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| NHI Bl TORS OF VEGF RECEPTOR AND HG- RECEPTOR Sl GNALI NG
BACKGROUND OF THE | NVENTION Field of the Invention

WO 0@00§90Thi s i nvention relates to the inhibitiPeT/82006/003978
VEGF receptor signaling and HG- receptor signaling.
More particularly, the invention relates to conmpounds
and nethods for the inhibition of VEGF receptor
signaling and HGF receptor signaling. Summary of the

Wiethodd forr OBRiNing D ptieaddy ActiveEpoxidestand Diois
A T e S T O S T

TJOCTTI oo o y OYgT o

angi ogeneS| s contributes to sone pat hol ogl cal

dirge %\Qﬁfc%tléﬁ‘ Qlain'i‘s }ﬂﬁfrl"ty &8 cuh Aﬁ’lcﬁr’# P‘P&w@é%‘ﬂphca@oﬁ/ R A

vascul ar endot hel i al OErowth actor A is a key factor

200%/P303A. ilileg! /?eréu)%s?&gﬁaan 2euth African fre\jeipreal P@phc‘cﬁhon No.
2005M§9§§ f%d7A Y#ﬁ% zoﬁﬁucﬁfel cﬁék‘i@idi‘@é 6f%omkﬁlceﬁer¢\f.§5ﬁaﬁ i on

gration rough two finit
Apphcatleptf\lees2065|/@%ﬁsamd R@Oﬂfqaoﬁ&anemlcormsa;ed berep't foy 1 reference in
and the kinase insert domain-contai ni ng
mel ﬁw
Wo KDR 8'9' 10 . These signaling responses are
crltlcally dependent upon receptor dimnerization and
activation of |ntr|n§E& t rosi ne ki nase (RTK)
activity. The binding ofm@/EéE PlrELB/
disislifvedtiorn ratdtes! tochinakitalgtic rstactmmls,admﬁmommtmﬂarly to the use of
dlnEFIZ tlon and _act i.on RTK donmi_n .n
enafiiseRavo PO aito i BLiR Bpraul BEE RS g B
receptor tyrosine residues, which then serve as
bi ndi ng sites for nol ved in the
propagati on of a S|gng$Rh§ﬁ%g8®§b Al t hough mul tiple
p@bhmy&cﬁ\kﬁeggxh%b)én?@ldv@ (2. Uﬂbldéltdids)fa?ré viélﬁgelﬁle fi ng chemical
, ce si gn nost extensively stu
mfewetqé)%#qr H§e M Bep %‘8@ fg pageticals, ?Qf%h‘%yﬂé'cﬁﬁaﬁjei“"e'ecmc

Ilqu@l&@sﬁ%aﬁd MAorgand ﬁﬁéﬂaﬁ@é@@pﬁkn@é@éﬁé Hﬁgrﬂ@ﬁ@%tﬂie eleEt@&Qﬂés
D sruption of VEG- receptor signaling is a

bec%ﬂslercéé'%q $lEain H‘@Pfﬂf@lﬂ‘ihé tl@rge-@@mt?qﬁec& HH& apd ﬂ};?sele%fonegatwlty of

the é%bﬁ@&ﬁéde% rbécté?feé’chl?r\nﬁtﬂ%ﬁb&seof M- Ql lana@- thlééHHﬂés acids,
growth, and that the mature endotheli'umremains

basewe@!uw %Wl@@e@ Agents allawingeaceseseisttifgnctismat melecdas| @lols

o, SRR Krom S ST A by 06t e

epomdeéke)e)@ﬁh@mm@broaldrrema:lefrfg!cw@ehldﬁs iﬁb@ppeﬂlbllztm@dou le
bl
o8P RPdl Bedenfefciont RBIRIAA RO chqh Gocadl 0
dihydimidanctle degeatives, aridinesgdiemines|00i0H3zidss Sirtce eriaptiopure
epoﬂ&%g %‘f({ Jlil\éﬁsrbaﬁgoregter%gg eer i) gillyg gﬁegggﬂge}%ﬁa%ly%n%é%garded as
synthelir epivalentEG- expressi on | evel s can t hensel ves be

T MR TR o

dlolef hawe ddn6iderabidhsritihetierpotertial foethd grodddtien iof d wdde mmgefof

t t hat th J . te,t
bioag (e St e 2 b AL ARt FParives ke SARVE fadcp sl
.ncmd‘éGE)rleseamblet PESctahef@hORss, Aftdidies lshch: §s ?&fdrﬁ,&%bndT R&tural
e gro factor) and receptaor,

h
Comeo G Iy Rt 36 B tase I eéf etgur%P'aE’ feiense,
mecHBH gmﬁla@%ﬁsh Soraainpld, ch@BlaE’E@Eeésréh ERbAticpirefis i F-epoxides

derjved fromeither stromal fibroblasts surrounding
(€.t infsne gxidey a'@ra'&wléﬁ@ééu'ﬂ'f&g@?ﬁ@ ingreynthesds of has
phaPeRRuBMISRSE efhtilrBtrOlidys a"hc%étéééﬁ% chahri! 'oBeﬁéH’GPﬁgs) Slmllarly
anglogene5|s I nvasi on and net astasl s : anpl e
i nvasi ve growth of certain (riancer cells is dr astl cal | y
enhanced by tunor-stromal interactions involving the
HGF/ c- Met (HGF receptor) pathway 23' 24>25 HG-, which
was originally identified as a potent mtogen
forhepatocytes 26'27 is primarily secreted from
stromal ceI I s, and the secret ed HGF ~can prormte
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[ 0008] The present invention provides new conpounds

and nethods for treating cell proliferative diseases.
wab@7oaepounds of the invention are inhibitorspPof/1B2006/003978

protein tyrosine kinase activity. Preferably, the

conmpounds of the invention are dual function

i nhibitors, capable of inhibiting both VEGF and HGF

receptor signaling. Accordingly, the invention

~ franp Svembaizien @ve emdolibhierert as X gifrattants irt insects, rmdlsensssss building:

plocks F Bh s et bt it Tt oT-Fobst i PERR &
also ViE&tul foe tepsynthekioRoBaide renddG@t pharsadeaticals ard nathld ffdducts.
e inv ovi de oun 57 of

In afirst t nt
Derygivas PLE & apmarosly! HogRl D 16 Settts o” Sratile Bar
dimétigred e ifs-1-3 shen§Rbana8d &Ré GSefliaMiral |ﬁféfmédﬂﬁte§lirﬂtﬂ% s?ﬁthesm

the role of kinases in both nornmal and di sease states,
of lnm@ﬂwﬁ%hvmqnﬁ@namew ?'@th?ﬂ%‘% PhaNacsHiisal dzor gxample, 2,3-

epofyﬂﬁém'a%elaté b bé‘&@ediﬁ %#_él&rﬁesisr&'a%rhé’ E8m 6uﬁé§%rru etal.,

receptor signalin receptor signaling a

199Q)H ueg“n'lﬁn@ -intgfraptgd gﬁﬁpoa@!@éaw% hlo'émsm%twfam mméwl@@wewms
1 I

to c}y&gsmétﬁsélhﬁttéﬁ te dr@ﬂ%@?i‘cg ;%glgrtg in aﬂ? b|oﬂ:£v gﬁcntaq% ES@ﬁﬁnatural

prOdpE?@\(CéQ@n @QﬂrB@UMs’IQ%) formula A-O t hat are useful as

LR hRRNROIEE S358) RTVARAR snified B Londei3ppiiSS to
vicinabdlima|byaing-apesing b ﬂ!ﬁt epoxisle wihedater. &pbyide tipdrolasee ate prasent
. [ 0 | that are useful as
n mlgﬁmékl)sldﬁgapgs o%%@géﬁdq@?:@g ‘S?shl gnal i ng and HG- receptor

signaling and, therefore, are useful research tools

for the study of the rolgyfiaREG- and HG- in both

normal and di sease states. [0011] In a third aspect,

t [

ﬁ%i‘gg%rgcfbb ﬁitﬁaﬁ‘?qﬁ Qﬁ%ﬂ‘iﬁé‘?@?hélhé’gﬁﬁ&ﬁas eFPB&/ ﬁieﬂﬁvéhtors that
certaip B¢raerganipmsaxeress epoNte hygnlaseswih hiohanaptiosstestvish | These
mncrﬁﬁr‘g&msms%ﬁlfﬁ? ?éas‘f Qﬁmtﬁ)é@'eémrfﬁ)fdl- £A0% ?tn-substntuted epoxide.
maceut 1 ca acceptabl'e carrier,
hydrdialsa@ pelypentidee pfaﬁbbynvmh@ sﬁe@wmydwdmiml so»eslﬂc enantiomers of

2,3~ (I‘figﬁ?iﬁ’cgccﬁﬂ ﬁ Bchngu@ﬁi@é& Eé«gg(ii 5t C‘@}Sqﬁe‘n’\p%eg %ﬂ 5 rﬁ@br%amsr?s encode

polysépides haging bighrerentosetastive 2@-dit er 2 sfbmdsabsil,tuted epoxnde

nyarBRSE FRAAY! 1RBLL ¥ 20 ERHARb SRR LpoRler i o lon 8B @ Rrerred
to hargini gsi "eﬂfrgﬁb?pﬁltdestrémf;) amd ﬂnegergﬁ] 'engemdil elrrlrs]blcﬁlm nafersttbéhe
ol FAPSE e PRaltse! e GOTBR iR R T2 Btaysis fane I

ThesenNeare gmerallgmt@tensl \acmﬁtditﬂsi(lvb) (geki for ekavgplel thescempobrds

rePr AL OREBl RPN BV . Dk Bk CDIRREND romrengs Paving the

gendranarilh i(X) (@«owhidh Bt D)} é‘r@ e SMU&tsldﬂﬂ@WElﬂlﬁnedlated
Preferably the invention

nydrpls O TR UV R BB 9ane A BRIy Tl TiowRatEr s s argration
comﬁb&fb@' wlﬂggertem fam&mwmfmgossmt&%hé%g RstiReo form

receptor with a conpound accordin resent
comp wighgengraliprnia (\dWinmpbighare i gé’b@ﬂtdl\/'ﬂg hys.twle the
prod%l%%? fHe VEYRMebRRd I‘nﬁi%lﬁ&l& bPIE ) g@ﬁ&@@ﬁm We@é@éé"of this
Kinase activity, prefiera n recep
SporgaRpRasiring, clasare, héDiare aotcaiwayswcgvefable ifroa ﬂhala@proprlate
blotrgﬁ%ﬂhdagt s! fIn fhﬁsé‘ c3Ust {h‘“eqje#:é{}e"f'éblg EQ[%E{)MS Wil Re P& HARs be ID.
accor tot aspéct of the rnvehtion conprises
The aaimahwthBrthm gpqmamev@ls oing sfosyra ecotiosgienands aodhe Bigngupsoon the
the present invention, or a,conposition according to
t he present invention. Pref%rably the organismis a
mamal , nore preferably a human. In a preferred
enbodi ment, the nethod further conprises contacting
the kinase with an additional therapeutic agent.
[0013] In a fifth aspect, the |nvent|on prOV|des a
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thereof. In a preferred enbodi nent, the nethod further
conprises adm ni stering an additional therapeutic
W@o@e90fP01 6] The foregoing nmerely sunmmari zeBCT/EBWE/003978
aspects of the invention and is not intended to be
[imting in nature. These aspects and ot her aspects
and enbodi nents are described nore fully
bel ow. DETAI LED DESCRI PTI ON OF THE PREFERRED
IE. BVBERIsENT §rdupe It nidy épossiestutrecovep corvn'pohmjswmﬁmm\amt

fornL R REAEOR S fttspb it Biotahetar iR b s B fipg o e

incubatigresnddlds and nmet hods for treating cell
proliferative diseases and conditions. The patent and

sThe yéa}s‘t enatioseleetives gy draisesiof thetiovditive haviag trdabavb described

.know e that savallabletotho in the
actiufyion EialS rereeal i En s oathA PR RERLLe IR SPEXER ces
hydioRlesa¥EIHYi t €ed herein are hereby incorporated by

reference to the same extent as if each was

SNREe §pavilch anaﬁiowmimdésya prﬂdéé‘safbﬁébtélmnlg%n optically active

ref erence.

IE ah&i%r oéﬂt%te%!y. q,si@ve Wvé"”}b‘ffb@@ﬁ?ssdi@%q%lﬁ étew Iof: REP\Eding AN

enahtfiderft] mixRire BEA RASAS! é?foxfd@?lﬁ)f @ERMg d MBI Mkturk BF adding to
followng definitions will be used (unless expressly

the @@%ﬁt@fpeﬂ@ RExtyfesa polypepdide) or nitinetiopakiragmant fiereef, Bffv"\eEGF
enaﬁﬁ&%@cﬁ\ye frttéi’ﬁ‘éllépaﬂlde hgMBlask %Eh\}?ﬂyt S g%f gbﬁzder r?é?ﬁ‘g)& 96Iypeptlde

signal ing" are used t0 identif g

enceded ey 3 geneef aivgasheell orea gane, dame@ Frorrsa mselb mu ating the
I r

readtleg %tﬁFéb?tﬂld ‘ﬁééotk}ﬁgn om \}Iﬁf%@cﬁ’&q_@ﬁ_kﬂ.lr@ d(\ég%gﬁgﬂﬁ)%t% ora
subﬁaeﬂ@y reeanfmuc&mlaie«bo en esamth)pu@d aca isulpstatiady engmtiopuiesE; or -
0 B\ E00 RN BPEhFEH hey Ledtbp i
subgtaoteily eﬁentlcmunepllEm ty, chem cal noieties are defined

and referred to throughout primarily as univalent

c Apathendspest efithe inviestion is agirkedss faratitainiag @n)optically active IE

ol SR 21 S e AR n AL RS ek 8 NI o

enaaimmermmatwe of a int¢tmabépoxider crentirmya esactibe mixttre byransing to the
skilled in the art. For _exanmple while ap "alkyl" .
enafifirue e Bioefl G- a0aSts oIl ftnstilioup eip Bet enpadi, and
cap&iiB-ofeiprgssing) athtmlptld@haiMmBrtal:mo@ealvblIMetrehéﬁ)dl»xndmldmdgolase
ich cas illed

act{lye P S0 F€ (RGP el HEH tEERYA TOGTae 15 TERGLANIRRELIS! (2) an
enaftispuedlor é%&stanﬂ??&r@hﬂcmre Vlbl (BJ)1 ah®n@Aidpued, @nta substahtally

t h
enalfoRLye, Er (RO EgRTonyiy o 4 SebSpeE oRaioBenlD e Hy
enanwndre orb@@@taﬁhélly' Rntishur&laEaThe Wolybeptiféed st sen4l Fbl?@éptide

he term" aréh refers to the correspondl ng di val ent

encqgﬁde@x,a agpy P ¥e§3tAF'I' atoms are understood to have
their normal nunber of val ences for bond formation
(I teoth o, the,AbougnsgRessgsiae inqubagtiongandesiiip the sdectye 6

procfd@:ho@of é*?l@ﬂﬁl\hg?ti‘%rbrﬁraﬁty %th@@n‘aﬁfbrﬁéﬁbﬁwﬁlﬁ:h ftﬁ@e@mdeo‘

occasi on a noi defi ned, for exanple
hydiofgsg-fas selfiedye aﬁlvaty .agd/@r the selecfive gnrmm%trah@é% to thp éatal
amo@mi i !Q)tltn Eﬁam@in?éré’ of ﬁ’leEfP it hRERe, f 't ﬁﬁﬁieﬁo\‘ which the
. a nunber of noieties c osed herein
epogsﬂeﬁp% hoﬁhﬁvﬁlssleétlv%la@twﬁ!arl c for ms all of which are
intended to be enconpassed by any given tautoneric
st hefllawing graomtiments @pplterbotiad thecabaygl proeessess Tthe a

strai ght, branched, or cyclic aIkyI al kenyl , or

al kynyl , each as def i ned her?)el n. " CQ hydrocar byl is
used to refer to a coval ent “bond.
Thus, " Co- C3- hydrocar byl " i ncludes a coval ent bond,

net hyl , ethyl, ethenyl, ethynyl, propyl, propenyl,
propynyl, and cycl opropyl. [0022] The term "al kyl" as
enployed hereln refers to stralght and branched chain

o A M A~ o oy
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atons, preferably 2-8 carbon atons, and nore

preferably 2-6 carbon atons, which is optionally
W@ aiw3ed0re ed with one, two or three substituenpGr/1B2006/003978

Preferred al kynyl groups include, without limtation,

et hynyl, propynyl, butynyl, pentynyl, and hexynyl.

[0025] An "al kyl ene, " "al kenyl ene,” or "al kynyl ene"

group is an al kyl, al kenyl, or al kynyl group, as
polypeplidecshntter ericodéd by an ehdrtgeinsuspgsna ofdne delbartthe eell eamnche a

recdifiard s 4 AR anuts ol Shbodks 4 Ml apfseabérce it Which

the gﬁt |fbydaﬁt§l’6rmﬁ M@Welmﬁﬁwyé@mce agwi b& lah)éxeg@mus nucleic acid
referre enyl e roups inclu

Seolire; BGOSR FEC PARSarEIck ATOmRIRS0R Nurisicart

seqt?érﬁ:‘ee rnheq:ogtpléwué cenebegé ﬁmnéngtmvtuﬁ@r a Winchend fragment of a full
tation, | ene, ene, and butynyl e

'enqttottﬁtﬁ MHLEONGE hptho%reteeapwam gegar@ﬁ%pew@ P fremb to 0. They

can 'b@cdaﬁﬂﬁﬁo& at 4 'tét‘ﬁ;ﬁ#at@@omttb 8bly. Wﬁx@tdﬂécﬁsﬁs (ily&bdrfcentratton
rocarbaﬁﬁarougﬁ@caV|ng 3 to 12 carbons, preferab

l'y
of tt@ IEdeg..@htheosiart obiieaciiasy sap bembleas! saugl todhe selubifiyres the
tid
B ISHIC] 0 O OUPBLENA Ll Borgeniten o e
IEin watetide, without linitation, cyclopropyl cycl obutyl,

cycl open cycl opentenyl, cycl ohexyl, cyclohexenyl
c yie Ibéﬁbwpwsseﬁﬁbe Jf£t§l %wmund[@mew ferenutg (A) (as

exem ﬁﬁe%ftgﬁdéhlétal mﬁb%fes(l)t ﬁlg,a(gp%hg?(‘lelll)éﬁaeﬁ’cg@narﬁisthg% Pﬁﬁtﬁﬁ%d by the

r el nabove erel atons
proczﬂsauéha awepcmmd efdeigeneral formua ®it(asrexahplifice By eoenat foamulae

S, NH, N-alkyl, SO SO, SO2NH,
'V)%’mg&aﬂ%ééwwm%y group is a C6- Cl4 aromatic
noi ety conprising one to three aromatic rings, which

is optionally substitut E*P erably, the aryl group

is a)C6- ClO aryl group. d aryl groups include,
Huwi t hoyt Rgltatlon hyl , anthracenyl, and
f An "aral k y kyI group conpri ses
Rsan aryl RAup covalentlyllinked to an al kyl group,
ei t her of ich may i ndeBgndRgt|y be optionally
substituted or unsubstituted. Preferably, the aralkyl
gr rortt&i s (Cl- ) al k( Co- Clﬁmryl i ncl udi ng, w thout
[ tion, benzyl , phene and naphthylnethyl.
[0029] A’ 'heterocyclyl"” or "heterocyclic" group is a
ring structure having fromabout 3 to about 12 atons

wher B AE with gsperablosmElad /b Rarieneldh abd:el@) wheiia R4 Hjanslijs is
not AOtk&I |8 tid AgisOJ, SJHISUE%tltcﬁed% xu@é‘ctb)gﬂtere 6s 6t ArRANSE! lér A, the IE

group. 1s oBtlona y subs I tuted” on carbon at one

isa rtfﬁné Zp%relsu ltuted TsneXIﬁ%taé\dd@ywher@ ngitbeRa rordftasare H, the [E is a
tnﬁuﬁﬂﬁﬁggg§5%a§ optionally substituted on nitrogen with

aral kyl , al kyl carbonyl, al kyl sul fonyl,
am Z@rdmﬂp,%ntut@tgpoa(mefmawbe aa;bmpmymhobtbeglene@i formufa (1)
(-
and/i?)?]?})E@’g?tﬁé\i‘wﬁ%%l{bﬁhf%&{oeﬁogﬁde%ggBQBY@H&&:I%BW& (i1l). The ID
prodused b yier pronesses lof theyinvesitiodicay be apigpepadudd o the general formula

' t hi azol i di nyl, oxazolidinyl,
<“°§h§§éﬁ5é9X¥Hy and nDrphollno. In certain preferred

enbodi nent s, the heterocyclic group is fused to an
aryl , heteroaryl, or cycloal kyl group. Exanples of
such fused heterocyles include, wthout limtation,
t et rahydr oqui nol i ne and di hydr obenzof ur an.
Specifically excluded fromthe scope of this termare
conmpounds where an annular Oor S atomis adjacent to
another O or S atom [0030] ,As used herein, the term
"heteroaryl" refers to groués having 5 to 14 ring
atons, preferably 5, 6, 9, or 10 ring atons; having 6,
10, or 14 p-electrons shared in a cyclic array; and
having, in addition to carbon atons, fromone to three
heteroatons per r|ng selected frontthe group

o s R ——t . o, o T on -
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i ntegers. Thus, for exanple, a C5-C6-heterocyclyl is a

5- or 6- nenbered ring having at | eastone heteroatom
waea7iosmorudes pyrrolidinyl (C5) and piperi di nyPCT/8))96/0@3978

-hetoaryl includes, for exanple, pyridyl and

pyrimdyl. [0032] An "arylene," "heteroarylene," or

"het erocycl yl ene" group is an aryl, heteroaryl, or

het er ocycl yl group, as defined herei nabove, thgt i's

positidned between and serv connect two o¥he

cheg}égk\?roups. [ 0033] Pr gﬁ heterocycLyﬁe&qﬁa

hefter oar yIRs i ncl ude, butRiare not limted tRy Rs

cis 2EAibsitled efARR! NY | tranl8BaisTbHRAQI o bxiad 7ML ISR epoxide

benzot(yi ophenyl, benzoxazolmh, benzt hi azol yl', u)

benztriazol yl, pyrldotrlazolyl benzi soxazol yl ,

benzigpbhi azoI yl, benzim d@pod)li, nyl , carbazol yd,H OH

4aH- clar bazol yl , carbolinyl,] chromanyl, chronepyl],

CI |ny.JFQ decahydrqu| 2H, 6H- Ry

. 2-di thfazinyl, dihy Fofuro B2 3. b]tetraﬁydromyran

(anagmyiythré dislaz anyl [ m(rziazs)hnreb ayl , i m dazgkrjzRs)-diol

i m dafvl yl , IH-indazonI |ndolenyl i ndol i nyl(yy)

i ndoli zi nyl, indolyl, 3H—indo|y|, isobenzofuranyl,

I sochromanyl , isoindazolyl, isoindolinyl, isoindolyl,

i $begpravess maly indigietdniaatiodeldclive Byﬁralyﬂbyolf methylene interrupted bis-

epoggtggébtg ?%r%sagg%) ﬂ\%re?()hyﬁu% gggelpgé fitM gc? shto ig%ingyall formula

(ViitoZhS eorxexpioading Yétrahydidfutaw dinti cﬁz;;eheﬂal formula (VIil) and/or tetraols
¢ 1,2 Efoqu' olyl, 1,3, 4-oxadiazolyl, oxazolidinyl,
of g5R&aL e 936 zol i di nyl, pyrimdinyl, phenanthridinyl,
phenant hrol i nyl, phenazi nyl, phenot hi azi nyl,
phenoxat hi i nyl , phenoxazkﬂyl phthalazinyl
plpera2|nyl plper|d|nyl plper|donyl perid ann
plp Ponyl , Bteridinyl, B{anyl b ?ln ,
i dj yrazol1nyl pyr/azol yl , ;
rldoo azol e, yr|d0|n1daz ’ pyridofhlazole, Rz
pyridinyl, pyridyl, pyrimdinyl opyrrolidinyl,
Metlmehe-oitérmptepl b%képpgwer ol y ketralpdrdfrhiydiiol qui nazol i ngtkaol
qui nol i®MYl , 4H qui nol i zi nyl (Vilyui noxal i nyl , (IX)
quinuclidinyl t et rahydr of ur anyl ,
tetrah dr0|squ|noI|nyI tetrahydrqu|noI|nyI
t bt albefiompounds |- 2, 5- t hi adi azi nyl, 1,2, 3-
t hi adi azol yl, 1, 2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1R3 Re-andi Féaoﬁre,zim!ependetrﬁv airachethgr, setastedAwinythe ardipeepsisting of
a vaﬁ‘lgb@ @E{g dodight-ERMiG Bpﬁéﬁé‘%lj 3éik;yl ézrglrp? Q)RS e Qetluted straight-

eny tr|a2|ny ,
chalm ozbzan@herqaalbwl group, 2 vgrighly guhstifpted Sérﬁwhkd?ﬁ'm@fnl?fP"ChEd alkynyl

grodg? Q%ﬁﬂlabﬁﬁsm%\ﬂ%‘}clsﬁkﬁ bl%up‘é@ IS QWl@él%nQIegrSUps a variably
cl oal Kyl , drocCarb et er oar

subsfiyted arcyy%nope a \(ﬂ”é%h/ se%%'f%eq FylplyteropR wabl@s SubBitded y

hete%ﬂ?&ﬁd drellﬁ;ﬁ‘é va'rlbblj/ §u5§‘ﬁﬁlﬂ=.td &ﬂé@ht—&ﬁb‘ﬁ'\ & B?Qtﬂzh@malk@%rjoup,@as

romone to three

var Rt SEM b Brivhet SrONRY CEotby e Vit sbstiited

aryl&b;lgr@m ) veumy sﬁbéﬁtﬂfe‘éi drfalkyidRy gIWLIf) fw@!nablyrgubattute@ alkylthlo
ar -

gro% ?Ha% Syﬁeé)aﬁyxma?qogylaq?gfapg Eslap%}gyéet&;ptuyed stralgHt Swaln or
brarinyieku auzwadnwo or alkghyl-afird deylip, addakispty sul@nwtévefylaaﬁﬁorw

arylaj@/{qn%m% QEOHB%‘/ 5er§;@rsg§§g%{tﬁg Far%émwarﬁg%o ¥ aﬁrﬁ%ly su%slltut%d "acyl

groud; emes fnkctiond groabkanesul f onam do, arenesul f onani do,
ar al kyl sul f onam do, al kyl carbonyl, acyl oxy, cyano, and
ureido groups. Preferred substituents, which are
t hensel ves not further substituted (unless expressly
stated otherw se) are:(a) halo, hydroxy, cyano, o0xo,
carboxy, fornyl, nitro, am no, am dino, guanidino, (b)
Cl-C5 al kyl or al kenyl or arylal kyl imno, carbanoyl,
azi do, carboxam do, nercapto, hydroxy, hydroxyal kyl,
al kyl aryl, arylal kyl, C1-C8 al kyl, Cl1-Cg al kenyl,

R T 1 I D T 1 ~



10

15

20

25

30

35

noieties listed in (a), above; or R30 and R3 1 taken

together with the Nto which they are attached forma
whedognewyel yl or heteroaryl, each of which i s PCT/IB2006/003978

optionally substituted with from1l to 3 substituents

from (a), above. [0035] Especially preferred

substituents on al kyl groups include hal ogen, hydroxy,

al koxy and al kyl am ne. [0036] Especially preferred

s ipseqver dmihs poacessasgthgreoapiomest oixtus can b A rémemic wixtugd-or a-

mlxﬁJY&&%‘vk lf?(tlo gq?g?\g % ﬁxh%%gaglyo re(y)gg gﬂh%ﬁqéégé&%%ﬁ dﬁﬂd@%g g to
the rﬁcté@lymlxwre\mateh ang grieashene watat-lmnmwhk@ govent, hml@dnnm éan example
toluéﬁep l alcﬁiﬂ!p%FqulfBB%eﬁfangt}ﬁ&h)P Lg%g]me IE&? |stoSf]t?I1 ketone,

as e ereirnr

d'blEHwo?h%?{@e ﬁliobﬁﬁq%cohplswenwmwg de 9icgthon @tormsoraiiphati
hydfRIEBIbBME EontdiliBg 695 T caAbYA atomsf ﬁLémét ﬁ:‘or‘% 5%{ i, R D¥dcesses

or ~aryl carbonyl substituent am ho

Ca"mté%esadétﬂg &%thsﬁ?%félog Fiyiye deates and at 'a@stpn@ Wﬁtewwécrlﬁ erawle
solveht, for exBnﬁQaN@t&e mM&Aahd? ré‘ﬁ%an@ﬂb%gm | |sod’r86a$|6§ at&lorfiile,

a8 B S ideo el et isins. do PP or

alteati \kM}‘myé osmbﬂsuﬁ’dﬁﬁlﬁtsl Shed fHokd EyeRIdbMrisd)BE bhd & hste phiR-
m desubsti t ue t

s to a sulfo
tangfBF ERtaBAlS 97 BF e 1 s et oot oot Pracestas candruae
stopping the rdaintlcmwhm] oneSenaRtier bbthe @pbmdﬂm vicHakdibASineXcess
clic ter

d ) i dg"
oo B et e ioier & BF sPOWE B wisalial Fperiore e
progessesbeniinaidedecnvedngreontihyousy 0BERY the heactien the"opéictillg abﬂve

o 4308 BELETER0R B SO QhebPhE N F AP G

I'ea@gbgtlxttlr@t ed is one in which one or nore hydrogens have

been i ndependently replaced with another cheni cal
s livaath pigepsses Aee yeasiorellicanrbe phanest thedbliowing dpeniplary genera:

f I
ATt ooy e, DUERPESY Capdud LD HEBYpmyces
Dekéi?fét reaphisisn Geofiichym, W@mﬁ?m@ Issatabenkia, Utlererpnrses i Lipomyces,
Maét@&h}i@% yf’ozrl% V@Eﬁﬁy |RI§Jd8 ﬁb\‘i:lluﬁﬂ?%bdcﬁ&ﬂla Spord/obolus
}/ pent octyl. I'ncluded W thin 'S de|n|t|on
Spoﬁbgoﬁﬂ@ﬁ“?/l é’ﬁ’é%spt’m@l—w"yeéﬁﬁar’?maed wi th oxygen to form
&#’ é tgo; L }% "unsubstituted" noiet
dHPIS0NE" 1186 8TqeEsess, thg yer cell san kaefope PB*&‘P@!OW'“Q exemplary

specues et édﬁfﬁﬂ/d?@fsﬁﬂﬁ@[awbrfeMSS B)ett@mnﬁcetsiba&xew&bsﬁ y as
efi ned abo ot have any of the onal

Yl S R o R R AR AR
(e.gNEXE 8)5 10t edlorsi doadiuphiti, Bereromses, alfue] cawaaé/@caﬁm Chivida

i, CRRO BBl SRR O BRI 50, AR o

Cang:db varapgiast, @andhdaardgaka) Can0iod fe]nuEx eandicstropicddis Nearikia famata,

Cangﬂgtkr & é_*,éﬂ)g} h @ %}'getég:e%s%rﬂjﬂz;ﬁ m%;god Hé{?%pag%' tdons

C')’Ri@@@ﬁdl&)@dy/hlentgs rCrgptecassas bhutamepkind é):ypb:a:bcea:se:unmtus

CWAthBcE&,d 53970u§ %ﬁ’{’m%‘é“g%gﬂ élg gsrz,])tog&%‘égg{/ﬁr% t(J)}‘;pz‘occ;ccus

artlcu ar con
'an%(ﬁld |QWlttﬂ%ﬂCCu$1(yte@{yeu@mtoagwﬂs gacedans, ICFEMad:cutcbepdfdmhmIlSI y

Cry;%’cf@c@ussz%%ﬁsd Cttﬁ)técro@@tys %Qc%trar%opg%:m/&gyce%)éngén% OD%?&era anomala,

resent I n COﬁpOSItIOﬂS 0 nvention
Exore{thr{@ F’emfﬁdls @mffmwnu@e@res {99.3JORS ¥ritti1 b Hosmongma species (e.g.

N C\@ﬁﬂ?ﬁ') & &fnRA obhBen sl SeK/Bml;‘tgm]ﬁZ% éggémf%g Elg{nm%es' Pecies

ination wth one or nore
(e.9; PPe':rSa}s 299 cLippusasdelsasopiusl Magigamyeesmdipponin¥yxozyma melibiosi,

conbi nati on causes no unaccgpt abl e adverse effects.

This may be of particular rélevance for the treatnent

of hyper-proliferative di seases such as cancer. In

this instance, the conpound of this invention can be
conbi ned wi th known cytotoxic agents, signa

transductlon |nh|b|tors or mnth other antl - cancer

e s

e o o
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WO 00/ 71703, WD 01/38322, WO 01/70675, WD 03/ 006652,
WO 2004/ 035525, WD 2005/ 030705, WD 2005/ 092899, and
walermeoboprat i ng agents including, but not |im tEAI/IBR0065003978
aza-dC, Vidaza and Decitabine and those described in
US 6, 268137, US 5,578, 716, US 5,919, 772, US 6, 054, 439,
US 6, 184, 211, US 6, 020, 318, US 6, 066, 625, US
6,506,735, US 6,221,849, US 6,953,783, US 11/393, 380
Picraanandn@ld, B8GOBIQ0ita ORichif @Oll[ér]nohdﬂ &ivoiatiaplophitag Bhodasporadium
0 eutic
Ius:ttanlge %%%Qﬁo{HWF t{a‘?d%pgh )g?/écfa oot éﬁl’g) gdkg%tcg@mg
Rhociowmndlgm toiuldideshBhedosparighuds palfidigemiugr, Rhedatorulbrarausatiaes at
n
RhoP!Ez%lrdlg ﬁmtm ‘k?wogbzéﬁf?as:%@sz% ﬂhcﬁzﬁogégﬁlﬁ ,faiar p. i ue{ dﬁ@gae@u/a

enot her apeuti ¢ agents [ nc
muailagingsgr Resdpiasile ,Phlﬂ{la? é?hocwterruwuya Bhodafarule specias (@geHOES Y-

2045)) %omrugesgaésy ga g Lﬁfﬁﬁw Bﬁ‘éég aeooid?u/; gﬁ odiddE. gt N&?? 3199),

anti cancer I nventi on an

Rhoglgiogét §pef:feacﬂ¢ Bt %@F% b’;M@Bh Rbgdot@rufaeqme& teng| UQRFS Y-0560),
Rho@afmﬂa é@ght%bb GRhodBRIiE SFbRE3EY rﬁév@tsbf{) aﬁﬂ%do?drﬁlﬁ p.on

beam r adi ot her a&s r oton thefa hyt her a and
"mugkpgines’c SPUBioBaE SIETONiSBIG ;§€§f0b9 Bmifenfehossatiens) | Shorobolomyces

roséil@‘i&ﬁrcbﬂb%n‘iﬂ&@& Alifae, TRSRSSPEohRKEl, TH-ASPordFeuddelm var.

cuta@p um derlvatlves bi ol ogi c response nodifiers

@P%ﬂ%o" qfq«{'fféecrkéuwﬁespomdm@ﬁb T TeRQSPEIRN SNUCRIEeS r

' TncszBNEbon oVBabs, W@ﬁ@@b@fn PSR, Vﬁtﬂvo@ﬁtﬁ@ﬁ Specic@ (83NBORS Y-0861),

T"C’:’RSV(\’,)&?G# g"%{} Rl rssagq@ﬁ)eﬁcé’g%@% spe enit(eegréf(plg%y 0451y

Trickddperonappties/ @d. NO &3 11y, avmenﬁsparoﬂ Ispgsies (le[y; UoHSG 04481

TrRpee honts (R T osrBen Gre UOS V2119

Trichdspefoarspdeids (eathmm 3bio), |7rrelaos(obhjnhn%mliﬁmea Trighsporoe xed
t t
morigp 84 M BRI, 3L alP M B e b e
Vi ﬁ%#éa@?b&l%)an ?s%'b% f% ﬁgﬂ tﬁ%acF'i( \éan)%%?pc‘ clleg?br strains disclosed .

I'ne I 'nor e
hergivdophyl | ot oxi ns ( Et oposi de, Irinotecan, Topotecan),
anti biotics gDoxor ubi cin, Bleomycin, Mtonycin),
nApptheraspeato! thednvantien is@ methed for predhicing aoplypentige ivdich
proceSs MBlidtd e sfeps P F&cﬁ/‘idlﬁa a céﬁ%otn@é’déé 8 nli®1Bic Qbﬁd@néocﬁwd

capfhiPLAXPIRSENS ScivbpARle(inahas SpndasRactva RahySil At Rsdviy; and
cultdrfﬁg nRxédie mhe h%ﬂwdQJah @hﬂtheFln%l@é'}éi%verﬁ@q‘hé\/S&lgfépﬁé% from the

ég! adri amycin, dexamet hasone
°“'“E§c|eFE?ﬁﬁ Fadhe PRlYPeRHds tiemg thsgaliure inghies oy 2xpmENs: Fecamering it
fronth@ éfedlium Kiwhthehé BJSII vbast @ﬂtﬁreﬁ'oﬁ?écb@érhmgﬁt(ﬁ&ﬁﬁ@(‘c)all per se The

Sut ent itu rceptjn, Tarceva, lres
ool L8 KL 7ol AGErOUPPRIEISR? PRGNGReH 2y PO AP eHn g of the
cell prath valy sanstecdrezdmbinentoECRhe bblipdphiddBeihdendddes B¢ a nucleic acid

Lk BRSO R o R B S S BS
exodenbps hickisvacia sedquchcg avieteralobo st nuefeid dtkl $ddberda) bOA Rémologous

iR o R clR o Tn8 bovesptivs canbep fliengts YEM araetnatfipament
of a Tulidengih YEIHVETheadsll cBh Yhtobami ¢f thelyeaROferd, lspedies, or strains
dlscl%gﬁe ﬁée}%@eoqfar%ké&bﬁgﬁt c!%ﬁ rd%%%sécp SEROT ated by

A another - enbod ment, the conpounds

ofhé NGeltioR SRB e AldQf: &Eb'ﬂreb%( gﬂ%@%%%tl% WFlhch mcluc{es a

cytotoxi c anti-cancer a suc
polypemtidp 8ayiny Aeantinselertive #t Aydrapse amwtt;sf Theepdtpeptidel qauév;e one

(2001) These agents include, by no way of limtation,
aspar agi nase, bl eonycin, cakboplatin, carnustine,

chl oranmbucil, cisplatin, colaspase, cyclophospham de,
cyt ar abi ne, dacarbazi ne, dactinonycin, daunorubicin,
doxor ubi ci n (adrianycine), epirubicin, etoposide,

5-fl uorouracil, hexanethyl mel am ne, hydroxyurea,
|fosfan1de |rinotecan Ieucovorln Ionustlne

oy o T o o
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vi norel bine. [0048] O her cytotoxic anti-cancer agents

suitable for use in conbination with the conpounds of
wo b@7iosppent i on al so i ncl ude newl y di scovered CRCDIRRO003978

principles such as oxaliplatin, gentitabine,

capeci tabi ne, epothilone and its natural or synthetic

derivatives, tenozolomde (Quinn et al., J. din.

Oncol ogy 2003, 21(4), 646-651), t 0si t uronab (Bexxar),
enqoa%sb@bl@mthe(maa@qenena sipecies Rirsteies disgesanf heréie ororer éncaded by
are%%ﬁibﬁn%b{té r Cinical Oncol ogy 2004, 23, abstract

3181), and the inhibitors of the kinesin spindle

Io ﬂ@bﬁdtﬁ’er%@ edt M99 ﬁ%v@ﬁ’uoﬂ lfeatur%‘é Sub. %ggl%ﬁ?@ E@” RirPo cefd91,

m anot her e

subg @Hﬁ%nwagerd# V\t["wé coMBEER NiciReRRid ercodine, al e p—
exﬁfég*slhgoé F&%e‘bh@ﬁéwﬁg" éi]%ﬁf?déﬁfebﬁ?/@ IE 'HWrQ 55 &ivitd TRe ells can be

ar interest are si trans uction I n tors
’ecgmé'ewf P%Jlsg%e'!w appiing a?aqg genesy SRegies, ec;tramsrmwzsed hergin.
Drugs 2000, 60
15‘“2@‘ ?—iﬁﬁ\{‘gﬁme'@t&me '“Veétﬁ%g@ﬂé%mbce"l ees@som'@@g@fuclelc

aciddcodiaga polypeptideaping bhamoéélé]ﬁwit hyt@f(ﬂm é%‘ﬁ\{l@lf theelbeing
ncl u ation, anti
CaP?ﬁg 3t Sroreeingdfe Bgyns@ﬁ%eewafher?e bambs A Hise dscheed perein.
M0 BB BT 4 e

thatgampqlqsm mjmeetlde maisfes ienantiosélective 31 hydrelase/adtilBB&Hd thats s a

hyb Mﬁﬁﬁ%hlzgtrm%ﬁg lléﬁ'f‘dctﬁogg ?d th? %o%n‘a%%gﬁ,%la)séﬁﬁ nc?grgi can be

SEQ §2N0: 809, (18) 11, 739137 484; oCib) @3 nimieaid ebthe Gucleic abdequence.
The@ﬁmc a]:%gs%quénce%%ﬁ &ﬁﬁ ea %pﬂ&g&&g@&f%@égﬁm a"i’ﬁlgl o] c?dzgﬁ uence, -

1 N eans
tha’%@B@? SE@iDﬂgQ 17?43(4] &n6. ast7. ghe nu@elg@eld@eq'gmcetam be;, for

r | c Yy , 23,
exaﬁ‘g'é ?ﬁ?t%zvjﬁmggmz%gﬁ%@ghn?ﬂaﬁi gt% %'IZQO Cancer Res.

2&% pr&ﬁdedﬁ%ﬁﬁe #96rtibon lﬁﬂdlsﬁﬁ@d PR thST IRANRKY @54 n%EIei%lamd

SSOISE A 1 SARESh5 HAMEnIGA b aaupoaEInatIs0me SRS 1 HOX 8.9, 10, 11,
12, ﬂ%ﬁi&)' 14{&Q5)Q]1e b&nﬁl@@blﬁt@f ﬂ%’ﬂ@@@lc"&m seqb@rﬁ:eci?@?ﬂb'l@lésac@f

be conpb

Squ?fﬁcﬁ%ﬁcﬁ%%a ¥ Iime E‘ﬁhh% qr@mose@fswlﬁﬁydqo@@@@sww
SRR sl o fraPuantih {2 Ss e bRA LA indyRe (i nocieigacid

sequemse that eaqwles iavelypegae d:sns@ﬂrngs)éalagmmb&cldmﬁqudﬁ:e that igdt least

sor Rl oL b 881 DRSELR R 2 BB P r s
commemmta@ﬁ tbﬁ nucigia btid sequenad,dhé pdiydeptide Isavingodnaatioselective IE

hyd,gggeggg\/,tg; eevec (Zvelebil, Curr. Qpin. Oncol., Endocr.
vest. Drugs 2000, 2(1), 74-82), PTK-787 (Wod

eﬁ\ls@'mdud@@ﬁ?@né ifveRtiond 40, (?ﬁ %(?ﬁé?‘ﬁhe‘]“&%mh gc;’d' %48

(Denetri et ., Proceedi rican
Seqyesice ¢ Prerahly 'mdsqé&q @ﬁwsgummnalzrsgulatb@telquentla@mie)mmg any of the

abo?ébﬁAg 4nd Rwﬁ:h@ﬁél(é'% Igl)t'lo ordiIG I%@%Hté\ﬂg %@%v ctors.

| eans, abstr act
( Kb fpﬁdvnd%ﬁ bRlthe m%dtlﬁn ls(?fﬂ‘éﬁéteg%lyg%&@@ en@odea @5 %ﬁ? Bpthe above
uchi

b C25 KRN- 951
e RRlbPrige Coi el anvamio Sasbsealnen hate aiz@as.t)ss% dentica

to SER- I54\K)£322 (Beehbs @t7, ale pol)@@ halRRg engﬁ%ele@tﬁle IE hydrolase
erts et al Pr oceedi n

730

actifife the, 8¥%%fﬂg§g@b§$°awéaﬁ ©.4) asmruBRoBataandR ST %@51 2,3,

4, 5@t ¥ anta f38E@Bhal fGhinBht 3@ {dgaendet oblb) theRegaareiones, Kkt with
the American Association of Cancer Research 2004, 45,
abstract 2130), MN-518 (Shgn et al., Blood 2003, 102,
11, abstract 476), and AZD 2171 (annequin et al.
Proceedi ngs of the American Associ ation of Cancer
Research 2004, 45, abstract 4539). [0051] hi anot her
enbodi nent, the conpounds of the present invention can
be conbined with inhibitors of the Raf/ MK/ ERK
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Research 2004, 45, abstract 2452), FR-901228 (Piekarz

et al., Proceedings of the Anerican Society for
w@hionioc®lro Oncol ogy 2004, 23, abstract 3028) anpCT/IB2006/003978

MECDA 03 (US 6, 897, 220). [0053] In another enbodi nent,

t he conpounds of the present invention can be conbi ned

Wi th other anti-cancer agents such as proteasone

inhibitors, and mTOR i nhibitors. These include, by no
no marg than five conservadine slttstitibasnind polybekiay hatingienantioselective IE

.0gs of the American Society for Cinical

hyd%}a%‘é%@t‘ﬂht?zom 23, Abstract 3109), and CCl-779 (W et

|
oSO TRy SR 00, G
or amenoplpaalentibadsi at binds toany bféh@ammem@acrwhedhoolwmms

anti-cancer agents such as topoi sonerase inhibitors,
i sl usergreing theotermi“wild-swet es eapfiecbtchadiusleiq 806 4T polypeptide
I
refe g%?nfmﬁéiéi% %ﬁ"%%ﬁ a d)%gﬁ@f)tzdrﬁiﬁét %gﬁ%ﬁm <§P|§hfordﬁge§8f%%#e% ively, a
biolagitaliopganisio st bisiginahorgahismraxists inalapyret hose agent s
ma_% be part of a single dosage form m xed together
& tarpe’hetenqlogous” e$ applied herairtat @ onclein agiddn adiost cell or a

ol BR300 500081 o8 bR o

YEIKl polypepiice) that s notelgpueed frahlayceﬁ of thiet daime s;pqc@mascth@host cell.

ot, Idresltlnt

Acchidii, 28 TeBi o e RSo 2 YaRI: Bab2! Pl 1 posgihat are
occhioihortane pcmdmpenu byl sacell df ithe serheb stpe@iml astthe hegtanatli ¢ agent

(in those conpositions which conprise an additi onal

t Abe tepmlexcgenqushas asediesen wille ceferboeetp nubleic acE)ande particular -
hosf:&‘ﬂi?%fgr%go \QM nuc#é?ceacgé‘f g&es% & cu?ln aﬁoocaﬂxrngfjﬁ% ﬁbtﬁp}ed f{om) that

singl'e dosage omW| vary depending upon
parttculea@@l@sémdtlh oafyes. tThual aanommiwaw-ommngmcleatacuns considered

t ri .

to bb %85%@]1 J@%‘fg&@ﬁ?@%‘gh@%ﬁ M@?H%%O%P 1€ irfHdrtant to note that
nontrlﬁitém{lmqwrdngag@lﬂlc agids camcootm’pwm arfid whssquememonfcagments
of nl&W¥ic 8GH seYURRESH Mbd @lfédﬁg il lﬁﬁéré]prMe%L{Q? Altieit BB as a whole

speC|f|cat|on pre erre iments of one or nore
doeg Relfxishin natset Feoraxampleap ausigie acidmaierulerostainings genasic DNA

seq@drRe Qﬁ}ﬁ'ﬂlaﬂf&b@§§otﬁ)f/e&6ﬁ§ Rér- ﬁéiur%l?%@é&uﬂﬁﬁtrﬁlcleﬁ%{md and thus is
par escri réferred

agr
exogﬁmggt%m% C%‘? O@eaW@dggch@pg%thyg@gFung@ that pysdeic acid molecule

as aanmese(rgéﬁ@lme mmweoé&omws dodSIHSt exitk MhaGRE! TR, 8k
the invention are conpounds

hi n
autOé’gma%%he ﬁpﬁ@ﬁ E'aﬁrﬁpa@rr‘ﬁ’b‘ﬁ (§-B0YP Vit adenoyinyss OHBYPeRY \6@&) that
as a whds dasapbelifiGe Q&tureqsl EbrivRiciay e be%ﬁﬂ@ﬂiﬁﬂ@-cﬁ%@r’rm@ RGkleic acid.

one nus of oun
it ol Rl R HE S hedite S eftlets obinciR Abaspga.srichnialenss
treafrme:mtras well ss:dm%A@éretdwst&Itﬁ lbenﬁbremﬁtunéﬁ)) yecutrimg)l rtmdlem@md since

di scl | |
oo}l S P S HETR e
contahnmgmwembieoaequenpas arkpolypeptaiettading séquamé ge.g. ALDNA oat

gent%ftﬂ: dr\[}g rané.lﬁ o3 q%t'ne}{ﬁ%: GJLN_%IerP aglrérgsils ﬂ%bé@%&y—ogwrwﬁ réuglelc
aCIdp Nulch'a:cmm ﬂw&tais hgrtueedi;wpctwhﬂgscama:letécpg@mel taig padiogar cell. For
exaﬁ@gpéneéﬁﬁe ?&8&{ ? ?é’glg{eﬁ ﬂ?)rp ? &éﬁl o%?llea&}( ?ﬁ e%BeBQSs nucleic acid

CconsI's
with Iﬁ%ﬁtpéﬁtd@)adiey of y%Sw omedhateihmrmpme is deLe:ed irdaalceth bf yeast.
said arylal kyl, cycloal kyl, heterocyclyl, aryl and
h@t?@ﬁtsaﬁrtyme tesmo pRdlagienus) as ubest harein avithigfetenge ton@leic acids or
i ndependently selected R; each R20 is independently
sel ected fromthe group congl sting of -Ff, hal ogen,
trihalonethyl, - CN, -NO2, “NH2, -OR17, -OCF3,
-NR17R18, -S(0O 0-2R17, -S(O 2NR17R17 -C(O OR17,
C(O NRL7R17, -N(R17) SO2R17, -N(R17)C(O R17 ,
-N(RL7) C(O OR17, -C(OR17, - C(O SR17, Cl-C4 al koxy,
Cl 4 al kyI th| o, (XCHZ) naryl (XCHZ)nheter oaryl

~1 IS\ N o, S ~A P~ s
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or nitro, wherein Cl1-C6 alkyl is optionally
substituted, or X and X1 taken together with the atom
W0 e00rosw t hey are attached, forma C3-C7 cycl pei/kB2006/003978
R1, R2, R3 and R4 independently represent hydrogen,
hal o, trihalonmethyl, -CN, -NO2, -NH2, - OR17,
-NR17R18, -C(O OR17 -C(OR17, Cl-C4 al koxy, Ci1-C4
al kylthio, Cl1-C6 al kyl, C2- C6 al kenyl or C2-C6
gened dngray/particufeeicell refe@d tmyau’uklglb aciG or Géneaihitedogs oesuttind2rdBan-be
obta?'L%¥M&thaaﬁ aﬁ’@&lérc@ L)’oﬁ;ﬁﬂﬁwsﬁﬁdf %t ed; Ris selected from

ons R18 is selected from

t l@@fuq%oat%é %ﬁﬁh?&ﬂ; ﬁﬁ’%ter oé Qﬁmégy cidstn e la?mtﬁ?%)us or
'hetqmée?t@ﬁ myclelcealdh B¢ usdd herein, s‘,'h@mlbgmlar chlemmds arathoge that
are @énv\;?ﬁ ?roﬁréd%eﬁ%gthetsaﬁﬁggéﬁ&?sqﬁé hidt By é\woc‘ﬂ Q{}hg 2RIk

are orm an optiona
acidg atﬁsthoﬁajhétcare Hervedfromseshesicptiisetnea thes pkthe b9giicgl., t he
optionally substituted five- to seven-nenbered

hes ap dustatan of fha apryeicpnesnis. AnrxREpssion ptassid gagoding a Y.
l/polﬁ‘ﬁ%' Ve ARBAt IQF}HHJ,@@&%FU L M@g& &€ qivliH' r%gg%l?o Wa?ﬁ&l an

consi sting IS selecte rom-t
eXOgRNOYP ny@ﬁg;. agid. d—govgﬁver Hpe YEN;H coc(lmg-ﬂgomjea(:galyd the YEIH produced

by it é%%@[oé(ﬂ?fvﬁﬁ %%@E&%C%{l%ﬁlﬂhégﬁll ke ores ?111 KB8¥ld encoding

a potaip eppxide wdcqase thakis trensfoomsd mtoaenéf Iaoowc@ caﬂ lethhh respect to
A\ .
et B e 40 ORI R, BRI ffeecoung
seqm&mnddlnsepmxldagnwirolaﬁd prodiMed by itG@Fe hetehdbBgousNrititrespect to
Me2, -NHEt and -NEt2, and wherein the aryl,

the?1eteroary| Cl-C6 al kyI C2-C6 al kenyl, and C -C6

o189 i eI PO BB Rl ot

recomldndnt Y. pofyticarcgll pxprebiihvip an ahiepixitiee hpdrdlasdy-ddrg ly$ate sr cell

extr%ilogga%% ]cc: rI iﬂaté E‘ etl%?o §rp rgé&ﬁ%‘t éta ir%g ﬁgtﬁg%&%ﬂ%&%okini aSIiving

body,d.es iaioctientital chtalysal ereirChite t€m @otedrisydrmatidn’G® the chemical

al ken and C2-C6 al k , rein Cl-¢C6 al kyl, C2-C6
conGrRBRYT SUERRTCES (<5 SPRIRR 25 DU TisactioRa Pl by 0 e e 46.0-
Yan@mb (’;‘eus)s eRgyrasy @prégsemthdrefr@hOvinzgmeipsépargtiok thereoft
wherein E1 is selected fromthe group

cmrmnsﬁst rtge erm-"€hddgaha @t Bs usdd Hepein Hith tferefde tohualeks\dcids or

S s A G Y o Nﬁ%ﬁ@éﬁ%ﬁm ndcanbe.

obtaﬂﬁﬂi&ﬁméﬁlﬂd@ar celles fouBRAPNARIB, - C( =NR42) R43,

ﬁ%@rﬁl@i@ 'ﬁ@?ﬁ&"ﬁ% %F @Qﬂ'ﬁl R?’gr%‘l }i3lkyl group with 1 to 12

carbof(a@radelher alioy glogip)may be6db e frﬁ‘ﬂn(ihagsdu)a consisting of methyl-

ety ORGSR RAVE géué@yaﬁaue»ff%mmq?ﬁ%%féf 7, pent3-
yl-, 2-NEnGORRGN, 3-MER Eﬁﬂ)%m -me uaxggm B@(’Qjm@& 1-yl-,

%%I ?RGb CRGa ?
hex-2 3y, Sepatmdaesin -y wﬁﬁx'mteﬂ -yl c&yﬁaewpent:@/hea
methﬁ&\ﬁ@%&ﬁ brmet\(xﬁp&mt{i o, r@ﬁl'eht(rlpent-ﬁ GiL-2 ﬁﬂ-ﬂtﬁﬁlb’é?ﬁ-@%}lk QXV

g i nteger ranging fromQ

methyIpegtid-¥h e-afPdprient. |f@ﬁ&&ylz1h@t8 h@@tr%vl-the&h“r-yh émd
met!g@/ké%lﬁ-?l az-ﬁqe@r%e%ﬁwys ﬁ?@p@mew 4bb¥eﬂaélff1€x- A prmethylhex-1-

de endentI% sel ect'ed 1 is select

vk, Zriegihexel-sltZemethyfext - glrmaibyth@n@rxét Brigetbylihex-2-yl-, 2-

metmﬂ%ﬁggq @%{wn%ﬁ%ﬁﬁﬁﬁ@ﬁk%@ﬂ &l Beth{itex ) 2bK¥ M ihex-4-

- (CZ374) a- (C5- C6) cycl oal ken 1gd (C2-C6) al kenyl and
(Cl-Co)al kyl, which is optionally substituted with 1
to 3 independently sel ected Y groups, where a is 0,1,
2, or 3, and wherein when a is 2 or 3, the CZ3Z4 units
may be the same or different; wherein each R38 is

i ndependently sel ected from hal 0, cyano, nitro,

______ ~NI ~\ I A N\
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cycl oal kyl and Cl1-C6 al kyl am no, wherein j is an
integer ranging fromQo 2, nis an integer ranging

WO e@mo&de 6, i is an integer ranging from G o BCT/1B2006/003978
-(CH2);- and -(CH2)n- noieties of the foregoing R38
groups optionally include a carbon-carbon double or
triple bond where n is an integer between 2 and 6, and
the al kyl, aryl, heteroaryl and heterocyclyl nvieties

Yk, dfi-dimethlypeatydiyh g1, R dimethylperdtteylo [t 3-dinaifiypentivsi- 1 4t ed

iy R Ve 5 oD bett - o ATRg VR Sags mtpent-1-y-
2,5dimnéthylpertateylh Bl 3-diawititlipent-Oyl-, 3 HdPhéhPipentC(-@), FBAimethylpent-

- R40, - 40, - NR36C(O) R39, -C(O) NR36R39
19, QSR RS0 g SNy 2 g YRR 2.2
di k ,Q],.Q- : g g T _2-yl-,
T g L S s ey
3.4 iataripen- 2, 22-Himedinent i Ag-dmeiyioet Yok Fimeihpent-
3-yli, 2 2eettiyAsditac) S poithydndr@1§4- Q%@rw:d%n?-@'ﬂ%,ﬁ?ﬂz’it_rih%thglbut-tyl-,
i ndependent |y sel ected fromthe group consisting of H,

1,2 gftingthylorty fi--yi-ch.2 Setrimethyiyki #4r 2.2, dvtripethytng-1-yl-, 2,53
trimeGloRtoH] 28 3-Dinh: §$90p?%lt3ut-1:-%} g%@%@@tﬁggaw-%, oct-

menber ed heterocyclic)
2-yloost-gaytr, odirdyl- 2=rapByihepitieyleidamethgihapi iyl treethytepiciyl-, 5-

et - e melthep bVl SRRy HRPEA VB! SRR E AR, &' ©°
methyleptid-yit, fédnbwmepwﬂyb,r@_rretnyﬁtept-aqhg Z-mietiudiEptSerht By
meRheRsE(l, d e hep S IE ChlhieP 3t e fedient 3 2
metbyiheptjﬂeyl-, 3anethyiHept-4-R4 1-methyRept-t-gk e 2 tdigethijlbex-iiy-n2,3-
dmp Rl A - R S P B R G PRt it
3,4-dinrgjhyllsed>«agzl-,cﬁ1 gwtiryethwh?x-h tybH f,ﬁ-c{wethymexa -ym?;ep@n@ggmex-1 -
- S5 ERBIRL BUR S et v AR o Blmer
ey e Syt 23, St 2opg e o
dimeth e Srs P e 1 B Ty Inesed o 2.2 e hulosx 341

2,3-diﬁ(@%@s-yr-,@ﬁ@)rﬁétﬂylhex-%%@%@gu igsasg%g,g-%&&methgmex-s-

Vi AETE RO S B DY e SryF ik SV, Ao drmethyihex-
- I i K Lk 4B -
Sy e e L S B3
tnmethyéa,zt)hmgzgg,4=tg(réh%€mt-ml-a$,thpmemywe@-.y Byl ),

trimeth %F,ﬁ&@@gff@i’ehﬁ '?{' %?S’L*‘ @E%ejnt%&%’- %% 04-

St 3

N 1),
trimgthylpent-2-y (»é@,ﬁﬁwdh;;n%ogaZwb,(ie,é'téméwmnhétyér ddvelic),

e BT Ry o

metiy t N3 G¢athi)d- Wby bedl- Ry B, (3-methylhex-3-yl)methyl-, (4-methylhex-3-

yl)m?g%Fﬂﬁ%?@%%}@%%&%?@l@gﬁ-%-yl)methyl-, 2-methyl-3-ethylpent-
2-y1-, BEHRY{3NRSDIIORAY 23 63-ethPoR (A peNCa-yT1 0-aety ) 2-cthyient-3-yi-
2meR SHObRNEI P, 20 o Byl Arathls ATyt y. 2
isopmpyl-B-nhesmamljtimyle qwettmmujﬁ -?g/tl)ﬁfeﬂml-Z (2,@5dﬁnetgi71 PenttIVihethyl-,
- - etie or egoi r oups
B L I A e A A SRR e VRS
metmmasmk -|1\Pm,e$-ﬁielfhy1bddt—ﬁ-)ﬁ-n 4imét _@ét-f-yl_qrBt-%etr@lcf@t-gﬁmd?Irh@hylpct-1-yl-,
a a erocyclic mpieties o e foregoin

5 e Rt cd S RS S BTN GRPYORt Sy - AaRY oLt 2-

substituents independently ﬁel ected fromthe group

consi sting of halo, cyano, hitro, trifluoronethyl,

azido, -OH, -C(OR40, -C(O OR40, -OC(O R40, -0OC(O OR

40, - NR36C(O) R39, - C(O NR36R39, -(CH2)nNR36R39,

- SO2R36, - SO2NR36R39, C1-C6 al kyl, C3-C10 cycl oal kyl,
- (CH2)n(C6-C10 aryl), -(CH)n(5 to 10 menbered

2 N NN
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optionally substituted by one or nore substituents
i ndependently selected from-CH, hal o, cyano, nitro,
wa eio7losoronet hyl , azido, -C(O R40, -C(O OR40, PCT/IB2006/003978
-CO O R40, - OC(OOR40, -NR37C(O R4 1, -C(O NR37R41,
-NR37R41, -Cl1-C6 al kyl, -(CH2)n(C6-C10 aryl),
-(CH2)n(5 to 10 nenbered heterocyclic),
-(CH2) nQ(CH2) i OR37, and -(CH2)nOR37, wherein n is an
yk, 5ﬁﬁﬁgﬁ00tf2ayig|/ﬁlgeﬁwlonh-2wb, Bmethyloct-Byl, 3rmethylected- ylr angethyloct-

i R YRR DA P R R i Tl B o

metROcid-gl- Motne thyldet-byh dBehettttylddha-y, 6hegieyloctideyes 7hiethyloct-4-yl-,

22 9B e s et s 2higetbyhpt DS aieihept
1-yla | 2@ Hinsstioy1ept- G-, 8 Bcdimathyitept- e@pm Regnathgih&gid-yis 3 5-

d lmﬁ{%l‘fugegﬂ :J( Sg%ﬁfjt) e%é&l%g%?%egmoh%% (1:%/? S4 %tdlmgthylaept 1-yl-,
4.6 d(rﬁ&ﬁﬂﬁé -1()% 5@&1:% ng)% | 5 6-difegiBbpeRYY, |6(,6 dlméathylhept-

z(%%g - het eroary %r het eroc cl e,
1-yh 2 KB N 2. 874a¢lw9 VIheRE Vbt 2, i BRtny BeRSYio 2e1 y
dméthpmbpttztwe% mdtrhletﬂylﬁébté %ﬂ @%&%@Hg,\b wﬁ?ﬁ = tsﬂsmgﬁiylhe?t 2y,

ere u 1S el n en u

3,6 'mﬁtﬁﬁhentﬁevlcz&z@mﬁﬁwf@pﬁawl bé,5tdﬂ”éet§m|ﬁﬁpfo'¥ ylii4.6-gineatioythept-
2-y1015 ﬁéﬁeﬂ%ﬁyﬁneﬁ@ .ot kG% dlﬁ’i@ﬁ\ty%%bt *bzg%hrﬁ%ﬁghe&t?ﬁs oCAN

form a het

dimethylepRindtintd, %"d!mﬁtb}dh@ﬁ -Fylo@4-ticelyihept-dahs2 Stdimgthgihept-3-yi,

258G RS TS 4 gl g
3-yly %gwaﬂwlmt«aaénﬂ Bedimthylhepbaayl- a4, é-dﬂ‘edathy,lhepi-ﬁ g Frer

RN SR A TR TR SRS

ethyﬂzﬂpd}gey# 4<eyammpt+1 i B-etiydtapt 2y -etyirapi-Giyho5-ethyirdipb-yl-, 3-

etnyTp S DSy 97, ReniRersa s Bl R A el v

2,2, 31Oy INEC-A 8-, 2,2 -EnfdthylhdX- QY102 2, 5t SniHax-1-yl-, 2,3,3-

tnme@%lg} ? %%%f g chE?lg?)bP-&g) 5’ g%jﬁmg&&yg(zlqaﬂ 4 ﬁa&ngtﬁﬁex 1-

yl-, 2NJﬂZt?me{W81 -y, X%, 5Ny Rex-GC éfsz\I@d)er&neth lhex-1-yl-, 3,3,5-

ey R0, 5 rﬁféwﬁéwyﬁﬁ 5 Sigpeth N ol »zé‘%tnmethylhex 2

|
yh, 8 @Z—tﬁﬁ')e‘ﬂ@llhé& Xymyd, %gg%qgt)hr Nzgg g@ﬁb‘ﬁ%mmetﬁ f

tnm@%c%%-lzdér g;‘_ﬁ'z 53 trmélc)@z@gaﬂy-ﬁ @@:lmsmﬁ@w@a}llk&@, tnmethylhex -2-
yl-, 3 X@L@E&M)esczaylyls @Bdnmé’%ﬁ%%%]ﬁ) B5 élﬁtn%tﬁﬂwél §a k4,45

ris is selected fromt

i DE-Gois f 61 KRSy IREx-By- AR - tTehyinex e B8 -Timethylhex-3-
yl-, 2 @(SC?}uﬁ%ethwh%&@ gl 23 §(tr@)n§fhgﬁ€§' L3- P O irifrfet N6erZS. 1’”?4 4-

[ ndepen ent | ) sel éct ed m t he TOU consi st n

trimethylpex-8fyl-12.dep- mﬂaflawnﬁm&a{t o#B,5- fameﬁiylt‘@w;a ylo#,45- trlmemylhex -3-

s se y S S EeE BE C RR R

ethy{-g-ngetbh®o hryht &mshyl drmathylhesxf-y6, $ﬁth1m5mtbydhe>aﬂ ths4 ethyl -2-

met AL PG A Bl Pt L1 BHOTB B R02A 5 4 Byt ©

metiatexs 1-ybyr ( ZZﬁethmldeZ-S yi)m\]ﬂh)h-e (3- nmmymwr‘oydahéty\ylf- qamethylhex-1-

! Gt i BRI (BRI 5k v

ethy(-Eorethyihen-1Hyl-, a—e(l'@BS@élthleéﬁQ%r YHethyba(hsthyihey-anel Exthyl-5-

ol RS P gt B

adj acent carbon atoms are t1aé<en together to forma
carbocycle; or any two Y2 or Y3 groups attached to

adj acent carbon atons nay be taken together to be -

O[ C(Z 9XZ10X] 10 or - C(Z9)(Z10)]1+1 , or any two Y or
Y groups attached to the sanme or adjacent carbon atons
may be sel ected together to forma carbocycle or



10

15

20

25

30

C8)cycloal kyl; R46 is selected fromthe group

consi sting of heterocyclyl, -N(R47)-C(O-NR 47) (R48),
WO D{oRAGY079 C(S) - N(RA7TXRA8), -N(R47)-C(O) -0OR48, PCT/IB2006/003978

-N(R47)-C(O) - (CH2) n- R48, -N(R47)-S2R47, -

(CHa) nNR4A7R48, - (CH2)nOR48, - (CH2)nSR49,

-(CH2) nS(O) R49, -(CH2)nS(O) 2R49, - OC(O) R49,

-OC(O)OR49, -C(O NRATRA8, heteroaryl optionally
metbylbat-2iylit £dthyl-5imetingheor2-plardisspriopyihexsyt-sd-etbyiesethylhex-2-

o+ SR B RS ST e P P TR

ethwzdnah{lhex;tatwm]@my%tssmwlhém-?ld nethipl- Pty ThelXB-3-, 4 ethyl-5-
ents se C [ rou consi st n

metR g5y SOppy I s S eaet eyt Ry 54 O
tetrarﬁéfﬂﬁﬁ&wtanﬂ Jz(ﬂrla)téﬂiﬁﬁ&ﬁﬁéentﬂ 91 anal3 B&e@é@eth¥|pent1 |

i nd eggn ently sel ected fromth roug consi s
t

H
2,34 érieramptyiopht-1-ylc2.3, eslﬁégremeﬁwl@ynt Tkt B3 6dyf§tr9methylpent 1-yk
2, 3é t)rémaﬁ?lﬁé t2 3/ 23 %n%ﬁethylg&k@ PO RéQetramethylpent-2-

yk-, 3 @@,&}qﬁ@@@t 2=y -(32@)3;4? rame(t rﬁr@r\vl- a2y, 4-tetramethylpent-
319213 ARAkky ngﬁﬁmts@ect Mhheﬁaﬁemgupggmf YIS

sel éct ed ‘onsi stin

yhmethyl- dﬂaeﬂawhyx -3= ymmthy( dSanethiinept-3-ginethyicr24-domretbyi-3-

AT S e R R

methylbex-biyk, dethyb2-enetiylisax- t-ylert-sthyle2-gethathes by, Zhethgup

0B 41 2 P e B R B

metiyIhiy- frybt 3ethyt-§imethyBGRRE9!- a44erthy|em)wma&mga 14 ethyl-4R47

metffeltdl, +BPkr RNl I, 2R s Mo P el ceos

yl-, demanyt- hdeogh-glmecdiph, Aindag 19i-, (2K ndec- 3-yl- undec-4-yl-,

kB U b SO i A ) o+

dodsubsyu idodee8-yMyEdupONEPreferdBly, ehésamwtgr@@eta%t@@m@hm or
é&ﬁ grou col%gl sting of halo 3,
b’a'zf@f EIRERWIth TN@S CarRon sy kyl, -ON, - SO2R50 and

hiﬁ'ﬂ%gpﬁ 5 b PSR & B T B

carbou lagdnd. Tha btkesﬁ beop edn be eskitbe fromatpgreap sorsisting oPlinyl-; allyl-

%&'H‘SO B}?Hw &ﬁﬁ%&%ﬂﬁ&x r Ié%r)}[(-&%%}%)oﬁg&%byl- _3-%It\Jltenyl; 1-

butemmyyt |1tbnmd3wt1hmsm9|-'ppropr@:iya Sulesttiyi-t Yeopedyls aHssritersil-; 2-

porl T S0 PSSP0 o ES: 3ot -

hexer(yQ—Q—thﬁﬁlQF&Shéenﬁ-nd Hesergl-0Buhykerypt 1-heybhyy; ShbstehyivuBed

hept‘é’h > 2t gr{éﬁ]egv e te&ypsé:h%oqerzyﬁ}sb;spgleﬁ ;? ocEeTr@ é-Q&er%Irl-?kl-%ctenyl-

: 5- o(ctgnﬂé\aﬂ topenyl-; 7-Gbleny-SO2iRBENyEN2-nof<tiyiR) JiNBEdRE; 4-norebil-; &R d

non%@l Gﬂkﬁeﬂapdfﬁﬁ{gﬁ?l é&oq%ﬁtlecltcf‘e%gwl )dt:efl y%é?—ég?englﬁ Cf'—decenyl-

; 5-deCEny)-RE-d5cenyh; Ra@:eamld &%ecenyl{ Sefleterl-; hiundedehy; 2undaceoyl; 3-

und%%’n?l% hﬁ&é/ceﬁgl% ﬁﬁ& Bﬁ&rcgﬁﬂ ﬁy#ﬁ@@% @fde(:%ﬁg g.and
Undegesyled Grumiepeny; hé@cmcemyo’& gadegenyictddecsml; yidnsecery; 5 |
C p. i nd
SosSAFES SoSB Hdah SUIER e R ol
dodep@pglm| %d refptes| tp@nchem(lqmrgz re(e@lblml)eaalkgnyl groumsagstralght
chaifl Qrangi(e@@@@bgr&&b ﬁt@iwgﬁﬁbaﬁhﬂ&)ﬂs and (G -C
3) hal oal kyl; mis |sOor1 R52 is sel ected
fromthe group conS| stl ng o{ (CH2) gS( O 2R54,
R55NR53R53, (Cl1-C3) al kyl , 3(CH2)q(]?53 -C(O R54 and
-C(OORD53;, gis O 1, 2, 3 o0or 4, R3is (Cl-C3)al kyl;
R54 is (Cl-C3)al kyl or N(HHR 53; R55 is (Cl-C6) alkyl;
and R56 is selected fromthe group consisting ONH 2,
(G C 3)alkyl and OR52.[0059] In a preferredfr_‘r‘?f)fji__rkreni
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i ndependently sel ected R20. [0061] In a preferred
enbodi nent of the conpounds according to the present

w0 poogfaedoen, R20 is selected fromthe group conBCHIB20EH/003978
of H, halogen, -ORl7 and -C(OOR 17 . [0062] In a
preferred enbodi nent of the conpounds according to the
present invention, R20 is fluorine or chloride. [0063]
In a preferred enbodi nent of the conpounds according
t ohe WEypyl@seur cama ereight chaivdi lséhche0@Bafhy! broup hpvied 2ri2 earbon

oL R ol S35 CORASPY a3 O g PG

propynylo @+premymnylaf-tutgmyeclvpatymyils 3-hatyoyldl il pgntyoyl4 Bepepiyege Bt

j t 121 | ! f
penb Nl AR iyt P0G RSP SE SRR, ©
heptanyt; Xheatyayli; ﬁd‘@pé’nﬂeﬁtheptysyd’r Seheptynflr; cﬁahaphmyigrmmynyl- 2-

S Sl A R AR o>

|
nonwWiYhoHnemAY - &)f/nqrﬁeyln §mpmmybls -aoRyoYidiSrpnyayl4 Hl@lepsrrwlsedeecynyl-
3- décfl‘l’{yi3 nEJd@E\myIX @H%yﬁgl @ro%cmsm chafkgo%%ec%ﬁ% Q-BE@Jn f.red

e conpou accC he pre ent
und?t‘ryvﬂn@rl@wecmybr?dundfcyrykeﬁundﬁgmwreﬁ updeayny+ 8-undesnnylo 7-
undéﬂghﬂh StJ?ﬁ&cyﬁ\Slﬁ‘ @&ﬁo@@ﬁﬁlﬂ; 14- Q{d&%ymT gg&‘é&%ﬂ-ablﬁwecynyl- 3-

preferred enbodi nent of the conpounds
d°d%°é’8¥ir &r%‘eka rﬁed?ﬂeélé'B’ht 6-pedasn-o Ardogecynyks 8-dedegyng-i 4
dodé’dyﬂyll ﬂd%@@@@ﬂmt Im o@aé@xﬁtﬂegmﬁﬁ@ REntl ReRat8d BrBCKENSorRdrsNg

Pref@Ezbit, S AUBHSioubis & SHABHETIBAT BBtad A GOyt 2108
carb@ﬁﬁmtmds according to the present invention, Rl, R2
and R4 are independently selected fromthe group
c Ohes cystloalkyl @irotth chrabecyaivdikydrivps. with XS 11D chrboa atoms. The

ferre of, the co nds, accordi t o, t.he
crciBBA b5 ST BR B HE b B CRERYGER: SGBropPillnli
cyclppeatyer cyptbhexsiho dyataeptybf artaoycioastylogrutss. akhese dioaps tan tene
vl SRl B BT R RI50, EE Ty el
cyclpaikybaroup wjith B9 7RarkenatdRas. are each H. [0074] In a
preferred enbodi nent of the compounds according to the
preseygloglignyhgraip car bercycloalisenyl grodpkyith 3 fotyegrbematgms. The
cyclPARIngr §r8&h @dﬂ%@éé@fgd fRfm Fh'éa &m%'l% @‘Egﬁflﬂlt J to the

present i nvention, 1- Qal'kVl In a

cyc'@?e@fe@w “yc eh%avlnmlofeﬁptwb af@rﬁw@emy&@@mﬂmj Cﬁ@varwély be
subdit &L anl 'i%ﬁﬁ&ri&_{hro@d‘ the ﬁﬁéceﬁ’eféi‘atﬁyf e (t,le%a@(éﬁW Brou,a is a

consi stin ' Cyl ),
cycl%\q{lgfnyll\gr%wm'[ Bipr7parppn ﬁt°ﬁlsef erred embodi rrent of t he

c ounds accord| he _present inyent.i
[ Do oo FRslFTRIS BB AP ‘BPEHS S G RRTEnYE
naplﬁsuca)‘rtmabgﬁyt @rot:bﬁ: aﬂd fiRdike. Praf@ably dhe afPl §dufida phdiifgtbup.
In a preferred enbodi nrent of the conpounds according
t Bhe fmyl-plkgkgnoupican batal avoyp Vjth Sto- 18-qatbohs Chad dryll glkyl group can

o ARl o S SR RSBy

nt In

phefyl@&a-; Hmhlieﬁrp@énﬁmjmd-l ﬁthanexyhel mplrmcmamsl and 2-(1-

| 0 S
e R kg B TE PR S0 b e S o v
with fde 62 ghrbgn atemshe present | nvent ion, Dis C E. [0083]
In a preferred enbodi ment of the conpounds accor di ng
t bhe heteppcysligarqupasitingite Pte 10-mambpagdwterpeyclic groups
contRi@f $itFRehn, Qﬁ@é’é”io g?@ﬁlfupf Tf‘ie{"ﬁet&@@%ﬁé‘ ﬁﬁfceﬁ?ﬁ@fugé@ﬁltﬁ 2 cjdn€ or

resent I nven pre erred
afo'“@ﬁ% &89 havieg gfo ¢ ﬁéfb% ﬁr@mm@h a& @em@nﬁgcyp@ptqwl proiabeiane;

i nventi on, 14
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Ris Hor halogen. [0086] In a preferred enbodi nent of

t he conpounds according to the present invention, L is
woRooy0@®74 In a preferred enbodi ment of the cobP@DIBRAE5/003978

according to the present invention, E is selected from

the group consisting of E1 and E2. [0088] In a

preferred enbodi nent of the conpounds according to the

present invention, Eis E1. [0089] In a preferred

cyclewdntahienamt cymlbhd»kwe uogrpysmrs Iaefandbiy"ﬂ'@ Heterbdyeligriresestsor6
carﬂoﬂ a?o%g Ofhe. h%{er%cdgl [+ nnp| c%H §F 88 lted ?rea] e&ﬁ&@%r&%@%g gfe furyl-;

oup const s

dlhyd@l@ﬁwméwwefmdbmanylcgmmma\lﬂlﬂm&olwmémnyl-,
|soxg e ﬁ éﬂ?@g%ﬁga%swé é%dx[afoh% gqgg%goﬁa%glr-m%@g? ggghofdr&ﬂnenyl-,

dithiblanyg, Hugaolyi-cyihydrotBiRéalyl-; tHB{20)iddy; isobERAgkE;, dilwderismtiazsih

sl S T, A,
pyrazplldlryl (iglidagolyls| dityidroimidiazatyl; gmcb@ztoildmw trgazeMb@Ithyﬂcqtr@aolyl-
tnathJnﬂrl 1teﬁr?ze€ﬁélggﬁ#zan‘ggég§£ﬁl*-ty teg%hﬂﬁféﬁg (P#ﬁ%ﬂ-thV&o )[r%glgo]

S ac
P'Peflélnvlh @%P@@m dioxawht ¢>mthlaw38trlp>@nylsﬂéhlemp@boffnybmynﬁ@zmyl-:

dihyél o%%ﬁda%%gls'téﬁdh?gro%ﬂdgé‘lhﬂg %@xahy@(og}ﬁagéqw- fRRidyE) R39,
dlhyd(gpmmq lm-dquhmp@gdmyl( @pm}}yg;qunmadmyY pyraziny)-; piperazinyl-;
pyraﬁ(tlo)dﬂ{y%p IkYétBah drf)%ga {h'égwén}lo d Hl’%ﬁ’ﬁc?ﬂranyl-

tetrq%i%ré{lf@@nyl )dlthla Wnn@m}lfgﬁ%’g}hggﬂg@yré?lggpw )ndolyl- ‘

dihydfo@daiyi-; NE@Q&@Q)MNﬁﬁgﬁﬁﬂdolmthHtﬂgﬁ%lﬁ%dﬁ from 0
tetrg Y SToUONE RefAE GUroshipe Rt TP IRBoRE Sinoeiat

qumloﬂméﬂzgm phmgth:’rglnfllr @P’notinhe‘i‘m ;&hromanke; |sl_\;(?c’:g}d%)ernylaﬂ§bchromanyl-;
- n- i et 0 oi N r oups
be”%‘ﬁ?%‘?{ é??@o?rﬁﬁodzér%péa?%ﬁ g bog doublge of triple

b 2 6 h

oS AR Grole) B o KAE Lndi®hr e B BREw rflbmit a2
carbioh @tqmﬂ sgbian eRBBy;grtoanysprapgoypisbonopyioxy; butiisty; isebetgloky tert-

y dent | | ected f

g A R

t ﬁdhfé( bolg@ﬁngﬁl @1.:4818) %QE%% s_tra &a‘% %lgg&h %ﬁ%@(ﬁy{%@oup having

2-12 erbovaipms RES allanytosy arokp (can b selegied if@flﬂd%ﬁ grpHp consisting of:
ethyh§l&ﬁ)ﬂ§§?y%9yﬁ§glzpyn&%‘) Bt cﬁngﬂ&y@% ?Z@@S- 3- butynyloxy- 1-

het er
en @V'&ﬁy i %P@I@}émy QXYTi érR‘P@tVPV'@W diﬁexyeylaxw 2-hexynyloxy-;

3- heawld&yegafexyrngng ~HekePioxyL: @- h@pty[‘nﬂ@;&l]z hébt@yra&ﬁf grred

e _conp ounds accordi ng resent

hepﬁyg@%w't ged?n?tpm%m'eﬂén Wﬁpty%)ﬂw- 6#@9%&93&571 1-0§waﬂoxy- 2-octynyloxy-;
3- octwtjlekpcmbtwlmt Stdcyky-t b@c@ﬁm@om&tﬁ%xﬁf @%ﬁyr@roay- 2-
bstituted by o nor e substltu
non{T e AE Y OV THRY o SarB PP B BOMBIIQEE S RyrYioy-
8- no@%y&m 1632(6@)@'%@ 2[d&§a@]oxw 3a:|e|ayreﬁcﬁw acieeyHyasty Teiecaiyloxy-;

th d t h
T A R L
undeayng@dst;i Rgndetyriyioxy Y4(Lﬁde@h9lozwp$-06diécyﬂnbloxy- 6= Lﬁr@ecﬁw&xy- 7-
Wi Sdh O e

dodénynoxysr3ydiodenyhyltoey€ neob;ded:yngloma; @HD(ByIQﬂO)lyhﬁ danieeygqlaxg- 7-

oo SR B SRS S5 AR RRR o aalib ISt SRy T ©

dodgaymda{y- preups; @ndfrelated dbrmcbembhsmmats drefefablyc thepatenydexy group is a
according to the present inyention, each R42 and R43
I's independently sel ected fm t he' group consisting of
H Cl1-C6 alkyl, G -C6 heteroal kyl, -Y CO2-R37 and
-Y-OR37. [0094] In a preferred embodi ment of the
conmpounds according to the present invention, one of
R42 and R43 is H [0095] In a preferred enbodi nent of
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to the nitrogen directly through an oxygen. [0099] In
a preferred enbodi nent of the conpounds according to

w0 b@7p6®3ent i nvention, R44 is independently seCEUR2005/003978
fromthe group consisting of -C(ONR 36R39, -OR37 and
Cl- Coalkyl. [01 00] In a preferred enbodi ment of the
conpounds according to the present invention, each R40
i s independently selected fromthe group consisting of

strajghbghginGar-baarhed Rigenyioxg §®Lps Wih-2 tpBeambon edmsnbodi ment

of the conpounds according to the present invention,
e bR AFYAEXV-TQUIRTEN be an ALY BERYAL SUgh g8 Reberakyfor paphtyiexy group

PR, oy R W=
chlofprbieexy; #rchlgroghenary:dyetforpphiryiory 4fmelheyphencgy: 2-allyioxyphenoxy;
napﬁ@lokﬁ A8 ﬁfe Ifké)1 oG r&fppé'ﬁn?o p&l&a(ﬁy b%&&tl&lt& VT 81 SiNdiitenyl or

when R36 R are t ached e same nitrogen,
a"‘of‘}ﬁE'i‘i’”P@B"'%&i tq;@garg%a’qqgﬁ %Bﬁ'ﬁgﬁb‘nded to the nitrogen

ect | ro h an o en 10 In a preferred
e'ﬁb‘aaw TR cY E?fhk)ﬂ%'gﬁiﬁwmz[%)b ral%eﬁ eﬁ“&ﬁqehe pr esent
t 7% a@‘k@’“‘?@@ﬁ%ﬁ%ﬁ B e S rmcq\egt&%%%@iw aving

2- 12 carborpatemesaﬂdasenmﬂddamm etiyldntieo; pmmplemmsusampwﬂhiﬂg

butﬁa(?nlﬁgl?so%[l g{ﬁrﬁ ter}gﬁu%%lﬁ%gz%%rﬁwa&p@ %exﬁammo hep?]lamlno or

gr oup con

Octyla(nﬂEBZ6)u heteroaryl and Cl- C al kyI each of which is
Etlonally substituted with 1 to 3 |ndepedently
he akkeayhamige @neup cathes @ streight ickaio or iranchedralkgnylamitio group

ravpdeie i, ey GRS T R 4,
congisiig @b npBYVRsIRR ¢ bitaphaylarpine+) arqmmgxdammpm dntyinglamirR-,2--

b ke h s . §
e P PR RE: i e pemtaa
pentyayigpinPs AdNepynviamae ehewmy -3 wyeylarnla@péd@mnyiammo- 5-
hexyfla@ il -Nept ngfyﬂ#:ﬂﬁo M@ﬁt?hﬁadﬂinbs3ﬂept[ym hig. h@ptynylammo-
odi prent of the conpounds accordlng t he

referred e
5 h%lyé‘x'émm. Ry lmine- 1koctw'aerOQ%PCWﬁvl@nlapeﬁ@ptyeﬂammo- 4-
octyRyibORoBYch lakie-; cmmn@cmé@mmm& Uﬂl@nﬁfy%‘ﬁﬁﬁﬂ- 2-

i nyenti o g Y3 S - 07 preferred
nonyERR G hoRPYEENG RYEMALS Greniy1aTane-he BRIy aine-; 7-
nonynyiaaﬂrtmp&non’@ﬁylbﬁmno@@ ﬂé&?ﬁ)’ﬂ&iﬂﬁbn Q%Gynywhﬁ:ﬁcﬁ-l B.dBcyin§laffho-; 4-

f f d
oo BB A A mieg s U nte Sy P PO Biano-s 9-
decynylaemta-mwnda@ﬁnyla?nlhb- RQhOEdynyiammop Bafraeyeiiafiyod-ment

t
oo el G R BRI st ind FaGfenpdiiino- &
undegybylainimen O-widetynylacingp ol fulsieayytntidr g1 -tiodddgsylamies-e nt

ok S R S0 57 SB5 BhabS.
dodesyaylamipet i rdodetyny modept &Mdﬁcsswlﬂrmm-pﬁ-dddwsylammo- 10-

dod&%ﬂ%&rﬁ?ﬁ S ah@§4 %8Pe%/}q@§ﬁ‘ ?nr%%jhé afy Pty béngﬁ% lggmg}'r

pendéently se gr oup ¢ OOreT
Preferpblgathg lakgny! afvénoogroey amstam!ht plvain o, bmhxﬂteduaikemarﬁinalgkqup with
2to Ba@Bhiafd. | Y substituted; Rl, R2, R3 and R4 are
i ndependent|ly sel ect ed from t he group consi sting of

hYIﬁH&Q%mB@F&lp t4r m&@gﬁtam(ﬂo gm%oh dsly é@f% C%Enlﬁ oror

al keny - , _wherein I kyl, C
naph '&P BERNP: OEWGa@?L@st'faﬂeWﬁfi?lanﬂ@l Flkeanar @lkoxy grolp having 1
to 4 Sélbﬁﬂi hiokHseer, haneﬁs OTheSaryHHnnd\!{r@lp & e é@!é&ed fPJ the gro

S’?t%l%i CR,  wherein Fg

°°"%'~‘§'“9+ Y'amm Z@ffwh&m@?wmO&m@v&hﬁevi?mmoofi C2- C6
al kynyl, wherein Cl-C6 al kylg C2-C al kenyl, and C2-C6
al kynyl are optionally substituted; and R7 is H,
hal ogen, Cl1-C6 al kyl, -C(=0) NROR10, -C(=0O(aryl),
-C(=0O (heterocyclyl), - C(=0O (heteroaryl), -Y-(aryl),
-Y-(heterocyclyl), -Y-(heteroaryl), -S-aryl, -S-Cl-C6
al kyl, -SO Cl1- C6 al kyI SOZ Cl- C6 aI kyI - Y- NROR10

NN R IS NA 7N o ~A P~ s
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(heterocyclyl), -Y-(heteroaryl), -Y-OY*OR 11, -Y

CO2-R11, and -Y-O R11, whereinCl-C6 al kyl, cycl oal kyl,
wa@eaol/o69ee4 er ocycl e, and heteroaryl are each opPCDIE2006/003978

substituted, or RO and R10 taken together with the

nitrogen to which they are attached forma C5-Cg

heterocyclyl ring or a heteroaryl ring, wherein said
ring is optionally substituted; Y is a bond or is

methy@{dRpiajmind) Ralylphengladino, 2- chlsr@ﬁem;ﬂd’rﬁg@ﬂ dhigpophknyiamii; 4-

rence i

chioEB AR, I blob e e e g D e iR s aBgtvaie: g e
likeoptional |y substituted, each R20 is independently

sel ected fromthe group consisting of hydrogen, halo,

t Mhaandatisylamino @rRup cacbe @enzyiakymg or@plte@ykatmbnwo or

C2-C6 al kynyl, wherein Cl1-C6 al k C2-C6 al kenyl and

cThee"(xltksprqrpunp@ bpan ahﬂth!oygrgtamgwngut tocB caslr ateros ey
awnﬁ. CgrbuEra%ﬁBs@@@abwoﬁﬁh@gﬁoaecs?ss%ﬁﬂg%vmﬁvg@ ee%tﬁwﬁfal d C

I's optiona ubstitute
PVOFM"B*Pel?LmétH"Oe%B@Y'%@n@)f’e@twﬁ“%orrpounds accor di ng t o t he
ﬁ'ﬁ vention, X and X1 are both hydrogen. Jv
| eovINS GEouiRthe RGN Chdie OEUMH%GBH@&QJP%*‘ ing
1 tot&caitd N6MS e'ﬂie allféﬁ?m’ﬁd) §Fdup Barh Be Qéﬂ@étéwﬁ’é\ﬂ He dralPeRRisting of:

I di
ety R %r@gﬁwﬁb > n'v@H&ynw%lo- szbwnwnﬁlaoﬁ%@vnvﬂhw- 1-
peniyﬂilathl@} 2- pe'Wmeﬂé-ﬁprédtyﬁmh%dMnﬁmﬂyr@ﬁm&-he.hggmpmu@.gjg.

oS Al S Bl 55
?ﬁﬁE?Wﬁ'ﬁ%%%FéTﬁe Sl Fub BBl b Ypofplve suh es

a pheopithiuerdaphiytitie dioug, witich tan gutiessiytbeisnbstititedwith &2akg or -

alke%?lloﬁ‘éfkggé @F’hé\n@ 9&%&&{‘%&@%5}% a(l)% %‘?0@?% %nphenylthio; 2-

methylpfanyIthieit3-methyiheenytimipot mthyirheoyithia) §-alldphdnyltiocent
chldr&Bﬁ%mlﬂhﬂf‘B c%rogﬁ@%ﬁ%q% 4l ﬁlo ognﬁt\‘n%r Q%OX&@?E#S*NA H.a

preferred nmpounds acco td the

a"ylﬁ%‘)@bé‘?wthlonmwtb'ﬁ; arndztbeuhlse OR17. [0119] Li a preferred
nbodi nent of the conpounds according to the present

i HO% Atvialkylthip geoup cagkeranckeny e sarouegawngﬂ t® garpon atoms
sucPaSh®E ltbfo—%ro[n&&ﬁé)i phenmietiiRo&fro@sl embodi ment of the

conpounds according to the present invention, Qis

Nifhé en(aiycdrnorwl BFede ek méﬂwiyéannyetrbhﬁaﬂwmpD oS like.

according to the present invention, Dis CRl1l, nore

pTbé substityte@ldr unBiBstituted carlpnedye grap earbieslicarbatmoglf t he

metfERBHER. SRR S BRI PRy BB o B e ea

?%g%{:ﬁyg&u;%{}aﬁ &eﬂ& aER p%ﬂgwtﬁg&’ %%5”1%!2 Pt SR 8 SR My;
acetylCpreRioniiA o) lrRAZoY! JRUOS:- cnélueeluk@cycl yl, Y-aryl, - CONRORIO,
- _SO2NH2, - SO2NROR10 , -Y-heteroc cl yl, -Y-heteroaryl,

_ Sheypligyl, alkegytalkgmyl.yrippikyl. amp, aryl @é:l dietarpcyclig, alkoxy, alkenyloxy,
awlo%@k@y%lkﬁémm@hﬁk&iyﬁnﬂo g@‘ﬁ {ﬂ%'aryl&ﬁylammo alkyflthlo

stituted or is su Stltut one or
alkenyftiioo 20y 1tip, aniipbsyiie. alkeuyaaeroayloeykstitited amdmﬁ@h%w«;ﬁrbamoyl

and %bﬁ gkipY k?ﬁénh&r&&d%o@é cSy Qﬁ{?héw{b%dsu‘ﬂiﬁtﬁeéf n Egﬁplgér"?fe Slbstituents

'nClLQ%B%gQ?@ﬁt(F dfh ?'h@ Mﬁ%hwegpsder@&aa G OHRS: CAROPHRILE Mitro
groupsy&aho @fbupBEub&ﬂth@bP@rBhQstitutE@ Ao drbu (McRbiRb ra@rﬁho

n ccording to the
methﬂ%ﬂ? rd'ﬁfﬁefhﬂ?mm @ﬁwgﬁwofgﬁyﬁwaﬂm o varipug pfﬂt%qt%f prgpes such

enbodi ment of the conpounds according to the present

i nvention, RO and R10 are iﬂ?ependently H, Cl1-C6

alkyl, -Y-O-RlL 1, -Y-(heterOcycle), -Y CO2-R1l 1, or

-Y- (aryl), wherein Cl-C6 alkyl is unsubstituted or is
substituted with one or two of hydroxy or hal ogen, and
het erocyclyl, and aryl are unsubstituted or are
substltuted with one or two of al koxy, al kyl, or
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[0127] In a preferred enbodi nent of the conpounds
according to the present invention, RO and R are taken
wo ogenbmro with the nitrogen to which they are BCT/ERA@@003978

to forma pyrrolidinyl, piperidinyl, piperazinyl,
mor phol i nyl, or thionorpholinyl ring, wherein said
ring i s unsubstituted or is substituted with one or
two of al koxy, alkyl, or haloalkyl. [0128] In a

15 tert-fterycatiomitand| I‘armwfomﬁlnldMgoUpB)wmd graups (ragfing g -to 8-cation=

atorR S50 Py, BobTorlh s RbaRSD.nfifs e RhliYhy or-

butyteKy, p‘énty(omethemeyheptyIWyereptrylo@m @ergloky prouips (having 210 8

carbgﬂgwﬂ%téut:ﬁ'gﬁg vﬂglo;rgf g)h'%@t . %)belttregyggl otr% h%Q 9{%%* \SBrlog:(j oups

(sucarae amhsums«tqr naphddoxyrgreupswkichhean bemmdnauy shbautw;ecbmt acalkyl or

alkeml o?@%&ro%ﬂ%hg 196 4'?:%*1)% lkths: ahPded ]1 trﬁ’e ?r E@éedl'%)tﬁ)d 2-

oun s accéordin
orophenoxy, 3-

methmhhen@xyoarme@wweewf ﬁnmeﬂ[ydpi‘SU?XYI Zrabyl E@é’s Pl
chlo%ﬁgﬁﬂxw&hl&gpﬁéﬂexf Qfﬂ?&H @‘gﬁ? rzdéllpﬂé);p(ﬂeﬁm RAFPRFAY, an

I nventi on, I'S optlona itu eteroaryl

the like)t anyf alkﬂow PouPsdege @eem%u Bhe Atrheylatimdoxyl ﬁtmtnwgroups

(havﬂ@cﬂbdﬂ déaadn%térh@swhea%eﬁléthyumbeeﬁwlﬁﬁb Fl%pyﬁhloY'bU@tﬂ‘ﬂB qub)a{ylthlo
substi t ut ed on carbon w a substit
pengiio oqlnotar

BoAV greugy mxgqqrwybpthgxw[bonyl and the like);
substiUtda/dr- Lﬁé@sﬂiﬂ@dﬁﬁaﬁam 4 bMaRYIC éthyRB%amoyl,

d'mqtéy?%%mqvﬁﬁéﬁéﬁé%mwnsm@xeh%%w”' FURS TN b G St

sucteasciormiil,getyh ptopnpl eSInizoy! Grops) amd othiérsi S sel ect ed
fromthe group consisting of -C(=N OR42) R43 and
- Nﬁﬁaﬂdaﬁb-meaameddiycmhikyjrnyb&ahmw le,l dryl aﬁkybhéﬂetdmycﬂki alkaxy;

I I t the

aierifexy, Sveb e Elu . SERRYC. 2RE ahPrsnbond LRSI ararr,
subsgitvbert wﬁhﬂll&yﬂ grogpDhaving ©tooE yarbgr aton®,1alidshyyi drouss vothe torSraatbon
aton@h' VQ@%{%&? gr&[)pslt \Q@n ‘E{Hg’ Qﬂ'g?ré ?@ﬁ‘%@{ gc?cﬂ%nttc? thtete%Pflﬁt%@épemf ied
abowaubstituted with -NR36R39. [0135] In a prefer red

enbodi ment of the conpounds according to the present

i Fvaemmken of supsiityensp cambepng/oranwrs thanuaned The selbsiitiuppisygan be
the dddde o’}@}ﬁe}éhta preferred enbodi nent of the conpounds

according to the present invention, R7 is heterocyclyl

0@hé anaé RY of Wy 9F R o6k &¥int Héf@f@@h&ﬁanfgv@m ThE |ft§féh6ﬁial group is
or a

roup ConSIS
seloplgq §oi e, 1908 PTG 8T SRBGRAEHERTE P T CsHiHo Atstiuted
mercpeR K etidbly substithted RuGRE Naribisly §lﬁﬁslt|@1ﬂad sﬁilfbtﬁjl @BEdoRylates Warlably

subgifaS b e s Ao R s dehBlsoart Bt | o

substitugdd Ganﬂiarmyalahdvsmdw;sdbsﬁteﬁdméthem RebEddHaleas hitro, cyano,
sel ect ed from.t he E{l}?g"?’%@ml sting O -(CHa)O-

AZIdG, NI CHEACH T & @1yl , hal ogen. - S(0) 2al kyl
vvlﬁ:( %c{\'ﬁ%g@ﬁer ctaﬁyg_é%)l}% pﬁ'g?ee%?gg 5%& ﬁa éd % L{%Sﬁtgfqt%wep%onauy

en can
subsitvitest Garbracgde oPa hé@rmde ylavm@5 et kcarbgm: dignsnwicbiag: i s

o DA SRS L i gt o

cyclenppanediongydasiecdns. pr esent invention, R20 is selected
fromthe group consisting of H, hal ogen, al kyl,
af\k u3eg heredn,|a/ iygriakingpbstitited ofpHR ised arotip @a@s@subsﬂtuted oris
subs’ﬁld‘f&ﬂykh oridl dr¥RDFL, idBAothEFEnbadirferBhé RIYR)E! i ahdthiel binbddiMent
0140] In a preferred enbodi nent of the conpounds
one,dwe 6f fe??gs't't%?t'fuﬁétspresent i nvention, the conpounds are
represented by the formula A1 : and N-oxi des,
hydr at es, sol vates, pharmaceutically acceptable salts,
prodrugs and conpl exes thereof, whereinRl is sel ected
fromthe group consisting of hydrogen, halo, Cl-C6
al kyl, C2-C al kenyl or C2- C6 al kynyl, wherein Cl1-C
aI kyI c2- C6 aI kenyl and C2 C6 aI kynyl are opt i onaIIy

L T Y 1 \NZA o - o o
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are each independently optionally substituted with 1
to 5 independently selected R 8, R9 and R10 are
w0 paependent | y sel ected fromH, Cl-C6 al kyl, PCT/IB2006/003978
-Y-(cycloal kyl), -Y-(Cl-C6 heteroal kyl), -Y-(aryl),
-Y-(heterocyclyl), -Y-(heteroaryl), -Y-OY*OR 11, -Y
C2- R1 1, Y-C(OOR37 and -Y-O R11, wherein said Cl1-C6
al kyl , heteroal kyl, cycl oal kyl, aryl, heterocycle, and
het eb'@%nﬂgie" airdép@mﬁ"a@usadnmeroyambw ahditredn any-peptidielinked
chalifP& i SRGD FE%QL léés%?'eﬁgth ef P&ti\}\ﬁ%lﬁt@?aﬁﬂ&rfﬁ%ﬁor{ ?";hce invention

together wt e nit are a
alsq fﬁaFHr%F GeHaplyreptides wftc Fgnisenvative subsiaiutimSe CoageyVative aapstitutions

typ\éé’l@rn%ld'@jesﬁrbéiﬂttﬁtloﬂg wﬁtﬁn %ﬂﬁrlld %ro&é#bgggﬁélgﬁoda@ﬁ h& viinke0

i.ndependent |y sel ecte
'S°'FH*R!|'&% 8RdeHEINS; a§é@"ée peid and glitaicacid; @apare@nerg@mmrge Gering and

dofing;
thr & &@ lysrﬁlsbih\??tréiaﬁ g?ﬁr?n?g}gnda%hénzla%n@r?%ﬁd to 6 Vi

i he(terﬁﬁ("RbIblﬁd) Voly@épﬁd&r Peplibie ﬁéérﬁlen@ CsWisk§ H&r%%f Fefers Ito a

oli endent H&){g ng: al k wherein Cl kyl 1s
P VcE’SP Felg RPPEYR SISt Which ethey %{FS NA NB{URIPesUFing countbrpartor
haseneln depeeated of pirlfied %ﬂiﬂ‘,@mdﬁerﬂ@ﬁﬁiﬁﬁj hélGratl)PaécBﬁ\pEﬁyeﬁ’ Y.,

il AR ST a0 CRber semBPiANy ecahethe

pormeewmr pentrcerftagmnt rmo¢§de;2éwwdrm" v%rearm atll€asd70%, by dry

r I ren t he ounds according to
e o PR TR hD S g iRy vitn whi
is ngturadly sssooigtentt RrbferaBly-OpiRaition ot arpdl@septide (or peptrde fragment
thereé) éahﬁ& ﬁ-gvgﬁﬁ%l % ﬁﬂgtgsrt g@?’ y%»fr@awa eraé‘y&\(m Sé%l ang fgost preferably
at leggt %éIYICW waight theuolydeptide l{orlthe pefide frdgmentdiesrtbfy, respectively,
of tR&hF&HiEH 'ﬁaus foP é?a?]}']rd)l% h r?rﬁﬂrg ion of ﬁ?ryS{E‘P g% %tt le%ft 8@‘? more

rese

ounds accor
prefe@(rgg'@t KROFAW%. apgimash picfeyakiy) btleast Q9%clbyiry Iwenyhe polypertide X.
Srndé@ﬁ&ﬂi’é@ﬁtﬁg ﬂh¥t |§ %ﬁ&ﬁr‘bﬁ s%ﬁes{,r L ié |tjs'P1afi.‘rrepr éﬁ%{egqrorr}the

diment of the conpounds accor
Compﬁ'o%% rhahnatw"y accompany i the synthetio ndeqptléerbé'lsplatﬁdé'
%i to 5 |ndependentI¥ selected R. [01 46] In a
pP‘Er’ 3teiPQlyRsatide von periide fragmerthpidhe inventios sraiba gbtained Her

exarmpleSl@,n extravtien frbrﬂ@ na‘R]ral' s‘é)urc¥ (é Be?rﬁh%éﬁlcerls)oé%gp'ré%@ﬁh |0Ya
pendently sel ect ed [O

recopa MG et Pesinits BPRARCR o EYRTES e A polypepide
that m:mmmbeagm b @ellue spPsterm AWfferdnt rremtth@&sbun%%@om Whith 'uterféiuﬁ@hy

°”9'“?‘%m's 'I']S%l%sgl%ccé@snﬁs b ehssouy B %gepérweﬁw)ﬂh'c%nafura"v
accor(nﬁaﬂg)t} NR8 @e g2 ohidation ¢rdadyi HRDS @@d@ﬁlﬂeﬁl%g Gy appmﬁrgtgv

et Eor S DRI Be ek B By edsp B s PLO

analy#ierein n is an integer ranging fromO to 6, j is an
|nteger ranging fromO to 2, j is an integer ranging
f Ao risalated DHAG indeithiee (1@ aiONAthattdajdins seeuenaaatoy ideatiadl to that of

o RSl B 1 B SRERUCLIR G AR
sequeRge (Rtide ﬁDNﬁ of gpleatie ONAY).anPNAdregob aideast nse st thagends that

flan{¥@b %en&b‘&ﬁé)nm%‘tﬁer INAbF Eﬂggbg &5 grgangﬂ in which the
gene W%@(\WR@%A of lmwgﬁﬁ occt(i}ﬁ%?t&i%%ﬁ@oremlms a

reco&lbiﬂéht D?}%%%%ﬁé grgd %X%oé?ro g’lg_gf) %‘gt@ongugly%wcetmg plasmid or
virus, P@L\% hopeRRYyic Byt aaqrakalx@mwmamte wherteirmalgo ingludes a

integer ranging fromQo 6 and i is an integer ranging
from2 to 6. [0148] In a prgferred enbodi nent of the
conmpounds according to the present invention, R38 is
sel ected fromthe group consisting of -OR37,

Q al kyl, -(CH2)n(5 to 10 nenbered heterocyclyl) and
-(CH2) nQ(CH2) (5 tol O nmenbered heterocyclyl). [01 49]
In a preferred enbodlnent of the conpounds accordlng

~A N o o

e
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(CH2) n(heterocyclyl) . [01 52] In a preferred
enbodi nent of the conpounds according to the present

w0 poogfasdoen, R39 is H or C1-C6 al kyl. [01 53] |PCHIB2006/003978
preferred enbodi nent of the conmpounds according to the
present invention, R37 is Hor Cl1-C6 al kyl.[0154] In a
preferred enbodi ment of the conmpounds according to the
present invention, OCi 1 17 Ris selected fromthe

“sepeyeisUpolcwRsiush BB GINM(e:Grabiog e NOSOR 9a i +1C1 2 16For. 14) where-

the éo'ﬂesktgr eﬁ&‘ﬁL DA RADRHSTEM tﬁére%%%@@é@%qﬁence a %:gomlc

acco e present I nventi on
frageerythat Iq s algdstione af the dpriinccapnesitsoirioment of SONAer genomic DNA

procﬁf&g@93}"Mﬁ'{]&ﬁé‘é’&%ﬁma&%nt@ngéﬁcﬁﬁ&tIaék@‘é@%Eét%e OR%Q flafking

erred di ment

gengs; @H@%IH@@" Hagwedithay lacéss gHeash oae ekihe flankingtdenes: aF%‘\ prcoding

a noq-na%ralﬁr ock@hRBprotdth SudhrR &6 prRtERp fHufd tor %gﬂh&ﬁ of 2 grven
mpounds according to the present | nvention,

proterp@%gqgjegr%rd whigh isc deggneyaisyvafiantoba CBNH A p,p@mralléhoccumng

nuclelR&cRiO P autbH, RMERHEE & EcombinBRt HitRERIsehiitiRB A s de7of a
is seiected fromthe gr oup consi st ng of H, haI

hybiis) 9gRg, Le- K3/ gene. eReRiaga Hon-n ccurrrrg ;pgﬂern Ago inCluded is
a recombigdr DMNAVRADhclude¥alwithaA By of SER B MOs: 8-5. Ql willhe apparent

fronfipé greagina et ol D doeS natyan 2 ONBBLSHEY arhentd et to

milliomeof@ther DNAGHolByLIEsOAMShin IforhaahmglencDMMdr gememic DNA libraries or

het cl yl nd, het er oa are .unsubst it ut
sengis A elettan FdFniE B Sfbie, A ErttigRy Bihlogpciop o Bran
eledraploatticydel slicel 60] In a preferred enbodi nent of the
conmpounds according to the present invention, R7 is
s &b eiegcbberéin ot furtrationpl drapmentheil & YEIRG isef fragmembbidhe WEIH that is:

shor% tﬁn @é lrf%l éencqﬁ%'hﬁ%@]{ﬁnc{ réarggag E@a%‘ﬁi"ﬁ gepgygtl ¥t k:30%: 49%: 50%
B0%ITRYA: B0% S50 OBk 99%: 000% STRAaTE) ctthel bRy of iheciulbiength
pohfgeptfae% Eﬁémb%}l&'ﬁ%{?ﬁﬂr&yéég IEPbf rhtére%ﬁ tﬁrﬁ%ﬁéﬂ@éf Fe@t e

OoXy or ogen, teroc

madgrfy erré@recrf@%nombmnb ybelissel nroteeliticioestive metheds en IJ-%/ tegted for

th Méﬂl RNéhaRfoskierivel igl kyl, or haloal kyl. [01
© IR¥n aaprogferrlecylgdnb%r?ent of the conpounds

agz\g QEEd REteihO” dpEr%bI?ﬂrﬁﬁ@l'\tasJ Jﬁbﬁéﬂ tfo@Goding s’e\ﬁlﬁbn@é Of iffefest, means
i nde gndentl sel ect ed [gomt e group consistin

incoggar Ing %3 pe qtﬁ copstivet s thal prre ?obcﬁél@' sequencegrn trﬁe gl;_enetrc

constircl BfRIcEVENCHSHIB, exprés§iol ofthd coding é&jughde. and
-Y-(heteroaryl), wherein Cl1-C6 al kyl is unsubstituted
olUnless sthbstiset d&ﬁedd,vsilltdsnhomal and sicisatifaftedmyscirserd hexin have the same

meanﬁ’r 8 St;gmn%w?@ tn grsgoog L%ré grdi ng@rgllrl ﬁﬂgnhr{stgr rrﬁc%rtxrgfjn%/reﬁhon

pertaink.oygasea lokgdnflich theharesedt Idyd:ume{rﬁ,jncﬂ@]mg aefiaitipmse imgiraoetiol.

Prefiénﬁgg grte g %#a@?ra%%gggg%qﬁa{‘ déltﬂ?lﬁ%h &ﬂ?%sp{rﬁzrﬁggrials

simitar pr queraletnbtqusﬂnlashelseobheeelatcalabﬁ ealactlo teoprastige or testing of the
preééYuf (ngédtﬂh ”XL 81“9' Er'?ofnl; dbé?é!rlt mﬂlcﬁﬁ&réz g&%ﬂxts aH@BtﬂQPJeré?é(Aces

menjlnseﬂb@qrem @feemcwpona@ddmeierwe@uthﬁrr1entlr@rye Tbe matﬁslalsr methods,
and%ﬂﬁ%s d%klgégd hsﬁérn had ﬂ@étllégrle o and Rdt n#t@nc?éd% B ﬁrrnrtrﬁg

ment o e conpounds according to the prese

i @fl?ér"tféa@urres W%\%n{a@é 6t B6 irikdnfidr0oBlgl P2 &dd 1D &eﬁaratrons

preferred enbodi nent the conp ounds accord ing to the

SUbﬁP@%a&YIF“”q'?% Fﬂrloﬁﬁ OPPFP' P%arlﬁ'ﬁ%‘ﬁb%'l %@@@%f@mé@ﬁ WOW'['Q)l

desbfidtioh,Tfrotn e REkAlih@HarRRaE tHedMimef t he conpounds
according to the present invention, Ris thiazolyl,
pyridinyl, pyrknidinyl, and 0n1dazo|y| each of which
'S preferably unsubstltuted or is substituted with one
or two of al koxy, or alkyl.[0166] In a preferred
enbodi ment of the conpounds according to the present
invention, R7 is Cl-C6 al kyl, unsubstituted or
substltuted wi th hydroxy [0167] In a preferred

Y a1 o N a e
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R37 is selected fromthe group consisting of H and

Cl-C6 alkyl. [0171] In a preferred enbodi nent of the
w@ompoemds according to the present invention, P€TYEB2006/003978

conmpounds are represented by the fornula A-2: and

N- oxi des, hydrates, solvates, pharmaceutically

acceptabl e salts, prodrugs and conpl exes thereof,

wherein RL is selected fromthe group consisting of

hydrogen, halo, Cl1-C al kyl, C2-C al kenyl or C2- C6

al kynyl , wherein s I < kenyl and C -C6

al kynyl are opti o&?@@déﬁt@%ﬁ%@%& is selected

f Figntiba dgpixtipn oidhs chénmicg! sifucttdresof rbmeeerﬁaﬁveFdexsies of

gen%ﬁal &:};ng e\({)l, 85” @36?,(&%%%?5' Sh @ﬁf é gnig)us% of 9(%?14 Yor the

synthebis@f (fhatkimcycl yl ), - C(=0 ( het eroaryl), -Y-(aryl),

P ER S Yasletomatprabh i §feds dacirpmemhrafSRIBe
reactﬁ@&hlﬁ@fé@f tA8 Ay dPoR I8 .of IhAEie iabid Glscpbxiat kY the VEMH mf Rhodotorula

| e and heteroaryl are each independently
g’”tﬁ’ﬁﬁ ﬁ@ﬁggf9 T&bstituted with 1 to 5 independently
sEig@ied depictiiPoftnd cﬁéﬂlcafﬁrdcﬁﬁé‘@@ﬂ" ?::gﬂ%% f&ﬁ{e%‘-‘d@lﬂg the

fromthe group consisting

hyd(qgsgﬁa ofdinR |c5a0ld biseroxige) by tthléﬁhEQfe‘?hy@ithrylp )g/utm/s UOFS Y-0123).
Fld. hgg @rdéﬁfcﬁbr) of the bﬁb%&a@tn@%ﬁxre o?ﬁch@@%m( Bﬂtﬂd é’&ﬁj?spondmg to

1, wherein - , cycloa
the ﬁ@l%r"d}% pedle Qeaereteldeﬂ@mg élwflO'yaISeOféa@th@ptd mmlebylde by a YEIH.

The%&ﬁﬁiduh&'%gfb 4 Hﬁﬁ,ggy_@r (15508 O%%gg&%?%nt ly selected

and taken to er w the nitrogen to

\Mﬁg hs 'ié"'&Ves%fc%oﬁHa%‘H?%’e HATHA ﬁﬁA@QQﬂ%(f)Fé%@%ﬁ' \bélctof }JQ&! to

a heteroaryl ring MthEIn S optlona

gengtﬁi% ¥l-tHod éransfvrm@t%(ﬁ@mmﬂ@ Lipotytieq exmasguc(mye)qtor with Hp4d
pror\f@%ﬁ@\?lqu tﬁgb%ff’élbr%c[%gsgﬁmgﬁ AL holsQeRtion l| bglb e{'ra%%‘monﬁ of the

occurrence 1s
hp4d pranotenand kiR teriieater andCif-uGeiual rkgthcucm Sitps lawaltdbllgrfor the

,nsém&l&, ha%ggéé%‘zg]a % md?ﬁ referred enbodi ment of the

oun S present i nventi on,

P M OVE M

genftate ¥L{Tisa cbnanaierm@nﬂi? R]es’dnntum mz@rfmrsitegl ireiddedheraniuesites

S ordin o the pr.es invention
ovedfe, £ TRRHR SERRELE P chORoREERS e YR S0 PS
ternfimdtogen. [01 75] In a preferred enbodi nent of the

conpounds according to the present invention, R4 is

f Figs:. 7Aend TH @6 linergraphs sHosuingettie enbntibsetzotiveofiydrblgsis of trans-

T A T T e
chafitje ir?ﬁztoabdami'atiﬁnflbﬁek NRIARA (D en?iﬁ@ﬁiéé‘rewitllw Sﬁiéglﬁ%ﬂ'%orms inan

et er ocy.c -Y-heteroaryl, -S-aryl, -S-Ci-
enafGepveToae eattes; BlgthyE Shaatoriste AwNakolksac et diRisnt ates) but

only@he(d tied Ky énarttis@rie eimed, durinh %@%V%%%n@érﬂon@f fhe epoxide.
optignal |ly_substituted wth 1to 5 i ndependently

h
In thigglce 80 R, 5713 Pelon, thenbiacailys e adioos alsdaiivaiRg ropragkass
besid@AMOMAAS nages b4t draph TheRfcPSiiiged Hi&?d?élkarbaﬁg fefers to a

selected fromthe n};roup consistin I ogen

percentags vgthqlghtgfx £ the aqusopsy ctlm“s@gmgon matrix. The

value%f 'ﬂ% ,%r@@h‘tﬁéé’ et Welpﬁtt ﬁrbgﬁzgi/ellyg&w %%mafe& fﬁ?’e etp% ,"%’”e of

the mw@erﬁldkxfwelgbt @fm@lystmrwthe isubstrate bised tndhe diotangsformation
r f

s nfFte i WRPop o BREHGREY aft o SR E on BBl i oy brpcges.
substituted W|th one or twog of al koxy, alkyl,
hal oal kyl or (CH2)j NR39( CHA'hO(CH2)i OR37. [0178] In a
preferred enbodi nent of the conpounds according to the
present invention, R7 is selected fromthe group
consi sting of H, halogen, Cl-C6 al kyl, -SO2NROR1O,
C( O)(het er ocycl yl ) Y (het erocycl yI )

o, o ~A P~ - P~ ~A P~
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IS substituted wwth one or two of hydroxy or hal ogen,

and the heterocyclyl, and heteroaryl areunsubstituted
WwW@er00an0e903ubsti tuted with one or two of al koxy, PEl/kB2096/003978

hal oal kyl or (CH2)j NR39(CH2) nQ(CH2)i OR37. [0180] In a

preferred enbodi nent of the conpounds according to the

present invention, R7 is CONROR10. [0181] In a

preferred embodi nent of the conmpounds according to the

“Fig.piBeshent thesreamitiooeric Betassdf ReQiR2R)iBdagemrdds{IR)-ID at different-

con sellect ed fromthe group consisting of H Cl1-C6 al kyl,
NVEEIeR- 1, -v- (heterocycle), -Y1-CO2-Rl 1 and

Fidee PA.ahy S B el s Seotua BBy Pt Gpnlpropene

oxidefdyi recarhibiyars hbst sttaifsachnsfdrined with teoY BIHs o Rhbdiaspotidium

toruf?f‘%séfnder@ﬁ/)o alr%ﬁ{(%g?f' %ﬁg#ﬁg%%‘kgéggﬂclo?d?ng to the

ese tion, RO and R O ar endent
P EfeB B anh S Snhotns B et b B aporyitess tn (RfD)-23-
butan¥dioRby RhodoYoMa&\:yI@ﬁmENGV@)3208Y¢@C@7 Bad Rhadstorula araucariae
al kyl i's unsubstituted or is

NCYG, Bif?rr YFLﬁ B) WTF%‘G&%;%% <arwd'n8$ wit) §hadsd @rcleandiigangdle dafg
poirkd) 8n 8E3HEGrASHY Sthotl thedhaAngédin c@ﬁ@erﬂll’é%h%séﬂ thé’bﬁﬁbaw aéthve ID

substituted with one or two of

progyigtsatitihg fime points-ngicairg @@cﬂmyﬁ@@@qg)thm y-qm(asg]lm%w@
shaldEdismbRALsRIPRRAUAE Béln@s irt é’a%lh%gwp h@%ﬁQ fHinfdic e&cé%@s

present invention, toget er wt
("een) ertlaﬁg@ﬁmd;oma&ma@twew@«t ﬁwedtmeamts nmdmte@oweogams
het er OCXC| yl ring or a heteroaryl ri niﬁ wherei n sai d

r Figg- 1QA apdi 185&”030’ the agymmatnéatlor{ i B-apaxybuianes te (R &
2,3- Smﬁﬁé’dl tre%n&ﬁ%t&%%f)éa}tégﬁx LEE@ Wn%\ Ql?c#(e -46NSmRe %Erpegéing the

Il nventi o er wt
YE'Hlfﬂoﬂb@éququ(ﬁfﬁf@W&ﬂhey#%ﬁ%N@M@&‘rﬁi‘d (Fig. f1OANard Rhodopor/dlum
I
torufR¥es %@r‘a rLbCLF§ \P'oﬁ‘?‘i ﬁ-* %3‘1 oB) Hihgfi%@? dé @nﬁ%@?&lth B¥dded
CIrclan@uulasa amcmnenlgle |datespcsmtb)sm|aauh gthphi showdhe cbangesm of

conarf@ing i poriedlly A0 auclt s iR e oRPRBishlbE e x

axisiamddime rigit,y-aNROE@DA linss with shadsd dlamumd-bleapﬁdcuaba points) in each

01 86 " d,enb t of
orarfrteuahe Sliomese s drisgss20RE T BEBrY SPHoLhEr B, Dehtre
timequnint® intiitateay en thepradent ed by the fornmula A-3: and

N- oxi des, hydrates, solvates, pharmaceutically

aEl@eM F150% mesgdapb shq»mogrthg $yanotysisasfiridexe oxidedsyerfodotorula

s 1G0T LA RS T RS L P i

shadéd ditos g@?’]fa)ﬂbhi tmarr@leacnata @amglsawcﬁw lth?él d:l‘tatmbgﬂ }Mdnb?t?]trdtlenéof
en IS selecte rom e
the (#%ﬁﬁe figs 2oty 'Hg'c dr&“&ﬁ%éé\’f's hal o, Cl-C al kyl, C2-06
ST At e@r%qf\%ﬁ%w%grteg@mrpb{ﬁﬁﬂﬂn%nw%e@efgar109\
and mszA t&ﬂb’@ﬂh@r@tsfe&ﬁﬂ@stlhg {117:4 @mucfézwrcaasé%gof% (Hho@b ofidium

toru By NG 358 0 Flar 128 2 ]

#%% Hsmcip@ru@smu@”ag@asa VQF§ \é OfgRdFia.
128Pénd #691 @B@é@%f)ﬂlun\!\ﬁﬂb&b@nﬁm INC YD 311 79)] C%r 1@@}; 'F“oilthfeQeactlon

is Hor erein CI-

W'tha’érﬁQ?nlamPyd@%@ thet am@wt ogwde@%@wdeemosmwh Nasaisad rq:pmpared to

the &ﬁg,er%% nkrom the group consisting of H and hal ogen.
[01 87] I'n a preferred enbodi nent of the conpounds

aFigo*iS“ianhﬁé)gr%gﬁ Rt BREWS tH MRS 8 of lﬁdét% SRIGH BPRL-602 HmA
hal ogen In a preferred enbodi nent of the
conpounds accordlng to the:%gesent invention, Rl is
fluorine. [01 89] In a pref®rred enbodi nent of the
conpounds according to the present invention, R12 is
unsubstituted Cl-C al kyl or unsubstituted -Y-phenyl.

[01 90] In a preferred enbodi mrent of the conmpounds
according to the present invention, R20 is C. [0191]
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Rl, R2, R3, R4, R5 and R6 are independently sel ected
fromthe group consisting of hydrogen, halo, Cl-C6
wW@bdylogoo@2- C6 al kenyl, C2-C6 al kynyl and NR17Ri@1/1B2006/003978
wherein Cl1-C6 al kyl, C2- C6 al kenyl and C2-C6 al kynyl
are optionally substituted; R17 and R18 are
i ndependently Cl-QalkVMl; Qis O S, NH NC 1-C6
alkyl), or NNY-(aryl); Dis CR11, or NJ L is N or CR
at 2u%nestiwelght selbiGhding GajuBl 00 s%eiﬁgwe*ght ‘catdlgstp Amchomimindene
alo, -CN, Cl-C6 al kyl, C2-C6 al kenyl and C2-C6
oxi t kynyl, wherein Cl1-C6 al kyl, C2-C6 al kenyl, and C2-C6

htt%qéé% '%Pl‘ﬁ&%éb%‘%sgf%"}’iﬁh@ﬁ‘¥$”ﬁ'yﬁi§t°é|‘rt5’§{78|°§$'|deé‘h%“"

subbtedte lazaling! alﬁﬁfS%J%t Wwaight oeu%gm{g dfuheechtdilystin Ihd &gudeous phase.
i ndependently selected R; Yis a bondmgr is -(C(Rp P

) Ftd. N64s a Whegraph tliatlsﬁom therttoﬂ@%itlonﬁ bt bnbmlcﬁner&rnic&s@ts at
..each occu_rr ce i g g,ndently Hor Cl-
AiSTRE COnPBerT A e YSrBRE e odBat PG RGN Sgsiene
oxiden a preferred enbodi nent of the conpounds according
to the present invention, X and X1 are both hydrogen.
[ BR3P id alive aphehowitg @Iﬁ@ﬁyﬂrﬂ?ﬁé of)(f+)4u|‘i\@n§r¢érw<2¢!béilde by a

accordi and R

n esent invention,
wild dyne Y%E%@r\’&ééﬁ?’?’?gﬁplﬁ?h’ﬁd*%%%m%? 0194] I n a pr ef erred

Eb ﬂ? of the co unds a\ccor ng to the ﬁ)r ent
W7 onnearapt SgHPB g sl ByeA crpBwesm i By a
Yarl}wﬁé I#fdlﬁl@a eahsTeinnaR bx&%s&h?* trRHRRIMR g didfsRI R B?hb@osgbﬁdlum

Eﬁf i nvention, is flTuorine or "chlorine.
toru egl%)g S L lehdBd ment of t he conmpounds accordl ng

resent |nv ntion, R4 is hydrogen_or
Bt ol By 6 HeBEfon o e, RBies Ael SARUSERSERECOD NRS1) of a YEH

encEAHIRLETOINA A SRIK g atmvdoﬁ§p6ﬁcﬁﬁﬁ FHfuIbﬂ¥§ Birhif Eass%heh Sccession

fluorine or chlorine. [01 98] In a preferre
no. N3 1R )rbf the conpounds according to the pr esent
i nvention, , and R6 are each hydro
[ Bigsdie ona gopictvaicf doe e R seapnon ¢SEOMEONRYZ) of a YEIH

enc@d‘é‘oodﬁém@A Herivdderrdh 8 81¥dob ﬁkl)’\lrfg:lfn‘) Qofguloﬁﬁé Straif A%é‘sﬁgﬁ%dfarceégsmn

%éou? consi sting of S,
no. NIOFS( 0§71 (#4pD200] In a preferred enbodl rrent of the

conpounds accor di g to the present invention, @%{
[ biglo 120 isna flepictier of dle mwaﬁ\s,lnseqwn@mésg@wﬁb 3) of a YEIH
[ 0 p ept 1
e D R Rh PRl Dalighim g g eioned
aCCQS@anHp NCEest79 @Heai on, RII is H [0203] In a
preferred enbodi nent of t he conmpounds according to the
pFigs &1t isi andenictiom of the amipe geidnsequenct (SER W ;b?@ﬂ)e of edYEIH

oro B0 RN TR A 8 o P s

accesgsionte®. b@%ffo&‘rﬁﬁs(#aﬁbor ding to the present invention, Z

is sulfur. [0206] In a preferred enbodi nent of the

cbigo A2nigsa dlepistion 0f the amieo @cisssenquenoe dBELOID NB§) iof a YEIH

7

e
NCYsF 38&h(Car®sént i on, R40 is H or C1l-Cl0 al kyl. [0208] In

a preferred enbodi ment of the conpounds according to

t Fig. @3eiseatdepictiemtof dne aRBiGo aucid Rémleac@ (BRAe iz N6} lof a YEIH

encd b By neEa de k) € (EbRddB CHpRIPER) Prablifans var

neofoonpasifstrainadi7T& 7y assigned Cedbank advession noll XAMASEB708hd
N- oxi des, hydrates, solvates, pharmaceutically
acceptabl e salts, prodrugs and conpl exes thereof,
wherei nR7 i s sel ected from he group consisting of H,
-C(O NR42R43, -Y-(aryl), -Y¥Xheteroaryl),
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C(O-(C3-C10 cycloalkyl), -C(O-(heterocyclyl),
-C(O-(C6-C10 aryl) and -C(O - (heteroaryl), wherein
wo b@7aéorenent i oned R7 groups other than H ar ePCT/IB2006/003978
optionally substituted with 1 to 5 independently
selected R38; R4 is selected fromthe group consisting
of H and halogen; and T is selected fromthe group
__consisting of cycloal kyl, heterocyclyl, aryl,
T hdtier #hiig/la @ambtnnaafymala«mhc awbbeqlfenwl(SEQ B NO: 7) of-a YEIH

orBBbA 9B DL Y £8P RS RFRR Fpepgesson

no.dNCY M@ (#aspor ding to the present invention, R7 is
sel ected fromthe group consisting of H, C(O) NR42RA43
arfdg.- 25 (et demetroyrl of, theheueeotide YseqUbrdee (SRQYID) NIOS8) of a YEIH

i.0 i tut 5 i.ndependent | .
en3Brg PR tertbhom ) Rfedlsogridivgrtodoidiss Sef mariodhed aesssion
no. NCNDBt8is#aycording to the present invention, Ris

C(O NR42R43; [0212] In a preferred enbodi nent of the

c Figro261 dks aad@md:tdinngf the hirgeqiide stjucht®/ €SEQOID NR¥S and YEIH
en to which they

h th
enci N AACL TG ACkheAasPaugiunyPrioks SValR (ehianedagesssion

no.rumvsjwm#mplly substituted with 1 to 5
i ndependently sel ected R44 substituents, with the

prFigy.i 20 ig laadepman aordh&%c@bﬁdér@qurce @' N@rbﬁef a YEIH

ni,tro irectly throu nd oxygen. [021 In_ a
e"CBF"é‘?e?ﬁg' é{%}%‘; nET af PO Th o %Q%wm ey (egwgned
accREISIENd. NCVE B TP (9B, | S hal ogen [0214] In a

preferred enbodi ment of the conpounds according to the

pmeza ig avaapidtion  of Rhé siutleddd Bequdriédl@Ed M aNO:11) of a YEIH
epbodi ment _of the conpounds according to the

ed
e“CBP'Qg é?hrNAr fervediteom atwdeérmm@ grajcariae piraig dagsianepyaccession
no. Noyd of 5 6: and N-oxides, hydrates, solvates,
pharmaceutically acceptable salts prodrugs and

c Fign| 2< @5 atdepictioh . ofvhe rRiclRofile is8 @&lceC(tseb frmcrr@trb)e of a YEIH
encg oup onsi sti ng of hydrogen, haI o,

gerved frgm acervafaepess Cmﬁe%«am&&g%ﬁWmcessmn no.

Ncﬁg@gﬁm ~and C2-C6 al kynyl are optionally
substituted; R7 is selected fromthe group consisti ng

oFigd, 30ha) amactr@% &Gh@'dﬁ%leot:d&%e@éﬂ%%%‘%e( 1D NO:13) a YEIH

het er oc het er oa

enc&%’ﬂ@ 5&’{% derw?d (f'IQét ) d@%ﬂlcy@ neoﬁorm(anetver beefoinyans- (smana H#TT7)

Al al kyl, -SO C1-C6
ass'?" flbé‘ag agg%ﬁ;nqﬂxhﬁ 56@\?-}29 ~ SC2NRORLO, COZRO,

8 PP Bt BB U o g s e

encgging ¢ derdeegcirem n Rhpdeterwamycilagirossasitain (assigned accession

N@q@)ﬂyge( ~optionally substituted with 1 to 5
ne- I ndepen ent%)g sel ected R38; RO and R10 are
i Figle 38/l kablg shavtieg thechamalegyt dtdhey awine avichkevsitafyegasifepbiide
I yl), -Y-(Cl-C6heteroal kyl),
hydr_%;l?: %F@C{t;&% ?"Y?”}(ﬁsé'é‘)r(tg’gg@{ l?r ), -Y-(heteroaryl), -Y-OY
CFiglL 33 s a fabEORhdRiidg the-Hon@)I 6y & ThandcledfideH&vel oflyeast epoxide

e IGRE YRR SoyleeAiE 0B Cari “are cach o onal 1

RS s ecHte d AhiRT ol g BekRERbaR e bneRE o RSP

SEQu N@hﬂ ey Ragienabf 50% el gfesten |ele|ﬁ15yéI &12 ke %\ﬂd}dénﬁbalrdnn@
i I rin n
acidgrS IR DAL ot b BV et e erdesduedbi.

each R20 is independently selected fromthe group
consisting of H halo, - and - C(OOCRLl7; Yis a
bond or is -(C(Rll)(H))t-, ereint is an integer
fromlto 6; Ylis -( C(RL 1XHV; and R11 at each
occurrence is independently H or Cl-C6 al kyl, wherein
Cl-C6 al kyl is optionally substituted. [021 6] In a
preferred enbodlnent of the conpounds accordlng to the

oy s o o



is C(ONRORLO; [021 8] In a preferred enbodi nent of

t he conpounds according to the present invention, RO
ware7Ri®74 aken together with the nitrogen to wETIB26E003978

are attached forma C5-C9 heterocyclyl ring, wherein

said ring is optionally substituted with 1 to 5

i ndependently sel ected R44 substituents. [0219] hi a

preferred enbodi mrent of the conpounds according to the
Consepedisequence matimandRegions Yurtwidngoheyhialytiviradeira-asai d

naicale o Biciertiraple BB 9858 of Besopas ted FeTedivarga b U

and@]b@sidteﬂway d-ﬂGXF! gepresEs ﬂfésreg@ﬁ of fﬂi\j\ehrtg(yiamdnhmlegdsf&ﬁ@ 8hzyme.
i nventi on erejn sa
sXNxgs ﬁ?@sépﬁ‘ég%l g§nqt§ 'B‘é{? ?%ng'r? %S’%YQEQ'??%@@O‘*WWES ‘one

Cl-C6 al kyl. [0221] In a preferred enbodi nent of the
conmpounds according to the present invention, Rl is
hal ogen. [0222] In a preferred enbodi nent of the
conmpounds according to the present invention, Rl is
fluorine. [0223] In a preferred enbodi nent of the
compounds according to the present invention, R1l7 is
selected fromthe group consisting of Hand Cl-C6

al kyl. [0224] In a preferred enbodi ment of the
conpounds according to the present invention, R38 is
sel ected fromthe group consisting of -OR37, Cl-C6

al kyl and -(CH2)n(5 to 10 nmenbered heterocylic),
wherein n is an integer ranging fromO to 6. [0225] In
a preferred enbodi nent of the conpounds according to
the present invention, R37 is selected fromthe group
consisting of Hand C1-C6 al kyl. [0226] In a preferred
enbodi nent of the conpounds according to the present

i nvention, each R20 is independently selected fromthe
group consisting of H halogen and -0-(C 1- C6)al kyl.
[0227] hi a preferred enbodi nent of the conpounds
according to the present invention, two R20 are H and
the third R20 is selected fromthe group consisting of
H, halogen and -O (C1-C6 alkyl). [0228] In a second
aspect, the invention conprises conpounds of formnula
(B), which are inhibitors of VEGF receptor signaling
and HGF receptor signaling: . and N-oxides, hydrates,
sol vat es, pharnmaceutically acceptable salts, prodrugs
and conpl exes thereof, wherein T is selected fromthe
group consisting of cycloal kyl, heterocyclyl, aryl and
heteroaryl, wherein each of said cycl oal kyl,

het erocyclyl, aryl and heteroaryl is optionally
substituted with 1 to 3 R20; each R20 is independently
sel ected fromthe group consisting of -H, hal ogen,
trihalonmethyl, - CN, -NO2, -NH2, -OR17, -QOCF3,
-NR17R18, -S(0O) 0-2R17, -S(O 2NR17R17, -C(O OR17, -
C(O NRL7R17, -N(R17)S2R17, -N(R17)C(O R17,
-N(RL7) (O OR17, -C(ORL17 , -C(O SR17, C1l-C4 al koxy,
Cl-A alkylthio, -QCH2)naryl, -0(CH 2)nheteroaryl 3
-(CH2) O 5(aryl), -(CH2)O0-s(heteroaryl), Cl-C6 alkyl,
C2-C6 al kenyl, C2-C6 al kynyl, -CH2(CH2)0-4- T2, an
optionally substituted Cl1-4 al kyl carbonyl, Cl-4

al koxy, an am no optionally substituted by Cl-4 al kyl
optionally substituted by Cl-4 al koxy and a saturated
or unsaturated three- to seven-nenbered carboxyclic or
het erocyclic group, wherein T is selected fromthe
group consisting of -CH -Owe, -OEt, -NH2, -NHW,
-NMe2, -NHEt and -NEt2, and wherein the aryl,

het eroaryl, Cl-C6 al kyl, ({é%ﬁ al kenyl, and C2-C6

al kynyl are optionally substituted; Wis selected from
the group consisting of O S and NH, Z is sel ected
fromthe group consisting of O or S and NH, X and X1
are independently selected fromthe group consisting
of H Cl1- C6 aIkyI halo ~Cyano, or nltro mhereln

I g, I B 1 I T L T T Y | o I Y 2
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al koxy, Cl-C4 al kylthio, Cl1-C6 al kyl, C2-C6 al kenyl or
C2-C6 al kynyl, wherein Cl-C6 al kyl, C2-C6 al kenyl and
wW@200006®@Ikynyl are optionally substituted; RL7PCHIB2006/003978
selected fromthe group consisting of Hand R18 ; R18
is selected fromthe group consisting of a Cl-C6
al kyl, an aryl, an aryl (C -C6 al kyl), a heterocyclyl
and a al kyl), each of which is optionally substituted,
or R17 and R18, t albdTAIbERDESCREPTIONA conmon ni trogen
to which they are attached, forman optionally
s Yegeustaspeats f theinvension etredesaibeddelsw. het er ocycl yl, t he
optionally substituted five- to seven-nenbered
Nudlgis AgidMpjecyles opt i onal |y contai ning at | east one
%ﬂ tY nal annul ar heteroatom sel ected fromthe group
SiYEtH mificls ag mejecdesfdherinvention; of thaseaiseldtfor he vertion,
canPeQDNAC §80nsé DNE, gfntheHc DNA&Nor RNAHAHQaR badYible-stranded or

h al kenyl
smgd%sqag?dgqi a%n %}theerr %%ﬁé?%yw@ngse@e sgﬂndgpgégmog]tqs 9f thesye molecules
are alsb sbngideratwiBin the 3tdpd of idiavantion, aRd gan Ségiéﬂaéeifﬂcby%r example,

red car clic

sat urated t e
the BB B8 (P LB S 5 s S g esticton
endgmerieases 1Y% tisdriutlgic @itid-(RNA) molveule caibé prodhitdd, by-ifNiAyb ,
rang i, I s o 0o RS F1eBs PO ik shetgregardess
of lesaythy argl soluble umder remabl physicibgitaltcobhdithnsD i s sel ected from
the group consisting of CH2, O S, NH, N (C 1-C6
alTkg hiigleioracid-mveléculsd of the mweuonmm aatdrallNoBcurrn@ is

s s o RGBS S e e

degeneracysofi the gefieticldodbadrmode B, saile folgbdptitie (for exanaikany |

. C2- I \ [ - C6 IkI,C2- | k I
ponBRfides g St A NO ST & 78 i, Pesd oyl g mleGie dre not
limited ke cadhey Sequentdss eqy. atpy canintititie 8emefor Bl of thedidd-deding

selected fromthe group consisting of

Sequwceﬁéh%gs HPSERA B doWRSgaMUionta SRS segvenseo
“KpRiratd @eﬁﬁ&a% %Béé TVEHiErY SOBTosS User SeORFeTpA an be
synth@élzéﬂ Bhaditbiafidite- ba&@%ﬁﬁhé%%} BBt%med froma

bi I%@ [E % - NR37C( =NR42) NR37
iolo galh‘suc @Ja@y eprypi)e (eg Y @W @1@ %ﬁ Wl‘)\an ora
mous@(o@h(y@ﬁ&t@u@ﬁ%\)é lahy of ﬁﬂe(g@ﬁe@ Qpeéied, ﬁg% S?Fai('ng' Bt pERRbKEIbsed

nenbered het erocycl i c)

herelmg%m k@ipte (ergRaRkatyIIHSUChEY I@q@ggch/a cpj% Jbe oycieigRcids
can b@@ﬁ&)eg%?a g Qﬁbﬁ&ﬁ?ﬁ%&g oﬂﬂ% ﬂs%%éﬁés an§9@r8ﬁ’\§ B ofyeast

disclasef ek HLCompinaiioTs| Qrgnesificaliens of tae nu@aqtfdeadwtb\m th@seytypes of
nucleﬁ:%%@r@g\éo %Sﬁé%%egntighﬁgw'eﬂﬁ&ger ranging from Qo

and the afore groups other than -H and

hﬁi' 44dRiBn Ah& |S@B¥éd9ﬁéietc\’ac?dm5|%bﬁlé’st &‘qh@h‘wéntfoﬁ Jé ude segments that
|ndependently sel ect I's selecte ma

are pRfifungl assuglt indee PG %fﬁt@ di héﬁsﬁh% BHention |engormasses recombinant
nucleic @€ 4Ad1Scuids\ior exé@@%léﬁe@ ﬁ&(ﬁé@ Y8 hdlecufed eREIddHEY | -

PO'VP§F@2%%2§%EC§ & Nes l—fé |'ra§am9é¢#9q’ intq Tyectey)(fos pYaRRle. aapleprpicer
wral%kt@bk}y into W@lg(éhomé oP@hétefdods S&lGE ihblgeﬁéhé\’o? 4 hém&l@go%ls cell,

e sel ected Y2 ere ais
at a BRI St HALAPe PRkl EoRiop gl st Fegorpinan MyAbie oeid
molethles ad Lbes thamef e dibchietdinttier pBlBWEI N each R38 is
i ndependently sel ected from hal o, cyano, nitro,
trifluoronmethoxy, trifluoromethyl, azido, -C(O R40,
-C(O 040, -0C(O) R40, OC(2§??40 - NR36C( O R39,
- C(O) NR36R39, - NR36R39 SO2NR36R39, Cl1-C6
al kyl, -(CH2)j O(CH2)j NR36R39, - (CH2)nQ(CH2)i OR37,
-(CH2) nOR37, -S(Oj(C C6 al kyl), -(CH2)n(Ce6-C10
aryl), - (CH2)n(C5-C10 heteroaryl), -(CH2)n(5-10
rrenber ed heter ocycl yl); C(O) (CH2) n(CG C10 aryl)

P~ NN o~ 7~ WS\ " NS PNA PN o - A N
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het erocycl yl noieties of the foregoing R groups are
optionally substituted by one or nore substituents
w0 paeperdent | y sel ected from hal o, cyano, nitrpCT/IB2006/003978
trifluoronethyl, azido, -OH -C(OR40, -C(O OR40,
-OC(O) R40, -0OC(O OR40, -NR36C(O R39, -C(O NR36R39,
(CH2) nNR36R39, C1-C6 al kyl, C3-C10 cycl oal kyl ,
-(CH2) n(C6-C10 aryl), -(CH2)n(5-10 nenbered
héeehmintigs byéo)clatecl(\ﬁltHZ:}et@:@@l-er)ag@R 086 gamed aré GeRknivaiRdo skilled

it S et chhe el [PUSARR, I RELELBifodh f o VB
in aitead egle(ede ntykgst sell) @f inededtr om t he group consi sting of H,

C -C alkyl, C1-C6 heteroal kyl, -Y-(C3-Cl0 cycl oal kyl),
- Y& famity geng oy protein Qmm@thed basedroplity similgrity 5o the relevant

! el Y d
YEIH‘@@P@ Bsﬂo!\%ﬁwe Pgéff\?hlg c }:Pr ex?m hgr:ﬁoeilzica ion %%%éﬁ d FW
sequenge idently e Thainyention deai'erﬁe tsgkasadl nuclemcn;lt elecutsfs which are, or are

0 oA laRos0 | 0
<S5 AT AT )
an

a nuglgicradpoey cofipzingiralynentide af $@dD HOs: §-7; (b) the

: nucleét@(e%%@lér{d)e)oﬂ SEQ IDNGE 8l1at %9 8 rnuélée %G %Jlé&l@ thlél'Pingudes a

r R42 and taken togeth

0
seg?ﬁ‘?'?tr%ﬁb'ﬁaﬁtﬁ\)(ﬁﬂe At leRwty20 28 30 BaidRea0:681 81: éo@}S'lzéQ1 50 175 200;
25018008 BSE: Yob Y800 ¢ escmg 700; 801 0eT 064, y|I 10"0‘ *ﬂ@m th%?eﬂ A83 3i184;

t [ ] b t t ut ed
1200 D 90h %, B L B8 30 B0 AROC 2B gro i Ba] 12129 1290
1,2340br 11233) nbelsstizids bPSEQED NOs! 892(dfh hesidit Yeiti ifoiegie eAboding any

of tf&ﬁéﬁ/ Qttﬂ%fg Iog'{r%}@elrgq h%%%gé:‘ sog et l(ﬁc/alopsqfelg&i e?qwe complen?ent of any of

the abdvelnuoleicraeldhmolgguldst iThe u&hplm?:bht’sbf th@:abd@e molet @édh, be full-

lengtr&@%ﬁ%&%g%@%&;’@l ng%&%ontaug@mﬁg Co))f %@%(e g., at

IeasNRBﬁmm 40,NIRG 6 GEDINRAY, B25;11,50C1 75260, %E%OO 820, @60; 500; 600;

700360 B0 1 o6 Ehodis WY bad o b oL OB e G 1 s 1,204

1,205; Q@B-[Z)1n23537228 (130 1,26t; 1CBB2all 293;)1,234( Mim@sn@tmwe

nuci@ ol&E gé@ﬁ%é%ﬁ%géﬂgﬂ?{ﬁ?%&%@e c(f%fe %J:% s. degntiy can be

over th? w?m oH85Q (5NOs: 8:34 neorse oaelohmbrercootgsolis pr non-contiguous
segmgtg(w)t (5 to 10 nmenbered heterocyclic),
- (CH2) j NR39( CH2) i NR36R39, - (CH2) INR39CH2C( O) NR36R39,

(ﬁk@bét%%t@h‘%} ?@E@r&geg tg:\)%tween t\?lO sequences is ag is accomplished using

the @%@Fme l@gogh%ﬁyarlln@w@j@mg’(m Rngd. Scr SA 90, 5873-
5877, 3@3 Celam4r Bigbrkim @ MEdrporaied intSHR(SHADTN and BLASDTP ? programs of
ere tero |IC% wher ei n, is an_integer from

A"‘S@E’&e‘za' & ?03 ool ﬁ@é&é 4030 oBbA T@Hae?ﬂ%eawhﬁﬁ?ré@@rformed

WIthltrmleIt.A&TN b?giah% fsf@or@ 1d®eworg@f'|§%l 123'f&obtt€\i9|ﬂ%b||@|btlde sequences
etie e.foregoin s. opti ona

homp a5 Y TenARHinG B tﬁdlé* o fﬂnpﬁ%é@aﬁaawy@few%wﬁh

the BISASTP pmg@ge scdre erpo2wbmildhgthang, tb bstaai dfdihe adifl ¥bquwnbes

ror BRSNS VeIl S b il

purposeke (Bapren BLASTE il utititeaicisideseribicbdn Altsetipl 2 @N $1997) Ngclsié Acids

Res.f‘%( %53%%2&0 &/Ej'?rgg%ipé @bfe\%g)%hﬁ @%tpﬁ‘é/é BLAGH 8%gran2 the default
paran@@ropRe DespREBEQI@rRd9 (c.g., KBONSIRAGAREBILAST) are used.
- (CHz) NNR36R39, -SO2R36, -SO2NR36R39, C1-C6 al kyl,
Adylgitizatigre taradlsoybe used(asHpue@araaithaamojddy betwie@irva fbiciio acid
10 nenbered heterocyclic), -(CH2)nQ(CH2)j OR37 and
-(CH2) nOR37, wherein nis integer fromQo 6 and i
Is an integer from2 to 6; “dnd each R40 is
i ndependently selected fromH, C1-Cl0 al kyl, -(CH2)
1(C6-Cl10O aryl), C3-Cl10 cycloal kyl, and -(CH2)n(5-10
menber ed heterocyclic), wherein n is an integer
rang| ng from Qo 6 each R36 and R39 |s |ndependently

e . ~A ~

o o
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wherein n is an integer ranging fromQo 6 and i is an

integer ranging from2 to 6, with the proviso that
wab@no6®@ and R39 are both attached to the saneCT/IB2006/003978

nitrogen, then R36 and R39 are not both bonded to the

nitrogen directly through an oxygen; each R37 and R4 1

i s independently selected fromthe group consisting of

H, OR36, Cl-C6 al kyl and C3-Cl1O cycl oal kyl; each R6a
sequencksRGLYEIS- eﬁa&épgéaﬁum i hojd sejuendes dr & paiion theregf, sapbe used-as a-

o e oo AP PR el Y Rtk of o

YEIH proBs BA)NA chBNAfooya test solie2-(€@), al rkamrgélianaal) is an indication of

the ;%%eﬁ epﬁé 'éln‘:mp A SRR |r1[QtR%j 'te%g?tldré/e ﬁﬂ%?%ét%%%gnaﬂléng ieﬁr%wn

y sele
{o those illed irdtheagraai cambe found lnsCerea)t P®tocplsen leezularrﬁlolggmdyhn

o 8 YA G e 83l B ot
equnweﬁ tcztxybnmatlomsn ax @ommcblonww@memws%) alc308 fP'IOM'ﬁﬂ by
a watsn ?rhg %%@R)n gc\ﬁ SB‘S'art] @Fstﬁﬁ]&an d|tGﬁ§ Qﬂek:hé'r"nedoés

are sel ected toge
equlvajenhtghmldlg@tqmn éX sgd'umwbloz@e/gqoh}m sitrate (§§Fb@k4§t Cda'm'@ﬁ by
a waRhH1B2 X $56.8). 4Py 41@g%i her to optionally forma
car bocycl e:'each Y2 and Y3 is independently sel ected

frmhmﬁo.g BIRY RN s&ds: N8) \féfctoi“sadseg ﬁaow):marmtam Arfyf the

foreé\o%grj‘gé o %@@%;guenw %%%mgdclon o egmqﬁ)n@?\ﬂ{zr tlinzg
compltifeht)thatlis, "ailiden£d Netubnced)HEY EXpNESSion, vecliCha) dirtaiahy -of

e AN otk Dt o 1§ o

linked36 Ohe dr'moredranserigiighal akdfor tfdﬂb@tlonle'éZ;ulétory BIETEBts (TRE

exatz%?s %qu(%'ﬁ%veh% N&ﬁdgﬁm@j Ju%(:%?(preég °R g the

seqt(@ﬁe@@)feabmglkremdtqrs eadbg) inadditibrktoray YEIH polypeptlde (or a

ST O RTS8 RO 0 2o

pepiki(f@RQAD YEIH; (ﬁ(@@eﬂ?‘maﬂwéﬂwrad hoxmeﬁtzmnalov@rtmt comain:

any %éﬁg @%}C xggees%%ﬁ 98%(’(& seanﬁl‘é“l}% Fes %he]nuc%n c ati d%l'holécules of

the ing¢r@pn., -C(ONH, -C(O O S( O) - S O) 2- and
-S(0 3-; Z7 and 78 are | ndependent ly selected fromthe
g R@@&iﬁfﬁm nagleip goid molagulgs kgn ceftain arsgayence SPERFHNGA bR
poly?gbti% ke QWEIWEo@péﬁﬁdéﬁa\ﬁ@ Qpﬁbtérto%ﬁus éléheﬂ%gdd'éﬁl:e otheZfuli Rngth

bon at ons, carbon at ons,
YEIH pelyperiide. k%ﬁj{agalen@h?r@% C%rag%ﬁe%toowgh hgteralegaus singl t o

seq%c@@ﬁb@"éd@h@r@ pol i@508Y ab&triBéd Belbw. SmikiyIhabhiEic acid
an aralkyl of 7 to 5 carbon atons,

molerules b meanwrlorbfarsencedaﬁ\emweé?rm a %&H%’f afpgn tat includes an

exo§1das PeIypapEde Bt iaoMatdssetetion.a heterocycle; Z9 and Z10
are independently selected fromthe group consisting
OfTh&ITRE refarrédXoCGital & whd fusthéiGestiizbdarelow, inelude, but are not limited to,

. - Cl4) het er oar vl Cr- 015 ar al
B SRl it oo, Sercaly. oobis Aeahr st gt ore
knofo tothasecskilled @y the eyt and truamdm@orglth&mse oegudale gemexmeastwn Such
are. take h I
reglﬁ%\gryﬁena?ntwcla? h@%% gd( ﬁw@c@to@%éggy %:{%r %ol\/rl]\Q ([Rrﬁ&%ate
earlyrggney éhet eddlg or tabsgw‘ometers qf %&adQ"l@( mg)t(\zlap@yﬁe(n the trp system,
Y

the Tﬁb@&éﬁ@)%% Ta ﬁ{wca or gpae?%tf)rs ghc%rQMBér ?%gli@\%tb?ghég%A the
controlgegiérer offabcdat pmtqn dbe b@umréor&phvépfmgbwtﬂt%kmmthe

wherei n any of the above-nentioned substituents

conprising a CH3 (nethyl), %‘é—lz (et hyl ene), or CH

(et hine) group which is not” attached to a hal ogen, SO

or SO2 group or to a N, Oor S atomoptionally bears

on said group a substituent selected from hydroxy,

hal ogen, (G - C4)al kyl, (d-C 4)al koxy and an

N[(Cl 4) al kyI][(C 1 C4)a| kyl] E2 is CCH or

~NN AN Ar~\ o T T
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OC(OR49 -OC(O CR49, -C(O NRATRA8, heteroaryl

optionally substituted with one or nore substituents
w@elgot®d from t he group consi sting of hal o, -BEBIB2006/003978

(Q Cral koxy, -NO2, (G -0C6)al kyl, -CN, -SO2R50 and

-(CH2) nNR50R5 1, and aryl optionally substituted with

one or nore substituents selected fromthe group

consisting of halo, -CF3, (Cl- C6)al koxy, -NO2,
proeters g siaipsphatase, ang GRRBONQIRE of iE-PasNREGRELICHRAT Clnet

uselfgﬁ&Rgraeep,srg&pg %ﬁ%gl(e,ct ed fromthe group
consi sting of yl[, (C - C8)cycloal kyl,
hfﬂirﬂrlaﬂ?ytﬁé thlerc é%iﬁ‘ﬂﬁﬁg% ofla hy i R4g%gmg additional

)N R49, 2R4
polyp%%qe%e%cm or exe@pé) = gqu)egq:@rtga fur(rq’gpgg axa garker or reporter.
Exan(pfélsl%)f RaPker any/ kp@ﬁér‘g@ﬁé’é hluG B Rctdmise ehrhfpiARoP"

fsubsté enés sel ected fromthe group conS| sting
ace raﬂap@se( ,&Bga mirneﬁegprQWADAN@pmquycgsrﬁ @hop@plpotran@grase
(nee'( @r{s})nwfﬁofola(eoaar)drdset(eﬁpay Gyylomycin aﬁt@r‘aﬁéfeééa/ WPH)

. and heteroaryl optiona
thy e TeR L2 EhHng, L ariactosiset PR smtiaie gapinecd
phobprmnibodyiirapsiersse ¢VBBRTY, aR@grebn hleDor e@&ﬁﬂu&rgécent protern As

wrthﬁ%ﬁﬁ% ﬁ]eyﬁt%}d%%%rpéﬁ%ures %&_@%{e‘q}ggr&hs ;Br%trce g@@ﬂg@trgﬂ Fkilled

artisa i) ieNREDERDT ddditional Réefulbrasydnés for erarnplb eldditibid) sfi@nces that

oS L AL S 0 e A l i
a frst@@)tmnle}nbl a se@ndqaytioncthedirdt pbriiom béirg NEu-Cbc)Wp%ﬁtrde (including of

YEIY @Hagéér%gtg Qes& %Jj E)g?w%éﬂkg%(%c%ﬂﬁ g\é\%lrSrrr |E%tf§ & afr%{eugqﬁtr%porter
deser@eé ebexe ¢rmrrg hervyghain oossant iregioma pait dfiah &g hea@F 8hain constant

bk |
ot o oMl 0y 540 o TRl e
@%’r“b“éﬂ Pra |P§|yd‘b$fidtmé$ oy hexahistidine) tad ta/\iat:rhtatammﬁaatrmmr e
iFSt ituents selected fromthe group consisting o
h

PEXpregsion syelers dhat 63wy be usgddor purpasesief/the mvgntron.rm but
are ﬁtbtﬂinntecﬂ %@MRE% slsuchlablye 808 (Laahl ¥r Hi %@ﬁér& WeRied¥br dtrains

re substituents del ect ed fromt
hsteg gﬁrﬁrg pr f A |e5ampI@FI§ .cofi and %L@M@M@nsform@g wrt recombinant

bactefidphage DINaY blasm@NbNA DRERRd DNA expfdsRibh MeeB3Tbntafiity the

het er oar substltut ed with one or nore

nuclglgsld T?J%%’é%‘*%&&eé O'r VERTHRESHTMRIG SCer YIRS of
Kluymedomy ce S Hansdridid P whlaoray rowit\hxulé, @ datmlalentt, other@¥nera, species,

R TR e R ——

the rfucleicadiy mbleylle of 168 invERjiay hkeeicky bysteits mfé(:@)i Rth re@mbRant

o2 BRI BT, FEATRE & o
the igvestipn; désnt nelosysiems (izfddtie (Rl Bcombinad)vivus expmtwtrrﬁrero‘,ton'L(tor

exar{'j[@ r&hﬁffo%%}éﬁrg¥ér% Qﬁush@%ﬁ%%éﬁalbgﬁr%szaﬁvj %(('@?V)? on g‘r{s Pied

with S@Omb!r@dt plasmid ekpregsioupecas foseianple i Maﬁ;rﬁrdpmﬁtdrr)mg a YEIH

polyﬁééﬁrhgié ﬁodgpgg eI%Ede ge%ug% V}ag anﬁéﬁf’ﬁ?g(ryﬁya’e&s( FO} ?el 'COS,

CHQﬂBHI‘s 2 MER.I.O H%-B MBC¥e V33, eid Nild 3T$ helisy harbpring recombrnant

expr@% &Jn%‘?ﬂctff:oﬁm? %@%QL% ﬂgﬁﬁégﬁg%ﬁgﬁa@a@han cells

(for e)@n'@le 1he rgetarjptlajpneqn prrqgg;tergor(f(pln o3rmelign virued (fosexample, the
aderfo@ruﬁa’beadrw&epénd\{(rbu/%nra viRR7 518 p fo%‘térf)Al% bé’%\ﬂzﬁ st celis

is selected fromth consi st

are F(f@afte') $fcRYYarn AelisRigined qresziw?onn A n@anpm@faerd trepsfected with a
enbodi ment of the conpounds,gaccording to the present
i nvention, the conpounds are represented by the
formula B-O and N-oxi des, hydrates, solvates,
pharmaceutical ly acceptable salts, prodrugs and
conpl exes thereof, wherein Zis Oor S; X and Xlare
i ndependently selected fromthe group consisting of H,
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and C2-C6 al kynyl are optionally substituted; Qis O
S, NH NCl-C6 alkyl), or NNY-(aryl); Lis N or CR
wob@res97R i s halo, -CN, Cl-C6 al kyl, C2-C6 al ReniB200a03978
C2-C6 al kynyl, wherein Cl1-C6 al kyl, C2-C6 al kenyl, and
C2-C6 al kynyl are optionally substituted; and R7 is
sel ected fromthe group consisting of H hal ogen,
~ Cl1-C6 alkyl, -C(=O NROR10, - C(=0 (aryl),
plasm@(vetiof bem@ntedymthylv)ral weClorO) (heteroaryl ), -Y-(aryl),
-Y-(heterocyclyl), - Y-(heteroaryl), -Y-NRORI1O,
- BeoiNRgwon inghideOBkRYpe amareepmbloant@llsmhwyding duynot limited to,

read 15 b b EE PRIGRITO N SRR B UERB SNl
polypeﬁrdgﬁowrmegu@qea@l@rercmcrd@mol@wleg qu genetjc constructs. Other

cells(t@i%hf? Bk fdd ag S@g’t &@"sgré\)\sied\(héélﬁt ?ﬁé’&&@'a}’e %{rfferably isolated cells.

et er oar Yy
As usad [@reing the teteiselatedCas eppligh ka2 ml%wgmrkﬁé - aysast cell) refers

to a MRA&8r@sH&h Which %ﬂﬁ’er%& ﬁB Q%Ve{lly BEQIrARLLbUARIPNR!Y. Ya recombinant

substituted, or are taken to ether Wi th the
micraergargB Suthauh FQ,CHmPWéV y&aii) ait heg dger extrdes andior eyufed ‘roman

envrhﬁhﬁﬁﬂﬁ Wfhiichlit ﬁétlﬂfgllnyccérsh Ghed, QAr¥dlatel "r\ﬁero%ﬁlﬁr%ﬂd&@r@t
ring is oPtlona ly substituted; R8 is selected fr

includgp @n@r %8 ﬁgregqumgﬂear inpyhighd igtugally seues Oaﬁmple nthe air

oute%&l’c@l tRe Gloukl, ctlekid, 1dkes ANEIsOAR dtbeafridhmt ltﬁertkedgroo(nd a trae
X-, wherein t is an

ot pEpand, okl et AR TS SRae vt Bk oK e brsbR or

infori @celaﬁﬁﬁkésn ] eér"sl %d&tr@ém@hn@&eﬂk&yrhan—meé strutturds (?ﬁg Abuilgihgs),
referre

t ed. 0] .l
or g GH o 5t PHb SCB Y S b Lo ok 2 B BREhE upipss the
microsrganmidr @or,a pfogenitordf tiee mickmirdanizy] vegenevigudRXkiradtad and or

pumgeldz ogh?neg?]v\efgﬁwergﬁn wbﬁﬁ irt gaM}( 8& ou nddS %L%%gg e%ly F%@rgﬁ Q%uch
an ehvircamentdremy ethee einddnment in which iteao emwuenm etxampled:f ag isolated

mrchgrg%rlﬂ?mE% i nﬁ'é Ceugéltgrqt alh? Blfrﬁ%glltdré oF hg%rérggr a{w gl%SS] In a

ounds ac I'hg to the

pMSﬁe%%r tbgrrﬁrgé“&ioﬂ :é{) v?és a%uBé’t?ﬁt%ﬁ)‘é BurRlcult@b Q¢ (?ﬁlcro[)%gﬁié}ns (eg.,

In"a pre conpoun s accor

micrpljaltdelis prabssryeastieelnia substardial rzunﬁbarére nat legdsh 29% (ersh, 3 least:
o §e d o o

50 /J° %8 8% ﬁp@l ﬁ@{ﬁ %g@%@é f@é‘ﬁ’/ -l O%W' 599'21% Brdé\{]é% f0Rod)'e¢

whrdmmrtagean ekQEBelIs huclarcraceif&ncoéldg entapokidemydrsiaseh és used

hereﬁlr( gp%}ﬂ%gﬁ\t@&&% éjéﬂgref\ia@ Eﬁ:r&{ ?ﬁﬁ% bs'sé;ﬁ\flﬁt{ﬁré &Qhatg?rbrﬁorgamsm

in whighhless thantabodt 40ke(i.e o legs thad sbadc 86 Ag%t %%h@"@r@% 10%; 5%;
29%: 1 Qvﬁgt’/«': %5"/" 0I ‘fi’/ %’f% b1k dIRb14H or""e\}?ernef?::é?1 befle total number of
nent conpounds accordin present
viablerjigiebiabeells @ac@r@br@gﬁ!e(wcmmwm) gryéerfjaszfmisqrﬂmﬁ@aarcel'S) in
the diitufeadr@ VEBQ n%o%l éklllg)éjcher W@ﬁ 'Er@ lﬂrc% @rs‘% kite tbﬁn "aborAth“ in this

otlona ysu bstituted wmt wher e
contaﬁdnqane thgt dhei rRigupR MEERDIage Fbe'Pe &%@sm&nk%the sreciied and
pechﬂég@éSoJeQ% %@IOWQEI@EHS‘&W e&cﬂgélr&eﬁtage nTIﬁJsoﬁﬁ @xérﬁp@hétﬁ)ht 1098 ¥an

e

ttached to forma rocycl ring
be 1K‘&te @é%fr yuchiarfyiturgind risreorganigms rnﬁ@dr%ths m'rreﬂr@ﬁw?ms and a
growih! tssdragértoer}a.ﬁéb%a%ednna megh el Bél Qi edinentd @fy., %trnous
ds according to the present jnvention
L T T G IO L A o I o
medﬁl,rlnkw bemg@tl\lw B&@ansp&%cNH%, storaé‘@BN@BibGrt meMniﬁﬁﬁrﬁ;lLﬂmgd fozen

teroar

Storaga g o s TR GRS TG L1 ek SR vessel o
unsubstituted or is substituted with one or two of
hydr oxy or hal ogen, and the%peterocycle, and
heteroaryl are unsubstituted or are substituted wth
one or two of al koxy, alkyl, or haloal kyl. [0240] In a
preferred enbodi nent of the conmpounds according to the
present invention, R7 is -CONROR10 . [0241] In a
preferred enbodlnent of the conpounds accordlng to the

e
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unsubstituted or are substituted with one or two of
al koxy, al kyl, or haloalkyl. [0242] In a preferred

weedsdeseent of the conpounds according to the PCEEE006/003978
invention, R and RLO are taken together with the
nitrogen to which they are attached to forma
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

~or thionorphalinyl ring, wherein said ring is

subsinatU(est iat auiter dish, flaskserdgie ¢rut siorage vial whéepr two of
al koxy, al kyl, or haloal kyl. [0243] In a preferred
eFisouicrabial celis of the nmmmmmm dorryamplet arsfrorea seht

susd'_e'ﬂ&Eﬁ%[ Sfrn ﬁ@fr %)ﬁa% r&; E@o%ﬁﬁg@gﬂ Qﬁ@c&&rb?' Ak a8f

lyophzbze@)ceﬂﬁet@temajdwly Ithey cavbem@rj Mﬂﬁmplp,, as dried cell preparations
obtar \éd ({ﬁt BY AAdi¥dd bed- d&ﬁé ?(rj spray%vrﬁrlrg e aﬁ‘ll Kt)‘rep su||t§rgl)é %@nathod

and -SO -C1
Slmllﬁﬁlx )Ell't%?ﬂzt'm? @Eergratiprs %ﬂi@tfrqza@ értpnmhw 6h'§‘"@9b"‘lz%a'@ﬁ‘ stored
undd} b%ﬁat@rcoﬁlﬁﬂrdi’rg%‘reté?rﬁgcti/w heterocyclyl, and
heteroaryl are unsubstituted or are subst ituted with
one or two of al koxy, alkyl, or haloalkyl. [0244] In a
preferred enbodi nent of the conmpounds according to the
Polypéptisles tind Rulgpdotion Fragniegtssul fur. [0245] In a preferred
enbodi nent of the conpounds according to the present
[ ﬁ%ehﬂr-tmlypehtﬂjesofrtbmum@strmreclu@albthe WEd-tipdiypephdes and

| fragrfn%rrrtg%lf ?Elﬁ }!}o Cyg%Pﬁid d‘?s)él ?&gper'éhédl‘rﬁéféan B lfo\r%;(&'ﬁ%lg the

ar naceu accep prodru
polypempeewers SEQdDMe 1-Ataed &inatidRal ir@nwitaeofttMefpolynept]qles The

polyg%FgHQs ?Hg%géacgﬂﬂgg‘veﬁ &rﬁ%erﬂc cléb?ﬂérlgiﬁn gr]o’ce%atﬁlﬁtkn?@nta therfull-
lengtfl Naiyynctend fiegment Qﬂltrfgaeyllto amrelatqsitarmmaaw S@u@@w ttheemelated :
seqd%nbés é&ﬁL@é&qgrélqgrﬂ&IBﬁal stﬂé'iﬁsc?P%?{a‘fFé,figa e8f H hal ogen,

ﬁ(e’r@)/éﬂ?%ﬁ ?éa@l?r¥§is¥llafed po?ﬁe@ﬁé@ﬁhﬁﬁ QRS ¥} dre at %‘a‘staéo% le.g., at

het er oc

r
least: § YR P %, n?&)é/@@gf}@g 95%n28%:i o 9@1’5 ggngcpqwq the gplypeptrdes with

SECNEL ROSCYE| BheiBEntiNEERY IR2GWEL thaIfell- eagth of mdemen geiiddpyides or over
ti onal I%/ substituted; R9 and R10 are independently

°“e§E'P“8E?t‘{é’&t' YomOt A 59’15'9160%0?8"“%?“?119 of H, Cl-C al kyl,

gl S TEN plvnspldgsstgraents 61168 Rikgst Vit poypgetites

that aré- sBoRer]ihan ﬂlﬂeer@'thWYE]Pr gcdypaplidels, Feagnients df YEJH aolybeptides can

conBFEFRENE, o 31000 8508 Yb, 0 S0 S0 80N 0] . 0 o
392,981 3%y B98, (39®:h400h402] @{3.a40d, 405, 40607 f 4080409 a@ino acids of

SEc:ﬂ%t §HEGYL! F¥ oP\‘El@S ?ﬁ‘bg hﬂ-@iéﬁla\(ﬂ&@ﬂent%&e%ﬁﬂg@nié Ahdhents.

ng T's opt1o £ ut

ﬁg ;Egryp)e@z!%%s c)?pbb%&%{‘ ﬂoge HecsCﬂHed A58 8Lt \Lr{hqmt tot@58¢e.g., not

eacn occurrence

more H@é é@n@fi& 401 $5, 30025, €9~ @6 1él 1y 110, njitee pighty S@_B“OBX diviyfpun, Hiree,
two %Bh&%h&&v&%@%ﬁbét&ﬁtﬁﬁ(s) a@&’ch%u’o&rtt?t%’n@ g&ﬁ Be ]"rfaegbg 18 example,

roup consisting - ryl
srte-am%j muf@ger@rsaqrﬁwdogh@u@g%es&?rcg ag;gypprdﬁ!qu(ﬁ coding sequences.
substituted. [0246] In a preferred enbodi nent of the

c svpslipnakragmeptsd Pﬁg YEH plerepiide @R¢. eripaally; 3w, of ihe qlove-
desdiiped e plyppaideiants) A2k/dt 1d-at 20% (&5cB0BUEEIB, rwm 70%,

di t t
son ok SRR (BB s RS aEE My v e
polybé]&rdé BRUHNESIREEAY ﬂycnarywa 1Ehes rméreee NDneldY kil irdthe aRMall be
nsubstituted Cl- al k%‘?"ﬂ%h‘? ubsti tuted benz a/l

ab'e[tefﬁ,@j'c’[hYE'ﬂ f\é’i‘Cé'P@?'rfé@"&Pé% 9BNet AEN CRANYEHSRIEN
according to the present inyention, R7 is -C(O) NROR1O
[0250] In a preferred enbodi nent of the conpounds
according to the present invention, R7 is selected
fromthe group consisting of [ 0251] wherein the nenbers
of said group are optionally substituted by 1 to 3
|ndependently selected R38 [0252] hi a preferred

o a1 Y L N a e
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is an inhibitor of kinase, or an N oxide, hydrate,
sol vate, pharmaceutically acceptable salt, prodrug or

w@ oivploe9074 her eof ,, and a pharmaceutical |y accepCHIB2606/003978
carrier, excipient or diluent. Preferably, the
i nvention provides conpositions conprising a conmpound
that is an inhibitor of VEG- receptor signaling and
HGF receptor signaling, or an N-oxide, hydrate,

mformahompremdpb aiereiT, &ly. | thalamincacdie pighintentssialRig . aarscndwmg highly

t hereof . and. har ma ut| cal I cce
consERRRIA TS G AR eSS SRR o B GRsERe Y n each
YEIHenbodi ment, the conposition furt her conpri ses an
addi tional therapeutic agent. [0254] a a fourth

a-'&émﬁénts ?ﬂr’]iﬁteréét/eéﬁ BeDRady @meﬂ@&eaontam?m dsyﬁﬂz'\eilcﬂ bi priotebolytic
e S contact | se
cigesfye Fredioss A It BR ALY {o@%eaiossleg@s&%vaaﬁe.g or

\(34 ig%r? aﬁ?%r}ﬁ?rﬁseaf tﬁ% 83\%6%&9 the n erﬁgorp 5 ?%%gﬁ?h@\fﬁﬁtcbﬁ Bind to
an amtibhdpi Methgds/&i@Esting ebpther a Eragg'nsmt lohlgteamtbl caiGhing tocarpantibody are

knoﬁ'lxgﬁ?eléx{‘g' the net hod conprising contacting the
receptor with a conpound according to the present

'1@1\4?& rypo;B’hdeQ an'bd Burﬁ' ﬁﬁ ‘ﬁ%%ﬂrél ur%@g ' \Diﬂj t&ﬁe bh&combinant

I nvent1 on tion O rec otein

yeaskg¢alia suchars anyiaf yhosp dﬁ@wa%hgrewE@ﬂahea pmneﬁi é‘iﬁkp‘i"@?e less than

abou® I 6N &hinB QCIdQ ﬁff‘leﬁ’&h)' d’énaalébedel coﬁ{}elﬁ’en'ﬂ}' E}t!dtl‘r‘e%kﬂeld |b§‘ rstandard
chenagq%am sm ticellular organis

meanﬁglntasidthﬁn spoﬁsrgfémepmesme PPRIFER RS E@H\a?qub&tandafd

in vitROEtShSihaHt DA tebhriidiRs &g m:mamsga{&@um@modwgeqn@ms
t he resent |nvent|on or a conﬁ05|t|on accordi

encoflfg tis ERRERRel AP S PPeRides 9*“91%%“'6'#&%@%*?039 ghilled in

the aat&iaﬁmie usa@rdacdaéﬁ:uce éﬂ&éysudm \Jéblmontd'hu&g RlehRtdoeilg sequences
ri ses, contacti

r.co n
R L A Pk e e e
techlﬁl@.%ﬂesaﬁt%ddﬁBambrroeB enaled ofeenfar OIodtﬁ@DMEéHcﬁétﬁrthﬁ‘:ual (2nd Ed.)

(00K i el GhoSFanE 0BV o A1 il L5, AR iPlSorh

MoleewlpeBiologh {Eretin Publishing Wssksciatés arieNilepptetscimnca MY 14889
not only for inhibition of VEGF receptor signaling and
HRefy peptidastamd f&ggﬁaﬂswlﬁgxe inuentied aso nasludmmpa@eeﬂcrlbedawe@ut
] ol |
modl? QJ b%ﬂ\% gﬁ%rﬁ me a%l d{o&?@@%iy‘éfer ilél?lre of a lﬂ&!kh‘\g laB8nt to
facnhata:s;rrwivai of the rellaeant pvlemntld@ Thig cardee vgedd in mesa:ﬁsltust@&lmwhlch
i r
the p%Eﬁd&PéﬁﬁFd?ﬁd l%ede% H@Q gfbgéao\ég Sudtis n‘éselggﬁts can mﬁlude

endr aw tra ver |on r version 8.

withut imisatign) additienaliielaiegter canelstacapptids %ec@@mesm@ C@aﬂ?@ @ﬂ@@@d to
the ﬁﬁé‘aﬂ/brvd%rb F?i"{prrnﬁu‘?éi BesidBs Q%Q‘Bepﬂﬂ%‘f@ BE Adisid 88 Phid8an be

IS ava from ACD | 90 Adel ai de Street

donegither chegieally duringrha syrihesissy th%wt'd%:ah%@com?m%r%“\

techfttéd éth@dserfama}to%ﬂﬁahebme%é@ms and Experinental
Proce ures [0257] The conpounds of the invention can

bﬁtelﬂﬁﬁlpé’ly Qﬂocﬁk%?(}ig?htg @g&l?)aé b}ﬁoglﬁaﬁd B0 éi'Cdt ﬁ%di‘%blétfuleb fk@own in
exa es | Strate el ow U Zl n nme odas
the S4anihe AREHHIPJRERTIP neyot Gatba| B FESidaR coriBe By Grove
at thé @rrmbetﬁmhmdsyor?défﬁbxﬂfga@lﬁﬁeu tisScribaad! tsMnlhsecam&@demecmbum a

nds o the nven
e OB, Jimze. t 2EPiHR RN BB ABYE phosnsor et sodtied It
pharmayd@icalyetcegthisle Canpat pdtimaf prichte ddmidsttation. can be
prepared fromstarting conponents that are
chlsorefioiesdst gregpeptidiahimetic dompdundsithet aredlesighedibased siporatie
be made to the starting conponents to obtain the
conpounds of the inventionégpcording to procedures
that are well known to tho skilled in the art. 1.
Synt hesi s (general schenes) [0258]
Thi eno[ 3, 2-b] pyri di ne based conpounds of forrmula A-O
may be prepared according to the procedures
|Ilustrated |n the schene A Thus

- ~ o~ o — 1 T T L
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step without further purification, and upon treatnent
wi th 2-phenyl acetyl isothiocyanates afford

w@b@npbmcet yl t hi oureas VIII bearing the PCT/IB2006/003978
am do- substituents such as the ones shown in the
schenme A. Schene A [0260] Substituents X and Y (up to
three, sane or different in each of the indicated
benzene rings)are independently selected from hal o,

amiog A¢l sepvsfices diithefinglidaekaeptids aaments. tRepfiddwicieticcyqmpounds are’

syrfHEiB @omfdunt® h%\é % > mLﬂg abgmf&ﬁﬁ[lc% é de%éptlgé o 85 that

based conpoun
is S&E%tamailh@etsamem tfmtb@@wlm@zslqnal mewmt@o qfa selected phptive. The

pepgtde H&Hﬁproﬁ@ésﬁﬂ@ % &%bﬁﬂn%ﬁ& loBinflbuter an] ithQhe %15 ﬁ%mué?%ﬂhose%ctwely

freatnent wt IS converte
hydiolyse aEraf "B?fe%thli‘ 3 mmﬂ@rquahtaWetyndq\tlgal rttbthlgt of e YEllitfunctional

fradrhérhfrbmvﬂﬁtthrtﬁéfgéﬁmdbrﬂlnié% e deridedl B!E cacg;e aP s can

an addition of c

ha"tet‘?éig@g %amﬁ?r@ﬂ%f thafenhangesthaig @Grﬂmetimwtymwh BB dm:reaéeﬂ cell

perimdalbifite ane Blolohbed biolgieMiHalfNg. t he acyl chloride X |
(presumably as a hydrochloride salt) upon its reaction

wiThie pepﬁoyﬂnmél{ds@ipmi&y haliees l@éb}(borf‘ehhétré stetiafly bor EGARERGon-
eren am nes is
penflic, buf Wtk oS B b ATard KtosT B 51% Mool Sonmarjroridgestes

thad@ccur inthectreptidenod whltﬂnme deatudimmmytai is bagkdy iSevéral types of chemlcal

bonﬁ%’ besé %%%JG%FD# er thl Fl Ort l?% é%CF%C%TEBIE% rcl(rmtgﬂene and

ketm&thquemmd@lase kmnvm ihithgharbioibeigegenathy usiefus slibstitites fotisdptide
bon@$ uﬂh@ B@@(rjuctfobrb?gro't&sg N&si dﬁ ?ﬁtﬂ% fe@sPase such as

pot assi um car uce 'P?t'gsderl vatives XV

W'ThE mv@ﬁﬁonu@brﬁ\ﬁ N;BEu&%%n%gﬂt atlcyiys UMY mh% gﬁé BFRbre

a mxture NI er conven
(.9, é\&@éh{@g)fouwﬂ\@ &b %@n Yeightygdine, tane 32, 16n20, BB+ dt ribre) of the above-

des&%)ﬂo%@ﬁtbdbs 'p%ﬁk@ﬂ)t%%ﬂéﬁt@?n@ BQBQFHBQ fragments. The composition

enyl acet yl t hi oureas XVI
or pgem 6%'8& 58 g? d¥remplee A cukle cakb(eghoeastivelrexractiansuliedie e
sup&naﬁﬁh QeI 5&&36&%&@ Qﬁiyhfékﬁ@ﬁa?at?énaé‘ gerx rgth'l ({)é’ellté?(frﬁﬁ ora

hi fﬁ o& different jn each t he 1 ndi cat e enzene
Ighy piyifie S?Zémerﬂi%fb?éﬁlﬂ’énTW%/COéTa?Oé@?'@dawdrm?nqiaﬂoos car algp contain
onealr kioke ofGlvdriey df @diyiersCf 8B®ilizérs kh&wn IHY@MyCarﬁgﬂs%d saabmzers

are [ty e P B for Pl SRPCS DR AS RIORRIEE, SR and other

nonsougEsild ddidsn bistiokitahte 8UctDds A4tOrtAdid I0WinBlkE@s ess than 10

. d cordln to,the proc dures illustrate
resigliesP Bolteploes @S S{ePEsSRbM a'ﬁﬁdm'f'h%e'%m s nqglobiyisy
hydrapkitic mign@aseclspmyvmmyrrehdaué;l arfiind bﬂd&?ﬂ:dﬂ)@s@lycﬁlﬂdglhﬂaﬁihe

espitooht, DY, el Bph{seetiar b, lsafcheen and et eoraaiaes

includirigglunese, rmainoseanwext@nw dhelatind émuch@tser oar yI

ethy@ng%gﬁﬁtelrtrgg% i a%lgéﬁ?ﬁﬁl ﬁ%ar% coﬁ%Ig Slé%c%/ ?(&)S‘tt L%ﬁ%@@g salt-

formmfmuof@ﬂyﬂlswbﬁs|St>dlumdand/mrmopylc|sdrfm&<b{ludhlasVVl’waéh argin

Plurbped her be derivatized via a substitution of the
chlorine atomin the pyridine ring. [0265]
Substituents X and Y (up to three, sanme or different
in each of the indicated benzene rings) are

Methotdepprishd @Ju %ﬁiéé RIS 8h@OpfickiRcleKiding) Bl
al koxy, cyano, ydr oxy, am no no
[ D%ﬁi'en'l"bnl ﬁrov)@éb |nietl’6c£i@¢6rl dﬁ:@llWhé &@H@{ﬁﬁ'é tods@ktantially

ni tr 0 i ng t sol vent, such
enaifBler SRS stk e B EglepbieliGehazchia E Tub prapsratons

pot assi um carbonate, pr odu the nitro derivatives
XI X which are then reduced to the am nes XX upon
treatnment with a mxture N C 2/ NaBH4 (or ot her
conventional reagents). The ami nes XX coul d be used
for the next step without further purification, and
upon treat rrent W|th 2- rhenyl acetyl |sothi ocyanat es

Y B e o
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in a high boiling point solvent, such as diphenyl
ether in the presence of a base such as cesium
we a0boemre, produced the nitro derivatives XXl RCT/ERMG#D3II7S

to the am nes XXV upon hydrogenation (or treatnent
wi th conventional reducing agents). The am nes XXV
reacting with 2-phenylacetyl isothiocyanates afford
t he phenyl acetyl t hi oureas XXVI bearing the al kyl

are sefEgations eorttainiby ohe asartibraecofdis (Erpihandindrieest tehminas-

enariipinpeg? dh B 91 100 RO St Panfiobyt8: el e PR IR L

preparatiopeacdareparaterisdn idithfthe molaslamount of@fﬁeabdnyd:ula@rﬁntlomer of

tne GSOBY terchleR pafh o opjos et Btk s BOn e bt ST e

98%969%0091B%2 98:8%: bof 89 07K oRtHY toRMMBIal hmenﬁtSofmsatme (or ID)
pr epar ed d accor di ng to the procedures illustrated in

enantiomeEhene E. Thus vhloride | | upon lithiation and

AT EERCNERCT L AT E
by cyiltufiely 6r€ifcubating Bk akiauat adth an WEM\ﬂolybept’Eblos a cell (wild-type

or ref el oS PeRat BF pafberdH & with SBY P8 Siget fEH qpptaining

prepbationsadieissed HereimaTlis exfosurewah have@variegsoffoutvones tek tepedd

on il 8L 5o A L0 S g e g
to a lesser entenb tred readimgenndifionaf f or ds ami nes XXX, The latter
upon treatnent with 2-phenyl acetyl isothiocyanates

dfifsbtiee YR anmlcbc@nwatamsg theeasversisn obendy pieyofahe/wo IE
|
enar@Uﬁélts if ufé‘fgl'%g:t%ll'r% R?i@&ﬁ) é%‘ﬁ@m%ln Alttgg'\atﬁ\?érbg Fa?ga#glyw
the qepversipn g Q;rmofuthe twadh epantiofers in diecaiieee geﬁsz:@ﬁesnonﬁlgst
enari%lBﬁlel‘ mﬂa@aﬁﬁaﬂel rApid P& maﬁqhé 58 IB%‘nQntloQie% il@/éorre%&dmg ID.

nitro, an no, am no
YE"1 Mmchs@ "@e%Ct‘WVP rie%wée% &narﬁ@sqlgvéuef%w 05 Rithe

clasts)(:ale klbé‘tmjreéd)h‘ﬂﬁ% of @aktLRST IMBhdhtiBm¥al ISRkl aoﬁElH polypeptlde can
hydr oxyphenyl| boronic acids (borgnates)

ca’fawe mﬂqxeme'snﬁbs GARNETSIon@T|a <2$ < fn %E@P%‘Q&ﬁ“ﬁ Q“'W’Fhw its

corr?ﬁpﬁiﬁcﬁlﬁgi‘('ﬂ'\’l SR)ADNPusing %Mﬂé@&lﬂ)nf ©3ebhd¥jrationof wsteleuddae
unctionall z

Wi th sic_grou vi de, co
enaryiaRe] fotrsesadns SecBR iRl fregenectit e RS P RTIME
decrésdes et Befuch @Iwentat@o al, tHea@geéﬁt&)wIﬁiﬁffmé OsschsttenldE inGXedshs

a5 e B0k S R A € RURINRES L 1o corespandig o the

selettedlH i gprddmeeeh rayitl theslDsdoirresEmtimg Saithe uaselédted tiis aotsproduted or is
prod'hfcr;eaI aq r%uchqower rate tLan tﬁgﬁ%eﬁlﬁ Sor'?3 s%gpchr?gs to%ﬁeh SquctéuEI)éamgse
reaction(s4aré Bf ¢oDrseadseful ton tHzsammighmét] @ndd{eBe the|ppgdtictiom of7a gésined IE

enaréil)r’ngf %rllcb'%rt@ﬁ r%rc]M ton%f g?gs@i&ﬁﬁ@ ?oWér) t hiourea (8a)

oro ieno pyridine (2) [0273] A
gﬁw'@%ﬁgt&%’“’?@lmh@gfﬁ& %@E}[sé Bl Md é;itn%%@tagﬁc%'OSOC
conditipng,rihe convesgion ¢fdrotivenantiomerpof # LEE, E %ﬂﬂﬂle Hd| SughofEldydrolyse
eacﬁl@@n@ﬂh&nﬁérr\nﬁtﬂ 'ng@é@%@&é&é‘ctnﬁ%| & Nee BRREIQRR1rReBY 8 @t different

under reduced pressure resi due was cooled in an
carbpesepfitpg epoxisie: ingdereash PHthgE epantiagers) @ad arettrenssh regiospaafic”

for BB rpliemdf tdch YERS Bl HHiPR c%’fély%'ﬂ%ﬂeHérﬁtféBorﬂ/@S;ent” hydrolysis
extracted with Et OAc. The organi c extract was

of a gre ghiwNABtiamersdiThmYSIT Fat dS% Aayecionit @ﬁﬂfr%ﬁeéavﬂtyéor one

enaroRdH68h& E. Olhedths WEWRRadslch IE efbrtivment S&Bctivity, the 1D
chr omat ogr aphy (el uent Et OAc- hexane, 1:4) to afford

the title conpound as a bg%n solid (4.5 g, 72%
yield). 1H NWR (400 MHz, 3) d (ppm: 8.60 (d, J
4.9 Hz, IH), 7.80 (d, J =5.5Hz, IH, 7.60 (d, J =
5.5 Hz, IH), 7.30 (d, J =4.9 Hz, IH). Steps 2-4:

7-Chl oro-N, i V-di net hyl t hi eno[ 3, 2- 6] pyri di ne- 2- car boxam
|de (5) [0274] To a stlrred sol ution of 2 (3 0 9, 17.8

—~ o~ o~ o
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[0276] Acyl chloride 4 (2.42 g, 10.5 mmol) was

suspended in dry DCM (105 nlL) at OOC and Me2NH (15.7
wor0o7@88403ol ution in THF, 31.4 nmol) was added BPOIB2066/003978

reaction m xture was stirred overnight. The sol vent

was renoved and the residue was di ssolved in Et OAc and

washed with water. The organi c phase was col | ected and

dri ed over anhydrous sodium sulfate then filtered and
enartiomeeprodudee thasi trdevanteathiralitylagine 15 for @hich’ tmeﬁﬂquly@eptlde is

oo ool S A D PSP ot

cis-253Hcisibgtut6s epoxickSHeyD ehai)uombrpmme@ 400\ itz |E @E@tn@yera will be

the GRARIp éﬁ%lphgr ihie, e %p?{;}]@eé#e ddvdor 3 (g%stqr?%ﬁomer

of a a2, 5-disUbgtRutéd epoxiledtheilD eogritiomexgrpduced from both IE enantiomers

will ttegbg%éqéf{ inq? e %?é%g? El(%}fﬁl%%b&%clgregétr cpmg ‘ﬁ;ﬂdg‘?rg%sg)shown in Fig.

6. Doringthase reactions3here ista dgcrnm in theragncentrations of both IE enantiomers

(W|th2thé &%gﬁé‘hoﬂ 8} o LA ]fasQ%éga “ﬁé ﬁ\ P?@eh(rlég\ﬁ HB@@HS fas

IE emﬁnkpmer@ sedertivityp Pedithe @rcrcbl@ilﬁrtqi wpe ILhenandomeli |Quch deasfiens are
partlgﬁI%s@f‘uﬂfe‘f‘%ﬁﬁ&ﬁd&lémof‘w&ﬁed IDhaRESREH 0 d PR tEPEIH is

["'ected, dried over anhydrous sodium sul fate and the

s'gn@eﬂr\ﬂé#ﬁ nansipeelqcine Ry GaRQise hedigaiiiar hp egtshment gpghence the

produaﬁindﬁs p‘éﬁ@uIBHIE' Jﬂaﬁﬁbnbéf crﬁé b%}e@ Bﬁﬁ%&t@.gérm@hnﬁeret&iau @Bt S
hexane 9: to afford Gﬁ\‘s

enhaélc§% PY N eé‘@mpt? %tgp@@g @ rea&ﬁ_@a 3 aéf"@ﬁthHhNW‘C(eﬂw
seleEBGR Badigrii c>é|@liiﬁ"ﬁecre%s@dL alﬁdjthatléf tfe uhsklected kil endhtiéfmel ig il

and 10. 3 IH), 8.20 (ddd, J= 1.3 and 2.6 and
’e'afyetﬁ\lé‘ 7 98 (s, IH) 7.73 (dd J= 8.3 Hz, IH,

3rnd/§t étﬂirlre ?ﬂon éyf_q)es r}g? ggﬁ-l 'élﬁyﬁpepmé can ca?alyse ’r‘c))r éx@mp?eH)(a) the

“condergigh ¢fané [E erdrttigmesitdoeomnegporidingdD (ahSnther and the other IE

enaiRR) Lt 1Y Bt (B8 BB tfon i b g epntmers oofn 10
enarftidtersy ,Naburabb sucrodepctions NEttel YEH) polypeptides@iplayed haue aol

ena%v %le&wfﬁs %ﬁ r{o‘?é& ul f&rtgg rt&méti))n %PQ {ié\ﬁr%g'gE %E%ntn%rr%??r a

reac 1 on mx ure was Stilrr 1|
desitedriDenantiomed. Oo tok gthersiiand nuhere therddbipolyneptisle Ihag sigai§cant

sele%}iﬂvﬁi%%ﬁg Ié Qn%&ﬂ)rlﬁg the r@&eﬂ@ﬁ g&ﬁ"@ﬁgﬁﬂ ot thQ ro\ﬁ@gtmnﬁﬂa) the

asic wWith concentrate

correspondieg Bendntiomer; epg (b) theeunselgatad &= pmﬁi@@narasTWar@@t%e as
des&%b@gb&)éeby AR a°‘%3bﬁ{m atdltht 6r ARAhek) Attv@ﬁc%qhe The

sol vent was evaporated under reduced ressure and

congegisalionhthesdssirer eenanfiome (Eatie i A telfIdE I§gmeestralian) %dlor the

con@‘nfr@ﬁdﬁn of tHSARir¥d i Snar@bmek (H]éﬂve‘f@ﬁneliﬁﬁqu'c@'ﬂ@éﬂtr@h&hhré Kigher
the next step e&-\ﬁ%g@tl To a suspensi on of ,

thanithope qtihs ynqeﬁlr mey apg/er ’rg. yoadesyed R pnénétllomer "9
resﬂe&tﬂieﬂ' DEFRRALR Witef4 alYIEIH BolBepit® Eéta@ﬂié th& Borivepdidr 6ffdne IE

stirred for 1lhr, concentr
enamf@m?& E’CP"\S‘? o e ﬁ&?ﬁa a&tﬂﬁg%ct that generally
the Frodlidtioe of dsne ID@ e RTbNEH (.08 bAg WPt (calralijntoriEs phitingtOithat of a

f d | | lid which trit t ed
se'eénee et SosPies s Be HremBieton or wni to ol | d (534 1o,
%%/V'L'j) twflab%gle (lélghfrlssl 40?0%’,_%3»/“%’5 rlfije&g(é (Ey(aPFq%c lénslazre47

ena&;d%éle%tlv%lf (Ha selddlivity/is O@) cémpletd) (100%3.e(,3he Rdctior? re38its in only
oneganiigmer afjhe slayah re2catyprogioseon(e) Bl apf readigg eyt

broad, 3H). Exanples 2-11: [0280] Exanples 2-11
(conpounds 8b-k) were prepq&fd usi ng the sane
procedures as described for “the conpound 8a, exanple 1
(schenme 1). Characterization of 8b-k is provided in
table 1. Methods for Cbtaining Optically Active

Epoxi des and DSois from 2, 3-Di substituted and

2 3 Trlsubstltuted EpOX|des ThIS appllcatlon clalns

- Y ~ a1
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because of the strain inherent in the three-nenbered

ring and the el ectronegativity of the oxygen. Epoxides
wo e@aiegoendi |y with various O, N, S, and PCT/IB2006/003978

C-nucl eophi | es, acids, bases, reducing and oxidi zi ng

agents, allow ng access to bifunctional nolecules.

Diols (e.g. .vicinal diols), enployed as their highly

reactive cycl ic sulfites and sulfates, act like

a MPRiei A1 6v0 PRANKGYRESRA{ES ilevankragelsprodunyén which the relative molar
amBURoPORE ehafiombR R RS 8014 (6 Pl ot KNP 8o WEYS BRI V. s0%:

%géacenent reactions wt nes an azi de
90% %69 71% LB %hiynd 98Yaxiofithedbial thelar amimte bothznantiomers, The

selé i) gy aRetpRiiet 19 somallaNaD AL 61160 B aifRe Rl
calyng d’oﬁ%@ﬁtﬂ%@ls@ﬁ[f@ %h%hﬁonqg Ht\)é’ ?\kaf’lﬁ};d%éys@%& an%om%r ofa

active , tetra-su epoxi
IE, angiorefigetp ﬂ*&eieﬁmﬂwgofmr@le@anmr obmiD, wish sk ma@m%w@tg dess

tha® F0SN 5b R} 56T 40%%0% Qé%c‘ié%ns%’fz é%”“led% §9”‘”@§5°}8 0.1%, or less),

bi oacti ve conpounds i subst ed e
or evRR pong;: gf the @g:"élen%aé @?ﬂé‘éWﬁd by remtlwete) ish wbuza nt;ﬁwelrolyses the
othérE @GantBRRF SR&atiectd Mihd }Qb@ﬁdt|6§ oftHE Bth?ls'lljC SehRNG ﬂ%ﬁﬁé&ﬁvely

nat ural conpounds such as 8 epoxy fatty acids t
amefunmlcumfhno@s & the IENard @aantudﬁfcﬁ iRBodtRA WAV aFHom one YEIH

o B G 4 i e
examples @bhtainbd héging gnebbl@l(édﬁn the dirtfvell ot H&Stb%eléf:t working conditions

o BRRIHER R s'm%%rﬂg‘r@%rhf%?%%g‘%%hb 095, Do des
sﬁsgéﬁﬁﬁ%éﬁﬁg%ﬁémﬁﬁ%ﬂ%t A L ol T

enamqmerammmdvlfﬁmld-tyﬁe yeasmetltor B mdscmdmb&momeﬂ Q&afst @ my sther
oSt S i 0l neraf SRR e Duic Bolis iy B8 B a0

recqsnbma@b BySeje peid WQL@hG@IﬁD\BOd)mg & MEIH: stopude dxtract flemasqnh eeus a
senfi-pirifeR %‘é’paﬁatlz»n o@%‘?@lﬁ%lyﬁé UGN fer %x%rhplg he %ﬁ?e‘%{ papet e)

are useful chira nter |ates esi s of
polypaRiisiet Aswsedh hereinh drqubatingangl Ggﬁueeg muwdednotiwgwmg cells and

maiRBRMGNEN Il £Rlsfing SRk, €xampl e, 2, 3- epoxylinal yl
acetate can be used In the synt heS| s of aronma

C TR Stvdill 6f th&yeabt 8EIPEan belRHed Rt Bl)‘:la?é‘ﬁot'hﬂﬂ&ﬁ {d! HleQ8Iowing

des t het d
e A0 B b, UGS By e Soproors

Debalyotiycés Bekikeza, IE)(oﬂIﬁBM GG isHing ?«Johﬂorfé%ae PsafdBémial
Bar r ow,, 1998) . i de hydr.ol ases

duct s X
Kluypgidimyess é”é’fp VEFS H?QSW’P? MBI ST (e R
Rhogdpiorilal Spotidiobailsi Spbrofibiompedsy THohoSpeE Wingeap bind Yerrowia.
epoxi de with water. Epoxide hydrol ases are present in
mieash baininaately, capatsie of srodumingna paly@ptidavicEcorFeheBRY

h
Py S R b 2o B0 RO bl Don e NP SRR e
optically, pefiys ( éﬁ) -tRearitai (@R 384D inclutie, Hiutare not limited to, strains of the
exerRPIENYeaSleRE A \Hdtséecggg%‘ﬁm%%éggqgam sms and the yeast

enant’i osel ecti ve tri-substituted

eV@é@t dfaily ﬂﬁé‘ﬂe@%ﬁ?etﬂ@ b, QSMC#@%Sp&yapn %:pc?e Jvﬁ]é/he&#ﬂvgﬁﬁor

sel ectj vel

Py G BIreR fans it istecdl sRmalismersTigegembiomsulal fo
optidallEadtive (DR BRRA[H &%RQR???—IWQEMQ@ Hut QI%SrB)'f' f?r?{nléaQO d@t&tﬁ's)ﬁf the

anti osel ective 2,
exe'B‘gB%V&@StWB?@Iaé@épa@?ﬁ" shomp in Tﬁ@@@ 2 3-di - or
tri-substituted epoxides are for convenience referred
to herein as "internal epoxdgles” ("IE") and the term
"internal diols" ("ID') refers to the diols that are
the products of the epoxi de hydrol ase-nedi at ed
hydrol ysis of the IE. These ID are generally internal
vicinal diols (1VD) (see, for exanple, the conpounds
represented by general forrrul ae (IV) (V) (VI), and



The yeast enantiosel ective hydrol ases of the invention
havi ng the above described activity on IE are referred
WO 0001e6®TN as yeast enantiosel ective internal PODXB206/003978

hydrol ases (YEIH). Mre specifically, the invention
provi des a process for obtaining an optically active

| E and/ or an optically active I D, which process

i ncludes the steps of: providing an enantiomeric

m xture of a internal epoxide (IE); creating a
reacti on m xture by add| hp the enantionmeric m xture
a pol ypeptide, or a funct|8 1 fragnment thereof,

havi ng enant gesfl ective i nt egpadieepoxi de hydrol ase

activity, thgRalohesd de begng,aaQ YPepti de encoded
by a gene of a yeast cell orga,ggng,gderived froma

yeast cell; incubating the rgag L e pkasr €; and
recovering n
enant i opur e, & Slbst anti a enant| opure, 1D; (b)

an enanti opure, or a subst ant] 2P Enant i opure, |E5 or
(c) an enan tiopure, ID
and an enant? FSPH | y enanti opur e,

| E. Anot her _aspecl_oi_Lhe_l_nQeE&B_ﬁﬁﬂis_a_pLocess for
obt ai ni ng an_ﬂﬁE&MMﬁMOptl cally
active 1D,

provi di ng armm.wt?aorrerl c_m M meeblcaﬁ a_inter naI

epoxi de; cr eRbhodogpaxidiuenct i on Rypaitdigepudpy addi ng to the
enantioneric mxture a cell Eelgitaniaza yeast cell)
conprising a nucl eic acid eneodirmgdesand capabl e of
expressi ng, Rrstypepti de haw sgusRanti osel ecti ve

i nternal epoxide hydrol ase agi bMbdatiaei NCubating the
reaction mxture; and recoveld ggyfi§ om the reaction

mxture: (a) an enantiopure, pobfSHPShaRsi ally
enanti opure; g béﬁd:o)b?lbs arm emnantd gy or pr a _
substantial | y enantiopure, | » sQhodiS)o AN enantiopure,
or a substa i nanti opure,
or a substan |’C PPRP Ehant | opur7e /r}é‘?c fhe pol ypepti de
can be a pol ypeptide encoded7b uifeltne of a yeast
cell. In bo fedoen ncubat i on
can result i¥e7Wéasel ective priROVES on of an | D havi ng
the chirality of the enanti omer for which the epoxide
hydr ol ase has sel ective tivity and/or the selective
enrichment, relative to t 18%tal anount of both
enanti oners” @fpdshe TD 1'n TRgeFHoxture, of the ID

enanti omer gL WikBed e € ﬁéf%gmpoes Mot have
sel ective acgl s apply to
both of the bUbbU?q Y |epU|3lpcpl| de- can be

encoded by an dﬁsd%éd}d@us g%pa{ %”'afahe ceII or the cell

nnfi

can be a recepbjnant—eetH—the u.ypcpr.uc bei ng
encoded by o 8”@1’% aci d &H’H@ﬂ%e wi th which the cell

is transformed. The nucl ei 5%’(5’1"6asequence can be an
exogenous nucl eic acid seqifeieiagigotfet er ol ogous

nucl ei ¢ aci d sequence, or & RWEl ogous nucl eic acid
sequence. The pol ypepti de EafP-BHOFRS ¥-0980.| engt h YEIH or
a functional _fragnent of af eblUQRSNGRGASYEI H. Moreover,
bot h process&sridiaholbe car riSedalmaticadr a pH from 5 to
10. They canThéosparani ed outrl. atucaddsenperature of OOC to
60 OC. In the processes, thepgoreentration of the IE
(e.g., at the start of readqtsmnm@Bscssbe at | east equal
to the solubility of the inmntgsdycepasi de in water,
i.e., it can be at Teast equal to the soluble
concentration of the IE in water. In both processes,
the IE is a compound of th eneral formula (A) (as
exenplified by general forrulae (1), (Il), (Ill) and
(VI1) below) and the ID produced by the process is a
compound of the general fornula (B) (as exenplified by
general fornmulae (IV), (V), (M), (MI1), and (IX)

beI ovv) (A) (B) For the IE vvlth general forrrula (A) R

L, ] Y | L, "




(D(M (1") (2 The process may include

enanti osel ective hydrol ysis of nethylene interrupted
wheraepaordes and derivatives thereof, such as PCT/IB2006/003978

di epoxyfatty acids, of the general formula (VII) to

the correspondi ng tetrahydrofuran diols of general

formula (VIIl) and/or tetraols of general fornula

(1 X). Methylene-interrupted bis-epoxide

t 'Véedsahlmimsdhmatéayu cabable d¢feracaoing @\olyperiive Whjchcbddertsior al |

ds .| 1d [ i t]
ryorBys GIIRRIR 2.5 gisinetflicn I iomess pfire REFEE MG B gplcoty
activedE iaathoy IDsindisde, butt arel nett lindiied I, stréias of the exemaptary pebshbéngra and

bly substituted straightchain or
Spe%{f ancWeﬁﬁﬁe%yl group, a variably substituted
strai ght-chain or brancheg,pl kynyl group, a variably
substituted_cycloal kyl group as well as cycl oal kenyl
groups, a vaGem y subst i t ut Sgeciéy/l group, a variably
substituted prylsalkyd 9roupg a,yakkably substituted

het erocyclic group,” a vari abl ut ed
strai ght-chain or branched aFybﬁ&g?%&LB vari ably

substitut ed nyl oxy
group, a var famliogoosudst i t ut ed- Byaliexy group, a

vari ably substituted aryl -al IOymezgramgr oup, a vari ably
substituted al kyl thi o group, capydbicabl y substit ut ed

al koxycar bongly, GrdmiRes @ Vari aphypsappstituted straight
chain or br anched al kyl am no Pha %'/elfy IQyI am no group, a
vari ably su am no
group, a varr¥a az: oup, a
variably su [ rmatidis; tional
group. Nor eovissatchenkibhe pr ocess:e:sntalishe enanti oneric

m i('t ur efcan Grvhacem ¢ m Xtuheigbsia M xture of any
ratio o arm‘p%_w__—!—_‘rﬁ_‘e enantd gie € processes can
i ncl ude addi ng Cfos’? 56" eact i 3 E’{nal‘j}re wat er and at

| east one water-inmiscible s%@@ﬁ‘(’ge"f’ﬁcl udi ng, for
exanple, toluene 1 1 2-tricHi éareloides | |or oet hane,

net hyl terf-Etwthordbher net IRy erausabat yl ket one,

di butyl -o-phtal ate, aliphati @ ghsghols containing 6 to
9 carbon atons or aliphatic hydpnpgarbons containing 6
to 16 carbon atons. Alternati %/ \9arr hh Qddltlon t he
processes can include addi ng ltll on m xture
water and at |east one water- 8i’a§ 8 aor gani ¢ sol vent,
for exanpl e, acetone, methandt Ph’é’fahanol pr opanol ,

i sopropanol, acetonitrile, dll?mDH&QEﬁJY-DQGQ de,

L/, L/ -di met hyl f or mam de, or IR spaidBs po4olidine. In

addi tion, orgsgbimbbmti vely, a@ibspBREe surfactants,

one or nore cyclodextrins, org QDB R0l
phasetr ansf Tm—a&—@fs—t‘an—b;—agﬁeéu—g—ﬁﬁe reaction
i xtures. Bol PR ¥ ses can 7 ARPUE st oppi ng t he

reacti on when one enanti omer ToPultl§és epoxi de and/ or
vicinal diol is in excess conpamuedddso t he ot her
enantioner of the epoxide andrf @uiynsi nal diol .
Furthernore, the processes capgj Hgdish@gr ecovering

continuously during the react}Qq ,\I&% &%l cally active
epoxi de and/—;r;r—-rhe—mpfrcaH—y—a?@v—ve—w—er-naF di ol
produced by tAEYRaction direct®P#7om the reaction

m xture. In both processes the yeast cell can be of
one of the foll ow ng exenplary gener a: A«xula
Brettano ces, Bull IIero ces, Candi

it S Ee HA G RTE B RAEE RIS Girierts or
GEOtrlchun1 Hor nronema, | ssatchenkia, Kl uyveronyces,
Li ponyces, Masti gonyces, Nwﬁpzyna Pi chi a,
Rhodospori di um Rhodot orul &~ Spori di obol us,
Spor obol onyces, Trichosporon, Wngea, or Yarromﬁa.
Mor eover, in the processes, the yeast cell can be of
one of the foll ow ng exenplary species: Arxula
adenlnlvorans A«xula terrestrls Brettanonyces

T r . ™~ a2 oa o o I




Cryptococcus terreus, Cryptococcus macerans,
Debaryonyces hansenii, Dekkera anomal a, Exophial a
waleoormedord di s, Geotrichum species (e.g. L)OFS MEDIB20)6/003978
Hor nronema species (e.g. NCYC 3171), Issatchenkia
occi dentalis, Kluyveromyces marxi anus, Liponyces
species (e.g. UOFS Y-2159), Liponyces tetrasporus,
~ Mastigonyces philipporii, Myxozyma nelibiosi, Pichia
“hyd‘ralyeea'arhmm&i af Iﬂl:ﬁfr’ifsitjbtiiimteld Ecenanfvrodis af mathyfeeedntadupted bis-

epo%%% Fadl fcﬁ' !ﬁa(vﬂ ‘ggﬁ ?ﬁfgé ?Bb’g&? L4 am@retenaols of general

fomﬁ@@é)’tha‘ahaw U’mddﬂj@ dng»proemréltd Ifbrtrﬂéwdilwldﬁhffsr,an diols of general

por.i Rhodot or u graucar
formRlroDIRENGE. G R EEL I o s iR RIS SRR DO Fppcies

5 shoWh i T#bl¢yar. m nut a, Rhodot orul a muci | agi nosa,

Rhodot orul a philyl a, dlp rula rubra, Rhodotorula

species (e.g. UCFS Y- 2042&’ ﬁmodotorula species (e.g.

UCFS Y-0448), Rhodotorul a species (e.g. NCYC 3193),

Rhodot orula-species (e g UCES Y-0139) Rhodotorul a

seci es (@eg"s UOFS Y- 0560) SARAISAOt or ul a auranti aca,

Rhodotorgbﬂ”§peC|es (e g. é*dykmi%ﬁ§) Rhodot orul a sp.

muci | agrgmo Sporidi UDUé' S Sdr nonicotor;

Spor obol — S,

Spor obol &Mpiasscasugae, TriGPH¥s8r on beigelii,

Tri chosporon cut aneum var .C.cutvalmeum Tri chosporon

del brueckii, Trichosporon ¢.iidugsHgici i, Trichosporon

mucoi des, Trichosporon ovod g@gaolict/si Chosporon

pul I ul angxopHidiFNOSPOT 0N SPE GeRmtilidis 9. UOFS Y- 0861),

Tri chosp%i%ng%grl es (e.g. ng}f—b Y- 10615), 1Irl CWOSDOI' on
Specl es S—Y=045%) rchosporon—specites

(e.g.NC b@héﬂ 2>, Tr| chosp FS’H’%"“pem es (e.g. UCFS

Y- 0449J, _Trichaspor an spedf-digpipehily
Trichospﬁ%oﬁmpmﬁﬁMes (e.gl?U@E&gMnﬂilB), Trichosporon
speci es (e.g. NCYC 3210), Rrsppdeascaumn moniliiforne,

Trichosporon nontevi deenseg M pgea robertsiae, or
Yar r ow awwﬁ%cnefﬁmm of any
of the ofMi&7* Yehera, speci 67"t r ai ns di scl osed

her ei n. Amother aspect of RIraniféntion is a met hod
for producing a pol ypepti o8 glifhisch process includes
the steps of: providing a Rehhutgonpri sing a nucleic
acid encodi ng and capabl e Rfm¥yiRssI Nng a pol ypepti de
that has enantioselective gk gw grol ase activity; and

culturing the cel I The rrelg?ho can furt her involve
recoverit tHre—pol ypept -ce ITUIII the—cutture:

Recoveri ¢ 0’17 I@OHBI \/nanf#dasim’mw ctl-ture inel udes,
for S AP S. redi i ch

101 Ul

t he cellﬂmmmamubnured or rEd@meM|ng it fron1the cel

per se. The cell can be a yeashes®ldr culdiumol ypepti de
can be encoded by an endog?qu§ ? ne of the cell or
the cell can be a reconbln? @g t he pol ypepti de
bei ng encoded by a nucleic & sequence W th which

t he ceII_LS_LLansioLnedr_IBéLnucLeLc_aCLd_sequence can
be an exogenous nucl eic acid sequence, a heterol ogous

gl LGe f@feﬁ%g Y& RGhe ta !res %bb&%yd%?ﬁdf‘?sn el %bﬁe@éﬁ%to strains

sequence. pept | e can -1ength
10 obtajpef fioat 3 evitre ¢¢Ilagtmnthe@peqes off whighehragi et a’EhﬂtlmWéwamg been

idenf@dy be of any of the yeast genera, species, or strains
di scl osed herein or any reconbi nant cell disclosed
hEheyeast stiginican éaetatéﬁas}éo@e)y¢@éﬁmle§elﬁceddw the thejyeast
enzyme preparation which includes a pol ypeptide having
enanti osel ective IE hydrolgﬁf activity. The
pol ypepti de can be oneencoded by any ofthe
yeast genera, species, orstrains disclosed herein or
one encoded by a reconbinant cell. In another aspect,
the invention features a substantially pure culture of
ceIIs a substantlal nunber of mhlch conprlse a
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exanpl e, one of those with SEQ ID NGs: 8, 9, 10, 11
12, 13, or 14. Al so provided by the invention is an
w0 s@7as®d DNA t hat includes: (a) a nucleic aciBCT/IB2006/003978

sequence that is at |east 55% i dentical to a sequence
that can be SEQID NO 8, 9, 10, 11, 12, 13, or 14; or
(b) the conplenment ofthe nucleic acid sequence, the
nucl ei ¢ aci d sequence encodi ng a pol ypeptide that has

specissliztddoin dlaplet 1, Table2 hyabled ame Tablerd/i t y. Anot her aspect
of the invention is an isolated DNA.that includes: (a)
aCultivatien o bigedtiae giniltcigpd tatcamisiethe geadt ﬂdnnsmmteseiag the

polvgdiic §ierhed) epoE R B o BRAPTLE Reitpley e el AT i
the plirpase oflpreparing,yeasts gtocky or(f«br)thdz armntiosgiEcveepreparatiiemasthods of
id I . i .
the TN Sal e GoTodO LAy ol ARBR 43R b prmanpins
enzyime titéreyieldsv éhultivelimn cmnebe kyi b)aftoheietl{ba’sh (e C@tlnuwuméure methods.
Use@j&u‘fﬂtnaﬁotﬂecoﬁg 96 garé 9%?@%%&% dnst?é)ﬁ{agf%l an uéeg K @%nén%l &ocedures
Nscri |ona reguratory el ehen contai ni ng
for eefabisbmab:evfel Guigacng conditions of yeasits, sungeang hactawia plgnera@torisrare
knowH BH%&&%RIL& fighd St ARLRLRA B% %HS& a%cﬁe o‘ﬂe éirec'éﬂ to the

he 1 nvention iIs n |so ate pep
cultt@ﬁ cmnwt@hyn offthe HeengptioraeroNpistureTgen et fs@ééqquebtom

solubnﬂ? btidle I@Qn%bnﬂ@rl@l‘hlx%ré ﬁPcHS Q«%feoh@ﬁﬁaée%f tHe rleﬁrﬁ%ﬁ mpddfe. The
dentical to SEQ I

t he
Staﬂwelaywéa&qf &eom@%d échmrearé'em Betrg is 'IOECFHPGF ah%@réox'de can be

metet&d bM'cBHtlnuméPy &qhxba@ﬁtnhdae & HR rédcion hid@lrddehe (e?étwé‘proportlons
sequence hat™ can

of (R R & PLPRICBRY TP SE oD e P RBRRT AR Stand G-
epoXidie(fér emUeRarustititled, eposities)iok hmnmr BeflebPrr frilstBstituted

conservative substijtutions p tide
ePoxides il eSS qf\?@antﬁn}%?féh%%o%tsﬂew 55 fherseaﬁréf hgﬁwa (1) and
(1) seaipmpanemi) ket ¢:rﬂM§|beut B efdeaﬁtugebas $t comflefdi Guipbsd toamyploy

or .a .nonocl
a radsiifior 3 By pbarons st d S agers BemBdby B g aslinghe
epoxideechniteragided intd@cémiciormed 23-d yikite afenapiunmeeslintdiffetent ratios.
nucl eic acid or pol ypeptide refers to a nucleic acid
ofhesarpany piethe ekt téllst crode yeast CQiI,e_xtracti o partatiy peidiet) pr isolated
polypEERRE bl e eneficbe et elin iR IoL FeachidiPlodais 0l Rineti
paragefers etthé epaxific reactian and thei amawt of epaxide thatis te beb hydselysed. In
the c%% ¥P&EBhGE ShnfitkH UIP?Q‘I @a&gh@?éo&% 'rerﬁcﬁ)‘egﬁﬂohﬂe@ﬂ&nal diol from
ucletrc acid or
the rswtvp aptiigedy to mamtalrsthﬁ@pnwirawwfﬂhaa\mlaal clist pt lgifels that allow
reas%ﬁéﬂ?e %@%n%te@s ThOMidURS bs@cﬂo enhﬁfc‘écgn%rﬂél b¥d biBfhabSRéds

her ei n, honol ogous nucl ei ¢ aci S or pr otelns, are
includg dedideriifieatiop of weatyl (or aptimah carben pRYsERR: BITOBSN SQuITess| fultyption

time! AIRtSAERSYPRRE BFseASt chthuBAS EultiRd) and %24 r&tBS Barbon starvation,
exo%enous as used herein with reference to nucleic

addition of tape elemsatsiand arawthireders dethe cpibire mediug. gAY agditanerfc
mdua@rss %rtekaahpne %ﬁ&tﬁ@és d?%ﬁlalétrdt@ar(aﬁ’dgé o¢ am%x.a@ h?d?bla*sél-ﬁ:!bnng

artlcu ar cell I n nature.

onm t
CU'“Y?é'ﬁ” n‘é‘tfﬁ? 5?#%/0 f seAmInany NoRlR |“Eﬁ %O"QE'P'&F tndep whish éﬂ?rl%!amf’t&fs
funchén RXPERRAMNI tHe Jepslenelihg BB @Slypéﬁhﬂ@ dith efostid¥ I9ydtdiase

.host cell. It is.i rtant
actiily At EHa BB AT G R GEEET N aHon S use), bigss 37d culure
medimttaRi i sephrhisBsREHessRbworto bha gkt is tief ar) sodreailteatiod or
uences that are found in nature prOV|ded t he
caﬂﬂ@g?gﬁc acid as a whol e does not exist in nature. For
exanpl e, a nucleic acid nol ecul e containing a genomc
DNA sequence Wi thin an exprgssion vector is
non-natural | y-occurring nucleic acid, and thus is
exogenous to a host cell once introduced into the host
cell, since that nucleic acid nolecule as a whol e
(genom ¢ DNA plus vector DNA) does not exist in
nature. Thus, any vector, autononDust repllcatlng
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It wll be clear fromthe above that "exogenous"”

nucl ei ¢ aci ds can be "honol ogous” or "heterol ogous”
woe@resw®7aci ds. As used herein, "honol ogous” neCT/E2006/003978

acids are those that are derived froma cell of the

same species as the host cell and "heterol ogous”

nucl eic acids are those that are derived froma

speci es other than that of the host cell. As an

i IThgPracassesreragenerally dedoiened sndespoi, Coaditlmspfessxample the
reaBlloR%3h e %Qﬁ@&' 'oGlgaté N fr+rh B?t% ¥4, lofisfer. g}r 'ﬁloﬁ]@é to'9S > and mo most ¢

transf or ned tica c

prefesabiyEam €49 $.4 5" 5 he Ww&éOFmYdWOUS@ cap bel fromcﬂ/teve °C, nrﬁ‘erably
fronrY Bl e alindt prRisIFERordado 4 @%Yﬁ' é"ﬁl% Rvgd«ﬁ-ﬁﬂat*??!wéﬁng%f fhe

honol ogous W th respect to
tempersiuEe eﬁ 1B resctitan eé‘ﬁé'@ﬁﬁ qngntipspleeiiity ofesmmzmr@e
hyr dr ol se that is transformed into a Y. lipolytic
cdie rag flonmpre E3peRItaip Fixtyge ofvater withyat @@éb%df@éer-m'sc'b'e

solvents! (eigt; oRinit- wdtér—rﬁ@cﬂblé QSWentQO\Wé‘féfabE/%t&nﬁ%‘dﬂdé solvents are
se nce e epoxi de hydrol ases

| ase codln
addﬁ e SRRCAig e %‘r‘%PPHa% ot P3G AGNERRING eapiyable.
WateehliscibEhshieptsraré bre&ﬁalblﬁl bigahic sbleérs Sn&@d’rﬂbd’l fdr @xéfﬁMe acetone,

epoxi de dr.o e
metﬁl etéa%ogpmgﬁ?d ] ?ﬂr%%aﬁoﬂéc%{ﬂ"@f? el ygé‘ﬁ)‘?ﬁf{fr se or
dimathylgtxmamlder Newdthylmxdlidaet araf thellkdh a cel | ) that
i nitiates or nodifies the rate of a chem cal reaction
i Hhe regctiomigixbiwelyan dlsecontain bibdarke of water witit @tlegst one water-
|mn4'§°cfb?é Stgahi€ Sol Q{t xafﬂgﬁgsroq fo! Frﬁm{sbl&@ soggn% B&t 8%?15% ﬁs%h

conversion o nces
inclygley fop xangple) tpivemfrg 16n %rﬁnhlgrﬁénfm@etylane Yiaﬂ’llm(b\ieltabtﬁﬂ lethey, methyl

|sob©fy¥ h(éf&% %?bﬂfyﬁ&%ﬁﬁlai@ & ﬁﬁartle Blcoﬁ’cf|$ grfhg% &Y @ér%l'\ QtBﬁws (for

t her eof I n"contrast, term OUS

exaﬁ’eke&eﬁaw' tastanah.cligfatie hwomrbpra Qpn@mnwaﬁ t9r16gamm aiwmls dor
xt Teidy@lblhé)(an@ &)-hextaR, 9 Sclafle, Weéﬁh‘él R db ﬁ’rtetgiﬂ%Sane andn -
he

does_ occur_in (and can be obtaine n?
ne A1 mixtuges of t%afpmﬂ?n?dﬁw@p@rbowearﬁh they likeg ribugp the

readfiBl nd@urd cah lirtluaBiwatdralith a@fea?t" HRGRRS-iRISKIbler§atic Yindnt 1

seisb Ry iort e G sORORIOndt B! | e ro q?«;eatﬁc’aen'egﬁwtsﬁa?n for bty

ethersméthydﬁsdbutyl kaidns, dlbuIyS@JpHibldte aluﬁrabé'hnébhols &cnmir‘ilb(dj 6 to 9 carbon
ent 1- nmet hyl but - 1-yl -

ato gﬁ%m h)fje %arbor% cﬁﬁiaﬁ‘iﬂgtﬁﬁp 1§ [bon
% OB" \X?uié/ «S‘./Eild alsctccmi?%wr;gaézpﬁntsl&%exaﬁ'nple %een %b)

cycl@dqxg"tnlsw pbage-tlangfer catdlystsmht yHedira thal eyl increase, selectively or

otheg\l'v' ttﬁé( lﬁ&&ﬂ@ty §f t)‘le epoéd e{?#)r%%rg i %§¥§=ﬁdtlon mixture.
ﬁé Fé\élzﬁﬁrht m&t}l}’é can {!?c?%onjta P{E'bluffé}e?u grs%lr? Enouﬁﬂﬁ tr‘% ew and

mcltsfew@f ﬁ)ﬁrméeo pjnoynhate wﬁm nwmmcsyms lﬁlffntst HﬁPES)buﬁers and
the Me-, 2- met hyl hex-2-yl -, 3-net hyl hex-2-yl -
4- nethylhex 2-yl -, 5-methyl hex-2-yl-, 2-

Wﬁé‘yﬂohﬁdmﬁbﬂhe YEH ?Btylaé(ﬂtia% u?t‘h)dlngi fuﬁct%ﬁél%b%ﬁt‘s sahlse, for

nmet h Iy
exa@pli,_ ﬁ@tqq)ﬁbﬁé?l in the §1act|on Pn fo@ypﬁ@[c%? pp@ ﬁplygepgylpe Fragments.

Thud th%y dhmhadé by bﬂﬁbd:tion' in M'naturél hﬂst déll 'ﬁ&dlbéhdi’r? ﬂta récothbinant host
pent

cell, Qr ﬁyrﬂw%@p@ugﬁﬁ I?cgrnblnagt ;yogﬁc,q%rll 2@] l?%q;ﬁmqgi%tm host cells of
micr8bidatlighie PRaféragnjeadt- st celld afe %lé@éd%rﬁ Hik arla rwt hmlted to, the

3, 5:dinet hyl pent - 1-
gengja ?aa?ﬁ?é?’ﬁ%eﬁzﬂt'wff#yc%é’ @S&PW&WY %g’ rovway r‘\fxu/aza@
di met hyl pent-2-yl -, 2, 3-di npt hyl pent - 2-yl -
, 4-di met hyl pent - 2-yl -, 3,3-dinethy|pent-2-y|-,
, 4-di met hyl pent - 2-yl -, 2, 2-di net hyl pent-3-yl -,
,3-dinethy|pent-3-y|-, 2, 4-di et hyl pent- 3-yl -,
2-di met hyl pent-4-y!-, 2-ethyl pent-1-yl -,
-et hyl pent-1-yl -, 1 1 2- trlnethylbut | yI-,

"~ O~ L T I O A "~ O~ .

*WNNWN
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3-yl-, 5,5-di nmet hyl hex- 3-yl -,

2,2,3-trinmethylpent-1-yl-, 2,2,4-trimethyl pent-i-yl-
wWQ2®7869007 | et hyl pent-1-yl -, 2,3, 4-trimet hyl pePCF/1B2p06/003978

3,3,4-trinmethyl pent-1-yl-, 3,4,4- trinmethyl pent-1-yl-

2,4, 4-trimethyl pent-1-yl-, 2,3,3-trinethyl pent-2-yl-

2,3,4- trinmethyl pent-2-yl-, 3,3,4-trinethyl pent-2-yl-

3,4,4-trinethylpent-2-yl-, 2,4,4- trinethyipent-2-yl-,
Candid2, Bieterred ivattBalpesticeBs itiude Rsaetidhyl edizAgt biydcterinmispytics,

Bacii SRR 35, SR BT SECTRe: PSR TRPHRYE Mngg posterlpere
sele¢tdd fremithyd drocp Gens;sltlhgmltthg'genera( Bspeegilus| ﬁmbo&eryia)andﬁwgdrmm

The &?odﬂ&?oﬁ% ggﬁoﬁlpéptbgne%\}%% eér‘ﬁ |5’H§ t %J(tra- cgﬁlp A ppoed%tlon and can

be b@-eeg.hsdcretiomirttdiinepalidre 2redium,
2-met hyl - 2- et hyl pent - 3-yl -
2in fiee fegrhergation gdqiens:, (B gollypeptldes (including functional fragments) can be

lmmébn&eﬁ ﬁa f%@cf ﬂfﬂﬁéﬁﬂ f?g% SM}lon Procedures for immobilization of the

yeast gbwpggg’qlorghﬂﬁpﬁmlm byt age not Ilmlted to, adsorption; covalent attachment;

crosé- ﬁﬁl&ﬁ@%kﬁﬁé"égﬁe@g@sﬂ@k@ Niriked enzyme crystals; entrapment in hydrogels;
-di neth ent I') met hyl -

and(*'?razpﬂ@inh'éioﬂ?ﬁiéﬁfmc&”%ﬁ)net hyl-, non-1 -yl-, non-2-yl-
| -, non-4- non- 5- 2- neth

rH espf-the Sgacty onzpaﬁé)pﬁmmtgr@p 'bi sgﬂndard p¥c!>c%<ciures kXown to one
skilidatinerie s, Abich Inciilde, foPexarighy lg@s thrdmytography or high-pressure liquid

chroé&é@%l}/ gﬁ Icolén—%% bbntébﬁ%ﬂi\%l g@iérga:r)ﬁ)}’_)ases. The ID | formed can be
reméveddiohythe esactoryinixtur® atariclvy ioed stdged of thelredetiony | oct - 2- yh
2-mef hyoct -3-yl, 3-nethyloct-3-yl-, 4-nethyloct-
3thd reactionwah by IstoppeBwiién onetenaptidydrad the3E yahd/or ID is found to be

in ex%e{[‘ﬁéc{%c ectf to %hey &th%r e%aﬁﬁtnlh%cf&%]éﬁx&/b% Ptrﬁferab e/t thz rea'ctlon is

StOPﬁed‘rwhﬂydn‘@cﬂnanthmer of Ihev‘étohgénmalfarwlaq) (I, (III) and (V) and/or

vncm%l’ d;iolgalf ﬁéﬁéﬁéﬁlfﬁgﬁa (ﬁny{\/) (vﬁ gug E‘P%%letﬁﬁgﬁ i 4 é(Aa‘nnomenc excess

of atgea@t am%elrhq rma)preﬁ_anyﬂ embgdlmem qfﬁqulyvmpm,.ﬂle pqactlon is stopped

wheg oﬁg gl%\ér@&ﬁ)é tﬂgﬂtl ne'ral :For ulgd(nen'{?lé]g?{l Qﬁcp \/II} ?@or ID of general
formnlag(l\ai Yoty (N@ torj ||s fourzp! tg-bgiinran ﬁyepqilg@pnqe)sgess of at least 95%.

The ?éa-'éﬂ&H éH?\tﬁéyété‘k?p%H'b%'tNé sepaﬁaﬂ@ﬁ @bl"'@!amﬂlé"&‘ﬁﬁr'fﬂqzay b1, )membrane

6- di net hyl h di met hyl hept
fi Itragon(;r PEgcipiation| b(y@'g{vegtsyapnd thg lll@_) of Wgtyﬁ%t*@m'epgr%on thezqu, and the

reacﬁkbrffﬁltxmfé Bewy mé’ctM!atlon %r%xﬁhﬂ@'b?%%ﬁ@atrﬁeﬁf |or addltlon of salts and/or
t hyl - di et hyl hept

orgaQIC@o[ypﬂné} ‘Pm“h\é%ts ;%j/qu_peptlffetlorcﬁrﬁ%qrﬂ nH@%gofz 1¥\ps the reaction can
be sl%pﬁedjby'ﬂﬁirfékblhﬁllét thd s}é})aratm‘h , 63116l é&élﬁb&' d@@ﬁﬁfroniﬂﬁéheactants and

prodgbté iy hﬁ@?lﬂé}eﬂg ai) %)/llon or @hgltloa nﬁ%{-} Wr %5?é§%¥,Wy techniques
knowh ©B-atieRilldy inflePart.3- vyl -, 2, 4-di net hyl hept - 3-yl -

2, 5-di net hyl hept - 3-yl -, 2, 6- di net hyl hept - 3-yl -,

3THEe ahiticaitylactiveeis aﬁd/yﬂ 1D, préduzed byriitehghdtiopicad by kecovered from the

reacﬁ?rgr:ng(;&u cﬂépﬁ/ cgtaftgr re%oval zf#H‘ c}lde ngeéllﬁ'ﬁgaﬁgt og?ih%leof grgerably,

the mogast logh mejote EewtinuouéTy iecaliening khe dptipally Zciple IE and/or ID produced

by th@’ % #hﬂ%{r@%’ylﬁ%m th%’ré%cﬁbn ﬁﬁxﬁ% ay M%ﬁ'l% s §f t)eéh'%)y?lﬁb'é Ft)l'{e_ Qf_tig:/erll_y ’active

IE amd/@rtl rtm;ped py ;He,rgacsmennqudnefpt e le, exBaction with an organic

solv%f‘tgéq]chea%theg ,)Tﬂlqefhea_ g%k‘%b %’t%’leyp éﬁél El‘iXIlﬂQl%Pr{eﬂ%hé(,l T

2,2, 3- trlmathyl hex- 1-yl -, 2%,4-trimathy| hex- 1-yl -
2,2, 5-trimethyl hex-1-yl -, 23 3. trimethyl hex- 1-yl -
2,3,4-trinmethyl hex-i-yl-, 2,3,5-trinethyl hex-1-yl -,
2,4,4-trinmethyl hex-1- yl-, 2,4,5-trinethyl hex-i-yl-,
2,5,5-trinmethyl hex-1-yl-, 3,3,4-trimethyl hex-1-yl -
3,3,5- trinmethyl hex-1-yl-, 4,4,5-trinmethyl hex-1-yl -

.
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, 2,3,3,4-tetranet hyl pent-2-y|-,

2,3,4,4-tetranet hyl pent-2-yl -

WQ 28746974 et r anet hyl pent - 2- yI PCT/IB2006/003978
3, 3,4, 4-tetrannet hyl pent - 2-yl -

2,2,3,4-tetranet hyl pent-3-y|-,

2,2,4,4-tetranet hyl pent- 3-yl -

2,3,4,4-tetranet hyl pent -3-yl -

chlodfoBmdetyl aeéta@ramtiilyd ]li)ﬁmvaaruyﬂ cancénﬁrﬁbmw@ﬂlsahon distillation;”
ex-3

e G S
j‘rfhgxg{]tﬁ%@%ﬁ?%?tyévég %ﬂyPFBgIH%r_E%Aj%}{qu%t §F°2¥%§\(13 fhfc]oanlnibal advantages

compazediipl dileer-cheryical ar@-hidlidgical @etiedsipr thexprddugtion, in high enantiomeric

4 - 2 2= [ - hyil -
i, ORISR sdicromdigh M 16 Y B i enera
formgladiy(\V), 4VI), (W iihydr iflXX inlthg preserBe of bykash stian hg\vmgaapomdyl
y . - - - - ..

hydr a?tat {]9( k/ii)sor xﬂ%/d ff‘d& t at denvéo'rl] g&ﬁ]él eyeélstksg%&%%é s&cl'nyéctlwty.

dec 1-yl -, dec 2- yI , dec 3- yl-, dec-4-yl-,

dec-5-yl -, dec-6-yl-, undec-1-yl-, undec-2-yl-,
YEIHAR®pdidsY! -, undec-4-yl -, undec-5-yl-, undec-6-yl -,

undec- 7-yl -, dodec-1-yl, dodec-2-yl, dodec-3-yi,

dméemrefhﬂw featl@stetibodiés theshRTto Greyist egt»aut:p Bydrdﬂass‘ y@eptides or

rou

th ht
oo eHORE B el iAo S YRR o ices
are frefeeabit yeabigipoxide polppeptidéy wittcdradticseleetivg adtivioy pndim\partigular

- b h
oo AR RSP A e BT L RTS8 SRB o, 0,5
6 or 7- r‘iﬁhtalmhlbgdles préferaptytand specifically jor masr@ﬁox;deﬂwdrpiaep eolypeptides,

ie., otl%J 5dMde ?o]e% tp% tide o1b %9&/ l)heﬁhalp%a?srt]sgec}gs More
LpERocs typrelaby ereieq ottt Sl

prefe]alpmrthgy cab- l:mmnyibally toegaehemyile-polyzeptpeﬁwﬁhynantloselectwe
activfy, %%Hﬁr?ﬁé@cw?r‘%o REM ngt?%delptlde% DP oss | %t SEQ 1D NO NQS; 1:2.3,4,5.6

or7.2- 'H@x@:ﬁy |moreqyehbm@ ﬁmclflcauy thore nymore QS pplys@nwﬁs W|th SEQ D
NOs17 h;@tgrsyla r2-heptenyl -; 3- heptenyl -; 4-hept enyl
5-'hépt eényl-; 6-heptenyl-; 1-octenyl-; 2-octenyl-

3At‘RFBB§iB¥ L:an bé‘p&?&l&ﬁy br mono'étoﬂQltaf?l'ﬂHédles ﬁfe%HS 'Fdf'producmg both
7-octenyl -: 1- yl-; _2- yl -7 3-none

| -
types of Ry are kBQWNS‘ﬁB‘h?TL Th%am@ﬂ@ﬁsjpan be7°fr?<5‘Mé §{e.g. IgM, igG,
lgA,’ ‘éF‘@E\X' TheylarQ%Fé?é\f}ébl Ig@aﬁ’c%@@i@éﬂ More%vé‘reﬁﬁlwbnal antibodies and

mongcla%i g nﬁ}/qodtes §ay gg ggﬁvrate in Bﬁ dece E%W frOIQ % ﬁalg,}é’ﬂ/ |anm§ﬂs any

numbérde Oéﬂéﬂrate‘{e gneesomiian) spetivsleceMtmans; hbit%ﬁﬂﬁagybnmates (e.g.,
undece

7-u d I 9- und
monkeyoRHeaRY cgﬁga%%gﬁiépﬁseﬁ.gaﬁﬁe@%ﬁﬁﬁ shaei PHBORRY e aninals
(e.gdosles; S, .or Oxe)desq) vhis, rabbits] geiy) hanfstéedgaiagy bigs, rats,

o, i Goieh A SEIBEN SOHEeLS) @»féhe?ZSFS?”tyLegéf’EQﬁ;l e
Reiig et aiengla TH aRRRAes DS SHPRHE

monBtlbAidMtibedied Bo@bos%fdaﬂ(bbﬁﬁaﬁs abfvatyitort difeperi 3pedlgs andl 2
carbon atons. The al %p group can be selected from

humapigeg, mnﬁclgaﬁsqngppﬁgs 69MprsINg PRt human anddipAiHroan port|ons are
also?efn%r?n?wéé'd by tﬁe Vet - $uc3"r dHith¥y And h@ﬂé}ﬂié/d%bnoclonal
pent yny Igent yny pentynyl -

antibadi eprogum%@comb@aﬁ@;} ﬁ);qachnlqap.eﬁémwwn e art ’for

exarﬁpl@eﬁﬁ H% h]etho]d's %&‘ib@@flr ‘Rob%‘sBﬁ %E A0 Xr'ﬂéma%bﬁﬁ ma\(éWc'Publlcatlon
eptyny hept yny -; 1-oct yny 2-
octynyl ; 3-octynyl -; 4- oct nyl -; 5-octynyl -
6-octynyl -; 7-octynyl -; ynyl-; 2-nonyny|-; 3-
nonynyl -; 4-nonynyl -; 5- nonynyl ; 6-nonynyl -;
-nonynyl -; 8-nonynyl -; 1- decynyl-; 2-decynyl -;
-decynyl -; 4-decynyl-; 5-decynyl-; 6-decynyl-;
-decynyl -; 8-decynyl -; 9-decynyl-; 1- undecynyl -;

) N W~
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The aryl group can be selected fromthe group
consi sting of phenyl; biphenyl; naphtyl; anthracenyl
w@ewapseyo7and the |ike. Preferably, the aryl grpupIB20062003978

phenyl group. The aryl-al kyl group can be a group with

7 to 18 carbons. The aryl al kyl group can be sel ected

fromthe group consisting of: benzyl-;

1-met hyl benzyl -; 2-phenyl ethyl -; 3- phenyl propyl -;
PCTA}SﬁmBQ UARITa-6t ah; plirépyarpRateyi AppliGatipinel8{18% x Vaniguchi,

Eurcprg PRt AR "s¥féqnaﬁf1y49?6a Mormsepret ol it pA ARt

173 Z)MQI\leuBér@épeWIt pct Apbhééﬁoﬁ%@%/@ﬁ&matﬂhﬂat al U s Patent
et erocyclic group can inc
No. 41 EPESANG o8 poumucsesm AR APPIGAtoD Je R0 ZErarten ot (1989

Smeﬁéé 540, 1041183184 et QICM‘QBVFJ f|mmn6|am3@%5§4@edsm étha|a(1987)
|IC or aFOI’THtIC rnn avi ng carb

PNA&&ﬂh 23418 Nishinera @Wl 6886@@&3 Bya%@?%rﬂ@% Wood etal. (1985)
Natupe/ §¥@Qﬁgt4@n§h%\ﬁgﬁ Qt‘?)?\?eﬂiecﬁhég Iﬁéfsé(? Pf§53-59 Morrison,

era roc clic ring has car bon

(1 985) Sﬂenceml@ n'é%%c@kﬂt iak ( 1986y Bindechriquas Lb@ﬂ éon’@mUtE’ne
Patefi{ @ r.gﬁﬁgédﬁr‘gﬁ%ﬁ&ﬁ Hal O(fl Qé%Natur‘é' Mdéé’I thfr P2¥béyan et al. (1988)

Scien¢en3 3, dG&é;zanid}Beldleloe(taaidH%B) dylmmurllqt o‘béézéﬂ)f';a -60.
di hydr oi soxazol yl -; isoxazolidinyl-; oxathi ol anyl -
tAls@nsaful;for the invieptiorvarei antibddy, fraimentoanrthgarivatives that contam at

Ieastttné ?\ﬁ'\% |éfrl|q'l PH.&ﬁ?‘Lh% GAH’[@ %)K}dgfgocf Er}a%&l drtiitibbay that binds toa -

YEIH pcjypapndel Adtlbqply fcagmantscﬂhyt cgntain thedbingiipg domgin-of the molecule

con B AL Mo AL ufh NGB RSB bt pot o o

F(ab)pirdgrments that v be rocaced vy pepsin Uggéshnrrofanbbgdy molecules Fab

fragr%'lé[ietgéa% :cgb :ﬁé l)gﬁherta%;{ t%/érfglpxcm% mﬁ%ﬁgﬁ@%tﬁ%a& 8 ab"); fragments;

and palp &égrdemxhhat caP belyeheraydd by ﬁlea?tmgmy\hbodyowdéhmemwlth papain

d¢ r%%ﬁ{%gqng agéeho%o 3y O| I nﬁ‘lﬁ@w% ?@éwyyq_:brrent Protocols In

Immbﬁdl@%z/ Donga éldeﬂz bﬂ)’i 8, 2 P (VVITE !nféfécnence 1991) Antibody
ropyri madi nyl -; tetrah yri madi ny

fr agfﬁ@&%ﬁiﬁ@rll@ﬁwﬁq Fﬁﬁf]ﬁa@pnts lﬁ,f%[gqbﬁg,y proqu:tE,g}\glzlph)t,l]ere are few or

no cBb{sfté‘ﬁbféglon Qhﬁﬁ@ﬁcﬁ’d’ﬁs&ﬂuﬁ% A dirﬂjlé é‘ilibiﬁ FORAEREME (scFv) is a single
yranyl -; di hydr ot hi opyr an

t hi
POIYI?%Qt‘ﬂaﬁbﬁlﬂéhﬁll@?ﬂHﬂeérﬁmh thedjeany an?llght chaipivayipble regions of the
antltga)ﬂg 'frgtrfé}vm&lé he, d%_?—‘(/rlghé gﬁy'Suoh%é%;ﬁﬁhis@aﬂ'%roddd&@‘#&'

; 1soln [1zIn
exampigoaq d_esg:nbggm U.§uPaten{/No: 4 @142@3,14 ydushis ||ryqorporated herein by
refelteﬂEé ﬁ"ﬂléﬂérﬂl?é{y n‘?ll'né( %nhbddg%gH'b@qJ than&é@%%gﬁﬂ bf& h’)b'noclonal
tetra inoli"zi ny qui nol'r zi di nyl
antiiysialy maghhﬂso@eneyated irch drﬁfmaem specighr omany! -
i sochronenyl -; isochronmanyl -; benzofuranyl ; and
cH*rao@myleydescmaﬂmwoélnel cah be|usee for aruariatylad pyrppses pekging,
i ng
but 3% 03 6 YN pGBLEE pLECAERT BBt indludfuaie 00,
measgrepreopy| oxy; butyl oxy; isobutyl oxy; tertbutyl oxy;
pent yl oxy; hexyl oxy; heptyl oxy; or octyloxy. The
alkenyloxy group can be a straight chain or branched
al kenyl oxy group having 2-12 carbon atons, The
aTh@efnﬁ//QV@lS@eW Ve ﬂ@dl@ﬁafécm@djmﬁftbmrwa@w@r oup
consi sting of: ethynyl oxy-; 1-propynyloxy-;
2- propynyl oxy-; 1-butyny|oxy-; 2-butyny|oxy-;
3- butynyl oxy-; 1- pentynyl oxy-; 2-pentynyl oxy-;
3- pentynyl oxy-; 4- pentynquﬁy 1- hexynyloxy ;
2- hexynyl oxy-; 3-hexynyl oxy-} 4- hexynyl oxy-;
5- hexynyl oxy-; 1-heptynyl oxy-; 2- heptynyloxy ;o 3-
hept ynyl oxy-; 4-heptyny|oxy-; 5- hept ynyl oxy-;
6- hept ynyl oxy-; 1-octynyl oxy-; 2-octynyl oxy-;
3- octynyloxy 4-octynyl oxy-; 5-octynyl oxy-;

~ oy
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2-12 carbon atons such as:

propyl am no;
WO s@b6pram no;
hexyl am no;
al kenyl

i sopropyl am no;
tert-butyl am no;
hept yl am no;

met hyl am no;
but yl am no;

et hyl am no;

pent yl am no; PCT/IB2006/003978
or octyl am no.
-am no group can be a straight chain or

The

branched al kenyl am no group having 2-12 carbon atomns.

~ The al kenyl
EXAMMESt i ng of :

3- pent ynyl am no-;

hexynyl am no-,

but ynyl am no-;
tynyl am no-;
Apent ynyl am no- ;
Det@miMRaionF a8 Béntiatbnb ShY R LA MEHS exbelSay/Ny! ami no- ;
T-hept ynyl am no-; Z - hept
3Qbenittiatye ajatanmm;atidnmm‘nhg oyrhpodnds -and Sletezpingtion afranaotiomeric

1- propynyl

epty

am no group can be selected fromthe group
et hynyl am no-;

2- propynyl am no-; 1-
Exaimple i yMotesiais and Mathods

am no-;

2- butynyl am no-;
2- pent ynyl am no-;
1- hexynyl am no-;

5-
nyl am no-;

ol R A B0 s A AR B P TR

liquié-chrnyatgdraphy) @ngd GG/qgassghramatographyly/M8 iiyays spactrometry): GLC

SR VTENE VR0 B AT IR

deteBton@ny Dging H.128-carrier ¢@a6 yDotbiith &tion; of Thel@rantiyinarnt e@esses of

PR A PR AR ORNSRLY oy ETHA 330 SIS
coluffeY BYpEIEn) 186 m engtRIRS iy IDPEMAI25 Lmdilr RidlEKkNEsY). g8 Tabile 5

3-undecynyl am no-;
belog).undecyny! ani no-;

F 8y bﬁﬁﬁdlé?c

Aundecy
6- undec

nyl am no-;
ynyl am no-;

a01§ bls‘éEQ&&cYé‘Yl'\agbrégld  tetr

de

cynyl am no-

e g cabary

ahydrofuran diol, and

9- undecynyl am no-;

Ilnolglc(y@ujet@é@qu t@mrﬁaptlon znlxtgfﬁ;ewﬁwﬁmtg@wﬂh ethyl acetate, methylated
I

wnthéi‘é}%ﬂ%éﬁ%ﬁ#%eiﬁs‘@atedév% Sy yny Qf‘af&i’onaDB 5 column, and the
elUtSClmﬁi@(qulaawmw ®@Sdodecynyl am no-,

9- dodecynyl am no-; 10- dodecynyl am no-; and

11- dodecynyl am no- groups; and related branched

i sonmers. Preferably, the Bhblefyl amno group is a

strai ght chain or branched al kenyl ami no group with 2

to 8 carbon atons. The aryl am no group can be an

Comoyhdni no group sjutralgss a pbenytinan no or| Texpbersiugan no

aroun opbti-opald-v-substitut ed—with an—-allkodl—or—al I/nn\ll

Cis-¢, 3~ %éb%wa@‘? oup ha(\‘;li-q;g 1 t b? PRGN at opdd?Cdjsotherm) ~

The ary mo gr sEl he
O il B L AP L ATE ST

gdroup consi sting pheny
cis-Z33-epoxyhieptamey| ani r8L.C Anet hyChindDEXaAWTA0 | 5@2G(isgthgring
acanvlam n) -

vl amn 2. chlor hepvl-am-ho—3-chlor nnT

C*S'&éﬂ%ﬁ%m@%w ani nde-4- net hb?(’ﬁﬁ?%ﬁ%ﬂ ani nof 120 ?C (isotherm)

Indeﬁe%xld)é' OXypnenyramipog NapnEiraes BE-Hand H%He@é’iﬁ‘énol‘ )

ylalkyl ami no grioup can be benzyl am no
claaxaw:eilnanol (9:1)

|Ndaze1§|ﬁbnyl et hyl ani nd’lPtKhe al <‘,2h'tl’med)0@=|d‘bp
ato '%Q %(a'ggotherm)

e ST oup Pl Be sel bETRR I20m 1 he
ogwpich (i€6therm)

0 group ca
eifpX 420 0, pr
n1%} 7G fisateeran)

butylthio: |sobutlylthio: |
1- pf@nkléh%pﬂma@e@@up Gk be a| 3OEX M chai

tran@phémﬁﬁrbp@*né)éﬁdém@b{dﬁ hi o;
and pentvylthio
a
OB ReBo RSB be sbl SR r om & ol rG fptherm)
6]

ewm@gértahwgalé&m et @D&I t m ?-DEYpepynylt m)?c (isotherm)
2-propynylthio-; 1-butyny i0o-; 2-butynylthio-;
Linogie,aciy higkporide ; 1-G§é\h$yny BB 0-; 2-peni Wﬂi’ﬁ'hﬁo-,
3-pentynylthio-; 4-pentynylthio-; 1-hexypi/iin?2402c
hexynyl t hi o-; 3-hexyny|thio-; 4-hexyny|tnio-;
5- hexynylthio-; and the I|i kffs The arylrthio group can

be an al kenylthio group having 1 to 8 carbon atons
such as a phenylthio or naphtylthio group, which can
optionally be substituted with an al kyl or al kenyl or
al koxy group having 1 to 4 carbon atons; and al so

hal ogens, e.g.: phenylthio; 2- nethyl phenylthio;
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aryl oxy, aryl -al kyl oxy, al kyl am no, al kenyl am no,

aryl am no, aryl al kyl am no, al kylthio, al kenylthio,
waegozobgor9 aryl al kyl t hi o, al koxycarbonyl, subsp¢T/iB2665/003978

and unsubstituted carbanoyl and acyl groups nentioned

above can optionally be substituted. Exanples of

substituents include: halogens (F, d; Br; 1);

hydr oxyl groups; mercapto groups; carboxylates; nitro

11 mrdwﬂﬁoxquqm@) gr 0GTIMSSUbSDB-8t ed or unsyhpid 1 gt ed

am no groups (i ncI udi ng ami no, nethyl am RQmin? 240 9C
OXYQSFF%’EFW%% no, hyI am no,| diethyl am no| and vari ous
101@ xy@ @B)-Nes SIS T §T0p-Buf oxycar b< jh7C BB
ylI'sul fori am cli| grouj Ds]f al koxy grups+ ﬁlﬁ{n‘ﬁ% 7¢O
oxngtagiac@m.ate atonmy such as |met hoxy, ethoxy ™ propyloxy,

rSsopropytoxy, butytoxy, Tsobutytoxy, ter tbutytoxy,
pentyl oxy, hexyl oxy, heptyl oxy or octyl oxy);
al kenyl oxy groups (having 2 to 8 carbon atons such as

BB PLE W e MK AR A o
extradtibed oithe Iband (D fromdluffyr withostt celist ed with' an al kyl or
al kenyl or al koxy group having 1 to 4 carbon atons;

and al so hal ogens, e.g., phenoxy, 2- nethyl phenoxy,
3- net hyl phenoxy, 4-nethyl phenoxy, 2-allyl phenoxy,

2- chl oy ophepoxy, 3- chl orophenoxy, 4-chl orophenoxy,
IE ali'—‘ﬁ@t ﬁ%’?@ﬁ‘f‘%noxy, 2-al | yl oxyphenoxy, naphtyl oxy, and
t Gie-2,3-kpoxyhaptahe ahd Bl70epoxggerangd alodvhal. wel’éeyﬁﬁnbslmd Mrd the.

comisaPoR AEoRk (ke Wt eiTao S LB PRt Vab o Rndsieo

frorrpz ﬁé}ﬁéﬁ@(dﬂwyd%lé‘tlbﬁ bﬂalkélfé) boisyd, 3-BpSxybnink ¥ht han-2,3-
koxycar bon grou nmet hoxycar bonyl ,
ePO)é/leW?@afi Boﬁwgvtan%@i waie OPF%@F fragy, Ei/vk? {Milary taly). (RR)-and

(S, SW%HQPHéﬂy!Hr@&eMMﬂ olSthiREA frofh Huk&é@ Eﬁﬂ@f@)élnantlomers and
car banoyl , di net hyl car banoy di et hy| car am)é@ssed

mixegfar w@emn&@pcﬂ@r@y Ragerﬁ@ﬁ@n(sw-ﬁhenyfpfqpe@;le@a\dsdvaSa%ya
frorrr;‘tn ﬁ‘e rhgfsﬂl%ne ove nﬁﬂ{(ﬂﬁ?@ gkféxnd lﬁnmﬁﬁzw}es%ﬁdlﬁéblol
wasmjotdlrmi yeatid hydrolysis obthglepakiky! (,+)-he1beemn:y,é¥epoxldalvmxy,

purcpSlYord AlicD i a blse Bt B¢ syBbeseas i e acid

(epaxidation gitlo mCPBrYVindgnd okide vas sy hibasistdfrem irddoerbrbmohydrin as

d (&AroH%slvmth 2 to 5 carbon atons, or hal oal kyl groups

eSCHPEAPEIOWy 5 carbon atoms in addition to the
substituents specified above. The nunber of

s ubsti{uents ggﬂ? be one or nore than one. The
YIS Py RERIC NELNYe sane or different. One of the

Rin 2210 fite éss%nﬁému@&w eabtoP Bading @fr@rehomdm@rc@umwg cdile fitted
functlon |[9glrou is selected fromthe qgrou

with beiiles and anRVEINEEH AL haRizal Skier COWIP%%W% Bl iraigonied to

the CEMfraPsHaft wéé%lééé@ﬂ §év§H pEed E) G@Qg Sibfrhdly bt a V@l\VI 'aabédus
substituted sul fonyl, carboxylates, variably

potagsigat hvdiaxide %?h'tlﬁ’ﬁ variably substituted ami do,
carébéahty otlébt f%cq)’*f eln@l ne Bﬂfn‘)@‘gh 41051d § Wt 2Fmol) was

varla stltut tha
add&$utie Isalhtnon sand ithe bete:qganeoumlxuwe stnyaqhargorously (500 rpm) for 18

houré?I agg)y@g afﬁ\eesggﬁi \'/vgget (5:{'3 ooj%%{\g{t glcﬁpro%ﬂeqla% (2[ £ tzE %{reéj)agnd left

to smfbn I0lnuiess Ue sémtr@docéq:sﬂwﬁmteiy 45 rinuhed, Qiﬁ@ccmdrergamc

.pha #@%g%éhgct%%ggglgt@ﬂt gne&,wtgﬁ\gg(@)aq %lngﬁlggé %{) ‘?‘LC (thin

cycloheptane cycl ooct ane; cyclononane

cycl odecane. As used herein "vari ably substltuted
group is a group that is uﬁghbstltuted or is
substituted with one or nore, in another enbodi nent
one to five, in another enbodinent one, two or three,
substituents. ol ypepti de" and "protein"~are used
|nterchangeably and nmean any peptlde I i nked chai n of
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thereof) of the invention is at |east 80% nore

preferably at |east 90% and nost preferably at | east
wOMy/obop7dry wei ght, the pol ypeptide (or the prEL/IBE06/003978

fragnent thereof), respectively, of the invention.

Thus, for exanple, a preparation of polypeptide Xis

at least 80% nore preferably at |east 90% and nost

preferably at |east 99% by dry weight, polypeptide X
layegichmagograplyy) éptstaréing materiakordiyerilysid prodisstat Bestengrdtiorsof-the

T I Y ERIT A T -
ProtandMVIRt(rakiéar Anagnetiotesbrahdepbysutiobcolsy ifdicatoe fhat the crude
prodcL R @i puis CHeni i ERIe e tom ot/ e tig) aforded

mdérfleﬁdée(Q% 88 %' 95%) a@é RIeRP 8, ‘9@+°7J pifte %?mieﬁ%tA er'rﬁlbﬂdh
encodi n %etl e; or chéem cal g/nt esi s.

W'thA5§901 Q9 EH8 Ef@l)tqﬁ then@ frrariydee afferdgd 381 08194B5%) ot taprequired
indéhel deitbalidt 0‘1’]1('5 Egdggtéwd&‘?st@reergt WeSh séélla{f BBME@@MI Uﬁed)

originates iI's ecause it necessari
orming lﬁWﬂfeeltnfg pointpwysdals.s whi ch natural ly acconpany it.

The degree of isolation or purity can be neasured by

any appropriate nethod, e.g., colum chromatography,
Prepatafimoroflfearede/egst cellsdfor sorgenimsi s, or HPLC anal ysi s.

e M LU EANE N AL
extractmuf eﬂ@cﬁ@%&ﬁé@um%%(ﬁa)ast éxrath 9%3@:@& @%ﬁa&H % @biene wWiv) .

V\f Hia ?I | y-occurri n%Qsequence
SUPBRISATec YA % GATCPRGA WY Al TS SiBLIpTERs PhasecidBr 72 e gl were
har\te@?éd thy @Hﬁrﬁ&é’%oﬁ?m@w@@t £ Rid)dacy) Wa% Rfth Rﬁﬁs%hﬁf%tbu'ffer (50 : .

genorre organi smin whi ch
mMc@h’\? ). senigfuged apN&ogén inphosphate nbafferr@anltaynm glyeerol (PA%) at -

b f S
206 8 Bobd Gl & |%u|5 SIS TR CAE DL P@P %Jae?@%&%s%ﬁ%ut
SIgmﬂcaBﬂnsb ofractivitus, or into the genom c DNA of a
prokaryote or eukaryote. The term al so incl udes
aseparate nol ecul e such as: a cDNA (e.g., SEQ I D NGs:
Scr8eniflg 10, 1-1, 12, 13 or 14) where the correspondi ng

2?;8*&%@% NERI R L —
of BB AT LI FERRRier b DI Riebhele laefSdR. o1

7.5). Ak reasticn ﬁﬁxth%Nel%nlﬁc%atbﬁeatfﬂ@@‘ﬁ‘bf‘g HORIRS &r ??\toH(res. The

restriction fragnent that |acks at |east one o

rea¢ticaminiigregemer®; e)draoied wﬁth:tOPg: @00y andl eentrifyged. 1D
OCCUrTri n%aprote n such as a fusion protein, nutein,

formatmﬁ% plugted DedLr Gilicargel Merck 60.fckei EompouniA are

i S0P St RN 4SRN 8RB s

shonedsutistential r[mﬁcbrmatuodauémmwﬁeﬂﬁat a$ym1m@tr:c Wclirlalyms of the
ne, i ene encodi ng a non-natura

IE bcfegu.a? Gi& analysis. §p@s\e€raactw%wer¢1 tennased oyeglonger or shorter

tnm%se&@htﬂ @%re%t% haf Fpé‘ggér@&’?s db/o\yv?\}r)(?%o%eﬂ?yar%fl s2ife

€ appa ent or € 0|ng
readtioas atssmlntableobdbl\l/ér@lons. not mean a DNA present anong
hundreds to mllions of other DNA nol ecul es within,

for exanple, cDNA or genomic DNA |ibraries or genomc

Gerldh¥¥ grogbdiretfoP thedhefiolysis bf 2,8%is GOy aﬁdrtﬁ%wbksﬁidtm
di gest reaction mxture or an el ectrophoretic gel

epoxjdese. As used herein, "functional fragment" of a
YEIH is a fragnent of the YEIH that is shorter than
the full-length polypeptide;-and has at | east 20%
(e.g., at least: 30% 40% 50% 60% 70% 80% 90%
95% 98% 99% 100% or nore) of the ability of the
full-1length pol ypeptide to enanti osel ectively
hydrolyse a IE of interest. Fragnents of interest can
be nade by elther of reconblnant synthetlc or

. o, . o o s o T 1 . -
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O her features and advantages of the invention, e.g.,
| E and I D preparations substantially enriched for one
wopinoedo7enant i omer, will be apparent from t hePCT/IB2006/003978

foll ow ng description, fromthe drawi ngs and fromthe
cl ai ms. DESCRI PTION OF DRAWNGS Fig. 1 is a depiction

of the chem cal structures of representative epoxi des
of general formula (1), (IlI), (Il1l) and (VIl) used to
daopestdlistvieré trawssewadhediiti grosphidie baffert(5e sing, i 7. BEand

resudfnceributey) Coll iepeasiots R ate S oF SoATMIURTE AACS R0 m

glas§petes With Scrlv ddpaatiad ﬁntﬁ‘§é&ca bTHiﬁsMb‘étrQl@ WO Hhﬁ 2%Ek Hofaf 2M
Rhodot orul a gl uti nis UOFS 3

(VIv)rsprkasolusiendt ethaeol - wasraddad t@tf nalcqoneeﬁraéﬂnqoefc?&mwlsor 50 mM.
|
The BRTRA E G BT R 0 it

biocohvEtad)s offeppxidds mas folldepd by mithdalvirigwanyien({soal?1) at
str hure of the conpound corresponding to the major
apprp/gn%g RedeisB@ls ed during hydrolysis of Iinoleic acid

bs SAReOtdr LM NnaysiEvete eXiEcted Wt B0d 7l EtOAC. After centnfugatton
10, 13-di hydroxy-9 (12)-oxyoct adecanoat e.

F
(30000, 2 i, 31 AHEISHIaYERAa SHIPRAVETANUIYS MaSichyasddhaproducts

analYi“éb‘t?VcHt’r%?@Léo generate YL-HMA transformants (Yarrow a
tica expression vector, with Hp4d pronoter,

l\ﬁmmpless fqm;HRhﬁ anplysis weresaxtracted with 300:21 hexaneceentiifgged (12000
<0, SO e SPORIERREH Rt A AE oS ihe Bkl e
by chiaal HFHLG: mmwtl on of COdI ng sequences are indicated.

sftpe AR e g Sl AR 071 flier. Btk cSthbbation

(30(706«9@‘1@r AinEAE §rgaR%3&yerQ¢ds<dﬁ|e§ RANEEa Ritrb§sh sthednyl dedisdtved in
que sites avail for insertjon of sequences

methaReb Ang gatRyated iy W@zvmetfansn«ﬁtpertloarﬂi the pethgBpldiazemsthane
reackib® fixtdr® el wHaer nltraﬁerﬂ GRRBRed HPYrdthe! Bfd silylated with
enantiosel ective hydrolysi's of trans- 1- phenyl’pr opene
BSTHRiriier 9yanalysihospor on nmucoi des NCYC 3206. Fig. 7A
shows the change in concentrations of the IE and ID
enantioners with tine. The ID fornms in an
Yeasfsfain®conver gent fashion. B oth | E enantioners are
h‘)‘é’is%ﬁf&iﬁgmﬂtﬁtsc@en %B%%I:S d%@ A@”'tor “t?iry 8 i of “BdRewkie
antronmers i1s Yo conver si on
isolacbeéd frére se;bmmeciahsadecmldgn@mmehwﬂhapwg@ seficied basledwon the

N

wouloli beecdeterinyised H);oadundgmeefaefamtdm sechpas eeperegchvartvirommnesits or

nignReqob T e8 syl B 59T AIE YFRIS S BblaRe P e MR "

fynbbs,cmadcalogidal emlmmmenxumqm@td/sdutw afrfcal tCarhstraind weredbolated

t he equi val ent dry wei,ght . of_biocat aI st; d the
from{ s fifeh ine Sete A, BEh Rttt SPTEe TRt i o
concﬁntrbfmtst @f{by@lﬁldé hfh/lléﬂo@kg"aﬁhlsﬁﬁbwemétiﬁgsm theké l&@ntammated soils most
ration is shown in

likely fave & NASHCHT thesd Sishy

ikelpRaye ipsrativg cespiratary pysdems rNeg f?eé GeW ?’@% isRAYeDH

activity aft sERCHMy f6:00 3@' s’iﬂb@ﬁﬁted"_drﬂ&n s8hstRired %ﬁoﬁb@éNV\FH'lé only a few
enanti osel ective §SI s of trans- ropene

of thgimere thgn 2%@%%@% tlm) 9as§tCrtﬂ¢w%C9l!e&H@m thaﬁwerwnsiﬁd%@ the
scree(ﬁihg' £p|£§t&d&%9w éxrl\% éc’:éTect,t?W foff '2C§3§|s§$sfti&!t8§ gé}&f’r@eBs-gU?jﬁmore
the Qtf?@Safmm& wltsaaft EQjiection tb/abwgres‘owb @@lﬁéo preduce optically

(R R -2,3- butanediol by Rhodotorula glutinis NCYC

3203 (Fig. 9A) and Rhodotoryl a araucari ae NCYC 3183

(Fig. 9B). The lefty-axis d lines wth shaded

circle and triangle data points) in each graph show

the changes in concentrations of the optically active

I D products at the tinme points indicated on the x-axis

and the rlght y- aX|s (and I|nes W|th shaded

s R o I T s T
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and the right y-axis (and lines with shaded
di anond- shaped data points) in each graph show the
WE@anewneri c excesses ("ee") of the forned opeCT/EB20§6/003978

active ID at the tinme points indicated on the x-axis.

Fig. 11 is a line graph show ng the hydrol ysis of

i ndene oxi de by Rhodotorula glutinis NCYC 3186 to

produce optically active ( 1 R 2S)- indene oxide. The
activeigpesidiaé khd/shdidls drom 2, BJdEuEsTlﬂiule‘H apexidés helovged il atoat cases to

T I RO A N N
lsolat?e"sechbﬂ ;ﬂ@dlﬂl’e@ mbﬁcénggmr&eﬁdmebbd ielngbdisls @ﬁnmgwdmaym bfiE3-
L- TsA mMA transformants express
d'suféﬁj@aze@énwumsa@@g eeppx@eawmwﬁaagfﬁsrhv@f‘ PP%U?’Bica‘es
char&&gﬁsél%ﬁ Hetlﬁd:dsgandl%&t 3f¢ﬁ?é’>|36l8t§é®@ér@ LisbduBjdeicldad hidrzalar

Rhodospori di um
Iden@fmauw exeﬁ@qﬁenca/@w%n%)of thei @WD?-_zgglon pbihedarge pubtrBNA.

é(g rﬁ)t%lv bR B Rub SRR S & e %aétnﬂﬁtﬂ% ©3l\eéfon of the

was used conpare tO t ot her reactions.

Universify omeu Qrang¢ Free Sga@p(thPrfﬁatand lagwgn%uOﬁ%\um% s of
'A'lpt‘ﬁ Q%t 8 n@fné%l g%/c? n"t‘ﬂé“@&ar%ﬂés % >t/ ‘éﬁcg Ain é&ﬁéd at the

|"'oadi
Umvera]ty@hthecﬁnadge FFeegStaMUQCSa Depmrtrgemphwhdn@malsambemlcal and

Foocf cﬁbglgﬂ%*%rg% I\?at&fal %]ribd/ﬁ@%uﬂfflgagsc@ﬂc ﬁ.g@&rﬁb?

BloeoﬂoraemsasoonRemmuaqnmum A;fxms del #4751 AW 2396aFax nE7 G A

5214 R o4 R0 7 0 5 R AR ruer
mdld@jﬁﬂ Rlepsiseniativé extensleos( st@irtbeRkiHging\b a‘m}ldlﬂéfenhsmoes have

beerpfercejied phbRaNYG (Sation o alah, STyasr Gubiffs MEH g o Foba
*Reséérbﬁlmrwﬁz’h Rresearbnpbﬂ@@olh INOGYWICBNI®S 7AW . KL Tel: $44(0)il 6GS-

25544 Ea AN 0HIA el PP AR ERD SEITBIE Sl Fesrgeast

straif® Wl BEEmAYE é@élfé§l@ Jﬁoﬁ%ﬂé@ﬂ@m bh SHelkani@ant eoribitpndlclGe
3181 _(YL-IHM). Fig. 18 is a depiction of the am no

Budapgsi Teeadience (SEQ ID NO 1) of a YEIH encoded by cDNA
derived froma Rhodosporidiumtorul oides strain
(assigned accession no. NCYC 3181 (#1)). Fig. 19 is a

depl (it |Son of the .am no aC| d

epoj(meglaguqﬁgmam,@yswr&mg gnedacce33| on no U(]:S Y- 0471

(#46)). Fig. 20 is a depiction of the amno acid
S f o)
SRS SO MGkl e (o
susens ivng de deawried sibove. nahe Movas actd@i tpm) seoncengatlomofﬂ@ mM

o s g B BSOS 2

highBtoabtisifies asldeterrainad o MLEdren dial forratisi weredubjectesido shiral GC

or HER et e hstdmlatae e ey R btae bl hltfer o

afteicibblfbatien iforeid20 hours af Crey Et(o;s@c;&apowbutaabues—ﬁt&-epaxyheptane

' NCYC, 3
rang 3 S PUBRE Bl H0° BAPRRNGE 1S d R B pkRe e o
mdeh@o&Ddemetlathﬁ1%@ﬁ%ﬂst@n§&%fﬂ@hlas&thnﬁm@éfm 215 in Tables 7-

Fi |l obasidiella tococcus for mag)s var

ﬁé‘@f‘%‘?”ﬂ%’ﬁ’se%ﬁ‘% &eh WorR) deie, n rmlia E &o 5 JEsHHE-
2]}/{[511]4{@@9@817(5@8)[511% th%ohéerﬂra@@nﬁ) hpmb%pﬂfprrétéenra@baﬁt of the

id sequence (S H encoded CcDNA

one gapntiseerfaf §1a & q:aﬂlamddm éﬁ thﬁépnwtr@agraagwapﬁropﬂate time

(assi gned accessi on no. I\ICY4% 3190 (#23)). Fig. 25 is a

depi ction of the nucl eotidesequence (SEQ ID NO 8) of

a YEIH encodi ng cDNA derived froma Rhodosporidi um

torul oi des strain (assigned accession no. NCYC 3181

(#1)). Fig. 26 is a depiction of the nucleotide

sequence (SEQ I D NO 9) of a YEI H encod| ng cDNA der| ved

o N ) o R



Fig. 27 is a depiction of the nucleotide sequence (SEQ
I D NO 10) of a YEIH encoding cDNA derived froma
wRh@doeae? i di um pal udi genum strain (assi gned aPCEER0@003978
no. NCYC 3179 (#692)). Fig. 28 is a depiction of the
nucl eoti de sequence (SEQ ID NO'1 1) of a YEIH encoding
CcDNA derived froma Rhodosporidi um araucariae strain
(assi gned accession no. NCYC 3183 (#25)). Fig. 29 is a
pointiefithe bthen B b6r IDhRenantictheiot | de sequence (SEQ I D NO 12) of
a YEIH encodi ng cDNA derived froma Cryptococcus
curvatus strain (assigned accession no. NCYC 3158 (Car
054)). Fig. 30 is a depiction of the nucleotide
sequence (SEQ ID NO 13) of a YEIH encodi ng cDNA
derived froma Fil obasidiella neoformans var
neof ormans (strain #777) (assigned CGenbank accession
no. XM 568708). Fig. 31 is a depiction of the
nucl eoti de sequence (SEQ ID NO 14) of a YEIH encodi ng
CcDNA derived froma Rhodotorul a nucil agi nosa strain
(assi gned accession no. NCYC 3190 (#23)). Fig. 32 is a
tabl e showi ng the honol ogy at the am no acid | evel of
yeast epoxi de hydrol ases that are enanti osel ective for
IE. Fig. 33 is a table showi ng the honol ogy at the
nucl eoti de | evel of yeast epoxide hydrol ases that are
enanti osel ective for IE. Figs. 34A-F are a depiction
of am no acid sequence alignnments of the YEIH of SEQ
ID NO 1-7. Regions of 50%or greater identity are
boxed and identical am no acids are shaded in bl ack.
Gaps in individual sequences are represented by
"."CoservecTseqence notifs and regions surrounding fr
e' catalyticrtriad-are als -- indicated. The
nucl eophil e, acid and base of the catalytic triad are
indicated by N, A and B, respectively. HGXP represents
the region of the oxy-anion hole of the enzyme. sxNxss
represents the genetic notif found in a/b-hydrol ase
fold enzynes. DETAI LED DESCRI PTI ON Vari ous aspects of
the invention are described bel ow. Nucleic Acid
Mol ecul es The YEIH nucleic acid nol ecul es of the
i nvention, or those useful for the invention, can be
cDNA, genomi c DNA, synthetic DNA, or RNA and can be
doubl e- stranded or single-stranded (i.e., either a
sense or an antisense strand). Segnents of these
nol ecul es are al so considered wthin the scope of the
i nvention, and can be produced by, for exanple, the
pol ymerase chain reaction (PCR) or generated by
treatment with one or nore restriction endonucl eases.
A ribonucleic acid (RNA) nol ecul e can be produced by
invitro transcription. Preferably, the nucleic acid
nol ecul es encode pol ypeptides that, regardl ess of
| engt h, are sol ubl e under nornal physi ol ogica
conditions. The nucleic acid nol ecules of the
i nvention can contain naturally occurring sequences,
or sequences that differ fromthose that occur
natural ly, but, due to the degeneracy of the genetic
code, encode the sane pol ypeptide (for exanple, the
pol ypeptides with SEQID NOS: 1 - 7). In addition
these nucleic acid nolecules are not |imted to coding
sequences, e.g., they can include sone or all of the
non- codi ng sequences that |ie upstream or downstream
froma codi ng sequence. Nucleic acid nol ecul es of the
i nvention, or those useful for the invention, can be
synt hesi zed (for exanpl e, phosphor am di t e- based
synt hesis) or obtained from-a biological cell, such as
the cell of a eukaryote (e.g., a manmal such as hunman
or a nouse or a yeast such as any of the genera,
species, and strains of yeast disclosed herein) or a
prokarote (e.g., a bacterium such as Escherichia

I 1 — - I L R T o T oy I T



nucl eic acid nolecules (for exanple, isolated nucleic
aci d nol ecul es encodi ng the pol ypeptides of SEQ ID
wOl7/08907%) i ncorporated into a vector (for exeOPIB2006003978

plasmid or viral vector) or into the genone of a

het er ol ogous cell (or the genone of a honol ogous cell,

at a position other than the natural chronosonal

| ocation). Reconbinant nucleic acid nol ecul es and uses
Tablelfer Sam pﬁsé1 47§ Enastiindricraxbesseb¢Ee)wf Teratedidipl@btained after-

W th detecti o.r ulalo
incuieR G Aieie yeat e B i Cisca PRt eaah M D% wi e, 16
houﬁg;sed for exanple, to test for expression of a YEIH
| Hntexndll y gene or prote| n can be id i ed ba
ﬁzm Fs stfai | ar Strginfspeeipe rel evant YEIH ggg]lggf%‘gn 6 Otéfff_, 05}:)

ququ?tIVNV For exanple the identification can bhe

1 baseH0bn se@v:aﬂamnyceleananta;us The i nvenNCya 3fiéat ure® 710
2 isol gt ed nugrabionebslpiodiesss es whi chNeve3180 arRRat 19.3
3 | easyy 180% ( @rdhanorices §2SL: S55% 60% ﬁ@%s?(é% 8R¥ 740
95% 9895 0 tica to (a) a NIRRT
4 nol eZ:dﬁlde thgtan&ic{g%é%'g t he pol ypept| deUB 1 ?D R 841
5 X1 ._na. HHISH da caue 0 p 777
8 (c) é(efh‘lﬁcl eiCEypiREPerUBBRIITYE e V\,hl ch |ncIUQE§sY-%7§egﬁﬁwt '31.9
7 of afBbéast Chptdcecays poddolidueast : 20; 2POFS(V-1998: RBRMR 274
8 580 66%0 80; pDLB&Y o:ﬂa%’é%g&@u?ocl)ﬁ 888 2151#3013@334 gﬁ(k 59.5
400; 1, YoF8Gioeligl ﬂa 0.
9 1 0642 R 86.
1,182; 1. T ba{y%"lfs 00 1,201: 1, 4 ,
10 a il C 6 55.6:
1,204 1,20 o8- 1,228; 1, 2o
"o 23?0 1, .23?e %!V%VLPESB?”Sf”'st) nucl eotiClSs '%‘?OSSEbFiD 93.9
12 NOs: 18- 14; (Ogbarzomyses banseaici d ol ecul HOES6E18g Ry 058"
13 t he mepmptuedmomycef;na;ymmm t her eof NfiYEci288ed B ow>98%
14 and g&) the reppgpd sigRda Of any of the poyessimocl eRR 174
15_acl dgol eculc]eig /chﬁg Compl ement s of g, GHa0yg 701 RGHT €534
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& \La 3|D\) IIE erartt+ofrer Ul & bID Lb -UIDUUDLILUfU
epoxi de, the ID enantioner produced_f m bot h | E ? rsion

NO enasubomeveasetrkinbe the (2R 3R)- I D EHINE %rrg i R
YEI'H pol ypeptide is sel ective for a? §)"

'! E epoxide
183| D Bhant i @HF@PSWQ?dﬁ‘d"‘é’Gjefrom both | ENGY&#2%8ners 911

184pe e (2TidRs@yoreneavidedner . Exanpl HOFSHY-QlGH 84

1851 eaza8 ons Thighokpoden hdigegic shown i n Fi ¢ORS Y-I&BG ng Bhese
186 I eagis onsTr,Jhbg,;&o,ﬂ@ a decrease in theyosment rat sons
19707 bal h | i@RgpbAers (with the cowmugon oy one

dec sin ast er than t.h
188p0| 5&2 ot | g éC rqrgtuéarqg var utaneum g

I'OMeri C sel tIVI and
1895 ofilicti o ”%‘Psl?ﬂﬁ‘é’ GUESTEWE YER Gﬁ%’fe“mSui\pFrse\é 5"% bns &
200par¥31cul aftighogeasdngp. f or t he product iNSTY©$218 desi Béd I D
201 enami0 oneCrpiudpconbelbielut he YEIH i s siNGNG 8tént |y BE
202enams oselrgsHokpdon §1ey can al so be uwsefaib2ior the7

203 €NT psheNtan W the production Uﬁpsayp_a{gl culggr =
004 €NARLS OMTEY ree of the |atter;&en n be

The
Geotn u
enhganced For a st oppi ng on at
2054 O\AhenR%ﬂ‘éo?fB’ﬁ@(é’H??atl on of the 3@\&@?{?@ | E h&
2065 gid f i cadtithpsprset BEedeSand t hat of N %pé%¥%lect F%
Onlyéhgm ghienpBtiapagr wasyydsalysed| By thesshyeasts. g con 'On otthe
5 (1R 2Rhenandameyyas obsaneec/ iy yeas) pepns Hat eamveried %%/e of fhgy
(1S, 8ReRAndoMERN & haurg aieioinon of one | E enantiomer its
corresponding I D enantionmer and the other |IE
enantioner to both ID enantioners; or (b) the
conversion of both IE enantionmers to both ID
enantioners. Naturally, such reactions, if the YEIH
pol ypepti des enpl oyed have no enanti osel ectivity,
woul d not be useful for the production of a desired IE
enanti omer or a desired ID enantioner. On the other
hand, where the YEIH pol ypeptide has significant
selectivity for one | E enantioner, the reaction can be
used for the production of: (a) the corresponding ID
enantioner; and (b) the unselected |IE enantioner. This
can be done, as described above, by, e.g., stopping a
reaction at a tinme, or at tinmes, at which the
concentration of the desired IE enantionmer (relative
to the total IE concentrahé§0 and/ or the
concentration of the desir I D enantioner (relative
to the total 1D concentration) are higher than those
of the undesired |IE enantioner and/or the undesired ID
enanti oner, respectively. In situations where a YEIH
polypeptlde catalyses the conver3|on of one IE

. e o o
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other I E enantioner and/or effects the production of
the other 1D enantioner, respectively. Useful
wa@omcmetorat i ons of the IE and conditions of i neChya20ei003978
will vary from one YEIH pol ypeptide to another and
fromone IE to another. G ven the teachings of the
wor ki ng exanpl es contained herein, one skilled in the
art will know how to sel ect working conditions for the
Tabje b8 emplen20% 2249i Yedstetrainsieshibiting fsteredesitativity-fobhydrolysis-
E. The nethod can be inplenented by, for
Oflmqégf“dg i ncubating (culturing) the IE enantioneric

m xt Wes vvlth avvlldtype yeast CSldur®’ @ ree @) Nardonversion
NOq¢| IS Pyeast Ygats it her host spardué'gt.dﬁ.sdedulng?%l n)(o/:nv )

A agbi nant g oS T KE sy £ 9788 1 B
208{:r ugg gxtra $ Hfgﬁg’ﬁ cells, e%%ﬁ?g § gh Ree

rifi

tion Gﬁo"&‘?@“ﬁlpfflﬂ legept i de, USRS 146?2 exé #hi’e ar752a
21q solEé’?éQJl YERRogtirylperauntisa As useNCYRBt5n, " BRBbat i89g °
211and 68t ul t ur Rhgdotornle lglwtles bot h gr oVWDIES E&BB&SS anelo% 94.0°
212Mai Che2Ni NY RLb@IB@ gRtikigSt | Ng st aiers Yhe2st ragy of taae:e

213%/§a§5 Ci‘} lol ggg&&uléﬁgaﬁﬁ ? fagnm %Y?E%snm bi piat ed g4 32
214 ey e 18.4° 56.0 °
21%6? ccuz??’ o%g?f ”%’ er:greﬁ?ﬁg C %andl da

@)

w hi all y, 62.0°
216Geo -#hum RPB‘E’Q?EW ofuoides c henkV@FS Kigg‘%/er dofpces, 46.0°
2170i pbaySes, Rhastdsgovduwemuiddesozy meJOFS YR30  15% 48.0°
218Rhodes por | dirnbdlotdpladetias ul a, SporyOFoOPaLEES, 8% 58.0°2
219Spoyebes 0W@ﬁ§nd/556ﬁu§§é)ﬁ:9i%d?& W ngeve sfgpd Yarigow a. 3gg°
220Y€agh, §dsza' ! Ao%bf?&? Xnt&ﬁjs%%mee of 8{89% Ng @ga 88.9

221poI %peP |de 75 m xtures of

'oacoo qaen , _“\ .___ £ 401 ¢
Eac ro media -, ftens d
i o vﬁﬂc‘f ko) e pivge el hstiogding

e
|n 5
: 5@%%7@@’(%@@ s Lgeeingﬁﬁé’ae“ges %oﬁ??r 0 minites.
COBSP%@% gof 2544 wmmq%%'ew@ *@lgcaé?lyﬂmdm 25" TRF 80 Einuigs.
Nol$i ig ghsencedf chﬁ@%hweén@@/efﬁ*o@eﬁfeﬁ% and ‘ee
valueg) Gh7R% ipitieh staring Meluesl 1y act i ve (2R 3R)- I E and/ or
exabis BRppal o4 8 roSsmnt ot e el vl

2. Tabl e 1 CGenus Species Brettanomyces B. anonal us B.

Sedlehihl BRSPS Sfonges na

prodactienihodd. napal ensi s Dekkera D. anomal a | ssat chenki a
I. orientalis Myxozyma M nelibiosi RhodosporidiumR
pal udi genum R lusitaniae R torul oi des Rhodotorula R

Micrebial strainsaplrsmidseandeoligoguBleotitlest i ni s R nminuta var.

m nuta Sporidi obolus S. mcrosporus S. sal noni col or

TMidFJS&QR‘Na% B—Iasﬁlﬁfsharnﬁ%ﬁbhuc]éotlﬂé’é hé&ﬁﬂﬁhlg styidy are listed in

mont evi deense Yarrow a Y. ol ytica Tabl
Tables 13,14 and 15, respectively.

Table 13. Microbial trains used in these studies

Source /

Strain Genotype / Description Reference

57



Genus Speci es Debaryonyces D. hansenii Exophiala E

dermatitidis Rhodosporidiume R lusitaniae R
w@adoadegenum Rhodotorula R glutinis R a m nutBCRIB2006/003978

muci | agi nosa R philyla R sp. UOFS Y-0560 R sp. UCFS

Y-2043 Sporidi obolus S. sal noni col or Trichosporon T.

mucoi des T. pullulans T. sp. CBS 2488 T. sp. NCYC

S e
E cAAG -Fagbs I ’E‘Hg’?? -fre ??zgg %%l é CLal - Siratageae,
‘il>ﬁ1§ {:’8 pt c{%paglt g’?’ﬁé% A fé?ﬂ %qf de US#ut

are not |inilted T y yeast

C.n%%ﬁﬁa% and s?ﬁﬁ' es shown in Table 3. Table 3 13
peci eg Brettanomyces B. anomal us B. bruxellensis B.

Y-0 Cryptococcus C. curvatus C. m g
R. m@B”aﬁ@!’% licu baryonyces D. hansenii D. napal(igé}'iél]z 0137
R Dekkera D. ag#)éml a Exophiala E. dermatitidis
- afaleali®henki a¥4° orientalis Myxozyma M nelibio

Rhodospori dium R | usitaniae R pal udigenum R

R torglpidesi des RMlotorula R araucariae R gl uti ni4OfS Y-0471
mnuta R mnuta var. mnuta R nucil aginosa R

R toswipid9s a R. s$! UOFS Y-0560 R sp. UOFS Y-2043 NCYC 3181
Sporidiobolus S. mcrosporus S. sal noni col or

R. paludigersgpor on#a92 del brueckii T. pullulans T. nud¥e¥es179
T. pullulans T. sp. CBS 2488

§\|CYC 3183

C. curvatus # Car 54 NCYC 3158
Y. lipolytica Poh  MATA, ura3-302, uxpr2-322, axp1-2) '(‘g%‘é?)‘k etal:
W et STAGATISY sy
wa e ot g
e e Cy L
R ST e
waa AT s
oz P AT 1
owsrn TSRO e
I e T S
Wit P psoms LA cainabe 1
T e o e T
Wt Pl osemesu LTSt s
YL-1 HMA Po1h transformed with pYLHmMA carrying the This study

mEH from R. toruloides (NCYC 3181)

58



T. sp. NCYC 3210 Yarrowia Y. lipolytica Yeast strains
i nnately capabl e of producing a pol ypeptide which

W@ 0764039 or hydr ol yses m xtures of 2, 3-tri-subBCT/ABEH03978
| E enanti omers of nethyiene-interrupted bi sepoxi des of
general formula (M11) to optically active epoxides
and/or tetraols of general formula (1X) that may
undergo ring-closure to formtetrahydrofuran diols of

general fornyl VI L) includg, LoV t limted
YL-690 HrbA Ef% &a rbledgé{? (ﬁ'H@ﬁS "&B@% hoviisistudy
Tabl e ?1. e#:EE’ 4 Qgﬁgalg i Iﬁf}r‘gg( I Pe . danroglhi | a

i,da,C. kPullsgandioymdodthaeidingA cairyingline C. Vi
Y'-“g‘?%gﬁd%nt i | mEH el 2 cLvatis G 3158).E.  der mat Thls gty
Hor nronema H. sp. Pichia P. finlandica P. haplophila

Rhodospodi um R, pal udi genum R. sphaer ocar pum R

torulpi des Rhodotorul a R araucariae R aurantiaca R
Tabl&%t iPﬂqsgméé u?ﬁﬂﬂﬁ%esﬁ.s%csl | agi nosa R philyla R sp.

Spor T dr obol Us S, M Cr oSpor us _Spor obol onyces  S.

Plaghfiisat i Qeschiptighosporon T. beigelii T. cutaneu Quxge /
cutaneum T nmucoides T. ovoides T. sp. Ye rence

pGEMELE! I edsdnfrdl Qeétbﬁc_:élﬂélhiﬁg TaheMRings tbriefinfiy s " Fromeéga,
EasyOr I €SPRRenjifed POR podagsai ned froma culture ysa
col l ectign,” the speci es of [ ad .not atgthe tine

peci whi ch h
of writiFPIeHeRny iniggrative shyfte Y‘ﬁ“é%/%&tm'@g,f(ai‘n can be at
| east oR@ 1 sefqcly e maBeEs, (RAPIPMAREEIREOR O Nicaud et al.
PINATSAS: s p&eitBgenpse doropgh thepibd Avtrangppeable elemepl-e 3ooznd
Tabl e 4 The@lasmid gentals the pintielis praratebhpdd. 3t ype or
reconbi Y. {pekdiea sii%sigral exptidessi ng t he pol ypepti de

or fragrptle bOY 28th At Baddd iRRgRtIVE SRS | ve epoxi de

pKOh%igglsa%%c@%beih?g(w&n%na *&srr?Hg Wefé&tig?::) i ntgé g
oYL éT;Sd‘ﬁSse‘l)éctl Rindrikd SifAg m@ﬂ fhbb% gcmagypzuﬁger y

hods 13lq r&iStaddAMGH TOP brridfie
i ae EQMenifvedsef ul

or cont iMulitrie cepy integeativeshuitle veclseeentaipip anat i on

PYLOOWGF t | aing wiadddrairative markers tRandpedistegeatipaiinio usiigaud et al

pINAI29dr al Rerlbgsamedhriough thet ZIBTA kanspgsadelemant t (2008
condi t i dive pidsnyie gsntginsftiumsyntietic Hsemwoter.iwddn

bi oreactpqiéw@_rr%a ‘“%O*iﬂgﬁmg'gﬁﬁﬁklf%' n the art. The

pGEM-XTTr e e ad i recty to théhisstudy
culture.'%?ﬁozmgé% en%rqa ion of the | E enantioneric

i %t ur e PSEMBE Easy lheeoring gieamEHORR&ogbRubi 1 ty
pGEﬂiééenantmmﬂeﬂMQSaﬂU@Eﬁé(-01r98b.he aqueous phase ofT@%eSMa?
reactio oA _GH hattd REHAOR epoxi de added
pGEM46 he %gﬁﬁﬁga&%@@ ff)rg;'? )st,ﬁén@‘tg cri ? ?’tggf) f‘? The epdiisgtudy
can be '

® .
PGEM-25 pGEM™-T Easy harboring the mEH ORF from R.

bi omass” and/ or enzyne

araucariae (NCYC 3183). This study
! pGEM®-T Easy harboring the mEH ORF from R. .
PGEM-692 paludigenum (NCYC 3179). This study
pGEM-Car  pGEM®-T Easy harboring the mEH ORF from C. This study
54 curvatus (NCYC 3158).
pYL-777- pYL TsA harboring the EH ORF from C. neoformans .
TsA (CBS 132). This study
pYL TsA harboring the EH ORF from R. mucilaginosa .
pYL-23-TsA (UOFS Y-0198). This study
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nmet ered out continuously or in batch node to the
reaction mxture. The relative proportions of (R R)-
war@708038) - epoxi de (for frans-2, 3-di substit ut eBCT/IB2006/003978
epoxi des) or ((R S) and (S R - epoxide (for
c/s-2,3-disubstitituted epoxides) or variations
thereof for tri-substituted epoxides in the m xture of
enanti oners of the epoxi de shown by the general
f or mul a ) not
pYLOG Tk al Lg%%%r&’ma?a‘ﬁg qlEy QRF AR ke 1 T ede
to errpl race c form of t he epoxi des shown by the
al prcbrTaA farborjng {HelBH ORA frgm &hdorgisides. TheThis study
P epoXi de (UAFSHoe-0ddtled in a racem' c formor as a mxture
of enan%ﬁ%Ashérgo o LR EROHALORR, (BRI i 48
e fact a

pYLylebshA g% Eﬁ ast ce or parti
purifie ol at ed pol ypeptlde havi ng | E

pYLeéa9ant i opLelsA harberintg the £ @QREdbnt B. pdledigerasn i onThis study
TsAdepends (Uﬁmﬂa)netl c par amet ers of the specific

L ESORFIE Hifhu T 11 s

pYLt7I7§ -r eanYLdrhrnArrhamunm the EHbOrﬁiiﬁ frrtmuCh nebfermm&ent-f@% %t?rﬂ
Hm/bf t he (CBSMH2).di ol at | evels that all ow reasona y

LIgactio zyme and

P Z?f;‘nassrb*géfgéha%ﬁﬁ% R PP s sy
or optlna car h sources, nitrogen sources,

PYLEAD-t i vatpYdhimA harboding ﬂleITOEIHmreﬁ'Ol(niRl arbwcatiage ofhis study

Hm&ont i nudE€YQUB188).e) and feed rat es carbon starvation,
additio f rs t

oVLei@ e YR oo 0 £ s3SI E0h 0 sl By
substrat'es or su trate anal ogs of t he epoxi de

pYLhIYan | asod-HiA hapoting tthey BHIQRE from &) Hertd@rdes of  This study
reco r(alﬁtYCh'ob‘ﬁ1$ t he conditions under which the

pYL pgggrmt er r‘BBnh t[-fﬁ‘ fr&h@@aﬁfﬁ{g%ﬂﬁmgen?his study
Hm ncodi n ? pep epoxi de rol ase
activit are N |nto account At the end of

pYLiGarddnt arYildimA banbpun@)he B ORstomifel codafusr e  mediTbimnstusy

HmAe separ(BCYE 8168)et hods known to one skilled in the
art, such as filtration or centrifugation. The
processes are generally perfornmed under mld

conditions. For exanple, the reaction can be carried
out at a pHfrom5 to 10, preferably from6.5 to 9,
Tablenti Gligotugleatiderpaivieys Lisethinthese Sudies The tenperature for

to 50 0C, nost preferably from4 to 40 OC. It is Résiictio

known that |owering of the tenperature of the reagkites
PrimeirNampanciequenaeiin Setoc¥otientali st an enzynme. The

reaction m xture can contain nmixtures of water Wll(nﬁro&uce

I"\l[‘

——Jl east ogne-water-m-scible solvents (e g. . orgas
C. nesfogmamg-s CTAE ATEPCKE BTG GTA EFCASH ECTAIGT €0 SCi bh HI
1F sol vents qsgm@ﬁe@ the reaction m xture such t

bt %é@ﬁ%%ééﬁ%%ﬁ%ﬁﬁ‘??%&hangre'
I A R e

1F L/ - et hyl dfi dine, and the like. The reaction

Tenst one (LS TAG.SRTAS AT HH Rt Bl Aol
mucl’f(ﬁi‘?’i‘f’ qonmirQQGb(S@%B?{)@nt@ that can be used |nclnﬁldgsnpf

for exanple, toluene, 1,1 ,2strichlorotrifluoroethane,
met hyl terf-butyl ether, methyl isobutyl ketone,

di butyl -o-phtal ate, aliphatic al cohols containing 6 to
9 carbon atons (for exanple hexanol, octanol),

al i phati c hydrocarbons containing 6 to 16 carbon atons
(for exanple cyclohexane | 7- hexane n -octane, n

o o . o




10

Thus they can made by production in a natural host
cell, production in a reconbi nant host cell, or
wa@yeiedore producti on. Recomnbi nant producti on PEINIHERE06/003978
carried out in host cells of mcrobial origin.
Preferred yeast host cells are selected from but are
not limted to, the genera Saccharonyces, K
| uyveronyces, H ansenul a, Pichia, Yar rowi a, Arxul a,
1R-andCandi da. Preferred bacterial host cells include
Escherichia coli, Agr obacteum species, Bacillus
R @%Bﬁ§é§§ and Streptonyces species. Preferred
g T anent ouGTEGAFECATGGCGACASAEY e (SN 2 NEW19)r om tBamHI
group consisting of the genera Aspergillus, Tchodernma

R. tambbidessar i (a.lﬁtd jde c
1R be, e.g., M‘H—&ga%( ra-ﬁcg%e?é%g@Eg?%ﬁémn an (I:/gﬁﬂ
}T%‘?chr)'ae-e' g., secretion into the culture medium In the
ernent at i GATTAATEADRAATCASORAGRA PISEQED KO udi Bl
functional fragnments) can be imobilized on a solid

Rasupgict 06k ERIALBIRAACBACRL(EAYIBNG5) Bini

1R i nmmobi li za e yeast or preparation

R.a
1F

i nclude, but are not limted to, adsorption; coval ent

R. _ no .
BTSSR SRR cegigtR oS | e

and entrapnent into reverse mcelles. The progress of
R. the reaction can be nonitored by standard procedures
paludigenum: o IBAGERAGGICAGGECREGEr (SE@QHDNO2AL| ude, fihel
1R exanpl e, gas chronmat ography or high-pressure liquid

chr omat ogr aphy on col umms contai ning chiral stati onar}/
Cargadbs.  THe GBATCCATRGCEARAGAGA (BRRADINGAPE he  BamH

reaction m xture at one or nore stages of the

Cardds iR i on. GACCTASEGTACTHITGCACHD e  Avdl

enant i omer_ of TE“I%OII: an(gior I'Dis found fto be 1n_
Inte§PeEi88.3 FCO GIREGRT G Hel GTRETALRAAN e rntgarating spieening for
and/ or 1D. SﬁQe%NQEﬁQ, the reaction is Fé‘ﬂ&pped when

one enant i oOBTCICOABGAGUTAENSEQIID! Or Miedraibh sciekhihg for
Integiatipy-18nd yidg) and/ or Vi ci naIrﬂ di ol of Fgﬂ%‘;er’al s?orrru ac>

1'V), , I i s i d be i )
NARaN éX)erq:é% A8EEMSHGACKEGER "R | nEafzipa screening for
preferred IBHSFHent of the inventi on, RHE reaction is

gt opped WTEAAATAGETFAGATAREICATAGNSER ofin@graibalscreening for
PINASr mul 2 (1pNofo)), (111) and (VIT) andéem | D of

general formula (ITV), (V), (VI), (VITT), of (IX) Ts
found to be in an enantioneric excess of at | east 95%

Recmﬂ)iﬁ- %NR%&WW Qgs st opped by the separation (for
Ja'arr

€ Centri on, nenbrane filtration,
GerRJrSFé emetti%tt'b&'ihiﬁﬁﬁm vents, and the |ike) of the yeast,
. . . reof, and the reaction mxture or by
| « .
i ek B E RS it Bl @Zf‘féﬁés f’o‘?é?wfsse"
(2098 aBestgetionangpppdifying, eraymes sysse abtaived fiesr eermentaauldfe
. I i . ) ,
S8 (NG GBI S ERIP RO SHE T Bl IR, Medon W1
U.Saplamd pot@bRTH (Limigen, Midaleton oW, 8y Sab) eedtars ware used for

cor R o PP bl bk I PR Beniv

for ¢drembititeyration vpaisophrfoechet) ysinh el ageidA polgmeeaselblemeEmlanded

. fromthe r i.0 L.xl ur irectl r after .renoyval.
Biolgh o B V.5 Ap Pt el b Britseon et BrobifgRd fins the
GFYMreeR DNARand Gel Ba®! Porfidation Ki [ AmesbaveBibsigerides, Piscataway,

optically active IE and/or I D produced by the reaction
directly fromthe reaction gjxture. Methods of renova
of the optically active |IE and/or ID produced by the
reaction include, for exanple, extraction with an
organi ¢ solvent (such as hexane, toluene, diethyl

et her, petrol eum et her, dichl oronethane, chl orof orm
ethyl acetate and the like), vacuum concentration

. - . - - - I o o oy
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activity, and in particular to YEIH pol ypepti des,

e.g., those with SEQID NGs: 1, 2, 3, 4, 5 6 or 7..
wab@y/oemm nor eover bind specifically to one orPODIE0@H003978

pol ypeptides with SEQID NGs: 1, 2, 3, 4, 5 6, or 7.

Anti bodi es can be pol ycl onal or nonocl onal anti bodi es;

nmet hods for producing both types of antibody are known

in the art. The anti bodies can be of any class (e.qg.,

NJ,USWM).IgG 1gA 19D, or IgE). They are preferably 1gG

anti bodi es. Mreover, polyclonal antibodies and
Nutisid adia lcor@crdhtrbtkd'ls%ere alstebmingé ising tacEbpemdord BioPhotometer

lls f I nb f
(EprpETL @”é, Serfigibl i an) SSQLF‘;‘SS e.9.. humans,
rl‘)ﬂ%%ﬁ%% 8lgarrn f fgréssﬁi’cg?ﬂfn@re %ad-ﬁ%qi gl?tag ggs;oth%nwé%e stated,
usin® Bxpdrel [Figh Frletity(EHE) PCRCMSten’O@Rdcﬁe Mule i@ Biochdngrsys,

cat.s, _rabbi rb| I hanst ers, gui nea
Mangheirg, G srm%mﬁ eger%ﬁma@@n tyer's ?ﬁqg "%aﬁqnsf rf@%féactm"
mixtife €eARIrzAM plQ)‘ﬁtHebﬂﬂ* EBIFREsH édrﬁ‘arﬁrﬁg 15HI\W Mgﬂil% Bephides,
such as chineric nonocl onal anti bodi es n@oﬁ@g%% ¢
upstiegpt arshdownsireamdPrimesin 280 ANAPS re &P é@n@}ﬁ Y o
the W@ﬁiﬁﬁ@r‘mxaﬂﬁédq@ @l Rl FONIRE bﬁ56‘9l Md‘st@#ﬂgﬁéﬂrﬁméd water.
non- human portions, are al so enconpassed by the

| Thepibl 0 rmgSu@@B@rrdrmeau@mg% EPHERAGF msf@a@rélr paonal

anti bodi'es can roduce r econbi nant

(queg@rpmpr@, adth rzrpﬁ)fQHowrﬁg cHeling rp(ogra@r ur@e%ﬁ@tf'rgnmegﬁﬁ@d initial
denél@.%h&%fp{ﬁ@ﬁéﬂ daeg 40 ¢ ?ﬂ@é Bﬁdahaﬁlrar@dn (o4|°otf8r ’m‘iéécg NaHnealing

Pat ent cat i onPCT, Akira et al

(pringi dependenplor SRsepp srongauqndmz i@zieri@ﬁe%m gietied elongation
time Eﬁ ? %@@ ggr ee§{5 rﬁg @r{ohﬁ%{cleo{b) ﬁéalﬁ%ga%@ﬁ Bf fPRiIreAt 72 °O was -

at ent erger et al
perfcnmedAppbnnpera @nnmoeoﬁmhfeébrqduyt et al., US.
Patent No. 4,816,567; Cabilly et al. European Pat ent
AMYPPCRANHGINA pEdUats wWepe elestrophoresed JnUgBSESHS| @R & % 40Y)

T e e

and ¢lE0BaYhoGzseel. in RAE. bulfe; [oeomnrrsoe 05\ EDTét (phi 8.0 sy mM

otacpiatéi gfit a6 WG R R el e B,

UV sz, Oihijle DNAetb belisolétda 8:@)11 @w&mgms fru égrther sRdies was
ones et al. (1986)

visuglgBliEimg 215w 4G5 LYoy Fi8L B0t 65e) ool ence

abauserter &8 ediet Fesft vicors et e L2 Rfloys b of

competeghEot $0° A caferils/dtousest 4. h4390) artatransforneshgith lhleergatron

i) 9 MR C RO BheE o/ Bo e PihE SRS Bpfyicdlon

vectbr. agemrahsfotm@ttommﬁ parforinbé abidesirivgddyr8xntbrodk éta. (1989) and

the Qo ek Platad R b Plajes SORRISTITER Wi EaT G Caeagl) E”G
[|soﬁr6r§30tmbnf!@-§§|é’éto§é?@(@ngﬂ)?ﬁh@xfbabw BreRRLACHbESSifdely-BD-

mol ecul grrets hat can bhe

ga'ag@ﬁefeéﬁiawgﬂy Platesavang inavkaigh &6 Bf r@dorblE hrjks: Pcﬂs'trv(aab )2
trand oA Were @é?é’ct&?gnrﬁ Tn%@ﬂiﬁ@demtb%l (O bhdefa &l With

treating anti body nol ecules with papain and a reduci ng
ampiggfin(10 (Hed). Téargfformaats werglallpyed fq grtoéIstbFG s while fhakmg at
37 §Urrent Protocols In I munol ogy, Coligan et al., ed.

8, 2.10 (Wley Interscience, 1991). Antibody
oo N et P RIS 15 ol R
amino acid residues. A single chain Fv fragnment (scFv)
Is a single polypeptide chal™ that includes both the
heavy and |ight chain variable regions of the antibody
fromwhich the scFv is derived. Such fragnents can be
produced for exanple, as described in U S Patent No.

642 334, mhrch |s |ncorporated herern by reference

-, e — .
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was performed on a Hew ett-Packard 6890 gas
chr omat ogr aph equi pped with FID detector and using H2
wa@sgoocasgrer gas. Determination of the enanti one€T/B2006/003978
excesses of epoxides and diols was perfornmed by GLC
using a fused silica cyclodextrin capillary colums
(Supel co) (30 mlength, 25 mMm I D and 25 mm film
WH %9 ee Table 5 below). For anal yses of
(Sgm e%%a/a&? )bPFepRibg fadhe ¢arrest escombiniadt plasmids was performed-
usih§ FsafeYigh Qﬁéﬂ?ﬁ@ aHiBt setRflcd éﬁ%ws? ‘“E)lf}ﬁfrgvphg%nﬁ\?é)é{)r&%st\ﬁere

reaction mxtuyres were extra

purified w,smsttb@l Gl 'H PE@RA2NAanH gakband pusifitation ki mmmsharasamluted
|nt§§(§J EE“ Qﬁg&gﬂeH% the el uted peaks were

ana yse abl e ations of IE and ID

d f.
Qﬁ?ﬁa@ﬁ%ﬁ@% B B seRle Rl BRe R0 B uupS e
nuglegtide compositieh ¢fiths vanimlsrabeinGiseqeres piheyfliaghias wepnstquenced

oy B PR R AR5 ki Rkl .
3.02r 3- hidppliatcliosystems, Fogter IOitg) CA dJSApachrdmgO&)Qﬁ@ manufacturer S

I SR e

% adylamidedef, separatadkat 1(8kV and dhtaabidcted 6B AB@Pﬁsm 377 DNA

sequBniyy CERITEBE Weltall SHE BA e i5easnasest umngo
Sequeacmg dinalysiBaC 813 (PefkirRBRne}). 9&1@%&@ WELNRsembEE u‘éﬁ‘@

RBATIGS P aLiFRER EffR) ceweég%eq?fta%%év@&aéﬁ Aed Sliveeere

dodewSa@mNhymtm 29 (Pefin ERRrepoxi de. (+)-1inonene-1
, 2-epoxi de was purchased from Al drich.. Linoleic acid

b| sepoxi de was synt hesi zed from i nol e| c acid

(epoxi dation with nCPBA). | ndene oxide was synthesi sed
Mediagmdigrdestie conditiohg dri n as descri bed bel ow.. Synthesis

of racem c indene oxide In a 10 litre gl ass

f d-;urm-Be&aman) i g anibraoKt £ {989) Wik used ﬁ{r%lch&%%bd %]
affl es_and an over head nechani cal

cutBlion? The ol wete i atec i 8 wiih BeTalpg Unterasiasdve brespre with
60 ot & bichimedr50RImPkAHRAY cHaM f6uid 'ahél 8lid Hedia v??%n réﬁtﬁred

nmol ) of a 13M aqueous potassi um hydroxi de so

T%I;mz)lrﬂ@b,l Rrh‘o)fl:,ﬁ@dé‘@@ eRideRunCR. bRBeARadRR Ebfl?tfd/sncultures

éﬁ rF?_Iwas added to the solutio
wer H@"ﬂ%‘f‘@%@éﬂ YEDhsdivmer growyind'RR bstneidiuvyey sutainipayeast
extr‘a@tf(1lelﬁ@ébt@néh@%/B@nd-glﬁ;ﬁ@kidjéﬂ)v&? gﬂ?ﬁgﬁﬂeﬁﬁm‘@g@m 5 g/l)

hl or onet hane
for ?Q‘Jﬁ W'%Fﬁumégctwqwn%ﬂﬂqeﬂgwem gfap'pnrmﬁiHPanedlyméxso mM

t
pho\j\!/ﬂggdﬂe? ggﬁegt Eﬁ 7L53P@{/cé?§ Qm)l'% C\/’\l)@g%?e 3 éa)g\/ a%e (50
mg/h @ng Mﬁ%ﬁﬁé‘ﬂm@ﬁﬂ Hase & é%y/ylthbutamlnamda gmdmmmmrmhm aulfate).

hgdr ol iﬂaﬂs products. Qoncentration of the solution in
elibe drensiotieants caimyng the ks aramatero celistwere cpliivatedlin YPD

mediint § sHdke 1I8ekLA /82! i ng. Proton NMR (nucl ear magnetic
resonance) spectroscopy indicated that the crude

gﬁglt@ie'fdnaqﬁ%ﬁfoﬁﬂ%tg%ﬁ;g%ﬁ nﬁg?a%ﬁ?&ncﬁh %rew%s RSyfosmed

using Y3 agwln%%is gediunt N withoyt a@9re/adids, eanmomna;uqm%e (1.7

o). NRETA 8, Gitichobl 08 gR Gadtiflo G812 AR hnd had 38 4 .

SUPP'ﬁ'@éméddwﬂhcﬁ@OpngJUIeumne]The product was stored at 0 ?C
in sealed bottled (until used) ormng |ownelting
poi nt crystals. Preparation of frozen yeast cells for
screeni ng Yeasts were growgaat 30?C in 1 L shake-flask
cul tures containing 200 m yeast extract/malt extract
(YM nedium (3% yeast extract, 2% malt extract, 1%
pept one w v) supplenmented with 1% gl ucose (wv). At
| ate stationary phase (48 - 72 h), the cells were
harvest ed by centrlfugatl on (10 000 g, 10 mn, 4?0,

o, N
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7.5). The reaction m xtures were incubated at 30?C for

2 hours or 5 hours. The reaction m xtures were
wezdoractoed with Et CQAc (300 ?1) and centri fugedpCT/DB2006/003978

formati on was eval uated by TLC (silica gel Merck 60

F254) . Conpounds were visualized by spraying wth

vanillin/cone. H2SO4 (5g/1). Reaction m xtures that

showed substantial ID fornmation were eval uated for

asymmetric hydrolysis of the IE by chiral G.C

anal ysis. Sone reactions were repeated over |onger or
Constrhctioh of pYLHNMSa rauitl-copytintearative vettdr without e bécretions gignat (HmAs

¢ 10%W.v) in order to analyse the reactions at suitable
——mﬁns sions. General procedure for the hydrolysis of

RO e .
INRNM)NRSI Frabge.aTtils pReuipsadeshamed pYLHEIA (Yaetdwia Lipolytica
ensi ons

% 50% w/ v re placed in 20
xRSt dSgith FBed praripter e%agntﬁ?s%@saﬁﬂ?" Bt
secrgtmgqgm)trate (100 or 250 ?1 of a 2M (v/v) stock

solution in ethanol) was added to final concentrations
of 20 mMMor 50 mMM The m xtures were agitated on a
shaki ng water bath at 30?C. The course of the
Conbtractisry of & singte-ebpg p2sntld {pYaTsAp contatiiing Yhe\t s hstitative JEF®

I 5 ?1 t te t t I
and 83 Hignl n%a?gelc) aﬁal 32."2"&2:2 oxtract ed wi th 300 7
Af t { .
TR Parru T bAg pimots Mol s 02000y Heblrpeb it the
consmmﬁucrEF oMbz edulRy o€ bl r1@98)@n@1e n&‘a@ﬁ@imégrthe g rRid

onEE e Ricaydl €1 2005° Thess of the JEF wR@OR giieddn s psivity
scre@ﬁllng @xﬁé’rﬁﬁerﬂé‘ RiteaHs hb@ﬁﬁ%moteﬁr@?m% Bhfdsdpendért!(ofed

chiral C nalysis M5 anal ysi s
ac’“\(ﬁeff%“ ey %{f@i‘%%ﬂi‘%eﬁimeﬁa%ﬂ“ﬁ dEF ppmeter @EYﬁSr ?%HHE‘Y% n
expr@§QQrQ tolirkit |nau6ﬁoﬂ)d|ffetr&?ce9 rb%‘c’Wée‘h Jeégﬁrg r&‘@r% dgﬁr‘lgeéictHﬁ‘P%reénlng

trogen stream redissolved I nethanol
and ﬁﬁtﬂh% sqal’l with di azonethane. A portion of the

net hanol / di azonmet hane reaction m xture was dried under
nT e BRfishproaotes i RIBANIBHS pipe ireplared withuths TSR Rroewtakiusing Clal

o TSI NN By P SRR i

screen nu

using Fpﬁmers/vérgé’ 1 anatsigP-i Rofine punifiet RGR spdeieavasstsented with BamHl
i

ar TGP HiH] SpetBBind BEIRELRPL Bl BRARRORpidfic o

prevehtiresisulaizatipoaf the demplate RNAdhegmby praventbing dom:@mntant template

conHBiE BRI e P ol aes o o
circulaize wsind) TADNAdigase tsjoinghe compétitie 8afmiHb endapssultibg it plasmid

ho a col.ogi cal environment unique to South
pKO%Ei'@XLTS&’?'Q' trains were isolated fromsoil under

Lne s.and " Poh" r ahbQS,f-r SQI ] .
IR YEI i iuenie % Pedar i aise S A AR EHAtlc
albicaxis g Cangererantgh@se using tieenprirmadredh Tables. nost | i kel y have
alternative respiratory systens. Nearly all these new
iZ'Sl@é gmﬁﬁfbedi\@Ha}ogmgwghUmhdas egﬂdhé eKewOB\H YL Tsav plasmid were
. -dj,substituted and tri-substitute
digegeiin HEPHPTRE BBfidn i Be (e teale STRashEarb i Bps
suitdBle for ligatonl df eed YIIH &dthig w&mmhtﬂﬁd BamHlhkeAvrl cloning sites

of 15 BT L R P RAEES P LT (e P 0 L T 56h PYIGTSA

fromthe culture coIIectlon that were found to be able
to produce optlcallyactlve(§pOX|des and/or diols from
2, 3-di sbstituted epoxides bélonged in nost cases to
the sane species as those isolated fromsoil fromthe
sel ected environnments. Al new isolates that produced
optically active epoxides or vicinal diols during
hydronS|s of 2 3 dlsubstltuted and tr| substltuted

e r
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Bl oenfontein 9300, Republic of South Africa. Tel +27 5
1 401 2396, Fax + 27 5 1 444 3219 and are readily
w0 densdored by the yeast species and cul ture cPCT/ERA060003978
nunber as indicated. Representative exanpl es of
strains belonging to the different species have been
deposited at the NCYC (National Collection of Yeast
Cultures Institute of Food Research Norw ch Research
PYLRRZ2R s Ko sy 7-TedvandadYINRA-TENA, U. K. Tel : +44-(0) 1603-
255274 Fax: +44-(0O 1603-458414 Email:
ncyc@bsrc. ac. uk). Sanpl es of these yeast strains wll

be made avallable upon request baS|s on the sane and
Nucigie d@cid isplatig plith : e P

h!!d%'%&ﬂé%! ?&"Ré c‘nglé%@ggsasts for thepr oduct| on of
and vicinal diols fromlIE
5509t S ey iU HRUGS skl OaBBidrario R

cultivated ilB@ ol YEDanédia 620 gfbp’epdmta‘ 20igfi glubse 0 Orgll yensEektrat) at

e scr n| n erfornmed described aboyve.

30 G 4B R Rl P B TG R L SR ittEfnd AN P,
subé@cﬁgﬁrpnneﬂwaé e*thmr frazerost V\s?&fd osRNAa'ecblaﬁbrtccr stisperaded @Ca dinal

HP ana I ahove ant | oner
conearlrgti@LE! 2Pk fuT oROEl riespals baer (ha dras PbIATI 2006 Hgv)
glychaliasd fdzdret -FEJ fof BNA, iSolgtiopxy but ane;

c/ s-2, 3- epoxyhept ane, frans-2, 3-epoxybutane, linoleic

aDNd ibolatimoetitalied dderion oi5embﬁwé £610HBN@ 00 XiM EriguMT, pH 8.0;

50 e il SFLE 1B S 2 20k i Slpes bedds (i Seeelins gBEID to 04
g wetxehs sipwed @) \Mﬂéﬁngi ﬂirelrrﬁhne@bmg @mléé‘@\cf élfdiﬂdina)f 255 al =

E- 1| E- 2
amnlgTEBRER IR Gt 7198 AfiSimsHPRINLEBHE 956 i ToloNSRGYGhIn
on i&) %0b iuPEMErofIrmivies éa%e@rvdrﬁxéﬂ dndl Berthifuged (iD?OOO x4, 2 min, 4°C).

concentratlon at the appropriate timepol nt of
The supeinatapt was frandased @ma efﬁ\% @remplt@gdrfgn %mlmamym

tem;?é}ﬁf‘dré Q8RS H q/omﬁ% ;fafsoaref cen®if @&1 (?b‘b'oo 9&} 3| rﬁnﬁd4°0) The

after incubation 0 erent yeas ralns

pe"eiu\féaszlv%héﬁmy H@f’/aw&)(esm}ammdns@%wevdl@wlv@ |n11@0htb GELJO mM

TrisHE €5 ARl E lture Abs Ee No. strain
rajlfn spms coflection No. Conf. No. (%9 1 KO 1

S SRS ORI O UG g e o
powsrf:rewarnbggxb@&;ow@er wisYmided3a aRr@cgded 145 mbpp!yraapyiens tube and

o s ol L0 Shled nty e B BEEER ek B v

TRI20t}Bas/ perdqrheRERCGLINY 1B thBmBAuBprsdostuctionsn dhe ItcutelLENA

<oy spw st b 89 oot AL ST 20 Y e 01
oy JarelePra BNOI RHGR TRIR RS belleiin dEflcfiyf o eokte

the 3NA séquerte, Pirbens woary degghedwamdlnm\éeﬁ)@érﬁemm A\ilgble

and bed KM sl MR €Sl BB 3 R i etrand e syiredis as

perféeadd orctotal RINA LERSEXpEH RdveridT@Bsdriptdsel(WcRE Applied Science)

in cqrRGRORGHIN o G HINA2REY (23555 "ok lotied By b navaton

for 2 whatesha 9P @ THd BeWIpkysth&sEd AR vsB%F&nﬁaaﬁ&j 48nd pAmers Rm

cDNkeflg ge{ggg?n ?@V@%@yﬂ@éﬁ%@%ﬁg?& Zg@é%eq;qt(%, G onowed by 30

cyclés Bf @ndirer3dNe 631 Sorf¥bReIBHCHRr 6 fin Bhé Bifal@bhdiibh bR72°C
NCYC 3177 RIR 65.7 23 169 Rhodospori di um | usitani ae

NCYC 3178 RIR 31.7 24 40 Rhgdosporidi um sphaerocar pum
NCYC 3180 RIR 27.4
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25 AIf 0 1 Rhodosporidiumtorul oides NCYC 3181 RIR
60.0 26 46 Rhodosporidium torul oides UOFS Y-0471 R1R
wd 2000/0907®2 Rhodospori di um torul oi des UOFS Y- 05R@T/R2B6/003978

88.7 28 Car 067 Rhodospori di umtorul oi des UOFS Y-2236
R1R 49.6 29 Car 076 Rhodosporidi um torul oi des UCFS
Y-2238 RIR 85.3 30 Car 131 Rhodospori di um torul oi des
UCFS Y-2252 RIR 83.9 3 1 Car 142 Rhodospori di um

for 7tmiinyl oi des UCFS Y-2255 RIR 43.3 32 Car 209
Rhodospori di um t orul oi des UOFS Y-2260 RIR 84.0 33 25
Rurdatdandlreversa pﬂmérsa(eraibl@‘ﬂe) RéR3dd8igRes 1o ibtrddudeRha Béyuired

restrglohiokey 30 S AR AL SPRB ORI e £ SR ing

sequaReskihiy tHe anudii-bdy Victor WPY HRR ORI RER éﬂcoamgkoaiha sequences

Rhod I I
were pioR GrAEUSG Exparg gk BidelgTussP R S1gisi Reshe dipplied
Scner?é‘é%@' OtHkhleyaling drthird i d¥nbRRioRbR2 4fn at I ChiB8fowed by 30
Rhodotorul a " m nuta var. mnuta NCYC 3 188 RIR 67.2

cycleypf o4 QiR 3tsseul e 536 foniSreecdTa varRlcutites usingte hadified”
near&%qgh%%aﬂc 1oanbrt‘érlﬁ frOMébr%gédmaA Tuafr%m&ﬁ@%rmt% IA,

7 43 698 odotorula sp. ntnuta /_nucilagi nosa UCFS

u.s. m\mm_tgmum) andi228ion 2 iR BB M ahbh Ol ﬂnia’f P?&atm\%@p was

inclué%ﬂ'2 M%ﬂ@?%@@éﬂg?f gllﬁ ﬁ%ﬁrmW§§ d'l‘!ﬂgts g%?ﬂf?lf ied
and alpngDinty pREM rlobasyt S| aepI\ICYC 3228 RR 22.1 Tabl e 8.

(Sanpl es 48-78).E nantioneric excesses of the
r\égnioraicagtaininadne & Bl edcediey egdingsaauenessaifinierenhwere

tran%ﬂ;éaéxl%gﬁg ;l( (g ﬁéﬁi“a l_ﬁ g:%?f g%&)fgggrﬂf an‘ﬁBﬁff&Eh&‘??ﬁde%ci%ﬁEMg (hfe

YElfBenmdetngeqnenm ware stibjegted teeesstristioreand senuence ggalysis

odedfp Tt TR ORI e U B b

sequED8esfrom dispclonidg vettber toltie ebggeddidFS/edtd?®46 9. 19 5 1 Car
134 Rhodosporidi umtorul oi des UOFS Y-2253 10.04 52 Car
OB@ dRbrinpegricisdiontairting thiedthiH$nU63ﬁ§g vodiagsequ@nzss waredrgated

. oridium t.or.
with SRR GHG L DA e HeioRs 1654 1 vE[H Bdotdho
codifg Sedrlendess p The diberateddragnentewetddigated-i2id Banitl. d Asil Car
i 100 Eﬂg@@g\pon di umtohé’ oi des UOFS Y-2245 17.04 57 Car
inegiged FOPIEFS M VESINR-0i des UOFS Y- 2242 18.20 58 Car
038 Rhodospori di um torul oi des UOFS Y-2228 18.21 59 Car
006 Rhodosporl d| um torul oi des UOFS Y-2223 19.13 60 Car

tranﬁim'mhﬁ&)Rhodosporl d| um t orul oi des UOFS Y-2255 26.23 63
Car 126 Rhodosporidi umtorul oi des UOFS Y-2251 26.49 64
CHr lipolyficRRotio sgisrwete transformédwille 8/otliGRSarZed 2YB - I2NAVECED

dos r|d| m t or ul oi des S.Y.,2260, 2
contgRincioe Yeulo ABCURY HhifR NGRS EECqiEiRg 1§ HoRRnad oBgerbd by
Xuaggt a%%%BWRh ¢ at@dldg\thfNB&Eatﬂla:t'egl PENBIItBo{-anAd® aggs ggd gg

r oridiumto )
amna%vunzes'ietﬁﬁbﬁsﬁ)oamrmvmtc%ﬁuﬁ%? ¢4 U%@@Wééﬂgh c35argio acids
(gg/ggn@gga,qwgm]odosporl di um t orul oi des UCFS Y-2240

1 Car 052 Rhodosporidi um torul oi des UOFS Y-2230

%aﬁ&o?&@%eﬂ@%ﬁ@&é@wncﬁhw DNACE bib ot €sloWel By PCR 50

screenlng to confirm presence of the integrated Nofl-expression cassette. This entailed

amplification of a ~1.6 kb fragment using primers pINA-1 and pINA-2 in a standard PCR
(annealing at 50°C).
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73 Car 092 Rhodosporidiumtorul oi des UOFS Y-2241 38. 96
74 POH 28 Rhodospori di um torul oi des NCYC 321 5 99. 50
wQ@ 2007/0@B7Rhodospori di um t orul oi des UOFS Y- 047 1PCHIERB06/(3978
Jen 37 Yarrow a |lipolytica UOFS Y-0097 -7.06 77 Jen 36
Yarrow a |ipolytica UCFS Y-1569 -6.52 78 Jen 46
Yarrowi a |ipolytica UOFS Y-1701 -3.10 Negative ee
val ues denote strains with opposite ) i
eRatt irarsdorawntsithalytestac bbeitigs 105 astjyity werinoqylated, e 200 ml

oAb Rt s e sy cote g

hanéstzel yscehtiifugatio® 46 BRiLx g)for SRmin.twanhediwith @nd sesuspended in 50

I d f t.h f h .
ot et e 27 ) BRR oS ob Gtel @y S el gonsapationet
509UV )Saridsstered @p-20nC fidrdutuehdxperiBentzl e SNO Strain Culture
[meso] [RR [S.S] No. Collection no. (MM (nV (nmM\V

79 K22 Debaryonyces hansenii UOFS Y-0539 5.53 0.00
0.00 80 Rh 3 1 Exophiala dermatitidis NCYC 3227 8.11

el b B e G SE A U 9Bt
vicipal didlsgpenum UCFS Y-0482 0.00 2.34 9.54 83 J 03

Rhodotorula glutinis UOFS Y-0123 14.76 0.00 0.00 84 Rnh
10hiRtexdoplerillisiratgsdios nses olIONE! typogeastairaih splegteddran g5

. t I Y- ALY 86
oo P i Roriainy Gfisbried i YER 508 o7
seqRNCES tRhadiote oplicallyvactiveapudess and sigigatidiols Fom igmsel-00

h 88‘ Rh 05 Rgodot orul a nuci | agi nosa UOFS Y-0124 7.77
PRERY'BPPE®6788 RN 23 Rhodot orul a nuci | agi nosa UOFS
YF@R 26 sho® itk €ange G0c@ReRinatiohs Rif thebatpoxidisand diol enantiomers

witt ARG DS o 2 s proRuranSa ode By TPy,

muddidd3CvC @206.aFip 7B shbvis theXdvbbtiomddc exdaes of b epaxitkh angdiol
Rhodot orul a, sp.._ UCES, Y-0560,.6.92 0.00 0.00 9 6
at fegaig oV rioRe T dtaR oL IR 8PSkl 86Nis Shoxigedy tfol Bis Bar B

. obtdiRed Af tﬁ@@édlﬁk’é@@nﬁhﬂdmér@%ri@%%n?&é’é’eeﬁfﬁﬁn heBO gaphe. 96

KO9 Trich . CB 488 .0. 00 8. 0.00 97 T O
i RS 0uP aHo AP ERte Ryl W a7 1aPhAg AToRag XdRy
rec{)hﬁih?nt_tﬂb%t é(t?élaﬁib\_(@%@'irﬁﬁ ah8 ¥L-PAmMASRbSctivelyhybredsitiethe YEIH

I nol el c aci I sepoxi de withthe formati f the, THE
frorg Rodasneridisit @ﬂd@ldmtgawwﬁ%ﬂfﬁ&fnﬁ‘?ﬂa?fgﬂ-@é\? ang4L=NCYC
3183°f=igd§§f~‘ on the THF diols, but the diastereoi soners

ahd~positional isomers were identified as shown in
Firfliring thel §EEenkty SARERSHiRGypel Stéaids foriY ©ldyslysis of trans-1-
li noﬁ ei c aci d bisepoxide (50 mlg/p by sel ected %g_ast S
phenZUBIORERS OXide phastigee’s, EodpsRATSIM ripieRsripoAisPigyRg such
i ared R Fri MHRBRES (E4BRE heypWerd bt selected
Iowt(%g%lﬁ'loﬁ?nepucr etl F(;r@ %g gn43 Bﬁléiser a dﬁe}])?jfﬁgt;th?)lsa _NCYCSe ece
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high 6r80%iinl esostiCaS:s): SigHifickRd eGhandemiafdeagtion @itesrand higher
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. t or | des Y- odospori1 di um
incgricpid i dageapic asim XD Py PP YRGHEEMORT di um

t ! i I al
54 S50 438 G b RS
1. Therygasis deare S0 TraRShe wms&nturmllaﬁmgwpmersﬁz ofifree State,
[ Y-2257 142 Car 205A i di
Blogrioliefl FEBuG SuboRGoTIAndiire S8R cia S o s BRI to
metabnlialla tirperse Wgu?(&t?%ﬁ ﬁﬂbgoﬁmgte@lr\%‘&g{bﬁm@@.@%tb dctedned
t or ul oi des - . ot or ar gucar i
sholygl W BT sclyiiEen 53 i SR0S e UXaUSHeY deCioREapen P O)
Appitdﬂrg&t@lyRB?%Oif iﬂ’fde_ach_vQ lyfj%ég @'triinggg’rgeﬁ% §%é|8vge% Réhr%gtict)selecltive
odotarula glutinis. - _ odot or ul a
YR etk espteibn SoRaabecreg st diedimaghmiiatios dpted 1R.25)
epoNid6 8hahtibrier, GopoRoBhe %_é‘lbéti\&kg%ééﬂvéd U%Eﬁa?(ra@f‘@% 2349 568).
S Y-0513 153 Car 022

I f. 06 Rhodotorula glutinis - : C
Tab@n{?o@{%rﬁﬁﬁ?%\th@lyﬁ??tﬁ exhipitipgshighest epantiomerig seetvity on 50 mM
indenB@gt@kor ul a glutinis UOFS Y-2232 155 Car 061

Rhodot orul a gl utinis UCES Y-2233 156 Car 062
RhBRIWid e yeasta ters arownAs skaleiask peiureandhgevested as

desé¥RAGHBIE! Prdbitiddd Rl Yt@e?s’cg ~

Rhodot orul a ‘)ut Inis %@f%— 26 e%g\ga%ﬁézéﬂéﬁ%dot orul a

1T 5081 § obmitbtype @8l susBdsiph{caitnstiet foomflasknduiiutesusp¥@ied to

313¢, 0gat ] Y= Q12 2 .

B R AR R e bR 2 T 080858
mi Eppendorf tubes, 5 ul from a 5.5 M substrate stock solution (in EtOH) was
added to give a final indene oxide concentration of 50 mM.

? The tubes were incubated at 25°C for 1 hour on an Eppendorf shaker.

? The reactions were stopped by the addition of 300 ul of hexane, vortexed for 1
minute, centrifuged at 13 000 rpm f or 5 min.

? The hexane layer was transferred into HPLC vials for chiral analysis.
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163 712 Rhodotorula mnuta var. mnuta UOFS Y-0835 164
23 Rhodot orul a muci | agi nosa NCYC 3190 165 174
weRb@dotwrul a philyla NCYC 3191 166 24 Rhodot or BCHIBP06/003978
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Dokha o ok Btel o SR L 2 oapor on ol dos
UDrprasatatiyesxample of 18 Mydralysis ptindeneoaxidesty Rhesotgula glutinis

o ol B B SRR 11 VG Ol o

indeiie oxide by dtfodotontagletims WAY.C 3186neum NCYC 3202 43 189 2

SRR R AN Ricins WS BUGOR ET Scalsidr finer
eval@atioptio cexomiinaat dretegprééSitn I?d&ﬁogﬂocﬂigﬁogcﬁtﬁn %M%_sg:?mﬁwc :
3173 Ras BEGAERGEAeE St CEpla) B Ee WO R T DAnGR G g YEasts

selef®BOqDame uP gl utinis NCYC 3186 22 206 14 Trichosporon
mucoi des NCYC 3205 19 Only the (1S, 2S)- enantioner was
hydrol ysed by these yeasts. No conversion of the

Exafmpl® 2R) sman{sbg@rmgggnaoﬂhsﬁéwsam wsmlnm Metgn; ratbinié nﬁiene
converte > 0 enanfioner in

°x'di‘?<ﬁ}'&’§"éF% loadimgsing P"é‘ﬁ%c‘gfg' %‘)é comprising ’§°°“‘¥%‘a§'i“

Yariowidlip6ly&iss 's.h"ahisr&( b SHiRG B YEIH ad;d'ﬁ geqtivnided i¥dlatedPfrom

i ndene Oxi de Culture ees {Y% nversi on Yeats

Rhodpsgeridie) a%ﬁheﬁomu@ﬁﬂaz@ undgr different pERRIBPETSdi um

ooy 303 ALapd el A0, 3 el bt

epoxidrinyirplase acimitgonindege oxipehaye pgerp owr'zemr@% O Yarrowia

Ilpol)gﬁggfétﬁgt: Hlﬁsgaﬁcf %H?‘t. Ié’scﬁ%\égalg% ?god%@u@'& %@&8%&%5&%4&@@ 1
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Zﬁec%m%rﬂ 'W_l— ﬂra%ldaﬂﬁ'@@ sll\gfxgzwgﬂe%‘roa&ce% t%/ |ﬁég%t|9e insertion

of a polypeptide exhibiting epoxide hydrolase activity isolated from wild type strains and
cloned into Yarrowia lipolytica under two different promoter systems (TEF and hp4d
promoters) as described in Example 3.

YL-HmA and YL-TsA transformants were cultivated at 25 °C in 250 ml shake
flasks containing 50 ml sterilised liquid rich media, the latter comprising yeast extract (5
g.L"), malt extract (20 g.L™), peptone (10 g.L") and glucose (15 g.L™"). After 48 hours,
biomass was harvested by centrifugation (3000 rpm, 15 min, 5 °C) and resuspended to
10 % (w/v) in phosphate buffer [50 mM, pH 7.5, containing 20 % (v/v) glycerol] and
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yie'ﬁ%‘,@ aﬁ%@%é%’m S?%W @ @?3’9 %’ﬁ'?& gubstr QF neof or nans

#TMe hfdeSlysis ﬁrzdsﬁlesm#mdeal loﬁﬂéa)y#ﬁédgé?gaﬁt YeO%3and. YL-HmA

aucari a ) es #46 UQF 47
ran AT BIRG8EPRYST NERSSGARN Y En S BRIV LA AVETD Tga A (YL
TsA%l\?QmCHmA}J MY BYWE-28 Tea arfery INGY sy dhalMad? 69231'SA éﬁd YL-692
Hmp()gg'mjg/tl ca Polh MATA, ura3-302, uxpr2-32

casgs.he Yhridm tiapsformnanis ¢Lsp@sze¢gygh9wcﬁyweé éha.ny‘h?. gt
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VISP RrorrBhy RUATRITOD Y cproita B epplsb g FEM iy

sequemca|fr@nd8éoqqn©mm:mmﬂbdlg¢numc‘r§/s1ﬁfa |dhsptayad ﬂfaalmglwt activity

Y

o Y S AL W o B e oy T L copoe
the leasiristtmstiegl aetvith apd s8leétivita of thersdrairisdedthd sSF o tYlld§onidA, the

mC .curvatu YC 3158). YL-23 H
o ras Ao oL RN b e g1 R e TRl g resuted n
hydrolysis rate that was too fast to follow the time-course reaction reliably (data not
shown). The reaction was thus repeated at double the substrate concentration (200
mM), and was still completed in 5 minutes. The reaction was thus repeated at 2.5%
mass/volume cell loading (equivalent to <0.5% dry weight catalyst) (Fig. 13) in order to
obtain an accurate initial rate of hydrolysis (Table 13).
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Polh transformed with pYLHM carrying the This study
worgi7foeone C. neof ormans (CBS 132). YL-25 HmA PedT/iB2006/003978

transfornmed with pYLHMYA carrying the This study nEH

from R araucariae (NCYC 3183). YL-46 HmA Pol h

transfornmed with pYLHMA carrying the This study nEH
fromR torul oi des (UOFS Y-0471 Polh transformed with

Tablp Yi3HBlotcams foyinatiprt dfel 2YJ/-indederoxide by Yaroawia ey tica dnanstormants
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(NCYC 3179). Polh transfornmed wth pYLHrrA carryl ng t he

YL
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YL-28 Hmpl NA1833 Pol h genone thrasum} t he ZBTFA transposabl e
—Wnt 4@002) The prrasm d g9 al ns g Syntnetic
hpad, and the Y. I

b/%:vector cont%r ' and carryl ng
YL-¢hEmAon- dé$ect|ve PYLTsA ur B3¢ sel ect |"€Sh mar ker .
YL-@2mshar t@5pl NA1313, with Thaen%wstudy hpéd repl aced

YL-MZMmKEF m-mmter and Y. |Ip93|(y%l ca LI %3 Si gnal

b ] ? A
ke § i 'W wﬁfﬂ?"’e g aias
su spg fi 'ers wehmassi spensmn for.:
YL- rgﬁ,‘ og\(’ q:na % eneo )iu%éﬂm i 8{“?% loading.
i‘ﬁ? PS/ m&cegﬁ iop aRg %' BBlr? tﬁ “YEI H ORF
,fr}o f@"“‘ﬁ?%l\/k 777 This study neof or mans (CBS 132) .
PpGEM r)-T Easy harboring the nEH ORF from R pGEM 23

TR év:aémdmmm@dlé atg ARy, 1 2Tsh YLOrs;b&ﬁ)d YIRS fransforfrasis
har boring t he H ORF from R M 46 torul oi des

exprosaing s VEHITEDTS RDagoRatly §adciBERym HAS3DREHEE IeeicHERY1R.25)

% -35% il gt EnaxiNsefrthebistibal yield
mdeﬁBEX'Hé%%@Eémg?nf?#g% élzp%%gﬂ?rom R pGEM 632( e

of5(§é|a@ egrainfiof eRR9&%.3179) . This study pGEM Car pGEMr)-T

NCYC
S R A RS Y
blotrwon'mamneat a%mdemmder@ﬁ«msn 1I$2s)ubsvnwt§mmplepw
TsA harboring the EH ORF from R nuci | agi nosa

pYL-23-TsA This study (UOFS Y-O 98).pYL TsA harboring
Examipde Wil-Pieparativeracale biokianafarmations at 264 gl (3 M)-substrair

Ioadﬁﬁ\gxgnawale cell biocatalyst comprising recombinant Yarrowia lipolytica
strain YL-692HmA expressing the epoxide hydrolase coding sequence isolated

n

from Rhodosporidium paludigenum NCYC 3179.

YL-692 HmA transformant was cultivated at 25°C in 250 ml shake flasks
containing 50 ml sterilised liquid rich media, the latter comprising yeast extract (6 gL,
malt extract (20 g.L™"), peptone (10 g.L™) and glucose (15 g.L™"). After 48 hours,
biomass was harvested by centrifugation (3000 rpm, 15 min, 5 °C) and resuspended to
10 % (w/v) in phosphate buffer [50 mM, pH 7.5, containing 20 % (v/v) glycerol] and
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pYL TsA harboring the EH ORF from R torul oides This
study pYL-46 TsA (UOFS Y-0471). pYL TsA harboring the
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3181). pYL-692- pYL TsA harboring the EH ORF from R :

pal udi genum Thi s study TsA (NCYC 3179). pYL-Car 54-

pYL TsA harboring the EH ORF from C. curvatus This

study TsA (NCYC 3158). pYL-777- pYLHMA harboring the
frozdaHirBRfeqliredn C. neof or mans This study HmA (CBS 132).

pYL-23- pYLHMA harboring the EH ORF from R

muci | agi nosa This study HMA (UOFS Y-0198). pYL-25-
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screwdap Ghii-a RiXbésRphiat, RAH 'S%HEQ@ aEi$ Rpor 309 RCrystalline indene
torul oi des This study mA (NCYC 3181). YL 692-

oXidg PRWHAK (ﬁmtbeﬁlsqégnmésem m:rlb%m FRRamplg hhvarsddadtaadinal
conc%hﬂgﬁ’on'm 1 P(‘E‘ééﬁ;r%ﬂn Soxide Yer fiaé) éﬁadcﬁltﬂﬁ'm Qlﬁét% to the

rom C. curvatus Thi s study
80 nﬂyglsyuspﬁaap@ and adiustsng ef the i naléemtionefpblm@t@d' Oprmlt Hege

reacﬁéﬁlglbg?ncﬁﬁa%& bRl tQmEer%'tLgS% ﬁ%dllgﬂ ég}'f\gﬁcr éﬁf&ﬁ‘%ﬂﬁ@ C'Forfzoo

I ent at on tro mans-
minutesT stBTiog @300 T ABAMIIET (3000 CErataien at Fewsﬂgm@amxtracted

wit 3200 rigeaE JAR R S iy o oo b 2 7 !

whicB0® GQaniCEHETORIETEMPSED) drid over ardyidroos MgSQ@ndiaralysed by

s

Qe ﬁﬁbnTﬁEGéﬁm% r{(SEQD éaNrhéic Baekk wRs achieved using

a Crplsp} T3P g Trahe Gk TRPat ek Tieeapleitieas staro

constéhtow.rate)ofBahllmin™. The maximum yield achievable is 50% based on a
racemate starting substrate.

Fig. 14 shows that the reaction was completed in 150 minutes with 32% yield of
1R,2S indene oxide at >98% ee on a substrate loading of 2 mol/litre, significantly higher
than all previous reports. Good correlation was achieved between the enantiomeric

‘excesses at different conversions between the small scale (24 g/l) and larger scale (264

g/L) reactions (Fig. 15) showing that the reaction can be scaied up without loss of
selectivity. While the yield of homochiral epoxide was only moderate in this example
(32%) compared to a theoretical maximum of 50%, those skilled in the art know ofof
well-established methods for increasing the enantioselectivity of an enzyme. The
homochiral indene oxide can be recovered by standard downstream methods and the
stereochemistry of the isolated epoxide inverted by standard chemical methods in order
to form (1S,2R) indene oxide for use as an AP in synthesis of Indinavir. Given that the
choice of the YEIH coding sequence from wild type isolate NCYC 3179 is not the
optimum based on the wild type screen results described in Table 12, it is expected
that more suitable YEIH can be cloned from other yeast strains such as Rhodotorula
glutinis NCYC 3215.
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hout ShdlthMrdidiBns Indfsdd iAok B Britatici"¥aBle 4 0TMs the yeast strains

that are able to hydrolyse linoleic acid bisepoxide with the formation of the THF diol and

(@) (

tetraol (Fig. 3).Reac tion mixtures of those strains that displayed activity, were
derivatised (methylated with diazomethane followed by silylation) and subjected to non-
chiral GC/MS analysis to identify and quantify the products. Enantiomer analysis was
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gl acial acetic acid] at 5.6 V/cmfor 45 min. DNA was
vi sual i zed under a high radiation UV source, while DNA
W 00me6903D] at ed from agarose gels for further BCT/UB2065/003978
was vi sualized using a |low radiation UV source prior
to isolation. Transformation of nodified plasmd
vectors were perfornmed as follows: 80 ml of conpetent
Top 10(r) E. coli cells (Inoue etal., 1990) were
not doharshfthé MEE didls, but the diagierebisomerisxdndrpsitiondl dsomerg welee

denfii 45 5rOR T ROS R bATY 4106 HodpBRAT b e DA2Y s
profis V(i&?é%biakh%@ fEMhSdtHeE ?@é%t@ﬁst@d in TabRBA). and the cells

were plated onto LB plates su enenteg mntg . o
Fig. grﬁglpyyﬁ tyRiGel GEMpgprofies <pf|:tl1q;re[qc§<gbma<§ypp ths_hydrolysis of linoleic
acid Fﬂs@g%bé‘ﬁ& 9§és‘i’seh4teé-9| Wd 1d a@?‘i‘ne‘ﬁ\ﬁéﬂon and sil Iatlon (Exam Ie

rono- 4-chl or o- 3-i ndol y- b- Dgal act osi de

Rhofipiarbaguine JORENAT Y. The HImESreof hegeass caTesnosh th e
mnd&gggé%@ﬁ&ﬁﬂﬁﬁ were selected and inoculated into 5

a su enented\Mth ampicillin (10 mM/m

Fig. Brsdnqus émmhp@dmﬁséormadcﬂwag the ydenlygivef lingleitoanid Lm&%lde
by u%s}l?’ér%'s{éqﬁge‘dl .§7ra8|€ 10%#8;% I‘\Wo@ﬁt% ﬁg@gr%‘ﬁgﬁ ??1&5’{ med
Fig. myvs M datorel nmcrrmeax Fsmed dutig hydsolysit pﬁmeupaaém ds

e | ysi s and/ or
bisef i a0 VT KPP RS R B e Sl ans ver e

purified using the GFX(tm PCR DNA and gel band
purification kit (Amershan) and eluted into 50 m
elution buffer (10 MM Tris-HCl, pH 8.5). The purified
pl asm ds were used in sequencing reactions to
determ ne the nucl eotide conposition of the various
codi ng sequences. The plasm ds were sequenced usi ng
the ABI Prism(r) Big Dye(tn) Term nator Cycle
Sequenci ng Ready Reaction Kit v. 3.0 or 3.1 (Applied
Bi osystens, Foster City, CA, USA) according to the
manuf acturer's instructions. Approximately 30 - 50 %
of each sequencing reaction was | oaded onto a 4 %
acryl am de gel, separated at 1.6 kV and data col |l ected
on an ABlI Prism 377 DNA Sequencer (Perkin El ner,
Wellesly, MA, USA). The data was anal yzed usi ng
Sequencing Analysis v . 3.3 (Perkin Elner). Seguences
wer e assenbl ed using Aut oAssenbler v. 3.3 (Perkin
El mer). Reverse-conpl ementati on and alignnments were
done using DNAssistv. 2.0 (Perkin Elner). Media and
growt h conditions Luria-Bertani (LB) broth (Sanbrook
et al., 1989) was used for Escherichia col
cultivation. The cells were cultivated at 370C wth
aeration under selective pressure with 60 ng/m
anpicillin or 50 nmg/ M kananycin in liquid and solid
medi a when required. Y. lipolytica, R toruloides, R
pal udi genum R araucariae and R glutinis cultures
wer e nmai ntai ned on solid YPD nediumor grown in YPD
broth cultures containing yeast extract (10 g/l),
peptone (10 g/l) and glucose (20 g/l) or suppl enented
with agar (1.5 g/l) for solid nedia. For induction
experinments cells were grown in GPP nmedi um (50 n
phosphate buffer (pH 7.5), glycerol (1 % v/v),
pr ot eose peptone (0.34 %, adenine (50 ng/l) and yeast
ni trogen base (0.34 % w thout am no acids and
ammoni um sul fate). For the transformants carrying the
hp4dp pronoter, cells were cultivated in YPD nediumin
shake flasks at 28 0C . Sekg tion of transformants
usi ng URA3 as auxotrophic ker was perforned using
YNB casam no aci ds nmedium [ YNB wi t hout am no aci ds,
ammoni um sul phate (1.7 g/l), NHC (4 g/l), glucose
(20 g/1), casamino acids (2 g/l), and agar (15 g/l)]
suppl enented with 300 ng/| Ieu0|ne] Cbnstructlon of

. 1. .
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constitutive TEF pronoter (Mler et a/., 1998) in the

nmono-i ntegrative plasm d pl NA1313 (N caud etal .,
wQo@2)p690The use of the TEF pronoter aided in tPer/1B2006/003978

activity screeni ng experinents, since the hp4d

pronoter is growh phase dependent (only active from

early stationary phase), whereas the TEF pronoter

drives constitutive expression to limt induction

Refgrencassnces bet ween yeasts grown during activity

Or OR f cl
A R a Y cReRegR FuRStoss R 1o Pdte K g bR 1 Brgages
andatt\@lr anthwo anpdicationsi Advasicesin Bidableminat Enginetrirg/BRBchnology,
63, fABT of the LIP2 signal peptide using priners

-si gP- 1F and -sigP-1R The purified PCR m xture was

ek AR Yo, 8B SV g RS anc

integeative expressinat secrelidn tdtors mmumleoﬁﬁt@utlvbprmylon of

netBloEBNL bR O RHE VO B8 o RPRBL B AR Mobstlet vas
MicaohioegydandbBioterbublegy 2,207s+ 2. T4 DNA |igase to join the
conpati ble SamH ends resulting in plasm d pKOv96

Miiliery[ST,s3andal, .., §amp-Hans¥f) P, amﬂDag:«mequpt@gS) aforfdarison of
i cans

4 #692
e SN SRtenS and s SHEh T iGeS Chnvie: HorserpRgoporha,
KlymrpmwesaldcﬁéEBbhlzm#cD@arSEmU@mﬁbm Vé‘r?ovﬁ&%’@ﬁnca Cloning of

two e oo BRY im Hetonie et o Yoot T oM  ve ends

B SABE 3, B RB E EUbeE HLAa5 orgr
Gaitlemdih C.(apo2n pr’@ﬂm ss}dnlan“&%crdwh1r2t%€§:éastn>6fro2ﬁaTﬁrﬁlynca

FE%&%F@%\Q 62%11}3% 8pYLZ\r7rgl TfsﬁcgtnldoﬁYLclcgnl ng and

f d di
WaBelh d A s Rl ASher Rl S ok i emer, Sk 87).
Molgedst Biolaby uf Betileeat ieg nBat]@lnmLﬁmﬁMbE' Méﬁlsfiba'rm 059 m
YPD nedia (20 g/l. peptone 20 g/l gl Ucose;

Sambmok, &xdndRi$sel! (280@Qvtchulé8clbﬁmgSAMBotﬁoﬁzf}ﬁéﬁtuagvol 1 (3“’

ted by centrifugati on and
ed. >C§8Lde%95@ﬂfths§ lasbowagry?rs%pordf%%m SaTbonObE Tor RNA
| or s en i nal concentration of 20%
Le '?%f\!@ i Niggp ﬁBQ‘S%&!' oy Peﬁ 9epHMultscopyIRtearation in the-
yea@ %alrolwa Il;ﬁilﬁ@émﬂrr@ﬂ@én@t?@seﬂs 8B-447/Q0C for DNA
i solation. DNA isolation entailed addition of 500 ni

Caplops RsJ. saldBareow R (109syr AaudH%d,lat@dHc&a\iérsuérQof%tﬁ Eﬁ\l
gl ass beads (425 -

m’fef‘év%tﬁ%Bsﬁmﬁ’esd’%e@arwfofer@npsA BTGOS0 G0
Chehne 31 78188, cooling on ice and addition of 275 ni
ammoni um acetate (7 M pH 7.0). After incubation at
65C for 5 mn followed by 5 min on ice, 500 m
Chhﬂl‘rfbfe@bf%rﬂgéédlﬁéﬁﬁ%f teahy e haelne S edHgar INEAdRRGs, it

) .. The supernatant was trans erre
will ?%@nq_wt%ﬁi &hat yrtieusemoditiationsrban be mede witherixarattingdrom the
s lrltlémmﬁc

p Obe‘ﬂ?lt%vérﬁ@ng é%?@?m hef ﬁrﬂ%ﬁ &#ﬁﬁ%&ﬁ%{h?\qg)e &cope

°fth§tfﬂ'k9%'l‘90|étmsed and re-di ssol ved in 100 nl TE (10 nM
Tris-HC; 1mM EDTA, pH 8.0). Total RNA isolation
entailed grinding 10 g wet cells under liquid nitrogen
to a fine powder, 0.5 m of the powder was added to a
pre-cooled 1.5 nm pol ypropyl ene tube and thawed by the
addi tion of TRl zol (r) solution (Invitrogen). The
i sol ation of total RNA using TRl zol (r) was perforned
according to the manufacturer's instructions. The
total RNA isolated was suspended in 50 m formam de
and frozen at -70C for further use. Reverse
transcription of total RNA into cDNA was peforned as
foI I ows.. To |soI ate the cDNA 'sequence, pr| ners were.

N a o o o -
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restriction sites during PCRto allow for subcl oning
of the EH encodi ng codi ng sequences into the nmulti-coy
wQ e@ro690p¥L- HM. Al l YEIH encodi ng codi ng sequRai/EBR006/003978
were PCR anplified using Expand Hi gh Fidelity Plus PCR
System (Roche Applied Sciences). Thermal cycling
entailed initial denaturation of 2 mn at 94C fol | owed
by 30 cycles of 94C for 30 sec, Tm 5C for 30 sec (Tm
was cal cul ated using the nodified nearest nei ghbor
cal cul ation obtained fromlIntegrated DNA Technol ogi es,
[ A U SA w w. idtdna.com) and 720C for 2
Vv“é?ﬁngAthRﬂﬁ‘at 72C final elongation step was
included to allow conplete synthesis of anplified DNA

P . O £ : ,
1 PRBRECCYS Lol CaRBlic BN Al Euand SAREdE S peal
activedotiermgl dieyflie) whichqirocass drdigies e steps afnsf ormed i nto

XL-10 Gold(r) E. coli for plasmd anplification and

sprquidingiangznaftimmertel rrixme oflambs; codi ng sequences were

subjected to restriction and sequence anal ysi s

(eregtingrac raagtigremixturenbyl adging hejthieaenBintiereeriminixélre a polypeptide, or

[ f . he ' seq

ol B b B Sl R Bl ORI PR
polyfi¢mide IbeimigregpolyEptids exartedibyiagenetsd aebst eaficodi ng

codi ng sequences were treated with the restriction

eineybaiing e reactioi oixtuset and Tabl e 15, to |liberate the

YElI H encodi ng codi ng sequences. The | i berated

f neagvesing sromethe réadiian exixture: () BargHantioplire;dortal dubstantially

' ri Y| r ' . S Lon
enartlolG, |c5 ) A SlMoBie] GPE S A RIS oRa e BOR) el
enarttioporef or awnbstantidlly engrdioptiies ID &ud an epdritopure; er a substantially
ransfornmed with L/ofl |inearized pYL-HMM vector
SRS i'ng the YEIH encodi ng codi ng sequences

(according to the nethod descri bed by Xuan et a/.,
1988) and plated onto YNBcaSapl ates [ YNB wi t hout am no

agi ds ' | f at 7.9/ . ,
2. O plskeREor P0G < Beicel Bctys hgprrth cone BTEL A opgeaty
activedoternal diotl(IBg avhichl@ogdds)includesans stepsafit s wer e
subj ected to genom c DNA isol ation, followed by PCR
sroeidingreg énantioménia mixure éacdE pf the i ntegrated
L/ of | -expression cassette. This entailed anplification
oéreatingla feactiorf madure iy addingdo fhe ereméiopehi\mixtanech galidanPprising

in. a ndard P anneal ing at 500C) . Pqlh .

a i SR, PR PR S S B ho  PPUPSHIEB MRS ver e
enantioselottivedd hydtotas2Qttivity; YPD and i ncubat ed whil e shaki ng
at 28C for 48 hours (stationary phase). Cells were

hiacutesing dheoneactiont mixturgadridon (6 000 x g for 5 mn),
washed with and resuspended in 50 mM phosphat e buffer
(reebvering froomtheireactipn 20i%tucg: (@)earoenaniibpyret or asdtistaritially

oncentration of 50% (w v) and.stored. at -200C far
enar e 2 3BT AEntoB e Bt bubt BB Bbpisn T or (&'an
enarttipbueabt ¥ sabstantially eaasticpuce, 0D and ahiehahigbuen @x iadebstanihlly
vicinal _diols This exanple illustrates the use of a
enanfiopyys, {fre yeast strain sel ected from Trichosporon
genus and reconbi nant host strains transfornmed with
YEl H codi ng sequences to produce optically active

oxides and, vicinal diols fromtrans-1-_phen I ne

5. RROSs i optnd S 2 e S e RS Rsnrr aerpLagy
epoXitie epoxi de and diol enantiomers with tine during the

hydr ol ysis of trans-1-phenyl propene oxi de by

Tri chosporon rnucoi des NCYC 3206. Fig. 7B shows the

enanti omeri c excess of the oxi de and diol at

di fferent conversions. The'é$eld of the optically

active epoxide or diol that can be obtained at the

required enantioneric purity can be seen fromthese

graphs. Fig. 8 shows two sanples of the hydrol ysis of

trans- 1- phenyl propene oxi de by reconbi nant host

. .

enarit
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as exanples for Table 11. However, when these YEIH

were expressed in the host, the hydrolysis of racemc
WO c@n®6d07phenyl propene oxi de proceeded w t h eRCEIB2061/003978

activity ans selectivity. Expression of the YEIH in

the host strain thus caused a marked inprovenent in

the hydrolysis rate, while the excell ent

enanti osel ectivity displayed by the wild type strains
4. wabe pmicassofuaimBxangdim 2, heRinthedEiioa frahs-Q disabsdtijuted
e Oagt ive (R R -2, 3-buanediol fromcis-2,3- epoxybutane
PO€IT-ai ns were sel ected from Table 7 based on the ee's

observed during screening and used for

bi otransformati on reactions that were nonitored over

tie. Sel d ti. f th drol ysis,. .
5. Lo oSS e et TG SRy Be LR Sufhe e
shown in Fig. 9A and Fig. 9B. The ee of the forned
diols were high (>80% i n nost cases). Significant

enhancenent. of. reacti.on, rates and_hi gher,_enantj onmeri.c.
6. cTREBERER, b (RrAAE WE i TR ot A EEmIP RO b
epositie.ai ns overexpressing the YEIH ex anples of which are
shown in Figs.1l OA and 10B. Exanple V: Production of
optically active (1R 2S)-indene oxide and (1R, 2R
i ndanedi ol fromracem c i ndene oxide by wild type
7. yébeprosessoiremy 0 elaindOD tand,| whergip ¢heyesls a yeastecalir own up
and screened as described in Exanple 1. The yeasts
were isolated fromthe UOFS culture collection
(University of Free State, Bloenfontein, Republic of
8. Sbie hrosess ofgnyan diaimes ¢ te 8| vetdreid tivmpayoaptidé iseeradodéd by an

‘ i terpene type substrates. Approxi mately
e”“'é@%@ﬁ?ﬁ%@@%&?@ screened showed hydrol ytic activity
on racem c i ndene oxi de Qudged by diol formation on
TLC). Approximately 20% of the active yeast strains

S j L ye, hy | ysi £yt
0. STACERRE: rer B Y30, PGP EX Rchrtilant bvand the
polypeptidelis ahcaeddly a eldic 46 28)uarpeitthevrdctathii celies transformed.
opposite to the selectivity observed by Chartrain (US
5,849,568). Table 12 illustrates the yeasts exhibiting
hi ghest enantioneric selectivity on 50 mM i ndene
10. oXihelprocgsseofildin &, wherejre tiet rs.icledy acid)sequencea issh heterdiogosik
| 1 arvested as descri bed above. The protocol
nuc'?fglﬁcowmieﬁgg?ét he screen was as follows: ? To 500 ul of
wild type cell suspension [cell pellet fromflask
culture suspended to 50% nmv (wet nmass) in 50 nM

e, . 9 L],
11. PR BORESs DR o, RilpreiPheicliay S EREEI 2 hindpgodt
nucleiglagid saguence.Et OH) was added to give a final indene
oxi de concentration of 50 MM ? The tubes were

i ncubated at 250C for 1 hour on an Eppendorf shaker. ?
The reactions were stopped by the addition of 300 ul

12. ofhéprogass ofianytod elaits dto 11,nvheneis the polypeptidgédsia ftll-laggth yeast

ols ] 2.1 | ayer was transferred
enar?[ﬁ)g Skgﬁédn%r%qﬁg %gge g%qrrgigﬁgmil@'si s. Sone reactions

were repeated over |onger or shorter tines and with
nore dilute cell suspensions (10%Wv) in order to
\/ p .
13 A0 UREST G R ERS ) B 1P MO Sud BV e gyncyignal
fragrpeot ofea¥ElHst rai ns tested. Selectivity of the wild type
strains was only noderate under the reaction
conditions used. O the yeast genera screened,
Rhodospori di um R hodot orul a. Cr ypt ococcus,
Spor i di obol us and Trichospgﬁon showed t he greatest
potential as catalysts for the resolution of racemc
i ndene oxi de al t hough several other yeast genera such
as Bretanonyces and Dekkera al so showed sone
enanti oselectivity. A representative exanple of the
hydrol ysis of indene oxide by Rhodotorula glutinis and

N .
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Yarrow a |ipolytica strains expressing the YEIH coding
sequences isol ated from Rhodospori di um and Rhodot orul a

wareoaioe®7under different pronoters. For the pur@DEER906F03978
the studies described herein, useful polypeptides
exhi bi ti ng epoxi de hydrol ase activity on indene oxide
have been over-expressed in Yarrow a |ipolytica yeast
host and exanpl es of biocatal yst production and

14. bied pravedsosframlyiod blaings Dtd 3, wheradd theniecessdx catdedisiiaga pH -
ngg@gﬂginant Yarrow a |ipolytica are provided.

fro i nant YL- HM and YL- TsA strains were produced by
integrative insertion of a pol ypeptide exhibiting
epoxi de hydrol ase activity isolated fromw ld type

strains and. cl oned.in Yarrowi.a,lipol yti.ca under, two
15. T8 BPEaRS G Awar SRy L Rt Wosats e s 1S s Bt oo
temskatire SEOYCItD 7B%@npl e 3. YL-HmA and YL- TsA

transformants were cultivated at 25 0Cin 250 mM shake

flasks containing 50 ml sterilised liquid rich nedia,

the latter conprising yeast extract (5 g.L 1) , malt
16. €Xhe proceds26f apylof Ehims P P13 mehetdif the dontenteatidn @ff thedE én the

15 g, L". 1), . After, 48 hours, bionass trvest ed by

reacilgﬂ l"%trf)b'ﬁ g% |egﬁﬁ etqy@[)@ tﬁtﬁ ﬁ?lulalg W?ﬁntrgﬁ@t’\f\? tgﬁ [l}? in water.
resuspended to 10 % (W v) in phosphate buffer [50 mM
pH 7.5, containing 20 % (v/v) glycerol] andfrozen

17. L Rries SiROY e el ClasbeRBrE Brit of PesthnPpyrnidire
and teasisthinedrapticallp atiiveadporide ¥ 4 bbipowmtodiehe geheralfomisa () and

repar e descri bed above s dis sed ipto a
the I S8 e praresp 4 oBRPUTal T Sarebal IS, a
rubber septum and stabilised at 20 OC for 30 min. A2
M st ock sol ution of indene oxide (synthesised in-house
Exanpl e 1) in absol ute ethanol was prepared. Reactions
tarted by additionQil @ m of the substrate
$§£ing a final doncdntration of 12g/l. The
re incub on a magnetic
rrer 60 mn, stirrjing|at 560 rpm Sanples (300
R4n1) wer e en regularly exg{acted with 500 m
hexane, vortexed for 30 Ra Rsq centrifuged at 13000
rpomfor 3 mn, after which the organic |ayers were
remgfe)l, dried over anhydr@@} MySO4 and anal ysed by
chiral” high performance |iquid chromat ography (HPLC).
Determ nation of |IE concentration(s) and enantioneric
excess was achi eved using a Chiralcel OB-H col um,
usi ng nﬁﬁﬂgﬁ:ethanol (90: 10) nobil e phase, at constant
flowrate of'1 m.nmn 1. The nmaxi numyi el d achi evabl e
Is 50% ]
nyclr ol ey o2 roi Pk PEFPERE) el gy Do et i Eoroue
consigtingofa yadably swisttutecstsgightrahaingr rrnchad aptyh geaup; Agariably

R SN A8 B S Bt o

chainod biaghChed atkyagl grenp canvirieblyod@s iy, cyictoadkyl areureas welhas

cx A 0 AR AP JLP T BByt

groupe avatiablp sulpdtitutad heterocyuliergrou iadeariabig substitvted steaight-olmain or

itions used to,produce R .2S) -1 ndene i
orang R bkaRE ety H v, P el shoFhicRli R afiEnvigey
grouphe vanidbly substityted larytoxy groap f variablp sebstieredkiryi-alkyloxy group, a

, dapor di udi genum NC { ere resaol utjon
variglE SRS et ABhis GBER VA bR HFefRaRe S 8oup, 2
Surprisingly, YL-transformants expressing the YEIH
codi ng sequence fron1Rhodopﬂidiun1pa|udigenUWINCYC
3179 displayed the highest activity and selectivity,
in contrast to the wild type screening results where
this strain displayed the |east interesting activity
and selectivity of the strains tested. For YL-692 HMA,
t he hydrol ysis reaction conducted at 100 nmM i ndene




YL-1 TsA 20 44.1%n.d. YL-1 HmA 100 98. 0% 25 YL-23 TsA
11 50.5%n.d. YL-23 HA 83 98.0% 30 YL-25 TsA 10
WG 007869079, YL-25 HM 112 98. 0% 18 YL-46 TsA 1BCHB208&003978

n.d. YL-46 HMA 66 64.4%n.d. YL-692 TsA 25 98. 0% 38
YL-692 HMA ¢ 147s 98.0% 35 Initial rate of indene
oxi de hydrolysis b Percentage after 60 m nutes
reaction duration with 10% wet nmass/vol une cel

variahispdstifutet $taaightchdis Ar braadisddalkplamina ndalkéayleimino group, a

.mass/ v cell. suspensi on f.or YL-HM transforant s
varidf§ Sttt 5 BEpIahe Rt oftep o Vel bR
carksinbsyl gedup, b vadalg sulsstititedacyd groups shd & furetiored! Igroup

suspensi on and 24 g/l substrate |oading n.d., not
determ ned As evident from Table 13 and Fig. 12, both
18. Yihelprbcadibf Gairini®, vhéres e m@amﬁ%@?ﬁ%@g‘a@h&h\éﬁl o

f r om Rhodopori di um pal udi genum resul ted
brancheq atsgigreurwiisy to ﬂmgéa@oaﬁtqn@- at >98% ee with yields
>35% out of a possible maxi num theoretical yield of
50% at the point of ee>98% The YL-692 HM
transformant was thus used fao eparati ve scal e .
19. b3 PRASTPAAITS S 04l S VIRTPRAE aIKSRYL@ropBda sffpigint chain or
braricR8d aE8 8 GrptharymRh 2 carbsRaRing VI 1. Preparative scale
bi otransformati ons at 264 g/|I (2 M substrate | oading
usi ng whol e cell biocatal yst conprising reconbi nant
Yarrow a |ipolytica strain YL-692HMA expressing the
20. ePRXprdeedtyshzply % elaksliNed @W@mtﬁe&uk@wgrémma straight
Rhodospori di um pal udi genum NCYC 3179. YL-692 HmA
chaip 0p REanGRemAKY WA 8ravig NaVing 1R earbesatoms 250 m shake
flasks containing 50 m sterilised liquid rich nedia,
the latter conprising yeast extract (5 g.L 1) , malt
21. €Xhd PobedPOF dhylof chims 1P&PE® RthetckP ik éycloalRPraupase
(15 g.L 1) . After 48 hours, biomass was harvested by
cyclealiod Braupgth 3t 1Berybon gigmsi5 nin, 5 0C) and
resuspended to 10 % (w'v) in phosphate buffer [50 mM
pH 7.5, containing 20 % (v/v) glycerol] andfrozen
until required. 13,5 gram wet wei ght whol e cell .
22. sﬂ%epewgﬁ%qof&rnvwg@m 1o 2h vERiR %%VQ!%%'E??@&PHB&/%)
cycl¥@Rer §IRAPIAG 3 18110 GPodH atBHEf 7 in a glass reaction
vial fitted with a screw cap and a rubber septum and
stabilised at 25 0C for 30 min. Crystalline indene
23. OhSIBroROUNCH arky DY BIlRS 1 2 @812 HA Treanl GG Refbhichyl
" Exanple 1) was added to a final concentFation of 2 M
biphep@anaphivh erpatheasepdigrour re) by addition of 26.4 g
substrate to the 80 m cell suspension and adj ust nent
of the final reaction volunme to 100 ml. The reaction
24. wike precetmoiany®i ckimeipie 23,wherejo the aryil-atkyirggern isan aryl
' t r 300 mnutes, stirring at 500 rpm
alkyéé\ﬂg%ﬁ@éth?%é%lc%%mo&gé taken at regular intervals,
extracted wth 9 m hexane, vortexed for 30 sec and

25. CTORRICGAEGTAY SLEPRs AREY o wikrihihe el FemilsidtobBas e

7-merEHer@daie}erecblr§iw gcl:lgipgmlntdh’ii@ niregém rosrvgﬁ?r%eodl sigtpiiw and which can
chr onat ogr Q). ternjnagion o
ve U S S5SAHT ioOAO (BRRRAO R ach eved

using a Chiral cel OB-H columm, using hexane: et hanol

(90: 10) as the il e phase, at a constant flow rate .
26. TG Digkess of Ay OF RIS o B ein 406, ALRY ProUPcl ot chain
or biRASIRY MbXR gF RS HINE 251 ¢ rbdt0ateH Slichadstmethb:g; ethdxys BApSIoxy;

. that the reaction was c leted in 150 m nutes th
soprORYIoyY: BYYIoNY: 59RO g ErRUDARRY cRETINOX DR loRY P 0wy: or
substrate | oading of 2 nolké%tre, significantly higher
than all previous reports. od correl ation was
achi eved between the enantionmeric excesses at
di fferent conversions between the small scale (24 g/l)
and | arger scale (264 g/L) reactions (Fig. 15) show ng
that the reaction can be scaled up w thout |oss of
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selectivity. Wile the yield of honochiral epoxide was
only noderate in this exanple (32% conpared to a
wo b@onetorcal maxi num of 50% those skilled i n PEEIE006/003978
know of of wel | -established nethods for increasing the
enanti osel ectivity of an enzynme. The honochiral indene
oxi de can be recovered by standard downstream net hods
and the stereochem stry of the isol ated epoxi de
octyosijver t ed by standard chem cal methods in order to form
(1S. 2R) indene oxide for use as an APl in synthesis of
I ndinavir. Gven that the choice of the YEIH coding

27. saw;@ra@@ss‘éf@mwa tltintsy Petol 250 whbRinNG¥ Glkehyfoxi §rcﬂqi istal¥fraight

i mum based on the wild t e screen res

chaiyBLRIANSE Ao SO0 2 GRS RIRersid.dhe alkenyioxy

group i 4 afedight ¥Rilof Br%n&féd‘-‘dll@ﬁﬂdxyfg”rml‘ﬁsﬁﬁdh@f toygrasonsdtérad. NS
such as Rhodotorula glutinis NCYC 3215. Exanple VIII.
Production of optically active tri-substituted

28. ETRXhreesssPetdny Bf Cidims 17 tol I7MRRERET theZrPBRY bfbIPHE Ghlbu?loxy
hapl ophi | a NCYC 3176 (2096m/v was |ncubated\Mt

grou L(shl)ase. RPBRRHERr NPMYIe P RaT egroumsaR Qptignaly e.sgbs&msed with

an alkyjlah S)kem Ar BIRGyIYrOP 1RFgAfto UtRrHoRagdrHer hasgen®ni t or ed
over time as described in Exanple 1 (Fig. 16). The
hydr ol ysis proceeded with excellent selectivity and

29. amid protyss Mﬁ ol Blaime PloaBe WhEFfeiMHRl i aky1as §rotplis

gal ns are thus very useful cat al ysts for the
benzyloxyy PLAPRRIVIRINWSY- subst i t ut ed epoxi des as exenplified
by (+)-1inonene-1 ,2-epoxide. (b)

30. PR a%anjyofslﬁms 1R 2 g By BBk (e Uy 4 straight

chaiff of bRPeK¥EakARMImgrelp ks 2Yb cARbonRltémas with the
correspondl ng esters cont al ni ng vari ous protect ive

groups of the al cohol, such as acetate and W phenyl
31. CRiDSERES of Hh? ok Bials 1M WFBRsh HRe ér@rﬁaxﬁi@nb@éﬂﬁ%ﬂ
IDwith excellent selectivity by Yarrow a |ipolytica
arylaripp grauprihich can pessibstitdted i |3(!I'ea"FW iy erallegxy@roup having

HOE%%%@Q@E%}%?{%Q%Q%S? as roméﬁ o'?o?ullg b and
strains #25 .and #692 (R araucari ae NCYC 3183 and R

pal udi genum NCYC 3179). Al reactions were stopped at
32. 50 proRes @fiani of slatns, | el Waereim the alsyiamine groumisr e

t at Th
e B PP APRBI R of The rest dual TE and the 1D

product were not elucidated. Fig. 17 shows the typica
drolysis profile obtained for the g&droly5|s of 6, 7-
33. e prgeesmgfiany-oprlalsys 1 ésd2, sthesgimthe aliylhiotgreupdsian Rlsythio
[ nM epoxi de substrate, 10%cells),
grou%ﬁ%@lrngs’g{&aﬁ I&’%rﬁ&\? ét%&%pl cally conpleted after 15-30
mnutes for all strains tested. Exanple | X: Production

0 n
34. gt%ex%ggga%f C?ngcog F%W& FB/%(? e?%égﬁ/%\#ﬁ%ﬁgéﬁbsqr stralght
chaimot braniched alkenytbiochrous heydoy i de 8 cafbamtorher 1 hou r an d
the reactions analysed by tic for diol formation.
Table 10 lists the yeast strains that are able to
35. h1]httr pﬂoxzss bﬁdamloe b@l(;ﬁ@ Hd td33:|$  &yrexein ehgwhtynlii@ gréuy iseini apyithio
he THE di and tetrao Fig. ,3)..Reac tion
aroufi g [0etog C4rheR BbEis wiFe Cem e Sarselitaq B 2ol pyalkenyl or
aIkoX@P?l@uﬁ%\l‘ﬁQH' oo b Bvhat ecwhith Baslba zap&ititaa ith a halogen.
| oned by silylation) and subjected to nonchiral
GC/MS analysis to identify and quantify the products.
Enanti omer anal ysis wasnot done on the THF diols, but
t he di astereoi sonmers and posjtional isoners were
identified as shown in Figgm 2, 3 and 4 for
Rhodot orul a glutinis UOFS Y-0123. Simlar profiles
were obtained for the other yeasts listed in Table 10.
Fig. 2 shows typical GO/ Ms profiles of the reaction
n1xture of t he hydronS|s of I|noIe|c aC|d blsepOX|de

oy L 1 o A~ Y
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and their synthetic applications. Advances in

Bi ochem cal Engi neeri ng/ Bi ot echnol ogy, 63, 145-167.
woR@zak07€ , Treton, B. and Bl anchi n- Rol and, SPCT/BE20@y003978

Strong hybrid pronoters and integrative expression /

secretion vectors for quasi-constutitive expression of

het erol ogous proteins in the yeast Yarrow a

i polytics. Journal of Ml ecular M crobiology and
36. Biied probesy efginy f clRfiis 17 8155, whikldirethe diylalkydihiagroup is an

anp- Hansen, P., and Dal bge, H (1998). Conparison of

aW'M@S@P%“@V%@ 4R SiCAMOA@IMHst s Sacchar onyces

cerevisiae, Hansenula pol ymorpha, Klyveronyces I act is,

Sch| zosaccharomyces ponbe and Yarrovvl a |lipolyti
37. dhPiRgesY oftqw% §\3HDS ettt wiherein He sthstibited or unsubstltuted
carBdnﬁ’@}l)ﬁrb&ﬁis s\éﬁ’é’c‘-’téd fr&rfl (t)l'éel&’r@lzp coﬁé’ﬁ%g o?"b&%ﬁﬁﬁo&’l -

metwl@aibarn@wg@memylcammthﬂmthvl@r am«ew,zpnd mpmpylcarbamoyl
expression and secretion in the yeast Yarrow a
i polytica. FEMS Yeast Research 2, 371-279 Wt son,
38. JTime propegskefiany afickims Roteedr wherivihe &y group is.an acikgroup
987). Mol ecul ar Biology of the Gene, 4th
W'th\qﬁb earﬁboglmg{lﬁ imm ngs, Menl o Park, CA. Sanbrook, J.
and Russel (2001). Mol ecular cloning. A |laboratory

0. T Bloc¥ey of aby\of ikl 1 02 perd rASrb B e <LBRRIE She

numbebf sahetitGants lbaindiome. C. (1994). Mul ti-copy integration
in the yeasts Yarrowia lipolytica. Cur rent Cenetics
26, 38-44. Capon, RJ. and Barrow, R A (1998). Acid

40. nEick altoeéss:@ﬂ“arqrcﬁ cim®fi7 te3d) wWhersh tHeadroups &€ substituted with

Sepoxi o tetrahydr ofurans: A biom netic

mor# qr@rﬁ’rﬁ L3, Oog. Chemfi 3: 75-83. A nunber of

enbodi nent s of t he i nventi on have been descri bed.

Mrthel ess, it will be understood that_ various

Pocsss @hfhy o plasmw 14 de 4%i Whesein thr pustityegtsrarg dhe same.

spirit and scope of the invention. Accordingly, other

enbodi nents are within_the scope of the follown

42. o RROCRIATH AN CSCIAIVEDY fost0, whepei s S IgR(S Gbe HiRrent
an optically active internal epoxide (IE) or an
optically active internal diol (ID), which process

43. | T PrdREsd braryt A RRIMd 1 tPE2UEEE tﬁé‘er%iﬁiﬁffdeﬂmlktﬁre isa
mxture of an | E creating a reaction m xture

by
racesue m*?gu"lecp"taﬁé'xéﬁ%ﬁf piyeatip of WB@FDV@WS&SFWF'@@GTSN a
functional fragnent thereof, having enantiosel ective
| E hydrol ase activity, the poI ypepti de being a
pol ypepti de encoded by a gene of a yeast cell:
44. | HegpReesiyohaty of slains 6r§° k’(h‘]?’é?roﬁﬁ%ﬁ 'Pé'é'@%?@*@g fortBen
reacklB riAGRIWABr ShdbHIESst B lvaA-RRINKAIORULEN O 2
substantially enantiopure, 1D ) an enantiopure, or
a substantially enanti opure, IE; or (c) an
enantiopure, or a substantially enantiopure, ID and an

45, eﬂ@bﬂo@@é«ﬁ 6% ar@rof%lﬁHQS?tté‘@& '\WH&YFI%E&EI nEREES addifg tkhe A
process for otalnlg% an optica active internal

reac@g@mlxj@re(wgyr and afrle tqn@éNaﬂ%f rgigeiblpeorganie splentdi of
(ID), which process includes the steps of : providing
an enantiomeric mxture of an IE; creating a reaction

m xture by adding to the enanti omeric nixture a cel |
46. B progesiyofany Rt |c@wes Ade 45 Mg PTogesainalugay stopaing the reaction

wheﬁéﬂé"e%hﬁlﬂneraof% bEP&‘rRI/brq e I iR @xEEMIMRE P th BiHeF

41.

hydrol ase activit I ncubating the reaction m xture;
enanfipner &f edFi ang/artbedD.he reaction mxture: (a) an

enantiopure, or a substantiglly enantiopure, ID; (b)

an enantiopure, or a subst ially enantiopure, IE or

(c) an enantiopure, or a substantially enantiopure, ID
and an enantiopure, or a substantially enanti opure,

IE. 3. The process of claiml or claim?2, wherein the

| E |s a c/s 2 3 dlsubstltuted epOX| de 4 The process

o o
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5. The process of claim1l or claim2, wherein the IE
is atrisubstituted epoxide. 6. The process of claim1l
wa@eoocloedom® 2, wherein the IE is a nethyl ene i nt RCT/IR0EH03978
bi sepoxi de. 7. The process of any of clains 2 to 6,
wherein the cell is a yeast cell. 8. The process of
any of clains 1 to 7, wherein the polypeptide is
encoded by an endogenous gene of the cell. 9. The
process of any of clainms 2 to 7, wherein the cell is a
reconbi nant cell and the pol ypeptide is encoded by a
47. Nhied @}o@e@&%f@n?@iﬂ UI_?_ENH% 1 48) WMUhCmoctd%s irfldesirécovering A
t ransf or ne € praqcess aim9, erein .t
coniy@iiay Uk e Seion ea'opicaly aebis B Sl e kel St pip
prodtieedl B &R reddtionIdiRctl PERYSe Rbctidmhixuts, wherein the
nucl el ¢ acid sequence is a honol ogous nucleic acid
sequence. 12. The process of any of clainms 1 to 11,
wherein the polypeptide is a full-length yeast

48, eW&?él 1008€8 &y \tF clahst rbaiw e\n@@:ﬁ memedépéasm(é/ﬁédd} genus
he process of  any to 1 whe n t he
selefar oI AR CoSISG BT Qe B SarERb oet: Byl Aralomyses,
CanBliaCEBPIctocAIY D@bal‘jfbmh 685, bekRerd FExophrl£ leoM%ﬁuW H@ﬁﬁ@nema,
is carried out at a from5 to 1 15. The Bpgcess

lssaéﬁvealw Ky ‘@(CHPK%ele’PWZQeS Westieany CteﬁeMb’fQ?é"é@s
Rho88sgdrRfns lI‘#hoé'bi‘o?ulé Wtﬁi&%ﬁ@ S}for%:ﬁﬁbe%@ﬁkho%ﬁeroﬁhmngea
process of any of clains 1 to 15, wherein the
andé@ﬁ@éﬁ%ratlon of the IEin the reaction matrix is at
| east equal to the soluble concentration of the IE in
water. 17. The process of any of clains 1 to 16,
wherein the IE of the enantioneric mxture and the
49. ohprosasoptanyaf clainag 1 te/88, apxeiahg weast eelkip 8t yedst sperdes
seleBRAGFoR tﬁe‘b’r&%}i 8orfsfling B AR@Ia' é@eﬁﬁ?%%dABdﬂat tBﬁe@lﬁ? cess
IS a co the general formula (B), (A (B)
Br el‘tﬁﬁ'@ﬂéﬁcﬁs bFQIXG”GI'SES, Bradfapgmyees, naaﬁ@ms@wa @ﬂdtyn@ﬂy%@momalus
Bret%tn'&ﬁ’f § §b§c‘?éseﬁ@tg{1 eH?ﬁqusr Hi%s NEYES §i 5 gBQﬁeré‘ denﬁirophlla

varl y subs stral -chal n ranc ed
Bullgromypes albvarGaitsida @!lwb@ns, mnddaiab@iug ﬁandlﬁaglaboata Candida

hae}?l?)%'?)ﬁ rkﬁ%?(ﬁ&a}(ﬁfé\/%eglﬁ O&Qr%dnga ?h@!gl }'Cgh‘&?ﬁé béflé&gﬂbsm Candida
ain or branc yny group
rugawb@end/da euisy Caodita yropigaks, @aadldmmatasCe/ycw@ Bituissih y}andlda

. Qe SRR B b B el

Crypfed:cmcos yhiifagengis) URrypvcuecusaiohwaits,) Bsateadeeds gastr/cus

T e e e by e T R

Cryiocaips aitits m‘?f??f? b a‘g’ybmc‘wmgz‘é'ﬁ“ o)

Crvackis Bt PR s sRe L e bR eln EY o R,

denﬁél’m@l)sy Q}&bbﬁnuﬂnhsﬂé)g%&?( Lm(dﬁritlgéd yp@:idga@rsw?r]mngm r/amhinema
al n (o

sop 38 Upilenbialsnics e Ve o 2 (bishontis pas oA Kbyveromyces

mardia fld) Llp'bm&@éé 8bp Me Ubsidértite @lp@caééoaapsel V-9 934D ipdmyces
vari ab &éssu bstituted acyl group nd functiona

tetragpeyus. f'W%ﬁ@ééB@OfbeMO&Wﬁme/’bme FéGhia aninglgePichia

finlaPHEY) PI@B/Q lé@lllbﬁn&?cﬁlt Pi&h%mapﬁ{bﬂflé‘ F@fod@&ﬁé’i‘fd’lﬁﬁ Iitkiike,
group Wi carbon process of

Rhodpmqmﬂmp@!udlgenumHalmd%pofwéura|SRéaﬁmcqsfpamp Rhedasporidium

toruiéﬁdre%‘oﬂnbd&ﬁgh&u@roow i, £ So?@fé%‘ula QFaQM?rlg?‘ﬁ’Hwot% 4 glutmls

Rhodletoruii etigita, I{\’m@ommganymgm@upnmgtaa Rﬁod@ﬂoqﬂa rrmaiagtn@a
branched al kynyl group having 2-12 carbon atons 2 1.
The process of any’ of claiq§%17 to 20, wherein the
cycl oal kyl group is a cycl odtkyl group with 3 to 10
carbon atons. 22. The process of any of clains 17 to 2
1, wherein the cycl oal kenyl group is a cycl oal kenyl
group with 3 to 10 carbon atons. 23. The process of
any of clalns 17 to 22 mhereln the aryl ~group is a
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7-menbered heterocyclic group containing nitrogen,
oxygen or sul phur and which can be fused with a cyclic

wo@rooateaees i c ring having 3 to 7 carbon atons. PGI/IB2G&/003978
process of any of clains 17 to 25, wherein the al koxy
group is a straight chain or branched al koxy group
havi ng 2-12 carbon atons such as net hoxy; ethoxy;
propyl oxy; isopropyl oxy; butyl oxy; isobutyl oxy;

thﬂ@‘dh’rla[)’[bﬁ:/ﬂa@‘f?ﬁqun‘eMayrIubba(“ﬁhbﬁyﬁia(spp (eegtUnideniified species

O LS Sha 115 YRR BF s A Tedf 0, 2

Rhog@tam@gfmlé@tﬁﬂmh@%or@ra@pp d@eglllﬁﬂjeatlﬂecﬁspt@@bbwrﬁm E,HM)
referably, the a royp is a Strai chain
Rhodgtopyia;sg. hé&ﬂ’ CUANNGSY %R%f "3?%1}8% %P’WCQ’OE Spar O@gIOBUﬁeS
hols@ic@8BSpctBboldMPcdd rBSARS SPbroBOYmPEeChsad4Es Tﬁl@hdsﬁo?o% belgelll

wherein the aryloxy group is an aryloxy group, such
TWWHBBW@ﬁ&%?m@ﬂﬂﬂéwﬁﬂ%WEWVIJW@EE wa*@dﬁweﬁmm%ﬂ@wpywm
Tnci%péhbﬁ%dld‘dﬂe%d T%ﬁo@p%n Bl bidds, qfrlcﬁéslf)%PdH pd?l&lal% W)&%os oron

oup havi ng carbon atons or ogens.
5o g 9 Dot sk spetins GBS 17 NOY G T2 NEN e T ROF'S Y.056:1,
I u I oXy.
UOFEY BT WOPS Y QIR BRS FoRAY LS T Aol aBiaerd! Y e
mondlfwmearﬁlnlmoappwmo@eudeensa; @’mqeemabeﬂszﬂe BRcYatrewia lipolytica.
al kyl ami no group having 2-12 carbon atoms. 31. The
process of any of clains 17 to 30, wherein the
arylam no group is an arylam no group which can be
50. shipsthadioeprogiicing apolyprptide, which pyacess inglukles jheggtepsof:
having 1 to 4 carbon atoms, or which can be
shrpyiding @ ead apmprisiag IﬁaIU@@é]*ﬁCICBQnCGdH@ %\dcﬂ‘@ééb,le@f emfys%mg a

EWFE I group is
polyéégﬁ'd%%a%%g%%g?n@se‘gg ?ef fbﬁ’amé n%% @};aﬁq)'he process of
17 to 32 mhereln the alkylthio group is
3%mgﬁﬁiﬁihlo'group having 1 to 8 carbon atons. 34. The
process of any of clains 17 to 33, wherein the
al kenylthio group is a straight chain or branched
[ i t
5. DRSS P SRR 2D, Aoy PP G 1Bl pep i e
cultuse.yl t hi o group is an arylthio group having 1 to 8
carbon atons which can be substituted with an al kyl or
al kenyl or al koxy group having 1 to 4 carbon atoms, or
whi ch can be substituted with a hal ogen. 36. The
S2. pthscrsthodiof glajm &P o bAi wherein the cglls ayeapiesall. t he
arylaikyl h o group is an arylalkylthio group having 1
to 8 carbon atons. 37. The process of any of clains 17
to 36, wherein the substituted or unsubstijtuted
53. C-H‘r%'é‘ﬁﬁ";?p Oé 28Y) Bf flaimserQuter iz Whersii fthﬁé’obfpéﬂtﬁﬂec% ﬁsfp%ﬁnﬂtﬁ‘
verpf carbamoyl, methyl carbanoyl, dinethyl carbanoyl,
dlethylcarbannyl and dlpropylcarbannyl. 38. The
process of any of claims 17 to 37, wherein the acyl
group is an acyl group with 1 to 8 carbon atons . 39.
54. TR RESRATT afl oPOMiInRf 5C-1oBIWhéréir ﬂhe%ly fdesis A fuh&ional
groups are substituted, the nunber of stituents
fragipentf aofelH. 40. The process of any of clalns 17 to 39,
wherein the groups are substituted with nore than one
substituent 4 1. The process of any of cIainM/17 to
rein the substituents are the sane. 42.

55. pThﬁc@@&l%fof aRY obelaimsH G 537 whereimthe pabneptide Iﬁ@ncoded by an

enmi#p@hébgﬁggﬁmgggndlfferent 43. The process of any of
cl al to 42, wherein the enantiomeric mxture is a

racem c mxture or a mxture of any ratio of
concentrations of the enantjoners. 44. The process of
any of clainms 1 to 43, whictr process includes adding
to the reaction m xture water and at |east one

wat er -i mm sci bl e solvent. 45. The process of any of
clainms 1 to 44, which process includes adding to the
reactlon n1xture mater and at | east one mater-n130|ble

o o e ~ o o o o - o 1 o A a
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selected fromthe group consisting of Arxula,

Brettanomyces, Bullera, Bulleronyces, Candida,
w@eoophemercus, Debaryomyces, Dekkera, Exophi al BCT/IB2006/003978

Geotri chum Hornonema, |ssatchenkia, Kluyveronyces,

Li ponyces, Mastigonyces, Myxozyma, Pichi a,

Rhodospori di um Rhodqgt orul a, Spori di obol us,

Spor obol omyces, Thchosporon, Wngea, and Yarrow a. 49.

The process of any of clains 1 to 48, wherein the

yeast cell is of a yeast speci es selected fromthe

f d . Ar xul
s6. i BefiBrr by B i it o, PsTBin the 8P 08 setir v el and
the pulieptideiTnsoddd ) & au@lw@eﬁj segasmdeugith Vanieh trensinises

ﬂan%ﬁrs%fs (e.g. Unidentified species NCYC 3 15 1 ,

a dendrophila, Bulleronyces al bus, Candi da
al bi cans, Candi da fabianii, Candida glabrata, Candi da
haenulonii, Candi da internedia, Candida magnoli ae,

57. ineol 2% AR b chhera eI eif 400 SeausTtede.a helsratects

nuc!@aradidd@qaénce( new) related to C. sor bophi | a,
Crypt ococcus al bi dus, Cryptococcus anyl ol ent us,

Crypt ococcus bhut anensi s, Cryptococcus curvatus,
Crypt ococcus gastricus, Cryptococcus hum col a,
58. CThepinethad ©fi slaimi 56 anthergin, thénydkéio aokd Geguérieri€ Athomologous
Cryptococcus | uteolus, Cryptococcus nacerans,
n”dEFfﬁFH%HHEd? podzol i cus, Cryptococcus terreus,
Debaryonyces hansenii, Dekkera anomal a, Exophiala
dermatitidis, GEOtrichun1spp (e.g. Unidentified

50, oA B e e Waeh porplies €1 Bkt o

occidentalis, Kluyveronyces marxi anus, Liponyces spp.
(e.q. Uni denti fi ed speci es UCFS Y-2159), Li ponyces

tetr rys I ] rii 0Z. .
60.  LIBRBRENT pui it eas, e iosh el CaER Bpmprse 2
nucllgiuia!cldemmnidgj anod%remagaﬂéiapr emmiastsgng prmype%mdmﬁmm i
usi t ani ag, ospar j di um pal udi genum odospori di um
enm?ﬁﬁ@??@@%&ﬁﬂﬁ?’%ﬁﬁ%@gﬁbr|d|un1toruI0|des
Rhodospori di um pal udi genum Rhodotorul a araucari ae,
Rhodot orul a glutinis, Rhodotorula m nuta, Rhodotorul a

jnuta var.. pinu Rhodot 0 . . . .
61, ISPt kA SomiRt S eelpi acid msnsing 2 palvpepsg having
enartivedietivel Edysntase( ftigity, tig cktindeirig ephableasfiekprebEiME il 93,
| @ Y-2042, UOFS Y-0448, UCFS Y-0139, UOFS Y-0560),
POYRERISGt or ul a aurantiaca, Rhodotorula spp. (e.g.
Uni dentified species NCYC 3224), Rhodotorula sp.
"muci | agi nosa", Spori di obol us sal noni col or,

Spor s honatlcus Spor obol onmyces roseus,
%IS8F?3‘F0§'§§' ni'pgﬁ e, Thchospor on beigelii, ,

-cli-@ %F@é@%rqocrpd %ﬁ%% ﬁn?q gz?eligq ¥P%?J§ t{ﬁg E%%%%q%%oselectlve
IE hydrolase esuthralnd hmmbﬂmw;/mdéemghrprstmigmpodsmlons to the

an i chospo Unlden _

comBlgeieit & Rsntiensa SSPRIed rogb o orRisteongptiog o BES' 1P A 8. O
10, YOHS, ¥3,1mdi514 &/OFS Y- 0451, UCFS Y- 0449, UCFS Y-2113),

Trichosporon moni liiforme, Trichosporon nontevi deense,

Vibh gRacomiierhbst diehe Alsleiyatikie@vt@endepol ytica. 50. A

met hod for producing a polypeptide, which process

i ncludes the steps of: providing a cell conprising a

nucl ei ¢ acid encodi ng and capabl e of expressing a

pol ypepti de that has enanti osel ective | E hydrol ase

activity; and culturing the cell. 5 1. The nethod of

claim50, further conprisi%ﬁ recovering the

pol ypeptide fromthe culture. 52. The nethod of claim

50 or 51, wherein the cell is a yeast cell. 53. The

met hod of any of claims 50 to 52, wherein the

polypeptlde is a fuII-Iength YEIH 54 The nethod of

o - o~
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58. The nethod of claimb56, wherein the nucleic acid
sequence i s a honol ogous nucl eic acid sequence. 59. A

W@ eMdme6ewr pure enzyme preparation whi ch conpri BEBIE206/003978
YEIH 60. A substantially pure culture of cells, a
substanti al nunber of which conprise a nucleic acid
encodi ng, and are capabl e of expressing, a polypeptide
havi ng enanti osel ective | E hydrol ase activity. 6 1. An

63. 1 $hé aNKdofatdim, 62 nbereti themonieid aidseqentecdriiodesiaipdlypeptide

encodi ng a pol.ypeptide havj enant i osel ecti.ve
confRy§iAg Agad e BEjuerich SSBElen Tisth 1§ LA &IsHH of SEQ. ID.
NOexpressd Bgeldml pol ypeptide. 62. An isolated DNA
conprising: (a) a nucleic acid sequence that encodes a
pol ypepti de that has enantiosel ective |IE hydrol ase
activity and that hybridi zes under highly stringent
64. cThe DINADBECIAim 8206 B30 WhERIEIRE ndtlei? RIEgLEGcSIElsertRd from the
fromthe grgg& Bonsystin of SEg D, NGs: 8, 9, 10,
group congisting 8T SERADNOG B, Ppil. el e dipp¥hitht of the
nucl ei ¢ aci d sequence. 63 The DNA of claim 62, wherein
the nucleic acid sequence encodes a pol ypepti de
cQnpri sin n_am no acid sequence selected fromthe
65@%8&%9'%8%&"&?%5“@#"935(3 ID. NOs: 1, 2, 3, 4, 5, 6,
a 7 . 64. The DNA of claim r.,.63, wherein the
[ il peid SSopRnne BiatE Rufast 5o ieriiiine septense selected
frontthesyrelp cahs@tinPofBED INMIOs: B, 9910, 10, 14,43, dRd 14;%r and
14. 65. An isolated DNA conprising: (a) a nucleic acid
S @) Wesncemplbmient of thé nlickeis tacilSkguetwet i cal to a sequence
selected fromthe group consisting of SEQ I D NGs: 8,
whegein 1k nucleic 48d séduenep@niddesar pdiipeptitie thao pd enaioséléctive IE
h dthe nugL@jc aci d sequence, wherein the nucleic acid
y @%ﬁﬁéﬁ WWencodes a pol ypepti de that has
enanti osel ective I E hydrol ase activity. 66. An
i sol ated DNA conprising: (a) a nucleic acid sequence

t hat C a pol ypeptide consisting of an amno acid
oo, | A3 ps TG RO SriPlare

S reast 55%identical to a sequence

3! ST RN G SnSluRERe Brdig o
amimaatie !seqweTIioé tiveet4sI etle@st BBMfiﬂehtlbat ittbea @uﬁﬁ%ﬁéliﬁe@ &6m the

enanti gse rol ase_ actjvity. :
groqps%qngtsgag ngégigtd(g%qg%cgd"eg %yaftdhé ODKIA of any of

| ai 2 to 66. 68.. An isolated I tid

goﬁ'lp B stﬁﬁ QOIg\Hleg?ﬁl‘EBf tg@i“Ha?écﬁa?&EwpugﬂgePsl as | east 55%
i dent i cal. SEQ. |0 NOs: 1., 2 , 4. 5 6 . £, th
pol y Tt Boheptdk e eoadioselectie il Sudy. | "°
activity. 69. The pol ypeptide of claim67 or 68,
conprising:(a) an am no acid sequence selected from

o7. oA P RS RR B sHEp e ae Ah pF cite ReS o5: ()

t he sequence of (a), but with no nore than five
conservative substitutions, wherein the pol ypeptide

has . ' [ L | . ' h I o
o6, AR GRS bR bl P A O SR e gt e 5%
idenficalytp SEQ. die. N’?S".”mﬁ%gf 4,\(Aﬂ;h, 8i c:t_rs?,(.’nﬁcTq p@lyﬁéb_tigé erﬂavi_ng" le@antioselective

t .of claim 70, erein the antibo is a
IEhg@P&%?@%Qﬂ&antibody. 72. The anti body of Zlain170,
wherein the anti body is a nonocl onal anti body.

69. The polypeptide of claim 67 or 68, comprising:
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(a) an amino acid sequence selected from the group consisting of SEQ. 1D NOs;"
1, 2, 3,4, 5, 6 and 7 or a functional fragment of the sequence; or

(b) the sequence of (a), but with no more than five conservative substitutions,
wherein the polypeptide has enantioselective internal epoxide hydrolase activity.
70. Anisolated antibody that binds to the polypeptide of any of claims 67 to 69.

71. The antibody of claim 70, wherein the antibody is a polyclonal antibody.

72. The antibody of claim 70, wherein the antibody is a monoclonal antibody.
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