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Provi si onsib 24ppisrmat i on No. 61/ 1 14,567, filed 14 Novenper,us2@98¢4sard U. S.
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herein are certain pyrazine conpounds that are PDE 10 inhibitors, |
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treatment of PDE1O-nedi ated di seases and ot her nmal adi es, such as

schi zophreni a, bipol ar disorder, or obsessive-conpul sive disorder, using
t he conpowodsicsdiseconpositi ons of the invention, and i nrermnsdicavesiand
processes useful for the preparation of the conpounds of the invention.

[ 0010] The conpounds of the invention are represented by the foll ow ng
general structure: or a pharmaceutically acceptable salt thereof, wherein
m n, p, Rl, R2, R3, R4 X1, X2, X3, X4, X5, X5, X7,X8, X9, X10 , X1 1,V
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saturated, pal@l08l | y- ke fragaog espegiisandumane @ 3he agendaBt adwintages of thienber ed

| t t ed t | t ted t t ed
Tor Y5 i il pdee B MR SR nE A e hE Bl RE R PR iR B B o,
1, 2, 3, r&krchcdN@tBETOAGWING, dekailddr descal ﬁ'&? &ﬁérﬁ@él&ﬁ ifnr @6?1}@10@1614 with &Rel
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nDnocycllc or 8-, 9-, 10-, 11-, or 12-nenbered blcycllc ring containing O,
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O or 1 atons selected fromO and S, which is substituted by 0, 1, 2 or 3
groups selected fromF, d, Br, G _6alk, C _4haloalk, -ORa, -OC‘hal oal k

CN, -C(=@va210/050920) OR a, -C(=O NR aRa, -C(=NR a) NRaRapCT@S60Q0&se
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monocyclic or [8912] 9-, Ffre 61id-a block lﬁagmﬁttﬁ“r@é ddhRYC delivery Rgviea et Rifng 0,
1, 2 or 3 _N atons and 0 or 1 atom sel ected from O and S, which is
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P00 aal Eaetipd MR T E Gy o PR R eE SRR § FeoWPoup: |
sel ecte fréc@@&ﬁﬁ&@ecwrpﬁbtﬁﬂﬁédI%Eétﬂﬁl-l%edld[e%] I n anot her enbodi nent, the -
group [001 I n another_enbodinent the group [0019] In another enbodinent,
t he group [0020] I n anot her t p[ 0021] I n anot her

enbodi ment, the group [0022] gﬁ%ﬁ%@Pghggnt the group I n anot her
enbodi nent, t hed1gy oLxﬁer[e&m&%esbﬂbah@heh@reseﬁtbmhlmm is dhrectgd aipoftd@2&] al n
anot her enbodlnent the grou [0026] In another enbodi nent, the group[ 0027]
I'n anot heXNeessn teant cliop P@nmngrée@qs comgspongjpg tagontynt r4ESEPY # ACWGHE her

e Bl o OB B (TR TRake sl SR RERE) 11,
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ring fused to the ring containing both said Y and R3; wherein Y is NH and
R3 is O Smeedifically., amfaof4b¢ @ISC{O@WWHM be éﬁ%@ﬁh@c} vaisaaeatthe xauting of ar C,

d h { X5 N.
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N or -C=. [0038] In another enbodinent, mis 0 or_ 1. [0039] In another
enbodi mepmbodimest, oo &fDY. sqmgmo:]m\rzderan@hmw ewbnfdﬂlﬁmisire% tp slogatn-tiased 0041]
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group consisting of H F, d,

aRc. [004@ficd’n 1fmbpmwdeammtmﬁp inRroves pstéd)reweej aﬁmrﬁqdhmtgrfbupe@m‘m stl ng
of a saturated, partially-saturated or unsaturated 4-, 5-, 6-, or

7- menber ed m)nocycllc ring, wherein each said ring cont ains 0, 1, 2, or 3 N
atons and 0, 1, or 2 O atons, and wherein each said ring is substltuted by
O, 1, 2 or 3 groups selected fromF, d, Br, G _6alk, G _4haloalk, -ORa,
-OC 4hal oal k, CN, -C(=O)R b, -C(=0) OR-a, -NRaRa, -NRaRc, R7, R8 and oxo.
[0044] In another enbodinment, Rl is selected fromthe group consisting of a
sat ur at ed,



partially-saturated or unsaturated 8-, 9-, 10-, 11-, or 12-nenbered
bicyclic ring, wherein each said ring contains 0, 1, 2, or 3 N atons and O,
1, or 2 Gwatomms7@ad wherein each said ring is substitutret/usgo/0648i6 2 or 3
groups selected fromF, d, Br, G _ alk, G _4haloalk, -ORa, -0OC _4hal oal k
CN, -C(=OR Db, -C(=OOR a, -NRaRa, -NrRaRc, R7, R8 and oxo.[0045] In another
enbodi nent, Rl is selected fromthe group consisting of cycl ohexyl,

cycl opentyl, cycl opentenyl, cycl ohexenyl, cycl oheptyl, azetidinyl phenyl,
2-pyridyl pyri dyl yrazolyl nnrphollnyl rimd plpera2|nyl

pi peri di rfw’fm&i%ﬁymfdﬁy&dﬁyﬂequ%&dr éﬂﬁyﬁrﬁ@ﬁoﬁioahw %}ét rﬂﬁ K OFURRIAGRL, 1 2

tet rahydr@e@t\(ﬁa{tﬁ) :yss ma&t%d QYCEFE clerﬁpsy ang (l)ri. 8&181?%5 e%Fs 0? ]tﬂé) r21¥sclos1.1r%egr%m/l '
oxepanyl , qU|no ? ti“a261% X -a]pyra2|%y )

pyrrol of ?dlﬁcf%]ipﬁér ¢cﬂ!e@ﬁ’ﬂg paﬂfd)rnfafncé!\/@bﬁlhas@di(ﬁats&l Bgith tdsbBEndYheODNS, qder9rand
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C _4hal oal -ORa, -0OC _4hal oal k, CN, -C(—O)Rb -C(=O R b, -C(=ONR aRa, .
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the gr ou&lgumé j dtei enntestt : detiwrmewrbnm@@@GO[l@dnéqs 2 muanbot loé clienthaipreing, R1

|s selected. fr oup c istin 0050] In an ther enbodi nent, R2
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i nstance, F, d, Cl-4al k or Q -4hal oal k.
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sel ected fro Br, QG _4hal oal k,” -CRa, - 4hal oal k, CN,
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Ra, -0C2 6al kNRaRa, - - 6al KOR R b, -S( =0
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[0056] In another embodinent, R8 is_C_6alk substituted by 0 or 1 -ORa.
[0057] | RIBABEREPNE RspypsTerntvasg apligatigns dﬂates%c flitate poymyiieatioy ia ghe 1 - o,
-0OC _4al alk, or -N(C _4alk)C _4alk. [0058] In another
enbodinen‘? éﬁ%ﬁ?q%9%§§4alk | i nked saturated, partially-saturated or

unsat urated 3{001%}, oAltlifoughmoe ilbdtraRd de Widvre 11 eemg ctiontt @intputigg Qcoike 108 at om
and 0 or 1 atonrselected fromOand S, which is substituted by O or 1
groups s#fibizaseene gps pf lggal DIy resejven sampandat, sugiRgs afpN otram@ser[f@oﬁgl}
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formula: is selected fromthe ﬁﬁpup consi sting of 0062£)Another aspect of
t he i nverlismdreomantingdeyise A0%bekoes. ofn ppeler pgbedment itahdoceh N ragsolyer

compound ooy PpPhHONE oS FEL O aRe ThRRRL RET BohRL M Bt o

t he i nvepéhaniceliat @8wbk @ni®dtiado whelieniosiutng aeded (62 that may be
treated with PDElO inhibitors is selected fromthe group consisting of

psychoses, Paf(wilﬁson Thed cemteitfe deléfestie rinveumeyd 84 s¢ape akse rr@ah@r: vie C@n%r der,
tardi ve d chorea depr.essi on, nood di orders drug
had ot + ROV St PrsohIBR BRI PE R PR or e tF St i s 20y dhesn” Wy

par ki nsoni an states, personality changes with caudate or putanen disease,
denentia and mania with caudate and pal i dal di seases, and conpul sions with
pal i dal di sease. [0064] Another aspect of the invention relates to a

nmet hod wherein said condition that may be treated with PDEIO inhibitors is
sel ected fromthe group consisting of -4chi zophreni a, bipolar disorder, and
obsessi ve- conpul si ve disorder. [0065] Another aspect of the invention
relates to a pharnaceutlcal conposrtlon conprrsrng a conpound of fornula

. T F AT A e



nis O, 1or 2, pisO0, lor 2 yisO 1, 2, 3 or 4, XLis Nor C X5is N
or C Ring Ais a carbon-Ilinked-saturated,

car bon- | mkedepenstival | y- sat ur at ed, or carbon-I| nkedunsat uraras2089/06481¢ 6- ,

7-, 8-, 9-, 10-, 1X-, or 12-nmenbered carbocycle ring containing 0O, 1 or 2 N
atons and containing O or 1 S or Oatom or a nitrogen-Ilinked-saturated,
nitrogen-|inkedpartially- saturated, or nitrogen-linked-unsaturated 4-, 5-,
6-, 7-, 8-, 9-, 10-, H, or 12-nenbered ring heterocycle cont ai ni ng the

I|nk|ng nltro en andO 1 or 2 additional tal 0o

or O at orﬁomum%atwawa@whag%t e F?P‘fea@ﬁmﬂ@et@%égfstrﬁte gBFe Pe%ges C{S

4a| K, CI 1.9 i t F a,
(‘Béazl @g‘?‘%l %SO%% ﬁaﬁl n§0I'-r24 dlagﬁylﬂﬁ pen gsntlfsl ygﬁaﬁlaegg fggtﬁgﬁce F,

C1 CHB ﬁbizzdéfBSpeGiﬂEBl,ly,(ﬂr&Eontéﬂ%@,roxaderNIBARan ilRBudesa @b SdvtikconGiondtallbal k,

C( =ORb, or Rc; R6 is Cl-8-Wk, G _4halgalk, -C(=OR h,.or Rc;: R7 js a
sat ur at ecrorgEINAEE - 9B OF AWH sewehﬁglapu%& éewses foy” obiajninggand gocessingnher ed

nonocycl i aimi.ng O,
1, 2, 3, 1‘89 itsﬁ"ogtcg?;cgmlgackb% eibog%% grgls se ect elglﬁ n\l) %ﬁlg ﬁ%egv\g? C hﬂges
subst i t utcedteBy pfhvider 184 0fin BurgHeo idudeeire otigid sfemmcﬁmpéihcnt IBIZ afd aGatikied

C _4haloalk, -ORa, -0OC_4haloalk, CN, -C(=OR b, -C(=0 C(=O NR aRa,
-C(=N\R a)wwmpoeeqtﬂcb?ROHesm@@@g@ RFE QIFRAOTC QOMIPIERE rémceéﬁar Obt@@@g@élﬁkd? a,

5P, - SRy kb2 Riont e MERRe AR e ) G g MR

-N(R a) S(trOeldMedrawilt Aipaéetat aak ti O@Mnt% 21 BiadaR a8sociafdd voiah kMRn;aRa
-G _6alkN(R a)(=OR b, -G _6al kOO(=Q R'b, -G _6al kG(=O NR aRa, -d
6al kO =Ojadritighal R mmiing xesourgs, sich ad:ﬁmemlkcogwgvg daviees toy agminstrapiogrof3

groups sel ecttegm(gom E q)NSBrm&OﬁﬁrQ%%k ang)&ﬁpl%l kl?f ﬁgﬁ%&@aﬁf | oal k,
a

CE( O) N@I@dﬁ%‘ced 1238m@al KR @Rent pldidér 64 Kzﬁﬂa@asso&ﬁﬁd with( 61fd) &R Bore- @QSO)
2Rb, -S(=0 2NRaRa, - NRaRa, -N(Ra)C(—O)Rb -N(R a)C(=O)OR b, -N(R -
a) C( =0 Nmaaﬁasewem(cmap@(r&a\lﬂm‘amﬂamatwem Reesy & POS qumipies rolpiRd 49 speigjredNRaRa,

AT kA R SRSTGRT AP St) R G GEE SEr O T BB T 1o

i ndependenf |b¥ a5@bAGE06 14 FRBNE f&ﬁeﬂrc@g%uﬁﬂg&&b\ﬁbé DNSO(fjueHes Eorrdshondig todhe al K,
C _4hal oal k, -ORa, -OC 1-4hal oal k -C(=0 OR a, -C( O)NRaRa
- NR a)rbiEstard, dondE( n@pdR 4f the COfte)Rvideal 04. cﬁ:@lﬁ&mamsaﬂar congEnenigal kOR

5o Rcsnéldw%gf%%(wgﬁésﬂa&b AR R e R M.
“N(R a) s&le)ybg,@md %Igr@gp%ﬁ NReRa, - - NRaC2 6a| kKNR aRa, - NRaC2 6al kOR a,

-C _balk arRa, -Cta -G _6alkN(R a)C(=O R b, -Ci_6aIkOC(:ORb,
-G _6al kC(=0 mlaRa Wﬁh 6a¢ﬂtﬁ(1cct)) GRempcdR7 fo REigamel Loxthe Repnient ehvery

dependent | Rb d I
| nst ance gyttt 1AEfg FTEET Betiga CON B i B R T SSrealn Wl ng

substi tutged gy oQ mape ale% c%m%ﬂﬁlﬁ_é'dte%%&t ﬁozsaﬁ@qﬁ@éoﬁtéﬁn%midem 19l élalﬂae
C _3hal oa K,

-N(Ci 4alcbﬂn@un4{ahtm rwmdoﬂRdOBs dh€oCHA Iseﬂvmekpmbvﬂhr ﬂl@ﬁatlﬁuttrated in Flgure]

partially- saturgted ? ?saturated 3-, 4- é{ ﬁ

monocycl iCeIgPoRds ogjqel asspgiation, pf gne H‘EWB&‘? %?inlﬂi‘t@ﬁ evises F‘??@Clé'iﬁ’ 4ttt ng o,
1, 2 or i

shbst i t UJ?JI%LI%EIQ?E@% ;ﬁ‘%g& nge\]:lg K g{l}@:ﬁfgﬁ\gt ed m&@@% ean }r’mhﬂ@ a rﬁlmber

C _4hal o&tfl«PonR?qf Préknae (“TODP” lﬁbedtmak ki6,a92, -1% 4m)t|%dm;espc(ﬁ@:tﬁ))mea on- tﬁe =0 NR

aRa, NR a) NR .aRa, kNR aRa,
-2 Ggl( L@Q}Qﬂ&l)ﬂloeﬁ%net@oc&% @ach 8@96)162&}51 (m@y%@g)@ corpengrhl 18, \( R

a) (=0 R

PNCR o) o 2y 1Dkl et Pt R Sl s ISR R Ok o,
- G _6al kiyRetdsarom Che ﬁ&lnkEBnputersGJO%ﬂahh\I@BPa:DIG( 0, R218 alsoGinclidék O R b,

-d_ 6al kC( O)NR aRa, -G . a and oxaq. 0067] I n anot her

enbodi neske GEO@mFFHtM@)ﬂ?LﬁaIl@ é‘i*adS up[@@sleambﬁwf Kathe e sE Forgputi eé’tﬁe?ent
invention relates to conpounds having the general structure of formula
(Ha): or a pharmaceutically acceptable salt thereof, wherein m n, p, v,
R2, R3, R4, and RO are as defined in conmpounds of fornula (11), and any

ot her enbodi nents bel ow. [0069] In one enbodi nent of conpounds of fornula
(Ha), ring Ais bonded to the pyrazinyl ring via a carbon atom having an
sp3 hybridization. [0070] In one enbodl ment of conpounds of fornula (Ha),
ring Ais bonded to the pyrazinyl ring>via a carbon atom having an sp2
hybridi zati on. [0071] In one enbodinent of conpounds of fornula (Ha), ring
A |s bonded to t he pyra2| nyI r| ng VI a a car bon atom havi ng an sp

Ly F A/~ o o o o N Y s '



[0074] In anot her enbodi nent of conpounds of formula (Ha), ring Ais a
5-nenbered ring saturated heterocycle, which is optionally substituted with
- C(=0 Rb,woCmds@dRa, - C(=0) NRaRa, -C(=NRa)NRaRa, - OC(=0OpRiUS20090s)NRaRa,
-N(Ra) C(=O Rb, -N(Ra)C(=0) ORb, -N(Ra)C(=0O NRaRa, -G _6al kN(Ra) C(=0 Rb,
-G _6al kOC(=O Rb, -G _6al kC(=0O NRaRa, -G _6al kC(=0) ORa, or oxo. [0075] In
anot her enbodi nent of conpounds of fornula (Ha), ring Ais a 6-nmenbered
ri ng saturated heterocycle, which is optionally substituted with -C(=0 Rb,
C(=0 NRaRa, .- C(=NRa) NRaRa, - =O) Rb, - =0) NRa
N( Ra) C( 595 ﬁBnnW?@ﬁ)‘@?&@Pwmm@F@’)‘R‘%{% %‘“‘-ﬂé‘%&mﬁ@%"?@ YRS
- G _6al kQG(; c;agﬂllt (=0 NRaRa, -d_ 6al kC(=0O) ORa, or oxo. [0076] In
anot her errbglg)%’%gcrlfte t(C)% onpounds of fornula (Ha), ring Ais a 4-nenbered
ri ng sat ur at edo@zmi bocgdll efurthiai, che |C§3Np$emcmlptqmmbﬁ6lmciuéd wmhtmg:(da@) Rb,

§§ Ra) C( o Soyrid? A @;@a@@gﬁa@%%%@@&m IPOPO%%%W bty
anot hgr e nt@eﬁeﬂlﬁPpgg&%gn%&aﬁg l}lgﬁé?’?grfarru rgg%l—lg’)%arl ng a@ﬁ@gs L‘%gl ar%]ed n

ring sat ufiai®dd ¢arth®cyppleativd Sehalilso. otgt/T’/UL‘fa?l9I ryres lmbsTtmé l9 eZD(m tind edE{ted) Rb,
-Q(=0 ORa, -C(=0) NRaRa, -(( NRa) NRaRa, OC( =0 NRaRa,

- N( Ra) le( “Dfamping. A{RAYes LONRPTk Agdesse ,’leﬁmaﬁélefm@ncaamﬂr%y ceferpep,
a?ot ﬁgr err‘no%)e ItOdgf'eﬂQ? tﬁ%ﬁjon? J)\}B? %r”%‘m ﬁ@{”séﬁco@e%& t?g()%ﬁgns ég%@] o

ring sat WetkRethedaabarys bﬁysw&m iledatibss @plogﬁﬁlaldca‘tlcﬁisbﬁidciaﬂédedltwméﬁ01‘1@(‘1-{@) Rb,
C(=0) Ora & =0) NRaRa, - C(=NRa) NRaRa OC(=0O) Rb, - gi
N( Ra) o 2y RNS qva(rmairceéch»lmr alteqpreply, o) Krgires: baser! idsa N(%&)‘i@( infyrre,

ot hox a3 on oot ke Rior o REIINSE 1 @ire, B0fEidn

ring sat yhaddEedeSaidREY 6t Qitrivitb€ o kiSovapidcotivalslof P@Iﬁ%dﬁé&b@ﬂhﬂg tdthe YD) Rb
-C(=0) ORa, - O(=0) NRaRa, - C(=NRa) NRaRa, - ~0c( =0 NRaRa,

N Ra) G <R, roRR iyt Rirer ephwetien sssepiatga MU RRYCE oy
Aot har - ehseh B qigheSaheahe INGRe 17 ol BSE N g e ® POl g e

gener al  shedekd ey hyrmdicn ééﬂ B pr Fgﬁ{eaanaheﬁémg@uﬁmgal tlegtn@c;ﬁewcl@fase)rsal t
t hereof, wherein m n, p, v, rR, 4,a" nd RO are as defined in -

conpoundsrofiodstr rbserved | 1)equeah doamg dreheior nﬁ‘dtﬁ:ﬁmﬁ@l{f Bbfr GWE[SGWQ 1]atengyone

nmbodi t. of | 0,th |
g vi o BB EBTARBAD RAVICHY SR MBI Pli0T SPa0Ra) Rt
enbodi nent  of [gRFPouUNtge Ghufiey Ml s{dré P4 dahNGisd mbinkeNAeMitddal Necapyhazi nyl

ring via a carbon atom having an sp2 hybr| di zation. [0083] In one
enbodi memappingciofoatiors sefh &SdnmﬂngS(df thy Jocationgbasedl sdf'mtlﬁdiedOtr@gl@Itﬁé Gi¥ azi nyl

[ b t h h bri di zat di t
of " ConpodRHEaps FHIRR: | FHB) TehghR IPes, Rt T Rty o) T "EIHG via 2
nitrogen 1%%tﬂ§1vfdﬁﬂtxi?ﬁtgs£§ethé(fbl30§é %%obféﬂ:d WP &adn UB)ND 'El@stﬁmié\@ kdE%ﬂEexOf

conpounds o ormula (li'b), ring Ais bonded to the pyrazinyl ring via a
ni t r ogen Yt duntleay ihegroating p@a hyydye i18# zan iipdudd G@8oflla isfoundtem komodhicent of

conpounds_of fornula (lib), ring Ais a urated
het er ocy GHEMaf BI5T ?%038}3? iREatPnmEE be pg@gﬁg&%% Stl&(fﬂ%' %h

ON
ﬁg Rag q%@sﬁ%%%@%e&@ldg %ﬁtmg%&z‘%@%d R‘BVM '_33309{6 p%g@i’uder Rb,
- G _6al k@enGfibiRaRayigirCidebafidei(sadl) @Resgiamnal sereice [plOdvforatiamot t bider Embngil ment

of conpounds, of formula (lLib), ring A js 6- menbered ring sat rated
het er ocy &fiistianpiiized; &y %t@%ﬁaﬁe}"?"é‘sg’é’é’ t‘:ief ds@d‘) WPHLR Co’éfm@eﬁ?ges S:

CN:ERgg Q(R%%%&b %@%%&aﬁg @nR:Qso 9 Bﬂance'\lﬂ??)a%m@egbmth Y Ro,

- G _6al kptoeehNidadegquestsCl _6al kC( O)CRa or oxo [0088] In anot her enbodl ment
of conpounds of formula (lib) sat ur at ed

d
carbocycl e, wH®RAl i s B, 181%%15%‘/6 §£‘%§‘t‘1iﬂie§}f é%F W“f‘ﬂg rﬁgS@}qub? CQIYeSPYRERAC

| Ra) 20 e IR BT ab 2 H AR PO o et 2 o

-G _6al kC(=O) NRaRa, -d_ 6al kC(=O) ORa, or oxo. [0089] In anot her enbodi ment
of conpounds of formula (lib), ring Ais a 5-nenbered ring saturated
carbocycle, which is optionally substituted wth -C(=0O Rb, -C(=0) ORa,
-C(=O NRaRa, -C(=NRa)NRaRa, -0OC(=0O) Rb, -0OC(=0 NRaRa, -N(Ra)C(=0 Rb,

-N(Ra) C(=0) ORb, - N(Ra) C(=0) NRaRa, -d_-6al kN(Ra) C(=O)Rb, -d_ 6al kOC(=0) Rb,
-G _6al kC(=O)NRaRa, -G _6al kC( O)O?a or oxo. [0090] In another enbodi nent
of conpounds of formula (Iib) rlng A |s a 6 enbered ring saturated

~\ I P



- C(=NRa) NRaRa, -0OC(=O Rb, -0OC(=0) NRaRa, -N(Ra)C(=0O Rb, -N(Ra)C(=0 ORb,
-N(Ra) C(=O) NRaRa, -C _6al kN(Ra) C(=O) Rb, -C _6al kOC(=0O) Rb,

-C _6al kGyeyidRaRm2 - C _6al kC(=0O) ORa, or oxo0.[0091] In aootusesoemseei nent

of conmpounds of formula (lib), ring Ais a 7-nmenbered ring saturated
carbocycle, which is optionally substituted wwth -C(=O R, -C(=0) ORa,

-C(=O NRaRa, -C(=NRa)NRaRa, -0OC(=0O Rb, -0OC(=0 NRaRa, -N( Ra) C(=0 Rb,

-N(Ra) C(=0) ORb, - N(Ra) ( O)NRaRa, -d_ 6al kN(Ra) C(=O)Rb, -d_ 6al kOC(=0) Rb,
-G _6al kC( O) NRaRa, -d_ 6a :OI)éHOR’a or oxo. [0092] In another enbodinent,

t he gr oupAngther gmbatligent, 0?@913 nl ndebel 28 msomninie 2 lopal gremionsofa routing
carbon-1li e i.al ly-sa rtd 6-,
T e YRt %hﬂ%%%é%%%g PR ARl bl SRR e ety 5
at ons andA@diﬂ&r@aulsﬂ AlghdAghthel routiap d@aastt@ﬁl13heg)aﬁistrhted @@@téﬂegle gnaatire®dife, ring
Ais a carbon-Ilinked-saturated A-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, or

12- nenbersédleéanbl@crylﬁ@tr%@ﬂbme&iw thgt @uting dataztoma Kidowey aerdespord Wi aieng 0

or 1 S or rO at gata EO(%E(:)SQ ILn anat klleerenéa% é ; A is a

ni trogen- FiMKe g e U e R O 5P rrg ?3‘31 %ocycl e ring
containing O, rdo®| 2 ho@t]DNS sivdp&ntsai 18] N@40afd 11?;05211@1 th abQircd @AAR] 1N
anot her enbodi nent, % A is a nitrogen-linked-partially-saturated 4-, 5-,
6-, 7- , ®@mpogents 12)3,mla dBddmenr hoby |1@clmdmgd@§ﬂnad| st and/ogr hardweagt ons

RS I R L NS AR

car bocycligad $Hafing Se¥t@drBihBEware donondntdl at ons and containing 0 or 1 Sor O
atom [0098] In another enbodinent, ring Ais selected fromthe group"

consi st i ng of 8824l ohekyan Ilhytrat@r@efmbﬁdlm@ytc HepeNSetopinoneidl! 8h&Xe iyl andnd |

cycl ohept 009 | n anot nment ect ed romthe group
oo Dot Pt iaats dwipnendiah, FIE 95 BRonafitdgidhd Rabfly Hopfed ot

nor phol i Ryl Wh&ﬂéﬂ ed¥dmpdteRR! 32 fW¥HionsPbP e dbM¥bnentl, hyd rp@i?éi&ﬁgrygeparate.

t etrahydropyranyl, tetrahydrofuranyl, tetrahydropyridi )

tetr ahydrf’oidﬂhlfﬂ?faimaalyﬂaugbaﬁ&mﬂPsl I 6arid2hérs erd dllistrend ,in rHIggeA a5 logpdaligt ed
fromthe rou |st of.oxas i.ro ze e and
qui nol i nfgsoc n? BN SERiS BRB f@% ﬁJ '}ﬁﬁ’%&iﬂ eg%%@%lf@ﬁfﬂf ﬁwﬁﬂ

group Coﬁﬁﬂoﬁgﬁ(ﬂﬁ A ¥EIaRERYbn FAGLAPETE Vih, aCB{l?JnﬁE&e%eBé@t sG¥e! hrxeny! .

cycl oheptyl, “azetidi nyl, phenyl, 2-pyridyl, 3-pyridyl, pyrazolyl,

nmor phol i mipmogmphlcmotﬂychentp:opmuazg ldyhpesphqaerAdtimgma,HydmhwdﬂH@ynamyIrc:levant

t et rahydr opyr. tetrahydr an tetrah idin

Lot ranycreoh MIDEIPERYE. ek e SEK{csoRpraeaLE, SRy be BsSbisked, MbGUATRge nyl
di hydr ot r [ ayl Y/ i¢h are
substi t ut egﬁ%& C%n%uﬁ}lg)ééﬁ CS%OSSB}EME%PE%Iégéfp%%g{:‘ﬂ&%fﬂovﬂ| CLm%‘;ag\Qﬂ of

subst i tutcedtehtyarﬂ resbuares,2indtieeliss. sel ected fromF, d, Br, C _6alk, '

C _4hal | k, - -C(=OR b, -C(=0OR -SRa, R7 d [00102] |1
anot her Ognbodl opeal | r@ﬂ‘@gl(ﬂﬂ?% l%gneéek%@tg%‘mﬁ @@rvﬂ%ﬁ%gf?&%{ﬁ@mé@n@ 00103]n

of - { 001047 A TSR Rbvidld BOFulch 38 RGHERYL I MLRE, BEMHRERTSAGHOR o
enbodi mentternatives dngiondnts [ @ﬁHM&G]colnﬁgaﬂaﬁbﬁBar espbially meghrding ithe Oadilitidnal

[ 00107] I n anot her enbodi ment, i S or 3., [.00108].1n anot her
enbodi meSPMPRRENISs swwr@cﬁums@m%@r %P%l&?ams&ﬁw ogs§ mpy berutileged. gy |

s e

i ndependeﬂﬁnbyndnns ebb donshadsBernFenv@ionmBhit I(IDN)f IGelire QGvilABd KlustehtedalHgr or
C _4hal oal k. [001 10] In another enbodinment, R3 is, independently in each
i nst ance Purposay of the example.rywever, tanillustrgiongasibest sioiplified soel) that manpabt her

embodi el oF\rg'poI E%ts dltiﬁlggcil tolﬁ%lhtéte ;Sngri i a%lglghb %glﬂgr? n%(jwrf@ dn% Iaym thel 001

12] I'n anot HerPe Henber e rmnocycl

ring cont@viinhArtOwall appiiciateORaRACH) cOipdndatsatfiTbe Whiliekd iafid SHRSidditdmad by 0,
1, 2 or 3 groups selected fromF, C E C -6Silk, C haloalk, -OR a,

- oo 4hauraa1aktlowou1¢(aqur¢hngly ocg(lr-@)thwtasiepa@@gcﬁ;m thRepirit ayid-pRPa)OKhSRa,

- L % QINRaRa -0OC 2_6al kNR aRa, -OC 2-6alkOR a, -SR a, -S(=OR
b, -S( o}’éﬁﬁB OPUB oNRaRa, -NR aRa, -N(R a)C(=OR b, -N(R a)Q(=0) OR b,
-N(R a) C(=O NR aRa, -N(R a)C(=NR a)NR aRa, -N(R a)S(=0 2Rb, -N(R a)S(=0
2NRaRa, -NR aC2_6al kNR aRa, -NR aC2_6al kOR a, -C _6al kNR aRa, -C _6al kOR a,
-G _6alkN(R a)C(=O R b, -G _6alkOC(=O R b, -C _6al kC(=O)NR aRa, -d_

6al kC(=O)OR a, R8 and oxo. [001 13] In another enbodiment, R8 is G _6al k
substituted by 0 or 1 -OR a. [001 14] -Tm anot her enbodi rrent Rais Hor d
_6al k substituted by O or 1 -OH, -0OC _4alk, -OC(=O)O'_4aIk, or

- N(CI 4a| k) C| 4a| k [001 15] I n anot her enbodi ment, Rc is a Co-4al k-1inked



[001 17] Another aspect of the invention relates to a nmethod of treating
conditions that nay be treated with PDE 10 inhibitors conprising the step
of adm niwoeniomg7@2conpound of fornula (11); wherein saPdTas2E00643Mm6 | S
selected fromthe group consisting of psychoses, Parkinson's disease,
denenti as, obsessive conpul sive disorder, tardive dyskinesia, choreas,
depression, nood disorders, inpulsivity, drug addiction, attention
deficit/hyperactivity disorder (ADHD), depression wth parkinsonian states,
personal ity chan%es wi th caudate or putanen di sease, denentia and nmania

with caudate dR®¥7pal | WGt refersecsesediisund. @bﬂb@tr@rrcﬁatertrCtlﬁnéetrﬁg@mﬁcm dfease.
001 18] QLAY LASREEp8"w R VERLLONEEbALER: |G ATShDOMRlochr o2 g

condi t i orfs “tha nni ors’ conpri’sing the >st ep

of adm nuﬂtlafatemdn@;gtﬁerpoaheetmﬁ cheeRitegisrition prw&% BédinSwith r&@afhkibh @PthHeS

selected fromthe c{%r consi sting of schizophrenia, bipolar disorder, and
é

obsessi v ecoctmbmosft sthabe CON @@.WIIE@]PI'N’tdQTNé)ﬁ alg paecttiuﬁtatlwh embagiarnt,on

relates tpo a ph onposrt a _co rrmula
(15 and e BrlPRREBGRR LA o R0 Rl aar AR T Pt apetotasr Tafot ner
aspect ofrefikter GathIBEICTINERAdeORoligbal @SsucR tﬁarm@mm s&@ide qﬂotlhe wenaral
structure of formula (ILI): or any pharnaceutically-acceptable salt

t her eof prbidde centet dnsbakiptf aXikee c@tent popvideri 1940 The, re@istrgionr ARL lnnluriss e 1 or
2; pi r.2; IS .1, 2 r 4: Xl N or.,C r Ring A
75 B cor SRRl of ab et sefisr Dl of hrehrieht raying 03, bl prghidd

car bon- | i-plReAT&UFRE & tHE-CDR-serce provideB106. 9AddiliBnallyl hs wilbe kdpRRizRer ed
carbocycle ring containing 0, 1 or 2 N atons and containing 0 or 1 S or O
at om or im grdater clgtafl-Helawkgtie santentarevidem] A @geadsd prokisld pdditioadll nyormatlcm, at ed,
or nitroge | i nked- unsat ur.at e

T2- menbertt P HEEL SHORyAIE SURTIAAR i S I FeRi 1OgEh Brite DY or 2
addi ti ongbryideai8v@eN6h Rpf&l?é Sirfsht Qecﬁiéstgt SIIPBneQrﬁB&iHneﬁz tﬁespouhﬁéj@ﬁ{%ﬂgent ly
in each instance, F, d, CN, OH, 4alk or G _4haloalk; R3
is, i ndepemdmitidwthrersperaﬁhatmmstbfam@ertlcﬁlar @glorai set@Me h), Wiitich 4sdyklimdi thdal k or

@] _4ha| oal k; R4 is independent | ach a
CHF2, Ct—l??g}o‘él%omd‘fh“ﬂt%tféém F@UF%S E8Y 8F FI°R V‘%S’Y (F]B&ISEWI“CRTQB??{C@G gF Rc;
R6 is G ,@ahk erg)ecgﬁ‘t@ﬁtoﬂjrekrouﬁ dcﬁa%n?ﬁclﬁ‘fe '?gieétﬁ)nabfﬁlte ngte‘ﬁg rovider

partial |l y-saturated or unsatur 6-, or “7-ne ere nDnocyc i'c
or 8-, 9-104 ik theldPN sem@aarmdtre}&écbhbuidmbmpt 1ol sryicopealnirgguide rdgueds 3, or

4 N ato and 0 or. 1 ato el ect ed and S, ich i.s substitut dby

0, 1, 2%”83@%135@ sap et W%‘Pﬁtﬂlt’éﬁ %ﬂm epagignlar diptribygign o4 region

-OCi _4hal ORDb, -Q(=O OR a, -CO(=0 NR aRa, -C(=NR a)NRaRa,

- 00(=0) Rdgﬁnﬁ%d?%l’rﬁ% _0C2- 6al KNR aRa, - OC2-6al kOR a, -SRa, -S(=OR b,
-S(=0 2Rb, - §626) ZNMﬂIed\ﬂﬁa%reledﬁﬁ&raW BPrRifte thaNgPoa)dehedaBinbf - N(R
a) C(=O NR aRa, -N(R a) C(=NR a) NRaRa, -N(RaS =0 2Rb, -N(R a)( 2NRaRa,

“NRaC2 6APRRITIHRATIZINGEFYS 657:KOR canienigprop: grmbeginto éar%meweagscfepd R b,

o MU R R oo AN % %’eg%}%*ﬁ%‘éﬁ%@%t By pso SRl
G _6al k, ifC acéb@heal kyith CBBIS -r&ﬁ@@in@@ﬂdﬁ £NlienC(ce)Rtig  d6(isO) et

-C(=O \R aRa, -9 =NR a) NaRa, - GO =O) R =0 NR aRa, -0OC2 6al KNR aRa,
- OC2_6al RewespondingRio a. Isrmmqalct@nﬂﬁe(wcyidmﬁmual be)dnzrteéptawardmgﬁé’ REINES

Ny i 155 o FRGHAPAITE e, O RS s, S, TR M o o

- G _6al kiikha RempoftntGa0k N(GR 13 Gf=OdRedred POP_ak kiobhatd R dopy -ofia_adueéd =O) NR
aRa, -G _6al kC( =O)OR a and oxo; R9 is independently selected fromthe group
consi st i Frguesied-by Fcliqyt computing degiged 02cihe agsamsa cache comrponenowiill aeersabd, ON,

C( O) sgm%ﬁgn%a%ngt&%éwg} W%ousl %er%% %I%) R%Qnte?%ro%de&&f _QS:E 3 NR

2NRaRa - NRaEEtmw INRaRyith -d¥aRatGer@diRe ho FidirR2) GhatOr&dRivng 11N Bgﬁirﬁiﬁm@) NR
aRa, -N(R a)C(=NR a) NRaRa, -N(Ra)S(=0) 2Rb, -N(R a)S(=0) 2NRaRa, - NRaC2
6al kNR aREL thwﬁmwaatcmmvader 6 obiniermd aresesseeithepsisipiRmainiyrEa)is.bln

o 7o) NESTRAEY 5 Shart b e PO 185, BBl AN Bt

each instance, phenyl, benzyl or C _6al k, the phenyl, benzyl and O'_6a| Kk
bei ng substituted by 0, 1, 2 or 3 substituents selected from hal o, G _4alk,
C _3haloal k, -OH, -0OC _4alk, -NH2, -NHC alk, -0OC(=0Od_ 4alk, or -N(Calk)C
alk; and Rc is a Co-4al k- Irnked saturated partraIIy saturated or

unsat ur at ed 3-, 4-, 5-, 6-, or 7- menber ed nonocyclic or 8-, 9-, 10-, 11-,
or 12-menbered bi cyclic ring containing 0, 1, 2 or 3 N atoms and Oor 1
atom seI ected fromOand S, V\/mch IS substrtuted by 0 1, 2 or 3 groups

o o M. o ~A ~ ~n 1l o o o



-N(Ra) C(=O NR aRa, -N(Ra)C(=NR a)NRaRa, -N(Ra)S(=0 2Rb, -N(Ra)S(=0
2NRaRa, - NRaC2-6al kNRaRa, -NRaC2 6al kOR a, -G _6al kNRaRa, -G _6al kORa,
-C _6al kNyB 200052 R b, -C _6al kOC(=O R b, -G _6al kC( =OpNRUSBR209/064816

-G _6al kC(=O OR a and oxo. [00121] In another enbodinment, Zis NH NC
1-4alk or S. [00122] Another aspect of the current invention relates to
conpounds having the general structure of forrmula (llia): or a
pharmaceutical ly acceptable salt thereof, wherein m n, p, v, R2 R3, R4,
and R9 are as defined jn compounds of formula élll : and any o

enbodi nertforpatignihat gal Fgjused by ke ehigsd apmeREnG e"é‘éﬁsrﬁ(@aﬁéspaﬁf‘)fftbﬁ? ﬁizntant

p3. hybr 3T onE ROBIoh hAFRRASZERD etkder Sl RaARUAE FREAARIAGO 7

(1'ia), ridagiffrs, Ssubl@rbded)rﬁ@ttt}h@vﬂdyﬂ @ddnﬂﬁbatfdnnGOdﬂs aoraoﬁ@mbwirv@t Tentifaars, ng an
sp2 hybridization. [00125] In one enbodinent of conpounds of fornmula
(11ia), rexagizle ce@mﬁwrtc‘@s&l%re@wra@ idepfifipisngpchiag seriptahapeshingiresiionandndg an

oP Yo dhE Rl ST ARMACH, 10 805 RO e SBRRHAEE e P AL

hybri di zahfoematidDSby He gditeawa rgntteda:mnterﬂt:e @mﬂmnds aafl tharmy Iaadlﬁbhata)
ring Ais bonded to the 1r;yrazr nyl ring via a nitrogen atom having an sp2

hybri di zdrfognati@onasbe ¢smbedied Weinyenbolii vty of foswagounds of formula (I1ia),

ring A i a5 ere at ur at ed. cle
Subat! tuted vilJOr ?)S"h?ﬂ“ ; u&s)ecﬂgwderé((%rog%égﬁgh ﬂ%ﬁhﬁagsq\ﬁg bl
-0C(=0 Rblsoma%(iﬁp}}WB‘N serMe& %}&Xl&'e@(ﬁﬁless kb %ﬁsly%&ﬁé@@(@@a@ﬂﬁaR&

-d_ 6al kN(Ra) C(=O) Rb, -d_ 6al Rb, -G _6al kC(=O) NRa
6al kO =OpdRisionalrigfoswatiorf @Jotilzgrpntent piegidee t 04 nhotimehe C@ﬁertt@rr@‘oderd@él@ran

LSI.”::LZI (el Bt B ot Sordeo e T SR RbGhronC B ot o s

=NRa) N le amﬁs‘t@t@m Fiee2O NRaRent pRVRR) %E@LI%IMGS N@ﬁﬁlg&éﬁ)}iﬁg@
-N(Ra)C( -0 _b5al kNCRa) &(=O Rp, -G _bal kOC(=O) Rb
-G _6al k@@igm)aﬂthRaqted @iwasd hkiomad) dRhg odpi semr 1[2)0318643111&1:{1 canespveding to

enbodi nment onpounds ered rin
Shtur at edi AR BRo P RiRE MG Tl hHRT el e e B e by &

- A =0) ORgnam&( SihNBARBNS gf(leﬁ@a N%ansl% T@JBP 1 QLT RRRRENS server
-N(Ra) C(=O Rb, -N(Ra)C(=0O) ORb, -N(Ra)C(=0) NRaRa, -CI _6al kN(Ra) C(=0O) Rb,
- C _6al ko(resppbing tﬁhe@ﬂ(@m@)emmma\:r IO@anﬁabﬂ@N@)sﬁ?@r cangponding {odBd 31] | n
anot her enbodi nent, o oungs of formula (11 lSsll)y rin "gél 5- menber ed
ri ng sat GPHCRPTENAOY thopghdhc franslaiiongnasasy Isiiperaied nelietierh 1o 89me) R,

N ey O SO T g o T B e N R RATR g ey,

-G _bal kﬂéj(atida)alam -G _6al kC(=O) NRaRa, -G 6a| kC(=0) ORa, and oxo. [00132] In

anot her enbodi nent of _compounds, of orrrul (I'fira), ring Ais a 6-e red
ri ng sat ur at etPeAr bocdjeErlYnHIcIH Rt C@B?IPB Ha TesQyerst qridinally Jirected d.teyth

O OR
R SR OB ey,
- G _6al ke elfghRoomp@ingbddvik®(16Q) NihRs, thratigh Gabis@kerQoBRare agdicatian. [0&133] I n
anot her epbodi nent. of conjﬁlounds of, formula (Ilja ring Ais a 7-nenbered

ri ng sat diustrativecepbrsipente the psouree; 1§6185-’t€?%)??all by insti &t et%anltﬁmhrese{rcv Rb,

1 Ra) & 267 N ) sty R Pep B A B P I o, g

6al kOC( =@r&hed toGhe bathui(pra)itiza e, resoGiceGdbridEemYaoRe, re&ﬂddwgene[‘a(m]aﬁéﬂhe
Anot her aspect of the current inventi on rel ates to conpounds having the

general seanirat previdar WREnuIFar punspesopt ap Hhuirakiiceenampds | he senten piByides a| t
th f |
of 1 or mul S JoeAine ety oEitne KBt orsPO€ T Y. BB EphpRtynsorPounes

enbodi rTEﬂim@f)f ﬁﬁﬁp@mﬁs&sooj‘e rf:@te@téﬂ@e gHHRkourtd. Rg N ahd apamhdenert ehel desowye azi nyl
ring via a carbon at om havi ng sp3 hybridization. [00136] In one

embodi newill be fawdieandeats?)- flerlﬁﬂrlhlsrrﬂn@)examt)trgth& qogtepbprgEigier URLHws phya azi ny|
ring V|afa carbon atom having an sp2 hybridization. [00137] In one

enbodi nent "ot " conpounds of fornmula (H b), ring Ais bonded to the pyrazinyl
ring via a carbon atom having an sp hybridization. [00138] In one

enbodi ment of conpounds of fornmula (HIb), ring Ais bonded to the pyrazrnyl
ring via a nitrogen atom having an sp3 hybridi zation. [00139] In one

enbodi nent of conpounds of fornmula (H b), ring Ais bonded to the pyrazinyl
ring via a nitrogen atom havi ng an spﬂ%hybridization. [00140] I n anot her
enbodi ment of conpounds of fornmula (HIb), ring Ais a 5-nenbered ring
saturated heterocycle mhrch |s optronally substrtuted mnth C( =0) Rb,

NN\ NN N oIS o N RIS N oIS o




[ 00141] I n another enbodi nent of conpounds of forrmula (Hib), ring Ais a
6- menbered ring saturated heterocycle, which is optionally substituted with
- C(=0 Rb,woCimdstRa, -C(=0) NRaRa, -C{=NRa)NRaRa, - OC(=OpRb/US2000sB1NRaRa,
-N(Ra) C(=O Rb, -N(Ra)C(=0) ORb, -N(Ra)C(=0O NRaRa, -G _6al kN(Ra) C(=0 Rb,
-G _6al kOC(=0O) Rb, oxo. [00142] In another enbodi nent of conpounds of
formula (HIb), ring Ais a 4-nenbered ring saturated carbocycle, which is
optionally substituted with -C(=O Rb, -(( O)CRa - O)NRaRa,
- C(=NRa) NRaRa, OC( =0 Rb, -OC( C»NRa
- N( Ra) C( _O) NR !n;n VYT CORLCANIT RANE Ty B o) 3 ,
-G _6al kC( O)NRaRa -G _6al k[ O)CRa and 0XO0. [00143] I n anot her enbodi nent
of conpounds of formula (Hb), ring Ais a 5-nenbered ring saturated
carbocycl e, wipgd2]i s Dpiihenalillysteubs tlahslheth Motdys G ThRas ro%eplj@ls
-C(=0O) NRaRa, -C(=NRa)NRaRa, -0OC(=0) Rb,. -OC(=0 NRaRa, -N(Ra)C(=0 Rb
-N(Ra) ¢( ﬂ@)@‘i@d suqky( thaf) regussisNiRa K, resqiirees Aisseniaes) itk G)eanslated YRLk aspbe) Rb

erbod et S st sety e SR E i Rler 1005 ' b BB e

sat ur at edr£alhRACYIRE, 1d’éﬁhﬁ@s | the Oﬂbﬂnﬁﬁa|dfy tl%:Ub@DNt WeBHcM $vide Ffd RB.g.,
-C(=0 ORa, -C(=O NrRaRa, -C(=NRa)NRaRa, -0C(=0 Rb, -0C(=0 NRaRa,

- N( Ra) C( @mowdm(cmy’@(tﬁ@)s@m nampORA) e Sar MR, req@steﬁa(blgm(‘ mp@oa@;ﬁb .

-G _balk | k NRa » d 145] |

anot_hgr g%’ Qz?fh_dﬁ’ﬁbecﬁ’ﬁd%ﬁ el HPH?HTE’PP#% g1 iPR %\an%d n‘g’gr e!jl 0

ring sat Qfﬁaﬁlﬁfédcﬂlﬁf)c}éﬁi CincNlé CQddﬁor%ﬂ)t bﬂi&@ésln&é SHtsnhfis eﬁ %" t‘ﬂddi%m@) Rb,
-(=0Q ORa, -C(=ON - O( =NRa) N -OC(=0Rp, -0O(=0 .

- N(Ra) ¢( :t@oﬁbatwﬂﬁﬁ Ra$p}(ctf®aﬁﬁb as -sii ﬁa')l(:(ab@)d\IRaRane 41@str61a‘4’€k Mﬁagh@(e:nta) b,

T i o T et EVE! SR, MRt 9481

consi st i NgnOhiechO0RE 7 tard TRt Y a8MAGKH B rmalibR %itiz&d &y the CDN service
carbon-Ilinked-saturated, partially-saturated, or unsatur at ed A-, 5-, 6-,-

7-, 8-, 9wovid@-duribXthe mqn&ﬂmr&m@embdmimbum&@rg, birngptdomted tnj segw@e; p]ﬁnor 2N
at ons and ont ai ni or. 1 Sor 0148] | n.anot her odi. men ring
A o3 oarBOHIH IS dderbifisti g, CEGEKE. o Sucky TotbgmatiGl Ty e SRR he

12- menbergd;car bagy 6l @na;, woﬁmmdaﬁahnmeqm}la&a @NLa&nﬁarr@btaHQd ePNh&iCHNGg O or
1 Sor Gatom [ 00149]- not her enbodi nent, ring Ais

nitr ogen-shnvmeqxde\ddermﬁétdadng{he Iﬁquesﬁfomlﬁg pmaﬁsemﬂ ag &y bdmklup acedrdigg to 2

cont ai ni n in or O atom [00150] In
anot her &%Bt&d‘i%ﬂfie“f‘l?ﬂgie&n&g %t?‘{)ggﬂ LH‘EB%]"@& ﬁ"% -saturated 4-, 5-,
6-, 7- , 8-, 9-, 10-nmenbered carbocycle ring containi ng 0 1 or 2N atoms
and cont ai ni ng 0 or 1 Sor Oatom [00151] In another enbodinent, ring Ais
a nitrogen-| i hkediaddisiahalriafethaden.cdmroider.c8m/palldresodte.12x menber ed
carbocycle ring containing O, 1 or 2 N atons and containing O or 1 S or O
atom [00152] In another enbodinment, ring Ais selected fromthe gr oup

consi sting of ohexy c LERs X

cycl oheptyl . Pg%§g3]q?n&gﬁ%¥hé$9§n%%g?d%%ﬁ rlﬁ% E%ﬁmséﬁégﬁgﬁﬂgyo%¥f

gr OUE f:O@Sr:v&h iplﬁgnd)efrdlﬂzai indiudyd in thé ﬁfb}dlﬁedﬂ:@%r Sudllj ks ‘([jlﬁ?]ﬁg\(ljhrpréi)éndln@l)olf adel yI
r n rim r n r n r ran

ot F ahyrSBYOBRY 1T ek ab, BT TAL, Srep Ry e desaciated

tet r ahydgag i, o0y ﬁaymtu[ ARl AR BELRTROSUIB oG eieiinpsl ect o

qui nol 1yl & %&fﬁgi'ﬁmf N I L G s S U

qui nol i nyl htt al lififo n t dohfa@tprevidsr St/ &CourdeXk t e

group consisting of cyclohexyl, cyclopentyl, cyclopentenyl, cyclohexenyl,

cycl oheptyl, azetldlnyl phenyl, 2-pyridyl, 3-pyridyl, pyrazonI

mor phol i nyl , E)ﬁgf;l] e 1th%f§$en?%{r1% itld Ffé[lupet% a%teln é’d p@/lgtng‘y (ijr tﬁg ¥eg{flsrt]1)é ion and

t et rahydr opyr rah 0 dro

tet rahydh@ﬁdﬁé’tﬁﬂﬁﬁl@ﬁ%hes ohgasakd of B}gﬁ;}efmmybhen@-éméﬁﬁﬁg dax@domyéubs@qmbﬂt@ inyl,
all of which are substituted by 0, 1, 2 or 3 groups selected fromall of
whi ch ar gengiaies p tconient myiuest thatgs receijred ans mreressecelly fheopement grovider 10g) 6a| k,

anot hor _SYRIdH TEED T8 WEDAeTver S48 ot BPrats vt 2pr Dl BORembPRs b oY bos7)

I n anot her enbodinent, mis O or 1. [00158] In another enmbodinent, nis O
or 1. [00159] In another enbodinment, pis 0 or 1. [00160] In anot her
enbodinment, y is O, 1, 2, or 3. [00161] In another enbodinent, RI is

sel ected fromthe group consisting of H F, d, Br, C 6alk, C _4hal oalKk,
-ORa, -0C _4haloalk, CN, -C(=ORb, -Cl8O)OR a, -NRaRa, -NRaRc, R7, R8 and
oxo. [00162] In another enbodiment, R2 is, independently in each instance,
F d, Br, CN O—l OC| 4a|k C| 4a|k or d _4hal oalk [ 00163] I n anot her

_,J N B

e



[ 00165] I n another enbodinent, R7 is a saturated 5- or 6-nenbered
nonocyclic ring containing O or 1IN atomand O or 1 O atom which is
substi t utwo 201/37192, 2 or 3 groups selected fromF, C, PBr/USA009H6dSHG

C _4hal oal k, -ORa, -0OC _4haloalk, CN, -C(=ORb, -C(=OOR a, -C(=O NR aRa,
-C(=NRa) NRaRa, -OC(=O R b, -OC(=O) NR aRa, -0C2_6al kNRaRa, -OC2-6al kORa,
-SRa, -S(=0O Rb, -S(=0 2Rb, -S(=0 2NRaRa, -NRaRa, -N(Ra)C(=0 Rb,

-N(Ra) C(=O) OR b, -N(Ra)C(=O NR aRa, -N(Ra)C(=NRa)NRaRa, -N(Ra)S(=0) 2Rb,
-N(Ra) S(=0) 2NRaRa, - NRaC2- 6al kNRaRa, - NRaC2 6al kOR a, -C _6al kNRaRa,

-G _6al karayest Gt @it (crRa)be( iraycRordanag with| cenoieropsiyork piot@wlk cpeopnEReaRa;

-G 6alk 66],.1 n anot he enbodi is d. 6alk
o e e PR B O AR S TR R R st e B

G _6al k \$1Tdb1t wedeRitid tBE aﬂprolgi‘fate rdpbnstal dontent. Ol ar Qb trApk lemRAimd O

dal k)G 4al k. [00168] In another enbodinent, Rc is a Co_4al k-1inked

sat ur at edthe paquester| songent (want @arespondnta s uWab ephee - thatsis, displagedrentfbe edient

onOY e R A0 A SN B ST LSRR © o

- ORa. [ 00169 cAparhen ~ReRestbRI mhike Izag%a éﬁ"‘XME"’ LRP HeaiR, MRichRGudt d
treating clg%]dal t:trger]s thgt may ' emtrelzjite : DE)10 i nhi i)l tors cglrlrprel sing
t he step witeatpimalss acludg aaumﬁwpoﬂﬂdbcﬁdeﬂ oesoutca iddntifiprs, (G0dFE] abametthar

aspect of the invention rel.ate tr eat. condi tions that ma
e ear G R cr et thints theb hogiRe aiod mothE e o aaie d ot fos ™
conmpound Qf,-HQseHl oeéésir%]g L ofMRET h&t&@e&t&@nm kRBed®dS8lotrdeqdedirRm éaﬁle

group conS|st|ng of psychoses, arklnson s di sease, denentias, obsessive
conpul si Ve gbnsmatlyesferrddatiochis ‘magnhylsﬁesmese @entcfivrs macsr;gmtd pfRssi on, nood

di sorders, inpulsivit dr ug. i.ction, attentiqn def C|t/hyperact| [ty
di sorder ( ADHDf033Hepr Upen aerdiat Pgﬂ’&ﬁ‘&?‘?ﬁ@ ﬁpaﬁ%ngﬁ}ﬁg@m %‘F@%ﬁﬁ%ldﬁwe& nges

with cau hrrﬂiig‘h .rss,%ﬁéﬁr abTa%ﬁﬁJS ot £
pal | i dal C!;gl&ggg{ses ﬁ ‘cvgérrpu Sl oenag)% %10&1 dﬂ? 5?%1 gsggo ?%017%‘ Anot her
aspect ofintihéed mvthatcbntﬁnﬁ aidaatemptts)toaadqairéldté wehoureesatiemified diydht embsddedat nmay

be treated with PDEl O i nhibitors. conprising the step of adm nisteri g a
conpound r@%OW@rlﬁeanie(a | hgeordipgly ethp Tigsy st HistePds ﬁﬂ‘ﬂ‘%"il%ﬂ}escog‘@%‘ﬁ)ﬂ@ap%déﬁﬁ

group co | @ ,
Ohoens vaSiudheeBy e SR LORDERY foyi SR Mool BN DREkesqiven) r?vfsn?lﬁgn
rel ates tquety fohakieradgiusli CRL mmmmsndbmtﬁitr@hﬂp”emﬂsng tiee mlentpfdcaridn of afNRUI a

(I'1'1) and a pharnaceutical | y-acceptabl e dil uent Oer carri (fr 00173 Anot her
aspect ofSePIEE WHOFENYE i thviBRt | 0And dhat 6aMT POEMAotIntls

structur a »{ o QL o5 a @gee % cep. er eof,
wher ei n: %r(géfsguqé @%r C Zc?rgl ?dﬂmr&%s IS 8 CU% I\F @%Bge in no
mor e t haniet oo 102 théh, iss¥es amquer%‘forecheréyour‘ée IIERLNHLat fd@&lmm thi kd@)mﬁ&ubﬁ, NH,

NR6, Sor O mis 0, 1 or n is independently in each instance 0, 1 or 2;
RLis sel@@t@Hsteam Wthpﬂ‘fa@bfe togthe “cydngvicder q podien| o hg cmbessd URjRa ke

-N(Ra) C( = %J (C?((‘ % R .d, C

-N(Ra) C( = R'E An S 1g8 a ?ndh%( 1Qh|s fm@g wﬁ{ereln %@%EQEH N(C
1- 4- WK), Rl &owd AdMavShat®een ilRRGEaRY 1S a saturated, partially-satur at ed or
unsaturated 3-, 4-, 5-, 6-, or 7-nmenbered nonocyclic or 8-, 9-, 10-

or 12- menber ed0®6kycl %thriefﬁge@@moxr i Reguees 47, ip agrillgstting smbodaernd fbﬁ 1

o o U I LS e B
- (=0 OR addresG(sueh NB aRgp acﬁ{resEJRoﬂ)al\Bmservgpﬁss@lﬁteﬂ witGhe @DR adtdice
- 0C2- 6al KNRaRa, - OC2- 6al kORa, - SRa, c%O)R b, -S(=0. 2Rb, -S(=0 2NRaRa,

- NRaRa, -PNORIrGO&ORots, erabdRayey th@)LEJrazd ess- Qa1 Ra pEpectii e tavRE; addrgsRANGEENR

AR 547 RIPRS Yergdr BIPpnitiet TOB aapioares enitedi ot e 1P S B be
6al kOC( =GhiRed by oRt 0@%&@@%@3 N, aiga enrb@imﬁa%'t quur@@N@ @Rey X0t shded 3P

i ndependent |y | n each instance, F, d, OCi -4al k, G -4alk or.
Ci _4hal oalitressRBtilizss 4 ndeﬁenﬁemneywcvrk @atmg |8ﬁ1mnmacs@ch Ias a@lycassr suctu\lham

G -4al k or R4.is indepe nt | n.ea stan .or CN,
R 1o G Seeetic POP Satisiyacne gpaite B3 Renplong! M veR gheen of Snaimalt it or
-C(=O R b; Ra is independently, at each instance, H or Rb Rb is

i ndependently, at each instance, phenyl, benzyl or C _6al k, the phenyl,
benzyl and C _6al k being substituted by 0, 1, 2 or 3 substituents sel ected
fromhalo, C 4alk, C _3haloalk, -0OC 4alk, -NH2, -NHC _4al k, and

-N(Ci _4alk)C 4alk; Rc is a Co-ialk-Itliked saturated, partially-saturated
or unsaturated 3-, 4-, 5-, 6-, or 7- nenbered nonocyclic or 8-, 9-, 10-,
11- or 12 rrenbered b| cycllc ri ng contal n| ng 0, 1, 2 or 3 N atoms and 0 or

oy o o, o __‘..‘..‘.__I ~ o




-SRa, -S(=O R b, -S(=O0 2Rb, -S(=0O 2NRaRa, -NRaRa, -N(Ra)C(=OR b,

-N(Ra) C(=O OR b, -N(Ra)C(=O NR aRa, -N(Ra)C(=NR a)NRaRa, -N(Ra)S(=0 2Rb,

- N(Ra) S( @b 28NMRaR™2 - NRaC2_6al kNRaRa, - NRaC2_6al kOR a, PCI/USadkNERsRa,

-G _6alkORa, -G _6alkN(R a)C(=O)R b, -G _6alkOC(=O R b, -G _6al kC(=0) NR
aRa, -G _6al kC(=O OR a and oxo; andRd is a nitrogen-I|inked saturated,
partially-saturated or unsaturated 5-, 6- or 7-menbered ring heterocycl e
containing the linking nitrogen and O, 1 or 2 additi.onal nitrogen atons and
containing O or 1 sulfur or oxygen atons, the heterocycl e being substituted
by 0, 1, @ mycastsuméetniwtn@ﬁéwnsa Bomery Brusth yxo clipet] @mp@unaaiekice P2 amal oal k,

oG 4al k | k. and 74] | th NH.
oou7as et R e 203 DR8N e BoBRt e SR RLIRL b ks

is S [00khfbik 0pstoes ARanesRFkN TBREred 40 1§ n@wo&l@@éﬂsﬂfro'rrﬂt@@fehﬁéoﬁ%ﬁﬁ@' rrent
Y is NH [00179] In another embodiment, Y is NR5. [00180] In anot -

enbodi merdeyicy. |'§he:;(1c1®)0rk tcpmqmqhsuanccadmshmt mmlm«mesp@dl tg geogfaphit82] I n

th di di X 00184
i anot hahgisod T HHE B 30TE PO TSI T RS AT CBHU AR er bSiplergd s
and X4 art@ blthe s@oﬁéﬁ%@ﬁ@rk Hﬁteﬁ‘i@@%&%@&ﬁ'@ﬁgﬁ B@Iﬂbutnﬁjde'vﬁze%iﬂﬁtﬂﬁP@l"bSt' tut ed
by 0, 1, or 3 groups selected fromF k, C _4hal oal k, -ORa,

- CD 4ha| oaI k,[0@N] - CPHEO) Emtinuel Ee@)reﬁg to -F&Ln:@}NRnaeF@er emcmel\ﬂmw

gy %mﬁog%a%n@épeany NPT T b 20y P11 NOR) P8, G 1. DRS!
- N(Ra) ¢( aﬁ@}gﬁéﬁ&ﬁa} 18 oNGRREY rti\'gﬁ%)sﬁ‘@éiﬁé DNQ‘Q@@@@‘%&B&% tB‘(tﬁea?)r?émQ)@R!BaRa

- NRaC2- 6 Ra NRaC2- 6a Ra, - 6al kORa and oxo.
[00187] Ifrorantt héenerbogitien tleviRd 103 s@hexc bed o‘frtbm]pNSeselrvhmen the geNazi ne,

pyrrolidine, norpholine, pyridine and yr.i_m all of which are-
Subst i t utceaingyens 113, regelis” e greass el WErSH Igﬁgﬁeﬁverdﬁenﬁfs toresgytexthe

e " T 1B e oA S A e s Sl ™

SRa - S(seeREgsolvEf £6) RRE, queS( BORNMNBRE, an NRaddgss -oN(@Rarky ssoydrromponent
- N( R O ORh, -N(R O R (R NRa) R (=0,
N R S{ S0 s RGN IR ROV G ROREAITEd e AR v, e

-G _6al k %ﬂ%{n of
which are SJEJ% ? ut egk %Q‘;L%%%E&fg %%%er(gglg% %'sc g(é:%o(g féﬁl%qrﬁ.o glg) entaéah
Cl- 6al k, prhcedhileaadiest b@aher-p@ldmgalhmk]keste@\tesoﬂe‘fﬂ)lﬂs ava1Gf(bth))m!Empt

_C(=O NR aRa, - C(=NRa)NRaRa, - OC(=0 OC(=0) NR aRa, -OC2 6al kNRaRa,
- OC2- 6al KoReptain , reqagsted) F@our.cg(fx@jlmther u@FQ Népgs a Reg{Rgache server

-N(Ra) O( = ) ) C(=NR a) NRaRa,

- N( Ra) S( %“%gﬁ%é\lé%% _@( %lgﬁﬁﬁi%ﬁ% SR @%@%Bﬁ%&%gﬁ& NRaC2- 63l KOR a,

- G _6al kNRaRa,[0838} _6aR&Rangndripue 44 O4189]ltermtian ab belectighodisomot cackd i s
sel ected from pi peridine, p| perazi ne, pyrrolidine and norpholine, all of

whi ch ar @om@mtﬂmp@de%gpt of a1DNB qyeryzasgicseipeedsial teforage £9 Siauee 5.ahe Cé?

“o720 Nt Be R o Rl I Rt e ilte el

- OC2- 6al lﬁ%ﬁtwe &rsﬁurce Henti B stuan -b2( o) ideRy thSCEN S&Nlﬁaﬁﬁovﬂm the
“N(Ra) G(=O R b, -N(Ra) (=0 OR b, - N Ra) (=0 NR aRa, - N Ra) O =NR a) NRaRa,
- N( Ra) S( =Bpntzriputing Revisy HE) suphitkara subsamace LBES kgma Ra the. aliRaesive éﬁsmrae a,

oyrd ne el e BB hERh b mih SRR CHBMHIRC gt epielsgpeg rom
groups SekesdQd fdt@hkE, InGh, illHitratit¢é em@bdﬁmen% alteRdtivé ﬁ@doﬁﬂk Kderfiers 466 =O) R

b, -C(=0OR b, -C(=ONR aRa, - NRa)NRaRa -OC( =OR Db, -OC(=O NR aRa,
-0C2 6al kmmméom aopnseal RORacanogRal nargg £OTRAME’ )S@‘E@}S 2fpone gpb@mzNRaRa

- NRaRa, R aRa =
2) NRar, “HRY RV ATy e, R & ATy eh ORI tD ke R RKgER 05 (R
- NRaC2_6al o Bder-coin” @l kdiprayRger- 1.édm 6 2l AGRa RndtpRikRd i OR4Q1 Hethil balaet, her

enbodi nent, 'R1 is a saturated 5- or 6-nenbered carbocyclic ring substit ut ed
by 0, 1, tlE &rman gr tegdN s Edecs dof neschiebe die same, domalrsﬁllund igpriginall BRI kr - ORa,

B o e g R R O

-S(=0 2Rb, -S(=0 2NRaRa, -NRaRa, -N(Ra)C(=O)R b, -N(Ra)C(=O CR b,

-N(Ra) C(=O) NR aRa, -N(Ra)C(=NR a)NRaRa, -N(Ra)S(=0 2Rb, -N(Ra)S(=0
2NRaRa, - NRaC2_6al kNRaRa, -NRaC2_6al kOR a, -C _6al kNR aRa, -G _6al kORa and
oxo. [00192] In another enbodinment, Rl is selected fronf 00193] In another
enbodi nent, mis 0 . [00194] In anot hel2-enbodi ment, mis 1, and R4 is F.
[00195] In another enbodinment, mis 2; and R4 is F [00196] I n anot her
enbodi ment, n is 0. [00197] Another aspect of the invention relates to a



[ 00198] Anot her aspect of the invention relates to a nethod of treating a
di sorder treatable by inhibition of PDEIO in a patient which nethod

conpri seswadnimisstoeri ng to the patient a pharnaceuti cal PCOMSE@0643M6
conprising an effective anount of a conpound of formula (1V). [00199]

Anot her aspect of the invention relates to a pharmaceutical conposition
conprising a conpound of forula (1V) and a pharmaceutical |l y-acceptabl e
diluent or carrier. [00200] Another aspect of the invention relates to the
use of a conpound according to any of the above enbodinents as a

medi cane rinformaﬁm) EPChbarsa‘m@St wypag Inf@tfmwihe, (erpwemduest rowtingtieformatiotiey dge of a
conpound .accor, the odiments in the manufacture of a
nedicaneﬂﬁuﬁﬁ? EgU¥ﬁg %Eﬁfmb avgd ? Hﬂgnla bi pol ar di sorder, or

obsessi ve- conpul si ve di sorder. [00202] Anot her aspect of the |nvention
relates to conpounds of selected fron1the group conilstlng of :

I)plperldlnl y y iVARAIi

(IH-benzo[d]lnldazoI 2- yI)(4 (3- chloropyra2|n 2 onxy)phenyI)nethanone
[ 4- (3- Chl or o- pyr azi n- 2-yl oxy) - phenyl] -(6-fluoro-

1H benzoi m daZ00392- yl J» aeflhatretme:; embodiment, the CNAME records are generated and

%t h/g_f.]gnlé)-rcl)\lf_liagf %}Zfot g ]ﬂ}?é %grzvgrls to Péeﬁé fy a ?norrrg raBSI%Ithtg p1¥1(1§2sie?\}e§ _0¥ | ﬂ?é( yc)]ﬂ?e”y' )-
I( |- 1 sopr opylicd HobapzAled] Ay dazal ac&rﬁéﬂc@%@@fﬂr&@ﬂﬂ &19&9&&@%&)&0&%&9&% ) pheny

) - met hanone;

4- ( 3- ( 4- (cah He klefina] ot anylzdmf b2 the CONF derndcoopmet iyt )(pmﬁmcaxvga)rlpyfrafqaurpc%eyl ) mor p
hol i ne (1H benzo[d]i m dazo

4-(2- hyd di n-
1-yl ) pyr d2ief IQUStE?PES@(?lPBﬁ@ﬁVP} ﬁﬁt\*ﬂﬁrb@ﬁ’@scr@fm(%e?%é gﬁy i Oﬁ)ﬁgm @¥§;F1§)C'(32§ 2'3 "

4- hyd
(i Donzoruftery i - R BAR! Pigeiel (BB R BRAG tnformation
yl oxy) phesydcjanet ‘klﬂlil&nﬁ‘.hent computmg device 102 or its local DNS resolver, at least in part,

(1FLbenzo[d]|n1dazoI 4- met hoxypi peri di n- 1-y|)pyra2|n 2-
yl oxy) phdyi §rﬁgy ng,(;wére appropnate NS server of the CDN servicé provider 106. In

(1 b+ Denz oh Al T R ine sl e B gh Ll b b ARWESEm: bl ) PEEAHY ) et

1-yl) pyr aainpulng | dexick prSy lghemt Randaeify a corresponding locatlon based identifier
(R) - (1H benzo[d |n1dazol yl) (4-(3-(2-(net hox neth%, E%{r0|ldln- ]
1-yl ) pyr AZAsepting i pesp) 1?)}9@?@91'9 ohhe eligayh gomputing device. The CDN service provider

U1 oy mnodf b PLERZR S o o Bk e RN L R A RIAR Ot o

1-yl) pyr Q%prébeﬁtmg’ |a0g%bgﬁilpﬁf¢}’fekf&1t 5!3’36@5[@&1 vhitH 4he( @DN 4etfvice provider 106 from
H benzo[ d] i:m dazol e- 2- car bonyl ) phenoxy) pyr azi n- 2-yl ) pi perazi n-_1-

1Hb d | e-2- b ) ph JJ I

yl) et hanovuch the resource request should be resolved. ” Based on the destination identifier, the

- (3 (4 @%ggrr\}lzc%[pd(lw&@rqﬁé%!n(lathen SALAADOR RIENDEY T RVEGR Nelo PP REV S ne- 4-

car boni tri

(I B benz ehgshbidbtkazating rokohkcd réqdrebts €61 @b Yd§tmabh ByHaPorktiig &Mihe Ax@iaasdh N- 2-
yl oxy) phenyl ) met hanone;

( 1H benz édealifisn. d &y ote exayipjq, 4t mgre(then eraBaP és Wentifjedan 18 set.dhe ABNpsareigs n- 2-

| h
Va0 O SRR M g issbution gllosayyn s sgies ine# sssit RPPASRINR 2o y1 ) m
et hanone;yifhlide Neardlcd] desiigtaea! -14- toted ckSmpl; bARL HAPOITRE fydcldd, RIRY CHN-
1-yl)pyrazin-2- yl oxy)phenyl) net hanone;
| - ( 3- (4- ¢riichenorofa] li0Gi cdadoitler Dse h¢d¢ﬂ)nyfomhmmep§m‘am whethed thpisglestedli n- 4- o

1531 ) pyr BOPHS BV HS ) ey FAETh AR HeP oy e R e B e Mite 5
E ﬁyl( 2- hydr vy eloR PR R 18 Bl el cbrad BT @ﬁé Q{}ﬁed ¥ 18X ¥k RAB BYp-BRINARARE |

(4- ( 3- glevel fnbemzbiydisi itusizatior en 2wutee ot pkygdieglyxsiopld aoti be Gongithgd per azi n-
yl) acet.ate,
| H benz P%ﬁ?gn dazol - 2-yl ) (4-(3-(6, 7-di hydro-1 Hi m dazo[ 4, 5-c] pyri di n- 5( 4H)
yl) pyrazi n-2-yl oxy) phenyl ) met hanone,
1H benzo[ d] i m dazol - 2-yl ) (4- (3- (4- et hoxypi peridin- 1-yl)pyrazin-2-
| oxy) phenyl ) net hanone;
8-(3-(4-(1 H benzo[ d]i m dazol e- 2- car bonyl ) phenoxy) pyr azi n-2-yl ) - 2- net hyl -
- di azaspiro[4.5]decan-I|-one; (1H benZdfd]i m dazol-2-yl)(4-(3
- (4- nor phol i nopi peridi n- 1-yl)pyrazin-2- yloxy)phenyl)met hanone;
() (IFLbenzo[d]lnldazoI 2-yl) (4-(3-(3-hydroxypyrrolidin-I|-yl)pyrazin-2-

e
2-
|

(
(
y



one; (S)-( 1H benzo[d]im dazol-2-yl)(4-(3 -(2-(hydroxynethyl)pyrrolidin-
1-yl) pyrazin-2- yl oxy)phenyl) net hanone;

(S) - (I H bwozofodisrvedazol - 2-yl ) (4- (3- (3- (hydroxynet hyl ) ppcralseawnedsig| ) pyr az
i n-2- yl oxy) phenyl ) met hanone; '

(I H benzo[ d]i m dazol -2-yl) (4-(3-(3-nethyl-5,6-di hydro-[1,2,4]triazol o[ 4, 3-a
] pyrazin- 7(8H)-yl)pyrazin-2-yl oxy) phenyl ) nmet hanone;

(R -(1H benzo[d]i m dazol -2-yl) (4-(3-(3 -(hydroxynethyl)pyrrolidin-

1-yl) pyrazi n-2- yl oxy)phenyl ) met hanone; (S)-( ) ) ) i

1H benzo[ d] i mi[6ed0d] - 2Ap|depatibed-abave, e addsignde e jqpgideritingjof client location

R AR LR U R ML
1- (3 - (4-¢DN service provider 106 can utilize the additional information (e.g., the “additional

1H benzo[ d] i m dazol e- 2- car bonyl ) phenoxy) pyr azi n-2-yl ) pi peri di ne-3 -
car boni t rinfoepatign”) inc{Bled (4 the translated URL to select a more appropriate DNS server. In

i—; ngiz'? qu Iél;s%—gcﬁ)zfﬁé %-D%\-I %grr\f%%r}%(l)\ziﬁgrel%%xcya}j Riligé ithrze_ azd_dmc?ng?/{nrfc())rlmia 1i01r1] % :S))eléct .
|- (3- (4- (ddhh baEQZtOMj]thlﬁ %@f«gﬂseiagﬁtﬁ?erdb%nxéﬁs@ﬁﬁg%ye)fﬁyaﬁaéiate@-wﬁﬁ Rhddenhiédi ne- 4-

carboxyl ate; ()-net _

- (4- ( 1H Qecutioh dhfomnetao| da 2ncthebespetl) pive CORY seryicazpraviden1 Oopganr viiliagi the -
3-carboxy|a£e; (%—eth.l . . . .

| - (3- (4 (OwaR ﬁa]naﬁ?laa%@léda?_ ther IBRyEyYshasestss Hy reeordane Yith dhe &H§ i ne- 3-
car boxyl LSRN : ' ' : : :

()- (1 H paol n, informiation o 19 selgct gn gtemative, PIIS perger, prey ot ST Y1 oyr r ol
i di n- 1yl )acpordamienwih ythexyiephbreptigmetfoanative,  (IS)ong example, the CDN service

R T, e g i i
L Ca P R S o B e O YRR e .

car boxyl iregiagdl dervide- fflads-dnemnziod dkiwded azo DN ydryicdpt@/iddr 306 and the content
- (2- hydr oxyet hyl ) pi per.idin- 1-yl razi n-2- yl ox heny! ) met hanone;
( 1H benz oTeNiferi 194z 81 -valigh ) yagiops %15%‘ @ka@o?iﬂ‘f&eﬁﬁg ph @Bt ias nsrouped  1nto -

1-yl 0= 2 . t ; - My =25 4- (3
LYY i) SNSINAAEL O s ALPIVEPY Lilriled i) (4
yl oxy) phesgiby met banrep@idilg todthé Iontedt- frbvider’s regional plan may be better processed :
H—benzo[d]|nidazole-2-carbony|)phenox*%pyrazin-2-

1) -6-
met hyl pi p¥rd2NR savepig;region corresponding to'the Content proviger)s regional plan.

(I Hi m dazo[ 4, 5:b] pyri - -% tﬁ? i 4 ' - w1 ) met han
one; (4-(3 -c @%?prr%gﬂ%&f¥%%%§§’3%%%& %#ﬁ@??ﬁ$@%%2?§3%l8&%&9@?@%&}
- b] pyri diaBRS Wupieb TAIOB&vers according to service level criteria. The service level criteria
(4-(3-chl oropyrazin-2-yl oxy) phenyl ) (7-fl uoro-| H benzo[ d] i mi dazo| - 2-yl ) met ha
none; (4<g3 co@‘pﬁp@ruéﬁg,sg@;qq_ o) o gqrw;amﬂrycé coniracted between the CDN service

1- net hyl - 1H-be d}im dazol - 2- hapone:. . .

(1t bonz Bt aasnt 12 G Pypfde T8 ERRRTys ocesrtrmanee ey g

yl oxy) phesyhdigebhan@nifnsmission between the CDN service provider POPs and the client
(S)-N—(4-(3-(2-(N@phoxynethy%%pyrrojidin-I-yI)pyrazn}Z-yIoxg)phenylLbenzo[d
] t hi azol <compufing deviees (142 Rigl Tater prayded onrpehilf @hile content provider 104 by the

-yl am no).pyrazi n- 2- yl. 0x enyl ) benzo l.L.hi | - 2- ine.. (S)-2-( 1-(3
W T bon b S Bidi O R BN ER AR Cand e, ()22 1 05
2-0l ; [0042]  In still a further example, the CDN service provider 106 can attempt to

| - (3-(4-(benzo[d]thiazol -2- Ianlno)phenoxy)pyra2|n-2}yl)-4-nethylplgerldln-

4- ol ; Bendopd] 2 BINSS ouey- 1o DAY Sermers pisedidingpler agtiverlo porfeayaneh entaripnet Aanone;

N-(4-(3-Chl or r.azi n- 2-yl ox henyl ) -.6-fl uor obenzol.d] .t hi,azol.- 2- am ne;

N (4 (3. AEPEiS PRISBRES e bR Fonrilp roeeSn SR 8 bR aRS st B

5-f 1 uor o {ffintérd- I RERIthOCPIN &4ViBe Bro¥idx POPE @bk tibhtdogipaahg fidvidedarol - 2- am
me; N-(4-(3-norpholinopyrazin-2-yl oxy)phenyl)benzo[ d]thi azol - 2- am ne;

2- (| - ( 3- E4ahbks 24| wi virikapofordaydeamietiss plag nosiyip peawirk -datay inypsifgselatedtigs 4- yl ) p
ropan- 2- ol ;
I-F3-(4-(benzo[d]thiazol-2-y|anino)phenoxy)pyrazin-2-y|)piperidin-4-o|;
N-(4-(3-(pyrrolidin- 1-yl)pyrazin-2-yl oxy)phenyl)benzo [d]thiazol -2-am ne;
-(3-(4-(benzo[ d] thiazol - 2-yl am no) phenoxy) pyr azi n- 2-yl ) pi peri di n-3-ol;

I

| - (3-(4-(benzo[d]thiazol -2-yl am no) phenoxy) pyr azi n- 2-yl ) pi peri dnme- 4-car bont
rile;

| - (4-(3-(4-(benzo[d]thiazol -2-yl am nojlghenoxy) pyrazi n-2-yl ) pi perazin-1-yl)e
t hanone; N-(4-(3-(4-nethyl pi perazin- 1-yl)pyrazin-2-yl oxy)phenyl)benzo

[ d] t hi azol - 2- am ne; _ _ _



N-(4-((3-(I,I-dioxido-4-thionorpholinyl)-2-pyrazinyl)oxy)phenyl)-1I, 3-benzot
hi azol -2- amne; (S)-( 1-(3 -(4-(benzo

[ d] t hi azove2elli@miono) phenoxy) pyrazm 2-yl ) pyrrol i dm 2-yl Pogtusacolos4816
N-(4-(3-(azetidin-1-yl)pyrazin-2-yl oxy)phenyl )benzo[ d]t hi azol - 2- am ne;

| - (3-(4-(benzo[d]thiazol -2-yl am no) phenoxy) pyr azi n- 2-yl ) azeti di ne- 3- car boxy
lic acid,

2-(4-(3-(4-(benzo[d]thiazol -2-yl anmp) phenoxy) pyr azi n- 2- yI)pl pera2| n-1-yl)et
hanol ; N-(4-(3-(6, 7-di hydro-1 Hi m dazo[ 4, 5-c] pyri dm 5(4 8/ pyrazi n- 2-

yl oxy) phe(Wh%%@hb}O[M]qhﬁnhmp@nﬁﬁiﬁWée or the CDN service pr0v1der 106, nefwork data

L;n( ge(4 (e?‘r%?%a?(gsdlmc{.l ), 229L - 2-yl am no) phenoxy) pyr azi n- 2-yl ) pi peri di ne- 4- car box
N- (4- (3-(2- metihods; 6, 7hdidystagmck Hyithi d@zmuénrﬁw@] eibbdinenf( 49 DNS pyerazi n- 2-
yl oxy) phenyl )benzo[ d] t hi azol - 2- am ne;

| - (3- (4- (mantzofsd] date stows] m@wmmmﬁam%/g/mfwwswr)@péﬂfﬂméf 3-DNS

car boxyl at e; the da

| - (3- (4- (WENSTEFRImdipssie %pwlﬁlr‘r']%%‘%lﬁ%ln%)rﬁwg i L Y 1flpyr A2 &S car bo

nitrile; DNS server returns a CNAME record as defined in the data store. In an illustrative
(R-(1-(3-(4- (benzo[d]th| azol - 2-yl am no)phenoxx Eyra2| n-2-yl)pyrrolidin-3-y
| ) met hanwhnbodlment the data store can include multiple CN records corresponding to a

2 5 G R atlat R Ol e NN RRA MRS Yefiny b1 BEDbEhdla 4 Y1) @
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- (di net hyl am no) et hanone;

3- (4- (3- (Wo(btd/dseryzo[ d] i m dazol e- 2- car bonyl ) phenoxy) pyr @zirnss2emlop4sieer i di n-
| -yl)-3- oxopropanenitrile;

| - (4-(3-(4-(benzo[d]thiazol -2-yl am no)-2-fl uor ophenoxy) pyrazi n-2-yl ) pi perid
in-lyl) ethanone; 1-(4-(3 -(6-(benzo

[d] t hiazol - 2-yl ami no) pyri di n-3-yl oxy) pyrazi n-2-yl ) pi peridin- 1-

yl ) et hanone; 1-(3-(3-(4-(

1H benzo[ w3y ht draplementzd dar syl mmmwmg@ﬂcﬁs@mwz@tth@n e agsociated

yl) et hanon

- (

lyl) et hap@i§ited as being generally performed by the CDN service provider 106, and thus the
4-(3-(4- (1 HBenzo[d] i mdazol’e-2- carbonylgphenoxd)pyram n- 2- yI) | - met hyl -5, 6
- di hydr dpllewitigrillextiadye embodiments should not be construed as limiting.

4-(3-(
ridi
1

a-( HB%@&%&Id]imtd&Zai%f S8 henyL) BRENQXVLPYLAZL A M) -1y mey! i pe

i di n-2- one;

H benzo[dldipdsdaB Rk enuéry C@REadIRNE RA¥ur - BARITRE. Nk RYdddisiedidogaidbasan de;
3-(4-(1 Hbenzo[d]i m dazol e-2- carbonyl ) phenoxy) - N- (4-

(trifl uorresredwyii§nifen etrhlyd E)Wiaﬂilaﬁas begnerhlooddad thegonfeB) rdﬂue&(tetl i6 the client
H-benzo[ d] i m dazql e- 2 car

yl ) pyr azi EIPHLRG FEHSS g 1& s?}fe Br%)\(z}/d)ed%lgz(the con?é[nt 81)'(03(/&{6?984{] %iternatlvely, :
Hbenzo[ qj} %@I&%@' @en%f@fiﬁzﬁpél% LORERERY Yo Mha iy Biodided 2y dkdix b pdezi ne- -2

- car boxam de;

1H benzo [IQII]JS rsenlnaz ol eespercsarth anPNSpinemp pyevidisly2rehgided krpet thy | Jipyir e pging -

car boxam

(rac)-3- l( VICF’ HOBe ke Fespivineda S server dlse pAlRs p AR Addsss-arpciaydoyith ePMSy 1 ) pro
2-
P Dozl (o AahIfic fegBing AT Impttbd bvice 103 Cquery 1P address™ af block 702.

car boxamTe; dushy IPLladdedsdah correspond to an IP address of the client computing device or

i.l;—r Egﬂlzt(‘.) ngi]yl ngafgiz\%: r%si@%%%%%gggrgt{g%g%gé%)\ﬁﬁ{1:% Penzt c%)/rln%)gt%{gr elvlic(gl ne-3 -

I gg - g;lzolle ( gmfsa;lbonmtp RN By AE rlleRidg DR §bdr UehBaa IGATGRBkEE | ©;
1H Eean)hdle}ntﬂﬁeﬂa%Oha’fea -~ the rybiydRendrey). pEa@zIDNS%eMIej piapeaindimeti®rwise
t S

ICaE 30?2 %aaaséqﬁ%&[e)oﬁ A#p dtere| 84 Zoapainson et Periom iyshikieRi Doy il feffdine- 3-

boxyl
23 4 RS ITRMID e o g rusRINe LRSS S essiomfosed ideniier with 4 .
3-car bOX)SFéchﬂc TP Riddiat hytl specific partial IP address). Utilizing the data store 134, the
| - (3-(4- (] Hbenzo ]%d] i m dazol e- 2- car bonyl ) phenoxy) pyr azi n- 2-
yl) pyr r olteesiviee PWAr HEYS)| aifempts to match” the [P address “associated with the client
(R-2-(3 cgmpﬁﬁﬁgaahgé 10 AR Ry LR AGKRRENENLRIEATIS Advir SRRl i per a

zZin-2-

(S) - 4- ( 3wzﬂr (ke afdibdshi az the daty! s@dfe m@)ﬂtp NEMOX Vit BZ inlldr@ssy ba Be MBIl pi per a
zm 2-one; (1H benzo{}d ]i mdazol - 2-

1R, 39) - 3m@id¢ed>¢9@pd @Héesd nghe ézfﬁrfpioze 1%4 dh@%WWWM@ﬁéeﬂespondlng
() o dene i hbMedaaolzgind) Gl FuctfRhp Jatlotsls GHY 1€ LRBRIY DRY'QAIP >
(1'S, 3R) - 3 §ot(}ﬂe\(i5@slﬂ3z ettt @aWerdutvl BAdcH OGhRRBAAY YARYFRZWAH bk deyeibediexanol

(1 R 3S) - Surgier (belqbevndsfed] cahi wwheiquentiyl berinmasl phetho Xgytiner ifermtion \heges) ehexanol
| (17 benzglal i dagol a2y | (e (el $o? Dearl hORGHEALIRY LR 264 -2
H benz glfhiF-da0] q@ay I GAddeds (4. R1BR) .3 32k oxmcval phaxith) @wagar me 2-

I
I
| oxy) phenyl ) met hanone;
I

S, 39) - 3ddissed (¢.Beri 28]l dDhivilk b tRap(l dht FroypHelfloky YN sevicepipridey é0@hexano

-
t
e
b
g (3- (%* III!EbSPTz‘Io[Saﬁ"I% Qé%véﬁieé 196carﬂbc8ﬂwl}%¥ieﬁ U)Emf gy al%EISnb 13%°anéfr| di n-
)
3-

y
(
y
¥
(I R, 3R) - eteamings tabits gpeyiheddisrs spoyid s ealed S8 oy r azi n- 2-y1 ) cycl ohexano
l; (R - 1-(4-(3-(4-(

1H—benzo[d]|n1dazole 2- car bonyl ) phenoxy) pyr azi n- 2-yl ) pi peridin- 1-yl)-
2-fluoropropan- 1-one; (S)- 1-(4-(3 -(4-(

1H benzo[ d] i m dazol e- 2- carbonyl)phenoxy)pyra2|n 2-yl)piperidin- 1-yl)-

2-fl uoropropan- 1-one;

(R - I (4-(3-(4-(benzo[d]thiazol -2- ylanlno)phenoxy)pyra2|n 2-yl) pi peridin-
yI) - quoropropan 1- one;

1 . 1. ~ 1N N e ~ 1\



and are typically depicted in the formof racem c mxtures. This invention
is intended to enconpass racem c m xtures, partially racem c m xtures and
separ at e woantovsm®es and di asteromers. [00204] The pr eseQt/Uspa0064806

i ncludes all pharmaceutically acceptabl e isotopicallylabelled conpounds of
the present invention wherein one or nore atons are replaced by atons
havi ng the sanme atom c nunber, but an atom c nass or mass nunber different
fromthe atom c mass or mass nunber which predom nates in nature. [00205]
Exanpl es of isotopes suitable for inclusion in the conpounds of the

i nvention incli08f] butsasimitsly Istiifodl almvei ghe oloeatianrbasedir idgettiiersuein as 2H

and 3H, carbon, .such as 11C .1 and C..chlorin such as 38Cl, fluorine,
Slch as Toressd i el it 3 Ailher bk SRR G lont Y of ol leetoms 15,
oxygen, SledtiA] #98 thd 62aANSk h8 DNORSAN X WS oSG N (1RSI0 S3#n-1REEH RIhPHGH |

such as 35S. [00206] Certain isotopically-Ilabelléd conmpounds of the present
i nvent i oranfberinferadnbhsed anhesseidtinger pebatiac lovgtion teaklicyaciocateonss bbopemupe.e
useful in,drug.and/or.suhstrate tissue distribytion studies, The .

Fadi oact e 9eddta et idee fybea Eheddn bR oseitas of POPS woBethapdine.
particul a5l e 43T Werfied phdViderPBaRASE MEa¥ilr8IV1REndyNRESBASE a@oclRGOGRAr at i on
and ready neans of detection.” [00207] Substitution wth heavier | sotopes
such as dedqtest foumbmg ibeeveeR khe nhgnt abiprthg deticd or thkcalpP NS rescdvhr amti dhyess
resultingxggo reater t abol.i stabikitﬁ, for exagpleh increased jn vivo
hal f-1ifé oS r duEEs™™d Ve B EA DG REFEREESHIFN 58 § rFeEei n
sone cir t.i i W it et t i pes,
Such as PCIHEEr Prod R s SNR sLR ) b RRR IRRAETLY, EdniRahe
Topogr aphiyteftd@Ehforatatidn esn bordyexanrely ngpasurbd tir atrealrtene pbos onsgup@alime

[ 00209] I sotopically-1abeled conpounds of the present invention can
generall§mﬁé prepared by conventional techniques known to those skilled in
the art or by ess hos R | i i ng
Exanpl es and é@%%grat?@%@mﬁgﬁﬁggggﬁggproﬁﬁ?gte |%%ﬁ%g%%éﬁﬁ%?%ggﬁggﬁgéagent

i n pl ace coffiddnee fiater abeliac] mwéhgeatiodatien-baned ligergifipt Gyeadthe [dAB2d04 134 at

Phar maceutical |y acceptable solvates in aigfrdanCeaxé%grthe i nventi on

i ncl ude toheske/ Oth dibgicantidrace Gictas sprrespords/ordagres il icaplidange Bethe SRy Al | y
substitu : oo P T ] Lif jpents
of the p&@ggﬁ m?ﬁ%iﬁ%@%ﬁbF%@ﬁﬂ%EEFﬁg§g%¥§§>ngggéﬁg%bﬂﬁgﬁ%@L#%(§ e&%§gﬁples

bel ow andadibvewill arthackithsedlh yefaeaepd bhee 8al ts, conpl exes, sol vates,

pol ynor phs, stereoisoners, netabolites, prodrugs, and other derivatives
thereof, Unl ed®7her wNe¥, afebloek 800, thincoriginedANAgGerer feteaniaess? BEBIfPm o
terms f O%nget |t ér@eoi’s R&E fP'Cﬁ%t és%]cﬁtg&i v&h?"glé‘s Obtgﬁgg :&géatipg-%a?eﬁl }élentri@eiqnf%r an

al kyl group conprising a mninmumof a and a naXl nmum of b carbonatons in a:

br anChed,re@y@ﬂl%an re@burbd RR@Est! efi@tek1ys MePsedlof DAY & Ahte RDPORe Wapitie of hr ee,
wherein a and represent iIntegers. The al kyl groups described in this

section welyicSEsewne aeqnesndran at igeloacaspocated withi e ddgrsibigd lomtigesifdhat i on

of Coal k i ndi.cat es diregc . a e f Cl_6a i nchkudeg. but,are
ot 1 eelRER R sP bl A0 15 TS 8¢ iR YR e
conbi nat iipRrafde 3R chbedifeMpdRNeqlictidutihg ONGoHERES fitforinithe Funfibedlity S

-CH=CH-CH=CH-, that when vicinally attached to another ring fornms a
benzene- laideeiatadrgtlf blocleX¥hpl e t et rahydronapht hyl ene, indole and the i ke.

00214] The t "oxp! ,and "thi oxo: t th =0 i
carbonyl ) and 8% s Rhofier iR » Pacsasriiar, ¥ AeB3rE; Wilisne,
"hal ogencyHBANDNG BahQoan aatheAEise |16 Cleslvd RTINS GuerBr RNEnd illudtAfdd 6]

" Ca- bhal oal k" neans an al k group, as described above, wherein any nunber~at
| east onembbdinteat, ihaIPOFeteresr oam defetmzoh edicther i freawhditatine ta resodvertbpDANed by

F, d, B .. [00217 N Ra and the Like ingl
Gubst ] t GaRTE ibfis e, POR B R bte o SRR e cort a0 6 sams,
i ncl udi N@oP NsodAt@] with WORLeitg NS bdHdlg. IF PRStefHRR] RSP ih@&aﬂe%}re%aeaﬁdgr oup

N(C a_ral k) Ca_palk, wherein a and b are as defined above, inclu
subst i t uénths satme POR frsodigied Gath thatdeeiymguph S senyet, tlean the raeeiaing 1IAYS seper onal |y

* Gar bocy GHEAE % ARG ol s B5eiPE RS SH R BRI A TIOR R of her

ternms, represents, unless otherw se stated, cyclic version of "Ca_pal k".
Thus, the term "carbocycle” is nmeant to be included in the terns "Ca

_pal k". Exanples of carbocycle include cycl opentyl, cycl ohexyl,

1-cycl ohexenyl, 3-cycl ohexenyl, cycl oheptyl, cycl obutyl ene, cycl ohexyl ene
and the |ike.[00220] "Heterocycle" ned@fis a ring conprising at |east one
carbon atom and at |east one other atomselected fromN, O and S. Exanples
of heterocycles that may be found in the clains include, but are not

e AN AT T} N . T T o I R T] o



skilled in the art and include al kaline, alkaline earth, anmoni um

quat ernary ammoni um cations and the |ike. For additional exanples of

"phar macovogooeisiyw2accept abl e salts,” see infra and Ber geTats2@/064816 Phar m
Sci. 66:1 (1977). [00222] "Saturated, partially-saturated or unsaturated"

i ncl udes substituents saturated with hydrogens, substituents conpletely
unsaturated with hydrogens and substituents partially saturated with

hydr ogens. [00223] "Leaving group” generally refers to groups readily

di spl aceabl e by a nucl eophile, such as an am ne, a thiol or an al cohol

nucl eophiasgociaed withdbs/ Teaeirge eashe campongat fropribasme PORdo aracessexampraueniof

such | eaviyn roups include, but are-not |inted to, N-.hydro ci-pi-m de,
Ny oy B HsPHRS shdfs 7. Bdtafsf i ohe el S emubily HIREY PG C! ™ ¢
Pr ef er r edreb& v TN YEQUBSredI fosi tHE DOB §ebr1BY @dtimMIEhe IR BRTeRII Aflof exdrifle24]

"Protecting group” generally refers to groups well known in the art which
are used & @iegauavemsmcéﬁ@cctaé seiet iovea geash pelanging heaarpogiairth (Asy aprappuirse)

a2 nue! cdpriee LR Gnicl Ceackt MRuPRRR PR SRR TG SR o "
Pref err ednhodd6sied Br SERURS & SpproSHAA RSB ERIR cOhRbERRPIRIFOR LRy be

Exanpl es of ami no protecting groups include, but are not limted to,
aral kyl , ismpbsnentest ed aral kyl, cycl oal kenyl al kyl and substituted

| oal kenyl . allyl tituted all.yl L oalk bony| |
o al Koxycar boni¥1&i 1yiegmafiE i kal ot bio®Y 7ap 2k ARETOHL, POB: are
not 1im tc%ﬁe&;&bnldp%@éﬂéth@zoP@PQﬁ“EEé @I?}r@l%@ﬁf)'(de p&FiﬁE?"lO@,{'ﬁlildQ?eﬁé@W Mbeivitfdi ch

can be optionally substituted with hal ogen,” al kyl, al koxy, hydroxy, nitro,
acyl am nd)N8csgrveand ntdieauthdgatiandhs akeegying UNSasrphosdvon printanstnasmoni um

ant hr aceryrmagys §so GRS R RHE blarkyr 2 By RS cEPUP-HPCEHEng: e
Exampi o5 94 el paldeiil ah ki i RUPSIIVIEL 28GR v hendlaldbopadical s

preferably have 6-10 carbon atons, include, but a not limted ,

cycl ohexermbmitetieyCNAMIE ttdvéhd ¢licet cGupitaigl devaeyl02. ahkidkylcard diffdremtrioNS
AR L & P e L U
trifluoroaeRbyio Eéﬁ&g%&ﬁ%%%é’ lonANENah9Y! ARk F6P tehkQury B etisiSnOf
protecting groups can be used to protect the sane am no group, such as a
primary diodkd/0§rand potiatueb® ppet ectmdopiatbot h an aral kyl group and an

Pt er ooyl | o P w ¢ RlemaITE o Gebiarsl AP by FE AP AEhauctiont ©
exanpl e, = hi y - m gyl L, 1 Ayl oL m dyl
and the f%ﬁéngﬁﬁ&ﬁﬁEQéﬁgEg%gqﬁéﬁg?%8§§F$§hgggg%§m8an %H?% é?ﬁ%ﬁgﬁﬁggé

adj oi ni N@NS yervan dngy slatddik yner srng®re OINAAdEk tthaindefineevdpue ratiennalives fproups
can be nono-, di- or tri-substjtuted, such as nitrgghthal[nidyL. Am no
groups nEIUEFSEUBRE BiosesEdRsHLRn AeaLrhifesEIong of Bt POmSTVIERAVidsblitat i on,
t hrough t : q it | - ’ C i .

t ol uenes&#%&%@%@; t"? %?t%au%?%é%ﬁﬁgg gc}i;%P gérisgglta%g Vpl?iﬁ{eh% %ﬁéfé(ggc%tf% am no
prot ect i mgsedr Rlepstiar & blosk 6| tabkeefviig PINS setvbngac aleleeniine fyddsinayioand
mer capt o groups. Faor exanple, aral kyl groups. Al kyl groups are also

sui t abl e i¢pngiligsapesialgd sridcthe eftamedrlosaiionnd the el comprigodeviagy ah wilk be
tert-but 41002 i i bdd C ] 1y
subst it u el Gt teky P RUGERSCR RERIRSACUG OO, 00 BNRGR-PRh 8081 1)
prot ect i ABe@AHPSMbiEEE cald tenadetecn@h dppfiptied CRAME ioTednhyitehdtive , POP
triethylsilyl, triisopropylsilyl, tert-butyldinethylsilyl,

di met hy| phedyinsihe getermingd destinatipmedontifier algng ereinembination with other request

1, 2-bi s(di net hyl silyl)ethane and di phenyl methylsilyl. Silylation of an

am no gr ﬂg§%6%8$ﬁde nono- or di-silylamno groups. Silylation of

am noal cohol gggppuUNdSc@amt! gasliote 214\, MeOCIIN Shdrvice dpfovicat | M doesmyal of
the silyl function froma silyl ether function is readily acconplished by
t r eat nenpexpmmnce odate xaptiated awitht ssolyidr dke deongnt areaest uandf [uibizesd ghe
reagent, either ag .a.di;screte reaction step.or i.n situ during a reaction
it ne PETEBTBE S8 b SRS phERE +0T b S Hioulife Pip e BN
trimethylsilyl chloride, tert-butyl-dimethylsilyl chloride,
phenyl di mret hyl silyl chloride, diphenylnethyl silyl chloride or their

conbi nation products with imdazole or DM. Methods for silylation of

am nes and renoval of silyl protecting groups are well known to those
skilled in the art. Methods of preparaliron of these amine derivatives from
correspondi ng am no acids, amno acid am des or anmno acid esters are al so
wel | known to those skilled in the art of organic chem stry including am no

. - L F A/~ ~ 2 T



exanpl es: and though one formis naned, described, displayed and/or clained
herein, all the tautoneric forns are intended to be inherently included in
such nameyvodemarsipei on, display and/or claim [00228] Prourusganbssihe
conmpounds of this invention are also contenplated by this invention. A
prodrug is an active or inactive conmpound that is nodified chemcally

t hrough in vivo physiol ogical action, such as hydrolysis, netabolism and
the like, into a conmpound of this invention follow ng adm ni stration of the
prodrug to a patient. The suitability and techni ques involved in maki ng and
usi ng pr odiengdocatien webtmitimowshdwd thhoseds kidd egnfipnedheboyet theF6DMN sgemmer al

et abol | SieRdet L atee et oo Bn R g B R gRE S Broartges ol 845 or
(1985) . E‘éﬁdﬁkd(?lsop{lleacoﬁ?e%k%u%ﬁ bopy LA 01 Hrb NGRS SunVdbh Prdcesd RSt ers,

such as al for exanple, nmethyl, ethyl), cycloal kyl (for exanple,
cycl ohexydo)lgcted atitytimaptodateabivick 716 én zigtermine vettetizx by mpgdtys toahd routing

al kyl car bonyl oxy yg (far exanpl e, pival oxynet, .. Ami nes have been
masked ads §tpﬁf’a3%3§ﬁ MQ&}%W 7P <l B BB PO HP, belofinyrisig, BBt Saved
by est er aggs.didh WiktOclidh 98ckiRH hREmbAGS iskitek, 300 Lohpal dahyde( Bugaard J .
Med. Che%§&%%03 i988f%l %%gx %Hugslcoﬁtainfng an é@?ﬂic NH Sroup, such as
i m dazol exddiess de,locatidatasahddenhfed inde@pingsvbchidenbavad kéchtifict Ho Nisthattonmet hy|
groups (Bundgaard Desi gn of Prodrugs,. Elsevier (1985)). .Hydroxy groups have
been masKeNAST daangingsa e et ?Oﬁﬁﬂ@§§5@51E?@W@hﬁ“a%ﬂ“%?@Wfé?“%ﬂﬁmgl81)

di scl ose i aydroxam ¢ acid prodrugs, their preparation and use.

[ 00229] %ﬁgaggﬁgﬁﬁﬁzgﬁﬁ%ﬁ and clains contain listing of species using the

| anguage "sel o0y fr bimone .illustatide .embodimaindthei €DN servioer provider "10¢ sanet | mes

referred tg as Markush groups). Wien this |anguage.is used in this

appl i cat i“eHect periegBanse KB fosE e IIRG Whethey Snnmat lcﬁfemsrﬁiﬂp P padgyioths as a
whol e, or VipSi 5 reof- t .12kh se of
{hoeC] anU BT LS (TR 8l Bt UOBE R 801 ST e o)
to limt dkh@pleeifby dilrstabsourd@di Meyaisabssetianeniish arpastidadir dugsioabaseleidentiftdfl LI TY
AND METHODS OF USE [00230] Provided herein are nmethods for treating a

di sor der refultgiia @gee rawing disriormingg, PORTCRIAKE, eSS EOROYS samg | Ral ,
conprise e. s f .adm Ln ' y_eff ' t of a
compoundgettt e, Sl RefloahicsnthedcDCIRREL Hr il HEERYE (ImEt ©
m xture Qbcasibibagidsidsmiffer a8octutqhaitiahe tirdt qadduyccaeqept abinacardit. dn tsiel vat e
thereof, to a patient in need thereof to.treat the disorder or disease.
[0023 1] exampler thei GPN poderasavider 106 may nifldze glisat probla ¢nis aggogiged ofithgthe
conpound _as _descri bed herein i.n_ the manufacture. of I.C t

Crent | ng e i depCyiat B skl ISR SRt (Ll B flsgnaz)
The conpqpRdseef rohexphsisemb dm%i&%@rdmrpbﬁ o pzlvaraatdryrdfile and
hence raise the levels of cAMP or ¢ within cells that express PDEl O
Accor di nglata, inj thiirditinigotataostorDE 40 oedeisrmaneaan pierngie Wiling agdressserf aibhipping he

treat nent .of di . d ficient . f - J Il's.
POEL O | nRGEORT RBTETal JaCreDbs SHERermevin S Sef WRE b Aovf Hmyehe.
amount  oflo GAMP 1O le AHOV SodaQbBhscl 8¥SkiFieF SabdiAEd Withaht Be&PRUlECsLf f ect.

I nhibitors of PDEI O may be used to treat disorders of the peripheral and
central Spesiboalys ysoremmindindédyths M serdics gasader 198 seradd a new entry to the

tro-enterol pgi cal  dj docr | i cal, di d_ur ol ogi cal
O seases PEgA3H SPiral HETRETSE R SR BUEH 58 ehf BRERERbef ifrfftrs,
ei ther alQRen@felyn i€ QRBLBALMBAdiIMchT) BE ENOIWESe phalGddidr6 DA nRkIEy At

limted to, thosé diseases thought to be nediated in part by the basal

gangl i a, episthg dovatibn-bavetl dentilisd thiappeastinpiisl [PThddressi mdpring icoks, whishuse
psychoses, Parkinson' s di sease, denentias, obsessj.ve,conpul sive .di sorder,
oy i ve. dyoRHsTar i aberd dP s e 05! bRt ngale arabraArauBy k! TSt ot ug
addi ct i oRyiAth el RRaGGL LA AMBEEACH Hidh¥eiflk SREHaivd ARBR)imeHERREEHINPN Wi th
par ki nsoni an states, personality changes with caudate or putanen disease,
denent i a sanwitemaoiidei Gthcanawd dhe pafdmpatd dadalo detsevisedy collapse trp ol siaons wit h
pal | i dal . di sease. [.00234] Psychoses.gr i.sorders. that .affect an individual
Pe ber ceptbiBrelddriit ey st il HER CrEPzaati B 6FB ATEh

hal | uci nati ons. The conpounds of the present invention are suitable for use
intreating patients suffering fromall fornms of psychoses, including, but
not limted to, schizophrenia, |ate-onset schizophrenia, schizoaffective

di sorders, prodronmal schizophrenia, and bipol ar disorders. Treatnent can be
for the positive synptons of schizophf®nia as well as for the cognitive
deficits and negative synptons. Qther indications for PDEl O inhibitors

i ncl ude psychoses resulting fromdrug abuse (including anphetam nes and



neur oprotective role, admnistration of PDEI O inhibitors may prevent the
damage to the basal ganglia after repeated streptococcal infections and

t her eby pwewverwostive devel opnment of OCD. [00236] In the pcaius2omhessievel of
CAMP or cGW within neurons is believed to be related to the quality of
menory, especially long termnenory. Wthout wi shing to be bound to any
particul ar nmechanism it is proposed that, since PDEl O degrades cAMP or
cGW, the level of this enzynme affects nmenory in animals, for exanple, in
humans. A conpound that inhibits cAVP phosphodi esterase (PDE) can thereby
i ncr ease mapniag eninul & additien or ghematirely.vihe SN mervigenpraridey 40@ can gsothei n

ki nase that.phos ylates .a transcription factor (cAVP response .bi nding
or ot o n) PR RE Lipdp Sreferde b AT By 35b gho bRk FRASAT SR nA
promoter sequened]to Afhh¥Rke caddaEndnlall all GeldiPQ tdftiksth Mskddged S¥ith AENOIY.
The nore active such genes are, the better is |ong-termmenory. Thus, by

i nhi bi ti myrticubhdsertiodtrastdeidgsielier| iesgt trepenrmeniing pedernaacathe sefvEe237]

Denent i .e di hat .i n¢l ud I ' ddij.ti | intellectual
a1 oo LR B GRRY RSHEiST  Te BBMpaEnButEr (i prekanet: GhfiTon ar e
sui tabl e rﬁﬁffpil%eaﬂena&ﬁﬁa@é,i he Pat és“s‘&iiﬁei& Lﬂefsﬁx}idtiaﬁ fde R dFe MRE Yvil INBAIARAL 10

all forns o mentia. Denentias are classified according to their cause

and i ncl ulgecribed un oefegeeretoatipyre Sddrdenki 806) pethg. assonliatdtiePOBs (g, coPasiondiogn’ s
di sease, nt phgton' s di.sease,. Pick's disea vascul ar..(e.g., i.nfarcts,
nemor r nado AMERRE SpE5EHERC T e edmPoBRran ata R danofBeer o
meni ngi t 'lécati%%lée%lfiﬁéxﬁi‘ﬁ%@@&@es@heﬁ?&ﬁiﬁent{ﬂérTnia?bﬁlg§ 6} BlQ9hisabld POY @@l’é&tﬁbn@e-_g- )

subdural hematoma or traumatic brain injury), infectious (e.g., HV),
geneti ¢ (deneratslywidh dreddcatipnrnd/of éesgnatidnadentifivet al s, al cohol, sone

el cations) b s G Marln B2 or folals, gl 2
ypoxi a, shi i : co{er g,
schi zophrgip 8r ¢ ?pd?&iﬁ{ O(gﬁmyﬁr a Eé{(@u’t?z] asTeﬂeoig&{'%é bORs FartlBHREH ibed
mani f'e 0

i npai rment i sted by 1 npal r nent the ability to | earn new

i nf or mat itelovgrad bmck BAB) ¢anaiw thitially tlofineicial 4 nymlesr iod welyy, and dienedeivmzd)NAL i on.
The present inyenti Wale net hods eal.ipng. wth nenory | oss
separat e SFWW%%H%@BN]&&%%@ o ﬁﬁc%gng PRS- hEXqONRE) 2 Sih @l
age-rel at WLk e ! : k I i 3 of

£ Feat ment sy Ao bb Fa6AAEE L BEmeshARuRE B3 Hart A Hen MR G e, e o
is a pri festhersigapibednbelowdnefitrére an &Figan 8alThe sbiecidors yip baticelas BOPdted w t h
such di seases as_ Al zhei ner' s di sease, schizophreni a, Parkinson' s disease,
Hunt i ngt ¢k 5t @ 8 Sased prick digtrigpten ddocatipry FoF @mpia b CHNS wagies Prgvider

cardi ova I [ 5B SaBOes i tive
decl i ne. S@ﬁéﬁéfﬁ#ﬁg@% se%?a?ﬁfzs%gfr?ggégn% |’n8%§npﬁ|@%0hscg’rae su?st'gggeg&%o(?ﬁggﬁegi n the

t r eat mentwest (ToRBOReibPAtHeEhtedISRtes 0, Infthis exx@plel e, didiBitkinn@locstich saase,
mul tiple sclerosis, | ol at eroscl erosis (ALS), nulti %I e_systens atrophy

( VBA) s@m‘é‘éﬁ‘pﬂ\aéﬂleag?ea ter ROR s rised @P%eefstbe tipss tyhilgtthe San diransisse angileg' s

i | ¢ . Con. . Aot _ e,
pi ol cogeiny DOLS HR AR SF AP SERRETRAET, (PR gl BT ahe THhais} L5
cogni ti vembapiadhtfRNDINSEer@f wild afdsciréquehilp s2learthe/ POR[TISANE @ith anebithat i c
agents, nultiinfarct denentia and other neurol ogi cal conditions including
acut e nenrababilittps seledion, byt ¢aa alsc gt Kimes asrdcen Heotrrspmgingdprobaliities, .

[ 02391 NE.comResiouilh 4 ISuRTESERIY MEM:AR 218 Bl SAsethd 3hsplighes use 11

the treatnent : ass o Known "as "po affi ne-repea _
di seases cortbipsrd B SRRFRRISRAOEN M VTIRNcRREPSRURY Conifitiak idefice. TTRe expansi on
of a CAG repeat, which encodes the amno acid glutamne, within the genone
| eads t ospveduEevider B wnmenitvr periomednse WAvichveriag reqysated aesopoicy & theawi ne

regi on. ex | e Huntington's, di.se s been. | inked t utation of
the. or ot ECRsR ERGReR R e BRoRaRE RS R Umerl! A bl 2

di sease, chdpbi@td NodBShaldRR@! ¥0bikeAReRfork EIFAN mhidiB4@in) I Norddrw! iBother 3 1
gl utam ne residues. For individuals who have Huntington's disease,

hunt i ngt embpdisieatspetmpg i thenP@Bs tasgicd rin wi pantiovasrregpn ghant bnpmétedelsord dbs .

Aside from.Hupti.ngton'.s disease.(HD), other . kn .pol ygl ut am ne- r epeat

i seases Tl PHEDELETH PG 3RS iRl mAL Pr ad BEAT i S e FELAR GSREDS: an
atrophy, DRPLA (atrophin-1); spinocerebellar ataxia type-1 (ataxin-1);

spi nocerebel | ar ataxia type-2 (ataxin-2); spinocerebellar ataxia type-3
(al so call ed Machado-Joseph di sease or MID) (ataxin-3); spinocerebellar
ataxia type-6 (al pha | avoltage dependent cal ci um channel); spinocerebell ar
ataxia type-7 (ataxin-7); and spinal &dd bul bar nuscul ar atrophy (SBMA,

al so know as Kennedy di sease). [00240] The basal ganglia are inportant for
regul ating the function of notor neurons; disorders of the basal ganglia

P o "



[ 00242] Autoi nmune di seases or infectious diseases that affect the basal
ganglia may result in disorders of the basal ganglia including ADHD, OCD,
tics, Towetww/s7d2sease, Sydenham chorea. |n addition, pamyuseemwbisié o t he
brain can potentially damage the basal ganglia including strokes, netabolic
abnormalities, liver disease, nultiple sclerosis, infections, tunors, drug
overdoses or side effects, and head traunma. Accordingly, the conpounds of
the invention can be used to stop di sease progression or restore damaged
circuits in the brain_by a conbination of effects including increased

synapt i ¢ Pieaet thej argingllyusednstadeBPBs i nngvailphle.anbhst Bilpyernlistyaas alsp have a
ti. : : is. 4 f
ColTol o dishoRfth ARRBARTR ARARLI AT (RIA DL LA Qo B W fBRECE

cancer oushaey experesfang &Rl O and reduci ng the amount of cAWP or cGW
within cells. In these types of cancer cells, inhibition of PDElO activity
inhibits cell [896 h BXith mferenes eovvie FigwesdrmecarhodimemEfo wayesheowiogr essed

in the trapsfor cancer.ous | but t.in.the pare cell l.ine,. Ln

M anet or raARhBRERSY, £EARRENRY S b asblarddich ot Ml BB e Bisisstbd Siert! or s
reduce t hengpufint Aetiod evikfbet degerg@lll SOMNSIGNE I e rSleadtakd Will R%Iﬁeeﬁate GRacer
cells are inhibited by adm nistration of PDEl O inhibitors. NMany other types

of canceractenysenveguthiesofosgouténesiili may the igirbuedntesy beone oy marlyi dimpuingof
PDEI O Therefore, co ds discl osed.,i .S I hvention e ed.to sto
the or onC RV Er ESitRaRRBaro%s fspSul Saul Rely s Biirmoer 2B Afstities of °t he
i nvent i onogiR YOS Bas bebr@DbBcAIBN abeBiatdd hi@elrze BbMEricdOby dhabebRS séifte

rel ated disorders such as obesity, by focusing on regulation of the cAMP
si gnal i ngreyiderdi®6. By i nhi biting PDE-10, especially PDE-10A, intracellular

| | f cAWVP i d h i i th | f
| moul i nocont ailiih sett eash JIATES WG TenerarBEcNS erELa ihe SR i n
secr et i ORervRRGprofidbr EXANR Sbtailld 3 QBRAGHRE BRtorWRESteP wBItBD Yoch RGP RRY at ed

by reference i'n its entirety. The conpounds of Formula (1) can also be used
to treat idintidigs é8omdi iotloged afnfipi8cPat entestappiarvanedno platstmipat whathddothe

2006/ 019975 _. .t he .di scl osure of .which i i,ncor par.at ed rein. by reference in

ts ent RORUTESHAT G0 PRI PO A b sutprel BEbpHoRrET

conpoundsxfedtaBindhesaRteshdy &AL IDNE g@ver%si%@sg &l %atmb@idewﬁﬁé}w he i-n
anp elo

vitro and in vivo assays described in the Biological Ex es bel ow.
ADM NI STRATk @84 ANDorHARNMAGREMT GAldeCONPQSETh-OhSd[i08246T map cgersppad to thhe

conpounds of, this inventi can be F;grrini tered in a therapeutically

effect | vi"“éﬂﬁ% _ﬁf a’ﬁﬁe%‘g}%%{sﬁf‘?&cg eEPTERS Brlonppdinied Malthnotigincdgent s
that ser Y&, 8bibhll itddrct icRSedd BR AGliHAM AIRNDN ATbIBICOMPONRROS bR
invention, 1.e., the active 1 ngredient, depends upon nunerous factors, such
as the séwativt-pasetl iddeildr seasgntdatbldotl 834, ekk recbieimgeNsndrveelatimiacheal t h
of the subject, the,. oten%y Qf the compound used, the route and form of

admi ni st AattingHon ileptilésrier the IS ey pogevdr§00Ther apeutical Iy effective
t f d . (. J1- 1000
mg per day: propay an oy BETH Ja iRt AR APRERIP ooty O

per day. a§00ia4d]witnobeineigpind aaigpountls coffiddats factor eindyl oneclpainated. n one
adm ni stered_as pharnaceutical conpositions by any one of the foll ow ng
routes: 6mAPd E ttigifungtionglity may-insiaed e impIHERSH 48 4| PIeRTOSRFSIRg SisBSUelor v) |

or paren | :

i o 5 e SRl LRGN O S OBy AR S e
conveni eni4 davchdy dhsageonldpnoe mssssbrhah iafn chigideitiosl edoneganplengribotd he
degree of affliction. Conpositions can take the formof tablets, pills,
capsul es ZesENgdhs gaery dBvaderess 1o ipsatigmbased ddcagifier meppingatany Weta Wapning ons,
suspensi 4 Xir t [ ate_c i.tions.
[o00ao] AD bRAPE Bev PERRRRLE ruRln BRY 18 OEGef BB PR SRIMARE P01
nmode of dtteigd agpsiyniPsiddadss @ 1¢&tign-bafedridetiler fiﬁhf]ﬂpﬁig@ it thef befigedrbl, akd ons i n
the formof tablets, pills or capsules are preferred) and the

bi oavai | &b sqryw@pmw@r 4Pty delpBrngredestimpivaridenyificppdrosc®igt i cal

formul ati ons have been devel oped especially for drugs that show poor

bi oavai l ability based upon the principle that bioavailability can be

i ncreased by increasing the surface area, i.e., decreasing particle size.
For exanple, U S. Pat. No. 4,107,288 describes a pharnaceutical fornulation
having particles in the size range from 10 to 1,000 nmin which the active
material is supported on a crosslinked matrix of macronol ecules. U S. Pat.
No. 5,145,684 describes the producti od%of a pharmaceutical formulation in
whi ch the drug substance is pulverized to nanoparticles (average particle
size of 400 nm in the presence of a surface nodifier and then dispersed in

. - o, .



of petroleum animal, vegetable or synthetic origin, e.g., peanut oil,
soybean oil, mneral oil, sesane oil, etc. Preferred liquid carriers,
parti cul awbyofoms7ionj ect abl e sol utions, include water, sa&CTNS200Q0H306S
dextrose, and glycols. [00252] Conpressed gases may be used to disperse a
conmpound of this invention in aerosol form Inert gases suitable for this
pur pose are nitrogen, carbon dioxide, etc. [00253] O her suitable
pharmaceutical excipients and their formlati ons are described in

Rem ngton' s Phar maceu cal Sci %ETJE%QQG% aro R ( Kk PubI i shin

Conpany, 18th [88f8] 5“““{1%6‘2 11% fee BhprBmaRL ithe ’ja“ce“’l g

formul at '191‘(! %@Hze}/ ﬂét)én%&ﬂh@ &e%aftthlldern%?igpa&gf&l\?% P&énﬁﬁ n%i(%'téd' tﬁgle' n the
art. Typi ca formul ation contains, on a ht percent (w % basis,
from abOLﬁ'OIﬂ tﬁbleleﬁ@ stge B4 ¥ ohich thodpoinaten afentifier 1prde&ﬁninea'i ay arfth@ionbdsed on

t he total rmul a t he bal angce bei.ng qne or nore suitabl

ion,, W
phar rracetﬂl? ofatigh Pﬁaéﬁ?@l 190r eIfI‘éW%t‘E?Fayt etrﬁ‘éel‘é%&ﬁ%lﬂ%&e‘f‘@f piieg Htprﬁ‘fig‘?a Pevel
of about soI e
act | vo. agusfHibt dZbicelde aitaioP of BRRENALE vaRlle el BRhEL Srfiiskitfted

ot her agemb&susddhe embtimenicaf ﬂﬁniemhopsn)fcthesmaal éspegioal 1dgns$idri azﬂpﬂneem a
and bi pol ar dj.sorder, obsessive-conpul sive di sorder, Parkinson's disease,

Al zhei mermanugily ditigted pEpinistRte PIopess (NS and/ or nerory | oss, e. g.
ni cotinic a- 74@&9?' Stﬁj! a.n? %‘u‘ npbé %b‘ﬁ)ﬁgﬁnen?tqﬂg rreéD Rﬁhg&j 'SQN&O ruﬁhze%a%h i um
channel bl ock nmuscari ni c enosine recepto

nodul at onsanualipakhaieted HYRAmRpping llb@etti@h&aasdﬁdbﬁtlﬂﬁ@ Uﬂoaﬂ@nﬁancdlon&mlfi@fs
nodul at ors, serotonin nodul ators, canabi noid nodul ators, and cholinesterase

i nhi bi t orbgsgdenrgvectad srrppEg and agiijigal, (a?hhad@lnlﬁmorgammlm ] h@ébestmaﬁog uch

mbi d d
cccor dandS e re PP 4 ORANLE O} anBhenPnl kB ShEril PR sl sosage

range, anecatiafis (k0z. 28 Wdit Sbedt Qidstitatibe bn&dnipaksiind @RUSAYs 6f Washington, Oregon
sequenti al 56] Drugs suitable in conbination with the corrpounds of

ly.[O
t he presdant Ga&xf@ma)orﬁowe‘md@ne BY8 S@r\@rrmy b¢ wprleghred fo ovdrade dhy defbnié
schi zophr 1a dru as d zarl rexa,. R s on nd Seroquel ;
el ek e e Y G b R it e
and DePalﬂ@ieﬁmnB@raK |anfaﬁéh<§1 3 ‘&1@@@&1’[}@} bPfhe dofiht! Cgﬂoﬁ}ﬂier Pastotd@hed ihfddoBdnt O,
Levodopa, Parlodel, Pernmax, Mrapex, Tasmar, ntan, Kemadin, Artane, and
Cogent i ncoatg@trnrgwdgreldenuﬁe[ insluded an theMNDHUGAY X hei mer ' s d| sease, including,

but not Iimt | | Ne t
'depryl | Est GRR" anth Gt rthe Bt S AN BB b E b v B Ao R ehent | a,
i ncl udi ng, Jdlihatidatidétifiek %ir §ecifitdidnd @zdvider iialiIRey | 9&1 ex fp?ethé e,

Cognex, Aricept, and Exelon; agents used in the treatnment of epilepsy,
i ncl udi ngervmt:amotlhm et eahters, providemidentifierutel esiire et tlet obpnteDepakidees

Depakene, .Zar.ontin ntin Barb feton, Fel bat o ents used
o e suEeHEHRn gpih Y et PERG 2106 PR bt Abde BorothritieRd tho,
Detrol, BedimaRad iddatifibk VMY happiRE AR Os aMNARCLmnfMOt it QBAtRCprovider

Met hotrexate and Copaxone; agents used in the treatnent of Hun%l ngton's

di sease, 1dmt1ﬁcldca;tg be boanually desighated t¢ de Asvdiatedtwith ae altbmpvadesimation

Despi ram, i i Par oxet.i ne,.. Fl ugxeti ne, Setrali.ne,

Nortri | i ne
Ter abenai‘reﬁgﬁerl—fé’l f&ﬁ@ﬁ at lepit gy RFOMEE iQMIRG, FeSPYIge JqNests & 3 ppigigular

Quet i api t of
i abet o5 ] R Iag e SRR 9% GRS el Eodubls KRR

ant agoni sxtebpagamh aamgl%odaasghatioazhynﬁﬂodﬂnmﬂolatchﬂmﬁt dytindoay| i tazone) insulin

secr et agogues quon ure yburlde i de,
Chl or pr opani d& 1ﬂol blﬁ% ﬁfego dg%é g’fﬁ%alfa’eﬂl F%Fdentl 1et, t{‘
secret ag?e%Uﬁ'/ﬁ')r%’ L&G&Sée?&&ea hp!‘ashsﬁ %T'Co'ﬁ lﬁ&%rpéﬁﬁhal}"}ﬁbé %Qén a”d
Vogl i bose sulin sensitizers (such as the g agoni sts, e.g

gl i t azonempudilygdaninties] bRTel BDN ailiniricrasor deIBeIc\z{pabihldf ieWszgaH&Gburce

11 bet a- HSD i nhi_bi patic Iuc se out put |lowering conmpounds, (such as
gl ucagonfegﬁ?%grx.§ cfeéﬁé FOeran I o 31&@@@&&’@%@%@5@ 1§ @C@ﬁi%@%’ XR) ,
insulin i gyl i [ ( n h f

Forml at | onS. arrEeifIFE RS, #ter ?@%Ea%?a% TRGUETP0R AERHIf: LR
limted to, b-3 agoni sts CB-I agoni sts, neuropeptide Y5 inhibitors,
Cliary Neurotrophic Factor and deri vati ves (e.g., Axokine), appetite
suppressants (e.g., Sibutramne), and |ipase inhibitors (e.g., Olistat).
EXPERI MENTAL [00257] In the follow ng _schenes, the conpounds of the
invention, along with their defi niti oRs; such as m n, p, R, R2, R3,

R4, X1, X2, X3, X4, X5, X6, X7,X8,X9, X10 , Xp ,Y and Z, are as descri bed
above [00258] UnI ess ot herw se noted, aII mat erl aI S were obt a| ned from

o o o - ) ) TR o, S o, e o o



Et 20 - diethyl ether EtOQAc - ethyl acetate MeCH - nethyl al cohol EtCH -
et hyl al cohol | PA- isopropyl alcohol Me- nethyl MeCN - acetonitrile Ml -
i odomet hawe 2biMA57192 - net hyl - 2- pyrrol i di none DCM - di chl oromaiSh@a@64BEA -
trifuoroacetic acid MIBE- nethyl tert-butyl ether D PEA- diisopropyl ethyl

am ne HBTU- 2- (| H Benzotriazole- 1-yl)-I ,1,3,3-tetramethyl am nium
hexaf | uor ophosphat e HATU- O (7- Azobenzotriazol- 1-yl)- 1,1,3
, 3-tetranet hyl uroni um hexaf | uor ophosphate Sat. - saturated h - hour mn -

mnutes nL - mlliliters % - granms ng - mlligrans [00262‘% Al conpounds '
were di vidiggbutipr pllecatipaseshy coagsnmdingedestingig (fag-ud$agal Re: B The
range of i h I I T i I val ue
in the ra(%g%)ibecgﬁ] r?nlﬁ%%?e rgﬁqﬁ%ﬁgo%ﬁﬂng?%{ogln%%%ea%e?%?(g%gkﬁqﬁegl&'?b%g%i(Ec;&ralgt es an
| G50 val ygirtiduidrhecadtiandasdicidemition @r ideamalol ideMiaad @t digribitich dlodMions+++"
designates an 1 C50 value in the range begi nning from 100 nM and ending at
250 nM deshgaamasifiedbasabon parersed pericimancavipts debisoipicAgbeveom 25 nM and
ggﬂE% it Eig\ﬁ/ﬁ@@%an?IﬁE g%%%" SsBr%%r {h%%e%%lnyn%s UnethES the s0RMe4 DA

AZOL- 2- YlgyhiaHiS--MIBEkIch | NGER BAZ] Ni ot @fodinitENife) NN EHAMNINEe Gk s 1the ETHYL
4- ( 3- CHLOROPYRAZI N- 2- YLOXY) BENZOATE [ 00261] To a sol ution of o

4- hydr oxyavevahility of dhedsetected| PQIS veng POS lealthyinfgamtign ndi¢afiva afthe agailability

di chl or opyr azin 9 ,..332.3 mml) in DVMSO (300 n).,was, addegd~gesi um
car bonat e%(%ﬁgg_.eg;‘c&,é %@g% Hﬁ%i’s}s.m‘f‘?{gn%'i SOUFE” Wak™® t@'amefdthF oselfﬁt%g_cp Rt ‘the
starting ABliNd ghs MBS cANSHARE: PR HEhMh UnSriaSoD0he dedediild . DINS | 46@d Wi t h
wat er and DCM the | ayers were segar ated and t he aqueous |ayer was '

ext r act ednaintains DEMROP sylectitmefro ple$08r gAerordinglsr thevierobesd Willlt teturn - to

brine, dri gd. over C4,. fil.tered.apnd concen ed. The crude. terial was
Pashed wiEHsRE ot i Tieut g ShEE B G S ERGTE P e i G iR
4-(3-chl %Wfﬁlgﬁm‘ LrVdr Q¥R @NZQAME thal BiTl #sult in the receipt of the DNS query b

(1H BENZO D] | M DAZOL- 22 Y1) ( 4- ( 3- CHLOROPYRAZ! N- 2- YLOXY) PHENYL> NETHANONE

[00262] AhsetlattedROIT (dsemzerfea sdf, of ifientifiavePORs)S ¥, hewevmnihe, setaciedt HyP
orthoformate (5.7 , 37 .and henz ulfonic gcid (0.0 0. 47
ol ) n COBERIAL P16 Ferh RO P AR TN S R Gt - Fredie RS S5y
distilledg taﬁ?thf)ﬁﬁﬁ_\'f@htﬂﬁ% fecOifindeNONS WP resoFRE 1AL TNK GuieShyt REMmmEahedpto RT

and neutralized wth diisopropyl amne, followed by addition of "a solution

of et hyl addeSs ohtlwr defyulazésnue ydacheyydmepaeat et (. BOR as ibe ADAME dockHot ( 15
m.). The m xture was cqoled to.-78 OC and 1.2 equiv of LDA (9.2 17
ol ) v dCGRRY AR &P begpiyided (unlesipaddifipnal Tedyst ropding, OSSRl red o
RT afterr-y.]1 Fn{én?eﬁfl then 2N HCO was added and the mi xture was agitated for
30 mn. op owm ng'that, the mxture was adjusted to pH 9 with I N NaCH.

Et hyl acet at e [6073] addEdhanreetthd PORY Brsotvieniatde far iatledied the tleqb@8 usalias

extracted with ethyl acetate (3 x), and the conpi ned organic re washed
with bri lorticn %verﬁcmzs@Ng Fret sredelsridat 8 @jélﬂ@%?@ﬁ. atper 8148 ront
\é\‘i '\[/2 Maoﬂroc@ssy &%'ﬁf@s%ﬁ}efﬂ H@l@@fﬁb@d‘fﬁqe%'t@d%atfvblﬁ(ﬁf eth 80decakl §6f £d toO
(I H benz ¢fithivierriid af alterdatite) KAPH tBaicib nemagiy sz by o TN adyjmidteanyrl Spetifieaibne.
STEP 3 . (1H BENZQ D] | M DAZQOL- 2-YL) (4- ( 3- MORPHOLI NOPYRAZI N- 2- YLOXY) -
PHENYL) I\/@-WQ@VEH SV 61 sl gpecific alternative POP from the failover list

(I H benz - - chlQr 105 AmYd MYekP ) - t one
(23, 00 g ogeifl e Redn UshinsoR R ISR ekl M PBRRACE PR 50 oc
in DVSO (et fil Hecidibh eslockoTPg eff eFigasTinwherenif che trbeidh@mMNBgermt ds inmk , t he
hot sol uti on was drif])ped into_ice water which caused a yellow salid to

preci pi t avdoritahae &|thejaligaratiye KOY, &he eeeipse DNy seyarelvsb® PN Minthabrdhgh

t et rahydr of ur. . t i 1§(91Li S, .T | bt ion
was trang S@#r@@’ %A%é?lﬁggfr Sg\é?%ﬂ%& % ‘ratbés'(ts %Ff[?‘gglt(%g%% he g%l by CI\/\}/:’?1‘155%2(5) | ect ed
byfiltrapPOeg). afd haweved! ihe Geletedialt€rnative POP corresponds to the current POP of the

(1 H-benzo[ d] i m dazol - 2-y| ) (4- (3- nor phol i nopyr.azi n- 2- .

yl oxy) ph&sgivjiebNgnsher (Ms heseceivias DNSoservériy authpntativg)pthe ppceiyiag PN M

++++. EXAVPLE 2 .: ().- BE DLI M - (| 1
- TRI FLUGRO'S- Te?ﬁbﬁdﬁéﬁ@%ﬁd@f@@% % a%‘-k%% éﬁh&%ﬁﬁi@ﬁm}ce cache
YLOXY) PHENYL) METHANONE STEP 1. N- METHOXY- N- METHYLPI PERI DI NE”- CARBOXAM DE

[00265] To a m xture of piperidine-4-carboxylic acid (100g, 775 mmol) in
1,4-dioxane
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(400 nL) and water (100 mL), triethylam ne (135 nL, 969 mml) was added at
25-30 0C and stirred for 15 min. Then H Qg of boc anhydride was added. It
was stirrwo 20mvosomer ni ght at the sane tenperature. AfterCtaspdossn of the
reaction, the solvent was renoved under vacuum The residue was purified by
dilution with Et OAc and washing with H20 (1000 nL). The organic | ayer was
dried over anhydrous sodi um sul fate and concentrated under vacuumto afford
1-(tertbutoxycarbonyl) piperidine-4-carboxylic acid product. [00266] To a
solution of I-(tert-butoxycarbonyl)piperidi ne-4-carboxylic acid (50 218
mmol ) in mmo@mt ﬂm)altemamVQBBB ﬁ@CNMﬁm@o@ aecegsaribgacoghio by pwa@dédd

and the r F%'[IO mstlrredfo ]él%e 325“%@ 0C. NODrrethyIamné
hydr ochl o 10@,1&1 ge@ge 2 QLTS IHFS PRIV resul ting ni xture was
stirred for 5[ bt 2&@1@ &Cappféfcraeéd mﬁpéeestme@ 1ﬁfthet§}?aﬂde&ﬁérbﬂfhxaﬂ dethe

reacti on m xture was luted With DCM and washed with water, saturated
NaHCq 3 sﬁuhmqmrd,escaﬂmdm%maﬁ}al@maﬂmmbe emi:@d@dgarmﬁwaew@iecmé btranedorover

hyd di t trated t .
tert-but yROR. E'(fﬁg%sﬁ%w?ﬁ% AFiossl ey ol gertitn FemabicdiBgtes T
product . [ QA6 mdPbép eﬁ‘@ilsféhﬂ Qorl ik Qﬁ)F tyBs b¥ hon-volatile storage,

4- (met hoxy( net hyl car banmoyl”) pi peridi'né- 1-carboxylate (50 g, 182 mml) in
DCM (400 nl) wae7shdde@onditibhal dagmegt, isoctaes, dn{ohgmtdry, “sam” " benld éé’mighth'

m xture was, stirred for at 25-30 0C. After .conpletio actlon
The. ot vert e st oo R el i, 6 atrav bl dral wahig B cofidk
N- et hoxy N et fy, I_%ﬂbl%ﬁ I ke A0 &ﬁi&%p)f}ﬂ@cgﬁmﬁr%b%mer{tiwﬂdu@ Ihdie Qhep TEP 2

.| - BENZYL- N- NETHOXY- N- METHYLPI PERI DI NEA- CARBOXAM DE [ 00268] To t he
sol ut i on efiboimatthaloy nk riecthgd, peepiein deatered- cleniootsamdder §®Ps.g, TAGY sowbl ) in

acetone (400Q. m) was added benz brom de (4 .. 349 | ) and K2CO3 (64
g, 465 mfon maﬁf& lanpuiageis A0f 8HCH thlﬁ‘ieBd‘?ﬂa@ éwﬁfrtgécfe%&“e&gp el oS ux f or
16 h. Aftg WBS4 ered
and acet o(ri:éeIP 're%roé\%@cfg d f(t)e(gher Blle p}?&gggﬁétgam gg?ée@ﬁ“é@%as 6{#%1% ed by
silica geleceshriinming bideoogtcofpt alphyhr{gekwtﬁ:n orgwithduo uSE%mptthot prampnag ew]hanhemexane)
to afford I-benzyl - N nmet hoxy- N-net hyl pi per.i di ne-4- car boxa pr oduct

[MH ] = %@ef@tmsﬁlgmn‘f% arﬁ/ /ot Pl ot ok e iﬁ m@f@gn[%ﬁé}c a
stirred }gj‘ of 1- benzyl - N- net hoxy- N- et hyl pi peri di ne- 4- car boxam de (
11.5 g, %hi n diethyl ether (150 nL) at 0 OC was added net hyl

magnesi um br oroed] (AD: pratessl Fdsomptibns, elevpntni se ueks 10 the nlowhdiagrasw| ti ng
m xture was stirred at 25-30 OC for 2 h. After. conpletjon of the reactlon

the mixt leecribgd bereint apd/o tCWPEfeéA@l dhel daehadafigarenishonlds deypndsastoagh @s
separ at 631 ?en@%f?r Pegle§§1ﬁ£n§"}$ L‘%ﬂl Wt a;g&h@r?s cﬁ%ﬂgg%%ﬂ QMR SRMIRQYS

sodium s e "an er-'v uumto a

| - (| - benzybqities dirtetbmy Edr&h{p@diﬂdiﬂn@ ispetiifid logfovHunetiord 1B .stebd BPtIW procsq |

- BENZYLPI PERI DI - ¥L) - 1, 1, 1- TRI FLUGROPROPAN- 2- OL [ 00270] . To a stirr ed

sol ut i on Adferpyie asslemeniiersnaie lpeludqcbwgﬂnmtwpye ph e erabedimeys rﬁé&ﬁﬁrﬂpéd( 2 i)

ol i eyt seene o St R Rt s ELIRRE 0 o Bl iy
reacti on sHbwh Gf Bist@sed ihdllidtl hidstabtifilyadonBlirerifyt @in earRk @kde@ndpbnding on
reaction, the reaction m xture was quenched with saturated aqueous NH C

sol ut i on therfienctipaliiy envekeedens veppicbbe \Mnﬂﬁ’ST@Pﬁ)}qy thees stiBechiy ther sted Towel

anhydrou odi.um sul f Elet %Gﬁ%ﬁqnce rated und aﬁ um 11'1 e.r SOlFﬁ%uen was

puri fi od B ¢ 3“’@1 oBi Al 1&8‘5‘?%?8 %?"ré SPEYS TRL RS i 11,1

-trifl uoremgutérteddaBit Middsink Wh@XyaHed @@@mnearoqybf fiepesnitife daﬁ@dblsﬁﬁg a[@8271] To

a stirred solution of, 1-benzyl-4-(

-trifl uomerchenisipi Awpeipied| Wﬂlo%yycﬁpﬁlﬁaﬁﬁzﬂdapie) SlopBE; éhenéomggtef EXCHARIE) i n

THF (30 IR, slow y
at RT. T?g eaﬁ%%ﬁkgém@%@wﬁw Fol t‘%&h 1&%?{4::& coe)r et%f)oﬂgg%t

react i onand/bedih xhnbe invdiledue achet ddvide @aﬁsuﬁmedinﬂmmnamm chkesridhgly,

solution, extracted with ethyl acetate, The _organic |ayer was washed wth

bri ne so|g9mr®1npa@esedrcp@au%rdeaiﬁ%madube soafigwes drf mrenry BEnPeRtEEs ed

under vacuumto afford 2-(I|-benzylpiperidin-4-yl)- 1,1,1 -

trifluoropropan-2-ol product. [Mtl] = 288.15 STEP 5 .

|,1,1-TRI FLUORG 2- ( Pl PERI DI N- 4- YL) PROPAN- 2- OL [ 00272] To a stirred sol ution

of 2-( 1-benzylpiperidin-4-yl)- 1,1,1 -trifluoropropan-2-ol in methanol (25
m.), palladiumon carbon (150 ng, 3.26 mmol) was added under hydrogen

at nosphere. The resulting m xture was stirred under reflux for 6 h at 65 C

After conpletion of the reaction, the-dW-xture was filtered and concentrated

under vacuumto afford |,l,l-trifluoro-2- (piperidin-4-yl)propan-2-ol.

[ MFH = 198. OGSTEP 6.
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overni ght under nitrogen atnosphere. The reaction m xture was cooled to
anbi ent tenperature and ice-water (9 L) was added to the reaction m xture.
The resulwongieshiod was filtered and washed with water @&TIS200d0648d6 at 40
0C under vacuumto obtain product. STEP 2 :

(I H BENZJ D] | M DAZOL- 2- YL) (4- (4- METHOXYBENZYLOXY) PHENYL) METHANONE [ 00275]
A sol ution of benzimdazole (450 g, 3.81 nol), triethyl orthoformate (
1129.3 g, 7.62 nol, 2.0 eq.) and benzenesul phonic acid (16 g) in toluene (4
L) was heated to reflux, and half of the solvent was renoved by )

di sti | | atdlgmithms padmethodoloyy phihe persert dgsiisreandh teproggssinemsiaExpeutionow
distillation. The regct ./89 m xt urrzsd‘é’acs'bcgoﬂaoed’ was -neutralized with

di i sopr oAU 48t ﬁﬂ§ SHPTE P WY e 8ot THE (4 L) and 2 (1200 g, 4.2
nol, 1.1 eq.). The m xture was cooled to -78 0C and to it was added LDA
(2.32 L, 2M i o/ hexangagiehy! beny gRehod4ompiiing: 1. 2 €q.) drop w se over 3
h. After the addition, the reaction m xture was stirred at -78 0OC for 2 h.

It was then wenbierings BINS anerytieemer alient conpting ylsbige at@ figsg 1N )setigs added
and the mxtur tirred for . The layers were sepafated, or ic
e ool S TS b0t Sonds Rep ety FrEE S ARAL G o S0, ©
SO, fil tigsReecandncRACHYIRE S8, hocodtne pedviderdarey wihereds fa fiddt! DNFOseiirs

crude were added MIBE (3 L) and hexanes (250 m) and left overnight in cold
room Theorespeints fop gwkdng delavstyf ndtwerkegraerd washed with MIBE, fol | owed by

10% Et CAC/ He z i t. STEP v (1 Nz Dl |.M

AZOL- 2- Y1) ( P ?ﬂ%&g@%‘ﬁ\gfﬂ? b@%ﬁ%ﬁé‘\%‘ﬁfg‘ﬁ‘f%}hﬁﬁg qé‘i%ra% %}“ﬁ“c%ﬁ%éﬁ%ﬁ
(I'Hbenzo[ d] i gueiadih a2tovhtldndbdsdd idBRtinex ¥deagich G BReqiery) TRtabarengnd 468 g,
0.75 nol) in dichloronmethane (2.7 L) at anbient tenperature was added TFA

(289 ni, c@nfidengel fac®r,0 they cpnisdapnt ylactor prizspandiigt itore fdegres| of Tealidenset i on

ti d mj t f 16 h, LCMS | ysi f.th ti i Xt
T R g T e R
neutral i zgdwhibh. satd. aqueous NaHCq 3 to pH=7-8, and stirred for 20

m nutes. The resulting solid was filtered and washed with water and dried
under vacuum eleeEmatingt&h@lerttbe gonfrelepeecietot excSadsR threshold value;

(1 H- BENZ I M OL-2-YL) (4-(3-CHL YRAZI N- 2-  YLOXY) PHENYL) METHANONE

[ 00277] %3 C%f?@g%f?c@ffe @ﬁ%@*ﬁ%%%ﬂg%%[d] i m dazol - 2-yl ) ( 4-

hydr oxyphenyl ) %%1 Y IR O 5 L7 a0y @0 DMz : s
added K2CC3 (fgéhg gé{e gr%og%}lgl%.l%eng%.e ?Q%as%])%lla%d 3-diqg:eﬁP§r opyerr%;ﬂi’v %eerE%HﬁSLY.QOS g
0. 50 nol dedtirdtienidentifitrds detastinahbasved os therloedioatbadl idGitifmr; 18 h. LCMVS

anal ysis of the reaction nixture showed that the reaction s conpl ete. The
reaction mi xt §FECHEs BEBPEPYB HrRIFERee %%%@Pimﬁhéﬁ%ﬁ%rwélﬁ %P%f’tt) was

added, st} i : I.ng solid was filtered and washed
wi t h wat tg%&{cg%ﬁ%ﬁ?%fb%%éﬁed&%%gaﬁ%égﬁ%gﬁgﬁﬁ)% m.) and dried under vacuum The
solid was tr edteemisiighwhéiberMhBEr DI A servyOr BGuiloiritdtivean thd DNSequedy bastd

washed wi th 50% MIBE/ DCM and dri ed under vacuum overni ght to obtain
product . “Rthnwlectgdgisbrotiaeint f pssa¥citdn 50% MIBE/ DCM for 2h and filtered

hot and washe i .t ; ; 0 c (ESI,
pos. “1on) iz i Bt AT R el bl horRRer oy RS pf pr A heso e

[ 4- (3- CHidIREXIBVRAZ DA thélseléYied RERNYE boinOofhrekdRCe, WHIBENZE dMeBrative resource :
AZOL- 2- YL) - NETHANONE STEP 1. 6- FLUORO-1 H BENZO M D AZOLE [00278] To the
sol ut i onidsmtifer [ipdpdespBromréion torgeainge 2 (POSy quowy. 10 fatglye dpge domain
triethyl f OF. e ) added few drop of ethanol and
the r eac;8 é%%%%géggﬁoem\%\éé%%%%?B?éﬁg%m(g@é%g%ﬁér ni ght. The reaction m xture
was concent r atr@gknaiftthgtthe alt@pitiidecssascediidrgiCict 1 thakibght tompttngndxicest ep. [ MrH|
= 137. STEP 2 . -FLUORO BENZO M DAZOLE- | - CARBOXYLI C ACI D TERT- BUTYL ESTER
[00279] To t hebgsting p sAbsshugt NS ayery e die oliast gamppiéng gevicesatg seegnd nympl )

and trie mne (34.2.n, .237 i n ) d

i ter SO PRE R v e PNy e S B0 sl AR B s i e
was stiriRdtfér ;%viay@bﬁﬂﬁf@bnteﬁmﬁﬁf%?qfemk\g@&ide@emdért uted with DCM (100
m.) and washed with water (3 x 50 ). The organic | ayer was dried (Na
SOzI') and concentrated. The crude product was purified by silica gel

(100- 200 mesh) columm using 5-10% et hyl acetate-hexane as eluent to obtain
the title conmpound. [M+H = 237. STEP 3 .

[ 4- ( 3- CHLORO PYRAZI N- 2- YLOXY) - PHENYL] - ( 6- FLUORO- | HBENZO M DAZQOL-

2- YL) - METHANONE [ 00280] A solution of 4-(3-Chloro-pyrazin-2-yl oxy)-benzoic
acid ethyl ester (20 g, 84.7 mmol ) and 6-fl uoro benzoi m dazol e- 1- car boxylic
acid tert-butyl ester (21.2 g, 76.3 m#8t) in freshly dried THF (150 nlL) was
cooled to -780C . LiHVDS (106 nm., 106 nmol) was added slowy to it over 1.2
h. The reaction mxture was stirred at the sane tenperature for 3.5 h. The
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phenyl ) net hanone as prepared according to Schenme 3, (0.2 g, 0.5 mmol) in
DMVF ( 1 nL) was added cesium carbonate (0.2 g, 0.7 nmol) and i odonet hane
(0.04 nL,wO0.2610m30192. The resulting m xture was stirred aCTRB2@9@6431¢ht .
LC/ M5 showed conpl ete conversion. Conpound crashed out in MeOH Filtered
the resulting orange solid and rinse wth copious anmounts of MeCH. Solids
were dried by vacuum punp overnight to afford ( 1-nethyl- | H benzo

[d] i mdazol -2-yl) (4- (3-norpholinopyrazin-2-yl oxy)phenyl)net hanone. M
(ESI, pos. ion) miz: 416.1.(M1l). 1C50. (uM ++++. EXAVPLE 6 : - ' '
(1- | SOPROPYL- 143! SBERpATE Ey]hpth{jhp\zqg_ongmﬂs FYver3s authoritative to the subsequent DN
MORPHOL | lFRAZ | N- 2- YLOXY) PHENYL) METHANONE [ 00282] A m xture of
(IH—benzg%P I’'m dazol - 2-yl ) (4- (3- nor phol i nopyr azi n- 2-yl oxy) -

phenyl ) met hanagicfind 45ca@Be c8SBofai®Ifds pREIBSS cbifefaiRONAEE WiltD (e Pligind73
mol ) and 2- i odopropane (97.4 qg, 573 mmol ) in DVF (2 nLg was stirred
over ni ght resagee reayastiil the sprong N srtverds atboraigdedtodhe sacond BN query; mgd

terial d. .T. i xt . il d,w th t t hyl
metate The operiRGe LoGudieebdidRE Brethilehtt ShRnaBtaBt Marda win
et hyl acab|gecabdisdbRrEREDtBIAh&amwS were washed with brine, dried over

Na2SO4, filtered and concentrated. The residue was purified by Biotage(tm,
10- 30% acet ondP#8kanes drlagiegnt , tlhegnstbod as recited in Clause 1 further comprising

| - - H . im. -2-vl. ) ) .
e (3oPt R ing's 1G0E0h bhadh 138 B Zsahetbsed it the st TRNSS s i hgeconfigiioery o
244. 1 ( Mibdtor 465 ol sdbedrhs thebo@MPHELT © 4- (3- (4- ( (| H BENZO[ D] | M DAZOL- 2-
YL)DIFLUCRCNETHYL)PHEN[MY)PYRAZlN—2-YL)NCRPHCL|NE [ 00283] A sol ution of
(1 H benzo[ d] i iP&A%zol - 2- YI1y¢s¢-3( 3- ( tléver mlathdr 0as2 kecpiyd ain- Qlause 1, wherein the

I razi p-2-yl oxy) phenyl ) met hapone (155 ng,. 0.387 nmol ) in Chlgroform
(187500 e Talien CHREE B peiind: cheropatti ey, SPoRPBF)? VB Bhded.
The ice haiRivaswieRIsidRbatdiedéRareti on was allowed to warmto room

tenperature. The reaction was quenched with water and the m xture was
di luted with doastl or onettHame 4. Af t dihe smpplardadsi recitedfin thaist dyfertlssr comprisiggeous.

| ayer was extracted wth .The conbjned organic | ayers were washed with
bri ne, dﬂvmld&&ﬁw ebsnediiesington ‘e %ﬂwﬂt%%@!ﬂg FegUe I AGET
purified Jrgh kieoRiHe] r&BﬁﬁW&QE%}Sﬁd@s E}'féﬁﬁlatio? )a%sr?ciated with an alternativ

4-(3-(4-((I Hbenzo[d] 1 m dazol -2-y uor onet hy enoxy)pyrazn}z-yf)nnrph
ol me. WMBdeEBlatiopakentifien) nlz: 423.0 (MHl). 1C50 (uM +++. TABLE (I A):

EXAMPLES 8 TO 56 ARE TABULATED BELOW REQUEST ROUTI NG AND UPDATI NG ROUTI NG

| NFORMATI ON UT#81lz1 NG G%ijaom% @RPeFQJ WA&%%&@%@&W@[ ing |

oo, hed. . | ceseand - BAC o
nera %&%&%‘r@ﬁﬂ Ofﬁ’%ﬁa@?’@%@@ Lfedt 12%9 Wg?ﬁ%f ?@se@l@é %%Es&%@g €

utilized to exchange In a nmon application, a conmputin
devi ce cantweekyedits @dniresehcd caubknef kevichgneudireg rageste assocatddheith the
comuni cati on, networ k. For exanple, a user at a personal conputing device
can uti | dg&EINg AeshRAEOTHIdENET- appl i cation to request a Wb page from a
server conput ![lﬂﬁ?.]gev' cecrhide ke | AHETNEhod I3 RURky "x‘ﬁ‘b?ﬂb&eg} Svhehdif tgéer
conmputing device ctan be referred to as a client conputing device and the
server canmurk pgintdefpreencaiy sbiecteé fient e séimfastwork poneyif ppsendedered §r0902]
Content providers are generally notivated to provide requested content to
client coimgiRutieg alleatieBs of ten with consideration of efficient transm ssion
of the reques ont en he chkien ut. device or
considerationﬁﬁﬁsg costkgég%ziateghgﬁﬁﬁﬁgﬁg %#g%g%§%§§oﬁﬁgﬁktﬁ% g%%egnt.
For | argesmpsigthe i npl ementations, a content provider may receive content
requests froma hi gh volune of client conputing devices which can place a
strai n on thedelgrpiang whabherdbe ssleelefpgtwaly noay curipessnceasdiviellaa pripr 1 he

comonente HTRHE R i s SRR R obRll S50 A S Enlo BB

rain on conten

provi der sdet@MtivbAG iR Pidsesoe; [ 0003] Wth reference to an illustrative
exanpl e, a requested Wb page, or original content, may be associated with
a nunmber of addibeisslegtedruetwonkcpaint ofiprrsereei igpyedahle, mpigtdang Wi edlediee to be
disprayediyjth t.ne Wb page. .l n one specific enbodi ment, the additiona
resourceEGB?ﬂiH%DVEB”S§§%=8?% identified by a nunber of enbedded resource
identifiers, such as uniformresource locators ("URLs"). In turn, software
on the client conputing devices typically processes enbedded resource
identifiers to generate requests for the content. Oten, the resource
identifiers associated with the enbedded resources reference a conputing
devi ce associated with the content pr@¥ der such that the client conputing
device would transmt the request for the additional resources to the
referenced content provider conputing device. Accordingly, in order to
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notivated to provide requested content to client conputing devices often
with consideration of efficient transm ssion of the requested content to

t he cli emwocormpstriong devi ce and/ or consideration of a cest/iasseoosasied wth
the transm ssion of the content. Accordingly, CDN service providers often
consider factors such as latency of delivery of requested content in order
to neet service |level agreenents or to generally inprove the quality of
delivery service. DESCRI PTION OF THE DRAW NGS [ 0006] The foregoi ng aspects
and many of the attendant advantages of this invention wll beconme nore
readi |y appr edf sheettlesied: mwerknioipleelopresanet seRot Avaddde. SeCHE b rlbadEE to -
t he follqﬁ n dehﬁkkegmg%%cription, when taken in conjunction with the
acconpanyi ﬁ ﬁ%hnngg, Wher ei n: [0007] Figure 1 is a block diagram
illustrative qpoggpnt ent clghdeViery ern¢l nRfHBENks irdtGleddinnglaus® Uybehereih Hei ent
conputing devices, a content provider, and a content delivery network
servi ce preilidbty; of 0B0gjlcaridynetavopk ipeing d] prekends agybasedodn traltlc rformation

del i very .enviton t of Fi.gure 1 illustrating.the registratiaon of a.content
orovi der GIEH'S Lo v Vapg e ea ot rSep B gt Bafing”,

bl ock di agiamatqidig. content delivery environnent of Figure 1 illustrating
the generation and processing of a content request froma client conputing
device to a cdf8sht provildese:9.[ 0010k mthod esrediteddid Glresebl, sdierad sgjecding of
the content delivery environnment of Figure 1 jl].ustrating.one, enbadinent of
Lhe goner o ATANE HeGekbRPRgt BresSepretiis elseh b Aterhg BoRaf B e
resource Jfrp%ﬁbﬁce“ﬂdrﬁ Al REPL Rl aME el Work oM SMircigbd very network
service provider and the subsequent generati on and processing of DNS

queri es corredpeselli ng t cClaukilOst dlheematiodves ressiodriveClagentd, fwhareir i a
client conputi.ng device t.o a.content .deljvery.network; [001l1], Figure 5 is a
bl ok i JUPHHIIEY TEROE pRiBh O GBRFUG J* SFTE iR 57 Pty Bt b F Y Aot | ng
anot her giimnhioeliidahe generation and processing of a DNS query
correspondi ng to an enbedded resource froma client conputing device to a
cont ent del i vgb§87het wor KClgeseilce pihevimdehed [ 80 1&icited gir eChubs & Bhmblagk '
di agram of the content delivery environnent of Figure 1 illustrating the
gener at i SRNA"Er ocessi ng of enbedded resource requests froma client
conputing devigend Br-ADRBNLAR iIRldEIN 198L URRbrifguYi ce provider; [0013]
Figure 7 is a flow glagran1| fustratlve of a request routing routine

i npl enent ed bysekciiinh enathd ebmpearent diet wovklime coited gesoviatee witht thei arigigpl quer y
| P address to | ocation-based identifier mappings to process a resource
request ; T&¥YTCOAEP PiQure 8 is a flow diagramillustrative a request
routing subroyfi.ne:.d ed. by .a. | rk service
provider in tﬁg&gﬁﬁﬁ§¥#§ |VES?P%§P§P§§$%%?%F #%ﬁ?%Mg O?Pdeternining a
net wor k poi nt [ed88pr esencHadseri 2ser Viihe infghal dsasctodde (lagaéstrtimsethpdsingn
obt ai ned | ocati on-based jdentifier. DETAILED DESCRI PTI ON, [ 0015] GCenerally
descr i bedveriing thes dpierraingd | destipationsidgitifisst based Py gt iHEyitHrolat ifdr y
froma clggﬂ&aponputing devi ce corresponding to content requests by a
net wor k resource, such as a content delivery network ("CDN') service

provi der. The [pusepessi n@lafsed3DNS Thyenythby A& ©Eheds ar \Glase proviitesini the
generally referred to as request routing. Specifically, aspects, of the

di scl osurdetermined slestinatien iidradiiioy spveatiden it GechpieRORIOVIET HpubscEptiawith
conput i ng, devi it hi i i i :

Funet 1 on W5 G P F b sholsP nl B Lo RYP Ry MR iR
conput i NgredeY ideginatioh Qitfespiridi (BN destin&tN idettiflege provider utilizes a
query | P address to | ocation-based identifier nmappings to sel ect conponents
of a CDN net wd®d90t o pro%ilewseile r dgacuetbad raésl‘@elﬁf‘é’g.m %A@Swl% EeRRIR Khe
conmponent, can. b l e Ldentifying-. | i N i ce.
Iocationdﬁ%ﬂngfﬁéﬁggﬁﬁéggggﬁﬁﬁﬁ%Jﬁegﬁ#?%}ﬁgﬁfgggégI@?@F%%Q@F?ﬁg¢%§WEh
request r g édgend Yeliveanfdinbil fEviE€AORIEHrovRRO BraRs of Ao alta@ndtiR deainatok
conponent in a destination associated wth the client's location. O her
aspects aodentifier.di scl osure are directed to collecting performance data
associated with resolving the DNS query and updating routing infornmation
associated with client |ocation information based on the performnce data.
Al t hough various aspects of the disclosure will be described with regard to
illustrative exanples and enbodi nents, one skilled in the art wll

appreci ate that the disclosed enbodi nents and exanpl es shoul d not be

construed as limting. [0016] Figure 1 is a block diagramillustrative of
content delivery environment 100 for t¥He nmanagenent and processing of
content requests. As illustrated in Figure 1, the content delivery

envi ronment 100 includes a nunber of client conputing devices 102

Y v o I o . o .



appliances and the like. In an illustrative enbodi nent, the client
conputi ng devices 102 include necessary hardware and software conponents
for estabWo=himg7menmuni cati ons over a conrmuni cati on netreonis2@08¢4s3eich as a
wi de area network or |ocal area network. For exanple, the client conputing
devices 102 may be equi pped wi th networking equi pnent and browser software
applications that facilitate comuni cations via the Internet or an
intranet. [0017] Although not illustrated in Figure 1, each client
conmputing device 102 utilizes sone _type of |ocal DNS resol ver conponent,

I
such as a DNS I8 serverlausena: gelhsaetbed enwecitpdsnddanseds wherein MGt o t he
client c 1.Ng: i . i . | ocal DNS resol ver
conponenﬁﬂﬁgék%%mgg%§§%%ﬁkggagﬁhgﬂggglg?@%dﬁ% work to which the client
conputing devijoen2]02 bel@ags 1. andichaiettedbadidrtad .in tdigudeoCH| whbisinr ¢gol ver
conmponent may bgﬁgroyided.b an Internet Service Provider (ISP) that
provi des qusey Bondeuess daessopiatedtwigh k L irsehveb pormprrepbasspeiaiad vabniba oy
devi ce 1q%.&E§01§%.Ipe content delivery environnment 100 can al so include a
cont ent pr81| & “104%i n communi cation with the one or nore client conputi ng
devi ces 102 vigpgspecommuuibesti7on nedewsickholdOSs rddied CRNTERAke A Ovhaeh #Q4
illustrated in Figure 1 corresponds to a |ogical association of one or nore
conput i ndoeéiphdesedagletifien eefrespeonsatocamhepicalplogsticdie assospied witle dhe wlienthe
cont ent proviger 104 can include a web server conponent 110 correspondi ng
to one orFHPEIEEFIES computing devices for obtaining and processing
requests for qegiygnt (sudhusgVeb PRI/ aMrédied Chni eRlus€ aNPrkdreid Bevi ces
102. The content provider 104 can further include an origin server
conponentlogatiendastdasdeotifien edrespondsger cohgonakdecation asevaiaeporith tee cbewne or
nore conputing devi.ces for obtaining and processing requests for network-
resource§°FW8ﬁF$ @EDN service provider. One skilled in the relevant art
wi || appreciatigygshat thesjgeationt pnevidelhd 184 1&aBabe apseciatebviht he
various additional computing resources, such additional conputing devices
for adnm fostivatbasmd idénidententspamts to esdaliceocatiONS nane servers, and the

i ke. For exanple, althaygh t illustrated in Figure 1, t conten

provi der 104 g&kGBe asséﬁ%ﬁ?gﬁ'mﬁtﬁedﬁg%SgEﬁo?@ﬁ §1§3W§§sgf¢¥$ﬂ@8- Gnent s
that are,opeialdcd€ord & HBGRIAVEsRINGn Hesk&tatlon! 6 LRHTEWHiS /P2 4AHHAN
nanes assoclated wth the content provider. The one or nore DNS nane
servers damtibe. authoritative to resolve client conputing device DNS queries
corresponding to the regjstered d in nanmes of.the cgnte provider 104. A
DNS nane servé?m?bnpone%bmﬁ§2§0nsi H@@%ngﬁemgﬁFﬂ8}%ﬁ§PF 1 BRSRCIBNGC quer y

if the : : roviding a responsive |IP
D'}?S{*é%?c%ﬁ;t&%ﬂnf&%ﬁ BRSPhY %%tén%ﬁ nfAb@hMioRY P 9 p

addr ess. continued reference to Figure 1, the content delivery
envi ronment 1Q@9%8pn f ur tarse28c] udemathcDiNosmerisinge provi der 106 in

conmmuni cation wth the one or npre cljent conputing devices 102 and the
content provi deRaiage PN WY i PR (O PHERBGPYCa 6B 2 i TENSSRIFY i ce
provi der g i i i clation
o one. or s B ERSHERy o Fpi o B SR APl 2R (it PRl
Speci fi catdoyrcet ddentTiN mevided dyps aonttet pidhda adndi whbigte tte fArsriT@KS oderiéoi nt  of
Presence ("PCP"%tlocations 116, 122, 128 that correspond to nodes on the
comuni c&PTTeRoRds srqenteobdelmgptnepesrk sewice1 22 128 incl udes a DNS conponent

118, 124, 130 r . ' i

resol ving DsCaaaeR it ARG QR AEIREIINS BRYAL IR ROGSRN ), 10g
al so i ncl udes obtairiBO8 tezeticabhed tduapfaeRtockdel witR the udzy IPeddregn of a nunber
of cache server conputing devi cesfor storing resources from. content

provi ders and s¢leelingrd petivAtk RAIR| QJuBeseaefuEsseEYcd BeEthe eenterny doliyary getveark ent
conput er s, 20]. Ly f [ e yi ce provider 106 includes a
routing E%nggp%%%§%@%ﬂf§ﬁh%§§%?g%ﬁFﬁéﬁgﬁﬁgéhation regardi ng query I P
address to | ogakipnilashehédas firdiBNS RaRp RGSthotisatwe ltd tlasDNYfuedeheed
factors associated with those mappings, such as disclosed in US.

Appl i cat ioaithesetacted nepvork poiy of preeerep; aad ibihe Siny NS serpgoy notaythosiiativel ed
"Mapping Attributes to Network Addresses,” which is herein incorporated by
reference. In sone enbodi nents, the |ocation-based identifiers can
correspond to |ocations directly determ ned based on physical |ocations or
| ogi cal | ocations associated with the origin of the DNS query. In addition
or alternatively, the | ocation-based identifier can be inferred based on
associating a relative location to known | ocations. For exanple, the

| ocat i onbased identifier can be attrifilted to known | ocations of POPs
(corresponding to the CDN service provider) based on neasured | atency

i nformati on associated with request routing between the client conputing
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store 134 can include content provider routing criteria associated with a
content provider identifier (or origin identifier), such as regional
servi ce pwveroiofSoraati on or other routing criteria, utilcTas2mg/o643e6 CON
service provider 106 to route content requests. Yet even further, the
routing data store 134 can also maintain performnce data associated with
processi ng requests. [0022] In an illustrative enbodi nent, the routing data
store 134 corresponds to a central data store accessible by the POPs 116,
122, 128, such as via a Wb service. |nanother enbodi nent, each POP 116,
122, 128 can rbtaiiagpnalttoetie weowio ieofifier based pm ghedwel egtesh npteork pitoyt

utilization in reguest, royting as wll .(E)e. xIpla' ed.[i)in reater detail .
Addi 11 ondlfFFICcal WHETIBHES RECTAR oSS ACHEFeEbmes Libpikiion, B caiiie 2
singl e dayRs SLRIE 1o AREIPKIth | £domBint BEEPbRUAR o the MdcledaRARBA bRt tiTat

routing data store 134 may correspond to one or nore data stores and may be
i npl ementpeekener; andli stri buted manner. [0023] The DNS conponents 118, 124 and

130 and the resource cache copponents 120,.126.132 may fur.t her .i ncl ude
addi 1 onal - sof ARG A e HAF TG R PG ehEp b e
communi cat i onggdgag! udi NG ib3Not Mt &l | Qadbaliangi RGuQE hoadyshari ng

sof t war e/ har dwar'é conponents. [0024] In an illustrative enbodi nent, the DNS
conponentcoinpising 2kterthdingndlestdstion déentidich essooiapdneitt tH2DNS1@81y, b@Rrane
considered to be |ogically grouped, .regardl ess of whether,,.the conponents,
or porti GRECHE 3 %W@W%?S@%@és ij%r bagef §n dheslesipation Adppiifichnal |y,

al t hough the PR 116, 8 arg.l ratgdi i Ficguie 4k aspdodigal Iy
associated w t[ﬁﬁt%he CDN%%L}S\E/:i&%'e prjgl\?i%‘gtlrﬂégo%, tlhe IIDCPS V%II I?g’be !

geogr aphidesatidayiot idehtifibut detetrhinod ghofitnctibreoLthaineniieabasod idvetifier k 108 in a

manner to best serve various denographics of client ¢ rrputi;f{:g devi ces 102.
Addi tional |y, [8Ha]ski || &dayss 2phe ridremsihed st reqiied 1y SARUsE| b SVhNER PRe CDN
service i 106 ean ci at i : LPOUS B I i ng
Fesour cedetistEh AN anfesBARRr i o gl oS AL R o IR e
and r esoukgrEitedowidh tedodatika-bajcdddadtifene skilled in the relevant art will

appreci ate that the conponents and_ configurations pravided in_Fi gure 1l are

i |lustrative ifHO03ht ure. ewsrli ngile &4 otfalregicdal i el hatsP veés c ents
and/ or caonfigurati . esheeci . o di- ng: Y :
2yst o naBtBEERng BRFUE e FAHAR dEAind tAskd Ol FREROTAME,,
[ 0Q26] Wcbhteh®fretigece now to Figures 2-6, the interaction between various

conponents of the content deli veré environment 100 of Figure 1 will be
i |lustrated. EOW3pur posédawst 2fhe dharprod povievissd in fdause|46s twhareiBribpas

] ust rated.  #8H03pur e 4 In REE | fsiiaesio
R e R T L

appreci ate thajieapch conparents camehaetibd ldszeeita@ineh Uhalse axbdiwhepsial the
interactions would accordingly occur w thout departing fromthe spirit and

scope of deteemined slestinatpie idendfieis[cyeniddemit the cepterieproridens pybyeription wish

illustratjve interaction for reqgistrati of .a co t i r ith
e con 2hs Gt SR BRveSh st R P e b pro RS P coBieRL 1o priPidedl 1 0 5
the CDN R £8bstn89hStdrAbpaAinY 0GRS eshR NS dMtifiar.r egi stration of the
content provider 104 with the CDN service provider 106. In an illustrative

enbodi nent, t H&06bnt ent (PawseRBer 1ba methpd reseeitadei Slguse iZ26n vdpptindhei on

programinterfa CARI") ., to.register. with.the servi,ce .provider..106
Bleh ¢ hadeierareneginipr Mgt B ab ot Lot Myt S BRI e of ¢ ne
content RrOMInESE ddiddry AR ofe@-8Ed plovRRr AYdlideR Edrude st ihSitdrai@Rtideitiatiben of
the origin server 11?’ of the content provider 104 that wll provide

request eddanéietir ces to the CDN service provider 106. Additionally, as wll
be explained in greater detall below the content. provider 104,can,al so
provi de addi ti[‘bwg] i nf oFﬂ%Fth‘, sh‘gﬁ get Oélgiaﬁné?cﬁfgr\}]?cg?%lf%nﬁ% n tion
or ot her c5ﬂg$i§iﬁg oGEiriiflel e dbtbirhing®dedMatidleidehiYi G VaVddCeh ME QVikHAT rekOcé O
route content requests.” In one enbodinent, the routing critéria can include
t he speciiddntifiti, ovhendin thepaiginat nésanrce édfntifiat prowides gdompiation asdocatedrimyh af i t

t he regiops fr.oe:B\/\hi ch Cé)nt. nt requests nmay be resolved by the CDN service
provi der 248BalYefCHRARA §4i ment, the routing criteria can include a

sel ection by the content provider 104 that the CDN service provider 106
shoul d attenpt to service specific resource requests froma particul ar

regi onal destination or POP or froma particular distribution of regional
destinations or POPs. [0028] One skilled in the relevant art wll
appreciate that upon identification of32appropriate origin servers 112, the
content provider 104 can begin to direct requests for content fromclient
conmputing devices 102 to the CDN service provider 106. Specifically, in
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requests. The additional information can include, wthout limtation,
content provider identifiers, such as content provider identification codes
or origi weenwars7isdentifiers, executable code for procePETnN$200096481€ €
identifiers, such as script-based instructions, and the like. One skilled
in the relevant art will appreciate that various types of additional
informati on may be generated by the CDN service provider 106 and that the
addi tional information nay be enbodied in any one of a variety of fornmats.
[0030] The CDN service provider 106 returns an identification of applicable
domai ns for tHELWEDN ser Gleescprlovi diére mgiodses racitpddn Helawsep2dyvberginy the

provi ded), and .an %&i itional information.to the.content, proyider 104. In
Purn, “tneedbineBRiodRGet kRt B Riain i Subed FRavER ARt ent wi th
content providgiosgpeci ficlaidfr Mt RNmetddoRerRKadBh Clad® 31, Whtert 8@ i n
Figure 2, the content provider 104 translates resource identifiers :

or i gi nal |destinatieo iduhtifiowafartizer doterimed based endhe efttainedlogationtlied sleatideymi n
correspondi ng he seryvj,ce ovider., The transl ated URLs arg enbedded
into request eoﬁ)ﬁ%’it ent iha‘éger;’énner @ué‘?ﬁ%‘?‘?‘at%ﬂnﬁﬁem e@a?sc?r Izﬁhew%rslﬁsl at ed

URLS Wi | lsefcBf0) YehchRork SR SLHMSIncE QohRPRANIRENE & AARHOPLIRE b pf@edcoVi der
106 and nsgte a‘Q%NS se?ver cor rgspélr?di ng to the C_S%tent Sr ovilder ?04(.3 :

Al t hough frde atseaofieatodrpopnte o€ pesérse ichpabét ofxcadeing réoyige eeqiests nssooiatsd :
enbodi ments, .the translation process may be omitted in a manner descri bed
in great eWI%H@FQFTeHBE’F Wsu[nﬁﬁ%g]de rally, the identification of the
resources ori gpigly di r@g&s%%zﬂo e Aembenis REAY dercidde M | hdein thet he
formof a resource identifier that can be processed by the client conputing
devi ce 10Rtwakgoimef plesaegls sldetaisen theokt vareevaiploirgaof asentabasad on a.
illustrative enmbodi ment, the resource identifiers can be in the formof a
uni form rdé%b‘l“&@ql}@ﬁﬁt% ("URL"). Because the resource identifiers are
neluded 1ty pauest Rdaqanbent et GiGRS L LIEIGOTH R, RECYHIGN e
resource |dent|]f| rs can be ref erreg to generally as the "content provider
URL. " Forcopipripipges of an illustrative exanple, the content provider URL can

identify a donmain of the content provider 104 (e.g., contentprovider.com,
a name of the deEsBUHRE VH6thee theetflfeiaderrtivarkgpome ?%graﬁﬁne@}w&a@{ﬂ&rwoa Bat h.
where th i o i X i "< | t iV
exanpl ¢, QeREaE SRt s OBS eficlis puRtoile B/t BN bhiry Thidldie

of : ht t p: /sklited aeroelobpinovl thedencgm / pat h/ r esour ce. xxx [0032] During an

illustrative translation process, the content provider URL:is nodjfied such
that requests if gic selectecoagiiioge oS Kb arateaer 1 evrilable. Meitanagdde yResictesol ve
to a POP i ] he ;CDN service provider 106. In one enbodi nent, .
t he tranﬁ%éfcggp?}fﬂgglfﬁgg%\%%’i}%g the domain of the CDN service provider 106
(e.g., "cdnprapilderleeraierwéiRepoh@ne prestaeeofs o @viikbhyseiecting bealteesptiost ed
(e.g., "resource,xxx") and the sanme path where the resource will be found
(e.qg., "patwerk poimgiaf picessly, the translated URL can include additional
processing inf tion e addhti infarost i o i£icalby, as
set forth abO\;@{ﬂfn one((iqflgﬁgé'r at ﬁl\}/lrg @%é‘%laﬁeﬁglﬁ %nera:ell%}gfaﬁste;ﬁﬁér%ﬁf%%mti on
can i ncl udgilabilagrifemt RIQwddestwbelepbint ioBrpresbel 19 bl lon htdigy infamakiahed URL
can include any additional information utilized by the CDN service provider
duri ng t hedieastyaes therayatlambityi oiftley sedaciasmetwork| NGt 9g Prasence Ao Procesfi Ipedning
service plan information, file identifiers, and the |like. Such information
may be i nEICHEEA® Y Phe rmodified URL or rmay be omitted from the transl ated
URL and obtai ngdspy the (glNeSer Vi q@ephRviodens LRBitelrinn@14ke BEIu@Rkeif OUt i Ng
process, such as by a | ookup according to a content provider identifier.
The transtlatteg BRlalgmoalide hatweork hpoiftopinpedsence comprises selecting an alternative

ht t pV/ addi ti onaMhf oxmat i on.cdnpgqvi der. ¢ at.h/ resayr ce. xx 0033] In
anot e SSAK AR oL RN PO e OIS GRH VRN Oreo Rt BT
provider 106 igiypcl udedihiietBe Mgk fhadodBl. reSitahira€14RE B Rvik@peandi ng or
ot her techni ques, such that the translated URL can nmaintain all of the

i nf or mat iabernageoceateekl poitthof peesondegisnatledtrl franm theifeilere dait saed onhe
transl atgigEi Li?RL. onI d have the form of:

http: // adGERBIRREPHESPMat i on. cdnpr ovi der . com’ www. cont ent pr ovi der . conl pat h/
resource. xxx [0034] Wth reference nowto Figure 3, after conpletion of the
registration and translation processes illustrated in Figure 2, a client
conputing device 102 subsequently generates a content request that is

recei ved and processed by the content provider 104, such as through the Wb
server 110. hi accordance with an illt¥krative enbodi nent, therequest for
content can be in accordance with conmon network protocols, such as the
hypertext transfer protocol ("HTTP"). Upon receipt of the content request,
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included in the content and attenpts to acquire the resources identified by
t he enbedded resource identifiers. Accordingly, the first step in acquiring
t he cont ewD 20mvose®ponds to the issuance, by the client ecmustémgessesi ce 102
(through its | ocal DNS resolver), of a DNS query for the original URL
resource identifier that results in the identification of a DNS server
authoritative to the "." and the "com' portions of the translated URL.
After processing the "." and "cont portions of the enbedded URL, the client
conmputing device 102 then issues a DNS query for the resource URL that
results in thd®idéntifi deisn%f alloNIngbed eps aigehiest i natGloeser @2t Harther
".cdnpro%§9§£%}%ortion of the enbedded URL. The issuance of DNS queries
correspongl s & the "." and the "cont portions of a URL are well known and
have not been. iflthaifist BiNShertc® d3kleriiddd tb B an@baRLinOW t o Figures 4A, in an
illTustrative enbodi nent, the successful resolution of the "cdnprovider"
portion of theekeing agachiReomyensnf fipteproxidieg wortkntagideaisd vethc Hheagrigingl| P
address, of a DNS server associated with the CDN service provider 106. In
one enbodrieht, 48" A address can be a speci fic network address unique to

a DNS server cpapanent indbmatibPRlentifyi Ak REEctedbRML BBRbondhhe | P address can
be shared by one or nore POPs. In this enbodinent, a further DNS query to

the shared | PI8UH&I ess utGleysedd. a die- treethethyasneeoitadk inodilausg Sehdnmhersuch

as anycast, such that.a specific PgP will recei.ve the %%§$esﬁ as function
of netV\orCI?h’tpHBIGEo& SRS AR UMICRSC AN ARYTERSPYPRpPefetiEht Sh, R BRI quer y
i ssued byss@vcfhdde it QAP WebnbcH o 8R 1R21ib0baked NReRT dr PtAdRERS Ip Widdredr i Ve
at a DNS server conponent |ogically having the shortest network topol ogy

di st anceasgfctaganr eferred to as network hops, fromthe client conputing

device. The n k to 0 i stance does not necessaril orrespond to
geographi ¢ di @ﬁ@ie. FB&@W%%ﬁ?in 3ﬁém@ﬁﬁad?%%ﬁ?@, The'He kwﬁﬁ | Bgy
di st ance meathrRepdiff 8f rpteh be sEﬂgaE&OP wsé@gatg ARt WRAKordbabanaen{IRL WeeRe a

client conmputing device 102 and . [0037] Wth continued reference to
Fi gur e 4Apnfidene¢ tacar exfectihe thabrwokl vadient i fi ed enbodi nents (or any ot her

enbodi nent), a specific S server_.in the DNS conponept 1 of a .POP 116 .
receives the ﬁﬁ%gbuery 5ﬁ$¥ﬁggondﬁﬁ5‘p ?%éﬁdﬁpﬁﬁngi%%ﬁﬁe#gbﬁﬂFﬁ%ngikent
comput i NGy de¥h S&sel OdentMe &s Wbkinda BB PNBwd @foi’e?[:éntbiﬂir%h?u% C@M@%‘t 118

receives the request, the specific DNS server attenpt 0 Tesolve the
request . lécatiombdasctlidstifiat mappiegbmdesrent, as shown in reference to Figure 5,

a specific DNS server resolv the, DNS query hy .identifying an |IP address
of a cache seﬁW@?iconpoﬁiHPegﬁat &ﬁFP1 §§”éﬁéniiﬂﬁ%§%¥W%¥mpﬁ@3&%ﬁUested
resource i g desect | - yr t LN
referencgufgc |gu%éﬂggrgb%g&g%?gh%$g§%%?gggéggﬁg&%gﬁ%%%g%t&ggggﬁkg%%%s t he
request byceedinhermipimuindhreghdlt eonfedpues faethr) s eunfidenié fdctoricerraspahdiaghe or
attenpt to_ _obtain the requested resource from anot her source, such as a

peer cacRelegievel canidpine Hodevd vathothe: srsuigey @i Ahs dcpien-hassd ddentifisr éont ent
provi der &QiiP 08381, Retrning to Figure 4A, as an alternative to selecting
a resour 8¢ cache conponent upon recei pt of a DNS query as described in .
reference to Fiigore 5, Chais€DN sefht agethsd b deciteliOh Chius¢rai2ntvdicreis @hs of
various alternative resource identifiers. The alternative resource

i dent i fi 8reYdRAIHEESSEF avpPeald pyththe clemicampyiingeayicsvi der 106 to the client

comput i ng devpﬁ?H102 SUﬁﬂ%&Qgg.a §Hg§$%§§ggﬁgyﬁgggﬁ{&5&%s%Qevﬁkhgﬁq ive

resource iden er wl e processe setver component
Wi t hi n t heerEDN agéeyd Besfictitedieiths DREWasdtvdricoipohdit usdotRtddvigitle iFlrodienent ,
the alternative resource identifiers are in the formof one or nore

canoni caFOREHEZJSTNAME" ) records. | n one enbodi nent, each CNAME record
identifies a i n of sery] royi der., 10. . Q. :
"cdnprovi der. gog or "c ir]laglF’%%\'lder%? glgertr%d? a¥§%eal lgb‘é%éigepfzgi r‘%ﬁreﬁlrh ﬂi‘fi’ eat er
det ai | bejcatéen-bdyed desmiiiRr icorbfon@NiMa gostandcaliee GsiRilRal Wd Ganeiedonai n
found in original URL or in a previous CNAVE record. Additionally, each
CNAME r ee@rputingeletides addi tional i nformation, such as request routing
information, (e.g., "request routing information"). An illustrative CNAVE
record can have the form of:

htt pV/ r eques”r out ng”™nf or mat i on. cdnpr ovi der. com pat h/ resour ce. xxx CNAMVE
request routing information.cdnprovider.com|[0039] In an illustrative
enbodi nent, the CNAME records are generated and provided by the DNS servers
to identify a nore appropriate DNS server of the CDN service provider 106.
As used in accordance with the present4di scl osure, appropriateness can be
defined in any manner by the CDN service provider 106 for a variety of
purposes. In an illustrative enbodinment, as will be described in greater
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capabl e of servicing resource requests for the destination corresponding to
the destination identifier. In one exanple, if nore than one POP is

i denti fi ewloizniotdsersset , the CDN service provider 106 canPamiuseae/0e4816
distribution allocation for selecting a specific POP associated with the
identified destination. In another exanple, once a POP is selected, the CDN
servi-ce provider 106 can further use health information to determ ne

whet her the selected POP is available to service requests before providing
the client conputing device with a CNAME corresponding to the sel ected POP.
One skilled i A013¢ art Flrwseddpr eclihst methiodt ast rrstted o lpugsc . onhgrpinythes
illustratiive. in nature..and accordingly shou not be construed as ..

i t1 ng. pogROTPeR HBARRDRREREHT Y b RafA afton FrETEh o BE A cbrrtor
client | qealpuig iefies mation (either of the end-client or its associated

| ocal DNS resol ver conponent), the CDN service provider 106 can utilize the
addi tional infl6F2#hti on (agse 48t he Thedaicthodnad récitdrine®labn"l2, i whdreidethei n t he

transl ated. URL .t o I a_nore roprij.ate S server. |In one aspect, the
OON ser vCeEPa Aot B BarteRoRd b & AL e onal i nf o mat i on o sel ect
froma set of [pNNG)serverQaidentifimd asthsatdsSiitan isrdlh@kl #48, a8Ba6mated W th
the client |ocation information. In another aspect, the CDN service

provi der r¢leGve tovauen ks ingertddebased ioni asnaskodiationr ofathe oplative laehiiatatoea thewdDNS
server s Ie%ted in accordance with the client location information or to
sel ect an®@"PBrnative DNS server previously selected in accordance with the
client |ocatiqppigpfor maid9ie shn ON@eexaiiBl Cas FdeReL N SBIYI£L WLMhdgE 106
can attenpt to direct a DNS query to DNS servers according to additiona
geogr aphirelagvé loeatiom. is filerrablotised omhltenge ogoaypttion criteria can correspond to
geogr aphi c- based regionz{ serxice pl ans ggntracted.betmeen.the CDN

servi ce- provi d®27h06 and'#H& Slont ehtySERbIAF dsesgauting SRMPERINGar i ous CDN -
service provi daesQy SDIAIE pAkONRSLIAIR JRPALARBITIIEY ABvort 65 ot Nal Y,
a client conputing device 102 DNS query received 1 n a reglon not

cor r espompdévidert evhtfem thenfirsntetpodypaier b8 preegice madludss anDM&ysebeer lwetripenent

processed by a DNS ryer in _region corresponding to the cqnt provi dér' S
r egi onal Cglﬂﬂta}'_ﬁ?elf%oﬂﬁ“grﬂ‘&%fﬁw& AR Kb IcemPEHRS éBTQ°§_eW ved B}eoﬁ%eﬂ_u%e can
attenpt &9 866 10%h SHAGEYIHR INRIAE] VRh 3 RCGRIA QG LR RETMh Gehel &y €
criteria. The service'level criteria can correspond to service or

per f or manieeDNStseivesincha fira atedrbpoineeipredracdGONpsableitce provi der 106 and the
content provider 104. Exanples of performance netrics_can include |atencies

of data transfPe& dAUGEE] esspesoeBigdaBith the N guery et thedysd DIVRISETHE: ¢l i ent

conputing devi 1.0 r.QVA. ' I f .cont ent

provi der 104 89%%%2%%\%? %Bgfr‘l%va?g@g?a%%]ﬁ@? B%?@S& I?éatdgis%%’or data .

t ransm ssi ons selagich héevoklt eint oD PAdEndenassddidted avithuth hemteax deiplegy nétheriCON
service provider 106 can attenpt to direct _a DNS query to DNS servers

accor di ngetvise mevidar bagsdranghedasaion-baseé identifiqhe net wor k performance criteria
can correspon t t .L1lng data
from the CON SerriE HErE SalbaSTERL RIS R OIS BT IR b
Exanpl es tiaf seleetedaetvdgi pbint sBpesnogtandcs can include network data transfer

| at enci es(nmeasured by the client conputing device or the CDN service

provi der 106, n‘ﬁb@ﬁ@ﬂé%%eaveéﬂ%mtaﬂ@pééa}w@md the like. [0043] In accordance
with an illus ' ' . e [ i.ns . e that
et i nos oane P, HE SFPRAR TRl Sfenie: BRI TR, SMRIead B Bot 8F

corr espopghsfite! WhareRAtie Stdr@dtiverrb@uial ideltifidrahelngs mforBlatiby foncdRBgdat a
store, the DNS server returns a CNAME record as defined in the data store.
In an il PDI6Y maeiyve sopbei weat domaie earcspasdgeta de iselested achiarki piet GNAMVE
records corresponding to a particular original URL. The nultiple CNAVE
records WOOIH“d®¥ine a set of potential candidates that can be returned to
the client compininthedB¥inGBve lcforBttCidemiTice idadiciBittconiphendbEviger ver, either
directly or via a network-based service, can inplenent additional logic in

sel ecting an #dp8lopri at €lagseniE: f r dieasysiem of rpwtsdi il €lapse GlAMEBSTeln then
illust I nbodi h . f 118 24, 130 i nt ai
e sarme DT SEROPeU Tt PREHAR e EANES FORT 6 T PPetsble i SRRRage

centrally by the CDN service provider 106. Alternatively, each DNS server
conponent 118, 124, 130 can have POP specific data stores that define CNAVE
records, which can be managed centrally by the CDN service provider 106 or

| ocally at the POP 116, 122, 128. Still further, each DNS server conputing
device within the DNS server conponent3$-118, 124, 130 can utilize shared
data stores nmanaged by a respective POP or a |ocal data store specific to
an individual DNS server conputing device. [Q44] The returned CNAME can

o o T o o, o - N N LY O



Any additional request routing informati on can be prepended to the existing
requestrouting information in the current URL/ CNAME such that the previous
request rwotnrgpsrreor mati on woul d not be lost (e.g., - PCT/US2009/064816

servi cepl an. regi onal pl an. cdnprovi der.com). One skilled in the relevant art
wi || appreciate that additional or alternative techni ques and/or

conbi nation of techniques may be used to include the additional request
routing information in the CNAME record that is selected by the DNS server
conponent 118. [0045] Wth continued reference to Figure 4A one skilled in
t he rel evdostination idntifienpispesied vath tha DN auaNSvaseinselesting sedteerk gont of

ot herw se obt ai n) record that .i.s . intended to resolve to a nore
appr opr i ﬁrase%smﬁé%ﬁ _()[nﬁge eﬁQngtéWdﬁréu%F'ovi der 106. It may be possible,
however, thg}\ébf@]sarre DNSugever mRULHR SR Reit@Uih @it § ewh@tint hR

subsequent query for the CNAME to ‘be provided to the client conputing
devi ce. Festimtianplentifier spletithined BNS [wetivepf theyodstiombesedidantifieve based on a
particul ar geographic logation assqciated with the clie onput.er vice
and a specifi c[gjr?i_é’gi onal ‘P&l dent isgﬁfewsée%@hﬂ%ﬁga”ﬁ? %i%@%ﬁﬁ%ﬂied on
the cli entrePaatHe fst REDS BN plditsoc it GlrtHcRbP&aBle NN WO HedeRirnldear esul t
in the DNS query arriving at the same DNS server (which may al so be due in
part to tdestimdtioeidentiinphesedign deidengtyf geogmigphyioviden such an enbodi nent ,

t he DNS server, such as server_conponent 118, ay, choo to resglve the
future DNS qudPIPi advacﬁgl‘gs.e 5[%004é§hevﬁ fem @Feﬁ%‘%“ﬁ@ﬂ% éﬁg‘ﬁ_ﬁegelﬂB&’eupon
recel pt qag&@%%w&téﬁ@mia@r i%aﬁ.ga\sgged%arm@aﬁgmaﬂfés%uréeh@erﬁlfak:ﬁnt |
conmputing device 102 generates a subsequent DNS query corresponding to the
CNAME. As preVdmesl y di ddussed. wi tThersggamdis raeited guCauded; 1, therddNS:leplimgy
process could first start with DNS queries for %he. "." and "conm' portions,
fol | owed RPTHORKRYTE GTPICSERGS CORYMRISFOIFIFERS 235976 ROBY: Of REFSEIRANEE™ &85 %He
extent, [ o Y rs&%ifan g@ached
(and remﬂﬁﬁ@%&@ﬁt{é@{f&@%ﬂ%%& %gengits?rﬁ/%q@e/ﬁgggml L%gtﬁ E{tﬁ?{lﬁ:ﬁize t he cached
i nf or mat ideerantdddeamation ideatflet o repeat the entire process. However, at

sone point, dependi ng on_whet her the CNAME provided by DNS server, conponent
118 (Figure 4AY133hd t he Presgiddus UM/ TRIGNE 28 HasEedc S@[ﬁ‘@?s‘@ﬂ@?leeg‘e

G 11 or oni BBk §Piny PR R PRl R DR B ool O QTR Ry oy 1

Fi gur e 4Bistqib@icaNBos&toner conponent 124 of POP 122 receives the current
CNAME based on the different information in the current_ CNAME previqusly

provi ded by t HBIBNS ser dresdSonerfhe sxdemas risited ibbkuge o sdershathe NS DNs

server cog&g{lﬁﬂé%%%%nc% F%E@g%%eﬁrgge%ﬂﬁ At éra@l%tt{r)]:eso' ve the DNS query. oh

t he CNAME a cacheé componhen at will process the

content requesktcphindhehfiBér the RIRWIde:ranal Peint al tpedstidel MeavadsislemeRr to
identifier selected in the manners descri bed above, 50047] For purposes of

i |1 ust r atdetsnnindag wirethehte firfieDDNSCesEr eruteasiplorreinttha PNDAwEr bawd anHae
content reguest by yeturning an. |P address of a resource cache conponent.
SRR er e S Rt ety

I'n an il l"Ust _ ( he DNS server conponent 124 can utilize a
variety of infofinmin 08 scRc@e!REVIRpotatl TSsicaE: Hatbecleaspasenirk pbint @fe
exanpl e, the DNS server conponent 124 can default to a selection of a
r esour ce peesehes is avplehlsntndf the sanme POP. hi anot her exanple, the DNS

server conponents can. sel.ect resource.cache c on ri-ous
ond bal aner st 15 B EHER vl SR Ry BROGRe P TR iflied ARG Al oL
conponen%es_@ﬁ&iyh&,tldvagam@twork performance netrics or neasurenents to

assign specific resource cache conponents. The | P address selected by a DNS
server conpond®i3Shay co(Haspdid t dha ypleni £ geddhimnGlates A8 whereinghe
resource ca . Alternatively,  the I.P address can, correspond 1o a ..

nar dvar eFCori isBP eBler Tmpmnane: Blarene” B pERy SERBeboReteng)
Wth contidisiete e HR RABSILE oFiIeR R netiiek Gobht S8 pis&Re 6 PAocERlinckMing

coll ects performance data associated with resolving the content request and
utili zes r¢soercpeefuesteance data to determ ne whether any updates to the
routing information should be nade. The CDN service provider 106 can
col l ect performance data at any tinme during the process or after resolution
of the content request. Such performance data can include neasurenents of
network performance for transmtting data fromthe CDN service provider
POPs to the client conmputing device 102. In one enbodi nent, network data
transfer | atencies associated with the delivery of the requested resource
are neasured by the client conputing e#vice 102. Alternatively, the CDN
service provider 106, such as through the resource cache conponent, can
nmeasure the performance as part of providing content to a client conmputing

Y .



then determ ne whether an update to routing information associated with
client location information is needed. Updates to routing information can
be i npl erwotzeth/ismoa nunber of ways, such as by nodifyi ngcan$taw/oasiet i ng
existing routing information, adding new routing information, and the |iKke.
I n one enbodi nent, the update determ nation can be nmade by the CDN service
provider globally or by the individual DNS service conponents or DNS
servers, hi an illustrative enbodi nent where individual DNS servers

determ ne whether to update routing information, each DNS server can nanage
and mai ntai n ri@lddlng i nfClapsetdlon uhiepyetemmstrbatedan Clayge 58, WiNgeig éelogting | n
this illustrative enbodj nent, .t he performance d%ata can be.nai nt ai ned

gl obal | y BY2SHRATEBYCLIGH POt OF BTG QP SFared W?ﬁ%aﬂ%atﬁfﬁéle%%d??é% s
and/ or DN§F 3&4M& SomW thiloRAGH IONRemHRRORSRbkaHIObF JRRneEr ver managi ng how
the performance data is used. Accordingly, routing information may vary
from one DNS cl®#dnent / slavsr6lt o abot kgstem [B0GLitedNin Claesk b nebemowiheo
Figure 6, .,in an illustrative .exanple, assu hat .t he.DNS seryver ,conponent
129 'has  SIBEEe THEOe BOHF & BATHE dorBHER: MaDeHS! O BS. P54t Boe pi
of the | FRyagdnessalRbidfe resource cache conponent 126, the client
conputing device 102 transmts a request for the requested content to the
resour ce cacheotigiponentClag®.62The Tlesaystem cac lrecidnpondilaust 26 1 priodksses

t he request in. a manner described above and the requested content is .
transm t tYPRGEMhe client conputing device 102. [0052] Wth reference now
to Figure 7 ONC.BHRORIGEA R & BRANES bsdldlddngil Acdifilth HRULE heborkhe CON
service provider 106 for processing a resource request, as well as

per f or mareericap@vakesoshatiadheistdond asohyiknepihthel pesage decludgqueBNS yartdr be
described. One skilled in the relevant art wl| reci ate t hat

ap .
act i ons/ swEpeneRithatiecgives A spBisasiE DRbosry Fem sfidhedtgingflegice Bhetgifiny
conmputin i o} n S i i SELVI §
o ovi der i tPEERHIBRANGNT (oAl LR JEh LR, Mhiled AL SN BE
bei ng gengkealative peodiroé idediibyr, tude wEERrsiBe VNS sqpvanih der set @l neawarkt ot dfhe
followng illustrative enbodi nents should not be construed as |imting.
[ 0053] AtPrieBeskis posrablsi@ of the DNS server conponents 118, 124, 130 '

receives a C g g identd fier. -eviously
di scussed, %eﬁﬁ%ﬁ}%&g&%eﬁégﬁ?ﬁqu% n?%é&gawRﬁ%F ﬁ%t %‘l‘aédng@e%@}ﬁ@é@é‘gd in
content reeaasiesciityd i ted drigihalcesvpiteireguesiedndce 102 and previ ously

provi ded by the content provider 104. Alternatively, the resource . _

i denti fier carraabsl edrrmespondentdyiag dRanvdensg awhe mpmponst ntheebeatder
DNS server, iﬁiﬁ%ﬁ%gese to a DNS query previously received fromthe client
conput i ngc Hlé)vfc . The receiving DNS server also obtains an | P address
associ ated wi tjpizohe DNS [luee)s3f r om idthobdeamestingg client conputing device
102 ("query | P address"”) at block 702. The query |P address can correspond
to an | P addr @b®iwhg thBNS ey lsonpucliong ceaputeg devigayt laobit TIONS seiagol ver

j ith the cli ing device. .[0054] Next .
b ock 7o isia e BN My sheeBpbel o iRkt 18eiB A iadoath iiiandle,
associ at egsontdehidehgfictUgroyide® HAEr Rafent ddPNSRAS Gh¥RIn MR FiEsdi MISS (REver

otherw se has access to) a data store 134 mapping a set of |ocation-based
i denti fi epgespionds wta Joatent delviery reatworifseResn | P addresses (e.g., mapping a

ific |ocatjon-based_|j i fi ith a ific 1P add i fi
et il P eaBRERE S B Ml e GBS b P PERSS BRET v
attenpts to NMghenihf§ |ddReHHIRE SdRAiRClsM @edMvith tﬁé%ﬁél IPefidr&oTPUt i ng

device 102 DNS query (as transmtted via the |ocal S resol ver conponent)
Wi th the | P adttiggses destinaten dantifistbosed oh3le obthined ocquer-basePidedtifiess can be

partially matched to an, | dr i.h the datg store 134, e server
Paent 1155 o CBErBRsReT Bt AT D staar Fauforeiig © i PSSRy baGhery 1P
addr essegptifadestiRfidne8&iiHRInPNS server has not previously eval uated can be
routed based on existing data, and as will be described further bel ow,
updat es can suftbe o dINY sdrecrnmoie authoribdiveout i ng i nf or mati on based on
performance data related to the query. For exanple, the receiving DNS
server can determne that a query IP address (e.g., 128.1.3.12) that falls
in a particular group of I P addresses (e.g., 128.1.x.x) will be treated the
same until the CDN service provider 106 determ nes that the query IP
address should be treated differently.[0055] As simlarly set forth above,
the | ocation-based identifiers can correspond to | ocations directly

det erm ned based on physical |ocations37r |ogical |ocations associated with
the origin of the DNS query. Additionally, the |location-based identifier
can be inferred based on associating a relative location to known

o, . — o o, . o N . . [T



t he associated | ocation-based identifier to the query IP address. The

opti onal confidence factor will be further discussed in reference to Figure
8. [ 0057]wblexnto/0sat92a bl ock 706, the receiving DNS serverCuaisesnrionsse a POP
froma set of one or nore POPs associated with the obtained | ocation-based
identifier for resolving the resource request. Generally, the set of one or
nore POPs are capable of servicing resource requests froma region
associated with the identified | ocation of the requesting client conputing

device 102. As wil| be described further below, Figure 8 illustrates one
embodi nent of ebtaipiggastalicaative seseuse edpnfifier based pa thoiaksairyl adworkupriet dnal ity

associated with blo 8 ¢ . Si-an - . test |

conduct ety S Rt RRLemaeY heOlrst VR BRERLEES aff et fEicebog e 1o
resol ve thRSDiN@rfusr dsdlive apea idotiasd eatréspen@ABadi 18 NelectddenddNoris oierofcan
determ ne whether it is authoritative to resolve the DNS query if the

det er m negeRare:fpd resol ving the resource request corresponds to the same
POP associated with.the receiving DNS server. Lf t.he deter.m ned POP indeed
cor r esponds. ¢ At e BB R R RV i e RS IRl ver | hen
the receivi ng |pNg| ser verClagse@ansi denrehddFoPRqadst RRfing dbmpdsingnd t he.

recei ving DNS server identifies a cache serverassociated with the resource
cache conponembtdinioma BNS grery PgPmt @ chend ceospuding ulesiequérit fiest iLINS sewsbur ce
request (e, d.. request for the enbedded source) at .block,710. The _
" ecei vi ng sy JAYS Ay Pesand BRE USROS REEAReTECT RO BTG ss of
for exambgifRr 38l aphcreiR thS IRG! DNS &R &oPRENIAHs 9 aBcdnBRd dRRY &P GleRGork

conponent (as appropriate) associated with the resource cache conponent
from t he ssane OAderA nunber of net hodol ogi es for sel ecting an appropriate

resource cache, conpone at the POP may. be.lnpl enent.ed. [.0059] .

A ter nat i vel y SN dEa!aibgn 51 eI BiERE Fot CPREEE P GBI SIS o
anot her REB.Qfe {dRLHEIPNRES VhABcRIRVindRMatdd asReBideRER thdRliERC&IY kg DNS
server is not authoritative, the receiving DNS server selects and transmts
an al t er nlavicvewhasinuhe échdeniiffinetiontis bbteimkd T inGpevitibh catresponding eme

enbodi nment , the(gre ei vin S, server identifi.es an appropriate CNAVE
£ frasgur fo

cor r esporttfiRy & Staaft Satﬁd‘_nf)‘r"'g QP the CNAME to the client
conputing deviGgshdno e Qitélﬁbﬁ%lﬂefso@cé N8EfHer PNSIHS QUM c&ﬁﬁﬁﬂ{;ﬁ@éﬁceﬂ&
124, 130 then receive a DNS query fromthe client conputing device 102
cor r espondiengin the dlfemaGAMEoUrth elentfitn indudd@Onfolreatiovefoucasinga [AE8iqeeynio bl ock

708 and continues to repeat as propriate. [0060] Alternative Qr . =~
Addi § 1 ondrsolst Kbl s FREIESBOINEG O pihac CORER CBITVEY efeHIffe RiREgFe e he DNS

server i Lt.atl : ﬁ.lﬁgg- I L\ . ver may
mai nt ai n%g eélgfgﬁt%rlolg ﬁeéﬁf&ll\l/ggg ?ﬁat eggﬁ@g@?féﬁghéﬁﬁgkﬁg@?%s g‘ietr’request
routi ng procesbiagndasetscguergdolgs ajubivciréraghe nBermfeotrpetifiDibwer ¥ € eecpndvi der
106. In this enbodinment, instead of determ ning a POP_associated with the
obt ai ned Nt s¢1verh Fesein ithge pithsequept BNSAweKk conespondietor e alignat vORSOWEs ver

can determ nat i i t b §ii I i b D i

acat | on ‘PRARL PEFRSAE (R0 hER’ lpilRhy, BESRRL JpStetblolidkl'Sud IRl he

bel ow i n s¢@he TNE serl@ cbtgspoadBtoahe bbmelt d8RGery hbevolNGEreies prvidery t hi s
alternative enbodi ment can then sel ect an appropriate CNAME of an

al ternative POPolArgtc RbCARCEENEY iRt dresteronst PYR scaehtt? ideakilian easBe or in
conbi nat i ' 1 r ' Lter ...at a block
716, " 1 ne CBRPEP o paSbE BB R h ellofo |tRBEE B P W 1
resol ving t he trepghietily in@stuRsibn ddshtitifing itleRlchiiedoeiche cOmPORHad ahd Slient

det erm ne whet her any updates to routing information associated w thclient
| ocat i on cpmpWiEdavéns- shoul d be made. As nentioned above, the CDN service
provi der 106 g, 0! | echyperkor mnce, dat a iabiAny, I B, delig:ghie above
process or after resolution of the CONt ent equeé%. Re Service

provi der o&aﬁﬁ%ﬁ@ fitNONP &GS Eont Heliarlcbophmd Reidor BERGONSkaval WhkRek 716
to detern ne et her any updates to the routing data store 134 should be
made. As thgi fitst DY ayarneprrerponds et fibd renuested gesonge @pd avhescin dhoBIsaNS wi t h
client location infgrg@tioQ iﬁﬁlude tfor exaqple, updates to query IP
address 9 TI'SCHFPRIND RIS F???%Feﬂﬁﬁﬁfﬁﬁgs | ocati on-based identifier to
destination identifier mappings, POP distribution allocations, fail over
list entries and distribution allocations, and the like. [0062] In one
illustrative enbodi nent, the CDN service provider 106 can coll ect
performance data to determ ne whether any nodifications should be nade to
the query I P address to | ocation-baset8 dentifier mappings hi the routing
data store 134. For exanple, if a first resource request associated with a
particul ar | ocation-based identifier results in poor routing perfornmance,

o e r o o o, .




| ocation to designate a new | ocati on-based identifier associated with the
query | P address. Specifically, in one enbodi nent, the CDN service provider
106 can awi02a10man9entry to the routing data store 134 meppiusgomviessgeery | P
address to the new | ocation-based identifier. Alternatively, in another
enbodi nent, the CDN service provider 106 can nodify the existing

| ocati on-based identifier to at | east partial |IP address mapping entry,
which is associated with the query I P address, by replacing the existing

| ocati on-based identifier with the new | ocation-based identifier. In a
speci fic il usthtaininge quenoll addiess assnsiatriNvil thy Gt PRov ey ahths fEsihDlSe t he
performance data to determne to collapse two or nore | ocation-based
identifiel tO at |east partial |P address mapping entries into a new |
si ngl emappi Nng @diiiig d Heash-bdsed i@ntifibt 8ssB@hicl &livh at RastCDPhrsier W s@irgysovi der
106 can use the per?or mance data to separate a current mapping entry into
two or notosesEpginggodhet gies IP pddes) from aanesting data sisseli wiranein thef roating daour ce

t i af ed with tjcul ar, | ocati ons i dent i f ] It i
boar -t outdig Tedied Ariteitantiehl s B R RS0 BB Mg e il eter er m ne. t hat
the query IP %%ﬁﬁ%tﬁ%&mﬁsiq‘a §&0or 6 Mddafibebad¥BRRINAGSH ar e accurate,

but the associated destination identifiers (as will be further described in
r ef er encecollectiigqerforBargt dblacssocBOS) with trafrenisseroed the Gt FRROPsst¢dIesource;

di \ d. ification., In,this I t he - CDN [
o ovi dor may BRI HE POLSE HR. e G0 g et SRR R Gl AT G BB i 11 er

mappi Ngs 19EatfolShas Bkt f 1 BB RENAR hOHFerd 35 9ddradsed Wi th the |ocation
and/ or destination identifiers. [0064] In yet another illustrative

enbodi nent, a ghtahiapial setgndddNS ejuegt frorg teaclkenPORmpaingdaviaesp ersdéang IINBVE) i n
a set (such as at bl ock 7%33135 as further, described be%gw, at bl ock 808)
can be i nctekWhFrgR themsern SHFR SPTTBIPORES 10 2 SSheRd rBUSECAFPFRS: DNS ser ver

selects a POP/Q%\LYE% etofll IS %}py‘ da RmoaRiphhdel 8ScatiGRbagti MR iera Set
of POPs may ber I den iq%ise%oas cor rcgs oﬁ%i ng to appar'ti c(ijallar gesti nat ile(gn

i denti fi essscaatend With e duaryt IReaddobes cff thb elerb ebmputing desfcer ence to Figure 8. The
sel ection of a Parti cul POP. from.t he @S% can pe, based on I stribution

al l ocation. FdP4kanpl e%lﬁll‘*?@ 66DN slEFvINgEBopravicalrd 1HE-HES B Ve B ee
POPs, su S i 8C I il Coast
Regi on 01SL E)td ﬁ%d n?%ﬁedéﬁgtsgt?ggfgﬁtﬁr%?tﬁi getgi}g%g{}g?asépg@sﬁ% ?‘E%ﬁ?%lﬁ gllfl ocat% ihon may
provi de thaicididiewitiedictdlientRomprengdedcc0% of the tinme, while the San

Franci sco and Los Angel es POPs are_each used 20% of,lh':gﬂe tipe. cc.orgli ngly,
in this illustPH8]ve entidarseédt, ohonaclhad s regitsd Thiseuser uehiey) S8 ect

t he P@/g@}g&{gj i i phd t: , at -
ti mes bas on%‘%go%ggsregslg%ﬁ I ﬁg&gg%ggﬁ H%r?%g%gistgﬁeﬂé{iﬁﬂg a%ﬁ%%\%f? ég | ower
pr obabi | iwiyh & cEelteomipating devidehi s case, the probabilities correspond to
antici pated performance of the corresponding conputing device. The

service provi d8H4h06 catlmsaioBor JdeiBFRahEE BrilgRM ‘f“lsﬁg“rae‘ﬁléf’é%‘fle'ge
resource ; r te: T Y S Y rther
embodi ronPatef PR RHER AT SRk Ehat B3 Firklly RIBRANAER wltn L "
net wor kK tolightfdognpiiihg @&ticeon. Moreover, in other enbodi ments, some of the
POPs | ocated in a particular region my be omtted fromthe initial

di stribution d9148tati on Clausa 6Pnst dae msthode ap deasited i i8d Glansg Pai IVAFEFD | j st

and used | fpne of the.original .ected. P ' I . il over

st may " D8 Fls AR B SRS Rga Tk Syt Bl LG, IR, 1

the 1ist mapiddthe gieralis addessup drtipdabasedionbaed idnmtece data. [0065] Wth

reference now to Figure 8, one enbodi nent of a request routi ng subrouti ne
q

800 for sel ectl?gl a POP GasedPat edhai nisthode af otesitedninofClause paqdstding

client co i ng,device will be described..One ski.ll Nt r t art
| apprab e BR R Hantore R BRI R T B Sl Baty e SRR

i npl enent@gk 18Yst PAGAOIP JMBR¥ES ﬁﬁfmﬁ% eitgy S itees/daRaNenEbh Saddddtiendifier.associ at ed
with the CDN service provider 106. Accordingly, routine 800 has been

| ogi cal |y assd@li4dt ed as (asisaglper fTbe muethpd as hisciONins Edayise HSproiereiarthe 06.

[ 0066] At decisi,on bl ock 802, . re.the receiving DNS server of the CDN
service ﬂPWﬁgé‘ﬂ&f%Sﬁ?gm&%ﬁa ﬁg%eﬁh ﬁ??lagﬂ%geéefvgc@tor associated with the

| ocati on-based identifier (fromblock 704 of Figure 7), a test is perforned
to determ ne whether the confidence factor exceeds a mnimumthreshold
value. If the confidence factor does not exceed a m ninmumthreshold, the
DNS server assigns a default |ocation-based identifier at block 804. hi one
enbodi ment, the default |ocation-baseeé%dentifier nmay correspond to the

| ocation of the receiving DNS server. If the confidence factor associ ated
wi th the obtained | ocation-based identifier exceeds the m ninmumthreshold

o, e~ NN o Y T N Y o, . o N o o e



CDN service provider 106 to determ ne a destination identifier at block
806. [ 0068] Returning to block 806 of Figure 8, in one enbodi nent, the
recei vi ngowONBiIiErwer determ nes the destination identifiper/ise@ondisng to a
manual |y generated table fromthe data store 134 in which the destination
identifier is determned as a function of the |ocation-based identifier.
However, the receiving DNS server can al so provide an alternative
destination identifier in accordance with a manually initiated

adm ni strative process. One enbodi nent of the selection of the initial :
destination i d8mslfier ddlduselVd. manliigl mpthodi asi recield aalrvlaisst ¥ ht wherelr Bgess

follows. [006 j_an_ illustrative odifrent. _the recei.ving. server

i1 zes TS Tetisys gendiisiuty S0 Reppeherevsel Sreuleld B fter s o
desti nati@mdudapbitditer s based on vector mapping and additional CDN

adm ni strator mani pul ation. The destination identifier corresponds to a
definition of [Al49¢ogr apHileused@i on € orplass ingecdiné iorClavseetd.ovhereinnthe(e. g. ,

a West ast. destinati op enconpassi ng the .states.of Washi ngton,, Oreggon and
Cal I for ni T OPERE oI THE B BaRbel AelHes ot i GuPShoie BT vy b aeitHe
defaul t desiduRag u@ncd.dentifier in accordance with a manually configured
exception proceSs determ ned as a function of the identity of the content
provi der (as dbtdined t Hileusgl¥4t he Thenmeilibd prsoxecdedt i ddausef 6B rwhercinuded i n
t he DNS query). [0070] .Ln one enbodinent, .a .adm ni strata an override
the al oSt bR Bt BN R TORORTe R i [OBicRt Peos BB e b B et Bt e
identifi ecroﬁltpugg déxaiml e, the DNS server can utilize the content provider

identifier to ensure that the content provider's subscription with CDN
servi ce provi dersip06 al l@essedént erthet methed sasr weetded iolsuse @ svharaini dn
identified in the J tabl e. As another exanple, the content provider
i denti fi g?caélﬁﬁ‘ﬁ’ﬁ%edﬁ%ﬁ’éiggﬁowg?%é? é(ﬁgf‘tﬂ)" 8U8oci at ed with an alternative
destination i gy 11 er iGaiedibst il foiba| R3%kidl RPTCINRR P, VRSORT G
resource requests for a particular content provider anong several POPs
(e.g., taclatia theadsn iscinfigredoused bn raacusesdistiohost the selagveelosetiorpage kuoana
single destination by offloading to a different destination). [0071] Next,
at bl ock 1888 hased on the selected destination identifier, the receiving
DNS server sel aP ali thathave pgen
manual |y det erlgnfst% d byqtqédsgng adr?l%i@tgtrhg??rso{egﬂﬁﬁ}:gg%ﬁe 6fwser1vi c?ng

r esour ce relatiuelptstionds idférecd ebeed od laathcd @gbineadonon. 1 f nore than one POP is
identified in the list of POPS, the receiving DNS server can select a
speci fic POP 4884t di ng &laysedBf i ed‘di:@ﬁmt%mpgﬁmf‘amdo@a@%ﬁomﬁmsmgie
correspondi ng ] i . 9N ; 9 inhed

di stribution ggf‘%@é‘? ?giﬁ&crglﬁgﬁgjegeﬁgﬁg lfs‘?%g“c/‘?‘??‘g%‘g‘“%gge kgﬁ-%ﬁ%ggl{v%ul ar
| ocat i on~i1Rses tHed@st ]DNSQ[ueﬁchﬂ@Sﬁdnﬂ@td Dfirst defibitéd fxourbeiakl Fhatini thelfirsdn

al | ocati ons can be nodi fi ed based on processed perfornmance data as

di scussedMbasrEct ooTPRdTive ¢aagwit JelHgnOnesved sgBfict hen det er mi nes whet her

oS server evariatie EARRO PRy HRBL AR B E RS el SRR en 1 n

i nf or mat iseRed:Ndi cative of the availability of the selected POP to process

incom ng resource requests. If the selected POP is avail able (as indicated
via the POP hehlaiting afleeatienibesgd ideniéfigreassgojatedy Wit sleasy @rpaniaal P a4dqEest he POP

sel ection from bl ock,,808, cqrdingly, the cess Will return to decision
b1 ook 70BoGrPRNgnR & 8E Ay tE SOt s b RRERERE ot ver 1 ot 0

authoritati Ve,resbh@n%ﬁ@@i‘réﬂm EINGy BedeMeh theloditim-PastdNiMEifidiat Wi ll result in
the recei pt of the S query by the selected POP (or one of a set of

i dentified POPslecting pehowesrse dath essoeiatedt with PeRsmosioasplothgshitsh redvestedir r ent
POP of the receiving DNS server (i.e., the receiving DNS server is

aut hori t &PV} the receiving DNS server resolves the DNS query by
returning theybkimddb@ss @forkdagos &f ﬁ%'rbut[r%zm §1BreCAGRSAEPVRATRN Uy 1t he POP
as the CNAME does not necessarily need to be provided (unless additional
request radressny they deaseimpytingldevige biseg loafenpartdymaf@oiz8] 1f the sel ected POP
is not available (as indicated via the POP health information), the

recei ving DNS server can select an alternative POP at bl ock 814 to process
the DNS query. In one enbodinent, the alternative POP can be selected via a
failover list of alternative POPs that is manually set by a CDN

adm nistrator. Specifically, the receiving DNS server can select a specific
alternative POP fromthe failover list according to a specified
distribution. As simlarly described dtfove, processing will then return to
deci sion block 708 of Figure 7, where if the receiving DNS server is not
authoritative for the alternative POP, the receiving DNS server returns a

N IAR A~ 1 1 Y - A I~ o - .



or "may," unless specifically stated otherw se, or otherw se understood
within the context as used, is generally intended to convey that certain
enbodi nernwe 20malsade, whil e ot her enbodi nents do not i nclPadaiS2@e0648i6
features, elenments and/or steps. Thus, such conditional |anguage is not
generally intended to inply that features, elenents and/or steps are in any
way required for one or nore enbodinents or that one or nore enbodi nents
necessarily include logic for deciding, with or without user input or
pronpti ng, whether these features, elenents and/or steps are included or

are to be per fegiBgiansesend BAStqusH ﬁ@méhﬁéh‘?%ﬁmputlwd%]w%;ﬁ $FRERES

descriptigns, .el ) C i f i q$§% | bed herein
and/ or desﬁr‘éze 'ed e?‘%{Et ee3e3§) da@t@éﬁ f% #g%?%gﬁgﬁ%gqv%%gg%ﬁegg?ss oogdjug(ge’pot entially

representing nesiiias, theegred SONST qiey theed oaf tieodpdabd gbutinc infdenaige or
more executable instructions for i ni%léerrenti ng specific logical functions or
steps i n askecipgedeihdhe guerePrddecss pbihe shiprtLOMPHENSEYI§ec| uded Wi thin the

scope of the i ment s~ descyy bed-herejn ;i i.ch .el t Sq O clij.ons
may be_deletegﬂpgiecuteac%ﬁ¥§%ﬁ o?ggrﬁ??ggl%%ﬁ%ﬂéaéﬁﬁﬁgﬁgd?%cﬁgéggﬁhk

i ncl udi NGrogtHREEAD SR ihylueanse qgagtgmdial 1P addrBss't6 V@atién-Bisa idendEpemdppiggon the
functionality involved, as would be understood by those skilled in the art.

It will furthdPl3é appr eelpesedd. t halkhet mecthiat aasameriise doriplewent’s. debieinbed
above may be.stored on a.conputer-readabl g. medi um and aded ;i nt nory of
the conpu Rt EiEs T PRETER FabREs oL AR ARETER Wi
readabl e gh@thAgtct e GAARM GdaRYa6LHRARSGOTIRAMERH Bsctittdl] dsthah&igubeNP
DVD-ROM ‘or network interface further, the conponent and/or data can be

i ncl uded dddreas.si ngl e device or distributed in any manner. Accordingly,

general purpos nput i deyj,ces be, configured to inplenent fhe
processes, al géﬁ}% ns angﬂﬁ]éﬁergddol oﬁ@yo‘}“ﬁpﬁ ol gg%} at s@gﬁieu ’ v&’v%eﬁelphe
processi NG, ARFAOthePbERS U shire IBRPMALs Rdfmgdathew R 96 1&OIRAREhE descri bed

above. [0077] (%)ause 1.7 A nethod conprising: obtaining a DNS query from a
client caommpingihe destydR address th ithesupdBg lemtivebasedhidengifinr.t he DNS query

corresponds tq equest ed. resour associated wi.th an griginal resource
identifier prcw}asgiad by aﬁ%ﬁ’?t nt ;cj[ﬁ“@vi“beg]?‘)dgr?é frerd; i t(ﬁ@uéi :ggt ngerver_

correspo i R A e ¥ EQstiRPLAM NG R Yer! P
addr ess ggédé i a tggggm&tfr%t%ahe tDNS qggir yS at tfﬁhlgéfi rs%g1 ser vers; obt aieﬁi ng a

I OC?F idon-tb a?helit rpdma: IhPf :icblres?mpingte?uy wiithiHhe h@ﬂa@ddpwtﬂoﬁ-mmfriéggifmd af_
confidence factor e cqnfiden actor correspondin o] egree 0

confi dence asdBEPht ed wi ﬁuSF%‘é' g@ét}?%{g?f{ 8% rft“’l”F@3 &5 ?"rsgr?%bé@@’i?nﬁﬁfﬁningi er to
query | P RAALERS iaRSAGHH LORpride LEMAPsHoNYREBRS 1okRfonCRRE] HRAGRed BCHOT
exceeds a tﬁﬁes 6?@ vg?ue;&??jtﬁe C ﬁ?@deﬁ%e factgr efbeeds t he ?hreshold
val ue: ddtat pamiahiP addtestmagfingentiidentio fi gnglaswatombadd wildnhifiehe BNSagjuery,
wherein the destipation identifier isggeternined based on the
Ipfﬁtiﬁnlﬁﬁg%gjWHE%F@@WéWFY§é$€éEﬂh§P fﬁ@?ﬁﬂ%@#goint ofgprez;a;ipanpci?Fed
Wi e con eliver Wor K 156rMLG81 Vi gt based 7an : dination
i dentifier; d3?%$ 'ning(aﬁggﬁer t he f?rst %ﬁ% ser&%r I'S auihorl%a??ve to
the DNS qust yatiabBladdicdshe lseltieatbasednietemidide papphigsafacip heseaceorrespodding t he
first DNS server is not authoritative: obtaining an alternative resource
identifiéPn%@§@@ﬁﬁﬁﬁthe sel ected network point of presence, wherein the

al ternative rggayfce i dehidiset | AGLULREAINTOr AR ' akBUSENyRrGNS
query to resol've to a domain corresponding to e sel ected network point of
pr esence;uplistapsthit téuting ihfemalidrecomapisée nfod¥Pimgake taleing idkiaestort dasddeoncthe ent
conmputing device; obtaining a subsequent DNS query fromthe client

conput i ngetfermanse datadyswdaing brsosiidepes facis spapspondias Subsad rarirapnt Buer y
correspon o t | ternative-resour.ce | f I QVi h nt ent
del i very a_ﬁéﬁe\%\%ﬁekggaetr%\?i %aese(gidc?\r}iﬁf&%rr %grgqlé\? rané S%?fr%lggedvﬁk{% Fllge_r (%%/el?gﬁgél@%ﬁ% %Qser ver
IS autho&u&a&bﬁguﬁ@ga&guﬁubsequent_DNS query; ;electlng a cache conponent
for providing content associated with the original resource request if the
second DNS server is authoritative to the second DNS query; and
transmtting information identifying the selected cache conmponent if the
second DNS server is determned to be authoritative. [0078] C ause 2. The
met hod as recited in Clause 1 further conprising assigning a | ocation-based
identifier associated with the first DNS server if the confidence factor
does not exceed the threshold value. [0079] O ause 3. The nethod as recited
in Clause 1, wherein the destination identifier corresponds to a geographic
regi on enconpassing a location associ atled with the |ocation-based
identifier. [0080] C ause 4. The method as recited in Cause 1 further
conprising overriding the determned destination identifier based on the



a network point of presence conprises selecting a network point of presence
froma set of network points of presence capable of servicing resource
request s woeomiEr®d with the determ ned destination i deRCTflises09/0p3082]
Clause 6. The nethod as recited in C ause 5, wherein the network point of
presence is selected fromthe set of network points of presence based on a
distribution allocation. [0083] Clause 7. The nethod as recited in Clause 1
further conprising: determ ni ng whether the sel ected network point of

presence is available prior to determ ning whether .the first Dgls server is
authoritative ¥ he DNSlauersp- baskdy BathoReassErHed 4 Glatsrof % pBsRE Be

i BT ‘etsort BoTHE
i ntai 1o s oy SRl A bathadhl BRRAE: 17 RYFIAER Bentir,

net wor k paigHingf presence is not available, selecting an alternative

networ k point of presence. [0084] Clause 8. The nmethod as recited in O ause
7, wherein t hdO34hi | abi 1Gleysed. t helbsemstliady asetwdie®k Poilausst 8pr edlgieia | s

based on heal.th informat.ion indicative of .the gvai Y -Of l.ect ed
et vor kgt gy iR r IR bR T S ERE Bodimife Mo M doR B BsE)

G ause 9.pcfioamamthieh asthr @Cub&ded dedtnatice identinBie t@rdypSRliBC td Mg Riation-
alternative network point of presence conprises selecting an alternative
net wor k pukest idetifisr essepiatediwibntha apery 1B eddressi st of al ternative network

poi nts of pre . [00 cl.ause -10Q. The .net ho raciteg i . 9,
wherein the aﬁﬁ@?‘ﬁati ve%%‘_fs\ﬁg?k pc;ﬁ%ﬁtmg&logragsgﬁgee@?% (2%1[&%0 éd‘g]fl%% e
failover rhingls Has S€rOMrBedinglubdrdtiverk FOihQeRpr@Bnce[RAPTgsEh atifastlche ofhe
method as recited in Clause 1 further conprising: if the first DNS server
i s det er thlogation-bascdigendiiers and the degisiation jdegtiiereache conponent for

i di t ciated with th i gi nal - t; .and
Cransmi (0 ng. 1SHmat | o PREAP 1 yi B eRan@b i B iR ol by She g g
G ause 1ZnodiRengdME RAindSnfoffht@ontbriskAmsgifding tHelrB@inCARPEtbE HaGedMethEi di ng

the determ ned destination identifier based on an identity of the content
provi der .peffoogaice Ghtawrgth @BupdTted ngetdib goims of presanedimiappi@Eause 12, wherein the

determ ned destjnation identifier. s overridden.if.t co nt, pr.ovjder's
subscri ption fkﬂéﬁ the c ?‘éqﬁtgbdel i@gr?et%?v%r%%%{m Elgalﬁﬁr;éﬁ?d@l?ee‘af}e “not
provi de fn@fw&?@%ﬁl@oftﬁ?e&[ﬁ%egggﬁyﬂi Anéle@iRrBeasd Mdjch@hscor responding to the

destination identifier. ause 14. The nmethod as recited in C ause
12, wherein tHel6det er i fdahsd@3t i ndthe omethddntai f resited sinoWdause dlen vitferdine
content proyjder's subscription with the cantent delivery network service
or ovi der TGS rafing o Brata cOmplispi UL He DTSSR BRI 15001)

A ause 154+ 1A QvidsSa B8 Ui dh FoAYBEeationWher ei n the query | P address
i's associ%gt g%%vﬂ%?h thé&%ﬁﬁt co;rput]'}qr?g de(\:/i 83. [0092] C ause 16. The :
met hod as recijeisd] i n C dlasec 93,  wiae encthodhersqueited [P Claide e85 wierassbei at ed
with a DNS resol ver conponent assocjated with the client conputing device.
[0093] Creiide 442 sitig befotokdes ackrlateT Jﬁ}tcﬁga&% i‘?*“wr‘]r]érpé?ﬂ% Yhgresence

| ocat i on, LSRG fle o Fick Ond, RMSieCAentBGae a4t 3fed
with the n?ﬁ?@%f %%%%Hﬁgallggﬁg%% 16’5%1]%“0 auseel8.e The neteﬁoggﬁgs recited

i n O auserebenashfor eesolting d DINA igoerybasadatedevith flicequecp 1P emidossl showdd aht ogi cal
| ocation associated with the, cl {Aﬁéﬁ .conput i n%édeyi ce,. [0095] O ause, 19. The
met hod agereek meints ©f areseaes ideniified & dhe RETWOBE ROIEH Ob FEBEENGCHBAPRINE: be
corresporag%@glgbm% relative location. [0096] Cl ause 20. The nmethod as recited
in Cause ) erein the relative location is inferred based on an

associ ati on ofjotishe rel atiage bdcat Tae tetmdkaowecitat dhi Ghausg 0087 wietanuse 21.

The nmethod as recited in Cause 20, wherein . the relative |ocatian iﬁ
i nf er r ed mAdsmadhe roatiaa syformFtonrRIPE e Hod Blinging reEing Hatasiopsbatsd on the
conpri si ng. el . a client computing device at a first
DNS ser v@rg{foﬁ’ﬁ%?ée?égggﬁ%a%d%ggi%bgéﬂrﬁ%sponds to a requested resource
associ ated W fdu7en ori giokalse PgsouTae rhetBod iak i regitedr BV Cliede 8, avieesih ahd

provi der and wherein the first DNS server corresponds to a content delivery
net wor k §BeYilR addresstiapssprigied vihahg climt sopedng disci ated with the DNS query
at the first DNS server; obtaining a |ocation-based identifier associated
with the query | P address;

42



selecting a network point of presence associated with the content delivery
network service provider based on the | ocation-based identifier;

det er mi niwgQ 2odvaishwe t he first DNS server is authoritati PeTius2a00@643NS query
based on the sel ected network point of presence; and if the first DNS
server is not authoritative:obtaining an alternative resource identifier
based on the sel ected network point of presence, wherein the alternative
resource identifier includes information for causing a DNS query to resolve
to a domain corresponding to the selected network point of presence; and
transnitting tAFIAl t er ndtlivss Wesoucemethofdt 45 resited dn (Hausel Penvhersigpliei ng
device. | . i i :

Conpr 1 51 1 el er e ey Fog el B TP LS Ll AaRE S 0B
query, whengiutingdt@ed i ng a network point of presence is further based on
the destination identifier. [0100] C ause 24. The nethod as recited in

O ause 23, whdPERh the ddawsedat i o hed@gthpdiasy recedion rlpnsged: aghereinyhét i on
of the | i 0on- bas .dent | ] [01 ) t .ecited
'n O ausdo R TRRAS R G ek Bol 87 Rhartb RGeS s B S0 8 ol
geogr aphicompegh@dewficonpassi ng a | ocation associated with the

| ocation-based 1dentifier. [0102] Cl ause 26. The nethod as recited in

Cl ause 23 fur tihEB] conpr iErusg 9dver rlibgi mgthoh easgeeibedviih ddase T8, nakdrein the

id ifi d . dd i h i der. , d .
e et hagen Bt bl i b EEPhttoSls bR POk Heabh il P InCK R, 7

provi der compakb@ifect. based on the original resource identifier. [0104]
Clause 28. The nethod as recited in Clause 26, wherein the determ ned
destination i dedl fier i(Hauso@Bri ddda methpheascrspiteshin Slawe & whaseibstbei pti on
with the content delivery network service .provider does not provide for -
content tl%caﬂgn'g’ﬁggiliji%‘g'%lf:¥8‘?ﬁe§p 9 ﬁé%ifnbvr? IE%E\%I’)E.Spond! ng to the destination.
identifier. [ ] O augga@99The et Retlo@as! R6iddeth iNavsk 2085 8vtefein\RET €1 N
the determ ned destination identifier is overridden if the content
provi der 'reagubkertiq isonfametdbas¢k on antassrciation afethg relativolokatger i ¢ dnpwovi der
provi des fOﬁ use of an alternative destination identifier. [01Q6] C ause
30. The REHOR as recited in Clause 23 further conprising overriding the
determ ned desgizgpt i on icdanRtiibo.er TRASRELON ok hecid @i 0Bdust eBOUIESein the
identifier, wherein the original resource identifier provides information
associ at eclatnie lncaionas inderrealt hagesl celstanppatrifomatident i fi er. [ 0107] C ause 31. The
nmet hod as reci in Cayse erein the destination identifier is
ot or i ned badbiTon an CUGRE (D) of CHEALGIPUHE SBRBUPEET . [0108] O ause 32.
The nethod as a_rl%ﬁﬁﬁ%gathr&t(% HiI6ai3 o VST Birflalt MErd @S LB QNI e bdsber 1S
further determ ned based on the obtained | ocati on-based identifier. [0109]
Cl ause 33denfifier mepdiog; asd recited in O ause 23, wherein selecting a network
poi nt of preser}pe co [Si Ses gel ectin int, of presence froma

p ' 8

a netwark po
Set of net vor R IEGIKELOTE POpF el Brecs ARaprEd srttb rne AgiYoak BEANORS Retitiest o
associ at A ] i i i Lhihelr.. [011Q d ause 34.
The nmeth %%\%&’P%%%}f&g |ﬁ{5{é‘lgﬁgrelp§%ﬁﬂmérsg§bﬁ 1? ﬁlggr?lgel%;?\%rk poi nt of presence '
i s sel ected fobmt heirseDNSf queet Wonk a phicmt engfuting eleeive ext halSst DNE gerver,

distribution allocation. [0111] C ause 35. The thod as recited ip C ause
22 f ur t h&fherhnheifustdgNs (ﬂlé‘?lé(rcﬁfrﬁ‘mﬁ’ﬁg%\}?ét 5 redHesteEIcE T P S WGP IR throfiist of

presencer il j Q. 1N aer the first DNS server is
aut hori t?tl\.%v%@é C?ﬁéﬁfﬁ@ t?i&e@teggéﬁwe?ﬁ%%g%f ed network point of
presence; if bbeirselg@edyeld akkraverdssqetited with the ERanDBISI quedy ai thebfigs DNS

mai nt ai ni ng the sel ected network point of presence; and if the selected
net wor k B8V#t of presence is not available, selecting an alternative

net wor k poi nt . . . . Lecht i

G ause 35, wndbah e REAE e A el CHaBeRy U LOHITH BEACE (il

pr esencecigeshasditly Rthd gadrly P hddreysrainh die rbtghgcdid Merepf the availability of
the sel ected network point of presence to process inconing resource '
requests. [Olespivet t BIS qrpey besechertthg docatien-pegdiidenéfigiise 35, wherein
selecting an alternative network point of presence conprises selecting an
alternative network point of presence froma failover list of alternative
network points of presence. [0114] C ause 38. The method as recited in

Cl ause 37, wherein the alternative network point of presence is selected
fromthe failover list based on a distribution allocation.[0115] C ause 39.
The nmethod as recited in Cause 22 further conprising: if the first DNS
server is deternmined to be authoritati®e: selecting a cache conponent for
provi di ng content associated with the original :



resource request; and transmtting information identifying the selected
cache conponent. [0116] C ause 40. The nethod as recited in O ause 22
further owopnieisn2obt ai ni ng a confidence factor correspomndisagonessas degr ee
of confidence associated with the accuracy of the |ocation-based identifier
to query | P address association. [0117] O ause 41. The nethod as recited in
Cl ause 40, wherein a network point of presence is selected based on the

| ocati on-based identifier if the confidence factor exceeds a threshold

val ue. [0118] C ause 42. The nethod as recited in Clause 22, wherein the

| ocat i on- basedolg@npefarEIEnss datst asseiaterr withatrangmssien ol denfiet veapsdery | P
addr ess trgsolugc%ati on-based identifier mapping entries. [0119] C ause 43. The
met hod as recited in Cause 42, wherein the data store contains query IP
address to | oggtihlerot@sethfoderibh fih eic FRERE HgS Motk )asiRiat@nhvithabe gieeadi ng a
m ni mrum t hreshol d confi dence factor, the confidence factor corresponding to
a degr ee dgfircenef thelelicns campwingdaieliased arHie pedeorrmage éftat he. | ocat i on- based

identifier to ery |P a s association. .[0120] d,ause 44. Th hod as
oeited Tn O SR AeLoROBAR By I TS s S BB UMHRE aH s BRE TR T he
client coppét,iwigrdeiticGeconddIRg ubdyausespdads hheset@idneguatedrepui@daidn O ause

44, wherein the query IP address is associated with a DNS resol ver
conponent assdetoditetic ggoond DRYS gudre hased onpla wirdgtedaviiite inf@maipn aisacisied 46.

The met hod recited.in Clause. 2 wherein the | ocation-based identifier
correspoﬁ”&@aﬁlgqﬁerﬁﬁggﬁ%g Sﬁ@%@ﬁ?ﬁ“&’%@ﬁ‘@ﬁé@gﬁew th the client conputing
devi ce. [ 0123] (5637@}186 47 Clddze 108t hqule a§ystc@e | 4€GediRd ChiaUSIBux2:1 0N &FIRLdInt he

| ocati on-based identifier corresponds to a |ogical |ocation associated with
t he cl i enpdgngpbe rougingeviosmatigrodadirises meddying. therhating dhtadstars basedidnetic i n

Claim 22, erein the |ocatign-based identifier.corresponds to a relative
Cocat | on PHOTIRES deth sk 58 vrdtas Ahet b5 il e eRReE 38 il 1 Fhe
relativejzigeation is inferred based on an association of the relative

| ocation to a known | ocation. [0126] O ause 50. The nethod as recited in
d ai m 49, whel®i78] t he r éllatsev@3.| odati systens dsnfrenited dirb dSleaseo 02,atvérroin

information.[ 012 Clause 51. A system for request routing conprising: a
et mere R hoSues e it cTERORT 2t T b BiCOHGrs BER FIHE: vor k
service Rp¥idehe qubEIEIELS fHe%%Hat@c?Idﬁ@ﬁ&-%b&‘ﬁdeﬁﬁﬁa{ esence includes a
DNS server conponent” that receives a DNS query froma client conmputing
devi ce, wher eili8the DNSCiavee y0£or Tbs ponts taz acditeduis t@auseed Or ceherein

associated with first resource identifjer, and.wherein the S server in
the firstRoEyiNGrRe [ATRG d81 SHre SeNPEsEs M ngRAnSITne dessadon asegl'? sjifiep |

addr ess | pt 5){(#,3“ I 5 o tain a .
| ocat i on?(ﬁ%ggdg%ﬁgﬁl}t@faiﬁg%g%s Cl %t eg ‘\Xaﬁ%ﬁﬁe{lﬁ)ggﬂagzérc?%bgﬁg\r{%g;ﬁggeI ect a
net wor k poi nt [@81pr esenCuas$0ti afhe syisten tdseraitad eimt Haksevedl, mdewir K

service provj der based on the |ocation- baSﬁd identifier; determ ne whether
the firstP Zsthey Euting BERTABHPR st 9MRTSED OHBPIINS tghery T elgc@ipnepsed

sel ect ed; pet: i e X 1§, the: fi r ] t

aut hori tgﬁﬁ%i@@ 0 {21 gil%gg;aglg{i gr?ng(;&??/sga]rae 6%% Ceg?r}ef eilrillfnlt £ P%i'?gl%:lg}éﬁfogn £ ﬂ{e)

sel ect edideatifiarts aphsttpanial [ aRlesss datawhey 8asad bhehapdrrmatdewiata. esour ce
identifier includes information for causing uery to resolve to a

DNS
domai n corresfB8Hi ng t oCiavee L&) ect bR syitamhgs R‘%ﬁi@‘i}ﬁi sp B3 efieaeinghe at
b

devi oo, [O1ATATE ARG GRRUA SR 10tnct Bophfled IFF oBBRGRIQUERIR, 1

DNS ser vaisivel dedifeepdnidirgtconfitismee fadgaeai nt of presence is further operable to
determ ne adestination identifier associated wth the DNS query, wherein
sel ecting a nBH&rk poi htauss 19 esbi SYPIEMY 36 t F6Hch die§lasise t Y, dwbetiemat i on

i dentifi . 9 . T t . i i ;. Claus erein
the. dest KNSR leulibEHRGmRton RS BRI B ke el o on

| ocat i onphraseentcd@nd bf updatink (HSQ]nfidkReSBctbdecordBporslyit ©Thast 168 bird] IPn

Cl ause 52, wherein the DNS server in the first network point of presence is
further wfsessnpdocaorpayed identtlivs nespienssecinterb stihrihe iqeeryi eaddress of thsased on
an ident] f content provider. [0131] Cd ause 55. The system as
recited ?é}e\ﬁ&?%mu %ﬁ@fgv{ﬁg‘erei n the identity of the content provider is

obt ai ned based on the original resource identifier. [0132] C ause 56. The
systemas recited in C ause 51, wherein selecting a network point of
presence conprises selecting a network point of presence froma set of
networ k points of presence capable of servicing resource requests
associated with the -44-



determ ned destination identifier. [0133] O ause 57. The systemas recited
in Cl ause 56, wherein the network point of presence is selected fromthe
set of nevaanlo/gsoimt s of presence based on a distributi enTalshaoatisos.
[0134] C ause 58. The systemas recited in C ause 51, wherein the DNS
server in the first network point of presence is further operable to:
determ ne whet her the selected network point of presence is available prior
to determining whether the first DNS server is authoritative to the DNS

gquery based on e sel ected wor k point of presence; naintaip the

sel ect ed net wdpi?qboi nt la‘bﬁeggénc ef Systyar §‘%Irgﬂe§dmn§{a\%’r QS%OW greigy the
presence .5 IL].a , ek S T t : r b sence
if the serlbgtg{?g\e/?h%r?e?d V\Of)er Kk p0|rnrt%|0§1?lgsr)?gcsa§h%gﬁ%’% ?1&64’? tl??aﬁa%ﬁ@%?%l@%? ause
59. The syatperpsas recited in Cause 58, wherein the availability of the

sel ected networ k j)oi nt of presence_is based on health information

i ndi cative of W8 avai | 48r1etl{%of Tf}ﬁesﬁgéqnéc?%deﬁ@@vﬁ? kKCBIent108s phasdience to
process i I : . t cited
PR7Q aus R Ea TR SRHE o AN bl BL R Dlking 0 SURHERAT 087
conpri segpedolraict nigtawithl drenpditéd/ destiettiat kicpofiat c@tespsreBlanee ther Riratton-
failover 1ist, of,g_al ternative network_points of presence. [0137] C ause 61.
The. syst eRFssdengiier ayosiatedvaticiae guery Whaddess- t he al ternative network point

a1 1 bcati on [ 8138 01 SuSABT T R BB of oA R I M o

conpri si noutirg decantt fehwoinklupes mitwofk fiets @ﬂ@&s&ﬁﬁ@ﬁ%@h@@ tvat Ra@ omerifent
delivery network servjce provider, wherein the second network point of

pr esence thleraipasbaseddentsiegry and he dpwivetien idsatifisracei ves a subsequent DNS
gquery froma icent conppt jng, device, ysyﬁ ej.n_the.sub uent uery
corresponds t iéléﬁpequest gltédurg%%gﬁr lgglgas sogllg a Seééc\}\ﬁ%flhﬂ} f}(gg%ﬁet é#m@ i

r esour ce nigleRirgfth@foutiap shivhedtRintopeisédNBo &6fiNetheirbutifielategOR baftIloMahK poi nt
of presence is operable to: resolve the subsequent DNS query to identify a
cache compderamnce deta prithandipdated apfenl peisteldiratcaer Weping:he ori gi nal resource

request; and mt i jon— dentifying the.identifjed cache
conmponent to ﬁ‘?@gﬁl i ent @{1:%{ gﬁ%?'ng—[h%\ﬁ%tgn Tso%gfgdﬁl gﬁ%‘és%gﬁ’ chl?%?lﬂothe
conpri si Retwodldbainty cTPredehdInappaicy iidledd dstiibi®iH alkRAIHsi ng device at ‘a first

DNS server, wherein the DNS query corresponds to a requested resource
associ at ed wi {H8%n ori gClaase l&soulbe $ydisnt idsi eqcitpd oini ddauspy 132,c oeesin

id wher ein.the first DNS . d tent delive
Petwor k. SRy HETEDba R ton e RE SR GREGTR LG TF R query
at the fpsSbrmiaiee §gﬂ§V\,Qﬂh;anqe,ﬂﬁbdlHfg_ﬁﬂﬁlﬁbﬂgﬂédaﬁﬁn_basEd identifier associated

with the query |P address; obtaining a destination identifier based on the
obt ai ned | ocat®18¥- basedClayeni 14.i edhe drstem nasnienedvie tHause t HE, fihesdtin MINS

server is_authoritative to .the,DNS ery .based on the desti nat. on

dentt 11 BpIfg Y (R ST shORE SR ST IEE <8 AEPRUCBH R LT an
al ternat hiég\ﬁihg,sﬁzﬁéx‘éﬁl trdelibidralst RSB0 Bnt RE 9GL eRbeH L RELYRIK PRI of

pr esence, erein the alternative resource identifier includes information
f or causpregerae DNS repobiiyg oDNSs gliare asspcitaiomithnthe opuess pyadiress sloouldiehe

sel ected network. poi pt of prese ;.and transmtting.the alternative

¢ esour cenfHaHt PRI Of GremeecIpRed Bl O ReDyiEls Of DEATES ChagFaesete A
met hod f gh.LB54€st routing conprising: obtaining a DNS query froma client

conputing device at a first DNS server, wherein the DNS query corresponds
to a request epipHsour ceChasotifat ethav fybtem meswmuitek ind€iusé i Er4, antlershrer ei n
the first S server .corresponds to.a content delivery netwoyk service
provi der{noggylgg SHeHG4 ’l’i’é‘%m@H@n F?TPE’PSGF&OE]&%’H@ t}qggwppg data sjoge g%‘i@?éheed with
an a|terﬂ&hﬁﬁﬁn&ﬁﬁﬂy&ﬁﬁahqg&£&{ﬁﬁB“ﬁqﬁgd on location information associ ated
with the client conputing device, erein the location information is

obt ai ned fronjli$&jor mat i Olausolt e s pbimd ystert @s arccigplpinn @ lake d1) edsteirpédreti al | P
addresses to_knpwn | ocations; .transmtting the alternative resource

i dent i fi @Y %ﬁﬁiéeséﬁﬁ @ﬁ?eiﬁﬁiﬂﬂfh}?ﬁa&@w@éﬂm\%@%?ﬁ the alternative resource
identifier includes information for causing a DNS query to resolve to a
domai n corresponding to the content delivery service provider and

suppl emental request routing information not included in the first resource
identifier; obtaining a subsequent DNS query fromthe client conputing
device at a second DNS server, wherein the subsequent DNS query corresponds
to the alternative resource identifier_provided by the content delivery
network service provider and wherein bre



second DNS server corresponds to the content delivery network service

provi der; resolving the subsequent DNS query, at the second DNS server, to
i denti fy wocamms7menponent for providi ng content associ ateaSesmleishe
original resource request; and transmtting information identifying the
identified cache conponent to the client conputing device. [0141] C ause
65. A conputer-inplenmented nmethod conprising: obtaining a first DNS query
froma client conputing device at a first DNS server, wherein the first DNS
guery corresp to a first requested resource and wherein the first DNS
server corresggﬂﬁk to a %W&ﬁ? dg[lifiv?é’?&?nhéi Wﬁ?gs@r%&& cl.)E@aW}ﬁ?rﬁ]& i°query
| P addr eqgedSpogiiake s Yisbh a&@%vifn§mg\é§olqepééfn o th%séidiét?& Wili$he SH4R
obtaining a’l ocation-based identifier associat wth at [east a partial IP
addr ess compeSpoddiicty to the query I P address froma routing data store,
wherein the roquting datz}stor inglj udes at least partial |P address_to

| ocat i on- based®¥dknt i fi latr?aagﬁ ngd e rwEEMy phEediRe 11 Flarsephy . giassinpksed on
the |ocatdQflohpsed judemid’ dfesndifll |84 IAGERMLOLIANGS HALE ARP O BiGH Wi th
transm ssion of the first requ%ste resource; nodifyrng the routing data

st or e basenipoting dreviqeer f or mance data with an updated | ocati on-based '
identifier associated with the query I P address; qbtaining a second DNS
query fromthdé¥@flent c Fili% deVF costgm & &edghdn ﬂ@@e?%r","hq}iﬁ@r@% t he
second ] o Wn sec . ~2rasolwying the
second %agﬁ"g%sega% on gﬁ-reegg%rgigt @dg{@%{&?ﬁ gﬁﬁ grgé%ﬁ)l%%gghdtci fltlherﬁl%a!s:lgécl)lgi at ed
Wi t h .t hecomputyng dvaddr ess of the client conputing device. [0142] O ause 66.
The method as recited in_Cl ause 65, wherein the updated | ocation-based

i dentifier islU8krm ne&ldasddl-on Thssvstemots resttechinaeseotd lasdisesintthel wi t h
the clie -%{TB It ' .. The nmethod as recited in

Cl ause 6 Faﬁ er%%ﬁa%ﬁgﬁégggFgggﬁggi %%ﬁgéggggb?dentifier corresponds to an
al ternative bidib7ng addCgase a350CiTht elstivht 4 tRRed lih aTlhuse oMMV tvitRecidaué ce.
[0144] C ause 68. The nethod as recited in O ause 66, wherein the updated

| ocat i ontWBEdordisnt isfintrred dasedspio an estosiatios it g rjathgdeedivndesokiawrd wit h
t he cIieg} V\ﬁ{muting devi ce. [0145] C ause 69. The nmethod as recited in

Cl ause 6 ,Ca& erein nmodifying the routing data store conprises addi ng a new

entry to the [mugj ng daChusé 022 NERPisHderhne QUREY il R1address wWirrdighdipdat ed
| ocati on-based identifier. [0146] C ause 70. The nmethod as recited in

Cl ause 65latiyigdpestinn poaferserl bgsade lpteney inéprangtion st ore conpri ses nodi fyi ng an
exi sting |l ocation-based identifier to at |east partial |P address mappi ng
entry with the updated | ocation-based identifier. [0147] C ause 71. The

met hod as recjouee i n IGmukEbdSomphshzediint thagy guéationk BndohdtidRatios magskeei at ed

with the client conputing device.[0148] C ause 72. The nethod as recited in
O ause 7Pad¢dfethsianotqeesgiisdemipdipgntadle plemgals of vardvargite he andoxstoedasl ver

conponeny,.: | t@ﬂ i i co i i [.0L49] . 73.
The neth%ﬁﬁgzﬁgg‘i egwkﬁggkggggﬁ%ﬁgéﬁhéggﬂ%wﬁﬁggﬁggg Pgﬁgéagégﬁ%%gﬁﬁﬁfier
cor r espoimthided t@ bpliydudal hdreiaalitidn ths sapeatfedliswidloduie agd pedct&DBPid Ng

devi ce. %0150] Clause 74. The nethod as recited in C ause 65, wherein the

| ocat i onfoblawae slaatifi er corresponds to a logical |ocation associated wi'th
the client conputing device. [0151] C ause 75. The nmethod as recited in

Cl ause 65, wherein the |ocation-based identifier corresponds to a relative
| ocation. [0152] Clause 76. The nmethod as recited in C ause 75, wherein the
relative location is inferred based on an association of the relative

| ocation to a known | ocation. [0153] Clause 77. The nmethod as recited in

Cl ause 76, wherein the relative location is inferred based on | atency
information [0154] C ause 78. A conputer-inplenented nethod conprising:
obtaining a first DNS query froma client conputing device at a first DNS
server, wherein the first DNS query corresponds to a first requested
resource and wherein the first DNS server corresponds to a content delivery
network service; obtaining a query |IP address associated with the first DNS
query at the first DNS server; obtaining a |ocation-based identifier
associated wth at least a partial |IP address corresponding to the query IP
address froma routing data store; resolving the first DNS query based on
the |l ocation-based identifier; collecting performance data associated with
transm ssion of the first requested resource; updating routing information
in the routing data store associated with the query IP
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address of the client conputing device based on the perfornmance dat a;
obtai ning a second DNS query fromthe client conputing device at a second
DNS servewQ 2ofvanseion t he second DNS query corresponds torPaTdsecandesseguest ed
resource; resolving the second DNS query based on the updated routing
information associated with the query IP address of the client conputing
device. [0155] Cl ause 79. The nethod as recited in Cause 78, wherein the
routing data store includes at |east partial |IP address to | ocation-based
identifie ‘iﬁ_u:. 0 6] C ause 80. The nethod as recited in Clause 79,
wher ei n dpaatiag=the t ng i nformati on conprises nodifying the routing
data store baged O[Aﬁlggmg%lfnﬁﬁgg%}ce data with an updated | ocati on-based
identifier associated wth the query |IP address. [0157] O ause 81. The
met hod as recited iohtaGlisgiaeDBS, qudne feinm anditint yomgutife dedot iahg et DS or e
conprises addi a new ry to the rquting data store mappi.ng. .the query IP
addr ess @%errhévqlg?ﬁ%%ﬁﬁﬁD?‘@—Icag?prﬁag@a8$ feAteaissied IPprEe) 2Peifid Wt e
met hod as,. i 0 : [ (RVAE j ore
Corpr i sog Faal Fubl (HBURE pRatIQEEr ) Srfpl e rteyhaui 18 el 2ol
partial Ek&#vaddresgndappi agtentielvent hdtwbtleseyickat ed | ocat i on- based
identifier. [0159] O ause 83. The t hod as rgci,t eciﬁi n. ¢l ause 78, ]y\/nerei n .
updating the routi ABRIHSHAREDNOH & i deCied VRS IS gPNRoTUsFY Abfhe first
| ocat i on]j;a@ﬁs ddentifier to at least partial |P address napping entries
into a single |location-based identifier to at least partial |IP address data
entry based on t heopainigy neosteondaised ideblbassdcautsienBid the TieryBtaddsas
recited in Clause 79, wherein the at |east partial |IP address to
| ocati on- based i defRlFatingra PRAPPIRRINGERICPrcteRGR asfoeigicd sub g wwgtcabAelivebhce
factor. : {tied-4n C ause 84, wherein
updat i ng[]%gilﬂr%eu 1?% ﬁvﬁ%}lp%% Pgﬁﬁ%@%&%ﬂég@dﬁggﬂ%@eﬁlhg the routing data store
based on the perfodemmcaindartativy thipthat DG deber ¢onfhatante thakd DNS query
corresponding to the at |least partial |IP address to |ocation-based
i dent i fi BascHappinglogiedaetsarkpowt phriesacgiiddly | P address of the client
conputi ng device. | _— . .as recited in dause 79,
%%@eguas S@'éfs%n%@is W?Smﬂ&‘n{élﬁg%

wherein the routing urther-i1nc s |l ocation-based identifier
to destination idesbthinif adTERRhADE. refAk@31dcili Rt SRsEl on Tie sdiRidioaetasrk eci t ed
in Cause 86, wherein nodifying the routing information conprises npdifying
t he rout Peigt @atPieseness evhisseie dho aliematiyre resovisa ridentidigt dnclidas iaformptien deir

destinat i on. i detlaf i orrespondi;ng to the | acatiaqpbased jdentifier

assoc at B iRt BN Ehe L AP BEF BBalnres S fodRE B SR bh
recited bfprédeati§@nd6, Wherein the routing data store further includes
network points of presence mappings to at |east one of the |ocation-based
identifiers and t heangesitingathe orltciniéive | eherre: iJatifs] () the wdied compelinget hod
as recit eqf.i n Cl ause 88, wherein nodifying the routing information

conpri se Ko fying the routing data store based on the performnce data
with an updatzd netmpmieRQl B REitddl &8 aakn "BABHRG- cdiflfi8fls Jepdn®mifd a The
nmet hod as recited in C ause 88, wherein the network points of presence
mappi ngsdeasticatisgddetitdier ptsocinsd vatl the AANDavery] ONeFih sCleatiregea 8dtwoThpoinktthod as
recited in O au 0, ereln. modi fyi the routing information conprises
nodi fyi N THEe Pﬁﬁ?ﬁ%’a Oé‘tbfggsgmﬁté%b@g@ '¥he perfornmance data with an
updat ed distrj butipn aldReRhl QleiddORBaill 2USPLldn hleqdtBLARY ARnfifG! ted in
Cl ause 88, wherein the routing data store further includes a failover |ist
f or eachcomespudk tpaigadgrephip ressenaeonmppinggg lachigereassotifted faaihl thy drcatiost
identifiges e ot nore alternative network points of presence for resolving
a DNS qu@ﬁ?ﬁf}%’%ﬁqrat ed wWith the query P address shoul d the network points
of presence igentifieddghd Be BEIAOLK RRLDELS HinP’ ERGREHBPRAGSE BE
unavai l abl e. [0169] C ause 93. The nmethod as recited’in ause 92, wherein
modi f yi niptdrimenadalestinagion identifret based croapidestity ofidai doptengprokigler.out i ng dat a
store based on th e&%ggqrﬁgnce data. wi th an ated fajlover list. [0170]
Clause 94. The netH¥d &5 treeitedninoCleige 27 8Urhh OBIRESHISe OYTEAE| BCaddr ess
I S associ i . c'ﬁm C i i 1: e . The met hod
as reci 'fd ggér?ﬁjeg %%ggﬁgﬁ‘ ld ereéi nt tghgg?a%&ﬁf'ﬁfg%gﬁésld%ﬁg%s‘gg?g?e %wi th a
DNS resol ver conponent associated with the client conmputing device. [0172]
Cl ause 96. The nethod as recited in C ause 78, wherein the |ocation-based
identifier corresponds to a physical |ocation associated with the client
conputing device. [0173] C ause 97. The nethod as recited in C ause 78,
wherein the | ocation-based identifi er‘4z‘,‘orresponds to a logical |ocation
associated with the client conputing device. [0174] C ause 98. The net hod
as recited in Cause 78, wherein the




| ocati on-based identifier corresponds to a relative |location. [0175] C ause
99. The nethod as recited in C ause 98, wherein the relative location is

i nf erred Waxety/msman associ ati on of the relative | ocati @eoTius2@9l064306

| ocation. [0176] C ause 100. The nethod as recited in C ause 99, wherein
the relative location is inferred based on |atency information [0177]

Cl ause 101. A conputer systemconprising: a routing data store including at
| east partial query IP address to |ocation-based identifier mappings; and a
first netwprk point of presence associated with a content delivery network
servi ce pHHERAEpsOULRR ddeaitificr provides sforpRtinn aRsqsite Wik ap peapiave destipgionanl e
to: obt aii erﬂiffe.&rSt DNS query froma client conputing device at a first DNS
server, erein the first DNS query corresponds to a first requested
resource and wher eiThet Methbil rastredNa BeChah ;i@ GBRstiNDa debmiTk Gdintdel i very
network service; obtain a query |IP address associated with the first DNS
query at RIEsenes eypprpRSseeqtipgra nework print ¢iguesenemirpmetet of aeitriorl peints of
associated with at,least a.partial |P address.corr onding to,the query IP
addrese. MoRmrnEBbEer S Bl G A TR TN I et i B la o

t he | ocatjj@mnifieased identifier;collect performance data associated with
transm ssion of the first requested resource; update routing information in
the routing data stldieangbebusgeitad niGlam hardgeegmpBingidr ess of the client

comput i ng devi ce based on th erf.ormance. dat a;; obtain a second. Db uery
fromthe client co ﬁetninﬁlén% \%e@' r 3%6 ga%c %doﬁ%w%pgl ?\?zrp,res\fﬂ%er & A H Igsecond
DNS quer yprieelid esp@fitmgtithethed GEORM! DRSS s HIRBSUAGRS t0aRE DNSSQhare bhdeg

second DNS query based on the updated routing information associated with
t he quer ypnlthe salentekreetwerkipoenteif prasenceonput i ng devi ce. [0178] d ause 102. The

t ited i.p G 01 ' dat i ng. t he. ti i.nf ti
Compr 1 ses. modi fyi ndl the HETrS A5t A St iorh Bitis s e e PrEv MR R o
with an @m%gqe%@b&ggg%fgﬁ%qcé;%@ti fier associated with the query IP

us :

address. [0179] da The systemas recited in Cause 102, wherein
nmodi fyi ng the rout iihghedsdlectet oelevork motitsefsprskdicags aoh evaibabie; seleotinghan
routing data stor L. the query | P address to the updated

| ocat i on- %@tdvq%eg?(g&&é&%fﬂffé%ﬁ Cl ause 104. The systemas recited in

G ause 102, wher ei rrypckifiod AdcdifRe if OElinNORIRE A RstheeOnpr i ses nodi fying an
exi sting | ocation-based i1dentifier to at least partial |P address mapping
entry with the updafthd fiks CBIS pmvdyasédenndaet fofieeuthofi@l®8e] C ause 105. The
systemas recited in Clause 101, wherein. updati.ng the routing infprpmation
oonpr 1 Sos col | apsi GCTHE Breaf BB At BECAIDE dotent pep-pBdumaie o
partial B difess.JRARLPG,gNtries into a single location-based identifier
to at Iegslg paret?igf IE ad rness data entry based on the performance data.
[0182] O ause 106. trihemistyetieformstisreciehtéfiingrihChdecsel hoORs coslygmentn t he at

| east partial |P address fo | ocation-based jdentifier mappings in the
routing data $tore’eHelk EPOCH SRR SORM e onf i dence factor. [0183]

Cl ause 1Q7 t.en i L L ; 0 & updad i g -t
routing fanffirgfrl-%gtt‘?%% @(@r%pa(?ﬁ Egegéﬁr??) |S?(§/hiﬁ%&t gl %o%ér{:{g%g%gyst oreﬂkb%éélggon t he
per f or mapaeidiat ehdryginughd dirking:tivod onf o iensacé dalales @dDNSspord cogpdment he at

| east partial | P address to |ocatiqgn-based i dentifier mapping_associ ated
with theRftdpseiyes %cdi?ﬁﬁwm frpﬁbacﬁie@hfc’@aﬁt&& Bﬁw@%e‘w@@ﬁ[ @%gw%cﬁ%e 108.
The syst i i . 1 is re.further
i ncl udes%{%@? Iﬁ%ﬁtb tggg%l?gtlegjéﬁstélﬁ Féarg%{c})a estl %a ?gﬁgoﬁ%ﬁ?‘??lﬁgﬁ’%ﬁgg&eﬁeé%
[0185] ChiaBES k6 ecr ihhke S8 ha@moasSpairciftpechehdt i€bperaiele 1018, wherei n nodi fyi ng
the routing information conprises nodifying the routing data store _based on
the performance daPBtait 2 AUEH IBﬁéélteéﬂa%?@‘élﬁﬁegé’mlbﬁheim‘é%ﬂﬁ?lﬁ’eﬁ‘ thofirse EHbndi ng
to the lc?&%ll onbased identifier associated with the query |P address.

[ 0186] ausé 110. The systemas recited in Cause 108, wherein the routing
data store further obtaml Aidegioncias@ KemitiditaSsoofatddreisieme quemiPiad@ssst 0 at | east
one of the | ocation-based identifiers and the destination identifiers.
[0187] O ause 111.Scfefé aspefiionk peint «di prespnes agjosigied with thoweertenndefsdiy yi ng
the rout| I At | Ll i fying the.youting data store based on
t he perf%&%%@%e%%éﬁo&@eﬁ%éﬁdBég-gétlggaqﬁ)g%’ﬂv%r ldﬁlﬁ%ﬂrr]e?’ of presence mappi ng.

[ QL88] O ause 112. The systemas recited in C ause 110, wherein the network
poi nts of presence mappings include distribution allocations. [0189] C ause
113. The systemas recited in Cause 112, wherein nodifying the routing

i nformation conprises nodifying the routing data store based on the
performance data with an updated di st¥8bution all ocation.



[0190] d ause 114. The systemas recited in C ause 110, wherein the routing
data store further includes a failover list for each network point of
presence wappiog7ioherein the failover list identifies ®OE/USRONOG4B16
alternative network points of presence for resolving a DNS query associ at ed
with the query IP address should the network points of presence identified
in the network points of presence nmappings be unavail able. [0191] d ause
115. The systemas recited in Cause 114, wherein nodifying the routing

perf or mance dat & wiHFERUBIEIDATF QTGS et 15 FORGETIG RyDe LS Jutme.
system as, ot 8d Lia.tCh AL {;im?%% N. query | P address is associ ated
with the ¢ ‘l%e:nt cgnp%%ngaggg/_?ce. 198%1 ause 117. The systemas recited
in Cause 116, wheriéile firktdDNBeéryed iIPnaddities ative: associ ated with a DNS

resol ver conponent associated with the client conputjng device. [0194]
O ause 118. The sy<tbéin ar allgpitivegesoyres iendidier hased prdhefledtesenst BedktnosH- based

identifi S £S] cat i ' i t ¢l i ent
comput | ngp o i MBI R fteRidkoh (bl BE: ASRAR Bisihalih for R bIT)
wher ei n tIES| Qead itonchidsedo iddoinafn esrrepoidifg aodie t @leatedogiteatk: homatdfon
associated with the client conputing device. [0196] C ause 120. The system
as recitdicseacecrBdise 101, wherein the |ocation-based identifier corresponds
to a relative |ocatjqn.: e S of .1.n Cl ause
120" wherei n the r S oL AidheR AR ek e L A SR BRI B, C %G
the relative liocat ithe dyeteth koyell dgatian.o, [VkD8h bt DI stR2r i e Syst em as
recited in Clause 121, wherein the relative location is inferred based on

| at ency ingFortkapeish of oxrosce tis shherd operallpplea deteweing hatdepingion adpetifissns and

of i on S ViR THERRG: 4 e dRR I SRRED maFhaf PR T P el B )

such nodivhiGiadd 80 destindtiomide@ifi@ns are intended to be included herein within
the scope of this disclosure and protected by the follow ng clainms. WHAT | S
CLAI MED | S:. 1.11A mdfhkotsieonpy resitad:in dBleian % megheseiDNS: QNS peveom dhec firsent
conputin evice. at.a first server, wherein the DNS query corresponds
to a req%‘g{sjwo %pPlélg%I?rg%enﬁ%_ésoéé)f[\t%reoé’e%g{eﬁoan original resource identifier
provided by a cont geferinewiiféeer ARdsctdeiaichvdR okt o3 hrdodiReSEhVATbRGrHoeSponds
to a content delivery network service;, obtaining a query |IP address

associ at éeldeiemnningevIDNST: theehitgt BN Stsaevef israsthobiNgive ée therDNDB igiesy hiasrgl ca the

| ocat i on-%ase&l itderl{ilf.i er. associated with the query |IP address; selecting a
network 3 F?f? BFer o PLEERSS at ed with the content delivery network
service provider bagganthtnelcRaatdWkbPaSRdof BRREAK i8the dQEQEITNBIVREK

whet her the first DNS server is authoritative to the DNS query based on the
sel ect ecbomsstofprdsepeiinavagtbler @slence; and if the first DNS server is not

thoritative: obtaini .1 ti . i, tifi b th
Sl oot ed netvor K por ! B BB RBROU G ARG 1 Ol APl YoughPoBt

i denti fi @F pleRG{cHaES DAL I on for causing a DNS query to resolve to a
dormai n corresponding to the sel ected network point of presence; and

transmtting tlBe allhesystn agrecesburleint 8émtlief cemptiong:he client conputing
device. 2. The nethod as, recited in aim1 further corﬂ‘prisi ng ggltéerm' ni ng
a destination i denfi¥rdd BSROEF FOBH i PIESTRE HigS! 0 urePEMh SNCEE i ng a

net wor k i ' g ' ' ' idier.
5 The meehork S REITRIGH, Wherh! bRSteRRaREyaR ioR (23T R BERAGEEINY o
cor r espondtsert @ngpogenghatplcadvesegsubscrooDP&sgicngiraml oclant oompstiecdeiced Wit h
the | ocationbased identifier. 4. The nethod as recited in Caim?2 further
conpri si RGCBVRHIE BORRAVEMNY St BICHT AUEFSBRNIS; IR TegHeSIURIFEPHFE ASSBEiakd Wi an

i denti tyaof : i de ] : ' 'ng%, '

further El%%%?%flﬁgfgggﬁ?l 3%%‘% ed ‘glé%%@ (r%nhénrg?ﬂqlg egt%?hrgl?l?g‘%l&ﬁggnti 1:;JIE&r?ﬂlﬁased
on t he oof pichake isagethbietol dentifier, wherein theoriginal resource

identifier provides information associated with an_ alternative destjnation
identifier. 6. ThelSiRVAdHC a3bseaurpiolNS, dusryi 1§ pleniifyet faphs epwpeRchy far

net wor k %Qg#néé%@én?é%gﬁteﬁgﬁgﬂhg%ﬁgﬁlgf I%g&dr%grgﬁ%égg%y}grk poi nt of presence

froma s poi nt presence ca ervi cing resource
requests associated with the determ ned destination identifier.
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7. The nethod as recited in Claim2l further conprising: determ ning whether
the selected network point of presence is available prior to determ ning
whet her twe 2hiwsr19DNS server is authoritative to the DNBCyusegoobeses on t he
sel ected network point of presence; if the sel ected network point of
presence is avail able, maintaining the selected network point of presence;
and if the selected network point of presence is not available, selecting
an alternative network point of presence. 8. The nethod as recited in Caim

1 further conprising: if the first, server is.determned to be _
authoritative: sel SN ﬁ@%ﬂd&%@ﬁt%dﬂeﬁf iafrcr% OFmeBRRt s 5ci at ed
with the [Well : e request; and transmtting information

i denti fyicg{ghg%e sugFlggfg{éé&cache conmponent. 9. A systemfor request routing
conprising: a firstAgenhpoekimpsentnted npieteoapriasgoci ated with a content
delivery network service provider, wherein the first netwrk point_of

presence incl udes a@binking@riyist Dasnpsrelpm helient gempyidg devisrat gdesyPNPom a

Fesour oo Sethorir el e e S Bl b R el PR o R s

server i nhé et DNSiernglcv@edpopdd tota @htept &dRv8endtSoperdddt e to: obtain a
query | P address associated with the DNS query at the first DNS server;
obtain a | ocati on- Whsaring dewenyfiPaddessaspanied Witht the fird IV ayery pt hgdirdss:

sel ect a hebwor, r,poi nt of presence associated with the content delivery
networ k service provider based on the |ocation-based identifier;determne
whet her the first B‘Hﬁliﬁiﬁ%\aerochtsorﬁbdsh@ﬁcﬂélﬁiﬁieic/@ssi)eiateﬁewﬁhﬁt(Héa@f}9( faaggdpon t he
sel ected network point of presence; and if the first DNS server is not

aut hor i t diiees carspondingtodhe eparatl ydsdress Som & eovting gefafsiase; based on t he

sel ected network paqint .of .pres wherein the,alt tLvVe [.esource
identifier incl udegeﬁogﬁ‘f%g Flr%tif%ﬁﬂggﬂu%q}gf%gonatﬁb@aéﬁg{g%e? 6&Pé§§1]’ve to a
domai n_cor r espondi rgléQinghperf@hRGtE date bitiidd0iWith AbnPRiBSENCE, RN irst
transmt the alternative resource identifier to the client conputing

devi ce. ITeque¥isd reésputcem as recited in Claim9, wherein the DNS server in the

first network point_qf.presence is further operab to deter.nmne.
destination identi fuipg?t“‘%sré)_gﬁp%frgl RRC ]flh%e n&ude@%/,smf/ﬁn%srs%ﬁl?ﬁe@&@cﬁe:_ng a
net wor K RREAIPAHIREELSEAS Elidnt chpitiRl dRASBs@bnithe pélesthianad dan | dentifier.
11. The systemas recited in Gaim?9, wherein the DNS server in the first
networ k poi nt of probtétiseaisecondiNequasp&oatthe client coapeting deviaghés keaond he

sel ected wor k int of pre is avail ab ri or .to determning

whet her TS Fv: SorgnBr o8oRT DN ey Fordisp tsde Ber@naken§IeT b ReEd on < e
sel ected network poidfyi t}férs%écﬁfﬂCBN_SrEfﬂeﬂ} BsBd bh%é@ﬂcﬁ%@@pﬁ@%ﬁ@é&aﬂ@h nt of
presence if the selected network point of presence is avail able; and sel ect
an al t er natociatedneitinte lqupyi IRtaddfespofabe cloamt cémpitengskevieet ed net wor k poi nt  of
presence is nqt available. 12. The systemas recifed i.n aim9.further
conpri si ng: aqéeco cﬁ‘e_r‘i%‘?tm% }:_ﬁﬁ)’it indslagg g%’e‘ﬁlﬁeém%&%a%% algistgge é‘_lcz‘%#‘ffent
del | very ;REWGkHi? & MG es RS ACLHRLbastBlchlifl{ifpptggond network point of
presence I ncludes a DNS server conponent that receives a subsequent DNS
qguery from a dbi entA compuén sysfedievinpeisingher ei n t he subsequent DNS query

corresponds to a requested resource associated with tr .terpative
resource identifi eia,clo‘éﬁlfég aﬂ%rs@ir%lr’(cﬁ@% IE%SF\P@F‘\Q{) Hu?rﬁgﬁég@rﬁﬁ%to EHNK poi nt

of prese%ggediigelﬁ?%{%%ﬁn%é)én&esol ve the subsequent DNS query to identify a
cache conponent for providing content associated with the original resource
request; andtr ansmatfirstnieoreriitpoon of deentrict pisogiatddewitlde nbnténteldlieag hetwookrponent
to the client co utiﬂg devicge. 13. A conputer-inplenented nethod

conpri si AFYVICEBIANPRTnYheein; (e HrsHREWGTRPY™E ¢ diEssnes IPQH?TaQISﬁ?J'uti ng device at a
first DNS server, i i t.o ackl

requested resour cewgﬁg'pé\ﬁé%@?ﬁfst ﬁ%&}f ?rgsﬁ,% 48 Mtsmﬁﬁgg%?gcsep%nadgk% gﬁgs

cont ent daivey ehyreiethadirkt BESVY ey, covlazkpors ng a dirguequeste® resddice siad adeodn at ed
with the first DNS query at the first DNS server; obtaining a

| ocat i onitsa¥EEDNISHEVEF $UFCSRYLIS ¢ AeIcRiidcHY ey nFRREk sUVisertial | P address
corresponding to the query IP address froma routing data store; resolving
the first DNS query based on the |ocation-based identifier; collecting
performance data associated with transm ssion of the first requested
resource;
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updating routing information in the routing data store associated with the
query | P address of the client conputing device based on the perfornmance
dat a; obtwornrigsaisgzecond DNS query fromthe client conpeCrngaewsases at a
second DNS server, wherein the second DNS query corresponds to a second
requested resource; resolving the second DNS query based on the updated
routing information associated with the query IP address of the client
conputing device. 14. The nmethod as recited in Claim 13, wherein the

routing data store includes at |east partial I ddre o | ocat| on- based

i dentifier mapping<btB2a %e%#pﬁ&giesss%%%%ﬁrﬁgg{ﬁﬁ}:sﬁ%{gr%]ﬁﬁ ?’thhag-‘cf%‘ store
i ncludi ngh@t Least partial query |P address to |ocationbased identifier.
mappi ngs; ang a first network point of presence associated with a content

delivery network sebtice prativabasedwhlentifiey ddecified swithhedt Woadt $ @anial dP

presence i.§ operable fo: optain first DNS query froma client conputing
devi ce at?ddreps pastespaagingtofag quepp r‘?—;f’ esp Nt the SpUtingsiaga 9% corr esponds to a

first requested resauigananr YRS Bl bigd bhiiad 1oBNS: SN Plcfgfgesponds Lo a

content delivery network service; obtain a query ress associated with
the first DNS quer oHtcttphefofmanst dbSssetavel with btainiisdon of &t ifest-rbasedd '
identifier associated with at |l east a partial |IP address corresponding to

t he quer y*9°P'%ddress fromthe routing data store; resolve the first DNS

guery based on the ti,on- j ifLer: . C a -

associated with tr ghg%ngsrgﬁ%hréj gﬁg&%ﬂﬁ iniﬁlstﬁjé ?ré%tﬁrggg? %‘g S&(ggga&%og%{;wup tg?%%

routing igoégriratiess éfithé bieent thlﬁtglgd&b&e%hsvdemﬁﬁéﬁ@rﬁﬁh@ﬁcé/@dti} the query IP
e

address of the client conputi %devi ce based on t per f or mance dat a;
obtain a second DNSPHieppedangRPNRIuery Bom the shenti cegryting devigg ataa seedohd DNS

, ' d ' d. od
?sour bl andnee SRT AR R AN e FEHTRRARETo S BB R S Bl g

i nformat izp@ associated with the query I P address of the client conputing
device. 16. The systemas recited in Caim 15, wherein updating the routing
i nformation conpri seelveole fsgsang PNE qusat bargd dut e sindated pageng wformagion

perform ta wih a d d. l.ocation-bhased identifier associated with
t he quer ggﬁ%ﬁl%%gﬁp&%? qf%ﬁgﬁgarg%@e%ﬁﬁ %%%enpggp?@glgiq%vﬁ?‘ai m 16, wherein the at
| east partial 16P addeegstd® dsoeadiic@nibasietn | 08ntikkict! (PARRANASe | Rutif ]

routing data store each have a correspondi ng confidence factor. 18. e
syst em ashiperdtioadcanprepaimadifgingvihe rewting dasa stae bagpdden chespasfosmpunget dasa

| ncl udes Wl‘it%ca%tuip(agtéctl) ?osc%goﬁ-ggs%& ii&ein%%leit aossgc?scg:. \Qi?t}lit}?enqliegfm ziu{dire%g.' Mappi ngs.
17.  The system as recited in Claim 16, wherein the at least partial IP address to
location-based identifier mappings in the routing data store each have a corresponding
confidence factor.
18.  The system as recited in Claim 16, wherein the routing data store further

includes location-based identifier to destination identifier mappings.
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