, preferably 11C, with a
bydbe ipfesorting. | Afteryvants \the résattingf subhmobielodonsistedf§ arealédred list of
for that atom It is well known, in this respect, that
seguuties and weghtings @ndl camere substituten fararnodel pdrolfaowherever one
of varying7 007400 26 isotopes, sonme of which are
I ERAUWREL i ve i sotopes. The radioactivity of the
natural ly occurring elenents is a result of the
[(094Q]r ol If Brocered es @r9’9‘|‘p dBE‘ﬁS‘éRﬂ?eC%T be haaded %W@’b’é&‘a' groups
and is connnnly referred to as ackground | evel
tE%‘r%'o?ﬁﬁ%S@F'ée RIsinegeed, ps ?r?@t Bf %’é%ia"?‘ﬁ\% ﬁﬂP%‘u‘Prﬁaﬂ,“é’ then
ecCi t hat than the natu
An iadak eh e imdbat %ﬁﬂéﬂ%ﬁ)a'vggﬁﬁ?@"ﬁaéw@wmerum@r example a
ition cla

"E‘SPB%‘H{HPOS%H"EH‘ZE e B sRRR AGaRfr Ths reslting sub-
rm:njjél @ﬁt ?\ aalnst %ﬂggﬁr{}%é @E\P%&?ﬁmﬁéqga? H‘ﬁpel& Eﬂgréc”?om that of the

conposit1on can _
G A, S0 o OABERIUT wrrver o
rgab n, preferably 18F, or a chelating agent is

Fnked to the styryl pyri di ne backbone through a PEG

[6ba4]", ﬂeeera.a?ao BAB AR RIMERUTth bredleRPinVeStidh! iSa sdBfodel has
fluorinated styryl pyridine, 2, displayed high binding

tidehi dibAted (M 3 Modd); shdiMen tHAtenedersuBYe@ENIg chEagsd(e.g.,
showed the greatest affinity. This is in contrast to

telchl1H€ BRam lesBSent WisigH), thére dre to WeBS8 o éddiRtruct the sub-model.
affinity when nononet hyl am no substituted. As shown in

TSeharmesotieGcdrebe ratonsadctod &loel sargtohdsy discardingfthé leyisting sub-
performed giving the target conpounds. The synthesis

roddel amddakimvi@ig itive Sattieerdescribesidbiord (o premte paesy sb-owdel, or the
time of about 60 mins; radiochem cal yield of ~35% ’
qhapgelrhangesiottbe modeh dam bh éplopagatedr ta thesiub=r98de!. frdpagation
specific activity of fromabout 1,000 to about 1,500

v kapylloading {h asteshirestriqtips PO@ PErcegsingrtherady lagnapner similar to
styrylpyridine in normal mce exhibited excell ent

the Rreresainetysseite seain e %‘?ﬂ' W'MQ%B?@ s &realing g revised list of

I njection. Autoradio ostnprtem AD brain
<higpges that gre subssaep 68‘?%@ toflag PPN PYRIMASH- eFH%PQGa""g

RaErs i RSt ogh AR BHH TRerbeY PRLRIPY BpfRngiprocess
v ELATN 2R Wt PESLS10R1 S bBhURS B DERc P

eroaryl

s%\é[:?lglré‘ trictiof. ' ééﬁ% 'reétﬂgtﬁgr‘%é cana%dafgmoga%%bg oint m the process,

era e val ues™. scop oc cl

I |
RIS nRIEBE ERPIR D S¥PLlg UK TePRTH ?P?gré‘f"%S*f'“ﬁm s
heterocycle heterocycle(ClA )al kyl or C3-6
cycl oal kyl, contains a ring substituted with one of
the followng: Cl-4 alkylthio, G 4 alkyl sulfonyl,
met hoxy, hydroxy, dinmethylamfio or nethyl am no.[0075]
The conpounds of Forrmulae I5 1a, Il, and Il nmay al so
be sol vated, especially hydrated. Hydration nay occur
during manufacturing of the conpounds or conpositions
conprising the conpounds, or the hydration nay occur
over tinme due to the hygroscopic nature of the
conmpounds. In addition, the conpounds of the present
|nvent|on ~can eX|st |n unsolvated as wel | ~as solvated

o . T T T o o o s



et hanol, and the like. Ih general, the solvated forns
are consi dered equivalent to the unsolvated forns for

wo b@7pwogdbses of the present invention. [0076]PONrER20am§07420
vari abl e occurs nore than one tinme in any constituent
or in Formula I, la, Il or Ill its definition on each
occurrence is independent of its definition at every
ot her occurrence. Al so conbinations of substituents
and/ or variables are permssible only if such
appliexl depermisson astdciativity andisbenudatiolyrpdepertied a7 iheTestriction, and
term"al kyl" as enpl oyed herein by itself or as part
onfthamigdiighmghoaen fasfacpriprt suliaede! sonstruglionand br anched
chain radicals of up to 8 carbons, preferably 6
[@@42onsFigndisca fpwfchaginfy progegsien §erf@rmng é@atnr@ﬁmf the present
ethyl, propyl, isopropyl, but f-butyl, and
'm\%ﬁeﬂyl‘”m‘f%‘mj begies alestap S@r{mrem i l%g%@rrﬁ@\eéuhntiuldual
mean a straight or branched chain al kyl radical, as
inyestrAegt %ﬂS’GV@‘S qfyiate frophtheRadel- I'%Hlﬁ pesxt $ten §?12e3“b -models are

n at om Iudln but

d%ﬂﬁ%? bg argl ”%%?tn%i’@s f'%t?%%%? ?orrﬁﬁcapq&@g LR

I P 1
S0 S bt A O
eI;](grngx & iR ng a?l) % Nl fﬁ%n%?)-%d?%] 416 25855138 v&%etg Qone or

or as T another "group refers t
RIS Bk Y500 0 e
c%fbuﬁﬂ@& %( eééachecff%'\é]sm rﬂctd%?é éfféz:rt Vﬁ Er@r éha‘?{ge%‘%@ﬁ{ gel During

group refers to an am no group is substitute

tHYstslfbﬁ "M?e ﬁldf\)fcljuél %@H&%t@%r@?écdameé %‘:‘;Sd ohQQ84lb -H&S‘del collectively

term™hal 0" or "hal ogen” enployed herein by itself or

A% §Rub, Herab\PinBRiasHgBHciEREL RektBtéd 504, %Q)iuﬂ%h%fril%de orders,

quorlne or iodine and their isotopes. The term

aré geheRAtERd exé&lited T SiARE td effdtt ive 5956t PekiIRBEGNY efined by step
hal ogen i sot opes.[0082] The term "hal oal kyl" as

s=npl oyed herein refers to any of the above al kyl

groups substituted by one or nore chlorine, brom ne,

[6048) i NEIG13 is @kanesnvihbhof dniexemplaanittarfdceraf mesyistsm for managing
preferred, such as chloronethyl, iodonethyl,

nodedl$ aod spbirhgdels thak niavt be pan of asybigm acaedding to an embodiment of
2-chl oroethyl. [0083] The term "al kylthi 0" as enpl oyed

the: pegsenbipventien.f Foim 60 npludesfa awobece! tghd a}s’ngéhé tep, egch of

a thioether of the structure: RS, wherein Ris a G-4

vgplwpefgge gwgprqm@legﬁdgq blogke irgdyding, gprﬂ*eﬁaq{qs which display and/or allow
"al kyl sul fonyl " as enpl oyed herein by itself or

ety tof sata fek RJEotHp- W@Pé'r'ga'c‘%g%{“gfﬁﬂ de}'%e’é?mP'ﬁ@’ interface

i S

lrg(%{l) tu{trggg/ﬁwgﬂg tl%l%_}eﬁrt?swgh | MO sgwf‘afév%@s%?l ﬁ,}algsmstmg sub-
%@%%m?rhﬁ% %f't&y%t?@ e PP GlBE ioBet cpsemgerBpodes
Bl ARERRRAS dRGLE ERSIPBLLR B Eh5A8 RN o properties

car ering p eny

ronaphthyl . [0086] The tern1 heterocycle
(QUd{ﬁ%bgﬁ%ﬂycllc ring", as used herein except where

[00i4d. B¢ Qé@%ﬁﬁq a p%rtﬁ:ruﬁé?ln%é%l o? ng mdB%ntiﬁé &fhphs d|splgymg the

nono- heterocyclic ring system wh may be sat urate
SRLtoH P EdRdoNESH 4 Qﬁ@sé@bﬁ@uﬁéﬁé&%&%@ é?é upahiRANo MihiEy BBfsub-
fromone to three heteroatons selected fromthe group
consisting of N, O and S, and wherein the nitrogen
and sul fur heteroatom may opf4 onal ly be oxidized.
Especially useful are rings contain one nitrogen
conbi ned with one oxygen or sulfur, or two nitrogen
het er oat ons. Exanpl es of such heterocyclic groups

i ncl ude piperidinyl, pyrrolyl, pyrrolidinyl,

i m dazolyl, imdazinyl, imdazolidinyl, pyridyl,
pyrazinyl, pyrimdinyl, oxazolyl, oxazolidinyl,
|soxazolyl isoxazolidinyl, t hi azol yl, thiazolidinyl,

o, o




honopi peri di nyl, honopi perazinyl, pyridazinyl,
pyrazolyl, and pyrazolidinyl, nost preferably

wao kicarmoghol i nyl , piperazinyl, and norphol i nyl PCT/08881/007420
The term "heteroatom is used herein to nmean an oxygen
atom ("0'), a sulfur atom ("S") or a nitrogen atom
("N'). It will be recognized that when the heteroatom
is nitrogen, it may forman NRR noiety, wherein the R
groups i ndependently from one anot her nay be hydrogen
moddli aslisahd yépreS@ntdtianB n® af hel rest@ctidndthbbgalrty imakired op that
benzyl, or RL and R2 are taken together toforma 5- to
submmeodr Tihetsecodtjed and relatyeopeigbtsalf isgclriticisrage @jscSdisplayed 306
NRO in said ring, where Rc is hydrogen or G - al kyl.
gndos8NgFlas anernmvigrtes theasuptmodslse Misl opdels adesiuh-medels shange
to groups having 5 to 14 ring atons; 6, 10 or 14 p
tefopghewiibe shisteat updates@yeiseot ta’rtl’"é)ﬁﬂ%ﬁms%t!m gicanvays show
carbon atons and 1, 2, 3 0 Xxygen, nitrogen or

r
theIast UR&Q BRisHnErmatiafe ftds esz%m?ipé@ egit mpdebpesitigns directly within

groups are: thienyl, benzo[b]thienyl,
thigstata and thg tlﬁ?réﬁ;aple fpmrfamgﬁ*% mﬂse qh@f\glﬁs tq)mea?ﬁsprmode'
|sobenzofuran |, benzoxazol chronmenyl , xant hen

amhrsfﬁﬂreefz/ fheyseigs b s gyl 7 umt?ﬁrdgggfey%/nt kinds of
I
ST ool S R sty s

4-85E0PR SreR s 'v'ﬁﬁ‘f"e'ﬁ‘%fwgie B8 " hapht byt i di nyl
[88&%‘320# nX lIS a‘ﬁ%j? 'r(gwss fl {'ve(ﬂa@r'laﬂyp é‘sadntlng @&%ﬁ’n&l performed

car pazol g carboli1n enant
iR edd %é Ql dtithe prRRERARTEN RN aﬂ‘)ébrduﬁ’#" 14 bﬁ%’odlment
I sot azo y noth|a2|nyl I soxazol yl urazanyl

tﬁé}@op. heRo @?dzﬁ )SI'O&VSQ %Bﬁ)depﬁ&@@ ﬂ];reThgluﬁgé %mﬁﬁ%‘tlﬁﬁbl prQEesses
"aryl al kyl "™ as enpl oyed herein by itself or as part

AP 1RIngIpredesSRf and dafy éatitiebky! or OUDS as di SCUSSGd
above having an aryl substituent, such as benzyl,

[pbaeyy | edital protess N begink zeudy bnd [pPEHlds Ab @tdtﬂaémaﬁi@%ts

of this invention is related to nethods of preparing
rocgeuUds Prioblenn ambEeisiprodedss 482dnradts withQDRild prieess 404 which
synt hesi s of di nethylam no substituted styryl pyridine

inl @rrnvsteracts Witamdies tdgtd 406 r Ohe gydbddra cinatysisqarodess 432 outputs data
shown in scheme 1. Conpound 1 was obtained by a Wttig

to @atsta doadostpesatiordprocksd 4@8 which ocutputs to the model loading process
(di net hyl am no) benzyl phosphonate and

490c hTher etpebiromanoks yeading progespf €3 Pl inter Raiehing process
tert-butoxide in DM (yield 62 %9. A direct al kylation

9. dBhative Rragees 436 (az_QC(’EmtSI“t?@r B@%‘H%’Fy?%ﬁ [ iR% {918 4P are

'?ﬁ'fﬁj Y3 @Eg&{ggﬂgé gﬁ%‘zdﬁ:fﬁég 53548 E%F?%%?g/ag SaPen 418, Bgteh
%?Eﬁé?%ﬁ*%ﬁbggpwﬁéa: %{ﬁ?aaﬁ%«% ﬁqﬁ&iﬂ e Sy ?’fmv@ts in

S
%C“%%C%‘%g%%i s et QLML FE3HhS bl Sod oo
08 55 sl AP bl SRRl LA From 2 core

er re

rﬂ@&é é‘ gd tSQ-@%?‘ Pﬁru%hb Téel). IheVddib ‘?néd%? 50% in 8;5‘ Hgmger of

can e eas tered out” after the reaction an
éacbsﬁttﬁafdmg nﬁ%&uéé%pleoortélééd&m I%\Eiln? rAbUAE td 30% of the
required he al kylation of 3 wth

fl uor oet hoxy) et hoxy) et hanol usi ng sodlun1hydr|de in
THF obt ai ned conpound 4 (yiejgl 30 %9 . The nitro group
of conpound 4 was reduced using stannous chloride in
et hanol to obtain conmpound 5 (yield 58 9.
Mononet hyl ati on of 5 was achi eved usi ng

par af or mal dehyde, sodi um net hoxi de and sodi um

bor ohydri de to obtain conpound 6 in a relatively high
yield (73 %9. To nake desired F-18 | abel ed
dlnethylan1no substltuted styrylpyrldlne derlvatlve

A =1 o~ e o, A~ o e



nitro group of 7 was then reduced to am ne using
stannous chloride to give conmpound 8 (yield 16 % then
wo odooveeas by a di net hyl ati on usi ng par af or mal de¢y/us2007/007420

sodi um cyanobor ohydride in acetic acid to obtain
compound 9 in a high yield (95 % . Mesylation of 9 was
tried first, however, the nesylate of 9 was very
unst abl e and deconposed during the preparation.
Tosyl ation of 9 was acconplished successfully using
gadiicahdeotprises 20%iIBM) 8 200MBPTE SSEMO, @hdt 396 NI € Rb8trictions
(yield 4 1 %9 as the precursor for making radio
Soshereanppjiéd id theStdnEMiode ! SRENC!iASCHISIncRidBEldEektrigtion allowing
[ 0093] Schenes 5-7 depict a synthetic route for
reocpmenafNiké stfeokiYKE ) but probithitinepdctiags of tobacsystobles{ssich as
of several internedi ates useful for preparing the
MO dgeerdingly, tieepurehasing ohMO3sialinwed byrestriciens 226.t Aecording to
synt hesi s of radi ol abel ed and non-radi ol abel ed
afopbodidend pf thecorepertrinyantion] a cetsnpedelds adipsterito allocate equally
i.n the conpound nane neans "internediate."TlI TLE OF THE
theENITP 09 s M MeqastATRHOrS P Yiigsin/QUEENG 34rive at the sub-model
PORTFOLI O OF SEPARATELY MANAGED ACCOUNTS .
q5t0gd A PMREREE TMSRE 19r EHYeAne NIER -6 a9 yP tehihe original
Afagg})l ication clains the benefit of priority to U S.

®vi si onal Patent Application nunber 60/785,367 filed

BRadf poPis diisirorapanalpt PEPR PR AER CHaRER & 4 Bystem that

| NVENT] Fi.el d of the | [ 002 .
FRVEen Uy Bttty s T ahene R RgR rrsgeraine to
IS Y VR ) e} A e

ﬁv%h@gﬁ?ﬁlfbéﬂﬂg g‘uﬁl{/e‘?% %f %‘%(ﬁﬁ&?sﬁ%e@%ét{%eﬂgnttf FhisGfumber can

y'a plu i nvest ment” accounts

A ORI AP LS Pl oS Tl e,

r§5 BEYnERIAGE EcATHIS BBt SR YaridtionesR4in sySfentd. R %olio

ortfolio managers work for investnent nanagenent
rhhhdgerd fded REBAAERSr vieWsf Hows 8REHIN dt@olihtdane ipakforming.
tradi ng markets and business sectors in order to make
[eBa8Y t Fove 8D0RBiccRqbEiHOs Shd biFd’'$ Beé NiewnNA§EE can view accounts
portfolios. A managed portfolio will serve as a node
ipodéviatianofréro rtheig grodgbisute nedef, bgrbid gainjioss) ygresfoorhance, and by
i ndi vi dual accounts, quite possibly hundreds or
a hombandikotbér metmsntThioviesnie compoeed pariaritycdf @ugrid 602 and the
havi ng hol di ngs conposed of a set of positions in
HetSipotioaiiertd. The Hotspalddeniior 684 sbpws adraphical iew of the
financial instrunents.‘[0004# Managed accounts (al so
ipformatiorgmedrigpelegied for displauntbis ApBhiGRIVERI REQVAGRSI@ histogram or
ﬁ%gugs. Portfolio nmanagers give individual account
Hemofimetisp feralnnsrbestsalaceeunts SyRREL: plefficounts can be
i%%atigy for their accoun@ and/ or allow the accoung
g8 PYiUsinatPed|cduters of gliss AreRrnting ComReT askUtint .
As a.result,.in practi many account.s. in.a,sa
BIIRETESThe st Fanclidonn PeledS martsaripin iy i{ts reg and green
N n Jl_differ fr { . .
LBt e HRRA N Roliear Byl iy 4. SbL R EYin the grio
. ; _ _
o A O B AELe o anR AR GBI oflE B Ce sorting,
account individually, on a day-to-day basis. Instead,
a portfolio manager makes degésions for the node
portfolio that serves as an exenplar for each
account's individual portfolio. Such decisions are
sonmetines called "investnent insights" or sinply
"insights.” The portfolio manager will determ ne a
list of holdings that serve as the best possible
representative of the



portfolio manager's insights. Once this |ist of

securities or financial instrunents has been deci ded
wWa@p@/113085i s represented as a "nodel portfol i oPCT/BS2007/007420

nodel portfolio may also be called sinply a "noder or

a "benchmark" or "benchmark portfolio”. [0006] A

portfolio manager's insights indicate the node

portfolio but do not indicate how to adjust individua

accounts within the portfolio. Adjusting individua

wingalfres, iisng dbteetinges bakategorypgrouplegsl etnki Tige gidisBows relevant

buy or sell securities for an account's portfolio to

agcoun infloovetier cundi prowdes atroechanim fpritbe usehtatdrillgioge into the

cl ose as possible to the nodel portfolio recommended

Single tAvsbuaicenage mealciereéend ibyi dpuble-eliskiogran araw opeglicking the View

rebal anced to correspond as closely as possible to the

AvsounidhuttomBRfagEine ysentipealpe pelectya rafiaef reséargebalageing, tax

i ndi vi dual account has restrictions placed upon it and

heprastinaniecrrenagate medel ghangess Peperfere othep Mivestnery or account

procedure. Accordingly, each account nust be

razintananee FCtiNsal anced to i npl enent the insights while

[.ng jnto . account the restrictians,and conpliance

ﬁ’@@s p*\é(‘fﬁﬁ’} JpNAgemeniSysiepacioding fg .0 %EH{HJ&HHT‘%’ ofthe

i ndi vi.dual. accounts_i managed ,pqrtfolio n be ver

RPTRI UNEPA S RS A SMA-RbRET vt o g ligtiops; fist & fighlaced on

a%e c%croﬂlqt eTrtng sef 8 .egn%ﬁor?ﬁc CaY Bé Ra '?ulﬁf@ésﬁ%r%rdytptéllgﬁ for the

scales (yearly, "brannualTy, quarterly, nthly,

c\agzﬁmnyof s%@i-nand?lg%'gsiaH lé&%éé’e r%rstﬂ.c'ii{)ﬁg.uJAQE%tYi):tior@Rianagement
of wor

enor nous anoun can go I1nto r ebal anci ng

ARG is PRAVRYEH WitHs the iﬁ%{jr%c?@f%ﬁé%%té}ﬁ?d for new and

I nproved systens and nmethods for re anci ng

[bPEH1Y | INFELAS RO BAF b¥bAL Bn@rBBAgEGH, RORArLES 0P thousands of
SUMVARY OF THE 1 NVENTI ON [ 0008] The present invention

dcebaht8 St bAck & HaHbes kinkis df Y& driteBRBAGR FHor ¥ E! PG without
managi ng a portfolio of individual account hol di ngs.

idiR8h AvRmditdisN gebAlandrs aFUR Bitlaridey antase, allocation rebalance, a
"sub-nodel s can be generated for groups of accounts

duyatigicebainge| ogrebakinte of bthes accdunt ©x seturityg levetietharacteristics. A
portfolios. Sub nodels represent nodel portfolios

falf tebalawewill tattespt énbringeag latcowgs coapéatelyiie tine withlzemodel. A
nodel portfolio have been nodul ated by specific

vinjatorm tebiadarwie wi onhyi issueewrectiog @rdersfon acooubtsrtbdkare outside of a
can be used in place of nodels for groups of )

dertainybandl measyas elativato aiaede! c Afeh Releeting particular accounts in
restrictions, in order to efficiently and quickly i

the B&F%é"%ﬁ%‘ﬂﬁtscfﬁﬁ"t’ ths vy capfaynchithe r%‘é@ﬂ'??et fogk Alternatively,

and/or security weightings described in a gﬁb-nogel .
rep@lapce 5PD §e§WWP3~mﬁer WIBAE@ $PYMmACRBWY- JRRA T ngnag a
t he parent nodel he al sqg in fact be identic
simpie RGEains PORLETRolE! SmEAGm 1o MRISLArR SRowde g on the
sub- nodel represents, an account.that follows the node
P e Eeh (ERRES TSRS B Bls RASAY. o) Tahdes the

i t, of .l i A \ IS ie: . .
OB S o8 o\ 8 S Bled BBRA 910 BB S o i wi
e f ' . Q. . .
Rl 188 hao TS B e FRAELIBIR 3B, 1 showing
st Ut sggﬁ@/@c nfis! it AR plYERC WhEN Be @BhIaRES WBLAChed, the
that are subscribed to that portfolio nmanager's
particul ar strategy or nodel while applying individua
restrictions and conpliance #yles to each of the
i ndi vidual client accounts. Trade orders are generated
based ont he rebal anci ng of the individual accounts to
effect the rebal ancing and inplenent the insights.
[0011] According to an enbodi nent of the present
i nvention, a systemis provided for rebal ancing a
portfolio that serves as a nodel for a plurality of
i ndi vi dual investment accounts, each individua

g, . o oy o o e o



i ndi vi dual investnent accounts. A rebalancing facility
is configured to rebal ance account holdings in the

w0 p@i7aie®ml i nvest ment accounts based upon PCT/US2007/007420
correspondi ng adj usted nodels fromthe nodeling
facility. [0012] According to an enbodi nent of the
present invention, a nethod is provided for
rebal ancing a plurality of managed investnment accounts
based on an investnent nodel, each of the investnent
progress freonitoc Isugidagedicpatinubablyo Asfinfosmeticn apel dackgnd particular
zero or nore restrictions associated therewith. The
batcHesdre fioishedsthetgrpph wiill apdale itashow azdecreaset in dne number of
sub-nodel to a group of the plurality of managed
gogoents remainieg toube tebalanceds and adprobables insreasgsn the number of
defining a group of restrictions (possibly of size
arders)gengmateds &t @prlitne. the usrr cepAal Y ongaigeapalance. When a
i nvestment accounts; receiving an investnent nodel
rabaleRse s ishest @rhalied; ﬁévmaraﬁap%ﬁw he alwde%'m“&' generated
the group of managed investnent accounts based (P
QrdersiGapeia viewedmbe e piisgentRystam. tagig; is figeundo’ functionality,
sub-node| .[ 001 3] According to an enhodi nment

@ﬁ?rq%% V%%e SEOBre BT S REa o e PPGPFY stals and can be

ssy:?)nstru ted cal cul ated, the sub-npdels can be

SEaEN q;nag ‘storage facility (e.g., in a
[BQ%?]? ﬁsﬁ?? rrjlngq,ﬂ %nfe'rl\t?())dl %F\t Hfstﬁg m(?'in%ﬁllgn the (%?tem of the

one sub-

Jr(g%erﬁ\{rgfﬁ\‘\tlbn Ay 'u?éi@ée ?g% 8*‘ morr? EYfNe“fﬁhémeg 'EBP’?%’I%% ms:

s are genera arge group

?ﬁgh;’%ﬁ H@g d?ﬁg'?'licf:'t"IORRém]_da:‘?g e%ﬁa lvqiSEHfbl)r}DrgBFIta%ce and
ther eniiRYiei8x heReslQ Ugﬁgﬂg t@é‘éﬁ%*'%ﬁ tJb@ratt@\‘éQhat can be applied to

restrictions agal nst [ di ng SoO-Ca sin stocks'

It RS ®and8of bBesiMs it aftigid. i ctions are the only
restrictions on those accounts, the group of accounts

cag Fdishist niomied @s%dftald. 1)ng sﬁmnﬁ%r&aﬁéﬁ@f métridsdtiro gy
the Large Cap Val ue nodel hus, one sin-free

sub- AR&\&anas ¥ dcbsurds rtﬁbﬁhﬁ?@ | ﬁthl EIOSH AVadentd Bnd

ten thousand accounts in a portfolio. [0014] According

to omxpesiredi ment of the present invention, sub-nodels

are constructed automatically by a systemt hat
examsusmadeuhiheke pedvide ah lefffidierd ntechdhsm @nmrouidiegiretgde

a set of restrictions for an account, the system can ,

f i r stcosgdinnbe, dydatildirg mstictionslet@amaorel.i These speartsdeiculations,
exi sts that correspond to the conbination of the set

of r esdraliowisdhe ugeul sdeedivergehce (usifalhiediotSpot Monitor) relative to
Consequently, the systemallows sub nodels to be

shar dbe sestoclionradiystad subrraedel giegharthan jushreptiyettp @model.

this search can be inplenented in a variety of ways,

i nel $ondeg Beadieai—ini aigentoancgenedate therugauyaleme qﬁ,orders that can
encodi ng sub-nodel restriction sets as a coded string

t hat RéffpRiedRysfupgiiona) gelignserithia XWMde g, yitators refalance,

sub- nodel al ready exists _for the conbi nati on of

and REQR3GRIE £hareg)s XN geryidesa meachapisay - qu orders by

can be | oad

d d. d h d t
Con  Veripps ShArablETstRs o o prder. IppldioBdiekeT ﬁl%es Bfem g broker.

f b
Conpoings® g S ok SERIRG sSRBAToF bl undgr pn omnibus
store. Perfornmance benefits still accrue to the

rebal anci ng al gorithmin suchgacase due to the shared
nat ure of subnodel s across accounts holding simlar
groups of restrictions. [0015] According to another
enbodi ment of the present invention, the adjusted
nodel s al | ow anal ysis of accounts to identify account
drift relative to account restrictions, rather than
solely relative to the naster portfolio nodel. [001 6]
Further appllcatlons and advantages of varlous

. Y a1 e Y 1



nodel s and sub-nodels. [0020] FIG 4 is a flow diagram
of a process for efficiently using sub-nodels to

wo ewalizese i ndi vi dual investnent accounts accoPdi/n§2i0T007420
an enbodi nent of the present invention. [0021] FIG 5
Is a diagramrepresenting the rel ationship between a
nodel and sub-nodel according to an enbodi nent of the
present invention. [0022] FIG 6 is a screenshot of an
exenplary interface of a systemwhich allows users to
Vi ewaacowtnasd bjoaivnaithat cofnedrack sce haadiedvwithirgXWM, wherein
nodel / sub- nodel . DETAI LED DESCRI PTI ON OF THE PREFERRED
EVBODIaYENEIIiSIOD2E] thlthe apprioprigtleemsntnisrbyerdrioos altegatioe methods
enbodied in many different fornms, a nunber of
i |1 uéineladingewighms dmitehier ageaund sizer Pisied sizer enfillediiardenarsount,
under st andi ng thatthe present disclosure is to be
consiradaalya8iCpr ovi di ng exanpl es of the principles of
the invention and that such exanples are not intended. ‘
t o* | iBWsinesESarvigent168Se 9 X¥YMrspesifie AysieRe rarabilities, including
described herein and/or illustrated herein. [0024] '
Veal rebatanesyddeharvest aPd 88 Poncer ned primarily WI th
asset_al |l ocation, Studies show that proper asse
al 1 o &HePBH G aPB'd’Qé@“FfPHRY aiirgPay BE 8 epbas &Pe" used in the

returns when dgne_in junction vvlth roperly
mai nPAFFREY "B’&P{"P’M‘?'c?"ch%ﬁ hne )i pigIhg rfg?fg@ésrrent

IR e B SRR, |01 e [ e
[%%gg eraiébear} %8{5‘?'%% sg{v?cetssgﬁga)sy%\%lﬁ?r%dort Oﬁt @r‘%ﬂt\y o t fa%ucu?ar users.
Ut (RIS LA ARS8 A3k
sﬂ@%e@taem)u?ﬂé?ﬁ% {)ﬁg pcgﬁg%néﬁé% O%tfia Oﬁd&% il lYth% rtfolio

accounts to arnci ng an erren

rhasdddhisthe b BAIRTREMe ddRiEHs, ABWRLSY 'tf?i%sex%)ééf ﬁﬁﬁe@é\gnce to take
met hods for qui ckl'y and efficiently rebal ancing

pridgity/ | Fhiglis SAMBHTY & stkedtidrBR maANSRs it that Bﬁorﬂi‘e‘“s%éfdﬁ:tated by
according to portfolio manager insights. [0025]

dP6IRY tharrit ket fop eaa il This paiity @ thehtread afi@ mténpm@a by the
al ong wi th nunbers representing percentage allocations
drierigagdgctiation iseiviceHordeteraiipé auhich sadiebs 8Ryule deyivdn erlority in
the following list: {(IBM 10%, (GE, 10%, (MSFT,
ek@edtion( MO, 109, (NKE, 15%, (T, 20%, (ITG 25%}.
The security identifier need not be a ticker but could
[aDS4] beThetaxint splecticseneinbdeuseadby tatialancElsShépy IpBvpgEgate model
Val oren, SEDOL, a conbination of |ssuer and Coupon,
cbapge)Tigan eitet bfpblﬁq’ dtIFE. P rrstous @wieastorpized sax @D?f ithm.
as a list of securities plus percentage allocations
TdyRialgryithan bas Pren gytensive rtpﬂeésaﬂdi ty?l@a"wouwiea lpetter results than
characteristics. For exanple, one asset be
AU S, 5ante 9 GRS RaLTIE TPt b a
%bg %“s Ratln Aal or better, with a Duration of at

NS 3“?%%?? ut less than 5 years, with a coupon of

fgﬁgﬁést V3iel e fagd 'ﬁéﬁ&%m P rEpPB s PeglRgjuces the following
fg?c’tf.ler na?%%&%e%[ltln f néy%?ﬂl Jg"tjjtg artc}'I %‘#r?ov gss?a‘\n |es and for

verinve or accoun
[

SRR, L, s i OO G e B

reasons are: ( 1) the portfolio nanager nakes an

insight triggering rebal ancifg of the accounts, or (2)

an account drifts out of alignnent with the master

portfolio over time due to application of

restrictions, or due to security price fluctuations,

or to changes in other security characteristics, or

(3) the account hol der requests certain services, |ike

wi t hdrawal or depositing of cash, or harvesting of tax

Iosses or galns Portfollo rebalanC|ng |s conpllcated

I " o, o ey o o o o



hold a security, a requirenent not to sell any
hol di ngs of a particular security, a requirenment not
wo eoogaldosspecific tax lots of a holding of a pBCT/US0AN07420
security, a requirenent not to reduce hol dings of a
specific security below a certain percentage of the
account's hol dings, or a requirenent not to increase
hol di ngs of a specific security above a certain
per cent age of the account's holdings. Simlar
weights attaroaggregatelieved|(litectsly sectar granduwstnyl) and gragimg thése weight
securities (a "security list"), on the specific
chethges pregagated) tootinesuraierlying pesitioes. associ ated with the
securities in the account, on the specific sectors or
SubimedeliManagementissoci ated with the securities in
the account, or on any nunber of arbitrary
P958Fhct Subpgnddels gan bei cieatddinahagedjand refeasbad ivia thissearvice.
exanpl e, when considering fixed i ncome securities, a
Pu-mqdels aie kagednn @stistiens.rasqnecifieg abexe. antkpiovidg several
gual ity nust be above a certain |evel.[0028] .
waabflities to e Xdiamadus avkmasielt proxide sRedid|iged prg-trade
t hat, when created estrictions have an "action”
sofaplaneicerpRY iRl o e prsiapsr AR 14 Friaculiat hioh-speed.
estricted. If a nodel portfolipg re nds hol di.ng a
E68L 76 e alraitt sroPElq ey ST BF e igwing adcount
curity in th count_that foll he nmodel , <t hen
Gitistian tehoofel B M 2 tetiioto A fifted S TRiERY g LB Fhocets are
f Lainally.,. cat { .
RS0 BSPAPBGnE ihlEfgRitiin, Sl ety Fificfon s Bartcutary fo
redi ' Lve securities. [0029] The
%%%hgk%g%&%ﬁgakﬁgﬁh%ﬁéﬂ@%%ghting is redistributed to
[ AN nS: [y pecified in the
SRy P F S b MY e ey el ude
fosput Akbsidin toUimbéBméhiidofithe ?ae%@n'f invBAESALNBY rbfoting is
sector,"” or "prorating to industry," or other simlar
HnPloFed PGPSR BF8. bdlAHEHY via PeAWbkIL ddd BASRCING®RDB) on
to add the wei ghting percentage that woul d ot herw se
WanvdovacrtivaredSatred madditibhde senidas dry réquirg that are not provided
restricted to the cash weighting specified in the
b INET rgriGil], thd senvats can bheacsasked Viantbsnsahe —alalle atrethe Ul's
t he wei ghti ng percentage that woul d ot herwi se have
Basm Caspooeat Managerare [diresteduo iat serar side pesess caredngd the
those securities in the nodel that are in the sane
seatakiiity planeh ahichhindurnfagthesdicratsicalls teivhere Heeysreas torgp.
that is being restricted. The allocation can be )
(958ht edhpRs@IENS INVEARTOB TS RAAIMIES to BHG'PESS rebrians. nyccording
usi ng the percentages specified in the nodel for the
oy l??'i‘qri esebedimentythe presest puentan ¢ALRISe PREPPHRd to a multi-pass

e ep| 7% BT Rt IFSaTBPAPRTR, [LISE Care &f MR Pl gipases. o
ARy SolR R o SR o P el kT e s
rtngﬁ I ] ‘[n%?)[\fglsq}m oa:‘ S&#—Hotd\él B ée&%ﬁtg:éé?thgu#o%egf percentages

i nStéad 0 SEec here ar

gdé@af if’i\pPJ ;%r%hé‘g aE‘é‘éJ*J;‘P:S’s%eQ éﬁﬂvé’élm%%t&{e%f ¥r bdridrity Holdings, or
ecurities, or based on specifiC securrty

(St | ' (0} i toai @l
O G B o5 SR S R o e B DRV, TyRE i coc
outcone of a rebal ancing session is that many
t housands of accounts are rebgl anced, each account is
still handled one at a tine. The account hol di ngs and
the investnent strategy nust be | oaded by a software
program from a dat abase into the conputer's dynamc
menory along with the restrictions on the accounts.
Security-level information |ike prices, coupons, or
risk factors al so nust be | oaded by the software into
menory. Al of this information is then typically

o N g o Y o o ]



of a specific security (or security represented by

characteristics) than were specified by the portfolio
worewagess n t he nodel, the conputer creates a PEEIUB2007/007420

order for the specific security and, additionally,

adds to the sell order an indication as to which

specific tax ot or tax lots should be sold. The

specific tax lot can be decided by a variety of

al gorithns, including highest-cost first-out (HCFO),

dieeste; traditionalt segutity(ddse@ptors cars be iused withtpeseantige Bllcations

based on specific purchase dates ("versus purchase"),

ibdisatiha(relative hthettatal slegue) hawrpuctrofieath seeurdy te hdidr Agcounts

discretion. This one-at-a-tine rebal ance process is

may heirekalgnegdeithen i thie bierarchy ef suymade Iancieg gt to

descri bed bel ow.[0034] In order to achieve scalability

Jgfves. pabemieiingvidia ty kpldigeeh ghiheyande jebglaggad to a

still respecting account-|level restrictions and o

blengsad suicmodg| hat takepthe, highesirigws! | allgcatiqnrereeripges Age multiplies

been devel oped. Sub-nodels are simlar to npdels or .

themcdnnthieradividaal Beigings abliie slerye Irye! 9ive A finpkpercentage. If this

i nvestment. strategy, w.th the exceptiaon.th

et Sredare: FrRBrer Incdvittial SPRUGY eSS P AerRnt sleeves that

t he actual

>LTeeT : | o
SR R DR MM e rrese

G54 oA RS Bub LENERR B et R Al BT roe cap orown
0N pResh . RSERMEDE, B0, AR bl st Pebbome.
é@&&cfge%%ﬂne@ﬁr Cap CHWtnh 5R¥6S id iRabmhsye Ubt%lf] ge% MSFT, 40%

account trom hofding any tobacco conpani es,

ISR SR ARD, HRNSELUGEE @nbi We Lage @& Vil i¥PHEdE dPeIEd% AN, 10%
hol di ngs of 20% I BM 20% MSFT, 60% GE, and 0% MO. The

V8, 304 ecaht @3% §. Fakuire theMid it usertiohfieand Fixed Income
restriction and the quantity of MOis shifted to the

Ned\RSs AChald %%inégé nidt@alFuRd Mitlis cadee IBbid hélddh bbth the Large Cap
hol di ngs coul d be prorated based on wei ghts all ocated
Gowih e 1$egel Cabi\eslué Blekhes NBdeimadelbeseHe efheetianstructed
i ndustries, or other arbitrary nechani sns. [0036] Many
ihdivltsahyl for dfotta thedoptlevetailocdimndo alesivag(lLargeCapiGrowth, Large Cap
restrictions (for exanple, a "no-sin-stock"” set of
Yajper Mist Capsipternatibrigh fixed inecome gad tndivideaity foneacmsleeve (Large
achi eve scal ability by | oadi ng sub-nodel s and appl yi ng
Car CsawthmddRF &, 1B M@, J& ) espbertistigciedasmblendad gub-model.
t han repeatedly | oading the nodel and cal cul ati ng how
Here. thsugipr oharpeter ') Fepresants Butiplisalfdst: each i ndi vi dual
account. [0037] FIG 1 is a block diagramof a system
for Bl%4dasgmCap@Pwth 5(Ma64IIBNe MP.AdRDi dual

i nvest ment accounts according to_an enbodi ment of the

pr &s et iLaiesmetrsYalus, sHAhy ﬁffgﬂ- ®nt) udes a plurality of
portfolio manager systens 102, a weal th managenent

syt etf% dd Garydmig-see Futealfaed) ity 106, which may
includes a nodel and sub- nodel dat abase, and an

ex&cutQ e intenatigeak nintetnatienal metuabiyiad) of which is

coupled with an electronjic data network such as the

i nPerdBe Fixsg! Incomed) (fixed tneemMed HRLE®A) syst ems 102 can
ge client graphical user interfaces (GJ) conprised of

e Br of fornms for receiving and managi ng data
relating to a plurality of portfolios, individua
accounts, etc., in accordancg1mﬁth t he present

invention. As will be described in further detai

bel ow, a portfolio manager system 102 can be

configured to interact with weal th managenent system

104 in order to rebalance a plurality of individua
accounts in accordance with one or nore insights nade

by a portfolio manager. Walth nanagenent system 104

can be coupled wth the nodel and sub-nodel data store

A NS 2 1l o, o - oy I T
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[ 0039] According to an enbodi nent of the present
i nvention, the system can construct a sub-nodel by
wo poosti1dosndi ng the definition of the top | evel PODTEL007/007420
portfolio fromdata facility 106. Restrictions can
either be processed one at a tinme or as a group. If
restrictions are processed one at a tinme, presorting
can be performed to prevent conflicts created by
overl apping restrictions (for exanple, a restriction
that % dMSEFES to a sector restricted agai nst by
. another restriction). \Wen processed one at a tine, if
the s82%6uBM Yy that is restricted by the restriction
exists in the nodel, the weighting for that security
i senoitdlM@ed as specified in the restriction and, if
applicable, the resulting weighting is prorated as
specif%d0Gi n the restriction's action. This is then
repeated for all restrictions, which are processed in
the d%e&Aspecified by the presorting. Afterwards, the
resul ting sub-nodel consists of an altered |ist of
seeuri%il® and wei ghtings, and can be substituted for
a nodel portfolio wherever one is required. [0040] If
precexS#0Cas a group, restrictions can be handled in
i ndi vi dual groups that all affect each other, or
eneod®e8%aF a set of constraints or equations and then
run through an algorithmthat satisfies al
comst 10% mbid-capnulbtuahfeods| y, for exanple a |inear
sinpl ex optimzer or other constraint solving
al goriQ%iintefationalsultuahiyndub nodel is then a |ist of
securities and weightings that is likely altered from
t hat X% fiked grdogienmutuyabflrid, yet whi ch can be
substituted for a nodel portfolio wherever one is
[0860] r e8ince(U%1F ressied twige.ttbe peccentagnsi areadde te get a final
present invention, if a sub-nodel has been created
dislsiputiomindel , and then that nodel subsequently changes
(e.g., because of an investnent insight), there are
twe Vi MebTreconstruct the sub-nodel. The sub-node
can be reconstructed from scratch by discarding the
exi*st8%dB¥ub nodel and foll owing the outline described
above to create a new sub-nodel, or the change/changes
i n*t h&ed@el can be "propagated" to the sub-nodel
Propagati on works by | oading the affected restrictions
and P BdESst hep emS™m ! i manner sinilar to the
processing used to create the original sub-nodel, thus .
cr &at? dvg revised list of changes that are
subsequent!y applied to the existing sub-nodel.
Pr 8p Qﬁiﬁg changes in a nodel down to a sub-nodel may
or may _not follow the exact process as was used to
cr 8at®5tnk ori gi nal sub-nodel, depending on the nature
of the specific rest{iction. Certain restrictions can
be *apift’ SHIFPIAYUBLIURE i n the process, and some nust
[ in a specifhc grder. The order in which a

be appl i ed

r edt rf%i'r&fﬁ"]aé'aﬂﬁ'l"f’%’a BEnds on associativity and
commu i_Vit roperti of the restriction, and on
thé aé‘%%ﬁf?ﬂ#%ﬁlfg%wi‘fi?“% priori subnodel

construction. [0042] Fig. 2 is a flow chart of a
process for perform ng features of the present

i nvention. Processing begins at step S2-1 wherein it
Is determned if individual investnment accounts
deviate fromthe nodel. In thg next step S2-2,
sub-nodel s are defined by analyzing the restriction
set for each of the managed investnent accounts.
Sub- nodel data can be stored in a variety of formats
such as, for exanple, in a rel ational database. The
sub- nodel s are associated with the one or nore
accounts upon which they are based. In step S2-3,
asset reallocation is calculated for each of the
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whi ch define different detail ed bl ocks including form

fields which display and/or allow entry of data, for
wez@Tplmss sub- nodel managenent. Thi s exenpl ar yPCT/US2007/007420

interface includes a tree view 302 that shows al

nodel s avail able, as well as all existing sub nodels

that have been created relative to a particul ar nodel.

Because sub-nobdel s can be shared across accounts,

there is a provision for editing sub-nodel properties

{08étih aBhumm@m)umbpO®fpefBired emdxdimenta hase teeolfally desdedbed

or sub-nodel, the graphs displaying the sector

dpoge kdinvrefedencetrithe sttawingdigufes: eNitwughahe inyenfiorahas been

di splay that subnodel, as is the representation 3 18

describrd basad yrRan Hhese Preferrgd embogdiments iy wap!d beapparent to those

sub-nodel . The securities and relative weights of )

of erdipary Sl igrtee aridBetresisingyedifigationsm yaiafigngeand aliprpative

navi gat es the sub-nodels. As npodels and sub-nopdels |

CORaidE AR Hisher nadgdo the Beshribgd embadimeatsyufiyn ﬁ't? §Mfitand

screen so that it can always show the nost up to date

SCAPB PHHIS IBKEMYAN- i s possible to edit nodel positions

b L%gt%%egs SRR LSS SePerE e hdiiene o Ricp e o
SsRbpaB L5758 o el 55518y SRl
SASE0R T R M R3S o APEURLE ATt e

thQP éél]eg}; |jtegativé th thead QAhFE BRI ! I?B ligivﬁ@{oﬁmncog)orating the

repres I ng processing perforne the system an
dbhed ktddisnr esent invention according to an

enbodi ment thereof. The | ogical process flow depicted
here includes conputational processes, data | oading
processes, and data entities. [0046] Data process flow
begi ns at 400 and proceeds to problem anal ysis process
402. Probl em anal ysis process 402 interacts with a
rul e process 404 which in turn interacts with rules
data 406. The probl em anal ysis process 402 outputs
data to a data | oad separation process 408 which
outputs to the nodel | oading process 410. The out put
from nodel | oading process 410 is input into a

bat chi ng process 416. In batching process 416,
accounts .422, positions 426, and tax lots 428 are

| oaded via entity | oading processes 420 into

rebal anci ng batches 418. Batch processes thereby apply
t he nodel and sub-nodels to the individual accounts in
each batch, and the results are output to results
reporting 424. [0047] Fig. 5 illustrates generation of
a restriction-adjusted sub-nodel froma core node
(e.g., top-level portfolio nodel). The core nodel 502
i ncl udes a nunber of account holdings. In this
exanpl e, one account hol di ng anounts to 40% of
theportfolio and conprises 20% |1 BM 12% MSFT, 5% MO
and 3% NKE. Restrictions 506 are applied to the core
nodel . Restrictions 506 includes a restriction

al  owi ng purchase of N ke stock (NKE) but prohibiting
pur chase of tobacco stocks (such as M) . Accordingly,
no purchasing of MOis allowed by restrictions 506.
According to an enbodi nent of the present invention, a
core nodel is adjusted to allocate equally the 5%
hol di ngs of MO anobngst the tdgee equities in order to
arrive at the sub-nodel defined as | BM 22. 86% NMSFT

13. 71% and NKE 3. 43% adding up to the original 40%
[0048] FIG 6 is a screenshot of an exenplary user
interface for a systemthat allows users to view
accounts by deviation fromtheir nodel/sub-node
according to an enbodi ment of the present invention.
Various clients (i.e. portfolio managers) have vastly

11" rr g e o o . N 1 o g, ——p s



a nunber of other netrics. This view is conposed

primarily of a grid 602 and the Hot Spot Mbnitor 604.
w(ab@7HoEpot Monitor 604 shows a graphical vi enCDUS100B007420

information/nmetric selected for display. This

graphi cal view provides a hi stogram or spectrum of

metrics for all or subsets of accounts. Subsets of

accounts can be chosen by using specific filters or

"slices' representing commbn account characteristics.

The user can click on various parts of this display

nd green sections) to select which accounts

are listed within the grid. Colums within the grid

Wee!lai@ t abl e and groupabl e by vari ous nechani sns

(forward and reverse sorting,using a tree, using

dat e-ranges or category groupings, etc). The grid

shows rel evant account information, and provides a .

TrechAhPSRTJPT tehalansinia 3 orplie compiiping At Riuially ofjindjyidual

Account , Managenent screen, .b oubl e-clicking on a row

oYU P Bl PG o COER MO VoS ToeTd reseunt hadingSLieastone of

al so,.sel ect a nge of, ro for rebal anci ng, tax

freEdnbiasitts fof B gin b¥BnsPrehites. o pertorm

ot her_ | Lnte . [ . : .

{00501 4 SR PR ey SR oq IRl ARA TR aARY P ot gaid pluraiity of

EROCITRIos Hork ERISEM o MRt A B B8 Aty of iavidua

i stneRUAtcouhty: S set of restrictions can be carefully
designed to allow for the creation of sub-nodels based

on t hesedensy fachty Efigurtd tBTEEdIGE bR MVERRAESATTRBde! and to generate
mechanismis provided within the interface of the

Shesératiord Aosted Mmédrabassrupotsdie irleBendit niddl afazans,
hundreds or thousands of accounts at once. Various

rsstridBony inrsalidhbiatacsisraga fadiity petfto aesstiatereach didigted model to one
without Iimtation a "violators" rebal ance, a ful
orebarecsutmspandiag dradividlidloovestroantradzabiascand a dur at i on

rebal ance, or rebal ance of other account or security

| evela rehateacingrfasititycnfigurieditd retettancenacecount holdinge ipsaid

to bring an account conpletely in line with a nodel. A
indigidgabinsestateat apequnis baseshyigen exTaspending @diysiedmggels from
for accounts that are outside of a certain "band ,
sacha\edebng Bacility-.ve to a nodel . After selecting

particul ar accounts in the account nonitoring screen,

t he user can | aunch the rebal ance tool. Alternatively,

O S P SRR B e e
g L S AROE I N S P a0 B

di spl ay, or changes the violator band, the grid wl]l
be updated accordingly to show those positions which

iy %MQ%E&QIH{Q%BS&%M gg. Vhen sel ecting

mul ti pl'e "accounts, rid show ng positions for a

si nglBiPGsaWbraga fAGity Sttt AXBGStmaN %ﬂafe%? dRPBLANARG aldmmon
| aunched, theprogress nonitor is updated continuously.

% of Rfies fortd Mt @r@ﬁﬁfbf Baigkn@GiduRanidstiment albushigs are
finished, the graph will update to show a decrease in
t he nunber of accounts remaining to be rebal anced, and
a (probable) increase in the nunber of orders
generated. At any tine, the user can halt an ongoing
rebal ance. When a rebal ance is finished or halted, a
sunmary report can be viewedypr actual generated
orders can be viewed. In the present system there is
no 'undo’ functionality, however orders that were
generated are generated in a 'proposedlstate and can
be subsequently cancell ed. [0052] According to an
enbodi ment of the present invention, the systemof the
present invention can include one or nore of the
foll owi ng subsystens: Batching and dynam c nonitoring

oy




conpliance, by building restrictions into a nodel.

These speeds cal cul ations, and allows the user to see
waloengeste (using the Hot Spot Monitor) rel atiRET/US200TE07420

restriction-adjusted sub-nodel, rather than just

relative to a nodel. Order Bundles - In order to

accommodat e the huge vol une of orders that can be

created by functional actions within XW/ (e.g.

vi ol ators rebal ance, propagate nodel change), XWM

pr ovi shid mpdetiad fadilityrist forthemctinfiguredeto gepprata @i fisstsadjusted model

characteristics of an order, including ticker, side,

leasted, unandsaiv tmféstmemé@@d%haedtsamnmmenéatr@tégn and 4ol aﬁgocrate

system for trading under an 'ommi bus'account, and

g Hesd @diisted made it eaett Rf waid f'rﬁésmtemofwm'mdﬁab@mounts and

wher ei n the¥ are distributed to the appropriate

accoutfid refyAlangingtasility sorigureshiofebaignse pasf pLeAid individual

without |imtation account size, order size, unfilled

igrertmeahageRuUNts inzAitfitet aEqup l)asedB{P:ﬂ“r%%f@équPé?é’ model.

These are XWM speci fic business capabilities,

including rebal ance, tax harvest, and so on. G aphs -

RAT 3%%&8#%@@%?& brivRgeisa fearanciog agif denerates
‘3%6855“@?% oA B BB EBBbe  gpusancee
xé&ﬁ% dﬂnﬁ& 'a'di/ﬁst flle rPo%uBhs \‘H @Jld Vrgﬁ\; ?ual i stmeﬂt account
a

re muc ett

%%‘ﬁ? ? 2 e BFeRe® b portfoli 0

manager is the one calling the decisions, however,
they expect the rebalance to take priority. This is

§i M | pie sistémedaBrlithEio HIBIMMRNYh¥@)said Redthétions include rules
priorities are dictated by a policy that is set for

@afiiing taxrestfidtiSndon téesgoridieintwailapindestiiemt BE€h s DY
the priority negotiation service to determ ne which
servi ces should be given priority in execution. [0054]
The tax | ot selection nmethod, used by rebal ance (and
dy primagytemandetdingtngain 1 oanereirt sed nozelihg @cilfty Rixher
HCFO, or our own custom zed tax algorithm This
cbrgpriseshm has been extensively tested and typically
provi des better results than any of the standard,

easi 2 fitsh cemipenenitfor iwentifyhg Arpresad REWirgs@ saig drvestment model
Management [ 0055] Model managenment within the exanple
s bralfirtaestiption an @amﬂydf'@lam%@emﬁcwg 'C
editing capabilities for adding and renovi

securd PeeNdcrMpenent F%frﬁfl"fbat\é,gl ﬁﬁ §d1”§tﬁ9 rQ?gpé bydistributing the
Siaposat bBie ettty bagsé?%a'%f gore eeﬁ?nt@fk@cmﬁssrsm%wmg
Sloppas Pbfna A i et el B e aoes rodel

Nenage fe .1 0086 e SRHS)S SRR 5 RLER s IRDAOEL N having

and re IS S S are ase

&l Zlfﬁaltréégg&é ng%gﬁ %}&Q@B%&g ?,anfﬁgse%ewdg%ted mode! with
Qé]&anﬁncﬁJa?’ pﬁasﬁkérﬁ%@cm i Eﬁéjiﬁeﬁt%@a' dralige capability

at allows the rebalance algorithmto execute at
hi gh- speed. They al so all ow the account nonitor to
rapidly switch between show ng account deviation from
a nodel, or froma restriction-adjusted sub-nodel .
Sub-nodel s are al so useful ipgthe inplenentation of
nore specialized restriction types, particularly for
use in fixed income inplenentations. Scalability Plane
/| Scalability Mtigation Layer [0057] According to
enbodi nents of the present invention, .NET renoting is
enpl oyed with possible | oad bal ancing via Network Load
Bal anci ng (NLB) on W ndows Advanced Server. |If
addltlonal serV|ces are reqU|red that are not prOV|ded

R Qp—— o o o



scalability plane, which in turn further directs calls

to where they need to go. [0058] The present invention
WO 200ma12085 mted to a singl e-pass rebal ance. AcCPCI/UB2097/007420

to anot her enbodi nent, the present invention can al so

be applied to a nulti-pass rebal ance, or a nmulti-asset

cl ass rebalance. In the case of nultiple asset

cl asses, a rebal ance may nake use of a hierarchy of

sub- nDdeIs rather than a single sub nodel. This

7. nvolpvesrnpﬁieﬁ gnpsemd@ﬁémd\eihddctosmnémr@ SorEblidsnEId ©F a plurallty

of percentages specifying a portfolio' s asset classes

df ndividuald hvestinest yeasints eachl inddridyal oledtmerst, acoo untt Hudding at

groupi ng). Each such grouping would be called a

leasdt omeaif eithhettageatié psews bs bash said meathiod conedrisersteps pf:

descriptors can be used with percentage all ocations

i ndi staringydqtadefiningeeach of Isaidtpluralitysif dedielivaldoveaatmanbiccounts;

each security to hold. Accounts may be rebal anced

ei t hetoring datpslefiniegzech 9or oore (gstimioas on(@ashAf sai pigrality of

first to sleeves, and then to individual security

ingjvidualjsyestaient RESPWN be rebal anced to a bl ended

sub- nodel that takes the highest-level allocation

per c &RER{YEE datR daiNing ﬁf‘l"@?sg et Bgdehe indi vi dual

hol dings at the sleeve level, to give a fin

per c SFNEERING g Pi @01%??1@‘935&"&%&?53%%“ ‘b‘tﬂ'\s%?é?j stored data

ual cur % namss in the.different sl eeves
mpd

bllgtnggtgggn\éﬁp% el 1 Het"%ﬂg?tf%‘rs to achi eve the
¢ hat Tspaauafaca pUlSERined g IF R of TS Folre bR Hlviaual
éQeétMth %ﬁ&’tunh?%‘hm er nat| onal, and 50% F! xed | ncome

uppose arge Cap Gowh sleeve is in turn

made uPa8hciA Oé’c b ho‘fg?r( d iAMaii (1)4%1'\4%0 ﬁme% Alqé o@ie based

the Large Ca ue 1's de up 5%
@on%e@é%aﬁn %%‘ﬁjé?@d kel frbriaRid s!d?:h%&@ﬂrig%@ﬁhty and
i xed I ncone sleeves all hold a single nutual fund. In
this case, I TGis held in both the Large Cap G owth
and Large Cap Val ue sl eeves. Sub-nodels can be either
d) caomzirmetioacadcaetivg dliahiny 7 f Whedefl Saill hesttipriseN@lde rules
all ocation to sleeves(Large Cap G owmh, Large Cap
dédinlng, addedtafpsskty tahakiy bedleld by »adndividoaigccanst.
individually for each sleeve (Large Cap G owt h=NMSFT,
IBM MO ITGQ, or 2) constructed as a bl ended
sub-nodel . Here, the star character ('*') represents
Sul t iTe wathograccordagsd claige 7 Gapher canrprising Meps .of BM
MO, ITG 10% Large Cap Value * ((AA 1ITG C T) 10%
M d Ggringipvestmgst siateay dﬁtﬂﬁgﬂnela)qemﬁmrwapf oties for a first group
(international nmutual fund) 50% Fixed Inconme * (fixed
qf saishipdiviftuzhinveatmsrtReseS in: 6% MBFT 8% I BM 1% MO
5% 1 TG 5% AA 1% I TG 0.5%C 3.5% T 10% m d-ca )
nut uéle"P[ﬁ’fH‘Q a figd pliveteddreds desedagr seiddavesnent 'E)‘QQE‘ and said
come %L{ fund [0060] Since ITGis repeated tw ce,
'f“ﬁeés TEPLRTA'G8%s are added to get a final distri butl on.

6% N% Iocngt/ né gyl d f‘}s%oa%st d/ modq wntr%L %’alcr-)ref sarg %'st group of individual

accounts; and
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50AA 0.5%C 3.5%T 10% m d-cap nmutual fund 10%
i nternational nutual fund 50%fixed inconme nutua
wo eovd[100631] Thus, a nunber of preferred enbodi PENUS2007/007420
have been fully described above with reference to the
draw ng figures. Although the invention has been
descri bed based upon these preferred enbodi nents, it
woul d be apparent to those of ordinary skill in the
art that certain nodifications, variations, and
al t eredlaneng eash obfisdid dndividoallinlvdsementtsccbontshie said first group
descri bed enbodinents within the spirit and scope of
Hased iupoasaidifirst §dj0s&2H nsodeinodel s al so al |l ow for nore
efficient nonitoring of |arge nunbers of accounts by
al  owi ng anal ysis of account drift according to both
restrictions associated with the account as well as
the ddedunethod acagtding teclaim pourthet camprisingasterhefrgenerating one
solely relative to the account's nmaster nodel )
Q58 mare tiagdevirdersfor an instividual invastmert accediiieirg rebalanced which,
- restrictions, THE CLAIMS; We claim 1. A systemfor .
it @poutad wayldhadigst the Iholdirgmiprsald ingividyal iivgsiment gecount being
i ndi vi dual investnent accqunts, each i ndividua
repgl@sserbia matdhdhia corsFRPMING AAINEREMAIR. of tradeabl e
assets and cash, said system conprising: a data
storage facility configured to store data defining
ach of sajid .pluralit . iodividual _.inoves nt.
£ coufes alnaarketping fo et & WlerrEra SRR ansivge mes
(edivi dual - i nve . 0 X [.] g L] ]
R S R e L R e
@te one or nore adjusted nodel s based upon said
I nvestment nodel and said restrictions in said data
storage facility and to associ ate each adj usted node
to one or nore correspondi ng individual investnent
BE COUHeSheiod a%cb@h@df 'ahine7f Rethbi Eomeihg gfé;bgdmt 0
rebal ance account hol dings in said individua
I NVeSddrRifying pespoded HoRHiNgh I POESARP® Abde0reatidisd By a first
nodel s fromsaid nodeling facility. 2. The system
ragtiotich 69 ahdndiliaua ihvesthenheaccamt;d restrictions
i nclude rules defining nane and quantity of assets
t hat gearrdtiaghsaidiadjysted mode\bydlisttibaogabatprofsedimlidings
system according to claim1l, wherein: said data
identifiegesviealyl adross renuainingipmopsseddidiags bt sy inyesnent model; and
defining a common set of rules for a first group of
sai d igentifying @aroum ebindivigiial aeeint? saciphaving gaid;fingf restriction
facility is further configured to generate a first
beine 3pRitpdtbE®O:based upon said i nvest ment nodel and
said investnent strategy and to assocjiate said first .
adj ustsaciataidiadiusief Moge! with gaeh individyal fiiyestment account in
bndiviﬂu&l accounts; and said rebalancing facility
RSP T 1 ebal ance each of said individual
i nvestment accounts in said first group based upon
id fir ' e T t j
i i eRgr R R oB by I o R AL RO based

anci y gener

e . .
S e SIS, ARES Py BEtrlefl BT ] dBBroto of
SeUSdnd A5iRGL8Id\GSmbie %%ir@tibﬁ@bﬁé&%d tHEYSRRATERED method
account bei ng rebal anced to match the correspondi ng
afhprdiRystepdel:- 5. The systemaccording to claiml,
wherein sald restrictions include rules defining tax
restrictions on correspondi ngyindividual investnent
accounts. 6. The system according to claim1l, wherein
said nodeling facility further conprises: a first
conponent for identifying proposed holdings in said

i nvest nent nodel



restricted by a first restriction on an individua
i nvest nent account; a second conponent for generating

wag adod/1ampust ed nodel by distributing the propoB&DUS2007/007420
hol dings identified by said first conponent even
across remai ni ng proposed holding in said investnent
nodel ; and a third conponent for identifying a group
of individual accounts each having said first
restriction being applied thereto and associating said
adj usisedciatin Bt iaastoneagiib-madeModugriouprof esidrduralitycsf soamiaged
in the identified group.7. A conputer inplenented
inrastoent agcouats thenal lagstmnet subtinodelrdafininga grasipuaf aestrigtions that
of individual investnent accounts, each individua
gragestmemto srid greup elondinagpdinvestaent aeeousts;ei t her
tradeabl e assets or cash, said nethod conprising steps
of : $eeRiViRg andnei@enhinageldaining ansgdiysinen &f piyasier portfolio;
i ndi vi dual investnment accounts; storing data defining

ro or nore restrictions on each of said plurality of

i ndi vi dual investnent accounts; recejving data

def i FPARBAFING ROER OhERI SFRIRPT MRRRRLINVATMSRG 367OURt: Based upon
dj t ed del b d. id dat defi
B RS R el A0 R Pl CrE st b ST ne: ascoti af ng

each adjusted nodel to one or nore correspondi ng
i ndi vidual investnment accounts; and rebal ancing

co [ idq. - 1 i
B o MRl eod ) b, (rain 113 £33 ik o cepeg,
i fbaiiity THEAiG erlsdblidyebiméh: SHaBuAR! hod according to
claim?7, erein sard restrictions include rules
defini ng aspects of assets that may be held by an
i ndi vi dual account. 9. The nethod according to claim

16. f UHe"BEtHORBY retitéWindIRRS 1 DiwheT bRl daid sl iRsdeBHefined by
strategy data define a common set of rules for a first

@itttigPpaticeat ebstrivtiods BESed LporesharablerisfcsoiHaid assets.
generating a first adjusted nodel based upon said

i nvest nent nodel and said i nvestnent strategy;

associating said first adjusted nodel with each of

15ai d Therméthguasreoiked indilaindUs | wiereipLatiagges to said investment model
andr ebal anci ng each of said individual investnent

agie poepagatedtossaid stibnsadedg.oup based upon said first

adj usted nodel. 10. The nmethod according to claim?7,
further conprising a step of generating one ore nore

trade orders for an individual investnent account

Yei nd pysiemdacedaigncig, a pluralieeimagagshinvestagnt aecquids based
hol di ngs in said individual investnment account being
AeninyREEIEH NOAR GRchHRE sgiskipkesigeat Aecaumtsieckidingmrieertfolio of
11 The pethod according to ¢laim7, wherein said,

4s8et531q M9 7RO AdBoTETraichts ﬂ?ﬁ?&'aé‘?fz“&'e%ﬂ}- ajdgystem
restrictions on correspondi ng individual investnent
ROWIFME. 12. The nethod according to claim7, further

conprisSi s.qf ;- i.dentifyin [ sed,  hol di n ..
o 8 MSRBdeh REtdine 2t o el iR W B f S48 ol Raity of
0 S L -

ATl SR Bl . e U R ooBE GG o grove o
i £ i )

R L Eh Py Ef hakioBed s TR Bt

identifying a group of individual accounts each having

said first restriction being applied thereto;

associ ating said adjusted nodel with each individua

i nvest nent account in the idgptified group. 13. A

nmet hod of rebalancing a plurality of nanaged

i nvest ment accounts based on an investnment nodel, each

of said investnment accounts including a portfolio of

assets and having zero or nore restrictions associ ated
therewi th, said nethod



conprising steps of:associating at | east one sub-nodel

to a group of said plurality of managed i nvest nent
wa@e@oumosy the at | east one sub-nodel defi ni ngPET/YRMAP007420

of restrictions that are conmon to said group of

managed i nvestnent accounts; receiving an investnent

nodel defining an adjustnent of a master portfolio;

and rebal anci ng each of said group of nanaged

i nvest ment accounts based upon sai d investnent node

and saéghsofor FaRdling BA iBwEtMBEiGhodel 4efifing aitddjosimasit of a master

recited in claim 13, wherein said sub-nodel is defined

poitfoliltandal |y for sai d managed i nvestnent accounts.

15. The nmethod as recited in claim13, wherein said

Ssub- noeksis fos reteflanuin bychseft ddic grquprdfincariaged investment accounts

restrictions based upon characteristics of said

esedtuponis@id iNvestmerit otbded and saideat 1€ast ohaispbIBodeiher ei n

changes to said i nvestnment nodel are propagated to

sai d sub-nodels. 17. A systemfor rebal ancing a

flurallty of managed i nvestnent accounts based on an

veshtheesvstam @sirecitescin daimsH, avherngie Saifesib-aegslsrare defined by

including a portfolio of assets and having zero or

aripmaticallyanatyzigssaid phralily of “Tﬂ'l‘é@éq\dft\'ﬁs"%%ﬂt @cegutsm

conpri sing: means for associating at |east one

sub-nodel to a group of said plurality of managed

t@?iﬁ‘n%“iaesﬁ%ss%m et SRR Bl g o
ety iR at < RRHS Brbly BRbT e R S & AR en diets

of a master portfolio; and neans for rebal anci ng each
of said group of managed investnent accounts based

agon e%slé}g %§t E@[gd H%Jn 1’:\)1 %1% { sdid g'vodel are

sub- no system as reci c aiml
M@gg&ﬁgdggggd§mg,ﬁggags are deflned by autonatlcally
analyzing said plurality of managed i nvestnent
accounts. 19. The systemas recited in claim17,
wherei n said sub-nodels are defined by setting

Part iTHe systdf Sbirb6itd DRTIRASE WHPEINGARS adjlistet Thodeds Bflow
particul ar assets. 20. The systemas recited in claim
dnalysidher sadcounizaogedicate aebdntraititielative (¢ bogReareddridtions.
said sub-nodels. 21. The systemas recited in claim
17, wherein said adjusted nodels allow anal ysis of
accounts to indicate account drift relative to account
restrictions. '
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