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AM NODI HYDROTHI AZI NE DERI VATI VES AS BACE | NHI Bl TORS
FOR THE TREATMENT OF ALZHEI MER S DI SEASE The present

wopeoentd3en is in the field of treatnment of Al zhel/Ii8200%040795

di sease and ot her di seases and di sorders invol ving
anyloid b (Ab) peptide, a neurotoxic and highly
aggregatory pepti de segnent of anyl oid precursor
I

BBl R o AR HLEE IR EEHAR: REE Sysiems
pr ot ei n-cl eavi ng enzy BACE). Conpl ete or parti al
i nhi bition of BACE hajéECb[éE BWhD 0 have a

b f i canty;elif @6k rOR1aRk APt fAlRlRHa AN hi
%?aque depenldelnt pat hg [ ogi esslen I%Dus%g% VICTSWH in storage
saggetsstinggystbrat even small reductions in Ab levels
m ght result in long-termsignificant reduction in
pl aque burden and synaptic deficits, thus providing
si gni ficant therapeuti 8A6EGRYYND currently descri bed
Biee] | nhi bR uSy AhenRRRELARTHARY {6t hdrdBRtutddQfiskSEAEEfor
analogs typically containi'ng a hydroxyethyl noiety.
APTRARGH Wi Ayoletiphefgequiismpeisinbrst euepnsst enttedhalan e it s
Y (E1acWelbehl 90 RBHESUL AL WP AR SRl AL FETRAARE
perrtrreggialr% rrSE emlpoor éllyug Ig%naélledat es y ere
eselrg npmbgls et élslodrl\feﬁ emultaregesly eptaicieni Prek drevertesitiog ul es

tﬁgséél%@tcﬂw ig%ﬂ(!rl]ego%g 82#}?%] rg%s g?’i%*—nﬁftég&gst slots that receive

Melrimcsyfotﬁemingont aining scaffolds. See e.g., Durham

ggfreefhe t@%é? er?\[]/nEPg %tghlggg%%j}s%rg‘%gﬁi%@%vﬁl{% is& closely

aasgumftdh Maziinen tempmxumdslcimau@s hetn tdascenviretnas aBAGEcal

i.nhi bitors VWO 2 04953 itors that. are
6%&38?1?”8?@ “r?ﬁ‘fhélo%sr af“géj%rcsia Zfé]i‘e ﬁ%@b@%a IPESt gt of
tdiis® A NBN t’Vﬁlel Qﬁv%@g@ﬁéﬁpﬁﬁﬁesﬂﬁdﬂeﬂb&ﬁoﬁhl S@’eﬂ’@irﬁ,srrﬁué‘rhleﬁﬁ
Al zhei nmer' s di sease. The, present jnventio 1?

(FERPR BN RIS S {eadieid EARTbYPEH N 10 < efiebiliy
RIF @860 ulth BYEME IRdkriRy m&@&amﬂp&ums allehedt dealolns ‘the
where:n is 0, 1, or 2; pyrim di nyl, pyra2|nl
Sprdhamel cs EAIgTPRAgE albwtlpﬁs féfﬂush BPBPITINE SiEHCHires R fixtures
RY 5djStcAdnit@ PTRiO Didtaki¥n W&%I‘[élf(&l% e@og‘é!h@:lhwﬁm&ttgﬁaltswces of
substituents each independently selected from chl oro,
iigos, coatbutes tabuakssoys. hfadistapand g Fepptise am@ut (NRRO),

hygcﬁjog@ﬂ%or %lo-%%lr %ﬁf?ﬁ?%@?}éﬁ% ?J fha stuH S'win,hl >

Yoy ; a@@rrmdislsdﬂh\gﬁdﬁaﬁgeﬁysmmsme @BOIEM(@IL arocbr)ticaarm ora
t
?ﬁ%ﬁ%&%ﬁ% ll%ﬁiv &ﬁa@éﬁ%@&@l@hﬁveﬁﬁd attrérEFe ?o%lfu onmﬁlo?cﬁﬁgsﬁ{b the
Ad:smh@a;m‘erﬂ for téstsgagSeroboncaarpa)tf theritstic smtensunmgldually retrieves
ter to_ a of such.tseatnent
RIS R S B R A S (A
present invention further prOV|des a nmet hod of
preventing the progresskﬁﬂg | d cognitive
i npai rment to Al zheiner's ?%gg%e in a patient
¢t i si nglnadeiypicstt @micthgd pOtramsisaingetirage neviewdvithin ssietage
tir f of. of .F a
AR, B0 R R RSPy Rl PSR b T
rgammarysﬂemgomhldnpmm gnn%sactoator) o getrizat maltiplatoragesievicer

S PO R i 5 ARy B RS B b sty srsasthistieved

an effectlve amount of a conpound of Fornula | . The
present invention also provides a nethod of inhibiting
BACE in a patient conprising admnistering to a
patient in need of such treatnent an effective anmount
of a compound of Fornmula I . The present invention

al so provides a nethod for inhibiting b-secretase
nedi at ed cl eavage of anyl oid precursor protein
conprising admnistering to a patient in need of such
treatnent an effectlve anDunt of a conpound of Fornula
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term"nitrogen protecting group” is taken to nean a
noi ety that is stable to projected reaction conditions

W@rwIgza3smy be sel ectively renoved by reagent BCEOBS2009/040795

reaction conditions conpatible with the regenerated
am ne. Such groups are well known by the skilled
artisan and are described in the literature. See,
%to@agﬁ IS 1809 raPpeetMlt&s sIGroPHRGHIMR d@%@éﬂé&nﬂg@y@rﬁ and ©
Synthesis, Third Edition, Chapter 7, John WIley and
S&?ﬁ% eaqhistorage 1iguiog in thiesnegtiya test Al bi t i on of producti on
0%:]3 pept mqﬁeménmmlg OsplB AR ISRERARE Ay 8 %mde oMd %0

pep tide in a patlent to norma

élmr@@%thv ®llomng§‘@?éurma riapme eyementaiions, é@unfrﬂ@ui quh@St erm

t E I en
UG fu SR Narors AR B SRIY e Syl
raetqatmgehie auporngidyl toinspdBROE rstuﬁa tbc gintaby d¢vacesl peraaddon n
\{esﬁl%ﬁ ﬁly‘?qgee\a}ce}{_\q tl?ersﬁgrag ererxﬁc.e \?lglgf néectlye s?ornog eéf{r?e ?g
|t1ranslpuriers sindwetngingtheerut@sdi¢drigntfostepoaighes sicaroraf detiee

sease in.a patient., l.d cogni.t

DlsROREp e BEs SBb et pare 2R Peb i e TRERANE e S 1
defie e;tanfpl@s@on béthe stotalst lmevékiemeimaérs % idicsed g0 Has@dtion

ntatlon an rogression of patients
AN Rt ot B e A AR
dﬁ)@@tdbac@eéﬁrngtsyﬁ@n ﬁl}ésihgdrtsd stBfag@lieviddt@kspoer wvade58,
397-405 (2001) _Petersen et al ., Arch. Neuro 56,
@%urgﬁéthflig@gwwe el rm " prevention of the

E\Iomq €SSi OR sBfne TthpSmEREHNS, 1¥EstdrBRAIH B Hre bRsent in at least one
zhei mer' s di sease" includes slow ng, arresting, or

sose SPYiER OROTEEReF Odh Beragt davice SBrERPIETy d I yamAiént
tQnPorbIG R esSad osf@l?ess?orhé& R &R the aﬂ?ﬁst Sid ét&l@?e device
artisan will appreciate that conpounds of Fornu
detn wetk ithetcopres poading sterae ddvine ignspagerdepositieging the Fiogqu e

r hi f
e SURRREKIEENETERER (0], FrsARE bR IRe o CGu2
idsvigé support o th¢ goapddavardad and cammmbastgrab@dehnce in the

YRR Rl B R Al BB OPLD oy conpounds

QOOOBM mul aThe aatmamlrtmnsmﬁelr méfeabbrancéudeb atmampntatzur ns at

2
SPRES HSBRD R oA T e oS Ao bretit PRAE 08t e robori
enant iho mbmatea&ambﬂteraﬁe makipulb@sisGtcuirdiiao @ ap bah@tse of

st 40 O GBS ER LM BR- 4" DK% (PR o

igl'lS]pU@lﬂ bﬁ%%ﬁhniﬁﬁlaﬁir@@dﬁarﬁ%}raﬂgl’qeﬁ iP§ ahmﬁmywmpwdf of

orpula | . ure urt her en apprqpriate

SOMERratigp ath r%Sﬁ%ct é%ffﬁs% athets weﬁﬂmteﬁf@r%%mnﬁg‘geg {0 reléasably

gthltgug@;dg@aeme ttdagporkom | abel ed 2, as illustrated in
ure (3), are preferred conpounds of Formula I .

A@(ﬁm i onal Inyenothereasadet. [amsghodro fransiering ytoragrpiexiceayship rat

ik idonad G rs%terﬁ ﬁfﬂuﬁéﬁwﬂﬁﬁn?ﬁl ﬁlﬁﬁﬁit&ptrdnﬁbotrﬂaphavmg a

conmpounds of The I nvention he selection of certain

vaanjpabsitas $o reffpare pit rfetad staigge V@ﬁp@mnteérfm tegtiag. ahd

[ r

PR R RTRE S Rm S ElEO TRices Fi: #Epd BEluges

compogriksatenedtettiicangpartze wrrgties theThieiewdd unkesidd atotags device to

will also appreciate that the Cahn-Ingol d-Prel og (R

or (S) designations for all chiral centers will vary

dependi ng upon the substitution patterns of the

particul ar conpound. The single enantioners or

di astereoners may be prepar%d begi nning with chiral

reagents or by stereosel ective or stereospecific

synthetic techniques. Alternatively, the single

enantioners or diastereoners nay be isolated from

m xtures bystandard chiral chronatographic or

cryst aI I | zat| on techni ques at any convem ent p0| nt i n

o s o Y "
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u) The conpound of Fornula | is the dihydrochloride
salt. A preferred enbodi nent of the present invention

w0 2009129881 0 conpounds of Forrmula I, where Rl iBCT/US2009/040795

pyrimdinyl, pyridinyl optionally substituted one or
two tines at each instance independently selected from
chloro, fluoro, or nethoxy, or pyrazinyl optionally
%Q@s%tedtiv@'{e%ﬁsl(‘l’ﬂotfhlefs{dﬂ%QewEQteétﬁlg%Wté}ﬁ OnPinsdd HOLRestdB 18
hydr ogen substituted with hydroxy, or
6Lopes ?ch%lﬂ}b§tf‘?st)‘iﬂﬂé@teﬁ St.lcn foryeptiB%y; R4 is hydrogen or
mesiay! ; anﬂrﬂ]edle?rtagons]of(?ﬁls gspe&rof ﬁw@ﬁ’s@fo@iﬁg ﬁﬂ% 1rfcﬁld|e Y)ne or
acceptable salt thereof. In said enbodi nmen
pras¢ ef the tpllpwane fedteresnby sbme énrd@mntag@nmtheonarmfulmrencludes
r |
Tl e ol hnafle EoThod h d BBILEORRD o0 akileq i
adw@pudbr%ﬂbakdC@ﬁémehbnWﬁhuﬂhwtwgﬁéf@hme@kmwbﬂdmmemt

%%%%]?Saﬁﬁ Gﬁ?\l\% £d se?ﬁne con t0rr§ ar t %é?se&) lg(pg% ecs Frgm one another.
djht camattbys aseubmﬁgured tedele:n;eblga attstc\h@o 4 stoege éstwcieatahsporter.

i nce i endent |y sel cted fromchlo | uoro,
TR oy R GRE BN pF TP Sheales Teiue T s RA
ftlab@oacr tR?etrh@e@Mdﬂdg@ devicd tranQpter, Ratuatﬁlghydmﬁ@ﬁmed transporter
met hyl , nmethyl substituted wt or

Tt et FORSH IOy T LR ceTiing 1R widisa
TtoRdge Aevild with B RHFRE QeidcCidnkporRE aRPicakiifg 8Rlalitothargeof .
In said enbodinent, it is preferred that the absol ute
CERPRHRIALFIBRT Be StoFge dntivedfangRonierto thefesnegtive teshslptlhe

Rickdo@A8NcOfankiRteRRIiMHE @l thetekt sk, b@agf’ﬁ}g theQarred untested
pharmaceutical |y acceptable salt thereof. A nore

Sioatzs e with o BFPRSHYC GINecHy ob fhestomecidaveniesths Sydemat Bl
1&eﬁ&f§@é}9&d&vf8§ trE&PMr%rclwd’e‘!@ Blo€urRRf tksSrePWEvILdL QY -

p |d|nyI optional 'y substituted one or two times at
¢@UR] i nst almcemp m@lp@ﬂﬁ@wm yheswitestet e rage daviedis oresengn a

S R L ol SR

rahdppiter rpulicyes tltwgbrcem‘gé ntoraga devicd fsord the Stopage Aeviog toge with the

BHACIBGRHL 8L 1, REGTROAILS, 5oL AERER L Rt o

memw tgemraeslte(drstcmégetdherc@ ﬂmftrrgl thecwnésexd smdgt@cieme bffa vloemge

R SERTh e ot R AR uRF M8 stk i e Mt degiec i
einedbgmitvicofratspertprese it mithwentdatrvicetad.es t o

unds of For Ia | where R1 rimdi
THRG o BemeHaMFyersesee ke o i pHeghe sutomated
RAIPOU, an@ theRdndFl dixt to Qfplidve Addsted sEidpStdieditd £6km ¥k Fddpective
fluoro; R2 is fluoro; R3 is hydrogen or nethyl R4
(ShY B0 SATY B e frsied Stpragp d?vlcedp aée%ﬁate%e@upr Sl 4 2
AcARRE A Gagalelict MRS ele-mdibasAdydn QRGBS the hﬁtor‘n&ed
preferred that the absolute configuration of the
drnsParterde Fridgye Ay tatehitoregs demise Apmrigesregive gyeslot by
%B@u!ﬂtﬁ{ghh@éhﬁlﬁulétb% ehgag(e §)resp9crt1V@ stQH@é H&z‘%c%%ah%hlnyofthe
acceptabl e salt thereof pr éf erred enbodi nent
dfstediytorgpededeg andrppering e teréqdatOéagetd@Vle@wpb Uhspegfive storage
'E%Eé’{r% ‘l)orygp?or tfie Eégtlha% HYJCE 'ﬂ%lmetﬁ&{lrrﬁa 1ﬁ]c§fllrde acﬁuatmg the
opt I ona substituted wth fl l'uoro, or pyraziny
@wmn@mémwmmgu@sodﬂu@e@eWDmBeﬂwmawanwﬁbymsNﬁpﬁmV@mDﬁﬁt
nis 1 or
ééva@&gghafﬁﬁ?gﬁ%P%%fFaﬁg%%% t%%ﬁ%gsawggﬁﬁereof In
said enbodinent, it is preferred that the absolute
configuration of the chiral center adj acent to the
nitrogen of the ani not hi azi ne ring is (S), or a
pharmaceutically acceptable salt thereof. An
especially preferred enbodi nent of the present
i nvention relates to conpounds of Formula | where Rl
is pyrimdinyl; R2is fluoro; R3 is hydrogen; R4 is
hydrogen and n |s 2 or a pharnaceutlcally acceptable

I R o o Y T 1. i
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WELe@hAZI3BNG gr oups.

Additionally, the internedi ates described in the
foll ow ng schenes contain a nunber of nitrogen

be the sane ordifferent in each occurance dependi ng on
the particular reaction conditions and the particul ar
transformations to be perfornmed. The protection and
Jemupt ect i RPNSAAdsHcRAIMAR MBhhs FEARMILE: AR eSHithihad
artisan and are described in the literature. See.
stogree deyiestigeing Sppteny insludpy astuating reau@npnigssiranpporieraving 2
R RERIrSo reBHRE Qﬁrét ot ?@ dé&&%?edt?ﬁﬁ AW e slot of the storage
substituents, unless otherw se indicated, are
peeod '@ﬁ}mg)syfﬂ@'fll ‘hegimanigulgipt is cwéigapéﬁetrar&p@ﬁmubpm@rr@s

£0r 'y
gfgve%%.r g*gi: E‘r}%}th&g tﬁg]ci % agc'ri@im glg)%)@iﬁ%ﬂ ié%s&& é@&eirvslatﬁé
estialrldifsdt edragn dt-he: tartsgcond elstrditnagtuabndhibd sut_arm@ited transporter
Qog %ﬁr‘i%egfg %gcoﬁcll g[t]{)rag dev?cetfro%fc’ﬁ%g geaeﬁﬁc{ {egce ﬂot w%ﬂg Iﬁ%a?%gﬂge Frﬁt
atoaage dbviee, and :rm;anhigthp rnepaned trﬁnspmtecmasrmedsrmhaiﬁrsy storage

I nmet hods, wel | known to

b BB G FROR B S TR Spong R e et
e®Es] i on ofmpidmdappioapsfitkit espeamp didrithcburampgy dfclifdeonzibrae

SthokBe BB ety o o Pty BansOrg R R ef e

APRAEHR! th @1 BorBACIP@MRELrRF tof dorivas |t1ﬂ: re#bv @ sed R ke (icd 10
ive a compound of Forrmula | after the deprotection of

it pltediht e (4). A conpound of any of formul ae
(al;eam%%& dRdmdt&d t'iﬁl@ﬁdrf%fjto%geh e LETRQWMbeQbviEOnPIth& fifs?)
in a Suzuki cou reaction using a suitable
st $lafd ﬂ@mrrra@@g@ 1nc gha manipulator body and first and second
Q%ﬂe%?srdl%@a%mmlﬂﬁat%ddﬁd THéTéolnhéct&p Lu@ rarrgi%ed ina

l'adi um't etraki striphenyl phosphi ne, 2,
pabsmdaliyrf(ism)peee@tfetletlori Wlth FRePast @ﬁeeiteth@fané ar@@aqhabl e

C c r

M G AR e BRI RRRR Rl
aragypottathl éirg ehdmnend suede dasicds, ig caliravperiimgyreletrable attached
\é\%&a ;’rc]lgxgl g't n]%) )&eﬁs(r: zlé QQ#éoﬁéslv&ere%kgﬁ&gg% rfle%c{é@@e %gc’h Aftied in
ca@npestpnnmmg sta'age d}afwcé anmpbae, mat)ng e:acl( ftepgd d;evroeamib eok of

e Mo TR sl PPttt lekst RS Bafey e
béspédtive plaediyt] dnlgasing the):pabdl aoiagddvick withl aaedpdé&ive Rafnectonof

pal |l adiumtetrakistrip osphi in the presence
DR G i Lo s b p RIS TR e R it et B e
CRSUIY ftd He¥cedR tesBuloh reactions are carried out in a
surtabl e solvent, such as toluene or  DVMF, or mxtures

{PUObof . 118 YARANSHIET BREAL SYEpse devish Eptingcwbipmdnglydps an

A6CBRLA HafspS At at0fasPone QMRAVAE (10F aufo 08 tAndposdNfobP&ocess by
formed by reacting an apgro priate free base of Formula
R

thegugcimaigsl teasprosist. pad mulshigrteratlehpesat by casd et Hptheteyslog
e A gkl ARRE&IRA sY&Qée d0dEor sdsandat fha @R UatibiP AR anged for
Additronally, the formation of such salts can occur
$Faee nvathe siemyted ponpaeaprroeset MHIPGT steragt devisgrefar testmg A
.
TR Qe ne i Y R Ry Rlep G OB BIHR |
@Kﬂ%edanube prepared by two variants. Schenes Il and
I1l depict the synthetic steps starting with an
appropriate conpound of fornula (i) to give a conmpound
of formula (la) in which R6 is nethyl or ethyl and R5
is a suitable nitrogen protecting group, such as
acetyl, benzoyl, or -butoxyéarbonyl. Scheme Il L) HC
2.) Reductionln Schenme I, a conmpound of formula (i)
is reacted with 2-nethyl-propane-2- sulfinic acid
amde in the presence OTi (OEt) in a suitable solvent,
such as THF, to give a conpound of fornula (ii). A
conpound of fornmula (iii) IS prepared by adding M—Buu

The vari abl e protecting greCpUlY9I/040795
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nitrogen protecting group. R6 is nethyl or ethyl.
Conpound (xi) is prepared by reacting

woOR@9d29382 hyl hydr oxyl am ne with an excess of bRETIUS2009/040795

[ithiumin a suitable solvent, such as THF. A conpound
of formula (iv) is added to a solution of the conpound
(xi) to give a conpound of forrmula (xii). An excess of
| 7appr oplrnalﬁéneenmgﬁge@tmgm tiod ﬁle(dl%'clohl)re iy &R ohOord
solutlon of 'a conpound or mu (xi1) in a suitable
SHIre efthe fOélewgééatqrﬂF Inw@e w@i@l@mm%@nk éltedﬁ@lm&ths i s
c‘é‘%?éﬁl th %léa@aﬁﬂﬁ&t&@ﬁ‘@ m&lﬁﬁl)e sQYagE 99\%4 tkéh@ﬁoréé&%' IThg nown
p eciate 1n the art, for "exanple sodi um
iigpdude figgt wlu seegyd éowrﬁo@rdasposeé@éh n@@@lmbmiémdﬂ and
t t
%ﬁfaﬁ ﬁe@% B 0 BoRLHRR AR el RO LR Pie
aowcttowkalr@cqmﬁgur@@j mebaxable@ttaqhgo grsonge dsvieddmeparter. gi v e
\a%)(ﬁggpoundln an { esnﬁlea[r t%) St tl%%rPEcrlB%eg/ | gans%le? st§9 hems
picts R Retic & ¢
fhoumg @nfigPd a)rrelcea/ecanmpqmnﬂi nmﬂnp‘lmasmgeaie(vice )qtessm ar t | n g
iate co und, of f
P SRR P Fos K BE At Rl Ry Rt E s
adte n@tuaed zﬁto(@bbkiy ﬁeﬂrﬁnglhﬁlp@]léed)rdgy dévieestecapelzt tardigured to
(em?mhﬁ#”' c[]?\vl ghosphoni um brom de and w butyl
qsﬁo {°8bl e sol vent, such as THF. To this
300191 i ON, PheCRMAOYNGheRk nfold iMplcnchiavibns dfSheaBdesu laiiey ,
for I nstance by an addition funnel or syringe. punp

dortpigihrcermpagy ing deawingsiand Sheidescriptionhelay. nthefgatures,
BELE] A0 a@fanREEW 1P ¥PpeRd R i8mARKd e dRioR bddMirawings, and from
trifluoronethanesul fonate to a conpound of fornula
tasl3ipsi n a suitable sol vent, such as acetonitrile. A
conpound of fornmula (xix) |s prepared via a three step
process: first, the Icoh of a co und of formula
(xviii) is transzFﬁ‘g]aIPTé gnn\fg\%oup, for exanple
byo20pact i oFIGM tshh fefspbdtive FviéWQIffa@{wa%@ lab-aed @stmgisghtem and a
anhydride in the presence of an appropriate am ne
W&§%€r5§%@ﬁ as 2,6-lutidine or diisopropylethyl anine
60281 sui t apleer K0l Y Pew MG RioRBe H@M‘%s&%ﬁg sﬁ@n@ﬁﬂdjaetranﬂ%r
excess of thiourea is added and then the resulting
isiitie-nedi ate is added to an excess of sulfuric acid.
esul t
B e P R R BB TR BRI Sk e
gmmffzrsm}dn’et hods wel | known and described in the art to
a co
g%@gg%un q 0| 'f]@?"f n{ﬁers{o? Q‘?Lf%gﬁ]&)é)gtocr:a %e%%‘iﬂgqgseﬂfed fhtoa
\mtislatmfsStomagylde%de1e$tmlgeyst@mconpound of fornmula (1d) or
9@%gpoundF 18 apn'gsggctug!e ?f?ewfo'?‘ta%%rg) Q\glceo{rang q"?er Cag be
([6025] by rreEl]@oﬁls apetdpedtivowrwalf ad@sge |dbﬁde tlrathsﬂ&dit’@:r aartyjng a
for e anp an excess of |ithium borohydride in a
ﬂ?lratgﬁ@F‘Q %ol vent, such as THF. A conmpound of (le) can
lheo2el epar eEichy 1sraﬁﬁbﬁbﬂn@)§rspecﬁ}10m@wl’dﬂ a Oforalg® dERidcaranpo}ter
with an excess.of methyl magnesiumchloride in a

SOTYRpP FOWBE RIS such as THF. Preparations and

| es Tie; § ald RWpedive K RRITAEKIAS 2t G itR % ARIpARtor
further |IIustrate the invention. The nanmes for the
seavpunds diskl e present invention are provided by
herbr aw( rp1a frad el VBES oM ptRpQtivd a%wa)l@%@mparato@% a
used herein are defined according to Aldrichimca
AQROHC aNgy| . 17, No. 1, 1984. Other abbreviations are
defined as follows: "SCX" is strong cation exchange;
"ca." is about or approximafely; "EtOAc" is ethyl
acetate; "MeOH' is nethanol; "DCM is dichloronethane;
"THF" is tetrahydrofuran; "Et20' is diethyl ether;
"(CEt)" is ethoxide; "equiv" is equival ents; "FRET" is
fl uorescence resonance energy transfer "RFU' is
reI atlve fI uorescence unlt ; DI\/EM is Dul becco S

A 1" r ] o o s " r~a e~ ' ~aA~
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reaction is allowed to stir for 30 m nutes. To the
reaction is added dropw se a sol ution of
W@ kdoon2u3sr ani um trii sopropoxi de (31.6 g, 115 nP@i/ES2009/040795

2.2 equiv) in THF (50 nmL). After stirring 60 m nutes
at -78 0C, a solution of 2-nethyl-propane-2-sulfinic
acid [I-(3- brono-phenyl)-ethylidene] -amde (12.2 g,
6b24) Mol egiG, do RAWINAted Prarl fdrspe@f e Mo biSh@@ehgBulator shown in
ropmnse The reaction is stirred for 3 h at -78 0C.
The % eaction is quenched with a saturated sol ution of
mﬂ” um cilo71 dn @l@@gemm &(ﬁ% iy @f@hﬁl‘ﬁbulator fora
tenperature, and diluted MAPh wat er (100nL).

relyE #ithg suspension is filtered through a pad of

mace he
e o SR SR AETEE R A Bl ER) o
pogtiat.e. The organic |layers are conbi ned and dri ed
?U&g&& sodi l'IIEE]GS H 1fs %tpgl‘s gcltllv \%E:\%dof a gtrdldagg %Vlcentgt% egreyenga%on
pressure to
menum1f|ed by silica gel chronatography eluting with a

f h t 5:1) t
H0ERe. Sortist thisd st B R sy o8 bpRSE Rliut o5 1o gi ve
o841 1 t | e EI@TDSJisJ m@dsﬁél:?szglme‘i’v@}‘atd%ﬁn(arﬁré’s):ntatﬂdt@osﬁiﬂ:ﬂfor

g@%gﬁ 8 oun S gée 2.are prepared
It 811 F;}Ot%@r%eé%a&‘ T e ’it 4 S-f%of.}rtaa BHHR- of

(69353~ (( R)EiRe ropérbnck Sﬂ’ﬁ&ﬂ@iﬂ&h@wﬁiéhff AR Rk @ caB1ikSclomeit®
-2,4-di fluorophenyl)- butyric acid nmethyl ester. Table
2 Preparation 3 (S)-nethyl

3-am no- 3- (2, 4- d|fHHﬂdeEBﬂMKXHhBTHn@ate hydr ochl ori de

sol ut
T8 0l Ry BIR Bingiof pmgssiaios: Ln YoRgh dswich 5590 SRRy -
Rt antdgEoud O ¢k rmaiflyhdieidh® fee(lih 0B stgiagSdevice P p@Sidink
eq UIV$ gnd nethano%_ 100 %%IS added hydrogen .
AP rdaropaiP It it A®) OTRge deX 5l toiting syStE. Wil
|A§ vl Bk A8L@sdIah "dbt@ﬂ‘ préEBﬁMgQﬁﬁﬁpl@ RotaBe &etvhdert@tgs @lso r&rerad
nperature for |Ih, The sol vent renoved under reduced

;59 %@stgt&‘?)ewtleh hpld anultiple tPRERIQHiTh SR HOWRF EFYiGedexjapeysiom

‘Ml&@@éﬂnﬂﬁ&!ﬂ gtbﬁfge Mdeftés‘ﬁﬁé | R SOt Yook dg:éi %Itl_?h@t&rf% eZlkvice

306, 8 (Mt | ow ng conpounds in are

potesp &F@Hla]e!?glelﬁﬁ‘@ml%ﬂ a%d inerseed a’f@dlenw QRECYICB AP IAIMp.dRfer

%a N VAN §to1%g% H‘&lc%s (I%toﬂra&' c{e'vﬂde{o%% hesydel tRUGaHRE f
drochl ori de. 3 Preparation

(s p- {Be0a ftexibilise (€ 2- bir prwidhgahagibility) b)r@ﬁiberngﬂlr%mtangd: daylice

Con. of
195 oI LR R B i
QOH\&YWHbIPesteﬂamqmn presanna Gadfh c(fﬂ&QeSrfb)g Yig tladdne@eldﬁwm um
%Otg)mo Zigmtolﬂr]%erdewg%%st?‘ng sksa?rnr:tlalg tl'lillgli'l] Wa@ a% %18%%1%0%%1)
meaﬂﬁlBm&ﬂf&hngmﬁhumgebeh@mwﬂﬂbﬁﬁﬁdéﬂneumea&bmﬁnwnMXMHne

t nbi d f
T e S e R e
O3 70r opwi Aeto&@d idées) a@tﬁse&\/ﬁéreﬂh ﬁlélu&es sk, drlzesb/bcﬂﬂdtawn

gngOXIde . %yaand 5 nhé The res Itlng
V¥ Hﬁe@o‘fyedr%’\%sd a dYiFgy F‘Uﬁ wigy AR @apuwe@%n hyl
aekdatibe. AThe dhivé fsiahRaliysa whhlwihti@vesraddtB@candichistotr ed.
The solvent is rempvedunder reduced pressure to give

tdptatly encededsispomapidbrireRtine eVt PRt wfaeﬁenA solid-
@’eé[e' cfrive @gsmns 5 aéta/wfagé dewc%%%zt RS isbiYd-@ste %hf%mo@?oge by

Prepar ati on

_pmspe@t @12{ 3A1b$ s%g]g]ﬁ@q\/g ar] (inptegd oﬁﬂjls]am@glgry) is often
solution of (S)-nethyl 3- anlno 3

-(4-fl uorophenyl) - but anoat e® hydrochl oride (14 g, 38.6
mmoles, 1 equiv]) in THF (200 nL) is added lithium
borohydride (1.67 g, 77.1 nmmoles, 2 equiv) carefully.
After 5 mnutes, the reaction mxture is heated to 50
OC and stirred. Upon conpletion, the reaction is
cooled |n an |ce bath and quenched by dropmnse

Y . oy s - a1 AR
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Table 6 Preparation 8
(S)-[4-(5-Brono-2-fl uoro-phenyl)-4-nethyl -5, 6-di hydr o-

WaARHPI12BPL hi azi n-2-yl ] -carbam c acid tert-but yPCEHES®09/840795

solution of (S)-1 -benzoyl-3 -[I

- (5-brono- 2-f | uoro- phenyl )-3 -hydroxy-

1-met hyl propyl]- thiourea (0.79 g, 1.8 nmmol es) and

RAURAAUSA MCrive S TR teAR scmelrstﬁe geﬂgm!y ARdinduishwpdomBdato 100

0C. After stirring fo the reaction is cooled to

slppiraiies ff@i*rﬁlé?t’alﬁl?ﬁléan&ﬁbdeéﬂq%med to stand overni ght.

'gﬁlitgr) gﬁ g?ﬁt 'el@éfeﬂrﬁg GPPERN| RakRImE AHREMERINGE D SR 83 3ige T O

(Sjingsyssrbl§ieclwics lersbpivanipmpted-tapineyer 90 6e.girahaticormH

zgkg[ﬁﬁyls.'t' éblgmég%g}snﬁeﬂ)é?tﬁﬁgﬁldQﬁﬁﬂfa E'nl%@a;&m@(see%qé 3)305

(SS)stwmtléIBL ormatgo zﬂbbmrf@wﬂ@n )hh M@Xmlmhom ghadithyrotel 4H
zin-2- h Ln . THE nm.) and

R kT R R R el

ghred@tehuitiyd dt elacub ti dire a@@ 205 argl,to thﬁldmdlhkbsﬁromﬂiet f&st adish,

: | ut t h -t ed

o, FRegheren g0 e ghist bl S Bopf MERSRR b

_amhde@m fﬁﬁmgnlgtoe dO(leﬁﬁﬁ)Eedﬂdldiseﬂi ?]Im cﬁ’f.lsameouﬁ:ﬂma 2:)&50 Ichéle
e S Col um cnr ogr a

et B e ot v O “GPerat R 5T ohERBRG L T e

etdipl daaedsae (sede.&) FIGS. gy emuliletridkk 80CaaRAMMII 6B the

yield): M5 (mz): 403, 405 MF Preparation 9
(r@BO-UP arm 2 pervicing by the robotlc arm 00. Each rack 300 houses multiple

4es( sﬁotl@ B mr@snzgére&i |tcf eV QRSN icds 0Btk st GTHIé YO AH

3-t hi azi n- ly carbamate To a sol ution of
(299 definesa Eﬁ%ﬁﬁtlaz y £y @dricgloy BlRe ayyeiapa vekapr il 0.5vid the gkt
@06 Buzlﬁg g’rr&n@a@% thin %%rﬁﬁg @121-\/431%6910 #9 amlltﬁﬁt b 8QAH ) slot

di oxane (19 's ad a saturat ed aqueous

§é0 E&rusaﬁlcmg by dlefi r@h@tm 9(1:13r2l@@n5heesut>$galaﬁtyylalﬁdcal\méﬁng 30
d
ggv)r/elg}e r%%ﬁ%e?slb q%’ll‘ﬂ%?ﬁ g&ﬂéa%t fi:? 3@&#1%1 %&g@ﬁy br?ly $ildidel i

dhpacky bbhﬂlgﬂtdomsambtsnélt @n(ele?algplw ghembdtesym 20@ guelavyted by
Al I ' I .
L(ﬁ & {)1@6(51 q%:dgs?agl% Qfg %!Se t'h HégrdSu g\r}gm@hg Bedgsstialuorrn lift
60 inateases fthicl sizerof che vamldng amebpe valtad 2 lmbbexllommgjthe thbotic
pre resi due i r
BhF ol Gereh Ry 7 b R TP iR i B o 310
(Hhe dike bOthgivekindavélbpd whannpiowan bé RBHerninabayd bMulding a
mz 421, 4 ML) L. foll om ng conmpounds in
%'SIB‘F%‘ a?tuﬁtl%toﬁﬁ P Oégggg(f'i ally as described in the
FPO(E’:IQW at i oMhefutdneditihtpobit 2(10 (e g robotic arm) is configured to
d(5 brorr024d|fluor?r§hen - met hyl -5, 6-di hydr o- 4H
indegendgntly Seryies coehtartsioha0ato Pii%{meé‘ C?P‘ﬂl@*ﬁa% Hew sﬁstqrege

2-BEQ00 Amylghlid edm %@%s%erﬁ) hooToa aorﬁfahwslfm &‘fmdmdual storage
3- br onnacet ophenone ( 250 mol es; EUIV in

FBESS (89 threwch the te%@lg@@tem $00;¢lbowg raridam Pﬁﬁfg%‘ stop pmes for
Qﬁ@l"@t&]@ge(cnge %d thyélgs othe Qy TR B rec?ﬁ(ﬁg bﬁ%hes %f ?tgfégé’ )
dropwi se. The reéaction I's heated to ref h.
TheiceseAB td lrun sll eouiceds armititeuestion gy mhst all h@teahfaiaé@
SRS EBR 10l AR G0N TOGCSH UF ot
ITute wat er, ‘extracte acet
da@aeiﬂlemmrbemgmm samesinicfeat egrviced @@ﬂsﬂunlemidd) as needed
concentrated under reduced pressure. The residue is
purified by silica gel chromatography eluting with a
step gradi ent of hexanes: ethyl acetate (9:1) to
hexanes: ethyl acetate (4: 1) to give the title
conpound (40 g, 42%yi el d): 71H NVR (400 MHz, CDd 3)
:1.64 (s, 3H), 5.18 (d, J = 14 Hz, I|IH), 530(d J =
23 Hz, IH), 6.13 (dd, J = 14, 23 Hz, IH), 7.21(t, J =
11 Hz, IH), 7.36-7.40 (m 2 H), 7.63 (s,

I H).Preparation 11

2 [3 (3 Brorm phenyl) - but 2 enyl] isothi our ea

I — o NN N
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(S)-[4-(2,4-D fluoro-5-pyrimdin-5-yl-phenyl)-4-net hyl
-5,6-di hydro-4H[1,3]thiazin-2- yl]-carbamc acid

w0 2000AI8Y | ester To a 100 OC sol ution of PCT/US2009/040795

(S)-4-(5-brono-2, 4-di fl uorophenyl) - 4-net hyl -5, 6-
di hydro-4H-1, 3-thiazin-2-amne (12.6 g, 29.9 mml, 1
equiv) in 1,2-di net hoxyet hane: water: ethanol (15: 7 :

30046@0 m.) Ré@rrﬁg@@ﬁm B’W!hénst@f g@a@m&qgs@iﬁg Gys@@h tho(iRQudbs
03 mol es, 8 equi v) cesi um car bonat e

(aglglnﬁer siag@n ﬁ—%p@@gul@d &1 pu()feglm:g of storage devices 500 to the
th%ﬁfafeh %ﬁé’ﬂ%h&%ﬁ phi r&%&ﬁﬁ'c Al a'é Wdin). ¢ QltdAfed fandpdter

.2 equi v ter 40 mnutes, the reactlon
|2§0 mﬁl@we@dertﬂa sqmwsew teétrqhéﬂé@ by tsans@ining edorape devieater |
3 gﬁ< e RGhad sWhibh a6 dhle ?@t%ﬁ"sfag 0, e g%ﬁ&@r&'ta%oﬁ Bé’(?ﬁoukés

ried over magnesium sul fate tere
oonoembe atted 0 rdeying mumtcpagsbwces 500ipecseiged o eerwsmg
r|f| i | ¢h t I
the au‘teo Ga?éﬁ tfans %t% g)gné[gl l{r er?%é@rg %ﬁabtlg % 1§?p?1n
hieb(‘aalmeg ancetetrielving c@tagt devides 159)0 tomng iftoen thhetotaigt device testing

SRR R dnb btbiv M Patlef b agf e spdshevgd Sohecton of

e8P idedtds\0a s ddSan e dahsferklagopa@pat &telemmﬂé shown in

R, Graranit 600 ook et R bR s VAR g SN

4e0 tir Dpredehta@Sd Risitioh akd BaB b gesidhbie@¥y LR AN 6@7 ﬁbH p was
cl eaved under reaction conditions.Preparation

cuyrlving acqllsctiqn of stofape deniers 300 for gemg pras 2 dﬁ%@ﬁ%n t8te§0¢);
ff&%&ﬁﬁé festedt §t51‘a?@dle‘%cgs a0 (efebom De§Hatbh RRs@H0 may be

(S)- N uor opyri di n- 3-yl ) phenyl ) - 4-met hyl -5, 6
s&ﬁﬂh%iraé P%@PFq retgrn q@reaz@rn Taled rotera detesifefacqeidimigspeetivy
%%}wbé’é SU@EH'A@%L: eft%@ pggséd (‘)rsfalquqqgnc@loﬁﬂfty{ebtofé Z&Qtwely

. mmol es) i n met hanol wat er .
16041y . Th eInrl@al@tne@tﬂtum that ppley starage é@mett@nﬁ@rtalts G fror
%F]a'ihpuﬂaﬁ% &84%@8‘ ideS 5 @%%%%%‘ﬁﬁ{ 4" &d P&o%ﬁc %ﬁﬁﬁﬂg e and
e resi | SSO ved I n et acet at e.
aoefigral th sgperve iastovams IdedcwmratnhpQMt 250 faord osmfuhfattesdlots 3 10
r Lum f ter

QB0 PolBor, o, B BIE b OB P ion by &, BRE.
Phaentabat dhegransfepuatioh 460l with thmtcmge%%ceohnsmrter 550, and then

'{%ur(ngﬁezé%grr geg%xfﬁ/ﬁri%lp\ol%; éggrvgll{}{ lo ori%e e(\)fycg gO(gt gl(')él 0 t&ldeest
(sﬁ:)} 3 192 f(oBtebtingmfﬂfbsidrag@rd@mhemdl ) Afder neetipy I(theSQIﬁatid laly do®- 4H
azi 2-am ne sol.utio S)-tert

Feti8 e s e S oA IR p L O e e orage
@blilﬁe tsanltsﬂsur% 550 &nylnfgalgégagﬁ seor]gl%e devige 5@(% frommmy tgs%)sloam
ne ano IS a e ri uor oaceti c aci

L9, Withe fnéaletl%a R 79t iweithe tsdnirageglerise 0 m/S&et gprages

Rievitd@arSRIree B30 doShd ©MBREHatRABD, 48 MaGRUIaRAEMHS Yoge device
Water is added to the resulting residue and the

(HARIPAFIRr 358 torien adestedwiorage saties el 0adefi thﬁﬁotes 600 at the
Ri.catRemah 8pp. The basic aqueous phase is extracted wth

di chl or onet hane. The organi ¢ phase is separated, dried
6021 sodi uRhestetflat 210, sowner BH. dadrfinehen enshiveAi2 ewisvied

(‘)ﬂg%@éellv%?%g %‘1‘@%%? n%\gcjsestﬁ%%)otrtgr Ok %m‘f'ﬁ% t‘hlgtchs% ?gx{f@eg EIE)%%:Q 0f

(tIS) tedtis o3 (03-The stvrrgd flé\ho;ﬁdrampmemwwlﬂcqr@ghgeﬂ 1dbreéeid thydr o
R

I, 3- thiazin-2-amne (550 ngy, 1.8 nnoles 1.0 eqU|v)
in tetrahydrofuran (20 m.) is addedpyrldlne (720 ny,
9.0 mml es, 5 equiv) and acdtic acid anhydride (220
ng, 2.2 mmoles, 1.2 equiv). After 10 m nutes, the
reaction is poured into water and the aqueous m xture
is extracted with dichloronmethane. The organi c phase
IS separated and washed with IN HC and saturated
aqueous NaG drled over nagne3|un1sulfate filtered,

T | o o
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and extracted with ethyl acetate. The solvent is
renoved under reduced pressure and the residue is

w@enopfizee by silica gel chromatography el uti ngP@i/Uk2089/040795

| i near gradi ent of dichloronethane to 10%
di chl oronet hane : ethyl acetate to give the title
conpound (35 %yvyield): Ms (mz): 376, 378
O In 6 @RB6RME ‘é’tBr %@ device transporters 550 is removed from one of the
(S) 2- (3- br ono- 4 uor op - 4- met hyl pent - 4- en- 2- am

st stets l(gyyrt@fheéﬁbq’gﬁoo (e. g by grab ing, or otherwise engaging, the
Qr@en&lﬁ&r{ @2 A 't}(e%ralﬂgﬁ%rﬂf@r fISOfxlllﬂl‘)tBQHllaﬁBﬁ(lht)or %d@{tWJOQ@LQbO)‘l IR
n-2-yl)- 2-nethyl propane- 2- finam de

OOF efslmpieswullbw)rareeh lr!LFIﬂiSdﬁﬂ xlem gto(age dmcel t@nmde@ 50

he
PNR0E 0SB bt Mot o e R 3 Pl b
relrwusd6Anthdrand e@me@tw@shmceﬂecﬂmelr hldow ths |f1tdrme 56 to ﬁt
urate dlun1b| na n he, .

ARG SR Bt TR O bGP Wb AT b i
mrag@nrte:r Phasebd moddi(ed., om alic rsm:hcmrmg(ltl))frmbe pofitibit xmeath

d t t d d d t
7t PERE S RBt A o bRy e ) 5 S ctet So Ll on
626 Gef(rdd by tHd,totd 660 Ged€g., BIGS. 2-980FR) stonge&léViEe &3nspoiter 550

) hesbsipe§ 1y (e D03 YD) i g g epdaing 15 405
kgyice (JOO%r r(eﬁlovzﬁ hom the &fic 409, 3H) Preparati on 23
-brono-4-f| uoro ) - 4- et hyl pent - 4- en- 2-

&?@é} banot Wﬂ%%%ﬁ&%@ nﬁa%wu{lrnélﬁe RS0 ot e
(S@r (gz deac@trﬁ@iwériim%@ VikvicdrdmRbdnet Qﬁfﬁnd‘}heed%rggeam

.6 moles, 1.0 equiv) in THF (5 m)
alaﬂé@SQQéﬁ&%l}ar Carsbftrw@é 2] Hﬁtrebqﬂe 2 24 for nlaeemﬁ%wzé&m ope of
ngeutbéf)slots-rﬁg £58RGH AF16S. ShishetAlmdneRiThd AR W& 700

h. e solvent is removed under reduced pressure
amisq @eﬁg@sd ueitipts agiugtionjoé e Clgylpmglm@harg@n 570 disposed in the

t
SRS ARl Mo D Sl 05 ARE ARl Sl o
thefoamis traip pefitor 6 5@ enavied Ifremdbfmotnﬁﬁ)ﬁ ¢ B4 e slotedl 16 Yo inMBit

X I ——

diurieg thy inose. 6Pmbrhg/dlsmldri-hllth63testtsl'®|t 31]1] the2nanyu)aoe /DA mmam

Fy R 3T i 70 fogp gy oeshlens? SERVI 0 5.

Vta@@rs60.mDhik by s) foLin Zeaio nokef tl(e]stéﬂra@, de3icO trampores 550 infb one of

i V) ich romet h i s added .iodine (1.5
T rofsra bt Gt QB A0 e i Pt PSS oy Y et o
Qe édhector!s 10 BRkage@aRak teyt MR ICHRRCHOMOOMWHE mﬁrc&mpr@
The reactlon n1xture IS quenched with saturated

ARFGBBIE" P and! KHeseu e crge Hdebilet {14yce pegeived
end&iRad amiv hévedicahirer it Rareice FARpGRTBEMRMHQE SANE st

phase is dried over sodium sul fate, flltered and
clond Khtlp axchdmpleasptati@auise thestosagg deviend Wiy @ thaissimositien,

GRIBIAHANGL &@&ar{&ﬁﬁ's@b DencdBd eHif le.g. AR he RERpUIMELI00) to

Preparation 2
(gybiNnOven(ept @frtbfrmomgef dayise dphearien) SS9 rdateete thagashyot-330.6-

g‘ﬁ)ﬂﬂﬁl&n‘é‘& he%rahgﬂoﬁérj 5%0%1 th>{sI r)lQr%@ch%H]hglﬁ td ﬁ:déce%r%dn@ n

Nu(ifgl@yting- (1Bsdoreamxamples, lafieriogshtenyihy s@ragt debareetanyioytedd -
di met hyl - 5, 6- di hydro-4H-1, 3-t hi azi n- 2-yl ) benzamn de
(0.13 g, 0.23 mmles, 1.0 equiv) in toluene (1.5 m)

i s added 2-2'-azo-bis-isobutyronitrile (0.006 g, 0.03
mol es, 0.15 equiv) and tri- n butyltin hydride. The
reaction mixture is stirred’at roomtenperature for 3
h and concentrated under reduced pressure. The sol vent
is renoved under reduced pressure and the residue is
purified by silica gel chromatography eluting with a

| i near gradient of 5%ethyl acetate : hexanes to 20 %
et hyl acetate : hexanes to glve the title conpound (25

-~ =
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m.) is added nethyl magnesi um brom de (6.2 nL, 18.5
mol es, 5.0 equiv) and the reaction is allowed to

woR00aaek38D anbi ent tenperature. After 1 h, thePCBHHS1000040795

is cooled to -78 0C and quenched with saturated

aqueous ammoni um chloride. The m xture is diluted wth

wat er and extracted with ethyl acetate. The organic
RB@§Sra ?e déir'ide%@O @éfrﬁéd OIS Bth lafped bl sk&ir&Min c8MBination or

concentrated under reduced pressure to give the title
deshipdemly Wittosthogoyt iatdj9- Vs (i z) 360, 362 (M+1l) The

fi@ddspw ng ﬁé}gﬂ?ﬁg RASIASNS I@QB@mll%pﬁﬁt%r RIGP &R to a distal end

essentlall escribed in the preparation of

CBS o@mweqqu anyr Yade Pagipibion .7@0 meludes[fraypng second arms 720,

:F(R)g d*%%g@ 1? gglg%ﬁ {1]%‘[8% b%dgeflméhd ar?angé@lng%{lygt:lntlgiw g%haped
(CR)ﬁg\Ha(tl@Q Sf)lthzesp&t I e ptlneln yih yorde imypdmasasapien, the-afny720; 230

Q%/ clllg 0%3 ((%%er %%I l{;flé%tﬁ gl%ecgpé?%(ﬁ gre%A' r0191 §ch oothe or some
[O(HB) arlgle m&ebammn ghe Emynsl 26] T8tchgh havé! e@mectbm ﬂy(l) ¢0n~ﬁgm|edim
n t hanol
e Lty £ 0or Shgrs Pkt s e S8R BdvTTE

eqhtevtor 740hiacluda dirdt and deSorRi thissr 7&d, 7l o@pdme@ﬁpboﬁlﬂaerme mztbur e

overnight. The reacti is careful | ched th
aiep S sbfiee, g e breaeecdnd 150 Ganretbngere
ii6§ cepl@ctaver, B1adh Ufposidk iaé@ioand rélbRals P bv@RE adshold a
renmoved under reduced pressure to give a mxture a

dlosage dpaemiErnsporteh & Oy Tasyr dy e pprge %Veeéreawgeeﬁ%be robotic

GFh QOB ARt 08 latd ARl ko diellv&lon& brihk Behntbi 780 to
gradi ent of (50:50) ethyl acetate: hexane to (100:

@Iqqsxrheé%eﬂé% 44 e g éndeTaons B dheetqiegenigVice Bsporics 5%0
L3@lRh SduADGe tteﬁ)edcﬁlgioy exY to iR Ylﬁ:d[aﬁéWQQ r744 %QIH§; ﬁ*gm cach other

pressure to give the title conpound as a single
dhdengesebaendefatomssyiterclpsablgtioelf tp)the Y@2ce @Bige transporter
(sl in S efgé%haﬂl&"“[h@ Y 94D %5‘91% thk JAPL Eandior BER ffﬁét%ﬂ%&s‘j

essenti a described in the preparation o
Ry he Sl)delztat(Qil 352 ofrthe her%gle)ie‘dcérmm;)éiﬂ diacipary J202-
%6 hy tth %\Agnﬁtor %?(f'l{ﬂll ]ij'llr{| %\gﬂ éjego %peac%u%t%b?6f '7@41 gonﬁgured
€ use
do a@ager ﬁe niemping hiehdnisnl &7 o nipoturabewizsice salsporgd S&hdThe
d t P t
S PR ao o s o Bgis RSk SR SMpFRR otk

$00 tit dn@iisenfischybe (ﬂ@eﬂhnqhﬂlg)ﬂhbdlemérﬁ smh; 13 equiv; 20

I 4 | n di px
TRPISS2 ) ot Htths Pt RaP s 1. K2t thetese 600 inclpdes a ot
-bbﬂ;oﬂmlﬁbfih@%'ﬁ)ongmqur DKk sitie B2 Iaub;bmafm a Bétoesi{dFa, a
equi v%g as a I e di astereoner is

§’th1ISr1%eo6 1p gpd 5?6‘1% %lﬂft%é The oty 6F{ dstcy BhBpkeatammdevice

redpeass (2088 §tRnaig: d1N8hdt 8% AHEcnBigiBdR WA Lsthdd
sat urat ed aqueous sodi um bi carbonate. The agueous

PREs®> (05 T remeremgleq thatots ORISRt baskesiderHe vaiilg amihe
RERRE Posititl, &G OM e s%&gée%§9 [eadtsolesfohb Et%rsﬁlgstanﬁﬁ‘lgf Vert1cal

concentrated under reduced pressure to give the
cohfreerivarBs chgva in F3G812. 3gothenixpinplesiike this| 000 v h@gi m
gﬁ&ﬁ&%@gﬁtaﬁ& \iﬁﬂﬁ' iff th]egfoa%lﬁ% p%g 1%91? rsﬁgl K3P ﬁﬂ'ﬁ&:lﬁleloy iPPvertical
escCri preparati o

(ospntdnoﬁmmimthé snequm@n pbetnyl. )n fempramt@ion| positian [the tote

t | t ' I . ]

éiﬁ %tesr n 6trsr§?tg %’gﬁ@ g%lr é\{f&?l 61%1% gaf%{roga eiﬁ%xa?ey {&gf)'ia%[eg 6% are
(4S, 6R) - 4- ( 3- bronophenyl ) - 4, 6- di net hyl -5, 6-di hydr o- 4H
| ,3-thiazin-2- ylcarbanate To a sol ution of

(S) - 4- ani no- 4- ( 3- br omo- phenyl ) - pent an- 2- ol (410 ny,
794 ol es) as a single diastereonmer in THF (10 L) is
added bis(trinethylsilyl)trifluoroacetam de (204 ny,
0.79 nmoles). After 1 h, benzoyl isothiocyanate (259
ng, 1.7 mmol es) is added dropw se. The reaction is
stirred for 1 h. The reactlon n1xture IS concentrated

o o — a1
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50) Ethyl acetate: Hexane over 25 mn. The second
el uting diastereoner is collected and the sol vent

WO eoomzgssunder reduced pressure to give 595 ngP@F/U82009/040795

m xture: Preparation 32: the title conpound,
tert- butyl (4S 6R) - 4- ( 3- brono- 4-f | uor ophenyl ) -4, 6-
di net hyl -5, 6-di hydro-4H-1, 3-t hi azi n-2-yl carbamate: M

(sﬂgsle)nnal 0r1zér§tﬁ abMdc) lateﬁlﬂ@ B 5@1@@5 af FIQT‘ 1§2”§he tote bod 610
-brono-4-fluoro di met hyl - 5,

dai( 5 GFD grozqu:S|63@ in the sightrng 1o s éﬁl’%ﬁﬂ@éf thwte(bﬁdzﬁlqmt
oﬁf@'ﬂrt\;d S rsﬁﬁﬁ)‘flatﬁé B 3.
% br ono- 2, 4-di f1 uor ophenyl ) - 4, 6- dlnethyl 5, 6-d
Pr o- 4H-Hn the gxamalei shown, spghriédTescalepico Goanstalg 620ringdides a
I
plprige 3R fipdt o ShAER Ptk G B SRR P b
mdﬁe(@@dmtoyagesleacmw theliavoknipslatidn dtleatag deticd 5¢) along
1.2 m r i Se re tirr
i< R PRl SRR neh OB b B Ple Wi bg
pbﬁ&&ﬂﬁﬁomﬁ@eﬂﬂe&hﬂu&cksmdﬁmbnhnedhmnwmﬂeﬂmmﬁe6@0ﬁmﬁa

sferr a thick-wal |l ed ass
SRR i B e T e leR S R 0BRSSt
(T &e dd;:per s tmrz%ﬁ)deﬁ&fjretéwde%@m tiathBr ﬂ(}len JSLgaf td stgﬁagé.gO
C. Afte , he solvent .i s renove er reduce
ﬁ'P‘é‘%%‘i?F"é’taﬁ%&QBh SO rEvggdiopgd 670%858 ?O {05t B stompge
et ied reBdpdcly 0] the @tzsiag@@év&cé tihiportet 359lis pRRloatEvclon e

aqueous phase i s nmad asic with 5N NaCH and extracted
wiorage gevice 104 g8 rthe iobsa\tlc al“HleZOQHHdP%f’rt‘dF%ﬁ deyvisa resapface P20

dhd SdvAMED 1iBARE HBRSUIH RE 800 bfrbf @E 8QradP dextl&esuﬁﬁdrtv@m The
removed under reduced pressure to give the title

Stomges Yavice trspaatehHI0 indhen agneoved fipmdhe steragy deaige sepeptacle 620
%\qgl'e léﬁl(r]ﬁﬁ’é @k ®ragh LiViQr ®F faNR b e (SPINEREi of BT, %ﬁichl'lcﬂ A8&st
reduced pressure. The resulting residue i s passed

skt dlyh a MeOHequi | i brat ed SCX col utm, washed with

R P L St i S

sdludent trareiﬁemvedorulnmhemg A &ducledulpple ssepresenfien suppdd sye tans
d

nggg egdes %hg r‘g]rtan?er siatuol? ??iugﬂiglgllfﬁ eE{:cglqg?e hggen?ah tof & ?ﬁp%{tm

ofst¢rb R2@is doﬁ@Jre(détS)ecéwé E&dxuppm‘e a storage deV1ce tote 600 ina

2 4-dj 6- d ,3-th
PRt BT R e On by B B i B nea by
[[GIMB) : 3 M5 Ianbid im@3hentddis, (idHole. pr&eepamatpmnt sydems 420 are
tert ut ) . .

cad %ﬁﬁfs‘%‘ ondhesiagirsids o thgitepifg S BEAR A Ine A4 18 anl 3rEpesA - 5,
@Fdllg%%dww fbkﬂyebr, t3cadhhitlzi Pach-tytk prE&@BhL Support 8y Mnd 420@as a
(0]} an

difgyeny el(ﬂsatﬁpa‘ﬁ% respactdy the B p Mo exampley japghopyp in FIG. 15,
I ol PR ek Ruppodr sk B ZDO inétudBl MSt dn@ sddofid bfdsifth paird2,
sat urat ed aqueous sodi um bi carbonate (10 nlL) is added
@4 pktote-sypioy argp A2t ewfigwied todwaeqeiycd by 1espgpliv ey gragyes p30
%ehnedt@%ét%é%af@m St thl 4t6’r5§edde‘0405 Rygdoer and extract ed

w t h di chl oronet hane. The organi c phase is dried over

S OUmM sul Refesing pgdin @rFéG ldaptbtemaees 489 stdisgosed @athe transfer
e
SREMPEEL L A58 s cJTHERIATY Ehyd 2pPU Llilicorplonlifig O
stppprt 4&@,etllatle18 (:dnfg)Jrad\l@ rec8vermiiupport diterageedsored ta@d 620. ng

h ast
DG HEERTE uppi RGPS it A0 bR eOP3 HRDbos BygR KRl
M5 (mz): 435, 437 (M+l). Preparation 35

[ (4S, 6R) -4, 6-D net hyl - 4- ( 3- Fyrlnidin-5-y|-pheny|)-5,6-
di hydro-4H-[1, 3] thiazin-2-yt]- carbam c acid
tert-butyl ester To a 100 OC solution of tert-butyl
(4S, 6R) - 4- ( 3- br onophenyl ) - 4, 6-di et hyl -5, 6
di hydro-4H1, 3-thi azi n-2-yl carbamate in

1, 2-di met hoxyet hane: water: ethanol [(3: 1.5: 1), 12
mj] is added |n a S|ngle portlon

A NS ~ ~ -
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To a solution of 2-brono-
| -fluoro-4-(prop-1-en-2-yl)benzene (12.3 g, 62.2 mol,

wa2@®982p38%) in acetonitrile (124 mL, 0.5 M arRCHUSM®AI/040795

ethyl glyoxalate (38.1 g, 37 nL, 187 mmoles, 3 equiV)
and ytterbiumtrifluoronethanesul fonate, hydrate (7.72
g, 12.4 moles, 0.2 equiv). The mxture is stirred

PYELA. Tite (&t ndoQ8M3h N RBFHALHI R m&laehenﬂofétlwdﬁagl s8pport 440
concentrat ed under reduced pressure and diluted with

dFeteRy the iyt gpsitionn fr hekiner? Sﬁpga@aew¢ 9t 08 ina ddiae poiiden
% nn %E@fo-nta?&@en%igﬁ B tfie lo@éﬁﬁ% sﬁp%oﬁ” i p&N&dn), aaﬂa WrseURd
sodi um sul fate filtered concentrat ed under
medtier éorﬁlpéigw storagirlsvice &It i heppugsethienn pepiion (cas i 2
S A SRB0 0 53l AR &2 20
doerai@ihmxbngsrapodapiceltatingigysteint 108 (e eripycbaab@ 74 200).

i el . 1H N 400 : 7 I H =
4h g gram el YR LR a8 syl B or e iy ooh T
(stightlyHhclihed=(c%. 6ffMerticalborBntaion td kdpp stbrag@ddvices b6Y) from
4,26-4.21. | 4,.17-3. 99 2H), 2.99 (dd, J =
Sty afde sbbguéytapt O 2 200 (S T T 6
me)so The fAlnhethvidrg peturpoigitbrade dEaibt estiify ihdudes prradngidg

tially. acco tot reparation et h
SR e SOty R SRR 1B EF e e ane
e re aﬁhonﬂ&@ Istlf*’&'ﬁéport@} 200 88g. Tolirit Bim) thlletrickcdde &f B sthRie

IH, 7.08-7.03 (m IH), 5.33 (s, IH, 5.20 (s, IH, .
Aleviges $09 ém(nntpe @tp.l)age devicg tofe 90 '((Iﬁi] deh'pbr thegetglgve(dd;a)ragj: device
580 & 2 dst81de 310 a88ckB003 ¢ (H@sto@a@e de&e@t@stﬁltg sys&é’th 160.=The

7. 6%&) Preparation 38 Ethyl

Zacthadripelurlep sctuitiordistiaiopaedArpgors 208 g ingerhipe ForagrdeVia.

tSBO ﬁlzt'h@ %s@l&@ﬁ@%ﬁ& g@rﬁﬁm—lﬁ% Brus ot t?ﬁst‘gn tfd f!WlJage device 500
4- dr oxypent - 4-enoate (5.1 g 17

br onmop
mlveé by thg t%t:@@foglpt ifh¢ amethg@may pls¢ sichidelaqiuping Ihewmomawé
ed
ongRyk 208 Pl it PAE Wyipe N SERRHATL 898
niglivet he@estrdploragk d¢Beed{ld bayk jos deditet odloopwins én wwer

t el .0
dx%Blfeﬁ’lelthOng t){e %etﬁ%cﬁ] %ﬁgﬁsrrgp%\(lgk é@lﬂg)?e Iggsegteh stofa%e géwces
éqm alwb de|11sermgdzech @bk sttdsreger d&actd on repeatve M dslvtd 10.00mother

at j xt i
SERRERA S EnbEhe PR O et iFes Vel Poafiopsy ges
\$10$5C3110$)y @Lctaﬁtg@ tli)& iut@rﬁatémtmeIaﬂde@bmb gerh@fc@eirpispedst detice

rrin sulf aC|d M 8 ) a 0 .
Rl At 0388 St atth i TR P L S mypigpetor
doo, nﬁwvs@ tha s@co\dﬂ g@m@tsh y aﬁd ﬂefnbivﬂﬁg a s&oQ@stsleg@ladvma 500 and
O K2CO ( 13 .. Additional water is
SeiaERe e ﬁ%?de@()@tarrp ﬁ‘ﬁ@f [T aﬁn%lraioa 9% ﬁ%%%wsedmg e first
tsPRagd UBNEN500 THS tKAREQNIANG 8105 Ote GndiifodGRdy BGlifdudVhactuating
filtration. The solid is allowed to dry on the filter

plgratonjedfragpnostahd Qto glove the secpnh stprage figracetty thetfirgttest slot

%@Wﬂ?e tHe @c&ﬁc&k&&ag de‘?ic@%é(?fn%ﬂé%ﬁteé@@lo@ﬁ‘ld %o!r'ﬁl?sd
wi t hout further purification: M z):

(e pf opriasion Gitorage deyice shibual therdu%ﬂ%med m’#mp@lat@r @qpar ed

R U R AR Ty o bR PR BRI

teh¢lazgem of starae@ddyamyﬁm & cqdiblap, mﬂleRén@e hwmgaluo agecarseorgr s
t ] 3 , :
T PRTARRURDE s ottt fuh Pk hesiopemyesse S0 man ey 310

6- dlhydro 4H— 1, 3- thiazine-6-carboxylate To a
suspensi on of ethyl

2- ami no- 4- ( 3- br onophenyl ) - 4¥net hyl - 5, 6- di hydr o- 4H |
3-thi azi ne-6-carboxylate (6.1 g, 17 mml) in

1, 4-di oxane (35 nlL), water (18 nlL), and saturated
aqueous sodi um bi carbonate (18 nlL) is added

di - ?-butyl di carbonate (7.42 g, 34.0 mml, 2 equiv).
The n1xture |s stlrred for ca. 60 h The reactlon 'S

o . T Y 1 .
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w@hiopargsk AD 8 x 36 cm x 20 nm El uent:

di hydro-4H-|, 3-t hi azi n-2-yl carbamate (870 ng, 2.1
mol) is purified by HPLC chiral separation: (Colum:

al cohol; Flow. 400 ni/mn at UV 250 nm. The second
eluting isoner is isolated to provide the
enantionerically enriched title conpound (38.5%

)_Fgrﬁitéj%te B, tefiFe?d anofhbPstord 3 ddvidelsho iBmeRAERIsRP3 ABand Hhsedt

(thesstggpe éeV(lcmﬁQP onty HhetFassItost slotd Prip thenrgrieypythe parkpdritosage
l-RBESHY aha 5ns§ﬁ itdh ﬁﬁé%’&%ndl 3 3 1% t'['ﬂla é&all fdrrﬁedyﬁl%&ﬁ&ﬁfoﬁ To
a 110 OC solution of (+/-) t tyl
s eSihestep 3f parlsing pheefythy st@age dev1ces 500 while swapping storage

5, 6-di hydro-4H-1, 3-t hi azi n- 2-
GP%%%E?%E?% 1@v4@£§%g¥%8 nnDI; Yn 1, 2- d|netho;yélhane
([(21055 m), Rtfand m(llllplé steidge davices\i@o & t¢sBn@may pe achieved by

ggag?n% Iglﬁ{llf))lc%tg%ag U%lc%§$ 1ng {on(t"? ggéns eT sta{i&‘bégﬂ qﬁyf]ga?inegsthe

atpuage Xevies 00 i $tDnthdﬂV}de méwptpﬁempphﬁhmidlywm(tdrhge device

loride, (2 . 0.036 mol 1equiv). T act N
e 800, Rl ip e o et dnRibte 50 ittt ofis SRR HRE
At ok & 430 oﬁglle u}']aﬁsiter\Mahhn E@(ﬂﬁ@ctﬁaﬁéﬂ tol26dve Theastdragealcsicarote
S rat n t he agueous asel s xtracte
A e & G RO Bk e R iy bt prase
sledtaiimiglshade 104.1 THeatRshe d@ide ©/IEONS fupb@ebdundRr
reduced pressure. The crude residue is purified QY

to

PERSEHFIORRPY HeR Byrne i yudiplstofe Rigscpfation SpRaVe e BEA
Qi sysBscti B el tiah@felcs@m% Hogki dgzﬁ%foam @ﬂrg])ged Dridalll; 2ith rélsiaéct v+

1) The foll ow ng npoun n Table 19 is prepared
@@@@ﬁhqraw@ﬂp&%@%ﬁ fﬁ‘gwﬁ &PtesO0 el beusing sierage deuipesyS00, can
tb@%é u@ﬁﬁa}’lgf laced in the loadin posmon on the transfer station 400 and moved
(% FGXdroxyneth% | -4-(3-(pyrimdin-5-
Iy)ﬂmwtemmc)we 3-telithiedpastive mesrnt@tl@mmmon aQoryrvIOé thearnle tote

Pt ot R QO Soficig BRI sl bevice tesing systep

dohyl - 5, 6- dlhydro 4H 1, 3-thi azin-2-ylcarbamate To a 0

50(%%:] ut | OnI(lggtBrg\%E%g%e or n'll%re %f the Preselnteg stéara}%e de\aces 52?_"for

3est1h]g alm mﬁhdﬁ:l- wefetabkyihdtudes @aﬁzﬁlngghe dmcﬁl&ta‘drtmhlépon’tar 200 to

a
B B R R S 19 G0y TP Tk
1300 tieSactvadali the @maﬂnata&trgnsbgm@ ’rife(stoumggbé @felodﬂle(sﬂmra'%@ m.,
L2 v 2 ulv) 1s.a te m nut es
TGt o TR ee BudiRgR Gbbe SPERa TSt A0dbTe
Mool daviek whnkpurRe 550, tihe@idiold iRt@icab@uatihb helsdy@iatedar e
separated and the ggueou%alayer is extracted with

SRRSO P &¢ delivetBe HaRes fraiedirpnite PRyandngihe sipgghed
WetiBe smtdiRted sBaMeaysyMNfhing dThRHoRYB! teN3R 8 storage d_cle_V1ce

filtered, and concentrated under reduced pressure,.

SPYHeuse@BY thaEcPCehlpags IS yrapBIPLIe? ﬁ%ﬁbﬁﬁe@gﬁl@téw Bn

%bllné Eﬁngﬁés ((é%gerg)g thd éf&ﬂaé\ﬂgdem& rt’ra@spgfté}%'S@ N thQ{espslcgt@:l-@ 0%
hyl acet at e/ hexanes to6 give the title conpound (26%

ylilcd;;c@; 1nsewgng e 3tpraga dgyice4reBsponet 550 camping dlelstgaggevice 500

‘h%ﬂi%g&‘? §10f ﬂOTﬁﬁlega&%Oare%taBﬁs% Iy ?% € ﬁ%%ﬂe@tlbdtybetween the

according to t reparation o + -) tert-butyl

(CHBig6 S)Mde {®-apd dwapikewg)l Nfter tetinigysicampygieopethe stosppg deyice

bl e

§§6 E,Xéemgt}lg ﬁilcﬂx%s)agt(,lat'_ﬁ% thg’ a&t?ﬂl%%(; E?I%pélljte(f" %(Pi%qgthgve tﬁg

(4S, 6S) 4-(4-fluoro-3-(pyrimdin-5-yl)phenyl)-6-(2-1iy

dr oxypr opan- 2-yl) -

4- net hyl - 5, 6- di hydro- 4H |, 3% hi azi n- 2-yl carbamate To a

100 OC solution of tert- butyl

(4S, 6S) - 4-(3-brono-4-fl uorophenyl) - 6-( 2-

hydr oxypr opan- 2-yl ) - 4- net hyl -5, 6- di hydro- 4
H1,3-thiazin-2-ylcarbamate (1.1 1 g, 2.41 moles, 1.0

eqU|v) |n 1 2 dlnethoxyethane (22 nL) and mater (7 nL)

100% BAT/E51099/040795
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(S)-4-[3-(5-Chloro-2-fluoro-pyridin-3-yl)-phenyl]-4-nme
thyl -5, 6-di hydro-4 H[Il,3]thiazin- 2-ylam ne

waletvydesshl ori de 2785443, PG5-EO 1268- 074 A soPQX/U82009040795

(S)-N-{4-[3-(5-Chloro-2-fluoro-pyridin-3-yl)-phenyl]-4
-nethyl -5, 6- di hydro-4H-[1, 3]thi azin-2-yl}-acetam de
(430 ng, 1.1 mmoles) in trifluoroacetic acid (50 nl)
ARG BRENBN@InsfRRr 5@@ cah‘?m%ttlher k& sft&ﬁgeaieblc@BO(ﬁﬁ)orQ Ghe tdd0 @10‘[
sol vent is renoved under reduce ressure. The residu
i340 andsdehiv g thantetted Boraghepvire 309 brqﬁi@a depitindion Apcatien é‘éfh
Qi g ﬁés"ﬁﬁﬁ%%to%g@ d@%EJ t%ﬁ%%@ o%ﬁe'lra%&f’éb@tat%‘ﬁ@fb@t frsohe
organi c phase 1s dried over sodiumsulfate, filtered,
amplemoniateans.rthe wak sifband tyve duaet apiosigted itest tlefs glQeea

r .

BN e FERLOUR IS SR L0 1k e P Gt (L s
Thresles1IDL dsngthe rwwewhese th¢ sstoloredll O anc mpmhllomdcﬁaedlffamet lamds
rﬂqﬁgas i s bubbled through the solution for 30
seconds. The solvent is renoved under reduced pressure
t@n5gi ve t him sbint keangiespthul netthod Mudei\ﬁu(am‘rg e aB@ta(ei1) .

d
e R R o S el
(d&)osfh—n& %dt&tﬁfﬂt(ﬁﬁ@c&vifcb D@0 A -apystindiicir 13eation (b ény bthrade me

5, 6-d th|
PRl » Fbiios sloptie Gr 1 Eiioln P by BB B e
PR trétvievimPhfothe BbRAGE dAides80Bdr&esting (e.g. from the storage
(S)-4-(2,4-Ditlyoro-5-pyrimdjn-5- éﬁwphenyl) 4- netﬁyl
Sie@C?jﬁeﬁ‘iPéPF%? 20t p pousgersfirage dsvise tya WH-ne Into a
?@54 ion olfn some implementations, the automated transporter 200 includes the
4-di f | uoro-5-pyri m di enyl ) - 4- net hyl

n@ﬂ&)ﬂlamrﬁg)@rd@m&sp([ 3bozs, tvrhl%tlqulﬁwz ﬂyﬁla}l%gef@i%ﬁérwwoa@' 2§0to

r@tﬁ&vebhgnﬁle ﬁﬁi&%ﬁv&%ﬁffﬂﬂ@stor@%@dm& 860 ankior storage degvice

di chl or onet hane (15 at anbient tenperature is

tiabiporers FieY- @H@X'cfrmle IhQﬁummaéed tmeporteni0; com ratisevs and esdry
d

S I SEREAIP B0 300 Rk dvie AR SR h Tl STV

(720599 ¥ thk djanipMBtof PR pnd @iver i biYtestedreorhgsl depink AQY) to a test

SRR rmsth t@stgﬁpk fo t?h% aﬁ{oﬁma%rd%gﬁsrp%ger%ﬁ ?Qltld\%g lclé(torage device

accordi ng the preparation o

(tﬁhspértérﬁm calirfihg1o test-sPorjpyerdenicd 500 g htiypin elmeytegt s kbt Bk byfbre

thi 2-vyl i . Tabl )
3 e i e r b MsE S s el Wil Rye devipeand
Tes thientgst Syl 10 (EEHaEINTRAdutdrhdttdrdn@@E} 200nthsn @hlisek agur e
St s ey RS b o En ke T B o een e paipich, 29°

ARG dr@FeSdel P totdddoy Th xsothorBrHiphs wraadmmeakradrpomas
for conmpliance with a coIIectlon of requirenents. Test

SHUFPHEHIEVEHY REYRTG Biesécdesigrage dFIS‘FeStSQQI qng gn [caghggm 720

I BEhS nRhipdia®k 700, bNESeS 8lival thy tvd) udtddtdd @foddde @kvices 500 to
Manuf acturers tend to test |arge nunbers of disk

desPedize Eptlnts Aleloutsiting he artemeisd trmysppted 7 PQ eantthagitheng
%ﬁﬁt@@ﬁ) ¥RV ERo t¥stéd@@dr5%1%e@1@@s 190 ﬁ%ﬁf fReit %ﬁ&tlm&y 810 (e.g.
mul'tiple test slots that receive disk drives
tbE sngaghe ah COBIViTEHkeix wyICCiNG Séqwgerd@wﬁ@mnspm Sé)tVélﬂythe
qﬁaﬁ‘gﬁlﬁlt&rﬁ% ?rfthieg(fér\fﬁe t'es?ed:gt&ﬁ%é d{evfc@s%ﬂo% QQesthtmnmlon

ratur tuations testing environnen
aneh as1two recepitadiey 628 ot orealr enoredastioing stbragm éevzmdotkwoo If

f on

%ﬁé Eetstécrl ?teraép 8%?]&6@5?0 ég\?ééc{e & stgﬂge dg;lcgitésttlgg QI?J tﬁé gt?leerffaﬂgd,
rotati onal speeds and snaller head cl earance, are nore
sensitive to vibration. Excess vibration can affect
the reliability of test restfits and the integrity of
el ectrical connections. Under test conditions, the
drives thensel ves can propagate vibrations through
supporti ng structures or fixtures to adjacent units.
This vibration "cross-tal king," together with externa
sources of V|brat|on contrlbutes to bunp errors, head

T L T L RIS 2\
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armas the automated transporter, the manipulator is
secured to a distal end of the robot arm In sone

wWe2@optss2 the mani pul ator includes first and BEDUS09/040795

connectors di sposed on a mani pul at or body and arranged
in a substantially V-shaped configuration with respect
to each other. The connectors are configured to

elaRsaRpYacad tnakfferb M ddRhQnARaHQ8E10tds BOS RAEH £¥passed”
[0009] In another aspect, a nmethod of transferrrng

§t064ga§ew%t9tec6@9 apd ¢ hipheds storage é@\éc%lfét?l 68 testing system
ifisydes aghuahhiPaRP7@HIRIR HRAulnARIRAR B e RY 1D Hhofe
mani pul ator to retrieve an untested storage device
m@@émte@gr daviqee 890 anglor W@gndmmtaamﬁetw% oithingha serage

t .

B AR O LAk il B0 AR A R B S HB e by o
aeinipnitor chigbieatf pilg el g besttedgsdwragel delircerigealcvice

r i e S t

Strglgsﬁogﬁneraéég af ?‘1 éltne Jfl?%lng steg ﬁ%m%t?é/?dglgwg? gt% pﬁa%ﬁmﬁ ogthe
rewpeet itMaspbeat208 todptihoze itsesdvengnts | 0010]

I ment a ion of.. t ec drs gsur
(B Tde ona niBerg atgeeaRRch S hetg it S8 e
WHpbenmnhakMQmﬁymﬁh@nﬂﬁﬂkmmmahmybenmhudﬁamﬁdq&hn@ﬁﬂml
second connect di.s mani tor body a
S e S SRS Ay i Sty e bR o hin
\@hetgaoﬁeecg‘mfbu@‘@inga@ﬁnsot her. However, in sonme exanples,
the first and second connectors are di sposed 180
degrees from one another. The connectors are
configured to rel easably attach to a storage device
transporter. [001 1] In sone exanples, the nethod

i ncl udes actuating the automated transporter to
retrieve a storage device transporter, actuating the
automated transporter to retrieve the untested storage
devi ce presented for testing by carrying the untested
storage device with the storage device transporter,
and actuating the automated transporter to deliver the
storage device transporter to the respective test
slot. The storage device transporter is inserted into
the test slots, engaging the carried untested storage
device with a respective connector of the storage
device testing system The inserted storage device
transporter provides closure of its respective test
slot. [0012] In sone inplenentations, the untested
storage device is present in a storage device tote
presented to the storage device testing system The
automated transporter retrieves the untested storage
device fromthe storage device tote with the
correspondi ng storage device transporter by
positioning the storage device transporter bel ow the
unt ested storage device, lifting the untested storage
device off a storage device support of the storage
device tote, and carrying the untested storage device
in the storage device transporter away fromthe
storage device tote. [0013] In sone inplenentations,
the nethod includes actuating the automated
transporter and the manipulator to retrieve a tested
storage device fromits respective test slot and
carrying the tested storage device to a destination

| ocati on, such as a destination storage device tote.
The nmet hod may include actuating the autonated
transporter to retrieve the tested storage device from
its respective test slot by Sactuating the mani pul at or
to engage a respective storage device transporter of
the tested storage device and carrying the tested
storage device with its respective storage device
transporter to the destination |ocation. The nethod
may |nclude actuatlng the autonated transporter to
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W@ 009/12938%) by t he automated transporter

housi ng configured to receive and support nultiple
storage device totes in a presentation position for

device tote includes a tote body defining nmultiple
storage device receptacles configured to each house a
storage device. [0019] The details of one or nore
iwRhensotamenssof the disclosure are set forth in the
acconpanyln drawi ngs and the description bel ow. O her
fleat ufeseth %gxfé@flﬁemagl Horay éfml@g e¥90nithin gstosgss dewpg testing
00 {196 d8SE6hRE dapraad. dr i ngs, and from the

al ns SCRI PTI ON" OF W NGS [0020] FIG 1 is a
per specivdting ay aléwn@tf:d tanspertes Y0 vk cieve multiplegtosags deripes

shatjqon. [0021] FIG 2 is a top view of

gﬂg?g¥%%E géﬁ%%e%tegtlng system and a transfer
stati @cnuatl[ngmzh}ltoma@d @niporter (PeV)spddivevach ictveved starage
?%%é%%ﬁ%%dtga rczf%ectt est S t ¥ ﬁ){) S%Q\r}gra% Ele?v?c% s%rg% %/tgs%trﬁ 860)
aey tooesebtaadgstoragaeddv&el (50@9 o the tegettiwd todt slof (320t or age
device testing system [0024] FIG 5 is a perspective
view of a storage device transporter. [0025] FIG 6 is
a. per$neﬁk%u@oﬂﬂﬁmrpﬁnﬂmsmmmﬁg@gdevice transporter

o D MGG T ey 0B b e e i orase 4

GRhdpvited (Bogt or age device. [0027] FIG 8 is a
perspective view of a robotic armw th a mani pul ator
secur 8duaige fhequppmeted ragypgrior @pHdg rapie thy Sr%agarﬂevwes (500)
@Vt el [ byREFSIRE 64dh\68 theisBM R fdcRc RO Wil &pediRE @
?bbotlc arm ﬁ$55591§ﬂg 10 is agglevéggd(?ear b
ﬁ@f@ﬁé@ﬂ?%ﬁrww%ﬁ(})h@dmm pul ator shown in FIG 9.
[0030Lmﬁhﬁ%ﬂ%%mk§mﬂﬁtﬁkﬁ%ﬁ&%@&ﬁﬁ@@&u@ﬁ%é9%&%&H&m%'eW
of a manipulator for a robotic arm [0 12 is
arap@péfre €X50% @achi cery o one efithe ﬁg@gqj@vm@%@@}; é) thmreapectlve
$§gb@%ﬂ@93|tlon [0032] FIG 13 is a perspective view
a storage device tote in a presentation position.
[0033] FIG 14 is a perspective view of a transfer
%t at | ‘fﬂe m[et%g('ig 4& clef hl% fu]rélef' cso I‘IB% ?r%gl%wﬁ \éachvolf ﬁ}vev sporag% device
tote presentati on
ttxah@opereSﬁOb atd zaresp}:u@meit s]sy sn@gln(gftheacatﬂedmmfr@e dev1ce (500)
st.ati re er e,various
Sl Reagr vieer b Sofrls T BB AR ek AT R
[s00:36 e Bed trank@edisn§smfpretdinagesuetes thdiSresprctive3Es0s1ag €310).
device testing systemis advantageous over nanua
i ndi vi dual feeding of storage devices by providing
iancr eqneghethbd OUIAmIUSr chind 3e$vf1¢rsme1ibcsyor@ge dehﬁeﬁ(ﬁm)&%
device testing system, inter al
dresenidspdeasiPrgstomer deyiseelsdth @rq%intﬂ 8 |ﬂg> Sé%r't‘ﬁ%{’@élce testing
devégercopt es (al so referred to as totes), which hold
nmul ti pl e storage devices, to a storage device testing
system al | ows continual storage device testing, disk
sor ti ige APMDYSE 14T 4 FRILEr SIniRAE alEM NG 8hd Rt ESated TR TTRkr
user intervention, and increased effiCiency over '
620D enretrisys eashef th poeage diviees (TA0) fromdleit tegstoe stogaga device

LR B BB AR e BVES vREBAT T B RNIAThARE
abvrdge dyvicotraasiriey (SSedbalerc the atosigo deges @0V biting dreatomrgea
r. t c i.n
Uik P00kt (e ERRIA SO CIARE R GF bt Bl 0y
batch of drives (e.g. via the storage devi ce tote) to
the storage device testing systemand then wal k away
to service another system Bul k feedi ng of storage
devices in storage device totes also allows automatic
sorting of tested drives with the storage device
totes, as will be discussed below. [0037] A storage
devi ce, as used herein, includes disk drives, solid
state drives ~menory deV|ces and any devi ce that

o o s N a
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w@ewedreB2 or |ift 250.

The size of the working envel ope volune 210 can be
further increased by adding a vertical actuator to the

200 (e.g. robotic arm is configured to independently
service each test slot 310 to provide a continuous
flow of storage devices 500 through the testing system
%Qr@ylnﬁ‘th@ %tdge HeHs: (sb@un afe std%ige\abata@trarﬁt&reags%oﬂﬁw QR
500 through the testing system 100 al | ows randontstart
éﬁﬁ“@?ﬁﬁkWWﬁé%e@@Q)each storage device 500, whereas

ot her systens that require batches of storage devices
500 to be run all at once as an entire testing | oaded

fust Ah¢ mathodof dng of thewreseding clain, whedein itheesytonTkpd teahenogter
evi ces 500 of different
ca620|t ég@%gﬁﬁ,gkgugoﬁh%&%% me tinme and serviced
(Ioadedhumhbamed%45ﬂDneeded [ 0040] Referring to FI GS.
h in tem 10
tr ans?lesr S S% %8 Ogsg(%{“ﬁéﬁf e%d?) A et DUt Kre ator f’lﬁﬁ ) hd
stramgzd én :njmbstaﬁstllﬁ Ol-)shalmedtobeﬁgmett@mmﬁdestpeamsmh toéner 2400

e.

EufenlbBP i RhEkrl R sl R B BRSkegpnpepe
33W)by transferring a storage device 500 between the
transfer station 400 and the test slot 310. The
transfer station 400 houses one or nore totes 600

gar ryiangethdd dfitRhGesih@k@8e deNdes ED0PRIhiARe MR AeviEDksting
serV|C|n? by the autonmated transporter 200. The
YRR £ 1P é@ﬁ?ﬁ@%“ﬁ@@“ﬁ§ga service point for delivering
and r giuidi@Y bR SutShAEQHE P&V ¢89) BAGhd Lmanishidid
st or age deglce testing p stgntioo gil’he t%tesﬂggg
asirigysemantspted gowas fdgvige (é@/ﬂj preseniqdipitegingofhp é@fnrobht%ﬁ 00)
%Ei% %&ﬁigt‘{i?e\d'tg §§ns§91@mhﬁ1p%@or£§e%fc&e(sbd)aﬁﬁif er station

he exanpl e shown in 3, each tote 600 is
ac c es sdtiitiag theamionsiddwenippect (6@@ to ddiyenthatatiorycd wpraed
{

gesaltgg H’Ig\tfléelez(gog)r{g g é@%hﬁlgmegt s'lcQ 23 1%9?% t?le gggg€€?%¥teasgﬁg system
¢ H10) et ingnnt thé umt:smda@g@a@wme 608D ifs aespeatist fenigpla 3 103 fa
gg§£%nation tote 600 for receiving tested storage

evites 500 (or both). Destination totes 600 may be
classified as "passed return totes" or "failed return

otes”. for ivi tive stor devi.ces 500
thae  RavEupd TS sl el FRRCTBHER <y

t est, a haspeltdrvedyy(714)0041] I n inplenmentations that

enpl oy storage .device t orters 550 fo
rani pHIA BT GCR SPASE R DA PRE O 46 TR oy 10)and

taRende@nod {ubstarntil1z Q0shiSedGonfid@ation vithQedpTRY €ach ok Q&Y
devi ce transporter 550 from one of the test slots 310
WPRHCPRE thﬁlwoaﬁere%@ele%ﬁ@ﬁ affich O {HOReS deyicggnsporter
ce 500 fromone the totes 600 presented at the
transfer station 400 with the storage device
transporter 550, and then return the storage device
tor ans RRE hefhoPoflaii 1 &t cBid RORALE c@ﬁl)?hﬁﬁ 500 therein, to
the test slot 310 for testin e s%orage devi ce
500 Aftpading theguiomgteditiyaspogid O(B teraticY0 @ stogage ideviess t he
ﬁ%sg]%% age device 500 fromthe test slot 310, by
ving t e st orage devi ce transporter 550 carrying
the tested storage device 500 fromthe test slot 310
(i.e., with the mani pulator 700), carrying the tested
storage device 500 in the storage device transporter
550 to the transfer station 400, and nmani pul ati ng the
storage device transporter 550 to return the tested
storage device 500 to one of’ the totes 600 at the
transfer station 400. [0042] The test slot 310, shown
in FIG 4, defines an opening 312 configured to
recei ve the storage device transporter 550, which in
this case provides closure of the test slot 310. The
storage deV|ce transporter 550 is conflgured to

o o o, NN o s =
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ot her angl e therebetween. The arns 720, 730 each have
connectors 740 configured to releasably attach to a

wQ@eassrevi ce transporter 550. In the exanpl BCI/Ek90# 040795

each connector 740 includes first and second tabs 742,
744 opposedly coupled to a tab actuator 750 di sposed
on the arm 720, 730. The tab actuator 750 is operable

t 0 moy&udting tHAMRINAEItARSAEZ200/44 rduitve BRAStRE storage
directions to rel easably engage and hold a stora

devirce0Pxmprsped fas tesBpby cpiyrygiedbe wirRsted sioFagy éeﬂeﬁv@g@ with
L ARGRY deblce g}g&poweﬁ@%y c arm 200 and nani pul at or
700 are actuated to maneuver one of the connectors 740
to pl aceatingghetagipmargarangpeger ROQ to Adivenie poaee devigs2 of
[ f,y 550 and then actuate
ﬁﬁ@ﬂﬁgﬁﬁggﬁggﬁ%g& &?%gﬁg&gﬁohe tabs 742, 744 away
from each other and engage the indentation 552 to
rel ea tP et tor er
480 TP LGHE! BT Lol PR RE 5 6h s PIERRLRS
sﬂaagpedera(ﬁﬂ)f) (mtto haespeduwe (=31 sdm qngt@ng trhe ea"rg@cgﬁomgﬁedewce (500)

ent ation e st or ter 0.
R 36 st ot B S AN Gl b SobtTIE e Fhemahy
SReap0 dedit g sputictia® 80) profidng dlbdhircemhdiguspectivicacse igagel 0).
t he cl anpi ng mechani sm 570 of the storage device
transporter 550. The clanp actuators 762, 764 may be
aper aph€mb@odusdtainrg, mbﬂemcme et seimpcrigvioBGhank prsént th
to engage/dlsengage t he cl anpi ng pechani.sm 570. 0045]
Rritrde8 devigigred o (?)IPE@?IF%‘{ f@dhq Sﬁorpgec%vwi sestng sypt ({
600 includes a tote body 610 having a front side 6 11,
a back side 612, a top side 613, a bottom side 614, a
ri2ght Thy methed of cisien 14, fugher copgisipa actusting thegpongisdy 610
dahipRRs: (bt kd l%ltr?evé EhR9thedRYILATIES ?5’606} GoRSth&2Qedstorche

front side 6 hat are each configured to house a
§t0®'«}gagewetet@tedé0® (mth thecosigsnoneing Aforags devigedrangitosteis@60) by
i
pESh il LA By R 90 IR Int QoI 00) e
alneestcg@gvsteam ()0) qff v etotage é¢v1@r$dp1foadé22)mﬂmedtorw dstiowote

éﬁbod(% ha§? S |1ré%1t;ﬂa? EE V\?%’X%rﬂ%@ %’tl ﬁl% Igff)ragghgwge tpanstf‘ortlgle 65‘§|O)I n

swah fram thd stamgd deelce m@e 00).n a vertical orientation, as
with the presentation position. In the presentation
position, the tote 600 rests on its bottom side 614,
sach Thaiethb® oSdngrofigieingdeVi X; éurthecapipaising &ctﬁﬁﬁlg the automated
aresubst i al | horl ont and face | ater
JRBRRATP QQS 4 .ma’t‘*ﬁ’é* t(‘gdo% BdyrE1H? tfl’étFts ﬂ%‘?g%%{%‘ce (500)
FroRONEBs RSB citéht EIBE310)ARY caRtnd @E tesBil Skomg®d&iccGi®) e a
the tote body 610 that are configured to support the
lsttwaEdocatigna6] I n the exanpl e shown, each storage
deV|ce receptacle 620 includes a storage device

upport 622 configured to support a central portion
5162 ( $bempther] oflaigs 13y fstherecopipligiag atteitiag degetpimeieds00 t o
%Iah@%m@d)(ﬁ W AkkQB t}f%ftes'téal%to?ié%rd@Q@e @8] £&n ﬁQQsﬁéeWes‘t slot
non-central” portions. In some inplenentations,

4316 by ectepsipe che manipidater (X0 t¢ engeg icppecied Stqta@u;bpm t

[ [ i

R DR SR S A B M SR S
tdhate SR \sittloitse'g@edWisweaﬁ@lewhe@arapQren thisAptottle @Isturdleon
qﬁgﬁg{ into the storage device receptacle 620, rather

an out of the storage device receptacle 620. To
renove a housed storage device 500 fromthe storage
devi ce receptacle 620, the storage devi ce transporter
550 i s positioned bel ow t he! storage devi ce 500 (e.g.
by the robotic arm 200) in the storage device
receptacle 620 and elevated to |ift the storage device
500 of f of the storage device support 622. The storage
devi ce transporter 550 is then renoved fromthe
storage deV|ce receptacle 620 mhlle carrylng the

o, o o - P Y a o o,
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slots 310 by actuating the automated transporter 200
to renove a first storage device 500 froma first test

WGeL@b/13B82 and carrying it with the first arm 720I/0820091@40795

mani pul ator 700, noving to a second test slot 310 and
renovi ng a second storage device 500 and carrying it
wth the second arm 730 of the mani pul ator 700, and
then inserting the first storage device 500 into the

second sl ot 310. The nethod may al so include actuating
tlhe alibomathedof damsidofurtaer copritipg pSNASINg His agtomsird

$HaRREE A6 1S Bellver thDofakd §évicte§§(5()_) shrBikd B8 R§Rctive storage
h d storage he f

Inserting the secon evice 500 in the first
tdewiee wangpor®1 (S0 Fgra redepigc ) of a dgsnagipn starage toreggete
q&xbpe shuffling), the dual -arnmed mani pul ator 700
provi des di stinct advantages over a single-arned
mani pul ator by all ow ng direct exchanges of storage
Vi cgs 0 h r.ath an..havj ng t.o .t ake.
JPor agandith GueBRERag OB ORI IR s R b
tsheers { 0@ gle akod@nipdfingn an enpty slot 310or in a

tote 6Q0,. retrieve ot her e devi ce .500 m a
secont ik o heStiiat PRbier o] REf utudPoadess
irgttieveta st storsde deeisé (SO0 PhouskiOn adimd tdshedst (B BY) lof e etotdge
parked storage vice 500 and_jnsert it.in the second
B S SRaR a0 il (D Bl ot b Tashihe
sh@p10§toRaE &dvirgs B0e);of the storage devices 500 while
swappi ng storage devi ces 500 anongst two test slots
310. poiEsing theragosptsdigningrtes BPQ to Sﬂwsb@e FeRR Ve Srskgorage
faevicd @96) 109 sb@Yd RE Al wyed by |oading nultiple
storage devices 500 into/onto a transfer station 400,
as by2qtedige ity auteaataddreagerterd PR de rarye piecend toraggyevice

d590) %%mﬁﬁ&é%@&ﬁftk& 31_05@@0%@&%{%%%@% t}% R QIALE dgﬁ%é'o(g@O); and

tote 600, and |oading the storage device tote '
i nt o/ eweasing M aptoansildrangogen (@A0)40 Oiserithe dirse statsge devAB0
I . .
o e S MOl RS o o).
presentation position for servicing by the storage
Vi C i t .st.orage device tote 600
ﬁg'suEE%&%%%ﬁ?%§¥ﬁé%g%é§%HP§Eﬁ%§éposition by one of
mul t i pdteatingtle aprorsedttahiporterSAQPas tielsysthe naried2dsecond

dj sposed o e tr fer s i on housi ng 410 and
SRS E B e T MR BBLER £ ench ot her.

Ml t i pdteatidf teagentheiteaspoettrg20MA0 ins@atb sdvotidsto@ge device
S age devi ces 50 can be sequentially placed in the
Kgﬁ%?ﬁ%ﬂﬁg§$f$bﬂméguphe transfer station 400 and noved
by the tote nover 430 to its respective presentation
position at one of the nultiple tote presentation
ddppofee @ﬁ@?iﬁ%cl%@ol 65 elat 1\ ViR 1y mteRipuieios £ 49é
deMbsRst esting system 100. [0052] In retrieving one or
nore of the presented storage devices 500 for testing,
t he mafnsirulsioapPedaBlY; i ncl udes actuating the automated

transpag befse&Q cBﬂleEt%Ifsr(b@Oﬁ%lis@os%H @h ﬁﬁ%ﬁ%ﬂle&@r body (710) and
transporter 5 roma test slot 310 housed in a

50 (e.g. f

rgreneed 003 substarfiady t\’wgr@pe\dgovf&@rﬁi@pmiﬁntre&we@t tasesh othee each00
| a

T e S A B e S
i(P50he storage device transporter 550. The nethod
i ncl udes actuating the automated transporter 200 to
deliver the storage device transporter 550 carrying
the storage device 500 to the test slot 310 for
performng a functionality test on the storage device
500 housed by the received Qtorage devi ce transporter
550 and the test slot 310. In sone exanpl es,
delivering the storage device transporter 550 to the
test slot 310 includes inserting the storage device
transporter 550 carrying the storage device 500 into
the test slot 310 in the rack 300, establishing an

. . " - - o, e NN N 1
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mani pul at or capabl e of only handling one storage
devi ce 500 and/or storage device transporter 550 at a

WQ 2090/129BB2 i ncreased flexibility allows for pak¢r/US2009/040795

pl anni ng of the automated transporter 200 to optim ze
its nmovenents. [0056] A nunber of inplenentations have
been described. Nevertheless, it will be understood

that yakkRUse ﬁ@rﬂﬁ lbt6§<(70®rt§dn§[§))’ts R FRded chﬁ@#@ra e devices
e spirit and scope of the disclosure.

departing fromt

Aé@é PGP Rpndipg rrétasertrbprteﬁ%eﬁltsstrt&srdﬁwat BanRpertsr{ SfMe
scope of the following clainms. WHATIS CLAIMED IS 1. A
met hod of transferring storage devices (500) within a

dPor adbe aethp¢ of ang of rlagnsshypstiewh¢remole sterpge destch(d00) are
00
FAMal a0 YR 8 Bl L BORE S forlef PRRERRA Shrtif'0)
ﬁm%nmgsmmmgﬂ%amﬂvmeﬁoabnmgmthémauﬂowuséﬂolmnmxp@nmenmg
00 iV V S
AT G A R S S SRR N
teeggmgghesgasm@mqragéai)ewam 600})w1t1n$ especaacdonstctirafthed@vigee

n tive test sl

Prct e o FRREM 8o 8w ik firing 78 VRl
alosoef adret feathapest klot (3(@00) to retrieve multiple
storage device transporters (550); actuating the
automated transporter (200) to retrieve the storage
dovi casitdhRQkvies RE@I§Hher00) eshpighgdy carrying each
of the storage devices (500) with respective storage
devi c&" PHaRpbiIrnspater €98): and actuating the automated
trans QtQEa{sﬁéne(rMQEOd)cﬁrlg%;eﬂ‘é%ut tReuhRiAIRnGMETL00) for
transporters ( , carrying one of the storage
desepclasthe sgomated tsartsn@teré?é)ﬁéct ive test slots (310). 3.
The gl hoe @ stlab f@)%ousfe&l' b} BRY r&R0I0), Shdhes E‘l%te@tl('))%mg

each of the storage device transportéers (550) into a
cerfppicad; tg eccpizg b storage devaeeg agDder testiagicar ri ed st or age
devi c

ot or ag S R atibl (06 LERRATH e HPNRGH R tiporier 200,
shagraagfer deoing400) prengpiog ety lq GGage ¢evovl @Dhgoctesmgr adof
their r I . of
olai El%ﬁigﬁﬁfor Yﬁ)og%&}@ tQEhSe Qﬁél‘%td 6r§hs ng C)'e‘tgg (500)
ana@ippiags €7110) beinatorfigastl tcmae'ysmﬂtilﬂg ﬁodge/d@/eces (106). ( 600)
presented to the storage device testing system (100).
5. The method of claim4, further conprising actuating
the aThosmahagdddvicanspng tyefem((200))of thaint 20, wheietn taatanipfilator
t st or evi.ces .(500) fro he at | east one

§180 Sun B8R TERE 806D bl s BEs R (550)
storage device transporter (550) by positioning the
stora e deV|c transporter §550 bel ow t he storage
dévi cébhg %@r@;e qVice £5SHS REMSE AP oh elatie vl welyined) Wbﬁrrrméhe
ShARGRrdRI0) CBmpHRROr t (622) of the storage device
tote (600), andcarrying the storage device (500) in

t he sﬁéﬁﬁ@éhﬂeb?%e7¥ ®ansporter (550) away fromthe

st or agR¢ feMeCsdBhRH6RA910) d%pos-gﬁ ®n Hﬁtxﬂﬁl@bu@ito%k{y ?floi i
precedi ng clainms, wherein the automated transpor
eoagyxd elbfnwbstg@@lla Vr@tnpqﬂlﬂoaﬁ@rat(on 00t respagite edch gthea each

EEPAL AT L, 3 O CRORE

ab30anged in a substantially V-shaped configuration
with respect to each other, each connector (740) being
configured to releasably attach to a storage device
transporter (550). 7. A nethod of transferring storage
devices (500) within a storage device testing system
(100), the nethod conprisinﬁt actuating an automat ed
transporter (200) having a mani pulator (700) to
retrieve an untested storage device (500) presented
for testing, the manipulator (700) being configured to
transport nultiple storage devices (500); and
actuatlng the autonated transporter (200) to deliver

. o, o o NN\ a o
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transporter (200) and the mani pulator (700) to
retrieve a tested storage device (500) fromits

WO e@pazsye test slot (3 10) and carryi ng t he PEEUSW09/040795

storage device (500) to a destination |ocation. 14.
The method of claim 13, further conprising actuating
the automated transporter (200) to retrieve the tested
SBOr aghe Q@M%@@ev(c’é@&)mé Q1 (160) ro%ﬁe&tcravﬁs b®@S%, wiHeRlin the
(310 uating the nanlpulator 700&)5(9 engage a
L e@fqt% (@pbroa@éw@ﬁew@éfef vigiesgerties (44 )lﬁgﬁreé r?éecelve
LASLRPoR hﬁitﬁa@@st@r@%é dé%cé '&Q&)(@ﬁ% £ 8fclehtaRbn f)&@u&nﬁéﬁ £flicing
storage device its respective storag
@wlile@eltqmaéﬁdémmoepr Q%Wh@r@nteh@ S@@eger degice tote (600) comprises
C r
e S R e )
teachdwiusevestoragredesico ( e devr ce (500) carried by its
respecti ve storage device transporter (550) to a
receptacle (620) of a destination storage device tote
(600). 16. A nethod of transferring storage devices
(500) within a storage device testing system (100),
the nethod conprising: actuating an automated
transporter (200) having a mani pulator (700) to
retrieve a first storage device (500) housed in a
first test slot (3 10) of the storage device testing
system (100), the manipulator (700) being configured
to transport nultiple storage devices (500); actuating
the automated transporter (200) to deliver the
retrieved first storage device (500) to a second test
slot (310); actuating the automated transporter (200)
to retrieve a second storage device (500) fromthe
second test slot (310) while carrying the first
storage device (500); and actuating the automated
transporter (200) to insert the first storage device
(500) into the second test slot (310) while carrying
the second storage device(500). 17. The net hod of
claim 16, further conprising: actuating the automated
transporter (200) to deliver the retrieved second
storage device (500) to the first test slot (3 10);
and actuating the automated transporter (200) to
insert the second storage device (500) into the first
test slot (310). 18. The nmethod of claim 16 or claim
17, wherein the mani pulator (700) conprises: a
mani pul ator body (710); first and second connectors
(740) di sposed on the nmani pul ator body (710) and
arranged in a substantially V-shaped configuration
with respect to each other, each connector (740) being
configured to releasably attach to a storage device
transporter (550);wherein the nmanipul ator (700)
transports the first and second storage devices (500)
in correspondi ng rel easably attached storage device
transporters (550). 19. The nethod of any of clains
16-18, wherein the storage devices (500) are 5 each
carried in a correspondi ng storage device transporter
(550), and wherein inserting each storage device (500)
into one of the test slots (310) conprises inserting
t he correspondi ng storage device transporter (550)
into the respective test slot (310), engaging the
carried storage device (500) with a respective
connector of the storage device testing system (100),
the inserted storage device transporter (550)
providing o closure of its %espectlve test slot (310).
20. A storage device testing system (100) conpri sing:
an automated transporter (200); at |east one rack
(300) arranged about the automated transporter (200)
for 5 access by the automated transporter (200);
mul tiple test slots (3 10) housed by each rack(SOO)



