ACTI VATORSOF EXECUTI ONER PROCASPASES 3, 6 AND 7
STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER
WOo-EDERMehY SPONSORED RESEARCH AND DEVELOPMENT POD0$3009/030770
This application clainms priority to U S. Provisiona
Patent Application No. 61/020,608 filed January 11,
2008, which application is incorporated herein by
reference in its entirety and for all purposes. [0002]
The present invention was nmade in part wth Governnent
support under National Institute of Health (NIH) G ant
No. R21 NS057022. The Governnent nay have rights in
certain aspects of this invention. BACKGROUND CF THE
I NVENTI ON [ 0003] Programmed .cel| death, or apoptosis,
Is enpl oyed by nulticéﬁﬂ@ygﬁPgﬂﬁgﬁpgns to eradicate
physi ol ogi cal | y-di ver gent cgbks that threaten
devel opnent, homeostasi s and overall survival.
Di sruption of pihempepBAcker axoReTE@NAL Sagieho a nunber
of life-threatening human di sorders including cancer,
i mmunodefi ci ency, autoi mmune and neur odegenerati ve
di seases. Historically, one focus of cancer research
efforts has been centeredhovrngbrci dati on of regul atory
mechani snms and identification of proteins responsible
for programmed cell deatlaMes Bagroml and transforned
cells. Conparative anal ysessNBweaH | | ustrated the
effects of various di seagegswarkbprancer ous tunors on
apoptotic dysfunction and, hence, have uncovered
target proteins for therapeutic intervention. [0004] A
vari ety of pathways are available to initiate
programed cell death. The two mmin pathways are i)
the extrinsic pathway, which relies on activation of
cell surface death receptors by extracellular signals,
and ii) the intrinsic pathway, which is dependent on
rel ease of cytochrone c PrRgmRADBIChondria as a result
of cellular DNA damage or |oss of survival signals.
Bot h pat hways HotiMAT BAIERMARUpONGf& ByeKiR Idd’ pr ot eases,
known as caspases,206h&ATEWATE IPL.ACRAISIUITELSaP get and
degrade vital cell ubaxJgntot 8ilARGRNIOrISHUE] ear nenbr ane
and DNA fragnentation, cH#bdrE#ilA8¢ondensati on and
eventual cell death. Caspases are heavily regul at ed
proteins due to the extrene significance of their
activity, as inappropriate activation can have
devastating effects for the organism Therefore, al
caspases are synthesized as inactive procaspases for
which activity is induced upon proteolysis of their
mat urati on cl eavage site and further regul ated by
specific intracellular protein inhibitors. Mny
cancers have been linked to deficiencies in
caspasefunction and, as a result, represent an
i nportant class of drug targets for anti-neoplastic
design. In addition, other disease states can be
targeted by this class of drug. [0005] Apoptotic
caspases are divided into "initiators" and
"executioners". The extrinsic and intrinsic apoptotic
pat hways utilize independent initiator caspases 8 and
9, respectively. Once activated, the initiator
caspases 8 and 9 converge to activate executi oner
caspases 3, 6 and 7. The executioner procaspases 3, 6
and 7 represent a class of proteases believed solely
responsible for the last step of the cellul ar
apoptosi s cascade by cl eaving many proteins including
actin, nuclear |lamn and varilous regul atory proteins.
Cancerous tissues have been shown to express el evated
| evel s of the executioner procaspases and thus,
represent an inportant target for anti neoplastic
intervention. Specifically, activation of executioner
procaspases by small nol ecul e agoni sts woul d pronote
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[0014] Figure 2. Z determ nation for active

caspase-7. Simlar results are expected for the
wpe@easpase- 7 HIS assay for agonists. [0015] PP@UUS2089/030770

Tri age pipeline for HTS agoni st hits agai nst

procaspase-7. Hits that pass eval uations and

elimnated fromfurther studies are | abel ed bl ue and

red, respectively. [0016] Figure 4. Exanple of

procaspase-3 purity used for the HIS assa Shown are

a 4-12% S D@@%@E%%ED BAG KA @NBCRIFDSIE VAN B%Tf'zl\éti on

mass spectrum [0017] Figure 5. Schematic of all of

t he conpounds screened for procaspase-3 activation.

The Z' ranged between 0.85 and 0.95 for all assays.
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[0018] The executioner procaspases 3, 6 and 7

re resent a class of proteases solely responsible for

1} astThe pesgeny fnvepiiondelpies fodhackipppn 6%? QN FUYPEYSY PGS, more

%h%ﬁ%hﬂgbﬂﬁﬁ¥up%&%&kﬁ&ikﬂﬁéMﬁhﬂ@gﬂﬁkh&nd&H&keaf l'am n

and various regulatory protelns. Cancerous tissues

have been shown to express elevated | evels of the

executi oner procaspasesBaIKEEUSND epr esent an
neopl astic intervention.
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ex utloner procaspase 3, 6 and 7 both in vitro and in
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ERESH SR, pETRRRE RSN . RERSURL i FOT s ferd Rl e
etadesnortdderyiac gasaitcbdsoree [D\&RIbusnint futhie tinkee Foa&mmpie the user
%Iiaglc a%%gtﬁﬁeg ]éh/ﬁ {ecbrdounrzrlépeec}flgzg rc%r%gﬁ; glpgdél l?f broade %sted Qﬁ1 a
(smlfa:dtchaﬂmzmbgmomg ar a speridicdiles aef tiqk m&&élpgseanoﬂlempdmﬁed
pl 0s . .
concen?ra o%gnlgegéémmjﬁ 19£%%Hﬂgﬁyﬁﬂ0n$ K# %@éﬁ?%%mwng
jleme tpeaﬁecbdtam@mnﬂ !beglpmmg geqgpeniel cattmhnﬂ tiene) aff Pepecified movie,
g&‘ﬁ{gd eVer{_bo%ée%{fﬁdlehlsg& o a?rﬁht[l Q?&fe\{fﬁ&ﬁ (% selﬁ § her
ncentrations. H gher concen 1ons. of caspase-7 can
deWdi i m saviceprovdereé b IV Rasravithwgy siore daerélytad foonpartgeular user
e , -
PR A porver 38 A R iy G Re T o Rl o b mich
srzstruqtta@wgh alrdophainicefapadisc ahrohghd wgpsitdlethpusdye DGt to record all
GAROR0 Rl TR R RIEHidedsoffes ol eclica i1 MBARPuRNe
M s T R
@g{:um%arqq@tdaqam:ﬁagcb@g thg 1nsfmt1|@y$ for gleﬁgqordupgs @ijprocessed by a central
sé&&f A0 Yﬂen s@)yédyﬂl theREMEN gerv&?&ﬁ/the pa{rt?&ﬂfﬂ rquQy I'he central server
I so-butyl, sec-butyl, tert-butyl, For each of the
defdis fiet a@lﬁggqf@pgghﬁ n(sgu@lons @r Wprdlrg}s p@)@@? USCH[S @v{ %m qider for the
Eﬁ\kﬁ/totlgé(ﬂd tt@lr&}ﬁleﬁé@eon%{ oal kyl), when a prefix is not
i ncluded to indicate the nunber of main chain carbon
05t i hgmsenfiayrentyd pervemo Proide pegwicesdias Bpcopisras e
LhELBRhd, Wpelialh@¥8h & @i IRWETer. R BxHRAL, Mn SRERANO BVRTS
For exanpl e, gal kyl refers to a hydrocarbon radlca
strai ght or br anched having 1, 2, 3, 4, 5, 6, 7 or 8
carbon atons and incl udes, bét are not Iinited to,
C, _2alkyl, Cl-4 alkyl, C2-6 alkyl, C2-4 alkyl, Cl-6
al kyl, C2-8al kyl, Cl-7alkyl, C2-7al kyl and C3-8 al kyl .
[0021] As used herein, the term"al kyl ene" by itself
or as part of another substituent neans a dival ent
radi cal derived fron1an alkane ‘as exenplified by
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pharmaceutically acceptable salts are non-toxic.

Addi tional information on suitable pharmaceutically
waeweptm e salts can be found in Rem ngton: TPET/US2009/030770

Sci ence and Practice of Pharmacy, 21st ed., Lippincott

WIllians & WIkins, Easton PA, 2005, which is

i ncorporated herein by reference. [0044] As used

Rewrkd) sermh@gm&uérlp@@bhay oPMEBIRE RPIces, Sithtas tefcell PRnBASE C

qunds of the esent |nvent|on are salts forned

Reca e cone. SUTIRC fodihngl st il aorviges to cvery day
Gidd, By ol up ARCo PFGRRItIEsS tHr¥iORINGs BebAIS moks @itical.
hydrochlorlc acid, methanesul fonic acid, maleic acid,
are al so possi ble provided a basic group, such as
pyr i d%' , ponStERIHPHSEwFIﬂDTEDNUIETHE D[ERG\f]WIl\H}SE 0045] As

erein, the term."] eavin roup” ha anin
J0 e 15k st S tes W RS cxyfiinend e gn gug

cineaiisd, irythe figures Gﬂ”thtaidaﬁmp&nygfg(ﬂﬂmm@pﬁib lirewhikch iké f2@:rence
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é?ﬂ@?g gbﬁv eﬁggP ‘i@rqﬁﬁﬁno such as chloro,
BO0TD, |RI)@0],A stydtexay, exirﬁlﬂy lsmeyn intwhidH dioriowet lfﬁzm}agﬁ andy,
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$ﬁ§?%WHz¥ﬁ m?ﬁb&% &hﬁgﬁwggﬁﬁvlatlon and not
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SRR FERGULLER! LLoRRESPLABLARALE hPh: LRANS, @ carrier
that 1s useful”’ 1 n préparing a rmaceut cal
¢¢Hdbsi tHOm ishaliagran glemigrvatiayt iﬁmhetlngﬂm)s topdriprapdetrieval of
!’(llffﬂatag1 g %hegllt Qtl,v(?cgzl c%ﬂlleé ng rac%rﬁﬁ“lg réﬁ&qgﬁ“én[ gﬂhg Invém%n and
includes a carrier t I'S accep {'ab or veterinary
UM 2hs VG5 iae b&mmmgmﬁmggmogaﬂ'hlthgpglbodments of the 1nvent10n

gﬂg%@%&g&&hﬁggly acceptable carrier" as used in the

ation and clains includes both one and nore
than one such carri @ETADGRGPESHRIPAEINr al forns of the

‘EWIBP un q§ (HTANIREnd @e%@ﬁ‘ﬁ{oﬁt f%f’th@ %uffa@&‘—:"s %Péy&p[‘a‘iiat‘icfhe néifrbus

a base or acid I sol ati ng par ent corrpound
|SPPthF?ede@dﬁ vieneti forain %ﬂﬁﬁﬁ‘é?mwﬂhé tfﬁwéh tindegitandyre of e present

GRRBRUN Qﬂlflfeeaﬁ)?argﬂt AMBWelE, ar th@ﬂ%se%@ﬂntlelftlgﬁ %y ibB practiced
certain si ca erties, such as solubility in
pathgpt t&f@? @1&%{@ deﬁd% {OHSF i @Bces el slgiopa Sgﬁ@urémnd\ﬂéwé?ﬂ are
Lo HRRK Qe Probh f odif8o G QNP apRdesk 811y bBiuRY (ROS@SnOf
the present invention. [0049] As used %GYEIH t he
iIREABO™ t her apeutical |y effective anount or dose” or
100131 apguiioaRhdnk apdilidséiHe8 REreAMIOLIHIn® Fo HO oW outline:
“effective or sufficient anmount or dose"” refer to a
dose that bYoddedsat Qeiryp¥utic effects for which it is

adm ni stergd. TWiRc@xdohedRse W I | depend on the
pur pose of he tre be asce&%ainable by

e ki 1| elD i n INEPHPT BHSPRGTRIOM SRR GUES {see.
e.g., LleberwamJ,Ph@ﬁﬁﬁg@ﬂkmgghpaﬁaage Fornms (vols.
1-3, 1992); Lla he Ar %%% ce and Technol ogy of
Phar maceut i cal np Mﬂﬁfﬁgm? g? Pi ckar, Dosage

Cal cul ati ons (1999)Pnaﬁgaﬁeﬂhagmmm The Sci ence and
Practice of Ph pyac¥1 Ot ition, 2003, Cennaro,
Ed., Lippincott A i1 kins). In sensitized
cells, the therapeutlcally effectlve dose can often be
| oner than the conventional therapeutically effective
dose for non-sensitized cells. [0050] As used herein,
the terns "treat", "treating" and "treatnent" refers
to any indicia of success in the treatnment or
anelioration of an injury, pathology, condition, or
synpton1(e g., paln) |nclud|ng any objectlve or
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substituent includes benzi m dazolyl and

i mdazo[ 1, 2-a] pyridinyl.[0063] In formula I, Wis =0,
WEDDR2L69ES, or together with the carbon at om POI/WRI0091030770

it is attached forns CRaRa, wherein each Ra is

i ndependently -H, C1-6al kyl, aryl-Ctal kyl, C2-

6al kenyl , C2-6al kynyl, -C3-8cycloal kyl or optionally

the two Rey, ar Om&nbﬁe&smp vh Eheefphige SRidan atom to
whi ch theg%sre atfached forma 5- or 6-nenbered ring

having froh 0- 2P IEEeEMEHBIS sel ected from O, N or
S, whereinsphe Bhinplatic portion of Ra is optionally
substituted with from1l- 3 Rh substituents sel ected
fromthe group consisting of Cl-6al kyl, C3-8cycl oal kyl
or C2-6a|keny| IS opto GBRERKISWNMBRVIIWed W t h
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Sé?_f?ﬂ?}%l%@ﬁ(guﬁg %t‘é %ﬁ@e(é}use (%ql_%lwgr %]gfel&lﬂ aile aglﬁlglﬂls tihe %iata
benzyl am no. In anot her instance, R2 is -H or

Cl- 6al koxy. [0070] In certai# embodi ments, the
heterocyclic (heteroaryl and/or heterocyclyl) rings

i nclude, but are not limted to, azetidine, pyrrole,

i m dazol e, pyrazole, 1,2,3-triazole, 1,3,4-triazole,
oxazol e, thiazole, isoxazole, isothiazole,

1, 3, 4- oxadlazole 1 3 4 thladlazole



coupling of the acid with am nes using carbodiimde or
ot her reagents well known to effect acidam ne

W@ ouwphyrwe? The products may be used as col | ect BCI/O8200#§30770
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‘ii@rﬁ&é bgb‘ﬁg}t) fa@lh%oﬁrg realfRA: Ilgﬂ @ﬁﬁlbggg %etw%ﬁq as?’aseéfg a DW §arv1ce
| eads to flormati on of di azonium salt (10).
Proyides @rﬁeﬂfﬁal sVerrRssesL dye %eﬁteﬁasora ReRpigBelicas padfhsn tnay store

kb ?fb@@s@&i daf£8 G dh@Past N1t A8 BRAE B2l PR ARSI hikNs@ldbloring
xanthate to formthe counmarin substituted xanthate.
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ket 9P BRIQ RS GRS BMSAMST  aci di ¢ condi tions in or gani c
5[@(}2\4]3 Nt [akn tEPRBOATI WSES nla @gﬂnlﬂ)ﬁe HF 1962 Q1i&s £ad Héﬁldﬁhése clients

se conditions, the sul h] ori de function
gﬁﬁ ?T%%rﬂ§5wﬁﬁﬁg@“§§“ﬁqgﬁ¥%%§?£IH%E‘?P%@H‘nm361mnsownaj
@M%&é}eﬂh& s priesséil@la ddi3d)ssodNeERwiRhaREbrioh e user’s
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¢00281 t | PagoIieS eikiriedked Bac&ﬁlb'tﬁﬂﬁrd miny ddeanmgkhever storing backups

sul f on de derivati (13 roducts may first

S PR b e POt AR GO L At g ubdr 6 1 own
preparative TLC or HPLC, chronmatography,

preci pitation, crystalllzatlén and the |ike. Schene

I V[ 0092] Schene |V describes the formation of

additional X linkage in a conpound of fornula I
Commerci al |y avail abl e salicyl al dehydes (1) can again

be used to now form net hyl ated coumarins at the

3- p03|t|on Flrst the sallcylaldehyde (1) undergoes a
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about 10 ng/ kg to about 50 ny/ kg, can be used. The
dosages, however, may be varied dependi ng upon the

wo egpaiovnaent s of the patient, the severity of PBEBEUS2009/030770
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compound of forrmulas I', I, la, Ib, Ib-1, Ib-2, Ib-3,
lc, Id, 1d-1, le, If, Ig, Ih7-1i or a pharnaceutically
acceptable salt thereof, as defined in any one of
clains 1 to 32, for use as a nedicanent. [0130] In

ot her enbodi nents, the present invention provides a
compound of formulas I', I, la, Ib, Ib-1, Ib-2, Ib-3,
Ic Id | d- I Ie I f, Ig, lh, li, or a
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0.23 mmol ) and HATU (0.095 g, 0.25 mmmol) in 1nL of

di net hyl formam de (DMF) with constant stirring at room
wo eopesmdure until a clear solution resulted. PCT/US2009/030770

Subsequent |y, 3-norpholin- 4-yl-phenylam ne (0.040 g,

0.23 mmol ) was added and all owed to react overnight,

when a yellow solid precipitated out of solution. The
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precipitate was filtered, dried under suction, and
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LCMS (ESI) mz 414 (M#) . Exanple 14 Synthesis of

8- Br onp- 2- oxo- 2H- chr onene- 3- car boxylic acid
(3-imdazo[ 1, 2-a] pyridin-2-yl phenyl)- amde (4) [0151]
3- br onohydr oxybenzal dehyde (139.5 ng, 0.69 mml) and
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ng, 0.40 nmmol) and Meldrums acid (60.5 ng, 0.42 nmol)
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30038PC fiRkn &hboddhé®! th€ QArhNGrvePst6ROMAREPEIBS ttinal dabiBase in

precipitate was filtered and dried at suction iV
76 1%@&%?%@%% SY7¢18 OhibF BroGrYS Tl fgﬂtac%ﬁf &%ffﬁﬁﬁ feyices
aenGefey I 1@kt mdyQlvhldne Bt ﬁﬁre(@l@ntQieﬂﬂces 4ad k@eﬁfﬁ&h )311Mﬁs$1n thelr

ixgr(ljlggortlogﬁqﬁsmnﬁ§ h OX 8 MY re{g%esl dstarlPﬁcke Elg %%1( %%:J g{alrﬁllor:?: 1e18§

[OMWhne byt bu@@ﬂ&lﬁ@dﬁbseﬁ bf Frotel@d @hta QO (M ak AR atithrtee whdt b thé@
cIe 0 (%lon resul ted. Subsequently,

§EF G if Vi%¢-a] pyri di n- 2-yl phenyl am ne (32.8 ng, 0.16
0039) Wash &daipl ofla dertdal @ined aﬂid)pr[rﬂﬁgz HatahvesE mr@lsdted/vb @her

l.id t, d f t
SPut o DR LR R oy g 2 Bl s O LER B grabase i
febmmbdey todkr pleligwe chidng Hiéviden vinaetark 00| Roetale d8vieap0dh, DVR

Egggn;al%é ]jé)éi %54(:@ %{%rg%,eglt tgfLeg\c/E%eI{t 'E:Iglli?:es rﬁ!la% ar5e O%V%eé Mz_ﬁl)e same user.

Petdyoid omyplﬂer(ﬂ)éAﬁhﬁ DWM%B&eﬁescealrtb/O)cyént dedcdsdhat are owned by

%hessgi Hil]lgleepgxy nél%cze t8 é:ﬁnt%lﬁ ge(bﬁg 5@6‘ %Jlet% r%g%Q ( ﬂ)@%ﬁ iO%ég e% ingle

Bérd delmtscoaneccbd(to Q@ﬂahsgweﬁzmww&c)rkw e conmbined in

t
6 L s BR3Pl
fendht c@pmdiealnd vdhi¢hedbsgt ofslact df dire dagn sgpredeon the central server’s database
gﬁ%&ﬁeogqr)eg’ 1nceggapt%¥a? Q’l;[léﬁ?gé\%e h@d Zé;l;t 5@ n b ;&18 gll{lﬂr%t’rolf I,c]lata may
(05020d ppon By 242 rambyr 0éfvdtomilﬂdlu(dm1bm nﬂ@lmloedzt(? thaweskd) whan
Jowns Fi)a%%r\gliglgto 81??:‘ télﬁe%nc@h 1(511r aﬂﬁ@?% od £ JRl&?Mﬁ‘éﬂ%ﬁWl@& or
3pa(csr¢ v dlablz oh gipadizelpr eyl C)eylpiheﬁl}d d%@mn@tlmgof ttDe @bsmmﬁdayta
‘Q@ﬁes%ﬂﬁ?ﬁ‘n]ﬁxgﬁen@iu'oﬁﬁi% éi’th%Sﬁ ﬁ}{c%rtﬂé &ﬂ?érm‘(ﬂlﬁ@n 8 (BOLbdet of
precipitate ut o ution. The resul
alads pideathe syigst dfidptady ben segt foadd siargd on ﬂwd?[art@nlar eligait device.
f[d)(ﬂﬁh l'y &fe'n?éi’h&i\{%l[t %ag ht u%é?l ty ?@rﬂﬂmtb%clgipg Qn%cf éuB?e'éluent updates of

duct
é};%t“g g@ﬁa és &yﬂclsomwzo@xﬁs psedhpremyf &yn%@mw@o{% EErDeAintaining
E%Qﬂa‘:iin {3 rs]ffflﬁié /e kﬁapls?ﬁ% e)d E’fhv\gx‘s@’s]gﬁarat@ Wcf€ons 193l BbARh N F4Y be
smmt%# xsjithsr @é%&&rﬁy&e@@uwwf {hg Cb@@ d@wce@ Tawexample) pragrgsed
AT thi b9 b8 @b in the boithal @hadbaldhind aRo Tleli@ L. \’S'yhéhromzatlon is

const ant stlrrlng at roonwtenperature Untl| a cl ear
é)g]lfgnrr}eg ﬁuqhégq} |thees&bsem9§ qn he client device is in the same state as the

300D dgdhta“stME@ﬁﬂ thé ﬁ%&?a&&@sg 0.146 mmol ) was

added and all owed to react overni ght when a solid
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constant stirring at roon1tenperature until a clear

sol ution resulted. Subsequenfty, 3-pyridin-3-ylaniline
(0.025 g, 0.146 mml) was added and allowed to react
overni ght when a solid precipitated out of solution.

The resulting precipitate was filtered, dried under
suction, and finally dried overnight in vacuo to give

O 017 g of product |n 3296y|eld LCVS (ESI) mlz 359



under vacuum and the reaction was resuspended in DVSO
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with 0.05% TFA at a flowrate of 20 niL/mn. W

absor bance was nonitored at 254 nm and the fractions

@atabR5 ARNBlCRE syt @Ry @a6kce @@ﬂdﬁy\b@&a@s&&'tﬂl@ﬁﬁ&ﬂt @mﬂta that
t he sol vent renoved. under v?%uumto gi.ve

PrELRCTOTPhAIEAEEY : n2eeR PP BByt Gl dA%Qb"(t‘i\%-PéfkuP e backup

iEX@0P s nthlleSyerthest sndahay be performed more frequently with no additional

8- hoxy- 2- oxo- 2H chy onmene- 3- car box
€ EJ(\)/E b@({aﬂéﬁyclglps ﬁ@taﬁmcgﬁoﬁ(ﬂ@ﬁy?ms t%as;‘rﬁ %ﬁfltﬁdotg Htf%)atlf)]b(i%@?ng
Oh EAef QieOilthsiBl IncRalbd Gpoar® psutvas thedidadtdrdl as backup in client

Gaehey Tcarbon: couratin, (0,046 4, 0,070, gm0l ) 30,

@R spanss. &t inotheN@niaidimn@oeptiaepecat wicaewtnt change bl daris

sol ution resulted. sequent | L .
AR ROk Ry PY R S ety igsrmtenp Py vpaes mieh
@ccﬁﬂ o tmmde) pamsmaml thegh rﬂuﬁtﬂ)eﬁbﬂ aotved, Hud fdvelamratemnﬁgm bght if the

t
uéfglﬂ %ss aé l\b ég albo I%e‘?rl teléﬂ% gle?ti, ?Rdo Ie% 8r?ly 8Fcué 8enorglbcé1},ly upon client
suniuokaticanddf hasirviye eieh e»dhemv esren pgfitrms A largcumeooffictiens. In

(amc)enegloEg(he Fc)ir ata S%ﬁﬁl aéy n%% a1ns as curgel\@ wgtgﬁle) da[ﬂ s%oreci]' in the
&nﬁmr}tdawba@nmddomyn ﬂ}edlast)u}ﬁilatechr onmene- 3- car boxylic acid

oaMet hoxy- 3 - .. - bi 4
E[@fé!\)/]e ?)? E%\e%laqdﬂ%ﬁ%{megt.s 8%1? ﬁ%}n ﬁej Vf\%alts c%gl g?o tg1 ge)rver have
Bsdendifg idontdimetidronuyatBrsoetrifoxynttp thearaterpf ({IE: c@tla@ug@d On B Olient
r(ﬁg?l%]g Iﬁqg tﬁ!ﬁ’T%b()%m%ﬁtg reglu?s@s' sggt%rmle )serk/{\L t(g) th%%li%%[ dg&c%

ant st at roomtenperature un I a
d;llagaascgldingthimmfwa@gm htlreuers Bhiok alyoelyttheystate of the data stored on the
o3 \
Sy A5 ALY OO I8 IS e
wirarfication nurdbqssylé@ﬁ doncatlecserygt repfivas dhasequsnt, thFlserver examines the
i &S dioR thaPH %;b!r&l' F%s@c Wash Wit " H)‘%H cullf §RF WRSErver contains
suct 1 on, g I na C*I'I ed over 1‘! In vacuo to give
@nfelzlzatlgn @’pmprﬁwérchooil rhagshe seireer EYOUIIQ%ef(t Esly)theypeciig 0
Q%‘f’fﬂaﬂon %%thgntﬁévl%/ @Lhe §1|ﬂ§re9{ from the information stored on the
- di met hoxy- bi phenyl - 3-yl am ne (24) [0191]

zmmam JrebRTx YishraRg the W@ﬁwaemaewbe(marq Slugntiabanggiscepfipe.)the
@W th%t @ %ﬁ@ﬁﬁabbrﬂﬁnﬁ&r ley Eﬂerea@ed‘*@%nmhpd ﬁiﬁéﬁe &Qﬁ’ﬁé a8ds of

in a dried, round-bottom f
N&z@@pn(tmheet %Eeﬂd thg Pglz@rYréﬁﬂbyseaWd rpa@ff%@) mu%ho IHthy
diffQerded fh BORIcA MBlich AFHRE it RrdeR8hehtdhhifRinSRl Mﬁtb@(ﬂ? dafﬁnﬁay
reaction was refluxed overni ght under argon flow, and
daEgtigititant-cool ed to room tenperature. The sol vent
\igR1S| €NV @M rddneke FroMakdkeMeaBkht Bigent 8SetiafO10wRS htlhifr VRS the
resuspended in H2Cand extracted with CH2O 2. The
Sripiriit of hr seesheRendhis dylirs thaf e corveny CE% Biking gteéﬁque“ has
WRREdaty Aah! tH¥lreclflént C IR sem@fdlGlo dM@aSip@idé 6}, ede EMCES(br' dp@aed

col um chroma ra 5-20% FEt OAc/ hexa
&aﬁa.mayéaﬁﬁammlmgbyn@ﬁ?%feélaofiig © feflgest il %?ﬂff%%ata to the
KEeRBME dli¢H deVicey aciriuntd ﬁ}Qﬁtefth@@HérQﬁﬁl CORE ﬁacfphdﬁgof a request is
praoduct, resulting in 0.07 in 74%vyi el d

e
SPRIR O UCT reguqsy titagiser. e, 12‘HC frBeehraegriey ng t V‘i% dore
agit Parlidulardlatadbr it hiopartiuph amyét-oB daty his-tash @et. [(B€his case of no
[0192] D EA (0.013 nL, 0.072 mmol) was added to

8- hydr oxy- 3- car boxy-coumarin (0.014 g, 0.065 mmvol) and
HATU (0.027 g, 0.072 mmol) in 0.36 nL of DMF with
constant stirring at roomteHperature until a clear
solution resulted. Subsequently,

2' , 4" -di net hoxy- bi phenyl -3- ylam ne (0.015 g, 0.065

nmol ) was added and all owed to react overni ght. DW

was renoved under vacuum and the reaction was
resuspended |n DNSO The crude product was purlfled on

o ~ o o o, o o o o



Exanpl e 56 Synt hesis of
8- Hydr oxy- 2- oxo- 2H chr onene- 3- car boxylic acid

W@ 20090pep0XY - bi phenyl - 3-yl)- am de (59) [0204]PCI/ES2009/030770
(0.01 1 L, 0.063 nmol) was added to
8- hydr oxy- 3- car boxy- coumarin (0.012 g, 0.057 mml) and
HATU (0.024 g, 0.063 nmol) in 0.36 nL of DVF with

GRSt faidd, & trhisfdrgadlatd RO be PResrakd fehé RicipienBse®e@ 8F client for
sol ution resuliﬁlél Subsequent |y,
B

Ahe. IS BR Y5 M3 I%%tani ne (0.015 g, 0.057 mmol)
\erEi6hddeasl apedbatihewardat t&nﬁf@ﬁ@ﬁayﬂ%@ﬁdﬂb ahd full MW@ a partial

renpve u er v a t he. reacti on was .resus
Uﬁn%%‘ a ’[I]“l(iletraéllS d éH g]?ta E‘H GPpathigulapiser siseRy ke gaﬁﬁgg%ﬁf)@)@
klient dpacal Thed mPr «par alidry thell’eeslﬁff ﬁﬁ)rﬁlb]t&t&ﬁoh‘lﬂ_f@r that particular

O oo AR € DR TRE Gaofp B I @9 & partil

MilahdTerthat dvesalos @nb decatiwai tiaedokdbe dnBtradOditie endgdsibetween
fractlonsféﬁrrespondlng to the product peak were

&BP PRETRE G the sol vent renpved under vacuumto give
Q0GATP g ok sepoadueiring A b3ckUp yo etlitnt deCMB, {cESting 8 Zn éhdtdbdiment

. EX l. 7 hesi f .
Y msa P T e Rt df s % A e sy dcemmines
(sdbsetpdt elata>oj7 sﬁeldptraemydd- @r-tyd I)Hmamddtabdsés @) stgr RObpartiubsAclient

ubindei. IR TR IR0t gorepmpeciusd ity 2 2
I'ﬂéfﬁk‘lllélﬂlS@QﬂthQW@ 6 ienndrvice an@tlcﬁﬁarmﬁemﬂlaﬂﬂﬁemhﬁt device (e.g. a
g%ﬁf? ! (?ngr)]urr%‘}eaé {djllrffl[ H%t l?stgr u%rgf) AL }e%{mg toatthtl—fI d§V1&:r)]t 4l"ﬂlcn in slte%%r()Q the
4entphemex yerlgs fieenlysiet @Wtaamlmedqt@nms tgthe Pa@sHAamioht)device for

prec?dﬂf gﬁgﬂ % &$§ %ﬁ?&ﬁﬁ@&?%%?&gh&?%mﬂ%ﬁﬂﬂ%tﬁ&ﬁ@djhe
pragongpi heandcaigkbyf 4 nanedeedasiny nusbetwdle p h@hcltnumb er mmbiated with

f
Fr)ll;dél%{lj:cc:%/nt :dc{}]th g%&?t\f&{/é{? élngB ('ElNg %/t%%?t;% {n’? &5{%1% ?d\/%ga e th% client
Exeipploaipgge gyﬂyacﬁ@lg idetagflhe data sent by the server is based upon the state of
ok I
?h d‘a'tidenﬁgi %&‘BI %in%] ?Ft%?(if @4‘%«?“ E‘l('ij)e 6%1?{{68%%6 élé(t te %p&‘a&é&j If
(t]@ rtesargyyery @f@@gt ot datmgy baisgagtoupdate the backup data
8-trifluoronethoxy- 3- carboxy coumarin (0.016 g, 0.057
nmol ) and HATU (0. 024 0.063 mMmml) in 0.36 nL of DM
wi th const ant strh?ﬁﬁg(aﬁ“ﬂdgﬁﬁﬁeﬁb PRIGHES unt|I a
j‘)(ﬁl@!] sa} \EHe'ch!c df ast kb fflets WHRIRIVEBE I the client, a policy controls
enoxy- bi phenyl -3- ylamne (0.015 g, O. 9 nrol )
wéet laaa@aﬂoalrra stgfefl sy dptabase adt s érrﬁrngﬁtpoherips PR gstruction

BN BEks WhEFarRGY WAk 8Rdo bh ol ftht ONatRS wh&SHSP &&d than
in DMSO., The crude product was purified on a Parall ex

rﬂrle set ghdagy thag mefr@pﬁéﬂr% i the Pph%rleat lpﬂra%t@nbrﬁh@ewest information,
18488 the (RIrQL Qe stvbd g (R ek rdth@ﬁ)@ﬂa@rhaﬁhcmde but are
-95% ACN H2ZO with 0.05% TFA at a flow rate of

ﬁE‘] lited topphat padgniing eenhAem s licat ‘lé’d icgfs theinfeq WP‘aﬂb‘hf‘tH%mOSt

fuba&ﬂht@ Afd G thesRandivig dverviri® RRARMGS sthedkn thedRabase.

cted and the so|v renmoved under vacuumto giv
3‘%‘?@ g oA prbeieent; tlﬁ B‘QW i Srlysiveleprntod %‘? A With the
(s&fvkn)in coﬂf?(ﬂiﬁﬂhé péﬁﬁ:yﬁ]ﬂﬂ Ediﬁ[ﬂb)&tnyf the backup system is kept within the

éerzBrgfn L@;*P '&?ex %ﬁﬂs r hen%enr%?m?rgrt% %‘? @dgr%%%g rgjicigan

rmaﬁha)n andle polley et@abidsithee 4rflnd&d, MHen oﬁly4ﬁa’2semm hds tweE epdated

gblned in %» 2 a fl ne dr| roundp otto

(% CVRIN S C F?M %rggru}ﬁ_on the nj)thglh ?1334
(O 017 g, 0.014 mmol) were added to thestirred

sol ution. The reaction was ré&fluxed overni ght under
argon flow, and subsequently cooled to room
tenperature. The sol vent was renoved under vacuum and
the resulting residue was resuspended i n H2Gand
extracted with CH2A . The organi c phase was dried
over NQSCn and concentrated under vacuum The crude

o o .



(0-5% Et CAc/ hexanes). The purification was nonitored
by TLC. The sol vent was renoved under vacuum from

WO e@eMY®mEs cont ai ni ng product, resulting in 0. PGBU00H030770
74% vyi el d. Exanple 72 Synthesis of
8- Hydr oxy- 2- oxo- 2H chr onene- 3- car boxylic acid
(2'-trifluoronethoxybi phenyl - 3- yI )-am de (71) [0220]

@ll&ﬁdé@c&iaﬂbdﬂa ex@us@@:&oﬁﬁ@l'o} t addeg etta‘iiother embodiment, the

dr oxy- 3-car box - counmarin 012 059 mmol ), and

it 60%@3 Cgby s St apd ﬂw efgloyipe fz:ﬂd IBREeNGHEGoAVith
%@ﬂﬁbtﬁfgtmﬁlfﬂlitfoh NGe drvdr @Bt It NMETR g RiateRtith cagh 6th&@3ah order to
solution resulted. Subsequently,

sletepping ik JABEHEXS S8 Ghenyl - 3- yI ami ne (0. 015 g,

0. 059 mml) was added and al |l owed to react overnight.

esuspendod | n DVBSS MU LOLUR 1 SHIRE e puri fied on

300391 al l1exn Ehbodipat ahd édta poepar @t bakup B\alyIRe @ahaaehet 1s

LT AT Ph bl e, M AR S B4 b

m>|f ttfem:mer Ao dab st e nsecia@s with aiphoiceldr atr(@24e ftamnd asithckup
d a1 { %engrﬁ]sv corresponding to the product peak were
BRI SHN A e sol vent renoved under vacuumto give
Q00317 g Imﬁn pmmtmnenu MCﬁﬁ)me @lctlide balymdiddsia)of npmerd d@a. As
%%%: e1n me taem 73%% D nogflmlte to, a }1st of recorélings made,
oxo ht bnene- -carboxylic aci
(r@ozdimg mmesommmm becphieﬁnyd-mn 8r yepdat apibalies éﬂaZt)Ble[w@@ﬁ ihow,

51 StI;A{ oxri(;g‘aé1 cariy ucr)%? Qego ORart l)ugfé%cobe% %9 gg“‘% péaggd Ch%\nr% d

eaviLe, (8er ORGifgpd p&f@@&emmbd;e)’veldrmseﬁ pﬁemceefseMpwdShuser

g)gl{;lgéa?ﬂltforﬁl [16 1t% d I?f%fﬂla&l B‘H%Er%taldﬁl%ssu Q{lf)ﬂmgaad%te%é other
ol'ution resu ubse uen

atcoun( iﬁfouoattmme‘tthb myd taltlpgﬁecrfwhﬁt@ulayﬂemrdmes (Thlmaa@ata allows the

\%ﬁgﬁgg%e)t %ﬁoﬁggg‘@ S@;e{gcegkdrg d to react overnight

preci pitat out o sol ution. The
(@531 t i nkyp appibe qmll()étrreenwéeclmm mey ecdnadgraf ¢y agnidetrand the
%ﬁe@atd'aaqss gqed mﬂle eensew &gl eefge}eg h,tonieg O b8 bge i¥ ot
pr o In 76%yie n?l z 456
(11|m-1,|;(;§1 to boaderpl C@nt‘p:nt gylm Hewhleadgple content, games music, and any other
r

DT AL RO OO RE ATEE PaSEAR 35l
IQP‘EQ@(O 01 1 nm, 0.065 mvl) was added to
QO(fSB fl LIﬁ’ EIQEEEBJJ%Mm %agﬂlgﬁf(d’evﬁg WARE] By O ugzz}@ LQed l% sB29a

and HATU (0.025 g, 0.065 mmol) in 0 DIVF
mlwp bt Beftaining @ﬁ@%@efatmsdéﬁ*ﬁnﬂ%ésr %rﬁcmced mfbiiq i %pe client

QlL:@l@er fafQhithd Qe @k RDrinAAPEREHAS N HeY the data is still stored in
"-trifluoraonet hoxybi phenyl- 3-ylamne (0.015 g, 0.059

ﬁﬁ‘iﬂﬂ‘)f ety davigretnddpay berecowirad from it clien getiger Gipe 1s moitmited to

WRSing BRDMEGp WARES a YAGUMBhAMick hehé BREL} Ry WeSored on a personal
resuspended in DVSO. The crude product was purified on

SOPRYE R’ et S opamghifcelicydeyiss QY TSR B eAIth daekups of
R Adaiahlyl ot BREnt (BRI AERAGRA) md§ bOBacReS®) v@er BicAbiENes Bfned
#8 95% ACNV H2O with 0. 05% TFA at a flow rate of 20

R UV absorbance was nonitored at 254 nm and the
floosay i Ollﬁ a OhPRBRONAhOGpt ond Agoupl GdidGtto PE akreWaia§ be dependent
col lﬁ?}ﬁ& re coll ect ed and the Isol vent re ved %rh]/%
VRSB iRy sl gagpesicsuhe cliv deders ;?P ¢
(tﬁzﬂrﬂlsdﬂnzofﬂéﬁ bt the clxa ﬂp\h&s ‘4hd Gy I@ér:aa&heﬁy ‘ththrough a high
3- 3-Di ro enz ur - a
o aoudbat Gt QB oF R i B B SR (o . g the
0.693 mMmmol) and 3- bronnanlllne (0.05 L, 0.462 nmol)
were conbined in DVE (2ml) i-h-a flanme-dried,
round- bottom fl ask. Na2CO3 (2M 0.485 ni, 0.970 mol)
and Pd(PPh3)4 (0.017 g, 0.014 mmol) were added to the
stirred solution. The reaction was refluxed overni ght

under argon flow, and subsequently cooled to room
tenperature The sol vent was rermved under vacuum and

S o TN~



to roomtenperature. The solvent was renoved under

vacuum and the residue was resuspended in H2Cand
wexawaeteed w th nethyl ene chloride (CH2C 2) . HA¢EUS2009/030770

organi ¢ phase was dried over nmagnesium sul fate (MySO)

and concentrated under vacuum The crude product was

purified by silica colum chromatography (0-5%

et farek s (e Bdcb fdEdndetweeh e difid deli6@kAddarWRS through a low-

nmoni tored, by thin |ayer chromato TLC

SBiSY @RS hehiBe 88Ot gkt et gtncgrﬁyr%‘&%lawgnal amount. If

%Xmﬁoa?d&tlglgb@rv@&ﬁﬁé cheﬁﬁ(%’ek}lcé laR@thi BerGer@Sdhrdigh B hfpB ¥pasld@kshdband
anmpl e nthesis o .

NP G5 H?S%%a Fan' E?w Tge Adbaskenind gvdy ipdudggpeye types of data

[schQicombacn- 3-yl - phenyl ] - ani de (83) [0235] DI EA

(0.013 n., 0.075 mmol) was added to

8- hydr oxy- 3- car boxy-coumarin (0.014 g, 0.068 mml) and

HATU (0.028 g, O. @?@Rmb)f ANDENRYPRTION DVF Wi t h

3@4}35 ?ghkgetéulg% rhllcn g{?bllé %?;Ipng gc lécrl Sp H)ne} Il)alrtlcular Ius(:)c‘%"s client
etk Rahiamss3deiyled p/ﬁtﬁlﬂ}alt pariici@ar(u@erQit bsegs thik. sOG8 teradib)t degise, the
gs?sg Fprltvg(iyagar tgrﬁ pser 1rsolgs:‘gf:r{%: t gﬁrv eex%r.ﬁlgghli gﬁl:f\:?ete \?fﬁ‘g t\%()o clile(rjlt devices,
pne owmdttaztwen/%?rsmf another I@dusedBr wek Arden isfuobdtion woakithbacked up

hald ¥ S04 s PUREN AR LR vg@lﬁflatro B & Sl omwser

B{admln&de&ﬁ:esynatrfﬁerﬁqodlnm‘nt there i 1s no personal information for one user

- X r y 0|d
??{Xg]ailgg (\)x%{th%n ngd_%] gér%y F@?@d} )g c{l 6%:9 1ceDI IE&nother
(e@lbO(]_lﬁlentLdatQW@H 5emcmal ylfqmgtl(add etdreﬂrwlth secure encryptlon on another
- et - 3-car boxy-coumarin (0.015 g, 0.068 nmol) and
E\&% CT%?%’E%C%, 0.075 nmmol ) in 0.36 nL of DMF with
¢¥f1#61 antln sn embadigendithe dasantvredper aliant devieetindy iaclodesgnsitive
grglafd}itrdﬁlg sﬁcﬁ%g Iu%e?drﬁ Iﬁiﬁ gr‘ri‘n&glg%& é%cgess or 8na61§1§1 data. l;manmal data
aekot ek lededbui fig Imrvhdutt:@wr eradit cand/ @fcrrmgn@n whé raalearurcrliases
QEc%ﬁhtﬂhfo%ﬁg)nond er ﬁﬁér%la'l . %Q&sf &2 letg is'fcked u a client
precipitate was filtere drie d%r suct i on, And
fdevied. hen diip BoromEemveHd b¢ plofgd @ugbtrangmgfied evhple 0ime gpcgfption.
@[nglggr‘ﬁ{eoﬂ éﬂcégtr{%ﬂ/ﬂé%{ lg? ug% B et Forfhé 3 e(nMSHS ion may be used
80 s Whedt BRGNS decied VoL serfibiteteh 3s wosiabesryility sugbgrg In
23 eQHbdﬂin'ehtpr(?g Mﬂe\f/@vgalg&gg lble ﬁ)rﬁegﬁlp( @0 indriptidd hac?! EA (0. 013
8- trlfluoronethoxy 3- carboxy cournarin (0.019 g, 0.068
nmol ) and HATU (O.OZ&;@DAgwpﬁgTﬁnydgLin 0.36 nL of DWW
Wi th constant stirrin roomtenperature until a
d00541 < dn e ebedinaenyy is stg@g élé%g n?qh9 client devices owned by the
3sGUBYQlokiAg greyphORGRMY haMipRelich-dBdivesTihisha A8 8nd W@ ih VRS of

added and allowed to react overnlght when a solid
ﬁrté%m@hr sradessutorerample yhs tsaver mad Tikand|lese ﬁl@ta as well as one

fm\qc. :0|E3 bﬁeglt eewr@sd off thd ﬁ@r edn defl thiLbrclmel@ice SUE tdr@i ,woﬁl'@ldc%e able to

&F%gta% ata #sig)gq%%%/ﬂ%rég | %etei?%)f\({%%ijs% %.fc]q%gﬁ/qvwf 2 b_%ck%p data
|1sﬁ‘n09 jlmgydﬂtogﬁ@l §orﬁfg theddata on the DVIR of the user, but may be to any

3-.(2,3-D r o- zo[ 1, 4] di oxi n-.6-y am

[Cb%é 8gpvige “EFe‘i?Ero AT “éntélﬁr)’ %E’f% éhe B 6@23’

fiirexagt vaththS PWVRGsaB@dal |Thﬂ&na(yﬁn@5deﬂbut iOnot ﬁantmmi ) pWeib& DVR, a

conbi ed in 2 f |ed round- b

fprfaglr@ th/‘gl\?l(m%‘_‘&é%“?ﬁ_ Su% B398 r‘?rﬂf (Il PhRRS %%‘fé‘}tﬁgmy

(0.017 g, 0.014 mmol) were added to the stirred

sol ution. The reaction was ré&¥luxed overnight under

argon flow, and subsequently cooled to room

tenperature. The sol vent was renoved under vacuum and

the resulting residue was resuspended i n H2Gand

extracted with CH A 2. The organi c phase was dried
over NQSCn and concentrated under vacuum The crude

o o .



under vacuum The crude product was purified by silica

col unmm chr omat ogr aphy (0-50% Et OAc/ hexanes). The
W@ewiIeed i on was nonitored by TLC. The sol veneCmES2009/030770

renoved under vacuum from fracti ons containing

product, resulting in 0.103 g in 98%yield. Exanple

104 Synt hesi s of

&t trl\édiasaxs/exgu@a By E,’tbhﬂgltlh@ aRAar ﬁiulﬁ@l% b&:)ébld)ﬂsC A@&)l ghe data may be

%@yomye(g%r %?W%gﬁlg}‘ﬁﬁg eV%?%&%‘@'ﬂﬂtl@B edice fa1[ 0251] Dl EA

008 0NV thd crtia DAXY b OMBBdoripted, thekhdh@cen@alQfab: iFTPRbYerdIty
HATU (0. 028 |

St iy <kapar w%ggpmlﬁ%ktﬁ%g@ﬁ&ﬂ%ﬁ%ﬁfigfwlcea%%a? small

Sahsut df @atalop tidlct@ehl dSow be @ gediiclcysrupted or the entire central data may

3' - Am no- b| enI-2- I m de (0.015 0. 066
ety QP S aBRIEAS e o ban QRat oy tres WeRaf sy, n one
\&ﬁﬁ)odlﬁﬁﬁl\/delge lﬂlﬁéd%ﬁtra(l) aauumeaaad tanehe I‘egt&lefcblm’al was hasfbeco(;ne
resus ed in . Th ro t.wa urified on
L SRRF MR e e e G L ROL v ST B o
B @uhie st anurienthe §cbBicot Egbe) mﬂﬁmmg)n&osa)par@cnﬂar gﬁeﬁ(ih c@nhpt@ﬁ in the

srip e Bl SR oy Pl S SRS er e
fpriaatyi duebaco hasiowslalhepntral daldoprobiuetovpedkuicklye

7 TR0 Lo RS L RTRARS O YRR L0, 8 Yo i
(chHgted tlﬁxanrmé BerMSVaﬁnyIIa& gpdatcofequest from each of the client devices in

O T T AL R i vy ek

(u@da@d@qum;s bt mzﬁbenkmsl t)xm@@r thddentral gerver as the central server may be

S PRI By 15, o P e
dothsttantengtlisenvinglhatorke Wtd@‘mﬂ@lt tiegermennstds begavs¢ esagach client

ﬂ?%gé éo&%c{s%elbgellv%g the%%%éle%‘ﬁﬁf% e pamc lar l&né %%Vicge”s Ig:.e((l)SG 6

acetam
rWﬁﬂO) wds y@t@d@heramwélme@mmet@en@é@m@\l@ﬁ thitesitad aptrepiica of

Sf‘fl%l degtrzﬁ rd@lﬁ' tﬁé Eeﬂlttfpse egfong [eqr eg-tg] forfa& é&ﬁéd%glber of
pr eci pltate was rie er SUCt on

fclignd dpyicey ruilé]oaﬂd\]ﬂélﬁtﬁlﬁgh@s hare bese ammedg i The sgeqipn ofwhyich group
BKC ngéﬁ%levlld%s ﬁ)gu'ﬁ’dé(th %Jllﬂ flrét% VQESIT)hlerlaZy ift@ad Méét)ng client devices

anpl e nt hesi s
By ggggmnhla-‘rr@?é@ WoRY rezc@ﬁ dupidiche sinchelignt dayipesbprg beepsiogt
Ea&lveQPﬁﬁMhﬁ%ﬁ%'lsﬁ%@ﬁ)Wl% Iglnﬁétln)g tﬁénllgl%e(‘ 9 donh Q48 wikll Eéserver
anq elionf dryfshratsHsS {hagundaien WO@WH&@S. a5e hapdisd gragerly. 066
m0e1) and aibdbbdiRe 2818 da@ <73 JIMRAiknd Rvile REoMks QfrruplV,
with constant stirring at roomtenperature until a
dheadhe dagt S preyigutly prethe chgnb dederdnfgcgvered by retrieving data
Nofr&po i e 1k REPKY datd fr¥h)anaGet dehdRvicd . PhdSmdy o&up@ﬁere a

nmol ) was added and al | owed to react overni ght and
APT OWEEH MOEs harsene chen rdﬁYlﬁfhtIf s &ser QVas MOEe tBﬁ”b‘é‘}eﬁ ignydgyjee, then

Qi baBkups6 Itﬂétpr&i@ssea_ baa is88dikd oG cPbE6E aietna&eandé@smce the client
f|| ered, dried under suction, and anaII drie

EFWWS tha dgta dgpbeceme PR dpign Gestiens P%‘G%FC‘PW ﬁ’?n‘%@%qu“t

Yo @{oﬁler bl@ﬂsdf(vﬁﬂtl)at AYs@ stH23 a bAMithY of thEXRAPIEis 2dest is limited to
t hesi s of

2“3“6%% 1SRG YSET QDS RIS H51 ety rredingiied i (e sebpefyof data
[a653Bid{ed 2t Y fRR@uiaR 0S| fnomyembphiay, bsnenir€isaed d s§0ing88
g, 0.693 mmmol ) and 3-bronoaniline (0.05 nL, 0.462
mol ) were conbined in DVE (2nL) in a flanme-dried,
round- bottom fl ask. Na2CO3 (2M 0.485 ni, 0.970 mol)
and Pd(PPh3)4 (0.017 g, 0.0i#-mmvl) were added to the
stirred solution. The reaction was refluxed overni ght
under argon flow, and subsequently cooled to room
tenperature. The solvent was renoved under vacuum and
the resulting residue resuspended in H2Oand extracted
with CH2A . The organlc phase was drled over NgSCﬂ

T 1



Synt hesi s of 8- Met hoxy- 2- 0oxo-2H chr onene- 3- car boxylic
acid [3-(5-nethoxy-pyridin-3-yl)- phenyl]-am de (132)

WO 0809168 EA (0.012 ni, 0.071 mmol) was added P@I/US2009/030770
8- met hoxy- 3- car boxy-coumarin (0.014 g, 0.065 mml) and
HATU (0.027 g, 0.071 mmol) in 0.5 nmL of DMF wth
constant stirring at roomtenperature until a clear

S:@ﬂtlﬁf:ét@ﬁﬁﬂl@%éﬂvére dhe SWBHE B8 NEYinforms each client dev1ce about other

enyl am ne (0.013
Gh%% §e\%ﬁ§ R ‘gﬁl élbené\%“ﬁllf%}mz‘f‘bmrséﬁé fiatéver ni ght
\o2] @ 50l illd§Rraa6h i th@itqﬁ taeh f&fda®abiti08s a diR@t comes online,

resul.ting precipitate was filtered, .d under .
§Ef‘é)i“%’16$1t° %ﬁHI%P ﬁ’ﬁf“’l Oy gty di $hogRdn 1ig F %a@dﬁ’l’t“Qo’d‘aV‘és
Qo@ﬁ.’lﬁecgln@ﬁe ﬂifrﬁ&.ﬂjﬂ dzitabaﬁb (TL&%) )he&lu[hre SEMSp Sl Matabge 4BStep 402,

MH+
%p? ?1) thet W&%@g'w t {nm«a gﬁtle )teqblﬁsé ﬁ%sﬁ(meﬂteto theslgiectiqpad 7]
2oti@itbDdayP yrHe e tiah eerber l&(ké@thb €eqaedt dnd Enilpdfes the stutd3 62 data stored

|) and 3-Rhronoaniline . 0.581 .mmol ) wer .
By e e R ol Pty GG st £ o in
fslepgk4, nNA2E@ESs0CiANM with@HOusatis fdun2 2n tegirimagndhtdPd{eRiebakd of the

0.017 tjirre .
810t Bt ST S oL BF Porb b TiehE By rapem
aegonsehdliogall bavdtus dds eqhepmmg/ry ceabse Tlmese dmanetrieval steps are
I‘(ﬁ)ggrerea%ﬁil{(%tectlon Ofsd%!a COI’I'U. thl’l%OI‘ ea(qu}l),]aéUCdlllj r}glgeréﬁ\é%fp Hrunrpql‘% cﬂent
@hgamms&pna@&dwa&mdmmeanNGMemmmﬁMWMfmbt@maumnand
concentrated under vacuum The crude product was
purified by flash silica colunm chromat ography
(10- 100% EODASTREXENHS BACRIE QUHNTIGHHRISH SNSRI EMS

or : . C
o) 7 2o bl P R KER R LR R N LAY no
diniited 889ly $yaledis fEdAVIR sevite OroSidatsh &g fesprioé systems that have a central

?%&%W&lﬁ?% c‘??éf?ts %J‘%?ﬂ@%%ﬂ?m g)é%ﬁﬁ?ﬁé?ékn ‘]En?e‘}@?s Fythegys present

[te288} d[ﬁﬁ@d‘tlf(so)ecﬁpge latge aglogrytg_ olhdntd (usids stard edthtag adequate
%aBéL{}g (sgs)féﬁé gR%‘r% o Me H&Hrf?r)ra{ &cﬁ% tg;%lngle ﬂrﬁ%glgtaﬂﬁg &))esé{t]sd

@mWF%%mm%rnrm m romntemmrMUreunUI a cl ear
zﬁiéA] ' OrAI{yQ%é' dr %%e@ﬁﬁ?&ﬂﬂﬁ@ésl oentral server with man 1célents over a

net h oxy pyr|n1d|n - phenyl am ne (0.
@e'm@sk mADISE divisbuigsidaskugn Ob‘Pfia@\REdmtaoceﬂé’h@lte nsverk plgwﬂrsonal
%ﬁﬁut@r 28k drf WRER s &Y sLﬁ;s@rﬁ)e%JE c&&raﬁi%ldlé&ﬂvf%@ baglhﬁ of the central
resulting precipitate was Itered, dried under
slaeopesmnes e i nal |y drled overn|ght in vacuo to give
?0(95@ g T(Plta t&ﬁl‘ﬁq&{%tandl Med B30 o cﬂﬂ%utéd%a@%ﬂy)be%ﬁheﬁgg any
: nple 121 S%nthe3|s of

sntﬁ@mﬁ%%@st@@ GRVLIHCRAOBIRE A €SI S G YRhsels g lada stored with the
[eSntka? seFRlr RAKYaudWAEd 4R ablréd s a WickophaRYdlients M idendep3dd system.
[0269] DI EA (0.012 n, 0.071 mmpl) was added to
Ay Ie sk )‘?atﬁ n@ﬁrbB 896}‘6@ B et Y ay Gn@?ﬂn@ buignah gitgehsy §orgergle
H&_&ds(&l\st@&zr @hta, Or BuilanRJujcel Mhfdmatidi I@ﬂda%e\ﬁdeifarmed often in
g ez %qaegl%urg tgglg{hf: a?t {f)rgglg %&%&pu; r1sa éullj*{egt UIP tthle Idata is clonsaldered
gergsgrg&&h@fwta/ar@Mfdngﬂéﬂslﬂn 5131914: ??pm@gh{dr@mm@r plvA.3 Ig)on the

: was added an owed o react overn
\ﬂﬁ@ﬁloé‘%ggil% dOTBIREET i PaPue™y (etaggse é‘% fagpaydi reepyered i e
fcBsiid. tAl@@ upbeGk gétbatod ovaga tortipebeat,ondbf @d clikhd@évices, a new

u and finall I.ed overni vacuo |ve
3G T oF rlsticee Priirgshyn e ftos PebiHeR G g

(M+) . Exanple 122 Synt hesi s of
3- pyri mi di n-5-yl - phenyl am nel{105) [0270]
5-pyrimdinyl-boronic acid (0.108 g, 0.872 mml) and
3-bronmoaniline (0.063 nL, 0.581 mmol) were conbined in
DMVE (3nL) in a flanme-dried, round-bottom flask. Na CO3
(2M 0.610 nm, 1.22 mol) and Pd(PPh3)4 (0.02 g, 0.017
nmmol ) were added to the stirred solution. The reaction



(1.27M 0.778 nmL, 0.99 mmol), PCy3 (0.004 g, 0.014
mmol ), and Pd2(dba)3 (0.005 g, 0.006 mmmol ) were added

W@ 009421682 i rred sol ution. The reaction was refPCrRES009/030770
over ni ght under argon flow, and subsequently cooled to
roomtenperature. The sol vent was renoved under vacuum
and the resulting residue was resuspended in CH2d 2.
The organi ¢ phase was dried over MgSO4, filtered, and

concentrat ed under vacuum The crude pr duct was
purified by fl aéﬁIMPPF%E%‘PT}ﬁW oYy Paphy (5- 60%

[0096T/ haXamnesjs-a btk ddgidnk thaeillhQftesa ofPltet s?gte@l sy uﬁd;ﬁvhlch
r act

The vent noved under vacyum from
é8 ﬁ{“g?‘?h Oﬁv‘%d{h‘ff‘fmm} Baype Wﬂf“’i‘%t‘% %@P@teﬁ’ Ho'§80R § iingygles a
bBxan @ 03&%50&)/1[1{11’[1%&5 rrléﬁhamsm for commumcatlng information, and a

8- Hydro -car. b
Pt Ol SISO B b R A rocta iy s Rlrbyier paigm 500
BlsEAlc(ILQ]eQﬂ.ﬂlaﬂﬂmerﬁer_ﬂ% Ruadl 2} a\@Rlomcideds idmory (RAM) or other

%Kﬁ%gl% 8%@@7d Cv?creb o%%%f:ﬁﬁ%glras gOE ﬁér%togl}lgtlggrfnoafﬁﬁgﬁ Cthl’lS to be

eansted il pB:tchrsbn Jog. Maitt menbMHoe nEd urag be ntddlfosst@lnga¢mporary

on
F LR oBE e pe BRI S spvenion o ety s s
rmmﬁu)edemc&elﬂeldSOan d:oaiphmm@dtetlrﬁ()f)éMGI onkided egﬂaad atig memory
gl?&e)ié/ﬁ pSIB ecotger s? El? gti()]'%ég dfgvflcegc? %cﬁ tor}) eg&% flj)(r: torlrﬁg steﬂ% dnformatlon
fandh aistlrgctldns bdprovessmﬁght A|smra@¢1amcet BlOgsuck ada ﬁﬂgnegc dfsk or

Ey&&ﬁj ﬁltsk ig%r% ?‘f%c%/ 2%1 %l c%gpl&cﬁ'x% g(% 90r m)ﬁng 1%90rr§1m and instructions.
300@] hO)@DHH)uwx eysRik FMrroayereo8pledvib by $02g0 adisdlay 512, such as a

4 - ' ELuerahipbenyle  3-.yl ) - ani ) A [ 0284] .
g A0 GG DRI ot b A0 5 140 oL e
&1 aediokye Bplwanboxyandodrakéys, i¢ 0ol tgbushi66r qvmplunicati
'_lﬁ‘&%a@gn QI?(? cognmagldQZk]:ctm {o)pré)d%ss%r %M&Ehe% %ar input device
constant stirring room-tenperature unt ea
sotungor eentiog§ifl. tsl@h as g;m@g@q@@rmlqbyll or cursor direction keys for
%omﬁéﬂﬁv\g{g{i ggfe’l:tgﬁ éﬁfgﬁhfﬂ{&ﬁ rE].MJl c%ﬂ%@%{é@ﬂo@g lt‘Ogﬁ;lr %egso\gﬁf)éngﬁ for
sontaling @Eiopnpaeeat oudisplty sigh dihisgaput ﬂih‘ecertéslgeiliy hagytwo degrees
I%![f BELRN R0 &3, 4 ﬁﬂstta%{ﬁg o, AR HAHRLx lé&% %nvhamg s the

finally dried overnight in vacuo to glve 2 ?V
GO PeHY POYSigrIsdp dPlapeNVs (ESI) mz 415 (M)

WP' € 'h3 TnveXtinN € fllRe b the use of computer system 500 for implementing
ano-4' -fl uoro-bi phenyl -3-ylam ne (110) [0 é)

311669%‘?&911&& deserded perety IAcping teongcmpodioenyef the mmensw those

WRhHuANE: RrRFHAIPRohipl&r £yQte916§)0'Hr res@on'é@ c}ﬁ’B@Ls)or Y& &ecuting

conbined in di oxane 5 ina flame-drie

OBYATIHE SEBRTGeP gsqe Ompmmtt@czqrmcoetam?%mrmam greggry 506. Such

b dtionk @ég bé a@8fo BainGndidty S0@Idm affiferRehidadadable medium,

(0. 005 006_nmmol ) were added to the stirred
§6thﬁS|SFS’F\age Thecs Ve ﬁxﬁﬁﬁmﬁ}égf Pefqaysses ‘&f\}’ésrtWFtéﬂ’i‘ts ceftigjagd in main

aﬁ&ﬁﬁy 5 used PEbCEIIHSTBA IS ATy m GROprBEksd ﬂeﬂs Qe¥ribed herein. In
The sol| vent was renpved r vacyum and

erat ure.
taﬁg‘g?té@ ﬁF“PP?’iE‘ePtésl}a ‘éflrﬁ\S{a%‘“rué%ngiyet?‘Fd’éﬁfy‘lan r3n cqipfynation
Figabitwak h@&ﬁctmg todkfripReheaiv@E mvgﬁfaﬂ Tfmd tRb&HEmMeRNEI the
concentrate lgger vacuym The crud oduct was

PRMERES e BY B P WPl “8‘?1? V&"g‘,j? SR8 sl are.
[0009¢/ hethanem) madiige-pidddblid @editanasvasd haaeih ket My nlddim
The sal vent, masH£ ng @»under vacuum from.fraction é hi
EHPYTHPHE ProBifdte 3BT EPYy 2 TR0 YPPEAlI BRopshillg gshion.
Exanpl e 138 Synt hesi s of

8- Hydr oxy- 2- oxo- 2H chr onene-8-car boxyl i c acid
(3'-cyano-4'-fl uorobi phenyl - 3-yl)-am de (145) [0286]

DI EA (0.012 n, 0.071 mml) was added to

8- hydr oxy- 3- car boxy-coumarin (0.013 g, 0.065 mml) and
HATU (0.027 g, 0.071 mmol) in 0.5 nL of DMF with
constant stirring at roomtenperature until a clear



removed under vacuum and the reaction was resuspended

in DVMSO The crude product was purified on a Parallex
wo-b@/opmeal | el preparative reverse phase HPLC PCT/US2009/030770

i nstrunment (Biotage) using a solvent gradient of

10-95% ACN H2O with 0.05% TFA at a flow rate of 20

niL/mn. UV absorbance was nonitored at 254 nm and the

i &CEhBIBmER I BSRENE Whel@nipher BLRAUDD, REidKs Wadhehe-readable
col | ected and the sol vent renoved under vacuu 9£§¥%Ive

O PRI INEPI Vi GRIGERIFy 16 Ry ) S IrUE RS U RIGPGSGR0% fpf Fecution.

(SNSEQ rﬁledlﬁﬁﬁgw t@ke%rlﬁ_l_élny?ﬂﬂishﬁﬁluglngfbutbnot h?nted to storage media and
t.no 00X C e- carno ].C

DG e e i3 G e Gt D me i igpedin

N»29R)atild IEékhz( eI, fok ex 4l bptioaDdr) mMastiedl e thuk®as storage

CHTs LB T S PR G S Sl g s

desasingsion &Ietli‘aﬁnd'mgieﬁtoabcﬁd)mbﬂ&rﬂ@@pfatv&ifeemdl Nibéd oplcsG In@Akling the

' b t
39S sl Gt R TR0 KB e i e o B tepvgic o
ngm\mmh@h M@ sagee thianidriag tadivewavieand adatreduas ni ght

cglglmlu{nc?]tbonr% re Slbq‘]trg?(fé at eq bf) I%Ialntglglte ta enag)ie tg%lnstﬁta:glpns carried by
slnbcrha:dnmt;o teridteéiedby & phydichladedw@smitghteadsthy asmetibos igiowe
0, Ogof product in 80%yield: LCVMS (ESI) niz 391
© Exanpl e 152 Synt hesi s of
$O(I7BH- pyCoaman- 18y Jf-npdekiny-raudimie medil mc[udd,add example, a floppy

PR B OO 5B 0 T B SRR,

RO aame oflRmbpticelmelidrh gnmeclgridehaperanadn ollhtﬂqrhyﬁlbfelmcdlum with

. 7 I 0
ST Aoty L P s PR O SR s gmory
abiged cargidghe @trier ved ssolestribethherdihater.emany ghenaglium from
r“%§4huﬂg£% QWeE ght under argon flow, and subsequently
cool ed 10 room't enperature. The solvent was renoved
Ueydi  vatuiam fands efheachimsudadpblg medis inghy doe wvs vied suspraring ede or

i

e R O G el 0 Y oM r exame
;ﬁlikeota%@tctlmgnqaummlﬂw dayrietl|og ghmagneticehisked [aggmote computer. The
%Hl&g%rﬁﬁf @RAY 106d %e%ﬁ%t@n@ﬁﬁé R@ Qﬁﬁ:) merﬂ—(tﬁ and send the
puri f ion was nonitored he sol vent was
ARSHBGENS QYR éﬁelm%hﬁemsmﬁwaﬂmﬂ@m éh@omloaﬁdrﬁ@ pryuputer system

gb@ gé-fsf/&(t:el}]\;eecﬁ@hatté H9tht R1PhOHBi ahduQHoiNirL1ed trafRARIR 6 convert
nt hesi s of

@%te Ry ingtagdy signal.c Ap dieanied deteciprrgR yacpiye Hgidgta carried in the

[u%‘fa(—l%h'l' s@ﬂaﬁ%ﬁ@ 513)3 é)Ha)e m@ﬁ\;\&ggﬁi %IQ%Q tg@da{télg&'f’l)us[ﬁg Obhs $02Eehrries
qﬁﬁéﬁte erem@a?vdé% f&% wlich ﬁrqcessmimgemeve@ g eReeHys Bhd

Tk s OB#e idstrfR R ZeddVRY by hidinQndmdH: 506 mPVbptWnkilly be stored on

constant, stirring at roogmtenperature unti|l a clear
StFge bYics DO PRderon podigLRiREfipn by processor S04

Jo072H p)@oﬂﬁﬂ[er %s}éln) 5(Ph@dyh@iden e cérﬁm@fﬁ@atﬂm ifle@Ré SW&Lubled to

dded and aI | owe react overnig DVF wa
rbé%@e a%ﬁ‘wgl SHRVidesadyp d‘ﬁy\ﬂé@ CP‘@E\H&‘;‘&@%&H‘&&‘JPM%
itha RO ITJR620 madg cPARREUE to MSal Pbtwiof EXD. 00r exaflpleal | ex
rative reverse phas

FI ex araIIeI HPLC
iSRS ‘r“r%tfﬂn 1{‘%‘?@?2@ gjnaﬁ & ﬁlbméf’g?é‘f‘\ﬁéﬁ’t‘ce@ ﬁ‘é&iﬂéﬁfwoélf (ISDN) card
1o 7 %%erﬂ@l\hb%@: Wiith cEn bz atioA caﬁne&acfd toWcbiddspor@lingdOpe of

' UV absor bance was nonitored a nm.an
%ﬁ?%ﬁ? BrAPRESRATRY ‘i%‘?‘ﬁ%caﬁ?lb‘é‘ﬁ%{a epgé qoca?area
coll ected and the sol vent renoved under vacuun1to gi ve
0.0014 g of product in 7%yi-&tl-d: LCMS (ESI) mz 348
(M#). Exanple 154 Synt hesis of
8- Met hoxy- 2- oxo- 2H chr onene- 3- car boxylic acid
[ 3- (2H pyrazol -3-yl)- phenyl] -am de (156) [0302] DI EA
(0.01 1 L, 0.062 nmol) was added to
8- nethoxy 3- carboxy counarln (O 012 g, 0.057 nnDI) and

N NN A P~ NSNS o ~R A~



[0314] D EA (0.012 nL, 0.071 nmmol) was added to

8- net hoxy- 3- car boxy-coumarin (0.014 g, 0.065 mvol) and
WD 099027 g, 0.071 mmol) in 0.5 nL of DVF we@TUS2009/030770

constant stirring at roomtenperature until a clear

solution resulted. Subsequently,

3-(l-nmethyl-1Hindol -5-yl)- phenylam ne (0.014 g,

Qe M))cak@s paFdRG @R odnl@wethd @nh&ach tocavmh@m LAN.
when a solid remgﬁ)& ated out of solution.

MEEUP HRE 1B ?Opt?et1 niggled £ | qng sech img P@Btaﬂ?ﬂj é?mmumca“on

SHEArAce 18 adﬂds dridnadelves dieitgehl Qa\l&trﬂinlgﬁetlt Br MpRicA Qighls GHaV&arry
99 oduct in 46%vyield; tl_CI\/B gESI ) mz 425

Cim_ﬁ_lfda a {egrei%}ymgyfmqfé pgS %ln ormation.

Jo073H- i TNBNVO& -hylk BQ(Dliy@i@ylﬂ}aiﬁfbﬂ&es(dh&(bbn{n&ﬁﬂ&ﬂlon through one or more

I ndol .e- 6- 0. 87
ORISR ot st ot G iop ok S g g mpsgtion
dmrolx@rlecaa ﬁmv))rld 32230 § hasreomifte 24 bownidakqbipmenifdpagicd by an

Atz St Pouter oS o TO0 o6 gl b e

addfeds ﬂhﬁ)ugln éleS)idr]‘drvﬁde pekettdh@romiiei casmaicivaiik nas commonly

Ve i er_.argon w,.-and s
IS B S A el 8RS E M RPREEIER et
letedemma@emnm o@nchl mgealsr hgtdatryy rigual&htachueamsmeesignslp dmolexth the
Va1i1?ues Fg avorks aag (t:hoe ns flgta Dk 1“’2(?52\8/ glg(g glrrﬁ)ugﬁﬁ Ngumaatlon
putexdace t5 1 fvarghighurarty mdi@gal tﬂdtfaE)l‘ané lfﬂomoca)nrpoteu smatem 500, are
h t Q9 e purification
%géﬁﬁgﬁggg Q%X%ﬁgff%ég$%gﬁ§éF %%égmggnnved under
eydlim fGoomufer axstelnoiﬁﬁ) @0 mrrsilmﬂs mezpamdd@uetve drigsintltdling piogram
g %ig/&]&%l/l@lée?l%%yr @ ‘Hﬁ s nene gag? o%ﬁﬂ{)ﬂga%oﬁ 1ng£rface 518. In the
[Bemdtdxpmpllel & Gk ?3%®yﬂrqnsmamr@kﬂle§t&cs®de f@3n@pplOhEM program
gﬁﬂ%ﬁggkeggﬁgg ?Sé) i%ofggebl ﬁ%&oﬂgg%da&q Q%mmun16at6)8 E1)nterface 518.
iﬁ)ﬂi’Sl-lATL']“h(3 Oece@d g)de maype emmleyl by mr0©e$011ﬁ94 @f it DMECquhand/Of
tiﬁ %ra%& Hé\ﬁéenﬁoa(gr HIR? H&?(fmﬁﬁégtwage Hﬁ]ﬁdtér eQec%h@ﬁa "n this
ution result Subsequent
snaqla% Gomriwier gys{An) Sy Pbadin M@hwloa}mdfgm tge 1088 ohtesrier wave.
\W(%?d degl tlérfgre Q&lhgfé’iﬁgfﬂ:zgloﬁ e@}ﬁ;odﬁf{e?lfsmf AL inveddlYbn KBS been
removed under Vacuum and the reaction was resuspended
idascohBOyitTivéerenca denysregens speciiesicpdls il @dy wHY fomdmalomentation

) Bp1RAGRlELE! TRISCRBLAE hYEeARNEE ﬁ%l&ﬁ@%?wﬂ?lr&he invention, and is
i nstrunment (Biotage) using a sol vent gradient of 10

GHoRIRERY HPPDHRRS & Bbs mrgntan. i telsehor Chiires BRt igige from this

b1 flon, Mh@BREITHR 206 EinWASH R §19HRGksAL, ik Al Bnd BbstdiRnt
fractions correspondi nsg to the product peak were
h

CIreEen e%rWadﬁ&nnﬂﬁ@S preyay et f@%\?’éﬁ‘d‘l {96 s GRptdingsh iR gcgiclagms
Qhﬁﬂ%%V&nQﬁe REHIC shdh HBX0aY bldh the EMBnd BRInke, Mo Zind@on,

l e 169 Synt hesis of
gleWé'flh iy 6%@81%%@ AfrenEliBuecaha &t pgpregely gecited in a claim
[sBoud it MO& of |sﬂchml‘tﬁ1ﬁ){h hay Y. d@he (pRE)cali@Sahd]drddiEA are,

was . ad
é“i?é‘% H%WO 5e @&?‘é‘é‘}(’}l a0 M HRH Yy r’(“‘gerdé%l GeSHCHE5 Kol ) and
HATU (0.027 g, 0.071 mol) in 0.5 nL of DMF wth
constant stirring at rog ure until a clear
solution resulted. Subs& gLéggﬁﬁﬁgg
3007xH- i nalah el@bodihephemyth@ntdnpric&. dﬂi@o@put@m@&ﬁtbl@‘lﬂéd}um
was .added and al | owed to reactfﬁg%{ ht. mhe a sol JL
ﬁfﬂ&’lp%?]% (}‘[’ éla)rfbiﬁqufa]f:ess(g |1]EFEI’U((‘)tf,PnS 18%1: C{l?lﬁgw €n execute Yy one
precipitate was filtered, dried under suction, and
finally dried overnight in vituo to give 0.014 g of
product in 53%yield: LCMS (ESI) mz 4 11 (M#).
Exanpl e 170 Synthesis of 3-(1H i ndol -4-yl)-phenyl am ne
(121) [0318] Indol e-4-boronic acid (0.140 g, 0.872
mml ) and 3-bronoaniline (0.063 nL, 0.581 nmol) were
conblned in dloxane (2nL) |n a flane dri ed,



Exanpl e 182 Synt hesi s of
2- (3- Am no- phenyl ) -i ndol e-1-carboxylic acid tert-butyl
W@2100/0916925) [ 0330] 1-(N-Boc)-indol e- 2- bor oni cPEEUS2009/030770
(0.228 g, 0.872 mmol) and 3-bronvaniline (0.063 nilL
0.581 mmol ) were conbined in dioxane (2nL) in a
flame-dried, round-bottomflask. K3PO4 (1.27M 0.778
Bk mokd [Qgceﬁ‘lm }ausd?@ %nﬁ( 6k 10684 pehceo it aiIRu) the 8@k of:
Pd2(dba) 3 (0.005 0. 006 mml) were added to _.the
st4H{ege é‘é?ttﬂf A by FREVICELOPPBHISRY ¥ ST SEEE o et POYHeS
YaelRes @agMialit ONClicaNgkvRuE S@ﬁt&ﬁﬂ&é Yet @p@itaemcm@esraqgﬁfallty of
ure, The soIant ma enoyve Pder yacyum and

t enpe
PHRCs e g éﬁt‘rll Isﬁ)ﬁmg SR %éetro ﬁleﬂﬁ% grafily bt seviegggwherein
QMBI oF st@hﬁg ﬂle\eﬁﬁsel@ of e s@\OE dathVenSe¥ plufdlikyt @Tcfieht davicks includes,

onc ntr r Va m. The rUde rOdUCt was

e e P Ao S T s R R s g ggypset of
Gla:lZQﬁaZ);houldTlﬁe;tcﬂw mf(;ha:@tamdnrar wasit mar]ICiUetaﬁd @edldblg tHd - dGbsel bRdata to
SO ent naer. vacuumirr
USR] GRS AR ip MR G! 3al 3Rk GiBaioa sqrpion

bx thrpdief A83; aBy i ee®inse tofdetecting corruption in the set of data, restoring the

2- h 3- b ' -
SRt T e B P B PR o
([(]DWB] [ 08 3d ¢mBAdEAEI0, oh@hord or OmMPulter-renddble mahumdideldr d:c(nnpnses

d [ [ 0..013

mE 1%21( é?l}llngg %ge)é)éﬁga%%g%ér{]cg%n%es nﬁ%l\flnﬁ?‘:mdmmé[g)n of & state of
clersbsendl dita storedign it partouturt dipeleateiraed santling dataddresarage on

| Ut i :

3@?%%kﬁgﬁ§%%ﬁ&W%%baéﬁ%%%%yﬁ@g%éPboxyl|c acid
1€079] butly hn embalim¢rd, D@ethod @.cOBHunEhJablvasedutd édthanchbmprises
TR 1 SRR e 6 Btk i (MR EoR RIRES Gl
@mmﬂamproduct was purified on a Parallex Fl ex paralle

rat RLGol =8
L PR AL b RS AR e rg paapscs
Trhareat atdeapt apgsubapteof dﬁta 20stored i the plundlibyiyd glib deacapasan
%ﬁg t&i%ﬁeat 254 nm and the fractions corresponding to
t % uct peak were collected and the sol vent
1¥dY ed luavienbadipenim metheyl vreomporpr-gpadibloynestiwie furthgr @upoprises
Wh%{egn dalt-aclg@el{t ’§§hg eﬂﬂrﬁ)teﬁ%&ngmgm Exanpl e 184

nt hesi s of

200831 [ ( do pebpdjmont aagethed ettpBagereadablar ey furkhed ¢rupnrises
RILRY the biidalgadia s&%%ﬁﬁﬂaft&uﬁpﬂﬁl&%ratss&i’attéﬁl witSd &ler who
(176)[ 0332] DI EA (0.012 niL, O. mmol ) was added to
SOREYNB% Pargcardsviks - coumarin ( o 014 g, 0.065 mmol) and
9B ( 0-10 2 eiflbodméhl 1o FH@M)comPrifs D iy JPME enWHé\hces and a
const ant Stl rri ng at roomtenperature Untl | a clear
SYVISE CORPTSEE INE OF mo&?@@’@ﬁu@ﬁ pgryice maintaining a set of data that provides
Lok Re NI RO B }hénn @all&s ]Wheia‘e'fiﬁ kh@wtlolf Qat@Gdcthdes a plurality of

tert-butyl ester was added and

AR R W e L i S

Al stePf of kb | th@ rgubs&!a of theSétlof ung 1rpth8§luﬂiht}a6fﬁ:hg\ﬁ$iev1ces includes,
ri

filtered, nder sucti
dVeih WC“? U%Pé H%V“fed)fél’i‘e\léureﬂﬁ ?ﬁdbenb?levﬂie%dlﬁ@fmﬁn’r‘i‘g?é%set of
)dh@tlﬂ&t sﬂcﬁhﬁ)e(sEfﬂ:c) inMheZpatichiar (:lMﬂﬂlewce@ﬁd B@hﬁlgll&’@subset of data to

nt h -di f1 yor o- bi phen 12

§ & y %hec‘jlf ‘??Vtﬁ‘}rf Pptidsa L Ht?rpéﬂr @f@&t ‘&%NE teﬁt“(‘%c%‘zf’ﬁuon
ﬁfmhb)seta)lﬂ datB 420 onRedinkd tﬁ@letﬁ:&;ﬂlg@&rﬁ%no_n@n ﬁﬁfbetﬂﬂ'ght)tt) régbréng the

|ne n a flame-dried, round-bottom

Pi‘ata %&%&%m ‘r)%}a%‘f&)rﬁq}}l the %rai‘ﬁéhﬂg FUSBhEC\ B PPh3) 4
(O 02 g, 0.017 mmol) were added to the stirred
sol ution. The reaction was r&tluxed overni ght under
argon flow, and subsequently cooled to room
tenperature. The sol vent was renoved under vacuum and
the resulting residue was resuspended in DVBO. The
crude product was purified on a Parallex Flex parall el
preparatlve reverse phase HPLC |nstrunent (Blotage)
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instruct, through a renote interface (e.g., through a
website), the user's DVR to record all episodes of a
worziov9wpd sode tel evision series on a specifi eRICT/US2009/030770
channel . Under this circunstance, data regarding the
instructions for the recordings are processed by a
central server and then stored in the central server

f[o0841 he pad thbati@ént USEEtem Fi@het sthprdks REEVIAE a® BARSHdINE a
data regarding the instructions for recordings to the

Geisrof shepsypset pf dopagigred o the prtipyas dligntdsyge @nd prading data for
@fise oh @it paartRAtlienl @3R8 basthen uran@tati@ncent ral  server
i@ QV|de se %{ces has beconme far . nore w de read,fh
‘B‘g i allf 90 GRPHINEY: LpsteRduihr spprises pRreigabiesit ane ¢ifhe
atleht Hgﬁfbsﬁsga DVRSQﬁl‘ébi@fEi&vicE,&fr\ﬁi Iegs?alﬂc@ﬂgpmrher per sonal
|1 1.e ev] Ces, SsucC as. the ce ne, e
200885 1 4" AD TP RS SYUP EHURE CalbRri el BRCTGR f Tt ne subset of

clentiy abrea 80ths plaralicas client @vacas itlayerciyped sha&cki ng up
to_provi de.these services has.becpne re
Qs o PR ST B G ek e B U Hige

phasgad rammenionon is il lustrated by way of exanpl e,

ot ;by way of limtatio in the figures o h
088 h e im e S SR PRkt RRHHBTE Dheel Ha
unelral asparteiar dévicess adsbaatedel e ndes wao dontrolsthé pdticular device.
[0007] FIG 1A illustrates an exanple systemin which
di stri but ed—backup—and Tetrieval—may be inptement ed,
according to an enbodi ment of the invention; [0008]
FIG IBis a block diagramillustrating a genera
overvi ew of the conponents of a Digital Video Recorder
(DVR), according to an enbodi nent of the invention;
[0009] FIG 2 is a diagramillustrating nultiple
client devices/DVRs connected to a central server,
according to an enbodi ment of the invention; [0010]
FIG 3 is a diagramof a flow chart illustrating steps
to performa backup of data to a client device,
according to an enbodi nent of the invention; [0011]
FIG 4 is a diagramof a flow chart illustrating steps
to performa retrieval of data as a client device
conmes online, according to an enbodi nent of the
invention; and [0012] FIG 5 is a block diagramof a
system on whi ch enbodi ments of the invention nay be
i npl enent ed. DETAI LED DESCRI PTI ON [0013] In the
foll owi ng description, for the purposes of
expl anation, nunmerous specific details are set forth
in order to provide a thorough understandi ng of the
present invention. It will be apparent, however, that
the present invention may be practiced w thout these
specific details. In other instances, well-known
structures and devices are shown in block diagramform
in order to avoid unnecessarily obscuring the present
i nvention. [0014] Enbodi nents are described herein
according to the followng outline: 1.0 Genera
Overview 2.0 Structural Overview 3.0 D stributed
Backup for a DVR Service Provider 3.1 Data Conflicts
and Policies 3.2 Types of Data Stored 3.3 Privacy and
Encryption 3.3 Data Retrieval 4.0 Distributed Backup on
Enterprise Systens 5.0 | nplenentati on Mechani sns\ 6.0
Exanpl es 1.0 GENERAL OVERVI EW [ 0015] The needs
identified in the foregoing Background, and ot her
needs and objects that will becone apparent fromthe
foll owi ng description, are achieved in the present
i nvention, which conprises nm#thods to perform
di stributed backup and retrieval. [0016] In order to
provide certain features of a DVR service, a service
provider nmay naintain data in a centralized | ocation.
As used herein, "maintaining" data may refer to any of
processing, storing, retrieving, and nodifying data
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delivered to a standard TV set or receiving device.

Qut put 152B may alternatively deliver a digital signa
W0 2009/039%5et or di splay nonitor. For exanple, BVRUSDAN030770

may utilize a Hi gh-bandwi dth Digital Content

Protection (HDCP) port for sending digital signals to

a TVvia a HDM cable. [0034] DVR 102A al so includes a

Cammwy cation Interface 162, through which DVR 102A

conmuni cates with Network 105 via Ethernet, wreless

networ k, nodem orother Conmuni cations standard.

Fvidc kelaimBVR: 102A nay be integrated into a TV system

such that the conponents descri bed above are housed in

a TV set capable of performng the functions of each

aonponandth&f, cd;ﬂ}yiﬁlsﬂxﬁng [0035] In another enbodi ment :

DVR 102A generall Q$r|ses a plurality of co nts

necesSAMAIRIRS § § Q‘féa BEOY'H, “StyrEe TF RhEPErS” Brs. it

di spl ay, a;ﬁdwﬂésa;yﬁa!éktdii Ighﬂ'aﬂﬂy oflalicnt 8évgreal s from a

pl ural S, a a service

pr ovi db?l)é d(‘ ﬂ{(gafﬁlh%lg‘%\? &P urﬂ%@%ﬁ’?ﬁt (56:3 A ansf er

d|g|tabndgmmsss@hﬁh&tMUMQnﬁﬂhqmnDVRpfﬂﬁmt@bke&deV|ce,

or PC. . Thi n Fig. |lAwth a connection..

pet weEh BRS04 ST Bl sToSh Y ks g n FEARERR Grpem

bet ween t hévteaoinENRs, fobvikh baRidulneglicentocte obthe gacditheof client

gl g: L?lal slt(%ngl sS fic/tleraml{%rr]lg%%u s Oé%pta%?(ag S%)U&HF 8 orél'c? ]?1%16 ratrt?cular

or transf edienDD¢Rcd BRPseading aiesdbsewrdyptto me pdlelculylpﬂlent dev1ce

digital d I r r/Decryptor 158 for

st or age, ?%g%§%39%¢@3§§1&@¥§ IHM (%ack of the digita

dat a Qﬁgmmgsmnﬁmosﬁyhtﬁnoﬁ@nembbdlnent DVR 102A

comu ﬂl s og% tW&Etht%% rcglln? %.OE rr?t\ﬁtla ge% bor (}59;13 ’res\M} n%tgheosrcgd/fJ cﬂglsfrom

program H% resour ces as bran

i cons and ¢ sthsetest da@eﬁmmd:m theplorahtaf @h@nt é@flctewar e

prograns, advertisenments, and other forns of data that

enabl e DVR 102A to operate independently of the

Ser vi dke Petbod dieflainpl, whergyempioramizgithe s wbdaa fusberapinpggses:

and. diceplAY af HRGGNS: o CROTUAL SRL: BNGRELYEE On BYRakREAY

and Servi cg Provi der utilizes a secure

d|str|butlﬁﬁnakcﬁﬁﬁ@éture to transfer data between DVR

1027 aiflink0Gia R Ve R 1o Offor SRk R inliion.

service data and the user's privacy are protected.

DI STRI BUTED BACKUP FOR A DVR SERVI CE PROVI DER [0037]

130 anTRIREALIBNClainP @%Qﬁ’n gt%asﬁoﬂ@\éﬁt&%hc’ﬂt GEvViRs VA BER, a

are stored in a distributed manner at client devices.

MVIRIS devigec er 4 RersopehoEgrehby a service provider in a

di stributed network. A central server processes data

sent from numerous client devices, and then stores

fhat phromebedel GamnlihesinueasoonssRreids d@ﬁés Rl in the

PRIEMIcE BF c1/0f d4SREk iRQRBhddypidl staent ral server” may refer
to one or nore servers that process data. The centra

server may store the processed data in a primry

dat abasemedisd HsEidinh €MvHeRuin @ata RIskiiREMg Bt Adas@ins RBYions.
refer to one or nore databases to mhlch the centra
server stores, retrieves, or nodifies data. As used
leer e iD{H/hReSm@ﬂhb@t;Bilt c1d§1v'1 cﬂ&relmy smef:teff dat:a YiorddonnQfartcuat d&tte is
t o, nobi evi ce onal computers.
ﬁﬁﬁpﬁgdd@@ﬁdﬁg“ﬁFemﬁﬁvsg@@ %% t'fray be designed for
portability and may be powered using batteries. Mbile
devices include, but are not Iimted to, cell phones,
PDAs, portable video players, portable nusic players,
portable nmedi a pl ayers, or portable DVRs.[0038] In an
enbodi nent, the central servél stores a backup of the
central database in a distributed manner, w th subsets
of the processed data backed up onto the client

devi ces thensel ves. Users may own one or nore client
devi ces and keep these clients in their hones or
offices The subset of processed data backed up on t he

- . Y



[0054] In an enbodi nent, the type and anmount of data
to be stored may be dependent upon the form of
W@ e@nomoessi on of data between the client devi cCRGI/HSZH09/030770
the server. The transm ssion of data between the
client devices and the server may be through a high
speed broadband network or through low bit-rate

et hodsconpuehreagabysth@ngediim @torih% o B SRTY RlquéelRtLst S
t hat theg&onnectlon bet ween the client device and

dtyeHons ehichr WREGISXELUO\R 988 87 G RECCEISHIS, CAUBrfe pifedr more
PEORURbrs @6 paaird tsd WpR@r:as backup may be a mininma
anmount . . | f theofépnection bet ween the client devic

e .
and t HEMEAR § & of 443 by HIGHC CHPYR IRE (T BPEaaDagthat provides
network, tdeencedes £pldatiey sreliededt®r ed as backup and

may i ncl ude nore pe f data such as content. 3.3
P VAT A R B e B SR b FlMnt of mat | on
t hat kisrel3abseg o aekedhrdpaitha ppadlity cfdliafdt ddsiees; s cl i ent
device.i s. data associ at.ed wi t h.that rti.cul a er,. or
Leor o g 65 S ETRRENE R aRTel o nede: Rt i g BloggfiiPor clen:
privacy f adevicheintiadss, fos edchparineald: clicor deeicanpihe pluidlity of client
there were,two client. devi,ces,. .on ed by user and
et mer byBs Giebiol S RSSO R TR IRER SR Eih e ARSutar
backed up drnukeice Adsseoding dieisetmntt deMiace thapartiasler cliBht device
| nf or mat 1 o, WoUL 6. DAGKSS i, Gy on user Bs client
devi ce. I n an enrbodi n&, Yhere7's“no per sona

i nf or detdt oorrdpoion ontbe s ef dassodi at ed with one client

devi c ed i ther user' lent ' |

anot horaBedr SRR R e S SR e RS o dua rom
stored w tthe subseis ef datecstyrpd inghe ploradityatf ebent dewaeess cl i ent
device. [0056] In an enbodi nent, the data stored on a
client device may include sensitive information such

&s us@éhe ¢aniporarataderic stnekedicdigmad dilaws , gherfinneaghiaing the set
dahaa efinPael Aledat a may include, but is not linited

to, creglt card information used to make pur chases,
accoureceiving an pralidaten ofzrrthtoelibe subkal gahddtastordd pa the|particular
sensitive Ls.hagked up on a client device, then
this infprﬂ%%ﬁ%ké&gﬁﬁd be stored and transmtted while
usi ngsaadieylprifesrslorageywnites partisulas aléeny peviiesrbapaghpnidiee indigetion.
and nore secure forns of encryption may be used in
cases where information is deened very sensitive, such
8s sodhasonyuiair¢adgble siptgae Bedipm of §lamyp hereitat leawijope piifbe
EEN AEvibS i@PDOR! 6! YRlce! 518 pRREAM BEhAR:dat a. 3. 4

DATA RETRI EVAL [0057] In an enbodi ment, data is stored
in each of the client devices owned by the user. By
ShOr i e EGHURAGEMRO1E KoYt hib@lLB FlIBRL, F8YERQS eadt BhSsubset of
saves the data in tinmes of catastrophic data | oss. For
dri@ripitered e plaraliprof chigntfayices dnen gns@tedatele- as wel | as
one DVR, or client device, of the user. Under this

ci rcunstance, the server woul d be able to have the
dat a RSt UPRIFTITagIARIE potRe e W laing wasgsin datg [sjsgpjtusing
deMymeswankh@sackup data storage is not limted to

only storing the data on the DVR of the user, but my
be to any client device of the user. This may include

any . c HE@&H&/@&&Y&&@@ME ﬁtbl:f_l‘%@hl@ﬁluﬁlh_ﬂ oyalﬁﬁg, wa%«einnﬁeesruag& of data
Wt the D\ Servi ce. 1S I NC e, t 1S no .
PO W RaBt}C‘Fﬁ&f g%Vﬂ‘iealMSé“EiWé} ‘E@Y%Eﬁ% Ji 8F0%¥9ﬁsﬁh? %fiﬂ,lc“;’ﬁl’i geyee-

nobi | e device, such as a PDA or cellular phone. The
[ tegrityof the data is ensured by storing the data in
i ti PSP YcIPENEE Al so, the data may be recovered
fromyet another client device should multiple devices
fail. [0058] If the central -#ata becomes corrupt ed,
then the central data is recovered by retrieving any
data that is corrupted fromthe plurality of client
devi ces. Thus, a small subset of data of the centra
data nay becone corrupted or the entire central data
may becone corrupted, and data is recovered fromthe
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tel ephone |ine. As another exanple, communication

interface 518 may be a | ocal areanetwork (LAN) card to
w@e@vioglen dat a conmuni cati on connection to a PCT/US2009/030770

conpati ble LAN. Wreless |inks nmay al so be

i npl enented. In any such inplenmentation, comrunication

interface 518 sends and receives electrical,

el ect g gr@ginesi GieMrde@Blst gl signals that carry digita

data streans representing vari ous types of

i nfor ﬁé‘ir?“lﬁ?l?m][‘ﬁg‘?@]onﬁ@t %gli"léeﬁVFﬁ%k 520 typically

provi gesedRt MaGRARHA L C@lol 0fa tHaf Y EBesABRIRE (0BE Flurality of client

networks to other data devices. For exanple, network

link 520 $tovi de a connection through |oca

net Wokker2iddhd @t &f dg@gihclﬁmlpﬂlﬁdﬂit{ﬁ 3fsudsetd oF qdal a |

equi pnent operate I.nt ernet  Service Provider

(1'SP) gt s @f3le sefokdfan ALY ObHeRT SHRini cat i on

ser vi ¢@sreinnhioughoftsheingel sdbsatsde tHeaek&dad at @e plurality of client

conmuni cat i on networ k. now, conmonl y. referred to as. t .
"I nt er net "“828} mﬁl\éﬂﬁ%ﬂ fop S?C\RKS’PQIC%&Q&M‘SH it 8?"1]?8?1”563@ Hetien
bot h use eleritys,ide@imin@k @ctisenEga@tithat steuldd@tsic@al in the particular
signals that carry djgital .data strea The signals, .
through ¢ R earistand Epds 6 Mhet iR prar G Rncuevice
net wor k | i fiok stb@@e mnibk panticanleg klieodemicy; cati on i nterface
518, ﬁ@%%hggg&g m%ﬁgmdggg% &mQEﬁa to and from conputer
system 08 “ar exenpfary orms of carrier waves
t r ans poetpong tH dete¢timp comuggttioomn thf 80 B4 flatCoerparing thessysofetata from
500 can se el.ve..data, including
progran1c&gg?ﬁgﬁggﬂgﬁi?ﬂ%ﬂ%gﬁagP%?Qﬁﬁ%%%#a%?%glink 520
and communi cation interface 518. In the Internet

anp e . 0. m g - ' .
A o u S B e B SR TEEP R
526, rewogaingpeinorkonbd2 tatdoichambeit ohddtosioted pe fifegagicular
518. [007§%~%nﬁvﬁggﬁhved code may be executed by
processor 04 as Tt s recei ved, and/or stored in
st or agradge dhedorsi@ageen tat preticulio nliand ey Gel hasasitamrtbryiadit gion.
| ater execution. In this manner, conputer system 500
may obtain application code in the formof a carrier
vave. Thoorem af flaimel 3 whasgiviahlgass peeofftheelienodeyices is a DVR, a
SRR LR 8 Lferdo® bHRYERE T On have been described with
reference to nunerous specific details that nmay vary
frominplenentation to i nplenentation. Thus, the sole
apd exfd USieHEori(MinCat QherBh AR ohSsublif of MYLR IR in AR
is intended by the applicants to be the invention, is
Phealgp of genicdeicpsinppecryeldater om thi s application, in
the specific formin which such clains issue,
i ncl udi ng any subsequent correction, Any definitions
dXpr edBe yysept of {(daitnn ShwhIpin dp@s ot YENLCHFYBlieh EsTHSSEE h
claims shall govern the meaning of such terns as used
in the claims. Hence, no limtation, elenent, . o
6§opeF??%“FgﬁﬁﬁpﬁwiédWgﬁ?%é@“ﬁp“%?ﬁ¢¥%ﬁﬁ%ﬂ?%%PmFgﬂ%6¥Vwe“
QXPLIBRE Witha@Gértvad doRrds Gk phiiicsiBoddvidel i Mt the scope of
such claimin any way. The specification and draw ngs
are, accordingly, to be regarded in an illustrative
rather than a restrictive sense. 6.0 EXAMPLES [ 0077]
In an enbodi nent, a nethod conprises or a
conmput er - r eadabl e nedi um carryi ng one or nore
sequences of instructions, which instructions, when
executed by oneor nore processors, cause the one or
nore processors to carry out the steps of: maintaining
a set of data by a service, conprising one or nore
servers, that provides servitEs to a plurality of
client devices; wherein the set of data includes a
plurality of subsets of data; storing subsets of the
set of data in the plurality of client devices;
wherein the step of storing the subsets of the set of
data in the plurality of client devices includes, for
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