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1996, 35, 1567 and J Amtlblot 1996, 49, 560; each of
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B sha@mptiildeesAnBd BEQRANH 2B) Sdhedfel 1) QR AfuralPebddANetytotoxic
(Taxol'(r)) which invol ves 1g‘éowt h i nhibition of tunor

masrolidep ¢hat wistd iselateg dlopme e¢ eseoiﬁgmdmwnmbmtzaumon‘ﬁpréﬂgmm
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differgnt stugtupgsy @qﬁl&}ones,\ét@d B shay fhej sexpe mrachanism of agtion as
pgﬁgtta%g@a{o@@)f@ﬁlew 136188 St ShifiSisH sbuﬂéor%ﬁg‘gm%ﬁ&

ose -ttheirr own ri
pOBasaizatioresndadtabilizatiéh lo€ ggrotibule. askemblms |(BolldlO&@). @ificer Res.

1985 15 S5 P ey behed) R TR ST RS igH clinical valuo as
arﬁﬂrhuﬂle %h&hyﬁefaganﬁtageﬁte TEMR)s falBnakakaurgl ® maré;/nal

Bi ol Chem 17118; incorporated herein
Waécfrespbmlety negessitaiesrecaursettaomhulatidyeehiclcieon st Erregphores that
L enot hi. |, on A and B retaip renmar
R e e i e E A
1696 I97499 5nc&por3ﬂea Therdim B fdTereats)d MaE e, Tikol ™k S1RBAB)o to
Addi tionally, the increased water sol ubi | ity in

dgentyatipn thaiovt&b petpietdayeresistpce @WDé?éf(Qnannal@akov Héal J. Biol.

Lyt
GRATTR 2 ok, SRR AN R WL B8, PELSEL eyl bon
dm)n,onstsat@d that @mthﬂasaemﬁrandiB tekedn mrhaﬁlepaeﬁmgamstJMDR tumor

Bl 080 By, ity LESpANL LY BOSSSeattL, oty 23St )
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natural products, it unfortunately possesses, at least in xenograft mice, a worrisomely
narrow therapeutic index (Su et al. Angew. Chem. Int. Ed. Engl. 1997, 36, 1093; Harris
et al. J. Org. Chem. 1999, 64, 8434; each of which is incorporated herein by reference).

2a Ry = H, Rz = CHa, Epothilone A (EpoA)
1a R = Ph, Paclitaxel @ol) 2bR; = CH;sz 2 Eret Honene B enle)
1b R =B, Docetaxel (Taxotere) 2c Ry = H,R, = CH,0H, Epothllone E (EpoE)

2d R; = CH, R, = GH,OH, Epothilone F (EpoF.

Scheme 1: Taxoids and Epothilones
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SIS, B e Sttt
DﬂE 10 17§ Rpredi¥d in oﬁl@CdEpolﬁ I%aﬁseegg c?cgthlr%%%oxmology

i ncorporated herein by reference

evalyatiogs in/dogsnand i ooprinhithen triffpaBuhasicheendagy anced
t hrough toxicology evaluations in dogs, and is now in
hurran trials as an antlcancer drug. R2"~\ I/ NO2~\ O

(dr o- dEpoB (d

I SO- dEpor%c R} =H R2

CH2C]—| Desoxyepothl lone E (dEpoE) 4c R = H R2 =
*’Wm(ﬁ ﬁ#poEQZEG@Ep%EEWW Bt BEIEOHES zé’é"oa

—'QH;, %; ox € llon (dEpoF) 4;;1:g@j§2 C%ég Em dE@ po%g)yggeglﬁls ¢H§!20 lSdo d;ioF (ddEpoF)

|no oA:cdad H = yla =NH, Desmethylammo -iso-dEpoA

: é thy m no-gspos (dadE%g f}':‘ ﬁzF:Rz :@q%s d yrls_rgmé) d poB d Epoiﬂ._, ?thla-élp ODFs)nethylammo iso-dEpoB

15 3 Ri=C5s *“5 R'f-‘t”“’ﬁ@f_ NH2, BESHRERST ?ﬁFﬁ'ﬂﬁrb"dE&EpoA (dadEpoA) 4e

20

25

R = H R = DAsAR
= NH2, Desrretsﬁigélggem no- |g§ﬂ§§é¢§y@9 Gﬁﬂ&w)&’a?c?gs

NH2, Desmst hyl am no- dEpoB (dadEpoB) 4f R = CH6 R2 =

NHZ’ rﬁ@ﬁ%ﬂ% opall‘ 6811&%%%%86811’(10 uth‘ty of t%F 12,13~ desoxyegl%mlones it

would be desirable to investigate additional analogues as well as additional synthetic
methodologies for the synthesis of existing epothilones, desoxyepothilones, and
analogues thereof, as well as novel analogues thereof. In particular, given the interest
in the therapeutic utility of this class of compounds, it would also be desirable to
develop methodologies capable of providing significant quantities of any epothilones or
desoxyepothilones previously described, or those described herein, for clinical trials

and for large-scale preparation.
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3g Rl = CH2F, R2 = CH3, 26-Fl uoro-dEpoB 49 R CH2F,

R2 = CH3, 26-Fluoro-ddEpoB 15 3h R, = CF3, 1$ CH3,
wQgeorRigsrgior o- dEpoB 4h R, = CF,, F, = CHS, PCT/US2003/026367
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erence Figure 2 is 1H NWR spectrum of
debydan se@potadidhgd compountidl indigwg Edomd compeynd 88 apd8%in

F 13C gg/R spect rum of
IgYSRE) 9, 10- dehydr o- 12, 13- desoxyEpoB.  Figure 4 shows a
schempy ;feqmexgygag mma&wefsydtﬁeﬁ% antkgles-Br pppiriig Qhedehydro

usi ng 15 LACDAC-ri ng. cl osing ol ef pn. nmethat hesiks,; and
eppthilose pnplegs. ddgura PA Wutstss F?fﬁsétﬁl?aﬁtfﬁ%%a Sisp coupling

strg%g%,ha%?i@; ﬂu'rlgflgt égﬁé gﬁé GBE}ﬁﬁstltalst%%ha dle?mhRoifRYyOa

esents relative cytotoxicity
deﬁv&rﬂagﬂmm&hs b‘mail:agly, Ianah b drceo-Refdrmatasky wirategy . fiigura 6C
,varlety of Othl{ one conpo ﬂ tand eriva
iy el St ang oo B MpaTR LS
ConMpey 7)7sHonlfsE)aﬂHﬁsedn§l%g§Bﬂ9 qgfﬂ%ﬁyﬂl@ 1&813ad&0§§9Ep(§B 20

Fi gur Figure 6 depicts alternative synthetic
st r afi zggrree?sslfoms the thorapeuity effert of Ydbrgahysiro-dEpoB and dEpoB in

nude mice bearing human mammary carcinoma MX-1 xenograft (iv infusion, Q2Dx3).

Figure 9 shows the stability of epothilone analogs in murine plasma. Epo 1is
12,13-desoxyEpoB, Epo 2 is 26-F3-12,13-desoxyEpoB, Epo 3 is (£)-9,10-dehydro-
12,13-desoxyEpoB, and Epo 4 is 26-F3-(E)-9,10-dehydro-12,13-desoxyEpoB.

Figure 10 depicts the therapeutic effect of epothilone analogs in nude mice
bearing HCT-116 xenograft (iv infusion, Q2Dx7, n=3). Arrows indicate drug

administration. Epo 3 is (E)-9,10-dehydro-12,13-desoxyEpoB.
3
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nude mce. 5 Figure 135 ovvs t erapeu
cagcinerng huperdVie-1 kez@sgndhﬁdlomnﬁp@ﬁnmmth 26-trifluoro-9, 10 dehydro-

dheol SIS GRRT B TP ViFeioR o Dee &SRR Samestiivey).
r espegighiree] Yshowsithe! ﬂﬁra}a@ut&héﬂ&t b9y 0\ hELb-dEPER %%%ulﬁf)r size in

nude m ce beari ngldéuman mamary carci nonma tunor

welsagieabearing Hehr 1§ xenegiefiedy infirsion, Q2Dx7).

N N e T —
beasipg htiue bylpn chicgumes HETsN6wansédiefts (e iansus,| @3BEf)ect

of 26-tri ro-9, 10- deh ro- dEpoB and
9, 10-41&K d)r o‘%ﬁmé thircifertet ép‘ﬁléhlfqﬁo‘r‘ii@@@BrﬁnéBmBéW? igrude mice

D4ridg A%ﬂ@qfaﬁ(f)lt}én()gra?t@% hott iv irﬁﬁ%o N We Dx6 & Q2Dx9,

respectively). Figure 16 shows ht changes of
nude Iﬁgwee wsg:hhmmm badyneright of hudenGéentmaaeing W89/ Taxol

t it h
PoogpRaRHG pGaliyaRd  GRsE drmreeni Yerhuden-EBon® 6
lﬁcﬁuhomfusﬁm Q}]strgon QZDx6 & @Dx9, respectively).
Fi gure 17 shows the therapeutic effect of 9, 1

0- deHa1E-Heshems dhe efferd pf 26-trifluoro- 9d@dtehwd1®edwmg> 10-

R R R U G S R

infusiond@2PKEe

Figure 22 shows changes in body weight of nude mice bearing A549/Taxol
xenografts treated with 26-triftuoro-9,10-dehydro-dEpoB and 9,10-dehydro-dEpoB (6
hour iv infusion, Q2Dx7).

Figure 23 shows the effect of 9,10-dehydro-EpoB on tumor size in nude mice

bearing human colon carcinoma HCT-116 tumor xenografts (6 hour iv infusion).
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20 bearing human col on carci noma HCT-116 xenografts

(iv infusion, @BDx5). Figure 19 shows the effect of
wO2d/008m/dr o- dEpoB on tunor size in nude ni cePCTHESDFCR6367

A549/ Taxol xenografts (6 hour iv infusion, Q@Dx7).

Fi
bleg:rJ| gz%ﬁg‘%?%f gl ggﬁgg%a?%%ﬁr eatugg }mgé R&ﬁﬂg hﬂ}n%ﬁ colon
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6. 2 ho r iv infusion, @BDx7). Figure 21 shows the
hé‘f‘f“él:'gu ™26-trifluoro-9, 10- dehydro- dEpoB and 9, 10-

dehygy r@@%w@@nfc%ul@ fcﬁ'ﬁlahfv‘n HHQ:%U&I%PmQE@%Ze@&me of various
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eritifinne apdoglesws 3¢fanges i n body wei ght of nude nice

bear | /| Taxol 0 treat.ed.

Dot P2 Sod ittty BBt ki Bh Shindhe Drssenog epgaions
efiPhildm@Whalbyudsat yscon, @Dx7). Figure 23 shows the

ef fect of 1 0- deﬂydro EpoB on tunor size in_nude
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b ERRRE s 3G Y6 et 8) Mol Ldes i body
wei ghigued 28whdevsrchagzed élabd)d}gwﬁlgh‘mfrﬁhdb ﬁﬁc@@da@lhgm 116
6_tunmor xeno ow _ng_treat ment

HCT- %é 3f t foll W t
XgLog éﬁm%t@slaefﬂﬁs 1 Ruishyqro-dEppB eng ﬁI)EPOBKQUﬂ@SEEL Q2Dx6).
showg; lgﬁ}ecfg%hlé%ltﬁe LR DI de %Ibtcﬂ‘igﬁ*} Jh thifhot Ié‘&%?x I&lde mice

presence of various 5 epoth| one a ogues at
beirigg hemas cslhnwarcmoma)H(EWu] & ﬁmogmfts Gm ummrmt(uﬂuk@n in

t he ari ous oth e .anal ogues 4 T.

i guler ihoRs chafieds e Grich of Tod Biomfahae Bumda fijon
cAHEROBa AnérUHOT- 1&164@nd>gfaft@ﬂm%mg:@em6ﬁﬂm UE d%i&@dm -dEpoB
xenografts (iv_infusion, @@Dx6). 10 Figure 28 shows

(omafkgay infasipad§3Medght  of nude m ce bearing HCT- 116

Xeno ft - dehydr o- dE
oo P o B0s  BALTE Dot RS Re R0 ot
CEMeaIIgroﬁvt}B 1 0-dehydro-dEpoB on tunor size in nude

' col on carci noma HCT-116 xenografts

b h
E“iief Wt%?oﬂﬂg u](Erj(pn tabﬂl@ﬁ?@h?»oofse@e%loaﬁ anpiemues il iay
wei gpfe,0f 3914 %eca‘tgfé Q€ th«?% th)\i!mﬁﬁl: SR of xﬂaﬁoﬁééﬁﬂﬂgﬁ%

tunmor "HCT- 116 xenogra ng treatnment w
ar@l@lhyagamsdﬁpm& tupBorghégrafts in mick mstlxﬁhoﬁ?.@nﬂ’psmﬂ gure

2ﬁ a: ér@rée;? 42 WS é]{x hﬁgf é@b}[@é}"&g rd:}pg o(%phtllﬂn%? glze in nude mice
bearing human colon carcinoma HCT-116 tumor xenograft (6 hour iv infusion,
Q2Dx7).

Figure 35 shows changes in body weight of nude mice bearing human colon
carcinoma HCT-116 tumor xenografts following treatment with 9,10-dehydro-EpoB
and oxazole-EpoD (6 hour infusion, Q2Dx7).

Figure 36 shows the effect of 26-trifluoro-9,10-dehydro-dEpoB and 9,10-
dehydro-dEpoB on tumor size in nude mice bearing A549/Taxol xenografts (6 hour iv
infusion, Q2Dx4).

Figure 37 shows the effect of 9,10-dehydro-dEpoB on tumor size in nude mice
bearing A549/Taxol xenografts (6 hour iv infusion, Q3Dx3).

Figure 38 shows the stability of epothilone analogues in 20% mouse
plasma/PBS.
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Figure 32 shows the netabolic stability of epothilone

anal ogues in vitro. 20 Figure 33 is a table detailing
wao be4pisarsapeuti ¢ ef fects of various epot hi | onePCT/US2003/026367

anal ogues agai nst human tunmor xenografts in mce with

8 ggﬁ Lé(l V39'€ﬂ6‘§§{h%%tab'ﬁ'n?%%%g&ﬁﬂé&%%lo’gﬁ% ﬁflfO%MerLx%r

SHB®BN col on carci noma HCT- 116 tunor xenograft (6 hour

iv infusign 2 Figure 35 shows

body Gegitshews Bn Stﬁbﬁ rﬁuﬁﬁi é&% AP sbies.
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IR/ dr 3 (8

treatfent wth 9,1 0-de o- EpoB an xazol e- Epo
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Y HESE e e S i e hifan hiredelldine A9 ®)
A54%§@>@0J2 szssmﬂfeasftébﬂu(a@oﬂ QPﬁnéthubgrQ fbﬂﬁétﬁin , epQBI6Ads at 35
Figure 37 shows the effect of 9,1 0-dehydro-dEpoB on

°Ct °Gize in nude mce bearing A549/ Taxol xenografts

§ atf ey 5O e eraR Rhees 1 241 Pt B ik Brak Buce mice
bephing TS meniiDy 2204 HBAME - B@Eﬁ&@@@@@h&&@ﬁﬁﬁm@gm@

39 shows the stabi I|ty of epothil one anal ogues in 10%
Men Higyerd4 SB@WP‘@S c m@ﬂm@oam vt mylsonice bearing juman

m%rﬁfnlgg%a?&ﬁﬁﬂ& | ng t e%gr#‘t §5w§%/txp ehthent @1@}9?0 ?é‘hﬂoedEpoB

descrl vari ous epothi
(6doat mdusim, QBDB). 5 vitro m crotubul e poI ymeri zation at

37 t b f GIP (A .and_t he t
var (G0 eI SRV 1< 128 B0 ReishE o Bt mice pgois HOE T
xeﬁéé‘x%ft(f@owﬁg %ﬁt&eﬁ?—vﬁh@"‘ﬁ) d dﬁ)tﬁ%dﬂ GRidafof CaQ2Dx7)

m ¢rot ubul e formation by epo | ones at 35
F| gulfzgms*lésfyh@wsthertbemh@mméfm Qf %1§-éddtydof-dEpoF, dEpoB, and

0- d 10 b
Toh e SRS e e e bGPt o (YPGT) tamor
xe@@&ﬁ)(éhoﬁmmfaméﬂ @hoxe. t he change in body wei ght of
nude_m ce bearing human manmary carci noma ( MX- 1)

xendyEHet 18P Vo weﬁ@avgeé ae hedit waighhofgwde m}é% 9%@%&159@5
m&rﬁmlﬂgpéarélﬂ&ﬂﬁ ’—1) §%eno§'r%’§fo?lo%gi}?§a\f@i%m:i}ggﬁHgi%hydro-

in nude m c arin
dEp@Eo@Eme aﬁd)Th;mM(ﬁgomfmﬁisanZWxﬁh 9, 10- dehydr o- dEpoB

Y A0 R el 5 S g bR A0S,

nude mice bearing human colon carcinoma HCT-116 xenograft (6 hour infusion,
Q2Dx8).
Figure 49 shows the changes in body weight of nude mice bearing HCT-116

xenograft following treatment with 9,10-dehydro-dEpoF and dEpoB (6 hour infusion,
Q2Dx8).

Figure 50 shows the therapeutic effect of 9,10-dehydro-dEpoF and dEpoB in
nude mice bearing Taxol-resistant human lung carcinoma (A549/Taxol) xenograft (6
hour infusion, Q2DXx5).

Figure 51 shows changes in body weight of nude mice bearing Taxol-resistant
human lung carcinoma (A549/Taxol) xenograft following treatment with 9,10-dehydro-
dEpoF and dEpoB (6 hour infusion, Q2Dx5).
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Taxol on tunor size in nude mce bearing human manmmary
carci noma (MX-1) tunor xenograft (6 hour iv infusion,
WQORM04MB)847¢i gure 47 shows the changes in body weCTins200$/026367

nude m ce bearing human 20 manmmary carci noma (MX- 1)

t uno 0 tablk I
GEpop SALPLA bl oM AGLBCTIY KA ol deiutie i

TeSPERl teinhiiterookiumpegionah apeviandetintve thoxfapeutlc mdex

9, 10, E nd n )
human "% o¥ é’?sgﬁ%glﬁﬁap%ﬁc %ﬁ% of glr@@q’e?y ((g;’epﬂgdp%“de rmee
béaifngimn] xex@%afﬁoqsm@ gk enfSiojlows the changes in
body wei ght of nude m_ce beari ng HCT-1 16 xenograft

f ol | &iguig{ slarsrrbarganiie hody weichbelmids-naicp brarmgwndisol

e ol BAHE Mtnent L) o b UL RERIRY ORISR, Sy dnfosion)
n u d eﬂguze 55) elovistle Texpeutie sffsdtmﬁ@ 1I®hdahydﬂowpgtm1@h@ Briamede

4o/ Taxol 8 50, hour i of Dx5
808 M E0RRE QeD P Bk SHBIoBRE of mids m ok

bear rd 9 ?ll;od}sec?hhﬁéae? Rh POW%&M bPghdeahict DORR tngX-l xenograft

(A549/ axo xenogr ow ng treatnent

f@lomngiub@tmentwiﬂlEB,dg-dahyjdrdEpoaﬂ@ﬁe Bo(Q3Dx8f ﬁsrl—b/ninfusion).

Dx 2004/ 018478 PCI/ US2003/. 0263 Fi 2
5 D Pl o Shfifc MR SRRsTE) [ 55 Poafs "Ohor D Bae
denAkQEaBpIB irhnude@ﬁi@@ﬁ&aﬂdg MO Rédd g4t of hﬂ-iW%ﬁﬁfo%V\QDD'x m).

vitro and relative therapeutic index. Figure 53

t he fFewapéeaves chrngestin bpdoweightiehyudeoniehesBingra Mde
ot BB i BRPRI AN el B B0 e i iErg

(61mdrev mfasiohe@EDxi)an MX- 1 xenograft foI I ovm ng
treagﬂ ment vvlth910 dehydr o- dEpoB ( hr-iv
i nf udiBhs 39 sV he cpmal %f\ﬁée%t}?éffeﬁb‘i’ thﬂioee anglegsragginst

Syt R0 B BT EBPEE l be.o
Dalyiéin Jreatinentroahstaneid ghitendiimon siee rﬂachaecbeémut HYY i br greater as
0 fol t t
R ) B aB o P EP  EDRO e ifertisd v it by infsion
vial 8l K Ein Aéing RAWR-tdiBetbNRIEBRE £hé p&hp 8t dés@ﬂbé@e%?&r‘(éu D.-

26-trifluoro-9,10- dehydro-dEpoB in nude m ce bearing

Setal, 4ngawgEhen. ol Edr 1997, 36, ZQSPBu@h@n T. Qaes 25roc. Nakéuétcgd Sci.
U%%_. ib%ﬁ P%eg?acb g Q\%%ﬁ r%tted ﬂur[d ﬁl 1? r%?e&%r?caez E?ch dose

xenogrart”’ ["ow 'nhg
gl tcbhdisted bOFAr lemd@fmd:éO Bd)ﬂp MBight Wak BdTerred to\as the total body

WelgfhEEJISnIII%{]S tur%%v%lzg?mt assuming 1 mm? of tumor equals 1 mg of tumor tissue. A.
Mammary carcinoma MX-1 xenograft treated with a low dose of 25-trifluoro-(E)-9,10-
dehydro-12,13-desoxyEpoB (10 mg/kg) when compared with those in Table 1 (20
mg/kg and 30 mg/kg). B. MX-1 large xenografts (500 mm3) were treated with 25-
trifluoro-(£)-9,10-dehydro-12,13-desoxyEpoB (25 mg/kg) and dEpoB (30 mg/kg). C.
Slow growing A549 lung carcinoma xenograft treated with 25-trifluoro-(£)-9,10-
dehydro-~12,13-desoxyEpoB (25 mg/kg) and dEpoB (30 mg/kg). D. A549/Taxol (44-
fold resistance to paclitaxel in vifro) xenograft treated with 25-trifluoro-(£)-9,10-
dehydro-12,13-desoxyEpoB (20 mg/kg) and (£)-9,10-dehydro-12,13-desoxyEpoB (4
mg/kg). The treatment for deH-dEpoB on day 28 was skipped due to marked and rapid

body weight decreases.
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Fi gure 59 shows the chenot herapeutic effect of

epot hi | one anal ogs agai nst human tunor xenografts in
woeae/omd4ce. Tunor tissue (40-50 ng) was i npl ank@rUS2003/026367

on Day 0. Treatnent was started when tunor size

reaches,alo %pi%%hﬁ%t}%rsiggﬂ%a& B Ried 9] %-E@}g%yglﬁ%épothﬂones.

treatnents as i ndi cat ed by arrows were ‘ca
Figur$ 66A Ishows the synthesis of2@@iflioso-2 &inhethrdamines?, hQr(&)-dehydro-

i.Qi r cat het er. an rogr bl e punp as descr.i bed .
2P G RRY BlpRH SPiGH GIBRR SafbeMBisdiheis R hegmiepanaion to 26-
tr%uor@@ﬁ%miﬁb%o-@-@lyc&b-lﬂ1-3-(5’63@5_%}76 dafilone BCRGn imEimediate in

USA. 1998, 95, 15798; each of which is incorporated
theeyyathesis pf pefidilesree)l -dimgtiylagnise-9, Y- dplebpdrei 19t 18d of

| m ce. Body weight was referred to as the
dtgécg)t%gflg)c{)t%%@{eesv\'/ei ght m nus tunor wei ght assum ng 1 nun3

of t Wiigtre &0 isdablelwitpl @} vilusdfor U-3BHRdifidd epbthNBASKRIEYinst tumor

cg[,m E%nlliaf I\/E—l xenograft treated with a | ow dose of
colk lipg ot-6M myd it drog-resisignd sBRIES 13- desoxyEpoB (10

my/ kg i i Tahle did /

and SRR SSOWE Mericulle LHBAS ORI L1 Sohy ML om and
Texedh eddevintide RBring human T-cell lymphoblastic leukemia CCRF-CEM

trifl -(B):9, 10- 0- 12, 13- desoxyEpoB (25 ny/ kg)
X%‘?W#Eg‘{)%"%é%l 1%;2)%%%5 Sl ow growi ng A549 | ung

carci 63 i p g :

iIFAaR 63 GROGS ﬁatetchirfg%éhﬁgod?ﬁzxga%%fb&%igéé of B &g)ezaggﬂﬁ’g

30 dehydro-12, 13- desoxyEpoB nd dEpo
hygger d)celldympbalgastiglenkemia CORM-GEMesémigamiciellowing treatment with

' L Mt enpgr af reat ed. wit
2B BELo-0hi S-S SRERE Y ke hORRy Sthusbinhani®) 20
g/ k@Figurad4 ciywothd thetlgRyde offddt.of 36aa 808 ERPBdédro-dEpoB and
ng/ kg The treatnent for deH dEpoB on day 28

Tﬁﬁ‘i’lﬂb)é‘éd%@écetbﬁaﬁa% RegahreeH dygpahotbasty lowkerin Cc%f’CEM/Taxol
e LIRABIEB R AR 02ee i

eprcts t esi's’ o
9, 10F{gEye d5klaivothe phadges amiesly vwsightrobafifdh of hadsmids earing

[ f . .
L
follbwing esareenah Dk t9AcrE-o, ﬁ—gwﬁgr&@@pdﬁ afld PY (Bhdt iv

_schenme for the preparation to
infpsien, (B R XSAmM no- 9, 10- (E) - dehydr o- 12, 13- desoxyepot hi

vor s FRePE eB Sl & MERiRSh s phecta 26T Y Oth T Sii-qipoB and
Tees o yiedoinide RagnBhudtiried1en Bdrcindniadidt B-1Ws kBndoeP(Q2Dx4, x2, 6

val.ues for C 21 nodified epothil ones agai nst tunor
hew iy Ifupi@n)oCRF- CEM and its dr ug-resi stant sublines.

Dot TR 60T SR 5P e ARG L BT pice essin ypgan coon
cmmeWTﬂg 6 vaﬂmgfnetlﬂ' f(ﬂblr\:gﬂ% Vpa\}hxiab‘; ?gfx Eﬁ—tﬁ%tétkbg% B0-dehydro-
d%%?’éﬂ%ﬂﬁ ﬁ@&gg‘iﬁ@ é ﬁﬁngéfsl;“%L”ﬁiOB dy weight changes of

nud GF?EW@ 6D SR MR @8t lof bm&éﬂ%ﬁﬁoﬁ fhGRie Hide

CCRF W t

RF- CEM xenograft fol'l owi ng treat nent
bearing MX-1 xenograft (6 hour iv infusion).

Figure 69 shows the changes in body weight of nude mice bearing human
mammary carcinoma MX-1 xenograft following treatment with 9,10-dehydro-EpoB (6

hour iv infusion).
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25-trifluoro-9, 10- dehydr o- dEpoB and Taxol (6 hour iv
i nfusi on, @2Dx8). 15 Figure 64 shows the therapeutic
we@bdoeo18406 26-trifl uoro-9, 10- dehydr o- dEpoB andPCTTESI3/026367

in nude mce bearing human T-cell [ynphoblastic
| euk g, CORo WM Thet eu‘uK %ﬁ@&rﬁ@t 10(-3_@‘9518}0 EoH Iﬁﬁﬁz )m1ce
(6 hour iv_ infusion, 5). "Figuré 65 shows

bearngdasnann-peld Wm@o@lﬂsu@ hahge@ ERFUdFMfaxel mgtglrafthaxol

| eukem a CCRF- CEM Taxol
xenogél%og%lf' ?i@?‘gh}?z)) 20 foll ow ng treat nent
vvl t h 26t i fsh@tm @re%ha&geﬁl ﬁhwdiw@igmﬁ n@afé mT@%Hanﬁg hidAL T-

i nfusi on re 66 shows t

ot hypaa&@mar%c lenFemia %@RE@EMﬂ%iigbxqmngram:rmiymam)zmwmg
o Rhen F18 0,100t T (PRAL W IR AR £, € "D

Fi guF@wé' 78 hhx:r]m mbehalb]@ugesffem dedm%I@tttEpr aﬂfd@@-m]{luoro-
uman col gn . cayci noma 1 16 xenograft
9T8r4%8w?rﬁgd§n%§aw@ ¢ Mjfeheasies hyman mgpsagy f@rcav@madw%
@gﬁ; X X2, 6 hour iv infusion).
Fi gure %—lﬁo%ln&h@é ﬁer apeutic effect of 9, 1
0- defijgire 7 Epla®vi the chaiggesimiedybvesiglitrg nidte nicecheagnghim4®
hour iv infusiQ 69 shows the anges in
gl %ﬁ@mon&%&éemg&%@ﬁoéﬁmﬁfﬁm&a Wb A georo-dBpoB and
26330361981 (Mt g&mﬁ@zﬁﬂhl u&ﬁ)eat ment with
9, 10- dehydro poB ( our iv |n usion). 8 WD

2004F g8 74 simvy bsHoaareone st ofOgGrdehydrostingd inmede mice

o PR SR BN TCRRE, L 558

CCRFF g mxlqdwme @gas@feg in(body Gleigtit@FinGi@ide YeBriROMEmaArY
I nf usi on, x2). Figure 71 shows the chaéiges in
nﬁawrwsﬁrgmon@r%aéemgé fdlaming;irepiment with 8,1@efehydro-dEpoB

W@Q{O@f%%ﬂs@&bem a CCRF- CEM Taxol xenograft (Taxol

resi stant owng treatnment with 9, 10-dehydro- EpoB
(6 hbiguré ¥6 simdwsthe therGRNSeffe of 264tgﬂm&o¥)21 (Eﬂéhoﬂrd {¥€poF in

ra tlc ffec of 26-tri 0- dEpo
i ThRR R a@wmlaéyygﬁ5 RARGRRE (s Fpiafysiapynd iv
irjettiBn). mamTary carC| noma MX-1 xenograft (@Dx 11, iv
|nJect|on; 10 Figure 73 shows the changes in body
wei ghiguse ﬁsﬂwﬂﬁhe ehangas mri:@dm oeaght offandemjcedmpiigibhia |

%g#ﬁpﬁgfg lglx uorg@% Xghygro -dEpoF (6 hour iv

mzﬁmamarfdwonjee@ormo dehydro dEpoF (@Dx11, iv
injection). Figure 74 shows the therapeutic effect of

9, 1 0-dehydro-dEpoB in nude mce
DEFINITIONS

Certain compounds of the present invention, and definitions of specific
functional groups are also described in more detail below. For purposes of this
invention, the chemical elements are identified in accordance with the Periodic Table of
the Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside
cover, and specific functional groups are generally defined as described therein.
Additionally, general principles of organic chemistry, as well as specific functional
moieties and reactivity, are described in “Organic Chemistry”, Thomas Sorrell,
University Science Books, Sausalito: 1999, the entire contents of which are

incorporated herein by reference. Furthermore, it will be appreciated by one of
9



10

15

20

25

30

beari ng human mamrary carci noma MX-1 xenograft (Q3Dx9,
6 hour iv infusion). 15 Figure 75 shows the changes

w0 pooboBa78vei ght of nude mice beari ng human manP@&r/YS2003/026367
carci noma MX-1 xenograft following treatment with
o9dih&y dRimyid iR sEpaBthe( fe n@thiags! ras 'dgsdri!%&‘ 86RM), utilize a variety
Figure 76 shows the therapeutic ef
of prateqting gerps9 Bmh@j@mad‘pmtme rgrcmp fmmed herewn, fdamiemn that a

A 605309 WS N9 Y i

cahdegasicd outxetbetively ghhnc@&ﬂ%ﬁiﬁvﬂh@ﬁn@&ﬁﬁhﬁ@a%nﬂl compound. In
xenog({aft followi ng treatnent with
pogenrsd sbprstiments 1PIgEsing srogpsercts Blastuely iv goadyigkite give a
{ un
AR i S A
séluctd:xteboneaiovgd ougsodayield by seadilly ao4ildbie pkerfenﬁbl’}ﬁlcdl@dm teagents

Iow For ses of. this invention, the chem cal
é‘ﬁ@m @taﬁlfgh %E?ﬁﬁlfl?aé@nﬂlrgr%@oﬂ'amﬂm& groymorms an easily

sglﬁa?étt@éjﬂé}w—gﬁbé @m@xfe lgr&i’%?ab@ \%Hﬁ t%h eratih gT 9%8 j(é?&ﬂ%@l(ﬁgk
Chem stry and Physics, 75t .1 NSl
camtarsk ped ilfs profeating gonphaga nuupmuat of a;;kintmlral fmeﬂeriamem avoid
bed.th | |
e SR o808y 63 il Bl PRy Eenz s F i Secaud cprhon
pfdtékﬁing(gﬂﬁi s e ‘t%tdtﬁ&e@ NHExdRRady pfbtte}ﬁam %%uﬂ&%@ IdeRAEd hétein,

"Organi c em stry", Thomas Sorr el iversity
howpesicie Wil r apprepiaisd ithat dhe rowot uwmetmns nofemmdccémts liphited to

1g t r.ef ere
LR OG0 R el Bl U RGP g o
b2 0119 Mﬁﬁe@ﬁﬁhyﬁmﬁ@&ﬁ@ﬁi andtdilizedriy tiddhbthodl Bf e Sresent
t hods, as descri bed herein,

art thg&%& nthetlc ?E g

inepiien, 1 a?a} b § Vagety Of B RSP §rayps afssdesgibedria Protgefive

GrovRLL OrbNFc I RHEs” BrdUSE ‘i}rQS{ee*rfw %ﬁd ‘Eﬁxts”?%ﬁlt EM1 AonR
articular functional noiety, e.g

\’?lé@}’p% iSans, [Nevb Yodk etP99othe h:atlreecon‘watstofo/vlnclm ae lhﬁebwandolqﬁﬂated

boutf sel ectively at another reactive site in a

N et i onal compound. In 5 preferred enbodi nents,

a pr ehvadtbengpicRith thetGt SompbResk) aseieycrwa:dqlefe@n Xha%J g to
ive a protected substrate that is stable to the

\%bsap&d[ with pappemberaf substitynnés adundipnghwoistieudn géneral, the term

Y} [ \id »l eadi |
“SELGRLY St EBRERA Y (0 RS LB bhall - DERSY 1 spgityeps

catthiaekint ﬂaﬁnﬂlah ef tlﬁm&aitmmpﬁlfergb deneplatditeofh@iobdradicals in
%roupforms n _easi separ.abl e derivative (nore

FER STUBILE Wi el geneied %Wstsmwem%me@fg@m ene
peStGERIRE ven%ﬁ‘ﬁc%ﬁ%n&? BL Elgshﬂlgecg\;vﬁfff thoi ﬁﬁlaﬁ oﬂ% ﬂ]eﬁ{

addi tional” functi y to avoid er si
s¢lecied from.a shscified gidupdthesnbstiyenoxay de cithed the samabi diffgent at
and car.bon

B A0S " BRI s T e i g e

permissible substituents of organic compounds. In a broad aspect, the permissible

substituents include acyclic and cyclic, branched and unbranched, carbocyclic and
heterocyclic, aromatic and nonaromatic substituents of organic compounds. For
purposes of this invention, heteroatoms such as nitrogen may have hydrogen
substituents and/or any permissible substituents of organic compounds described herein
which satisfy the valencies of the heteroatoms. Furthermore, this invention is not

intended to be limited in any manner by the permissible substituents of organic
10
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however, it will be appreciated that the present
invention is not intended to be limted to these

w@e@ueci4rhg groups; rather, a variety of addi t POIEE2003/026367
equi val ent protecting groups can 15 be readily

BT Sk Sy SR LS SO b pion
are préfedaplydhose rthztteeﬂuiltng tlgsr foumpsti@ar e m«:ommimldm useful in the

tr%g?{gxg%tg otr I?;(/qe}@plg ﬁg p&ﬁ{f atqgﬁ %%Qlld(éﬁs%cf ge Y. I TQ llgpqtgg%% fncer.
Tﬁ\ﬁé’rﬁf GLisbleL A9 %se& ﬁb@exﬁ%ﬂef&a‘tﬁ? eRks c&ﬁPMﬁd‘é I@v}ffél?possess

her eb Yy |ncorpora ed ref erence.

stalplb‘rywlfﬁmm to hldaw mwufagtq@@ emtiwhichsnadeteinrthp erdegray of the

Qe vt St ttmgiotiof BB pARERERA Bh Pisreby 461 Sufibient
perfodsTiinteth & us¥iEfdi e PirERE B6tall¥d hd6int €7 M

opti onal I%/ or not, and substituents contained in

for nﬁhea@n@ ‘aliphiagicT. m9 eped lmeiny J@ﬁlelde& kyth patufagqsl andamsaturated,

f. en g
Pl RS SRHERED HacBaP VIR SRR gsaoom
wRkhpesoitioasily substiatgi with ofd mtmbwfendmmabgoapda Sisiviilitbed
W th rmre t han one substituent selected froma

apgpReatted ByoR Supdineneska sthe etferalivhetie e ndended hereipto include,
f t
bﬁqgﬁotq{ml@e'd b ee[lﬁﬁ alRbn dyle (1)%@10511(2 cyéiPalt A :%gie a{&rxlkynyl

term "substitute to |
mpezttm s‘Ehus| & wad heiein dlnt mnnf‘alhyb’amladascmp@hn dsanched and cyclic

lgr oad aspec t he erm ssi bl sub ti tuemfﬁ:rrlng(s:lllclﬂ

PRS- ”8{}?:%"}‘ ohiERHeh ’8?18’ Braghthe

“ARERPT Y&k a5l 8O hll@t eLAkARlob S as BdedMREdiR, tAOtbrms “alkyl”,
nonar omat1 ¢ substituents of organic co ounds. For

“ganybs eakoty!'t mdsthe dilke en¢ampashbethsulatiied sud rnsybstituted groups.

b H%P e ’B% u?%adir'ﬁrglen"low? agfgﬁ(l‘é %ﬁ%ﬁ% (g@ﬁ@m%'ie {03k alkyl

g@&@@(dyblﬁg abyelie] sﬁlbsmtltddhuﬁsﬁbif,t&ﬁ&d tHienchal enghiandled) Rving 1-6
het eroatons. Furthernore, this invention is not
CarheRp@E8 to be linited in any manner by the

ggl_?l Btgglee s éﬁty &ALt sk f aﬂ(re | ng@ng%%gﬁ 4ér9ﬂi§§e7d8in the

conpo u
inyentsin dountant 5-28madiphaid caablbcmsatmm Bi eerienh dijertdmidiments, the alkyl,

okt et S SR AE et oo k0 ikl cuon
atbﬁﬁam?atothei @ﬁlb@&ﬁﬁ'@ihltse tief amﬁ OAkdiiA, %ﬂ\éﬁ?ﬁgﬁ?gﬁﬁrg &nployed in

|nCU|ng but not |mte to cancer
thegmegnkien confain s aliphatigicarbop rtstas: dnIstjll p8fes embpdiments, the alkyl,

o e L S0 B GRED T b dvebdoh tiih T lpphfl cogpon
afohi8s. 1€ GétREsR enibolingentd, tifd alkﬁpélk@?/% Jiad au{yntyl gmupmmﬁoyed in

detected and preferably for _a sufficient period
thejipgengign B@tﬁ§éf"ﬂ:| FarbeR afons. pliwsvetesalinbetip tgwpﬁ &Uéumplude but

ar-g %a Hitr tg%togk d’%;& me éu&ﬁ‘}qt gfogk{w 130:%)?&;43)11 %?51081%})91 -CHa-

tarat
cyumrrapmmm n-b).rtyh séwbytyl; yobityl, tat-bpgl, wwlobmyl ad:H@hycﬂomtyl

car bon ch ar i onal | bstituted
LGP ISP Bt > IR b ACHaicy lopgyls a-hexyl, soc-

hexyl, cyclohexyl, -CHz-cyclohexyl moieties and the like, which again, may bear one

or more substituents. Alkenyl groups include, but are not limited to, for example,

ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, and the like. Representative alkynyl

11



appreci ated by one of ordinary skill in the art,
"aliphatic" is intended herein to include, but is not

wo pevsvesd78 o, al kyl, al kenyl, al kynyl, cycl oal kp€T/US2003/026367
cycl oal kenyl , and cycloalkynyl noi eti es. Thus, as

groBS ed Exga,eout aretn%? ntn%g't ltIJfSqul 2L L}S}Sf)ﬂ% ﬁ)téﬁ&ft@}blﬂrltpropynyl and

cyc anal ogous
ﬂmqmgventlon applles to other generlc terns such as 15
"al ken her nore

us e@h‘héﬂ@ uﬁlkO{( Q%’ ' émgﬂ%glt seé Eerelé“ rlgée%%o an allgfl Lg§/0u§>F as
pre@f&islg I?%ﬁtlé(f ﬁg&ﬁg@ PR Salet Hlo‘fééﬁfatr kA3t %r@iﬂgil an oxygen atom or

unsu groups. In certain enbod |nents as used
thriveshed sulfut biowe rinakiain emite dinses, the 4llyii sreurecantmae! 20 Rlipahtic

carfrtomsd W rertitby SR ARbsmERr e ik Biond BRRED 114 A
carbbn R F,armq Bl Snenid) ehctdliyl alkadyk, Qﬁwalk:‘}mg}l ablpany |

groups enpl o in the invention contain
emaldypéhat the 1mntwn0<mt@nrd -8 qliphetie carban atomsy e ﬁ%]é 8’[1\% nts,

m%)ﬂgin}eﬂi}:y h-{a agﬁf grg)ﬁ lﬁ%ﬁfgla& k?@;}}/ lic %:élgaldgg‘% Iﬁ?@fjoth&
embBdinRinRethed lﬂ@@gidﬁpf&bﬁtalﬂsh% ahlkhdtm cattion ra;dms Eﬁainpllekyf]gllkoxy,

roups enploye the invention contain 1-
mcgmdema:emoé Hingfeh toa mesriBoxy} AtHEKY| nm}zﬁxafeasogﬁ%aﬂ HéWf‘E‘y > tert-

bu{Oﬁ(g &oéngxt X}Zarh gl ?{ably(k ?%g%glﬁzﬁﬁbalﬂﬁqwﬁd@%i AY 86t lilited

IOﬂ con atic carbon  atons. In
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n. the inventi,on. 1- [ ,
O o e 1k Taming . reifie s A einy s Rt RV Rin R
is Q[{gl QQ&?ﬂﬂe[ﬂl@f&ﬁl tIﬁ ceftfin e%%ﬁﬂﬁh&lts RS UYL grédidydntains 1-20
f opy I sopropyl, cyclopropyl, -CH2- cycl opropyl,
ahphdt;cl qarbvnl:amryS Ingegainatiydr enjbodiognys, the alkyl %fewrontams 1-10

st s ko hleinpa P LR gE R

ar&uRiloyed 8 theifvantion eySthidle8 wliphatickdarboy Glaaie Xy ktlll other
noi etires and the |like, which agal n, may bear_one

enthodimenih $hd alkd praup ounkaing | -0 Hiphaiie GarRqn iRms. blﬂyeaP@eh ot

t
bl i 82 T Pk ARG RO bR
auag}léﬁmmlm&lﬁde\p&@ﬁeﬁbmaﬁacstopﬁmmﬁﬁﬁml Giyda@ino, groauprylamino

incluyde, but are not limted to, ethynyl, 2-propynyl
ﬁh%léléﬁgyl) 1-propynyl and the |ike. The term

"al We exaftfp lestotF'sﬁ’@étllﬁYénts FandigefehRE@IRI faﬁgﬁ‘e[tﬁ: (ki &dher)

al kyl group, previously defined, attached to the
mpiztiendf qwipeumdsmf thpinyentianhindugde bahaispphlimited gnqliphatics

th h t I
g P b S Py BRE RO gt
hé%&()&lﬁbi‘y %Jaﬁfarﬁaige Giuyehics ar}ﬂmﬁ) &uk:feydallgﬂthun heterdaaylﬂso F; Cl;
hati c carbon atons. t ot

Blerib&&i 25-CN:h6 Fa Hof2Clag @W% @%r&%@ﬁz(&ﬁo S&?NH&

d he t t 8. ti
CHRRHE - QRPPCOREN CONGH DETIRE DAPRS IOCORIRSE -
NEN; as(m,R,; Q\IRJ(CD)”)R]; wherer &xoh catwrmce bflRym_depﬂIﬂdemtly includes,
but is not limited to, aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or

heteroarylalkyl, wherein any of the aliphatic, heteroaliphatic, arylalkyl, or
heteroarylalkyl substituents described above and herein may be substituted or
unsubstituted, branched or unbranched, cyclic or acyclic, and wherein any of the aryl or

heteroaryl substituents described above and herein may be substituted or unsubstituted.
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10 enbodi nents, the al kyl group contains 1-4 aliphatic
carbon atons. Exanples of al koxy, include but are not

wo povitesd78 o, net hoxy, ethoxy, propoxy, i sopropPXyUS2003/026367

n- but oxy, tert- butoxy, neopentoxy and n-hexoxy.

Aﬁaﬁﬂamee%ca Ids *Uf%@de‘féi y altgfﬁw@ su&mueﬁ{sear@%sém@a Bf the specific
nmet hyl thi o, "et hy yl'thio, isopropyl

embéxhtrsphtsrshownamdletﬂxenﬂpidsehat‘ﬁhedetsenh@d lmmyl am no"

" CiRetred i ot DAL RSB E AR LAy RS 6 bte
REBOSY pBSyelic, HakratykNd, aIRYBlien ngbmetéro%?chcainsmaﬁécp

carbon atons. In certain other enbodi nents, the alkyl
n@mmp heving areferably 8614 earboshatome, eesh pbwhishanay, be subgtétated or

I
Rl SRR R bl b s o R AV B Bty
nﬁaﬁﬁ&ﬁd sabstttents/i. & fthé butetihents restadbraihstic inbihtl@ls Jot Ifor other
group caontains 1- 6 aliphatic carbon atoms. In

meigties ap disgleprsuliorgintresul %l@hﬁ%ﬂ@ﬂ@& Bt ééﬁblsm@mzmd In
f
c%&&{f Q@&)b&lg&?{ Ay 6?115 m t i eéryp re e@% VA rﬁgﬁ& Qr bicyclic

amn
cabbystchiniring, sya;tsm—hpvmg ysham v aramzmt: Imﬁgsk mk:hldm%obw; not limited to,

L P R R e

eanM@lEﬁén%rbﬂtHé’h 1e6e nF?/Hﬁtuﬁf ehd¥etm I“héfbxtoﬁﬂrl’t Qs ﬁéédgfé%lh Gefers to a
25 heteroaliphatic;, aryl; heteroaryl; "aryla

CMW@&&W radiop] havirdgdoom: ﬁvarty Femayng dome pﬁwhk;bwe rmg atom is

tgcg %gp&,&ﬁ%%d ﬁl ke¥| ¢ hl OEIIWO llntg% 's ar%é&lgo@@ﬁ

%EB s@b@%rg%d N%Qi@h@ Q’rhal iﬂg'%toms are carbon, the

Rx) -
rad@xa@mgwmt yest ofthmmlqczﬂe vlsee)} o m%qs@mb as, for

oSS, B r L e, prchiE %?ﬁgﬁ@é%da s B A
oaszplyl, Beterolat, y}iuadmzo}j'labdagliazolyr thibgheayD durghyd) duiholinyl,

V\,here n.a f the aliphatic, heteroaliphatic,
159Aing 1RX}I’ ar}/do(?‘e h?ﬁ"'et eroaryl al kyl substituents described

abov g @H%%%c&té@fﬁa@ﬁy%%‘téryi HorBlips m&tﬁ%bﬁ: Ye1RChryl

branched or “Onbranched, “cyclic or acg mhereln
geawpsofantbeamanhystitubyd ortsebsitotad yWherginssu &tm@trmoslndlsé@mepl@dement

bove_ and .her ei be subst. tuted,or i tuted.
of B8 B ek e PRkad i bas Hsstied o Hand Rl i & Eror more
of ¥RTBlI6wingimaenRiadhdina it m@ﬂlﬂhﬁe@t@baﬁpﬁaueme%eraa@hatlc aryl;
| [ 1 ustrated by the sgem fic enmbodi nents shown in the

hetREasY e@maﬁlﬁyﬂ hgtego ldkorye peilexy: hefergabrorxy) hetqrparyloxy;
t@ﬁi{@éﬁ%}é 0 h@i.@lq)alk?ﬁflﬁr B@t%%qarylth?rg HEEd e @}P NG &N; -CF5;

AoNo ofycyc eterocycl |
~-PHbQEY eCHC,; a0, (i) mﬁfzmcc&NﬁaﬁﬁI&S@b@HaﬁC(o)Rx,

CRROEH gNaR S (ORG-S

NRUPSOHITE, U\%ﬁ‘é&ﬁn Aaal %%eﬁ’éét oftL. emﬁ@ﬂen&é tlﬁc.q\iﬂég, b\ﬁ?% relﬁfhrmted

t he previously nentioned subst 't ut
e wbiphatic, betewalighaitic satyk, bctemarﬁhawladkyﬂrmrémemylaﬂiyf, ovherein any

oﬂhrg:earliphatic, heteroaliphatic, arylalkyl, or heteroarylalkyl substituents described

above and herein may be substituted or unsubstituted, branched or unbranched, cyclic
or acyclic, and wherein any of the aryl or heteroaryl substituents described above and

herein may be substituted or unsubstituted. Additional examples of generally applicable
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noi eti es as disclosed herein, resulting in the
formation of a stable conpound. In certain

wepdvadisyesit s of the present invention, "aryl" PEf/EER0Y/@6367
a nono- or bicyclic 10 carbocyclic ring system having

sul}%gﬁlté)né%%r\g%lh?&r [E%hﬂ[y % éﬂégig'{cire% ?g%gcsp F}ﬁlﬁ’&l‘r ﬁc&xe Ekéﬁy}?l@&h&t are

dedcideydreimnd t he Ilke In certain errbodl rrents of the
present invention, the term "heteroar.

her dhp termoicarloatkgl s 1@9@ ppReiny F ﬁﬁt%‘zlﬁs%ﬂyc@fgrﬁig ?*mging three
to &%&P Jfréfgﬁafbﬁft}ﬁ%nto 6é if BlCABme! Sﬁ‘l‘?dtﬁ@c%ﬂ(ﬁ@&cﬁ{de MBult Sre not
sel écte rom N;

zero, one or two ring atons

hnffilreé t@d}lbld}propg cﬁ'tédilmt;dadgml‘@eﬂﬁl |cmcﬂeb@rydi,eqyplo§nem] andtthellike,
romsS, 0 and N nd t r ni.n t
whisy BbiR 0F RESe Qs AP s B e B e Sy B mBfefes, oy

opfitld n%‘ﬂe%ul‘étﬁm@&' %Vl@lfsuEﬁﬁuéﬂtMcﬁHﬁfés butSiée Nnded td éliphatlc
exa pyrazinyl, pyrimdinyl, pyrroly

hetpycradiplodtic; arylmem’my Iarylalhylah@tbgﬂarylallsxlazlkpyy, aryloxy;

t hi adi
heteR 9 RGPS LSyl hst Fesoalyiehd; RRURSkios s
Bri & -0, LNOS -@appr-eFi; acagbpba@HaM Lcagthh&H@szqH -GHENPs; -
i'ncl udi n bIC clic ar can be unsubstltuted

CHySOsGHs G ONRd - C%@rxb réo}ﬂﬁgs)m (OQRx:i-REQBes OCON(Rx); -
N(gf)g %f@ ?;%IQ,J(C@@? \é\%{x %CH <§Uc e 1€ 1Hdé§>'él?cﬂ:%ﬂy 11?cludes,

any one or ‘nore
but 3ot Bhnlitewitd) liphatey, hﬁ&oalﬁpﬂaﬂnd; a:rgl hbueroanm arlylatkiyl,ed t o:

ey Ry i e ap P oS Bt or
heftSAVIARK Q?Béhuﬁ%ﬁis RQALK e 28 haldht idahivg susfikédbo:

heteroarylthio; F;
unsmlﬁﬁtutedi;ﬂsirancmﬁiaor unbEHRIGKR cyclmpzwhccmcmheremm the, aryl or

het I_q%\};gstng%b%@gn éc{%&r&o %@%@rmw@% ubsgﬁggﬁ%(&gubstltuted

AR OB %Eﬁbﬁgdﬂeﬁﬁﬁ Apslaabld ebaguRhtsRre iinsepenbieticlspecific
i ncl udes, ut is not limted to, allﬁhatlc

enthodimends shstven inghe Ex@mplesw@pbareaipwlbeé gIeil-kyl , or
het ,E| '
B
coBtidsbid etande d§sET, sllad, mabgme phmj)hbmsexr milicey atoms, e. g in place
substituted_or u substltut ed, br d .or .unb acpc e1
f&?%hopéto%? HelsoRBLats RpiGHRERR D ned TR Gyl or
acﬁ_gﬁce%rﬁQE has %ﬁﬁa&e&%@iﬁsa@ﬁ%&ﬁ'tﬁ%@o?@&g Suaf mABR&D,

stl t ut or unsubstitute Addi ti ona
pyenohdpiyh&tco fin g@tﬁm ainbydimeptsi badbeliftinmaers ag1sbyguted by

PCT/ 00 /02 substitu | ustrat ed.
indeRE LR YR P E A SN T bR HDARERR P BaT i one o
m@ire%mgﬁ@sqhbllﬂﬁﬂlgh&ﬁ%bﬂlmﬁb&td Aiphati6;Hetedsdliphhtic; apg; hﬁﬁdaryl

herein, refers specifically to groups havi nglot hr ee

argleikeh, hepﬁrr@zfrelaawﬂ,yalkque@ytom kateroalkpsy I@feéj muatﬂé}ﬁth@
argie/ﬁgpbp té(% yxﬁzyitfglyt eq%“b?\?ﬁﬁloggg g;ﬁgh{ ph s edcho SF; -CH,CFs;
-CYCIL OEROH; -@RECHHGH] (&N |-©H23ca§:my @@RQ,&Q@g(RX)
OO RO a0 aa: SOC0RG -BEORE; o SEHRENE cor,
wherein each occurrence of Ry independently includes, but is not limited to, aliphatic,
heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein any of the
aliphatic, heteroaliphatic, arylalkyl, or heteroarylalkyl substituents described above and

herein may be substituted or unsubstituted, branched or unbranched, cyclic or acyclic,
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optionally be substituted with substituents including,

but not limted to aliphatic; heteroaliphatic; aryl;
whedoooary/ | ; aryl al kyl; heteroaryl al kyl; al koxRCT/US2003/026367

aryl oxy; heteroal koxy; heteroaryl oxy; alkylthio;

A Sy BRGNSty o
PN o
suﬁsgptty(rgp);\we’ illﬁ%%@@}i@’e p (%ﬁnl’@%@éwe@é ggx%né incthe ggtaxpgglels that are
degﬁf%@(ﬁﬁ&%ﬁ{“ Iy includes, but is not limted to,

alip

atic, heteroali phatl c, aryl, heteroaryl,
ar y [Tak kstims “brio” lhed Ehadagen” ak ksdd, hewtie refertoaamyatah stlheted from

al.i ic, heteroaljphatic, arylalkyl, or 15
ﬂlﬁ@f’gﬁggﬁ’%ea{;@?}m%mg’?ﬁems ngCI‘I )k;ed above and
her ging +£Y “IREoatAB Hiddilsemh Dyl [g%ifpu@ss&éﬁdéﬁ &Hoved h@ﬂﬁé‘@& two,

or unbranched, cyclic or acyc wherein any 0
or tlres balggencatomp etteshod therets amcbtsu exgentifediby smqht@dumba@v e

ch Rt e o e Gt M5 Canl 0

su b%’e%ﬁtﬁﬂiéﬁer@éﬁlédﬂkﬂ’s b ‘GeRfody¥1e’ NG BBE kit refers to a non-
enbodi nents_shown in the Exanples that are descri bed

argpetisi g, 6201 Thaembeter ting e palycpHin srevp, ingudisg.dupaetdinited to
a i érech-cytcﬁc Jf’du?r&%;ﬂp? féglf&sfehgﬁ(o%pﬁ)toereﬁgﬂ)El hayifig Beeed Bicand

orus o
thx@e geterdafbrmd mdependéntgeﬁelmreda‘fcm:iTBXyg@t ﬁﬂﬁﬁ lahéd hiatagen, wherein (i)

co e BN TRDeAH P GIE SR Gle0E° SR e PEp i Tng has 0 to 2
dohﬁﬂé BoREY, ¢ Fife BHtffteA Snd IR %’deﬁ%tom@bh&{r 8k ngﬁ&iglly tRlokidized,

I'n certain enbodinents, heteroaliphatic letres are
(118 tlesnitrp genclebtérpat@b inay epﬁamaﬁn be qepiban@demd @) anpreof the above

nefegtegefie cheort r AREA i BBt K  Repas gt e rogdelesinolude,
bul e @O BHiRAR, p§iroBdYl, pheksilarhizoliainyl, ahtdbolinyl,
het er oar}yyl al k al koxy; arylo cﬁwlhet er oal koxy

imirezeli&iay PWS} ing, mermrwl oxgzalidimyloisoxpzeldingl, wmhezh@yl

SAIRBR Xobl i, B daprilae Mg plimed ¥
“sutistiiféPkatrocy T4k, or hetefdPBEIR proup3utilidsliud 25 used herein, refers
N 1 B L A ST
1ndeﬁ5@ﬁ’c[égl? ?e?ﬁcleihehﬂ% dﬂé o BYhrek %f ’Eﬁ%thyldHEeh %ﬂ)n’isothereon with but

het er oaI atl C, heter oar yl
areanqﬁllamkqd to abiphdtiss, bct@mayplmtlkyaryl \mmrwml alryﬂfalbyl béteroarylalkyl;

sy PR Py By RO R reripey i s Bl st

hete%@ylrﬂma,ay, (DleB$ qbsamt HNEd-OK; Losy hsHi¢mt ackich! ansiogy -
or unbr anched clic or acycli c, 14 WO 2004/ 018478
Cfﬁzﬁﬁz@é@o@ﬁzb%s z%@wém, aﬁ?z@fx),t—ﬂ@I\KRy]z -SIC(O)Ry; -

O RN R R R R R N R A eag PSP lBB6 v
mdﬁpe@@iﬁllyahélyd@pﬂhm@ﬁﬂﬁllﬁmteﬁllib,sztll;ﬂlutl@ Mheterédlihatid, usil, rtegshryl,

ecific enmbodi nents s n the Exanpl es that
arﬂ?]gyp 9& ggtpnggaa lkgls ®ibgrein any of }I;e Xl\{n phatlc heteroahp?lgtlc arylalkyl, or

heteroarylalkyl substituents described above and herein may be substituted or
unsubstituted, branched or unbranched, cyclic or acyclic, and wherein any of the aryl or

heteroaryl substituents described above and herein may be substituted or unsubstituted.
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5 The ternms "hal 0" and "hal ogen" as used herein refer

to an atom selected from fluorine, chlorine, bromne
wanpw4oodrsie. The term "hal oal kyl " denotes an aP&yiUS2003/026367

group, as defined above, having one, two, or three

ARakRAaR <Ak oPéé&?ﬁ%@h@&ﬁé %b@%tén%s £% ARk id® thY specific

such group chl oro r onoet
emboditets emmm the Emdmplm Whl&reare fescTilbed h@lem

het t
rof ereopey Aaiechhin e g0 TR is PlendEii Pent Ity
c&ﬁ%&mﬁ Bhy £)6Ast 6ndIEIRHRNL, hd@)@dﬁé@r BEbmﬂ@h'It cdﬁﬂiouhﬂ Bith@ed tPenable
or tri-cyclic group ¢ onprising fused

theidetenidorbel thel cempg@dw duiganerblelahels nalbrwo duere clagsesiar) isotopic

t 0 nd dent | t df ul, f
il R SR e HABRING o oY SRS b AR RN ot 1

M0, 3ty blgle “Baudsc-a0eh) Sagh, & b ¥l el and HER &1 i@miuae Babels,
15 doubl e bonds, (ii) the nltro en and sul fur

whishanayecwiibadips seansigens aad pgfwé@re@ RT Hporgscent dygsi Yt willebe
é}%r%‘;l&g%ha{‘@‘eqa&?& lgﬁy/ %@:i'rhc%g}o'rﬁ&? cythlg%oggéghﬁﬂtz%g p]pgiﬁgxa that

erocyc 1C ri
does rat henfeneithithgbioRevad seititytor vbarhﬁéﬁﬁma;fahe&mpound that is

b:lﬁgg lggtgcﬁpq]yﬁlugeﬁtg{n:ezng&;d@%n%tnp to? t t’ & %)lyrl,:;%olto%lﬂn inity labeling is
uﬁfﬁe@%ﬂhé gir@é/tleiuo?dd?i%h'og Hlﬁ Hnrol&ﬂupa? hié a@‘bﬂ)rrs in bbologlcal systems

oxazol i dinyl, 1soxazolid mor ph o i ny
(a8 mpodtiedhe ypqthnl@wt tinding Is:t@mraﬁubulandlmee) mwmoﬂmm

t nmbo { bstituted. .
oheloBPteFen SErROBE. o PyipEidtolhTetrien f s somapads
aAgesU&e8aBHE 10 nitk&fe8 bS carbéned gS&tE Bﬁﬂ@y G oah&s&sge&fated Reagents

heterocyclgﬁgroup as define ove, ubstituted b

iny Biochamygtay andMefccuias Baelege (983% Eé)w&er,tmsf@rdaph} &e %mre
e YEARRRALA, KSR e, BE ob bR ot

irveytical, ﬁilgell?hottaﬂﬁmqaliabéla biinplqye& 5r|eakd {QQE ynd p-laylldohanzoyls
et.er oal koxy; heteroaryl oxy; . alkylthio;
‘H:@PE‘FQ% P%?rdnorer%@f%eaamtteﬁa laclu#mgéut nB hmflteg torgyazido-
ZBWtetraﬁl}brobg}Ez%ic ag2CE3; - CHC12; - CGHR0H, - CH2CH20OH
QOB - (O RR, - C02(Rx): - CON( Rx) 2:
CI:( mdbtmer dthez@m 'poEE( s uBed haxiRx Jedérs 1G4 A)Bpvsition

ORI gy A e Fateds BRerorRaghy gt tinked of

réﬁehtﬁfgaﬁlhtﬁ (mBeSBEQPIHaPME b@ the%ﬁl‘h% or AEfgeRanywill ®appreciated
aryl al kyl, or_heteroary kyl, wherein any of the

that mmmﬂﬁncemmre%arheﬁhm p@zlymﬁr 1eferp Rq/blopealwmers which, as used
h r%he{s(ﬂtre}{h&ibt%%fegHfﬁ(%lg{nglgpﬁﬁteggﬁ%%gf %I il eé%r %&gd on, those

erérn nmm unsu ranc

nmtertarskibamtbmm:ure,yiﬁblmdmgr bt @ythiinited armholdie nes) paptyde@,f and
t.he ar%/ % het er oar yl subshtugﬁts descri bed above
@l

mERgliGed yepRnoiE embadigentsy thefermp Belymst gders 1asypghetic
0424 28 vl thd Yol ! ﬁ%mgf
glgﬁlg{rsaﬁl?y ap p&%}é@%ﬂ@? st ??%rtoe nt Sd Oasi e ?:: %??igt ed be
apprecistpd dlaft pclyrrernb csd]mtrmpperts hre\aisoi amcbhpadéx@bpﬂmqno%n@h of the
are desc her ei n. ele% ereln t he
PYeSFnveq VeRtLe; cﬁmﬂ‘? GAAC eﬁj? pglymeric siipports and
thus certain synthe‘ac modifications can be conducted on the solid phase. As used
herein, the term "solid support” is meant to include, but is not limited to, pellets, disks,

capillaries, hollow fibers, needles, pins, solid fibers, cellulose beads, pore-glass beads,

silica gels, polystyrene beads optionally cross-linked with divinylbenzene, grafted co-
16
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conpound has at |east one el enent, isotope or chem cal
conpound attached to enable 5 the detection of the

weewpowads | n general, labels fall into three PCHESHS3/026367
a) isotopic IabeI s, which may be radioactive or heavy

poly3eadg Foly-ociptide Matsg Ui Bach, dib B3t BnsEie bosiflgprictayy
crob§6iRed wath Nmm%drﬁbﬁﬂe&mylen‘eﬂiaﬁﬁnmyd plasspdriidleditergedowith a
ant |§g®p@l§and c) colared aqr_fluorescent

hydophelpppeksmar dahe S aiRE Hhén oy acal e dr Sheaghoiee of
paxlt% l%r %Jelfdes W%ﬁlﬂg@ inf gt]@%f) b? «% Edngél}t%l{ﬂtﬁ;r of @neds%ﬁﬁox@ Qfith the

rea@ﬁaﬂi alidngiktrs bding ﬁﬁhiekieAn@ﬁpmplady sdhattsuplsort isel Tﬁgltagel amino
detected., I n _certain enbodinents of the.inv
resgfh SLeOmPPSifR Ahyl) PaRbISHRERS Read grashinked nglrdltfwg APl end 2)
n h 1 Y rtb it
PoE (P EPAARD L HARLE LB ACHL RO e
prdmdmhan@rshteesuppnrafdruub@ fri m—beadmr)off beadatss;aers,;andﬂt dsrownlergoes
oph be e nost reI |ng on
eXgER b@&eg 1§|S eB‘Ff rg 8‘6’1’??3]618?\?1&0 WA azi des, or
diazirines to nitrenes or carbenes (See Bayley, H.,
Phot ogener ated Reagents in Biochem stry and Ml ecul ar
Bi ol 0gy DESOBBYIONEIFSEHR MY EMPODEVEERR OF, THESVENTIONe

contents of which are hereby incorporated by
r ef én esvognitibmotdemaedtoedayoltipmenelandfetiepiéve qancariberapies, the

prise Riigban 2oyes noxfgie B BRI ER sanibas By oger

mé@é@ble@ Bavihd)§ brdldRgngeufibidlogichl diid phskniaeotbgial ataivityas well
3,5, 6-tetrafl uorobenzoic acid. "Paolynmer": The ter

as npmlyﬁ@mundégvlﬁs%@ Aeti iy poyed therapentic GompRRiiRISt gimethods of
usﬁl TR %éﬁgoﬁﬁ‘?'aﬂa cf"lﬂﬁ{% be open, closed, |inear,
anche PUCF 8SS YT hRed of repeati ng units
( ronarens) einbadinmenis, the inttiva nmnpomxdls fifecusefitl in the tygltohent of

be appreci at ed hat. in certa| |rrents t
capefry rtamépepeuq% 02 Xﬂ% o€ Of, SEy a‘ggehlebp ory
ef#%gf&?grbanéé cEIMIGRA eéil(h'i&t £r?£kﬁﬁtytt@ ﬁo@kﬁéﬁ% tubulttagd k@biize

in nature or based upon t material s found
microtuiatleiasembligs) amd/mgleacbtﬂ shnigkags aridiapgeargneaed] tagners in cancer

ci ds ide a ti o her [

B Y
mBEyRAINedd GfecReh @RS toﬁd;iﬁjhtoa&tabblfgd@ naukeh) vonfitihy, Wirtheay

ot her polyneric materials. It will be appreci gted
allopedia,pesighiiesscweisht grin,bisbioxicityy timfiserdske #isp 488 Sprpgunds

[ I

AP IR, Rl 3% SRt Nl ARy
mtﬂew&dclﬁrﬁ;&uﬁc eamgehatneasadmﬂﬁcﬁacgadtc ons can be conducted

on the solid phase. As used herein, the term"solid

support™ is neant to include, but is not limted to,

GB%L’JJZ%ESCH]% bl @‘%@%ve»z%ﬂ ow fibers, needles,

pins, soli ber cel I'ul ose beads, pore- glass beads
si | | Cempmings obtd:leymey)tlem mcbe&d:svmppnmdsﬁ ithe genetsd Eornjuteicdy and

vinyl benzene, grafted co 16 WO 2004/ 018478
mg@?%@%?@éﬁ%‘w poly beads, poly-acryl ani de beads,

| at ex beads, dinethylacryl am de beads optionally
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crosslinked with N N -bis-acryl oyl et hyl enedi am ne, and

gl ass particles coated with a hydrophobic pol yner.
wOn®4018408 di nary skill in the art will realizeP@TTEaS20051€26367

choice of particular solid support will be limted by

the conpatmgbi | i.ixy ofothe support wmgth thxe 5 10eaction

chem stry bel i zeflg An exenpl ary solYd sopgort
is a Tentagel ' esin, a Composi

pol ystyre ed wit | benzepe RNd
2) col )Rg .

part il%(.:CBuI a s@l i d%support . ' pr d¥iodes
a versati | f use i n on-bha bead
assays, un@er goes s el | Png in
sol vent “Tr 0ORs0l uene t dwat er . ESGRI PTI ON

OF CERTAI N EMB l’g[\/ENrS CF THE | NVENTI Of I’;] recognition
of the need tR3 deRgI op novedhy and effeBgi veR4cancer
therapies, the present invention provides novel
synthetic nethodol 8 es enabling access to (0°)

nacr cl havi.n rQ | C
phar %%P%élls Y Fubg@ttu?e\gll qr ﬁgul{saﬂlq?d[ %&]5 I?xef%}o%%{} %laﬂgw
arﬂﬁllf@ﬁ&l Nnat§laVitylnkl, Betefdan@aliyl, hyteroapilelkedyesrdpRtdarglalkynyl
onposi tions, and nethods of u3|n? thes%corrpoundfOr

mcaﬁia, Bowepie embndamenty, Rods e arvalki b hetepparylalky
he%ﬁ%%@%k%&lﬁ?éﬁ?ﬁu NAsm&r &n ﬂ?&lﬂ%lﬁ}) ik Q%efefc%ﬁ‘lﬁ%ﬁé% ?5{101ety, in

conpounds e inventio
ceﬂaﬁh@hﬂ)oidﬁnﬁ’lts @R Gsd heteraisialkglrmoiesf, frecther emboclaments, Ry is a 5-7

iRerISd B Py RSBV PEieBt Bt e Ky ot ldag

mdb&8d bie élg:ea&for% RPREN RADRE; A stHLSBESerBbIGABRSR, i§ 8! |
xenograff nodels. In certain enbodinents, the

blmhp oy whayeihapbenyé diog éxifused tord hﬂtmw’swomfylemﬂ@m gn other

oGt RS pistils fSieh Wit 8%y ARLRIRed R Wb,

oxb@ié CdrtididaSkle ﬁncﬂét?oﬁl@%lt Sthefb@bodihen ORPRurdBstiti@Y ol SO
be easier to fornmul ate due to i ncreased wat er

unsesiibited pRenybi@eiebased toxicity, 25 increased
e

lirteheor bmmhhd,myc]mcﬂ aggrelic aﬂ@mtin,d&t&rbaliﬁheu‘g er;é;latterbanyhul a
o bogh L P AR Py SRS Py & T QSR
pr&%ct%@ h?@ro@, alﬁ&yﬁ@arﬁgﬂf, Ba-@oxaldehyde, linear or branched alkyl or cyclic
acetal, fluorine, amino, protected amino, amino substituted with one or two alkyl or
aryl moieties, N-hydroximino, or N-alkoxyimino; in certain embodiments, R3 and R4
are each independently hydrogen, fluorine, or lower alkyl; in other embodiments, R3
and Ry are each independently hydrogen or methyl; in still other embodiments, R3 is
methyl, and R4 is hydrogen;

Rs and Rg are each independently hydrogen or a protecting group; in certain
embodiments, Rs and Re are both hydrogen;

X is O, S, C(R7), or NR;, wherein each occurrence of Ry is independently

hydrogen or lower alkyl; in certain embodiments, X is O; in other embodiments, X is

NH;
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INn MOO RFP OR5S RBORS R3I R4 or RBR4 (0) (0)
wherein RO is a substituted or unsubstituted aryl,

whedoeooary| , aryl al kyl, arylal kenyl, aryl al KyPgI/pS2003/026367
het eroaryl al kyl, heteroaryl al kenyl, or ‘

8 RPN o L ST g S

mdlapérﬁlreﬁay uydrblanot lower akyl; mu crertamrmboelnham ﬁén;t@,, inREher s
a heteroaryl al kenyl noiety;. in rtain enmbodi nents,

emppdiments, Ndp NfdeYPtdltWIm}?@ﬂé?‘iﬁtsu 13 r embodi nent s,
RO E%%hﬁ%%, 1s?%e§gﬂé$§ﬂ§ ﬂyﬁ%&n, Rh10B64 _%&/@ﬁfx alﬁ&lyeﬁﬁfund n

I'S an
d1aﬂ1ty¢aminbg:alayly1hnm fluetoe cylmoybr subi;tétuged orr runstbsﬂmutedt huagar or

br%ﬁ Odipyq oy acEe fﬁfi@ga%hstef%ﬁab%ﬁr W?ﬁ%teﬁgfa;?{le' 3 a@fx)
arﬂﬁkﬁrfé’l‘ eafrylaﬁﬁﬁﬂd b rBary A1 SheforbbiG bldng, WDicRIa¥s LR GHA N

is fused to™a thiazole, “oxazol €,
mqwty,oqutmh@llmmbetlgated: by opetor madyepf leydmm nffeotc@ed lmhmsy, glkoxy,

S e B R S

prot8sisPshidolhicho subfithted ath Gl dR RO ﬁlk@ﬁor ﬁyprhmeu&r N-
acyclic afliphatic, heteroallphatlc het er oary I
hyénoymmwr N@ik%tn@n@arrw@aﬂamm iBeits, léolﬁ hpdraeeny; in Siter

u c
ol P i RE A T g P o
enibbaﬁhﬁdiﬁs;i mhskwwe@ alkyysﬁch a@s nedsl;ah otifer embbdienentsRgie —~CF3, -

SRS R IR R ogasoggatmkyl sroup;
in YeAARAITNRend R GORA A AEDADITRINS SonafSd Bl pfBp 20

re eac epen ntly hydrogen, fluorine, Or | ower
al kyRo; andrR@atmeaaclemdonpemémtb' hyRBogeaner sbstitried eapnsubstituted,

g eGP, VR P i AT i PR b erorsh 3
arﬁ@lk?f arygakbhyil %ﬂa&wﬁnﬁétyroampgemwoa@mmtyg ®ki ng
group; in certaln embodi nents,” R5 and are both

hetﬁyqﬁm]ggqyny]ggowt}{, gpt@pnagy s@q sml)tgd by pnwno% hadrexgptected

hyﬁmzi 1 alﬁcr)])?f cc::gll;btog W%ﬁlg%@?lz{@a&& bﬁ%&i&ﬁ%ﬂ@l Ef c§c‘i’i\é%(;etal

e HnBo} sotedted smitd;laniiBo WDsEME Witk difBor two alkyl or aryl
PCT/ USZOO3/ 026367 s Q,.S, .NH C(R7

mejptipgAN-rp e S8 N- %Jé‘??%‘iné}ﬁ’egl %ﬂmﬁlﬁfpﬁ 4%8%&?8&?@9&“
R16¥§jﬁ19@1gp i@ btHePURRo BN bt RE 8hd Rl e ARAHILBRESoth: | S

embodiments, one of Ro and Ry is methyl, and the other is hydrogen; in other
embodiments, both Ry and Ry are hydrogen;

Rp is, independently for each occurrence, hydrogen; halogen; -ORp’; -SRg; -
NR p)2; -C(O)ORgp'; -C(O)R p; -CONHR p’; -O(C=0)Rp:; -O(C=0)ORp; -
NRp:(C=0)Rp'; N3; NoR p; cyclic acetal; or cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of
hydrogen; halogen; ~ORg’; -SRp'; -N(R 52)2; -C(O)ORp-; -C(O)Rp; -CONHRgp’; -
O(C=0)Rz’; -O(C=0)ORgp’; -NRp(C=0)Rp; N3; NoR p:; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is

a polymer; carbohydrate; photoaffinity label; or radiolabel; in certain embodiments, Rp
19
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enbodi nents, Y is NH, in yet other enbodinents, Y is
CH2; each R8 is independently hydrogen; hal ogen,
whyanoes7s al koxy, am no, 5 dial kyl am no, al kyl Bei/ng2003/026367

fluoro, cyano, or substituted or unsubstituted, |inear
or branched3 cyclic or acyclic aliphatic,

het er oal tijc, aryl, heteroaryl, arylal kyl,
ayaoabkenyl rirﬂ YRR 1L hRERT | g loyclopropy]
IShet e?éaryl aI keny Ie yEetergr%yI al kﬁnf)fﬁty1 M VOIOPIORY,

Cywmbuwth,adyblﬂpsnmk for t:mlel@xbly e:mhsmubstmrted off omymabx wbstltuted

wfth RS B B igheen, oo X NRER Ty

coMBinRion thékedf, WREIE achicBirend8 AR SH Rsdehndeatly Wydrboe) 8lkyl,
or two al kyl or aryl noieties, N hydroxim no,

ary, af &k profeiingEroum inc ethersnFbogirnerds, Rani éxydmgem,gnﬁbﬂ;t@geébyl in
still %géc{éﬁlébotd%ﬁ?@g AL St 11%@%1%?%%?&1}6@'@ A9% BHE! Ly,

whdre WUisITE BrsC1, RAOR S, NoMg!, NeRkY, o5 SRE. 1ﬂ§remhéne|mboldﬁnents Rpis
ot her _enmbodi nents R8 is - CF3., - CF2H _ or

~(Hsne&r Hativion Gt Haninothengmbedigents, Rers %ﬂé@rl@eé %%qurwa’teéélkyl
Bl y8f G ettt ny0t Ritop SFARH o FBhTon e Pallod erqup:

are mhlmccunﬁnp eﬁRgns hr;depgtxdemry;ehydrogem alpmtedting@iom a linear

ted | i near .or branched,
orfmaR b5 e op APRBRRIeE: APy Pt Sy bighye, el iphatic,
arﬁf n&@&&m x?r[a)rlkﬁl dSRWen 1awiaﬂ£>lfwmer 1§n<9ame@da®1£1keny1
éteroaryl alkenyl , “or ‘hetéroaryl’al kynyl mdi'ety,
ordysteroaralaliynyliveiety;ut ed by one or m)r e of hydroxy,

| neis ar 2o Sharedk kit i ARbiibbue GO PAF AR 0™

erdbddi@entsf #ldect ed am no, am no substituted with one or
two al kyl or ar noi eti es, N-hydroxi mno, or
ﬂkﬁ@ﬁ%ﬁ%?ﬁ%ﬁﬁ%ﬁpéhhé@ﬂV%ﬁﬁsﬁﬁﬁ@@inents one of R9 and
RIO is nethyl; in other enbodinents, both R9 and R10
are net hyl ; in yet other enbodi nents, one of RO and
R10 The msmpmha,ds afithetilhentidhmchids chyngoagismf theganetabforgmla (I)
i.rents, h R9 and R10 are hydrogen; RB is,
0r@5 éﬁ%@ﬁf?@n? Pele¥th occurrence, hydrogen: hal ogen
- SRB>R,- N( RB')2; -C(O ORB'; Rg O) RB - CONHRB' ;
1 B L

0(00) RE -~ NRB (C=0)
cyclicfa or afpe| L&
br anched @Roal i phati c,

het er oaryl , .ubstltut nor e of
30 hydrogen; ; » - SRB

(XC—O) (PB> B’ RB' ; N3; N2 cetal;

or cyclic or , near or branc ed spubstN tuted
or unsubstituted .I" c, heteroalip I, or

|
*an epot hil one, /~
desoxyepot hi | ong o% anal ogues thereof; oﬁ?is a
pol yner; carbohy.raﬁ% photcaffinity Iabel 40r
radi ol abel ; in certain enbodi nents, RB 19 wp
2004/ 018478 PCT/ Us2893/ 026367 )

wherein R; is hydrogen or lower alkyl; in certain embodiments, R; is methyl; in

het er oaryl nviety,

certain embodiments, R; is —CF;, -CF;H, or CHF; in other embodiments, R; is
perfluorinated or fluorinated alkyl group; in yet other embodiments, R; is halogentated

or perhalogenated alkyl group;
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is hydrogen, , nmethyl, ethyl, propyl, butyl, pentyl,

hexyl, cycl opropyl, cyclobutyl, cyclopentyl, or
w@ywhoksaxzg/| , each unsubstituted or optionally PCT/US2003/026367

substituted with one or nore occurrences of hal ogen,

t

t he rRé ot S%%&Eér?d norg%lgﬁgsggl é%ff e 5 Bet@fb}’a%ﬁ%’lm dr%teroarylalkyl
mdt&?&ﬁ%@ﬂ@tﬁtdmboﬁitﬁlﬂmg@i is sdbsytutedmor allnytltbstlmtechomolb pimtdthmy
ngp in other enmbodiments, RB.is hydrogen, nethyl,

dl@teﬁ% Ry jssubgtitufed Oétuﬁ%}}bsté‘i‘ﬁfé}dh‘ﬁ%‘ﬂ?s RB i s methyl,

" R Al Wt
hnemhﬂ bragwhed] icpelitt o, aciRBid ashphat@F heterc@ﬂi@ﬁattoo arytl;l-ltlémroarml
BT Tl i SR L T
protRLOORY: QI%R%P%MYO%B@&%h éQh'ncﬁ* R@WRanchéd &¢lhor cyclic

occurrence of i's I nde enden hydr ogen;
acpnb flecting gminam upqtecaecﬁ AmEEs amigo snbetrt@ﬂtré dVlt?lsQﬂGﬂf it ekl or

unsubst.i t.ut ed cllc
arylandi N eine: §F bRy ered ARy fres. R and R
ar@bath dh Qﬂde:ntlﬁl 'hiﬂh@bgﬂ Mitlorinél &k GFvaerayityd 1|ﬁ)dther embodiments, R3
heteroarKIaI g or heteroarylalkyn noiety; in.is
and R4 2re gch dndependenily ydrogen or mefhyl it s ThSimesab Bfs, Raris
0 enbodi ments; and pharnmaceutically
metg%l c{‘%“lﬁl‘g Igttrves thereof. The conmpounds of the
l nv GR?;taJnd IR glarcdact éndepomdentd dydbgéher gpoecthg foupuinaeftiin
') as further defined below RI RI R2Z X OR2 X O
GI@QQIW Rspnd Repte bath By@rogeis oR5 20 R3 R4 or R3 R4
(1) 150, s, IR, '&ﬁb' eF%%é?:ﬂ%c%eﬂc@‘ﬁ?R7% b pentiéhtly
certarn ‘erfbodi e Is methyl; in certain
hydmiged priervtes aIle in semmsmbomw ¥ris G:Fothenembagiments, X is
Ngrrbodl ments, R is perfluorinated or fluorinated
t kyl group; in yet other enbodinments, R is
hal gge i@tlﬁﬂ?&ndé’tﬁlyofor BRhRLQGSRa! r@getayhawg@u FORZO-SAQ; -
2004/ 018478 PCT/ US2003/ 026367 IS a substi t ut ed or
N@Fsub$HO)ORed -QQR 5h €AY rQ(Caer/)lR@r kPC=@)O

Nﬁgt@é(s)ﬁigy;llﬁl; ﬁék p’; cyclic acetal; or cyclic or acyclic, linear or branched

aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of

hydrogen; halogen; -ORgp’; -SRp’; -N(R 5°)2; -C(O)ORp'; -C(O)Rp:; -CONHRp'; -
O(C=0)Rp’; -O(C=0)ORp; -NRp(C=0)Rp’; N3; N2R p-; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is

a polymer; carbohydrate; photoaffinity label; or radiolabel; in certain embodiments, Rg

5

cyclobutyl, cyclopentyl, or cyclohexyl, each unsubstituted or optionally substituted

is hydrogen, , methyl, ethyl, propyl, butyl, pentyl, hexyl, cyclopropyl,

with one or more occurrences of halogen, -OH, -ORg:, NH», or N(Rp’),, or any

combination thereof, wherein each occurrence of Ry is independently hydrogen, alkyl,

aryl, or a protecting group, in other embodiments, Rp is hydrogen, methyl, or ethyl, in
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" embdbioiemsRsis 2RBethg-0x026-4-ylClz pthepgm

noi ety; in certain enbodinents, R2 is substituted or
unsubstituted oxazole; in other enbodinents, R2 is

w@aiegnis4ot ed or unsubstituted thiazole; R3 andP@®dUS2083/026367
each independently hydr ogen; or substituted or

bst ted l.i r.or . I r

st Frobodgiia R s RS uSo: SHEF PRBSEHE REJSICEy SqHaF, or
CHLYh@ kyl, or heteroarylal kyl noiety, optionally

su stltuted by one or nore of hydroxy, protected
pharpracewtical 1&?%@?’5?}31‘3651“86‘%‘%5 thegpdfoxal dehyde, |inear or

branched al kyl or cyclic acetal, fluorine, am no,

protected am no, anmi no substitut ed with one or two

al kyh catain anpbddiments] thespmetrytirod diennmentioprinciude compounds of

N- al koxyi erfain enbo R4 10
e R AN D B P SO GToEREY LN ey
al kyl; in other enbodinments, R3 and R4 are each
independent“¥ hydr ogen or nethyl in still other
enbodi mrents,™R3 is nethyl, and R4 Ri's hydrogen; R5 and
R6 aregeach 'ndeggndengly hyqqoge geting
group; nts : g e h
hydr ogen éfE7)2 or wher eifi each
occurrence gf—F fepepdent | | ower
al kyl ; gl I ngenmbodiEent sg XY

enbodi nent s ; s, 1nd ch
occurrence, hy . al ogen;

N(RB' ) 2; ; » RB; - CONHRB' ;

-Q(C=0) ORB'; X B ORO RB' ;
acetal ; or cycli
allphatlc het--oaIRphatlc pryl G
optionally substltuted wi th one or nore of h drogen
hal ogen; -ORB'; -SRH); -N(RB')2; -C(O ORB'; O RB';

WWF%B@?%W%M% &S%S?E@Rﬁ’%% %?: a%ﬁléﬁngglfgf’ C_OI) |R Eear o;r

br anghedaif hibotinidr@dl 30fs M NSUABdr ebibolnédts, PRI, In other

heteroal i phatic, aryl, 25 or heteroaryl mpiety; or is

emodispeitts X oretl. desoxyepot hi | one, or anal ogues t hereof;
or is a polyner; carbohydrate; photoaffinity |abel;
or radiolabel; in certain enbodinents, RB is

hy dr pdeme emb?ﬁﬁidik}ﬂts Retify kubsiitutgalydr,unbulsyitutedothietzple, In certain
hex I, cyclo ropﬁ cycl abutyl , cycl &%nty . %r \
noptso2, is egeehyinbinge vyl d 86T cTBRRdIBIRRNs) §2 is
hf%ﬁaﬂfn%ﬂ%ﬁwﬁ‘l S oo S0 2 e Rt R lnzo-4
ylt Ne otef embéiments, Kﬁrsti—ﬂmﬂmaﬁlghtmazoM D, is
i ndependent|y hydrogen, alkyl, aryl, or a protecting
group, in other enbodinments, RB is hydrogen, nethyl,

or e%n ¢k tain diabodimMées ROA %&ﬂtﬁ&d%@ﬁﬁﬂ@%ﬂ@@cﬂﬁ@&ﬁz In certain
still other enbodi nents, RB is net hg in yet other

ntsaﬁdls 2-

hydroxylmethyl-oxazo-4-yl. In yet other embodiments, Ry is 2-aminomethyl-oxazo-4-

yl. In other embodiments, R; is 2-thiolmethyl-oxazo-4-yl.

In certain embodiments, Rp is hydrogen, methyl, ethyl, -CF3, -CHyF, -CFH. In
certain embodiments, Rp is methyl. In yet other embodiments, Rp is —CF3. In certain

embodiments, Rp is hydrogen. In other embodiments, R is ethyl.

22



pharmaceutically acceptable derivatives thereof. 5 In
certain enbodi nents, the conpounds of the invention

w0 piida7eonpounds of the general formula (I1BCDUS2003/026367

(II') with the stereochem stry defined as shown: RL Rl

w BT @ﬁa@%ﬁ R I

R6, RB, an as defi ned . In certain

enmbodi nent ol N_ot her ¢ j is NH In
ot her enbodi rrents, X 1s &2. I'n sone [enbodi fents, R2
is a substituted st j tuted t — n_certain
15 enbodi nent s; [ hyl -t hi ot her
enbodi nents, R2 | roxyl met hyl -yl. In

yet ot her enbodi ne
yI In other enbodi mgntsy” R2 is
2-thi ol net hyl -t hiazo®4-yl. In certain erbodi nents R2

is a substit unsubsti t ut . In certain
20 enbOGMﬁe@ is . 2-m . Lh other
enbodi nent s,V i . In
yet ot her enbodi $ ' cazo- 4-

yl. In other e [ '

2-t hi ol net hyl - oxa , RB

i s hydrogen, nethyl, In 25
certain enbodi nents,

enbodi nents, RBis - enbaddi nents, RB

i s hydrogen.sln-<«ther enbodi nen is ethyl. 22 WO

2004/ 0184 P Ce preferred
compounds | e: v }"OH OH O
|l O OHO™ $
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HOR2COHzCOO OHOHS i< OOOHOH SOONOHOO
OH Ol HOH 0 OO\ NI 00 NOHOH F3ICF3C OO
W@RH0DBI84B O HZNH2C~ HZNHFCG ON O O N OH OH Er1us10pB/026367
23 WO 2004/ 018478 PCT/ US2003/026367 p --<o ol o0

OH OH OO_O<S OH off O
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HOH2C S HOHRZC NOONOO OOHH OOOI O OHOH
-~SOO0ON OHOH Op Ol O HOH SpP NOON/ OO
WEaH4/H8478O 0 F3C FaC O 1O OH OH 0 HZNHac S HX(WHE£2003/826367

N11 OONOO/Hoff 000 OHOH 24 W
2004/ 018478 PE 26367 0 I
F3C F3C

of f off




O HOHO HOH3c~ OO HO@C~- 0 N N O CH oH F3C F3C
pl 0 OHOH SOOOHOHZC~-t HOH3C~- 0 N ~.' N off
W@RG04/0848 F3C F3Ci p OHOH S ON O ON O O EH/O52008026367
OF3BCF3SCO OHOH SO HOHsC--< OHOHBBC~- N/ ON/ O
F3SCf pl OCH --< ON OO OH off

Compounds of this invention include those specifically set forth above and
described herein, and are illustrated in part by the various classes, subgenera and
species disclosed elsewhere herein.

Tt will be appreciated by one of ordinary skill in the art that asymmetric centers
may exist in the compounds of the present invention. Thus, nventive compounds and
pharmaceutical compositions thereof may be in the form of an individual enantiomer,
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OH CH 25 WD 2004

/018478 PCT/ US2003/ 026367 p p NI ~ O
O NpF{ OH Ooff

OH OHOHIG--~\ | HH C-yy / Oo
WOR@INGHTOH p O OHOH S 1 \ ~(\\/O1 O O N ETUSBOMN26367
_OHOl OHOH | ONOO Noff off F30 FaCp i O

H
) s HzNHZC~ NH .
diegsresaisnabeainsthy Sopfbin el tdin afd fmida urf of Heiblsomers.
In 8&taid @nbédiakeetha RImpoasisiof fedniatiennare emdtiapwe compounds.
illustrated in part by the various classes, subgenera
In gerérin efeceBROUMERIS o BEKtales BliFieicIsARLEs| §f diastargomges prep e
g\g@rdeci ated by one of ordinary skill in the art that
provided. . . .
asyniretric centers may exist in t he conpounds of the
pr esewill benapprddiaed thihssne ofitbefiregoing dagsosimtbsubakisses of

compounds can exist in various isomeric forms. The invention encompasses the
compounds as individual isomers substantially free of other isomers and alternatively,
as mixtures of various isomers, e.g., racemic mixtures of stereoisomers. Additionally,
the invention encompasses both (Z) and (E) double bond isomers unless otherwise
specifically designated. Thus, compounds of the invention generally depicted in
structure (0), (0%), (1), (1), (IT), and (I1°) encompass those structures in which double
bonds are (Z) or (E). In certain preferred embodiments, the double bond at the C12-
C13 position is in the cis or Z configuration. In some embodiments, the double bond at
the C9-C10 position is in the trans or E configuration. In still other embodiments, the
double bond at the C12-C13 position is in the cis or Z configuration, and the double
bond at the C9-C10 position is in the trans or E configuration. The invention also

encompasses tautomers of specific compounds as described above.

Additionally, the present invention provides pharmaceutically acceptable
derivatives of the inventive compounds, and methods of treating a subject using these
compounds, pharmaceutical compositions thereof, or either of these in combination
with one or more additional therapeutic agents. The phrase, “pharmaceutically
acceptable derivative”, as used herein, denotes any pharmaceutically acceptable salt,
ester, or salt of such ester, of such compound, or any other adduct or derivative which,
upon administration to a patient, is capable of providing (directly or indirectly) a
compound as otherwise described herein, or a metabolite or residue thereof.
Pharmaceutically acceptable derivatives thus include among others pro-drugs. A pro-
drug is a derivative of a compound, usually with significantly reduced pharmacological
activity, which contains an additional moiety that is susceptible to removal in vivo
yielding the parent molecule as the pharmacologically active species. An example of a
pro-drug is an ester that is cleaved in vivo to yield a compound of interest. Pro-drugs
of a variety of compounds, and materials and methods for derivatizing the parent

compounds to create the pro-drugs, are known and may be adapted to the present

27



5

10

15

20

25

30

pharmaceuti cal conpositions thereof may be in the form

of an individual enantionmer, 26 WO 2004/018478
weRONANER®3/ 026367 di ast ereonmer or geonetri c PEDIE2003/026367

or may be in the formof a m xture of stereoisoners.

ihenfi6h.t @kdhif PR AR BIBrmAReHEABA ngﬁo&fanﬁl}ﬁahﬁa\é%ﬂﬁdaﬁg}

are enantiopure conpounds. In certain other
aecrptabilgdanivatives wilbbedisoysest is meredétaibherein kplow.

di astereoners are provided. 51t will be appreciated
that sonme of the foregoing classes and subcl asses of
CoMP@HshusdofakisShvenfiod dhidhtie bEFREWEr TidB inchi¥R those
i nventi on enconpasses the conpounds as individua
Whidtrer s substantially free of other isoners and

208l PSRBT ETERR it

I NVeRid®Of ifAGIIR IGRRS R dcehtifpdly(datefianIbandepbsll xenograft
i sonmers_unl ess otherw se 10 specifically designated.

Thus madshpounds of the invention generally depicted in

55 e B bbb A W lspies

(2 QkhibfEknininial &Vl MoRERY &wleaqiogaﬁéadl ments, the
doubl e bond at the Cl2- Cl13 position’is in the cis or

Z tondadgahmeerohsappearsuresn seibuidficallyrsceptdide choatr ellixenaeraft
at the -Cl10 positionis in the trans or E

conf PRt i on. In still other embodiments, the 15
doyiblj©,dae B @t sﬂlhﬁa%gjig 'SQ@&lﬁ’é&ﬁ& bt Qb édﬁc&ﬂ%ll@deﬁo hftZ
configuration, and doubl e "bond at the -

posi tpesielsi s in the trans or E configurati on The

inye n,al so,. enconpasses. t ner s ifi

cobp iSRS s EPFRRR lh soe kel el St xenogra
Pr es eiddelsting Wela§Bd/BF AY ted BRI HRGEMbL &AL s\(o@%cge@éa@héﬁ
20 derivatives of the inventive conpounds, and nhethods

of ® t reahibit fgnsicsiund ectersiblerbgdy eight dmeq@oumdisshow therapeutic

pha tlcal 08l It there ar of

P s SHEE I S RARY Bl PR ol S8 o erdih G0

t her %&Eﬂﬂt leShA@88 Water SORLIY 898 epotRIGHdzar, @tﬂ 6131)| O paclitaxel,
acceptabl e derivative", as used herein, denot es’ any

phar waedditipnsdlyl oy aliewetivelp Fehibis rsmfﬁmeétsscéublhtyrtosbalf@rnuﬂated in

dor 1 LRy Mot Do KRN o By BRRon RSN 0T

| Se C2RRABItQ théra ﬁélm‘élpild)ﬁ!l@ (&.81, bprh sofety Ml é@@tweyéffeat) that is
conmpound_ as otherw se described herein, or a

met alsBPaTios tothat elsspathilop B epathiloneddrrmaelifaxdal | v
1@9&?@% QP@%Q\E% %ﬂ&ggseés &eE&%oeg”&J %’{? m}%@g p%&)%%ﬁ%%h&ﬁ%’terized,

'S a Ive 0O
and mtdd)as mémplsﬁ@ﬂnefrema 91 1I0ydeﬁlydhoea@dthpibae amdogsdgaive &ten found to
act i contai ns an addj t onal noi eﬁl that is

bg &é%%’kﬁ the Ee%le% ger; pdsp parispl a PUPRPYS bR ?F&P &rgpared
ana lf@tﬁfdl t& p@s%e;tlsrtﬁleﬂﬂ A JreeplRU-GAld %aﬁ@fe&i‘éﬁcsslps?&i £ove AN

exanple of a pro-drug is an ester that is cleaved in
vivo to yield a conpound of interest. Pro-drugs of a

ézﬁé@g#egéq%?@guggfén?nd material s and nethods for

The synthesis of certain epothilones, desoxyepothilones and analogues thereof
have been previously described (seg, U.S. Patents 6,242,469, 6,284,781, 6,300,355,
6,204,388, 6,316,630, and 6,369,234; U.S. Patent Applications 09/797,027, 09/796,959,
and 10/236,135; and PCT Publication Nos. WO 99/01124, WO 99/43653, and WO
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conmpounds to create the pro-drags, are known and nay
be adapted to the present 27 WO 2004/ 018478

WODANERA3/ 026367 i nvention. Certai n exenpl aPgT/US2003/026367
phar maceuti cal conpositions and pharmaceutically

oqm%% ahd @ntQ@Ed)ﬁ{éﬁtb ¥EH i ke ig&erg&if ﬁlte 6&%& Irg.ﬁirrgnc\%.i In

detai |l” herei n bel ow Q) oun I nvént 1 on
renognrbfonpﬁrtha need for 1mpt(meé$)t additionad eyltthﬂmenetﬁoddibgihs to

g,(x?g g tox clor OWthII’IEObItO ffec on.1
ity gsdtiety SPRUEORES, AEstreRptipnes frg dpafeupt therrofin lare
qﬁhﬁtﬁie@s‘chél%fdgﬁlt%\%ﬁh@@Etofvid“eél'ah )éffﬁﬁé}ﬁ ﬁﬁ@ﬁioaumaf&@é fof @id
xenograft nodel ibit an ability to polymnerize

syntbedis of fmdnl@n@b desoxgensithitones md @aéz@esmbreeﬁ Alth@lgh the

<P & Bl sk RS it i Bhep AR herein,

vﬁﬂ@%@b@bbﬁte@&m &liis ﬁﬂﬂhodbﬁi@?gi dleral FOPplicable ﬂo&ﬂ@l gdRration of
tunor shrinkage in scientitfically acceptable cancer

apalpgussang ﬁplgpgates,ﬁdgq;cgsseg}@boyeé@g e@qh af iempelasses and subclasses
gdisgRpgaance in scientifically acceptable cancer cell
xenograt nodel s and del ayed/ or no recurrence of the

t unorn patieulas tlep) i Orgeliydeadpottilone copdinds bf thegnssetivention

g?er ever sj bl e bod vvei %ht decr ases g@show
APERATTEID deaFIEkt é‘éﬁnéﬁi“il P@ pgist uisfd in the
SRAESS oicéiJoltthSﬁéko 9h %Eftalﬁtég‘ﬁ;oannen%x meb:'oinp%ﬁﬂ@snaﬁg BrepfeBlusing a

soI ubi l'ity over epothilones A,
cpavsrganaxpitheticzouter F add{amm dhd a_;pcxlinloab trayr‘catsynéﬂe;ized by
exhi.bit suf i.ent s y t for | at ed
OBk bk e Bn g B st s Giob it 8 i B Beed
c@ﬁ?bﬁﬁd 18XAé BinbodnicR€ loa® 8 BtheGntRfRddidtes 1@%&0}71 b '&Hﬁ‘talmng
and curative effect) that is superior to that

cgqbogsb hpndomether 1@@@1@@@@@‘[@5 eatbenadiOr t3ensl mayralso contain the
t ﬁidl@ El}ﬁe ngarng g%égh Ig&g 2 @?& egcgﬁl &)jggxgsnogrt%é) %?ot%y gxrgarlnahy Vebrought

t@gedrqn Iﬁlrit Iue1dg he eﬁenﬁc&oﬂx@eaﬂmby detovee Ot hadd@eo:31p8h 0FC-15. The
have been fgund be useful in the treatnent of

BRREFLS T B DS SiPESNgrR RBRRRERD s B EaRten Bisheea
saneki faumthato? riRe %ﬁ%ﬁ% RAGHREIs FREGoP Inldae e&%%ﬁfn?ﬁlt the ﬁ% ring

characteristics |isted above. Synthetic Mt
clisimgssyantin e@ompdxshaﬂeusursg awiepdbsing oreéhesis reaction to form the 9,10-

R TERY el Re il ldE. 18 ehalblzmnerthays reggon i
aﬁco&%ﬂlsﬁ&ﬂum éi@& dmetalfic $841y36hich s b G A8y ca%ﬂ?st as shown in
6, 369, 234, gat ent Applications 09/ 797,

Sehymre8 belgy T sorin OPRSGinEDs; therdhil PR nndsaedope hosmidized,
oy\@leg)?f (Q&(}L?Dile bo\ﬁ@ n%)}l ég’ﬁ;?t%er ﬁﬂgtlcy\ghzed to prepare additional epothilone

derivatives.

In other embodiments, the final ring closing step is accomplished using a ring
closing metathesis reaction to form the 12,13-double bond and close the macrocycle.
In certain embodiments, the 12,13-double bond is reduced or oxidized. In other
embodiments, a macroaldolization or macrolactonization reaction is used to form the
macrocycle.

Certain exemplary syntheses of the compounds of the invention are provided in
the Figures and in the Examples. As would be appreciated by one of ordinary skill in

the art, a variety of analogs and derivatives may be prepared using the synthetic
29



10

15

20

25

30

28 WD 2004/ 018478 PCT/ US2003/ 026367 01/64650, the
entire contents of which are hereby incorporated by

WO edoaoesace) . In recognition of the need for |iPQI/OY®d3/026367

or additional synthetic nmethodologies to efficiently

i e il I e .
S R S A e R G
steps wiltleBf fevanigfrbiectirdroapucborridifedent substithent$ o theh&-1membered
synt hesi s of epothilones, desoxyepothil ones and
r’é‘éalogues thereof. Al though the synthesis of certain
exenpl ary conpounds is described in the
Exenplification herein, it wll be appreciated that
Phimaaestierd d&inggyitioss general |y applicable to the

generati.on of nal ogues gnd conj.ugates as di scussed
above Solpv%rglé)ﬂla%‘f) pf?]vgéjecsl ege JHC‘% PERRpLiop somprising at least

ofle £ thekehpbehdial destBibbd altietang Ubin, of B$harmaceutically acceptable
9, 10- dehydr oepot hi | one conpounds of thée present

demivadiye itesieofniich sompepndsare ¢apablewd inhibijing thevgrgwthafiondsilling

[ | e f in.the synthesis_.of. ..
BB Rt 4 PR AR URE Sh et b SRRl hipitng
ther gpartteet ardiilligg awulttdroy ysgemt cacet fdlsi Cn E@thireemb&diments, the
xanpl e, {he epot hi | one may be synthesized by
Pgﬁ‘%&ﬁ?‘iﬂrfg PRBIHOT HpQeompprisst Abenl Beibisingr emulsiiing eeenjisuch as
r .
CLOATHIE (o) 3 ekl oif BE DEEN Ll FATBH o, Be12-
hpdrokystreame)t ai ni ng  carbons 1-9, and anot her
i nter rreﬁidi at edCEnt aj,ns carpons 10-15 .and y al so .
cont APHIIHECAARYVE, e e R UHIoR PraHesdorfleompaydyhaving
affitudlor BAA htRASIifRfatil O ctBRGT Ald BRSHEBYVRBVOEQARI NS are useful

together first using an ésterification reaction
fordhvizestment ofgaticain Aesgrdingliofint ar©thss aspeveof tha prasentdhreention,

[ . arbon- garbon couplin .
offtoebEbal Eorip R 3 iRy Yrsih AR Gt Rprcp ooy
ofied fithb esinpoteRak tevaribédhatin, adb@ionBIy corhfidseld glakmadedtcally

closing step_is acconplished using a ring closing
aﬁ?@@%e%@?%err diaesrfaghemBodiBreist theseocopmostignhPrticpeRn fugther

c§ eglgﬁa_ SR TRGE Q&Mﬁ{)&l th@ﬁ)eﬁ{iﬁ gge‘hltso Sihggrtﬂﬁ to?‘faeltx] Fﬁlicl:aﬁdiments, the

*action is acconp i shed “usi an or ganone
additiaha} shherapeutic agent Bsen@ntiblsecadeat, s tisasssshidvmorterdetail herein.

0. 10 U BRgr LRSI oL Trainds SEpigpent fgention
céh dstdR Rk CorRPRE trBRNCBE of WhbRSppfdpRiald MRbhARdcdfically

prepare additional epothilone “derivafi ves. In other
agaepllordenivetive thereof. agcordingtocthe prasentdmesptips, a pharmaceutically

| isd usi:Ng. a. ri-n | 0sj ng et at hesi.s reacti.on
oGRS RE NSRSt o 8 R Ry SR8 R
esters) sty of such ehtorsC 61 drgyi dih@ 06t B8 BéiSvatitvh ¥hich dpdnddhiStration
bond. i s, reduced or oxidized. In other 30 enbodi nents,

to patienb i es iHPrldn obprovichng Idaeetbrordadirestly r eempamdiag

oéﬁéﬁz@kﬁé Qegcﬂf)éffﬁ %%&n, SBGHEHSHE pr &8 mreeafeé;g.', RD¥odrug

syntheses o e conpounds 0O Inventi o
pr oviAdeded Ierein, the term "pharmaceutically acceptable salt" refers to those salts

which are, within the scope of sound medical judgement, suitable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation, allergic
response and the like, and are commensurate with a reasonable benefit/risk ratio.
Pharmaceutically acceptable salts are well known in the art. For example, S. M. Berge,

et al. describe pharmaceutically acceptable salts in detail in J. Pharmaceutical
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the Figures and in the Exanples. As would be
appreci ated by one of ordinary skill in the art, a
wo amie1s47of anal ogs and derivatives may be pr eper/es2003/026367
using the synthetic 29 WD 2004/ 018478
SBQ%&JSBGOBA 9ZB5F6Y, indimeadd hesirigserirbed. Mes i1t caf B¢ prepared

exanp one coul d acconplish many of the s Ynthetlc

18 idp éuwa fhe dinp} ’é?]éﬂ?n %‘}ddt"é@t‘??ﬁ@‘l b8 ﬁgm«sp fof éhednyention, or
Eﬁﬁﬁfﬁﬁé ﬂéﬁ{éﬁ RSe b 'ﬁﬂ@ﬁﬁl%th S Etﬁ&b e or%am? acid. Examples of

npositions This |nven

ghanmcréemafllyrﬁampgﬂﬂeubnmaic ararcbqnhiémm smttg ammad gs sf atrga?ho group
one of .the_co escr.i.bed .above .
fJH’é’F Vith grorganigagidssieh o3 rpéﬁ%%%@ émdé) refBic Agish Phesphoric
AL SQRlric X &Y }I%?@fﬁeﬂﬂ@éjc?d Bf with %P?zm Jubhy h?écteh@ GoiliNGxalic
growth of or kiTling cancer celTs, an In certarn

aen ohileie atid, taftaspaad,aitric atidy sstinge gcid apmlalomooefmd or by using
i.nhi bi h.of or, kill i,nul tidru
Qo e i hS et 4 eitetiis, iR e Shiciy goceptable
sﬁﬂﬁfﬂéﬁﬁﬁ lAHlpﬁfE a]l%!rfh&a Eibbﬂ:ﬁib @bﬁa@ta&oﬂﬁ{ﬂeﬁ&%lfaﬁate benzoate,

sol ubi l'i zi n% or emul si fyi ng gent such em)phor

mwaim 9@91at63 utya@c,dxamphbr)ateoﬁ qnstdfonefsoclvewhyl ene

b
e R R S S RO
fimagaié,igluosheptande, agnydeﬂipﬁbsp‘hateaglluv@naa&lhleﬁhstuﬁlfateanébt&rfaia&
the inventive compounds are useful _for the treatnent

aRofitf By dropdidss dihygroyy-eihangiidionaie. lasiobiopalgs lagtyis, laurate, lauryl
éﬂffﬁt%egﬁl&'té‘&%;é&é’ r}nal RRA L IRCEULIHRhiCOTR o@gh{dé&gﬁlf&{a?e

provi Fern 1 hese conpositions ¢ rise any oOne
mfotinate, aorpy olede, asalategmimbatd, reexite) ,peanniteopersnifead: |3y‘
' table carrier.

ompri se a, phar maceut.i cal | C
P By A BRTE, Pit s B el GBI SRt Rigcinpte, sulfate,
thi¥atd) Bio AAnEtR! dl§&1e§ﬂﬁ>nﬁfe RicRasied, UhieRad sAiBelnRtike
agents I'n certain other enbodi ments, the additiona

Repeessplative alkalyenelkplinesnarth mqt@iasﬁbemca@e sodivas lidhiwne, potasdium,

det ai | I d.
PR B SR o F HE s pistnetbhesmisP Gickfly BRRDER I ¥ nghpae
\ﬁﬁdrﬁdpptdprfatee @ohtekidaf@ioni e aqumd’l}haryafmﬂm&ﬁrﬁ and amine cations
ppropriate, as a pharnpaceuticall acce
QBRed WRE ROUDiEIBFUCh &6 AaHdR, hyyd noeslqyeh geémsulfate phosphate,

defénhk@ﬂmgﬁ R&&%@%ﬁ%ﬁ#ﬁgﬂﬂMmBZS acceptab|e

I Vative 1 nc I's not limted to,
phar risdditionatlyl hgnmd tepinilledesal p}mrmemlac&lly ®atptablodster” refers

such e othe or. d ive i ¢ch
R BT R Pl B vi% GG Shase bt Risal dpih Eeafaly o he
HRimdA sy db Rave ﬁierlﬁfetnlt YorRbounddr he&k lt%reo'f @ﬁ{s]e@eafér BRoups
ot herw se descri bed herein, or a netabolite or residue

ipplededer example, thosp d@@ve@gfromyhmeway acceptabletadiphatic

I bl
e R EHHE ol B ARERN AT R REL e pEIGh e b R Gaigpetcs
ihwageesth allslot Alkésy] hdiety a€vdniage ol ABis nddinide 1R 6 carbon
ti ssues of hunmans and | ower aninmals w thout undue

i diNayplesrafipericnlsn esters istydecformates, acetates, propionates, butyrates,
acrylates and ethylsuccinates.

Furthermore, the term "pharmaceutically acceptable prodrugs" as used herein
refers to those prodrugs of the compounds of the present invention which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues of

humans and lower animals with undue toxicity, irritation, allergic response, and the
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response and the |like, and are conmensurate with a
reasonabl e benefit/risk ratio. Pharnmaceutically

waemepisam e salts are well known in the art. FRET/US2003/026367

exanple, S. M Berge, et al. describe

B T S G s

ufis hewek as tieGwitterichi¢ hhe) where possixie,atf dek dvammiundoyf the
refereng The salts %f‘dn be prep tg in s@tu during . .
inveatiqn. A4p 48 |PLedTHE 18 S PUGOPHROYAES AL BE TP I VIvo

Maﬂguhct W@ bf HREB e%ﬁhmabfbr bRAG fﬁke'w htyafohfsﬁselﬁ blood.

ase a SUIta |'e ‘organi c ac
Aothoroppla divenssioni is ptdvidedde &pHegulck, anddﬁt Siedilag Pm:—drilgs as Novel

dit I It f 5_f
Y SRS Gan B SO c T, SERGUPBIG AL FYNRR S, Roche,
eDYBIRBILHIbIE (BEiicts npb%%gbémgxp ArdGicdn PRsdeEhEcafBissbcAREn and
perchloric acid or wwth organic acids such as acetic

Paugpepon Bxesk.i 1987 aedth of w@uql.alace m@@orat%dr h@em@ya@fewm@l tric
acid UCCln

| mal gni.c,aci d
R R M T e et
a1 A6 ohipeiat h%)h@@lf&%@ﬁtﬁﬂll? acc@plabke dantdrudRicBdAsnRbEherein,
al gi nate, ascorbate, aspartate, benzenesul fonate,

incliles apseancigl snlhegats, étlléentfb oF aither ligriel yebicle, disparpin PRsuspension

R AR bl HPRERARICRRO RS,

pfasémamee sofiid ibdideey) tubrrhets agd the dike pixasiithd toethe @hmolaaﬂ@s:age

T ekt B2 AP P RRpica] SHEBBe e Bn FALoa, B, V. Martin

M@é&f PiishlrdW | Eastdf], PaL 89758l sRic8es VAR08 REGrieFRs@D A Brmulating
rret hanesul fonate, 2- naEht hal enesul fonate, 15

phitontéuiabeompasitame and tecloiauestfer, thp atapatagips thereof. Except
ersul.f at.e i onat e

e R e S b R B

cOMBEUHIR OE thesiﬁ{/ér@ibﬁ; such@g by ploducibfiafE Widdtairble biological effect or
p-tol uenesul fonate, undecanoate, valerate salts, and

othgewise @eracwp@@mtmw aaanewith any ethrigamroneris) ot the
etitfal §0 kittdeiS 8% FE&nt%:ﬁxéﬂ’teﬁ&b bR i 'S%ope of this

Pearc um nmag s I unt urther
ipfeatiom Csahe e;&inhglemfoﬁmmm; whivhlchs saame hyplmmﬁ&u\ﬁbﬁly acceptable

%%gr Qﬁir) gt? nonto nmoni um ﬁﬂcr nar ammné
rsIpcl Wt G Sltl'@qu-]ﬁlc ucasg apd spcrose;
stagdhkd ﬁxch@é ‘éB{ER(étQ%h aﬁ@f)&%&k@&? ceﬁtﬂbg@a{rﬁl 1tthé9§/Q@\?gs Quch as

nitrate, |oweral kyl sul fonate 'and aryl sul fonate.
sﬁdidmtqamymthyagelhgm, ¢thyleeHulosthand estlplose acetate; powdered

h |
R e TR LB e E OB R SRR Dt S ciflaFipfer and
ﬁ@@ﬁlté@aﬁbxby diR sh&}ﬁas%fbaﬂdktmnc&&dféedd%ﬂ SafRweh6il a6 1 oil;

conpound or a salt thereof. Suitable ester roups
ofive pilihern pih and seshsam oil glols; gegh 4/ pi@pylenmelycol; esters such as ethyl

R Ao A e PR e
ahiﬁﬁnﬁhli@ﬂﬁﬁhdﬁ alg&ﬁd: ld&d hpyrdige\n#ﬂr&?ehwﬁat; EBO%IK(Y halmg Eingﬁﬂyl
noi_et eous as. n re than 6 carbon
S%B%yeﬂaﬂ aﬁﬁ@g a8 b yplaat% biptasr selttiops as el ag @thes poRetaxic
BOREhANE PubrRERR 's@dhaés%ad1u91ul‘éﬁ(1ry?§1ﬁﬁate and magnesium stearate, as well as

coloring agents, releasing agents, coating agents, sweetening, flavoring and perfuming

agents, preservatives and antioxidants can also be present in the composition, according

to the judgment of the formulator.
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30 acryl ates and et hyl succi nates. Furthernore, the

term "pharmaceutical ly acceptabl e prodrugs" as used
whereiors47¢ ef ers to those prodrugs of the conmporeiiESwN3/026367

the present invention which are, within the scope of

sound nedi cal judgnent, suitable for use in contact

with the tissues of humans and [ower animals with

ST Y TG Pl [ Freoree: no e
oS e SRR PSR g A0

tambi inetastads. Clnf @it enibeli®ee s Ssgetial intdredthihe aorpepidvides a
of the invention. The term"prodrug" refers to .
magshesbofferating gancgrsd Y gpibging tunghgo /ptugpoy metastasis for
i t . . .
U S SRR S OB i hon o
thiergpapsisallyreffestipe ambaedfitle dompdugdioha pharchavtutishBy haceptable

Pr.o- dr ugs Novel livery Systens, Vol. 14 of the. .
datigaye ralo ruonbiser i) ool 7o Eiieddo 8 hoge s abingy in need
JBIOR YB3 BhSoGRIchise ol Reafy 6 (RB8AGBuncARRD R RBing mulidrug

Phar maceuti cal Associ‘ation and Perganon Press, 7, .
rppstintehnashcells, thedhérapantisalhneiEettifie nmpunthy an ahewmsuliciens to kill

descri bed_above. har eal g .
¢ R B Er R i PR IR eE R O IR ki@ BayBbatiments,
ROBR ERBRWLIPBIhYS RE 0QTtIAD! BicaRnfh@k of ¥Wlidabmoas used

herein, includes any and all solvents, diluents, or,

ot herTheicqupguidstfing [Pharmeacs piEgas PURPAsHicNs o Eivsareient iavension may
e Bl (P R0IL R ok ML AR & cBRRRLR LK el
disehsdsapt sargnr), seinimine disehsasU(e.lge dhdumdtdid apthritis)cardainfections

dosage .form desirte Rem ngton's Pharnmaceutical ..
(52 GAdeial P tlegiion BR FOPBAIOE AP bR Er i cHescpagikions may be
daHhikeRING afiPnals, BASLABly rﬁ’;ﬁnmaﬁ?% g), dgﬂnéﬁicﬁféﬁlsdnﬁﬁ‘élé,%'dé, dogs,

carriers used in fornulating pharnaceutical
migegros), thd nrape fkaldwhumenh ndgumsthod of pdministegtian aayde used

t hereof,. Except . pnsofar as any conventional. caryier, .
gt e ot o PR fRa AR Sle BE Prinl i Bain
e@ibodhigerits) Vi ddnBibund W€ BhamabdutieAldutiosidion iy admigRSdré bl e
bi ol ogi cal effect or otherwise interacting in a

raEseardhi ous manner with any ot her conponent(s) of the

20 p . S . .

to batiihaet et AURRAELE LT e ridu ML ncai gl LANE bALER
iaentiph,e8mof celltaee kidlled, avhthaihgroanth sdnhibitesby contacting the tumor

pharmaceutically acceptable carriers i.nclude, t are,.
Cﬁﬁ% withap g aige & O GERPLItQn, 2 8%8@?1354 bRigLe bfg‘H%} in still
SBHePEPect oF U BHERICHUS heBRodTBF fhe Heintdht 8RO bR Vided

starch; cellulose and its derivatives such as sodium
coappising mdministenrg & thevapeptiealndffeciavd arhoug obamlinyentivgl cogypound,

acetate: powdered 25 tragacanth;. malt: gelatin: talc:..
Roaamis PR P b fhel Rt g cffefldfpafhetin
166 theSddiP A SLEOEMOMAX SR foP bilidh tHHE s 8 Re@RaY to &dbieve the desired
cottonseed ;. safflower oil; sesame oil; olive oil;

o I 1 . . . . .
rediin [pcertadn gmbegdiseats ofithe prgsgns tiventian e therapewisgileefdective
DhotGR of tﬁesﬁa%ﬁix%%%ﬁmp%ﬁnc? })rhﬁ/liarmaceutical composition is that amount

effective for killing or inhibiting the growth of tumor cells. The compounds and

compositions, according to the method of the present invention, may be administered

using any amount and any route of administration effective for killing or inhibiting the
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ol eate and ethyl laurate; agar; buffering agents such

as magnesi um hydr oxi de and al um num hydr oxi de;
WwW@b@unisa7aci d; pyrogen-free water; isotonic saPCTES2003/026367

Ri nger's 30 solution; ethyl alcohol, and phosphate

buf f er sol uti - A4Sy - i .
e e O S S
créwth dTagNesialls, at assddiepsin asferelola afficietlanrounyofzagent ® kill or

rel easi ng agents, coatjng agents, sweet enj

inkibi dlesr grawythegidumer sallsi Bae Sxaghaneunt sequired Wi Vo qublect to

LB AL 8 BESPRIM e TS i
of Z0MFER1i84, TRe PEHEWT2OBBANRE Bgent, itssnaleafl admimgsivatids, antidhe like.

Phar naceut i cal sitiops The invention further .
Tho BT OTREHOTOT BF PIRTSH R EURSOGPUEH 1B feegp vt
fotiH Wea@&ﬁa?l&xﬁﬁi!sﬁaﬁdﬂ‘arﬁ%ﬁ@hﬁit? BPsthFE TS cRbreSHEE! Bsage unit

Interest, the invention provides a 5 nethod of .
fotm'bat used hermincrefess toya phnisicelly disgretannitrofgntioasenaggnbappropriate

fot HR P G5 B5arE MhobPoabdemod fhbitfer it 30 S40 Ehee or
thé BRLAREIE bRt drpditions b #e ReRuNihvetiohRallvedecidod b thea
pharmaceutically acceptable derivative thereof to a

atisnding physisisr withinrthe senpe oh seundimediesd judgment R spseific

ani ' fi.ity. i ' .
by 6ol ) R SREAAR SRS RS il gpend
upbid arvesie§tdficterd hashiiding theslisdrdee belngnepedtand dlid severity of the

effective anmount is afn amount _suf L)iércé;tegt to. kill or.
disqterphe achatpdidie APeSHIGRAMRAPE gMPLYPSthn SPECHHSAMROs] tHon

. ol [ e ‘me
A0S, USROG A, s qUER s o oo
adminstration] et ofgslminttatiord aph eaterafexgrdtioalof genypesificicompound

of th resent i.nvention he .used jin Lreating.or .
crgpigih Ry O A gR CRaPcdn o RO g il with
thBsRcifieEdpontd daptiveaaRikkeFadiors WellllGRivhn, inakl DbAoaINets.

di seases (e.g., rheumatoid arthritis), and infections

(e. grurthseraerer after formupigian wish an sppropiette BhgEasRpicaliyacceptable
har.nac ical.. co L . . ey .

R S R L
adafinivedrad todahdins ded)Sther arimals ordlys yectadlydparenterafly chaadktenally,
_humans.. Any net hod_of adnjnistratiQn may be useg@ to
ingfayaajlys B aRsHpRIaHY: tOPicpialaniy ST e OBEREES OF FIRY t o
by 33ialBlat of Ra B8y, Rr 4 BELALIABRE Sn thd'@vERFRAYADINAIction

phar'maceut 1 cal composition IS adm nistered
being tredted. dlnlcgriaihrenybedinaends ditthe fsieettan, thecowendiva gompounsls as

net.hods of treat t,,of the present _inveption, . tunor
v B i PO Diser P EaP A et N Bt DRty & bater
sdte81E 86l hRE: Suble ad PEEthyleRe biScol dspoB 1 ighviamid #2d)¢ | y:g%

or conposition, as described herein. Thus, in still,
aspatsictaerd)casdlesaribedl in HeS. iPateah?-H8h 1 6% thrstniise coments pewhich are

t reat men f .S .provid I &
TSPl S0 LR Ao PR, Bl
invBMEH h¥ebeattpialstded orally or parenterally at dosage levels sufficient to
deliver from about 0.001 mg/kg to about 100 mg/kg, from about 0.01 mg/kg to about

50 mg/kg, preferably from about 0.1 mg/kg to about 40 mg/kg, preferably from about
0.5 mg/kg to about 30 mg/kg, from about 0.01 mg/kg to about 10 mg/kg, from about
0.1 mg/kg to about 10 mg/kg, and more preferably from about 1 mg/kg to about 25

'mg/kg, of subject body weight per day, one or more times a day, to obtain the desired
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or a pharmaceutical conposition conprising an
i nventive conpound to a subject in need thereof, in

waemhosmIzgint s and for such tinme as i s necessarBCT/US2003/026367

achi eve the desired result. In certain enbodi nents of

thdMpeRiS SEBSt. ITHY @Bdite@odagel B ARG LNV &elt ¥iierithy,
anount"” of the inventive corfpound or pharnmaceut’ cal

exerbilisd 6230661y Vienktevaryoiwe weaks faveryi theeefvoreks o |ev¢rg f@rr weeks.

f I
o U O o A e G ARE
apm@ganitionf (e N thré@ YolRefivs Bix) b&leh) @ght, hifé, g taNy

anbynt and any route of adm ni stration effective for
ARYIFTERIOBS)- | nhi biting the 33 WD 2004/ 018478

T SSRORBABAERiR 0 P T R ol o

pgammbuuﬁally acaptabkl dnsulsions nusmémhﬁi(ﬁisﬂsoldtﬁ)ﬁ]@ rsﬁlsﬁeﬁlsﬁns syrups
ffi.ci q‘ilmjunt of aent to kill or inhibit the

aﬁ‘f BREFS- Ot aqdien ot "I‘“él fH@Pe  thy kiguidkdosagedprragmay centain
ined d&ltfeh@'@oﬁhﬁ?dr@}p%seﬁ‘?n ﬂ&“{ﬁ gs, C%SP%PH ) wlbr oE%the solvents,
speci es, age, general con gt on o he Su t:
swlnbﬂ@mgagamy afd ehulsifiers suchas Bﬂmyl altdﬂml,pmmmpm lah:bhol ethyl

RRAERA SRR emettol b Sl SER e ke oy gRE ROl o
bﬁﬂyﬁfne redsRdoy, diemifeHhRehild) oﬂ@%ﬁ%ﬂﬂﬂleﬁ coftt%:fébfi %oﬁzﬂﬁﬁt @b,

adm ni strati on and unlforn1t dosa e.
gesap odiye; qaator.dad sgremgrails), gb@r:ml tatsahY§mfulﬁ@‘B’balnoln<éfIﬁﬂjﬂethylene

U n| of an a [
o0 IYRERA) ol LA Thd RO SE R S g
thﬁ”cdelrcsmqmﬁl.tlohﬁmmiq mt:tmae aﬂjheaﬁt@ﬁlﬁ:h adl afettihglipaas, @huldibying
e conpounds and conposjtions of the present

a? YSRERGRE fanfs. Hreetraing @&VW& rad pefyBRaRERRtDhy si ci an
with
specFlg’kﬁtgIﬁe g%ggé%gal & fg%?fv gose evggqg Ragnmﬂ
syrpendiens raay b@fomnlatedracomrgmgl te thetidolwnchepesivg; suitable d&lspersmg or

riet actor i ncl udj t he .di sorder bein
wiPingigke S oSt el 5RO sl ibiedBplareratason mey also be o
stefilel ﬁdj jekdabRf solftien Sﬁ@ﬁérfsio% &Qﬁﬁ%ﬁn%nﬁ%@@par&ﬁ@raﬂy acceptable

specific cqgg03|t|on 15 enpl oyed; the age,” body

dmrng B solyemicionexamnle.rn a sehion il 1 dihatanediot. Hengeg the atceptable
d t
Vé}ﬁgleg 51%%50? enéitgé?exﬁ%l}gfﬁé’ %mﬁ@ﬂéd o ge Ca? r?%m%«arf?ps% r a Iéjlg and

isetupiogoditim thierideisatticn I0hdditien, steidd, MREd oilkry @Sn‘#b‘hﬁﬁndlﬁf
jent al with the specific

ation or coinci
6188@8@ AYe %%%PSP g poedivpn Fppthis Ryspese RRB R fixef eil can
bE P Bk ind SRUSEE FRES: pOLLal Rl a8 ER M Bl ueh o
olalocmmd aled,lscﬂnma;b@prepmupm af mmcta]ﬂlasc al conpositions of
this nventl n.can. he ni stered. to hu s and,
ot he b EE GFRIpons Sroa Y tar ity Py flfation through
a békité@éllréiaﬁﬁﬁgﬁﬁitéh or Bﬂh&&‘;&@&hﬁ? kedlizihg agéill@seﬁﬂ th@ R dterile
o ically (as wder s, oi ntnents, dr ops),
BPSI'U@QS Whl rCaIl bodisselsed ombsmysedom stbhb Watkieqr other sterile
%ﬁﬁpg %gvﬁpléﬁq%severlty of the infection being
t

reate M enbodi ments of the i nvention, the

| NVel order oPIFIonNdS cfecs ME% lit R eESiaBleA0Rlow the
f or mul at ed by conj u%atl ng W th water soluble
ahsRENtignoF dhe drpe fa cutaneous or intramuscular injection. This may be

accomplished by the use of a liquid suspension of crystalline or amorphous material

with poor water solubility. The rate of absorption of the drug then depends upon its rate
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sol ubl e pol ynmers such as pol yet hyl ene gl ycol as poly
(1-glutamc acid), or poly (1- aspartic acid), as
walemanoidaesl in U S. Patent 5,977,163, the enti rBCT/US2003/026367
contents of mhich are hereby incorporated by
r.ef nce tain ment s
o ST b iy Ml ERHEET S B! S8 g CRRUNARE Bl
AIRRhARNVER!, ablayeddbsoatianof & pmh&rﬁlyfafdhﬁmemtedt dru@foraaki ver
from about 0.001 ng/ kg to about 100 from about
aceoronliskgd ky dissolxinguar suspending kg, drpe &t f@r%bv‘%mfl? dmeﬁﬁblﬁtdepot

o B R0 il RS Rkt AR
po@bﬂéﬂa sddh dligfokjgactfqu%l}@lmuhde Mecbendjhg gporothabatict ofkug to
po@gnerv q@é%ﬂgn r{gqree o e&éc&wgﬁgﬁp %tg:ldl@gga{l légf] éng?rgl%ase can

T T
poggmﬂngsg?sﬁgﬁﬁrgygﬂwbﬁmnnﬁdmﬁz:Eaﬂwymfmeébﬁcmﬁgghemhe
g I peprmed ongisgesmons WRigh AR orRaBbE Witk RSusouth
enbC@érﬁﬁéﬁt@ons@@ﬁre@ﬁ%ﬂ@@nﬂpﬁﬁﬁﬁls‘ﬁﬁMoﬁ’Ere@ﬁéfex\éﬁf ppSditagies

mul tiple admnistrations (e.g., two, three, four
wihicly ean k¢ prepared oy mlmng hhe cqmmnds)qof thisringention with suitable non-

RS20 3 Bl 9RO ST BEa il o

supPSEitIBE AL Whadhl ate &qmeam taﬁibﬁ@t wmﬁeﬁatcms’out Hiypeid aemdyaempswuue
sol utions, suspensions, syrups. and elixirs.

angdhprefosnmel i Hie raetimes VaginplRRvEE and Frlease thyi a&tl‘d%%%@@und
forng, os& AhB forloRg %Hm%gﬁﬁﬁhqnﬁﬁﬁ%@a?lsﬁdef %@eté rfnl'ish e
art suc or exanple, water or ot vents,

pasalend)iahd gramgleagarsu& sohid demagedoime tle wtivh casp@indys m1xed with

| cohol sqQpro al cohol thyl. . carbonate, .eth

at et keine o B PRk G e Costts RGeS i At iy atidium

cithb o Wicalkidn pRESPRhRARA/BE ¥FBilers B éﬁﬁéﬂﬂéﬁ REABLERheDldctose,
(1rn particular, "cottonseed, groun nut, corn, germ

suctdsoglucnssoannitohdné sdigivecs, ¥ bindegls ysn@hr as, for example,

B B Mool ARGl Y580 s

c)Br@icdests suek ks Sliyterol Hﬁdlsﬂq&gtahﬁlg@rgalhts S Sghr-@pS, CAlbium
al so include adjuvants such as_ wett.i n&éa gents

cagbrilals, PoiafyOr tapiacsHapRrdgi Ak Redain g gl godium carbonate,
&) soR¥Bhir @% eRE LA nﬂ?m?@iﬁn %bfdrﬂﬂl@rfﬁc%gfe tors such as

prepar a or ‘exa I nj ect abl e aqueous
mnnanM§agummummc$n$pmmk;ghwanagagnnéﬂmhubdbedwaqhnndwhg

ol e KGRl Sperar ey et oerin SRS kRGP i bepi b 8, and
i) @&&f&@ﬁ@fsh&pasmabé @dlé&n%a@ataqnaﬁg&glunestéa@at@%ﬁ@ b6lyethylene

sol uti on, suspenS| on or enulsion in a nontoxic
elyeolsrsodival layryd sulfase, abil enixidsiibereofo in e lcessrmf capsyles, tablets and

. l,e, as_a sol ution t anedj ol . Anong t he
P@é@ﬁ%#&%ﬁﬁ"%ﬁ‘% %ﬁélg CAH a“%e]‘? 3 § atgﬁﬂl? may be grrpl oyed
are Beli®EompIsRERE oba Sighilak by mdy dsdbe @ffloydSRRMrEin soft and

sodium chloride solution. In additijon, sterile, fixed
hagtiiyled elagioprpsmgsaniag|sych excipients as lactose or milk sugar as well as

high molecular weight polyethylene glycols and the like. The solid dosage forms of

tablets, dragees, capsules, pills, and granules can be prepared with coatings and shells
such as enteric coatings and other coatings well known in the pharmaceutical

formulating art. They may optionally contain opacifying agents and can also be of a
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enpl oyed as a sol vent or suspending nedium For this
pur pose any bland fixed oil can 25 be enpl oyed

WO p@iiti4mgy synt hetic nono- or diglycerides. | nPCT/US2003/026367
addition, fatty acids such as oleic acid are used in

th £.dn . i ni . . .
copggﬂﬁ ﬁx%g ﬁltgﬂf géalﬁz%g tﬁ@%c’u@g f %gécgéﬁgszgﬁg;{ r}%?fef’el?zlg@lly, in a certain
paftiof tHedhtestindl laot) ghtiorallpda belelaged mahadrnExgnplod bﬁermbeddmg

by incorporating sterilizi n mgent@ in the form

cowipaifiprs Whigh can BoHisgdnelndso SianeRs agf Se@esy gah%r
coﬁhﬁié@{ﬁi&g’ é?n%lg%ﬁ%é Is% he @ g@(ﬁﬁﬁ fas ﬁﬁ.l@fs' ih 8oft 3Rd hard-filled

r to us I'n order to prolong
gelahﬂ cafpsubstusin sacld exxgplemfs a$ lnctob¢ enmik sigaalab svetlams Sigbw
the absorption _of the dr m subcut aneous or
mql?&qlagﬁgggtmpg:l ﬁﬂ?@c@?’%s an%%pg y be acconplished by
the Tsechle @orh}B&HﬁHQ cmmh%hcﬂf-eﬁéﬁiﬂ@eb(ﬂ fdh With one or more
anor phous material wth poor water solubility. The

ex¢ipteatsofs rabsicabove. &he@bhd H@am ﬁgﬂﬂ@étﬁ%@éh@@e@ isepsulesspills,

2004/ O [ US
anf LB Ao he RRPEH TH TP Ty Sy ERA B . pg. Teease
coﬁﬂr@lﬁng Bgatﬁ{g‘é ahd b{HefI@oafuﬁgsmvell Bhdéwei fithe ‘pﬁbﬂnacdlﬁioayﬁﬂnulatmg

orption of a parenterally adm nistered drug formis
artabtwg|splsql1 desagg fméb«r Rativg compaunyaaybh admpred Frthgt leﬁst one
1n?arpd1?ﬁent Ve a%lsﬁagg%ls?c]%es@% ?ggggﬁc cfog%.%sfgﬂf@rdgﬁ%%o R¥mprise,
ashd ﬁrﬁ‘ﬁ@l pﬁhﬁﬁé@ a8difiohal sebssansecdthasthan inert dlluents e.g., tableting

pol yl act.i de- pal ygl ycol i de. Dependi ng upon the ratiq,.of
tuycf i o RIS g RIS HEb hapaPeTan S?eﬁ@%%fﬁ iggpegystalline
ceﬁQﬂOXéTq{l ﬂfegﬁ%lE@XPﬁ%)sﬁlQée At Sa pitls Ube B6da g@?&nﬁ%‘a y M comprise

contro I'es "of ot her” bi odegra abl emgol yners
buiffechg dgenio Thep mdywﬁbmllsr)coamm Omlfy(ngmﬁy@ts paibegn algodsorf a

ogl.;{opélﬁﬁ l?l?.fag tl{e&grnféa 1Vz|él Irng%g% Eprgg%mtgllg, in a certain

parttifehe Al tAATRRE, 'obh@néﬂlyt Y SL Y eH ln’iﬁ)h@ﬁ Exiﬁples of embedding
Conposi tions for rect or vaginal admnistration are

coprreidioas Michingp bs usest lin@lgde mhmﬁn@ SHbsERCET BWANEES-by
m xi ]ﬂgsaég'? r&%r}&o{éﬁ a%n@de‘?m'aﬁ’cﬁﬁ}ﬂsﬁgtlem 6{? %ﬂo@ﬁa Bf this
non- a S Or carrliers suc as cocC

1nbé1ttibﬁﬁncl@dﬁ Mﬁtﬂ&}ﬂt@ Ip&stgi yreas.dotiens, gelp,pmmdbm; gohmnns sprays
whi ch are solid at, anbi ent tenper.at

inbaleRfs pepgiehes Hheactiyf ORI Brad T uf}dﬁr ftﬁré e cge‘? gﬂ%‘wﬁha
phéﬁ?é%ﬂlu grvdctcé( otahd cﬁﬁkﬁﬁﬁﬁangfn{%e@&i LN QrERARPOS Whiffeddas may be

forns for oral admnlstratlonlncue
reqmpﬁsh D@hthatmhl fetrm,llamri ba, dromﬁomﬂaﬁjéﬁ drapiarg abn ghrigmplaged as

d dosa fo m xed

gt Witk S ths scrg 08 s PieRion” RlafthlG ORI Sedig e

coRlephh@etheQise GRFrhhsAbrmel thﬁé?s $OebhiAve eetddab®adlantage of
di cal ci um Ehos phate and/or a) fillers or extenders

providingzpngpled daliyery efetcogwound trcihe bady. giugk desrge forms can be

00 8oty 30Y: SishbSl:5 AL Shopdbhath BRG] St U A2 AdsBption

ose, I nates

erigh@drs an 4160 yevisey It@ jucferahd tiie o @f tlmmmqmnd andsaba sltia, The
c) hunectants. such as cerol, [ sintegrati nb
ragg@aﬁt‘t@ copirplledsbygjther p@ggf}/ng %léﬁtq:q; olling membrane or by dispersing

the compound in a polymer matrix or gel.
As discussed above, the compounds of the present invention are useful as
anticancer agents, and thus may be useful in the treatment of cancer, by effecting tumor

cell death or inhibiting the growth of tumor cells. In general, the inventive anticancer
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carbonate, potato or tapioca starch, alginic acid,
certain silicates, and sodium carbonate, e€) solution
WO eq0anti4mg) agents such as paraffin, f) absor ptP@RUS2003/026367
accel erators such as quaternary anmoni um conpounds,
wetting. : : :
e
b soankédtodnehsbeaticon ibtn cdrys, slAndande), dembicdl camtes, colomtand
as talc, calcjumstearate, nagnesiuqlste rate Iig ,
ple -ﬁ%}dg in’s

regjal Gpaediy leakemiaglupg Gpacer.dpelanAma, ZH{ple Lyefona, noy

RS Tpb At AL Gase AGams Espgile mant
naagenfes. [Sekitain eorbpdindrito tie iofendive iantidaarcertagpets aep/active against
be empl.oyed as fillers i oft an Q. hard-fill .
tegemt P gt e (G b htRae PRt 2 e of fopkemias
| I . IR - )
e e e T ke e Sorrg Gosage ™
whasharmcwk or chiolde §rn) anfbwsligneapealasemagpi Inlstill oley
ranul es can be.prepared wth coatings .and lls
er RS ¢ Bpe BoRiRE e B A B o bR oo
kill And/BEinRIA{ 18 Geoi th @ mul fid@t g edsitdnd gelay MDRReNs) M8y certain
optlonalbgépontaln QpaC|fyga% agents and can al sgo, be

erpfodimeEs,\WIp Myeuii \F1BuiPScPCAgeaS 200 372 ASaRst @BeRss Bhichgre

. . i
L e T T
clinic@tly to okt kil anti-hevpasde bganed Tnmtiree cmbbdmntse thedfiventive

enbeddi ng conpositions which can be .used include .
IS PREREPRIATH AP TAYFARE I hnGREEYCh §8|rﬁ%sta@&ﬁﬁ@~§r EiEReopstic

L BL£ 0 ,h8; loyed as fillers in soft

mgcrrl ﬁ%lg {afb |h%ﬁlﬁggdé%¥gglk'§t’ P?ﬁgg’@m es using such
excilpinelhakso &s apprctioted that thd ¢dmpwgds ansphashhceaticalicgpositions

| ecul ar. wej.ght | et hyl ene gl ycol.s and the.like. The
of s FireeiR imstftuceE i ShrbueE Prmthe MtBe tib e
cdufoimid Add SHAemA¢eulBAlI& onPSitithseiah eadmitibetbddoamerenti @ith,
solid dosage forns of tablets, dragees, capsules,

PHSTItp.r subssdugnt nwne ot ke Pherslesised Barappeticsosmedisgs and
N
erhpley phacombestio sgihar will aké ingp acotmnt dompatibilitsof thel desired

dosage for the_ active.c ound may .be_adm xed wit )
thaAPPEies EORE PIOCRBHES 19 e Ar e Aberaeuti eﬁ%gé? be a%hl%vgg-_ ftwill
al®§ be?gfiﬁ@éiate@ﬂfé‘?ﬂﬁcﬁ%ﬁe% %g yEPHafhSiBe FOMM:irS € effe@For the

nor practice, addi Substances other than
sameadisorded (farexemple, gn inveatiNestonmpgund uigyibe adménisterd gohgarrently

AR hGhAL BRSBTS LT SHERLEBRs 5. conol o

afodIstise effeétapl ets and pills, the dosage forms may al so
conprise buffering agents. They may optionally

cont Berrexepals. pihien thempéastos antiraneingants thap magbe aised in
c%nﬁ]‘?ﬂgﬁf’drhkn‘%ﬁ tl{egrﬁiéerﬁﬁg%@c’ean?eg%geﬁ@ Sfﬁl%ﬁﬁé’sg%ﬂrl{%@%@ﬂ{l %g‘iéd%)

or pre certai

sirfére Shilioderdpya@t butewaRamblés, -adatids)] myieon BB ediotherapy,
anpl es of enbeddi ng conpositions which can be used

eleeteinhtanpradiptherany. susben thawepy bischythexany, and systemic radioactive

isotopes, to name a few), endocrine therapy, biologic response modifiers (interferons,
interleukins, and tumor necrosis factor (TNF) to name a few), hyperthermia and

cryotherapy, agents to attenuate any adverse effects (e.g., antiemetics), and other
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20 Dosage forns for topical or transdernal

adm ni stration of a conpound of this invention
WO pata70i Nt rent s, pastes, creamns, |otions, geCEPS2003/026367

powders, solutions, sprays, inhalants or patches. The

active co n .| dm xed under Iyl kL
et SRR AGR ks ol MGl B Bl A G
(niRBbedhahias ashl@bhinbveasil, @yclyphbehsmak, Mejptatan, Hfesfamid,

Opht hal m ¢ faormul atjon, ear drops, and eye drops are
angfmeiabolies éMsthotieyata) purine HEaAgFISH and; m’rmﬁémg aBiggoRsts (6-

el i i ’ . Con

MeRlepiobiy s ro il CRRRLIY Gt PinEE SPndle B
(Hablastine£Vaded stihea¥iantlhipe, Biclityxel) iodetagely potlodlyllethxins

del i very of a c¢conpound to.the dy. .Such_dosage rns .
(Eéeppsige. Iringigeaty 0@9@%}%%@%@ gfsg%gh@mgB %@ygma&@mcm%
nigeséu%s P ARRIsHAE tﬂo&&msﬁ{%é}g@bfgahﬁqonse@%ﬂn%ﬁg E PRI Rnzymes

e used 'to Increase the 'flux of the conpound across
(Adperagiase), afiddroBomnest(dawmanifing Leaprolidd, FéutathideeintdMegestrol), to

i ot AdP T oo e AR rRn o ed et GRGRELER
ht@ROW R AN BICETPAUIRI S He HIIR ap;sfae&mncbmg?mm%m are
y

useful as anticancer agents, and thus e usef ul

higpy//wiver-fdn. gavieercageer istiranpy/htey, pad The Ylardedanuae |
SRR, FP e e B P hi0h by Syl o

reféeddedS2003/ 026367 agents are useful in the treatnent

of cancers and ot her proliferative, disorders, .

i ncl wdtiHgnothgyaspaels theiprgseridnyeatign alse Prevadrserphagpageptical pack
oﬂﬁf'&ﬁx?pris?rﬁg‘ SheC RS coﬁtgﬁn\éﬁs(fﬁied%ﬂlc&{e’ or‘iﬁ’t%r@ Jf dngredients of

rectal” cancer, [eukema, lung cancer, nelanons,
thephérinplceutiopbémnpositivms ofidutghventien, ang ip bartrn cmbediinants, includes

capcer, . pancr i c_cancer rostate cancer, .and .
orgfbgiera Bt o iRt 400 &5 a8 o BRiepp 1y, Optionally
aR0096d FBRtsBeh ERaThOYHRbA BE a ABtiELIANRE forMIRBIcEibad By a

active against |eukema cells and nel anoma cells, and
goverrgnenta agendyuegylating the nianbichies Lsoer sadaMamhagmacepicay. |

i.d.. i [ ' I I.C
iR SRR oAU R G o BB PR P sl or
hiigim&miaieati®l.i gnant nel anomas. I n still other

enbodi ments, the inventive anticancer agents are

active against solid tunors and also 10 kill and/or

Walaygla] he growmth of multidrug resistant cells (VDR
E?QHAE‘;EST%n certain enbodi nents, the inventive

anti cancer agents are active against cancers which are

r esi ‘Sheargpresentati veegxakaplasrwhieh followowe inderded dgbelp dllustrate the

.whi.ch have been,.fau not .t o, r.espond Llinically. to
RGP RRO0R PR CrnEb s Bt e dyBRr e Sqnstu oy Bmictnd Rope of
tiRIRRAl6® Nindeed, RaribvARifivRiond Bf ihe aReRtioR 8RN R fiither
acti ve agai nst cancer which are resistant to other

emhedimaels preasaf & additinngp dage shasandggserheddiersjeitl become
aép%re%t to AR Aéél?é&%g)thehiﬁ T th% ﬁhlscf%n'[’e%tsa&%tﬁ %'o@ﬁrﬁ&ttiﬁ?i%lding the
e conpounds” and ‘pharmaceutical conpositions ~of €
epigiewhich ¥eihtw aml a fefbenesinb deedidnrific and paant 1nerature cited
th [ hat is, th .
herei%r ? slh%afd ﬁmﬁer ﬁesapprec?ated that the contents of those cited references are
incorporated herein by reference to help illustrate the state of the art. The following

examples contain important additional information, exemplification and guidance
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conmpounds and pharnmaceuti cal conpositions can be
adm ni stered concurrently with, prior to, or

wGivgep4esit t o, one or nore other desired therB@EUS1003026367
or nedical 20 procedures The particul ar conbi nation

aof . th era [ -0 e
wiftEp SRR e O PR A Tt PRETH I Sk 3B and
eqaRARaAtsithérkéft y of the desired therapeutics and/or
procedures and the desired therapeutic effect to be
achieved. It wll also be appreciated that the
t her api es enpl oyed may achieve a desired effect for
the same disorder (for exanple, an inventive conpound
may be adm ni stered cdXBMALEFIChFIORS W t h anot her
anti cancer agent) or they may achi eve different
effects (e g. control of adverse effects). For
Exavaplg|1s .: 9 1/0-6h d 8 enothilones s t hat may
hgancer
be R EkE 894%%% h%#‘*hé%“. %ﬂﬁaﬂﬁ%%é&@fﬁ?'ﬂ%ﬁ
des@dlicpbihttoay, 2(6—11111ﬂmuf0 raheW16>dahypdred 2,13- dreaﬁbtwpoﬂ)done B, 26-
neut ron bean1rad|otheb; l ectro

tnﬂaan%ﬂab?réﬁwxye,@f)aw@ﬁe dab%»%‘g?%’éﬁ %;ﬁamologwal

te m&geg (g%@ ive isotopes, to nane a few),
en ocrlne t rapy bi ol ogi ¢ response nodifiers

(i ntﬁuémmnlsierwamee roif epithiienes avede prgpared ae@te@‘@dgl\feadhﬁ) r

n;‘@ W%%&%@dghﬁgﬁgréggé{%%@lgg of o(gtéé/r QRGERY: agents

Wﬁl’i‘ﬂh&'ﬁ% dubSttuti Y '&ﬂh?[ .; BB 200448484 78.; J. Fluorzne Chem.
PCT/ US2003/ 02636 5); oved chenot her apeut i c drugs,

19999 dNavgnah B AmoYang, fi Fisday Y. RalMa,Calraln§-» doggleumis, D.;
chloret C C e
St%/%nrf (,e "Prpﬁ%ogﬁal?ﬁ SVl? 5@@%9%& ]f(%oﬁl ﬁ&?@é’ﬁ[}{?%n@ Navone, N.
M( Kzah&wtcmmatheb Phpwmieed. 2001 a¢R3i1 81386 2sadh py whivhds ireorporated
ant agoni sts (6- Mercaptopurine, 5-Fl uorouracil
hergip by sgferedce)Genci t abi ne), spindl e poi sons 5
(Vinbl astine, Vingristine, Vinggelbine, Paclitaxel,
Docet axel ), pod Ptoposi de, [rinotecan,
Topot ecan), anti bitotlc [ B8l eonyci n,
Mtomycin), nitrosoulfea @fbrnustl 4¥rust i ne) ,
inorganic ions (CGs : enzynes
(Aspar agi nase), and Leuprol i de,
FI ut am de, and Megest BﬁMI For a nore
conpr ehensi ve di scussi gf updat ed *cancer therapies
see, 10 http:// W [feidepddi h. gOY s Bebep&t of the FDA
approved oncol ogy drugs at

ht t pT9 mmhmrnepvg)dxi’/ siesopghinie ke advagtagstof advghln convergent route
rec%rﬁ{yg/g } gx&‘ed'}@o\}# lab Sf%%’o%%% Ghd %&ﬁl?%;ms 3))? gﬁotgﬁgﬁe A (B re

détgliydesnseEpd B) &t ltdu’te 1@ rd@pbBr(l Apegt 3) (Bnewm é@ehin H,;
i nvention_al so provides a pharnace

Narts on. aleo plovides, & RIar TRceut gal, Rk rdd: Ohoruic,
¥, Mlﬁ}eﬁk t§‘j3f}' ?&{e eALANES. 9602 t]bﬁ(?ﬁ?@%@@@%@?‘ Rftkin, A.;

conposi I nvention, ‘and in certain
Neartersiny @ik sBisivas, | tdésou, T.C.; Damshefsky S.J. J Org. Chem. 2002, 67,

7737-7740; each of which is incorporated herein by reference). In that synthesis, we

introduced a flanking viny! group to compound 4 via a stereospecific Stille coupling of

a vinyl iodide precursor 3 with tri-n-butylvinylstannane. Ring closing metathesis
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an additional approved therapeutic agent for use as a
conbi nation therapy. Optionally associated with such

w@ooaisles (s) can be a notice in the form preseCT/bem09§26367
a governnmental agency regul ating the nmanufacture, use

r. s ) r t
oy FERT It BRIRE B8 ot 25 LR SR B b iR BB i 5,
regosetedtiot diimideadwatiohni stration. EQU VALENTS The
representati ve exanples which follow are intended to
hel p iIIustrate the 25 invention, and are not
i nt ended to, n to, limt
t he scope of t [ nvengyﬁtﬂ.QMT ngg% bé#?%bus
nodi fications of the invention and many further
enbodi nents thereof, in addition o those shown and
descri bed herein, sl | becone remty to.t hose
skilled in the mthe full Y ofortdi s
docunent, i ncl uding eomxanpl es whi
references to the scientific anlispa
cited 30 herein. It slould further bed
the contents of thos ited referencés
i ncorporated herein y reference to helpsillustrate
the state of the art The foll owi ng exanples contain
i mportant additi onal*FM™¥r mati on, exenplification and
gui dance 39 WD 2004/ 018478 PCT/ US2003/ 026367  whi ch
can be adapted to/tRe practice of this invention in
its various enbod|NEq S and equi val ents thereof. 5
EXEMPLI FI CATI ON  Exasp 2°oBynt hesi s of
9, 10- dehydro- 12, 13- dgso .oathllones Thi s Exanpl e
descri bes the synt hes ans-9,10- &5“@8%0 12, 13-
desoxyepot hi | one B,
26-trifluoro-trans-9, 10- deﬂ?dro 12, 13- desoxyepot hi | one
B, 26- 10 trifluoro-12, 13-desoxyepot hilone B, and
12, 13- desoxyepot hi | one and bi ol ogical testing of
t hese conpounds. Fluorinated derivatives of

epot NitéAiasyvaseie dacepatethe %f,?ﬁithkg?@ beIb (Fckeane teAlkylation of the
enhanced pharnmacoki netics and c enntherapeutlc i ndi ces

PrevioBln &poﬁé@l tihiym enelgemtd (Chappelk Midi Hachelps i {68 oty
Ky,
Dby, 83, 658 2. 200, 2159365 ncdrported Helth b efgrence)
with iodide Ealgnihbsized. fronveher krowmi dcohdl 16 uShe PefH sn methy@ne
P b, XK. L t ... Ni.cal K.
onlortdeiaBied vin Moo and et it srlectbity Gadch &8T5 pgiipound
9 48s advhdcRB: thI%é‘QtF\P@tfo WisGRowvE. ARGARPRYS AlcBhpliSieadiitflordyt

reference). --
methylmagnesmm bromide to the Weinreb amide linkage of 10 failed. The breakdown

at ire—»
} at ed t hat

of this reaction was attributed to the presence of the iodoalkene linkage. However we
could accomplish our goal by changing the order of these two C-C bond forming steps.
Thus, reaction of 10 with vinyltributyltin under Stille conditions could then be followed
by addition of methyl Grignard reagent to give the desired ketone 11. Condensation of
ketone 11 with phosphine oxide 12, followed by deprotection of the triethylsilyl ether,
afforded fragment 13 in good yield. Esterification of the resulting 13 with C1-C10 acid
fragment 14 (Biswas, K.; Lin, H.; Njardarson, J. T.; Chappell, M.D., Chou, T.C., Guan,
Y.; Tong, W. P., He, L.; Horwitz, S.B., Danishefsky, S.J. J. Am. Chem. Soc. 2002, 124
(33); 9825-9832; Rivkin, A.; Njardarson, J. T.; Biswas, K; Chou, T.C.; Danishefsky, S.
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To reach conpound 2, we sought to take advantage of a
whe@hly4conver gent route recently reported frpor/U82003/026367

| aboratory for the synthesis of epothilone 490 (6,

I ?é?)y dr-pdso ozEBﬁ 7%'7 %4%01 “éogg&%eﬁ %@%ﬁa ﬁ_}ref%&@&g& ﬁ-)lded the

rson

deduteB 15, @hm/ éil%ld:(Sch@dam) Y Tong, W P.,
Horwi t z, Danlshefsky, S.J. J. Am Chem Soc.
2002 124 (33) 9825-9832; Rivkin, A ; 25 N ar darson

Org ChSImSV@SBﬁZIkg é%‘ﬁ%&%% ‘gllf/s V\,flu ch |s .

|ncorporat ed h ein By referepncg). In that synthesis,

i ntroduc a dkanki ng vi il wEf o conpound 4
V|aaster eC|fJ,c t i13de Scquplli ng » a Vi nyl
i odi de precursmr 3 withrfri-n-fBut l vi nyl stannane. Ring
cl osing netathesis 40 WO 2004/ 0184%&,PCT/ US2003/ 026367
foll owed by deprotectigon led te 6, which was then
transforned to dEpoB (1) vig a regu\;,mel ective diimde
reducti on. I\§k§:he s Synt hgsgi emsf thilone 490 5 1
N~ | OTES OTgoc 3 W4 REvinyl NI C-f
O'"'OH > dEpoB (1 OH6>At t enjji on vva irst directed
to the synt heS|osl 15 (Sghepe~at). APkyl ation of the
previ ously reported fithium &nolate of 7 (Chappell, M
D.; Stachel, S. ; Lee, C. B.;S~Da |§hefsky, S. J.
Og. Lett. 200 11), 1633- . or at ed herein

by reference) J10 i g h Lodide,de(syn Si ¥¥ r om t he
known al cohol 16 usi 6“?’!\/&—"—?—»%&9

14
75%
E OTroc
13 '3 15
H
e
| >
1“ "CF3 ] 3
16 8

(a) LHMDS, ~78 °C, 78%; (b) i) HOAC:THF:H,0 (3:1:1),
i) CH30NHCH3 AlMe3 i) TESCI, imidazole, DMF,79%
overall; (c) i) Vinyitributyltin, Pd(dba), DMF, 80 °C, 3h
43%; i) MeMgBr, 0 °C, 94%; (d) i) n-BulLi, THF, 78 °C,
30 min., i) 12, —78 °C to rt, 81%; iii) HOAc:THF:HZO
(3:1:1), 94%; (e) TMSI, CH,CL, 0 °C, 92%

Unfortunately, attempts to carry out the ring-closing metathesis reaction of 15
using the second generation Grubbs catalyst (Reviews: Grubbs, R. H.; Miller, S. J.; Fu,
G. C. Acc. Chem. Res. 1995, 28, 446; Trnka, T. M.; Grubbs, R. H. Acc. Chem. Res.
2001, 34, 18; Alkene Metathesis in Organic Chemistry Ed.: Fiirstner, A.; Springer,
Berlin, 1998; Fiirstner, A. Angew. Chem. Int. Ed. Engl. 2000, 39, 3012; Schrock, R. R.
Top. Organomet. Chem. 1998, 1, 1; each of which is incorporated herein by reference)

in methylene chloride led primarily to apparent dimerization of the starting material

(Equation 1). Given the fact that the RCM works quite well in the related setting of 5 —
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chloride) afforded 9 in 78% yield and high

di astereosel ectivity (>25:1 de). Conpound 9 was
wa@ewanesad i n three steps to 10 as shown. AttenptBEUS903/026367

acconplish addition of methyl magnesi um brom de to the

Wi n [ of
6 Py e B MR e P R TREk A
triflastealekgngroupakage. However we 15 coul d acconpl i sh our
goal by changing the order of these two C C bond
formng steps. Thus, reaction of 10 wth
vinyltributylgdin under Stille ditions could then be

followed b ition of net ignard reagent to
gi ve the desited ketogme 11. Contefisa ign of ketone 11

wi t h phosphi ne ox[dg &ESfol |l owed b e ecti on of
the triethyl gjd 1 et af»for ed frag t (@3 i n good
yield. Esterificati the resubhs with C 1-C
10 acid 20 frag Binekas, K :

Nj ardarson, J. TiI; ChgTBJpel |, MD., ou,Tm?. C., Quan,
Y.; Tong, W P., Hg, L.; Horwitz, S. B, Danishefsky,
S.J. J Am Chem Soc. 2002 124 (33); 9825-9832;
Rivkin, A ; Nardarson, J. T.; Biswas, K Chou T.C. ;

e ot AN G5 SRR et

hefeleht (Q]Vth& abgranea: t Beshidvitged shesddigta dabor $Had&%
Suy| eld (Schene 4). Sclﬁgﬁn%% Lﬂynt he;g}eof nﬁa RCMO e
u

bepresothe BEM EeacmEeentyrrgd heitriffugromethy] gppnp Acregdmgly, we3

el P DB TR, TFS e o gy o T
wdild Present the trifluoromethyl group in the context of a 17-membered ring
containing a shipped (1,4)-diene.

18 19

The synthesis program directed to 19 commenced with the preparation of
compound 21, which corresponds to the O-alkyl sector of our proposed RCM substrate
(Scheme 5). We began with allylation of 10, this time under radical reaction conditions
as shown (Keck, G. E.; Yates, J. B. J. 4m. Chem. Soc. 1982, 104, 5829; review: Curran,
D. P. Synthesis 1988, Part 1, pp 417-439; Part 2, pp. 489; each of which is incorporated
herein by reference). This conversion was followed by reaction of the alkylated |
product with methyl magnesium bromide, thus affording the required ketone 20.
Condensation of this compound with phosphine oxide 12, followed by deprotection of

the triethylsilyl ether function provided 21 in good yield.
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H~QIES el -~1 14 | CF3 1 3 16 8 Olroc (a) LHWVDS,
-78 C, 78% (b) i) HOAc: THF: H20 (3:1:1); ii)

wWCkBORHAH3, Al Me3; iii) TESCI, im dazole, DV, P@RY$2003/026367
overall; (c) 1) Vinyltributyltin, Pd(dba), DW, 80 C

A DS s RS Al i T 7o

HOAc: THF: H20 5 (3.1:1), 94% ¢e) TMSL, H2CI 2, 0 C
92% Unf ort unat atfenmpts t gl garesy t he

ri ng-cl osing ne %T |sr gactiofp of |1 b§is,ingthe
second generatio bbs—-catal ys§ (Revi G ubbs, R

H: MIller, S J. F GC

’10 I CFG bb

CFg:heﬁn es. 1995,
28, 446; Trnka, T.

H ACC. C_hem Res.

Chem st;ry EEJI.: i:u
Fiirstner, A Amngew.
3012; Schrock, R R

A.; Springer, Berlin, 1998;
enh Int. Ed. Engl. 2000, 39,
Organonet. Chem 1998, 1,
1; each of mhlch i S, Nnc porated herein by reference)
i n nmet hyl ene chlorlJe led. primarily to apparent
di meri zation of the &Crfing material (Equation 1).
G ven the fact that the RCM works quite well in the

related setti n% @/% Ky @bty 48N \W02004/-0 L8448 i)
PCT/ US2003/ 026 6e°C, voes; (n)a)tur:&tuhyrmt-wmbw ed the

failure in them o %ﬁ%g W@A‘b%%%b“of t he
trifluoromet hyfaﬁ?fﬁ'g A § N | o OYES O R F3C /

G ubb
co nj é%%réﬁ‘?ﬁi‘%fl t"‘f’ﬂé1 tg%g rcﬁ@rﬂcﬁi frg %FB mﬂﬁl@é the pr OPOSGd
RUSShdeiborfs ’ws% y@r@ﬁsﬁaﬁ@w H‘df)ﬁl‘} mQHlsth?e @ﬁasﬂr{geaosmg

reacti on, mg evi at ed @zp |ng acar bon
mefthesis redgionethS could Rentqomdisheshnsingnthe second geheyation Grubbs

cgtgllygtlnlil %{ealmfetn%yclhloq 2URs m'%t%g %58%'0?%19/ donversion of 5—6, the reaction
provided exclusively the trans isomer 22 in 57% yield.® Finally, reductive cleavage of
the trichloro ethoxycarbonyl protecting group with zinc and acetic acid, followed by
deprotection of the TES ether with HF-pyridine, provided the desired 19 containing a

trifluoromethyl function at Cj, albeit in the context of the 17-membered ring series.
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undert ook a synthesis of 19 (Equation 2) via the
ring-closing netathesis of 18, which 10 woul d present

w0 b@4018478 uor onet hyl group in the context of aPCT/US2003/026367

17-menbered ring containing a shipped (1,4)-diene. N
~HfES ,OH 7 oNe) 18 19 15
The synt hesi sé:%r Bngréérg)é}téé%stzeﬁf g&ﬁéggé{nﬁenced W th
the preparation of conpound 2 whi ch corresponds to
the O al kyl r jof our prog ubstrate
(Schene 5). th all yNat¥o Ifiesthis tine

under radi cal n [ tio (Keck, G
E.; Yates, J. BF Eﬁbe&] 5F 04, 58209;
review. Curran, P. SyMthesis 1, pp

417-439; Part 2,21pp. 48975%ach,f " whi
i ncorporated 20 herein by reference). This conversion
was followed by reaction of thewe {pated product with
met hyl magnesi um brom de, thus & rd@dﬁ&ﬁ@p required
ketone 20. Condensation of this” &empbung,wi th
phosphi ne oxide 12, followed by protection of the
i)ed 21 in good
004/ Q18478 PCT/ US2)D03/ 036367 Schene
ek, Adoagnment Plcges MeO- OTES
F12 F

yield. 25 43
5. Synthesis of

OT[ES o a + 1 ; F3 (a) i)
Allyltributylti HEZG TRIF 4% i)
MeMgBr, O C, 93% YWL)\i¥P 123%n- BuLi” 278 C, 30
mn., ii) 20, -78 Cltd™t, 85% iii) CTFHF: H20

(3:1:1), 98% (erJIMSI, CH2C~-, 0 & 92%
Esterificati on of3REMefPtefioutirpentt@izz)C 10 aci d fragnent
14, provided the proposed
Synthetic 19 was evaluated as to its cytotoxic activity. As shown in Table 1-1

below, direct comparison of the previously reported [17]ddEpoB (23) with 27-F3-
[17]ddEpoB (19) indicated that the new perfluorinated compound possessed a
comparably high cytotoxic potency.

Table 1-1. In vitro Cytotoxicities (ICsp) with tumor cell lines”

Compound CCRF-CEM | CCRF-CEM/ VBL
(ICso (uM)") | Cso (uM)*)

27-F5-[17]ddEpoB (19) 0.068 0.191

[17]ddEpoB (23) 0.040 0.126

[16]ddEpoB (6) 0.020 0.068

“XTT assay following 72 h inhibition. CCRF-CEM is a human T-cell acute

lymphoblastic leukemia cell line. The CCRF-CEM/vpr100, CCRF-CEM/vym; and
CCRF- CEM/taxal cell lines all overexpress P-glycoprotein and display a multidrug
resistance phenotype to MDR associated oncolytics (Ojima, I.; Inoue, T.; Chakravarty,
S.; J. Fluorine Chem. 1999, 97, Newman, R. A.; Yang, J.; Finlay, M. R. V_; Cabral, F.,
Vourloumis, D.; Stephens, L. C.; Troncoso, P.; Wu, X.; Logothetis, C. J.; Nicolaou, K.
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5 RCM precursor 18 in 75%yield (Schene 6). Happily in
this case, the ring-closing netathesis reaction of 18

weowkaidaes acconpl i shed using the second gener aPCDES2003/026367
G ubbs catalyst in nmethylene chloride. As in the case

C o{\la{fgr?e &P %ﬁcﬁrk@‘%@e@ndﬁ’h 6Phc'iij;@§52e Q@%}'_/ o 3 1oL %ﬁégﬂ of which is

‘excl ustve e trans | soner
inEdrpatated hereta by taferenad)eavage of the tri chI oro

et hoxycar bonyl protecting group with zinc and acetic

aci d, foI | oned by 10 deprot ection of the TES et her

Loy i d th
s el i SRS i e S5t i ile SRR
5  cy@dtokia %cﬂﬁ%ngfﬂﬁﬁﬁl@ﬁy ﬂhﬁé@rcﬁﬁ Erie%ohc ﬂégr‘i@tﬁﬁ@ﬁidﬁbkaﬂ fidbuse
PCT/ US2003/ 026367 _ Schene 6. Synt hesi s 27-F3- ddEpoB

plasnay showyer) 19T besptally morepsiaple thiyngs thapargnt 237 F£xpegyre gf

esPPfR e M gt Bvo Waehiotd Eypdthigh sk etho epfRupbatfas
witBi%30hiaates, Mtie@pdthzldne 23 réthainddembRiyeintaoti s$iyice pharmokinetic

synt hesi zed) Synthetic 19 s eval uat as to its
isgipe areoiely Rdeichtieg] in fae ahtiss of patspetialone agsnpes e, we

1 tafld BECELS o af o )reviously reported
0 {h]? %nEpg (ZS%thviet 02571’?1%%- [ 17] ddEpoB (19) i ndi cat ed
t h at Thmafnﬂm\is pﬁZtﬁ-FudEpnBt(k)cbO@hh’tpﬁmdmpbsi@észimmh'ahly

Xi C
SRRl RSl ot
( @FeMl apfdeMs ofBlmildrlc le(x Hould §28 4s' kY)rmildling blocks
F3 [1 ddEpoB (19) 0.068 [ 17] ddEpoB™ (23)
(S@h@n@) 7D Weenvisioned that the acyl sector 25 could serve as the polypropionate
15  domain and the alkyl sector 21 or 24 would be prepared as previously described in the
introduction. The union of the two fragments 21(24) and 25 would be initiated through
an esterification and consumated via a subsequent ring-closing metathesis. Finally,
cleavage of the protecting groups would provide the desired analogs 28 and 29.
Chemoselective reduction of the 9,10-olefin of 28 and 29 would furnish dEpoB (1) and

20  the desired 26-Fs-12,13-desoxyEpoB (2).

Scheme 7
TES /(\ \ S O
5 JOTES
tep& J
N 0
& OTBS
R: CF5(21), Me (24) 25 R: CF;(26), Me (27)

trans-9,10-dehydro-12,13-desoxyEpoB (28) 12,13-desoxyEpoB (1)
26-F3-trans9,10-dehydro-12,13-desoxyEpoB (29)  26-F3-12,13-desoxyEpoB (2)
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[ 16] ddEpoB (6) 0.020 0.068 10 aXTT assay follow ng 72
h inhibition. CCRF-CEMis a human T-cell acute

wo govplocdarast i c | eukemia cell |ine. The CCRF- CBMTBED0$)26367
CCRF-CEM VM and CCRF- CEM Tol cell lines all

oo SRR EIS 0P KD LRSS UR T B ftor 25
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25 37
Reagents and Conditions: (a) LDA, THF, =90 °C, 79%; (b) (i) TBSOTY, L f
2,6-lutidine CH,Cl,, —40 to 20 °C, 97%, (i) 2) p-TsOH-H,0
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complex, Et,0, —78 °C, 92%, (dr = >20:1); (d) () TESC, imidazole, DMF, = TBS
0 °C to rt, 99%, (ii) Hy, Pd/C (10%), EtOH, 83%, (iii) TPAP, NMO, =
CH,Cly , 93%, (iv) MePPhgl, n-Buli, THF, —~78 to -5 °C, 78%; (e) H R
TESOTY, 2,6-lutiding, CH,Cl,, 0 °C to 1t 82%; (f) (1) TBSOTT, 2,6-lutidine, =
CH,Cl,, 0 °C to 1, (ii) sat. NaHCO; (aq.), MeCH, THF, t, 99%. 38

47



R CF3 (21), Me (24) 25 R CF3 (26), Me (27) ,OH OH

Steps | o0 0 OH COH trans-9, 10-dehydro-12, 13- desoxyEpoB
W@ 28)/01878.3- desoxyEpoB (1) PCT/US2003/026367

26- F3-trans-9, 10- dehydro- 12, 13- desoxyEpoB (29)

26- F3-12, 13- desoxyEpoB (2) 46 WO 2004/ 018478

PCT/ US2003/ 026367 The synt hesi s of 1 and 2 commenced

with th rep a Iy 425,
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di astereoselectivity 10 (dr > 20: 1) Zang yPesd (869 .
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A1 (i, Riely, 26 (U-CBuREHIby  depr ot ect i Qn C@f iﬁé( E% ;
eQSKRifMe RxOW@E i on of the resultant wmer'm&mmshgadg@@wnester)

2 Pr o i ded the corresponding al dehyde, whi rrwa:, tren

duct 37 15 (14

whi ch wa pon
Spectral a
i denti cal

ed to acy| sept
efHsomat ogr ap oerti es jof 38 were
t® previously obta ned material| faom ot he
prograrrslnDr Srgas s). Sche

.| .abor at opi ﬁ% LScrii pps)

S. e dm@ %@g o) 2/0 6); 39 %lv‘e —H26 (P/I‘) _Op Whitejpprorogsd compound

30 B*E‘g‘% B F((B TBS IR T s 59.,) wankal)_:~nHI <
u_OBn TBS s

) @
& g :
OH | KOC-N=N-CO,K N OH
Y ACOH, CICH,CH,CI
Rl 45°C Rl
>

R'=Me, R®=H, ( 28, 77%) R'=Me, R?=H (1, 60% + recovery of starting material in 36%)
R'= CF,, R?=H (29, 79%) R'=CF3, R®=H (2, 37% + recovery of starting material in 60%)

R' = Me, R?= OH (57, 77%)

The ring-closing metathesis reactions 26, 27 and 54 were then carried out using the
second generation Grubbs catalyst in toluene, which provided, as in our earlier study,
exclusively the irans isomer 392, 40a, and 55 along with the corresponding side

10 products 39b, 40b, and 56. Finally, deprotection of silyl ethers with HF-pyridine led to
the desired compounds 28, 29, and 57. Spectral and chromatographic propertiés of 28

were not identical to previously obtained material from the epothilone program in Dr.
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20 CH20Cl 2, Ctort, (ii) sat. Na

F The fillosnimto 29, Moumd hamlmwvaﬂ@abe a3 0BG 1 cell
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conipburkia ek ibitpd Righ eyttt akiatiaity aginstlaeBpiest dﬂé@h&ﬁlve and resistant

Schene. 9). 5 Schene 9. HO O Mesh Mes (10 nol
t\l,(n,lweg lingi Qireqt ppsaparisrp of 2HMES thy puevionsly mporte@vdﬁpqzﬁ ®

ek GuR iR gt g ety il et gl By

R22 H ( 26, 79% 53 (Rl=Me, R2=OTBS) R= CF3, R = H
( 27, 70%ablRl-2= J;wezmezytaoﬁwiss (%) WidVouiioneRsihes) O

1T L , Jom
28 29 dEpoB (1) 57
CCRF-CEM 0.0014 0.0035 0.0036 0.00051
CCRF-CEM/VBLq 0.0065 0.0210 0.014 0.0106
CCRF-CEM/Taxol 0.0017 0.0057 0.0057 0.00073

“XTT assay following 72 h inhibition. CCRF-CEM is a human T-cell acute
lymphoblastic leukemia cell line. The CCRF-CEM/ygL109, CCRF-CEM/ym1 and
CCRF- CEM/1axq cell lines all overexpress P-glycoprotein and display a multidrug
resistance phenotype to MDR associated oncolytics (Prié, G.; Thibonnet, J.; Abarbri,
M.; Duchéne, A.; Parrain, J. Synlett 1998, 839; incorporated herein by reference).

To improve the overall yield of our synthesis of 28, 29, and 2, we decided to
carry out the RCM reaction in the absense of the thiazole subsituted olefin and in so
doing avoid the formation of the undesired side product 39b and 40b. Deprotection of
the silyl ether of the previously reported 42 and 20 provided hydroxyketones 43 and 44.
Esterification of the resultant hydroxyketones 43 and 44 with C;-Cy acid fragment 25
provided the corresponding RCM cyclization precursors 45 and 46, respectively
(Scheme 10). The ring-closing metathesis reaction of 45 and 46 was then carried out
using the second generation Grubbs catalyst in toluene, which provided, as in our
earlier study, exclusively the trans isomer 47 and 48 in high yields. Installation of the
thiazole moiety gave 39a, 40a, and 55 in high yield. Deprotection of the two silyl
ethers with HF-pyridine led to 28 and 29. Finally, selective reduction of the C9-C10
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41 OH 39a (RL =M¢, R2 = H, 38%, 39b (RI=Me, R2 = H,

629% Dr. White's proposed conpound THE (1:dine,
wWamiRIsAGF3, R2= H, 22%, 40b(R1=CF3, R2= H, 6POH/UTIE3/026367

(1:3) '* 0 Ctort 55 (Rl=Me, R2 = OIBS, 27%, 56
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and 55 along with the cogcpspergi ng side 10 products
39b, 40b, and 56. Finally, deprotection of silyl
ethers with HF-pyridine led to thg.gesiked conpounds
28, 29, and57. Spectral fgnd chromategraphic
?ﬂﬁﬁrtles 2‘8 wer e bhg@alc &, YPr Vi O ot

i onemoms ogra

. toluen
[®bor gfories e)»|0ﬁ§

Wi te thought he had syn i,@@é 28 however
42R3I/&;adverteﬁtt§| 9,e made the 1Z, 13E i soner 41 instead,
20.rR3A] ch woulath=ekplsai n t he p‘ogﬁ"”_ B0l ogi cal acti virt Mhes%o
observed. Consequently, we aﬂ:’el ‘the first one® 6 nabe
synt hesi zed 28 and tested this conmpound for its

antitunor activity. 5Thefu||y synthetic 28, 29, and

OTBS

n- Bufl'a‘bl e 1-

-78to—1g| |O)B : .
o Ceb o L nes.

B\f” i stant ‘
T the preyfayusd vy reported 3
t he new conpbund possesses nearlly three tines nore

potency. 1QrTable 1-2. In Vilra Oubot oxicities (4,658)0m%
Wi th tunpofa@elf.®bnesa. Tun®drrR=Cel$e%Li nes | C50 (MeFs %%

TBS

\OTES t-BuCK, THF

~7810-20°C HF-pyridine
R —_— —
. THF
\J\/PmBua 0°Ctort
TBSO of OTBS OTBS
47,R=Me 55, R=Me, 61% 57, R =Me, 88%
48,R=CF, 58, R=CF,, 74% 59, R = CF,, 96%

With compound 28 of rigorously proven structure in hand, we were surprised to
10  find that its spectral properties were not congruent with those previously reported for a
compound presumed to be the same entity. However it is clear in retrospect that 28 had
not been previously prepared and, in fact the whole family of (£)-9,10-

dehydroepothilones reported here is a new class of compounds.
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R QRr earlier 810089, excP¥ely t RO0Zans i soner
4EP<a1ﬁ62948 in high y0é038. | nsO&RLGti on 6f006He
t hi azol e noiety gave 39a, 40a, and 55 in high vyield.
Deprotection of the two silyl ethers with HF-pyridine

“Kad' dsenyd8ll@vidg 29 h ifthibalony CCRELEEM i¥ @ hufuat-tdNacdfe t he
C9-C 10 49 WO 2004/ 018478 PCT/ US2003/ 026367 ol efin

lynplablpstic lenkenaigrael digendin § (RSO EM/ ¥ Résoo £elh ige 15 restptant to
MOST sly corroborated by its

z# y.éﬁﬁséﬁgg%nvef%?%%H%%H1 The total synthesis of
1 has been very substantially sinplified relative to

evi ousl r i ced. routes. the .use of th

iy P Gon i G i i aPo O3 .28 98 3P (Bpo 2-
41) acio8y 4 Bhg of v%nbﬁsf §5e§1§f9ﬁt%%%oﬁﬁﬂeéﬁbﬁéﬁnﬁn‘ﬁtmn of the blood
reliance on - hyl - 4- pent enal whose synthesis
plasgaistaddity ph 1e$a/w d9-SHI eanigerars ot instanes theSedeathy dmnbed

(ﬁ)s A%,&ﬁ dg?ysdr(tél:d) Wﬁ%e‘?ﬂ%@% %Eps atCC %2) Qﬁuﬁgvery poor

plasma stability with respect to lactone opening. It is this plasma instability which has
stifled advancement of (£)-10,11-dehydro-dEpoB. By contrast, on exposure of 2, 28

and 29 (Epo 2-4) to murine plasma, we observed a much slower drug degradation as
compared to dEpoB (1) by a factor of seven. This stability constitutes a substantial
advance from a drug availability perspective relative to dEpoB (see Figure 9).

The combination of the cytotoxicity and plasma stability data encourged us to
synthesize substantial amounts of 28 (Epo 3) in order to determine its ir vivo efficacy,
in nude mice bearing human tumor xenografts. Epothilone 28 (Epo 3) demonstrated a
markedly improved potency in inhibiting on the growth of implanted tumors, relative to

dEpoB (see Figure 10). The improved potency and plasma stability allows very
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thelpais, tfs is oamtatatldsto anbil WA sy 1ﬁk814c7§afts mice. Moreover,

PCT/ U 2003/ 026367 _Exam natiop of synthetic_an
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MDR t unor Ines t are ex y our
exqlerinicntsl to atredpcatEpom ¢riyr (fTadgnitude.3) . W note that Epo
3 ( Zg)cccl)raingly, we wondered if the incorporation of C9-C10 olefin in epothilone

B (51, EpoB) would alter its biological profile in the same direction.

dEpoB (1) -9,10-dehydro-dEpoB (28 EpoB (51)
B Y poB (28) (£)-9,10-dehydroEpoB (49)

Epoxidation of 28 with 2,2’-dimethydioxirane (DMDO) proceeded with high
chemoselectively at the more substituted C12-C13 olefin to give an 87% yield of a
1:2.6 ratio of the (E)-9,10-dehydroepothilone B (49) and its diastereomer (50). The
stereochemistry of the epoxides was determined by selective diimide reduction of the
C9-C10 double bonds. Examination of the spectral properties of these products
revealed the minor product (49) to be dEpoB. The preference for a-epoxidation in the
case of 28 stands in striking contrast to the highly stereoselective epoxidation of

dEpoB, which occurs from the 3 face leading to EpoB (Meng, D.; Bertinato, P.; Balog,
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reduwpés @n of drug dosing (agpeftcaiRith 8pogragNI t ude) in
3 the context of xenografts @y '@8MEEpo 3). In our early
studi es we had found that epothilone B, by way of the
12,13 epoxide, is significantly nore cytotoxic than
IS i t 3 X i
e bR Rl BHEL v a0
typenpalstesimbeahie antiundsr potentlal As shown in Table 1-4, (E)-9,10-

dehydroepothiloneB (49) exhibits high cytotoxic activity against a variety of sensitive

10 and resistant tumor cell lines. Direct comparison of 49 and EpoB (51) indicates this
new analog possesses nearly 3-fold more potency than EpoB (51) making it one of the
most potent epothilone analogs reported to date. Interestingly, a-epoxide series (50, 52)
displayed a much lower activity than EpoB (51). The graph below shows the findings

for in vivo studies of compound 49.
15
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10 doubl e bonds. Exam nation of the spectra

lipesopleaveraxprast Prgircoprqsein dud display evedtidagremstaiogphenotype to

h@&@ﬁuq%.gﬁpgc%P Qg dEpoB. The preference for

- 6%§|51?|d% PR he 25 case of 28 stands in striking
contrast to the highly stereosel ective epoxi dation of
dEpoB, . which occurs_fromthe (3 face Jeadjng to EpoB .

Theyepepticrsiiectt | Grde-5-EoB inpidg gnice berripg) M%@f@r@géghr-w
WE&E 2003/ 026367 A.; Su, D.-S.; Kanenecka, T.

! oré%ggﬁ? E. J.; Danishefsky, S. J. J. Am Chem Soc.
1997, 119, 10073; incorporated herein by reference).
Sthignme 11 4ANp 0 OO p O ffE;5< 1 -78to -50 COO
O, dH OH 28 49 (21% 50 (669

4000 ~f

3500 1

-—a—-Cantrol (sacrificed on D26)

©w
o
o
o

wtienD 10-de-H-EpoB 0.4mg/kg, Q2Dx9 ( * 1/4
mouse died on D25, after 8 doses, 1/4
tumor disappeared on D34))

Tumor Size (mmi)
0
[s3]
Q
S

2000 -

1500 A

1000 4

500 +

A

A
A =X

8 1'0 12 1I4 ’1'6 1‘8 2:) 2l2 24 2l6
4 A 4 A 4 A 4 I\ A

Days After Tumor Implantation
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Tri sNHNH2 TrisNHNH2 Eta N Eta N C CH2CH2C
CICH2CH2Cl 50 C (71 %9 50 C (70%9 4\N 1 "\ 1 41 I (r)

w@2M40187N 1 O ,0H O DM DO p . SOH ' SOH poem PCHEE1083/026367

-78 to -50 C pO 85% 51 OHO OH (51:52 = 16:1) 52 dEpoB

(1) idenineay, dslibdutddotBve B o fayvekfl Nhﬁ))selectwe total synthesis of 28
10- dehydr oepot hi | one. B (51) was _eval ua
é“gm)@ afougwngtsg}eﬁﬂeefe‘fe| dmmg}wéu@t@nd éE@@%}?é‘fS@ﬁe iThe

4
cggegg%gorﬁg%o@ %ﬁ%@e@%t@f SR kaly ﬁe& idkhe bfaathriod 8F the
aatespandingagfinostanalogaliand 29 psén siTlmh\mndr@ apodidation of 28
i e A0 i wenre SraleeteBiidh Bgt 88 pedilone B
@951{&’523 TR hid RS RLIRIE Yol R ELAB: #(31596) oﬂ%bﬁ% sitng new

one of the nost potent epothilone anal ogs report
faatily of pnticanestdrugyl apprapiatp i ifitehes evaleaiohsd,108@ o then possible

dj spl h | ti th E

St REE o TGS petftd Hylterkad e R O s bk in ey
ERRRENAsigRificdR peattiR RPN BbRKAEleld]l YRdR03d OZEZRB and
Table 1-4. In vitro cytotoxicities (1C50) with tunor

Begthilgnedesa conpound CCRF- CEM CCRF- CEM VBL

CCRF- CEM Taxol 5 1 (dEpoB) 0.0036 0.016 0.0046 28

0. 0009 0.0042 0.0012 51(EpoB) 0.00062 0.0037 0.0011
€9 Q4 O%&%% 0. 00032 0.00042 50 0.0134 0.0959 0.0802 10
297 .4519 0. 1507 aXTT assay following 72 h
inhibition. CCRF-CEMis a human T-cell acute

General Methods: Reagents obtained from commercial suppliers were used without
further purification unless otherwise noted. The following solvents were obtained from
a dry solvent system (passed through a prepacked column of alumina) and used without
further drying: tetrahydrofuran, methylene chloride, diethyl ether, benzene, and toluene.
All air and water sensitive reactions were performed in flame-dried glassware under a
positive pressure of prepurified argon gas. NMR (‘H and 13C) spectra were recorded on
Bruker AMX-400 MHz or Bruker Advance DRX-500 MHz as noted individually,
referenced to CDCls (7.27 ppm for 'H and 77.0 ppm for *C). Infrared spectra (IR)
were obtained on a Perkin-Elmer FT-IR model 1600 spectrometer. Optical rotations
were obtained on a JASCO model DIP-370 digital polarimeter at 22 + 2 °C. Analytical
thin-layer chromatography was performed on E. Merck silica gel 60 F254 plates.
Compounds which were not UV active were visualized by dipping the plates in a ceric
ammonium molybdate or para-anisaldehyde solution and heating. Silica gel
chromatography was performed using the indicated solvent on Davisil® (grade 1740,
type 60A, 170-400 mesh) silica gel.

Acronyms and Abbreviations

TES, triethylsilyl; TBS, Dimethyltertbutylsilyl; EDCI, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide; HF-PY, hydrogen fluoride in pyridine; DMAP, 4-
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| ynphobl astic | eukem a cell line. The CCRF-CEM VBL and
CCRF- CEM Taxol cell lines all overexpress

wo2@kpesaps ot ei n and display a nultidrug resi stBCIES2003/026367
phenotype to 15 MDR-associ ated oncol yti cs.

VSRR e ARG, Bl o Re M R T SB00

didhe 9 1fordRfl de; 33, tetChiytirafirafsacri fi ced on 026) Cr 3000
E a 9, 10-de-H EpoB 0. 4ngl kg, @Dx9 1/4 2500 nouse
di ed on D25, after 9 doses, 114 tunor di sappeared on
D34p)pfe 10000 1500 1000 500 1 b. O 8 10 12 14 16
18 0 22 2 Dayg After Tunor |nplantation 54 WO
FFEX004 (1 8¢ 78 ®62003/ 026367 | n summary, delineated
above 1s'a powerful stereoselective total synthesis of
28 (Epo 3) and, followng site-selective diimde

Campatad e TGt BT g L brBeD h T2 mmoD
wiy a%‘a@& a{oE%e%fsohﬂr%n EREIRS BO LM, 104 fondtly B mag@gm% at—
and Furthernore, epoxidation of

7 &o‘ifb\Afdae dtuzm@g ahd4(5‘62 foxtl. Th, theyovityietwasssioladttp w80 8¢ Aviselation

oL SRISELADBRVE ERELU GRS o e T

StRAMRSION GCTBVB 5 ﬁmﬁe/reeéuo@n&asqgﬁﬁ@fed%&g@t apPNORCBY16 mL)
for further evaluation en route to_ then p033| bl e

angepciaetedvith EtQAg (PUmdrx 3). iThe eambiged prgagic extresis veiy dried over
NLJ@%;; %Wc&%@ﬁ@ﬁé&ﬁ’uﬁh&gﬁcﬁ% flash column chromatography (SiOs,

hexane/EtOAc = 15:1 to 12:1) gave 32 (2.09 g, 66%) and isomer 33 (0.39 g, 12%) both
as yellow oils. 32: [a]p™ 13.1 (c 1.22, CHCL); IR (film) v 3494, 2972, 2932, 1708,
1454, 1380, 1329, 1120, 1038, 998, 734 cm™'; 'H NMR (400 MHz, CDCl;) § 0.98 (3H,
d,J=6.9Hz), 1.06 3H, d, J= 6.9 Hz), 1.10 (3H, d, J= 6.1 Hz), 1.14 3H, d, J= 6.9
Hz), 1.15 (3H, s), 1.17 (3H, d, J = 6.2 Hz), 1.18 (3H, 5), 1.20 (3H, d, J = 6.2 Hz), 1.81-
1.92 (1H, m), 3.33 (1H, qd, /= 7.0, 2.2. Hz), 3.51 (1H, dd, /= 8.9, 6.3 Hz), 3.64 (1H,
d,J= 1.8 Hz), 3.66-3.71 (2H, m), 3.78-3.86 (2H, m), 4.51 (1H, d, /= 12.0 Hz), 4.54
(1H, d, J=12.0 Hz), 4.58 (1H, s), 7.25-7.35 (5H, m); C NMR (100 MHz, CDCl;)
10.0, 14.3,20.5, 21.3,21.9, 22.5, 23.5, 23.6, 36.4, 42.1, 54.1, 69.8, 71.2, 72.8, 73.3,
73.4,103.8, 127.6, 127.7 (2C), 128.5 (2C), 138.9, 221.6; LRMS (ESI) calcd for
CasH4oOsNa [M+Na'] 431.3, found 431.4.

Oi-PrQ  OTBS

32a
-Pro OBn

1nn

Compound 32a (not shown): To a cooled (-40 °C) solution of alcohol 32 (1.01 g, 2.47
mmol) and 2,6-lutidine (691 pL, 5.93 mmol) was added TBSOTT (681 pL, 3.00 mmol),
and the mixture was warmed to —20 °C over 3.5 h. The reaction was quenched with sat.
aq. NaHCOs3 (10 mL). After extraction with hexane (50 mL x 3), the combined organic
extracts were dried over NaySO, and concentrated. Purification by flash column
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conprises a significant practical inprovenent in the

total synthesis of dEpoB and 10 Epothil one B
wezpenisyesit al s General Met hods: Reagents obt ap@EUSINDM6367

commercial suppliers were used without further

PrsthitogRbhP(5i0) heSdeitIRM: $6 17 g&@%zafhgs 0b BOWMRE, 97%) as a
solvents werge obtained from a dry solvent system

ialeseailt lidwugh. A (P EhAcHER),dB! (@im) vR964, 283 ha)S96nHHSS, 1378,

By om0 167 L s, e B ABREHE Mifkiopc s 008

_ r !
ey B A, e ) L I P 0 B 13, 0.

0 By Ur® GH, pr epd (3K &/ a6 4diz)ghs7 (MR),(1.H @Y d1.3€)6.0 Hz),

TGS ReRhd e Te ot SR Wil R 27 Shedanicim

JquintCPEY3 ¥i7), 262 P 0 =19 219l 17 ,-307809.53 g%!i,arﬁ)'% Q)87 (1H, dd, J =

wer e obt al ne

| nfrared spectraJ%LE% 20
Perad RzErsr(1ETd, | 4é12).146 50 (Idh ek ¥ Foi2et ), 408t(ILHas), 7.24-

j i J | P- 370
791 OH, AL OISR @80 Ve H50Fo S R So et 68 s 155 S,
(1 0B, 25 AT 26 ol
220, 0TS, D5 DT, 26A33 05 IO, 8, 060 W TR 753 A 1981,
197 203278 Q0125 BEDNERL AL 1810 L BMS (ES) caed for CaoinO: Sidia

- ani sal dehyde sol uti on and heati ng.
[@}I\?’Jéﬁ%ﬁ?ﬁég cL@béﬁﬁat ography was perforned using the
i ndi cated solvent on Davisil(r) (grade 1740, type
mesh) silica gel. Acronyns and

60A, 170
re&i a #g%s TES, triethylsilyl; TBS,
vtdokyl s yl; EDCI, 1-ethyl-3-(3 30
di hyl ant nopropyl ) car bodi i m de; HF-PY, hydrogen

fluoride in pyridine, DVAP, 4- 55 WD 2004/018478
Q¥R /The gEstrre of 329-Qi0Fe, hyOanmold pyd pdistE- HRONRS6 mg) in

j ne; | met hyl f or pam_de; . THE, )
£ e B ATk s i e o TR &5bd finffegsaction
niigtuge was edoleito of add Rafddin®y @pageNalBd; (F51mb) MR extrAction

IH §25 I was added dropwi se a sol ution of ketone
V%‘%‘E%t MBTB micr* 20 pfox ). ithe qompbipes! @ropniy layers-werg washed with
tedlovE : Xt Ure was
g as oo g g (8o upiidi g Al S
chronmtegraphy (Bi:ThEa06 B8O At )= ShelstoediiBdzads 8HYE.52 g, b4 fimol,

SR A Ko 2 R i s, 2951, 1731
S 138% S A SO G0N 538 R o R A s ooy
SOditc@ht, 506 (3BLE)j 6.DC LG, (Y5 (Il eql uAR), 1.03 (3H, d, J= 7.0
Bl PERELRYY AR S 73-1.82 (11, m), 3.16 (11, dd, J= 9.2, 6.1 Hz), 3.28
(1H, quint, J=7.3 Hz), 3.55 (1H, dd, J= 9.2, 6.7 Hz), 3.91 (1H, dd, J=7.8, 2.1 Hz),
4.46 (2H, s), 7.27-7.36 (5H, m), 9.58 (1H, s); °C NMR (100 MHz, CDCl;) § -3.6, —
3.5,15.7,16.3,18.6, 19.8, 20.1, 26.3 (3C), 39.1,47.0, 61.1, 71.9, 73.4, 75.8, 127.7,
128.0 (2C), 128.5 (2C), 138.6, 201.3, 213.3; LRMS (ESI) caled for CasHap04SiNa

[M+Na'] 443.3, found 443 2.
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t-BuO OBn

hexane/ EtOAc = 15:1 to 12:1) gave 32 (2.09 g, 66% and
isomer 33 (0.39 g, 12% both as yellow oils. 32:

WO ajoDa®418. 1 (c 1.22, CHC13); IR (film v 3494pCROFDN3/026367
2932, 1708, 1454,13 80,1329, 1120, 1038, 998, 734 cm
1, dH NMR 4 40818&z, CDC13) S 0.98 (3H, 15 d, J= 6.9

Hz)J| 1-06 J{3H} d, J= 6,9 Hz), 1.10 (3H, d, J= 6.1 Hz),
tho&\(éK&\rjé/ﬁ\anm 1.15 (3H, s), 1.17 (3H, d,

J= 6.2 118(3Hs)120(3HdJ—62Hz
Co\%ngqllun(d%i'zﬂgé solgtlor:g %f fgesﬁér é{ ?d E§A6d8 pf) a Og I\?I jgiﬁliz)% in

Etid? )9, 0 ﬁmgﬁyo B F%go (Ez)li'glimas §dd%8‘t?ou%@ atethle ([016 nﬁ; @16 1(ﬁdrlol) at —

785";:, AeeSiTing o Ominagp 3 ORIE L0D. )| UG,

IR A
mliizt_he Beaclidd mixtuGas v]té’rﬁlea t() 2@ °C 1s318re9 formbi, ahdRMScooled to —
(ESI) calcd for C24H400 '] 431.3, found

78481 Agsohgionpf 3 Grse 3245 mmqﬂ} (1} EBQ © M&Wﬁﬁ@dﬁ%ﬂ FORWVISH OV eT

RS 0oL e S o

red’ﬁﬂibh)was&ﬂe@é@ dith Badfus (TREL(SLM I—I!i;CQG7rmﬂb) gnd stierad at t éor 2h.
s warned _to, -20 C over 3.

T
AR o RSt ATR b e Mg E e £ THer 1Ak e prcipitate
foftfdd W& fie b Q%ﬁ?é"@it{@gn@} aiﬁd?tﬂe ﬁftﬂl@e ﬁ&’s’@hsﬂﬁg with water

organic extracts were dried’over
(4@ orlQeTihe afuedus 1Ryer ivais ceatracaﬂd PithBtA3 hl Oeoiﬂu mﬂ) Bﬁd e combined

o PR e NI eg My R i) FREENE! RGITE HlsShRGurgge
PuFicatiorf By Ahheefun® ¢hromal hy é@i()l lﬁe@(aﬂe/Eﬁ)AQﬂ@ba)) gavdB5
(film v 2966, 2931, 169 378, 1320, 1255,

(0% 4.94aamol, §6%) agypale Seow w;ls[odm +20.3 (p 1 VRHG 9o RHIm) v

ST Bl s 1. 0 A5 . T oo e
77(71 oy HZH NMRO@,OQ Rz, @DCI}) aé 0(7%311 §,0.07 gﬁ{ ]Shl'(tgo (9H, 1;)7 0. 99
(3Hz9hJi 7706Hz) 857 (31Hi d n’)— 7.8 PEL 6 11_3-(3Hid) IJH @H2s), 1. 4@ (P-Izl) S)

1E- 35 ) S AT, £ e o0 B g g, 88 2753, 2 1y

3 2% )1H,4d46=0D, |7|1 14k), ﬁaslmﬂd HZ% 2. 741250011;, 3HS6 (dH dlumi,zr=17 0
4. 73 (1
Hn g6 Qe Js 53 5 Hy 1) 3 i BB 16, 0B & b1 (L ey =

105 277 175 43 G 9 747706 GR - GhoyR e Mg Epy P35,

3. %:3 21@)35 1&2@ 1%;(210) 21163964, (32;,&893 (30%\% % ,B8I1) 458l £d8fr2, 72.9,
73.5, o76 7,81.4, 1277, 128 0 (2!:) 128 5 (ZC) 138.8, 172.7, 219 6; %RMS ?ESI) caled

for C3pH;5,06SiNa [M+Na ] 559.3, found 559.4.

TES

0 0 OTBS

e

35a

1nii

Compound 35a (Not Shown): To a mixture of alcohol 35 (10.2 g, 18.9 mmol) and
imidazole (2.70 g, 39.7 mmol) in DMF (25 mL) was added TESCI (3.3 mL, 19.8

mmol) at 0 °C, and the mixture was stirred at rt for 2 h. The reaction was quenched
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H OBn 34 15 Conpound 34: The m xture of 32a (3.03 g,

5.79 mmol ) andp- TsOHH20 (286 ng) in aqueous THE (64
WOorgo4/0HEH20 = 4: 1) was heated under refl ux forPCBUS2003/026367

The reaction mxture was cooled to rt and poured into

vﬁﬁit sat. 3 N&ﬁU@?@Sd l%i)) 'Idrf)ceﬁ Kb &fon E‘il{ ﬁ‘«%h@ Esoo‘%t h 1%9% x 2),

(1 50 nL e conbl ne Cc layers weré
thmmdlinwd qriganib Ie}dma;ts were emhsbe&bsmcb&sﬁﬁél@ \aatdr (30 mL x 2) and brine

ERRE bt iy ood st ectabiatgnhiled cobmy
cﬁ?\&%ﬁ%‘} ;(}ér @70% hg}@&él?fgtmc%f? %@ve 883 F"l %Pg ofgl %@fh 2,9%8{ )as a
cqlbﬂiss oilt 6@5}, —13%(5((: 4% @HGJZEER (ﬂEjQ)l\{ 29352 687'3 1333 8897, 1456,
18641502543 (o0 Sas 655, 720 com s BRIMR (496 Mz, 3@(;13) 50.05
G555 458y B0 ISR 3 B TAGR
Hsz 1(.(13{3}?@; m:l,ax] HzY 1 @4;@3})81, $)31.38 (HH), nais > i $9.1270-6.79 (1H,
- 336 B 3 1A 7 692 dpfHsyd P fidd oG MG, ad, T =

9@D¢1539(1z383 33 éﬁ{ qu11%7§=6 619215112 3%@ (?H §'6’4 9 %g%ﬁ é{ﬁ%zz%; (H, dd, J

=128 263 Hz)c)4 30128, 8,(20).9, 3138126, y 4&)02}3 5),ZL8-336 (FMfEn); 1°C

NV (0P S 10 F00a i 38 BEH iseists) D3oise 190 elgas 4,

2?}3&? g?ﬁ%% }’SE% gm(ilqgu_ﬁzt 27? 2, 7%%59‘4@ 0&%'8@% %7 6,127.9

(&) 88. )m}r%$9 iH. 5&22&)4(QEMﬁ_QES&m1@dﬁieﬁisdHabDMa [M+Na"]

t 6 m, 861 nmol) at - 78 C. After stirring
6?5:2@88 g%§CpT|CI(O?)2 (100 nmL of a 0.1 Msolution in

Et20, 5 10.0 mml) was added dropwi se over 65 mn via

syringeo&g After stirring for 20 mn, the reaction
m Xtair ez g)pwa to -30 C, stirred for 50 mn, and

re-gpol ed t 78 C. Ajgplution of 34 (2.42 g, 5.75
t-Bu@T )™n (O 9)vaas added dropw se over 10 mn,
and the Te uItln;g m xture was stirred at -78 C. After

stirri the reacti on was guenched w th

for. 2 h _ .
Cairnennd SpheNoE Shiwpio oss eyt daivdon of Fsnth 34 2,673 pmod) in THF
P ) 0 :
B Ay -
stw_a@i fridet an atthosplierbyf KelAftee S‘(lEtn%(fol‘ 2.8%e)he midiré has filtered
tortat TS S Wi sl v 6 A RLpjTha st s

cdiﬁﬁii’tkaﬂ@(ﬂ WAy FBXE ESTuNE! GrdBSD f =
dri éé%lcp%ver I\Ig|2804 and concent ?I(aa Eg?oglﬁllrel |eg:]§;tﬁl%cn

3%9/ tqs I @d htccgiveidFb Chiogret gmaph Y40 0i 62, cotmeaml SERAC—16.1 (c
059 AACBRIR ) v 3543, 2956, 1732, 1696, 1472, 1368, 1299, 1252, 1155, 1100,
988, 837, 775, 742 em™; "H NMR (400 MHz, CDCl3) § 0.10 (3H, s), 0.12 (3H, s), 0.60-
0.68 (6H, m), 0.93 (9H, s), 0.96 (9H, t, J= 8.0 Hz), 0.99 (3H, d, J= 7.1 Hz), 1.10 3H,
d,J=6.9 Hz), 1.14 (3H, 5), 1.20 (3H, 5), 1.45 (9H, 5), 1.46-1.55 (1H, m), 2.21 (1H, dd,
J=172,7.1 Hz), 2.39 (1H, dd, J= 17.2, 2.8 Hz), 2.54 (1H, t, J= 5.8 Hz, -OH), 3.30
(1H, quint, J= 6.9 Hz), 3.58 (1H, dt, J=11.5, 5.5 Hz), 3.66 (1H, dt, /= 11.3, 5.4 Hz),
3.92 (1H, dd, J= 8.0, 2.1 Hz), 4.32 (1H, dd, /= 7.1, 2.9 Hz); *C NMR (100 MHz,
CDCL) §-3.6,-3.5, 5.3 (3C), 7.2 (3C), 16.0, 16.1, 18.6, 20.0, 23.4, 26.4 (3C), 28.3
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[a] D25 -20.3 (c 1.0, CHC13); IR (film v 3523, 2957,
wQoRd/01R8366, 1732, 1700, 1472, 1368, 1252, 1152CT/1|193)113/026367

1042, 986, 834, 774 cm1 ; 1H NWR (400 MHz, CDC13)

(%)%06 9&&69 %igﬂgﬁ?g'ﬁ §2¥8 O3 98%231)815 %ﬁ%%és?lgl?alcd for
CisH O B\)HNa 15B3U9Runa¥83.51. 77- 1. 83 (1H, ), 2.26
(1H, dd, J= 16.0, 10.0 Hz), 2.34 (1H dd, J—159 2.7
), 20 3.23 (1H dd, 3= 9.2, 7.1Hp), 3.35 (14 d, I=
2.7 te TR 336 (1H quini, J=7.0° ). 361 (1
§.2,05 QTBE), 3.88 (1 dd, I= 7.6, 2.0 H),

= GHD 035¢2. 7 Hz), 4.48 (2H. s),
: ©13C NVR (100 MHz, CDC13) S -3.5,
3.4, 16.3, 16.7,-18.7, 20.1, 21.6, 26.4 (3C), 28.3

5. 7
CgBRound R N3Ot 750 sk B i 35/ ¢ 85l
ammmﬁdert%%aﬁe)smmmwezs 250rg) GBOHECHRSE NAL) [warwddjed NMO

(;ng;an%a%(goun )%ﬁg %ﬁxﬁﬁﬁ P37 0 fimcly. At ecs t for

n, 4 I
3|5 n Dwkﬁggnﬁ)éﬁrriw B Blkored sl e %&C&lmqh&an%é% mm))to

give 36¢ G.3485.9 mnmlxﬂ%)easm@ksiass pdr{ods” F69.5dc ozsmHma IR
018478
(et 3@%3%3@%#?9%1%%@63 b5 557 o s
n’gl ne I‘ ganl ext I‘ I—i ép\%elrlﬂé(g ﬂ%gé SUCC@HgIne/)éP%Q (9H S)

O\ﬂéi(%lﬂ 1 36 10 Hir), 21)059(@@1 b)“ i11e (3K38, S p.9 Mip) Bd4 0312rd, /= 7.1 H),

R0l 0 9a 8 T aacheiachd D8ty 1fiale 3822 mo,

2@151}1 &, JL8150 WHZ%%%(lﬁS?ﬁP 5’{/7’5%%9@% @;k dff%%22

Hzpd52 (ilﬂséd J 4 6673. 2112989 74121&1, d 7550 HypdéC NogR (1(313151Hz

CHE) S ens Ty O B Dal3 S8 285 23 4 k)28 3

() 41.9; 4%99 (53*1 5915 $$o77603(, 8hiz) 17111%4 33518@ Lglmsﬁ(E%I) caled

fork Q}:Iﬂ;O?&z agw a'] 5813, 5815,
n), 2. 16( 1H, dd, J=17. 0, 7. OHz) , 2. 40( LH, dd, J=17. 0, 3. 1Hz) , 3
.22(1H dd,J 10 9.1, 7.5 Hz), 3.31 (1H, quint, J= 6.9
Hz) o 3.BTESIH, dd,'J= 9.1,°5.4 Hp), 3.83 (1M dd, J =
7.30 , %%UH dd, J= 6.9, 3.1 Hz), 4.48 (2H,

t_§%@ 3613C NVR (100 Mz, CDC13) 8

5, 3530, 7.3 (30, 15.3, 16.9, 18.7,
20,1 23.4 26.4 (30, 28.3 (30). 39.1, 41.1, 46.2,
Co@ponnd 262 MePBhd (236 37.19 frifol) BOTHF (420 nfl,) vl freted with 7~

RGNS VoL AS6gbussiskia 1 TG &R mEoR 160 £C. ABtiiming at 0 °C
£ 28 0¥in, the resulting suspension was cooled to ~78 °C and a solution of aldehyde
35¢ (3.34 g, 5.98 mmol) in THF (14 mL) was added. After stirring at —78 °C for 15
min, the mixture was stirred at 0 °C for 15 min and at rt for 15 min. The reaction was
quenched with sat. aq. NH4CI (20 mL) and extracted with Et,0 (120 mL + 50 mL x 2).

The combined organic extracts were washed with brine (20 mL), dried over Na,SOs,

and concentrated. The residue was purified by flash column chromatography (SiO2~80
g, hexane/Et,O = 40:1) to give 36 (125.3 mg, 0.225 mmol, 78%) as a colorless oil;
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30

OTES O - O OIBS t-BuO _ OH 35b Conpound 35b ( Not

Shown): To a stirred solution of 35a (4.37 g, 6.72
wornmipis4m THE (67 L) was added Pd/ C ( pur chasedr/iigmns/026367

Acros, 10%wm, 437 ng) and the m xture was 20 stirred

&E@ﬁe@ﬁm@tm@b@l gfg%t) V956128 I‘H:sn%é@fm?z 4387, 1299,

e mxture vvasfl hrough a pad of
1968, dh56yd 00, |98§e&rmm7m cffHE }q mmkmoo MHyecmu)raam es Y818, s), 0.08
concent rat ed and_pur

(LB 866 TEE (henAOsEBAC/ 5802, 164 o1 87180
PR, 7139 00 5, 55y 208, 9115 691254 008 Lt 17

7.‘[);13@ 2. 4$9H-1 dﬂ47$4l7l(3658]: H'iﬂgg)i; (]lHi@Jlnﬂ,IW .0 HED, 8%@6—1 dg J=

7ot 18,437 (e, I 01 Bl S826h @«Wdﬂ% B419.0406 (1,
= 6 0 3

BRI O, 59 é%%@)@i??a“?%ﬂ?’%gz?’ CIpE (K

CDAY 6(43%, 8)3, 5. (36),11. 5B Q)L H5.2,8,7, 298] 20 2-23.6026 4 (BE), 28.3

() T Jh A 5351739, 5 G, 5153103 1756, ISR

C 9 d = . O, .
B g A A2, 3 D

J—80 21Hz) 432(1H dd, J= 7.1, 2.9 Hz); 13C
Jé)%sl\/l—lz CcDbC13) 8 -3.6, -3.5, 5.3 (30, 7.2
(36) O, 14BS. 18 6, 20.0, 23.4, 26.4 (3C), 28.3
59 WO 2004/ 0 k847 P()‘l$ US2003/ 026367 (30, 40.0, 40.9,
. 9; 7.Y64%8,73.3, 78.1, 80.9, 171.7, 218.5; LRVS
(ESI) cal cd for C29H6006Si 2Na [ M+Na ] 583.4, found

t .
d?%ﬁ%&nﬁ ?0 @ ofagggt% ,?f re %%éitsg r(g %Z% al’co o?ﬂ %g% 5?’% Ulidine
(feshly. diSilledpd.) miarid. cpmymymd:ws«ﬂzﬂ(ssfmle)sduwacﬂed H\Esoa‘tﬁ (4.0 mL,
g 4 oot atm%%( ig%ﬂﬁé o Ghgme Wﬁwt)rred at 1t for
381, Ghe Bdiktufd W @lutéd wﬁtﬁ ) éSOU"Iﬁ’L) {Va%e@\%ﬁi‘ﬁﬁcél@ﬁ/el_y 5%

filtered through a silica gel col'um (hexane/Et20

aguebys KESQgi(¢@nd 5e 2) $rddting,(66ma3, dried| qvedBa)S Qus ammd concentrated.

BRIl 5 Bsd vhs bl i g ﬁf&%%% crgbge sl 50 8”

cdﬂt&ﬁmaﬁba%th 9EQOH§ 3I7heCcﬁ7ﬂ1cﬂe r&diﬂlc gpﬁaé\/cﬂiésolm %gue%us THF
0.09 (3 H 3H, s)

(8(7g_mLS }"H ng 6( 15 }qn& freatgd V\gth@ang NalH@ éG % md), Afferjstirring
alglg E:r Zg)rr’mllfhg égse.lgﬁ)g sg:%;’)e]ngl.o& g\HF fﬁli’lteé avlﬁ‘bétz?g(g (?)0 mé) %f‘fﬁl_%c)iﬁiiﬁed
w2th3gudolkl> YgKHSDs (75 inl) 2A Rerttlag layers were separated, the aqueous layer
was extracted with Et;0 (100 mL x 2) and the combined organic layers were washed
with brine (50 mL x 2), dried over Na;SO, and concentrated. The residue was dried
under high vacuum overnight to give crude acid (5.60 g, contaminated with TESOH) as
a colorless oil, which was used for next reaction without further purification.

Purified for characterization by flash column chromatography over silica gel eluting
with hexane/EtOAc = 4/1.

[a]p” =30.7 (c 0.985, CHCls); IR (film) v 2956, 2936, 2879, 1712, 1472, 1417, 1303,
1253, 1107, 1046, 1003, 988, 872, 837, 775, 741 cm™; "H NMR (400 MHz, CDCl3) &
0.08 (3H, s), 0.09 (3H, s), 0.59-0.67 (6H, m), 0.93 (9H, s), 0.96 (9H, t, /= 8.1 Hz), 1.05
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2.41 (1H, dd, J= 17.0, 3.3 Hz), 3.28 (1H, quint, J=

7.5 Hz), 4.07 (1H, dd, J=7.9, 2.2 15 Hz), 4.32 (1H,
wa@lego4d184@88 7, 3.2 Hz), 9.74 (1H, d, J= 2.0 Hz);PABTSNNRA26367

(100 MHz, CDC13) 6 -3.8, -3.5, 5.3 (30, 7.2 (30,

R~ Ui $cds 55 8,10 an,

mPOAAII 208 5 1¢?g|\754 HE A dd, J 916829 BI89PR08 L, quin, /=
un
75N 3 i T B! 108 4, 7 T %@; Sr(H (THFdd s-

18soé)ll@ugct)ﬂ§ﬁ3 |O\2Q§'H|—f}:&@gt_gf7b m’??‘%ﬁéﬁﬂ( g?c? | r r [ rfg a{q%

13(0 I\KMRf(b@O M@Iwcmcu)hie—s'r @,343[3{, 5 mg(m)' s7p1e (B‘ﬂ)p bs. wam Z,00l 1e;c19 2
a_sol ution_ of

24abH oF 308, 1844, $5 Tadadas, N 6rion 11 o 7 Trets
EShfeAled ; GRETASLNAFMINGYE0 Yagu st i3 6d at O C for 15

m’'n an for I'On 'was quenched
with sat. aq. NH4C1(20 nL) and extracted with Et20
(180 mL + 50 nL x 2). The conbi ned organic extracts
weffe washed with brine (20 ni), dried over Na2SO4,
ed. The residue was purified by flash
conat ogr aphy (Si G2-80 g, hexane/ Et 20 = 40: 1)
12548 ng, 0.225 mmol, 78% as a col orl ess
04/ 018478 PCT/ US2003/ 026367 [a] D25 -33.6
13); IR (film v 2956, 2878, 1733, 1696,
BS1299, 1253, 1156, 1100, 988, 837, 774 cm
1; 1H NVR (400 MHz, CDC13) 8008(3H s), 008 (3H

C«g%@o 61?5 %’he% égﬁs g-)O IOB S%)?;@t(egtgg )acsld fS%gags?@qqd tglpuglla@gtroplc
9 ,

G4 A R B g

DGMO@0 (i) and gpeted tge: °Q zﬁ W‘Hla'911 pEnSHlid DMARA ] 6D mg, 7.30 mmol)

ol Boer gt 308 g gdeinabit i b

ocg;ﬁ 85 ﬁﬁcﬂs&sgﬁiﬂmgag lugld&s (85 l'élg a. 83 mlfkal) mlﬁ@lvwgﬂnq Rdded

drq;gwye The coolinppbagh 1s;_rgmgve(tzgld4st1¢@@ conggu@i fo@- mthemhm;rs The
erdy oo SR piar s el BOMF O BB g,
chiutetbgrjphy #aployihg 4 0% BOA @ Hex 4Bk Ss BeelinOiBhve Bster 45 (380
mg, 81% yield, two steps, starting from 36) as a clear oil: [a]p -15.1 (¢ 1.2, CDCl;); IR
(neat) 2955, 2932, 2877, 1743, 1732, 1694, 1474, 1461, 1417, 1380, 1360, 1295, 1252,
1169, 1094, 1043, 988.3, 912.9, 871.4, 836.5, 774.8, 741.6 cm™; "H NMR (500 MHz,
CDCL) 0.08 (3H, s), 0.08 (3H, s), 0.60-0.68 (6H, m), 0.93 (9H, s), 0.95 (9H, t, J = 8.0
Hz), 1.04 (3H, d,J= 6.9 Hz), 1.05 (3H, d, /= 6.9 Hz), 1.10 (3H, ), 1.25 (3H, 5), 1.69
(3H, s), 2.08-2.15 (2H, m), 2.16 (3H, s), 2.38 (1H, dd, J = 17.0, 7.0 Hz), 2.48 (2H, t, J =
6.5 Hz), 2.57 (1H, dd, J= 17.0, 2.7 Hz), 2.71-2.76 (2H, m), 3.07 (1H, quint, J = 7.0
Hz),3.83 (1H,d, /= 7.2 Hz), 4.36 (1H, dd, /= 7.0, 2.7 Hz), 4.97-5.07 (4H, m), 5.19
(1H,,J=7.0), 5.73 (1H, td, /= 15.4, 5.9 Hz), 5.92 (1H, dd, J= 15.7, 8.0 Hz); °C
NMR (500 MHz, CDCl3) 8 218.4, 205.4, 172.1, 140.1, 137.4,135.4, 119.1, 115.8,
115.6,78.7,76.5,73.9, 53.3, 46.3, 43.7, 39.6, 36.6, 29.2, 26.7, 26.4, 23.8, 23.7, 19.9,
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HO Conmpound 25: To a solution of t-butyl ester 36

(4.87 g, 8.74 mmol) and 2,6-lutidine (freshly
wale@biokdsesl, 4.1 nl, 35.0 mmol) in CH2Cl2 (58 neQT/vWex03/026367

added TESOIf (4.0 ni, 15 17.5 mmol) at 0 C. After

1349, rmlms at7@6 G 400r325, 03 & ﬂms'@z )%1%d\f@$c€§%0(6§ Nat

rt faqr h. The m xture was dilutéd with
[htﬂqa&é%ﬁédbuw1¢ﬁkicce55|ver 5% aqueous KHSO4 (60 mL
x 2) and brine (60 nL), dried over Na2SO4, and
concentrated. The residue was dried under high vacuum
for®l.5 h to give crude acid 25 (6.30 g, contan nated
d. The crude product (6.30 g) was dissol ved
s OfES20 (87.5 mL, THF/ H20 = 6:1) and treated
agd, NaHOOB (12.5 nL). After stirring at rt
he aesul ting suspension was dilUted with
and acidified wth aqueous 5% KHSO4 (55
. ey the | ayers were separated, the aqueous
| ayer a®TB%t ract ed with Et20 (100 nmL x 2) and the
combi ned organic layers were washed wth brine (50 ni

5  Compourll 4B ToVRIutNALPRBmPOELEN@OThS ¢ @t@d mIBBQ ih @8 @!»Lﬁene (60

was dried 25 under high vacuum overnig ve ‘crude
1ale) 3 refinxsyagpddedin e peatiena WlﬂhOHREfS@ycl@k@XY@%emlmd[bés
h
U AR L0 RGSEE L PR DRM g av)
dmcdﬂcumdv: @ mmgat@ﬁﬁl apﬂmyl)dﬂ dry ®ulehe az ae) asd thbldihgmrmb heated for
xane/E}Cﬁc = 4/ 1. ula ] D25 gg <§ 0,985, .CHC13); IR
lpfmﬁnﬂies Begstetion gagturo wag Cooled pnmadiatoly in gn foe) baihs: did s;gpped
7
10 o%ﬁ%lﬁ/%a]&% wrififd ﬁm& g8 orﬁ%tg%rgﬁﬁ erilgl%gm& 2%
E}O&g[;@n’@?ﬂe gﬁﬁgenh@s the eB@n’( O Hijrnssh, copnp@nd FH(13 mg,]18°/8 yibld) as an
ol ol T CRICRRIR Yaeat 55, Bt F8, 1965 4. 1695, 1471
111622,113@3"!3@) 12521 Pﬁ592 1 %@4 ﬁbkb dlo'i@ sé 03§763'#!3350"§j TI4T 431,
6(7@441 cnq Ui HtN socr MBHHZQDCB) 807 (3H,5)dH] 0 (BEL, E),5).59:0.88 (6H, m),
15 o gty B 4o S i Sfol 1) o (3 el con.
d( e, 7.clgk), 1J1q (38, % 11762 (§H 5) @21‘@1—;{ s? 2128132 NWlH}%M‘PI dd, J=
149, 5. 8)H9>42 §1-226é @PI{ 333)2 5%91% dd4 —615 546 34HZ)52 95 3 1763Hz m),
7 0 7 a
15 O s LU AT o L ERb70 51
(IHATES %49, 5.8 (1H, 'dd, T =128, 9.94, 6.9 Hz), 5.92 (1H, ddd, J = 18.0, 10.3, 7.8
20 Hz); 13C NMR (125 MHz, CDCI3) § 215.9, 204.8, 171.3, 140.0, 132.7, 129.2, 118.6,
79.1,78.2,75.4,54.0, 48.2, 41.7, 40.3, 35.0, 29.2, 26.6, 26.5, 23.5, 22.8, 20.6, 18.8,
17.5,14.3, 7.19, 5.53, -3.36; LRMS (ESI) calcd. for C34HsxOsSiz 645.4, found 645.4
(M+Na").
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OrBS 10 Conpound 45: The 3-O TES-6- O TBS prot ect ed
acid 25 was dried through azeotropic distillation
wo cwnvisamrzene. Freshly dried al cohol 43 (200 neCT/ES293/026367
nnDI) is dissolved in DCM (10 nmL.) and cooled to 0 C
whi ch point solid DVAP (167 ng, 1.37 mol) and
EDCI (261 ng, 1.37 mol) are added. After
{ng the reaction mxture at 0 C for 15 min, a
jlon of gcid 25 (425 ng, 0.85 nmol) in DCM (2 nl)
Q {QQ%§ The cooling bath is renoved and
d for

stirri co anot her 2 hours. The crude
react#on m xt! i gogliluted with DCM (10 nL) and

puri fy ca gel chromatography enpl oying 10%
Et OAC/ @S the eluent to give ester 45 (380 nmy,
81% vyi el BSt eps, starting from36) as a clear
oil: [a]Dh-15.1 (c 1.2, CDC13); IR (neat) 2955, 2932,

2877, 1743, 1732, 1694, 1474, 1461, 1417, 1380, 1360
quzwmdﬁ%z Toppsoutmy of Wiiag repgens (19 sme; 545 1oma) ingFHE £0.4

S Rl R s MR R st gk o .

Tﬂeé}hl:xtﬁé wal s@&ed &t °d for JFS Balk¥l thel ooldd RA-7183. Td thedd miuR was
), 1.05 (3 d J= 6.9 te), 110 (3 s) 125 (3H
ad§9d dmpmse  Rhgtiog)of ketopg4? (3.5 mz A, 12rgmol» in BHF 6043 nsl)); and the

e e isgiopd 1 anty Ry o CANGET 1 hs hepcl By
quéhched vidth s(a't ad, NEMCIE, mﬂ):arii &tr%&e&'&)ﬁh B08% (bl x@). Die
7.2 Hz), 4.36 (IH, dd, J= Hz), 4.97-5.07 (4H,

cofyybineg] oxgani¢ ]@qerstwerg dried oyer leﬁ@; :gr}q_qzonf;@ltrayadlghqresglug was

P gt g fropltogabty (05 i G - 1f714 8% 5.6 mg of

anhﬁ&pérabl]chﬁlxmre b1 B/ Bolefidd &/B = 9 B). The hfixture was. (Qyrifted. b&
3, 43.7, 39.6, 36.6, 29.2, 26.7, 26.4, 23.8, 23
prqmr@tlve@%ezm{]’ﬁ@@@%) tocefya o 892 628 57 6.9 ginepl, 71@ Jasa

colihiche albBlsn #0510 05 Gy kit vobis B L5 8 1ogpcg67.

1347§ 12119OT BB, 150230101143@'79 #70, 838 7&3%@1 luﬂHwMRf(40@mq>ch13)5
20 0.031 nmol ) in dry tol uene

0. 9%(3 ﬁ),\ﬁalsz @aﬂ 64 0i5d (6Heq.poT ¥ +8cH;Z)aO $5( ﬂoﬁ 6#8 Hz), 0.93 (9H,
t
)] QE Y Y ARORDIEI o1 12,038, 5, 1 7 Gl gl 5 7 HRy L8

(3H¢]s)L RaszgH| denebjsu{i)emmmzm(m{ de 48 Ot dd, £5.12. o;rg 8 Hz)

0. 0061 mmol) t oul ene %2 and the m xtHu f‘
2.5 Gk glds &7 14- 9,32 Hz ,2.64-2774 (2 75 (3H, s), 3.02 (1H, quint, J= 7.0
Hz), 3.10 (1H, dd, J = 14.4, 7.3 Hz), 3.96 (1H, d, J=28.7Hz),4.43 (1H,dd,J=8.3,2.9
Hz), 5.22 (1H, dd, J= 9.8, 5.7 Hz), 5.33-5.42 (2H, m), 5.69 (1H, dd, /= 15.8, 8.2 Hz),
6.57 (1H, s), 6.96 (1H, s); *C NMR (100 MHz, CDCl3) § -3.3,-3.2, 5.6 (3C), 7.1
(30), 15.0, 17.2, 18.8, 19.4, 21.4, 21.7, 23.8, 24.3, 26.5 (3C), 33.2, 35.6, 41.3, 41.8,
48.2,54.0, 74.4,77.4,79.3, 116.4, 120.5, 121.0, 129.3, 132.1, 137.8, 138.0, 152.7,

164.8, 170.7, 216.8; LRMS (ESI) calcd for C3oHgNOsSSi; [M+H'] 718.4, found 718.3.
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10 mi nutes. The reaction m xture was cool ed
imedi ately in an ice bath and stripped 10 onto silica
w@ea4p847$ | ed using silica gel chronatography BOPUS30030R6367
4-10% Et OAc/ pentane gradient as the eluent to furnish
cogpound 47 (15 ng, 78%yield) as an oil: [a] -28.6
2, CHC13); IR (neat) 2955, 2933, 2878, 1745,
~1695, 1471, 1462, 1380, 1361, 1251, 1159, 1104,
1080 |101, 085.0, 876.1, 835.5, 774.7, 743.1, 670.1
] MHz, CDCl13) 0.07 (3H, s), 0.10 (3H,
1BH m, 15 0.91 (9H, t, J= 8.0 Hz),

0. 042§ 3H, d, J= 7.0 Hz), 1.10 (3H s),
1.11 J= 7.0 Hz), 1.17 (3H, s), 1.71 (3H, s),
2.21 (3 . %3.27-2.32 (1H), 2.38 (1H, dd, J= 14.6,
6.8 Hz), ' BBR. 61 (2H m), 2.57 (111, dd, J = 15.5,
3.3 Hz), 9331(314 m), 3.94 (1H, d, J= 8.5 Hz),

C%n]g?ulg%)l_% élgp(( Tota sothlonpf §'§21 (259%7@41';61&15'1? ggnol}]m_’l“l%% Z%S ml)
HZ) 1389913@9“1@ 2941 élt*d °(d Qﬂd thb mﬂx%n@ wa% Qtléed & r§3fo¥@ h. The

realc4©n07yasmmh,ed _bzglr@ms_el@dmon Gfgl" MSOW @0 n’ﬂs) 2% 0 °§4A(§ter
0, 29,

cobfreit g tinctey viSud, 1RE<Sigu8 i A P Sppumn

ch@@h@td%r;; é@é%&%@%ﬂ) td Bived8 6196 Stmg( OHNRIMA397%)
WO 2004/ 018478 PCT/ US2003/ 026367 S N O O ES 39a O

as@T@ste Obigplsnd 964, (c P38, CHOLDT Rn(fim) WaSHREHT822A: 1733,

168100, 156 1875 T Lol 00 e re ok Bk RO MGy G o

1. @6 @H sJ.ner Mizxd, W 9—\'?6@}1?? wae{ﬁﬁaa P=65195), 925 éiH andi.72 3H,
hen ‘cooled to -7 0 m xture was

S),d% P ae).2.3bLd0i(3H, of 2Iéét(dHe dd. /369, 34, HZQ 249 thbl,)dd; A=

IR 2 P 1A V29T 3 e

(s %%ﬁlh@& B2t SAT6 (ﬁg ddNF4G 9, (3& Ak), 4@nc(1ﬁg<ad et @0, W tHY),
(7 m__x conbi ned dg ﬁéers wer e
. lﬁ (&g bty dr mﬁszbzﬁ Fid e obmBra2adTIThE3 (B5: dd ~vieT 6.4
f
HPL S SR, S Loty 4 e BRRA AT (iR Sl C M 10

MM&(CDDC&g)(ﬁliEl 26400, ef717ms9:e B/975,22%F, 236 The, 3ﬁ0gt39r6@40vas44 8
% pr]g)par ative TLCr;éhexane/ Et 20 = 4. 5)
sV s 6. Soa 1B D 110, b TaBl: 13hsy 14382, 1924, %650,

170.7, 218.8; LRMS (ESI) caled for C7HaoNOsS [M+H'] 490.3, found 490.2.

dEpoB (1, Epo 1): To a solution of 28 (1.2 mg, 2.5 pmol) and TrisNHNH; (29.3 mg,

98 umol) in CICH,CH,Cl (0.7 mL) at 50 °C was added Et;N (13.7 pL, 98 pmol). The

reaction was monitored by HPTLC (hexane/EtOAc/CH,Cl, = 1/1/2). After stirring for 7
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colorless oil; [a]D25 -41.5 (c 0.715, CHC13); IR

(film v 2955, 2884, 1737, 1690, 1467, 1378, 1249,
waingo1s4192, 1014, 979, 879, 826, 773 cm l; 1HCWBS104O®6367

MHz, CDC13) S 0.08 (3H, s), 0.12 (3H, s), 0.57 (6H,

the ﬁilxtglﬁé?zvg%%ool?d gcgﬂz%lmnhéﬂ(g%@afﬂzﬁl]_&rgd o l%ggidi(%,a’]q Of silica

ge]), WhWaS(I‘ﬁH@d dv1th.EtOAc1 Alfte) conterfifating the residuedvdsputidied by

i 2. 14- 2. 27(g2H rg, 2.45 (1H, dd, J=
picpaigtie B LA brans HOACHyClara 1/ 1P o £ 1 §-bimgp .2 ol 9196) as
$ﬂﬁé3§& 4 (2H m, 2.72 (§H, s), 3.02 (1 H quint, J =
3.10 (1H, dd, J=14.4, 7.3 Hz), 3.96 (1H, d,

The sﬁbc’i’ral—li@ta ofl1 4as delﬂnca:ido thdse pdrteoOdEgdd., 5. 22 (1H,
dd, J= 9.8, 5.7 Hz), 5.33-5.42 (2H, m, 5.69 (1H, dd,
J=15.8, 8.2 Hz), 20 6.57 (1H, s), 6.96 (1H, s);13C
NVMR (100 MHz, CDCl13) S -3.3, -3.2, 5.6 (30, 7.1

15.0, 17.2, 18.8, 19.4, 21.4, 21.7, 23.8, 24.3,
(3C), 33.2, 35.6, 41.3, 41.8, 48.2, 54.0, 74.4,
79.3, 116.4, 120.5, 121.0, 129.3, 132. 1, 137.8,
164.8, 170.7, 216.8; LRM5 (ESI) calcd
Si 2 [ MrH+] 718.4, found 718.3. 64 WO
2004/ 018478 |PCRTWS2003/ 026367 S --<\ | N 28 kOO

. To a solution of 39a (298.8 ny,

E (6.5 nL) Co was added HFpyri di ne
and the mxture was stirred at rt for
n was quenched by dropw se addition

? at 0 C. After 5 concentrating and
dryi ng unde®?hi gh vacuum the residue was purified by

ATaidveid Thansheledypl abWprq Beoopadexidn drytie@rene+5 mL x 2)
o b Gl M R Do 8 g TR B o9 e 2.5

mandi500C; 15 893 %erd A EDLRASTS Nﬂags()ﬁw 156 aﬂcBEMAP 366
cm
g, 349 6@} 6% ”eqﬁf‘emmae Wwas-addeg 3 gpjutiop, %2 201@315 (ldl ggas 1.88

nﬁn(ﬁ) iﬁZ@ él gﬁnﬁ% n%L ﬂuége al?op(xg% \%P 12218 %gségc }(égfler Sg}‘}f@ at 0

@ ﬂH 1 ﬂh thQ le‘llﬁe Was glrﬁedHZ)'t foﬁ?: 5 5} AfﬁB céRientrajng, the Fdsidue was

ol B fashicdni Cheofinglepti Sigs @ﬁgoﬁfg%so,%aoé@ give
21? tio i‘jl 67 mn&?o1286% ﬁ%nﬂza,utyl e'étel)%as(aléélo@ésts oilJ= 7.3 Hz),

gh 1H, dd, J= 8.4, 2.5 Hz), 3 (1H dd, J= 15.7,
©lp2 —2el) (c 153(5@}((115),, Iwﬂlm)y%Sﬁ% 9872 1131966460, 1378,

e Vi e o
5)38.08.(3H#05)30.584.66 (6H, m), 0.92 (9H, s), 0.95 (9H, t, J= 8.0 Hz), 1.02 (3H, d, J
=6.5 Hz), 1.03 (3H, d, J= 6.5 Hz), 1.07 (3H, s), 1.21 (3H, 5), 1.67 (3H, s), 2.07 (3H,
5), 2.05-2.12 (1H, m), 2.30 (1H, dd, J= 16.9, 7.5 Hz), 2.39 (1H, dt, J = 14.8, 6.7 Hz),
2.49 (1H, dd, J=17.0, 3.0 Hz), 2.50 (1H, dt, J = 14.8, 6.7 Hz), 2.70 (3H, s), 2.74-2.30
(2H, m), 3.07 (1H, dd, J= 7.0 Hz), 3.83 (1H, dd, J="7.1, 2.0 Hz), 4.35 (1H, dd, J= 7.4,
2.8 Hz), 4.98-5.07 (4H, m), 5.16 (1H, brt, J= 7.0 Hz), 5.23 (1H, t, J= 6.9 Hz), 5.74
(1H, ddt, J=16.7, 10.2, 6.5 Hz), 5.91 (1H, ddd, J=17.8, 10.5, 7.8 Hz), 6.50 (1H, s),
6.95 (1H, s); C NMR (100 MHz, CDCl;) § -3.7,-3.3, 5.3 (3C), 7.2 (3C), 14.8, 15.2,
18.7,18.9, 19.4,20.3, 23.6, 23.7, 26.4 (3C), 31.7, 36.7, 40.1, 43.8, 46 4, 53.3, 74.2,
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53.3, 71.8, 75.6, 78.3, 116.1, 119.6, 120.5, 129.9,
131.3, 137.5, 138.2, 152.2, 165.0, 170.7, 218.8; LRMS

w@ Bisup1saas cd for C27HAONOSS [ MrH+] 490. 3, f ounBICHB82083/026367

S NOOOH OOCH 20 depoB (1, Epo 1): To a solution
%5%6{11?5@5@1@6@&20 m@ﬂér I1§:Nk"\H% 1(,21973 an 1%§9 164.7,
in CLCH2CHACL ) C was "adde
(71 218.4; DBM&)QE)SI) qai@d foerad{wﬂtiﬂsS/ﬁ‘as[MﬂJNat]&r@cﬁ ﬁymﬂlﬁﬁﬁﬁ
(hexane/EtOAc/C+2C12 = 1/1/2). After stirring for 7 65
WD 2004/ 018478 PCT/ US2003/ 026367 h, the m xture was
d'bl uted with EtOQAc and filtered through
S whi ch was rinsed with Et OAc.
| the residue was purified by
preparatyve TLC xane/ Et OAc/ CH2C12 =1/1/2) to give 1

(1.1 nmo,\ 2.2 1%9 as a white solid. 5 The
spectral d#ta of was identical to those reported of
dEpoB. 4\ g OIBS 27 Conpound 27: Acid 25 and

al cohol 24 s azeotroped with dry benzene (5 nL x 2)
and dried undér?hi gh vacuum before reaction. To a

|
@@h:gtl,gmigi n[E;s&\?\g% o%% gg%D%gsa 12%&%1) 1%& Qolﬂ%ﬁgé (Z%;{L)) was heated

oAy mmd 8itlD9 solmtibi) oﬁGrlibbEZ cafedyst i 1 mgg Bubrleumel} in toluene
dded | ut f 1d.25.(1.11 g, 1. [) i

@b 3R Buresvs e Thkas min SR L 658 By Tapugh @ pad

& sﬂﬁfatg‘éf vadidH ﬁ/hé"ﬁns%td thh }Qxfdﬁé/Efk)&c 2/1. % 'ffbfﬂbﬂfe@ fidztes were

stirred at rt for . . After concentratlng, t he
¢ansemiacedyand puu@ﬁdibvéh\slbyolﬂma@hrommt@gmpmmswﬁﬂwmﬂmo 40:1

3500 g E TRtk Bobinth ShA FAFYPIBSN ) as a

GR35 COLS A i sy, L. 3k,

m&suommzm ]209,]8799%6 78?781;11 Y’HNMrRJ;LLOO MPMVEIXGIQCB (M?&(SH s),
0. 06}é 9% gBH S)
W( Lob K6, /5. % H@aﬂ 89t( HytJg W@ 0.3 O, @)m 04 (3H,

$:186 3H, 4, J=7.1Hz), 1.12 Y, 5), 1.17 34, d, J=7.1 Hz), 1.68 (3H, 5), 2.15
(3H, d, J= 0.8 Hz), 2.14-2.27 (2H, m), 2.45 (1H, dd, J = 14.0, 4.8 Hz), 2.50 (1H, dd, J
=14.9,3.2 Hz), 2.64-2.74 (2H, m), 2.72 (3H, s), 3.02 (1H, quint, J= 7.0 Hz), 3.10 (1H,
dd,J=14.4,7.3 Hz), 3.96 (1H, d,J= 8.7 Hz), 4.43 (1H, dd, /= 8.3, 2.9 Hz), 5.22 (1H,
dd, J=9.8, 5.7 Hz), 5.33-5.42 (2H, m), 5.69 (1H, dd, J=15.8, 8.2 Hz), 6.57 (1H, ),
6.96 (1H, s); *C NMR (100 MHz, CDCl3) §-3.3,~3.2, 5.6 (3C), 7.1 (3C), 15.0, 17.2,
18.8,19.4, 21.4, 21.7, 23.8,24.3, 26.5 (3C), 33.2, 35.6, 41.3, 41.8, 48.2, 54.0, 74.4,
77.4,79.3,116.4, 120.5, 121.0, 129.3, 132.1, 137.8, 138.0, 152.7, 164.8, 170.7, 216.8;
LRMS (ESI) caled for C3oHgsNOsSSi, [M+H] 718.4, found 718.3.
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= 6.5 Hz), 1.03 (3H, d, J=6.5 Hz), 1.07 (3H, s), 1.21
(3H, s), 1.67 (3H, s), 2.07 (3H, 20 s), 2.05-2.12 (1

woRoap18428 30 (1 H, dd, J= 16.9, 7.5 Hz), 2.39 ¥A1/HS2003/026367
J=14.8, 6.7 Hz), 2.49 (1H, dd, J=17.0, 3.0 Hz), 2.50
(14, dt, J= 14.8, 6.7 Hz), 2.70 (3H, s), 2.74-2.30

, 3.07 (1H, dd, J= 7.0 Hz), 3.83 (1H, dd, J=

. ,435(1H,dd,J:7.4 2.8 Hz

4.98-4. 07 (4 m, 5.16 (1H, brt, J= 7.0

, hlz) 5 74 (1H, ddt, J= 16.

Hz§ 5. 23
7,

(1H, 10.2, 6.5
H), ddd, J= 17.8, 10.5, 7.8 Hz), 6.50 (1
H, 1H, s); 13C NMR (100 MHz, CDC13) b
-3.7, 3~(30), 7.2 (30), 14.8, 15.2, 18.7,

3, 23.6, 23.7, 26.4 (3C), 31.7, 36.7,

8 N6 4, 53.3, 74.2, 66 WO 2004/ 018478

PCT/ US2008/,026367 76.5, 79.6, 115.5, 115.6, 116.5,
120.5, 1218, 135.8, 136.1, 137.4, 140.2, 152.09,
Caipoimd 287l Hsol@tlch @ﬁfsaamvss 8BS, 0.4 8nedol) dt THF (6.5 mL) was

s Emsadina S 2ot abs . 254 Bisap e vasaticted ot e The

reggucﬁlz\@as%ugﬂohe& Qvith dBhwisk Ra&iBbHEP ?MSZﬁ\/IErpO ff@z ah? ot 8l the

to reflux and treated with a sol ution
midra weststigrdl at rivpr 3. @iftamsbicentrating andrirying andﬂ)hlngVmuum the

refif B pti it Splifin GRS PeriRE L0 i Bl = 1 o
gité DS ETHOVE b, (e00RMedoE9006) a5 adbHlite SBlNG; conbi ned filtrates

weJ. e concentrated and purified b tlash col um

[odbit of66dg P AphyCISIBAR (ﬁémhﬁ 8592.20/6; 2937117330168, $5Q0, 1456,
|

1358, 939101 58 164, V7R s P fu R upd Beth-, BH @i} 6B 5a51 11

(3?18§4J 37703’13I7é) 169 3H1<ff6J7 61351323 1. i@?ﬁl s), ]11’729(3}115355)% 101@1¢s),

2. 61@810((214 méu)Z 43 GHL.’dd(éH 16@, 3 7611872 6% HH,cﬂd J=T1%. 9|—?zﬁZ)

285 886{ Al 2 2 cH, O B 8490 gk Al -

H§) 3 715 (ﬂ‘H)dd 11=6§39(33.12'|Hz§,)4 3(2(11:5 d&ﬁ]%@l’i, 3d7 Hzl)—s Qsiélﬁm)rt J 7.3
Hg) 5621 i = 5 . 51z, 568 QLG 2 167, 6AHP 56 (U ddd, 7=

1?7 762%,(%@3% 69%3%&2 ( %'dg Joit {SI 13c%ywﬁﬁogmﬁ%ﬂ&4§ %g's 1,16.0,

17(1,&921(195;228 362&29) BB )0, 38.6280.4,44.8, 588, 708, 75.8,7838,116.1,
Hz%, 5.33-5, 42 %2H m, 5. 69 %1H dd. J=15.8, 8.2 Hz},
1967220 542%3, 1318, &7-0:1138- %)L 52 236 MVR 70 0B MRARIESEES]) caled
3C), 15.0, 17.2, 20 18.8,
fof&%,]‘@?sss[ﬁm 37‘{59 %(%undf?bz;‘( 26.5 (3C), 33.2, 35.6,

41.3, 41.8, 48.2, 54.0, 74.4,
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77.4, 79.3, 116.4, 120.5, 121.0, 129.3, 132.1, 137.8,
138.0, 152.7, 164.8, 170.7, 216.8; LRWVS (ESI) calcd

WO 004 CBRHEBNCBSSI 2 [ MrH+] 718. 4, found 718. 3. BJT/U&2003/026367
2004/ 018478 PCT/ US2003/ 026367 4\N ,DH OH 28 Compound

28 T olution qf .3 298. 8 0. 41 [ E
Copgpognfh: it B8 G ACapii A e e il Qe Gyt k)
and BBedintdey hiphWasmih befoesireaétidi Thb@rsoftidn of Bleohsl2AqR4®Mmeg,

was quenched with dropw se addition of Tl\ésldve

30 nL
0.746 nom@)) an 8Hehk (5 nh)wwaie addedLRET (1984 mag. 1r mmo(lhaqﬁl.D AP
; o o » T

A, ESTSERMLA RO AR B Satpest oSSt
md, §iA8 mieN anEeHECIHE il 4 1L kidse)GirormvidBovet 96 nfinmy ) °C. After
0,402 mmol, 97% as a white solid, %a] 5 -96.6 (c
stixging 0 °EHon 3 }; the RUERE WS sk 1t fon2 4, Aéewzncg Ing, the
R i o Mg GO - 31
1515 td give B6) 34011 22, Q.35 noinol,)68% basadmyn acid) 28 a cBlarlesy qil;

1,72 (3H, s), 2.10_(3H 2,31-2. 4 H 3
ol 2tne 038 lennakiile)? 2986 at e oy e 8 1317

2§y B R, 7 o i Bt g B Pl o

(61(1,1s9!'0.5¢10)x65](6H, 590,98 (1, 12)0.94(980 (/1= 9 Hig), 1.02 B, R,/ = 6.9
3. HE}) 5.18§1 H brt, J = 7.3 Hz;{, 5.32@%17H, dd
Hz)=1.83 GH. 2, § 548 Hzk 16¥ @), dd2 GHy9), 7.076. 10 (i m)s2 89 GH,

. = . . Z )16 D 1 ]
i 0SS 1RR 0 1 ek B 5 g Gt gup®es if,
2.719(3H, s1.2.9%:2.92(2%], 23386 (BH, uini33=0].1 89),6,8340H3 ddA%=8,3, 2.1

3 71.8, .75.6,, 78. .3, 11 119, 0, 5, :
Hgt 35l 4Tt a Ol gh 1A gt o). 330 G o &7 Peiag©
9093 J=
R /5303 2 R3OS i 200 ks 002
7.0PBT), 6SU008Y, 62698 11 HCOnbBYHU(ESS) cabed {9t CmithaitsND68hbla 21
t yth d b 5nm x 2 d dried
[Nﬁ‘ﬁ\i‘gﬂ gﬁg#"&g‘g&ﬁ\%'befo% rzgisingn.( To axsol) ut ia(r)]n o;l ©
al cohol 21 (240 ng, O0.756 nmol) in CH2C12 (5 nmL) were
added EDClI (192.7 ng, 1.01 nmol) and DVAP

40a
Compound 40a (via RCM of 26): A solution of 26 (57.6 mg, 72.0 umol) in toluene
(142 mL) was heated to reflux and treated with a solution of Grubbs’ catalyst (6.1 mg,

7.20 pmol) in toluene (2 mL). The mixture was stirred for 28 min, cooled to 0 °C and
filtered through a pad of silica gel, which was rinsed with hexane/EtOAc = 2/1 (300
mL). The combined filtrates were concentrated and purified by flash column
chromatography (SiOs, hexane/Et,0 = 40:1 to 15:2) to give 40a (12.0 mg, 15.5 pmol,

22%) as a colorless oil;
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(122.8 ng, 1.01 rnol) at 0 C. To the m xture was added

a solution of acid 25 (314.6 5 ng, 0.628 mml) in
W@RRTOB4(® nl + 1 nl rinse) dropw se over 15 nP@OI/EB2003/026367

C. After stirring at 0 Cfor 2 h, the mxture was

Ithf'hﬁ)“—d 2955 @88&0{74?; f69oAH ﬂﬁqf‘f’% r@hhnG3st s B73, 832,773

resi due was purified cl'unm ‘chr’omat ogr ap
oSt dELNhﬂ(@#@é/l\EH@‘@)@h)Z&DI)%(BH .6.)501)2 (BH g; (\ves ?(ﬁ{(q?;él& 17 Hz),
mol ,  68% based on

'% 54 157 39 118, 86 o) (T84 (L oo £956t Flabag2 GEL

B GIEP L2113 008 oy MR RS 053

I@z)oz 08-2.4%BHH, 8)), 2.60 B, Qld@."i—(l@l-l TR Hz0 293 (BHH;) 3)77 20919(4}1

f%hz%cﬁ 0§£2P£Ig) 338(11% % Eﬂgzp 4]§481j?(d31|,.|1 g)3 34Hz) 5.28-

52353@1 )OS@EZHnad J2-=§J§ :i%:kz()]i 5@)7(11 ailg's 90'?/5 Hz), 6.21-6.28
(2H49L),26 6% (112H), 6-@9 (le s)Z LROSSI(ES)) calzd 66-@HQF (0SS [M+H ]
t, 3 =71H), 3.83 (1H dd, J = 7.
{%%72"42' 35 (1H dd 2 2 3. 5 Hz), 4 98-5. 1
(4H M, 530 (1H t. J= 6.7 Hz). 5.76 (1H ddt,
J=16.7, 10.2, 6.2 Hz), 5.92 (1H, ddd, J= 17.8, 9.0,

7. ), 6.19 (1H, t, J 7.0 Hz), 6.51 (1H, s), 6.97
(1 ; LRVMB (ESI) calcd for C41H68F3NOSSSi 2Na [ M+Na
] 822. found 822.4. 4\N,,.OTES F3C OIBS 20 40a
Conpo ia RCM of 26): A solution of 26 (57.6

my, 72.0 [mol] isRHtol uene (142 nL) was heated to

té; ux/and treated with a solution of G ubbs' catalyst
( \ ) in toluene (2 nmL). The m xture was
stirred flor in, cooled to 0 Cand filtered

t hrough a silica gel, which was rinsed with
2/1 (300 25 nlL). The conbined filtrates
mere concent?%at ed and purified by flash col um

CHbRORERSE sty RT3 30l e T 77 0 i odded

B IVDIR2 PR4di0d B4 SBm P 1U%2, Qﬁa 2B B8re Wds stifrbd 8 rt ‘for24915 Fhe
2884, 1743, 1690, 1472, 1320 1173 1114, 1038, 10

rgaegiongas quenehed syithronisppaidifia Momamowd@ min at 0

OE}S H{le t?r)lxtjlge végso&l%uﬁ% Stélg C%%# ?Ag)z,ﬂq..%qer fggfeﬂgmfmgl %c%rymg

undet high vdeuuih for Bib) theesi@ue 844 purifjed b fBBh ¢3lmntbhrdmatégrbphy

OBhisGe panatiof: %5 G ahngd G 2ol pah) o ipass
pbivads; 7.3 Hz), 2.73 (3H, s), 2.77-2.91 (2H,

[a]p® —54.6 (¢ 0.28, CHCls); IR (film) v 3478, 2974, 2929, 1736, 1689, 1449, 1381,
1318, 1247, 1169, 1113, 1039, 983, 867, 736 cm™; "H NMR (400 MHz, CDCl) § 1.05
(3H, s), 1.12 (3H, d, J=7.0 Hz), 1.23 (3H, d, J= 6.8 Hz), 1.37 (3H, s), 2.04 (1H, brd, J
= 3.8 Hz, -OH), 2.12 (3H, s), 2.25-2.33 (1H, m), 2.38 (1H, dd, J= 15.3, 3.0 Hz), 2.48
(1H, dd, J= 154, 9.8 Hz), 2.54-2.61 (1H, m), 2.66-2.76 (1H, m), 2.71 (3H, s), 2.96
(1H, dd, J=16.5, 4.5 Hz), 3.02 (1H, dd, J=16.3, 6.5 Hz), 3.11 (1H, quint, J = 6.7 Hz),
3.19 (1H, brs, =OH), 3.74 (1H, brs), 4.35 (1H, brd, J=9.5 Hz), 5.42 (1H, dd, J= 6.2,
4.1 Hz), 5.60 (1H, ddd, J=15.8, 5.6, 4.5 Hz), 5.66 (1H, dd, /= 15.8, 5.8 Hz), 6.24 (1H,
t,J= 7.2 Hz), 6.64 (1H, s), 7.00 (1H, s); >*C NMR (100 MHz, CDCls) § 15.1, 16.1,
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m, 2.96-3.09 (2H, m, 3.98 (1H, dd, J= 8.9 Hz), 4.54
(1H, dd, J= 7.3, 3.4 Hz), 5.28- 5.38 (IH m, 5.63
W@ 24d4/008478 J= 9.6, 2.3 Hz) 5.77 (1H, dd J=15. BCT/BS103/026367

Hz), 6.21-6.28 (1H, , 6.60 (1H, s), 6.99 (1H, s);

o H G by eSS B A T
1249%41@ @Fpé z4@a mzq 8. g ,%3@ zq% volp) = momﬂ@ mgsd[rqtﬁﬁfecmm =
28 4ried Lir38. mz@é gx 15r?r(gd6ét4 ¥70. 2 S84 ﬁR}%EESI} @%le@a f%Bn was

tion of TMSOWe (80 nlL) over
C27%g%nﬁﬁg) gt[w%'tl—?%g%tﬁ)ﬁ% éizﬂflLre was vigorously stirred
at rt for 2.5 h. After concentrating and drying under

hi gh vacuum for 2 h, the residue was purified by flash
HMm chr omat ogr aphy  (Si O2-50 g, hexane/ EtQAc = 1:1)

t, give 29 (1.20 g, 2.21 mmol, 96% as a colorless
p ef; [a]D25 -54.6 (c 0.28, CHC13); IR (film v
3478 o4 #2929, 1736, 1689, 1449, 1381, 20 1318,

1247, 1] Jﬂé 1039, 983, 867, 736 cm'; 1H NMR
8 1.05 (3H, s), 112(3H d, J=7.0
, J= 6.8 Hz), 1.37 (3H, s), 2. 04 (1H,
. 8\Hz, -OH), 2.12 (311, s), 2.25-2.33 (1H,
ordd, J= 15.3, 3.0 Hz), 2.48 (1H, dd, J=
, 2.54-2.61 (1H, m), 2.66-2.76 (1H m),
2.71 (3H, 9, 296(1H dd, J= 16.5, 4.5 Hz), 3.02

Coﬁ&goun%% Tio Wiqlf 3‘&55(%&&% 2]%1,1 }‘f%ol?%nﬂ*fhgﬁ H;\I‘hz}Zggsz%f
89? %§61? in élcgézngﬁd'}i mi Y af €A whk adlbd BN (8.2 :ﬁ] @d% whio)), The
real:ﬁoﬁ waS nﬁ)nﬂzyed by HHH(Q Elne.xalie/Et%cicgz%)— 1/6}234A1ite_[|qtm§)g for

657ty oSk ROy S PLTEISIOBE ORGP 1751 6 il e

ad%%i tg) thgi%é)@tgre?’ Agér StA%in foralgf }% ﬂt:e“lﬁn@mrce: ’5)\3!33 ?:Eolgg gﬂrt c?l_iglt&i with
EtQ2%.29¢ f3ered thrpugBa p@d:of:glhea gelowhigh was sms@! igh EsQAe @&ﬁ:&;r

coppauiefinas e feaii veopi s naRsRGRe Rty AT Rl -
1/ f?ﬁf‘“to]glve'sZ ‘@‘ N5 mg, 2.13 pmol, 94%) as a white solid;

'H NMR (400 MHz, CDCl;) 8 1.03 (3H, d,J=7.0 Hz), 1.08 (3H, 5), 1.19 (3H, d, /=
6.8 Hz), 1.25-1.35 (2H, m), 1.37 (3H, s), 1.42-1.55 (2H, m), 1.65-1.82 (2H, m), 2.10
(3H, d, J= 0.8 Hz), 2.21-2.47 (2H, m), 2.27 (1H, dd, /= 14.2, 2.6 Hz), 2.48 (1H, dd,J
= 14.3, 10.8 Hz), 2.70 (3H, s), 2.70-2.28 (1H, m), 3.02 (1H, d, J=2.0 Hz, -OH), 3.19
(1H, qd, /= 6.9, 2.2 Hz), 3.65 (1H, d, /= 6.2 Hz, -OH), 3.69-3.72 (1H, m), 4.34 (1H,
ddd, J=10.8, 6.2, 2.6 Hz), 5.28 (1H, dd, J=10.2, 2.2 Hz), 6.12 (1H, dd, /= 10.2, 5.2
Hz), 6.61 (1H, s), 6.98 (1H, s) ; LRMS (ESI) calcd for Cy7H3oFsNOsS [M+H'] 546.3,
found 546.2.
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,.OH F3C OH 2 Conpound 2: To a solution of 29 (1.22
nmyg, 2.24 nol) and TrisNHNH2 (26.7 ng, 89.6 4nol) in
W@RM(HZCI (1 rL) at 50 C was added Et 3N (12.BCL/PSBO3/@6367
. The reaction was nonitored by HPTLC
Té xan [EtOAc/ CH2Cl 2 = 1/1/2). After stirring for 10
I rther TrisNHNH2 (26.7 ng, 89.6 nol) and Et3N
(125 9.6 nol) were added to the m xture. After
stirring flor 14 h the mxture was cooled to rt,
di | ut ed &H?gd filtered through a pad of
silica gel h rinsed with Et QAc. After
concentr sidue was purified by preparative
Cl2 = 1/1/2) to give 2 (1.16 ny,
white solid; 15 1H NMR (400 MHz,
: ™™g J= 7.0 Hz), 1.08 (3H, s), 1.19
(3H, d, J= 618 Hz), 1.25-1.35 (2H, m, 1.37 (3H, s),
1.42-1.55 (2H, 1), 1.65-1.82 (2H, m), 2.10 (3H, d, J=
C@mﬁoiﬂid 542488028 4d a{cZ)hbl 38 wer a2dotfopbld wdth, drﬂ Bé&eﬁe (Pmb x 2)

IEE% 38 (1H, dd, = 14.3, 10.8 Hz) 3H, s
(g4 3indgr amvawm @ef@t? reagfion.qlo @solzthn @Ealc 3 (@.0me,

oiﬂé,H) Ilf{mo n CJH Clé(l )%v n?&dgeg ;@"Cll((é( @ﬁg 0. dl(;()Trﬂﬁfé agﬁ DMAP

(26.12ng,2. B97Hm)n,01)5at ES’C( Th thaddixtue vs?e@ added®a Qolhizdn oftacid?25 (72.6

b R 1 T B b dasBeRayer by 0 ilerie sinidg at 0
o fb‘r‘ '] @, %@n&turz Jeva@@m%@@ ét/ 1@?{@ 48, Fﬁér%ﬁ@&@aﬁﬁ@ %ﬁg remdue was

Co
pusitiod o 1lasts colurn @Z@D@tpgq@ehw Wl@gplgrli;ndﬁuﬁ)zm% 3035 mLsive 34
t T
0230 £ HALE 201 BRI SIERE Wiy ) TP

[oBPRCIR4 «aosénCHomarm @ﬂﬁh?d 25@29(3@22@0@7350 1894 190811472,
and DVAP 5 197 mol t he

0 C To
13f$16x¥3§r2e13%’sﬁa@%eldgi SO 58087% 7&7@@5 (HZ\IMR%QQ Mz,

ek b, p B2 1 Sy G SRR I Bl o

0.84 {(9H,&d/ a8 .0’ Mz, 0197298, é) 16Qt3&H EIRCEBEAL T 0 %314 kes= 6.5 Hz),
resi due was éfurlfled | ash col utm chr omat ogr aphy

LOB(38B 8).Helladdd: 5t Ay (3H3®); 3?61(3.Hg¢ v 64 Hz), 2.05-2.14 (1H, m),
2.30 (1H, dd, J=16.9, 7.5 Hz), 2.33-2.53 (2H, m), 2.50 (1H, dd, J= 16.9, 2.7 Hz),

2.76-2.80 (2H, m), 3.07 (1H, quint, J=7.0 Hz), 3.83 (1H, dd, J= 7.0, 2.2 Hz), 4.35
(1H, dd, J=17.4, 2.8 Hz), 4.97 (2H, s), 4.97-5.07 (4H, m), 5.16 (1H, t, J= 7.2 Hz), 5.24
(1H, t, J= 6.9 Hz), 5.74 (1H, ddt, /= 16.6, 10.0, 6.5 Hz), 5.91 (1H, ddd, J=17.6, 9.9,
7.7 Hz), 6.50 (1H, s), 7.06 (1H, s); *C NMR (100 MHz, CDCl3) § —5.2 (2C), -3.7, —
3.3,5.3(3C), 72 (3C), 14.7, 15.2, 18.5, 18.7, 18.9,20.3, 23.6, 23.7, 26.0 (3C), 26.4
(3C), 31.7, 36.7, 40.1, 43.8, 46.4, 53.3, 63.4, 74.2, 76.5, 79.6, 115.5, 115.6, 116.6,
120.5, 121.3, 135.8, 136.1, 137.4, 140.1, 153.0, 171.5, 172.2, 218.4; LRMS (ESI) calcd
for C47HgsNO4SSis [M+H'] 876.6, found 876.5.
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(99.5 ng, 0.114 mml, 92% fromt-butyl ester) as a
colorless oil; 10 [a]D25 -23.4 (¢ 0.56, CHCI3); IR

W@ pooksys4vs 2955, 2931, 2880, 1735, 1696, 1506, BAWRS2003/026367

1386, 1362, 1294, 1254, 1174, 1104, 988, 878, 776, 742
NMVR (400 Mz, CDC13) b 0.06 (3H, s), O.06
.14 (6H, s), 0.63 (6H g, J= 8.0 Hz), 0.92
94 (9H, t, J= 8.0 Hz), 0.97 (9H, s), 1.02
. 1.05 (3H, d, J= 6.5 Hz), 1.07

3H, s), " 9Ted. 67 (3H s), 2.06 (3H, d, J=
0.8 H). J1H m, 15 2.30 (1H, dd, J= 16.9,
7.5 H). H n), 2.50 (1H, dd, J= 16.9, 2.7

), 3.07 (1H, quint, J= 7.0 Hz),

. dd, 0. 2.2 Hz), 4.35 (1 H, dd, J = 7.4,
Hz), 4.97 (PH O%BS 4.97-5.07 (4H ), 5.16 (1 H,

, 55524 (1H t, J—69Hz) 5.74 (1 H,

gfj % 10, 0, 1 (1 H ddd, J= 17.6,
oglpouyd-ﬁ F-@) soltglo@yf@fm@ g )mg, 79(§gxr{1q>lp.|m @juellg@ FNvrLy _w@s)heated

%@%ﬁﬂ %égat%%wgth S&@mfg @”bbfs Z%ag’ﬁ‘b“f mggf éﬁ@gﬁ—}n toluene

Z6mQ).(Fe)mixBfte dvas 686&3d fo? 11 min3Roled 8@ L axﬂﬁﬁl%recf'ﬁlr&xgh a pad
53.3, 63.4, 74.2, 76.5, 79.6, 115.5, 115.

obeilica gel pyhigh wagsinged wils hegxangF#OAc =30 (280 m@f& The combined

S Bact st e o bR MRl 5 By gy si0

RE0H/BLEIF 80RGH/1993 60 310 283654 ngBSW phh@l; @%ﬁas gﬁ&)less oil;

npound 55: A sol ution of

iqﬁﬂDtgod“Qé‘r(é 0265 STHED); Wa Sfiloat 2255, %gﬁﬂ' éBTSg)%MM 604 Sl72 01387,

W 0o RS At 8 Bl 8 .

h
(BHD 5), @0 ﬁ@@'l 159 0015%91”95 bist7igrieq A-hy oughy @%?gﬁ_ 5F0H2),

was rinsed wth hexanel

Sl | ca
D50 0 M TG o) Tt OB derd L S0 (@Hog), 117 GH,

RS, ot heeloosluim, B PTRR RIS Bt 56,3

i), 2. 52)7(%1 as, o= 0;49993 Ile}ﬁzg 2)63 -2.75 (@023, 2%3@6((!31{%?@ 10 (1H,
3 hf. | 30, 2879, 1740, 16
9'% i@s?ﬂ 2365/ @sizm%az) #7g71H; dd7 = é@ﬁﬂ 97%;497 (2H,

@43 26 ?ﬁﬁ édgij'\@ (1ng 3 ?@g@(f r?%a ﬂﬁ(ﬂg d@vﬂé 1?_')26) 8.1 Hz),

0.5881H.0%, 7.07 (L5 5B, IRMR)(ES@aRE féﬂehs}hz)NO&SwﬂMgﬂif ] 8918.5, found
%4%(% s) 1.06 (3H, d, J= 7.1 Hz), 1.12 (3H s),
(3H, d, J= 7.0 Hz), 1.69 (3H, s), 2.06-2.30 (2H,
, 2.14 (3H, s), 2.45 (1H, dd, J= 15.6, 3.6 Hz),
2 50 (1H, dd, J= 14.9, 3.1 Hz), 2.63-2.75 (2H, m,
597306 (1H, n), 3.10 (1H,

57

Compound 57: To a solution of 55 (61.8 mg, 72.8 pumol) in THF (2 mL) was added
HF-pyridine (1 mL) at 0 °C, and the mixture was stirred at rt for 3.2 h. The reaction was
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dd, J=14.6, 7.7 Hz), 3.97 (1H, d, J= 8.5 Hz), 4.44
(1H, dd, J= 8.4, 2.9 Hz), 4.97 (2H, 15 s), 5.22 (1H,

welego4d1848& 7, 5.2 Hz), 5.33-5.44 (2H, m), 5.70 PCHUSTA3/026367

J=15.6, 8.1 Hz), 6.57 (1H, s), 7.07 (1H s); LRV
Qﬁﬁdched:ﬁith drd‘p@sﬂse(%&ﬂhiﬁﬂ‘dﬁﬁl%ﬂ OMdMit bl L)34 8. 96, The utidture was

H. NI OH 57 nmpound #{Toasolution.
W%at (6tor 8 hnﬁﬁev%r@eﬂ%wg qndﬁnen% ynggr highaeacuyg e residue was

i
Pt ) i bl SRR OA 20 ShE R 24
REToUB20(0B/ EBY6)I6 A witjteesudided wi t h dr opw se addi ti on of

at 0 C._ The m xture was stirred at rt

TVBRMVE (15 ni
faglp zlﬁ.%-‘b&ﬁ 981)85{:61%&3&&{ WRaffilmg v a2, d39§8n239 13nd&d9, hpdh 1449, 1377,

LR R PEL R S ) ph St ?T'bs?ﬁﬂiﬁg”w GH, 4,/

_%%98&), 1105) (@H a Jok.8 }&z%% 3@%314 éom ’7@( %Ciz (g&ﬁkpé%l -2.40

Grhan), zééngmg' 11335772 5 Hz)z@249 (ﬂﬂsﬂd JfF@Gﬁ 5, 9331n)R.35-2.67 (H,
3
oY A, M0 B ih. S1340, gt v e kg A, By om),
5351(1H)1 de 2=086, (234-|H)z§)4 062(13111)?3 4©H) (4333 (19@ dd214© A B*o\Hz) 4.92
fﬁt@)é Wlﬁzw ﬁ?sz 233 (1%14 dd@ld 830; 2154H6) 5(§211szld J=15.8,

§43 )t 1:5? (13%1{'&&51 J*Hg% .65 13[5 %%gﬁ{'ﬁ‘bf P QW&RIMR (100

MHEZ’SC(D(H;)BJw3JI:633148 390, 23,237,329, 62H, 387 ,4002,148.0, 53 4,
iLH, t., J= 6.9 Hz). 5.33 £1H, dd, J= 8.0, 2.5 Hz%,
% Bo7 170 -BadS- laugfé 1§9.0, & 0;5%00 4358, 1316, 1384, 152.5, 170.0,

RIGR IS LRA 5 B Re NS it 4.4 T 50
23.7, 31.9, 35.1, 39.7, 40.2, 450 53.4, 61.8, 71.7,

75.8,p78.1, 116.7, 119.0, 120.5, 130.0, 131.2, 137.6,
138. 9] 152. 170.0, 15 170.7, 218.7; LRWVs (ESI) calcd

for S[ M+Na ] 528. 2, found 528.0. OO
, T F3 46
riod
N OTBS
46

Compound 46: Crude acid 25 (4.65 g, as 7.27 mmol) and alcohol 44 (2.18 g, 9.84
mmol) were azeotroped with dry benzene and dried under high vacuum before reaction.
To a solution of alcohol 44 (2.18 g, 9.84 mmol) in CH,Cl, (65 mL) were added EDCI
(2.09 g, 10.9 mmol) and DMAP (1.33 g, 10.9 mmol) at 0 °C. To the mixture was added
a solution of crude acid 25 (4.65 g, as 7.27 mmol) in CH,Cl, (20 mL + 5 mL rinse)
dropwise over 20 min at 0 °C. After stirring at 0 °C for 40 min, the mixture was stirred
at rt for 4 h. After concentrating, the residue was purified by flash column
chromatography (510,~160 g, hexane/EtOAc = 20:1) to give 46 (4.85 g, 6.87 mmol,
94% from #-butyl ester) as a colorless oil;

'H NMR (400 MHz, CDCl5) & 0.08 (3H, s), 0.08 (3H, s), 0.60 (6H, q, /= 7.8 Hz), 0.93
(9H, 5), 0.94 (9H, t, J= 8.0 Hz), 1.04 (3H, d, J= 7.0 Hz), 1.04 (3H, d,J= 7.0 Hz), 1.11

(3H, s), 1.23 (3H, s), 2.05-2.14 (1H, m), 2.17 (3H, 5), 2.40 (1H, dd, J=16.9, 7.0 Hz), -
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Conpound 46: Crude acid 25 (4.65 g, as 7.27 nmmol) and
al cohol 44 (2.18 g, 9.84 mol) were azeotroped wth

walegp4besazene and dried under hi gh vacuum bef orBCT/US2003/026367

reaction. 20 To a solution of alcohol 44 (2.18 g,
9.584 1 Hnid, )J = 17.(CRXH2), Q6%6-2rhd (m,nﬁ) acm)emEaH xﬁ)Z 3(016 (gH quint,

TR TP s Bl ) =0 507 Bat A 2 Ll =D s Binp bk 14 (o,

), 995 g}ﬁ7dd¥”37‘94 16.0,19. %ﬁﬂ{%)c(:s?% ({Ihr? ag%'ﬁlt}ﬁl’i B”ﬁﬁé J-8Hg), 621

dropwi se over 20 min at O
g, md,nl 713 1 fite) L RMBa(E SEX dal adefr C@gHégﬁsofésmNa [M+I\M} 7.4,
ﬁ ﬁﬁ% ating, the residue was purified by flash
5 chr omat ogr aphy (Si O2-160 g, hexane/ Et CAc =

20:1) to give 46 (4.85 g, 6.87 mmol, 94%fromt-butyl
as a colorless oil; 1H NWR (400 VHz, CDCl13) 8
0.08 (3H, s), 0.60 (6H g, J= 7.8 Hz),
y: 0.94 (9H, t, J= 8.0 Hz), 1.04 (3H, d,
LQUES(3H, d, J= 7.0 Hz), 1.11 (3H, s),

N\ 2.05-2.14 (1H, m, 2.17 (3H, s), 2.40
, 7.0 Hz), 74 WD 2004/018478
367 2.59 (1H, dd, J=17.0, 3.6 Hz),

: : dibs M, 290301(2H, nm, 3.06 (1H,
qui nt, g-0 Hz), 3.85 (1H dd, J=7.3, 2.0 Hz),
4. 38 (1H, é J 7.0, 3.4 Hz), 4.97-5.14 (511, m, 5.75
Comipouddt43: A solutibn 0f 46 (21,0.6m3, 61723 nbn@Pin(tbludne ¢08,mi) was
7.8, 10.5, 7.8 Hz),.6.21 (1H, t J=7.2, 1.5 Hz);
R oSV ol tepopi e Sl ph G R A b ey O 189 mmol)
froRRnd 26 BL). The gfﬁﬁre %&tﬁré@i fopT 'B§nn HCPORALDE i ?@b (glﬁ;tely

solution of 46 (510.0 ng, 0.7 nmol ) 1 n tol uene
eaoledigd °@1@%§»’t1@@t it ?(éb¢f9¥@ ﬁlﬂmﬁm tategh apadnofilsml get.idosecond

92.1 0.10
PliriFab 8%a 3R S8 P s mectSinc Railort Sad Sypujancousty.
Thelesmbiaéd tt)éctﬂjhdnixlﬂiﬁeﬁwaieeﬂi%r@ﬂﬂr&%hta%aﬁ JdEsand g@ﬁ@bo 34, which
0 C.before filtration through a pad of silica gel.
warened with kexapyEQAns 3( 15&1@9 B rTgle comppgd rﬁmﬁt)es wa@ concentrated

%ﬁ&%ﬁ%ﬁg&%}?%@ﬁﬁﬁ%%ﬁ?@?ﬂm@ $6I2t erééée)t(ahr ouBh ~a el >
wfgm 18 (2 glahg,(1100mg)o], *b)cds a avdalest oded Wit h
NI iRt S s, 5 D, PRt v 0.
HLITRRLY (4 8 Sottir ool BAL b, st .-
BOIHz), mm (s)4(2(26MBIH,, s)c;masaa 345(10H,G8), 034 1) 1, €d,16= (5351 5.0 Hz),
358- 29588 Qo 2%(1h dh; 9= '_1%)6 6419133 2.85 (1H, dd, J=15.6, 5.7 Hz), 2.97
(1H, dq, /= 8.3,6.9 Hz), 3.04 (1H, dd, J = 15.6, 6.3 Hz), 3.92 (1H, dd, J= 8.3, 1.2 Hz),
4.36 (1H, t, J = 5.3 Hz), 5.30-5.39 (2H, m), 5.58 (1H, dd, J= 15.5, 8.0 Hz), 6.13 (11,
brt, J = 7.2 Hz); ®C NMR (100 MHz, CDCls) § -3.6, -3.6, 5.4 (3C), 7.0 (3C), 17.5,
18.5,19.0, 21.6,23.5, 26.3 (3C), 26.5, 28.6,29.1, 41.0, 42.3, 47.3, 54.1, 74.2, 76.8,
77.7,124.0 ['J (C,F) =273.7 Hz], 126.0, 128.7 [J (C,F) = 5.9 Hz], 132.2 [*/ (C,F) =
28.1 Hz], 133.8, 170.5, 204.1, 216.1; LRMS (ESI) calcd for C4HsoF304Si;Na [M+Na']
699.4, found 699.4,
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(9H, s), 0.94 (9H, t, J= 7.8 Hz), 1.03 (3H, d, J= 7.1
Hz), 1.08 (3H, s), 1.13 (3H d, J= 7.0 Hz), 1.17 (3H,

w3 200421898 (311, s), 2.25-2.34 (1H, m), 2.64 (1PCT/UM003)626367

15.5, 5.0 Hz), 20 2.68-2.75 (2H, m), 2.76 (1H, dd, J=
15.6, 6.4 Hz), 2.85 (1H, dd, J= 15.6, 5.8 Hz), 2.97
(1H, dgq, J= 8.3, 6.9 Hz), 3.04 (1H, dd—Jd15.6, 6.3
Hz), 3.98 (1H dd, J= 8.3, 1 2 Hz), 4. 38

5.3 Hz) JI5. 30-5 39 (2H, 58 (1H, dd, ' 08,
), 673N ks J- _z<§ 13C NMWR (T00 OTES
CDC13) 63, 6-<3. 6. 5.4 PED,E3C) | 8,
19. BiC S 95,3 (30 D6 b %n B

42.3, 4 —{, 74.2, 76.8, 25 77.7, 124.

= 273.7 HAl, 12600, 128.7 [3] (CF) = 5.9 H] L1

[20 (CF) Y28y, 133.8, 170.5, 204.1, 216f1; °1BS
LRVS (ESI) cajgcd for C34H59F306Si 2Na [M+Na | 699, 4,

found 699.4. 75 WD 2004/ 018478 PCT/ US2003/ 026367 403. ~\
Coﬁlmun@@a(T@TWStii(ﬁ'ﬁ&Mﬂ&ﬂﬁﬁMS)FSC F3C | O O OIBS

Betigs a8 DeurE oo bt ot 6353 fﬁﬂ%ﬁ%%%&(@ vacuum
f: 05 B) TaR oo dyvitgd SME‘@W % %% ]]@ rﬁLﬁwas added

To a _solution of Wttig salt

TAROKI G ) afeis] %ﬁs&m@ in TBﬂm 4{32mmm)_dropwae mm ﬂ\timn at 0 °C.
%ﬁé ##;t% \5\/ s-gﬁl:e’d a120 4 R é)l alnd e\g (fsog) 7? gln’go ﬁﬁéﬂmture was

r € Was stirre
addedellopwise  SolGtionT Of Kdiene 84t U8, Was2 mﬁx@ ad Wn‘eﬂ?) der 10
sQl ution of ketone 48 (1.10 1 62 mmol 13

LY. ag¢ dhe tppultipg ﬁlle&Wd’V%Sr?éloﬂ@ (9 PiaFg tori %ﬁ? @V%ézsh e reaction

I T
80380000 CR. L0 fONR 0105 2 RSO A3
3. {The Et)mhtne(l Bﬁgamic laye:tﬁ)w@ja walshed edthithirined20 ndandried B¥ENS, SO,
was h

dri ed 2S04 and
A5 o e e s VAL bis Sk PP eraRe k102,
BEN08@DE 20N Yo (151 1220 VB AN &l ?@Eg-ls’o%e} 409 (%gy rﬁ% £ mmol,

ive the desired -isoner 40a
54y algpg mathvihe hndehléedd &xisomgr 4¢¥ @40 %mge@ 1%111:11(014&%) both

MWeorfidk82imol . 11%, both as colorless oils;

40a
[OL]D26 -17.1 (c 0.14, CHCl3); ' NMR (400 MHz, CDCl3) & 0.09 (3H, s), 0.12 (3H, s),
0.55 (6H, q,J=7.7 Hz), 0.88 (9H, t, J= 8.0 Hz), 0.96 (94, s), 1.01 (3H, s), 1.06 (3H,

d,J="7.1Hz), 1.12 3H,), 1.20 (3H, d, J= 7.1 Hz), 2.07-2.17 (1H, m), 2.19 (3H, s),
238 (1H, dd, J=14.3, 3.5 Hz), 2.39-2.49 (1H, m), 2.50 (1H, dd, J = 14.3,7.3 Hz), 2.73
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15 N O ,1JTES F3C OTBS 40a [a] D26 -17.1 (c 0. 14,
CHC13); 'H NMR (400 MHz, CDC13) 6 0.09 (3H, s), 0.12
W@ 34088478 0.55 (6H, g, J= 7.7 Hz), 0.88 (9H, PBCT/TS2083/Q26367
Hz), 0.96 (9H, s), 1.01 (3H s), 1.06 (3H, d, J= 7.1
Hz), 1.12 (3H, s), 1.20 (3H d, J= 7.1 Hz), 2.07-2.17
BHIH), PY77-221 , 2.95-3.0Q2H, m), 3.98 (1H, d
(2 l?:%)(lH dd, ﬁai{i&g 3. 5Hz(%q2 39)2 495| H 3 Jz 85%H1h453(m ad,
JEA73, 7A3HD)5.28338 (1H, ) REDAH) 11478 mmzpe%c(?ﬁw J=
3H5§3j 2.77-2.91 (2H n), 2.96-3.09 (2H,
7), §218.28 (2], m)46.58 (HLH), 689 (1H,3) 7‘3GNMR41®&MHZ
28-5.38 (1H, m, 5.63 (IH dd, J= 9.6, 2.3 Hz), 5.77
C(Iiﬂs) @d3 45—33;55@(3@@0%& ) 16.62174, PR7 10, 19)9, 26.36D4.8, 26.4
: 1 CDC1
<§é> 295, 523 ‘?250 B leé)S %, 50 7(33@)76(%17@,, 1170212118, 13?4 3[J(CF)=

o R e e S ARE B GERT iiﬁdzmm 3
153 Faty 1o s e ARbs Bl Ged Je Ottt Bogesis pd 505

71@50@4 fé@’ﬂgg %130? 1; HRI\/IS (ESI) calcd. for

MHi "] 772. 4074, found 772.4102. 4N
ES FSC 40 40b [a] D25 62 7 (c 0.33, CHCL3); 1H NMR

(400 13) S 0.09 (3H, s), 0.13 (3H s), 0.49
(6H, .8 Hz), 0.85 (9H, t, J= 7.8 Hz), 0.97 (9H,
s), s), 1.06 (3H, d, J= 7.1 Hz), 1.11 (3H
s),

J= 7.1 Hz), 2.00 (3H, s), 2.03-2.13
, S%PE(?H dd, J= 14.3, 3.0 Hz), 2.46 (1H,
Fig—0= 14.3,\%'8 Hz), 2.41-2.50 (1H, m), 2.73 15 (3H,
oH m 2.98-3.12 (2H, ), 3.99 (1H d,
= 9. 56 (1H, dd, J = 7.7, 2.8 Hz), 5.33 (1H,
, 5 6TBS8. 9, 4.1 Hz), 5.82 (1H, dd, J= 15.6, 8.4
Hz), 6.P9 (1H, s), 6.33-6.40 (1H n), 6.94 (I1H 1,
7.09 (120 brd, J= 8 4 Hz): 13C NV\R (100 MHz, CDCL3) 6
3.2, -8 55 (30, 7.0 (30), 17.2, 18.7, 19.3,

19550 78 @ 2180 g A0 k3 0pctfs bt s B,

04246H, q, /= 7.8 Hz), 0.85 (9H, t, /= 7.8 Hz), 0.97 (9H, s), 0.99 (31, 5), 1.06 (3H,
d,J=7.1Hz), 1.11 (3H, 5), 1.20 (3H, d, J = 7.1 Hz), 2.00 (3H, s), 2.03-2.13 (1H, m),
2.35 (1H, dd, J= 14.3, 3.0 Hz), 2.46 (1H, dd, J = 14.3, 7.8 Hz), 2.41-2.50 (1H, m), 2.73
(3H, s), 2.71-2.90 (2H, m) 2.98-3.12 (2H, m), 3.99 (1H, d, /= 9.2 Hz), 4.56 (1H, dd, J
=17.7,2.8 Hz), 5.33 (1H, ddd, J = 15.6, 8.9, 4.1 Hz), 5.82 (1H, dd, /= 15.6, 8.4 Hz),
6.29 (1H, s), 6.33-6.40 (1H, m), 6.94 (1H, m), 7.09 (1H, brd, J = 8.4 Hz); °C NMR
(100 MHz, CDCl3) 8 -3.2,-3.2, 5.5 (3C), 7.0 (3C), 17.2, 18.7, 19.3, 19.6, 20.0, 22.3,
24.9,26.4 (3C), 29.7,32.9, 41.9, 42.0, 48.6, 54.0, 72.2, 73.3, 77.0, 116.7, 120.7, 124.5
[V (C,F)=273.3 Hz], 127.9, 129.7 [/ (C,F) = 28.0 Hz], 131.9 [>J(C,F)=6.1 Hz],
132.9, 136.6, 152.1, 165.4, 170.2, 217.4; LRMS (ESI) calcd for C35HssFsNOsSSi;
[M+H'] 772.4, found 772.4
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15

20 [1J (C F) = 273.3 Hz], 127.9, 129.7 [2J(C F) = 28.0
Hz], 131.9 [3J (CF) = 6.1 Hz], 132.9, 136.6, 152.1,

wae®H4418410. 2, 217.4; LRMS (ESI) calcd for PCT/US2003/026367

C39H65F3NGBSSI 2 [ MHH+] 772.4, found 772.4 77 WD

2004/ 018478 PCT/ US2003/ 026367 TBSr#3 BS 0 ,,OTE
S, OIES N~PBu3Br F3C > F3C OO0 Or 48 58
Compognd 58 (via Wttig reaction of keto Ket one

48 wal a oped witgsgpenzene (5 nL x 2) and ihﬁn
dri hi acuum 0.5 h. To a sokut
Wtti .19 g, 2.27 PBUSBHE (18

(2. 2__m__o_f___a__'l__0__I§A_s.aLut|t3

the m xt(ff e OWS added dropwi se a sol ution of keyoneTss
(1.06 g, .51 mmol ) in THE (10 nL + 2 nL rinse) lover
10 nin, 48d the resulting m xture was all owed t o58arm
0 -20 Ccover_2 h. The reaction was quenched with
e W@l’(%“%)’“&ﬁﬂn%‘ﬂ)ﬁ acted with 10 Et OAc

Iéa%@érwea?zwgorh%é%v"ﬂ 50 O U A S e
SETSKIE g eV B 91 et
B B gty

Tg? i@rlslﬁt%gbgw%Bstffﬁlad C%Q ’O’l’ﬁlzfom bnin Qcﬂd Hen ROEIBA 85— P @ PERS mixture
was added dropwise a solution of ketone (1 .06 g, 1.51 mmol) in THF (10 mL + 2 mL
rinse) over 10 min, and the resulting mixture was allowed to warm to —20 °C over 2 h.
The reaction was quenched with sat. aqueous NH4Cl (15 mL) and extracted with
EtOAc (50 mL x 3). The combined organic layers were washed with brine (20 mL),
dried over Na;SO4 and concentrated. The residue was purified by flash column
chromatography (SiO2~ 65 g, hexane/Et;O = 30:1 to 20:1) to give the desired 16(E)-
isomer 58 (1.01 g, 1.11 mnol, 74%) along with the undesired 16(Z)-isomer 58a (154.5

mg, 0.182 mmol, 11%) both as colorless oils;

"HNMR (400 MHz, CDCl;) § 0.09 (3H, 5), 0.12 (3H, 5), 0.15 (6H, 5), 0.55 (6H, q, J =
7.8 Hz), 0.87 (9H, t, J= 8.0 Hz), 0.96 (9H, 5), 0.97 (9H, 5), 1.01 (3H, 5), 1.06 (3H, d, J
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OfB'S 0 58 'H NWR (400 MHz, CDCL3) 8 0.09 (3H, s),
0.12 (3H, s), 0.15 (6H, s), 0.55 (6H, g, J= 7.8 Hz),

w@2@7/0(RF t, J= 8.0 Hz), 0.96 (9H, s), 0.97 (BE¥/USIN3/026367

1.01 (3H, s), 1.06 (3H d, J 78 WD 2004/018478

PCT/ US2003/ 026367 = 7.1 Hz), 1.12 (3H, s), 1.20 (3H,

d7.137)71.12 B82),,5) 2. DV, B JEVHL 13),.2.7-3.86 (B, m¥l 2. uFﬁy @ J=1.0

Hz), 2.38 (1H 'dd, J= 14.4, 3.3 Hz), 2.34-2.46 (1H,

), 22384 0H () =dth 4,83 B4),2,3472.46 HAY, m), 2.4PQ1 L, 86, 2.4, 7.4 Hz),

n')i, 2.97-3.09 (2H, m), 3.98 (1H, d, J= 8.9 Hz), 4.54

% $42. 9@d2HJfﬂ)'29§730§ @Hl—m) 398971 @2JL|=8s9HzB4§411mdcﬂ1J 7.3,
63 (1 H dd, J =

$3 $12 4. (0Pl o8 P dkt Lol 58,56 zéwznzs)és @fﬁﬁdﬁf??G 24

5 T 4= B S bp) 623637 T i, 6 By, Y9941, 9: BC
{038 cobfnds, et 5553 1egy 61 45 8 tishr S iade1 PhathL T 4,
.40, 33354005 % S54 Hdy Bus1tho T 4280463, st

17% 7i3393? 18 1 {1<47 7231%(19 'f?t”ogéﬁwé(@.) %%I—z%] %?ﬁg“m]ﬂ%, 5

CHTIEAORGS PN e I B bR B, 1788

ISRMSQESE céliﬁl fos)c4sr®mllﬁma,®sasm)[l\dmf§f9@ K, foltnd 974, 57 8
Hz), 4 (9H, . 18H, s), 0.98 (3H,
s), 106(3H d, J= 7.1 Hz), 15 1.11 (3H, s), 1.20
(3H, d, 8= 70IBSBIZ), 2.00 (3H, s), 2.03-2.11 (1H, m),
2.33 ([Hyed, J= 14.1, 2.8 Hz), 2.43 (1H, dd, J=14.0,
N2.40-2.48 (1H, m), 2.76-2.89 (2H, m,
2.97-18. H, 111), 3.99 (1H, d, J= 9.3 Hz), 4.57
(1H™ dd; 708ES2.6 Hz), 4.95 (1H, d, J= 14.6 Hz),
“J— 14.6 Hz), 5.33 (1H, ddd, J= 15.6, 9.1,
IH, dd, J= 15.6, 8.3 Hz), 6.30 (1H,
, ; (1H, m, 7.04 (1H, s), 7.11 (1H, dd, J=
20 11. %Cglé); LRMS (ESI) calcd for CA5H78F3NO6SNa

g f ound 924. 5. 79 WD 2004/ 018478
PCT/ US2003/ 026367 HNO

58a

'H NMR (400 MHz, CDCls) § 0.07 (3H, 5), 0.13 (3H, s), 0.16 (6H, 5), 0.48 (6H, g, J =

7.8 Hz), 0.84 (9H, t, J=7.9 Hz), 0.97 (181, s), 0.98 (3H, s), 1.06 (3H, d, J="7.1 Hz),
1.11 (3H, s), 1.20 (3H, d, /= 7.2 Hz), 2.00 (3H, s), 2.03-2.11 (1H, m), 2.33 (1H, dd, J=
14.1, 2.8 Hz), 2.43 (1H, dd, J=14.0, 7.8 Hz), 2.40-2.48 (1H, m), 2.76-2.89 (2H, m),
2.97-3.10 (2H, m), 3.99 (1H, d, /= 9.3 Hz), 4.57 (1H, dd, J= 7.8, 2.6 Hz), 4.95 (1H, d,
J=14.6 Hz), 5.00 (1H, d, /= 14.6 Hz), 5.33 (1H, ddd, J=15.6, 9.1, 3.8 Hz), 5.82 (1H,
dd, J=15.6, 8.3 Hz), 6.30 (1H; s), 6.32-6.38 (1H, m), 7.04 (1H, s), 7.11 (1H, dd, J =
11.0, 2.3 Hz); LRMS (ESI) calcd for C45sH75F3sNOgSNa [M+Na+] 924.5, found 924.5.
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;OH F3C 0 OH 59 Compound 59: To a solution of 58
(1.04 g, 2.25 mmol) in THE (22 nlL) was added slowy

woiRsopprd4d ne (11 nl) at 0 C, and the m xture MEUS2003/026367

stirred at rt for 4.3 h. The reaction was quenched 5
'th opw se addition of TMSOWe (75 nmL) over 10 mn

C. [[The m xture was vigorously stirred at rt for
er concentrating and drying under high

vacuumfo| the residue was purified by flash

col um y (Si2-25 g, hexane/EtOAc = 3:4
to 1:2) t i 9 (615.7 ngy, 1.00 mmol, 96% as a

col o 10 [U .]n21 -57.7 (c 1.20, CHC13);
1H NMWR ( CDC13) 6 1.04 (3H, s), 1.12 (314, d,
J= 6.9 Hz), U1 3H, d, J=6.8 Hz), 1.36 (3H, s),
1.90 (111, dYy J®HK.6 Hz, OH), 2.08 (3H, s), 2.23-2.32
(1H, m, 2.34 (1H, dd, J=15.7, 2.4 Hz), 2.49 (1H, dd,

J=15.7, 10.159 Hz), 2.59-2.69 (2H, ), 2.95-3.01 (2H,

m, 3.04 (1H, quintet, J= 6.8 Hz), 3.72 (1H, td, J=

Cofrpodndsb), 3.78 (IH, d, J= 5.7 Hz, OH), 4.38 (1H,

ddd, J= 10.1, 5.7, 2.4 Hz), 15 4.90 (2H, d, J=6.1

Hz y solatidf) of I8H1.04, g, P=256minobjzin TOH) (225mB¥wisldddet sloddty BFfpyridine

Hz), 5.60 (1H, dd, J=15.9, 4.4 Hz), 5.66 (1H, dd, J=

(5 rel) 8 00 CHand the ;rmigh:@qwas stirrggkat 6t for HB)h. The 7&actipn Mas gpgnched

7.16 (1H, s); LRNB@SI calcd for C27H37F3NC6SNa

Vit Faqpvgsorddition sy e S@ .5 ndo oner Powan @1%‘2@8The mixture was

PCT/ US20Q3/ 026367 . : ) .

Vlg%r@ilg &ﬁfd% ! 45 Bl ceevﬁﬁgaﬁa%a%rgm @éer high vacuum for
tion, of 28 (1.25 )

DR SR g e putif e by e Folip i S RIS B on

l%%a A b & % Lo alte PuRETiRRa oG et et BBl ges

pfg -50 C for 2.7 h. The excess DVDO was gquenched at
50 C by the addition of dinethylsulfide (117 L) and

wgstnsxwe @.208cHE1H)! HERMAL (400 MHZEOPeNHBUr.64 £321, 915123, 4,
J=6.9 Hz), 1.25 (3H, d, J= 6.8 Hz), 1.36 (3H, s), 1.90 (1H, d, /= 6.6 Hz, OH), 2.08
(3H, 5), 2.23-2.32 (1H, m), 2.34 (1H, dd, J=15.7, 2.4 Hz), 2.49 (1H, dd, J=15.7, 10.1
Hz), 2.59-2.69 (2H, m), 2.95-3.01 (2H, m), 3.04 (1H, quintet, /= 6.8 Hz), 3.72 (1H, td,
J=17.0,3.0Hz),3.78 (1H, d, J=5.7 Hz, OH), 4.38 (1H, ddd, /= 10.1, 5.7, 2.4 Hz),
4.90 2H, d, J=6.1 Hz), 5.10 (1H, t, J= 6.1 Hz, OH), 5.44 (1H, t, J=4.7 Hz), 5.60
(1H, dd, J=15.9, 4.4 Hz), 5.66 (1H, dd, J= 15.9, 5.0 Hz), 6.28 (1H, t, /= 6.7 Hz), 6.73
(1H, s), 7.16 (1H, s); LRMS (ESI) calcd for Cy7H37F3NOgSNa [M+H+] 560.2, found
560.1.
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sol vent was renoved in vacuo. Purification by

preparative thin |ayer chromatography (hexane/Et OAc
weo2p1sgas/e [ 3-epoxide 49 (3.0 ng, 5.93 nol, Z2ECH/US20A3/026367

cc-epoxide 50 (7.9 ng, 15.6 nol, 63% both as

cqlorless solids. 10 O OQH O OH 49 Conpoupd 49: 1H
[[(400 MHz, CDC13) S 1 , ;o 1012(3H d,

7. ), 1.14 (3H d, J 1.34 (3H

(3H, 02400 (1H, ddd, J=15.3 7030 4.0 Hz),
(1H, 1®H1, 5.2 Hz), 2.14 SPH 2.21 (I'H,
J=14/6, 8. ),_2783°15 (1 =-14.7, 4%
2. 47\(1 J =t3,d, 3.3+F 1H d
13. 8, ), 2783-8036l, s), brs,

(1H, JS0H. 3, 4.8 Hz), 3.34 (
HzZ), 3,75-3.82 (IH n), 4.12-4¢24' (2H, in, includjn
OH), 5.54 (1H, ddd, J= 15.7, 7.4, 5.0 Hz), 5.54-5.60
cqmppun@ls 4%akdi5¢: Urisoldton G£28 627, mS, Bt $pmol)in WHACLH.25)mL)

wiigpoled Boua i isnt nstieg s B SHoMtpeeT DO C 78 | T bd Min
acP % W%%@él 3"];“ g{tuggdr(ag a%e?% \%ﬁgpfb?g% <J[é,((ijand dirred at

—30.C £z 2,7 h. IEh]s%xée%B—[Dl\dDOJwas?qL&nbhe)d, at+568C (03 H:he azi)d,moh &5
dly}eikgfl@l)lﬁ Y 87 g‘}lgllgi t%te, npg‘qqre g/}is stgr@sa‘t 2})111 gangwtm;ﬁ for @"5%’6 The

st &V%éﬁ?afﬁﬂf‘l"ﬁ%f?&éﬂéy Pty il ooy

(hbbléne/li.’t@ﬁ: £ lﬁﬂ) gﬁve Blep&qd’e 43,0 ?hg/ 2.98 Jirhol SHMY6)andGr-EAckdde 50
54 (114, qd, J= 7.0, 2.0 Hz),
(739 g, 35 é@n(omwﬁyboﬂuamﬂwlefasqlm m, 4.31 (1H, d, J=
4.1 Hz), 5.52
(1H, dd, J=15. 5, 8. 7THz) , 5. 60( 1H, ddd, J=15. 1, 9. 4, 3. 4Hz), 5. 7
,d,J=8.4 Hz), 6.63 (1H, s), 6.99 (1H, s); LRMVS
cal cd for C27H39NO6SNa [ MtNa4] 528.2, 10 found

49
Compound 49: 'H NMR (400 MHz, CDCL) § 1.03 3H, s), 1.11(3H, d, /= 7.0 Hz),
1.14 (3H, d, J = 6.9 Hz), 1.34 (3H, 5), 1.36 (3H, s), 2.00 (11, ddd, J=15.1,7.3, 4.0
Hz), 2.14 (1H, dt, J=15.1, 5.2 Hz), 2.14 (3H, 5), 2.21 (1H, dd, J= 14.6, 8.0 Hz), 2.33
(1H, dd, J= 14.7, 4.8 Hz), 2.47 (1H, dd, J= 13.8, 3.3 Hz), 2.59 (1H, dd, J= 13.8, 9.4
Hz), 2.73 (3H, s), 2.77 (1H, brs, OH), 2.93 (1H, dd, J= 7.3, 4.8 Hz), 3.34 (1H, qd, J =
6.9, 3.7 Hz), 3.75-3.82 (1H, m), 4.12-4.24 (2H, m, including OH), 5.54 (1H, ddd, J =
15.7, 7.4, 5.0 Hz), 5.54-5.60 (1H, m), 5.64 (1H, dd, J= 15.7, 5.6 Hz), 6.94 (1H, s), 7.01
(1H, s); LRMS (ESI) caled for Co7HyoNOgS [M+H'] 506.3, found 506.3.
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Nj NH ;OHdTg;; G5O OH OH 50 52 Conpound 52: To a
solution of 50 (1.7 ng, 3.4 nol) and Tri sNHNH2 (40.1

worgno4/084184 mol ) in CLCH2CH2C1(0.8 nlL) at 50 EUTES2003/026367

added Et3N (18.7 L, 0.134 15 nmol). The reaction was
ored by HPTLC (hexane/ Et QAc = 1/2). After

Writng for 4 h, the m xture was cooled to rt,
[ with EtOAc and filtered through a pad of
silica i ch was rinsed wwth EtOAc. After
concernt r gt bhe residue was purified by
' (hexane/ Et OAc= 1/2) to give 52 (1.2

as a white solid. 20 114 NWR (400
.95 (3H, d, J=7.1 Hz), 1.04 (3H, s),
1.11 (3H,E d, 3% 7.0 Hz), 1.28 (3H, s), 1.37 (3H, s),
1.35-1.44 {1HOH), 1.45-1.59 (4H, m, 1.71-1.82 82 WO
2004/ 018478 HCT/ US2003/ 026367 (2H, m),
186(1HdtJ15395Hz)210(IHde15336Hz)213

C@hpeind 5 FDNMR (mommz GDLI1 BA) OR(3AD )L W, 0dd3H=d.2] 56.9 Hz),

b O, ¢=570 B3 B oM S, Gl 33 10 4,77 10 lp 1. 203

8 9
(?fH 8%,(%%'13.?5%’2 %2’63%1:3 g;ﬁ%%?_%@a %) ﬁég'x 'Q#P 24361(¥H4g&7j=£ 149 34
I(iZDHZ 39X1HJ-¢?1VB=(ESI 2. IcHikpa. 463 5D217HH4I1)\I®819MéH[ mua=+12 4,10.9

0t (RS e 5 N Wby 1y 5T ¥

o aljut f Y%
7@9?:&@@2??2%&8[\' 1H, Eg zam& 19 (mnmg 449(1(}@ %JCI% 1888 .52

oL, 421 vy 156, $3 Ho) v§a@0 @éﬁé@dﬁi %ms(lggé 34, HAG. GhoiH, 4, Fire 4
Iﬁﬁzgé %?g\; ), 4§99 (PR tlggrﬁ%éﬁﬁl)'éggch%{ BEXENO BN NG 528 2,

found 528.2.

TrisNHNH»
EtsN
—————
CICH>CHCI
50 °C (70%)

Compound 52: To a solution of 50 (1.7 mg, 3.4 umol) and TrisNHNH; (40.1 mg,
0.134 mmol) in CICH,CH,Cl (0.8 mL) at 50 °C was added Et;N (18.7 puL, 0.134
mmol). The reaction was monitored by HPTLC (hexane/EtOAc = 1/2). After stirring
for 4 h, the mixture was cooled to rt, diluted with EtOAc and filtered through a pad of
silica gel, which was rinsed with EtOAc. After concentrating, the residue was purified
by preparative TLC (hexane/FtOAc= 1/2) to give 52 (1.2 mg, 2.4 pmol, 70%) as a
white solid.
'H NMR (400 MHz, CDCls) § 0.95 (3H, d, J=7.1 Hz), 1.04 3H, s), 1.11 (3H, d, J =
7.0 Hz), 1.28 (3H, s), 1.37 (3H, s), 1.35-1.44 (1H, m), 1.45-1.59 (4H, m), 1.71-1.82
82
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m xture was cooled to rt, diluted with Et CAc and
filtered through a pad of silica gel, which was

WO pougeB47é t h Et OAc. After concentrating, the reGI/US®03/026367
was purified by preparative TLC (hexane/ Et OAc= 1/2)

RS hRe g 153 93 1Kk 0 (P Yo e 215 %am o,
2.4EQ9, tdadfeflzaog$ Hﬂ)52 Exarm &1, 9= A4 elrlrUiHiz)VQ 7%>(B‘Hh§t2 80 (1H,

strategl es OI‘ Sy eSIZIn |nterms I ates

brp §¥h 810G HEEL Fhe =F éO B owp ﬂr@):@x%’rﬁﬂéﬂdd &0, rhﬁ Ho)3.861(1H, brs,

O} PELD0 a3 2 L ST 530 BB g 0. 700

1RG), UBROD 312 686d for@y HHNZJ%gN@'[ﬂ\/PNa 5303y, FhlRs39 . 20f
( 9G§Ly0 dehyc%o%pot hi | on:}as Exanpl e 1: T]10 OfBS 0 OCH 0
OrBS H( Zn, t-BuQ Br tBuO OBnh "~ Bnr --40 C, 87%
J~§~ 34 60, 1:1 mxt. of di.asteromers Dess-Martin O
__QZ% TBS NaBH4, Ltartarlc_a(% peri odi nane > >
-10 C, THF, 24t1 %61 O OHO OTBS O CH

OOH BUO Bn + t-Buoc Bn | % 62, 36%
63, 12 i Redu 0 OTBS 64
(10 O‘|EttN- | A- n
Ve 200psi—65>699 ~ O ORL
i m'dax CICH,CH Gt
50 °C (71%)
49 51 EpoB

Compound 51: To a solution of 49 (0.7 mg, 1.38 pmol) and TrisNHNH; (20.6 mg, 69
pmol) in CICH,;CH,CI (0.4 mL) at 50 °C was added EtzN (9.6 pL, 69 pmol). The
reaction was monitored by HPTLC (hexane/EtOAc = 1/2). After stirring for 6 h, the
mixture was cooled to rt, diluted with EtOAc and filtered through a pad of silica gel,
which was rinsed with EtOAc. After concentrating, the residue was purified by
preparative TLC (hexane/EtOAc= 1/2) gave 51 (0.5 mg, 0.985 pumol, 71%) as a white
solid. The spectral data of 51 was identical to those reported of EpoB.

Example 2: Alternative synthetic strategies for synthesizing intermediates of

epothilones
The following examples offer methods of preparing the various intermediates in

the synthesis of epothilone analogs.
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t-BUO OBn Ru(Cl2) Et3N Ph2 2 66, RI = TES 64 84 WO

2004/ 018478 PCT/ US2003/ 026367 Exanple 3. Noyori
woe@yo184o81s i -PrO 0 OH ~ p 1. Trocd, pyr., 92PCTDUS2003/026367

Ofroc i-PrO-~~Y "OBn Bn 2. P-TsOHH20O 76% 32 67 O

- ' s ri od] > t-BuOBn

optfatigh 35t 1 Syldael of o budsRTrSE 8IS 1o "

Ru(CF) Et3BN OOOOfroc ! I ~~Ph2 2 (10 MD1% O OH O
Exa@kﬁ’f' t-Bu0 - OBn t-BuO - oBn 69 MeOH/ HCl = H2,

psi, 80% 70 OTES OTES TESCI, imdaz. OO0 Olroc

1. Zn, AcOH/ THF, 99%0.- 0 OTBS >t BuO OBn > t-Buo

OBn &1%GEZ% bo%g) = i.éB',I'BSOTfo 208-0 utgtEsne 71 36

Eﬁé%gw r APy Syt @%E_P e Xey~Bi ket one 0

O LDWN, JTHE O L DAy 4080 O EtO >: Et 90% Et 0

- OBn 3Qnti . syn, 3.8:1

60, 1:1 mixt. of diasteromers

Dess-Martin 0 O O OQTBS NaBH,, L-tartaric acid

periodinane
> +-BuO OBn

5% ~10°C, THF, 24 h

61
O OHO OTBS O OHQH OTBS

t—BuOJ\/7<“\‘/'\:/\OBn + t—BuOJ\/7<'\rk:./\OBn * SM (32%)

62, 36% 63, 19%

Example 2. Noyori Reductions

O O O QTBS 64 (10 mol%) 0] (:;)HO OH

t—BuOWH/'\;/\OBn —_— t—BuO’u\/><u\'/'\./\OBn
: MeOH/HCI H
61 Hp, 1200psi 65
69%

TESCI OR'O O OR! O
imidaz. : Phy

> t-BuOWOBn PP>Ru(Clz)] EtsN

859% O R L
66, R! = TES 64
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72 73 74 0 75-anti H ' 'O Bn = 31 TBSOIf 0 0 OTBS W

OBS 2,6-lutidine f LDA No EtO-OBn ----- - t-Bu0 _
wW@B4/0889%8 0 76 t-BuO- 11 61 85 WD 2004/ 018478 PCT/US2003/026367

PCT/ US2003/ 026367 Exanmple 5. Approach 1. Silyl Goup

Ex%gﬂé‘&.iRB s -E%m&%ﬁ ation 0077 0 GGIR3 GSIR 3
Shar pl essy((?)rl IR 3 Asymmetric OH + NaH TMSOTf
D hydroxylation | > ----- S 781 I'l jJ RI R
RI R 49 %QI 81 Approach 2. Decarboxylation - Silyl

Grou'b ngpr pqrati on MebcCTHE. ®2% OSi ¥ 30sh&Teess 0 0
0 U—P@/Lyegg:%@ﬂﬁnH—AsWLe—H - >~"~OBn
Di hydroxyl & i on 0QG 2rp-TsOH-HG, 76%- - - - <-*- 1282 1 1)
TFA, CH2Cl 32 2) TESCI, pyr CH 2C12 ZO 79ag7 50%yield
80a 8la 78a Exanple 6. Evans Auxiliary Approach to

the SyntResis of 2-Hydroxyketone al| J—M omde, InO
SCOC % r DI BAL, OhTroCEt  THE 54 (3:1) CEt
55 /8 Ggue- ™A LA8QC, oH

LDA, 80% 4%
68, 1.1 mixt. of diasteromers
SO
P\Ru(Clz) EtN
O 0 0O OTrn P ?
c O Ph, 2 (10 mol%) 0 C:)HO OTroc
tBuO ¥"OBn > t-BuOJ\/><U\l/'\-/\OBn
69 = MeOH/HCI S
Ha, 1200psi, 80% 70
TE
TESC, imidaz. ; QTroc 1. zn, ACOH/THF, 99% 9 : O OTBS
> t—BuOWOBn > t-BuO’“\/-><a\l/'\/\OBn
51% (77% bosm) : 2. TBSOT, 2,6-lutidine H
71 36
Example 4. Alternative Synthesis of the Key Diketone
0
‘/Cu)\/ LDA, THF Q9 LDA, 40% 290 ¢H
EtO +C —»> Eto/“7<"\/ —_— Etowfoan
90% anti: syn, 3.8:1 :
72 73 74 0 75-anti
H’u\__/\osn
S
TBSOTS
2,6-lutidine 9 9 ¢S LDA ? OTBS
—> O OBn ~----3 » {-BuO
9% : 5 : OBn
76 t—BuO'u\ 61
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77% FC 99% F3C 82 83 84 85 0 OO OIES Il u 12 Pph3 1
O ON O LOTES HOAc- THF-H20 O'\N OH 1im dazole ,an
WO B4A8C LHVDS, THE Bin 59% Bn 68% - 78 C t oPCT/US20P3Q6367
F30 95% 86 87 88 0 Al M3, MeONHVE MeO OH OH THF, O
168 50 00 66 WO 2004] 018478 PCT/ US2003/ 026367
Ap@?ﬁﬁb?%"’ggr%&mmfgn 6“@# MIF%%s Approacht o t he

Synthesps of 2-Hydroxyk %ne OSR3 Fg{ pl ess O 01 o
L et ri ¢ ydr oxyl a apjess - BuL| , oH
------------ & 1 6 mg
N I—? . %OT? . ro
Expenrrgntals?t i-Pr JO O Q-Ll» C PO
|
e RN RN R
R 1 79 80 81
Approach 2. Decarboxylation - Silyl Group Incorporation
NaHbTHF o 0 OSiR'3s  Sharpless 0O
o o 0°C; 1 eq TESOTf Asymmetric OH
L _ orgu ' o3 ESET >~ N Dihydroxylation
Ot-Bu  goctort. or ) mmmmmmmemeesy >
82 ] l 1) TFA, CH.Cl, ] l
1 2) TESQ), pyr
I CHQCIQ ] !
| 79a, 50% yield 80a 81a
78a
Example 6. Evans Auxiliary Approach to the Synthesis of 2-Hydroxyketone
allyl bromide, in 2 SOCI,, pyr DIBAL, CH,Cly o
THF - H;_O (3:1) OFt 55 °C -78°Ctort.
— I
48 °C 85% FoC 7% 99% FaC
OH
83 A 85 X\

ES
b2, PPh Q Q ot HOACTHF-H0 o S
imidazole l \/l'/Bn . \ } (3:1:1) v/
— Y —_— 4
CHeCl FsC LHMDS, THF Bn|| 59% Bn |
730
68% & 78 g% ot/:) rt. £ Fc
0
AlMes, MeONHMe MeO. OH
THF, 0°C to r.t. ¢ \ll\l MeMgBr, THF OH
- ————re——
97% 0°C, 53%
| 73% borsm |
FsC FiC
SN S
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5 Carbonic acid
1- (2-benzyl oxy- | -nmet hyl et hyl ) -5, 5-di i sopropoxy-2, 4, 4-t

WO 2000IBAr8 3- oxopentyl ester 2,2,2-trichl oroetPyl/Us®DE026367
(32a) To a solution of

Sran BRGNP RS b SRS el 418

(08 m., 7.3 inmol) in CH2C12 (10.0 nL) at 0 C was
added 2,2, 2-trichloroethyl chloroformate (668.0 L, 4.9
nmol ) and the m xture 10 was then allowed to warm to
rt. After h&@ reaction mi{t0re wasShgesthed wit h
brlneoandtheﬂ Pagted wit 2. dBtF i ned
orgadl c |qyer s wwerie dried over |MySO4 a__ﬁ’_féfﬁ__@ﬁtrat ed
under duced pressure. The cruyde product was purified
by fétash chromat ofr aphy (gradlent hexane to l
1.285 g, 92% as a F;C
\LS 1.03-1.09 (m
12H) , 1.17 (d, J= 1.9 Hz, %0
3H), 1. 19- 1. 2§)F(3ﬁ1\Cl 6H) 1.97-2.11 (m 1H), 3.2 (dd, J=
6.2 and 9.0 Hz, | H), 3.54 (dd, J= 4.8 and 9.1 Hz, |

H)y, 3.57-3.60 (m 1H), 3.82 (qd, J= 3.6 and 5.9 Hz,
E,zlwnmgnms(s 2H), 4.57 (s, | H), 4.72 (d, J= 11.9 Hz,

, 4.81 (d, J= 11.9 Hz, 1H), 5.08 (t, J= 6.0 Hz,
1H) 7.29-7.3 (m 5H); 13C NWMR (100 MHz, CDC13) 5

11.9, 15.0, L8, 40 21.7, 22.3, 23.2, 23.4, 35.7,
47 3.4, 3.9 6974, 70.9, 71.4, 20 73. 3, 81. 3,
, 5,

9 27 6, 128.2, 138.2, 154.0, 215.6;
IR ( 7 CR¥1 ) 2966, 1760, 1698, 1247; LRVS
(ESl) d fé&r C27H4107C13Na [ M+Na+] 605.2, found

605.2; [ccha3n = -20.4 (¢ = 1.0, CHC13. 87 )
Ci’ﬂfbﬁim Ca@%ﬁél&%}i&jd&iﬁ@&ﬁ%ﬁ&@ﬂyn-@ ,5~diisopPogdx§l2 4, HtrieRAhyl-3-
rooni ¢ _acC
oxppentyl gstsy Ly trichigropthybestor (322) 4, 4-t ri met hyl - 3, 5- di ox

VBSOS - Sy ILSLOR R0 b9y
3-phg 360 gd2id dpndls O pyridide @.8mpL, 0.36nmod) i) CHACLA10.0 mL) at 0
°G Y?{?%écpc%d ?& %—tr cglc@etggltcwe eac%eggg%ré]lp‘)ﬁ flil 'fgﬁm\égﬁ agq(ij}heaﬁg;ture
W%ﬂ%grrl gﬁm\g‘?(g{owas etg I?'tvvl brhl ﬁ%ere r ie lgt\e/ag? %g%iﬁhed with
brmérthmmaedu N\d@rCHﬁl‘iu@ﬁ cpnémmdroegan’fd‘lkayms webee dried over
M@é{;}d H5d concen al’fle 1];nld%1d re Iﬁargpsugeh ﬁ‘ﬁe cru%g o%uct was purified by
flash chromatography (gradient hexane to hexane/EtOAc 93:7) to give 32a (1.285 g,
92%) as a clear oil: ‘H NMR (400 MHz, CDCl3) 8 1.03-1.09 (m, 12H), 1.15(d, J= 1.8
Hz, 3H), 1.17 (d, J=1.9 Hz, 3H), 1.19-1.21 (m, 6H), 1.97-2.11 (m, 1H), 3.2 (dd, J=
6.2 and 9.0 Hz, 1H), 3.54 (dd, J= 4.8 and 9.1 Hz, 1H), 3.57-3.60 (m, 1H), 3.82 (qd, J =
3.6 and 5.9 Hz, 2H), 4.47 (s, 2H), 4.57 (s, 1H), 4.72 (d, J=11.9 Hz, 1H), 4.81 (d, J =
11.9 Hz, 1H), 5.08 (t, J = 6.0 Hz, 1H), 7.29-7.35 (m, 5H); °C NMR (100 MHz, CDCls)
811.9,15.0,18.8,21.4,21.7,22.3, 23.2, 23.4, 35.7, 42.5, 53.4, 53.9, 69.4, 70.9, 71 4,
73.3,81.3,94.7,103.4, 127.5, 127.6, 128.2, 138.2, 154.0, 215.6; IR (film, NaCl, cm™)
2966, 1760, 1698, 1247; LRMS (ESI) calcd for Co7H4;07ClsNa [M+Na+] 605.2, found
605.2; [a]*p =~20.4 (c = 1.0, CHCL.
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10 (gradi ent hexane to hexane/ Et OAc 84:16) to give 67

(793.2 ny, 76% as a clear oil: IH NWR (400 WMHz,
W@EDX01/8)8478 0. 90 (d, J= 5.8 Hz, 3H), 1.0 (d, J= BCOU®WN3/026367

3H), 1.24 (s, 6H), 1.97-2.04 (m 1 H, 3.24 (dd, J=

4.8 and 9.2 Hz, 1 H), 3.3 (m 1 H, 3.42 (dd, J= 5.8

and 9.2 Hz, 1 H), 4.3 (d, J=11.9 Hz, 1 H, 4.39 (d,

J=11.9 Hz, 1oH), 4.64 (d, J = 11.9 Hz, 1H), 4.69 (d,

J=11.9 Hz, H), 96 (t, J=6.0 Hz, 1H), 7.19-7.28

1

H); 13C NWR (100 MHz, CDC13)
@. b, 35.4, 43.3, 60.9, 71.1,
77, 127. 805128 3,137.9,154.1,201.0,210.1; IR
CI ,2 cml)

(filtm
2973, 288041758, 1701, 1453, 1380, 1248; LRMS (ESI) cal cd
for  C21H27060 3Na [ MFNa+] 503.0, found 503.0; [a]23D

c@;‘@%ﬁgg°1-(‘z-ﬁ’en%ylo%%ﬁlthyi’etﬁyl)&,434-9&&«;&91-3,5%10&6@&&%1 ester
2,97 Z%ith]{dmn’ghy‘lesteﬁ(@ tetramet hyl - 3, 5-di oxo-7-(2, 2, 2-tri

hl t | t b
TERIBHOR b s S araerohD if TR B s wasgatd piton
(15 %Q)lg,"ﬂ 6 hﬁﬁolf Ao h@ﬂﬁ%dat obat yh, tﬁg edRti6n nﬁ?tul(e]w& 6poured into

After a solution of 67
a n@}d (@ G}mlt)NahﬁCQt asqiationg@ 2v@)2a@1@4hm@<4msted with EtOAc The

Rl TR O TN
ul’Me} %cﬁc@@f)res Yghe 3FhdR (Hidc%aéi 1ﬁ ﬁé‘shr ﬁﬁ)tngﬂ V&’i’a;%]}{}

|ned organi c re wasne :
ik BSOS R S o .

NMR ¢4 MizaGDC1{)dr 6.8D emu#ex&m 31D, BO i xaned EOBED), 1.24 (s,

o5 bT @) 1 e SR B Sty o B /-
5 @%d«bzz ﬁz3ll-gjz4 33k, Ji)éﬁ@ szle§'4 @ é1 b'é 1139“912 131{)0364 d,J=

11292% 2H38,14 ¢Mid, ZH)ll 93H2,21HB) 2‘96((131/‘33-9) Hz BH}BQ’ 1:9 28 (m 5H),
5H, 4.03;,4.06 (m 1H), 4.11-4.14 (m 1H), 4.38-4.45
9.i6n(s, 4H); A BBAR (T® M CBE);) 429, 1618, 19.571%56,85H; 433, 60.9,

bl bbb ok 510 Rl

)G TR0, Bsgl 701 1453, 3580 1298 1M ST caled 407 50

ChAs Qg 501 S e TG B 516 B 50670 pe

(film Nad, cm 1) 3509, 2975, 1759, 1707, 1368, 1248, 1152;
LRVS (ESI) cal cd fog

89
9-Benzyloxy-4,4,6,8-tetramethyl-3,5-dioxo-7-(2,2,2-trichloroethoxycarbonyloxy)-
nonanoic acid fer-butyl ester (69)

To a solution of LDA (1.17 mmol, 0.3 M in Et;0) at 78 °C was added t-butyl acetate
(1.0 mmol, 135.0 pL). After 30 min, a solution of 67 (464.0 mg, 1 mmol) in Et,0 (2
88
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C27H3908C13Na [ MtNaa] 619.1, found 619.2. 15 To a 0 C

solution of 68 (350.0 ng, 0.6 mml) in CH2C12 (10 nl)
worm4atkdesl Dess-Martin periodi nane (398. 0 ng, POI/852003/026367

nol ). The m xture was stirred at rt for 1 h and then

QY AL Sy T, 8, e AeShyyos pgic
w3l angath NH(H aggolmoios ahdithen em&tﬁkwth @tt@Act ’hhida@)rﬁbmﬁasorgamc
with Et2 The an‘bl ne or n|c extracts were washed
WW%WSW na?a.dﬁé a SQyand cogconiistse wdgr reduced

AN S e e
herexafitOBe @8c149 1o ive 68 (Bl epinbRic(Bbdurd, 41,4 HdIB80% P aclear oil:
.clear oil: 1H NVR (400 MHz, CDC13) 8 0.80 (d, J= 6.9

"HNMBHF00 MEZ QRCLNE087 ¢, Jie 3. 335, 3H), 089 (& / =3+ Hzl3Hp 1.02-

oo 428 Py 2 A 503 4 S

d.3 48 (nd, X 9
3(3H)3’ 7(1%4519 klt%)s aﬁrtn(btb @-m"”?;é dﬁdwhm( }ﬁ /ng 425 (%n Anhiz4.58-4.73

(d,1410), 414.(6 J 26.8Hz, 211),55 02@7795. X3Hz 51,H)42 18 7. ZIB(M; 10H3 13c
7 90.5, 94.5
N{di (100 Vi chCIgeu T 13?~€76 1@ 3, 593, 817 211903 814 R 618903535,

PG BRS o HIOAGE HIER o AR 0 4P R,

1217, 127.77,ap23D128.3, 148.01.13&¢1,35@.0 1543&-[(3]1’& 3 3028921.@ 216.3; IR

2004/ 018478 PCT/ US2003/ 026367 0 cl Hp R d
(ilopdNeChean O 3589, 2975, 1759, 1707, 1368, 1248, 1152 LRMS (ESI) caled for

Eﬁ 0118, 3 ddfl@xlyfé{mééigg tetramet hyl - 5- oxo-7-(2, 2
e(?sr & %(EMoet?;lox ¢arbon ylI'0XYy) - nonanoi ¢ aci d

tertTb at0/1C ssdtrigon cﬁfi@) (350. Antgmtﬁ nhfed) inVEE, @0 geid) wastddded
( R) - RuBI NAP catalglst (16.8 ng, 10.0 gnol). HCL(555 L,
DyssoMartin pgtadjnang £ Sadiag. G A anab. ‘Hioaniftere s stirieshat 1t for 1 b

PR R WS A IR
laye@vedre sefr;mdated) aﬁer%tglnaﬁh@a@euas IaYélewa/ammbtemeepmmhgﬁdmh

: 0
Bt dpE SomRinell Qe P Rl PR LA VS8 BRibR cEied over
MYS®, Sa'ﬁﬂ%oﬁ& a6 RAHE S clnth Ori Gle PREEE aég)uﬁgimlew ARsh

e aqueous ayer was extracte
clizbAcmgrahy (gradiznhbekans getitxen@KtQOACDS: 9y\ﬁf Evel69 IS amas, 74%)

MySO4 and concentr at ed
as a clear oil: 'H NMR (400 MHz, CDCl;) 8 0.80 (d, J= 6.9 Hz, 3H), 0.87 (d, J = 6.9
Hz, 3H), 1.13 (5, 3H), 1.19 (s, 3H), 1.23 (s, 9H), 2.04-2.12 (m, 1H), 3.09-3.28 (m, 5H),
4.23 (s, 2H), 4.48 (d, J=11.9 Hz, 1H), 4.55 (d, J= 11.9 Hz, 1H), 4.79 (dd, /= 4.6 and
7.3 Hz, 1H), 7.04-7.13 (m, 5H); “C NMR (100 MHz, CDCl3) § 11.7, 14.6, 20.7, 21.5,
27.9,35.5,42.2,43.4,63.3,71.3,73.3,79.9, 81.5,90.5, 94.5, 127.6, 127.7, 128.2,
138.0, 154.0, 166.2, 202.9, 210.0; IR (film, NaCl, cm™) 2977, 1758, 1697, 1368, 1248,
1154; LRMS (ESI) caled for CpHs705C1sNa [M+Na*] 617.1, found 617.1; [a]®p =~
49.1 (¢ = 0.9, CHCL.
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under reduced pressure. The crude product was purified
by flash chromat ography (gradient hexane to

wheooanes4E® OAc 88:12) to give 70 (dr >20:1 as jedyes2003/026367

1H NMR analysis) (47.6 ng, 80% as a clear oil: 1H
NVR (400 MHz, 3) 8 1.06 (d, J= 6.9 15 Hz, 3H)

1.11 (d, J= 6.8 _ol.14 (s, 3H), 1.18 (s, 3H)),

1.4 g , 2§05-2.12¢m | H), 2.35-2.40 (m | H,
34 leas 54 (m 2H), 4.11-4.14 (m |
B, , 2H) 4.72 (d, J= 11.9 Hz, 1H), 4.80 (d,

J=11.9 Hz, 1"H),°5.05 (dd, J= 5.0 and 6.7 Hz, 1H),
727735(|n 5H) 13C NMR (100 MHz, CDC13) 6 12.0,

0 19 , 51.8, 71.3,
g'h é'% '4é‘2"8§9ét§%“‘?‘?‘ ‘P"B‘:m?z ~. 128.3, 20

21721029 -pananojogicid fariybuiyl ester (39)) 3849,

2974 2879 1758 1701, 1454, 1368, 1248, 1152, 926,

e e P L

Q]f rOOEN il MBOH P®Es adfitd 4hd the mixture was then sonicated for 15 sec. Then a
9- Benzyl oxy-4, 4,6, 8-tetranet hyl -5-oxo0-7-(2,2,2-trichlo

sodetidnadyad 68{4@&&@ )mmﬂ) iptMe@HN§5%S pLawys addelland tmmoixture

t [ 3
fipsteeted s pdlaimpnais The el Pu st Wil B i g
fressthrifd 1034200 psi. WeFker QQ‘ dethe F&aobbn (whi r@uined BParthodPhelic pressure
After 3 h, the m xture was 90 WD 2004/018478

oyszhinsy Dses MEFCQ aqsobrioni The aqeouplapeneERxtdtted three times

|
SRR o5 P RAOE HE B R M oh S P fenrced
ghideetbdaves privisacd The @nﬁi@gb%iﬁ f@h@ﬂumecry flad léﬁﬁﬁhatography
u

ressure The crude ct was purified by f

P Pt DA Hneive 30 Kencuel Hejodeeio: ' NMR

SRl ET 6t Y7 3 et Syl bl Gpf) 53083, - 69

HN@Hf@%WJ @@%@)3}9 9143@ éﬁh)lJrs &: ?H)L'Zi 476('5991%)0 %Elzz 12 (m,
I#L 2.35-240 (w, II:I); 35%193 B%(m,?;ﬁﬂ), 3 35133554((31:1 239) 4.11-444 (05 1 H), 4.46
Q‘%PD % @g(d( dd]“gfm%’%?)aﬁégéas g‘(ngg’ Hizo lﬁé%@n @8@7 067
SRR U C RO Sqge By 127
m 3546,683. Sg d1.7)51.8,17198,13.0, T343, 8016, .3, @4.7) 2714, 71 128.3,
Bb2. 1940, RIS TRl Q0.3 D 549, 297427806, V7364 181, 1454,
Bbsto b Pl el b gl B

fbord 81927k 7p =213.07(c # R4 (€litty). NaCl, cm 1) 2956, 2876,
1732, 1694, 1456, 1366, 1257, 1154, 1098, 988,
835, 774, 741; LRVB (ESI) caled for C33H53QgSi Cl 3Na

71
9-Benzyloxy-4,4,6,8-tetramethyl-5-0x0-7-(2,2,2-trichloroethoxycarbonyloxy)-3-
(triethylsilanyloxy)-nonanoic acid fers-butyl ester (71)

To a solution of 70 (37.6 mg, 6.3 pmol) and imidazole (9.4 mg, 13.8 pmol) in DMF

(0.4 mL) at 0 °C was added TESCI (11.6 pL, 69.3 umol). After 3 h, the mixture was
90
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15 [ MtNa+] 733.2, found 733.3. [a]23D = -16.1 (c =
0.1, CHC13). QTES O OH t-SuO OBn 71l1a

wW@2@enmaroxy- 3- (di et hyl met hyl si | anyl oxy) - 7- hy dAPORYS20031026367
6, 8-tetranet hyl - 5-oxo- nonanoic acid tert-butyl ester

il Vgt £ NP Wk Pt bkt eyt o Rinee bt hetanes.

TR D@ orghlie eXiractd Werewash&Dwite biird dijed ovér MigRO, Mut e
Zn (5.0 ng, 7.8 nol, nanosize) was added, followed by
comoeritratedivader wwdueedinresshiesr Thecmdaprogie wasspeiied by flasl

R NHE Ry S .
71%??%%5?3/0 D8nd, %%bi‘é}acg’é@pz%g%mﬁam&@ enL.r 2 'erNnES (400

e esi diue was passed through a
MehoCDQOY) 869.64 (g5 /= .8 Hye bHEIOAE (h g =W OHA dkank) E(OBR), 4.4 (d,

T TR YT (e~ eoclapHs (51 CorpD 968 . 23l bton, 2,
2.5%@?'{'):’1319 'Z\xgg 1@%1{2} Iﬂgéﬁs(sg&idgfb@s@l&hdg@o gl(zd 51;1;%.@ @dHr=4.0
axill B HE, B9), GrA3 (He).J=2.2and ( THz, UD), 6.13 (ééxdfﬂ3-.5cﬁlllélz6,-5 He)1H),
T8 3o B g P DA g
I BB e 19 149,199,

21.8022.61284, 669, JE1L407,138,7, THY, 73(7,375-7, 884, oD, BH) ,; 1273C128.0,
NVR (100 MHz, CDC13) 6 5.0,

6.9, 9.7, 13.9 20.2,
128.7,838 81 %4.3.36713, 246.781R films Na€B om ) 2956, 2870, B/32, 1421456,

1 7 Sl iy 35532 BN Eghracdy prigggione

B 6 3l .1 @©390.1L8MBI{)ESI ) cal cd for
[%4&@3%3'%6%%%35@3[%%59% f ound 3(5)59.)3; [()C] 23

D=--41.0 (¢ = 0.4, CHC13). O QTES OIBS f-BO OBn 36
9- Benzylyaxy-,7- (t eyt - but yl di met hyl si | anyl oxy) - 3- (di et hy
| meg hyl i | anjyl -4,4,6, 8- tetranmet hyl -5-0x0-nonanoi c
Ag #6) 10 To a solution of 7la
(4.1 my, 7\6 1) and 2,6-lutidine (10.0 L, 43.5
mmol) in CH2CR2 (G2 nL) at -78 C was added TBSOTf

(10.0 L, 8578 nmol ). After 2 h, nore ,6-lutidine

9(ﬂe91z§?log;a-sﬁ(%iez?figﬂtﬁ%l§ﬂ§hyTﬁ§§lﬁhﬁd¥Qx§l4,14,6,§5e|>t8amly_1-5-hoxo-

wer e” added:. thé " m Xture was diluted wt
nsainccadid H2EButyllesten{lleyus | ayer was extracted three

ThespBonor AL Sine 12 Ge00 i Y 12h9RB0 R (5 hBFhas 4l 70 (5.0
mg, 7.8 umol, nanosize). The mixture was sonicated for 15 min. More Zn (5.0 mg, 7.8
pmol, nanosize) was added, followed by sonication for a further 15 min. The
suspension was filtered through a celite pad, washing with EtOAc several times. The
filtrates were washed with sat. NaHCOs, brine, dried over MgSO4 and concentrated
under vacuum. The crude residue was passed through a short plug of silica gel eluting
with hexane/EtOAc 4:1 to give 17.1 mg (99% yield) of 71a as colorless oil: 'HNMR
(400 MHz, CDCls) & (m, 6H), 0.96 (t, J=7.9 Hz, 9H), 0.97 (d, /= 6.8 Hz, 3H), 1.05
(d, J= 6.8 Hz, 3H), 1.11 (s, 3H), 1.26 (s, 3H), 1.44 (s, 9H), 1.84-1.90 (m, 1H),2.21
(dd, J= 6.7 and 17.0 Hz, 1H), 2.36 (dd, J=6.7 and 17.0 Hz, 1H), 3.24-3.29 (m, 1H),
3.44-3.52 (m, 2H), 3.67 (dd, J=3.9 and 8.9 Hz, 1H), 4.36 (dd, J= 3.5 and 6.5 Hz, 1H),

91



10

15

20

25

15 over MgSO4 and concentrated under reduced pressure.
The crude product was purified by flash

W@ booatst4oyyr aphy (gradi ent hexane to hexane/ Et CFCT/9&209:)/026367
to give 36 (5.4 ng, 82% as a clear oil.

RN e Rl hb o et IR e saam o
MER) @bcqg 59,0 %t%dn7 43b. Sobr 261; 8 W@QQQ/@@QG&% %3(?472% 72.9,

73@07@6 @Unerﬂmm\@ws 20hEck, almol 221rzorIRc(ﬁhﬁ,21@a©1 cﬂlif-) 3502,
100 nesh, 25

2R, 4 aﬁ%s,rléé@uﬁﬁ%gnsm 498 B9Gaa0 MA@ty oo for

CoflobRictva e Al 530% Ko 1ien oty S
extracted with CH2A 2 (400 nL, 25 2 x 200 nL).
Corrbl ned Or anics were dried (MySO4), filtered, and

content £a 752 WD 2004/ 018478 PCT/ US2003/ 026367
va . raphy (hexanes -k hexanes- et her
;1 T-> B 6:1: - 4%®1) gave al cohol 83 as a clear

0|I (31.64' g, I85%%ield): IR (film 3426 (br m, 2986
1713 3¢s) 1377 (m), 1345 (m), 1301 (m), 1232

9 %@1&17%@) b@ﬁS (hsitadg ﬁ’?‘?é gjfdﬁa%igleﬁg)ls(lﬁflyékﬁ4 4,6,8-

5-6; 58d (érv-b 2 d, J= 3.4 Hz,
teﬂralﬂetﬁﬂ- %d&ho%@% 4 (téSP.tb tﬂ')estf (3% ( 20 (1 3= 7

, 2
Tqi;l)lz 5013‘[191) of Ta4NNRE( 16 @nmltand@:ﬁ:llgg)lrs 199, His 43 530meY,in

RS EL @%t%%&%adééé@ﬁ?g@ oS58 BN ALET 21, more
631%@&%% 8150]0 ﬂ%ﬂ%?@?&?%& f%dﬁrf(loqﬁhﬁ ks @ﬁuﬂm&%ﬁéed After

F3C 10 84 Ester 84. A m xture of
6 b the moktuB3w{sldiludd gith @atfh?l:N GCOpIThe anguequy daydi mes (aﬁifac@ad

m.,.2.5 . equiv cooled to. C and treat.ed.
e i i A B o e oreshic Gifartyere Mgy Gk priny dried
ovEr MgShent %hﬁeﬁa’trﬁﬁd%&éﬂ&é@ud@@%réﬁ&%é &u@ép@d@a &vas purified
stirred for h. The reaction m xture was cooled to

by Bagd, chmmatogreplhw\(grztdlmﬁlexax(ezo heern}:/EaQAC&ltS})a@ givd 36%5.4 mg,

8%%0@5%@ S Repi ek el 3 fsgeiSalmes o,

and brine (200 nL), dried (MJSO™4), and
concentrat ed in vacuo. Flash chromatography
(pent ghe: ether 15:1) afforded ester 84

OEt

F2C
* On

X

83
Alcohol 83. To a solution of ethyl 4,4,4-trifluoroacetoacetate (24.0 mL, 0.164 mol) in
THF-water (3:1 = V:V, 320 mL) at room temperature were added allyl bromide (20.0
mL, 1.4 equiv) and indium (powder, -100 mesh, 25 g, 1.3 equiv) and the resulting
mixture was stirred at 48 °C for 15 h. The reaction mixture was cooled to room
temperature, quenched with 2 N aq. HCI (400 mL) and extracted with CHCl, (400 mL,
2 x 200 mL). Combined organics were dried (MgSOy), filtered, and concentrated in
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(11.90 g, 77%yield) as yellowoil: IR (film 2986
(w), 1731 (s), 1308 (s), 1265 (w), 1227 (m, 1197

W@ 2004/018438 (s), 1025 (m), 920 (w), 896 (w) cm BCT/UHLONMRG367

(400MHz, 20 CDC13) S 6.36 (s, 1 H, 5.79 (ddt, J=16.9,
18crid, Hhash chidomalo é

i (dd CJ_ oy gci)‘apth(h anksd, Ebéxanéget%erllﬂﬁﬁﬁél —;'?_lzlil)%4l)
pgve aé,cczt@ 83as aye;leg @l @, 64 gg 851% yigld2IR((filmY3475. (br hi, 2986 (m),

055 4954 198 M PN 5,080 30 (At Sk oy o

1: |
bnh;lgm ’13;?%%@?,{0?&5153@%78? 51 @; 1 H, gflsa(ﬁf‘?, 1, 49% (m, 2 1),
%éﬁi@@gﬁ-’), 258 (kdy D784 2 I@sz\l@(&cncm# DUBBIBHzZ, 1 H), 1.24 (t, J=7.2

s " v oo 16 338 ol Hio o

QRTLY3. 7&91@0.;:9123 H%é@bdggl 08 %ytmgﬁ g,ﬁh?és%ﬁh g ebss spectrum

ui v e Y esul

WZx&ZZr(b?%g@/I Y rreaded ﬁ)ﬂ%bﬁm@ﬁmﬂ@ﬂmeﬁ}a over 3 h. The
reaction mxture 5 was cooled to O C, quenched with
saturatded NHACL(12 nl) and stirred at roomtenperature
for 20 n. The reaction m xture was diluted with
et her 00 nL), dried (MySO4), and concentrated in

. FI@EBh chromat ography (pentane:ether 3:1 -> 1:1)
provilded al cohol 85 (5.68 g, 99% as clear oil: IR
3331 (br s), 2929 (m, 1642 (n), 1445 (m,
, 1348 (s), 1316 (s), 1217 (s), 1175 (s), 1119
(m, 985 10 (s), 921 (m, 831 (w) cm1 ; 'H
NI\/R(4OOI\/Hz CDC13) 6 6.33 (td, J-61 16Hz, 1
H, 5.8% (ddt, J= 17.2, 10.0, 6.2 Hz, 5.07 (m 2
Eter 4.28 rhisteee ofatc
6.2 Hz, 2 H): 130%0383?637%&010 né(?)%g %’%‘ﬁ%@gorﬁt”
f-’Glm‘Pwas cogled 38—101237ar917tr€(aépd With forkt )chloﬁlae?,(mes fodi,, 2.1 =quiv)

Fhd it b Al e Uil pid s w0 §5 °G nd Serssior 121
Thnsl r):aatmn@hiiﬁka?wéﬁ&)olfd-ﬂo ST, gﬁ&@h@&jw%%tés TR ﬁ%} %%CY extracted
1.5 equiv) an

‘%B‘Z F%I \14_)0 | m dazol e ,
‘%éh S Q W)X hiftmL e p@bmed |0rg:qlmcs stene wasted with
safurdtb® f r re

quer;[c hggﬁvbvldt}h%aztgg ngeghﬁlgﬁlggggo IS %Mﬁé@é@ﬁ 1
canggniratedGn ZMOMBIasimhremhﬂbgmbhjd (Wntdﬂeiéﬂ{]éi ane) ﬁﬁoﬁﬁg@ Ofer 84

n| c with saturete

(REBes il 28 AR PR Hm B8E Ov, Vabion08 G 265 (),
b7 g8), (1169 1)133 [i@sh en |

vac %) (Sgtchr cg%at ogr% épvgnt ang@%glg\i ehlrﬁMﬁj(LmBMHZ
CDCl3)6636(s 1 H), 5.79 (ddt, J=16.9, 102 6.6 Hz, 1 H), 5.15(dd, J=17.1,1.5
Hz, 1 H), 5.08 (dd, /= 10.0, 1.4 Hz,1H),4.22 (q,/=7.1Hz,2H),3.44(d,J=6.5 Hz,
2H),1.29 (t,J=7.1 Hz, 3 H); BC NMR (100 MHz, CDCl3) 6 164.22, 143.37 (q, J =
29 Hz), 132.71, 123.21 (q, J = 274 Hz), 122.60 (g, /=6 Hz), 117.32, 60.85, 30.54,

13.85; high resolution mass spectrum m/z 209.0788 [(M+H)"; caled for CoH;,0,Fs:
209.0789].

93



10

15

20

iodide 86 (6.69 g, 68% as pale red oil: (IR Ifilm
3083 (w), 2982 (w), 1636 (w), 1558 (w), 1456 (w),

wad®do(says 1317 (s), 1216 (m, 1181 (s), 1151 ¥ch/pPSDHAAW6367

(s), 989 (nm), 921 94 WD 2004/018478 PCT/ US2003/ 026367
89BH(mM cm 1; 1H NWVR (400MHz, CDC13) 6 6.45 (td,
8.9,{1.5 Hz, 1 H), 579 (ddt, J = 16.8, 10.3, 6.2
5.12 (m 2 H), 3.85 (ddd, J =8.9, 2.9, 1.4

3.00 (dt, J= 6.1, 1.4 Hz, 2 H; 13C NW\R
CDhA 3) S 132.42, 131.64 (q, J=6 Hz),

J= 29 Hz), 123.64 (g, J= 272 Hz), 117.00,
.27; low resolution 5 mass spectrumm z 298.7
calcd for C7HSF31Na: 299.0]. O OH ~ N Bn
F3C 88_Z a- Hydroxyoxazol i dinone 88. To a cooled (-78

C 8bs protected 4-Benzyl-3- hydroxy
éi@by! 83x 52 aredph (I S0ke scrlu(lq@ofz@teg 8417 92 2290843 mioh iTIKELCl,

(B B9 oA By P13 BSOS 010 an

theaesubiény mixnge Max twsi@edeSrodir tf'eﬁ@éra@dre 0‘7& 3. Phe Bactin mixture
The r tiopn mxture was treate a solution of
WasiP Cg (6> gyenghed with W@d NH4€L|@ 2(@@) #nd)stizigd at tpem
ﬁ%ﬁtﬁl’&%r $i frP rﬁle%éctﬁ)&x'rﬁ%ﬂﬁ,ms WAt Q%l (&’?thre?l?emgOO mL), dried
erature ow y overni he reaction
(/MgSQA)eathﬁicwtﬁatedsatvutzai @amatbﬁ@ﬁhy@nﬁﬁéether 3:1—>1:1)

h QAc 3
SRl ORI D (3o GOy e ol il ARG B0 (pR9O29A0 (), 1642

t
e R IR PR B .10 o
@)]921p(mjv83dE(W) kaMRc(ﬁO(aMﬂfzt anig) &6. @Bil@t@w (6113 166 Hz, 1
for the next reaction wt

%3; %&ﬁh\f: Fr o007 Hzslouts G2 Hnd20 90 oT6d,43,2.1
B EG s (0 HEE TRl BN OMplIR hod M ChCly F RIS g, = 6

He)adBB 88, 77Uy e/ wad HHNLING @t £& 2370 FLACUG. 259 57 8 MOYET9
HOAc, quenched with saturated NaHCO3 (400 nlL), and
extracted with EtOQAc (3 x 200 nmL). Conbined organics
wer e dr}i ed (MgS™), and concentrated in vacuo. Flash
chromatiogr aphy (hexanes: EtOAc 3:1 -* 2:1) provided
oxyoxazolidinone 88 (7.55 g, 81%yield for two
as clear oil: [a]D21 -48.2 (¢ 1.08, CHC13); IR
3486 (br s), 3030 25 (in), 2983 (s), 2925 (m,
1682 (s), 1481 (m), 1393 (m, 1360 (m, 1217
(m, 1113 (m, 992 (nj 919 (m, 847 (w) cm
1 1HNI\/R(4OOI\/Hz cbAd3 S 7.32 (m 3 H, 7.17 (m
33 (td, J=7.2, 1.5 Hz, 1 H), 5.77 (ddt, J=

fo%i@e 86?. 'Atboled (0 °C) solution of alcohol 85 (5.97 g, 0.0358 mol) in CH,Cl, (50
mL) was treated with PPhs (11.17 g, 1.2 equiv), imidazole (3.55 g, 1.5 equiv) and I,
(9.10 g, 1.1 equiv) and the resulting mixture was stirred at 0 °C for 10 min. The
reaction mixture was quenched with satureted NayS,03-saturated NaHCO; (1:1 = V:V,

200 mL) and extracted with pentane (3 x 200 mL). Combined organics were washed

with satureted Na,S,0s-saturated NaHCOj3 (1:1 = V:V, 200 mL), and brine (100 mL),

dried (MgSOy), and concentrated in vacuo. Flash chromatography (pentane) gave

iodide 86 (6.69 g, 68%) as pale red oil: (IR Ifilm) 3083 (w), 2982 (w), 1636 (w), 1558

(w), 1456 (w), 1367 (w), 1317 (s), 1216 (m), 1181 (s), 1151 (s), 1120 (s), 989 (m), 921
94
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6.2 Hz, | H), 5.08 (m 3 H), 4.74 (ddt, J= 4.8, 3.7,

4.4 Hz, 1 H), 4.33 (dd, J= 8.6, 8.6 95 WD 2004/ 018478
WOEDIABR003/ 026367 Hz, 1 H), 4. 6 (dd, J= 9. 2PCBUL20p&026367

1 H, 3.42 (br d, J= 6.4 Hz, 1 H), 3.24 (dd, J 13.5,

(@%95'@; bt %%2\%9 (zgd??%r% 2Pty %% 45(’(?%% L& ilﬁ% fpes.79

(ddtz] = 0:6)81303861121& BBI) 51523(&52 H;t,334854@ddl338®42 912%}91321—1)
g?g %;I' 129. 2%2 J= 28 Hz 129. 29, 120.01,
3 fdtsé 69,41@ z@qH)i Rigt§0 MHz CHCLE 61240 1369484,/ = 6

el 2 810, %25@?@?%?2%@4%2@'0@%g@;m@olutlon

nﬁ%sp]eé&&h m/929MQM—PNQd4 cateiIoB €, HaF; N ggrwani de 89. A
suspensi on of (MeO) NHMeHCL (10.1 g, 5.25 equiv) in THE
10 (100 nmL) at 0 C was treated with a sol ution of

Ale3 Onm, 5.1 equiv) intoluene (2.0 M dropw se
and th rese*ting clear solution was stirred at room
enpR r 34 mn, then added to a cooled (0 O

f a-hydroxyoxazolidinone 88 (7.55 g, 19.7

HE (70 mL). The resulting m xture was war nmed
tenperature and stirred for 12 h. The

m xture was cooled to 0 C, quenched by sl ow

f 15 IN aq. Tartaric acid (100 nL), stirred
roomtgnperature for 25 mn, and extracted wth

00 nL). Conbi ned organics were dried

(3 X
R A o R byt

hpdrby¢ - 9
?dr ngws%a;mag@tﬁld&az oh8! 782_%98 g 7%)& @ilv ])n'ﬁ%]z g@%Lngbs added a

S@B iy Hl\@fséﬁz(orﬁm 2g43qpiv) in 1“5511@ ngdmmrse(qvm)S min and

théé%gh 1%@ mg%é% %Vl%g @hgi%c?rtlf} (’é?r%ml 1%1?_? ﬁ%ﬁ(‘?%‘ﬁ%l L %tu(rcm)vas treated

WﬁE@]sB)utﬁnEé)f &iﬂldet 86 (6 6D=g '1243, mihoD 1h|21" HFl(IH)mL)&nH‘thé fghlting

:& I—? 5.05 (m 2 4.43 (dd, J
Huxt!;rerasga %)V\f_qg to \j_/alfq)l to g)mm e(ngeragurg)slovgy ggewht SThe]_re;q)tlon
e R e
x 288 HQS @B@ln@@rgmcmrﬁ wzhed Wil s@brafeg, NELLC1Z85MHm)L), brine

(138 i a5 QMBS ket saéie” Hedichihaiparanty (ekancs-
E&68c 8163 1.0 Mirbhided & aighhrd &F alkﬁ%ﬁﬂé@%@(l 3268 kB vere used
96 WD 2004/018478 PCT/ US2003/70263

for the next reaction without further purification. A solution of the alkylation products
in HOAc-water-THF (3:1:1 = V:V:V, 200 mL) was stirred at room temperature for 4 h.
The reaction mixture was concentrated in vacuo to remove HOAc, quenched with
saturated NaHCOj3 (400 mL), and extracted with EtOAc (3 x 200 mL). Combined
organics were dried (MgSOy), and concentrated in vacuo. Flash chromatography
(hexanes:EtOAc 3:1 — 2:1) provided o-hydroxyoxazolidinone 88 (7.55 g, 81% yield
for two steps) as clear oil: [o]p> —-48.2 (c 1.08, CHCl;); IR (film) 3486 (br s), 3030
(m), 2983 (s), 2925 (m), 1790 (s), 1682 (s), 1481 (m), 1393 (m), 1360 (m), 1217 (m),
1171 (m), 1113 (m), 992 (m), 919 (m), 847 (w) cm™; 'H NMR (400 MHz, CDCls) §
7.32 (m, 3 H), 7.17 (m, 2 H), 6.33 (td, J=7.2, 1.5 Hz, 1 H), 5.77 (ddt, J= 16.6, 10.1,
6.2 Hz, 1 H), 5.08 (m, 3 H), 4.74 (ddt, J= 4.8, 3.7, 4.4 Hz, 1 H), 4.33 (dd, J= 8.6, 8.6
95
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OH F3C 90 a-Hydroxyketone 90. To a cooled (0 C
sol ution of a-hydroxyamde 89 (4.87 g, 18.2 mol) in

WA RiE4018E® L) was added a sol ution of MeMyBr (FGI/IE2003@26367
equiv) in ether (3.0 M. After 5 mn, the reaction
G, 41y, 8. wqadcwﬁwhedm tﬂn)sgugéaxt&df:l\kl&@z (1%503 540dd, v =
and extracted wth E

Igryart de, We).e-2f (ﬂ@séﬂ HX REyS@dyL,, J -ahd. SC%A&&;ﬂ r}é)t %60 i(m, 1 H), 2.50

(349 5 SR P PRI e TS 3 b b e ol

¥é ﬁz‘}i 12@%%0@ fkfislmem@@ i9®01 f1§¢%erﬁﬁo@§qaﬂq79 Hz), 116.34,

mat erla) as clear oil and the startin eria

68-40y GV 3y =P DS 798, 33.29,39.84; hgh%gqham)mas[sapmm ®4.1421

Ig%)rf%mfgggr Gl WET 1y P d6a1 (my 1417

1361 (m), 1319 (s), 1247 (m), 1216 (s), 1172
(s) 1133 (s), 1020 (m), 994 (m), 968 (w), 919 (m

cm1; NVR (500 MHz, CDC13) 8 6.21 (t, J= 7.0 Hz, 1
Ve O. H J=16.7, 10.4, 6.2 Hz, 1 H), 5.07 (m 2
H) , f J=7.1 4.5Hz, 1 H, 3.51(d, J=4.7
Hz, | 2.96 (d, J =6.1 Hz, 2 H), 2.66 (m 1 H),

2.42 (mgf 1 H, 2.19 (s, 3 H; 13C NWR (100 MHz, CDC13)
15 133.43, 129.80 (q, J= 28 Hz), 129.76 (q,
123.85 (g, J= 271 Hz), 116.32, 75.36,

31. 232, 29.181, 25.11; high resolution mass spectrumniz
223. 0945 | H)+; calcd for CLOHL4NOZ2F3: 223. 0946].
Exanpl gg8: Catal ytic Asymmetric Oxidation Approach 20

& %Qég%ya]tﬂld?@ Bé@%{j %ﬂ\ of g&%b?ﬁﬁ%l% 1 §O§|%% gé_l}gv) in THF

(B8@#AL) ADD REC iwas aredied hehzeddtutionaft AKIdE 850 ME.SEZNGRiv) in toluene
t-BuO+H2Q0 F3C 81 /o for three steps 38% for two

(20dYia dxppviase agd thetssgliing clgar sabytrpouasetiged gt room temperature for 34

B L RSO B T TR S BRI Sadisone 38 B33 197

hinol) in THF (70 mL). The resulting mixture was warmed to room temperature and

J= )

stirred for 12 h. The reaction mixture was cooled to 0 °C, quenched by slow addition of
IN aq. Tartaric acid (100 mL), stirred at room temperature for 25 min, and extracted
with EtOAc (3 x 200 mL). Combined organics were dried (MgSQy), and concentrated
in vacuo. Flash chromatography (hexanes:EtOAc 2:1 — 1:1) gave a-hydroxyamide 89
(5.12 g, 97% yield) as clear oil: [a]p™ —57.2 (¢ 1.03, CHCly); IR (film) 3432 (br s),
3084 (w), 2980 (m), 2943 (m), 1652 (s), 1464 (m), 1373 (m), 1318 (m), 1214 (m), 1171
(m), 1112 (m), 991 (m), 919 (m), 818 (w) cm™; 'H NMR (400 MHz, CDCls) 5 6.32 (td,
J=173,1.5Hz, 1 H), 5.74 (ddt, J=16.9, 10.3, 6.1 Hz, 1 H), 5.05 (m, 2 H), 4.43 (dd, J
=7.6,3.5Hz, 1 H),3.70 (s,3H), 3.35 (brs, 1 H), 3.24 (5,3 H),2.94 (d, /= 6.1 Hz, 2
H), 2.59 (m, 1 H), 2.36 (m, 1 H); *C NMR (100 MHz, CDCls) 6 173.43, 133.68, 130
59 (g, J= 6 Hz), 129.25 (q, /=28 Hz), 124.05 (q, J =271 Hz), 116.17, 67.57, 61.44,
32.56, 32.38, 29.75; high resolution mass spectrum m/z 268.1161 [(M+H)"; caled for
C1iH17NOsF3: 268.1161].
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OH TsCl, EtBNOH ;OH F C DVAP, CH2Cl2 F3C + F3C 3 OH
OH OH 59 94, 35% 95, 22% PMe3, HRO THE 79% r 2
WORBNMOIEITANN , OH HCHO (aq), NaBH3CN CH3CN, AcQrCT/03503/026367
FSC F3C OH OH 96 97 5 N3 NO;OH F3SCO OH 98
Conpgund 98: To a solution of 59 (50.4 ng, 90.1 gnol)
[ E (1 niL) was added (PhO) 2PON3 (27.2 L, 126 nol)
at . #ller stirring at 0 Cfor 5 min, DBU (16.2 L,
108 nmol]) was 10 added. After stirring at 0 C for 2 h,
ture was stirred at rt for 20.5 h. The reaction
re was diluted with Et OAc and quenched by

addi flion of water (2 nL). After the |ayers were
B ed, the aqueous |ayer was extracted with Et OAc
Gthr times), and the conbined organic | ayers were

r Na2SO4. After concentrating, 98 WO
20@¢/ 018478 PCT/ US2003/ 026367

a~-Hydroxyketone 90. To a cooled (0 °C) solution of a-hydroxyamide 89 (4.87 g, 18.2
mmol) in THF (150 mL) was added a solution of MeMgBr (75 mL, 12 equiv) in ether
(3.0 M). After 5 min, the reaction mixture was quenched with saturated NH,C1 (250
mL), and extracted with EtOAc (5 x 200 mL). Combined organics were dried
(MgSOy), and concentrated in vacuo. Flash chromatography (hexanes:FtOAc 4:1 —
2:1 — 1:2) provided o-hydroxyketone 90 (2.16 g, 53% yield, 73% yield based on the
recovered starting material) as clear oil and the starting material a-hydroxyamide 89
(1.30 g, 27% yield): [a]p® +58.5 (¢ 1.30, CHCl;); IR (film) 3460 (br s), 3085 (w), 2984
(m), 2926 (m), 1716 (s), 1679 (m), 1641 (m), 1417 (m), 1361 (m), 1319 (s), 1247 (m),
1216 (s), 1172 (s), 1113 (5), 1020 (m), 994 (m), 968 (w), 919 (m) em™; 'H NMR (500
MHz, CDCl3) 8 6.21 (t,J="7.0 Hz, 1 H), 5.75 (ddt, J=16.7, 10.4, 6.2 Hz, 1 H), 5.07
(m, 2 H), 4.26 (dt, J=7.1,4.5Hz, 1 H), 3.51 (d,J=4.7Hz, 1 H), 2.96 (d, J= 6.1 Hz, 2
H), 2.66 (m, 1 H), 2.42 (m, 1 H), 2.19 (s, 3 H); °C NMR (100 MHz, CDCls) § 208.53,
133.43, 129.80 (q, /= 28 Hz), 129.76 (q, J = 6 Hz), 123.85 (q, /=271 Hz), 116.32,
75.36,31.22, 29.81, 25.11; high resolution mass spectrum m/z 223.0945 [(M+H)";
calcd for C;oH14NO,F3: 223.0946].

Example 8: Catalytic Asymmetric Oxidation Approach

nM > i 1
Ot-Bu 1) HMPA, TMSI, CH,Cl, OH

l NaH, THF —20°Ctor.t.
FaC 2) TFA,0°Ctorrt. l 2) 10 mol% Os0 4, AD Miix-o: |
S 3) benzene, reflux FsC MeSO,NH,, +-BuOH-H,0 F3C
81% for three steps 38% for two steps
™ ° P ™
86 93 90 (79%ee)
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the residue was dried under high vacuumfor 10 mn to
renmove DBU. Purification by flash columm

wa@e booenes4eg)r aphy (Si 02, hexane/ Et OAc = 3:2) gavRCHESIE3/026367

98 (45.6 ng, 78.0 nol, 87% as a colorless solid; 1H

(1H, d, J= 5.5 Hz, OH), 5 2.17 (3H s), 2.25-2.35 (1H,

, 2.41 (1H, dd, J= 15.5, 3.2 Hz), 2.4 (
. 9.5 Hz), 2.54-2.60 (1H m, 2.66—1
2.65-2. 76 (1H . 96 1H dd,

4.2 A3 (1 H dd, J= Hz), 3.

qui nt %.8 a3, 71- 3776 ‘ﬁH m, 4. 31

dddz¢ : NES s)* 55

J= 6.0, A Hz), 5.58 (1H, ddd, 15.8, 6.4, i
Hz), 5.68((®H dd, J= 15.8, 6. ¥, 6.23 (1H, 1p

J= 7.3 Hgy, 6.63 (IH, s), 7.18& £&hH s); LRVES (ES 2w
calcd for C27H35F3NAO6SNa [ M+rNaj 607. 2, found 607. 2.
HZN gN,.OH F3C 0 OH 96 Co 96: 15 To a

sol ution of azide 98 (21.0 ny, |3% 9 nol) in THF (0.6
m.) was added PMe3 (1.0 Min THE® 43.1 L, 43.1 nol).
After stirring at rt for 2 mny water (0.1 nL) was
added and the m xture was stirred at rt for 3 h. PM3
(1.0 Min THF, 7.2 L, 7\2{ml) was added and the"™™
m xture was stirred at rt W 1.5 h. Tothe m xture
was added 28% NHACH (aqg.) ) ng

for 1 h, the mxture was direc ‘E”Aﬁ C);Jyé;fé
preparative TLC (CH2C12/ i nersc—(
96 (15.9 ng, 28.5 nol, 79% aB §pl orless solid; 'H
NVR (400 MHz, CDCl13) S 1.05 (3Hy s9¢, 1.12 (3H, d, J=
7.0 Hz), 1.23 (3H, d, J= 6.8 Hg), 1.34 (3H s), 2.12
(3H, d, J=10.7 Hz), 2.24-2.35 (1H, m, 2.39 (1H, dd,
J= 15.4, 3.0 Hz), 2.49 (IH dd, J= 15.4, 9.8 Hz),
2.54-2.63 (1H, m, 2.66-2.76 (1 H m, 25 2.97 (1H,
dd, J= 16.2, 4.2 Hz), 3.03 (1H, dd, J= 16.3, 6.5 Hz),
3.10 (114, quintet, J= 6.8 Hz), 3.74 (1 H, dd, J=
ws.s Hz), 4.18 (2H, s), 4.34 (1H, dd, J= 9.8, 2.9

.43 99 WO 2004/ 018478 PCT/ US2003/ 026367 ( 1H,
dd, .0, 4.3 Hz) 5.55-5.64 (1H, m, 5.67 (1H, dd,
J=15.9) 5.8 .24 (1H,

98
Compound 98:

To a solution of 59 (50.4 mg, 90.1 pmol) in THF (1 mL) was added (PhO);PONj3 (27.2
pL, 126 pmol) at 0 °C. After stirring at 0 °C for 5 min, DBU (16.2 pL, 108 pmol) was

added. After stirring at 0 °C for 2 h, the mixture was stirred at rt for 20.5 h. The
reaction mixture was diluted with EtOAc and quenched by addition of water (2 mL).
After the layers were separated, the aqueous layer was extracted with EtOAc (three

times), and the combined organic layers were dried over Na,SO4. After concentrating,

98



10

15

20

25

brt, J= 7.3 Hz), 6.66 (1H, s), 7.10 (1H, s); LRvVB
(ESI) calcd for C27H38F3N205S [ MtH+] 559, 2, found

Wo2®4818478N S N O .,.OH F3C O OH 5 97 ConppuruS®d3/026367

To a solution of amne 96 (15.9 ng, 28.5 nol) in CH3CN

ﬂr:ﬁéigss?dtjf@ghs\gﬁv\%g %gs% ‘/acu'ﬁ!gﬁgé f ?Aﬁn% tcgr %?:no%g bR Fllﬂ‘ﬁié:gtngl by

Resh)colummchrermategsepby ésrmsh@qanwm‘at: 312) ghwe ame 8 (5.6 mg,

D60pE <2038 oRERfiE S R AL o psrt 9, 1.12

L 8
(LS5 o st o B LSRN Q0194 e,

of 6H é%s?f ol B@(IHHHNWI(@@D dHE= 1E5CA3)HA, Z4DBIH, 3K, J = 15.5,

25t A R0 ) B AR R U iy oS

=€1610 d@Hz;%m (71H fﬂdGJHsz 6]751{% 5*91 (11111" Lﬁilget = ééﬂg)?.v, 71-

i ncl U|ng

%vwﬂr)m) é3é(611(13q141d o g O s 160,

07 P R 2085617 By e i 31 185, 63 Dos

tH7 ¥, 7. BHE)7 6 631 Hel), 7.18 (1H55)§LRMSB(EJSZ)) Gal&l %6 cgﬁqétFéI\QQSSNa

@(I*!]\gﬁ“'g?sfeu@@?%zz (LéDIS ?rEtSI) C;.| cd for

C29H42F3N205S [ MtH+] 580. 2, found 580.2. 20 100 WO
2004/ 018478 PCT/ US2003/ 026367 HO\ /S'RS NN OO

96

Compound 96:

To a solution of azide 98 (21.0 mg, 35.9 umol) in THF (0.6 mL) was added PMe; (1.0
M in THF, 43.1 pL, 43.1 pmol). After stirring at rt for 2 min, water (0.1 ml) was
added and the mixture was stirred at rt for 3 h. PMe; (1.0 M in THF, 7.2 pL, 7.2 pmol)
was added and the mixture was stirred at t for 1.5 h. To the mixture was added 28%
NH4OH (aq.) (54.5 pL). After stirring for 1 h, the mixture was directly purified by
preparative TLC (CHClo/MeOH = 100:7.5) to give amine 96 (15.9 mg, 28.5 pmol,

79%) as a colorless solid;

'HNMR (400 MHz, CDCl3) § 1.05 (3H, 5), 1.12 (3H, d, J= 7.0 Hz), 1.23 (3H, d, J =
6.8 Hz), 1.34 (3H, 5), 2.12 (3H, d, J= 0.7 Hz), 2.24-2.35 (1H, m), 2.39 (1H, dd, J =
15.4,3.0 Hz), 2.49 (1H, dd, J = 15.4, 9.8 Hz), 2.54-2.63 (1H, m), 2.66-2.76 (1H, m),
2.97 (1H, dd, J=16.2, 4.2 Hz), 3.03 (1H, dd, J = 16.3, 6.5 Hz), 3.10 (1H, quintet, J=

6.8 Hz),3.74 (1H, dd, J=6.7, 3.5 Hz), 4.18 (21, 5), 4.34 (1H, dd, J=9.8,2.9 Hz), 5.43
99
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59 R = 0OIs (94) or C (95) Conpounds 94 and 95: To a
m xture of 59 (18.9 ng, 33.8 nol) and Et3N (18.8 L,

WQ@20381%m0| ) in CH2C12 (1 nl) was added TsCl(HCI/BSI003/026367

67.5 nol) and DVAP (2.1 ng, 16.9 nol) at 0 C. 5 After
stirring at rt for 1.5 h, the mxture was diluted with
GHOAd, Ard.0 #13tHz)ebl 56+5r63h@lﬁ1 &), pad (1H, &l Vi=cld. Y eél8 Xk, 62g (1H,
ri nse% After concentrating, the residue was purified
by, J ép}é:f),aﬁ 6@ e IsE 7 Hetddh e); EHRMAS (BST) cdlpd for GrMesFaN,OsS
OSéL (8.5 ng, 11.9 nol, 35% and chloride 95
éMJf ]@927f%@dr§§817- 229% ; both as colorless solids; Ts
S N F3C 40'HO 10 94 IH NWR (400 MHz, CDC13) 8 1.06
(3H s), 1.12 (3H, d, J= 7.0 Hz), 1.23 (3H, d, J= 6.7
Hzy, 1:33 (3H s), 1.99 (1H d, J= 5.5 Hz), 2.10 (3H,
s),\ 2 <§ 2.34 (1H m 2.41 (1H, dd, J= 15.5, 3.3 Hz),
2. 47 \;;3 s), 2.48 (1H, dd, J=15.7, 9.4 Hz),
251263](|H , 2.63 (1H, d, J= 6.1 Hz, OH),
2.64-2.7 ,291305(2Hn)310(1H 15
qui nt et J-68Hz~‘57 3.70-3.75 (1H, m, 4.30 (1H, ddd,

)= 0.8 75.32 (2M, s), 5.41 (1H, dd, J=
2% 1H, ddd, J= 15.8, 6.4, 4.6 Hz),
5.65(1H, d 15.8, 6.0 Hz), 6.21 (1 H, t, J= 7.1

Hz), 6.59 ( ¥ 7.18 (1 H s), 7.37 (2H, d, J=8.1
Hz), 7.84 (2 J= 8.3 Hz); LRMS (ESI) calcd for
C34H42F3NOBS2Na [ M+Na+] 736.2, found 736.3. 101 WD
2004/ 018478 PCT/ US2003/ 026367 CN O ,,OH F3C O OH
Gompppnd f7:( 400 MHz, CDC13) S 1. 06 (3H s), 1.12 (3H,

go ?)gﬂt@% ot & rglge §g%€5 éﬁug’, aﬁi,)s 11131 (Zlé;gﬁzf g(j '}8 Q‘jé( 3Ha§§ed’ 37%
K&HO @),) (31.4 uL, 0.143 mmol) followed by NaBH;CN (1.0 M in THF, 85.5 nl,
85.5 umol), and the mixture was stirred at rt for 20 min. AcOH (1 drop) was added, and
the mixture was stirred at 1t for 40 min. The mixture was purified directly by
preparative TLC (CH2Cl/MeOH = 100:8) to give the product 97 (15.6 mg, 26.6 pmol,
93%) as a colorless solid;

'H NMR (400 MHz, CDCl3) 6 1.05 (3H, ), 1.12 (3H, d, J= 6.9 Hz), 1.23 (3H, d, J =
6.8 Hz), 1.33 (3H, ), 2.17 (3H, s), 2.24-2.35 (1H, m), 2.43 (1H, dd, J=15.7, 3.6 Hz),
2.49 (1H, dd, J=15.6, 9.1 Hz), 2.55-2.64 (2H, m, including OH), 2.68-2.77 (1H, m),
2.80 (3H, s), 2.81 (3H, s), 2.92-3.06 (2H, m), 3.10 (1H, quintet, J= 6.8 Hz), 3.69-3.76
(1H, m), 4.25-4.34 (1H, m), 4.33 (2H, s), 5.42 (1H, t,J = 5.5 Hz), 5.57 (1H, dt, J =
15.8, 6.3 Hz), 5.66 (1H, dd, /= 15.7, 6.4 Hz), 6.22 (1H, brt, J= 7.2 Hz), 6.64 (1H, s),
7.30 (1H, s); LRMS (ESI) calced for CooH4yF3N,05S [M+H'] 580.2, found 580.2.
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15

5 2.41 (1H, dd, J=15.5, 3.2 Hz), 2.49 (1H, dd, J=15.5,
9.4 Hz), 2.53-2.62 (1H, m), 2.69 (1H d, J= 6.1 Hz,

W@RA04/0884686- 2. 76 (1H, m, 2.92-3.05 (2H, n), 3.HAT/[4403/026367

quintet, J= 6.4 Hz), 3.70-3.76 (1 H m), 4.32 (1 H,

J8.9.2, 5.9, 31Hz)485(2ﬂt-|s$ 543(1H
dd, o] 4. 4Hz) , 5. 59( 1H, ddd, J=15. 9, . 4,4.5 H),
5.66 (WA NAd, J= 15.9 Hz), 6.23 (1H, tN 6.8 Hz),
6.63 (1H, ls),07,20 (1H, s); LRVS (ESI) callcd 10

C27H35CLF3 [OKNa+] 600.2, found 606"
, 99 Conpound 99: To a s
(6.9 frefy;

n CH2C12 (Q 4 gl )F4
acti vat ed 02 (purchased from Acros,
0. 308 nmol ). sﬁvigorously stirring at
the m xture S | tered through a pad of CelYte!
which was rinsed with Et OAc. After concentrating, the
residue was parified by preparative TLCRE®Ma02)/drCcO8S)
=1:1) to . gi al dehyde 99 (2.7 ng, 4.84 nol, 39% as
Lopyidnds 4 é%ﬁa 102 WD 2004/ 018478

1 4 3 1.0 3H,
FOVHSIG0R 870307 41 BR4100 (13%%3 B35 Mg ice,
3 e m °
%1;3 a(s&blg c’li"ic’lllz@g gl 67 55% o ﬁlv%:hzfé A ?glé?péx(dﬁﬁ%t 0.°C.
ey stirging af gt for 15 hgthe ]_mxturquas] dli'utﬁd @'1t1'rIExOA}:I)and Z11t515bd(tﬂrough a

1d ilich o] BRORG fisd). Wiler cbncefivdioet Hd refibhin i mirified by

ﬁteﬁaﬂaln)'e TBCK]lexgni/gt(OAc ﬁ, i {ljto gﬂve%&sﬂéte bly (@é%&i 51)'96%11611 35%)

l_IZ i)
%Whlmde 95 %5‘73 ngH. 4<Humou£2%)7botﬁ ancb-]m)less SoRds: (1H, t,
J= 6.6 Hz), 6.72 (1H, s), 7.57 (1H, d, J= 0.9 Hz),
10.01 (1H, d, J= 1.2 Hz). -NHS N O alJH F3C

94

'HNMR (400 MHz, CDCls) 8 1.06 (3H, s), 1.12 (3H, d, J= 7.0 Hz), 1.23 3H,d,J=
6.7 Hz), 1.33 (3H, 5), 1.99 (1H, d, /= 5.5 Hz), 2.10 (3H, 5),2.25-2.34 (1H, m) 2.41
(1H, dd, /=15.5,3.3 Hz), 2.47 (3H, 5), 2.48 (1H, dd, J=15.7, 9.4 Hz), 2.51-2.63 (1H,
m), 2.63 (1H, d, J=6.1 Hz, OH), 2.64-2.75 (1H, m), 2.91-3.05 (2H, m), 3.10 (1H,
quintet, J = 6.8 Hz), 3.70-3.75 (1H, m), 4.30 (1H, ddd, /=9.3, 6.1, 3.2 Hz), 5.32 (2H,
s), 541 (1H, dd, J= 5.8, 4.5 Hz), 5.57 (1H, ddd, J = 15.8,6.4,4.6 Hz), 5.65 (1H, dd, J
=15.8, 6.0 Hz), 6.21 (1H, t, /= 7.1 Hz), 6.59 (1H, s), 7.18 (1H, s), 7.37 (2H, d, J= 8.1
Hz), 7.84 (2H, d, J= 8.3 Hz); LRMS (ESI) calcd for C54H42F3NOgS;Na [M+Na']
736.2, found 736.3.
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0O OH 100 10 Conpound 100: To a solution of al dehyde
99 (4.6 ng, 8.25 gnol) in CH3CN (0.5 nL) at 0 C was
w@odemigveNH2 (2.0 Min THF, 41.3 RL, 41.3 nol )PCHUSBN3/026367
stirring at 0 Cfor 15 mn, NaBH3CN (1.0 Min THF, 25
L, 25 nol) was added. After stirring at 0 C for 0.5 h,
AcOH (3 drops) was added. After stirring at 0 C for 2
, 28% NHAOH (aqg.) (40 L) 15 was added, and the
' was stirred at rt for 10 mn. The m xture was
purified twice by preparative TLC
=n100:9) to give 100 (2.4 ny, 4.19 nol,
rlggs solid; 1H NMR (400 MHz, CDC13) 5
1.05 (3 712 (3H, d, J= 7.0 Hz), 1.23 (3H, d, J
: s), 2.13 (3H, s), 2.25-2.34 (1H

m, 2. Ned, J= 15.3, 3.0 Hz), 20 2.49 (1H dd,
J= 15. 3, 0 2.56 (3H, s), 2.54-2.64 (1H m),
2.66-2.75 (JH, 9, 2.89 (1H, d, J= 5.1 Hz), 2.94-3.05

(2H, m, 3.11 (1H quintet, J= 6.8 Hz), 3.74 (1H dd,
J= 6.6, 353 ), 4.08 (2H, s), 4.34 (1H, dd, J= 9.8,
2.9 Hr), ®3 (1H, dd, J= 6.2, 4.1 Hz). 5.56-5.63
HWWOOM%@%)MH%O%&)%IEGH bz y = 660 Bi4), (13, (3H, d, J =

63’:’&#@«1%5@%2%%8‘#@&&35@ ﬁ\ﬁrﬂﬁ 0513 83 <¥H;@},a 2522355(7%{ ),
214,@?(1%@%4{%8345% gﬂ? E{?Q&’ﬁ%@@ 45@%&%%%3%%% m), 2.69

Epot hi  dne Anal ogs t at’e Xenograft
(N, TRet hplza OB, 2566:2.56 By Hamy,Ghea-A A6 (2, 1, 3cHe{tiE ghintet, J =

SHDyST0S TR Sub i B s o SRR R TR, o). 543 (1m,
d&ﬁ;mr dauihyes boridi, ([daaes £a8Po8ad4 3815, ek oM, dd, J=15.9, 6.1
accogﬁ i shes ca. 10 fol d enhancenent  of dr:%écotenc

Hzh 63§k &74= 6 &:HrarG-6retits shi%t 20 diflig); AENIS (R calxd for
I Ch S 2003, 125,
Cti%@%@?ﬁ@ésrlgﬂbfhg?e th68r6e%f %%gd%pb?er :nmc e) .OC Fol | owi ng

correlation of in vitro and in vivo experinments
directed to MX-1 tunor types, it was apparent that 28
erently nore cytotoxic than 2b. However,

nouse and human plasma than is the
case for 9,1 dehydro congeners. The sum of these two
cts was to render 28 capabl e of

| ete suppression of tunor in a

variety o| xdnografts at 3 ng/ kg as opposed to 30

g/ kg
99
Compound 99:
To a solution of 59 (6.9 mg, 12.3 umol) in CH,Cl, (0.4 mL) was added activated MnO,
(purchased from Acros, 26.8 mg, 0.308 mmol). After vigorously stirring at 1t for 4 h,
the mixture was filtered through a pad of Celite, which was rinsed with EtOAc. After
concentrating, the residue was purified by preparative TLC (hexane/EtOAc = 1:1) to

give aldehyde 99 (2.7 mg, 4.84 umol, 39%) as a colorless solid;
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reginment for 1. 15 NOHN ,OHNOH RR OOOOCH
R=Me(1), CF3(2) OH R=Me(28), CF~29) OH EpoB (2b)

wda 2goi81desoxyEpoB (1) (E)-9, 10- dehydro- 12, 13- deGDXyHpH®R6367
(28) 26-F3-12,13-desoxyEpoB (2)
26- F3-(E)-9, 10-dehydro-12, 13- desoxyEpoB (29) Upon

! W@@(?, f BB | pab B tdloes £2 18) aPRE@H, dnJ =

Hsorre ?gg?ﬁ{%ncg?ﬁ?%g%'gﬁiﬁi ISJQ@ ccor di n’élzg?azjat Igast

6. Bz PN 83&BH, s)f UbkY18yd)URes b ¢12®H)as. 2 ¢3H fd) Ul=y0.mlz) t1E5-2.35
stringent standards of highly favorable effective

(1Mhe), 2peutlie; dandex 5ansl 5 éiz)d.4a(in, dt= 5200 Of)rE51 dH dd, J
non- rel apsing state. These findings directed our

= HL7,6903 Hap 2t 17-20d I ans2 682 i0ed Ho n)suB6e Bia3uRHag) 1 hid (1H,
three hydrogens of the 26-nethyl group of 28 with

quirietoé—{ 8157), A& 11 B 1o bApl Hi 4 <H-446b 33 Hak s (1H, 1,
atons at this sit o i nproved stabili of the

led t t
25 0H) o SH HIH 4 NBEEL 6 izl on bRl 6:23 BlHLet, /' 6.6 Ha),
Fl [ Ch 2001, 9 D h [ by 25
6. lBh sh ey (1P dul o9 Hap i T T L3k ea 1 owar 0

some attenuation of cytotoxicity, by placenent of
ar_groups in the area of the Cl12-Cl13 doubl e bond
‘?‘%‘._{? inet al. J Am Chem Soc. 2003, 125, 2899;
i nco ated herei by reference). In this disclosure,
we report t he discovery, through total chem ca
synt hesj Phe 9, 10-
| wBFoepot hi | ones, focusing particularly
i 8§Legi cal 30 performance of parent
: 2004/ 018478 PCT/ US2003/ 026367
The therap lut | ficacy of dEpoB (30 ny/kg),
pacl it axel kg) and F3 deH dEpoB (29, 20 and 30
ng/ kg) agai n$t human manmary carci noma MX-1
xenografts iﬂ)terns of tunor di sappearance and rel apse
were cl osely Qtudied, and the results are shown in
Ccd@pbend 6d:: Each dose group consisted of four or nore

nude mce. 5 Body weight refers to total body wei %ht
Torh lstionnisldelisdg O (4 Alie. BRAGENAb BT (0.2t 83T was

oA O 058, 31ty A B R RS B 45

' | : e
Né%ﬁim g M THFCSs (e BNSR6E) vwasa@dsie gﬁ@g%ﬁhﬁg&g ®PC for 0.5 h,

ng suspension of treatment wt ny
AcOHAG esops) wadaddednafierstirimgatt (63 for Atts BR%ENBSOM (ap) @0 uL)

IR 05 BBl choBol B 2 Ol Y o, LEE. S AR,
pHBRAYG Wy RparkBRUTICCLITIZMIDIELE 0b YRS give 100 (2.4 mg, 4.19
pmol, 51%) as a colorless solid;

'"H NMR (400 MHz, CDCl3) 8 1.05 (3H, s), 1.12 (3H, d, J= 7.0 Hz), 1.23 (3H, d, /=
6.8 Hz), 1.34 (3H, s), 2.13 (3H, s), 2.25-2.34 (1H, m), 2.39 (1H, dd, J=15.3, 3.0 Hz),
2.49 (1H, dd, J=15.3, 9.7 Hz), 2.56 (3H, s), 2.54-2.64 (1H, m), 2.66-2.75 (1H, m),
2.89 (1H, d, J=5.1 Hz), 2.94-3.05 (2H, m), 3.11 (1H, quintet, J= 6.8 Hz), 3.74 (1H,
dd, J= 6.6, 3.5 Hz), 4.08 (2H, s), 4.34 (1H, dd, J=9.6,2.9 Hz), 5.43 (1H, dd, J=6.2,
4.1 Hz), 5.56-5.63 (1H, m), 5.66 (1H, dd, J = 15.9, 5.7 Hz), 6.24 (1H, t, J= 7.3 Ha),
6.66 (1H, s), 7.11 (1H, s); LRMS (ESI) calcd for CygHyoF3N,05S [M+H"] 573.3, found
573.3.
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30

di sappearance and the absence of any rel apse for over

two nonths after suspension of treatnent. Table 10-1.
waherapa i c ef fect of dEpoB, Paclitaxel and PCT/US2003/026367

F3- deH dEpoB agai nst I\/D(—l 15 xenograft i n nude mce

Re@:hfsableSthw‘ usi on adm ni stratl on On day 4 On day 8

aifter stopping after stopping. stratj on
admibhi %?Qlﬁgmé?f) ?%l‘fheﬁ: %@Efuiagr@ elinglempestﬂ%yopw

a@%&%z&%‘é?k%%@e@“h%f“&g%‘ﬁufﬁﬁ A5 gl B g oy 28

belo9)acBéimplishe@a. 10 faldenhdncerheht & drag p@ian@mnnmnm’glafy

IRECRT NIRRT b ol -
]2‘5’a§8®t cB 284 F¥ind garefére?fc ep PEasioRn 4g EStrdA¥on’o? in {zllﬁlo and in

Det ecf tunor reappearance in 2/4 on 27th day after
vigt @msmngntsrcbmwd e MG turhar tybes lttmmppal@abtbe%%aﬁ gderently

duri t.h h_- 64th d s af at nt
e8Py a gl i 2ot i TS a SRo? ef B8 1SRG,
mbiE8ah ARNY, 1 MASKy ¥ B&ids iR bnifit &ty Iﬁ@ﬁe%diblezﬁ thOWe hhd Eurhﬂ@
dose of agent 29 to 10 ng/ kg (D) also led to MX-1
plasgreothan g ap@ﬁ@afma%%delm@ro ePnEENeIos dBe gip of thesritwoed t o
C I : an
ool BB S b sl GDanl o 3B icnmd Chmplet
suppressi@dofitriol il & @ariatyrof xenb@a et 2 A DasRPpPBsed to 30 mg/kg
PCT/ USZOOS/ 026367 size reached 0.5 g ("-2.3% of body
regigreghior I Treat ment with 25 ng/ kg (Q@Dx7) dosages of
29, caused 4/4 of the nouse tunors to disappear. By
contrast for dEpoB, 30 ny/kg dosages (Q2Dx8) were
requi reg f tunmors in 3 of
4 mcen sot he
appar ent
treatment w EpoB werle Jsubj ect to r
time. (Figur 8©B)R=Me<1)¢¢¢e f 8ttt hateengen conpl etely
suppr essed stﬁgb)gr 34de pof g%(zhw -dehydro-12,13-desoxyEpoB (28)

26-F3- 12 1 esoxy -9,10-dehydro-12,13-desoxyEpoB (29)

Upon suspension of treatment, palpable tumors re-appear in some fraction of the
animals. Accordingly, at least at present, fully synthetic 28 has not fully met the
stringent standards of highly favorable effective therapeutic index and elimination of
tumors to a non- relapsing state.

These findings directed our attention to the consequences of substituting the
three hydrogens of the 26-methyl group of 28 with three fluorine atoms. Incorporation
of the fluorine atoms at this site led to improved stability of the 12,13-double bond
toward oxidation (Smart, B. E. J. Fluorine Chem. 2001, 109, 3; incorporated herein by
reference). Previous experience had pointed toward some attenuation of cytotoxicity,
by placement of polar groups in the area of the C12-C13 double bond (A. Rivkin et al.
J. Am. Chem. Soc. 2003, 125, 2899; incorporated herei by reference). In this
disclosure, we report the discovery, through total chemical synthesis, of the 9,10-
dehydro-26-trifluoroepothilones, focusing particularly on the unique biological

performance of parent structure 29.
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mammary carci noma MX-1 xenografts, shrank the tunors
and nade them di sappear for as long as 64 days is

w0 ppresEirs/e. Mreover, followi ng the cures accRopUs®hEe6367
by 29, (20 ng/kg or 30 ng/ kg @Dx6, i.v.-6hr

T e :
cenoni e Aglec P BEUBHls 1% M. WLEeIR) B e Fnd P
deM-8BpoB (2D, 268 addh 6 naflick bosins pRfminGammiryt casddomnMX-Thi s
finding suggests the lack of vital organ danmage., At
XeROgIatts metemawf yBYagEaRcatRyoREIkisianep m&ezcl?a@iyg%v@eé@ea the
5P| 8K UL oBlc95E R SRS 0D Bl ot i
Bdadyewtightyrefors phibtal betyova gltdnings tineorpregirte dtlhthrde cooponods

kiR PL PR BPEROE DRy RS eRr S aroh trEay 400 (dEpoB),
2/P P61 BNind 95 3&mpRln @29 MR réBpsed” Yoxiehgd bhervapeHt i C

safety margin realized herein is remar kablsif1 broad for
folowingauspamsioparf trestmehiewith 80 miglk adesages afi28 showedip dang term

effic of 2 i-nst . human l4n rci noma_xenogr af.t
abencs o Wonths PRLER TN M PP O o A R M R gteb 2!
R&ERdT&ABIO e AR R/ Wil myAigQikadet Sf D8 resudled @ cotfblete tumor
eval uated (Figure 59C and 59D). The sl ow grow ng | ung
digappesraeesrnddho ahsanacof ABY oelorse dox o ven e manhy aftor gusgension of
tré%grg' @DX6, twi ce, eight days apart), which resulted
In 9.5% tunor suppression with the eventual conplete
eradication of 4 of the 4 tunors after two nore doses

il 05 0Reshent SEerRl R Beoiet RS dEnch aerioy M1

xaBGraUaRgASHRREf the treatment led to 25 rapid body
werght recovery to near the pretreatnent control |evel

3 parallel study with ==~
HoB (3PosAsf kg, EPrEesYL hodeWAgEE)| n 97w ¥{G#Br  Tumor reappeared
suppr essi8&Ehut 1 ed to no tunor eradi cgtgsgﬁ X6 | n gn onday 10 after

addi tional study-gf- g5-dosa J5i°Rgt  administration
A549/ Taxol resisg] Qgﬁby nogr elf toobihgur e 59D), tunor
growt h was tot al, mistgﬁ%pr esdgﬁgfi L the tunor

eventual |y reduced by 24. 4% of the pretreatnent

control. 30 During this study, the nmaximal body wel ght
dEsBqreased 3by 24"/(22;5%%}/&‘ upor = suspensi on/iof drug 5/10
treatment the body "wei'ght recovered to 90% of the
Pagltastlr eat maht  conyl4 - 1 N a st i son st ddy of 211
(E)-9, 10- dehydr o- cproB (28, 4 ng/ kg group), tunor i
FofeHwt h wag0suppr essed) by 41. 696+866 WO 2004/ 018478 o4
dE US2003f 02636727, 1wy per ti-memt sdat a for “dnal yzing ¥4

fherapeutic index in '%cti .W t h,conpar. blegl
Bl B 19361 Ygradbs 8%%2? A% lg;gpl%ﬂiﬁ

RO A aptyon- OIS S-S ISR 14 RELHeY ARy ppschon
E]%é%t oxicity in moving fromE oB(ZbQEt to dEpoB (1) a

petakle GEROIRANPRRANGEIH/4 g0 Pg@tdaya ALBeRPIEDYEBMERt NG
furhestupor reappenrande iduring thecXBdle- o4thgaysiafer diohpide dredbpoB
[C](I\BS‘Dmncﬁme@pezirance during 64 days after stopping treatment when experiment
terminated.

Lowering the dose of agent 29 to 10 mg/kg (Q2D) also led to MX-1 tumor
disappearance, but nine doses were required to achieve this result (Figures 57, 58 and

59A). As an added challenge, chemotherapeutic treatment was delayed until the tumor
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this inherent cytotoxicity is forfeited in going to
29, which at least in the cell is - 1.8 fold as

w@yievodie as the benchmark conmpound dEpoB. WePCIDUS2003/026367

that anong the 12, 13-dehydroepot hil ones, 29 exhibits
sigh sfeted 07 15304 SRR Mikohel, CrRURE: BUASSHARE (QIDR)G°
dosaiges of 2%, causnd el Zhesmbaseatimbss th3idphasdr Byicentmzst Sor dHpeB, 30
26-trifluor ttern carries with it decreased .
e P REue e Fiuke RechRRrE s oh ftmer iy of
nﬁ%—ea. bl &wdir AmlikE R Whse witR 29l HE oFRIFER tdiéagj?égf})néﬁcgs P& urred

that the great advantage of 29 arises
follopring treamest with depaBrwsteadibject to ralagsdsi vith/dme abliduir §9B).

15 Tabl -2. P il dEpoB der.i [ d
Ot ot B et ik rosal St Blen Thares ot che B B medyinan
mlahBeRRichiceidns MiReT afRatdfe, 88had ih¥ um&khhé afve Bile'rchs %&éﬂbear for

wat er oct anol /water dose regi nen therapuetic

ag lowp ap &1 daysop impresséverivarsoyen folleming hacuies eoronimishePby 29,

' ' .l Li 9 .(R 5 | .
bS58 B P ROy Wy i
thep@eBogridh} rddurhed €. pretidatibént WonBoNBVdNWithi®1 D18 dayd after suspension

ngoB (1)..5.6 2.8 32 467 1.00.1 9.4 4.4 25-30 H ++
oHerREpo B f\ﬂ%ﬁl}d% Fgeesta thedackeof vilgl argen dgmage. Atz gragive low

o158 AR5, 0 Pl e
oﬂl@-l:Z%,ﬁﬁﬂhrai-bocgf.zz@ii/%IF fgLM% ditiegthalast thvee dESBE:-THeMody weight

oS FA rCHE Srothmep il lvel OB e e PG SRseAfion of reatment.
TEBI8 q &fbbi@ERoNS tRAIIY simR ouldaurPed B8y Waht 1b&ks & AdRkh as

relative therapeutic index (Tl) at D (maxi mal _
27°6} dihgtteataprytie yafety 20arginmgakined drersin Is remprkeblydwoadfr BOMative
++ r_aro suppressed 50-100% +++ Tunor
Casnﬁre%ﬁlg% ee‘gtbcua\t@te%o tunor di sappearance. ++++ Tunor

di sappedfeadpettid ¢Ti6ATEOD9 aghinst MG TuSE caktinBms/xeno RRFYA 549)
wei ght recqvery and/or with relapse In sone mce

ang RipRclAeel o4 pwean dingisarairpes 4f M arel xegogratisawere also
SPAGRE} (iFEE8SCHRESYD) Al DOt ot st
wetereppeuyite 22 Adeng/ipnQ2DXG, Byicd, kidho des apga), mdficthiesuted in

o SR B By R MGk AL T o
a8 R0 96re dbREIBigAR B0, BAYstindB, 18 bdy whibht of the mice
decreased as much as 35% without any lethality and suspension of the treatment led to
rapid body weight recovery to near the pretreatment control level (Figure 59C). In
contrast, a parallel study with dEpoB (30 mg/kg, Q2Dx6) resulted in 97.6% tumor
suppression but led to no tumor eradication. In an additional study of 29 (20 mg/kg
dosage) against A549/Taxol resistant xenograft (Figure 59D), tumor growth was totally
suppressed and the tumor eventually reduced by 24.4% of the pretreatment control.
During this study, the maximal body weight decreased by 24%, however upon
suspension of drug treatment the body weight recovered to 90% of the pretreatment
control. In a comparison study of (£)-9,10-dehydro-dEpoB (28, 4 mg/kg group), tumor
growth was suppressed by 41.6%.
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WD 2004/ 018478 PCT/ US2003/ 026367 Al |l of the agents,
1-2 and 28-29, were initially discovered through total

wahesirs. A practical synthesis of 1 has beePCT/US2003/026367

previously described (Rivkin et al. J Am Chem Soc.
2003, rﬂegp'ém?e%?@at Whiah&yShe Hhat frotdh -
123, 54 ' Yoshallrmraa gt % haAﬂach @?@nﬁ%@dég&ﬁim
rgmﬁkabﬁ thwapﬁugc irglex i c@ggnctﬂlemuh Eiitkhrabl® data pertinditt, to closely

i f
1R Shederte BibvidhE 2 BaRE 1072, O Holhsihtas it tsrins oL ftrerest
S e e

A@l@ pP% dhiaiaseis rwt@wdxreﬂ@gqaacf of $1 ¢rdelegiro-dEpaB i(BdSome of

RO LTk Do TRRA B AE O - 1.5

fdmtalcbr&)dom&)xsm@ba&lfn@ﬂdc@hﬁd WRGHgoRet i ¢ studies in

hi gher. 10 aninmals and, fromtheré if appropiate,

advantergsthat gmengdhs 121 hidwidrasppéilenes h}dubntfds}p@cﬂm best
{ th
I Y T R

nptedtiats imthe msbmogrlz,rfﬁqiehmrbhgcﬁ@ergfthé be IR RRE Barki@O Nith it
of our previous routes,

R Ry AP Pl PSR teratd whtes Ol Giablgifed pelov).
Feeitel Eme3swhag Ip n%%l?s egi %@eﬁ'ad& n%% ?Q k%lggs Q4 new

protocols 15 acco | or sl rons 1n the
I@P&Vémgp‘fé@mmrmn@tabﬂﬁy and biogvaifabiday.bons 3 and 26.
Al cohol 32 is prepared as described earlier (R vkin et
al. J. Am Chem Soc. 2003, 125, 2899; incorporated
herein by reference). It will be noted that in the new
,I;%nt hesis, . stereocenters 6, 7, and 8 are derived from
LeIQQFZVPrQﬁle;pf&EﬁpBﬁ@n@atn@sone 30 and al dehyde 31.
OB8H“al col@l™" pr ol BEY i o™dH Gcet Ay drEPYSt s Tkl R
corresponqlclp wal #efyde was 20 corfdBhsed S e teesy| temueo
acetate to affordgd an Mg dof™ Py k&¥Bt oddEt™ Si fE®P fohj dderat
condensation is pot di &ter &¥iteri cal | y-Coht r ol P8 a mro"!

remedi al measure was n&€bss&F" and achi eved.
_Q;é(?b)af on nf t hi 511 mytu@ of C3 epiners, afforded
Lane 69 %0 |8WI ng gﬁ hi ghsié/ s gcesstBI Noy §f{* e

Geﬁ%ﬁzé)on “[Royorj, et al* 3 Al Sq¢. 1987 109,
5888y | ncorpor atgd herern b refgr ence) under 15t2!;1e N
€Qnd,dsi ons sf’hown33 al cohig I88 70° Was in band

Bheparati on of acid 25 Was tlohén accon‘pl i shed in‘a few

TSI MM Ay sy
R S R R T A T e

A 532 Yy OTEEHon PPingsyND DNef Deteppigd) “OH ( ~ Steps a
[b]I}r:R!éﬁ)re}htnxe thefafitic inde$ (TTy #MPDPBAKimal toleratdd dSS/0

+ Tumor growth suppressed 25-50%.
++ Tumor growth suppressed 50-100%.
- Tumor shrinkage but no tumor disappearance.

- Tumor disappearance in some or all nude mice with slow body weight recovery and/or with
relapse in some mice within one week after stopping treatment.

+++++  Tumor disappeared in all nude mice, body weight rapidly recovered and/or without relapse.

The therapeutic experiment for epothilones against human xenografts in nude mice, such as MX-1, were

studied in Chou, T. C. et al. Proc. Natl. Acad. Sci. USA. 1998, 95, 15798 and in 2001, 98, $113.
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30 31 32 OO OOfroc SOH O Ofroc b fBuO-OBn -)I1. tBuO
~OBn 80% 69 70 O OTESO OIBS ¢ ~- HO 25 " Reagents

wapa4poomads ti ons: (a) (i) Trocd, pyr., 92% (iipCT/US2003/026367
p- TsOHH20, 76% (iii) LDA, t- butyl acetate, THF, 80@6

0 ARSTOERACY R 2959080y (3 g gkl
synthiegiaz @l lﬁacﬁ?c'é%yr(thelsi)s oZ i, hadbed, pl’évfﬁ’crlﬁy d88@bed (Rivkin er al J Am,
TBSQOTIf , remai ni ng _steps see

Ch Ror 20307 233555 ARbite Gerbot Se ChomoR 200 1736567 A

YR terr@g)gah%feg{e e op@gg {f@@g%v%gﬁﬁ'e?m ?ﬁ@%ﬁi §002, 124,

TBynedvhgif sﬂmﬂmsmscomdrztted beretr lubmecﬁtfremmbn”rﬁmt(gahérytion discovery

alab |quoroket with allyl i i
teff S Boto 8 dd et 856 pich HvE lpdon of e BT0-
ddifBﬁé BdnangboreReif nqleqeﬂaﬁaasreeres@n@ %maﬁﬂea f%hx&{ éfpﬂudles

of the resulting tertiary al cohol produce

de@@tﬂ/bad\ﬁ@pw,lfoywhatds ¢1wrent1w§h€sme§tsn)rommhg cs?r?roso«t amqicarlym‘alled
I
o IRl s TR T BB G b

arfimeld Pad A6 st ifppReREE AddiARBEeH th hufRS @ﬁﬁfrcalttﬁatshsuch
emer gi ng_doubl e bond. The 15 required iodi de 86 was

rregiesisrietally altergd thermapie pf hysgathens pRallspgafiomfthe prgparation of

b Yo HhERAIL AR Y SOLARLEURLRRS Ol frdfW el R
agdh@sAengoselvaaping of yux(mélﬁmls ﬂbel)es ilﬁttidll@Woﬂ@lved and demonstrated

deprotection of the secon | cohol conpound 88
in geAISCRy B TR FrstFberComanddo TpArHeulin iAe ™ 260to08s o

ac%@&ﬂﬁ%@ﬂa?o sﬁ?hﬁ?&@i@ﬁé 178 @t@reo%?&?ﬁ'@el%g’ora@ﬁétog %ﬁl‘bén?ﬁ and

he” al kyl sec
2(6 e HRE38 B 8apaed as described earlier (Rivkin ef al. J. Am. Chem. Soc. 2003,

1235, 2899; incorporated herein by reference). It will be noted that in the new synthesis,

stereocenters 6, 7, and 8 are derived from the trivially available ketone 30 and aldehyde
31. Upon alcohol protection and acetal hydrolysis, the corresponding aldehyde was
condensed with t-butyl acetate to afforded an aldol like product. Since this
condensation is not diastereomerically-controlled, a remedial measure was necessary
and achieved. Oxidation of this 1:1 mixture of C3 epimers, afforded ketone 69.
Following a highly successful Noyori reduction (Noyori ef al. J. Am. Chem. Soc. 1987,
109, 5856; incorporated herein by reference) under the conditions shown, alcohol 70
was in hand. Preparation of acid 25 was then accomplished in a few additional simple

steps as shown.

Scheme 12. Synthesis of the acyl sector 25.
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OOOH OHz89! 00 Bn 71% Fa FaO ~OTES 88 90 7
Bn Reagents and conditions: (a) (i) Allyl bromde, In,

WO bB4netses (3:1) 48 C, 85% SOCL2, pyr 55 C, FGBWS{003/026367

(i) DIBAL-H, CH2012, -78Cto r.t. 99% (ii) 12, PPh3,
|moda%ole 5 CH2A 2, 74%, (§) (Jy) LHVDS, THF, -78 Cto

C- Thilps H20 (3:41: 1 % for two steps;

(”8)% 3 OBVETRRIVE PO T Ct&PF. T 97% (ii)
, THE, .0 G, 53%(73% rs‘h) Wth 25 and 90 in
hand by easi fy processabl e c emstry, the route to 29

| eqr § 10§¥sl | ovm ng pr ol@ fi r gredevel oped in
Ozuhlao Chem
Soc. 20 257 2899 scv%ncor por at her ef n

refer eme) The key ring-closing nmetat hesi s reaction
of 25 wgs GarJiegyut in toluene using the second

geﬂer at Jori_ GJubb catalyst (Grubbs, R H; Mller, S
T Fip cc. em Res. 1995, 28, 446 Tr nka,
T. M; Gubbs, "R "H Acc. Chem Res. 2001, 34 18;

Al kene Met &t heS| s in Oganic 15 Chem stry Ed.

I t
R’élaédrﬁst ﬁﬂroon&mon§RE) E}Z%OCI%I%H loRys: (11)2;8% Ig’iﬁ%{@ Sﬂiﬁ/ﬂ (gurQ‘LDA t-
bpgty R:eta]tg,pil" Hh?g)g{mdncétDGSMn n@ﬁ@,lnam,e 14%;3(@[}10@&1 cathliysth(10

ol ARAPEh Fre 1Ry o0 (T LRI BSF Elmid R P45, acom

”BHR}‘ 08%; t1ﬁ§ ITBISbitf,I Do- lﬁﬂidxﬁeh 829k !f@fzréinﬁmﬁﬂg & dﬁé s¢k Rntk"&?et al.J
r ot ocol in Scheme 14 was fol by renoval

Aé?f (xw. 5%299:? Vi23p&¥%ect i ng groups VVI t h HF 20 pyridine
thereby leading to 29, which was then converted via
reduction of the 9,10- olefin to 2 in high yield. G am
quantA tevestraightibroerd andiehyilnmabiblepotisistae slsb dvm deoeldped

GoSHrme Lt drR smibationso whh 1stge ovRReedygvailbl
el
RGBSR SITH i 0k S 08 P oy

posiftmedy specific and stereospec1ﬁc dehydration of the resulting tertiary alcohol to

produce 84 (in 65% overall yield for two steps). The stereocontrol of this reaction
arises from a “dipolar effect” wherein the strongly electron-withdrawing CF3 and
CO2Et groups are best presented trans with respect to the emerging double bond. The
required iodide 86 was obtained in two steps from 84. Alkylation of the previously
reported lithium enolate of 7 with iodide 86 in THF afforded 88 in 81% yield and high
diastereoselectivity (>25:1 de). Following deprotection of the secondary alcohol,

compound 88 was advanced in three steps to 90 as shown.
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b 44 ate. F3C1 % 86% 71 0 OIBS 25 __ ON O0OOO
0O COTES SOH C NG FaC 70% OrBS -- N)"PB~ 0}i N 48

waem+Ls4729 Reagents and conditions: (a) EDCl, PQIVBS;003/026367

CH2C12, 25, 0 Cto rt, 86%fromt-butyl ester; (b)

Qchibhe $3.3nieyBlof theddIANBotod P C 20 min, 71 % (c)
(i) KHVDS, 101, THF, -5 78 C'to -20 C, 70% (ii)

HF- pyiri di ne, THF,§98% Experilnentals. General
Met prOts agent f abned om commerci al suppliers
ver& used Wt ho 107 LUrt hér purification unless

agthePwi se not 8. Met hyl e cll ori de was obt ai ned from
a dey solvent syst®m (passgg rough a prepacked

col um of alum na) and used w thout further drying.
Al air and water sensitiye reactions were perforned

in flanme-gri gd | asswar e ungﬁr a positive pressure of
pre®yifye gas; and 13C) spectra were
recemded Briyker AN 400-MHz or Bruker Advance

DRXe 5@0 MHzFas hot ed”¥5 iMdividually, referenced to

7.27 p ¢+ 1H™nd]77.0 ppmfor 13C) or CD2Cl12
(§ p fo¥1lH and 53.5 p for 13C). Infrared
spectga (ITR) wePe obtainéd on a Perkin-El nmer FT-1R
nodel 1600 spectroneter. Optical rotations were

Rbdgatgadd epnditionsARTQ) M i el : °oC R50/.
pol ari net er. ,éfr)}al ti gal %Ef%ﬁ%%’?r@ﬁ%ﬁ%gl é‘%h‘% fat& SOCL,
PEPP ok i onth) ) WéﬁikHs CHoCl, -6/8PC 60 1.E28%; ¢ Bl EBPhs, imidazole,

i 020 actij.) re visualized
S oy hd TSR, oY Cn PE I SR Tl BB i T 6
foeawd stgps; (d) (i) AlMe;, MeONHMe, THF, 0 °C to r.t., 97%; (ii) MeMgBr, THF, 0
°C, 53% (73% borsm)

With 25 and 90 in hand by easily processable chemistry, the route to 29 was clear
following protocols first developed in our discovery phase (A. Rivkin et al. J. dm.
Chem. Soc. 2003, 125, 2899; incorporated herein by reference). The key ring-closing
metathesis reaction of 25 was carried out in toluene using the second generation Grubbs
catalyst (Grubbs, R. H.; Miller, S. J.; Fu, G. C. Acc. Chem. Res. 1995, 28, 446; Trnka,
T.M.; Grubbs, R. H. Acc. Chem. Res. 2001, 34, 18; Alkene Metathesis in Organic
Chemistry Ed.: Fiirstner, A.; Springer, Berlin, (1998); Fiirstner, A. Angew. Chem. Int.
Ed. Engl. 2000, 39, 3012; Schrock, R. R. T op. Organomet. Chem. 1998, I, 1; each of
which is incorporated herein by reference). The reaction afforded, exclusively the #rans
isomer 48 in 71% yield. Installation of the thiazole moiety via the protocol shown in
Scheme 14 was followed by removal of the two silyl protecting groups with HF-
pyridine thereby leading to 29, which was then converted via reduction of the 9,10-
olefin to 2 in high yield. Gram quantities of structurally novel epothilones have been

prepared by total syntheses in the setting of an academic scale laboratory.
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Preparative thin [ ayer chromatography was perforned
using the indicated solvent on Watnman(r) (LK6F

w@rdosos4gel 60A) TLC plate. Chemicals. All epol’(tiT/Ume:yoz6367

were synthesi zed in-house (C. R Harris,

Sgﬁ lig fP%K tegggf ég s%n%fam%:h £ % C% ﬁ% -9 ?Qélggyd%% él 053@

Srrart, B. E. J Flgorine Chem 2001, 109, 3; F.
Yoshimura, et al: Qwzs Chem 111 WO 2004/ 018478

PCT/ US2003/4263 43 2518; Rivkin et al. J
Org. Chem 2002, 3737" each of which is

i ncor por at ed her ePhyby™t ef erence). Paclitaxel (Taxol o)
and vi nbl asti ne sul fat wer e purchased from
Sigma. Al these conp 3 were dijssolved in

di met hylgul foxide for| theyin Vlt 0 assays, (except
VBL in es For i Noraddi, ¢s, al | epot hil ones
and 5¢ el —were (i Cr enophor/ et hanol
(1:1) veR c[® andt he Wih saline for iv

i nfusi on fioroms sing a

cust om desi gned MenicT clat het e (T.4 C. Chou et al .

Proc. Natl. Acad. Sci. USA. 2001, 98, 8113-8118; T.-C
F@ﬁmt@ndapndlppw (2) BRET, DMARICHSCh, 2340 °; toAf, 86998pmIshutyl

nco rat '
<3¢ mER s caBREE el A T2 PR EA, R O aEb Bl po b . -
788@&0-12@?@12@% qH) HE-pyeldk@THF;88%s were obtained from
Dr. WIliam Beck of the University of Illinois,
Chi cago. Human nmammary carci noma (MX-1) and human
| ung carcinoma cells (A549) were obtained from
American Type Culture Collection (ATCC, Rockville,
EnppriniEhtalpacl i t axel 15 resistant A549/taxol cells

el Mg RSP e s Spmaercipl pbPliRG FTOr igbgavidhout
fi@ller pldSbatiél %les@&he%gegnﬁédl 8Meth'y[b%9 rcHRfrﬂE Ghs I%@faﬁdeﬂ o a

reference). Aninmals. hym c nudé m ce bearin
dﬁusomng@fs@nv\ﬁnaé%edmp@ed pferpecheﬂl@blurmoﬂ-“alemﬁm) akd ugeP without

ﬁﬁ‘ﬂl%r H%r?r%e S alz% and gsiagen Ise%é :{%{ﬂe%cg]o%%\%%g ]%erlg)lrmﬁsg }IEH%? grled

glaS@dare bndega poemee pebzbuRe SF pﬂepﬁirlﬁé@arg&EgiﬁN‘MR ¢iHand BC) Spectra
hours hy_ i.v. infusion using a - made i nfusion

Wi sesedthei Brulker él\éXrﬂOQMHém Bﬂﬂ@béd(fqme@R&rﬁﬂQ MHzap noted
HEﬁ\‘;iﬁuallgl?xtaelfer d&%@% prﬁ %)IJIH) A 778(}é}gm%gnlﬁ Qr CD,Cl

i ncorp ereln er ence
(5—&2 pan dorPHDAGIOTS. Sypmrfge ﬁ)l rmframacﬂ bpe2fra iR )twdre @b’eéumﬁfon a

ARl 51-R e T8 Shectiomsiis, Ritipalhiamiane peropiajee on a
JAQ@O"H‘lodel‘ D2PB701digal f@biiRGter. TAHBF%%? kﬁiﬁﬁa}y@%?%?ﬁb?@%y was

by nmeasuring length X wdth x he (or 'wd
persommsdanda g@k siliFa gelt QOS54 Ipdades. r{gpmprunhds mihidh were lnn‘gUV
%tpvee v([/:e(% ng%&ﬁ?z ed 5% %%ﬂmg %ﬂe plattehsem ?38;‘ msalggﬁydg %I)hel{lon and heating.
Preparative thin layer chromatography was performed using the indicated solvent on

Whatman® (LK6F Silica gel 60A) TLC plate.

Chemicals. All epothilones were synthesized in-house (C. R. Harris, S. J. Danishefsky,
J. Org. Chem. 1999, 64, 8434; D.-S. Su et al. Angew. Chem. Int. Ed. Engl. 1997, 36,
2093; Smart, B. E. J. Fluorine Chem. 2001, 109, 3; F. Yoshimura, et al. Angew. Chem.
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m nus the weight of the tunor. Al aninmal studies
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despriged gbovied TdtpChewerer. HmceNa‘haélcyade%bl ViS4 2008, 98, 8113-8118;

: [ an- t by, using a conputer program(T.-C
I@g‘l&ﬁ&ﬁﬁﬁg—rla@bbﬁlefer@ﬂu&n for Wndows, Multiple-drug

dose effect anal yzer and manual . Bi osoft, Canbridge
Pl ace, Canmbridge, UK (1997); incorporated herein by
Apigpaly o Athgyic p eswsuhealtn}g e nafrotasne waresobitrined{rom HEH

| d
N 5 B A DB AR s o
oklen szleg]hmgdmga%g B’A’msmesl'((tre &sec% prigk vdelfel é@ﬁlﬁlgtered \Xa the ta;l vein
rl ands ar at i stem and_an Agil en
R Ly SR e Sy e Bl ei-cathgie R piament
3 (EXLr epdd QL. Q‘Wb& rN&fg ?409.9 QS’CY‘W dobi, o4 §13- -$L18; 1nco¥porated

acetonitrile and water. g | ent autosa
hanen@tncrefqger@k)sdA @pomnmm*e Ha’mard PHRAHOD esynhgmpiﬂnip inith

h washed hen t he
Mk 390 P P T HhioronL s bl aliine frraaghdrs in
C&éiﬁo;ﬂ?@t/éﬁ;@ﬁdl@ltl)‘%& 1006 upmbmtdmam{éalm&alom&é WiPassessed
Rel iance Stable Bond C8 4x80 mmw th guard col um

by msesms g lenygiyy yigthxcheightor vaidth) iyaisisg @ematipeva For tumor-bearing
I
A S e S T E s e s e

rmmstthatvetgh’eofrthe amhronAll a0 biudhe c6RTRAMNE accordance with the
guidelines for the National Institute of Health Guide for the Care and Use of Animals

and the protocol approved by the Memorial Sloan-Kettering Cancer Center’s

Institutional Animal Care and Use Committee.
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30 of interest was about 6 m nutes. Sanple preparation

i nvol ved the addition of equal volunes of plasma to
woBB4hm47@ t ot al vol ume of 300-400 I, filteredPCHOS20D626367

addltlon of 0.5-2 d of the substrate (20 mMM to

| eve, abou 0- 50. at 250 rim.i.n the HPLC

RS Dol ORI SEIo GRS, SIS prote pilged at
an inZfRD @eﬂéﬁ? b.5 Jeqo”eeens mﬂﬁﬁter | Tﬁél;oae@)mﬁﬁtaﬁadﬁﬁ a5t 00,-

was m xed with 280 of PBS thené&socee ed as above.

humidFiedataogpheri 78 nATMEredBmD 2 OGIBﬂwBB&arppmmgung

penfy s o i, Bty AP Pl KB LR G 4uB 59l

ina¢ti e RIS, ARG eold tinlte coBg gﬂtbtvi@g)ﬁmnﬁﬂolaﬁ&‘(ﬁcma@ ats4oy) of
partition of octanol-water (PO9 nunber. An HPLC

CY‘ffﬁﬁiﬂﬁgﬂ of thedsegwassdetesnuned ingloavelt pugretitehaletes by aisingithen.

R 7% 90 (PSS A vy oAl b o 98 gy o

incapeiatsd Itarmhé;&%f%an@rﬂ%mﬂagmwnmmhmhaﬁ esubh b @CRI-CEM
pH 7. 4 th a flowrate of er. mn. and t he

anciS sohlineSh PO atshin doRlERE: el debiARe

meﬁﬁ% ﬁ—nlﬁl) %@ﬁ%*)h@%?ﬁlﬂ@ﬂﬁ&%ﬁlde Qﬁntéﬂﬁbéiﬂﬁr}ﬁfdromde (XTT)

apht hal ene hen et her and di benzyl w'th known
mIMMmfe meﬂ),odi,D?A Ss@ldE‘IQﬁt al, Qancan c&exl 1983,e5p4337-4833y .

. Sodi di ch i S. d t.e t

ino PO i g dEvate SRt et ik Eet P RoliPg the

abs8fancd & each ell l\fﬁs @nea@aﬁed +8th/a ARdopie Jeaddl (Power Wave XS, Bio-
respectivel k value is cal cul ated by the formul a

Teliameeeﬁlqa,tVﬁVa)Dqse -efieptrstationship datg ioam 6 & 7 porgertrgidonsiof gach

aruf 36 bl dutt BT il W lhar G HEPY it p B0BlACE ©
progizat Q<. ClbuIpleElaylndlc M@Sﬁafo& Wiatlow§ Multiple-drug dose effect

26trf|uoro E Eo 5 -54.6 (c
Zgpan 11(>$9) f%@m%p Bngr geaz‘[égd? %@corporated
hergmg, refle%}gn% 1381 1318, 1247 1169 1113, 1039, 983,

867, 736 cm1; 1H NWR (400 I\/HZ, CDC13) S 1.05 (3H,

$), 112 (31 d, 9= 7.0 He), 123 (34 d, =68 H),

1,3 H, 2.04 (1H, ,brd, J .20 Hz - .2,

SO A B B 0 18 B

wik &n“”@& out g@‘gféagfu(l Euto‘%%ted]HPE@ S sit&ﬁ%}ﬁclﬁcdﬁiste@oﬁ@rgs&h—
S

(Sga@lrk HolandeNethernds) S@miaif) pregargtzoq asfsten@l@ln an Agli@ltég% HPLC

sygtel’rh ﬁ%ﬁy hé %g&fs%’l%fﬁ 19%% g)u%ta Cé gxt(%“an "%&%dg% Ja]n% \galsgled it with

adgﬁ)()jntrﬂefnarﬂﬁw(tér Hhe d&glleﬁ’a &utﬁsaﬂnﬂd?rﬂsetﬂ aﬂ37921) plcEecgﬁp 20LH of the

J = H, 25
sagples loadlgd 4 qpiqfhy calér@g? F’fih@d it Wlthwa?er,z £ joie Peromfﬂt% iverted
th?%nobﬁe%g @%]snjilamﬁmu%}?‘ﬁ; %%foﬁ%%r%ﬁge?’l 7 q.a)nagm%él cblumn,

Rdfan0¢ Stab: BondAl8 4x80ABMBwitl guﬁd cdlbBr7(MadOoR Chidds B)r{lql?A)

oD Chpghy e cniipied 428 3. Jge Fiolp Phies33sistp T3 or Bt
ackReitBile/0.09 Brmik ABid%t 02411%1/61111 so that the retention time of the compound

of interest was about 6 minutes. Sample preparation involved the addition of equal

volumes of plasma to PBS for a total volume of 300-400 pl, filtered, and the addition of
0.5-2 pl of the substrate (20 mM) to achieve about 30-50 mAU at 250 nm in the HPLC
analysis. For pooled human liver microsome S9 fraction (Xeno Tech, Lenex, KS), 20

ul (400 pg) or S9 fraction was mixed with 280 pl of PBS then proceeded as above.
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LRVMS (ESI) calcd for C27H37F3NO6S [ MHH+] 544.2, found

544.1. 30 Exanple 11: In vitro studies 114 WO
wWQoOsuI 78 PCT/ US2003/ 026367 A typical expePCTE#1003/026367

i nvolves culturing cells (e.g., CCRF-CEM at an

T d

10 hind 50 Yo lond 2 B0 L8Pl T pICNCR B e

dollestRilto envapaneriheaai® of disBR®aBREY of thetpareni ngmpemidci | 1 n

(100 wunits/m), streptonycin (100 g/m) (G BCO BRL),

and 5% heat-inactivated fetal 5 bovine serum For

DerbAsinklioh of W2i-£i B 6 WotanBl-5dEP EPO T Mukdbhe T REIPECRREEMs used

and its sublines), cytotoxicitiy is neasured by using

tp|gatimate peigngl-yatenpar it An. Agﬂmtlsoo ERLCoyystemyis ps&l with an
SRRXBB E1 CeinbhlalsRD A7 A Wi WANAIE e of 61 pretapinilpidov

BaMelokassiugy pﬁoslb}eﬁe ik @6 pH 0¥ whih alfloweiiosiS0.8 iller min. and the
bsorbanceg‘il h well is nmeasured with a mcroplate

\é@a@rmmor #, S5 Tk Stailéaléa Psadrge bWZYWyoh@a@ﬁmphwone
By heﬁo R, K SECRp AN Skt %&d agé?zg mﬂ%&ﬁ%ﬂw of 1.1,1.7,

ru ect tions are anal yzed
,t412 tahé 4tﬁ§x§t8mtlﬁlf eSd)dlpﬂnaiJchra'llmeteGﬁS&%dGEMvﬁum finle zero which

1§ 2Bl adns PR AmeS i i SR Teag: Uit i 187 and 19,8
MinRIsBSdtivEIS: ITRe kSafRlis S41Bh1kRE by (&R Fﬁ'\éf‘iéBﬁ% Qog)to Alifiear

obt ai ned from WT. Beck (University o
represeiuof log B valpg POV giviey pistraiightbewitretr0,964s Thistdrapieis used

II ain the nventive conpounds
"?%Oﬁ{‘% %alﬁ(%rté%%@t&io |g§1t ed activity in
CCRF- CEM ceI | Iines and CCRF-CEM cell |ines resistant

ounds exhibit 1C50s in

o Taxol Certa| n oft these co

PP CEM cel |

S T e T
1@@8ppzmg$1@l 301E403RIgR3] §50F36 bnt e NARE 40D MHQJGD@B) 8 1.05
80 for CCRF-CEM Taxol resistant cell |ines

(aHdS)e érlt’la{BH e 0dbmpbds (¥ L.ak Hi=he.8 HAISD37 (L, tshe. 04aigh brd, J

a2 Sl S B A R e S P LA 7 g ana 30110,

24&@@1 o], =06 barid 4. @Hzm Q:EM(@H ), 2.663. 78 ¢HI ﬁh)tZWEl (3H s),

?ﬁ:gﬁ{ %f} 0, 011 (I CEM Taxol resistant cel

% S g]uTe161 s 4éxHﬁbl3e021§1Hal¢fi vi ol6st awid 69 Hz), 3. i1 (1H,
LI

Ty & B g (MRE oRYCs P4 P, BERS8 BHMRCALS 1,

53 s, wide X o2 and mldéz)y\ébé (bt dddyod= 15.85.Ghand 45 H) V266 (1H,

d?ﬁ%%ﬁi‘%ﬁﬁ@i%' §l 8 2,205 9186 8 O 3 B URE f2 @ nmr
(100 MHz, CDCL) § 15.1, 16.1, 17.7, 18.5, 19.3, 22.5, 28.8, 31.1, 39.6, 39.7, 45.0,
53.7,71.4,75.3, 768, 116.7, 120.2, 124.3 [q, J (C,F) = 273.4 Hz], 127.9, 130.2 [q, °J
(CF) = 6.0 Hz], 130.6 [q, 2/ (C,F) = 28.4 Hz], 132.5, 136.7, 152.0, 165.4, 170.2, 218.4:
LRMS (ESD) caled for C;;HyFsNOsS [M-+H'] 544.2, found 544.1.

Example 11: In vitro studies
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experinments. The drug was adm nistered via the tai

vein for 6 hr.-i.v. infusion. Each individual nouse
woer®40m378 ned in a perforated Fal con pol ypr opyP@nes1009e26367

restrainer for 115 WD 2004/018478 PCT/ US2003/ 026367

ar U9 AR SLERAN TG BhHERIBS. RGP an e

denlty pé E=5xTh‘éceﬂ]s Pt mmmlnayemlaramamem ﬂ%&:@yhmngleﬁqnh rrp
(Harvard parat us multi-track was used for

ammsahqr@ ﬁt R A Indzf meéwdl@Q (GJEFQ/%B%hW@amgmenwﬂhn (100

RN SRSt Cngl B R GETPRD. bR PP lRht st

bé\ﬁhé"’ﬁ’érﬁm q«l@d cElethir wére fgfdwrﬁmﬁgpe@@liohxsﬁch@s WerRar-CBM and its

Sl oan-Kettering Cancer Center's Institutional Animal
sutdines)aeigolggiciitoinmeaswed by psing é@p Prdrbit @rmethexyyéinites Sof
S| B SRS R 2 RS GBI L o

tetrd paNiSmIreahbeth duplioie of 96-hell mitaltisdr piaey Nueibgth metAsds, the
depicted in_Fi %ure 8, 9,10-dehydro-EpoB was tested in
§

abroehangs efeasbayslhig mepsrred with araicRplafe ef‘érieq WWJ%Telﬁn
ng gé‘als VTg %?}35%5%%(%{8 65%%\%&%11&% g§| n et h gercllo rues.

Descleffed nelptionshippdnta sidedal§edlvyith tte medxmeffem ipiiti on of

.k B R SR AL S e,
téninéﬁieqes%ﬁﬁuBhQ@@:MCEmm{) adll %%ﬁn@%stan‘ﬁ@&kﬂﬂe

were then neasured using dosages of 10 ng/Kk

(%RE&EMMBB&W@ Rbtangé %romswl - Bk UnTvenniy @ulﬁmwn@mc&go

HgOdy wei ght were al so neasured using a dosage regi nmen
0.4 ng/ kg BDx2, 0.5 ng/ kg @BDx2, and 0.6 ng/kg

BDx $n § sgacaFegptr@send s oddine® pencddlly &fdyve, c'Eh@mQ)lelieymventwe
third day dosi ?ﬂ%hreg men was used to reduce toxicit

cappnds (fgp 4 Orfehydohingla sewangraiesl arsivity i CERS- %EMrC@H lines

aﬁcbe : guér?gg/t %gf lzrriegzgsiﬁ'{lﬁg’?i)go 3 %@lgg%tﬂ-&g 8&@%@8@3&@8& ICsps

1mammgechf 090016+l eboyud 0020 For3CHE L MepHitlines. oBertdn other

490 g i | ff
R MR SE oI C e Ttk s PEDURES b elan allar e Fie Shefg
c! ng@ulfdla QN0 e&ﬁlb?ﬂ@?&tm FHAYRY. fggfm N t8hb&t dmo} eCRFLEBM/Taxol

usi ons of 10 kg or , _each whi ch was
resthtdnt icel bnwnémrtymwtﬂm rcomaymB it Iﬂaguml tfg rapgerdf @bout

o811 Go ity o0 . ThCehlo SF SR or PR R Bbissactiyiieg in the
n{},%e lof b'@)ﬁ)% mm dir\cmmwwﬂm&%d iR t&qaﬁga&tb"@l 14 CCRF-

hr.- 1v intusion, was al so shown
CﬁmdﬁbMGbmsmnmnwﬂIdmsahgﬂaﬂahce in nude nice beari ng
MX- 1 xenograft w thout nouse death and with only a
noderate | oss of body weight (Figures 74 and 75). This
seens to have been acconplished by adm nistering the
epothllone anal ogs every third day to reduce toxicity
va3twkies 54). In 30 summary, :

? o>1<|0 LAQ?@IXQ Ridd fuide be%%%g ﬁ%’e%Pu?rtluh!geln% e %/pwa %secclief% §aRed

xenografts. Outbred, Swiss-background mice were obtained from Charles River

=

Laboratories. Male mice 8 weeks or older weighing 22 g and up were used for most
experiments. The drug was administered via the tail vein for 6 hr.-i.v. infusion. Each

individual mouse was confined in a perforated Falcon polypropylene tube restrainer for
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conpared to other epothilones, greater potency in
arresting tunor growth, and greater serumstability.

w@ehven184her apeuti ¢ studi es are shown i n Fi gur eBCT/USBNE026367
18 (1 CT-116, @@Dx5 and @Dx5); in Figures 19 and 20

4 tion. BiMaé? volaid W H&S rch,
&r&%é‘r(gfu-_lﬁ%%l ion. o ot volf 1% Wmagéggéf/ %?847 guﬁﬁ@leﬁgth X width x height

@CWMIJSZ@M ?DQH@%T? i mogmmwﬁmﬂapy@r@ HE%QOO syringe pump

AP BnPhoafos bR Y Pt 001 LR Riom IE el sudies

W8 2pRRRIAINE @cdrdirdte With M ghidelmed@f t8 19&ioMal thstitutes of Health
| npl ant ed human manmary carci noma MX-1 xenografts

Guidguitos theggarg gad Usepf AAtmﬁl 1 andrthe pipcel @pgromd«}gf thg &emorial
$80n-ReAORRSC AR, £0n LTI G 81 N SHAPESSSAR ULt e, o

laadpilng ivdthethe gokwsesithdtdogimictes for ﬁﬁfhtﬁnadﬁ Sﬁ:atméxhl ®f tumor-bearing
npl anted tunor_caontjnued to shri nk noderately from

AHEAIS RIS AVTD 7R wheugneys repthed Eolcﬂ/ Rié thgHitotal body weight.

recov f

oS, M Lo DA ed IR g

Iuﬁnanumnmnw/scagunmna W&?éﬂ an gdmsai@l@ﬂelﬁycﬁo-ﬂmngmsfformulated as

PHPTE Gt o el g o ed it eBaoT 2B CesTeptaf pas added (1:1)

£tQLbnRtra®bn $OM mBinsie T Lbi@ontvs &lb¥eﬂ Wittt Eulﬁae 6V afusion.
days after the sixth dosage. 9, 10-dehydro

Bisglijutddeglutionovasgisedviar i agafustom W@@R@n@mmeiﬁmlowemgd body
[ K 2 schedul e
5By e’ s Dé&f@éa‘elﬁﬁ@%agﬁofl@ FEhET sl g Ak over
Iﬂf&y@le’fhﬁEpﬁBe arﬁBbo dyhesishtiverd 4lso Eie@suﬁ@i;ushﬁg gdbabe v@uﬁén of
Oﬂ{'ég@k(aéﬁnd 30 %DXG 6 hour _infusions, 15
3 38 Gomerka gap ﬁ@@o\ﬁmﬁkﬁm%ﬁi?ﬁ@@rw 33,345
. o ¢
BB PPy iSRG OB Rl OPwaRh BT AEHERTRL? O
tlerspeutidtstiidesrogy K 1)- dmlamsEp@Blwwhawﬁ mHigues 70 and 71 (CCRF-
-trif 0-9, 10- dehydro- 12, 13- XY- of.hil one B
é@@f Ok S)S?f}ﬁf)lﬁ%g%% %}Iallzﬂil%“ %g‘gggééc%ﬁs’ﬁ‘})f our out
of f oXte doMERUAN,GE0-HWeHydrd WA JBRANBFOhifHe B n%t%%iaohnlone)
xenografts. Theré was no r eappear ance of the 20 tuno

igthresiémppmieraiefjicadiows than dlggsn 99,1 O-delydeont 2, lérdetsmezcrthﬂone D
t
e LR IR boE B aDbegs ko SOPERL G b g2

mg/@@,maa@ of wmmtmrﬁdmlﬁyteﬁsarw&m BT, da9| EpeBerdesdf} ingdik@were
i eved tunor disappearance ane nouse_ nodel

e oS ot S0 ablkap LT O-Heelrin 2. 18 HEseuiBpthilone 5 using
EHRAPRER LA ey o%glfrﬁlaﬁ/' ‘ggro';%@g; ?Eﬁ}% ?ttr 5??‘%9%% g&%? 6 hr.-

stoppi ng treat nent”
i9 iffufleniehasir s shb2nl8 achieeominoe ﬂmaﬂspelzmmee B mide2ficahédeing MX-

Dx6, .6 f | ed t t. drop j
R SR o PO R i3 aDmmodeti T iy Byt
(\[F?guge!%t74ddrﬂ 7391 This %@&né ) ﬂ%@’b&n%@&ﬁ EéHéH b?%dﬁﬁ?ﬁ%ﬁng the

Xi city toward vital organs. days affer th

apothalone malomrsmrg ey betgdmettoxmrﬁc GeeFigudes $handiBY).hln
ana%,tf fO dehy 6"? EtlB cf?e y&eﬁ&ne B shows decreased toxicity as

compared to other epothilones, greater potency in arresting tumor growth, and greater

serum stability. Other therapeutic studies are shown in Figures 17 and 18 (HCT-116,
Q2Dx5 and Q3Dx5); in Figures 19 and 20 (A549/Taxol, Q3Dx7); and in Figures 21

and 22 (A549/Taxol, Q2Dx7).
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returned to 109% of the pretreatnent control
suggesting that toxicity, if any, is 30 conpletely

WO ewesi4d €. | n conpari son, dEpoB adm ni st er edPEI/USD03/026367

ng/ kg led to a 31% decrease in body wei ght w thout

| eth I t . .
6+ DIy 0T R ey aeginisiered eypry g dpwihi ] fimgse hour iv
mﬁagomcﬁm)m(}sé efofich, lat to&ﬁrlﬂlgigk @nd %E}zﬁﬁar@ch efitheit¥mor in nude
i.nfusjon, r di sappearance was 2-3 days earlier

i Hih pRlaniga TSYRYY C w%hﬂ@@%@%@@ﬁm% & and

TR AT T .
slerondfage of thg tumors éﬁhele9,tl 0>dehydry-Bpo B/Whﬁhdmﬁmmd elr@yilother day
fostanes e mpdineed e Rt fo el Taedies ClfEan e fecond o the
e@gyda‘&ehg Woay %ﬁﬁh@ 8 olBed B § %ﬁov&lg Hro g&%%étsﬁ%”éf the control

COﬂtI‘O agal n conlrmn ere
dumg thmsgme Peniert. femthesenth d%, dnetfbtitioo v ot @vad goyelr When a

a8 e Bt SR PR el el Aw iR bawdptsion,

t(ﬁﬁudehﬁlcé Qf1tKlH®9 1@65{@1105,;?53}1‘@3 FodioRPePRar ﬁf"@eﬁ‘d1¥@§f t%lxﬁz?cy within
achi eved at géadm ni steri n% doses with

thrfw days atien the éﬂiéh QF@S@S V-dekydre-EgoB @bslished Oungr gnaivitoagainst

SSRCRM AL LBt sl QORERNE S B e g 70

f ur t B@mﬂlms—%lfo g yirored, Phdesorg-cge@lloné Bi(Fg.amidEp@E) as
10 .Fi gure 59 sunmari zes the effect of

%3% n{il@ e SRVt Carmee/ ke At 30 Bgbien26w6s§ hagdnfisions,
iMaddBRRE ndel nﬂgl%lgtteil L2 HRBSE mddm a?ﬁﬁor#x?f\ﬂ%} xgﬁggrafts.

tunor; agai nst ung car ci noma nogra
Thg ditasiso Tuggsistsrteai3dtragrke Q2B6 ammjrmnntely-\ﬂﬁ%éiamal tolerated

dﬁ%glo r2@ %%,t(gﬁ))g(# ég‘xoglég}lfylxé{)ns %%#ﬁhéréo gl?fd){' ?E lgd%xoxy—
epSthiforeEMMBb tanst BiRka Ti@s4Ppoardnic i Eoul %uﬁct%r nude mice
t herapeutic effect of 26-F3-9,10-deH dEpoB (15ny/ kg

AR ATME Iy ReTEITRRe MX -2 v gdgeelys. (P8 Wag np crappéarance of the

h k
s e TR by, LNOBSHS L SEUSE en
26hssppearddi No ﬁhrb:het‘r hireer lga pane durin@atgTesu™ davk giEestéing
20 Tre trrent CgR Taxol xenograft (Taxol
trFageEt B BftCPHWfIFPfQ EpaB gt 3bmedgachieyes Bmor shiggpregrance in the

szﬁﬁ@hl%ﬁfs%qnédéf 1ﬁ é’eﬂ?@ﬁ oflt %@9&%&@ Chowdd tﬁ@%&%zﬂ)@ﬁé@& &2 out

t unor pear ance e sane treat ment
Oﬁ' ﬁxe)m;ce Zn(ilrﬂﬁ & g dyy eftetestbrpirgytrqatmérita lAdnsmspaimssmﬁﬂﬁ-@Iﬂuoro-

R T T

18X UFTpITh DORY Srefh@WNtht tnild glyfoeze)@/é TER dT%?ﬁlt BB tweght did not

hurran col on carcinoma HCT- 116 xenogr aft
lepd t1erdpath supeeHing neEgwers tqmtpgtpwex)d vitthiorgaesl Twnidaps after the last

trgétﬁlegt?ggdf\%efgﬁz(ﬁggaﬁ %0 He% eg) Oni_ge\:N? €] day ai%er‘%rerment, body weight

returned to 109% of the pretreatment control suggesting that toxicity, if any, is

completely reversible. In comparison, dEpoB administered at 30 mg/kg led to a 31%
decrease in body weight without lethality.

When 26-trifluoro-9,10-dehydro-12,13-desoxy-epothilone B was administered
at 30 mg/kg, Q2Dx6, 6 hour iv infusion, tumor disappearance was 2-3 days earlier than

the 20 mg/kg dosage. Body weight dropped 27% at this higher dose and persisted 4
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dEpo B at 30ng/ kg yield better therapeutic effect wth
2/ 4 tunor disappearance followng 5 doses (Figure

wW®2004/0T43e8 body wei ght changes during this expePCTES1003/026367
were shown in Figure 67. 30 The therapeutic effects

. 5 A St M ‘

Bt FAndne O A6 BaGERARAAGRLRS ol Mnd B0 VAL Srefls, Four
dayslaftenthe lasi texatrhent atB@ mefagubody welghybrges t Gcanet. Th the 16
ncl usi on. The, 9, 10- dehydr o, -trifuoro, or both )
fra et Restone ety e absetrSd o oV e birig e fopipl again
doREFBRSShd RvENLIIO B Exidhtyl, MTr¥didet R 26-tflud8-Pt (-8 dro-

increase in 118 20047018478 PCT/ US2003/ 026367

dEpioB-ati2f eng/kg ansibmplkgdedhta tatal tumer diBppessantg, ndwmorrelapse after

olid tunor xenograf dels in ..nude m ce and usin
P %G of BRI REke MR bt RRFIR RS SR i eded o
Meddik@by s@vinlbedringtood ReatvaH 1608 88ditibilae deddk igheiWFigure 57). Only
efficacy and toxicity of 9, 10-dehydro-epothil ones were
TBIPSY 1pss eﬂbodﬂv@léﬁiwaswsqrﬁecb@trﬁoévg&e 8ﬁ-¢¢1§v@0t% Hpeehydro-dEpoB

< ; . . .

I 502 NOPERE) D0 o W TR e reppent

det erHigwe 59 kemnakiagsthe eﬁ’eg ogag-ﬁemr(ﬁdﬂaidfpafﬂ @hnd other

st ing trea nt. 9, 10-de ro- EpoB, the nost potent,

e@ﬁgﬁlﬁm . ARG F50PRe 6; aéPW@rB-WE@WPVMge furnor; against
o 0 n

A SAE oYy UG LT A o el

AT dwhyehografp®B at 0. 4 ny/ kg, and 21-

hydr -9,.10- dehydr o- dEpoB [ al ] .strongl

o portug it tahan iy e T f i PO pi A pCR-
CENE CARE-GEN/ BEhnd WER F RN/ TER61. Nkage, and sone

achi eved tunor di sappearance. dEpoB at 30

26- t riigya 67 shayvs heeronytén #f@Epf@-sz@—d@-ﬂ@p%Elgﬁh_lg/kg and
L 1Bl Ot 0P ARSI, AP UBEA R e

lsinphpifiestic dukemid CORFaOENBxendEafic 8intilat ®o8y Méight decreases were

enografts.in all mnice tested.
‘3’8@11" 4 1 githgregrayps o freatng Egwe 63hen conpared with

dEpoBr@imtat MRFWT%&%%%E@%Q&%%@ %32&'%’ -9,10-

wi t hout a tunor relapse and an equa

dedediey B, Kimgiloglgchigied Y3 tumdrhigsappetaneet aneritOnggdkg adhlieved %4
EPld M0 S04 RIRArE LSO 025301, o)
1&sdrr ofNBSBr Bh OHi1Y P RidITHERo G hrink b JOFIRIr&%4). The
, O + DVAP R11- C ~Cy Ph Ri- R ~
body weight changes during this experiment were shown in Figure 65.

Treatment of human colon carcinoma HCT-116 xenograft with 26-F3-9,10-deH-
dEpo B (20mg/kg) achieved similar efficacy as Taxol (20mg/kg). However, Fs-deH-
dEpo B at 30mg/kg yield better therapeutic effect with 2/4 tumor disappearance
following 5 doses (Figure 66). The body weight changes during this experiment were
shown in Figure 67.

The therapeutic effects of F5-9,10-dehydro-dEpoF against MX-1 xenografts at
different doses (5-30mg/kg) with 6 hour i.v. infusion and i.v. injection are shown in
Figures 76 and 77.

Conclusion. The 9,10-dehydro, 26-trifuoro, or both modifications to dEpoB

result in a 1.5- to 5-fold increase in cytotoxicity in vitro and a 2- to 5-fold increase in
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15

CH2C12 toluene, 110 C OIBS 0O Ctort OIBS 5 mn 25
102 (R1=Me, R2=H), 103 (R1=CF3 R2=H), R = Mg, R2 = H,
WQ 1®8)184194 (Rl=Me, R2=0TBS), 105 (Rl CF3, R2—12]ITBB$20R3/026367
CF3, R2= H (107) R = M, R2 = OTBS (108) R2~ S

@%@%3%%%}%%%% %YES 1 011 1)% gé%g]z&é;%}s in

mﬁig ﬂ@IB&)d udiithe |QI|D3165~9T6‘|Er (L 1ﬁj)us1oﬂ téchn@ful v@taﬂ&eii?a% nmaXimal
HOOTfv SOH KR2C N=N-CO2K S

tObF@F@ dwsn the gntitupgr efficggyornddpxicity omWemkmepm)mes were

o o9 i e

and2EQdpéakande dRdbwelFBor fRRFEH(ebHddtiontd deddfnind G £14p4 thte and
PCT/ US2003/ 026367 CLAI A conpound of the .
cure Tate, plker skopping trgatmeng. 81 dQéydro-Epo the most potent epothilone

known in vitro, although highly efficacious, showed a narrow therapeutic safety margin
invivo. 9,10-dehydro-dEpoB at 4 mg/kg, 9,10-dehydro-EpoB at 0.4 mg/kg, and 21-
hydroxy-9,10-dehydro-dEpoB at 3 mg/kg all strongly suppressed tumor growth for a
sustained period of time and achieved some tumor shrinkage, and some achieved tumor
disappearance. dEpoB at 30 mg/kg, 26-trifluoro-9,10-dehydro-dEpoB at 20 mg/kg, and
paclitaxel at 20 mg/kg all showed strong suppression of tumor growth and achieved
tumor shrinkage and disappearance of human mammary carcinoma MX-1 xenografts in
all mice tested. 26-trifluoro-9,10-dehydro-dEpoB, when compared with dEpoB or
paclitaxel, achieved a long term cure without a tumor relapse and showed an equally

rapid recovery of body weight to the pretreatment control level.
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R8 ML O OR5 wherein R is hydrogen or |ower alkyl; R2

is a substituted or unsubstituted aryl, heteroaryl,
w@eoohmldeys , or heteroarylal kyl 10 noiety; RS BOTURD03/026367

are each independently hydrogen or a protecting group;

ExarhiSie 93. SPntiies B0 Syci8proPfiEpotiBhEnRalbgch occurrence of
R7 is independent ry IBhydr gaen or I%V\gér: al kyl; RB is,

i ndependent |y each occurre hydr ogen; hal o ¢=‘rT;\M

RZ : : ) 2; 2_ -&H2Y, M@%‘éﬂ,é‘ o

NS, . NHRE>, WN( OroTESRB' ¢l {10

-0 O,RB HRBfAp - O CSXFRB | =) £=0) CRBllgy, ™
NRB' (R=Q) RB' ; ; B —eyetic ycl -e—ar—-
acyclic, ne rnchEldtzal i phat i o tluene, 110°C
heteroal i phatic, laryl, or heteroaryl #& onal |y
substituted wit3® one or nore of hydrogkn; hal ogen;

. Q:gga}ER::MS —o%'" ;§N$Bﬁ3) B=H),- %g CRB, : R:%gﬁ%?ﬁm% CONHRB' :
20 B4 @=ty RO (P EEF OREP™ESL NRB' ((GiE ,E“?;o 0. J2R B

eycl s acetal; or cyclic or acycldwer, ki-ffafod

b d_ku#bstiduted or unsubstituted aliphatic,

het er oal”l piyat Ifc, o®&pyl, or heteroaryl noiety; or is an
epot hi |, desa epm,{ameo,pgw or anal ogues thereof; or

is a benyeltoal ez phot oaf finity | abel; or

radi ol abel ; i n1e&tNeceearasence of RB' is

i ndependent 88 o8 =CH= Br8®ELt i ng group; a linear
or %.gnﬁgipeed, substituted or 25 unsubstituted, cyclic
or amy@L) Ci al i phatic, heteroalliphatic, aryl,

het &rodrtyl y aryl al kyl, aryl al kenyl, aryl al kynyl,

het,erqaryl al kyl, heteroaryl al ke%l , Or
hetrer gay! ajl Iﬂynyl noi ety; and (203, 0 "—Lo 30 2. A

conpoumd~eF et op mul a: LR 200

PCT/ US20084 : -Ac%?l}ﬂcﬁéﬁ%gn OR6 R

wher ei n R 45 °C R

———
o]

R'=Me, R2=H, (114 R!=Me, R2=H (118)
R'=CF, R2 = H (115) R'=CF;3 R®=H (119)
R'= Me, R? = OH (116) R’ =Me, R2= OH (120)
R'=CFs, R2=0H (117) R'=CFj3, R*=0H (121)
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Xis 0, S, C(R7)2, or NR7, wherein each occurrence of
R7 is independently 5 hydrogen or |ower alkyl; R5 and
woooanes4each i ndependently hydrogen or a prot eR€T/I§R003/026367
group; RB is hydrogen; halogen; -ORB> -SRB'; -NR
B')2; -CY3, -CHY2, -CH2Y, where Yis F, Br, d, I,
ORB,, NHRB', N(RB')2, or SRB'; -CCOORB; -C(ORB;
-CONHR B'; - O(C=0) RB=; c?@ﬂ@po?w “NRB' (C=O) RB>:
N3; N2R B'; cyclic acetal; or cyclic or 10 acyclic,
I i near or branched aliphatic, het er oal i phatic, "aryl,
lor het enosnmt of dptfoonalk]l y substituted with one or
nore of hydrogen; halogen; -ORB,; -SRB,; -N(R B')2; -
C(O ORB, ; -C(O)RB CO\“'REH -Q(C=0 RB>; -(Q C=0) ORB>;
-NRB' (GO RB'; N3; NRR B\ :oycl®c acetal; or cyclic
or acyclic, Ilnear or branched [sulpRsi t ut ed or
unsubstituted aliphatic, {phatic, aryl, or
het eroaryl noiety; orRs ne, 15
desoxyepot hi | one, or anal reof; or is a
pol ynmer; carbohydrate; pho 'ﬁg?y | abel ; or
radi ol abel ; wherein each occurente of RB' is
independently hydrogen; a protecting group; a |inear

wﬁéreﬁ{ﬁpg El& fdwditgdi.or unsubstituted, cyclic or

acyclic, atic, he éroalllphatlc aryl,

het eRoag Isub satht(hcbﬂ(lyisubsauyd:chdir&E hgteroaayly bglldyyly br; heteroarylalkyl
het eroaryl al kyl, heteroaryl al kenyl, or

M0%r oar yl al kynyl moiety; 20 R8 is independently

hydr pgend Rb &eQﬂ@lﬁmde%ﬂ%enﬂ‘yﬁB%lro %R @tectﬁé%\l i

CH2Y, where is F, NHRB'
or SHBiS; O, SORRNERY, NR7,( GhepiNeaRD) Gocurre@edh BR9$ mdependently

~OR9, -(C=0 ORI, -Q C=0 OR9i -
hﬁf_ﬁg%ggwer C=0 OR9, -(C=O NHR9, or a cyclic or
acyCRgCiS, indepeddently f&feaﬂcbkﬁﬁirreﬁéd B c&blg@n halogen -ORB, -SRp’;

t | i phat het
Mk Vo Ry ks s x%is?é"é%%am 3 &t e iR o

AR IR S Ry AR g

NR@(CG@;)B&B ; NQ(N}-IQ_;RQICHG et @R clic 6 ﬁ‘eyalmﬁmeaﬂ\lbi(lﬁ:‘a@h%
T Db S5 eSS S e oo o

hiRlrégsnh atlog st hORKE L@}@éj -N(R'é%u@%@ Ry e!t(@igkgha&bNHRB,

het er oal i hat| c, het éroary

OE@T@)&E{'@(QF@GRH’D I'I‘éRy'(C’v@])&BGINB éhBh; @ydwaoetad,e:)roj/clﬁgor

o RO A PR EL el s, oo
onmﬁerbsﬁyl inatety calid eﬁh@}jolt}ﬁ],oné d%@b@eﬁ@ﬂhﬂ@ﬁ@"ok Gnalégubk the®dof: or is

heteroaryl nmpiety; or _is an epothilone

BRIy B apHoN Tgite bhstoatiny Jﬁé’@bé’r tatkolabrl; Wberpm qanbpecunence of
|
Rﬁ a8 mﬁ%@gﬁy hﬁﬁf} ér?lgfﬁ%g&%c%[%% ﬁ)lreaxr 3 % 5 substituted or

wher ei occu s ln epende
wisybistoged, cylekit oganyclityylipimtiel heteroalliphatic, aryl, heteroaryl, arylalkyl,

arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl

moiety; and
mis1,2,3,or4.
2. A compound of the formula:
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thi o, am no, al kylam no, or protected hydroxyl, thio
or am no; each occurrence oft is independently 0, 1
wo@roo2/o1saml each occurrence of n is independentPgT/0S203/026367
and 10 pharmaceutically acceptabl e derivatives
thereof. 3. The conpound of claim2 wherein RBis
methyl. 4. The coppoupd of [claim 2 wherein RB is
-CF3. 15 5. TRe ¢ , or 4, wherein
R8 is nethyl. 8. Tha&Tompetingd i 3, or 4,
wherein R8 is - CH2OH.
3, or 4, wherein R8 is -CHZNHZ L—conpound of the
formula: R8-- | N~ X
123 WO 2004/ 018478 P
C(R7)2, or NR7, wherein eac
i ndependently hydrogen or | owj
each i ndependently hydrogen or
i s hydrogen; hal ogen; -ORB,; - -N(RB )2; -CY3,
-CHY2, -CH2Y, where 5 Yis F, B® d, I, ORB,, NHRB,
N(RB')2, or SRB'; -CCOORB; -C(ORB ; -CONHR B'; -
A CGORB ; O(C—O)O?B' NRB>(C=0O) RB'; N3; N2RB';
wheteini ¢ acet al; or cyclic or acyclic, linear or
branghed- a tero
het 2$ og:rj(?/’lé e@??) 3l IIGﬁ Sk %sltn %%%1 cu%%%ceo%tgf{ is indlependently
hﬁ{roga:yldﬂ@@ﬁéralm ogen; O?B,, -SRB'; -N(RB')2; -
C(OORB' ; O RB' ;. - CONHRB' ; C-O) RB' ;. -Q(C=0 ORB';
- NRBB( @@d}me ea%temdqmﬁnﬁlgﬁaﬁ hydeq,gep 0% a Releciing &PURsycl i ¢

unsu sﬁ}%ygtmeéghn?ﬁ& at’l c, et er ogﬂtt?pt’ a% A @’WZ’ "GH,Y, where
SriaF cBrilyl O, &0 DN(Rls)zém Bort Oy ; -C(O)R - -CONHR 3 -
g@%@%ﬁ ngggébgﬁga, -g}rf %S@%%g ?}3: ﬂfe%(;mcfygg:earccga&ror cyclic or

adyRHE, MndRedr briREe | arpme eageaIPheRE araf oﬁ@ferb&yl optlonally
|ndependently hydrogen; a protecting group; near

suhstityrednivitfeone erubereict bydwzeor halegemssORput-88p; d‘y}@h)z or
CRSRCC(OIR p; -CONHR ; -O(C=0)Rg:; ~O(C=0)ORg; -NRg:(C=0)Rg; Ni;

N2R p-; cyclic acetal; or cyclic or acyclic, linear or branched substituted or

& of R7 is
;'OR5 and R6 are
omest i ng group;, RB

unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; or is an epothilone,
desoxyepothilone, or analogues thereof; or is a polymer; carbohydrate; photoaffinity
label; or radiolabel; wherein each occurrence of Rp- is independently hydrogen; a
protecting group; a linear or branched, substituted or unsubstituted, cyclic or acyclic,
aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl, arylalkenyl, arylalkynyl,
heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl moiety;

Rgs is independently hydrogen, halogen, -ORg, -SRg, -N(Ry),, -CY3, -CHY>, -
CH,Y, where Y is F, Br, Cl, I, ORg’, NHRp, N(Rp*)2, or SRp’; -(CV3),ORy, -
(CV2)aN(Ro)2, (CV2)aSRy, ~(C=0)Rg, -O(C=0)Ry, -(C=0)ORy, -O(C=0)ORy;-
NH(C=0)Rg, -NH(C=0)ORy, -(C=0)NHRy, or a cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl moiety
optionally substituted with one or more occurrences of halogen, -ORg, -SRg, -N(Rg)2, -
(CV2)uORo, -(CV2)uN(Ro)2, -(CV2)aSRy, ~(C=O)Ry, -O(C=0)Ry, -(C=0)ORy, -
O(C=0)ORg;-NH(C=0)Ry, -NH(C=0)ORy, -(C=O)NHRoy, or a cyclic or acyclic, linear
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15 aliphatic, heteroalliphatic, aryl, heteroaryl,
aryl al kyl, aryl al kenyl, arylal kynyl, heteroarylal kyl,
wheienary | al kenyl , or heteroaryl al kynyl noi et BCT/B82003026367
i ndependent |y hydrogen, hal ogen, -OR9, -SR9, -NR9)2;
Br
0

i Gy TR ol st g

aryfaﬁ?él'_a,)or, ﬁ%a?flélﬁz}@hﬁﬁty,' QCOR9, -(C=0) OR9,
ZQ(C=0) OR9; 20 NH(C=O'R9, NH( c;%mg, -(C=O NHR9a or a
cycl Wherein eaelyedauerengs ¢fdkeris dndependsatie Hydragém aaxotesting group; a

o35 51 B3R Pkbor kb SAETAREN) ARl bl

5  hedi6al@thati®)aéyl oGhetdrengEothy; balk othilang, des&B%pothilone or
-N(R9)2, - (CV2)" OR9 -(cvg)"Ng :é%,:%§CV2)"SR9, .
anajqguey fhereof; gp@l—)@qagggarb@@@@tg,@go cafiogipdapelor radiolabel;

- NH( =) | - =) ( ﬁgw .- G= C i
acycﬁ%}lﬁ%ﬁ%}ég@%%er br ésnlgl %ep?ﬂ S u@sq}{a%%%t% Ié’dyagééeﬁ’ Bydroxyl,
thioy antirsy, elkytaedna|or phatdted hydrdeyipthid @laatine;, eaah ytourrence of tis
. heteroaryl rylalkyl, or heteroarylal kyl noiety,
ingpRSPEPH G GERE $3H OECHTERR o3 i{ R | aﬁa‘ém(?-ﬁs and
10 pHAKIAQRGRAIyRCRERLKE ibihi9EOthRreof  CYCl i C or acyclic,
't near or "branched, substituted or unsubstituted
aliphatic, heteroaliphatic, aryl, or heteroaryl
NI :_or is.,ap .epothi.l one, deso pot hil one or 30
-anal %@Hpﬂgg8gﬂ?ﬁ%EﬁgFVﬂ§$?lﬁgFﬁ%ﬁydrate;
photoaffinity | abel; or radiol abel; wherein each
occurrence of V is independently hydrogen, hal ogen,
4.hy dr Bggompopnd ef claimp dovhesgir Redpi-Gb- or prot ect ed
15 hydroxyl, thio or am no; each occurrence oft is
i ndependently 0, 1 or 2; and each occurrence of nis
5.1 ndePlanaeniouyd 0f diaim andl qpanheeelRd Bahdtylaccept abl e
derivatives thereof. 124 WD 2004/018478
PCT/ US2003/ 026367 11. The conpound of claim 10,
g wher ghdv BB ofid BBLRMh 2. 3 2r 4ThRCHRENNGB0E! ai m 10,
whereirlﬁﬁii S SCE3. 513 The con%%unégbggclainwlo,
11, or 12, wherein R8 is nethyl. 14. The conpound of

claim 10, 11, .of 12 erein,R8.is - 10 15. The
20 9o bhivad 8 HAh 2 D ToPheiin G Oy | s
-CH2NH2. 16. A conpound of the fornula: S O Rs~-N 1 H

k OR5
10. A compound of the formula:

3

25

wherein
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wherein R5 and R6 are each independently hydrogen or a
protecting group; R8 is independently hydrogen,

whadoenesays - ORI, SR9 - N( Rg) 2 -CY3, -CHY2, - EEH2Y¥S2003/026367

where Y is F, Br, NHRB' , N(RB' )2, or

|
S(RE—6 ﬁ( 6\/ %%, F?r I(I é%%%%g%hdc%_%%ﬁg % is independently

h%b@?@r@@werdﬂtj(lC—O)% -(C=O NHR9, or a cyclic or
acyclic, linear or bragched al i phati c,

het eB@ ard Bpare each laiiwen ?@{Yehy(s’mgfn or g pyttaqting grog;
het egpg m&d%é&i' OROPt%%ng'Ng]{ S)“%%Ys Lt‘sggz,wch where

one or re OCCU ntes Of

Y- INFRB%EI E O(F@JNHMQN(RI{ M) SR RQ«X@)ORxé GEINBIEY -CONHR p; -

O{M -Qéc% %@&?_%%thgg Gyglg; aae;‘al,l qr cgglic or

Y6 likar brl B3ERhed BlisHatie! RAGDREbhafib RS
aﬁﬁsubst ﬁ ut ed afl pﬁlg}{al 1c het e?bogl | %E%If %ME%&?%I optionally

substietasiawifh one ermpdralof iy drogen; H@mma@ﬂsal BRb; ﬁﬁ(Reﬁ ¥ -

RSt O T SR e ba s QG ETPORSE “Nihurromos

NLR geayclierachiBoE Bedlic o dbsdlict Lhee o@braﬁa&ute;&bgﬂtuk& dr
al i phati.c het er oal | phati c, or heteroaryl

mi*ﬁ@b@ttyted aliphasicheterpaliphationayl, @ég@iﬁrywbmnqtnrm ipan @@thilone
S0 ORNRRLIG ey BOLVERE i SRERDY Bl g provcntiny

1aBel) 8¢ Dxtidati!; RABLdiUS2HNBIRAG3ECE of\BheTsdhdepeaddntly s dfogence
of Vis i nde endenél y hydr gen, dggl ogen,. hydroxyl
PROFRCHNE SFARo? [gag OF Bran SBPJ& l@aul}ff&}a&t%éqwchq% agyclic,

al}haftl] H’é@bro&fhl%lﬁltl@ ' aryh, h&(a ar9fa ol gﬂ@%ﬂn&gﬁﬁgﬁ\x}é .

occurrence o 'S |ndependent
hetptoptylalbylRBetérearylalichayh red hﬁtteto;aryrldkymjd cipigfyrur r ence,

8P o Ryt R melod 0, N, el Y-

CHQRBw&&e Yfs PS%B <:101 % )@HﬁR éN(ﬁg@ BBSRB M@R@
(%‘%W o e dENNSRy, -

o> SHCZE)Ri- QC—@)QI@arO@—O)OR%
NBIEEIES S BN, RSHRTAL DAL B, By g
alﬁgl’ﬂtéo,gtt:‘roh@hﬁgos grByl %C%n!ilil}? gry‘lﬁﬁg E):r_ hod‘tlér\z)g&ylaﬁkyl moiety
- > ' -
@@ éiE@hmtfﬁ(RB)ﬂt e&wrﬂsore QQSuITREERS Bf hal%%ﬁa» @Ry R arNRo), -
(V)R LV NARYS) ¢ '(@v LSREACRIR,DROCHAE, SOyt o

or”’Unsubstitute at i ¢, het'eroal'i phattc;, aryl,
Oet@)R; WH(G?@)B@,y—NH{C#)éOB@ €CeONHBy @r a cychc or acychc linear
one r eof S
oAb ER iy w i ARl A Bt BrEpaiatie) &yf heteroary,
a@ﬁ%ﬂt@&bﬁtaaaﬁl@ﬂ@l ﬂmwh occurrence of RB, is 15
[ ndependentlﬁ/ hydrogen; a protecting group; a linear
or bwhsrehec letencw@&b isindepaedendy hydroeen; agyreteridnggroup; a

RTINS T
hdieoakstantiy) @Yk yi heth@h@[ ﬁfit)liétir adrkeny épotlﬁrone desoxyepothilone or

het er oaryl al kynyl
analogues theteof; a polymer; carbohydrate; photoaffinity label; or radiolabel;

wherein each occurrence of V is independently hydrogen, halogen, hydroxyl,
thio, amino, alkylamino, or protected hydroxyl, thio or amino; each occurrence of t is
independently 0, 1 or 2; and each occurrence of n is independently 0-10; and

pharmaceutically acceptable derivatives thereof.
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noi ety; and pharmaceutically acceptabl e derivatives
thereof. 20 17. The conpound of claim 16, wherein RB

wo goomwidayd .  18. The conpound of claim 16, wheP€i/HSRB3/026367

is -CF3. 25 19. The conpound of claim 16, 17, or 18,
wherein R8 is nethyl. 20. The conpound of claim 16,
17, or 18, wherein R8 is -CH2OH  21. The conpound of
1dl ai MThkGomboundof d&im Wheviehdein RS is metgH2NH2. 30 22. A
conmpound of the forrmula: 126 WO 2004/ 018478
PCT/ US2003/ 026367 RI R HX OOR6 O RB O OR5

er I R2 is a
%bsﬂrﬂtgucig (yoan@ﬁﬂéslu st %I%e(lreﬂﬂg{lgyl? bﬁet eroaryl,
arylalkyl, or heteroarylalkyl 5 noiety; RS and R6 are

ach ndependent h en ecting group; X
h§°°%{pﬁ‘?§l J%?“"thé}?ﬁmﬂe |"‘ﬂ1 Eeé‘& 3&?0"3l e ncgpof R7

|s [ ndependent Iy hydrogen or |ower alkyl; RB is,

i ndependently for each occurrence, hydrogen halogen

140RB' The-cgrmyound efclaing HB' Hi2or lzt;W;leremZRyis -CIPY., where

Yis F, Br, d, I, ORB,, NHRB,, N(RB')2, or SRB;
-C(OORB'; -C(ORB; -CONHR B ; -Q(C=0 RB>;

X C'—'l@)e@ﬁﬁxpoun&%ﬁlﬁa-ﬂ) BB or f@wﬂ% R is -QOI¢/N1g,. acet al ;

or cyclic or acyclic, I'i near or branched al i phati c,

heteroal i phatic, aryl, or heteroaryl, optionally

ubst nore of hydrogen; hal ogen;
1%0?8,%‘%@ %“W Jﬁl@zﬁg{%ﬁ?gfa COORB> -C(ORB;
-CONHRB' ;15 (( C=0 RB =0) ORB>; -NRB' (C=0O) RB';
N3; N2RB,; cyclic elg ; cycl i COr acyclic,
ub

I i near or branched s d: ?DLﬁkéSt ituted
al i phatic, heteroali phat| c, ar of Net eroaryl
noiety; or is an epot h| I Qne 7/ desoxyeget hi | one, or

r bohydr at e;
herei n each

anal ogues thereof; or Ba\pol yier;
photoaffinity Iabel, or rad|olpbel'
occurrence of

wherein Rs and Re are each independently hydrogen or a protecting group;

Rg is independently hydrogen, halogen, -ORg, -SRg, -N(Rg)2, -CY3, -CHY?, -
CH.Y, where Y is F, Br, Cl, I, ORp:, NHRy’, N(Rp)2, or SRp’; -(CV2)4ORo, -
(CV2)uN(Ro)2, -(CV2)nSRy, -(C=0)Ry, ~O(C=0)Ry, -(C=0)ORy, -O(C=0)ORy;-
NH(C=0)Ry, -NH(C=0)ORy, -(C=0)NHRGy, or a cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl moiety
optionally substituted with one or more occurrences of halogen, ~-ORy, -SRg, -N(Ro), -
(CV2),0Ry, -(CV2)aN(Ro)2, (CV2)nSRy, (C=0)Ry, -O(C=0)Ry, (C=0)ORy, -
O(C=0)0ORy;-NH(C=0)Ry, -NH(C=0O)ORo, -(C=0)NHRy, or a cyclic or acyclic, linear
or branched, substituted or unsubstituted aliphatic, heteroaliphatic, ary), heteroaryl,
arylalkyl, or heteroarylalkyl moiety,

wherein each occurrence of Ry is independently hydrogen; a protecting group; a
cyclic or acyclic, linear or branched, substituted or unsubstituted aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety; or is an epothilone, desoxyepothilone or
analogues thereof; a polymer; carbohydrate; photoaffinity label; or radiolabel;
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RB> i s independently hydrogen; a protecting group; a

i near or branched, substituted or 20 unsubstituted,
w@ywkioes4cs acyclic, aliphatic, heteroalliphatiPBCT/E823003/026367

heteroaryl aryl al kyl, aryl al kenyl, aryl al kynyl,

heter heter

R R L A1 Lt N —]

thfooﬁlﬁﬁm&alky?a'inﬁgbr t@@éﬂ% Syl St/ 4488603/ 026367. S
< | 0 OR5 wherein RBis

hydr ngéﬁ) ﬁ,aCG@vén or.- I‘@QB Vyhergpggaach aQeweence ; of - Roy s, independently
ere 5Yis F Br, d, I, ORB,, NHRB,
hyﬂ%ﬁ o5 10 %ﬁgj -C(OORB,; -C(ORB ; -CONHRB ; -
A CRY) B&rﬂé&tﬂ)ﬂﬂﬂafor eadﬁRﬁéﬁﬁa@)BR@dro@ﬁa hﬂaﬁ, rORMf}LSICB

acyclic, linear or hranch

acet al ; clic or
NERiphait: -V er GHOY oWt & 158 B, Cof. O oXiny N(Re):, or SR,

-CRBIORAN CORIHIEONI £ QU OIRIS -SICTR Rl NREHCE ARG N

NABGNHREBTIC aeﬁé(}uﬁ)ﬁﬂi’c or adilcﬁg O)@Bbli braidRiBd (a@pﬁal)tila?letin‘lbﬁ]épa};atlc,
CcC or

r%lp Oggﬁﬁreﬁ% %q&@é%:l a%ﬁ%ﬁﬂf&fi wi Cérf?&tmqrspgﬁ %Pgeah helogen; -

ORgt & ﬁa mﬁ%@g CC(GYORy:; O(ONREESLOBNHR 41 )Rk is an

epot one, ‘desoxyepot hilone, or ana o ues hereof
0@?‘@);0&3 prRa’(éi’O)Bat Dy mt ttrychp laottala bf csmhp yr atyshie) linear or

orphoheR SHEARFS orRhTlfe AfdRe HGRRTRE, A, o Bigrpany!
m@ire Jt i {)@ﬂﬁloﬁ@%s@@@p@mﬂ&&‘e@ ofJﬁnaRBgues thekdogerensl eolyhiér;

rogen, protecting group; a |li1inear or branched,

Ca&ﬂi’é’@taﬁ%tpélét%fﬁfﬂh@@%tqftr@dl@hbela JpicEn eAch gegwrrange of Re is

iyt dSRL PPl BAAE Lo Of Hheow BFLRRORAY bubssiunsd o

urlsebsitatad ydyalik enydycligrlipletier heeyhHipkytivg laryﬂdiemryaryREry&ﬂidyl,

SRR 3?3@&1%%“ RgaShapbissroms gyl
moéggandN(W)Z -CY3, - - 20 CH2Y, where Y is F,

I, ORB,, NHRB,, N( RB' )2, or SRB'; -(CVv2)" OR9,
pharmaceutlcally acceptable derivatives thereof.

17. The compound of claim 16, wherein Rp is methyl.

18.  The compound of claim 16, wherein Rp is —CFs.

19. The compound of claim 16, 17, or 18, wherein Rg is methyl.
20.  The compound of claim 16, 17, or 18, wherein Rg is —CH,OH.
21.  The compound of claim 16, 17, or 18, wherein Rg is —CH,NH,.

22. A compound of the formula:
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(CV2)nN(R9) 2, -(CV2).SR9, -(C=OR9, -Q(C=O R9,
-(CCOOR9, - COOR9; - NH(C=OR9, -NH(C=0 OR9,

WO (@B+)HR9, or a cyclic or acyclic, |inear orPUIESINER26367
al i phatic, heteroaliphatic, aryl, heteroaryl,
aryl al kyl, or heteroaryl ahkyl noi ety optionally
substi t ut ed with one jor rtd cq;urrences of hal ogen,
-OR9, -SR9, -N(R9)2, -(CVv2) "N(R9) 2,
-(CV2)"SR9, -(COR9, -
Q(C=0 OR9; - NH(C=0) R9, Rg
cyclic or acyclic, linear
PCT/ US2003/ 026367 or brand substituted or
unsubstituted aliphatic, hetgrod®Rphatic, aryl,
heteroaryl, arylalkyl, or héteroarylal kyl noiety,

erel n each occurrenc f RO is independently
Wﬁ%}ﬁ\”%‘e‘ﬁ% OBFI PEIOMCR ! ]goup a cyclic or acyclic,
l'i nery jsof s%ﬁt"i’tﬂ‘t‘eﬁ‘%%un%ﬁﬁitéd’at&p h%rdé?ﬁ UQgIalﬁﬂt cﬁ%eteroarylalkyl

al i phatic, 5 heteroaliphatic, aryl, tero:
metsitwety; or is an epothil one, desoxyepot hi | one or

| th boh d
oot KA R 11 eratianSoentihoraBhre b bigres Beerame
0CCUKT8NOEeSOT(W))h,Sorl NEEPRAGISIAt dchNotdnRaRR, o Rl 98 Blllependently

hydr oxyl, thio, am no, allcylam no, or protected
egedyoyllowerralleylor ani no; each occurrence oft is

ARSIy s o AR SRR G20 s

w(iﬁqg@gtﬁﬁm\ih @I@Yh,\/-&‘HzYeﬁrhéﬂ&é{] slaff Br2ai, ITKDHRB QNFMMI’N(I]'XRQ?Z, or
ai erein RB net hy The conmpound o
Sy a5 G RAner GOR me AR OGS B POt of
4 i I
NRURDR 40 IR D G L g,

alma@a hei’ﬁh@hpba’m @and, mfhetﬁlrearyrh, gptiorlly sobstidBed withroae or R8re of

hdtegets EpBect PR e b B e aoRe! TR ms TONHR 5

O(C=0O)Rp’; -O(C=0)ORp’; -NRp:(C=0)Rp’; N3; N2R p’; cyclic acetal; or cyclic or

acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,

-(C:O) NHR9, or a
2004/ 018478

or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel;, wherein each occurrence of
Rp: is independently hydrogen; a protecting group; a linear or branched, substituted or
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl

moiety.

23. A compound of the formula:

127



10

15

20

25

129 WD 2004/ 018478 PCT/ US2003/ 026367 RB i s hydrogen;
hal ogen; -ORB>; -SRB'; -N(RB')2; -CY3, -CHY2, -CH2Y,

wob@re18d78 s F, Br, C, |, ORB,, NHRB , N(RB')2PCDDS2003/026367.

SRB> -C(OORB; -C(ORB: -CONHRB'; - QCCORB';
-Q(COORB ; -NRB' (CSQRB ; N3; N2RB'; cyclic acetal

or cyclic o;r aﬁg/mjﬁf, iii near{ or branched ali phati c,
het er oal i phati c [

substituted with one
-ORB'; -SRB'; -N(RB')2;

r

-CONHRB'; -CXC:C»RB‘; )y ORB, ; ~C:O RB'; N3;
N2R B'; cyclic acetal; m—s y | i near or
branched substituted or [ ed afiphatic,

het eroal i phatic, aryl, ‘ or is an
epot hi |l one, desoxyepot hil one, s thereof;

or is a polyner; carbohydrate; p oa‘onyty 10 Iabd
or radi ol abel; wherein each occurrjence of RB' is

i ndependently hydrogen; a protecting group; a linear
or branched substituted or unsubstituted, cyclic or

ﬁﬁ%% allphatlc heteroal li phatic, aryl,
POaryI aryl al kyl, aryl al kenyl, aryl al kynyl

ﬂ:ﬁ Sﬁ%ﬁfsﬁyg}fdk@éﬁ hﬂﬁ‘%ﬂf‘w RORES “wégB??e'Cgéa'CHYz’ “CHoY, where
Jon @bt ORoh I%r)zapfpﬁ&n»eQ(@}@Rgr&(@)R% CONR 5 -

bw C'_Qgéé!o% g\?f@\%g e'NgFN(Eg’ czﬁw e{cetag(gécgléic or

MRR, lindirRB'byshched alGRBic, hete@/cﬂi)phamryl m(l@té&bﬁb(, BBl éhally

L%ECW@&E:% onelq;qc‘@g_xg)oﬁgydox%m é—%@gORB( SRy NER 3or- a
CYOIORG; (@Y IcoNERNEAD@LORE AN Qﬁedo h'gp hRR| b§€=0)Re; Ni;

het'eroal i phatic, aryl, heteroaryl,
Nelt gt atiy hedtidy pr mhetoy a@s@hgpluneena:t bryn@wﬁsubsmntedi omi t h

&ﬁvﬁgﬁuﬁé@aﬁt@i’;}ﬁ% alt %(/a "%@}% 031’%9@92’[}’-; §@g§ an epothilone,

d &8l
e(s@@o onéx_o%l?é%eso‘%&(_@ Sﬁga @é}(—)@rg&/d?’c? é)hgtoafﬁmty

labilc@r rac ioJebpls ayheress e@hawéﬁ@@we 9@ Bst istndependsntly hydrogen, alkyl,
| i

T LT ——

apreteeting g@ub a)hrtlnalr :)ebxaaclmfd R&st@ltddﬂfiﬁm&ﬁhiﬁﬁﬁéd{ c?lchc or acychc
ot ect| rou Ccycll or_ac
e heterp Bivdice L ity el ey,
l?étér@;ﬁ?ﬁall&l HRELSL9RIIR fiBf ﬁeteroglgﬂl})?ngﬁ nﬁ)ﬁétff oaryl
soxyepot

noi ety; or is an epothilone one or
anal d@iﬁé}d Rvae eavh; lné\epep@ényhyéxydmgam bnh ypurtatiag group,

phot fan e or r ol ab hﬁ g%gr 35%
occur e’ﬁ o eg%ln({? ﬁ% h?’?ﬁ? & ﬁafgg?rr 378 i i\}( -CHY>, -
@Mgsr cwnére Y i3@, BRI, I, ORHNHR hkal%Ef)zn@r SIR. gwbec%ed

drox , thio or amino, each occurrence o
(1 den@\/’z)@s&\l -§FRo.2AICARe. d@ﬁﬂ)@&sc@(@#%h-
ng v |9’\/_e er eak , %Eﬂd O)IQ rg,ngir%ec%ftc i€ é&cf‘ g Clen%graok% b%anched
aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl moiety
optionally substituted with one or more occurrences of halogen, ~-ORy, -SRo, -N(Ro)2, -
(CV2)uORy, -(CV2)uN(Ro)2, -(CV2)aSRg, -(C=0)Rg, -O(C=0)Ry, -(C=0)ORy, -
O(C=0)ORg;-NH(C=0)Ry, -NH(C=0)ORy, -(C=O)NHRoy, or a cyclic or acyclic, linear
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30. The conpound of claim29 wherein RB is nethyl.
130 WD 2004/ 018478 PCT/ US2003/ 026367 31. The conpound
wW@Roogloz4ns 29 wherein RB is -CF3. 32. The conpoRtmusf003/026367

claim?29, 30, or 31, wherein R8 is nethyl. 5 33. The

. 3 OH.
oYy S S T
hetel:&hriﬂﬁlkyﬂnm@amound of the fornmula: Me- N 00

S()—| F3C./ 0, OH 36. ppound of the fornmula:
<Whenqin each ecwem@ﬁ o8 independgatly Fydrozen %mﬁtﬁsuwgroup, a

f%wh‘?% SR o208 AT G R R AR5 367

5 heteroaliphatic, aryl, or heteroaryl moiety; or is an epothilone, desoxyepothilone or
analogues thereof; a polymer; carbohydrate; photoaffinity label; or radiolabel;
wherein each occurrence of V is independently hydrogen, halogen, hydroxyl,
thio, amino, alkylamino, or protected hydroxyl, thio or amino; each occurrence of t is
independently 0, 1 or 2; and each occurrence of n is independently 0-10; and

10, pharmaceutically acceptable derivatives thereof.
24. The compound of claim 23 wherein Rg is methyl.
25. The compound of claim 23 wherein Rg is —CFs.
15
26. The compound of claim 23, 24, or 25, wherein Ry is methyl.
27. The compound of claim 23, 24, or 25, wherein Rg is -CH,OH.

20  28. The compound of claim 23, 24, or 25, wherein Rg is -CH,NH,.

29. A compound of the formula:

25

wherein
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38. A conpound of the fornmula: Me- NOO _OH O M O

OH 5 38a. A conmpound of the fornula: S HOHR2C< NO
WO2B084F8C / O OH 38b. A conpound of the forpal/aS2003®6367

WD 2004/ 018478 PCT/ US2003/ 026367 Me- N O SOH F3C OH

tr gn 39 Egls%dré) &Ry JRtosen: O 1 3RBaH )Iﬂ (ﬁlﬁgéﬁ SENp15hE 2 Halfipy, Where
%140 BrJ Ok It ®Rﬂ’$NﬁlR|13’,W(@@b%|dﬁ SR@L;\EC@D)_ORB{;HC(O)RB’;l -CONHRg; -
-deh thil one anal 0g, erein the analog is
(ifﬁ‘;?%%?gg’é)rlgr DR EsTNReBOPRbe N: Nefapt: evcbie apetalaor oyclic or
P TR P i ARG iph e, pORSaipheti, s eteisns ooty
swbsitesed witheone an adoogof lsydedgenahilegénz eORBY -SRyy; -8R 50f; -

QE3Ess By italoRe: 10/ ey O GaRH R St dirinBe; N
YA 0 kot e A b 30
unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; or is an epothilone,
desoxyepothilone, or analogues thereof; or is a polymer; carbohydrate; photoaffinity
label; or radiolabel; wherein each occurrence of Ry is independently hydrogen; a
protecting group; a linear or branched, substituted or unsubstituted, cyclic or acyclic,
aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl, arylalkenyl, arylalkynyl,
heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl moiety;

Rs and Re are each independently hydrogen or a protecting group;

Rg is independently hydrogen, halogen, -ORy, -SRy, -N(Ro),, -CY3, -CHY>, -
CHzY, where Y is F, Br, Cl, I, ORg, NHRp:, N(Rp?);, or SRp~ ~(CV2),ORy, -
(CV2)NR9)2, ~-(CV2)uSRg, -(C=O)Ry, -O(C=0)Ry, -(C=O)ORy, -O(C=0)ORg;-
NH(C=0)Ry, -NH(C=0)ORy, -(C=O)NHRsy, or a cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl moiety
optionally substituted with one or more occurrences of halogen, -ORg, -SRy, -N(Rg),, -
(CV2).ORg, -(CV2)N(R9)2, -(CV2)uSRg, -(C=O)Rg, -O(C=O)Ry, -(C=0)ORo, -
O(C=0)ORy;-NH(C=0)Ry, -NH(C=0)ORy, ~(C=0)NHRy, or a cyclic or acyclic, linear
or branched, substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl,
arylalkyl, or heteroarylalkyl moiety,
wherein each occurrence of Ry is independently hydrogen; a protecting group; a cyclic
or acyclic, linear or branched, substituted or unsubstituted aliphatic, heteroaliphatic,
aryl, or heteroaryl moiety; or is an epothilone, desoxyepothilone or analogues thereof: a
polymer; carbohydrate; photoaffinity label; or radiolabel;

wherein each occurrence of V is independently hydrogen, halogen, hydroxyl,
thio, amino, alkylamino, or protected hydroxyl, thio or amino; each occurrence of t is
independently 0, 1 or 2; and each occurrence of n is independently 0-10; and

pharmaceutically acceptable derivatives thereof,

30.  The compound of claim 29 wherein Rg is methyl.
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to Taxol. 15 43. The
trans-9, 10- dehydro-ci s- 12, 13- dehydr oepot hi | one anal og,
wobereisd’s he anal og is characterized by an | GBOI/U$2003/026367
less than 0.05 in a CCRF-CEM cell line resistant to
Taxol . 44. A pharmaceutical conposition conprising a
trans-9, 10- dehydro-cis-12, 13- 20 dehydroepot hi | one
3anal gge abfpauih e IBHEStWiIkRbinR FisCept abl e exci pi ent.
45. A pharnaceutlcal conposition for the treatnent of
cancer conprising a conpound of any one of clains
-32 toCakh | C t € 8Xe i ent.
o, The o R IR B o T PO R R o 45
5 further conprising Crenophor. 133 WO 2004/018478
PCT/ US2003/ 026367 .47. The pharpaceuti cal osition
33f ciThe remrowd ofslaim 20030, ot GhpWheeagRs @r@ﬁh@gr and
et hanol . 48. The pharmaceuti cal conposition of claim
44 or 45, wherein the conpound is 5 suspended in 1:1
34€r enbhé ool of4%im De3 lvaBipwhereincRy is cOFpNE,t | on of
claim44 or 45 further conprising an additiona
cytotoxic agent. 10 50. A pharmaceutical conposition
10 3for hn%nhk%ﬁggqufQEnggncer conprising: a
t herapeutically effective anmount of a conpound of any
one of clains 1-43, phar,maceutical |l y acceptabl e
salts thereof; Ma p arnaoeutlcally accept abl e
carrier or dlluent v - gt

sufficient to deliver about b_about 40 ng
conmpound per kg body meigh

nmet hod of treating ca
therapeutically effectlve axpy
one of 20 clainms 1-32 to a sul
52. The nethod of claimb51, wh
therapeutically effective anmount compound i s
an amount sufficient to deliver about 0.00.1 ng to
about 40 ng conpound per kg body weight. 25 53. The
met hod of claim 51, wherein the therapeutically

3@ffegtdo\gﬁjoﬁﬁ@gp{hqunﬁlﬂ§ conpound i's an anmount
sufficient to del |v%§ about 0.1 ng to about 25 ny

conpound
Me—-<

a—gonmpound of any
in eed t her eof .

o '

15

37. A compound of the formula:
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per kg body weight. 30 54. A nethod of preparing a
conpound of fornmula: 134 WO 2004/018478

WOEDANERM3/ 026367 R1L R2 / HX OR6 RB M O PCRBS2003/026367
wherein R is hydrogen or lower alkyl; R2 is a
substituted or unsuhkstituted aryl, heteroaryl,
aryl al kyl, or heter, nmoiety; 5 R5 and R6 are
each |ndepende BTy acprot%gtlng group; X
is 0, S CR7)2, or % e oecurrence of R7
IS i ndependently hydrog} , RBis,

i ndependently for each o ; halogen;
-ORB,; -SRB'; -N(RB'} , Where Y
is F, Br, d, I, ORB,, 10 SRB';

-C(O ORB>;, -C(ORB';
-Q(C=0O ORB>; NRB' (C=0 RB>;
or cyclic or acyclic, linear or™k X
heteroal i phatic, aryl, or heteros : optlonally
substituted wth one or nore of ydr ogen; -hal ogen;
-ORB'; -SRB>;, -N(RB')2; -CCOORB; -C(ORB; -CONHRB' ;
- QCORB; -QCOORB ; -NRB (C=ORB,; N3; N2RB';
3&ycl Acoapetnd pf the foynadla:c or 15 acyclic, linear or
branched substltuteq?or unsubstituted aliphatic,
het eroal i phati c, eteroaryl noiety; or is an
epot hi | one, de@% orcgnal ues t hereof; or
is a polymer; carbc\ e’ | abel ; or
radi ol abel ; wherein each occur ence of IS
|ndependently hydr ogen; & b ; a |inear

;ceyclic acetal;
al i phati c,

or branched, substltuq? cyclic or
acyclic, aliphatic, he y
heteroaryl, arylal kyl, i aryl al kynyl ,

het er oaryl al kyl , heteroarylalk:nyl 0
het er oaryl al kynyl noiety; and ™ W, 3, or 4, the
nmet hod conprising steps of: jjecting a conpound of
the formula: Rl H . '

38a. A compound of the formula:

38b. A compound of the formula:
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R2 kOO RBm 25 to conditions of a ring closing
nmet at hesi s reaction. 135 WD 2004/018478

WODANER3/ 026367 55. A net hod of preparing BCT/US2003/026367

conmpound of forrmula: RRIHX OORG RB M O ORS

wherein R is hydrogen or lower alkyl; 5 R2 is a
substituted or,,unsybstijtuted aryl, heteroaryl,

aryl al kyl, or &t eryar ¥l al kyll maety'oR$ and R6 are
each i ndependent |y HydrOo“/ # prerecting group; X
is 0, S, C(R7)2, or h ofcurrence of R7

i s i ndependently 10 RB is,

i ndependently for each ; halogen
“ORB'; -SRB': -N(R B')2; RY, where Y
is F, Br, d, I, ORB,, SRB
C(OORB; -C(ORB ; CC]\IHRB‘ -Q(C=0) ORB';

NRB>( C=0O) RB' ; NS3; N2RB> cycl iC oH Or cyclic or
acyclic, linear or branched alighatic,
heteroal i phatic, aryl, or heterodtyl, optionally
substituted with one or nore of 15 hydrogen; hal ogen;
-ORB,; -SRB'; -N(RB)2; -C(OORB> -C(ORDB;

39 CONARBIms-9, - G=1Q)dRB cis- 120X 3Dy ORBb o thilbiRBirfaloeO) RB' ;  N3;
N2RB cyclic acetal; or cyclic or acyclic, linear or
branched substituted or unsubstituted aliphatic,

4bet erpakhphaf ordehmtazs-mum@m&@eyonhwﬁe 'aﬁélM vﬁ{eréiﬁ RN

epot hi | one, desoxye |'one, “or analegigs t ler eof ; or
anaog i cherRgierired laaarbﬁ?sy of lesethap AGH daRfGERE-CEM sell lingr

radi ol abel ; wherein each occurrence of 20 RB> is
independently hydrogen; a protecting group; a linear
4dr bThaohed?, 19uiehpdhbuwsu2 03-dehyaisodpditiilont adalog,miejran i
acycl]ic, aliphatic, het roal I i hatlc r

aplficp shisppteri ?@lwrk of lepy ap Qéypa%@%ﬁ(%ﬁ?m line.
het er oaryl al kyl , heteroarylalkenyl or

het er oaryl al kynyl noiety; and mis 1, 2, 3, or 4, the
4Pret h'dbe tonpPilSidelydpeps 12 3-dehydroepothilone analog, wherein the

analog is characterized by an ICs of less than 0.01 in a CCRF-CEM cell line resistant

to Taxol.

43.  The trans-9,10-dehydro-cis-12,13-dehydroepothilone analog, wherein the

analog is characterized by an ICs of less than 0.05 in a CCRF-CEM cell line resistant

to Taxol.

44. A pharmaceutical composition comprising a trans-9,10-dehydro-cis-12,13-

dehydroepothilone analog and a pharmaceutically acceptable excipient.

45. A pharmaceutical composition for the treatment of cancer comprising a

compound of any one of claims 1-32 and a pharmaceutically acceptable excipient.

46.  The pharmaceutical composition of claim 44 or 45 further comprising

Cremophor.
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25 subjecting a conpound of the fornmula: 136 WO
2004/ 018478 PCT/ US2003/ 026367 R H X O,0R6 RB m O

reaction. 56. The method of claimb54, wherein the

di
<O S k] O AR 35 SR
Caéhophob eckéthatdle G ubbs catal yst is
tri cycl ohexyl phosphi ne[

1, 3-bis(2,4,6-trinethyl phenyl)-4,5-di hydroi m dazol -
g' | d%ﬁsghingﬁe&ﬁ o Jsufdaedrcmguh\& 48R iAhe é&ﬁgé’u)d is

preparing a conpound of formul a:
suépehdatGn 1 RECIn®ph@BtORherein Rl is hydrogen or | ower
alkyl; R2 is a substituted or unsubstituted aryl,
heteroaryl, arylal kyl, or heteroarylal kyl 15 noiety;

5 a h Y 48 FRAhR (coth
459 e PR sl et S am oy

agditibna) cytotoxenegendf R7 is i ndependently hydrogen or
| ower alkyl; RB is, independently for each occurrence,
hydr ogen; halogen; -ORB,; -SRB'; 20 -N(R B')2; -CY3,

50 CHY2, pirafsicéutivdl @ogipdsition For tBE tredBnent of R cotdpiEing:
N(RB')2 or SRB - o(po)oRB,, (O RB'; - OONHRE
- Cﬂ@}em)eu‘uc dycigearsamounieg 'a(cgm@pmgl of ayy- onﬁ@;ﬁglaams 1-43, or

Xr?ﬂacﬁut%gﬁ%?é%ﬁ%%lec%ﬁ% erdr &%y(:l ic, linear or

ranc atic eroa I'phatic, aryl, or
het ela@aﬁryﬂacemmialllyraaédpyatﬂmmmo.ttdéldem th one or nore of

hydro al ogen; - - SRB' ; Q) ORB>;
)(/:( o) em I%@éw%p@uﬁca y effectlve amount (fFilBe gompou%& g an amount
sufficient to deliver about 0.001 to about 40 mg compound per kg body weight of a

subject.

51. A method of treating cancer comprising:
administering a therapeutically effective amount of a compound of any one of

claims 1-32 to a subject in need thereof.

52.  The method of claim 51, wherein the therapeutically effective amount of the
compound is an amount sufficient to deliver about 0.001 mg to about 40 mg compound
per kg body weight.

53.  The method of claim 51, wherein the therapeutically effective amount of the
compound is an amount sufficient to deliver about 0.1 mg to about 25 mg compound

per kg body weight.

54. A method of preparing a compound of formula:
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25 QQCCORB ; -QCOORB>, -NRB' (C=O RB>; N3; N2RB';

cyclic acetal; or cyclic or 137 WO 2004/018478
WODANER3/ 026367 acyclic, |inear or branchebCT/US2003/026367

substituted or unsubstituted aliphatic,

heteroal i phatic, aryl, or,heteroaryl nmoiety; or is an

epot hi | one, desoxyepok i Lane,x oroanal ogues thereof; or

is a polymer; carbohydratey pHot@®finity |abel; or

radi ol abel ; wherein each ce of RB, is

i ndependent |y hydr ogeRg [ group; a linear

or branched, substituted bstituted, cyclic or

acyclic, aliphatic, hetero i phatPc, aryl,

heteroaryl, arylal kyl, R¥s, arylal kynyl,

het eroaryl al kyl, heteroaryl al kenyl, or
vxfhetemﬁats)ﬂydfdgymw lomlaﬂdzyjr,, and mis 1, 2, 3, or 4, the

e i P SR e Moo SRR, R perytatio
Hkg/)lr&%arlng a conmpound of formula: RL Rz XOOR6 ORB

OR5 wherein Rl is hydrogen or lower alkyl; 15
R2 i RsandBbaeicach Hdemndan@wbﬁtrbgmcm reetgtting@oup;oar yl ,

o013 by SORASKeneRY! Shiody B B2, 87 TR Rl Gencenty

hiy&rolen & lofef¥lkd; or NR7, V\herel n each occurrence of R7
I's Independently éydro en or lower alkyl; 20 RBis,

i ndeﬁenaemelpynde@ﬂy eeeHTcaRRAYd mm,d@menhﬁf%a}eﬁ B

P M M 07, R n R L o

g TR COp MO Qe 0
. clicC et.a
Nz GEDRe> Dps Nelyyeh Fsechqapﬁéépr BYCI’SPaﬁ%Sf?@a ingar Bﬁ@fﬁ ched’

aﬂ%ag{clo?él}éxggl%a?ﬁ, ﬁgﬁé L)lé) }rléiérogﬁttl eJppighlly suBREtLRAitYone or more of
hydrogen; halogen; -ORg’; ~SRp’; -N(R p*)2; —C(O)ORB ; ~C(O)R p’; -CONHR p’; -
O(C=0)Rp’; -O(C=0)ORp:; -NRp-(C=0)Rp-; N3; N2R p; cyclic acetal; or cyclic or

acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,

or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel; wherein each occurrence of
Rp- is independently hydrogen; a protecting group; a linear or branched, substituted or
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl
moiety; and

mis 1, 2, 3, or 4, the method comprising steps of:

subjecting a compound of the formula:

to conditions of a ring closing metathesis reaction.
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25 hydrogen; hal ogen; -ORB,; -SRB'; -N(RB')2;
-C(OORB'; -C(ORB; -CONHRB'; 138 WD 2004/018478

WOEMANERM3/ 026367 O C-ORB' ; -Q(C=0 ORB' ; PCT/US2003/026367
-NRB' (C=O RB'; N3; N2RB'; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or
unsubstituted aliphatic, heteroaliphatic, aryl, or

S5et erdateyodndipadpyring b compaimddbhitlane,
desoxyepot hi | one, or anal qgues thereof; or is a

pol ymer; carbohydrate; phg @B%fi@ity | abel ; or
radi ol abel ; wherein eachooCs negrof 5 RB, is

i ndependent |y hydrogen; a Fng group; a linear
or branched, substitu ituted, cyclic or

acyclic, aliphatic, heter , aryl,
heteroaryl, arylalkyl, a , aryl al kynyl ,
het er oaryl al kyl , het eroaryl alen\dRs or

het eroaryl al kynyl noiety; an8l mis 1, 2, 3, or 4, the

vREAA R, GORRITb SN ISW&RIKkAf : 10 oxi dizing a conpound

of the formula: RLHRZXOOR RBmO OR5 60. A

met hdtt isfe spbsiiteied ayuesubsiitpied mdyl oietéronnylilagylaliRyl, Rp heteroxrylalkyl
O~OR6 RBM O ORS 15 wherein Rl is hydrogen or

YSfEr alkyl: R2 is a substituted or unsubstituted

aryl ,Rheldeead steh imdepb@lehily hy@bghebed sateiting kidup;

noi ety; RS and R6 are_each independently hydrogen or a

pr ot et 1y Yrelto) xr NRp whereimeretl) pecusrensRpf Rehisrigflependently
.of R7 is independently 20 hydrogen or

@%f?gw{ﬁﬁg&gl’i s, independently for each occurrence,

hydr &em; indegendanty fofBi8h;oceiBRBice, hydM{geR! Da2ogenCYIRp-; -SRp:;

e 20 Vor-Crgher O e 15 . B 6 RBIOR e RN (s ), o
SEHCEQRIR s ; CROFED), BBNHR 53 -0(C=0)Rp; -0(C=0)ORp’; -
NRg:(C=0)Rp*; N3; N2R 5°; cyclic acetal; or cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of
hydrogen; halogen; -ORg’; -SRp’; -N(R p)2; -C(O)ORg’; -C(O)R 5-; -CONHR p-; -
O(C=0)Rg’; -O(C=0)ORg’; -NRp-(C=0)Rp’; N3; N>R p’; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel; wherein each occurrence of
Rp: is independently hydrogen; a protecting group; a linear or branched, substituted or
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl
moiety; and

mis 1, 2, 3, or 4, the method comprising steps of:

subjecting a compound of the formula:
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NRB>(C=O)RB'; N3; N2RB'; cyclic acetal; or cyclic or

acyclic, linear or branched 25 aliphatic,
whedoeooalrs phatic, aryl, or heteroaryl, optionab¢HUS2003/026367

substituted with one or nore of 139 WD 2004/018478

PCT/ US2003/ 026367 hydr oggn; hal ogen; -ORB'; -SRB';

N(RB)2;, -C(OORB ; -C(Ohi , ; 0 CONHR B' ; -

ACGORB; -COORB ;0 ) BB;; N3; N2R B';

cyclic acetal; or cyclic lic, linear or

branched substituted Ry ed aliphatic,

het eroal i phatic, aryl, ryl noiety; or is an

epot hi | one, desoxyepot hi | d&hal ogues thereof; or

is 5 a polynmer; carbohydr pheRpaf finity | abel; or

radi ol abel ; wherein each occurrence of RB, is
tol doglgitienslen4 tivg Bloding aestathésipreadtisl i ng group; a |inear

or branched, substituted or unsubstituted, cyclic or

acyclic, aliphatic, heteroalliphatic, aryl,

ete I ] r I .
ot or Re Y nodHoklain S wnor @it SR bus SR o metatests
reheticer inalude alGeyblyd catabpt.ety; and 10 mis 1, 2, 3, or 4,

t he met hod conprising steps of: condensing a phosphi ne

oxide or Wttig reagent having the structure: O R X
51/ - RinEnettlodBeRiHin sewhereiR hobriBps WhigRel 8 R and R

are 1 ndependently C1-8 |inear or branc ed’chaln al kyl ,
trisyclahexyipisisphineld debis @riserbsnethyipbenyphéhydihydaoipidazal-Rox y

s GfenphliloerRonmum AT RORG o The st ructre: R H.
X OOR6 RBm OORS 140

58. A method of preparing a compound of formula:

wherein R; is hydrogen or lower alkyl;

Rz is a substituted or unsubstituted aryl, heteroaryl, arylalkyl, or heteroarylalkyl
moiety;

R;5 and Re are each independently hydrogen or a protecting group;

X is O, S, C(Ry),, or NR;, wherein each occurrence of Ry is independently
hydrogen or lower alkyl;

Rg is, independently for each occurrence, hydrogen; halogen; -ORg’; -SRg;
-N(R p>)2; -CY3, -CHY>, -CH, Y, where Y is F, Br, Cl, I, ORp:, NHRp:, N(Rp-),, or
SRp’; ~C(O)ORp:; -C(O)R p’; -CONHR p-; -O(C=0)Rp’; -O(C=0)ORp’; -
NRp(C=0)Rp’; N3; NoR p:; cyclic acetal; or cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of
hydrogen; halogen; -ORg’; -SRy-; -N(R p°)2; -C(O)ORg:; -C(O)R p-; -CONHR p; -
O(C=0)Rp’; -O(C=0)ORp’; -NRp:(C=0)Rp; N3; N2R p’; cyclic acetal; or cyclic or
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acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel; wherein each occurrence of
Rp- is independently hydrogen; a protecting group; a linear or branched, substituted or
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl
moiety; and

mis 1, 2, 3, or 4, the method comprising steps of:

reducing a compound of the formula:

59.

wherein R; is hydrogen or lower alkyl;

R, is a substituted or unsubstituted aryl, heteroaryl, arylalkyl, or heteroarylalkyl
moiety;

Rs and Re are each independently hydrogen or a protecting group;

X is O, S, C(R7)2, or NRy, wherein each occurrence of Ry is independently
hydrogen or lower alkyl,

Rp is, independently for each occurrence, hydrogen; halogen; -ORg-; ~-SRp-;
-N(R p')2; -CY3, -CHY>, -CHyY, where Y is F, Br, Cl, I, ORp:, NHRp:, N(Rp'), or
SRp’; -C(O)ORz; -C(O)R p'; -CONHR p-; -O(C=0)Rp; -O(C=0)ORp’; -
NRg(C=O)Rp:; N3; NaR p'; cyclic acetal; or cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of
hydrogen; halogen; -ORg:; -SRp:; -N(R p*)2; -C(O)ORg>; -C(O)R p; -CONHR p; ~
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O(C=0)Rp’; -O(C=O)ORp’; -NRp(C=0)Rp’; N3; NaR p’; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel; wherein each occurrence of
Ry is independently hydrogen; a protecting group; a linear or branched, substituted or
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl
moiety; and |

mis 1, 2, 3, or 4, the method comprising steps of:

oxidizing a compound of the formula:

60.

wherein R; is hydrogen or lower alkyl;

R, is a substituted or unsubstituted aryl, heteroaryl, arylalkyl, or heteroarylalkyl
moiety;

Rs and Re are each independently hydrogen or a protecting group;

X is O, S, C(Ry)2, or NRy, wherein each occurrence of Ry is independently
hydrogen or lower alkyl;

Rp is, independently for each occurrence, hydrogen; halogen; -ORg; -SRp-;
-NR p)2; -CY3, -CHY>, -CHyY, where Y is F, Br, CL, I, ORg:, NHRp:, N(Rg'),, or
SRp’; -C(O)ORp:; -C(O)R p’; -CONHR p; -O(C=0)Rgp:; -O(C=0)ORg’; -
NRp(C=O)Rp-; N3; NaR p'; cyclic acetal; or cyclic or acyclic, linear or branched
aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or more of
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hydrogen; halogen; -ORz’; -SRp’; -N(R p-)2; -C(O)ORs; -C(O)R p*; -CONHR z’; -
O(C=O)Rp’; -O(C=0)ORg’; -NRp(C=0)Rg-; N3; NoR ; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,
or heteroaryl moiety; or is an epothilone, desoxyepothilone, or analogues thereof; or is
a polymer; carbohydrate; photoaffinity label; or radiolabel; wherein each occurrence of
Rg is independently hydrogen; a protecting group; a linear or branched, substituted ot
unsubstituted, cyclic or acyclic, aliphatic, heteroalliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or heteroarylalkynyl
moiety; and

mis 1, 2, 3, or 4, the method comprising steps of:

condensing a phosphine oxide or Wittig reagent having the structure:
RII

X
RZ LI /R" R2 P+ /R'|
R o R’

r
wherein R' and R" are independently C;.s linear or branched chain alkyl, or a

substitutedor unsubstituted phenyl, aryl, alkoxy or aryloxy; and
X is a counteranion such as choride or bromide;

with a ketone having the structure:
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