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TI TLE: METHOD FOR THE PRODUCTI ON OF HYDROGEN FROM

AMVONI A BORANE FI ELD OF THE DI SCLOSURE The present
waelkesiiosws e rel ates to met hods of produci ng hyPeDgano0s/ 000964

in particular fromthe transition-netal catal yzed

hydrol ysis or sol volysis of ammonia borane and its

deri vat Mg T ANTREGV IRUSESIAND MIEETHODS OF

experiencing a severe environnental crisis due to high

at nospheric carbon AKIN %ﬁNQ? tion to an

I npendi ng ener gy shg?tage gﬁt ]ggqtroblens are

a direct result from excessive fOSSI| fue

utilization, The use of h droa&a g:%égas a_fuel offers

one hi ghl y CROPARERIREY bAd| éPBMGM%Q&S nce

the conbustion of hydrogen (in a fuel cel

exEhip ppplicatiowcleiss babynetdoét adtrovisined A@hfcate@ . 60/939,255 filed

ons cont ai.ni ng carbon and ot her pollutants.

Nhyé@%?%BEn gas contains nore energy per nmass unit than

any known conbustible fuel (approximately three tines

as much as gasoline) e of hydrogen as

a fuel has sone dr a\/\/oackg%(gllr(ﬁé@ﬁm}er anmbi ent

conditions it is an extrenely |ow density gas

Hy Hircorpality o4 meqyarup foyertablish a p&%@%mé%ﬂnpp r%}ulw protgadysjs of the outer
[

cap81|a 950@51 sis¥ Ilgl'%lrt% Ialeﬁvmo% %Ig% fmiforfn ?é%[eegq% él% gnanWaE%§%V1rlon particle
(ISVB); attechiss thxf cdmdﬁ;o@qmne%ats bﬁbhﬁnﬁaa{mt amhthbmbtyfgaﬁﬁwcess to cytoplasmic

probl ens | to .Store the hy drggen chemcally in
comﬂ?ét:%tﬁ F%ﬂulrF & EAIGTIPESYRR Y ?’F“@}np nbﬁ éflé’étﬁ?tarS%Vlms virion to

gemen%}1 ﬁ%ﬂg@gﬁgbﬂ&%ﬂ@e o;ﬁ%f%h@@?i W{rg ng 3 gﬂgﬁsgééhglﬁ gé %ﬁﬂ&g]psm or trypsin.
See, fonakamplef Gbldem chilg(2002,aV iVivel. y 76 743t843)tand {ChHaydian ge Nibert (1998, J.
. Many o §hese conpounds (e.g. lithiumhydride (LiH

mnﬂ152§Qh%§+wdrogen) or lithium alum num hydride

(Li AlH4, 10.6 wt % hydrogen)) or alane (AITH3, 9 wt%

hydr ogen, Sandrock.G; Reilly, J.; Gaetz, J.;

Vegrzyn, J. "Activated AIU%UKUW$$Vﬂride Hydr ogen

St orage Conpositions and Uses Thereof U. S. Patent

Appiis distliosure Badsiribeaimiutamt Novir@ee ?hatD ME%SXhibin frédaced exqmression of the

mgm%é&?ﬂ%lélg ¥'fh§lle @ﬁf{ P&@?C&O{lﬁven nt | g Xﬂ%'g%?‘li A giruses described
hereilthl b&i.fd tb s até gﬂ@@tus%rwgbtehsv%vel Oped Hydr ogen
generation hydr ol ysi s of° magnesi um hydri de (MyH2)

| SA anudarft e¢0vrm11s hﬂ)@bsmbaglsth@t@omprlﬁ@t afirshyatatiosshatir¢duckreexpression of a

. ohl e tlc du i nher ent ter i tiv
sigm Sl SR s sl el ales cRDROEN ol v RR-BPERFA el rgpults n an
absen%@ oY %ﬂ%@ﬁﬁ%ﬁgﬂﬁﬁﬂw%egﬁdé/aﬂﬁ@ﬁfsﬂﬂ‘ﬂuﬁ\ﬁ@h QA Be 1l HHAUSic acid encoding
Systens, \Wich Reversi Absorb Hydrogen", WIfried
the SIRmG? polypp@tg@ qyn@g@pclmcgicrd th@dpgulmgé pxmrﬁsswnpf the sigma3 polypeptide. In
r 9 h _can_eas
ceﬂalﬁﬁgé&ﬁg&r Or&@%lg (%1&3 &l S% Lﬁ%lé' ﬁ% re%&#&ﬁ € (%uﬁ%m}ns 61}]<Mude a genetically-
engmﬁéted &tﬂbﬁtdtwﬂ| and b@h@&aﬁ?%ﬁ@meﬁe@ iA¥eitiod 0P deRiEn ()P&le-or more
19. 6 W™ % hydr ogen) has been_ indicated by th
nucleeﬁﬁiﬁtSe éF yicallethedps praion refucen exgssion Hehasismas p@lzv@e}afrfle by at least
30%. the list of potential hydrogen storage nmaterials in
ternms of hydrogen content; the nunber one material is
meA hautent f€oiiis as desobibist ficpéin efin el one bl moeaflirther indeations. The

obvi ous probl em of further carbon dioxide em ssions.
furtherrgfiip OrABNAHRNSSGay hie i B WAL O bl aess sxpigasiome] 2 Bk @plypeptide,
o Feralel iy
essenﬁﬂ%"lgl %é 2 éseérl](glr i g? ?ngpgﬁ%&rﬁl L[l%eégﬁ %ﬁgpsee'gt?e of a functional mul
polypE)pftpxw tmeutatiof thknedgnes bRrefsioroeth lamddghpdlypeptide agveetitially eliminates

ﬁ%ﬁ%ﬁb uggarlzed bel ow, that is relevant to
expreFEH?%o olypeRfisieeor rgsulisrily 2p pbsearek 2 Rortigah fmabda2 polypeptide;
iridiumcatal yst for the dehydrogenati on of AB was
di scovered by Gol dberg's group whi ch denonstrates fast
rel ease of H2 gas within 20 mnutes at room
tenperature (Denney, M C; Pons, V.; Hebden, T. J.
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Figure 3 is an ORTEP di agram of bis(2-
(di i sopropyl phosphi no) et hyl ) am nedi chl orocobal t (I1).
wo-r@ene448 i s an ORTEP di agram of PCT/CA2008/000964
bi s(2-(di-terfbutyl phosphi no)
et hyl ) am nechl orocycl ooct-i-enyl hydridoiridiun(l11).
and/qriagpietion that ipduERPregsion phdsighmal polypeptide, essentially eliminates

i -(dj | o : i O] : . :
con BB BRTELRDS RALRE b apgtgns pr o dtopl s gloenice.
ORAERnéticany-antinterbd sdoRir(shinfétiotbsibyirahsspéle (IBVP) also is provided. Such
et hyl ) met hyl am nechl or ohydri dophenyliridiun(lI]). )
a reopirgubSY Preansbegeneyrepp-cagipicererl hexnbit reduced expression of a sigma3

poly SRy 6 Hl SIRRABY LY RRRES Abpratids, i rapes  nqp-functional sigmad

poly&?}i{éN‘l%?bbﬂfﬂdZE’VPraZ XegdriBed her@lir @ndeigenaivalliRbhgIneérad tcdimclude a first
0] | S -

mutatigh.i e YIRS SAN Re et AYiarridcaeplies theysegmasy palgpeptide or in a

i ' . i.nq. f :
nuclegée g&g{i g%az aéggl\l/az?s%x?%émﬁg ?ﬂlxﬁ%l@%@&?@é sd§ f In%ﬁ%@%ﬁg[a%i the nucleic
acid {s@hd BiNg&Hd. RIp2dlemaly@mGtatibnaimclude acabsitytiin. dnidgurigsettion or deletion of

is a graph,showi ng the volune of hydrogen gas .
one qyapie Fuegotifirsr Typically. dhe fusbmu{ation réduces srassonsif fiy sigma3

$oh2MCl 2] as the catalyst. Figure 11 is

pdy};fggélg%%gs_%%m%ﬁé't he vol une of hydrogen gas generated

OVA muithmreredvarustab dedryiledhgtsincanfindARleusierng more further mutations. The

N1, N2- bi s(2-(di - ptolyl phosphi no) benzyl)cycl ohexane-1 i
furtheramyialien REMEHHAPT Cak kot @P}agl@n Hhat feducesAXAreyEen ofp gilgrolypeptide,
esserf Ly 15 ANAp R Ba hiNT PSP b DA BBhes of a functional mut
polyetid&ianapthtiéh 2NCHACHRRRP2EG02 bf alnttide? palypbptile, edseigfisile eliminates

13 is _a_graph show ng the voI,ume@gf hydro%ig .gas )
eXPresging o4 f &MbiAe oPFRl{S PT SRl dnGPyEcs obt Tynstigagl fgmbda2 polypeptide;

lLr g i . --as . ..

L T e
exprdssinf B ¢ digher] tpodypeptidey lopressiphinrd)absence of a functional sigmal polypeptide.

ot P dpmneCsycl cocteneh ol bl )o L BERZENS: B such arovins
o R SR SR el rad Sl g v
exhititsbedend bExpressoendfraadigroad polyepsi(le-1éckistegptession of a sigma3 polypeptide, or

but yl phosphi no) et hy) ) am nechl or.ocycl ooct enyl hydrj doiri
expreaf%ﬁ(f?anrfflgeé&na? §)§1@ag H@?P%E{% e oA dhe mé%éﬁwm& wherein the
mutafil (B ifusthhs irforéas8d %%6%?9%1@1921&5 %o e RS reMindsS WORBA U fectivity can

concentration in bi
be ev{dtne¢deby atbuncydagchinghéiiangy ef hedp)ativ neltsithatroas e linfocteé hy the mutant

reovig%;jc_rol dogqrglrtg Itk@%%i%%@b&?%g@é%&?ﬁ@? ¢ eetr% Icélps igt%gted by the
mutafGB6 AR Rhiparedi 1o thi SisPrebtirad er t but yl phosphi no)
et hyl ) am nechl or ocycl ooct enyl - hydri doi ri diun(l11)

cah alefhaskpfivpihivigea egeetsably-eogin¢eted GoyirupmEfostiomsubviral particle (ISVP)

.DESCRI PTI OF_ THE, DI OSURE FIN TI ONS The term o
oo 19OV ek Rinell e Sty <tk i s BT i asyexhibit reduced
expregéian Bf a SighlaB poBgeptidey to Eél@ﬁ)sﬁeééﬁﬁ_tcﬁ”la%ﬁg?ﬂaj PADDAde LR thexpress a

car bon atons and 1 ncludes, (depending on the identity
non-fgpetipnahiigmyd polapentide; griopipe the mph@g!yrqngﬁwmmyeqvims, and isolating

[ i - . - dj .net utyl,
isveg ity B Hhnsbat oo kIR ISHE))
4-Fuethby proeitied s a ArethNIf tr3ftchg dygrolifds@ivewiyr@ertif @ subject. Such a method
variable n is an integer representing the | argest

of trepiifehiaeludes admipisterimgotesthe pubiers the rptang repypus Hisclosgdhergn or the
- AARA ' st kaj,ght .or branched
eenct KRB ke oot S 1o PR Tei, PP PRPETEC uge attast one
procedu@d cheyan &odiBurgdry, dmotieripyl £iatoh Mgl MtBimmttbsuppressive therapy.
i ncl udes (depending on the identity of n) vinyl,
ally!, 2-nmethyl prop-1-enyl, but-1-enyl, but-2-enyl,
but - 3-enyl, 2-nethyl but-1- enyl, 2-nethyl penM enyl,
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substituted C2-ioal kenyl, unsubstituted or substituted
C3-iocycl oal kyl, unsubstituted or substituted
w@z008asmhg OR8 and N(R8)2 and R8 is simultaneoRGT/gARNI08/000964
i ndependently sel ected from unsubstituted or
substituted Ci -ioal kyl, unsubstituted or substituted
2 mbaqtm@@qulcal g@fgmt@qr{ igpeqyidad thatinelpdgsitbeymutant reovirus described

herelgg?’ t%oé t{u%?lgll-(éﬁlglnegl%? lﬂ%gﬁfu&zé§%x}8%ﬁ1§g@éﬂglﬁlgt%g% a& armaceutical
comﬁdsgﬁilff&fthérﬂ’:aﬁ DiddROngvS ulest thati@Berafeusiv gttt ider drieng more.

having 4 to 8 atoms, including the phosphorous,
IMMyQSEPRIETSIVEAEEHS. oxygen atom to which said groups are

ggg%&g)r%\lrlgecflg gg%%gi' eﬁr@ gé {hQFng\@«LA g %Qf&nfﬁat r&@dts ?Ya sigma3
polyfeptide Gak k\Hot idcBrgouated Bﬂo e raldiapEid os thaf 1st1h@or§cb1&€éld(h$ vddaced levels into

R5, R6, R7 and R8 are independently selected from
thecﬁﬁéﬁyl and G -6alkyl. In still further enbodiments

(%H wise c?e]':]leﬁtgl‘},: Al t&gﬁ%yall g@;ﬁéﬁ%ﬂc?%r;rﬂqﬁgg RASR e the same

mearﬁﬂmgi éwmphmlmhd@‘stood by Ione of orﬁﬁtafyﬂ@l&n tirathe akt tg aﬂﬂsh ﬂhfe methods and
the fornula ( Ql p R11IR 12
compasiioas A m@tterphﬁépng P@ﬁhoaala Hmi@da pad maléffalé}fewém qry:qulé@lent to those
|
xSRI B B R R GO ! DL R0 composiionso
matteunﬁwﬂablelrﬁcuhﬁﬂ; and nsatérsdls aretdestriGad ﬁeload Ke raxwlemﬁ mbaraeenals methods,

ent r geni nal substituents on are joi ne
@efeﬁ afe lastfaéwmonlwdmt HYe ét%b%wgntt% eablt%g?ns patent
I t t :
app 1%2!‘[{64{1?, r‘ﬁeg@%ee S n d %ﬁgg %g%rlgiirl’d;egrﬂéﬁ Hl%ycyc e}éﬂl %ﬁa 1%1%(} yge]tdl ﬂa{%fe‘i‘enoe in their
entirétgr bocycl i c, saturated, unsaturated or nmet al | ocenyl
ring systens, and/or one or nore of the carbon atons
in QL is optionally replaced with a heteronviety

sel ected from O SDRSCRIEITANIOF DRAWINGSNd QL is

chiral or achiral. In further enbodiments of the
di ighRSIUk 8 scifnatiRBowRk the @tﬁﬂ:ttﬁ%?el@tﬁ@ntb BFIQ P&R’%Q Hrﬁﬁn and a reovirus
sel ected from phenyl, -6al kyl and C5 -1l ocycl oal kyl,

ISVBari th the phenyl being optionally substituted w th one
to fivesubstituents independently selected from
fluoro-substituted G -4alkyl, halo, and QL is selected
from unsubstituted oDEIWIEED DESCRIPTTOM! kyl ene where
the substituents on QL are independently selected from
ondutadt fedvirudes la Yeck of bxMIbR &bt Extpdseidn oI sigma3 polypeptide or that
G - 4al koxy, fluoro-substituted unsubstituted and

lack & fimstional sigemnag m@imep@cmmg dpssribed hergina dn admggbsq ¢ani@iviglg a mutation in

the n &8'@%@%‘1 s c?ﬂ]gé?{]regg aﬁﬁg S gnllc%gl?olg?egga gaﬁg %eg’)g{p&yes described

herend\b]sﬁ bar b&rptaiaaduAhéragington MM @f nitdE 6f e $>t!b:$ et b@ﬁl@[ﬁrotems The

substituted phenyl, pyridyl, cyclohex tht hy|
mutamerﬁ?@%ﬁwogld@é psrein ey sy usgh o gﬁnef%m@yﬂm@ ecsibtision particles (ISVPs)

that c?ﬁ Bg&%b@lﬁ%dgﬁteg%ﬁlw E?Wﬁsi‘h“@ ?Egsgge%”g?@gg Pﬁ)%a?lgfteﬁﬂlblt increased

mfectBna( q:mlzm*phcmasedl imgamogeraéity dvanfapedmol rao\itusli)seif init WWPS typically lack

the atﬂf‘gf(ta Ipr(gggatﬁ ip Bﬁab}?ofgimqnh o%l)sélé)ﬁzf@ﬁ’éed by the mutant reovirus, in contrast,
iy

demoﬁstgat@ Ibtgﬁl‘dél pﬂ%ﬁ Mos gﬂﬂﬁggo Xé%l’]%ét%()zng,ﬁlgﬁ&% ng Ps created by enzymatic

UBMnMHsédﬂeﬂmylphosphlnooxy)benzene 1, 3-
bi s((ditertiarybutyl phosphi no) net hyl ) benzene, 1, 3-
bi s((diisopropyl phosphi no) net hyl ) benzene,
2, 6-bis((di-isopropyl phosphi no) nethyl)pyridine,
N1, N3- bi s(di -i so- propyl phosphi no) benzene- 1, 3-di ami ne,
2, 2' -oxybi s(et hane-2, 1-di yl ) bi s(di -i so- propyl phosphi ne
), 2,2'-
oxybi s(et hane- 2, 1-di yl) bi s(di teerti arybutyl phosphi ne),
bis(2- ditertiarybutyl phosphi no)ethyl)am ne,
bIS(2 (d|-|-propylphosph|no)ethyl)an1ne

o o, 7~
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There are expected to be many applications for the
nmet hods of the present disclosure. In one enbodi nent,
wo b@sietlods of the disclosure are used to genBCECA2008/000964
hydrogen, which is supplied to a hydrogen fuel cell,
such as a PEMFC. Hydrogen generators may include a
first conpartnment hol ding a catal yst-conprising
uti.on and artnment hol ding the one or
M”mn??aeovérrﬁsﬁsea oj?lgﬁlgggwlﬁggfor mula (1) as defined

abpent Ydoe1reded ab h&scﬁaédihe}reltn daf centhingafidt siueddioh itz deduces or essentially
nmetal catalyst. Contral electronics are coupled to

elimigates PyRIessicef arsigw-cenlyPeptide Pgthahwsmsdp&gee%bsmsofn fyptional sigma3
poE R B EL S IR AR S R08 LBl ot m e

absemnjfarfﬁmmmhalt s(Dglﬁaﬂﬂp@iypepatdd eai benh thy ducgieacid emaoding the sigma3
gener at ed t he _hydrogen .gener at or. coupl i

i ng
polyrephfe itcorthey éﬂ 505 OT HYRWgeR agdtkat sherdep pﬁf}’/@ﬁ@@t@&hm regulates the
FEMFC. In t he enbodi nent
expr&?l%ﬁ of i | tslé 82{31?5@@%3) q)ﬁ)egtlrézrn)re am ne boranes of
f or llimhgnéﬂ polgpeptiieds 265 amina asiels ankEngihrand hiasre niolasila weight of 41 kDa.
solid or as.a solutlon in the solvent. In op erag

An idact SN entained Q%F&P&‘cj theev@nat BR1YPDlife AeSigha polepide likely
I .

1nter%cg§;{v¥tgl ek 8?:% r\cjsv%g% njt?crh?)(? Fgaf# E)&ng l%fgﬁvﬁéfla{rﬂﬂtﬂal and sigmal, and

also g ﬂbtlyelrm‘lenﬁ RNA (smtectajneord{NAtpaclmgmga rmagesof reov1rus virions demonstrate

ndst bilized net t al yst |naslvo
that th 425 nolipep SRIokEl i R o s STge ﬁgﬁnv (i gontributes
i BYifMRRE F®AL 1 Whi ch hol ds the one
Slgmﬁtﬁm rtgk%nﬂieﬁgitigfgnge Zs%a result, hydrogen gas in
geAenmiérérelﬂ' hemniaticn thanrekiyeqsrtb@evqtressmmmf (aastgrna3e1mblmﬂptlde refersto a

mutaég% FF@H élj?lte %%:%gg lgrtﬁggrln 1%%? ’gﬁlfgrpgbp@gp{@ %cgnpared to a reovirus
expre@ﬁt ﬁ'\xgﬁfjt%%@lewﬁ off kioita3 %@%@ﬁﬁd@a Bf at304t BERY. gp%fjlehﬁu@%, 50%, 60%,

he“seco artiment "holfding the one or nore net
70% oSél"/a,I &4, or |9ti%t)h dssiebd/artin, dHyatadige thayessentalbr dlmmates express1on ofa

s SShS30A 50315 s Sapabl e S OBl veLLnp FENEC gupde.
polyﬂeﬁhﬂ&b ffative t8fhd Sh&BE 8 §ImAD PoBpLitidRY BEALBIIY, HRYIA$pe reovirus, of at

at offers high specific energy storage density.
least Dy Ur (0 @aPOPEINTYa) OB 8PVis ont @)%t Asreded hereirg papnut@mn thatresults in a

sl LSRR Rt R NHRA O CBRS uBn vr o

expr&@i%fl o€ {e@Eh¥Ep APSLpERL ¥ENhANEsUIQ R sIR1AB Al YRPtide that is not able to
sol utions.” Unli ke secondar batteries, the hﬁgr ogen

assergldp or mcorporale 8o Swadraheansidardtiwpbolidrhgl wnderstoodithasrieiay be desirable or

neceBygiofBsRen BRSPELICT B e Bine BN Elalelufy FRET SR T bind RNA) in

orderafi&tiREEuthing fdov Easirdieh elaubilan b propagii@vi de a viabl e
solution to many m Iltary and civilian applications in

neUEAIOA i AGHINES RAAYPEPHIY AT Jeserahrdrheatin sapiselt isdeigma3 polypeptide
that @Sﬁ@@r?gqﬁfd 64 & @H‘Qﬂgv Hh% Sre rBHXL %tﬁ%ﬁ@e&@@f\%&n‘fﬁ Seiypeptide that

and renpt e app |ca I ons,

does aoBJop T thepawetion @xd. o4 Wil tmvsgrnapsqﬁﬁypelpatlt)e wmetaalbgem a sigma3
portabl e power faor soldiers, unmanned aerial vehicles,

POlYP&HHd‘t pudssrided hegeip alsp san Jesulkinsa sigmap pabvaentiderhat qaprot be incorporated
i S

o TS SR S QUSSR Y FLER ot mey

have (chJcaBﬁmhetﬁmrnﬁdlaabﬁmetloraﬂud Gasikampk, to grinabitityedd] thd: Zlgd1a3 polypeptide
nmetal catal yst, and a solvolytic and/or hydr aly

and themyd pelypepfiderio SistaPReAILY. o k2 gorferreatipnal cbtaﬁee that reduces or
I rst
pmhlwg{n%glt%%eanlt%ﬁe%gﬂ{pérslq%}n %ﬁ&ﬁ]gép‘ﬁagﬁ{etast oﬁselﬁam ne borane
of the fornula (1) as defined above, a second
corrpartrrent conprising the at ] east one
| i gand-stabilized netal catalyst, wherein the first or
second conpartrrent further conprl ses the sol vent The
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(a) 2,2'-oxybis(ethane-2,
i -diyl)bis(di-iso-propyl phosphine) R = 1Bu, 1Pr
w@hdosneHds - / so- propyl phosphine (10.0 g, 65.5 nP@i/ARNS/000964

50 nl of tetrahydrofuran was added dropwi se to a

suspensi on of lithium (containing ca.0.5 % Na)

grAmuitey r¢ovirug gegprding ?@tmq@pc)losuﬁe &m b 2 ype 3 mammalian orthoreov1rus
Typer%ertnar%b ! gf ﬁfécgrg \Iﬂg%egm ;1]1)%( u'& X&Il{ﬂjioqlt !Yﬁ'ﬁtaﬁ{:ﬂl,r[? 2l eg%ﬁd A%Iney strains (T3D or
T3A respebitvel@nded, O bxkdnsla AUT CC Accesswn Nos. VR—232 and VR—824 A mutant

1-chl oro- 2- gZ chl or oet hoxy) et hane (4. 68 [)
reovirys as dlesribed herstry eamrgpEin m%ogqlwrw%{a@jaﬂmﬂog o a'genetically-

u I
i QRN Ry 1, MORLPAE L R A8 o s soure
natura|sh(ﬁmcfrd1ﬁ apatienty canr hmnuﬂa’&ﬂm recotmbénaanckowasses ljgm, e.g., U.S. Patent No.
fluxed for 2 hqur; the col or sl oWy

nged from :
7 163g¢7e%) cpy by generafed theianef GxPTess B Sigmd rﬁfﬁmepgg%eli {hat lg¢lpa functional
ey I
sigmiOdIFbkoules 16 Al Oy AR (S sy sk WARE S gene such as those
descritred byaDianrked al. ({2 0GE; UOVirbie88r64 -§19,Eber) et ah 20, &r Vig@s 75:3197-206) and

Wetst ksl QU9 ) ok el ) GFF S SaF 96T e gied Fom the present mutants
r |l f At -
B B
r eAevegtionaswatenred tohatihaad ba acsobsblmlltemsorlanqnﬂedlo@m@wion of one or

moreTERPING. POy NGO ReI |G NARBleC SRS SF ERiidRgsiions (purine t
purln%%gg%ﬂdlz%%ﬁﬁldﬁl g@ﬁé%ﬁi(sxl%sighg(pgﬁgg t(gpg&{éhf)@(e n(})ﬁib}_é'\%%a) and single-

or mulHpleHB)ed)ide ddletdéhs(omins@rtidns CA(rDiH3)i ) in a BudR(id bfyid Rresult in one or
400 MHz, : IS ane-
more(coa§ewz)t1‘yle§( e gp]{xqemaﬁélpmgﬁmbﬁ@ﬁg (} néE ﬁad polypeptide, which
may ?esglt 119 brifibhanGarses or loss or partial loss of function, a shift in the reading frame
bi s(di tertiarybutyl phosphi ne) was prepared
oftraaslammd( W@nteestmﬂu’é rbmrmgamwn@npred»c@dﬁ@rm pdliypemdide echded from that point
Thewi ssen, Tr av

on, a pé%atggsst%cg)gon iwltlrlgdg)a tru-ﬁaﬁ ed p@pepélﬁﬁg etruqcia‘%(gh a, or a mutatlon ina
reovifusucRIY R @ grﬁ%’f‘&a%géthedz‘n%de@'p%(}@ehﬁ&hoa[t%w‘ﬁféﬁﬁm'“ﬁ@ﬂsense”) See,

was prepared by the reaction of
for exdmpde,dehhoxyd Exvieengtomi 1993) J. tMe/uBiod i 235’0?)}63@&If}b¢1dgpfﬁ&ﬁ¢nlkoff 1992,

ProcohAd St o S GRAPSD: SEOREPERnfYout 374 Bicfob dgtosure on

cons&vgtlve%ﬁ Biofi (cBh&pnRve ailﬂ‘lﬁjd ydid Bissliditbgs.t i ar ybut yl phosphi

was prepared simlarly. Exanple 7 (a)
B| M@mtldns @mtbeege;abmteyll ip hhfstpt@ilmaced hi/# yeavirne ugime Poy numaber of methods

knowtlgﬁ{r}lttll} az? b]'[’l%lyerxgwlle 1?%[1 t&%%etdgrga §) hOS gle?l gca gée%ﬁﬂ Inbcgléth/ a_reovirus nucleic

acid $6q08HReN OneWTAR] mb& cBMIHERABHRDb@ o fGtelditebictl MIIRABI€R oligonucleotide-
(containing ca. 0.5 %Na, 1.50 g, 216 nmol) _in

directedmuthganess.ueligonaclgetde- drrr@tqdégwgqmg&sﬁ@s@@%ﬂ@@p@@@codmg the
Vi r
desu%&l{angg(c)( ].n%%&l?ﬁ%;% ﬁsragﬁl\?\ilalg@ ﬁ&n%%g'gécg%f&g I\ﬁé 85 ?rﬁg%& a?lfi Sprvesasa
prim&donisitiitioh € DA wimthesisids this ﬁ[hnﬁ&()ﬂﬁd)lig@nucﬂébtﬁl@ camdlrﬁlng the sequence
sol ution of bis(chloroethyl) trinmethylsilyl amn
changegls arepogporatsd gt newly sylg%/?sawg,iéprétqu r%ﬁﬁt foI@xaﬁlylemggnkel 1985, Proc.
Natl 03}9’{ ycz ﬁgﬁ%fﬁ@o#gﬂké efjﬁlo HEB %t?i nE;?ngWI t {‘54\/36970 FL%RIT’S & Thompson
was 't warmto ro
19901 NWEA@HMRES Arg3 430t Bohesdclt, d994, Mewir Mol tBgolt, 6&CIt IIIdﬂg\leckoloff 1992,
then cooled to roomtenperature and cool ed

Anal JByackem. P&l @nd Shimpaga; 99§eMﬁﬂ( Mal. Biol iy 1%&%@@&@65 are used
routix{u{ilg H{ @?%ﬁ'tg gxlota]tlﬁltth'% %qthgﬁc%er 4 3?‘[ [h]fbg 55' %ﬁ% §o gk&rlr#\@ nucleic acids
containifg axiudaticsdau theendrafetl uélﬁig ACR diohemicl %ymh&li bepolypeptides having

added through a dropping funnel. After thirty m nutes,

the aqueous | ayer was renmoved by cannula and the

organlc Iayer was mashed mnth two portlons of degassed

. — o o "
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A ligand system N(CH3) (CH 2CH2PR2) 2 (R = i sopropyl,
tertiarybutyl, adamantyl, phenyl was prepared via the
wo e@stiiams of a phosphide (e.g. lithiumditertiBClbarook/000964
phosphi de, LiP Bu2) with bis(chloroethyl)nethyl am ne.
This latter material was prepared in situ by the
the desized charrgedh ating adhd mq@emqmap ph«;zmcam‘rmthﬁw@m S¢¢.dear example, Bang

& kefh oS A8 e ity s Dsol R RabEhME RGeS U

I aQdanon téh nd.ltaﬁ)rﬁhmfubbﬁﬁ&s bhfedﬂu&:d:sIW&esaaeﬁ bf tmfIs!:g‘ma3 polypeptide or
this ligand indicates the presence of tertiarybuty
that ragtltsyn a gendimstieaely redjicedriignctpp sigmes PabPEPEde, 9 r%l}tmﬂra?m‘us as

descnbe%i":})le¥ %9@8 o %&ﬁﬁ%n%{ 1"?18{)2621 ﬁlpptﬁéﬁﬂuﬁﬁbﬂbg(e%t,%vée%’rﬂ ¥hird, or fourth

pr ocedu

mutaﬁblfi)(lﬁ oflt b Qierottizy rguvixap bapsit olypaptidyd @henyt), lanbde?, wadior sigmal).
synt hesi zed (Schene 12) .as _descri bed by Ozerov and
Reovirygasropataining-a mutgtion qff?g“@gq the g1gm\a3: podynsptide and, optionally, a further

muta@élg ﬁ'{;ﬁgeoﬁrglhl:cisf gl?)er cgtgé)rﬁ YErs p ggo%éﬁ%c Vﬁeegc?%?%cle fO{ é ehablhty of such

mutadfeoWwassepteindice and/camséd T}elsroé aells. dror @f(arhplbhnampiastlc cells that are resistant
di i sopropyl phosphi de wit
to lyss py pild (t)&lﬂ TSP GRS G3Y bF fal;s?q fgisrsen for mupiant 1epyses dspetike herein.

N]‘ﬁ“\cé?eé Pﬁy?ﬁ?ﬂ{fy T’ﬂﬁ%r&gﬂ g%%ugé 8y V\éﬂséergkragg g}le énate expression of a mul

polypepead©gotesilyirt the abdentesiad funetigpraboed pobypeide dltebmu Wpolypeptide, which
Lough, A.J.;, Guseyv, D. [ 1 2007, 2
is encgglga by plyegh12 @gﬁ%ﬁ]gelx %Vo%ed% aar Sg%[rgtmrll fnd mga}g play a6role in

trans%;}ﬁ&%eag;hgig)?]b (E%}(‘fi Qm%h%ﬂlnsgatbh y N0 gre@ ?Qnr%ée} rBo elides, which are

preseadinthel ftdmwsfsl p cetpg}e&ds with sigdiaB gotypeptides! The rraIleodeypeptide is
mynsffé]g%e doglzg —tergl,gr%%) an}_(llﬁ’hg% 'gtne Crgﬁrisgc'ilaéd N—‘}@n@%a? 43 E‘aqs%{?ﬁs are cleaved off,
resul‘uhgg’l J\ﬂgzt m?lé&lf@ﬁmeng?_rguﬁ% (P&ldlt;dﬁall? Bi‘i‘ﬂterﬁlﬁgl’%l)é q’zﬁéﬂkl’(ﬂg mutation can

reduc@hr eidB)ially &l)miBgietevpmisson of a lambdaZ polypeptide or result in the absence of a

oG Bt SOBLSPY RSP ey SR e T
exprégﬁlgg %g ﬁé{fggﬁ'fﬁ%éyﬂfg%%é: &’Zigﬁﬂts 15?19: Mgglé@zcﬁfalcﬁeﬁnctfanafélgnal polypeptide. -

The I%Waﬂlbblqu@u@d 0erivbiied 1G6MD6 Y.2: gede 811(28 ifvqlvaHn plﬁld}b ass&nbly, and

exhl‘tBtsgilali«)dyltrgppféms%azr;}hmetpﬁwans%rai% ac!(_zwty(i q’lig (3 )po’lylfgggé is encoded by
the S{ :glci néhd 1@'511\@1’%\1 m céll—llﬁac(lﬁﬂant Q-rﬁﬂervks 2s IR Vi¥al héma%%uﬂﬂﬁﬂ.
. 1P(1H NMVR (1 VHz 1

O@ﬂﬁf)lelc adlds fmm @ov@mpmm@eﬂ@n be 1solated using standard commercially available

nucleiq ??ng gﬂrﬂ%ﬁlﬂggg EF‘#) %1@8 %gbg)%ln‘g)?g ggf‘ngiy ?fﬁgy Eé%&gﬁv(}ﬂ{sgéend Their

Replicgiidrhid150f wr BpIaas o R, eldmgé @PMbF Ryt Qisa 2006 Hﬁﬁﬁlh@cﬁt Williams &
I|th|un1(conta|n|ng ca. 0.5 % Na) granules

Wilking0 Amws¢d hareinsigolatedatuctes acidsyraies faumusteianeids t&@t meﬁmnr@ed from other
nucletlc‘haécu?%w t{l gv?lé tilg)ggrerﬁgllilsilf}/ asé%%aé&? agh Isggns on %el(lirn cve?c acid includes,
witholit GnddaG68, hle@ﬁﬁilfﬁtl&lyﬂc)abwrthdl in %séﬁﬂﬂl& fepe,of 3dnremlidal (d)g. 2Rbst cell)

m  of tetrahydrofuran was sl ow y added via _a dropping
nuclequemgor\mr@wlm gonasis segmentthay is gssantiplly frge phnpgieic acid corresponding to
other g%ﬁ&% Iltsah{ &jdlﬁ(g)A aEl i Qlated cléﬂ: )agé oo W d%lalngﬁp@ﬁlneered nucleic

£5Foom enpef ure an en re uxe

acid SRR ab@lﬂécom'ﬁ‘}@m eﬁWmMCW@Slechdci(DV\Ed by 3 1P NMR

spectroscopy to ensure conpletion and then the sol vent ,

wad MHuEHE ey 1iug af desspbed-astainesn bs genarated Ay repaneHulinsbgenome segments
conta%%%lg&st%@&h@%gﬁgg é%tlh? ?he\’@éflﬁ# #ﬁﬁ{ 1??5\7&{11@& Broduces an infectious
subvisslgpugtivld @i vy; &y, @l@ﬂet&allﬁ-wﬁgm@ére&mmmsﬁlg théthedd ¥&a&Qn the art. See,

CGand silica gel and then the h@iane was renoved in

vacuo to afford a yellow oil. cess unreacted

d||sopropylphosph|ne can be reaned |n vacuo at 7CDC

N A r—
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mmol ) and the hydrolysis rate is noderate to good. 1H
NVR (C6D6) : d -25.13 (td, JHH = 8.0 Hz, JHp = 14.7
woi2008AH448 rH) ; -19.83 (td, JHH = 3.0 Hz, Hp = HGI/EAR0S/000964
1H, IrH) 0.84 (dd, JHH = 7.0 Hz, JHP—141HZ 6H
CH3) ; 13 (m 12H, CH3) ; 1.59 JHH =
for exuﬂﬁple; S_t_:hlff_[e “@Hhm@p{gl uses gndsBher I g);hc@m)n g@h 522 ug@e(cf.ﬁ Virology,

Kmp%?é Iilng%') ecg.l SZ%§6 (]glpplt g{% \x{';ff'%mqé%osp Ol\%%n& [?) 196§j Virology,

39(4)El791y8Ir0; dad THE. Pragent Wok ORTY6, 5142em;0k19;1m705 808, Ré— and 6, 528 305. A mutant
tert-butyl A m xture of [iridiumDbis(cycl ooctene)

reovigis| abio; qaB]be gepgrated by crprosying thereovitys §9EOTge SeEMt g 2 plasmid-based
DS e RO SR BV AONSARS LB, i

Mzcr&&é nried-370 rAsZihethﬂetrea getgticaipengiheerad pr mamnalfiieRisandutant reovirus
then the §re0| pitated solid was col |l ected by
and refiers tp 2018 M P isacrgierl depm A repyays caryyipg g genptipy y-@ngmeqe%)r a

spon%ﬁ%c%ﬂ@? é@%éd@uﬂ%w (3—@? (a{ leig é@?%grp&f'gol&b@tﬁieﬁzﬁe ISVPs described

hereul&i‘é, stzﬂ}IB)md cah. HeGrdpagdRd(asISYPs fol 2hltiflei2g.g, nidrd thafilong, e.g., 2, 3, 4, 5,
0 2.34 (m 2H, CH2; 2.58 (m 2H, CH2) ; 3.29
10, 2@11%0 21‘—!110(9)12?)&85&%@ 51 (br, 1H CH): 6.03 (br, 1H NH).

o Ty ML RRRA aesctbechcefl pbileet via s gengisallyengingered 1SV or vi

a plashid-basgd felv}:rsé\ganeﬁhtsyﬁemf can be cultured in, for example human neoplastic cells or

b I t di Ir
L929(r901gsg%§)|r081§1§)s¥ ggl o4 flsr;g re{lmlls%s 1sclose herelL can be c%ltur% ]n cells that are

only He@ggsn(edt{o%f&\hﬁg Iﬁ‘glglg Fh%ﬁg\%:tﬁé’%l h%@?%sﬁﬁe( Qis%% égltcP rcelé lines to passage
the nfutant fﬂedwmss detcribed rhneteﬁnmreélow br sdlbeionalf Vienmutaat anbetso can be used
apor at ed and .hexagtgs % was added and then the.
to recgweer Piev SRtV AAPEECIEE t%{?g ol l ected by filtration
At RAvirfse¥ R 0e ﬁedjusn% s]cﬁldgrd B0th&o14 8y MBe ot dk8mple, Schiff et

ro uct was |sson d in 10 m of tetrahydrofuran and
al., “G)ﬁhoﬂeowm’umum Their Regladation,]” ICht 520 m Kiedds Hiwlogy, Kingper &dlowley, eds.,

2006 kSR A LRSS, T80 108 adp 3P BB dha . paen
Nos. t7“%6/ 5(3% ‘pb@ﬁpﬂ7 WS@%eandl@SN\@)i 4&§irﬁﬂ§'zt:hrcéﬁgz@_§grfb%ygcan be used with,
for e;(dmpl@,@ﬂ anuycd}odheecj',dd towprd the 21@ma3 bol@(pepthﬂe t24emove reoviruses that contain

the s E@ywﬁ? anééég 1§\9] tﬁg %Pag%ﬁqﬂ%nggb;ﬁﬁ@ﬁ?ﬁ &% g’% %ﬂow-through

As uéeﬁth@re% ,$lufified mutant reoviruses refer to reoviruses that have been separated from cellular
(di cycl’ohexyl phosphi no) et hyl ) am nedi chl orohydridoiridi

comp@m‘gmtls tHat hatuchllytaicooropentytibere. Typially, reoviruses are considered purified when

e BRSPS BTG S DR 98 MR, e fom

the pﬂ)‘téiﬂi And sthemdselihlar C&Aoncafs! Wit QhikB they £ ﬁ@t a)sscﬂﬂilﬂed
s(2- (di adamant yl phosphi no) et Q%I ).am ne . , 97

mfﬂ1e)mutagt rgpwisesiey éescrlhect @rmawy gfineraased elfmt)wezr@d/or decreased

1mmuno§e1§ ﬁg%gsocl:om al?gcf{o 1K ﬁ&ﬂ% ItegWL?sg(%t Hr COnirljaFr g r%(jsg g}ﬁ% can be selected

eVApST & exanes
on tht Bsis bheichhafms. phi:ﬁia@édl inkdctieity ednl sk (W&Eneéﬂ bﬁ@ﬁ Bdrdaye in the range of
filtration and dried in _vacuo. Yield: 0.19 , 710 %

neopm@;wu@fan@ Rethemuither obgalls dial 8t ipiator by EomplaTgieovirus compared 10 a
t | a
o RS0, A0 e SOAEE L2, B BEAPL L0 wild oo
reovifs)) DBcredscB Z@niiiBLoniEfco fith@tayrdsdhiged Gantrte¥idefced by the inability of
exceptionally good and i s conparable to the

such paytanit sgoyBussp|to ihice g §kent g:agqnpmqup\spp;}g,zmwpﬁ subject. The mutant
reov1ﬁ§%p@ {15(%1 491‘6111 aijso CQlIl %e s%&e‘doanh Q@e&t@& ?Ar%@lér 'd‘ééﬁraﬁe tr%lts including,

but nefiralted @, g @mtbr Zl:ziﬂle NM%piﬁbﬁﬂinr WMastdredte of packagmg, the ability to induce
Bi s(2- (d| et hyl phosphi no) et hyl) ami ne with
chl orobi s(cycl ooctene) iridiun(l) diner catalyst The
conpound |s prepared in a si m I ar fashl on as the

I T I T T I
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3 1P NWR (162 MHz, CD2Cl12: d 39.5 (t, 2JPP = 27.5 Hz);
27.5 (d, 2JPP = 27.5 Hz). The conpound exhibited a
wQ@omd/1aass vity towards ammoni a borane hydr ol ysPGT/CARNS/000964
Bi s(2-(ditertiarybutyl phosphi no)ethyl)am new t hdi chl or
o tris(triphenyl phosphine) rutheniun(ll) catalyst A
235 ng (0.650 mmol) sanple of bis(2-
apop(odist thetabdity buaffdcp hesphiand §Eedtivelydnil hemian ndorBastic cefls lines; the ability to

releags tELY D PP A GEp R b R PR T g By ncrcased

numb¥ of eirf1aRYEingt WaRINHonAflYy ahutdht rebViRBes & BYRIdRMAIToF the ability to lytically
sol vent 'was renoved i nvacuo and then 5 nml of toluene

infectvageapdastid cellbrg i rrammealigasel haying dn eciéverRagathayry)+ Aem for example,
he i uct was collected by vacuumfiltration,
Ils-hggﬁéﬁoﬁﬁQﬁi§£%1 of diethyl ether and dried in vacuo.
NMR spectroscopy indicated that a m xture had forned.
(c) _
Methpdy{ off lpiﬁemﬂle@hwphlrlmyg quzﬁe(doﬁegh@m phosphi no) et hyl )-N
o SheeEbAPRRT NS L Ton sxsompel S PRGN Nk 014 Ol 30307
6,26 ﬁ?ﬂs %@421@5% syYebss raedmmtmp rédid8esse a(ho§t3&llfsmmi pathway
of a of 2-
machigfiry F@W@ﬁé@[@ﬁl desblengtrapdqd RINAaoiiV B BFHEIA &jas e (HKRNang thus
rephc‘éxttlgﬁ 15 rhg,fér%ﬁs tqrgfl:d\gﬁ)éﬁ;fﬁgg gés% eQIe? %tﬁce)é]s%%%fame\)e]ap% nﬁi for using

reovifise$ & trcdl yEbBérdtiedisdders e maimaidls suchas nsité, [dogs] chly sHeU@ goats, COws,
hours. The sol vent was renoved i n vacuo and t hen 11

horsesf pigemoayaramimagicsyaad hiergens; Themuortdepruses ¢ﬁscr<1>bed herein can be

rused % Eéﬁ%lqrgﬁi&eagﬁ/%ﬁfs%ﬁfer %Jblje{},r af or 30 mnutes the solid

tion and dried in vacuo.

NVR psglEetatios dispidet ﬁdin?@bl&ﬂaﬁ digdrdeér imwiticH theloalts protifeeste more rapidly

A related type of rutheni um PNP, conpl ex was gbtai ned
than pgrmah ssue LEQWbn Tdws a proliferating cell is a cell that is proliferating more rapidly than

t
orl S48 SRRSO S AT e e o
referefec bs tinoe$. Aheogplasmlcex indiglp) But$s Aottlimipdded, ;ﬁncﬂbaﬂ@czﬁicer breast

and a doublet at 27.5 §n1 (2JPP = 27.5 Hz)
cancery painetanei(F €s hinblestomar. hug wnﬁﬁewﬁfﬁmﬁqrnelpﬁe@@heﬁmer thyroid

cnc L SO Ll LS RO SRENS Sl iy, st

can biRotip @edplasm 0.1 MCammmi @xciséroz)ortatvahcdrows growth affecting the

tri phenyl phosphi nd of . e . |
hem%é@?ﬁ?%ﬂ?@&%&ﬁ%ﬁﬁ%% A leplyriny | et PrOGaAtfadisogfers include, but are

not hp[H% &h eﬁrpﬁﬂro?n tc]s1§ atio. The trans orientation of the
ori Igands 1S proposed since the cis arrangenent

vvcﬁiémbrai@u REpmhfmmrgahbceda's érm whiclnteevaug isanned fxed tvedment, at least some

the hen | phosphi ne |i backb ne o t he
of theglibErpg U5 Py FEHB SHHTAS) Bry) LR 2Frefahan © lemieifot the Ras
sgna'ﬁﬁ@b%%@ i‘é%@ﬁ’@é{'&ﬁ %1tﬂ§‘€§re@l¢ ISP £4ivBiing Rfitation in Ras) or indirectly
reactions of bis( dltertlary utyl)ethyl)an1ne or

(e.g. b—y(a@ﬂl}zﬂ‘tmwfphwp‘mampr dewitreatn sheorept piibs Rlas patherly | Activation of an

wpstegTR F{eHIEGt PIE RPF DHENGY BIBShi RS PG APORTP g cpidermal growth
factof f&@é}ﬂoﬂdmmﬁ‘@oﬁl Sié, For MR, (W’i%éérﬂnﬁﬁzr 8@@% Boféft 1994, Cellular

Bis(2-(ditertiar butyl hosphi no) et hyl ) am ne- ent a
Signaagob@i iAot am(Ba)fbaA'; GBELiAm. Bev. ey (O, %72%82’1'10A§tlvatlon ofa
t
dowiireay S{iepk P Ken Pt UL RRGSI0N BUFAGRARR Gitghrat. see. for

exampee, B@os%‘b?aﬂ(EUO)Z Qfmcjer@e@}’@i :09F1L26008.NBr Z&ddtion, the reovirus is useful for

pentaned|onaterhod|u [) in5mM o tetrahydrofuran
treatlrrherthewmcedlméemeaW@ byanytationger dysreguation oftRKR. §pel for example,

d 31P NVR (162
Strory @%&?gw&\f@%?%f 63" |121V$;Jo e

spectroscopy indicated that a m xture had formed. A
rhodi um PNP conpl ex was prepargd by the reaction of
bIS(2 (dltertlarybutylphosphlno) ethyl)an1ne mnth

— ~

o o e o o o o,
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ut henium(l 1) dimer To a solution of

2, 6-bis((diisopropyl phosphi no) net hyl ) pyridine (0.20 g,
wW@2®8/14mw8 ) in tetrahydrofuran (30 nml) was addedr/CA2008/000964

benzenedi chl or orut heni un(1l1) dinmer [RuCl2(h6-C6HE)]2

(0.15 g, 0.29 nmol ). The reaction m xture was then

stirred at roomtenperature and then refluxed for 5

holihsmutBnercomsudes desribod hcteimnfoh edmiinibterddd aoidmm3ltbat has a

or at ed |du

prohEel‘rzéttvelﬂL 15054t 3 %@gﬁéa el rplélp.ﬁtr 108, é{}g‘ﬁ é% Jﬁ%y g@ a mutant reovirus (e.g.,
an ISVSGLEH hat @e Wagarltirbdveiug Gomtaéts tHato NREN c\é‘llé hl"lﬁbeﬁé@f&@ which a

to obtain a pale brown solid. 1H NWR (400 MHz,
mutagt rpomrus( madmmlstmed N)lll degparl qnnthe e o,&dlspgder gnql; the(lbcatlgm of the

proli&gﬁnéﬁeﬁ 28 v&%@ V_aL%?tX ﬂf Rﬁ;ﬁines?@g ers(%&%f emp ){fé ﬁld the following are

provi\die@ Eﬁipl? b% why- of%galﬂ'?le Qhd bienoR hREGH bedinithgs §PAefay.n
ro

et r ahy uran and 10 m of water in a
s cF<ma Jollidtnicpplastiafor exanfipde.ra mutaairegvrustdanbe admnistezed by methods that

incluﬁ 81180[ )}%]F%tlopdpgdt&égur?%%jés%tgn%p “m)ﬁtrghon (te g, intravenously) by injection,

1nms2orﬁorhh§ (ik&liFos @ PE@RYPPRAS ﬁmm@hﬂ%ma}[@w laGhuientWadvirus can be
reacted with dichloro benzene rutheniumdiner, a

admlglstﬁgq:deméreﬁmum of duraaramllarlyo IFar egtastasic n@@@mr@‘y@meaplasms such as

bramst s for ex l{}%R 2,8 ex S‘ Ean4'§e &111? Bmerec{] % a 111_1| gucih that it is

Sp ec rumo resonances u

trans dSl@ed’@%t@fm&uDIlyﬁﬂroaﬁﬁ the body (e g., 1ntratheca11y, intravenously or intramuscularly). A
|s((d||sopropylp osphlno)nethyl)pyrldlne I i gand.

mutap| 1eRviGeHR %ch@amm@mlaustewaissuh@ttaltq@wlacm@apez@@laallx (g Eyy ovarian

on LA A0 T0 0 o OBSRTRBN 1, o sopyc) g il

(e.g.Ifof e81bBialindd gﬂésnis)]drla?mbﬁﬁ (.4, foh eers iAoy 200V BeoidEsni¥) Siasally or by
likely forme

inhalafion SHrhers/ foR Bﬁiﬁmeﬁ@éﬂwb % BOHSE FePVERR9an hsragiprnistereghhy more than
one 10! Ete%a/}&r 0 1981‘6 $1L1 %ecfa %[ df 2% ?B alyst A 45 ng (0.347
ol t % (@

sanple de and 100 ng (0. 396

mTMn)utﬁlft reovirus as disclosed herein is administered in an amount that is sufficient to treat
(phenylphosphlnedlﬁY)bls(nethylene)dlpropan 2-am

the pﬁélf@'ﬁww s@Bounh). 28 pralifggmtive disorder is treated when
PR TG S I8 (5 b oo o

resultieg indiieduetiona K tieumingiskr iofi prolidératifyy ¢ellef hesduction 1heli<£‘§ize ofa neoplasm
thrqﬁlh Cellte and then the sol vent was renove
and/qf gagdHictign g Qe amgﬁté@h%syrnptor%(%t R Assaaded whé@ prgfiferating
dlsorgéI Pgl ?EF L%ﬁ‘l? Iﬁé%gi? (t)l%it? Sis Ejgﬁig%p_ ?ea?lsll (S% of the proliforating cells are lysed
(e.g. @hlaastaboat(ili},%lm,tma)w% Iod Vﬁl%(df)the:id:dm fare lysed) The percentage of lysis
opr opyl phosphi no-di -p-tolyl)amne (0.2 g, )
can bs d&@ﬂﬁ%ﬂ) o3 FRATHE-INOBPATEYE | 68‘@‘&985‘ it thaisirg(al p ngppasm or in the
ek 3ok | s . o
e \fﬁ?feﬁg%%ge%dglzcnethg m:_la % cangré%k fl asiasaﬂ}ﬁgeﬂfseo [ut gﬁii‘%gl? o cells in vitro
(e.g.,dtam aéd)peyefmegmhfatatmgonﬂst) enperature and then the

R sl S oy e SRR e AN basis and may

be bagédi‘ anlehdtlih pat, QmV’t’ﬁ§ Bﬁ’ﬁ@ﬁ’l@f Aug: fBviYNRaSHE ‘Pncﬁ’ﬁﬁﬁél@ sf’ke age, gender;
dark green solid 75% . 1H NWR (400 Mz, D6)

and the squgargiaottl@r chmmcteplsﬂws:ofgflq—prol-ufqyatmg oels. (E(Dj‘ exgm,pl@tﬁm)treatment ofa
6. 98

huma'gh@%&ﬁna%el)? %gﬁh tfch 1 &)Il_lﬁ pl%(ﬁﬁ(ésnimg ilh]i%wi%p) 0% AR \é%klﬁ_qg?wrus can be used,
depen(ﬁ %&thfettypel |§ivze lahdthumBdd rhrb1MRihd @c?lls%eoﬁﬁ%g preséilt The effective

of the product was diSsolved in
amoméca:rabﬁj @crr@b(ama}e famh abouir .0 PFUfkg leedyi wieightsio |ahou1t| HOa% PEiﬁl/kg body

al to farm ol uti on, ) s, add
weigf ifont 8o 37 B AG 0y R B Ry S €° PEP BB R0, A mutan
reovifd3@ak BFBAN AR tErel ! A BiableQfosé BEInGRMBbRABESEZ:, two, three, four, six, or
(di i sopropyl phosphi no ethyl)aq;nec | orodi hydridoiridiu’

(1), The
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trichl orooxybi s(tri phenyl phosphi ne) rheni un(V) and
ruthenium(l11) chloride hydrate. Conpl ex m xtures
WO onsgdi44EXxanpl e 42 PCT/CA2008/000964
1, 3- bi s(diisopropyl phosphi nooxy) benzenebr ononi ckel (I1)
The conpound was prepared with a slight nodification
moretdpsesle Multiplealosgsecap be edainigtered Pammﬁeuﬂy oxconsgentiyalyi (gis;, over a period

of daililoﬁlv%%szrcg{%]em é%% 8&%&1%@9%%% %%1}? %h%gggﬁl(c%gﬁo several months

or untiHdinBatdion @f the d(séased&‘ladﬂleveS 0 Hz, 2H, Ph H) 2 46 ( m
4H PCH% 2) 3 (dt, JH H = 7. 6
|_|th 181001 er@.l@t)ed thai aglglt(trgtreOVJm.}s s dlsqloseq.berelg Halpbe ac}mgnstered n

COH_]L‘?ﬁtIOI} st ts%}y pr én%@al%r&lﬁ@l?atlmells(@g ?b)neopﬂlsﬂ1§81t(a§s)o 1s

contcmated si{atl b infrpitapyMifi @aphe adroxystdred recodjwictibn with or in addition to
ni ckel (I I) brom de in the?doresence of triethylanine

radiafip thesnyd Listirtigricantsaipiaded Bat 3 MuROhIPORIDFATR administered in

t
con B T B e Ly T RTBAE Srematherapep pgens, ndlr

1mmlﬁibaﬂ@ress¥k& agcﬁtsb Sﬁé}dag@&phdp&é bhosp hohhwityd beg Szfareouracil, mitomycin
with iron(ll) chloridecatalyst Iron(l]l chI ari de
C, methgieexaye, hydroyyyrea, gymysisbingyfylophesph ala eld3cgrbazis) gitpgtrone,

anthrgé}gégg’f(cg%b }? b?}cﬁft? é?fg%ﬂ%@ﬁgﬁ Q%%%)Q%?§ﬁﬂgﬁ%&t@§% gvmca alkaloids),

antibodes td@caﬁsrstshﬁnaaslﬂERCEBTﬁﬂ@r(G@mrttmhipSomhl.‘ﬂaﬁ Frarcisso, CA) etoposide
m nutes fol|owed by 800C for 3 hours o] i d pot assi um

and Rregnasipg, MR eme%l fyshiig cathopiayn aﬂésrﬁusyla%stawwch as TAXOL®

(anfo‘?'l\linfé’i’% £i6b A00R Vo DOV PR f{%ﬁoﬁﬁaﬂ@ gRﬂ% JHTgic)R@rEr SA, Antony,
roo tenﬂer ature, no gas evol ution wa serve

Frandeyarpmend theBipsdsdiucis @q)ﬁanmyifpﬂn aspdritnestrogrize ntefirond, blomatase inhibitors,

cobal t ( I t al bal t (11 ori de
Progsiptigpal @ezlté é@ﬁlﬂﬁﬁ@%ﬁa Pl ontspdiad fef gt reovirus as
dlsclg’éeﬁ %@féu?@zﬂf PR RREPE] B%ﬁ%%%hzﬁﬁﬁ‘ of B QERidh to Vgch@ﬁ?)ermeabﬂity
mrol ) 1 n tetrahydrofuran (30 m). The reaction m xtu
agentsasch dse withbut liredatain, flodnTNEmbhaa Vi, AOFASDIND (Gemsmfech), and relaxin.
~then at 600C for 3 hours. The color of the reaction
m xture remai ned blue. Then potassiumtertiary
PharRidb O AEChHBosithsT@, 0.0891 mmol ) was added fol | oned
by ammoni a borane (ca. 50 ng, 1.62 mmol) at room
t efipematautieal chiopgsisionyihhtinclode nasitath servires as déseribed herein are

o SRRSO S PR poogollnpcribenene MAh
reov1ﬁIsE§ e Rdhtiéd %OIBPQQH&{ §pial$ 1&%e§ Y ghb(rmaceutlcally acgeptable carrier.

characteri zed. Conmplexes” wi th phenyl ene*
A ph@m@an@tgza&x aqqﬂpeabhﬁcamer can be a solid, semi- sohd or liquid material that can act as a

i S e AR, AT G3 EBP
reovif® daR®e I11‘1 {Herfadn! Bﬁtaﬁfe@sﬁ el ﬁv(ld@él |1(§Z3:ngscsac'ﬁets 10%'33&% dixirs,

L. J. C. S. Chem Conm on Trans.
suspepgipny, emylepep, sguBonsgsyrasyperogds (VR sph@@r mhq@dm@dz)m) omntments

conta%liég ggﬁ_é)gg]pié] 'ﬁ%)'_t'o 1 2% bOydEEiightl o'?‘ th%écﬁ%vﬁlcg@%gfng@ %ﬁ )|5|hd ﬁérd gelatin
capsulés3 sébpobitorisd Pstéie 1 c@atie solbtibng, ki sterdle bREkakEN pdiViRers 162
I\/Hz, CD2CI 2) : d 68.0. Pincer con‘pl exes contal ni ng

' fome exa]_npéescgf isu{tele prepiprsinglypdephosplntespydfered saline or another
phy51toﬁ)r daﬁ%%pé%@%ﬁd&?qgaoyea\dgxtpo%g nsu%%% @Sﬁ;l(b? qnar}ngl starches, gum

acamh),l cal(cfuih paodphatey flginatas ospabiniig)gekitinydal K emzselivtepmditrocrystalline
chl or obi s cycl ooctene)iridium(l) dinmer affords the
cellulppgy walyy yapolifone, cellulose, sterile water, syrup, and methyl cellulose. A

phangéhc]% %Eg&bgﬁ( é(JP%A&{ nﬂllﬂ? Bgﬁ %% L{E%t\;)i’dh%ﬁ %%Fa?gn lubricating agents such as

talc, rhaéhebiuﬁ( {telirhiep@idomitHep QHP{%ﬂﬁmg ﬁgélhwehhﬁsﬁﬂ}@tﬁgeaﬁﬁ éubﬁ)endmg agents;
chl or obi s(cycl ooctene)iridiungl) dinmer isopropano

[Ir(COE) 2C 2 catal yst The conpound was prepared
accord| ng to the I|terature procedure (I\/bulton C.

_____ -~ 1 . — s
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filtered and was washed with hexanes to obtain a solid
product. The material was used w thout further
woosfidga i on for anmoni a borane hydrol ysis  PCT/CA2008/000964
experi msnts. Yield: 0.28g (70% . 1H NWVR (400 MHz,
CD2C1 2) d 7.58 - 6.80 (m 20 H, Ph-H), 4.40 -3.50
presefying Agents\mqh)as m@h}gsaqdmrowlhycgqu—bmytes swegtgningmgonts; and flavoring

' agen%lz%lfgchp‘gicaféC%%‘sit%%@%% f%@%ﬁé@to&%gvégééup '_ﬁ( U n%d or delayed

relea§Cé¥ a altal seovits dftef @amirfiéiraibn by Ehp Bk, ﬁiME’ecdﬁléﬁlmwvn in the art. In
different fromthe literature reported val ue:

additiop, to tlg@g‘g:seqiptivedqgﬁulagons_@scnhgp%IOWX other sultqbéen@rmzlatmns foruseina
pha ceutl CO%JBB%%(OE %@‘P‘Eé’@én&’ nlg%%/z%g l aﬁ"h&%z b ﬁ}gcttce of Pharmacy

em cal e reac IVity

(2003liGénina® &iGHhashedss ﬂlplgﬁﬂﬂt Wik2mhi&s Wilkens)
( di phenyl phosphi no) benzyl ) cycl ohexane-1 , 2-di am ne
ORISR é?]g‘!)P@{lE%‘]l%’é St tebleig; ampfant BRONHHS gicbe mixed with a
phanhgce%tcil:él %Qltrfeg tonflc-)lill'nsa sro‘ﬁﬁ%gfngﬂsﬁ&ﬁ dégﬁ%%ﬁfew& s éa‘fpoe coated or
conmpounds W t

resonances i n t spec Um at

otherdllst]e%oﬁlp?nﬂde(ﬂﬁlplomdée ﬁ)asragta ifem affortling thoapautags ofpmlomzed action. For
achi eved. Exanpl e 57 (a
examgios f#ieor P P%‘é’mﬂf&ﬁ 88 Hen 89398R 294 12 RiFbARsAERERNIPoNCy!, the latter

bem% %r{hg %ginc&l a?xge?l%glgﬁ_rmf'sr tf\}\c;,)afé) aglg lT(Y}g ttw%&ﬁ%%%&{n!t% cr?ﬁmfe%%é}@ted by an

enterNﬂb?erbvlﬁélﬂse(rdesp:h eﬂ:ydt ﬂ[m&pgiauﬂm indhe ytbnayic hiahgerantethd inner component to
2-di am ne in tetrahydrofura

n
pass mackfnyio thmalond@ag@ o819 s c;al?meé wn%@eatsm%vw‘éy atmateriglsen be used for
I
sun il s A b 5 Al NS 5P IBAE Bt and i
of polaheic M@d&s widdacth rhatblidvedsheilag mfmyhalaolhﬂ,r anece({lolse &tate.

1.6 esul ting in extensi dr.o
gglgﬂmdl féﬁnu]eggns t{xat include g mutant reov1nrus ¥or ore}i gnlstratlon or for injection

genex?iig Nec1Rdes e{c% soﬂltfoﬁ ys'uR%\fl? PR 512 Q@gﬁéﬁ A?ﬁé’dﬁ% oYaSh! %ﬁ‘@peﬁsmns and

i am ne | oroco cat al = para-
ﬂavoﬁéd48’ﬂ1ﬁsf6&$ wahy:dlbd)sf oitsasuch 3s odrh odlf catemsardabel sesiamie 011 coconut oil, or

sti 0, nmol ) .of .

Peaanol g(‘lée ’6‘FS %%SSJ‘PWT eﬁ%ﬁ%é’ﬁl?ﬁllef cycl ohexane- 1
2‘? 1@&1S%plnﬁ§laﬂ&l Sxoingl%ﬁamn):luﬁg s&lﬁﬁ@ﬁst 4dd shspensmns in

ch e The m xture initial turned pink and after

phanﬁhoelutlcaigf zfcoeptéblb,mquedmabrbtganeccbo&i\mlts gr @ertured Herend) andmptowders. These
.. removed i.n vacuo and th id was. triturat P Wit h

liquig SEsqhd CompRSaRR S Ao SuitHRIA PrTmBEC igakagkspieBle cXcipiens as
descﬁefgg{)egeﬁgg SR M HsRRAs PAYEIEEdmiistr&l b8 of8l or Adsaltespitory route for
local Nt bigstdimis (e2te( | Gimepusitpine spphammpbetizglly) a¢cptoblexaivents may be nebulized

d d.. . : : .. .
oy “sﬂfi@e'&agf% Lz QRS i B e, sy g dheebulizing device or
the nel%rhzﬁigadgv N/ R diRekddd a¥addmeqbehit drlihtbahHRhi }Siﬁltlv-gqﬁessure

dark green conpl exes were readily obtai ned by renoval
breatbmgtrm@hml Selntion, suspeosion.ardomdet ennapdstitpns reryrbetadniimisiered, orally or

e K S G

( Mld‘ﬁhé\*fbhﬁulhh&ﬁﬂldﬁcmrﬂ%}ﬂoy%ﬂ in the methods of the present disclosure employs
N1, N2- bi s( pgﬁ i di n-2-yl net hyl ene) cycl ohexane- 1
transdezn@i aeHVieEy dgvieesi(e-8mDRIrRYs) t Suchetfangderaisbpaitlecs may be used to provide

conti &1@%%&%&?&1@8@% d ag tx%ﬁ{a%{ Ileo%r&sl cfgsérlbed nARn. a’flﬁje construction

and UIEE oNZarkdidefnil Hadhes Br }Herd%llhekg%ﬂ? phaycanipaend is well known in the art.
2-di am ne and 2103 mol ) of iron(ll)

See, fosexamplact b BrteneNpe) ek 2at Buch pelclrpyas]eapasucted for continuous,
S LN [ eep purple sol ution.
pulsa%‘ﬁ %r Bn {d %P%m\i/\g%g'gf)??f;%gtaﬁtorf &gﬁ%egour, filtered through
Cellte and then concentrated in vacuo to ca. 1 m. 10
m of diethyl ether was added 3ropvvi se resulting in
the formation of a purple solid that was coll ected by
vacuumfl Itrat| on and dr| ed in vacuo. 1H NVR (300 Mhz,

AN N S\ ~ A A — o e o~~~



10

15

20

25

30

35

product showed the presence of triphenyl phosphi ne and
t hi ophen-2- ylnethanamne in a 1:1 ratio and
waewendi4mg)l y, the structure may possess transchtDCAZI®S/000964
l'i gands, and the triphenyl phosphine and
t hi ophen-2-yl met hanam ne |igands in the trigonal plane
c oMutmp taesuses Ctllhef neseesahnabe tortpd i 4 Mipasameras auie¢lisrfo reduce or prevent

an 1rr %lgpre%)eo%g I o %%1 ?I}%h%%@?ﬁg%%ﬂ%}lw%@o% d&:lll ééOIVIil’}lS Such
com&ﬁltfénﬂare(r@feﬁ’é& t@'ﬁ@irﬁm@ﬁop@@bﬁbd fdohjrueh) Se¢,der anachpld)@. S Patent Nos.
ently éca 40 0C) unti | the sol i

6,56 EBI BAL A5, olar?éﬁglzmyme AT diBossH heresn g, one that lacks or
);
is deﬁgg%tl in 9{%1%33 ?)ﬂ)%ﬁgcrlée%ﬁml g%{ b ﬁ'rot% }g]é;gisf% Fré%}ed _\Iylth an enzyme to
remofe %t plz[raan\ﬁﬁansdvlerahy af ﬂ&rotl@en@utem wapsihprotdies osand was
collected on a frit and dri (Iad in vacuo Yi el d 200

ThMukat EOVHISeRQE 2pagimageyiinal eampasit PIFOIHRE 1 UF P’}V&} reoviruses can
be pawg%%éél 1%1‘@) agglg“ 3%{6%% oq £te<tl a@Q ?ﬁ Q}séhcl\é% Eﬁﬁt}j{tﬁ o@?nd?@ Efemotherapeutic
agenp| @ @i rh@bemhﬂmbdipprésmvaagents'[ had/onbdmwr mrahomamtw&ﬂcbdv;rus antibodies. A

|solated and the Ilkely sfructure |s i ndj cat

phargaqrutieal £9EPESLURR P2 DOORPH IS R UH dopjasdQrm. | gaFFa@ unit dosage
form%x%?%é ql’k)swﬁll?/ glgcrrege unIlts Ziuléabg]e ?]s %mta X%ozsg es, for Pl)lrggl}] iuebg]ects and other

mamwials) ezmhbﬁilﬁ ((olnta)mngl 2} cpreddtermﬂied Iq)dsﬁtlt#\oﬁ a n’pitaznt oéovirus calculated to produce

1,.3-hi s((R)-4- 4 h | -2-y1)

the de%@dﬁberappuilg@ ﬂe%ﬁ;asos?é@tlgggvhtgla( gjtélglg)]gﬁ%%}afelg%/ca 1}9 %che%p %le carrier.
cobalt(ll) chloride were refluxed in 10 nl of
t et rahydr of uran overnight. The material was tested for

animcact @ d oeanich ﬂrjbdlrfsleyisdimloﬁxea thEremay be employed conventional molecular

b1oloé§ép%@g§§%$cl%rsr§ k%ﬁlggqult{mzﬂtl DNA fichpidues within the skill of the art.
Suchgtgéfﬁecﬁfég L& %laﬁﬂe‘a' fHH{/ irp thg Ulf@?ﬁtu&atﬂeﬁﬁeth@ds]anm coﬁ%g'ﬁ’iltlgns of matter will

deut er 0 benzene D) was added to
be fuftBer0B3&itmdoh theofollowing examples which do not limit the scope of the invention

, i.S((,R)-4-isopropyl -4, 5-di hydrooxazol - 2-yl ) benzene
descrih?glﬁéhvlﬂé‘s(o 0167 mmol) of

chl orobi s(cycl ooctene)iridiunm(l) dinmer. NVR spectra
recorded after one hour showed that nostly starting
materi al was present. AftdiXAMBEESays at room

t erqture. th re.consisted nostly of starting
EX@Q&EE;+§%——A%¥§Q§g@@Png2@%§ tested for ammoni a borane
hyﬁ 'E:Qlllsiﬁ%'cﬁthai: &%Pﬁ%-rd I%kag:fokﬁw%m/g%&ﬂ thle @britkd] of a constitutive

Exanpl e Bi s-(2-(di-iso-pr OE hosphi no) et hyl ) am ne
or anvindueible pmrmtemlls griareted suc tyettt -stiRchROIA ldérapm@yd In one example,

0. 008 .. 0.0631 ) ti
the sc%}té‘,og%n %)& itrapgl(a)tubl} %fgfgo B% §§V\€e§ l;%%t?ﬂ %/)PC} )dalrefA g%l'{r(l%ertb%borgsubstltutlon A
reoviblisORBEPHBR cellilihettiedn i8 A BimdaRitlh 8 ddhstructhe reacti on

m xture was then stirred at roomtenperature for 30

m Thﬁttéiﬁlethméd celf lipopanfesied vithoames virghand, Koemessgrysexpigpsion of the S4
gene nsglgsllg %g%m) gtra%@%él lgﬁ)lgtg}[nmov\{ﬁg e%%)@'r.{g? lsjl;[ﬁ(;gtljaf)ert%pﬁle viral RNA-
depeﬁdbﬁﬁlé?]tﬁﬁpdlyﬂéﬁlgﬁ Rigogetict ¢t dd0BLE-stRddstinancSARAs that are packaged

rapidly. Exanple 74
but argroanfupetiebist kastryighesspach oaprpa@lion ehthgepggdedisigmal polypeptide into
aca Qlds(z (di i sopropyl phosphi no) ethyl)am neH N THF .

PP&flux - 2 r , , ReOCI3(Ph 3P)2 + 'Pr2P P Pr2 catal yst

Tml‘ég&@lmﬁislﬂ‘bm\l&& tpmefoamed célhinglude bathak dgogeiryotitustihe express the

R = tertjiarybutyl anal ogue above in Exanple 32 (b). ‘
sigmad polppentide s fyellZy pquiant gequirug thajde apt REesy therfigrag3 polypeptide. A

mutaételgegﬁﬁ%/sqp?t; gﬁo V"@I%feﬁgﬁ)%ds%%ﬁ 31&olg&gﬁfle ?fe?@ﬁ % b@ﬁmoﬂally as a naked

reovif@gt eri al was tested for amoni a borane hydrol ysis.
Exanpl e 75 Bi s(2-(diisopropyl qgosphi no) et hyl ) am ne
with nickel (Il) bromde HN NBr 2 'Pr2P 1Pr2 -
catalyst THF, reflux Thi s conmpound was prepared in

— o o o,
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vol une was reduced in vacuo to approximately 3 m and
a solid was precipitated by adding ether (10 m) to
W@ DRioaitm4as r eddi sh brown product. The acti viti eBCDEA2008/000964
these catal ysts are I ow for the hydrolysis of ammonia
borane. The reactions with cobalt(ll) chloride (CoCb)
anbhepaked @b’use(smasedm&qde ﬁs)qxamﬁleunqmg a gllagise titration assay with a cell line
that }g:ag td%‘l g %ir % %a goeaq%gc ep% uscéc cellrilrlgt [ eeﬂd tgPF virus is not
able to&ﬁ‘fe@dvél? Feplicnien fI&e ﬂlﬁg@ﬂ plahirélisaki¢stes an(ﬂ'@m(lﬁerﬁé‘nvely, the wild
TALYTI C AMMONI A BORANE HYDROLYSI S Exanp :
type [eoB{r NS OMpIERg Py uspgadfinity clugnaf wy/xetmwb@ﬂ% diyecigdagainst the

R e

blottinf ana/bermmndopw&pmlo&lo 350 mml) of HN(CH 2CH2P' Pr2) 2
were added. The flask was immersed in a water bath
that was hel d at 40 0C and the tenperature was all owed

0 B Bl L R AN VA
conjdm}tt.imogie(h’tbe/dﬂtmmﬂl dmaup‘tm&hme@f the faregoing elesceiptidsn (ilé)mtﬂnded to illustrate

duat ed cylinder. The first two AB additions wer
and nﬁéﬁ fia\%acqm@éﬁ hefRatgrigls Andmeihodheviich dlefin é}aﬁs@éﬁa@ﬁf the appended

clainfsU tth¥8ksFedtd]) 3@%%1’[1%5{%1d A dhid AU LR AR tl%%goﬁ% tg@ i“ollowmg claims.

water were a e mxture prior to th
r uDisclbbel are sdilickls ané comnpowitions tHat@Em be BsedHsgph Be 84Ed in conjunction
[ Co( HN( CH2CH2PPh2) Cl 2] catal yzed AB hydrol ysis. 24 ny
with, cgn g 2Sqdug PrersrationdorRy a1 predistspH Shodistloged gagthods and compositions.
TheséI bﬁc?%g%ﬁfefll %%Mlsagseh%tef&bﬁﬂa ?tfly ﬂ&r?{ggd ﬁ'lgt Egmﬁilatlons subsets,
wat er at n an argon at m)sp ere
1ntera(ﬁbhs;\gr@@)|s,tﬁté:.mf the%BrrMmdadﬂde dormpositéons 5@6 dllrgcl()s’bd6 Z(hat is, while specific

refer@q@g tq eafcﬁ.ax{alpgﬂss ( Wé h ! hqe:g)q @};tté{l)ea%@p dgzlitiglq? r;uér gg%h%étpons o? these

T I |
comKRoAER] FLMoHL HAP stbbe SERENEREsclseR Aol gl ol dfmplated and
descritiedNi2rdin. SF@- E(de-pﬂb fifcd pdmmmummmmmbylcmmeMaﬂnethod is

. .2-diam.ne c di chl ori de. . A sanpl e of .
dlsclwfg pd 8189,1(92“? ehd SRR E SUp#ioms Fhas s7y b %g%togt%smm or
modlﬁgatfgnél AR @ar?gpﬁlllaae ﬁii tﬁg L sds al(eodl%éédn%h)an&@§ ry combination and

di ssolved 1 n 10 t tetrahydrofuran’ and 10 n? o?

permuiatien oﬂthdafeoms an@dre ratthodydre specdidlly hentmnptattﬂdemwss specifically

to 40 0C.. AB (945 30. 61. nmol S ed an
lndICiltﬁé tchgla FB]@téq{y ewflqﬁg ﬁ@ﬂsqrggt ofgamhing mw))f ﬁg{a esg 15 a SO spcaclfj 1cally
Cmné@@ggggﬁpd@Mbkﬂder The results are shown in Figure

Exanpl e 92 [ Ru( bi nap) (HZNCH2CH2PPh2) Cl 2] A sanpl e
of 6 ng (0.00586 mml) of [Ru(binap)-(H
2NCH2CH2PPh2) Cl 2] was dissolved in 20 Ml of a 1: 1
m xture of tetrahydrofuran and water. The fl ask was
seal ed and connected to an inverted 2000 m graduat ed
cylinder, and then placed in a water bath at ca. 40 0C
and the tenperature was allowed to stabilize for 5
m nut es. Ammoni a borane was added to the m xture in
ca. 1.0 g (0.0324 nol) portions. The first five runs
were perfornmed under an argon atnosphere and the | ast
run was perfornmed in air. The results are shown in
Figure 12. Exanple 93 [Ir ( HN( CH2CH2PBuU2) MCsHi
3)(H(C)I0.5 M of a 10 ng/m tetrahydrofuran
solution (5 ng, 0.00715 mmol) of [Ir{HN(CH2CH
2Pt Bu2) 2} 2(C8H 3) (H) (Cl)] was added in air to 20 m of
tetrahydrofuran and then 20 m of water was added. The
flask was connected to an inverted graduated cylinder
(ca. 8000 m) and was then imersed in a water bath at
4 1 0C. Amoni a borane (6.00 g, 0.194 nol) was added
rapidly through a solid addition funnel and the flask
was seal ed and then opened tolghe hydr ogen neasur-enent
apparatus. The results are shown in Figure 13. Exanple
94 '
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Ef fect of hydrogen (structure |I) vs. nethyl (structure
I1) substituents on nitrogen in

wWhe@ga41gds t ert i ar ybut yl phosphi no) et hyl ) am ne tB@BECA2008/000964
i ridiumconplexes in catalytic amoni a borane
hydr ol ysi sUsed standard conditions as described in
procedure 94b above: 1 m of a 1.03 ng/m solution of

~Gdi ' t yl phosphi no) - N- ( 2-
WH‘%ES‘SQ‘?%W I phosphi no) et hyl ) - N- net hyl et hanami nechl

orocycl ooctenyl hydridoiridiun( I11) was added 80 nl of

a 1:1 mxture of tetrahydrofuran/water that had heen

pr Eheat Adngtaniggograst wherein iAoV RORISEH# AF mutation, wherein
said %g@%@ﬁﬂ é(ﬂlcéggxpgesélc?\ 419 Cfﬁétlﬁﬁs%oq#égtléeﬁ egs%g 1§1t13?%}]m31ates expression of
a slgmiaapurypebudléher fegstsl 1h&nab&n8é10ﬂmfumtld'r&ﬂ) bignfa3 polyipgptidt.

substituent effects on the catalytic reaction were

exam ned. For exanple, substituting the NH in bis(2-

(ch.t or Lt i loh b AIARPT KT8 ShLAHR BRG] R SMcic acid

| hydridoirid un(l for a N group 1n -
encod@ing dd SgmbRpylypeptide-oiir 2 n¢deéie erttharydiityd possivnrod Xiet sigma3

hyl.)- Nmet hyl et hanani nechl or ocycl ooct enyl hydri doi ri di um
POURqﬁm?) (as seen in structure Il in the scheme above)

results in a slight drop in activity in catalytic

ammoni a borane hydrolysis. This indicates that the NH

nod.ety The matanesseirts af cldior 2, exteedih exitl noelerl agtd is the S4 gene.

activities and will allow for the study of a range of

i gands where the N\H noiety is substituted for NNR

grpups .

B oy it e S e oo Ry
engirieetedisubgtitiitign. cat al yzed ammoni a borane hydrol ysis at 25

OC or 40 O0C Ad = adamantyl note: proposed structurea)

25.0 0C: A 14.8 ng (0.0158 nmol) sanple of bis(2-

( d? ad a"m% ﬁﬁh%gP%BOir&OafeéhM ), %&He%%ﬁ bligipdi nmtsit?dlﬁelargeﬂé&bauy-

1) was adde o0 80 m of a 1 mxture o

engnteetedahgedﬂimfmrr@ﬂetﬁmd)fme ermbhatuclwdd@een equi l i brated

ina 25.0 OC water bath for five mnutes. Amonia

borane was added in three ca. 0.500 g portions (run 1:

0.5005 Phe ﬁluﬁn?reoglrﬁ!sg&%lzgm 1, lfﬁ‘lﬂ?br chEQ@iﬁg Qhe @f‘ﬁﬁoﬁhﬁrther mutations.

hydr ogen evol ved was measuréd. The resulfs are shown

in Table 9 . b) 40.0 0C. A rrethanol sol uti on of bls(2-

(di adanant yl hi no hyl ) ani nechl.or.odi hydr.i.doi ri di
RO TE e e e gt o SYHeiegE S g4Eon iy ations are
selecie@ 8 Me %Bu cdnsilsu Mur e of tetrahydrofuran and water

that had been eqU|I|brated in a 40.0 OC water bath for
five maoutsion mtoeduacsexpeassionas a avdqulypeptifle, @sseptially eliminates

exoretifn of LaRaGth TP a4 e i omerhes bt igdu T péhvbeptice
measur efimutbfien tes WduSesdx@rahiowa s h Tandiiab ?o%ept‘i’ﬂbe Bsskhally eliminates
substituents on phosphorus are changed from
expresgipp o a Yashdal po At yesultyinen absrace af afyrctignal lambda2 polypeptide;
and/o%eac“ on proceeds at a very simlar rate at 25 0Cto
he standard test run. At 40 OC, the adamantyl
subst i taihethtion thak yaﬁlcéd"&misﬁn ofh gllgtﬂa)‘( ﬂo@p@pﬁ@@%é%ﬁﬂiaﬂy eliminates
t han the standard test run 10
exprespigp of ¢ gieeipd IPoh@spiid esfﬂﬁvlﬁfd}l@p@ﬁ%ﬁpﬁ@ Erctiperlisignenli Relypeptide.
oiridiun(lll) catalyzed anmoni a borane hydrol ysis at
25 0C or 40 0C a) 25.0 0C: A 10.2 ng sanple of bis(2-
( Cﬁ Cycl"ﬁi’eanyﬂaWSﬂhismf)cthyll awteiesdid Grg ehuipibn rddidek dkpression of -
[1) was, added to 80 m of a 1:1 m xture of
said St‘%?i‘%?ﬂ}d?%’ft@?ﬁﬁ ahlegst@er that had been equili brated
ina 25.0 OC water bath for five mnutes. Amonia
borane (500.0 ng) was added in portions and the
hyadr ogeh gexmiculéﬁen\gﬁeemh&umds mﬁ:)cuéﬁ)s UbOTal phrticdé tISiV(PI)
sol ution of bis(2-
(dlcyclohexylphosphlno)ethyl)anlnechlorodlhydr|d0|r|m
um(I1l) ( 1.0 n1 1 5ng/n1 60*10 3 nnDI) was- added

_[ . .




above. 54 ng ( 1.749 mmol) of ammoni a borane was added
and the hydrogen evol ution was recorded. A black solid

wappeaswds i n the reaction mxture after ca. 14P@i/ONR®8/000964
The results are shown in Table 23. Exanple 111 Sol vent
effects upon |

K} 2- (Hhe wevirgy WY 9f drpspAvhessie st rgoymius dEWP éy gragtsadly-engineered

toex?@ﬁ?%%gg%%@%%%wé kglpfé ﬂtl(dH) to(lgak) ex I'CS%IOH of 2 sigma3 polypeptide,

or to kypless a/ﬁcbrsﬁmbtlsm:dlmgmaslp@l}qmpl@de pr essur eThese react| ons
were carried out in a simlar fashion and only the
t et rahydrof uran/water sanple is described: (a) A 1.980
9 0.6 AR} g
ot B RO o R BT S er O ERT ooty REPES deltioaly
englrrearedﬁﬂﬁompnmﬁrsbnnﬂtnﬁoiihe borrb was seal ed and seal ed
and the solution was pressurized to 24 psi with argon
and then vented to atnospheric pressure (this process
wap) I epegd @by QUIsVip mfllm f, %th?énf@né ﬁréﬂm&iﬁdfi‘i i 1rp§nuclelc acid
mg/ M tetrahydrofuran solution, 1.
encodiing (1> sigma3 polypeptide or in a nucleic acid that regulates expresswn of the sigma3
diéertlarybutylphosphlno)ethyl)antnechlorocycloocteny
PolyReR{id-i doi ri diun(i11) was added via syringe and then
the vessel was seal ed and the gas pressure was
nmeasured as a function of time (b) For the
et Hanol Theteevirusi$ Vithef cdaimold), svhisrsirasred medsic\aaisl i tHe(BKOgegpe.
(0.0648 nol) and the catal yst mass was 1.02 ng 1.5*10
3 mol). (c) For the 100% et hanol run the ammoni a
borgne T'l?egl%o% ISVQ’Q& Gaifr01 10 Wre‘i@éa)id and ntdgidgnat alsysditution.
mass was 1.0 ng ( 1.4*10 3 nmmol ). The results are
shomn in Table 24. Catalytlc annDnla borane hydrol ysis

essur.e st
5. R tiru S el TRl B W5 O fustmmeationds g jnspsion or deletion
cfon@%;gﬁyéﬁmg&hggslr|d|un(III) as the catalyst. The
et hanol /water ( 1 :1) and tetrahydrofuran/water ( 1:1)
runs afforded sinilar results. I n absolute ethanol the

(1T 1) DB ot i fa et omsiThai d 9R! Sher mutations.

provi des a sunmary of the catalysts tested and their
res ective catalytic activity with respect to ammonia

of’ane Hyereayiyus ISV Prdolgimel 61 wherels saed furdhier ajugasien|or mutations are
Selecie?fm%{b%(%g?g ?anﬁfgpgu%tl on of hydrogen from anmoni a

rane Brocedure An 80 m sanple of the
~ sol venta iafatiof ded rddacés é&%ﬁbsﬁbn%f Bﬁﬁh%lﬁ flc, 2BEn@Sy climinates

heated to ca. 40 OC for m nut es. aped sol i
expreggian of e mulutedyneptidaion rsylis i ansthecneg otiﬂ fwmtlﬁmlan%bpdmeptlde

\gai c&g%ﬁ{aﬁ E'ttl?a(‘g E&ﬁ]pésl &%z)isesﬁt@g IOKC Q?ﬁlﬁbﬁ(ﬁ? ﬁél}%@pt{de, eggent%lly eliminates
expre8gipn op4 ianiteind lpobmpeptidd, of feeultsahah)abience of a functional lambda2 polypeptide;

bi s(2-(di-tertbutyl phosphi no)
and/ogt hy| ) ami nechl or ocycl ooct enyl hydri doi ridiun(l11) was

added. I, s

Sever al T e e N PR B O ¥R BN O RPLS Eentialy climinates
expresgean bf @sigmax tpohypeptides ogeesultsahumabyase d g funcdona dashatpolypeptide.

one mnute intervals. a) Solvent = 100 % et hanol .

Amount of ammoni a borane: 500.3 ng (16.21 mol);

anunt

bi o 2. (die "Eyirus ISVE, of claim, 10, wherein cxpression of said sigma3 polypeptide is
reduceé by lahledsti3®86.ri di un{ 111): 1.00 ng (0.0014 nmmi); T =

40.0 0OC. b) Solvent = 50 % ethanol, 50 % water. Anpunt

of ammoni a borane: 500.0 ng (16.20 muol); anount of

bi1g( 2- ( it

ci'hyl ) ot e A B RRMohaving nerased igfectiyiy, cpmprising

0.99 ng (0.0014 nmmol ); T = 40.0 0C. c) Solvent = 100 %

n-but anol . Anount of anmonia herane: 501 .7 ng (16.25

mol ) ; anmount of

b| s(2 (d| -tert butyl phosphl no) et hyI )am nechl or ocycl oocC

A ~ o~ ~ NN A -



non-functional signma3 pol ypeptide; culturing the
genetical |l y-engi neered reovirus, and isolating | SVPs
wo eooshersdéby obtain a genetical |l y-engi neered r ePWI/CA008/000964
| SVP. Further provided is a nethod of treating a
proliferative disorder in a subject. Such a nethod of .
t r eat i nguiatiog adies reeiiugite genreraig a mudant reovays, whereintsgigl mutant reovirus

Ut ant reovirus di SG i t . . :
extits@lecd FRYELAT) HTRREFEFRR, B APresrign e gpsd golvportide or
expresbisih ot fu@btsoral Sigmadpoiypeptitddemdt | east one procedures

chosen from surgery, chenotherapy, radiation therapy,

and i nmispletS edapitac RIS aysheraphe rutant raovms has increased infectivity
conq%ﬂgﬂﬁ%khj 1£8visPVided t hat includes the mutant
reovirus described herein or the
- genetically-engineered reovirus | SVYP described herein.
Such a phar maceuti cal conﬁosjtion further_ can i.nclude

ordd-or Hisrethad Rbelaun dBatibsreinsgidinereassd myfectbnly 1s evigeneed by an
increhdtHH %’eslléﬁgé gﬁlﬁéo}éﬁsﬁgfag%hat@aﬁ Be HfO4S sdi& nfhtHt PR rus compared to
pol'ypepti1de that i1 ncludes a nmutation that results in a
said SisgreaGirpodryqneipticake ih et nuinsben of célizdnfepted dlyedidi mibtantareovirus compared
viral capsid or that is incorporated at reduced |evels
to sajdrfitst TeAWYSapsi d.  Unl ess ot herwi se defined, al
technical and scientific terns used herein have the
sanme nmeani ng as conmonly understood by one of ordinary
skil.l i A mdikodofoltainingiacdenttivallpehpindsred ngbvirasdsdtious sgbviral particle
f matter belong. Although nethods and materials
asvglﬁPmﬁPSBE equi val ent to those described herein can be:
used in bLe ' : t :
and consoe pATEeral o KRRkl Sl R HBHS o sigmas
polypuptide,italsk axpresiac of Heigmb2 polypeptideaddbtekpress 4 hen-functional sigma3
natgpials, nmet hods, and exanples are illustrative only
PolypeRHdfiot intended to be limiting. Al publications,

pat ent @h%&hhg il BReticBA-BhEiRecr 8 oI ME nd ©F €r ences

menti oned hefein~are incorporated by reference.in
t hei r entlateg IS VIBESORIréb @ithior JoRAWaNESn Eingence réovirgs ESVP.
schemati ¢ showi ng the structural elenents of a
reovirus virion and a reovirus | SVP. DETAI LED
DESCRI P h@thﬁfHatiﬁ? Q?fcflif&ﬁﬁvé MRérdbSigle AbjeBX Qbﬁ?ﬁsing administering
reduced expression o he si gnma3 pol ypeptide or that
the njubank repvitus of ¢lemall os ihgrgeBetpnallypogineeted agoyide $EYP bécdlaim 9 to said
b.herein. In addition to containing a nutation in the
subjefilicl ei ¢ acid encoding or regulating the sigma3
pol ypepti de, the nutant reoviruses described herein

al so can contain a further nutation in one or nore of
t 3. ot hElre wethed o€ elpii A2 pusheri cospriving afrieastrinerod dhe praseskires selected

rovided herein.can be used to generate internediate :
from QP S PR E 0L P eT) SORET Tt RN B iapgp i ufosuppressive
therapy.opagat ed as |1SVPs for nultiple passages. |SVPs
typically exhibit increased infectivity and/or

decreased i mmunogenicity conpared to reovirus itself,

i VgL LY SRS By BB PRATRLSol D 1 v

geneticallyichgiheered reovirus SVP oflelaipmot r at e st abl e propagati on
for multiple replications, unlike |ISVPs created by
enzymatic treatnment or the |like. Mutant Reoviruses and
Metshodspf ,\RiL g M tc?ﬁ]lﬁ)o iG&Y {)f #ﬁﬁf’%ﬁ%uﬁ}?&%éfn?ﬁgm one or more
hérein can contain a first mutation Chat Teduees 8r
chemetiweapeutid dgenssl andian@hesr @py iRRBI@RUEIreBivel agems.
pol ypeptide or that results in the absence of a
functional sigma3 pol ypeptide. A nutation that
el i m nates expression of a sigma3 pol ypeptide or that
results in the absence of a functional signm3
pol ypepti de can be in the nucleic acid encoding the
sigma3 pol ypeptide (i.e., the;§4 gene) or in a nucleic
acid that encodes a pol ypeptide that regul ates the
expression or function of the sigma3 pol ypeptide. The

s P — .




one route and/or to nore than one location in a
subject. A nutant reovirus as disclosed herein is

waowshigtered in an anopunt that is sufficient POI/CA2EB/000964

sigm
_ level

the proliferative disorder (e.g., an effective
amount). A proliferative disorder is treated when _
ad¥. ni sAsigmadrpobypeatideicqnmrisingoainpiasionovinrein shighautarign results in a

??fe.g{}?’]?%)&if&g I%%ﬁ }f! 1¥0§ E%cgi’l?eog%tbii qu{)] (ﬁ:gilir%lﬁcig%%ip%% ftlllart] % 1%§J>ij8fated at reduced

P kdiecadsidig cells, a reduction in the size of a
neopl asm and/or a reduction in or elimnation of
synptons (e.g., pain) associated with the
proliferating disorder. As used herein, the term

oncol ysis nmeans at |east 10% of the proliferating
cells are lysed (e.g., at |east about 20% 30% 40%
50% or 75% of the cells are Iysed). The percentage of
| ysis can be determ ned, for exanple, by nmeasuring the
reduction in the size of a neoplasmor in the nunber
of proliferating cells in a manmmal, or by neasuring
the amount of lysis of cells in vitro (e.g., froma

bi opsy of the proliferating cells). An effective
amount of a nmutant reovirus will be determ ned on an

i ndi vi dual basis and nay be based, at |least in part,
on the particular nutant reovirus used; the

i ndi vidual's size, age, gender; and the size and ot her
characteristics of the proliferating cells. For
exanple, for treatnent of a human, approximtely 10 to
10 plaque formng units (PFU) of a mutant reovirus can
be used, depending on the type, size and nunber of
proliferating cells or neoplasns present. The
effective anmount can be, for exanple, fromabout 1.0
PFU kg body wei ght to about 1015 PFU kg body wei ght
(e.g., fromabout 102 PFU kg body weight to about 1013
PFU kg body weight). A nmutant reovirus can be

adm nistered in a single dose or in multiple doses
(e.g., two, three, four, six, ornore doses). Miltiple
doses can be adm nistered concurrently or
consecutively (e.g., over a period of days or weeks).
Treatnent with a nutant reovirus may | ast from severa
days to several nonths or until dimnution of the

di sease is achieved. It is contenplated that a nutant
reovirus as disclosed herein can be adm nistered in
conjunction with surgery or renoval of proliferating
cells (e.g., a neoplasm. It also is contenplated that
a mutant reovirus can be adm nistered in conjunction
with or in addition to radiation therapy. It is
further contenplated that a nutant reovirus can be
adm nistered in conjunction with or in addition to
anti cancer conpounds, chenotherapeutic agents, and/or

I mmunosuppr essi ve agents. Such agents include, but are
not limted to, 5-fluorouracil, mtonycin C

net hot r exat e, hydroxyurea, gentitabine,

cycl ophospham de, dacarbazi ne, mtoxantrone,

ant hracyclins (e.g., epirubicin and doxurubicin),

tubul i n-stabilizing agents (e.g., vinca al kal oids),
anti bodies to receptors such as HERCEPTI N(r)
(CGenentech, South San Franci sco, CA), etoposide and
pregnasone, plati num conpounds such as carbopl atin and
cisplatin, taxanes such as TAXOL(r) (Bristol-Mers
Squi bb, New York, NY) and TAXOTERE(r) (Rhone-Poul enc
Rorer SA, Antony, France), hornone therapies such as
tanoxi fen and anti-estrogens, interferons, aromatase

i nhibitors, progestational agents and LHRH anal ogs. It
is also contenplated that a mytant reovirus as

di scl osed herein can be adm nistered in conjunction
with or in addition to vascular perneability agents
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