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PROCESS FOR MAKI NG THI ENOPYRI M DI NE COVPOUNDS [ 0001]

CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0002] This
Wm0v90583703 si onal application filed under 37 CHRT/US2008/081259

1.53(b), clainms the benefit under 35 USC 119(e) of

mE 0D AN hERAIEATOREORSINGL BTG AR RREr H&TAROCESSING

reference in entirety. [ ®OSTEMSELD OF THE | NVENTI ON
[0004] The invention relates generally to processes
for making and purifying thienopyrimdine conmpounds
W th anti-cancequﬁ_t; NED ically to
compounds which in ﬂ%\‘jgﬁﬁll nasg ac ?jvhlity [ 0005]
BACKGROUND OF THE | I\I\/EI\ITI ON [ 0006]
Pliﬁsphatl dyl.i n03| t ol her ei na{ter abbr evi gtd[e?? as "Pl r‘?
i $hgREegantAlistlioRyee %'P SHIBlY |9 a4 MeinYg gerqcessing system
%o alfefh tustfoP (A e&tilrhde Frticularl
A B S T B for BRoeR R i vt dlriculany
the prtesantscdiaclosune re@des tcsagnahpmgr mmemenrﬂwbmﬂmwla@peoatus and
osphpj nosi tides has been i i cat in,a variety of
compf{eP URREle Pt 2ied g S & Aokttt i et pomputer
syste@icOBh8 tﬁ@ﬁbﬁlica‘ﬁbﬁ@@n‘ tABse b?étbﬁ@mtd Ay imBgrdteddpstedh simulation.
(Ranmeh et al (199 . Biol Chem 274 8347- 8350 The
elogesn aﬁer@ét@‘emwefmly gemeiex. Iﬁq exasaelepAd SREHMay dwve many

types?)él%gef;éttlro@?cegyfs?%rlﬁgto% %@%ﬁs?é{ahﬁ ar ?ec‘t%ylo%}ﬁ g’y%t%ac?r?an aircraft may

also ¥ tediérined teyas ddinel repR@eableaumibiRWY). t Faes ke rel @cbamlé Dnit may
viral oncqproteins and growh factor receptor tyrosine

furthq;g,tq{%es@@ VEHaYS RS HDE é@@aﬁﬁhﬁ'ﬁﬂ ly&itiragy pﬂoféjirteéﬂﬁ”m ywithout
a4 AEnRETRUEEESAIGHECh IOHER 8 i ApSor It sytem o
comnieii¢atidinelsyatedba BaYyigafiddeyjteRh@siigot cordidiiede Bigkt reseder, and a

are | If)l d kinases that phosphorylate |ipids at

CO"'S'g’H@V@W&?&Y? €M-esi due of an inositol ring (Witman et
al inerBBRkeNBicWifis sIRA: @aﬁﬂ%sem% dse BBAVAROSY bigBSmming to
phosphol 1 pids (Pl P3s) generated by Pl 3-kinases act as
provigsetherdgiceysanget forvacious topagathnm&r@bfumtlcbns i pihelsoftware used in

s B B KT EL Btk o e
industfy N#% paricuRPKE lsoftﬁbf‘é’bﬁﬁlldéﬁloﬁ‘fbr tse Mearhh@neplBEERSte unit on an

causes the transl ocation of to the plasm

aircrafteriay fadraased ﬁ@pagatﬂmandnrtecﬁercemtcaﬁ a\Ap@Wbieﬁpftwma aiicraft part
tivating Akt. The
(LSAIonrr§§§ﬁ\6/%tééé§%rfraﬂ%ag§phat ase, PTEN, dephosphoryl ates
PTR8s@ differdretrsgbtarns anttise a&c&aﬂr@@qtart/ef areairbedfonetaboridkt
activation. The PI3- kinases Akt and PDKl are
Maintepgge iR companests \é’éjbl”ai'ri BiRcraft neworicisinariosmegal @dsaigrort or
other sUﬁeM@ rﬁglnfé{ajnc%&el g *rﬁ’t@naﬁéé’hﬁe{ﬁﬁ@hb%npr example,
rviva apoptosi s ndm) and are si ant
perfom:mngmilmjnc&tloé Sdndmg)*sefwamalrmafh@artsrte thod amcmﬁaaed downloading

downﬁﬁkcag ?%lht(eglgg%eta rﬁggll e%gﬂf@éeam e4gggat|ng or reloading
softwé?ﬁ@ﬁolrtrfenﬁé réila&ela%?&hn&?ncer 83:41). [0008] The main
ki nase 1 soformin cancer is the O ass |
PCBrnenﬂmrlmpsma_rmge thel parading md%amnmfmaon aircraft
her isof rrrB are

in a n%%n%%i@ bpggegﬁ%ne ﬁﬂﬂ ime ﬁ?n% %oafby%rga@%craft parts are stored

on phi¥ieakimtid s(1éh @d)diskedeetbhpacildisds f@l%h?rﬁ&naﬂés dradigital versatile
et al (2004) Proceedings of the American Associ ation

of Cancer Research (Abstract LB-247) 95th Annua
Meeting, March 27-31, Ol ando, Florida, USA;, Ahmadi K
and Waterfeld MD (2004) Encygl opedi a of Bi ol ogica
Chem stry (Lennarz WJ, Lane M D eds)

El sevi er/ Academ ¢ Press). [0009] The PI3

ki nase/ Akt / PTEN pathway is an attractive target for
cancer drug devel opnment since such agents woul d be
expected to |nh|b|t prollferatlon ‘reverse the

o o o e s o - o . a
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structure: [0017] Formula | and Il conpounds i ncl ude

al | stereoi soners, geonetric isoners, tautoners,
woreialsi7ns es, and pharmaceutical |y accept abl e BEI/1US2008/081259

thereof. Formula I and Il conpounds are potent

aiscs , A BieRrEVeE Fielep; SLLE BriSEAE R A S e8It Bhysical
meduacmmda%neglmrbaé feebrarhphe, bYfilihgrcablrss | a PDKs over
class Ib, in partlcul ar for the Pl 10 al pha subtype

M@'@90@%%99@@@“@3’“@%@7%‘7@?@9 system GyoiE7ieraw)g the media
I
o S AT I e

of stocagepanoh dstrievea|prdcess takes up space and time. Further, data may be
2- t t dro-.2 2- - 2Hi ndazol e 13
retrle\équ#or%raolrcra toeprer@foymrrr?alnﬁna%gg%perg’t c)ns | hdazot e

2T6é§aff @M%&lé'ﬂe%\%ﬂt edustd haded PetidEhn ngiﬂbé'tué for
0019]

oxabor ol an-2-" yl)-2H i ndazol e 1013 10
overcam(igg O( mirfimazing ltises pfaitgrin wigaussed @bove as well as other system

. 1-yl thyl)-2-(2-(tetrahydro-2H pyran- 2-
'ntegrﬂ'%%@lﬁ%ﬁzol 4-yl ) thieno[ 3, 2-d] pyri m di n-4-yl ) nor pho
line 14, and THP regi oi soner 4- (6-
((4- (rrethylsulfonyl)plpera2|n- 1-yl)methyl)-2-(
1- (t et rahydr o- 2H pyr an- 2SHMMARY | ndazol - 4-
yl ) thieno[ 3, 2-d] pyri m di n-4-yl)norpholine 14A [ 0020]
4-(6-((4-(nethyl sul fonyl)piperazin-I-yl)methyl)-2-(2-(
t The aliffeteot é?di‘#emtzﬂg?éb%embodlments provide a method, apparatus, and
yl)-2H i ndazol -4-yl )thieno[ 2, 3-d]|p yrlmdn4yl%rmrpho
compptqqé)rggrarraﬁa)dpqpfqrecdng|a§|5g@4rcnfaf( gnd other mobile platforms. In one
ny|
dvarﬁtéé?élﬁ%ﬁ%? %rﬁl_ %yr’?rigthe _@ﬁ?é‘d i@?ﬁ%@@p ﬁergt idns with a virtual
aircrattl r)ettWoE}no#E\Zia& pliqoessimgdiystetn y\lrlttnthep,lmualrwc%mn{am@ﬂk]ls connected

10 2 GRS GRSy e B BIOTSATE RYACBREA WL P URb) fircrak hetwork

connéTE@ 8 tRGrdHuAl r;etﬂﬁo,;knventl on, exanples of which are
IllTustrated in the acconpanying structures and

f by another agvantagediss empodinent, aimethbd iglgsed faresimiutating a mobile

platioff" A REHIRY ghtompbRERSBER it refpekh Hesmoblie Blatiorm is
identifiéy &drANa bRirbitg of iimEed MBRigonehfe AREBE Vitthal Yersions of
i ntended to cover all alternatives, nodifications, and

compegentearesesigneddar Ablgapka |p@étlmmfdhwmwf|ahtyt¢fed%rd6@@l gfmponents.
The s'épgf Wtﬁglevnérsfo%%?tchﬂﬁjongﬂ §r1é' Fg!ra| %til éﬂ Salt @nﬁtﬁgj;rbggrggir#g system. A

recogni ze man

set ofqﬂmysml aetwdrk cbhns@tuoim tH@dbtbqrr@mssurV@SWeaneObdmﬁgured
used in the practice of the present invention. The

p%&%ﬁnth@ﬂVaﬁFﬁg@qS@m@Wﬂtq 3 BeRRRYS FRMRAESPDHAYIrtual
; e
i B e PRer Rl ybio” 1P & ke BR Rl Bapasle of
simulatingeoperasiods bkew;teﬂrb@m physicaltaimdaft hetwdrks The data processing

application, includi but not limted to defj
systeftlB apable; oh cpciiguicabe MibenStaukiieios. Wi pihe; el aircraft
nemdrlaI.sS|o@aﬂeld &ram@a'at@qﬂb&@éssn EPQRR1. DEFI NI TI ONS [0024]

he wor ds onpri se, rising,” "include,’
The |feaiurq;s,, furmt@nsl and adéamtag/aenauwoadhmed lgdependently in
. specification.and in the follow ng clai s e i.nt ended

vario LSO AR S R Rt plsBrhb s sk BT i (RuBnBa Ly Br efer
embo@ﬁﬁ@ﬁt@e@m.crwurﬁfe@l&tanbtdantHf@ye@komntrefyréﬁéemfthtehgl|owmg

presence or addition of one or nore other features,
descripiioags1osdragdigfonent s, steps, or groups thereof . [ 0025]

The term "chiral"™ refers to nol ecul es which have the

property of nonsuperinposabibity of the mrror imge

partner, while the term"achiral" refers to nol ecul es

whi ch are superinposable on their mrror inmge

partner. [0026] The term "stereoi soners” refers to

conmpounds whi ch have identical chem cal constitution,

but dlffer mnth regard to the arrangenent of the atons

s o F A/~ -~ . o Y a s
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[0031] The phrase "pharmaceutically acceptable salt”
as used herein, refers to pharmaceutically acceptable
W@e@ansssodr i norganic salts of a conpound of tP@I/US2008/081259

i nvention. Exenplary salts include, but are not

limted, to sulfate, citrate, acetate, oxal ate,

chloride, bromde, iodide, nitrate, bisulfate,

phosphat e, aBRIEPIDESORIRTION OF THE DRAWINGS! at e,

salicylate, acid citrate, tartrate, ol eate, tannate,

pant ot henate, bitart rat e, ascorbate, succinate,

[

”}?h%ﬁ)gﬁlaﬁgﬂ}rlsag ct:)%ﬂ%\r d %trg ic ok E{v‘egéz‘%\}af‘r agequs emb?dlments are

set fortbtlrlnmﬁeapﬂ)érmm elalhlsasvhatael\/anmgleanesemtfozmmtaats however, as well as
enesul fonate, />-tol uenesulf nat e,
2 prefrTeg Tope of Uy Ry ER GbRELVER 30 oaraxpaes RiasRohaal Best be
under%ﬁidosby %f@ﬂﬂc@qg B 'fcﬂ%%ry%géfa‘ﬁ% Qf@s@rlﬁﬁ’dr{ of &Y ab(/‘é(r%géous
he 1 ncl usi on of anot 'ecul e such as an acet at
embodumentaofsthe presgnd disofosure gthesrreadumiconjuinotion Wit the wetempanying
be any organic or inorganic noiety that

drawggs&k}/\/h%@& the charge on the parent compound.

FRIgUIRI R & eRerBPRIFTBRRVAINGEd datdGreBésHmE eAdiFdnBt in which

have nore than one charged atomin its structure.
advantageeucexbadErentmmay pe é¢npleareidedat ons are part of the

CEHHPERE 145, 8ot S bniida PRI ekl fipfuin an

illustraidld emdbdinaare: one or nore charged atons and/or one or
mpre counter ion. [0032] If the conpound of the
i Figtteidis 9 diagraadl St&aﬁleg&@mmn&m%&e@ﬁ%rm p9erat|ons with an
r | e met hod
airore e B o R et B e e The
f nga.lrbadsrs awdialgram illustragiagiscvietoaldaircaft measortkyid raccaidanice with an
drogrom c acid, sulfuric acid, nitric acid,

advarﬁ@gﬁ%émpp Metaci d, phosphoric acid and the Iike, or
Wriduré™s %regé%g%rﬁQI'llﬁtra%Hg*bnaé(éﬂﬁﬁb'd%' aat%‘sfjen\ﬂﬁirﬁh@nt in accordance

. acid, succli ni aci d, elic acid, fumaric acid
with aimad)mrﬁamt@ erppodﬂmeﬂt,am d, oxalic acid, glycoli c

agi d licylic ac yranosi d aci SUu as ,
“Flere 30 i BB AR S 54 s prty
accoréﬁh@e WRHGh a8vahtadedusféhBo@imdmr taric acid, an am no
acid, such as aspartic acid or glutanic acid, an
aFigHrei cisa flewvckare pf aPreeessdpe testing agrosing m’iW@”%\WIﬂd a virtual

aircraft rﬁetl;’wgﬂpl'ncac%gwanc%%% an tq%/taﬂ q%%%? %G@tgc{alr%faﬂf a‘?1dor

nesul fonc acid

CBIgm'eriﬂlsQi fibWwehanmveatprocesssfondreating.a Wlhaabl@scraﬁ@etwork in

pharmaceutically accept abI e salt may be prepared by
accorgﬁg}c%wlth@a dvaagRPUS NREte, treatment of the

free acid with an inorganic or organi c base, such as

an amne (primary, secondary or tertiary), an al kali

nmetal hydroxide or al kaline earth netal hydroxide, or

the like. Illustrat] I I.table salts

i ncl ude, but are n(ﬁgfﬁﬁ:ﬁg‘g)ﬁcﬁ[ﬁﬁé#c salts derived

fromam no acids, such as glycine and argi nine,

amoni a, primry, secondary, and tertiary am nes, and

cyéth rcef@"ehne@osubﬁhas‘igprepfeamdiirneartinukapMdﬂhi ne¢erence to Figure 1, an

i azi ne, nor nlc salts derjved from sodi um
exem I PR S Zo et oragias vl SN SavbRTuh RRich
advarﬁég@@ﬁs ebBeim@hts Thaybe angldméritbd MAs[ (& eréin, $ivd te?hﬁexemplary

ers to an association or conplex of one or nore

indicades geexampleand ot apreessasingdifral oft shewld be @ppresiated that Figure

Exanpl es of solvents that form sol vates include, but

are not limted to, water, igopropanol, ethanol,

nmet hanol , DVSO, ethyl acetate, acetic acid, and

et hanol am ne. The term "hydrate" refers to the conpl ex

where the solvent nolecule is water. [0035]

PREPARATI ON OF FORMULA | AND Il COVPOUNDS [ 0036] The

For mul a I and Il conpounds of the |nvent| on may

T T e s o Y
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t onography (PET) studies to exam ne substrate receptor
occupancy. |sotopically |abel ed conpounds of the

WEe@sesi703 nvent i on can general ly be prepared bRCT/US2008/081259
foll ow ng procedures anal ogous to those disclosed in

1is opYEEHTEN S Byl R to A4 3 BZ b AU Btiom wip regera to
the ehataineshts Gagith. diff R enBodiment may ®ei ialpteragtted. Many
reagents for the preparation of Fornula I and 11

mOdW@@HﬁB@HBﬁ‘%‘#@'@@H@MW% May ke A& conmer ci al

SPHIESt 35810 pIRIGHER bbb laib R TRl of Bt octloing
systercrisos evr}sdm tHeeaidvamtt)a%‘a)wembedmentsbéﬂw mbsgplt imgehiats may be

ed in Louis Fi eser Va . .
implefetie. NEBUBHELS BrodsSs i By Sty 9SS @ nawork ghLompyisys in which
embo%r‘?(ent%lfﬁﬁy bé%%le?ﬂ‘i’er)tedorNegﬁ/bhéégt'agﬁoE@éé‘?ﬁ’g‘ \/Vst@?rﬂoo contains
organi schen Chem e, 4, Aufl. pringer- Ver|

netchanOEnwhuqmcls dicke n@pchlurpplwucﬂdntmowdemmamlbahmes hvrnka hétereen

stein at abase) ., ,[ 0041 e foI | owi
vario BHETEE §nd BolrPiests 0B BRkabarhiet i lRkiia proggssing
systeml 1G(PnN@HIV(§H§( Wﬂn@?rr‘i@u@e tOheEdRAL S Rsh 49 WireC AURsS.
Schenme 1[ 0042] Schene 1 shows the synt hesi s of
communication! ket af EeRITADtZ-GEDSS i ni di n-4- yl) nor phol i ne 4

t
e e 3530 P90 hryep d08 conset patetyige 102
alongivitraserage agit 408N dn watition atligne MM 0 e reaidi 4 tonrgidt €o network
thienoLS,Z- dlq]t ﬁrlmdlne 2,4(1H 3H) -dione 2. This is
102. E{Heﬁ@rﬁ e 1 ge@n‘éﬁf’flr&%)f P%nfobﬁanwq tpegsenal gAMpyiters or
netwdrﬁ%h{fzﬁﬁ%rﬁ'oqg trigg?gi;c/:?édrjné gl_%, §¥@lzerﬂ|bggbr8\gdéo‘%g9@ %uch as boot
files, ommeng sgls@m Endges, enldcﬂmiilbamtb dred}spym M1, laed3’114 Clients
h h hl t ti t of
110, {4 5 R g inid sves 06 s SiteRet oni 111 Te
SAlreE Y45 814BS4 btdﬂlbhpiﬁa@hé&;@xcﬁw‘aﬁgé'|ﬁfo%aﬂbr‘i With clients 110, 112,
nor phol 1 ne gave 4. I'1zation of
and 134arﬁ|mﬂhﬂd§ieé6mmycchbamge anfermainom wih seojess 204 and 106.
Aircragt]_ ‘Eﬁ hg% %:pg@ﬁéﬁgg%&@ﬁ%é 51_?631/? %(chanagldata with different
comphfér@ﬂﬂb@?gﬁadl/@é!léw‘cém%rﬂcéﬁddd i) whileOerlig Bt dragny otrr]]er type of

previ ous been conducted with urea, requiring hig
Comrfttéh\?ﬁilo@ﬁdlﬂé Vi@ @t thesgnogind n dYetwesk 69’[36@/pr@$$|@@1 system 100 may

G A3 R 00 Bl athi 08N B8 16 a0 may

includer  aetwork withtornputeep bad ¢ine weglacaallb Lmsmnemedwenlaé @etwork.
to cyclize 1 to and chl orosul f ony

| Buiansramenyenven W2 o Ve PBerarhoRss PEIGAFEING Ysfems and
dewc%s_ ?mt%?@uﬁn %W{ikloggﬂgg%ﬁ%ﬁﬁgg\nﬁchrbon de égeoz'tozfﬁ?'lfaﬂtgnetworks.

The dh)‘jerehisaxdi\famhagatusoembbdlments recognize that the current systems for

perforipH Tl IRHOEH BSOS b UK ERE{E f TBOKK Of The
repla(f]e'a(UT@hhﬁ(é aHd bt d-th RREGHSIHY éys‘t‘érh@%?zfu ﬁb@rs%n%‘ bﬁa tives

treated with aqueous hydrogen ‘chloride solution in
consumingdi oxane to give 8. PCy3/ KOAC/ DI\/SO 13 10 Schene 3

[2?%' g%fl[ei%eﬁ? v%‘%@%%nerﬁggaa‘n ? E”%/ |§1%ement a ground network that
comnilicReB Wikl the, afﬁrc?aftjhémﬁbﬁrrOMWsdﬂvbar%*éMc?é*&F@h@ &) be stored

starting by cyclization of 3-chloro-2- nethylaniline

11 with potassium acetate, acetic anhydride, and

i soanmyl nitrite to yield 4- chloro-IHindazole 12. The

i ndazol e nitrogen of 4-chlorg-l Hindazole 12 was

protected as tetrahydropyranyl (THP) with

3, 4-di hydr o- 2H pyran, and pyri di ni um

?-tol uenesul fonate in dichloromethane to yield

4-chl oro- 2- (tetrahydro-2H pyran-2-yl)-2Hindazol e 13

and a m nor armunt (about 10% of the THP regi 0| soner,

. N Y 1
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[0049] 4-(6-((4-(Methyl sul fonyl) pi perazin-
1-yl) et hyl)-2-(2-(tetrahydro-2H pyran-2-

W@ kgov@ss7dNdazol - 4-yl )t hi eno[ 3, 2-d] pyri m di n- 4- pCY/H820p81081259
line 14 was dissolved in a m xture of met hanol and

witiriFtery §F SRRAGE Pu 8l Pt EFGu L B e apdf, soring
actuat peysics ahéedlatoecbmedrietessanyr ed for 16 hours to
afford | as the bis nesylate salt. The salt was then

r YEya GEPUNC REWORK, gheialicratenevapkmay earamwsigaie with the ground
I
e, BRSO oPB e O 1 8 ency

comrrmmmat@nshmkﬁnaﬁatemtmmmnwrmapnwnnkmmm bemged rhxé$wédn the

Suzuki cou aIIalumrredi ed cr
rour GBS IPHLAT G P EDMEANOKs yF FLPIAIED s BE o408 AaHIBD: 110 may
be paW 6fha é‘rd&%%t@oﬁ@étdor%lé#‘péﬁ \Aih(ﬂe sePVrRIeSS thart (S*(drlc)thé*kﬁjround

catal ysts may be used to prepare 14 and
networh calt adna@te?tabm(faaht‘y) Airape{tt1 1 6Bun) mes@mﬁmpdnmﬂa Kas'zmeZprm of a

oS g SRS vyt i
3{Re dﬁf@éﬁb@d\?d@é@édb@ émBodlﬁﬂﬁ{tQZ?d\/ld?é Etdo‘x‘rh ut@r implemented
C 2Pd[P(furyl) |20 O 2Pd(PMePh 2} , O 2Pd[ P(4- F- Ph)

meth], apperatpa] wqctpmm] prodactied prablingoeiqustonieror usez at a ground

T e

manngd (Hat rétess( the)urBviiaSilty (393 ir2iTd4 98 oA Btifer oplePétiohls. A
vari et%a of solid adsorbent pall adi um scavengers. can

ubeidet m@ﬁé\%am@ etyRTadalarPropessing §K$teﬁbm?)¢ iSn‘@e Internet with
t
netuct g Bl RERLGE TATSCE bASEL ol RIS gojonys it se e
Transpizzsiop Gt Paotdcdl7nternet Boeo&dl QRS IR) rsuijte of protocols to

S| LI AB Thi ol , d SILI ABON Thi O he
com ll'q:age %{%Déré%gg{q@@r sa?ﬁep[ﬁ?e NEWor, Disé)aé% |pr(§)cuessmg system 100 also

may H@FﬁrﬁéIQHeﬁ?eooﬁé 8 rilrAss df-mﬁ@@ﬁﬁgbes% ‘Flueﬁﬁér‘kgaéu@r?é’s fRxample,

crossl i nked polystyrene QuadraPure(
an intnredr aoat ares netmm&lz,(u@mmraqum(arﬁ)a naMprk (WAN). Figure 1 is

mtenc%’gé?s_r gri)l# %gp% (g ?%%%éfg‘éf@ﬁgﬁg'%@'ﬂdr If%{ ngﬁg}]tcal

embo8ipémesi s of 4-(2-chl orothieno[ 2, 3-d] pyri m di n-4-
yl ) mor pholine_18 starting by cyclization of nethyl
2 THFAIRGD NOW t@rﬁ‘lghé%ar %@i@grémﬁ%d@@w@y%%l Rg system is depicted in

accordAheE Rah! oMt ARR ARt 1P FTRELA S ERar BT 4%
?éﬁ %to % %)@)é%o gi Ve

procebbingrys i’ 20D ineludes coemnuri¢atidnsHabde 202, which prowdes
Phosphor ous oxychl ori de was added slowy to a

COMNYKiGHTOpE RFTWERT PRAFESST HT&B?PI“nW@m@'yioﬁ( P S:Bﬁiiﬂ?nwtei:?@e 208,
[ 7
com ace(?éc})ﬂ)lntb ?let ﬂﬁ %Mm%ta(lng) &%tﬁzeg%\eégrpal\ r2é4bel ow
2Brdx@éssoheniti2@4 seevesa &mmmmatredtldrts 180 séthware toad may be
tirred for ours to aff
'oadeéu 1R "BEBYORY éﬁg[ %’ r%C%ﬁSByPPfhz&“r{BaWe QBT AN Mereprocessors
or magcbé ¥ nuligrodided cbr‘é @eﬁ@héﬁhbq{h @k particular implementation. Further,
di chl or ot hi eno[ 2 [pyrimdine 17 in nmethanol and
process<brr wrti204 m*ybb@mnplemﬁme@uame dngrorimbre be@rozgarre@us pgocessor
hene 7 .005 s nt hesi

systerEs réw@m fhfﬁ‘%ﬂﬁﬁ%ﬁﬂ”ﬁ Wﬂ@%}éﬁﬁg@d& Pirc?ﬁessors on a single chip.

As anbtﬁe'mm*ékfbh&é"eﬁmﬁbl& §rdéb§$6rlu3‘iltdzm rhay bersypheletritemd@-grscessor
fornylation of 4-(2

SySte@mOcﬂtQj'ﬂlﬁgéﬂldtlﬂeﬂqupr&@fdhﬂsﬂm tyR®r pholine 18 in THF
at -78 OCwith rc-BuLi in hexanes ( 1.2 equiv.). The
resulting slurry was all owedsto warmup to - 60 0C,
cooled to - 78 0C and DVF (1.5 equiv.) was added
slowy to afford
2- chl or o- 4- nor phol i not hi eno[ 2, 3-d] pyri ni di ne-

6- car bal dehyde 19. To a suspension of 19,
4- (et hyl sul fonyl ) pi perazin-1-iumchloride 8
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solvent m xture, distillation, sublimtion, or

chr omat ogr aphy. Chr omat ogr aphy can invol ve any nunber
Woroosesttodls i ncl udi ng, for exanple: reverse- phh@EUmd8/081259

normal phase; size exclusion; ion exchange;

e B R kL T e ”é?@@‘h eess

memcﬁfgWr%yhﬁHeKﬂ@bl@ﬂdlaﬂre&mﬂﬂﬂi -Vatilehitorage devigsk Pejsistent storage
romat ogr aphy, as well as techni ques of small scale

208 may ﬁakea/@élpuwf@rms @%W%'ﬂ@)ﬁﬁttagPﬁﬁW'ar['Gm]’eN@BPﬂerFor example,
pers&é@?sstor‘g%s%ﬁﬁﬁﬁ%&eage U@%ﬁéer@g%o%%rﬁé?ﬂ%ﬂ?%@/lcg% d‘?—'or example,
persisiémtestorage 20aragtileca hadedrivec fbaasidnreﬂ*noryna eawtitathle optlcal disk, a

material, reaction b duct, or_the |jke.
rewritgh{S M e 1De AL PaE CARnBUN B G6 Sheer DRIR GregiHoerby

ine X
persisHEAS HBIRle 20N B0 AP RE FLhRaBIeE T e X8 RagRale ard drive
may tm:usksd fon aelnssswasetomag@%&& c rrat erial, bases in the
se of .an..aci rea s such

ERBlnEasTs G 2T R Ere eXaiBlead pf AN sPliuEatons with

other@ﬁata: AsSh esrygtenhg aﬂdé(nbeamrdtwe@@ eSEhAES, | DMMBR”aNdSs unit 210
or t e’like. [0059] Selection of appropriate

is a nﬁtwm dedace epet aCPBINEHpRlians Wit 2 He ey Rrowidercan@unications

irou LR B Sl o AL BT Sy olnPRkHof ks
prm@/bgmmmn&lzaermm@‘fopmpmt ahdrouitbetnstldags aitpsother dewces that
chromat ography, stability of materials in acidic an

may Q%@@WQ%%# Y ﬂﬂtarﬁJ’PP??ﬂﬁ%& éy@ﬁm 209 6Ar eéamp{%@nqt@@tput unit 212

may Ff%sld %O ac IlBgf/fgIe é@t:tbe%wepargﬁgga%aggfé Further,

mput/@utpmtt enﬂadﬁﬁrmay serd outpytd:ala grantere pRisptay® 1dprovidesi a mechanism

]Jduab di astereoners on the basis of their
to d'%'ﬁ}’é”@éma MR 8AISCHi f fer ences by nethods wel | known to

t MagRicBbnd fpdhé B Hﬁlng stgste?h"’a*hdaa?)pmléaﬁ&{s%‘iaér% F&HQBére located on
and/or fracti ona cryStallization. Enantioner$ can
persigtentstatage 208.cbhese instryctions mayrite loaded intainremoey 2% ior

exectlgh G REERTT T AR, ThE iS5 oy B nEr R evappaigents may be

perfordtiéd by pFdcessehuat 204 CRin@tompaeh dhprimdied eistaiciiehs, which may
chl oride), separating the diastereonmers and convertin

be logated,in a myenerny sLel psthempnd2d6.d daeseinsiiustiens §Eﬁr@f§rreg to as

progri 8 EERRPAG MARLLRPARARTS Sor i 30 obly coce

that n(a/ Ige reslibsd leketletéd yed pfcic)esa@rqucrrec@smﬁmarm aEh@grdgram
this invention. Enantioners can al sg be se

code gythgs@ﬁ@pngequgpempg@eh BE &P ocﬂlg@gmdlﬁp@ph@ﬁplcal or tangible

[ fol ee
comp B g o AR S A S B 0e
t F?eogramemd:e MG isbeatesling fmnokored dorsnioh cosnpudenedadable media
di astere rs,_usin tically active . resolyvi
218 agg SRFY% B?%an(gqrgeo@o o@“@%ﬁ&&ﬁ ?%dgtaﬁrgp%%m ﬁygt{am,gq)q for execution
by pr&?&@Bf Gn@QU@OlI“?'Q@ram %88@ 2%'&‘?136 c%n%lﬁ‘t%r réétfable NRWi'24 8 form
94; Lochmul C. Chr omat ogr
compmm(pts@grzmpm)ct zaamethesera»armles Somitenpragoampauradsct may be
| @f Ithe inﬁnti on Cﬁn be seg at eEI I and isol ated by any
SEICCUNR'Y SHMRVAEE R6 414X %|p88'|nﬂ8 &Eyﬂ”s aéle tion of ionic,
dire6i & ERAMPId, CoRfdutér elatiBblhhEdia mm@yrts&maaﬂtbnglue form, such
separati on by fractional crystallization or other
as, forgxamale, apopticet eatiagnets digcdbateip dagrrtadcorcriaped e a drive or
with chiral derivatizing reagents, separation of the
di astereoners, and conversiog to the pure
stereoi sonmers, and (3) separation of the substantially
pure or enriched stereoisonmers directly under chiral
conditions. See: "Drug St er eochem stry, Anal yti cal
Met hods and Phar macol ogy, " Irving W Wi ner, Ed.,
Mar cel Dekker I nc. New Yor k (1993) [0062] Under

o I
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invention and a carrier, diluent or excipient.
Suitable carriers, diluents and excipients are well

W p@esa7e3 t hose skilled in the art and i ncl udePCT/US2008/081259
mat eri al s such as carbohydrates, waxes, water sol uble

otner BRSPS AR o YRR LBt o8 SRAS8S v

such b &Ghardr lmmveahétl i§ Wadlr of qRrsis BNt stirby€20801n extahgibtform, computer
used wil | Pend upon t he neans and, purpose for which

reada{b’ﬂa”’@@iﬁngmé sormamaks @‘@efﬁfmlq{\?e?ﬁrﬁﬁﬁﬁ@tgégﬁgsum as a hard drive
I

or a TEB hEHon R BV RERPENEAE o REL PRSP tongite form

of corapiier (€&Rfh) e tedie 2&6n$ alsetrefeafobd o @ cormpater récordable storage
.general, safe solvents are non toxi c aqueous sol vents

medig ch as water and other non-toxic sol vents that are
SNté‘Maﬁv@l"y B?fo}ﬁfarw c%de”Z‘l’Bi be%éﬁﬁ@ﬁ@d@@'d%?élérocessmg system
sol vents rncl ude water, nol , propyl ene glycol,

200 oot gembytermeaddlyle ohadig a1§ thrd%@h A00OMNREBBADS, lindtto.

The formul a

cormfitfiedligbs i A0 SATE" tidhdh e Caliatfiof I npo gl unit 212. The

comnfutidaohaNihk . andférithB Gonsesich maytd sRjdicl or@BRISss in the illustrative
enmul sifiers, suspending gents preservatives,

examplesi obhiede@mpuytes perfatig gis0 Ry deka the TorvcEHoNtgngible

meaid 4o AR o PR B Ao 95 g e rogram
code.an el egant presentation of the drug (i.e., a conpound

of the presentinvention o har maceuti cal conposition
t hee é’dﬁ%reBPCCHT‘EO”‘PFtﬁ H@%Fﬁé) o Ogfa ﬁ@@ﬁsmﬁéy em 200 are not
meanbREARAE tnchtpoBiaitttatbhe fo thdTrahRERThichiHickéht embodiments
may e iemiemelntadsnThe)dlﬁmgnthkkus,ire&ware}dbédlmevm maysoe mmplemented ina
and types of adnjnjstration. Far e, nmp
data gipopt RGRYS OO T e TgOPRRE da iR RN B J PR Inese
illustr&@Y f@PHé%’EﬂohésQﬁ g, xeeh 206 h ey ERrRpohdrRalsh¥wn in Figure 2 can
acceptabl e diluents; carriers, exci prents or
be vaged o m&juﬁtl-'@mer@tamples Bhawmaceuti cal Sci ences

980). 16th edit d t h f.
| 53 ohe PP Bop o G Vick ol pistasernbgysiath 23flds dov
hardwek dppaPatuS e dtLthay siite @RYa. bﬁle@%}?lmeée@(stﬁh?@:tbﬂagﬁ 208 and
anmbi ent tenperature at the appropriate pH, and at the
computegure@féabj@g"m@ba&48pare|et><>ammﬂ$ Af pleyegedeyresin tanglble form.
ag'f:?rgc%tlﬂg Exaiible, 8ibls sysfern rﬁé\ébg%rs%dttg%P%rn‘?erﬂ%n‘ir%h%at.ons
pi én s t osages nd concentrations

fabrice202 wmayﬁeﬂc@ﬁpnée(ﬂ beohebnmartiered enesndss awlysieyn bas or an
the particul ar use and the concentrati on of conpound,

'npUVBHEpUﬁQVSr SHgours i@ besSYSiem MayRR ingolemenied H§|ng@ryyr§wtable
type c?rbré‘r?l?éc%r% tﬁHf [{)t%rvh BFa rdrsrét @Wa‘ié‘%ﬁ% &%F@ﬂtcomponents or
he conpoun I'S Invention Tor use herern
devices eftecrmﬂ fo tiedrud gystém. padditianallsy a cbrrmmuhlaammumbrriag include
r.inv

d t t
one of PP QiR gieat ot st A5 Lesayd hen Stigh S A MGHEEHOr & network
adapt(aF‘r PHHHels%%bhﬁ)r}f/ dy 58, 'f@Fei@?rﬂBfeaﬂ?érnor @8@%8% such as

ordinaril'y can be stored as a solid conposition,
foundlip @phinterfaed ahdrmernnary contrallealula thad qayoss preskent nnmommunlcatlons
'mbﬂcgg 68] Acceptable diluents, carriers, excipients and
bilizers are nontoxic to recipients at the dosages
amdtrpm@qﬁét dfajrbaRG nefidrRy emaum@ﬁend@bw@tubmé f’rféfysbé P&éHormed in a
Fhos phate, citrate and ot her orqanlc acid
numbghp dbffﬁﬁ%[ﬁtvéaysnoqctrcﬁﬁﬁg’ﬂﬂgc@ﬂ@%”@d ERVghtp W@tmrqsait méth a portable
preservatives (such as octadecyl di met hyl benzyl
ammoni um chl ori de; hexanmet hofi um chl ori de;
benzal koni um chl ori de, benzet honi um chl ori de; phenol,
butyl or benzyl al cohol; al kyl parabens such as nethyl
or propyl paraben; catechol; resorcinol; cyclohexanol;
3-pentanol; and mcresol); |ow nol ecul ar weight (I|ess
t han about 10 re3|dues) polypeptldes proteins, such

o o o o,
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active ingredient in a free-flowng formsuch as a
powder or granules, optionally mxed with a binder,

wo elpjossant , inert diluent, preservative, surf aR€I/H81008/@81259
or dispersing agent. Ml ded tablets nay be nade by

l.di [ ' i Xt Ur. Of t :

data {B6fesTe STaBrt aho RS BuTafi DR St lif wdfreiptances. the
aircralftiragy domhinhwecdte witrea lgpdlied setWrytk dgddtedat by ah@oﬁtQﬂtcﬁlﬁler suitable

or scored and optionally are fornmulated so as to
ma'ntﬁf‘éﬂﬁ'%ﬁacﬁltbw or controlled rel ease of the active

| DOL&EAG o bglﬁgir&?ﬁ@i hQW atks TR @hfmuhi Qmﬁh aircraft networks, the

| 0zenges, Sugpensione ars 5

dlﬁerm\mﬂaeatageogswmubcmsmeemn‘emgn&e thar differerﬂs Wnescca‘pmmdra& have

capsul es, rups, or el jxirs_my, be

differgid R AInS S9 e il crafb FNCLES oRETBe CBTRBt A asts have

d|ﬁeré:rﬁrd8rhlf|§ut'at|6hs br ﬂw@Fr%?Q&ﬁ’?(ﬁ@fw&ké' AdSLrdEan Q?r&ér?cpﬁé%rk for a
accord to an d known to the art fo

particuran lzaﬁraottumay oée@ tabeaeeonfiguatd coappsiad ngropady sagtmunicate with
.c%ggosnl ons may contain one or nore agents including

an airglaiteiu 6‘ agents, flavoring agents, coloring agents
apdrfBfrRpgtMess tﬁﬁ%mﬁohahpe@rsiﬁhetd@n@umvmgiwr@n@;@r@trmbbfafter
preparation. Tablets containing the active ingredient

receiving adevk aiier@ftwi Having to pesterm ﬁh%ﬁermﬂjté%ltm%rt@ nay require having the

alrcraﬁ,g)ﬁ'ggé@bétftgg @%H{Egﬁz{} Eé%o?‘nhto K CE%%HM% eqtr%rgfég ground network can

comnexficaie @ndseripyithehe biptradxatwbek for e hed/i dikeeatt s Alspyehcustomer
as cal cium or sodium carbonate, |actose, calciumor

may ofggy UM”M\%@ﬁﬁ%ﬁﬁeOf QJP%WGP%?HYR? and di sintegrating
agaAher, ti7d é%f ﬂééf%ftoeﬂs@hgi@rﬁvi@%' Sitr895MSse in the
agents, suc arc n or a
grounldum‘twosk tm;gert&gemﬂsrlowmlalrﬂenamga”memhom edh Er,tsmftware often
c acid or ta

reqwrgg?@r gpg@nw (oo t=VIpN rglgﬁrﬁ:y &/Jbghg%qyepﬁtg)%%aér%j te%[t pp(;i(?/esses and
N |
oo e P8, bt TS, The e b Ehessapoy oo
perforpsmeﬂ/aﬁler thesaiearait hed memdahvem@r Bhis typpeof pocestlis ¢astly because
| e del a

one of it Red et BrelRyRY I BoGpef inf HFE SR e e ¢ 1 o

VWAX Ul etheRéw Rdrafl BUHHYafaie s revepDe RgineRdio?f operations.
Formula | or Il conpounds contain the active nmaterials

Further ifdbainemuaiecrafttis uaabheﬁpeaﬂe@tlgejvpgmr@um@atetw@ﬁ a ground network,
u
use of%ﬂy%ggeaétgﬁgb%\ﬁlgéfﬁggf; 8@%? e r’b(,';esms ggﬂe (?éﬁ%/@d BRkS adjustments
and natificatipne tany Incadd 0 theqyroan@setwenkl | ose, povi done,
nmet hyl cel | ul ose, %/dr 0X ro )yl et hyl cel | ul ose, sodi um
|

aV\it hnr@@‘%r engd WW BAF ? a”’gUHﬁW%@%mPﬂn%lﬂé Usghto
perfoﬁg tBEr R \oaeg%@ua:nf?ﬁgﬂd?ﬁw@/ﬁ\fk ddékﬂct@@‘?ﬁ"aécér‘d%ﬁcé%t% an
advardegeeuss embodinpertd umthlefexammé Igrbene netwohk 340 zhnchvwwet gircraft

netwcif olacre dr ety KIRL R IO 209 Gep gy TR BiRERd network

located] SOPhirdSH Br otﬁé@Pﬁﬁﬁ%"\%%e)fééﬂgoﬁr%ﬁhérﬂ@t\horﬁoo may be
condensation product of ethylené oxide wth a partial

compgse@ of dee ovmbremhwarwsanwmaam fenad avithex neyyork data processing

th r.bit.an_non I
systef IO EGu8 30 ehd! SR PR EBIR R e BedRB i pesThutation or
modePbESE Bl BtdfRSwWaHE sueh a%téhé fRihdrorPaiegeft 116 in Figure 1.

p- hydr oxybenzoate, one or nore coloring agents, one or
nore flavoring agents and one or nore sweetening
agents, such as sucrose or saccharin. [0075] The

phar maceuti cal conpositions gf conpounds of Fornula I
or Il may be in the formof a sterile injectable
preparation, such as a sterile injectable aqueous or
ol eagi nous suspension. This suspension may be

formul ated according to the known art using those
SU|tabIe dlsper3|ng or mettlng agents and suspendlng

e o o o — o,
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injection immedi ately prior to use. Extenporaneous

i njection solutions and suspensions are prepared from
wae@slhsssopowders, granules and tablets of the RCTUS2008/081259

pr eviously described. Preferred unit dosage

oS Bl indWck 32 nRELELEaNP, R Myt e 8F bR hetwork

interfar that eﬂtemeﬂlcly)mlneet foheiridel, coprimlihigatiehs ¥@stems to allow virtual
i ngr edi ent 081] EXAMPLES [0082] In order to

aircraft) WQB‘Q’PF‘%@QEZ t%@omﬁmﬁate vithy W@UFQIW%WW@(%W%GM e
comn%JFﬁéé{fi‘)%Q|unk§‘ﬁ%&epvhudhtar‘e~°a L& &%o%ﬂﬁﬁ%%gé}ﬁs t‘ﬂ%‘ Tﬁ‘@é@t Gt of
the 1T nvention an

commLmlcat@@eSMKa isTehé od rrufremoamhumlcagomd1mk91hehmayrtake various forms,

ersons skille dmthear(ﬁj\éyl reco ze that the
such éﬁé‘?ﬁ%m %a\é’tr?%n‘é"r%@%nr@ BArarteNe% tP@/'t%B%’BfT&H”'Q%'O”S
links. ahlﬁésasrelnﬁ%/tg)r?ﬁ( gﬁéﬁ I ch E/e deenegih%lég\glr%%ﬁ:éﬁefgﬁsegélggs %r other
netwark dekicesi vy mSeoexarmdessc}ommunketlenadmkesodew bedior example,

wired%thvflal\glééﬁaesi1 \ﬁ,ss o rcg)‘rgémm%&cé%gs ?@?de%lggﬁwn@er al ﬁ(r)r?ss Iir?{se304 may
be, fola@kﬁﬁ@ﬁeeda&bq ro@lsaten&émﬁks ers such as
Si gma- Al drich Chem cal Co and were used w thout

f Virtues airgiats netemrk 302 sinale mm@mﬂys@eicntﬁ diffeernt line replaceable

units %g)ﬂg/%e Eﬂ%ﬁtﬁaﬁ? %&gsqstﬁe é&lhbg %ﬁ%‘f%@%g? tbggtﬂ'gﬁe%t (n an actual

alrcraﬁrrGJrWoﬂ( fdMahhalmraift YThgsé Ub@r(d@hﬁmme slads} ek esthmple, a
i n anhydrous solvents, and the reaction flasks were
set Oftr}%W@%HSI lﬂﬁelq torcannget therdjferant B'@%f eplpgpalieainits and other data

proceep HOSEEL St 2h S P LAy FREARTR o R )

Cbi thienmainnematsegs apgry)uwdswetwodummmayrpeﬁcBrmVarg:&Js operations to
syste Manuf act ur er oration)
deteriié WRCUET COONSHY 5 Aot s aen s SRR Bedtioramgs with
wrtua(éﬂ%rﬁﬁsﬂetwéll’li W $H§§e dﬁfew@ﬁt%lr‘ﬁt}%b%% fpl%iﬂeelhﬂfr%tlon to
CH3OD or db6-acetone sol utions
allow @se@ohot reake admtmentsstorwourmi oebiarkenaanecedrte fpspéae dor proper

stan ard ppm) . Wien peak nultiplicities are
comn}%%ar o843, “%ﬁégﬁol | owi ng abbrevi ations are used: s

( /1 Adigdn to Beingabm &3 bstablih &bmhﬂldlcatmn@mﬁkts |3|0|49EHesemeulat|ons
%br oadened), dd (doublet of doublets), dt (do et of
allow ffer ysess &9 det%mpﬂe wgeten greund netask 3@0\?@@ prgp@rly exchange

infornﬁ%%@[}%o V@{?{%{?{"?Fﬁ( | norlé?@%(s]rh {ha oﬁé oﬂrgtarég?tlo]n includes, for

exampiedsenemgfcdmhbmds Boftware dlirgrafppents cardootgt &tf@rrﬂat(o%ﬁ@ virtual
41 nopl, 1.0 equiv.), acetic acid (6 L) and water
a'rcragsﬂwor@% ution of potassiumcyanate (KOCN, 1316 g,
1 .
ﬁd%\%oﬂgbg thétr%grgfegﬂ ¥ i bfd{ﬁh\é@b%q*grsr% eltr%l Ee}@éﬁngl)ﬁ(g downlink data
and stedss Htfonmad)rairomhmealeblamebteemmtsr afthe dothledatladnay be, for

filtered and rjnsed vva
example, dB ke izt Mo Peonatativn of deetentdns plgedBanis. This
downﬁrﬂ@dé‘t‘é‘ ANEHY e fépek'érhﬁfe %]id e\’)@rffts%(i%ed’atamﬁn 2l g hdrecorder.
was stirred for ours and confirnmed
The stajusinfognatidn may m@gdeéme p?abmjoi sofnwmerausqramt Qavbaio virtual aircraft
netw g% d to 10 OC and 3 M aqueous hydrochloric acid (~
of B? was added until pH= 5.0 - 6.0 (by pH paper).
ThartRéN LUs¥ra/eSopératars o graunisestwark BoBahgy bé @ble to gain familiarity
_dried in vacuum oven at 50 OC for 24 hours to afford
with toelp erse 30 Pesippyrvariods @@ezemswmmuabalécrafta@twark 302- Also, this
off-white solid (834 g, 92% . 1H NMR (400 MHz, DWMSO-J
6) d 6.90 (d, J =5.2 Hz, IHy, 8.10 (d, J = 5.2 Hz,
IH, 5.40 - 5.55 (br s, 2 H. LCM5 (ESI pos) me 169
(M+Hl). [0088] Exanple 2
2,4-Di chl orot hi eno[ 3, 2-d] pyri m dine 3 [ 0089]
Phosphorous oxychloride (299 m, 3.27 nol, 5.0 equivVv.)
was added sI ovvly to a coId sol utlon of

- ~ o~ M~ - ~ Va A A~ o
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8 [0095] Met hanesul fonyl chloride (34.38 m, 443 mmol ,
1.1 equiv.) was added slowy to a solution of

WO 2(ovess7ebut oxycar bonyl ) pi perazi ne 6 (BOC- pi pePER/USm)8/081259
75 g, 403 mmol, 1.0 equiv.) and triethylam ne (67 4

oo B b B ko | BRSNS BER SRk ) B8 o s

aircrafcodtainiigevinedl Witcpaft wetvarkiz02e dn atis andhedtt atrepairerbftimay be put
for 24 hours. The sol ution was poured onto a_ m xture

into g IMEAAEIAIaT tpan Being, terhiap fihiesiag i PetesayRe whether the
s g too e B8 SRy TR

c Babh régortcticadh aiféareMiSCdtior ma;mm giffdrend corfiguratiends for their

{ [ tert-butyl , .
groung RO SaPPSRAHENY 2R AEPTRLNeWATL BEA BRY Y CERt may be able to
comr’rﬂfrﬁcéﬂ? Wit 698 HEbUnEMSetdbrk AFbMVRIrpRBuMiiay Kthaiedo
145 (s OH). 2275 (s, 8H), 3 15 (m 4H) . 3 50 (m
commiicate mm@@e}rlwnhvlahpmemmoumm’twmb at ahatheomirpart location. As a
ane

resultswpﬁplaoqle\gfalrgéagf |SHU€r9<¥\B ceda an awhne%chXher customlegtyplcally tests the

new dirctafebhHesdifrémy l0d2itiBas & deRrmirtewbendr ahandes é%dﬂ&stments are
in nmethylene chloride (1.1 L) while maintaining th

need¢d1tnethﬁa10nn‘lgwénoasmf thergraspdtetoorksraehese diffeserlagations.

si’ %tu &%.nﬁ% %‘p#éﬁ g%ﬂ%@#@/gﬁﬁgéﬁ%rﬁﬁ? %}P%hetr%stomer to test

the aifdrhft @eeslorkg it Idifferent lotatiormephior tertedilyaretdiving3e aicraft. In one
The cake was dried in a vacuum oven at 50 OC for 20

examptgy VEUah alERS REtWOr B Ay be HRYSSHIMEBINE VAD or impkile

comnﬁjﬂlégtgo% 15&1%%&@1@%5% glt%%EP f& 4 OP%UB@Z/ Y Nb@ﬁbd%g@ﬁ _}rg order to

exercise, tebt) vali@als dr rertfy H)e abpdr® Iddation, pri2>H)o r¢@0@ig a suitably

. EX |

CO”f'%r%g%tﬁg'rag“ro 6- ((4- (met hyl sul fonyl ) pi perazin-1yl)

”??g%g%srseggﬁ‘dlnsﬁ{oenl i &m}&}o P00 B R 0e SifRAARBAHsnevirlu8P§Bund
netw@k éhhdditon teror phplace of Mr@wdnprsp@fmquprkrﬁelz né s manner, a

bal deh 5
custofy SRR U g 8 bl e RRhipef P ot yhgupinterrupting
opera%né iigt:] grobna(he%wfw By élh%léghgg Ql‘ﬁuﬁfder;iét%rl( 3005 badision to
: equi v
VlrtuaﬁaIQCrdftth@Ekeg%ﬁ@e%%ﬁlﬁwam mayq@erwged,@g inghdeelopment phases
for ne%blpa%aﬁyelndoﬁé\pﬁ r{Baltlgt\Afo?I?SS m, 726 mml, 10 equiv.).
urr rred at anbi ent terrperature for at

I Aasidd&udmwesatur&mkbuldedrbmetdjﬁg@m abyalitadeosiesmpdiments is a
equi v.) was added and the

capatigy e AOH (9B PTEBRARPT Diek davises tepHsal pifpisds efiwork 302
e il A AR iy 0 S AT SR dovios

physi¢dl.devices, ahe vphes dsvices e Asrexprmtamwdajﬁjllctmle eodg\aoe that is not

hase was dr.i over, M, filtered and concentrat.ed
allowd 56 E35nSerpida Abct T getugTk becatss Bha G ordequBtion. These
rules bh%gu?bétldrfserﬂay Bedidivy oﬁ‘i‘f&bﬂf Sntﬁtf&osﬁtﬁ a§t foggxgt(ﬁpié)ranzalrcraft

ours. The slurry was cool ed 0C, fil

manumunerr@gdveﬁnmerétemty acﬁfawgargamzatlc)n orrsevrn@b&wen@sutable entity.
A dev&ce( @agmnegﬁﬁ%gg Feﬁ\s/t%rddaFd égvigec ift tRe YeVite is modified.

(TRE kfferehf andntageRIss@mbod mentseédugnizeinean alith, a4 8dtDHr aircraft

i mdin-4-yl)norpholine 9 as an offwhite solid (24 %
networsglinpitatians. maybrRVIRe sTE M WVh TsTiCESeyaribe cgenqcted @ the aircraft

4H), 2.90 (s, 3H), 3.09-3.19 (m 4H), 3.73 (t, J =4

Hz, 4H), 3.89 (t, J =4 Hz, 4, 3.91 (s, 2H), 7.31 (s,

IH. LCVS (ESI pos) me 432 (Mt ). [0099] Exanple 7

4- Chl oro-1 Hindazole 12 1. AC201L KOAC CHCI 3 11 3 .

Li OH, THF/ H20O 12 [00100] To a 250 ml flask with stir

bar was added 3-chloro-2-nethylaniline 11 (8.4 m,

9.95 g, 70.6 mmol), potassiumacetate (8.3 g, 84.7



10

15

20

25

30

[00104] To a 500 m flask with stir bar was added
4-chl oro- 2- (tetrahydro-2H pyran-2- yl)-2Hindazole 13
WQ 1®9058393 42. 2 mmol ), DVSO (176 ml ), PdC 2(PPhE()12U$E)0a081259
g, 8.86 mml ), tricycl ohexyl phosphine (0.47 g, 1.69

netwdfBy Toes R FBPRE 152 608 BB e Feoliftish < Tlh it fose

promiilpeted by thieer ddsrahAdibeon hgehd). Mofherr ekBripias, she Tilitations may be
reacti on was cooled to 25 0C and Et OAc (600 nl) was
set bagggern aafgtyralandards iganiiizgceby ap ajr cges‘bmawfactwr OF gHiar etity.
e
oThseinRidns drd o PreBtii \H 0 GRS Bar RyfbN'S62: ASBFresul
other eleuiceagnay bé alt@%m&ﬂ @ citdekaineaft(NetywornB0BARA/or existing hardware

E The fil
mayqﬁ%%/gﬁe gtr\]/? @Ilrgrgjt_p < If.||325rfgrt selm astlocno&?r%ggésa ‘l;net%eté) fferent

advar}’t{a%éé‘us{ ?mﬂ)oémf?eﬁ@t "I“?]'é%b'@é‘dlﬂon% rﬁagbe)ﬂml AJedted: ¥lidn 88la virtual

dazole 10 (13.9 g, as a sol ution
complutererhine repleteakle uni. Nwmtlseroemnnrbies pﬂweseraddlt@hah@ewces may be a
physi&aliiar b Bape GO nBr o nabsct BBl dn Hefidric 302
(Irﬁéthéhw@"r@s Zht @ﬂﬂﬂl@nar&é\)lcén{a‘y Ke at I’éa%?bﬁ@@?é h/WcudI ddvice and a
2-di oxaborol an-2-yl ) -1 Hindazol'e. 1H NVR (40
physicabdesjced As gged Qerqnp-bthe-pmgsq chat, Ieast;engzpﬂ-jzwh@ Hﬁeql Wjth a list of

|tems1 %@%ggg@at(djﬁf?re%t Eg@bhzg_%gg @el%rﬁir_eo(gﬂpﬁﬁteﬁgmg?%e Ld%zd and

only dnid) ofedzh ifgm in tie &t heay be nekiled. For exampld, “at [8as{ dhe of item A,
. LCM5 (ESI pos) me 245 (M ).
item I%(ﬁmbgqméamgyénq@de for example, without limitation, item A, or item A and

item E?t gtﬁlrsg ;‘lagﬁ%@%ﬁ/épwgr{ﬁgﬁg%;ﬁb% %@zoléﬂﬁ ﬁ%ﬂ%lar |?e[ré%'and item

C. Indjtipsmexandplas 4-ay lasb opb alfi may be], dirld@&mde, witisaltdinitatioof two of

o S b TR L ST ;o oer

swtatfl@@oﬁb%ﬁ%%% mml, 1.0 equiv.) in 1,4- dioxane (1.75
was added vvater (772 m ), sodium carbonate (47.4 ¢

41417\I|Inerthe Part(25e@jt|f\;eq a@pldne computer systems/(LRU's), emulatfon

deviods, Prbe R AraGiRYE dlhdiohd jonls Gplluhs AT Miaraircrart
netwdik 3@25Wﬁﬂ'@|lt is toAn&&tBY Yo )the ﬁ@ﬁvdﬂ()ésl%ﬁl Wﬁe%%?fb\fﬁ

three tinmes. Bis(triphenyl phosphine)pall adi um (
mforrraaﬂodjmrthabls@hgrgvge ugagamﬁ%{g when trgpul hooyng\ggcrgamssor based

d
systefily 1h MarlE8es, e MictoRlbbiSor1G98RRIN i fhe boButel Bho
repladgtbwitle agternulatrx tTHiS fessrecal pvwadior @ofétids, ofonmmatuomrem internal

under vacuumto half of the total volune and t
reglstg@@prggrrtad, byFerscang inderaakdaid Rysses thalmryenof r\%@ab\)daé@"ab'e This

mforn‘ﬁitfgl?] ﬁ]tﬁ‘t%\‘/go%o%m??ﬁtgbggﬂt m'&g‘” ng%r‘(r#rﬁlcg%fglcﬁgt@élrt tem and

significadtlyrtéduceethe tinfefequired taribubteshoot arsyken( 40 m ) . The
cak s dried in acyum or, 24 hour
SOy anGe BouR Biokfe b Shadiors HeSeatng.a “ishidl g cH network is

depictOR a‘&mdan—E’é‘?\Nlﬂﬁﬁﬁ AdR8n %695\&%dd‘m€ﬁf hM'tﬁ&eexample virtual
chloride (1930 nml) and FLORI'SIL(r) (60- 100 nmesh, 193

aircragf, nquwodhﬁ%ma‘yrmmmahedmr@mm orcemwroqassyﬂg\m@tem such

as da{%ﬂ%&?%?'ﬁg esyfs[]ﬁm 2bﬂ] e o? t g/rrh%eﬁ] Ia?tc:r tﬂr?et"\’}v%?k 386 is an example
of virtShl-difgatNetworkraoz m(lﬁguﬁé 3was added. The mixture was

stirred at anbient tenperature for a m ni numof 12
hours, filtered and rinsed with nethylene chloride (2
L), fol | oned by a m xture of nethylene chloride (2 L)
and ethyl acetate (2 L). All4ythe filtrate and the
rinse were conbi ned and concentrated to give
4-(6-((4- (et hyl sul fonyl) pi perazi n-1-yl) nmet hyl) - 2-
(2-(tetrahydro-2H pyran-2-yl)-2H i ndazol -4-yl)thieno[ 3
, 2-d] pyri mdin-4-yl)norpholine 14 as an off-white
SO|Id (93 g) mnth Pd ‘content of Iess than 20 ppm and

Y — g~
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6- ((4- (et hyl sul fonyl ) pi perazin- 1-yl)nethyl)thieno

[3,2-d] pyrimdin-4-yl)norpholine | bis nesylate salt
W@20084058593F - whi t e soI [ d (204 g, 87% 1H NVR ( 300T/N6208/081259

DMSO-J ) d 2.40 (s, 6H), 3.02 (s, 3H), 3.01 (s, 3H

( }{]%Mﬁc%?%&?vﬂ@ﬁg%r%@o%szv.ﬁugﬂ,éfﬂw&F'@og %lﬂtﬂ?mém&&er 404,

V|rtua7nét7/vork 1063V|ftUaI ﬁethIk 468|)Ecs?r&rolﬁﬁlser &téﬂﬁac(ed41(7 th/HK:aI network
0s

interfaamADjonyBtshPetsk Miegace Aééym@ ehygiseraBEk FgriaggrA16. In
these?ne%al?r}ipr#g%, Cdohr}}éﬁfaﬁ‘ﬂeﬂvdrf(%@ﬁa Pbe\ﬁys‘?@gﬁ@t\%ﬁc intE}ace 414, and

| ONS Wer e as urr pressure:
physﬂélmqlmork |ntdrl’aqer4atasmag beSﬁorhporﬁ@wtpskocateanwmeemer@ata processing
i cal % 7%

systelfnd@ﬂrl?h Eif /pEE:rf@tTrpee’twto}‘/IPh&? exggt?tg\s/er y I's 93%to 97%

TOirRROLE @%r@ﬁdﬂﬁrﬁi 464 %réfé'nh';lﬁt"!?ﬁsdbfo&ﬁné&e?s,-suhﬁgé line

16 15 [ 00 sol uti on of
replacsainhé umts Hhatmay dedobost yh an @lrtﬁaf( 96tvsg3rkaNartuaI network 408

d the t

simulefdh S eRF kTS i g Ble BN S hophovidial fuyor 38 may be a

smuléﬁﬁrﬁoﬁé’rﬁ? Bpehaatd Retwdrk & Qﬁ'alrbﬂdfpmr\ﬂhléh th’sfﬁﬁwaﬁ( Bovided access
Cto -55 0C. The resulting mxture was then all owed

to de\tl@emuhsidﬁpo&tbemcmt athtuah@ewfbM&Beﬂab@mm iABpeSS to computers

i the 8t BRI Erortie BGPIOMEC vt ok P NS o

exampreql ahhsolatdd distaWswsitkd mr\mlcrn Aaceess lo thisasétwark 15 vel/Rled only for
L) at 75 OC for one hour. The slurry was then

'ntem@b@@t@oor?@e%n@@y%fﬁmsaS§6h‘ asilipg replagealienids: (200 m.)
"‘@Bnggfjl%jer i {aPrath 1 a"@ssermﬁ@H?ge Er?at%'ﬁo% e?‘g%erstb' %‘%erous
f or tien cool “to room {enperat ure.
paranvﬁe_rsaalmtdadonhnollthe phinslalioan virtual airartattrrestworle40.i Phgsicalt network
intertqh 4 B 800 SRS HOUWORE IR IM M BingSs QDB as provia point a
whlchcélESmmlé’étio?Q IIn'R rﬁé\g%'@s%@h@& vﬁﬁﬁ %tﬁ@l“ c@rﬂpsﬁé’rﬁts stién as a

ford thieno yrimdine- 2, 3H)-di one 16 as
grour@meinrkAhPh¢S|saj|naﬂw()s:}olnm}fag:e 47’9%1nd phwaal(m&]wom—mterface 416

may p?gggﬁ‘;a ghﬁath_r%%séf%yn& ?nﬁrékﬁsgpcpm téllfﬁ\}%tké‘érzwireless

links mbrdﬂn@ Adi@ofivirl ) . [00113] Exanple 13
Di chl or ot hi enoE)Z 3-d] pyrimdine 17 16 17 [00114]

PABI@,@M? By shenen p0@@0036t5 ig ancaiggatibeiwakanay gewinulated, in

d
some e r 3t bna ol of AFHaihes movie pse fp coniunction
with \ﬁ}tlﬂa'lf@nr&tdft némtbrleqow F)or@lstdmp‘lé II\ﬂedemﬁcbab@rwdll m #%ygp
nol quiv.) in acetonitrile (400 m
CO”n%@%ichwﬁﬁuﬁba‘f‘?f@ﬂt"@r%@%% Brgegha CPST"D@“C?H%”H“?J% 9$t@b“3hed

o plROUTE e s BE A St ol on & gng onvorca

networkintedace 422 amdxinegrrepleesableolirdt42®. 15 OC then pour ed

TheeldeliceRn 1Y Todus erprdie s Ui et bidalian orwhen the
real ks 0F8A dbhdal cBRfATRIE st sHissfle bR feRRIEMiRNRBpaL to

comptexdw timet &nd/abpRYSISH. p&lmcmgm live replageabte oinit 4@0iis got a virtual

comp9n%|%t rﬁs cgﬁlp%ge %ozcydnlesbq;je)regl pgrt’fl)'gR aq flr'g\:/'_%t gfequ qi aﬁ& In these
examb@yB KtE&hstRﬁf&) ofid h?Qéal(ri‘st)anda@@l;lcheEPQ@fmﬁcﬁa IAtual nonstandard

%2 chl or ot hi eno rimdin-4-yl)norpholine 18
device g 188y KBOEROELtSE tPQBeYI Igwrametw,@rkz equi v.) was
added to a solution of 2, 4-
di chl orot hi eno[ 2, 3-d] pyri m dj-ne 17 (91 g, 0.444 nol,
1.0 equiv.). The reaction m xture was stirred at
anbi ent tenperature for 1 h and the resulting slurry
was filtered, rinsed with water (500 ml). The cake was
dried in vacuumoven at 55 0C for 24 hours to give
4- (2 chl oroth| eno[2 3 d] pyr i m di n- 4- yI)rmrphoI | ne 18

o o o - -, o A PN N o NN 7
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was dried in vacuumoven at 45 0C to give

4- (2-chl oro- 6- ((4- (et hyl sul fonyl) pi perazin-1lyl)
woreaobpsg7ohi eno[ 2, 3-d] pyrl m di n- 4-yl ) nor phol i nePRDUSX0$O81259

off-white solid (110.2 g, 80%yield). 1H NVR (400 Mz,

D&{F@M@r@%]% Aﬁ% gljé:’ rtﬁljg\ cg@bugﬁ%b&%,ﬁég %Qutﬁ@&&%%@éﬂ\/are
alrcraztgp;rt‘a I\}‘Elu)ﬁd n glgell érié-bepléce%%é ?571 itd that thdddSiftE&l cavaslterd simulate. In

other mtzsldcmn 95 \éﬁualcﬁgmlytapb?emy.%mum yAEeys pspects of the
softwérteeélf'cﬁ‘gffg)% tﬁlé'f Hgé&o%%t% K{a]lx%'?‘&li”t%até%%?)a}%) tg'?)'srgﬁg%rﬁycl)eg if virtual

alrcrattfne4w()ﬂ<- 400 & wsddt to(tés( thetdiylity wif barpling npevearkitatrahsfer data with
virtuaﬂi'i%ghh l \?vtggéﬁihg [v%r‘tlia_l %]o%tgs)dt{d%grﬁ lﬁ}bﬂgn%kﬁglé}d%iprégesses to

smul%t)e %@pfgﬁﬁﬁﬁt%g% 3&@0@|nq}an§é’r¢ﬂn5rﬁa‘i§rt§mﬂ§t tdde prodbesses for

generzt|09émeda§ajro 2H pyran-2-yl)-4-(4,4,5,5-tetranet hyl - I

di b I 2 d 50. w V\P/ 209,
R BRIS Annd A R Goh b S AR e
replacfé?a‘blé bhes thé@énn@réméééam@wlt@mm i6n &drhpidi yrﬂngHtl )

chlorlde&n , 005 nol, 0.02 equiv.) was ad
enterigiumemes st an ﬁgtogqllgt a/flighkmasgaement system, anﬁ@sﬂlgrrh@corder

.M re 4

Adaieihghy ATt RELECAdR pd i BERRUG AR DB £ g8 simutate
other Rbripshentwitioinl trd airerdfhectadbk etterttieamp frsaling eeplatdise ewits. For

and rinsed with water (2.0 L). [00123] The crude
examplep yiikial GRPUHRY #02 m?‘V@HnWaf%aFCLQN'@PLm%?n pegfem{m@nagement
syster‘ﬁESh 101 g, purchased from Al drich Cheni cal Conpany,

I'nc) in methylene chloride (2 L) at anbient

t Rr[mmgmuwetoﬂhgum 5] aaisﬂgrérrhltbmtsatlrlgrmnef(aﬂnptﬂefob test environment

th hi d 3
s derfta0 f 8ChrORBER B AN ey tPaEoYSomPbYiSH: DTN akatrle. test
envirdrdnént 508 inchﬂ%sﬂhr‘tddl%‘ir%réfﬂﬁe&ﬂﬁk ?‘)bﬁ%d‘"ﬁftﬁalcg?ﬂﬁh@%@twork 504.

and concentrated to give a solid (
In thla:exareple boBovigpal aircrat nebvord Hdsand sﬁ;tolla{/gwunnl network 504 are

simu B ERE Gatnbliety iy areiptriord sbe st (el e networe
504 nYEesIKbSMUBRPI 688 foboSsing uyStont 1 bRIEEats edsbsing

wi't h met hyl ene chloride by a m xture
systegf 20 inigéime 2chl or i de (2 L) and ethyl acetate (2 L).

A{/‘rtl}e’j?w&lalf dﬁ%&/%rk‘?‘ggZ %Ei% %}?ﬂd’f@r |ﬁcﬁ8g§'vﬂﬁgal %B%puter 503, virtual

concentrate
comp(ﬂmtﬂ%l smﬂufaongﬂv\)qfrk rsesazulrml ﬂS’ﬂ\A}dTESbBl dorrd] Uset elteddel510,
yran-2-yl)-2H i ndazol -

PhySIGAI S OAVEHo DI F 8] 517 Ry BICAL RSOy it e b4 anchghysical network
reered] 596 (S oL b sha 0B8R (0 o Do)y e
compQRCI52P, dirtlalfetwatk H22( blrt,uaﬁlh&twcﬂk 624; cént6d user mei)face 526,

phy&%neh&o@(lln@rgacgg??amané p%yg ca- g@drﬁmté%g@:@%l&_ﬁ? Ac{a'bticmﬂlly, test

enwrohmeﬁ‘t 500 al%')lncl%é@gortéblé%oﬁﬁ’putéﬂ'%isz which hapHisia thetwork
16 (s, I'H), 7.39 - 7.44 (dd,

mterfa:ees&c} 71Hz 7.84 - 7.87 (d, 8.7Hz, IH), 8.30 -

(Eé S'é lgrjet\@,o%g’@%egf %{E iﬁ%ﬁ%@ﬁ o:égm%caig%twor%erface 528,

and pﬁyélaal(hé‘tbvbﬂdﬁlﬂ@ﬁfadé 514 cbnhdcts (aBhiitsIHdRBIN iherRRied8301 These
met hyl ) t hi eno[ 2, 3-d] F@rlmdln 4-yl ) mor pholine 11

connqq’mgmggye go(gyred-to mqqnngg hinat pr@@r@gnﬁbe ween an actual
1-yl)nmet hyl)-2-(2-(tetrahydro-2H pyran- 2-
yl )-2Hindazol -4-yl)thieno[ 2,33-d] pyri m di n-4-yl)norpho
line 21 (500 g, 0.836 nole) was charged to a sizable
reactor, followed by nethanol (9.5 L) and water (250
m). The resulting slurry was cooled to 0 OC and
stirred for 0.5 h. A cold solution of concentrated
sul furic acid (H2SO™, 5.54 nm , assay 95 98% 1. 004

Il'\l—l'\ e
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9. The process of claim8 wherein the palladium

scavenger is FLORISIL(r), SILIABOUND (r) Thiol, or or
WGLADASIND( r) Thi ourea. 10. The process of cl aP@m/6S2008/081259

further conprising reacting 14 with an acid to yield

aircrag{efol e P et ofpdRER Gyt o TRk EonbedErny be. for
exampie, irgiddzasresivéd eonhted@iond. lPhy@maahewmk iteracé 6d6fporovides a
nmet hanol , et hanol, isopropanol, butanol, and

conne%laﬁdpmaﬁlcametwmbm@ré@%e P34 preparing
4 ( . .
S S s B A0
malntenammegenaltubnsnrplanlaumaafbfInmhauadtvaritagmnsemboglments portable

comp@mrgzgéﬁa%ﬁ}g vqrtga@ ng% gwa?gsh g{rlriflgte%av(n?f% )élrglﬁnd networ[ii 504 in
whicht iRl El s é’ﬁérdaPa@)!é‘Sf ﬁorﬂl(ﬁu'ﬁm%'ﬂh %lﬂ{‘\‘ﬁrtégl é?t:raﬁ BRtwork 502 as

process of claim 12 further co reacti ng
well aphm&phtb\ey ivirtual chimpoineets \mtfdn Nlrnuai |gmmrlt§/hahwdrk |564t cBy using virtual

4-di chl hi d 17 1
netwok @nfl iU SR EpE: sTabte 2o IAREBRBPIEl Fey et beidkie to support
sever@ﬂ@er@l@rnﬁhﬂ'nhalﬁtetn%nhéq?a&op software for an alrcraftt pe, such as a Boeing

4(20h|oroth|en023dgrlmd|n4 oI|ne1
787, apwel asthe ppraties o spraramwtipie ygwmofmypralgqlﬁ@entalrcraft

types|SR4 ?%}%f%‘?%@énegé ??%)?}Hed 7AT'888, 88l P77-200ER, and a Boeing

737-880chl or o- 4- nor phol i not hi eno[ 2, 3-d] pyri m di ne- 6-
car bal dehyde 19 1916. The gr ocess of claim.15 further
c Bhihs gxa{’gplleegqqt,eﬁgqu@mgﬁa 00Q provides a simulation of an entire system,

such %%“Zé& t}qcf%ﬁ# g@@%%éegd P(?ngfglf/rl](lé UHWBr] rk t%?]:oégﬁ)gﬁ t?né/ bRV &cal network
mterfdcasl )mﬂamlsgle)mmmem[aﬂlpﬁﬁtmawmufatldnmfza ;yarjlcmlaphelwork t@0

rocess of  cl 16 further corrsprl si ng
commgicate RYAELIBL TSI g BosRRpPd sySin
ZTMé)dmgeréﬂt &arﬁvg@ratﬁirfsqm‘iét@féd lin ﬁ.&@swa@&s%@mé\;mm aircraft
2H 1 ndazol e a palladium catal yst to yiel
netwotkg end tiae (/hfmahgrwmf retwoyksi prerpresentedyfp) WW9$ 02+II@3trat|ng one
tetrah - - : . .
emboyFe SHReALSARs e roLmsest o Uiybe mamer 2 ppiserent
netwd?fﬁéh‘l}ag dé&?néaarmﬁpmt@a FopieRahplaMyatll BirkRft network 400 in
ium catal yst is selected from PdC12( PPhSé
Flgurpd’(tllusuqtes twa@itual semautens and ey BrHa) astworksoAS ApeH®8. Other

numb&fdw éﬁ%@[&@ﬁﬁ%&@é e@ﬁﬁgﬁo&g I %ﬁ%?sed, depending on the

particB&? (e prn3drRatort.o FpBexdtdpled biduaPafromayt néwork 400 in Figure 4 may
Cl 2Pd[ P(furyl)3]2, C2Pd(PMePh2)2, C 2Pd[ P(4-F-Ph)3]2,
emplqy t@lﬂd{'@{@@ﬁ@)@itﬁrs MDY pitpa qpks.(@sHY Sfher examples, seven
vituafARALRI 2ABHORM(ANRYBH, 19, The process of cl aim 17
urther conprising treating the reaction mxture
codotrangnay ta Figutd 6 aa peddrach |Umtsa1mge¢tgnpomm’ets elsgd to simulate a

r esi dqual | ladiumis renpoved and 21 is isolated wth
netwqrE S SERRITED pRIGRcE LAY 25uan AgE0Y SERBIBRNE, U his examle,
wrtuaﬂ@n\)’mﬁfn% Gd@dé}ﬂbt‘s%rﬁ%rﬁ-ﬁﬁé’ 81 Phay Be Elséﬁdtc?lslﬂﬁlﬁlaté)a network,

LI ABOND(r) Thiourea. 21. The process laim1l
such aa,rfohexamohapMrmamglrcmhmetrm@rmowanﬁ \armai@rdumcb ngztvmr& 504 in
F mula I1.22. The process of claim2 1 further
'gurgg{‘rprly ng formng the sulfate salt of Fornmula Il with

svirfudl ietvieehlehN6E0! iRltisieRabnitd a6tiades base Gptehﬂmgl system 602,
et hanol , isopro anol , butanol, and isobutanol The

virtuabmagbinecsereer1é04 contrakbassBBBindrtual neiwps 66§ iteaypachine 610,
selected from 14 and 14A 26. The conpound sel ect ed
from 21 and 21AMETHOD AND ABRARATUS FOR SI MULATI NG
Al RCRAFT DATA PROCESSI NG SYSTEMS BACKGROUND
| NFORMATI ON The present disclosure relates generally
to an i nproved data processing systemand in
particular to a nethod and apparatus for processing
data Still nor e part| cuI arI y, the present d| scl osure

- .y a o T Y 1 o
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software for the line replaceable units. Currently,
ai rlines manage the handling and nmai nt enance of

W@ Gopmsa7e3 on aircraft in a manner that is cunbRCHUN®08/081259
and tinme consum ng. Software aircraft parts are stored

vitual PR I Baditir s2F. T EGHF EpeERERR, B ilecent
compbRresisueithia viteldl eavyorrhehhG0® Mesi edcuteedh a dutd psdedssing system,
that physical nedia in a Iocat| on, such as, for

such é&Qﬁ’ﬁﬁ BfocgssingisygteraB0Adt Figuiend.enance operations with
SO P PR g
proceshiag syetbna Bastlupeaating ajstemmzm'ayme mfplsmenwmsmgi any
¢ time, Furth

rocess _takes u
availdyik GPERINGSYRETR: BOLEATAIE. 3 WariHS tqpeﬂaﬁrﬁwwtem or a Linux®
opera'?‘ﬁb% Siem! gp@@ 0864 ORSWINdH < Weatihd s m?g be selected from

advant ageou ave a nethod and ap a a us
one pm@nedrbmylmosoﬂ@mmmra@om hePplooblteBAdUSAussed above

TR reRutk ~SheSHPA Gt eRO G dne BRI ER g H COhouters,

such BEVMUAI nRPRic! 6170, 6120 2R EIYL XddicHHIgViRaAM@EEhnerserver 604
simulating aircraft and other nobile platforms. In one

also all@wsrthaesting ehtbitiahaaiworl 698t AGguplsngkige server 604 allows a user

o scBEL AT BB BEERL AT b iy U O BV g8

machimet $&rvér 664 Whﬁﬂeh@n@ecﬂUQlugdjlﬂf@*e\nDNpes'ﬂﬁeervers For example,
operations are performed with the virtual  aircra

VMW@T@t%Y‘Rr k)] I*?@dtse%ﬂ Yi¥ware S@W&ﬁr‘ﬁjarPé@WﬁtI@Vaﬂﬂb'ﬁﬁ'Eﬁrﬂé/Nware Inc.
AR 0
2R rchitte ﬁ@“ﬁ@“@ﬂgﬁ@p?ﬁg gllrﬂgr%g fh%%ﬂ %14, and virtual
netwark 808rexatconipmmenty ihat aed sinaulat@dkfof tre pMCmbwlr’mal network.

ContrPliSins 05 2 igbiaace far tis SEiTeton A4 pidkidesas injpriace, such
as coﬁ@%%t@ﬁﬁ&@ 540r EoR¢tof Qéeﬁﬁtér%%ét&% |Hq=r|§u&n5°derﬂr%l base

lurality of 1dentified conponents. The sel of virtual
606, mm embo@rrneftbmmeméwtasatr@f \petaoegeathast allaws aousﬁretggtar@ and stop

em A et of si cal rk c ctlon
a simiife’ Hs HEEs silec WAkl Rtchs; AN, GairdlabrBos also
may AWAaLBBERM RSB AtirBReHt theaSinARRRS A0S pﬁ@ﬂ%té@ﬁaé’tually enter
virtual aircraft network and a data processi ng system
specifihpakgmetges. aircraft network is capabl e of simulating
t. [ f
ORENRG| SRR Bt P B2e d S ihisfBE UM may be part
ofa cmntrbl @@rmarfdcaatumrac cavites| iser trherfamer 51@lbr aonieslalder interface

is located on_the data processing system_ The

526 iny Els&llﬂeé Contiek sraciic GHRiPrandast l&@éént@gﬁc%f%ﬁpw@a'ar
con S5 rehc VEH 04, BEBERAAB il Y 3R ouo o
an aircrafivhetotork orargfoumkdahetWCvkcan be seen with reference to

LS TSP DA AS THIGRGS BT dLpred for purposes of

deplcgﬁobﬁé%rﬁ*@ﬁﬁ%ﬁh%i §tv'|rﬁ1a@fnem&rkekﬁaﬁ‘%%%%iﬁented of gourse, the

~enbodiments are set forth in the appended cl ai ns.
depictolv ahthegdifarend eboyiomentssis nodweaant to dmitvibe Imarner in which other

ccvar LIS BB Ee 0l 8 (MRS BB. 0Lt VoS e

r ghietiegaewtte Rigard p! & Avivatiadesr al predestefs tédtingoa gfdurdnetwork
advant ageous enbodi ment of the present disclosure when

with & wedal aircsatijnghenkds depicted ineacrordansenyith @ndadvantageous
wherein: Figure 1 is an exenplary diagram of a data
processing environnent in whygh advant ageous
enbodi nrents may be inplenmented; Figure 2 is a diagram
of a data processing systemin accordance with an
illustrative enbodiment; Figure 3 is a diagram
illustrating components used to perform operations
W|th an a|rcraft netvvork |n accordance W|th an

o o o .
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along with storage unit 108. In addition, clients 110,
112, and 114 connect to network 102. These clients

wa1®9/038783 and 114 may be, for exanpl e, personBCT/US2008/081259
conmputers or network conputers. In the depicted

empof TR, P BBk BRSSO G Beflark fo@ration
700). ITifis opdrationnidlvdilds eSbe@inigsthdIdmulietidn fantheldifcraft @ietwork.
clients to server 104 in this exanple. Aircraft 116

Theregiftep the date pragessingaystay velhcthgnddual edwas is senipeted to the
| i r . ) .
grour Ak fekcratdh o2y Trke oot bl ihicieqgalhing the various
comrrmmwtm)fns lihk§ used by thbyestca lairaraftnetivork & vomknwarichtewyith the
exc gg data with different conputers through a
groung REIWEES cormuni cat | ons link while in-flight or any
ONBRY, the/ PRoctss Pk el Sithd Wﬁ?‘ftr‘/@hhﬁapé‘lrérﬁﬁ n#RRonnected
Net wor k data processing system 1 may I ncl ude
to theagtdund @&Morke(opewamondr(l@nﬂ@esamemtiwls rdey inoigden c50r example
net wor k  wi

varioiesdes G ess i@ e ipund nEMO R sARuiBREY Kofunicate

with tR@biMerdft nétivor eFarir&R i RSopdratives h%% patoftnh&d by users to
di fferent data processing systens and devices

becorse famiies withdha epesation osafevare @t berasaund setveorkwasgrto perform

°peragﬁﬁgg\hﬁ§5§%rcpa§fgﬂ§ﬁw"ok The different advantageous

that the current systens for

pllafeorsrﬂdﬂ@cmlfmrﬂﬁﬁ@@@eﬁamfn@tpebmrr@ﬂ (dperition I 7Ue,). The collected
containing a network of line replaceable units and

data igERalyzgdtareiadier 98y pegerare §me @ﬁ‘[%]*@%ﬁé n@@@eg,(p@eratlon
710, SIS ecEleo Bty L AtAD FILCOIERL S s

companewmtsatithimétevgrdundmetivochtcspriolvisr fer @romerafgerapiahnysmtmwe aircraft
bE j_horedvvlthl nali b{aréﬁ r storage systemw thin the
netwqrko Jhg RIRESRS Ierminatesing storing act ual
PINIEH feférefBe 'n%mpl%clf’igﬁ% Bnﬁef%méﬁyof abloeds %r%‘é‘é‘tln% a virtual
network, the aircraft may connmuni cate wt he
aircra@trrtahwdrwetdawdeted fin accmrdbe@e m»ﬂthdairf acvaniageryssembodiment. The

e le, awrele radi o frequen atio ,
procef BR85S oy WP o DB LY SREH FRFALTRbH Bhgration 800)
ThesdebMpBAehiREnBLEENr BREMPIK dRffistehh@atal grotadding eyserts, such as

For exanple, server 104 and client 110 may be part of
compytejs @nddinaeepigerable whis o ﬂ]@oﬁlfcraﬁl [Teesompanentsalse include the
vario Cétlv\{%t I§/saﬂ dpﬁ Q?\?Ptﬁrgw Efsezé%t)?cgm&’é%n ﬁne {%oelaceable
units. fﬁhme)éompoheletstalsdomtclucm memysmdadép@rﬁpchk|Me aircraft

ine replaceable units and other conputers. The

”etWQﬂkﬁfﬂ%r%ﬁ‘('dﬁd%ﬁﬁ@@w@t@ﬁ%m MOFRUNHPBWAK. a conput er
% T8 bRSESLE [ RQfhnsARRES AlelSion& B Y thﬁfgd’&&%{%ﬁeﬁ@f

ena ing a custo or user at a ground network to
(operatist 8@2nneaapevation 802, tperdesrgnmgamayuecluﬁercaeateds:odfetfhr a

aircraft 11 n a manner that reduces t .
progr g suiats e Mot 31 Bt Tiay Gt Phibe Seaiied caraponent. For
examfifée aolﬁt@uﬁtrﬁﬁwsmﬁy%e RGH AR prlgaér%g%rﬁ%ﬁé'tﬂgt §Mﬁﬂ§c€b the

is the Internet with network 102 representing a

routingeoficdia frencone somponeot tqmmtbekeorapdn@ﬁtatmvedtto dhe visteial
netwt e Transm ssion Control Protocol/Internet Protocol

Ctr CP/ I P) suite of protocols to conmunicate with one

amp$diae caSks CaAGRal RS WPl dceddidiunit OF Pﬁ%lﬁﬁl daadeemal/ W used
. al so may be inplenented as a nunber of djfferent t
insteask ofvifsiek sompaaentasTis tyre@igsiectioammpndenret ona‘apé@wsuch as

area network (LAN), or a wide area network (WAN).

Figure 1 is intended as an eppnple, and not as an

architectural limtation for different enbodi nents.

Turning now to Figure 2, a diagramof a data

processi ng systemis depicted in accordance with an

illustrative enbodinment. In this illustrative exanple,

dat a pr oceSS| ng syst em 200 i ncl udes cormunl cat| ons

- NN PN o o -, .
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be located in a nenory, such as nmenory 206. These
instructions are referred to as program code, conputer

W@ s@bloss7pF ogr am code, or conputer readabl e pr oRCHOS2M081€81259
that may be read and executed by a processor in

tme, ERABERAT 245 ke o AuGaPa AR CRTREE s e e hfPLions for

the vittaaicaikdreft eetporkgopeeidaldod) mafieratic 804 asaymeeRide iRd8lling the
rsistent storage 208. Program code 216 is | ocated

e
apprqpﬁa% nefMerk gaapters F%P'&Y'dﬁ)ﬁﬂﬁﬁaéf*e DResL @nreatienaailable in the
red to data
alrcraﬂ?%évg@& ng sgﬁ%&gsggﬁpgﬁe%&gc ffegn by processor unit
zwthusl:’imgnemgrodred Aétvarkd acoaplet terper&nda&rbmmmahajoaéavuth

form.conput er m pr t 220 in these exa
SImUIGRHRICERT B O Do CHRRFOBEOLiS R PL )6 S oapE round
mfras%ctm?é(s BfesRet I?ﬁ'ﬂ%rﬁrb&indi ﬂ%ﬁ%r‘k%d t'nﬁlr%fbfﬁlt ;E rt the particular

onput er readabl e Tredi a 21 be In a ang| orm
alrcraﬁud-'turﬂi@r merdlﬁefr@mpaéyaIﬂagetms emlbodrmatugrmo allav susiloma&rs or

r.t ed aced | 0 a dr.ive prot evi c hat
purchpgelsiittHitsran B et BEEms it g p oG aeftieh T he Thst
aircraftt orage device, such as a hard drive that is part of

persi stent storage 208. In a tangible form conputer
r bedifprent examplest ghecompeagntsaieed are EFQith ssiftware aircraft parts

o RSP eS8 RGN HE Ao N il ABoRybl A st

validaZion. ofBﬂ@Jrﬁc&ﬂ:galhbraftﬁmer’fecés CPUnbéetedt idatio® af ehe2difcraft in the
is also referred to as conputer recordabl e storage

custofed s £NVEPPEERLB|SPP Enaplesiyr am code 216 may be

t f i

 FROSHRSACa B R BRSNS Y BRLBR LRAR an ety
hardWaralenntoDdJmmuramantlrebyssoﬂwarealﬁb@ilmeot ot an englodiment containing

both ASANGr Ba8 GRS RIS oSS CTRRLREH & AhdgPlsmented in
softwiieY YHieH m‘éfudé‘srtﬁlt‘?ssﬁoﬂ infdtetd fortet E@én ¥§ f%P(é%’rlnE% fif&are,

conput er readabl e nedia al so nay take the form of
residevdsoftwage Are migtbegdsuch as conmuni cations |inks or

ireless tra ' i ons con ai ni.ng _the program code.
T FRohER BHELER saaTad RS e SRSy BpAE 5REh 88 HFr aircrat
netwd?k @PERST \§rotnatrRiive0ca Be RithulaRANt ThEEPViRviBI€omponents can be
architectural limtations to the nanner in which
connefited & physieafisompanents immpemerm rpreyfeapera@tiompesuch as, for example,
testlng'afnfdetoaq ﬁﬂg fl) Yzd O?Ho\fg us diments may be inpl ement ed
ata”processi ng system i ncl udi ng conponents in

aHdithémoreo thy differgrit apsbarfimiehtssean tdkesthe ddredl of arcodaiuaer
processi ng system 200. O her conponents shown in
progr@mgcu’ peuet aGeespible, EPMeay C@W@H{Qrﬂéﬁbﬂq Q5 EPRPHIES rgg@@ﬁjpé@edlum
proviS o5, 808 B SBBF o S RRR NN Rl py vios o
systenﬂhatémwtd&tr&trum yF@oBie mepesad eﬁiﬁw&ﬁmcbgareﬂ%ccanduter-

nmput er .rea ia 218 are npl es, of . storage
usabIg QY O US RonahE TEGI b Edh SRRy e NeiediTe SPRaRIuS that can
contaﬁny %Ed?@ﬂ awnhm&s foPa garé BRBahs SO broRraPer Déé“by%r in

2 and may be co riséd of one or nore buses, such
conn%ctwsmmﬁmugstbuctm exaaution sypiem, mpparguscoudedse t he

of e BERIEIRTTRALE AL PBPOT seecttde Hedii &HtLb8 " glifiBle, without

limitafigt BRMediidnie meagnaiRBENE! Slebfrot@yhess, iafraehnedsémiconductor
the bus system Additionally, a communications unit

systemp@r privPpa@atimemetiumdr dlogdifnideg exgerwlesvota apsipitergggdable
recei ve data, such as a nodem or a network adapter.
Further, a nmenory may be, foy; exanple, nmenory 206 or a
cache such as found in an interface and nmenory
controller hub that may be present in conmunications
fabric 202. Wth the use of ground networKks,
mai nt enance operations may be perfornmed in a nunber of
dlfferent ways. For exanple a user may travel to t he

Y e - o o o, o s o,
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conpri sed of one or nore networks and nmay be found

W thin network data processing system 100 in Figure 1.
WO/R0WAEH70RI rcraft network 302, in this exanpl ePCT/BS208/081259

simul ation or nodel of an aircraft network, such as

medi i o3t it ocslintale MHEDHRbB4E wPer et or
selechadlyagrkovdthlecoagriet diskete teeramabhy acsavzantmiopy ?IQANK) ug read-only
comuni cations systens to allow virtual aircra

memeryHREIM), 2039id snedaticrislatand@n APEEa k- apligR idiskggmay include
como bt Q40" B8 SV AR TCRRCHNT cPMpet Bk ReBuaB G Rw) anc
DVD.i s one or nore communi cations |inks that may take

rious forns, such as for e | e red, wreless
VBLHESR ashimiie LS ARIe ar O e el HeCSha sy fadtain or store
compliR$8adab IR 'ﬁsbﬁfeedngFeﬁﬁ cOBY¥ SPen thay wﬁé’r‘?[ﬁé g%m%fe‘? k&s$able or
access points or othér network devices. t hese

usablemmaespo@@mmwmd ons ¢amjgtegdne mychtmn 6bihis computer
ed or w reless Wre @ﬁr omrunl

readafeRELSaEbrS s et Cod it dap i S af BhgfHe? computer

reada®OPLSablé prdbgraht E6HLHGr #Eomatdlicatighs! lINRK SThidebtwdinications
aircraft network 302 sinulates and may execute

link maiyfuser @ mediuméhaldp) s expmeleinitheut lipitatigsy, ®hxsicak erfwireless.

A PRl St B il S8 rBRep 6 BLSRER sphhuifer
reada‘b@@@mb&te‘m}sabh@qbrbgﬁamfc@dewmmﬁllﬁje énés et nire (peOYETSoEs coupled
sed to connect the different |ine replaceable units

dlrectb/r@r 'Btjiﬁ%@ﬂydﬁtrﬁemo@éé@émﬁﬁs §W9H€Pr@ @Qfﬁ'fnuﬁtﬁ?t@@s ﬁbﬁéﬁHCh asa
r
systelft ik (ThI FrdthoS el 180 fnolhde Idtef BT emiBFes difing actual
exeCLdeheo'frth@ prodrathesdes (hmﬂesbra/ge yanaimiaohpe’nemoues wtdach pmwde
successf ul I%@ﬁerf ornmed with virt aircraft ne

tempaigD, SPRREROUR IR ey TS CRIPMS JRed AR U er Usable brogram

code tdFefuEBLthE Ruhiberldf A d4SIcR may HaketridicdsteRHudk §Brage during
ground networks as needed to grOV|de for proper

executionmafihe aodens |inks 304. In addition to being able to

esta h nications, links t hes si | at.i on

aTeBiob it G2 TR0 84, B e IRk fun® 375t effte et o
throud? tht€d@n PigOIR® IdoYitreNérisa mufesefe¥idert may imdllide, ibf éxdhple, without

aircraft network 302. This exchange of information

|lmltail¢fttm@%@08r@$ t@u@hmq:r@enMayﬁg aerpRInRg deveeswa Péferent
comrl EHER A2piEr 8058 AR RS YDt b Bl g aote

processﬁgrsyetem)rto bayombswupmd t@otﬁheled@uavprmeskm@ bygtbméabraemote
and status information fromline replaceable unit

printefhar sov#de ARViaes H‘rﬁﬂgh ngrvﬁﬁfnge&ré\f?éﬁ or pHBH%\”@@YRSF%t blgn-limiting
exam Férs' eﬂ@ rﬁﬁ@erﬂsgmmé?ﬁoﬁg?géﬁtﬁ%r%t uéﬂbé‘?ev? gf He%f(cgﬂpc%rﬁly available
typeslocﬁgonfmweammsazﬂrdhmaltsa froma fli ght recorder. The

TP 2sbRn & b8 WFEnkPowiiBosrds SePpAifnSipgas oen presented
for pu’?kaéééedf |Illﬁé9ttea’t%n°a’no°cﬂ’é°éc@ﬁ>%ﬁ é’rﬁd Q;Vr%{riﬁteﬂaéé}% be@&a%ﬂve or

le to gain f [1Tarity with tools used to perform .
Ilmltedm thmembpdmmtemsthﬂ fdﬁMIB®|Qa$d aManyanheodifieatianskargDgariations will

ve apPaliitd el BBl SKLET IR oy " R sRorRlE. 415 Byt embodiments

are a®y Frobaé tplAsthraivith Pgtworked FysRinfs babdardeintbaky BPge stale control
this manner, a new aircraft nmay be put into use

i mredi ately rather than being tied up in testing to
deternmi ne whether the aircraft is able to properly
conmuni cate with the ground qgetwork. Each airport at
each different |ocation may have different
configurations for their ground networks.
Consequently, an aircraft network for a new aircraft
may be able to communicate with one ground network at
one alrport but - may be unable to connunlcate properly

oy o, oy
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advant ageous enbodi nents. These additions may be
virtual devices, such as a virtual conputer or |ine

w0 epbasssabl e unit. In other exanples, these adeiT/Us2988/081259
devi ces may be a physical line replaceable unit that

systel Sy R RBREafertbhe an oL bl BE0 4 eudferpli BbGhisory
connauﬂwuﬁhaégqu@mdwgyﬁembys|cal devi ce. As used herein,
t he phrase ' | east one of, when used with a |ist of

[ Aéﬁ@m%@wﬁoﬁ‘ﬁﬁomh'mft@géﬁa%ﬂ%lthﬁﬁ'f&@nb@@%}tagﬁﬁl@
ermoofubfiS B Neh S BRI XoORAG oA & hEGR I an
aircraftt emafiforndlite, B, taakda |sh¢ma(§bamayrafmralsmnarirw aendaarphssule

limtation temAan?lltem

wi t hou or

eREMHO g‘%ﬂ%@”ﬁ% q"ﬁ@'i%r@ém?"ﬂt&'ﬁaﬂc ?éﬁ?%a%ﬂ]@aytt@rﬁ'@u'ated as
part o@;a grbﬁﬁ% ﬁeﬁﬁ&k' t'FH@s@ miRtidiRe fXAER rﬁﬁ}/ be®nds8ad Y Sircraft

of "may for exanple, wthout limtation, two of
mechan’smt@wcmhwman aigonaB, nedwark ena gfouncenet@ork.our of item

q ven %n1C and, ot h suj t abl e
oo finGel SRoSUpiTR 8w aS Bt Og s TBIORR ed i pi ane
A1. CNTﬁéﬂ\@H féb’ﬁéﬁﬁﬁrﬁlh?%‘ée‘ﬁétior%fwmﬁb'\muai%Yﬁcﬁeﬂ‘ﬁnetwork the computer

probe-cards, and other debugging tools could be
implegeniret Medhad cCOMPLisAD: ai rcraft network 302, while it is

CRRRTEAFS A ok oPSRS 5y UL 0 P PRSIV HE  roun

netwdrkoad eshooti ng m croprocessor based systems. In nany
cases, the mcroprocessor is rempved fromthe conp
aﬁ%"@@ﬂ)‘ﬂgé@%{ opetations WiLing: \drtualaiicsatt egiwerk C&’PP@Q\I@dft@ﬂhe
on of information frominternal registers,
gmnwﬁﬂ#gﬁﬁg buffers and internal data busses that are not
nornally avai |l able. This information can provide

n|f| g to the dynam cs of a network

A2, 788 a8 os et aie] chBUERE et e 1 equi rod to
té&l&?}tuﬁg%@é fr%rrﬁb!ér‘f@r%mg\’tﬁé‘o Sifa%ﬁg% oMY coIRdedHER; 4,
a diagr [ lustrating V|r alrcraft network 1 s
depalyzieg thﬁ callecied siatas amict h an advant ageous
e odl Ln this eXa ircraft network
a8 ehP Dl P TP B ot hERbarRiy 47 b ocessr ng
system such as data processing system 200 in Figure 2

._Virtual aircraft network 400 is an exanpl e of
A3. viThe mgthad of claim Avfurtek cgmprlsrng:u gure 3 .Virtual

oIeePlfira SRR gamefieoring el GBERA Rl o form o

pluralitg oiMaiektifl®@ compohents; aadr | nterface 410, physi cal
network interface 412, physical network interface 414
afesigRs; & at Qfé’c'r\kkbﬁ“ REF$iPRF PRERMBROBENSIO @ laast @W%@f the
erface 412, physical network
ph"mﬁﬂng 3@2&3% SH&hysical network interface 416 nay
be conponent s Iocated within the data processing

tem tual aircraft ne cut es
¥ie dphee 0 sl Ad oM il 6a™anoBS] Wb g uaRS brSmponents
is a Iuﬁé’%&é@éa%le BHanaSyhdreh HRR) HJ‘; diedmprisdiat may be
found In an aircraft netmork net work 40
stesipaingsa vingaheaabine for tseline mpﬂaﬂaablewemau rcr aft
network. Virtual network 408 may be a sinulation of an
open data network in an aircraft in which this network
provi des access to devices outside of the aircraft.
Virtual network 408 may provide access to conputers in
t he ground network and portable conputers. Virtua
network 406 may be, for exanple, an isolated data
network in which access to tfys network is provided
only for internal data processing systens, such as
line replaceable units. Control user interface 410 is
a user interface that allows a user to set various
paranmeters and control the sinmulation in virtua
alrcraft netmork 400 Phy3|cal netmork |nterface 414

MY o o o



Turning now to Figure 5, a diagramillustrating an
exanple of a test environnent is depicted in

waewonskante with an advant ageous enbodi ment. |PCT/HB2908/081259
exanpl e, test environnment 500 includes virtua

5. TARE kol EURN Sathebh 4 bhhRle BRAA ARRERE RS tarpe vinie

machvk;tual ground network 504 are sinulated within a

nputer. Virtual aircraft network 502 and, virtua
gFHUh@r ﬁé‘f%?kadj\@&t@&%pl@a%rﬁ bedimgnisimayderovideditigient advantages

as comﬁ%'ggoﬁﬁdr gﬁfﬂéﬁ\ﬁ 83{58% Ieﬁgarogi%@p]tg mé@ggdﬁﬁ( Qﬁ‘e%%)odlments
selecteudaarplw,osen @ndothmbed irabrdsyip best eXxf18in the rpnmalples of the
virtu net wor ual . net wo

embog ngut © 50%0&@%@gpﬂg@tm@@déq%%glg}%,ving E55 Ofrf%rtdv(lﬁr)( sk|II in the art to
under‘ser?d' %@Qﬁscﬁé@ure%b’ vhsdls &Rb¥erit \/Q%ﬁtrhf\%%uélfﬂedlﬁegtlonskas are

hysi cal network interface 516. rtual ground networ
suitecb@athenparticléar vse cortempdatedt er 518, virtual conputer
520, virtual network 522, virtual network 524, contro
user interface 526, physical network interface 528,
and physical network interface 530. Additionally, test
envi ronnent 500 al so includes portable conputer 532
whi ch has physical network interface 534. Physica
network interface 512 is connected to physical network
interface 528, and physical network interface 514
connects to physical network interface 530. These
connections are configured to be connections that are
present between an actual aircraft network and an
actual ground network. These connections may be, for
exanple, wireless or wired connections. Physica
network interface 516 provides a connection to
physi cal network interface 534. Portable conputer 532
may be a conputer that is used to provide various
mai nt enance operations in an aircraft. In other
advant ageous enbodi nents, portable conputer 532 may be
a virtual device that is sinulated within ground
network 504 in which this virtual device is capable of
communi cating with virtual aircraft network 502 as
well as with other virtual conponents within virtua
ground network 504. By using virtual network and
virtual conputers, a single airline |aptop conputer
may be able to support several versions of maintenance
| apt op software for an aircraft type, such as a Boeing
787, as well as the potential to support nultiple
versions of several different aircraft types, such as
a Boeing 787, a Boeing 747-800, a Boeing 777-200ER
and a Boeing 737-800 In this exanple, test environnent
500 provides a simulation of an entire system such as
an aircraft connected to a ground network at an
airport. The physical network interfaces, in these
exanples, allow the sinulation of a particul ar network
to communicate with actual physical data processing
systens. The different configurations illustrated in
Figures 4 and 5 for the virtual aircraft networks and
the virtual ground networks are presented for purposes
of illustrating one enbodi ment. These illustrations
are not neant to limt the manner in which different
net wor ks nmay be designed or inplenented. For exanpl e,
virtual aircraft network 400 in Figure 4 illustrates
two virtual conmputers and two virtual networks 406 and
408. O her nunbers of virtuag conputers and virtual
net wor ks may be used, depending on the particul ar
i npl ement ati on. For exanple, virtual aircraft network
400 in Figure 4 may enploy ten virtual conputers and
two virtual networks, or in other exanples, seven
vi rtual conputers and one V|rtual netmork Turnlng now

a p— o N L o o, o, - e Y
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of a control user interface, such as control user
interface 510 or control user interface 526 in Figure
WG 2009088103 ol specific 616 provides user interfRBCBEESI008/081259
a particular configuration. This interface may vary,
dependi ng on the particular sinmulation, such as an
aircraft network or a ground network. The different
CLAIM®Iponents illustrated in Figure 6 are provided for
pur poses of depicting one manner in which a virtua
network may be inplenented. O course, the depiction
ferent conponents is not neant to limt the
What % cltanﬁeﬂﬁirl]sfml ch ot her advant ageous enbodi ments may be
i mpl enent ed. Turnlng now to Flgure 7 a flowchart of a
pr.oce for te n round _net a virtua
1 aﬁrre@fip@ RESRBTRITE GuhiB RO ARe PR SO
|
e AR S o RS 8000 el g horc B mobite
platfoopde derinva plw‘abty\m‘sdetxte‘tadtcmrgpmmmﬁts,l mul ati on for the

ai,rcraft reafter e data ocessin .
Syesbfing @Al Rt pr ke frsbe ol eoRsnieBl B8 3 I$tha portion of
the pIGfaIPWQf iaehiskcddpenantson 702). This operation may
i nvol ve establishing the various comunications |inks
uBkegingytherset gt vidgiel vensiansraf cesipanaots en éodata mreegssing system;
with the ground network. Next, the process perfornms
operations with the virtual aircraft network connected
t cofiyuripigq80d) askenof ghysigs matwork obiectidiese the data processing
operations may include, for exanple, various processes
Systefp assess whet her the ground network can properly
communi cate with the aircraft network. Further, these
operations nmay be performed by users to becone
2.  f&hemethodiof laimel fnpmeat:bmpriefngsoftvvare on the ground
net wor k. us perf or eratio with the aircraft
RN RA02) e of By SRRk TRMPTR O Ui a0S dnenolrier network,
wherdi§ tHOUMRE] hERRITRYY B6h8ad t i &thECh &t cfiRtand S
anal yzed (operation 708). Changes are | npl emented as
npedeuning fé04t dparatiany witMeesetwoihagd sherapoihes Inetieorkf or
exanpl e, addi ng or reconfiguring various conponents
wi thin the ground network to provide for proper
3.  OWRé ahdthbl bf Widih Zh@th@rbéﬁﬁfrhlrlfgﬂ wor k. The pr ocess
term nates thereafter erence now to Fi e 8,
acellestioadr@6)data fiano pesforming theameratipns toiferngo ected data; and
a
G (T BE ST HAROR e aPofie® fRNFR Y b
i dentifying conponents for a virtual aircraft network
(igeratlon 800). These conponents include, for

gpnethodiof i, VH@&@'”&PS&&@W@“%?@P&WP@%h as
I [ t
TREPRLS ERratdRRuTR REEM 020 2h 18 shOel refhii(goo o
train & eef ofnfsersonrtmvtd berfatind frey @perationput ers and |ine
repl aceabl e units. These conponents al so include the
physi cal adapters present in the aircraft network that
5. PTR¥IGENEA! ERIFIL SR @Bmiprisihg® 9r ound networ k. Next,

t he process designs virtual versions of the i dentified
cuhuzmgaamywpbc@m ponerd@azf)onel of toe eturalityrof@opmpanteats.
desi gning may include created code for a programto
simul ate the input and outputs that occur in the

6. | WR8hhéthed of ermars WherERr theXhyBlcal cmpbhémtal angtev@ipkaceable unit
may be, for exanple, program code that sinulates the

(420)r outi ng of data from one conponent to another

conmponent attached to the virtual network. In sone

cases, an actual line replacgable unit or physica

device may be used instead of a virtual conponent.

This type of selection nay depend on factors, such

astime, conplexity, and cost. The process then

configures the physical connections for the virtua

alrcraft netmork (operatlon 804) Cperatlon 804 may

. - I a
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l[imtation an el ectronic, magnetic, optical,

el ectromagnetic, infrared, or sem conductor system or
Wa@2Epofsegnt i on medium Non |imting exanpl es oPCHUS2008/081259

comput er - r eadabl enredi um i ncl ude a semni conduct or or

solid state nenory, magnetic tape, a fixed or

sel ectively renovabl e conputer diskette, a random

7. aTpRessethedwf vlaiAwherenead-rstvgrm2) ¥ & REeMal akcrafiigtwork and
netic djisk, and an optical disk. Optical disks may

the amqtgewet%hﬁaegrw@«neww% y nmenory (CD-ROM,
conpact disk - read/ wite (CD-R'W and DVD. Further, a
comput er - usabl e or conputer-readabl e medi um may

8. coOhéanethod ot vatmrpmttee nedadedbik esetectes bheops ofaamtwork in

.code such that en t copput er readabl or usabl e . .
an airgrlel b B Mk ) BB AL VOIS A BRGrEN & (roh ciaiaTls i a ship, a
notwk i Bhacdc98LS RESRIRE!Rioffarealahe d%@t%amrpwsesne

causes t conputer to transmt another conputer
readable or usabl e program code over a comruni cations

9. | ERE o ok BRI RsB b BLITp By R Pl of

compBhértsas o siMiuftaé@ sBtRaRS irdraftpart @S UL pipl £lihé@Feplaceable unit
storing and/or executing conputer readable or computer

(420)usabl e program code will include one or nore
processors coupled directly or indirectly to nenory
el enments through a comruni cations fabric, such as a

10. SYhBé emethod of ThemresMliereil B BRIMSIyNImY sterp)cwdenéesc al

menory. enpl oyed during actual execution of the am
ceeRgNKg| EkV'ﬁttJélr @@@h'n§d§1 BfHa fortheringd eﬂ){%"@ﬁb@rlﬁw &30) to
execJt@‘FFPé’E&l‘t\MaFeté’iF@rgﬁ f+ at | east sone conputer readable
or conputer usa progran1code to reduce the nunber
of tinmes code may be retrieved from bul k storage

dyrin xecytjon of the co | nput / out put or

1. oithe ciaRed o bl Rt minere e sesHivies s gt faryhe line
repla(%adié‘ﬁﬁit'mh' A56HVER é&nbéﬁ%rﬁ%@@é & sﬁmuﬁtﬁ\?‘ﬁnﬂ@t’é'acr%soutputs to

may 1 nclude, tfor exanple, without limtation to

theSQEMmBah@%aﬁpaﬁch screen displays, and pointing

devices. Different comruni cati ons adapters may al so be

coupled to the systemto enable the data processing
12. SHAlRPatSubeeRiRistRypl ed to other data processing

systens or renote printers or storage devices through

i Arvértuas giraepfonetverie (312, H0R) papa@emﬁmulamgqplerﬁttqr\sgexecuted by

networ k adapters are just a

aphyggapgtaﬁﬁzﬁ?%ﬂ9%§@f§%£@5||ab|e types of communi cati ons

adajite procesbingdsstar phpableadf donemdhichengmtith a ground network
advantag}ous enbodi nents has been presented fo

(300) piyhpredr reoyirtupl 2issrat rebmora Iefaded Ppithe ﬁ”ataai%@qe§$'ﬁ€t$y$tem
(200 )lntended to be exhaustive or limted to the
enbodi nents in the formdisclosed. Many nodifications
and varlatlons will be apparent to those of ordinary
n the

ff t )
13, oibbaPhBrS of Golm o Sn s B AR Tbgh cagerises:
SM%@?H?VIP{UQPI@]%@h lad (éma 6l an 9@pr§§é‘r|1tﬁﬂgclﬂ{§ féﬂlasdé%tb?érhmté Bn an

~ networked el ements such as”a power grid
aircrafidfl 10 heni cal supervi sory control and data ach|S|t|on

ot PEL PR 0 eA G fe. 2B s M e R Eang §Fsical

aircraffidtiveridlaatf or m net wor ks, such as a network in an
aircraft, an autonobile, a tank, a ship, a spacecraft,
a submarine, and a mssile. As another exanple,
di fferent mai ntenance devices al so may be sinul ated as
part of a ground network. Thgse mai ntenance devices
may be ones used by aircraft nechanics to work with an
aircraft network or a ground network. Additiona
enbodi mrents may be clained as follows: A 1. A nethod
for perform ng operations with a virtual aircraft
netmork the conput er |nplenented nethod conpr|3|ng

. o, o s o,
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pl acing the set of virtual versions of conponents on a
data processing system and configuring (804) a set of

W@ bkoo9iossIh3 net wor Kk connections on the data procREEFURL08/081259
system 2 . The nethod of clain11 further conprising:

CBAREEDl R e R0 el Y FeskBing FS8RB0Y: oy aprol the vinua

aircraftaiem@bkk.i S connected to the anot her network; and
performng (704) operations with a network and t he
anot her network. 3 . The nethod of claim2 further
c ti f m ng the
4. o B Eppaius PPl 1B el Bami e Ro A R 015
t bevirtudigrounad devike i( Q- espﬁa@ebteooﬂdmnmuh!coetmgdwtﬂﬂhe .virual
im1l erein t erformng step
a'rcraét&%wpggg& éBbb@"r\‘?H@e SWQtW%WQrK/fM twork (302)
a i
ogqetggvﬁ?@@e% B?Jhy@i%%mﬁ’érgsté&&;%ﬁo&nés?/léé aza)r%naeatv.ﬁ aHiftistandard
device l(426M cz)rfrwctddeho tbervmtuaharrgrafhneﬂwczk ng a physi cal
conponent of one of the plurality of conponents. 6 .
The nethod of claimb5, wherein the physical conmponent
15. | $hé dppafati§ Bf aeaable \Aklh@réln(tﬂg%ti proc'éhglngfﬁyﬁféi‘n o a portable
claimd4, wherein the network 02) is a virtual
compytardbd2t network and the another network is a ground
network (300). 8 . The nethod of claim1, wherein the
network is selected fromone of a network in an
aircraft ( 1 16), a network in an autonobile, a
network in a tank, a network in a ship, a network in
spacecraft, a network in a submarine, and a network in
mssile. 9 . The nethod of claim1, wherein a selected
conmponent in the plurality of conponents is a
sinmul ated software aircraft part (402, 404) in a line
repl aceable unit (420). 10 . The nethod of claim?9,
wherei n the designing step conprises: designing a
virtual machine (610-614) for the Iine replaceable
unit (420) to execute the software aircraft part. 11.
The nethod of claim 10, wherein the designing a
virtual machine for the line replaceable unit with a
sof tware conponent capable of sinulating inputs and
outputs to the software aircraft part. 12 . An
apparatus conprising: a virtual aircraft network (302,
502) capabl e of sinulating operations executed by a
physical aircraft ( 1 16) network; and a data
processi ng system capabl e of communicating with a
ground network (300), wherein the virtual aircraft
network is |ocated on the data processing system
(200). 13 . The apparatus of claim 12, wherein the
virtual aircraft network conprises: a set of virtua
machi nes (61 0-614) representing |ine repl aceabl e
units on an aircraft ( 1 16); a set of virtua
net wor ks (406, 408) representing networks within the
physi cal aircraft network; anda control user interface
(41 0) capable of receiving user input to control the
virtual aircraft network. 14. The apparatus of claim
13 further conprising at |east one of: a virtua
ground device ( 110-1 14)capable of communicating with
the virtual aircraft network (302, 400) and the ground
network ( 102), and at |east one of a physica
nonst andard devi ce (424) and a virtual nonstandard
devi ce (426) connected to the virtual aircraft
network. 15 . The apparatus of claim 12, wherein the
data processing systemis afgprtable conputer (532).



