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far the fomlablhty of epothilones. While the naturally occurring compound

epothilone B (2b, EpoB, in Scheme 1), is a potent member of the epothilone family of
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).
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20 In light of the promising therapeutic utility of the 12,13-desoxyepothilones, 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

25  develop methodologies capable of providing significant quantities of any epothilones or
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denonstrated by a reduction in tunor size. | gur %
eshgation phcdqeapis DO3). Kigererubdghows the therapeutic effect as
demonstrated by a reduction in tumor size. Figure 6B shows photographs for the nude
mice (one mouse each selected from the control group and the treated group) taken on
D25,D31, D37, D43 and D52. No relapse was observed on D180 when the experiment
was terminated. Figure 6C shows changes in body weight.

Figure 7 shows the results of an experiment in which nude mice were implanted
with human T-cell lymphoblastic leukemia (CCRF-CEM/Taxol) which is 44-fold
resistant to Taxol. Tumor tissue of CCRF-CEM/Taxol (44-fold resistant in vitro),
50mg/mouse was implanted s.c. into nude mice on Day 0. Treatment of 6hr-i.v.

infusion started on D8 with Fludelone 15mg/kg (1) (n = 3) and 30mg/kg (A) (n = 4), or
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F igufe 16 shows stabilization of microtubule formation at 10 pMdrug.
Microtubules formed in the presence of 10 uM taxol was defined as 100%. Tubulin
from bovine brain was a product of Sigma. The tubulin assembly assay was carried out
according to the manufacturer’s specifications. Tubulin (1 mg in 200 pl) was incubated
with 790 pof buffer (0.1 M MES, 1 mM EGTA, 0.5 mM MgCly, 0.1 mM EDTA, and
2.5 M glyercol, pH 6.5) and with 10 pl of drug (final concentration 10 pM). For

assembly, the incubation was carried out at 35 °C for 40 minutes, and for disassembly
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arre
Fludelone and dEpoB (125 nM). At different time points (1, 2, 4, 8, 24 hours), the drug

was washed out, and the cells were continued to be incubated for up to 48 hours. Note
that with as little as 1 hour exposure to Fludelone the tumor cell numbers progressively
decrease with the majority of cells undergoing apoptosis at 24 hours whereas with
dEpoB cells continue to expand.

Figure 22 shows a-tubulin staining of RPMI8226 myeloma cells. Fludelone
appears to stabilize microtubules and greatly increase the microtubule polymer mass at

an early stage of treatment (at 12 hours with RPMI8226 myeloma cells). After 24
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Figure 26 shows the experinental design of syst
for eAigriead’ Hhgvisicell nghf@ﬁtlon and IC50 (the concentratlon for 50% cell

inhibition) assays. Cell proliferation was determined using the sodium 3'-[1-
(phenylamino-carbonyl)-3,4-tetrazolium]-bis (4-methoxy-6-nitro) benzene sulfonic
acid hydrate (XTT), which measured the conversion of a tetrazolium compound into
formazan by a mitochondrial dehydrogenase enzyme in live cells. The amount of
formazan is proportional to the number of living cells present in the assay mixture.
Each data point was the average of four independent determinations. The IC50 of
Fludelone is about 7.6~36.670M and dEpoB 36.67~61.34nM for myeloma cell lines
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Saﬁ’ dEpoB i s about 90-100nM for these stromal [ines
a conparable population doubling time with tunor

| i neSigire@Irshowd e minatiéhes Kludelade afd dipoB wﬂleémmoﬁ@d cell
dEpoB concentrations on cel l 10 cycle arrest.

CW@ parae. RVIS206 sy clpsnicalilings were H9vd. e%ﬁb%?ﬂqcs?tr%wn&f
e T e T et

3EI2Fuheis3ot sliowms. t he Titrati on of FI udel one and dEpoB

concentratjon on cell ycl e arr 226
cel | Higtas Lo dewgxin Al Seminesribe ‘Eﬂ% igh ool 2 carty

ST A B

feing tlreenﬁe:k te tevaitdir exflet of Me plaimai mgnhnane hhe@AGexgoeinng to the

IR N T —"

| bflﬂ(ﬁ%% gﬁ?elh £ha thﬁ%fﬁ’rﬁ r P§adidain® tolcBRs Qitﬁ%ﬁﬁosed PS. In

ere XPpOSI PS to the 20 external
cogjuhctiar wih wvntahahswrmlch Aﬂ?}emmo MtimnycBH738RAD) Saining dead cells,

fisaendt, phosphol etds.. b dlag motel \ERal eSSy o
BfFs eittfer enter apoptosis or are dead after 24 hours treatment with Fludelone or
dEpoB. Note that X-axis is Annexin staining and Y-axis is 7-AAD staining.

Figure 32 is a DNA fragmentation assay. A major biochemical hallmark of
apoptosis nucleosome excision from chromatin. Nucleosome excision is caused by
endonuclease-mediated digestion of the exposed DNA linker regions between
nucleosome in chromatin. Since the 180-200 base pairs of DNA around a histone core
are conformationally protected from digestion, this endonuclease-mediated nucleosome
excision is observable as a DNA ladder in agarose gels. The data showed that typical
DNA ladders were detected after treatment of RPMI8226 and CAG myeloma cells with
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conjunction with a vital dye such as

7-am no-actinonycin (7-AAD) staining dead cells, this
weazs@ysad2bows to identify early apoptotic cel |l 8CT/TIS2005/006051

data showed that the majority of <cells either enter

apoptosis or are dead after 24 hours treatnent with

Fl udel one or 25 dEpoB. Note that X-axis is Annexin
Fiidelonk og dBPEB Yorrd Issi $hd ddvAbnplicted thet cellipgpiosis 3@indscea by

DNA fragnent ati on assay, A major biocheni cal hall mark
emthllﬁﬁéglﬁ@%%tbﬁ&@ls@é%B%Ewé&ci sion from chromatin.

Nucl .S | ; r

endotdl aadan S R RaL B yciaht and the oucome gl
epothiiene 0gighy tieetvent of disshdnatedEAGxetngmfomyelongimice The

the, 180-200 b ' f d hi .
dnio ShPw U rRsonaiol e P o Do R R o R i Friglt loss
vxgag ggggfgclb(fﬂ?é? 2@%&%&1@%@1&@ THERE s n6X i@t difference in life span

servabl e as a er in agarose gels. The data
bstvmer thithraxcated piithalEpoBiead cartdds;shonesiver, dsceteaetl with &ludelone

_of RPMI8226 .and. | | L.s with.8
shoe) RABSSRORUSSH0E FDOL e S rtiasr. £onsfol Akl AEPet Broups.
THe pl ot %ﬂ‘lﬁic@%{s@d inlr&hh eAfuavdstTatr, 6fd ni@PReteghdiates 300 Rad

I nduce epot hil ones through the caspase pat hway.
pEiogtoripje@Bos hDWA G ¢adlsal t er nati on of body wei ght and the

out c afte epot.hi | on 0o/ k t .
i ss A ddren R yRar ot A aroinaed /a3 e hnygloma mice
2B R¥K 1 hapx 1€ L0 MyeRImATtds efliRbered vaauic-AOFRIKSTugiod gene
significant body weight |oss was observed after 20

vekay injested ingravenonsly inthdhempyseeil yempnd theritcament syas slaged

i.nh life:spa bet Ny 0 i : oo
ety RGO S IR Pn oS B ol ey bR P imang on
Ry dheffigaihowedensbiolindhesseioel ivagesiaymidehantedi wikleeither

control and dElcl):oB ?oroups. .The nunber of mce used in
coniedl, oF SeprBhes Flusighonegigepesiivdywer e i rradi at ed 300 Rad

10 pri.or to jnj ] . O .

e Ve A Sl LA Bl Bl TRoR AN in CaG
x!@h@%aft atichaekd ¥ . ThkMlobsioAGhayelcenrated|with Elndelorehat

w th Luc-eGFP-TK fusion gene v\ﬁre i.njected . . .
significanb esiaasyd fumey RIRETRRIsEonsHhan (e frealgddifiygither vehicle or

LA i i $ Burden.
SRR Rl e B By RIS Lo L BAR (Lt Bnden
on 15igase 36 shohe aftbigatienssh budyl wetpht bidbihe vutveseeariceepothilone
I mages _on mce treated wih either B control . or 0B
@Pmeay B Plpertivel A gaEErE dpmsicd ThERERe show
| febfudd hOR; 6 dhTREWRIG! BB ORIV SSViOAl £
CUBRIAGR Lomple 115 B R0 chpap et 08 o) aptonsrow o
Ftudetorie-redtatinndet recdiveddeidoomahfdosagesol ¥ ¢leadet(6 8 ogdneusd, I.V)
tunor photon em ssions than mce treated with either
fi-cl e or 20 dEpoB al one. Tunmor photon enission

cor r k31,253 POl NSl Yatieht bl dIBiMAAIBAG xenograft myeloma mice

at day 18. The figure shows the significant difference of images among groups, which

reflects its tumor burden in the group.

Figure 38 shows the quantification of the average tumor photon emissions in
the treatment of disseminated CAG xenograft myeloma mice at day 18. The figure
shows the significant difference of images among groups, which reflects its tumor

burden in the group.
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Figure 36 shows alternations in body weight and the
outcone after epothilone (20ng/kg) treatnent of

woizess@sinat ed CAG xenograft nyel oma m ce. The PCOmIS2005/006051

show a simlar feature as Figure 33 in the first 30
days; however, the only survival group of
Fl udel one-treated m ce recei ved additional 5 dosages

of VeFpages39 Shodhs e tieBeat of diddemitRePOATS xerﬂg?&‘g It'ﬁyaZma mice

shows the treatnment of disseninated CAG xeno
The dgurenghopnsythe Bnages differeneeewhicbwetldchsgtumor burden in
L and ki fference of images anobng groups, which
?ﬁ réﬁtlrgsa(?}trgﬂ unor burden in the group. Figure 38
showsFighes 40istiivid the glimificafiort dilﬁhauﬁér@wtuhﬂﬂ?hot% QhfM¥ions in
mssions in 30 the treatnment of dissem nated CAG
AergmeRtof isserinpted A Gatenagrpit rayelame nficepirday 46 hBhesfigure

R sHh et Al ShEREHs (LB BRI B el 08 gmice.
2005/ E@tﬂlﬁ@@[f ﬂﬁﬂsﬂﬁ%ﬁ@%ﬁﬂ 5ﬂéyeld§h@11ﬁ@:f tg&t@\iﬂﬂﬁ Flud8lone in
treat nt | sS§e nat e xenogr af t elom mce
cqtingliogoviteloale Mcedrroted Witk Fludslges figmt der GivcaS, 20 meke,
%?@)ﬁirﬁdr\féléﬁetfﬁorﬁ HEPE 5 R A Is'clgg/mwéeg fv? Eﬂwsrh%ftre%ﬁeem started

gﬁy e 40 shows the quant I on e ‘average
enueryr 1 Qpdngt the ireages sireotakeri after 32 tdosagee af Fideloaé and 5 dosages of

AR S S B LG i s o
SighTREanlydéeRkasdd thbEBudER HPSOtR ?erﬂ@alﬁ \%nctl Eﬂ\%ﬁ%%gfycow

CAG xenogr af t r%ael oma mce treate one 1 n
conbi figureo? iniataplas-bette sutviee cunve af eelenixehodeh fietENOMES CID-

AP 530, R e B 5 PS8
GAardel€l ahQ nfibe daed QitAEpbBRAISIRERS R &a&ﬁe,f%ggcg%ﬂg% &Ejealgl'lguse

dosages ,of Fludel one and 5 dosages of V\

which flied i AP dpys 61 nire teatedwithdigudelane suagivetl) beyomd Sofdays.
threexnj ce i ani.fi cantd y,,decreased tunor burden

in bzl%‘b’ 594”}1”5?%‘”3#1 aﬁ%\g@}{seogpél[lgp%;gp%h_ Figure 42 is a
Kap! affigivki 4 shous the/égotldlohe Sndifced BURMSPBRRGE Bldo8ing of caspase

%AS&D mce wth CAG nyel oma cells. Control mce
j i flpma gelisaglovipg an increpsedl Akd rlegvediforicateasphsesy with

‘ﬁﬂgt ] gated with dEpoB died within 50 days.
EX erg%t&?g{rﬁrgge nouse which died in 70 days, all mce

t r eat/éigunad 45hshbive diatminehistothdnviedl! sidigig e CAG #8¥%Foma cells using
?&%u({]e 43 ;4;0 t he pat hways of cell apoptosis. Figure
CAAVEhERMR A a@%@m shawang aidertesnic ape petdisirge calization in
bOBES ST § Ao fAG ma cells, show ng
aEnﬁti%ncr egge ﬁézgﬁzﬁgg\ﬁggﬁ?or meg¥ caSpase 3 wth
Figure 46 shows Immunohistochemical staining of CAG myeloma cells using

cleaved caspase-3 antibody, showing cytoplasmic and perinuclear localization in
apoptotic cells (low and high magnifications are shown).
Figure 47 indicates that caspase 8 activity was increased after epothilone
treatment, and that this increase can be inhibited by caspase 8 specific inhibitors.
Figure 48 indicates that caspase 8 activity was increased after epothilone
treatment, and that this increase can be inhibited by caspase 8 specific inhibitors.
Figure 49 indicates that caspase 9 activity was increased after epothilone

treatment.
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20 drug treatnent tine. Figure 45 shows

i mmunohi st ochem cal staining of CAG nyeloma cells
woosgs4nbkeaved caspase-3 anti body, showi ng cyPpoplua0us006051

and perinuclear localization in apoptotic cells (Ilow

and hi gh magni fications are shown). Figure 46 shows

| mmunohi st ochem cal staining of CAG nyel oma cells

usi ngigu2s5@ bhﬂmﬁnlmpysﬂ@aiﬁingmf 0&6@343 eeltd ingubated with dEpoB

t Qpl ' I (] t Ll
optiBlons G Abenbert magset PERETGHR RS oRbiing EERG fsned
o&t7an'drhﬂh&aﬁ Qﬁstalhﬁhtg WASRASEMEd. as&ud/ar%a/ rmeme GERBRAYntrol and

after epot hi l.one ™ treat ment, and that this increase
opanarbaaraprﬁsﬁmis e thsatadegrpas eThere p?em ¢bmousnn¢1baaed regoptosis of

e 48 in es t ha aspas.e
n?‘ﬁ %3 ep%etuﬁ i gh%‘ gg’efllog 8? n%;hc(sure tﬁ gmt%g?netsm s
i ncr e GR @hch@s th8 M fRiches obapotidEmesen Bos-Bdig fiman CD34+
i nhi bitors. gure 49 indicates that caspase 9

cdl:sun\sapko;ay\ﬁmmtmr dheieds e significpat diffeisnee ok preggniioneellsio

YRGB SV EERT sy Bptelothdieateorilot i e RaiRey

dEpoBigyre Bb uﬁi@lzme 1mﬂueﬁ16@oﬁé‘1ﬁﬂﬁme96n p6©SRdlEg IfnaklCD34+
for 24 hours. Then_ drugs were washed out and annexin
callssingoloing dowatiope hereri 8o siegiticgniadifigroneppiaragenitor cells
vehi.c ed
YRR B RO o B R B GRe ERURE S e

non- gy@lre 69 shovn@ihe @Eﬁépeu@le |eff60t¥\fagdlnsi hieer drup e¢sisoaht (hﬁman T-cell
exposure to_ epothil ones. gure 51 sh ms th influ

Isrphobéashr leokemiadrCRBri-RMd acHExaliFaAe ppecadachitaxel
(&?ciy%é{éﬁt%gzt "Ff?é} V&Q Q6% 1513?9%@%&9 l'tfeg erﬁié ﬁésﬁ{}c@ﬁﬁtﬁ(ed body

anrtér ' cer eva S co
v&gﬂmﬁ&n&mebetmeen controls and drug treatnent. Fi gure
52 shows the influence of epothilones on non-cycling
human CD34+ 10 cells in colony formation. There is no
significant difference of progenitor cells eval uated
by 2 weeks colony formation between controls and drugs
treatment. Figure 53 shouderiMgIoNser apeutic effects

f‘gﬁL”t S P e e e

| it C?%b\%%’ét?ialﬁé Qé’é@}ibwin%éré dé&fﬂ)bel&ki ersr Mz}ﬁogag of this

or all treatnents rdglte mar ked body
idventien,ghe clnbaucaé abaamntmmddnﬁﬁezd\@ acCerdan¢awith thedatigdicoFable of

BN N I TN A T
cBeLOMd FpREIfiRYERDDEN RbufstrS generally defined as described therein.
Additionally, genereﬂ 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
ordinary skill in the art that the synthetic methods, as described herein, utilize a variety
of protecting groups. By the term “protecting group”, as used herein, it is meant that a
particular functional moiety, e.g., O, S, or N, is temporarily blocked so that a reaction
can be carried out selectively at another reactive site in a multifunctional compound. In

preferred embodiments, a protecting group reacts selectively in good yield to give a
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i nvention, the chemcal elenents are identified in
accordance with the Periodic Table of the El enents,
woABswssReon, Handbook of Chenistry and Physi ceCTS82005/006051
Ed., inside cover, and specific functional groups are
general ly defined as described therein. Additionally,
general principles of organic chemstry, as well as
propetdd dubstrate ettat Grsdble ﬂu&herprc@dsdtﬁsreambnsme 1pmtectty1g gaowp should

d bed Qg
beslewtivent imn 8 e BessbRe L Rsaediht et e agusterhey B oris
re%g?ﬁtg Rt a8 f“&%]ft"‘%g ;d?rerocrﬁ}éer' fﬁﬁ&\ﬁ%ﬁfla%%shﬁfe SrfteBiih 2 %oup forms an

erence. e appr eci ate one
egsfily sepathbiadgrisdtiviel(miore pm&r@lﬂy withatt thh gessyaticneaf] n@w stereogenic

nmet hods, as descri bed herein,. util
C?fﬁ%ftsb ol wPseyes By s ok phEGEGmAl Bt tpvoid
d fey cﬁ' rBactioh, IAS d@?&ﬁ@& héRat oi‘yg"e% Rafdr] SHbgdn, and calbon
tncti onal noi ety, e.g., 0, S or N, |stenporarllg
phitectingdrewpstrhat beautilizadt E@mplaanpxb@ec@ag giowgs aigtdetailed herein,

sel ect | ve at ano reacti

bR Y 0l 6 aBP R B ST kS p PPl Ringendid g b timited o

tﬁ%rsé’gﬁﬁédt g \%%5@48151%@64 VarR B} ERdddURInyl ddui ead pydt@dtﬁhgtg@oups can
a 11 5/ 084222 PCT/ US2005/ 006051 E rot ect ed

bs mebmlnlyad@tnﬁhémsmg tlsq @h@lve ctitsripgad pHbyakindbe metiodiob s, present
th .
nixvl;(relag% dAngI%IJIOB Eﬁyl oq%ctkflgkﬁsfgﬁpesga:rée %(&Jcﬁg%{sﬂmﬁ&g&we

delpd 19’@1%&1151@%9’@’(1‘1%&31 Thikd HO. GREen@ T WG kind Néut@,tIhGr Eds John
funcational grou the protecti n% group forns
e

Wiley &ySangplewbdl c@f) i d99% ahq &pirg PRI P%waa@rfthltwa&?rporated

bt he generatl on of new stereogenic 5 centers); and the
PR ng group has a nini num of additi onal
f unctri iabé ppré@atad diadthefoonipbendss ad éscribed ]mem; mAay bés

SRS NI 5 GUD A BRI P Bt e Ity 0 SSRRh e tem
SREFEE I RO ALL L el AIRHEAP or IR Rlbstidents

€ appreciate sent” i nvention I s not
dofta@ivdanl forenubes dfithis ieantion, reﬂeetndhp refflaetiengoifrydoygen radicals in

BRI SSHR® PO el DU PRAGHIER S BRH e sl G e
p%%ftfoﬁ i n? El%ag Lirbdidi® ‘iiﬁleybet Q8 stiied Ap iMoot ¥BaP bRSfibktituent

I'nventT o t1onal a variety of protecting

sgleoted Sromn e spexsfied gretp,ithe $ubstituentingebe cithen e same@r gélifsrent at
Synt hesjs" Thir 0

48 PR AspFRpeErsgiraerReEr i TogbhepRlated iy jaclade al

ﬁ?ﬁs@fﬂess@fsﬁ%ﬁtg bt @1" nild %B%B}éuﬁdkc Qh ﬁ%@ddﬁﬁpedwthe permissible
erence Epr eci ated that the

smbstytoeisl nclusis adxecémrande:dclioe einahedand m@rm@b% tcptbgexsdic and

wi th any nunber substitue or, f
e e, Apmate At afireht Pt als bEOEh R SRnrounds, For
rg&%g 8 inbBRidnShéteroahisanah Aynitroperi@by havehydrogen
substituents contained in formulas of this i nventi on,

subftinents andier anypcawisibin substitgris ebeigapiggpmppPEngslesggibed herein
@bﬁﬁ?ﬁs&%ﬁt & uﬂﬁlgigs :?E}hg eEeéc?a%rﬁgl F\?lfthe@mﬁpee ﬁhg in%gntlon 1s not

intended to be limited in any manner by the permissible substituents of organic
compounds. Combinations of substituents and variables envisioned by this invention
are preferably those that result in the formation of stable compounds useful in the

treatment, for example of proliferative disorders, including, but not limited to cancer.
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20 position in any given structure may be substituted

wWith nore than one substituent selected froma
wepersioBixe group, the substituent may be eit hePCThis2005/006051

same or different at every position. As used herein,

the term"substituted” is contenplated to include all

perm ssi bl e substituents of organic conpounds. In a

Theaath as4et, as Ll leeding mefebibly referbsd d:drhlﬁcﬁin&s inedhybesess

acyclic_and cyclic, branched and unbranched

s&a&ﬂmj syldicicat %@il%ﬂﬁé’t‘@iﬁb‘?ﬁy@d1 wehich mgideindhe gegrity of the

[ [

T B b Pl A ol APy T sufcient
penbdog’emelmbe lnsafel foy trequeppsesddiailddthestihs and/ or any
perm_gsi bl e substituents of . or c .conpounds
FloscriSderh SAGIATC b E??dé’ﬁf‘il%fl‘aa‘c“#é Bpsh eatwpied apd upgpdurated,

sHeioRt %919{7% Lﬁﬂfﬁhﬁédg%smhw' c%ch@‘b‘??)%%&?glﬁéalfbﬂ%tlc hydrocarbons,

i nt'ended I n any “nanne
e chissipbibeallyutubstituited nrith afe Qrmgtzm |fm1c$i©nalcgrpupm d'ss. will be

BYEIRE DB s bdpEpEn Py Efsee Tiendoy &R onsplude,
Hub & do® llﬁﬁfeli%‘ Byl Sﬁlﬁ&iy‘? a‘H@Wj’P 'é?éi%al ?FEWloélHeﬂy'I‘ @nd cycloalkynyl

treatment, for éxa ferative di sorders,
meietiesd |"J}hgls abmsechb@rem; thetterm ie@kjd mpéutdes x’Qarg\m b1anched and cyclic
@35/ 084222 P%/ UsS2005/ Ot06051 t % stta !

& HWePe ePBt JB " }oé‘faé’PEest o} Oé ‘?%88%% s %‘?‘Fl a3

‘ﬁlk“eﬁ 33“a115}1n§'b1 bid theSike! IFaHBEINOLE) a8 ukQVhdrEiAUha edritis CaREr,
V\,h rralntalnthelntegrlty of the corrpoundfor a

kaeﬁylc’ ‘@lleynyE mtmflllﬁueneompﬁsw@@ubw@f@dan@l unsubstituted groups.

f f L L, Of
RSk BBt of st B e L PEAIRE, Bloshd Wiphaiee ator
&jsqbﬁilﬂccacyc% subgflutee, rLﬁisiﬂbstlltLﬂé“d %@aﬁf@h@@bﬁurﬂﬁéﬂd:h@d &dving 1-6
unsat ur at ed strai ght chain (i.e., unbranched),
OQJF boR@kEes. cyclic, or pol ycyclic ali phat| C
h d t I ' ' .
D SFLET Sl S URORL Bl B login

1bVen®10ﬁ cofitaiar 4D 0 aliphasiks chﬂboh Iatdnhse Ialckitain dtlicp kAbb&iments, the alkyl,
intended herein to include, but is not |limted to,

allamnyl, ands pikyayl growpseplpyeddy dheoaveation C@V@nrbalté@hphatwa@ﬁﬂoon

AP R R, (RO g v

thé kmbntgﬂmqn&m A8 ambmgcmbomatnmn ln still at;hpﬂ e:rﬁlsodlment‘s,hhé alkyl,

ene ic.t rns such as kenyl ‘al kyny nd the
f apd, p %}‘ B PRDS %ﬂa%%dnﬂﬁww lwnta& hn$ aﬁ@ﬁm carbon
atﬁﬁiﬁ?xﬁﬂ QR nenisPAE ol3F alhcb, SRE AR e P bmployed in
thﬂ:’rhlvelmt[mrﬂcmtalmé 4mhbd‘e&oms nJllustrabiver al gphbdyd g‘ro'ups_ thee thchuale, but

SSEBeA R O8RUBAE PSR BT AvaHaH: BPPRYh SHONyY, -Cr-
e A T
n-pangylf $ecrpentyht mpenﬂ;d,zertqjentryha:yclopcx‘aty]b e@Hatyelspentyl, n-hexyl, sec-
h%}%rrlt %Ircrllol%txyfr Cﬁntc):ygi H&yﬁ 01et1es ami h‘l% 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
groups include, but are not limited to, ethynyl, 2-propynyl (propargyl), 1-propynyl, and

the like.
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al kenyl , and al kynyl groups enployed in the invention
contain 1-10 aliphatic carbon 20 atons. In yet other
wenzdsment s, the al kyl, al kenyl, and al kynyl gCcoms2005/006051
enployed in the invention contain 1-8 aliphatic
carbon atons. In still other enbodi ments, the alkyl,
al kenyl, and al kynyl groups enployed in the invention
cont athe témﬁ“eﬂk(b@hﬁbﬂ ‘&h@ancrib’rhs ust¢ i einlrbfeysfo AAtalleN group, as
enmbodi nents, the alk kenyl , and al kynyl groups
petipoedetind, atifebechipdhe P%Iﬁnfclﬁﬁlﬁﬁlilﬁf moigtyc hrdsigh aatoaﬁsen atom or
I
tfrllljoi.lglfﬁ Elﬁ?ﬁr él?({lﬁ ![1#J Qé':}{alr? el%f;?d‘l&%ﬁ%?ﬁ% la!l&g %ﬁ)&ﬁ,coﬁﬁ%}ség%(?c{dﬁ)ahnc

exa
cathopratyd. In&}tﬂhlﬂmtmyembOdﬁlrﬁrts d)a}illoﬂrgia@;ﬁ conddihy/1-10 ahphatic

n- butyl, sec- butyl I sqQbut yl | obuty

caghop %%1 dByel pther ﬂnb@awms the a&ij ﬁi) sﬁpyl %@@@ﬁmgroups

P . I I

by IR I imy EAfRRBAAY |6 G URAARRL I SIHE
etrﬂmdiméﬁbs, thehalkyl @glap mntarayl-lﬁeaﬁphattmecarbnn atome. In yet other
q?q%qﬁ{nléeéllflste, ghe glly %Q glgsg 8—%@{11% %dceaﬂ?ﬂ?)g%%%% er':l(l)lgples of alkoxy,

: | 5 -

RO oo B 20D s rop i ik oy, e
Huiaxiyt mbpentpxgtdmylmylhe;onyp Emmlply:s of Iﬂnlqalﬂarl drydlyde, but are not limited

(et D e iR PrOm e SSoRTony Mgy prout i i ghg Wie

as usgf el eellkbrlﬁlﬁfrﬁ)" Sreifeii’s 81 g’i‘b&;&’hav%gi’ﬂhﬁ strAstuRl RHPUMeYein R’
defi ned, attached he parent” nol ecul ar noi ety

is alkply ghdefmed*wgem ht mmamembddnm@gh the sllyF group comtaing 4-20
t t | k 1-2
Ghih b kb Sraimoindt pitodth® s5e Bk Budo flbing 1-10
a'h?ﬁatﬁﬂ dalonafGHY WO othes eébé(ﬂn@his%@taﬂ@l SnlletiyDARd alkynyl
In yet other enbodinents, the aIkyI Ikenyl

gawn)sm@m:d iy t@upgent@mp@tﬂéul -8 wliphasici cavkontaterns. cretidl ather
1-8 | ar.b b1l .oth

BieRndl S aRRs MRS lrs afld o Bomp; ot ofher
e@ioldinendd, ﬂi&alkilrgw@ caitding 1-4ebhsiceRibdh atdis. Ekiﬁﬁbles of
a3roup contalns -4 aliphatic carbon atons. Exanples of

fyiaamijio inglygey bwfearb et léméedw@s mefhyilangigos Ghylgmines jsp;propylamino

aﬁﬁ'ﬁ?e?(ﬁ% pr opoxy, i sopropoxy, n-butoxy, tert 10 butoxy,
neopentoxy, and n-hexoxy. Exanples of thioalkyl

i I’lﬁ | llBibﬁle dxumpwsalf lﬁbstﬂtlielm'tst(ﬁ’dhe zihlb,VﬁmEéd‘ILUeg hllphatlﬁ (and othgr)
et thi o, propylthio, isopropylthio utyl thio, an
n@fﬁ@fy 1459¢ §OTMpRHn é’rf e 1&VWI°&#I1?IB%{ e, but @e Hot lém&e‘aF%%Iwha ic;

R oS A L A o L AR Ty iRl Qi

hgtevogdkexynheteroarylexd0 alkylthioh atylthios detonmallafthivs heﬂemarylthlo F; Cl;

£ hoBH Sbrabi Creat bbb Thc éﬂf@z’rﬁfﬁ?{ e HerBROR:; L -
cg%‘lé% YRR O REC O, CONRON OGesIRELIOYR : SRR -

he I nventi on conta| hatlc car
N(Re)rs- S(DDERSI -INRX(GOMQ{ wheminccireetustentdheld }é,l llnsibpegdembf includes,
bat {]stn%lt mlted ?o ahpﬁ’aﬁ eteroafllglatlc aetlrgfnflétellfore]u}[l,e :Elry%tllpyiror
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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enbodi nents, the al kyl group contains 1-4 aliphatic
carbon atons. Exanples of alkylam no include, but are

woaabosiossm2eed to, mnethyl am no, ethyl am no, PCT/US2005/006051

i so-propylamino 20 and the |ike. Some exanpl es of
substituents of the above-described aliphatic (and
other) noieties of conpounds of the invention

Adiitiorche exdhty[ﬂew@eﬁahﬂy applicaBlet @bﬁith@h@ﬁﬂe(ﬂlustrated by the specific

het eroal i phatic;, K aryl; heteroar r¥ll al kyl ;
draeits shovayin the Fxamgles ﬁaawrsﬁgescrlbﬁé &iclhl koxy:

hot ol BersT ?1??‘1&“@*8?“ e S e T T
m&ﬁc@ GFiBolyeﬁ-l-lﬁ;ll’zzqtem@dﬁ@—poly@dﬁaﬁﬂ-ﬁ)olyﬁkﬁwﬁhc unsaturated

v1ng@f%(% %’14 cg%)&)@jc%ns cag] @%Ch m,qp%% &ﬁsp&uted or

MQ@Jsﬁhﬁed? SREEHE iR, Bt & fg nbAGRENGE R a}lc%(fgh@gfe%&%}y

but 1s not [imted to, aliphatic, hetefo
rmmilonedl gitbstimdanyd, j.c. aﬂljtlsab:ttyue;ntmecitdzrbfoe abiplraficahddytigs, or for other

S R yelost Besote sk DRyt Hedg T Siait iR Smpound. In
LRgaHIRdiRkeY6f B8 gretﬁﬁ{t%\'f'bnﬁﬁﬂ Qey18 wisisitd thﬁﬁlloo br bicyclic

unsubstituted, branched or unbrariched, cyclic or
catbpeydlis, ringraysighehaying wrdWOtanen@trqmmgsnnclh@ng,rbm nyt limited to,

R4S, bR P AR R P kA s 0B B lpscertain
RBbAlSEROSf 06 gﬂa@ént iMekdtibh,an8 ter@x Rk @ y10f asdRB@h@kiny refers to a

appl i cabl e substituents are illustrated by the

cyplicarpmatic eadisd hang Sroghibyto; ten tihg aExesASvech pra ring atom is
sgﬁg’r{éa 'ﬁ%‘fr??/r@reﬁldq\l éepo ﬁxn ecgr%vb %at&%% atdaf;ﬁy)nal h%?eqoatoms

isdepeadently Geliected ﬁ%hﬁS @yeﬁidIN anﬁQhélfbyl@illhlﬁg riapdtoms are carbon the
pol yhet erocyclic unsaturated 5 npieties having

regfiedldichig j9ingd 1othe sesh ohthsraolgcule siarang ot i g ﬁa@sab%wh as, for

H{ﬁﬁ ré%cgq ;ﬁfrazn{fﬁ dﬁ%ﬁﬁfdﬁrﬁ{l{ﬁ%?rroiﬂéﬁ%?%d\; nusﬁdbqugrluﬁﬁazolyl

axendlilo mdxa&bl}&tthiadiaemyﬁoxadlﬂolyltﬂi&phﬂb&tﬁut@@hh&mohnyl
reci tﬂid for_ al |$(2at| c noieties, or for other npieties
ispdugnodiayl sedithed resultlnglntheforrration of a

st ablI?WﬁPH@%éﬁ‘QCl&t!ﬂ@ thaf E{yi Qllxcp? ity cl)ggdﬁho &ﬁaug{ﬁg bicyclic aryl

present 1 nverntion ary
ghouqysg barchbelihsabgtinted ot substifutegl, smsteﬁmd’mammgn ardudes rdplawement

romati c_rings includi but not |limte - phenyl ,
‘(\}Qﬁﬁt Wt thrgee %@ﬁmfgﬂ%gﬁcirﬁgw atppg Hheyeon Piene Adgnt g aty one

ok Rorb b fre fbﬁ\gﬁgg@r@? qﬂae&khgpﬁfu,t ﬁoplflmﬁgc?%f:’ hag?g%c’;

I nvent 1 on, eteroaryl™, as use
hetfrealiphatic; arylchatéroarygraoytaliiyts hetedoarplhlkiyl\aikogry § %Ir@hleyj ve

to t ato ch o el ect.ed
hefeasaTap 3o helerar s alkg ngh e G0 ARG SeBraaraitiG: F; Cl
lﬁdfi' U}Pnﬁb h_@q@r %Q@b@@' “egrnSndenory -ealenisd; IGITJNHZ,
I<f e rémaining ring atons are carbon
@]EﬂixSOZC&HI fQ(D)KgI ﬁ@zqR}D,n@@N(&x)zh@@(@s)Rx,o-OQMxnﬂ(é@Nﬂéx)z,
IWRX)g, r§/(O?2Rx X(bB?R Rerein cach occurfenge 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, and wherein any of the aryl or
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exanpl e, pyridyl, pyrazinyl, pyrimdinyl, pyrrolyl,

pyrazolyl, imdazolyl, thiazolyl, oxazolyl,
wozoewambyl , thiadi azol yl, oxadi azol yl, thi opheayius2005/006051
furanyl, quinolinyl, isoquinolinyl, and the |ike. 20

It wll be appreciated that aryl and heteroaryl groups
(including bicyclic aryl groups) can be unsubstituted

lwte@éh’@ﬁ bidstituests dekeiel réb@éba‘iﬂlfeiﬁghh ARy HRGLY ﬁﬁ’ted or unsubstituted.
5}acenent of one, two, three, or nore o

Jditiond gxamples of senceadly apph@qivéméaﬁtﬂ:uyenm arh 11%[syratedé)y tlae specific
%ﬁ‘%@%ﬁ% o R DR T B A e i 1,

het erDias teim “aydtdalk |y, as U3ed Béreial peferk KﬁéCiﬁ@th'Qéf ?roups having three
aryl oxy; 25 het eroal koxy; het er oar

tarsyvqrh p@ferh@véhlsamﬁmcmb@n e r YU %pletqypballﬁls igtlude, Bt are not

lk%ﬁézc&ﬁ%&& %Ob%@ﬂgg%ﬁg‘s Cyc&%ﬁﬁ cyclgg%gg an the like,

whichy( i) Hie caRCOYtRer, ahphm%loah@‘éﬂ‘d(dibﬁe?ercychwﬁlﬁiét?es may

RR( CO) RR wherei n_each occurrence of

én?é%ﬁ%mw %‘c‘i\’kﬁ’a gbstitugpis ipcduding, buf apt limitedto ahphatlc
lgett%/r?ﬁlﬁ;hhﬁc atxlﬁt ﬁ)’g#}g{% faﬁﬁy%f e¥<{roa1gﬁ l%l a‘rill@él araf]lmiyh o

I&Itmpddhd)x;c heﬂeaiaeyloajf,l aﬂtyithna; ar)dglycb aie’zegéaékﬂ’éhlo heteroarylthlo F; Cl;
B K, BB 0t 2R DR 2O A B e -
B e R O S e R e e OB R -

Hg@:xbzl; eHOYIRxs tIgR;t(CO)megendmr:h 36&:11?233/&1? deﬁdbpn“rﬁbmtllymkeludes,
: IL ted.o t itiona es

g %ﬁq?i% cfyO.Rhr B Roaliplics vk betoronrel, ATYIAIAs o o
&Yerbﬂ?laﬁ@? Gkaﬁéréin 81808 B Bfﬁthcs H&%al1ﬁhattﬁe%§?<cﬂ1§ﬁ &5

are “descri bed” herein term cycf
hmaarﬁlaﬂéfll Blubstlefeatssdescpdmdfabc\ed dngl Heoeig noaypie sluhsntmgd or
thr n_car bon

1tut:§i[j CF %‘EPD c%,c? I}F}:qpl[?ggcltlog @r)télg wherein any of the aryl or

Heltdi‘bdrgﬁsu‘bgltﬁé’lﬁk Q84cABYd abF¥@h@ lﬁé‘xteﬁl maf ¥6 s@RENIN or unsubstituted.
cl ohexyl; cycl oheptyl and the like, which, as In

Adtitionsd examples hf&enatalllmIﬁaplﬂ@bld’ﬁ@bgrtowhtswm@ﬂlwtratsd by the specific

rcyel ic rml ti nall be substituted
FRRD G ORoTRREL FRemtR e B e phfiTea <o
aI | PhEHel t6im “WeérBAIRFHEN Ak Sod [Adth, ret@d R Afphitic moieties that
{Ialkyl heteroarylalkyl, alkoxy, aryl oxy; 10

ataet ond Wangre oREEwY: iy blipgern |phy$nhhms orarlyzlon Ia,toms e.g., in place

Jﬁ%&%oﬁ . ik oaltlBh 08N st breuidbied, Witiqushed Gplic or
acHRNINY; includdR2REREH3Nd uﬁ‘@@r@éd he E%% fsuc_hgggl 2 helino,

- g%iO) RX, - OCQ2Rx; - OCC (1 2;
19 (heczj RIC @meerr@ame@b%rr@e@uhqt@ﬁ@l@ hgtic mowtma @rfeawetﬁuteyl by
ol | i A
g(%tbgr og)l% re'gheg?{nghtso ?1]% H{Htr% rggtg% %Vd% gh ctpere%l} witlg one or
mﬁéemmai@gllﬂdlkddhg, bMﬂﬁbElhrmt@mw eﬂnfphélitﬁ haﬂetdaﬂi@hdttfa, aryl; heteroaryl;
e1 ?ro%l i phat.i ? aryl al kyl , or
arylalkyl; heteroarylalkyl; alkoxy, aryloxy; heteroalkoxy; heteroaryloxy; alkylthio;
arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; -OH; -NO,; -CN; -CFs3; -CH,CFs;
-CHCly; -CH0H; -CH,CH,0H; -CH;NH,; -CH,SO0,CHs; -C(O)Ry; -CO5(Ry); -
CON(Rx)2; OC(O)Ryx; -OCOzRx; -OCON(Ry)2; -N(Rx)2; -S(0)2Ry; -NRx(CO)R

wherein each occurrence of Ry independently includes, but is not limited to, aliphatic,
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het eroaryl al kyl substituents descri bed above and
herein may be substituted or unsubstituted, branched

wonoasssanched, cyclic or acyclic, and wherei nPanygsed05/006051

the aryl or heteroaryl substituents described above
and herein may be substituted or unsubstituted.
Addi ti onal exanples of generally applicable

ﬁéfn‘%ﬁ%ﬁﬁnﬂéhtggbtr ﬂét@ro:a& l't“%gfa ddor%te%]aﬁ%gffcg &ng%%gn%of the

digphetie hefEbenlipbatin, ahyddleylpat h@manydalkylaabm@a:hthembed above and
hatic noieties that. contain one or nore

f t
%%?vgéﬁay @Lﬁ%ﬁﬁmeﬁﬂ FBYAL ltubq% El@ﬁelﬂfiskordmb@inph% pydicrgeyclic,
&rd9herkin 2R 3¢ ﬁle a9§1 cﬁ@l%ﬁi?&r B?tﬂuﬁlgé 8LRAb @%gllrs Gnd herein may

noi eti es y br anched, ranc cyc
leecynbkiitoteddrod unﬂdvlsuﬂdtéﬁds a‘tddl‘ammdzl emmplemsﬁagmemﬂy dpplicable

R R o Lo B e SR e o el St i ch s that are
&g@ﬁﬁ&ﬁmﬁ@g by i ndependent replacenent of one or nore

of the hydrogen atons thereon with one or nore
noi et T@s’feﬁhﬂ hadit remd “baloget ad usad hewdin efeaito pinatoircselected from

etero hatic;. ar eteroaryl aryl al kyl ;
tﬂ%qrg}eogp%p%ﬁ &Wmm F%L DCar yl oxy; heteroal koxy;
het erpigg t)éhﬂﬂdaloﬂk%ﬁ"d%ﬁd)t@s an Qlkyl grbhﬁ as ﬂ@ﬁﬁé@@do&M'ﬁak}h% ;one, two,
heter oaryl thio; F; Br;

alogsl@atoms@faehed@@aq and@@@amfredb@maﬂk@roups as

Rx)2 - OC( O Rx;
%%M&%ﬂw%@? ) * R ooy R
wher eTlre ©as Fhaeouydedke” ok “ﬁ%ﬂoﬁﬁﬂ@@ aslesdd HérdinGefsde®, a non-
but ii.s nat limted to, aliphatic, 16 WO 2005/ 084222

pemris2e0s/00d smsmbef?étré%| 3 psHyayle geaup) inchiings bkt limited to
Ly Bﬁ{r{( Xﬁrc:hc%ﬁ'?LE)r oa Lﬁg Ak 1x-x1¥g?ﬁe$%c{]r1%§%a9{ngtﬁ?ween one and

ary
thﬂ’.teéletmaieyd)rah kyilepemalbﬁtﬂ)i' tellﬁm&d:‘,frdamygé)ﬁ Qulincing nitdeken, wherein (i)

h ' bst i o d, b hed
b SrmARR RS byd fo.d GFUbi pesdbcind caphbmseHhsred targ hasio to 2
dd’ﬂl%le%o\ﬁlds ) ﬁl%tn?&%%ﬁs %Wlie&éé@%?ﬁla ik ugdé'tc{kﬂtﬁg?ﬁgp% oxidized,

and herei’n may 5 stltut
(Ag)dhe nibrogkn betervptoas maf ogtowa byl Heyquatephizeh Iah@ (1v) any of the above

1?seegﬁakg_stlﬁ.hl‘gtentsaelllustrbated b, t e specif g@
BENHEAESS BB A 15508 EERRIDE. fRateseaivediiszopislsg include,
8GRI ot 1RSI IRl D byAD8ind) }r)}ﬁgfdhdngﬁ Hﬁ?&ohﬁﬂe' n

refer to an at el e fro uorin rine
ibridaviolidingh gigicvidinyg plpeﬂ)azThud ‘D)Eﬂznildlh}all [saka@omdmyhnmmholmyl,

| kyl. ..gr.ou ef one, , or
ot bR R iaRe A5 ERBY o AT AR erbofinen! o
‘QUBIRhtbd hewerdeyclsaki &%th?@cy@&” g%ﬂpqg ABLdWidnd as used herein, refers
bronoethyl, trifluoronethyl’, and the |ike. The term

wt@éle@wbiaﬂqﬂ myheteropyclh etoelpoawdﬂfmd aleyeysbdtitueaddiynthe
T Sefueny Rt e ise 5 mboast A Fitrop gith bu

are not limited to aliphatic; heteroahphatlc aryl; heteroaryl; arylalkyl; heteroarylalkyl;

alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalkylthio;
heteroarylthio; F; Cl; Br; I; -OH; -NO,; -CN; -CF3; ~-CH,CF3; -CHCly; -CHzOH; -
CH,CH,0H; -CH;NH,; ~-CH,SO,CHjs; -C(O)Ry; -CO2(Ry); ~-CON(Ry)2; -OC(O)Ry; -
OCOzRy; -OCON(Ry)2; “N(Ry)2; -S(O)2Ry; -NRx(CO)R, wherein each occurrence of Ry

independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl, heteroaryl,
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15 a bi- or tri-cyclic group conprising fused

si x-nmenbered rings having between one and three
woet@rosa2ons i ndependent |y sel ected from oxygeRCTRISRG081006051

and nitrogen, wherein (i) each 5-nenbered ring has 0O

to 1 doubl e bonds and each 6-nenbered ring has 0 to 2

doubl e bonds, (ii) the nitrogen and sul fur heteroatons

e[f?béll@@ &Qfe‘ce%‘ﬁ&lla}kyp%vﬁ&‘élﬂ 'aﬁ? dr the(a'h hatid &efb‘agﬁ narylalkyl or
het eroat om may” optional |y be quat e nizé Y

Iistterotmyladlad sebstidudnis desotled] dbove ambbereimymipebd wbemtuted oa

RSP T PLGREARS, DL K 8 LOELA) o st
K&fér@é@l kbistiMlentsideb@de@ hbée and Hefdifl ﬁ?a?'He@hBédtuted or unsubstituted.

X 5er| di nyl, piperazinyl, oxazolidinyl
d i(lglzahexgmnpyes of genepmlbyi appyq:able suhs‘awmntsjarnylﬂqstlated by the specific

ot fj azoI d| n dr of ur n certain
STRARRERhOVEN t Bb E PARIGE 0¥ickives bkl o
het er<citelea”: ak @H@i h@em; ‘dhb fte?tﬁﬂ‘ ladbheleBrsis UGl €6 fiehn that a
refers 25 to a heterocycl| oal kyl or heterocycle group,

epsnpeanil hagatdpast ene elamsit isgtopg opghemisal Jomnepad aiéarhed to enable
ka'é&%{%‘iftﬁé’ f oxfiﬁ(?undt i ?ﬁell hfat%glg?¥p1£ gﬁr tgﬂgl%tg Be B8R, a)

er eon W are n
1b@tbpfcd@lbdlsp lwiiutlﬁmaﬁby kadidueties oelicahy 1s’ﬂpltc)ﬁe§,| 1hMl1d1ng, but not limited

het er.0a | k | kox 0oX al kox
oo R Moy Pbe BLooman I i ﬁéf‘éfﬂ@am? Re: ) immune

1Q%_1§ 8@@@( 11%28% fn{:b%%sa_l%m%&%y M ‘boy ;n%l;r)iés (such as

hdﬁk&&&(iﬂqy&oxtdﬁi(e@}iax prodﬁﬂa?cﬂe%c)table %R&)ﬂ c) edl6ied) IRminescent,
R(i}?ozm ﬁ ¥ - S( O) 2Rx g} a?l?
éPlé?r?rSCé’éte Ar %@9&%@%@@8 £ ViAl be; %@ﬁ@ﬁd@hﬁq lahels mepysbe

Bpb AR P bRRo b8 BT b E b BT HBRRE Mt

laolyogmlakgdtwﬂg ror hizdrectedstig] cd ltheydompduad ehat issingdetédied. In certain

SR BRsHS s s ol Rbbainels il for s irect
é]&&&éﬂbn@fﬁnt‘@ﬁn@l@&ﬁ&ﬂ ihtdtRAoR i %él%@%%l dé%ﬁﬂ (e r @&g{&%g the

or unbranched, cyclic or acyc erel

gploghilng Iblmﬂnng fietin admbqlin dmbsit Atuaeatysofdmswmphetszhbmsr ean be

and he bstl tuted or.unsubsti t ted., 5
AE@P t %E}ﬁ% P%Q Q}PC(G]éfﬁlg}(m (P%il%?ﬁrﬂolll'&g)y}l a21des or diazirines

t® liﬁ’t%éﬂe% df %B&e@r(_e_,' Bla%i'légf rat Pﬁot*ééeﬂe?ﬁeé R@&geﬁﬁs‘En Biochemistry and
enbodi nents shown 7 n Exanpl és whi ch are descri bed

Metesilar Bialogye(1883), Elssvigs einbterdaim), thehmtitecantentsadiniidh are

AP e b rio i S LSRRI Bt g, e
Iﬁi'(b@(mfﬁmt}t hseld @fn@ﬁif}ﬂe@ Areddf-, flbend QIEE%B%ZO&I% ﬁﬁ)@ﬁ‘ﬂh@éd with one or
| abel s typicall all into three classes:

m@@tf@ﬁn%nlnab@ﬂl@; inghidgig, bretynob Emitgdite Aczidee?, 3;6 %@Hv@mombenzmc
i $pt opes, |nclud|ng but not limted to, 2H 3H 32P
67Ga 99"' Tc (Tc-99n), 111ln 1231, 1251 1'9Yb, and

1s6ResPAdymérnTIhe terhﬁ%llﬁner%sﬁi@ed‘ﬁé&eﬁew'féﬁ it Gd)rﬁﬁos@ﬂion
anti gens, whi ch may bound to enzymes (such a

q@@?ﬁ@ﬂ%ﬁ@ﬁ“ﬁbﬂ*@?@d@s@?m Hesedplinrandweantheder @msSehnked of
r%ﬁe%%ﬁ unftd angﬂorﬁé%)%gtdma}l B'éqhg SIGES different. It will be appreciated

that in certain embodiments the term polymer refers to biopolymers, which, as used
herein, is intended to refer to polymeric materials found in nature or based upon those

materials found in nature, including, but not limited to nucleic acids, peptides, and
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phosphorescent, or fluorescent dyes. It will be
appreci ated that the | abels nay be 15 incorporated
woOonvw/o8ke2 conpound at any position that does neCT/US2005/006051
interfere with the biological activity or
characteristic of the conpound that is being detected.
In certain enbodinents of the invention,
RRRLRA kit 311]} Labgh | 'oﬂﬁr éxﬁb&ﬂﬂﬂeht% efle ki %Jlgméf fe®&h to synthetic
elucidation of internolecular interacti
ﬁulmhcng; swh as iamdegtadﬂﬂe golymets q:rrtxﬂm ppbmlelmpnamnal&nﬁ will be
bi ndi n ite.in at lin dine A vari et
BrbebPa iRels S5t by A8 akh soorRbaSidl
ﬁ@ééhpﬁﬁgﬂtﬁhﬁ ' Iﬁﬂerﬁfve@b%@uﬁc@,mﬁ@ BB dachdd &@E@lyn@f ic Slll_}|)p01'ts and
diazirines to nitreneS or carbenes Se | ey,

thhoeaygimemsheti nRuhifjeations tan 18I ewduetcd on yhemiid plobdee AAH used

Rfpofl iy i it i€ el e hieR s i fopelters, disks,

dapfIRFies) GellowWTitesd, haédlese @ddoﬁﬂTﬂb@rsof:elhﬂ@eltﬁuﬂlbb&fglass beads,
otoafflnlty | abel s enpl oyed are o- nd

h
q@h%zgegwemfdwm beg@ﬂo@tlon@ﬂmrosﬁ liikeéﬁ@ﬂbleBB’HPﬁW@le grafted co-
d
%8R5S, B Eyigh PN RS beRe el 1Bt o optionally

crbglihsd it ol MTIBIS ‘acrydSylethernbdaalng, aﬂ(i‘?él@is%)ai'@:l@s coated with a

corrp05| tion rising chains that may be open
loicsababionohesr, Grealardasskdt isdbe pitebacadize | teefieatig o

P QTR LT B SRR oF BB Loi
fegdtionpheyigery Heﬁfgetlitﬂlzbd! A emﬂlpqursshd S, is aSF entgel amino
herein, is |ntinded to refer to g ynmeric materials

maan%acqmpwgﬁ of &) dPolyalyese hsrhererbigked with &iygyleenzspmand 2)

aC| g@ I%tﬁ bt dggjd 61121 geritgé%%%%é %ﬂg%&f& U8 sBbfort because i

;Fl‘@iﬁ/dlﬂSéZ@ﬁﬁdtﬂ@ 8Qibrt fior ot inon-tehé peoff-behdt assayy, and iteidoamdergoes
nﬁ th tern1§oly r refersﬂg$ synt hetic.

‘B‘&P F%’e %‘E&lﬁs YeIs 5 fQlUSHS ) FEHSL- or ot her

polymeric materials. It will be appreciated that

pol ynmeric solid supports are al so enconpassed by the

pol ynmer s IMESGRRTION D& SEFRTAINVEBOPIBIENTS O SHEIIVEENTION

conpounds can be attached to polyneric supports and 5

t hus Iunefectc@nmcﬁwﬁthenéed ttmielve‘lop:m\rebamd cfiiertive camed thetapiks, the

on the solld se .éi us . ehgiq the frn1"solid

Rspbventien praxides pevel suythdic meghedalagintenapling peegss 19

R8rb&fcPes H&'vﬁ’)rgsa br OQ@Pdnbé @f bl%fogﬂapéﬁc%ﬁafrﬂng&fl@%lcilea%g{qﬁﬁ as well

plns solid bers, | ul ose beads, pore-glass

asi nqvcla:ogqiosmdqawithsuw mltb,etmdsl tbpnap@utaﬂ doynpositioss, |angd lesthods of

WLt h.divin Ibenz rafted co- poly beads,
?fb’?%/thgier%ﬂ“é‘ﬁ @g@pqsgltog% beads, di et hyl acryl ani de

bead SIn%?thﬁ%ﬁBdﬂuﬂi@nt@ rt%ﬁllvbﬁtmd:oﬂdﬂohnds are useful in the treatment of
N-N -bis-acryloyleth I enedi ai ni ne, and gl ass particles

@ma@re Cenainhcaanpawpds ofthe mV@nmn ghilbit cxtpioXisf orcaretvivsnbibitory
that .the.c

h
et ot P st bt bR ok 8 Mol Wi Y stabilize
TRab@biakdehiblies, ahbRr aBR® ERridMagdof dippearance of tumors in cancer

cell xenograft models. In certain embodiments, the compounds may have reduced or

pogf\/\nlllqers of the

minimal side effects including toxicity to vital organs, nausea, vomiting, diarrhea,

allopecia, weight loss, weight gain, liver toxicity, skin disorders, efc. The compounds
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reaction chem stry being utilized. An exenplary solid
support is a Tentagel amino resin, a conposite of 1)

wa 2pi3logsyr ene bead crosslinked with divinyl bereeus2@amdo6051
2) 15 PEG (pol yethylene glycol). Tentagel is a
particul arly useful solid support because it provides
a versatile support for use in on-bead or off-bead

[ .
e B S X BB fbe] Pty
iGErRsat KhdEBODE kMYt SnCeaFidieffidd¢ENFE.ON 20 | n recogni tion
of the need to devel op novel and effective cancer
t herapies, the present invention provides novel

@M'épﬂ%ésﬁmﬁﬁ&ﬁ'&d@éﬂ?}%ﬁﬁs ‘3ﬁﬁzp IRgrgscess to

macrocycl es havi ng 'a broad range of biol ogical and
phar r@‘omp@gxde af tlaanvantlpy incedegepogsdneitbt gommgdommada (0) as
éﬂ b ncg# t| VI ty, novel therapeutic conpositions,

Fges usi ng these conpounds and

conposi ti ons. 25 In c&®tai pXemhg®i nents, the inventive
conpounds are useful in the trgatneR§ of cancer.
Certain conpounds of the | nvention exhibit cytotoxic
or growth inhibitory seff r cells lines,
exhibit an ability t8 poly ' ulin and stabilize
m cr ot ubul e assenbl i e/}__a@d/ or d toshrinkage or
di appear ance of tunorg in cancer el | xenograft
nmodel s. In certain eRbodilent s’ _th€ conpounds may have
reduced or 30 mininmal side gffecPsincluding toxicity
to vital organs, nausea, \ m’gl ng, diarrhea,
al | opeci a, weight |oss, weighRsgain, liver toxicity,
skin disorders, etc. The comk@unds 19 WO 2005/ 084222
PCT/ US2005/ 006051 may al so easier to formul ate due

t o i ngh&einad) i¥aebstabd bi hnsubstitoieg bBAIRErbaY, Cat}fléllk 1
i ncreased therapeutic range, incr eased effi cacy,

apabienyl, @é@iky ,ﬂ@tﬁr@aryl@liwbd@tﬁﬂ@arblralhehﬂ, phh@moatyﬂaalbynyl

JRREE I & b B i EoRs Rh DS BB e Bl g
KdrGroarilaken®l MBiety; G Biter eidBodindents), Rpis aﬂ&té%arylalkenyl moiety; in

certain embodiments, Ry is a heteroarylalkyl moiety; in other embodiments, Ry is a 5-7

membered aryl or heteroaryl moiety; in yet other embodiments, Ry is an 8-12
membered bicyclic aryl or heteroaryl moiety; in still other embodiments, Ry is a
bicyclic moiety wherein a phenyl ring is fused to a heteroaryl or aryl moiety; in other
embodiments, Ry is a bicyclic moiety wherein a phenyl ring is fused to a thiazole,
oxazole, or imidazole moiety; in yet other embodiments, Ry is a substituted or
unsubstituted phenyl moiety;

R3 and Ry are each independently hydrogen; or substituted or unsubstituted,
linear or branched, cyclic or acyclic aliphatic, heteroaliphatic, aryl, heteroaryl,
arylalkyl, or heteroarylalkyl moiety, optionally substituted by one or more of hydroxy,
protected hydroxy, alkoxy, carboxy, carboxaldehyde, 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, Rz and R4

are each independently hydrogen, fluorine, or lower alkyl; in other embodiments, R3
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(0) wherein RO is a substituted or unsubstituted
aryl, heteroaryl, arylalkyl, 10 aryl al kenyl,
wanydsagkpnyl , heteroarylall cyl, heteroaryl al keRrgiruses/006051
het eroaryl al kynyl noiety; in certain enbodi nents, RO
is a arylal kyl, arylal kenyl, heteroaryl al kyl, or
het er oaryl al kenyl nniety in other enbodinents, RO is

eﬂ‘LdI'I&t £E Qavih, ﬁ?g\?ﬂtlpkyl n ok fhe’d‘fﬁI ﬁl%Hﬁ oA g gggiﬂ%e'tﬁgs, R; is

Ro I's a heter lety; 1I'nm ot her enbo
Rethik and B4 ¥ hymteodzer ed aryl or heteroaryl moiety; in
yet her nbodi {l slman 8-12 15 nenpbered
bi cy A% 7 eé’PB‘éﬁ‘rfg‘}Y Qgieh Or ppraleGlng gupyRs in certain

&mgﬁﬁ‘tﬁgauﬁ%'aﬁe@oth@iy%@ehc noi ety wherein a phenyl
ring is fused to a heteroaryl’ or aryl noiety; in other

errboermGt §, CR)4 er HRlzu wlyaremceacinowemtaeofdbns mqﬂpﬁrdyehtly
rin use |azole

dyor g Abg R RS 3R O gl s oBr dimeaty. X is

NTI unsubstltuted phenyl noiety; 20 R3 and R4 are each
| ndependent Iy h%dro gen; or substituted or

unsub¥ti$ Oubautl, C(Rue éinoN(l&r)adeHdwh@lgem ¢ach occwitepct PER7 is
SRR R SF LB AT it B RS o i Qi ot

Sttt o 1mHonfeye@ E)tHéP ERbOdinteNE, 49y CH,Pr ot ect ed
hydr oxy alkoxy, car boxy, car boxal dehyde, 1inear or

br anciieh Ra|ls<1y1demd@ryb1 hiylrogeaghalpgen; hydioknenlkesyi amino,

cﬁ{ﬂgg/rfaﬁat Sod f@%@[ﬂl}? O’rrol e? c?igé rtﬁ{éﬁ (r:t‘gl%( o%glsu§§t8utedvﬁnem or

usdhis@)yiclit Bacyclic slgiHatic, hetdtbslifihage)tasyl, Rde@ag, Féﬁlylaﬂdyﬁ
each i ndependentl|ly hydrogen, fluorine, or | ower al k

arplalieenls arvialioayivets hsterqasylabyl wemﬁ@smweteroarylaﬂqynyl

Robaen At sy B o oPpr A A RERE R ey, ko,

datﬂidxyfl cabaﬂddfﬁydb,shﬂvﬁﬂmo@famhe%ll@m dr %haraeetelaﬁhorme amino,

i ndependent |y hydrogen or a protecting group;
R{@W%ﬁ ﬁml%ﬁaﬂewwbﬁgwtq@% anggr tajoeal lﬁgtoﬁ a%%@teqsa Ns x

7. c 0
e O N R A o oD By K WL BB fer
camimakiinenspitRy, is Xydex @ iniyat mhﬁeamlmdimdrhtmdm is flurineg in b} other

is 0, S, L. R7) 2, , N(R7 erel n_each
sieiSirsdti verfo ?ﬁ%@ﬁé&%ﬁt wyoth@r B ReierCrs, -
@ﬂ? /lor “CRHGSh bR eRIBBE HRD RS is elﬂﬁoﬁlatéd'brcﬁlfb?ﬁlat%g alkyl group;

odiments, Yis NH i1n yét other enbodinents,
1@5@1; otbeidmr@lients +TRidp balogenthtgd oy derbale genaleall aﬂg;drgxoup,

B T M 1 T T T T TR
1#fear or branched, cyclic or acyclic aliphatic, heteroaliphatic, aryl, heteroaryl, aryl,
arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, or
heteroarylalkynyl moiety, optionally substituted by one or more of hydroxy, protected
hydroxy, alkoxy, carboxy, carboxaldehyde, 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, one of Rg and
R is methyl; in other embodiments, both Ry and R;¢ are methyl; in yet other
embodiments, one of Rg and R is methyl, and the other is hydrogen; in other

embodiments, both Rg and Rj¢ are hydrogen;
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branched, cyclic or acyclic aliphatic,
heteroal i phatic, aryl, heteroaryl, arylalkyl,

wanydsagixenyl , aryl al kynyl, or heteroaryl al kyl PCT/US2005/006051

het er oaryl al kenyl , heteroaryl al kynyl 15 noiety,
optionally substituted by one or nore of hydroxy,
protected hydroxy, alkoxy, carboxy, caboxal dehyde,

I | neaA ]-:p[ JeTaTo A—@I@l C@{A)ZQ@@A)%)S&C@% fluorine,

ot ected am no, anino tituted with one or
tvvo a@@tepmseahsyCRmaCRN, eS(Ra¥-CtRshs-oxi +AF0-; or
N-al koxyi n in certain e dinents, R8 is
in other ¥ 8’&’1 SRER PECUITERCq %?rIBQ?Pen?i‘?”fltl}’el’cydEf{ tha?ogen -
enbodppghtsr,.R8 is fluorine; in still other 20
enbodlnents “R8 is lower al kyl such as methyl: in

ot her-N€Rbodi €M QRRS-CEO)RGEICONIIR 2K -O6E= GIR%{—Q-O(CHO)ORA,

O R NEAPRAOIRN! R 1R 4 SRR R LAY bl HdeBA Hanchea
hal oggiphati€ heRioiphitad, agenathetradrkly bpsRUR subRit@bdwith®ne or

are each independently hydrogen; or substltuted or

unsubaereafthydrogen; h?é%enoﬁfbrm%edN(%y@tgl €(@0R« y&(O&R A%
| het ph . |
o B PGSR OB SO TN o

het erqatay 03|0FIM|1¢. ol eli amydr@h keamithed ubstituted or unsubstituted
het er oar yl al npi et optionally substituted by
one oHipkatie h@fer J@h@ﬁ@y ar ér%’thé'@tf‘é@éy 1 mgighoxy, al koxy,

car boxy, ?%Féoﬁ%fe?&m?% fdr egﬁ%ccﬁfrrelg Zﬂfalggelﬁ!hg%gerp LORg:; -

cyclic ace uor am no
am noSRHPSNR gbﬁ@b@@)ﬂRBqné((O)Rﬁ )/\»(C@NHRIB ;00(GPIRp; -
N hydr oxi or_N-al koxy| mno; in cert ain

gD n‘logfa(!?&i TOOR é\lpdf(raR@%Bﬁdl\éONF&@ piclicecetpl; or pyelisios@pyclic,

enbo d
ook ean bbrafel oA heda RSB or b, Ghidhily
ot hersubstithiedrwitieone ormart o€ hydregtg dialogph s-ORat-BRER9 -M@s:),; -
R10 a dro 21 05/ 084 PCI/ US2005/ 006051
B Tl LT RN AR AN DRay 2O CIORE: - o
repr
SR £ ) ok g Ao o
hydr ogbstitutedl cogasybstitu@dAlliphatBRAterdaliphiftiRAay2,; or heteroaryl moiety;
-Q(OORA'; -C(ORA'; -CONHRA' ; -O(C=QRA ;

-Q(CCOORA ; - NRA (C—O)RA N3 W ; cyclic

near

acet al | i hed,
2ot ceflin oo AGF Kb igabl "2 Y00, BEARENANL props, by,

gplt i I@lyhes@nsdyclbpfo@gll Wydlbbui?l? cmopdimeoﬁycmemg@@h
- acog%fqpa]q s-tltutql g&g}twlly s@s@&@@ﬁh one )qum@)(x:(mgloes R@halogen

or by QIHERaE i B SR P Gl el FpelchERb

het er eiduirphat0fRp: &ritlependenigthetdamen, alkgl] &%) or a protecting group,
in other embodiments, Ry is hydrogen, methyl, or ethyl, in still other
embodiments, Rp is methyl, in other embodiments, -CY3, -CHY>, -CH,Y, where
Y is F, Br, Cl, I, ORp:, NHRp:, N(Rp')2, or SRp:in yet other embodiments, Rp is
—CF3, -CHoF, or CHF,; in other embodiments, Ry is perfluorinated or
fluorinated alkyl group; in yet other embodiments, Rp is halogentated or

perhalogenated alkyl group;
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RB i s, independently for each occurrence, hydrogen;
hal ogen; -ORB,; - SRB'; -N(RB)2; -CCOORB>, -C(OR

w82005/08a®IR B ; -Q(CORB; - C=0 ORB ; PCT/US2005/006051

-NRB' (C=O RB>; N3; N2RB'; cyclic acetal; or cyclic or
acyclic, 15 linear or branched aliphatic,
het eroal i phatic, aryl, or heteroaryl, optionally

SégSBt ' tut S% ‘M ﬁlﬁf&%&& gﬂy e C? }g’gccm’rgﬁ&gcﬁg &géﬂ ¥dfcden; -ORc; -
cmHBlB@ O(C_O)RB> Qg T - NRB(C—loi)RSr G
br anchE s bBithee DR bhEHR of el Rest-PLC-OfORe

het eumi @k’@ o N 2R§%ya§cta%é@ﬁroy by IR &taﬁﬁl@g?ﬁ‘wn

certain enbo | Tent’3, hydr ogen, ",
pr opyﬂ)ranmwihphatmeh@tytoahﬁmtlyl aryk pchetproapyt) gptionally substituted

o Bt Bhe b e e e K SR RR ik “GO)ORe:

nore Q@ r & eneRSHR - halegeR; -0 -NR OfRc; Ni; NoRe;
N(RB' ) oclrr any corrbl ngtl on thereo?j \/\Enerel El%(éa ?1(: » e

occureyshie ecesal; mEsyclis of adefiedinsart mybrhlyxdned gubstitetbk gt ynsubstituted

grBy: sal}%i}aﬁdglgﬁe aﬁ@bﬁ‘%‘f rY u"Dré}e y?arg;'ll Iﬁglgfr,pl]? g%fql]léfbmgodcihlents Rc

enbodis lﬁﬁlﬂ)‘g&n a'ﬁ@rll l@dﬁf@}IW)ﬂ amin@ ﬁicﬁﬁér B BB R, is fla¥ane; in
- CHY2, -CH2Y, where c, I, ORB> NHRB',
N( RB' yeﬁz othst elshsdﬂmqnts,@tlbhmfémenbodu ments, RB is

p(e:rl:%3 | uorin End%y{%{ﬁ%%rl ]F]Ogt gg{ a(fclmfg'iqc gﬁ%@f ger} E‘ b’g?n -ORp; -

ot hersp:m)om rrents "RB is hal ogentated or

per haI ogenat ed al ky:RC,qu oup; 22 WD 2005/ 084222
PCT/ Ud#BaBL06E03PRORECIDR i nEEREAR o t PYCTFEMR €K C=0)ORp; -

occfgrlﬁﬁ&%%f@ : ﬁ?%?%s ha&(ﬁﬂg Q@&\llﬁc%ychc o&i&c&y F{Me% or branched
- O( CDphkic, ,heter(Nﬁphé@ @)yRoor;hetdoarNZ Botgoriallg ¥abstiRuted with one or
acet al ; or cyclic or acyclic, linear or 5 branched

al i phaPYe f Idrogend seat TQ:RD aSRo’s -BER néz,e%%}%m-c(O)Rn,

op ool BSOS OlbADIOLE: i TR NGRS v

C ; -4cetdHRrCyclic @(e@yéﬁd?dnnear-o@bﬁn@)@%ﬁbsﬁtu%ﬁmr(Lﬁmfb)sﬁhited '

11 nea LRGeS P REU S SO e R HEBBS 01§ it ed

o) SRt S Sty b ORI oy o e

al kyl moiejodqtmb«;aay be linlkddrtbrough an bRegene sdifinlj caebdrsor RGO gen atom,

Fluor] na(l?ly two adjacent groups Ra, Rp, Rc, or Rp, taken together, may form a 3-6-
membered substituted or unsubstituted aliphatic, heteroaliphatic, aryl or
heteroaryl ring; in certain embodiments, R and Rg taken together form a 3-
member ring linked through an oxygen, sulfur, carbon, or nitrogen atom; in
other embodiments R¢ and Rp taken together form a 3-membered ring linked
through an oxygen, sulfur, carbon, or nitrogen atom;

wherein each occurrence of Ray, Ry, Re> and Ry is independently hydrogen; a

protecting group; a linear or branched, substituted or unsubstituted, cyclic or acyclic,

aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, arylalkenyl, arylalkynyl,

arylalkenyl, arylalkynyl, or heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl
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yet other enbodi nents, RCis hydroxy; RDis,
i ndependently for each occurrence, hydrogen; hal ogen;

WOORB/084222SRD ; -N(RD )2; -C(OORD ; -C(O RD ; peT@SkIE5/006051

D; -QCORD; -QCOORD ; 15 NRD (C=O RD ; N3;
N2RD ; cyclic acetal; or cyclic or acyclic, linear or
branched aliphatic, heteroaliphatic, aryl, or
rQah ; | | i ' : adBitkall
e SRR AT cller ML 2 F pBimaCBRally
acogptablerRriyatives )R, - CONHR D ; - Q(C=O RD ;
- CGOORD>;, -NRD (CCORD; N3; N2R D ; cyclic
acetal; or cyclic or acyclic, linear or branched
substrig U@Iﬁﬁo&fds WA FeaaTdiieh estl @R @impdnadd 6f the general formula ()
heteroal i phatic, aryl, or heteroaryl nviety; or
anfvethet defingg belaw:of RA, RB, Rc or RD taken together may
forma cyclic noiety angd, may be |inked through an
oxygen, sulfur, carbon of nitrogen atom or any two
adj acent groups RAR;RB_A KRD:Ot aken toget her, may
forma 3-6- nenbered substiltuted or @Rsubstituted
al i phatic, heteroaliphatj aryl 25 het eroaryl
ring; in certain enbodi ;ents, RA an t aken toget her
forma 3- nenber ring Bjnked oxygen,
sul fur, carbon, or nitrgg.e_rt ato ot her
enbodi nents Rc and RD taken| t oget heN form a 3-nenber ed
ring linked through an ox | f8r, carbon, or
ni trogen atom wherein each gfcurr®Ree of RA', RB',
RC and RD, is independent!| yfhydrogen; a 30 protecting
group; a linear or branched?s suBstituted or
unsubstituted, cyclic or acy@y c, aliphatic,
heteroal i phatic, aryl, heterdaryl, arylalkyl,
ary| alteasmy R, isiyykagdelyonYower atltyy] ialcesaiylemtadjthalti yyis methyl; in

or heterogaryl al kyl, heteroaryl al kenyl . .
opraie FERP gty Ry 1s <3 ws o 57 6Bib50 9Bect LERo A R0 S0 sY
v | . is
o QL RIASATEAL ol FSCARE AP BRI X B
of pehealofenaldiealkyimpoumds of the invention include

ds of th |, f I 5 t
gg?}p ?l,ﬁggs %gﬁ@@[ﬂ% %%ﬂ&t@t%ﬁe%r&ryl, ar%f?allzﬁ,r orri1eecceroarylallcyl

moiety; in certain embodiments, R is substituted or unsubstituted oxazole; in other

embodiments, R, is substituted or unsubstituted thiazole; and

A, B, C, D, Rz, Ry, Rs, Rg, and X are as defined above.

In certain embodiments, the compounds of the invention include compounds of

the general formula (IT) with the stereochemistry defined as shown:
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~CO D;OR R3 R4 (lI) wherein R is hydrogen or
| ower alkyl; in certain enbodinents, R is nethyl; in

woendsasm2enbodi nents, R is -CF3, -CF2H, or CHBET/USRN05/006051

ot her enbodi nents, Rl is 10 perfluorinated or
fluorinated al kyl group; in yet other enbodinents, R

i s hal ogentated or perhal ogenated al kyl group; R2 is
a substituted or unsubstifuted aryl, heteroaryl,
arylal kyl, or heteroarylal kyl noiety; in certain
enbodi nents, R2 is t substit ut ed
oxazol e; in other enbodinefts, | PRaubstituted or
unsubstituted thiazole; SC, D, R3, R4, R5,
R6, and X are as defined above. |In cgriai
enbodi nents, the conpouRds of tQe in
conpounds of the genera er mul
stereochenm stry defined as $hown:} 24\WD 2005/ 084222
PCT/ US2005/ 006051 Rl R2 X P\-CO DOR5 R3
R4 (I1) wherein A, B, C, D, i, RORR3, R4, R5, R,
and X are as defined above. I3 certain enbodi nents,

t he compounds of the inventifen ifcl ude compounds of
the general fornula (111) ascﬁyown: R

wherein A, B, C, D, Ry, Ry, R3, R4, Rs, Rg, and X are as defined above.

In certain embodiments, the compounds of the invention include compounds of

the general formula (III) as shown:

4

wherein Z is an oxygen atom, a sulfur atom, -NRz-, or —C(Rz);-; and

A, B, Ry, Ry, R3, Ry, Rs, Rg, and X are as defined above. In certain preferred
embodiments, Z is oxygen. In other embodiments, Z is -NH-. In yet other
embodiments, Z is —CH,-. In other embodiments, Rz is hydrogen, alkyl, halogen, or

acyl. In certain embodiments, Ry is fluorine.

In certain embodiments, the compounds of the invention include compounds of

the general formula (IV) with the stereochemistry defined as shown:
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\OR6 RR YXOA BZO ORg RIR4 (IIl) 10 wherein
Z is an oxygen atom a sulfur atom -NRz-, or

wogiRne222 and A, B, Rl, R2, R3, R4, R5, R6, ardTXSans/006051

as defined above. In certain preferred enbodinents, Z
I's oxygen. In other enbodinments, Zis -NH. In yet

ot her enbodinents, Zis -CH2-. In other enbodi nents,
RZ is hydrogen, alkyl, hakpgen, or acyl. In certain
enbodi nents, Rz is quor| 15 In certain

enbodi ments, the cohtpeypd _#Hvention incl ude
conpounds of the gener aI f (I\@Rw th the
stereochem stry defined gs SWD 2005/ 084222

PCT/ US2005/ 006051 Rl Ry’ ORS R3 R4
(1V) wherein A B, RI, R6, X, and Z
are as defined above. In et ai - erpodi nents, RBis

CF3. 5 1In certain
gnventi on i ncl ude
a (955or (M) as

Z
R

nmet hyl . I n other enobi dnmes
enbodi nents, the conpounds 0O
conpounds of the general forph
shown:
Rs
av)
wherein A, B, Ry, Ry, R, R4, Rs, Rg, X, and Z are as defined above. In certain

embodiments, Ry is methyl. In other emobidments, Rg is —CFs.

4

In certain embodiments, the compounds of the invention include compounds of

the general formula (V) or (VI) as shown:

R1 R4
Ro A Ra~ A X 0
A
/
B\ B

~ 2

2 Z
”,

z Z
R R

4 or R3

4

(V) or (VD)
wherein Z is an oxygen atom, a sulfur atom, -NRyz-, or —C(Rz),-; and
A, B, Ri, Ry, R3, R4, Rs, Re, and X are as defined above. In certain preferred
embodiments, Z is oxygen. In other embodiments, Z is -NH-. In yet other
embodiments, Z is —CHy-. In other embodiments, Rz is hydrogen, alkyl, halogen, or

acyl. In certain embodiments, Ry is fluorine.

In certain embodiments, the compounds of the invention include compounds of

the general formula (VII) as shown:
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RLRL RR XOR2ZX0 OR6OR6AA BB Z0Z0 ORS

OR5 R3 R4 or

woxy@gassreom a sul fur atom

B, Rl, R2, R3, R4,

In certain preferred

R3 R4 10 (V) or

R5, R,

enbodi nent s,

wherein Z is an
- C( Rz) 2PCTAIS2004/006051

(V1)
-NRZ-, or

and X are as defined above.

Z is oxygen. In

ot her enbodinents, Zis -NH. In yet other
enbodi nents, Zis -CH2-. In other enbodinments, RZ is
hydr ogen, al kyl, hal ogen, or 15 acyl. In certain

enbodi nent s,

t he conmpounds of the
forrrula%
Rl R2 X

t he general
PCT/ US2005/ 006051

Rz is fluori

i nv

e.
ti onxl ncl(yde conpounds of

In certai n enbodi nents,

WO 2005/ 084222
AS ® BRCO RD

OR5 RDR3I R4 (VII) wh RD, Rl, R2,
R3, R4, R5, R6, and X ag ove. In certai n
5 preferred enbodi nents, pendent |y

hydr ogen, hal ogen, or |o

wherein A, B, Rc, Rp, Ry, R, Rs, Ry, Rs, Re, and X are as defined above. In certain
preferred embodiments, each Rc is independently hydrogen, halogen, or lower alkyl. In

other embodiments, each Rp is independently hydrogen, halogen or lower alkyl.

In certain embodiments, X is O. In other embodiments, X is NH. In other

embodiments, X is CH,.

In some embodiments, R, is a substituted or unsubstituted thiazole. In certain
embodiments, R, is 2-methyl-thiazo-4-yl. In other embodiments, R, is 2-
hydroxylmethyl-thiazo-4-yl. In yet other embodiments, R, is 2-aminomethyl-thiazo-4-
yl. In other embodiments, R; is 2-thiolmethyl-thiazo-4-yl.

In certain embodiments R, is a substituted or unsubstituted oxazole. In certain
embodiments, R; is 2-methyl-oxazo-4-yl. In other embodiments, R, is 2-
hydroxylmethyl-oxazo-4-yl. In yet other embodiments, R; 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, -CH,F, -CF,H. In
certain embodiments, Rp is methyl. In yet other embodiments, Rg is —CF3. In certain

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

Certain preferred compounds include, for example:
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ot her enbodi nents, each RD is independently hydrogen,
hal ogen or lower alkyl. In certain enbodi nents, X is

wO 20dsm8e2bher enbodi ments, X is NH In other PCT/US2005/006051
enbodi nents, X is CH2. 10 In sonme enbodi ments, R2 is a
substituted or unsubstituted thiazole. In certain
enbodi nents, R2 is 2-nethyl-thiazo-4-yl. In other
enbodi nment s, is 2- hydroxyl ne | -thiazo-4-yl. In
yet ot her odi ments, R2 js” 2=4mi fonet hyl -t hj azo- 4-
yl. In other Ra is ¥ NF
2-thiol nethyl -thia 15 In cert ai N nent s
R2 is a substit [
certain enbodi ne .
ot her enbodi nent s, I s| 2-\, hydr oxyl meyyl - pxaxo- 4-yl .
In yet other enbodi ne Y2 1S 2-am no oH0XaZ0- 4-
yl. In other enbodinents, R2 is
2-t hi ol met hyl yoxazo-4-yl. 20 In
RB is hygdy, n, | met yl,
certain enbodk ;
enbodi ments, RB is -QF3. {Insertain
is hydrogen. In otlfer enbodinents
Certain preferre
WO 2005/ 084222 PCT/
OOHOH 5 O HOH2GC <
OHOHNOOOO
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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. Without wishing to be bound by any particular

5 theory, certain compounds of the present invention have been modified at C9 and C10
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0 O OH OH Conpounds of this invention include those
specifically set forth above and described herein,

wandsase2n| | ustrated in part by the various cl BE3a52005/006051

subgenera, and species disclosed el sewhere herein.
Wthout wishing to be bound by any particular 5
theory, certain conpounds of the present invention

R TR BpkusaEof bt €5 s B meeh MO A MARAER doute

tdreorredrbeubend at theiCh-G ]Jﬁ)epos'ﬂimﬁ waandeEleasomsic dﬂb&lk eterlc effects,

cay bon-.car,bon bo t he C 10 position would

B EREeRPAIg fige esefﬁegise?ﬁ %Coé?l?lé%tf%l thetcgfimay bp UsroHa crrgte this
@&&ﬁr?atl%flﬁl%h&ralﬂtr ]E%l et X 35y'cﬁ£‘ r1'hg §?§8§1s a@ SxHaRE,

to create th conformati onal constrtarl nt

eychompdrey]l, auyzlcazmdme mgy by gt csnxsttmm‘dxe@)onfoameson &f the molecule.

e B e Sor FHECHETELHngS ore uacbiorspomphsh the same
S ATRE St i‘nay5cllso°ffe a@c&’fﬁﬂl‘i’s%%& By ol d&ﬁﬁlgﬁfeﬁgué'ﬁﬁalts%tem such as

acconpl i sh the sane fect. The effect

@@t‘f@npd lrsmcstdjytha)estgn Jq‘u guidsd Fhecaffict miy sysstbe mmmmshsd by an
t hat d an e ter, .thioest or _am de.

fioeh AT Aa 3 s uoin A8 BB S S MRt system. In
@tﬁémmddi@sntalm ¥(8#i€ BTFEHE b ubstitlORs afoduAthd 09 &Rd C10 positions
aromatic ring system In 10 other enbodi nents, the

are apqdctoepneteals thsrcosfrseetieniefthe neplenwtrinthe sapse wayi therolecule is
2108 conformation of

{ﬁ%ﬁﬂr&h? cufte & Cﬁﬁ%bés%rcr%%@g% lebé%cfecul eis

constit &in®d apprediafed-tyldhe o8 bhﬁﬁm ¢ akillidn tetoabtiat ﬁ@ﬁﬁne‘tﬁé centers

wi Il be appreciated by one of ordinary skill in the

THRY SXiplip tﬁ%gﬁmqndf: of e pessent inygatien; dihus,Anyandive compounds and

AETRRLAESEbOSuBEERERLChAY SO A B g A o

diagterbemenort geenfetriisoheig or inag b Iudtlﬁlfoﬁm aﬁh hdR®fe of stereoisomers.

di astereqner or geonetric isoner, or, may be in the
IpsergreraboRients dha forspaside PR ention Are saarighyre compounds.

BRAG R S mPo A SRR MRS L sw?goﬂscgﬁfﬁg bk aﬁ%tgfc?%mers are

enant 1 opure conpounds. n certaln ot
@owided.ur es of stere0|soners or di astereoners are

rovided, .20 It w be appr ted. that so of .the
P or ebril e AaaBled furt So PE HeBregpinedinptua subatfsoss of
SfpdhndNeahdxiP e varRRE B dnferic Fo175s. ﬂ_ﬁ@g{/g?fﬁ)ﬂtehg passes the

enconpasses the conpounds as | ndi Vi I sonmer
eupuadt dsdhiliyiduabisomkrssubgantiadly fieesather dotrersward altetnatively,

Bnhilie B EOhaar e sitamic iy of heERRoRs. Addiihally,
188 GRERAESHS &fcoRPhbsel Bdthans at(cE@E) dRUblk®ohe E’S‘i‘)lﬂé@lﬁ?ﬁéé otherwise

unl ess otherw se 25 specifically designated. Thus,
spesriea hodesignatee Thassamponndyend Qainl\fyntdmrgeobleﬂy idepicted in

structures herein 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.
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structures herein enconpass those structures in which
doubl e bonds are (Z) or (E). In <certain preferred

wenzdsment s, the doubl e bond at the C 12- C 13PpoAiSi06/06051

isinthe cis or Z configuration. In sone

enbodi nents, the double bond at the C9-Cl0 position is
in the trans or E configuration. In still other
enbodi nents, the double bond at the Cl2 30 C13
position is in the cis or Z configuration, and the
doubl Additieuhllyt thelpaesedt BYntiqpgsovidesphiasmaceutiballyt acaepstatie

Feebis P Ve Pt Ry bihuetads SEEGTRaaT Rischsing these
cotpdth &) BRAARA &A% aPErhp SR RPRAIRIEIDdr eiﬁ@fd{)ilt theah |c¥mbibri|&ﬁon

present invention FFOVIdes pharmaceutical ly acceptabl e
Widh pueet mets agflitionel thamapentioegentsngbe pbisise, &pblarmactrssllyf

tr ' ubj ect using thes compounds, ..
ShEE SRR B b O 5D s B PRARE R cply cgpeptabl sl
dstee,S shif of SuthiedRt,| (TRuéh WrkBoudl CorQlny Rtic® addeit bl 88@ative which,
therapeutic agents. The phrase, "pharmaceutically
HoB agMEEstEatioarty g peficet; is capableelcpraeidie direethoerdsdizenly) a

' . . | [, 0 |t of
SHBRE LHERL 1 AEASELARL A S hegh LS Tl
Rerhyauiivalyweteftable dpgvatiadsibig schatel mibngQ)ﬂ@erﬁ) ?fd'-@ﬂgs. A pro-
i s capabl e of providing (directly, or_indirect <¥) a )
& IVaH Vo piesunrangedsipily withisignitigantly rediiced pharmacological

i : ' : : P [ ly. ..
BRRR UM Ecdlalio8) ASGORFLESL 0 AR RRLI v
yeldingrthigsareds moleeuld asitheiphamnabeldgially wetivf spacie@npauRsple of a
nificantly reduced pharnmacol ogi cal

Ty with si | |
ng 'a% gsl,w@%ﬁr ﬁﬁg BEHRAPHE EHo Fideld aspampavd of Vl%@ﬁ%& Pre-drugs

. . i ) na ' ‘
Rl P p pf & BN Pinalealt ok s Fo ety R vyt
exgophds tofcreate the prakdugs) &e dnoes bed mah bt atlspted watie gresent

vivo to yield a conpound of interest,, Pro-drugs 15 of
iBvep: pef%y?l_*ap BB R B i e Liomh A DaE igHLly
ABEIMM UG AGvENFi1PBY EBLuss KORROMBUSIal Defif BLIEW: Ne
pro-drugs, are known and may be adapted to the present
invention. Certain exenplary pharnmaceuti cal

conpasi tions apd. phar maceut.i cal | accept abl e,

dor T a0 P Yt etk et neic BB e Shiastuds fhose
wgkew. 20 Conpounds of this invention which are of
particul ar interest include those which: exhibit

cy#® oteakibit aytotggiowt grawthiiddiibitory effEétentcancercali diwes meinkained in
lines maintained in, vitro or i aﬁn mal studi es usjng

2 sciRe PrRCRITY stiieysits wScienidicnl v aterieblesgnear esll Xehograft
nmodelpodp exhibit an ability to polynerize tubulin

and stabi'lize mcrotubul e assenblies; exhibit

m mi rexhibitemeldbditpfo palyinerivytuboliv hhditalitigamicrotubule assemblies;

exhibit minimal levels of toxicity to vital organs;

¢ lead to tumor disappearance in scientifically acceptable cancer cell xenograft
models;

e lead to tumor shrinkage in scientifically acceptable cancer cell xenograft
models;

e lead to tumor disappearance in scientifically acceptable cancer cell xenograt

models and delayed/or no recurrence of the tumor after stopping treatment;
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| ead to tunor disappearance in scientifically
acceptabl e cancer cell xenograft nodels; lead to

wouorossnei nkage in scientifically acceptabl e eanase005/006051

cell xenograft 30 nodels; lead to tunor
di sappearance in scientifically acceptable cancer cel
xenograt nodel s and del ayed/ or no recurrence of the

pt UEDUGEBBLIE TR kRl BE, weiehlar R Pl frrgpenic
body wifeqhin sdntifiedbscagstaibamdehed bpmiotiatt bddst s in

scientifjcally acceptable cancer cell xenograft

mode| §xhibiasphapred wkaslwbiliteeer cagihilenesiA. B, §ver D, or paclitaxel,
epot hj . : -1 Tri; :
i ¢ "oaRorLy B pferbiigly AiREGERI iR to bp formulated in
sol ubanh adueotombdiufmousing @ideckd propdatian ofichieduphdrpshidion

usi ng reduced proportion of chrenophor; and/or i

ex i bexhibit & Hisransutie Profile (g eptiaury safelyandpugativgfedleqt) that is
and c i f [ QL. . t of

epot hlb{{p%hke)y@,tﬁéetr?gt% ﬁ%ﬁ)lﬁlzé % e°p(§) ;dﬁ%ngg |DI’?) zqa éﬁ%ta’%?'v ariety
Afvaeiptyt dficpothil orsalabeys aaslesteibed | sapeh Saverbaehprepareé sdharacterized,

prepared, characterized nd tested as exenplified

i Griad ave iRy dpisi pot A A g Hplegshan been found to
e e e O A B e Bforcd
4ol foasd GsEossrse one ormmoee affthe Hesid sharacterstios distedrabstd. c s

listed above. Synthetic Methodol ogy The synthesis of
certain epothilones, desoxyepothil ones and anal ogues

ggp,@,«hgl@gMe%d%g)e been previously described (see, US.
Patents 6,242,469, 6,284,781, 6,300,355, 6,204, 388,

6, 316TB3syntlzsts of ca&GHn 2Bdthilohes, ddRaxwpapbthiioptsd st dnalvgues thereof

oA PRSP S ddjoon 0% PR IO ka8 s 00,355

8265365@,3 16183 0e8Md 6,965 20; ANESPRAENt Y pHRaRR OEIRVL7, 09/796,959,
i ncorporated by reference). In recognition of the
arsel)/ 1@135@11@%6&? Pawbligattbint Nem &Y O H9x1A24,i WO 99/43653, and WO

ol,0gies to, 2 fi.ci entl ener at e,_epot hi | ones,
RS B iR oBichih 8 Gk B nele P BT Sief B aPpeee) mn
RYedHilién 65the hbgl foF Bhgdved BVATHiticHAl PBindhetid @SetRdtologies to
efficient and nodular route for the synthesis of
eibisichily epncsate gpeibilgnesodaspxysiethilanes andainalggees therepinflarge

B e MR P PR i TR
Hatirsisof ep@thitehes Nddsoxfepsthitehéytdl @l ghiss tHEB6S. ahkough the

applicable to the generation of 25 anal ogues and o
Yo csis f eertan cxgaplayomnpeampdeistgscribsd in e Bxgmplifigatipacerein, it

v
@lﬁpbes%%c"i‘a%&?ﬁ}at HESHEMBES E}efsegieﬂerally applicable to the generation of

analogues and conjugates as discussed above for each of the classes and subclasses

described herein.

In particular, the 9,10-dehydroepothilone compounds of the present invention
may be prepared in a variety of ways using synthetic methodologies useful in the
synthesis of epothilones. In certain embodiments, the compounds are prepared using a
convergent synthetic route. For example, the epothilone may be synthesized by
preparing two or three intermediates which are brought together to yield the desired

compound. In one embodiment, one of the intermediates is an acyl portion containing
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In particular, the 9, 10-dehydroepot hil one conpounds of
the present invention nay be prepared in a variety of

woays/ogs2ng synt heti ¢ nmet hodol ogi es useful in POBUS2005/006051

synthesis of epothilones. In certain enbodi nents, the
conmpounds are prepared using a 30 convergent synthetic
route. For exanple, the epothilone may be synthesized

Q&fboxpsr ﬁp aéfﬂdnaﬁlofh\é@ uﬁémfehfa?eecdn@él E@g(‘)r%t 1931 Mﬁcﬁﬁ%_\f‘lﬂgo contain the
rougﬂ; together to yield the desire

ydeichaimt Thasn eévotoughly eqmabpcrradnsamfethe elsothlﬂnrmmeiy be brought
S2005/ 00

ont ai 5.0 2005/ 084222 P
Db B 858 6 G RRER r<Ae o REORR & CoRM & (PO RER OBl 5. The
Hdcrboy@d ﬁlaﬁﬁﬂerﬁﬂ)eséloé‘e@ﬁisﬁ‘ﬂgra dabSon-EMbAZQIWBliRg ?e%cﬁ&?éd%h asa
These two roughly equal portions of the epothilone
bazuki evrhing or oge chsingimetathesis raagn@m Iesmerenfhodamrmrthe final ring

R A B 00 A PR e Al s e .0
dauib b(b’tgl diatésealie mdGcyse.a The M%sn%ﬂ@ﬂaﬂféﬁis %acﬁbﬁ‘g;

cl osing netathesis reaction. In one di nent

aqcREpliphedgrsing asaqragnogteiglic gatalysigmeh a&ﬂ@&mbbm@wdyat iap ghown in
a o f

SUH0LTEN e EEBSLRONLACKEINAN Ryl R & oo

mtethaf)ﬁ@sdcmbteelﬁmﬂlxmy beSfurtheICﬁmﬁidrﬁhﬁai toSiréyhr@additional epothllone

(gq% a orretalllc cat al yst s ch as the G ubbs catal yst as

V&S In geitapenpodiznesfs, t %9 LeApuhla berhissonegited intore

SRR E M LRt S0t Sl o

w@micbrwgditSucdmICHMt hilone derivatives. In certain
i S onverted into a

nmbodj t t.h d
gyclo tes f’w@ynﬁ%}%ﬁﬁ%g? B}ﬁ&ﬁﬁp%hl REORPPBuisBeRaAred by
e 'i‘%zni@rfzﬁtlﬁq SBHD 8HEH10 FronCRE tf@ net ;ﬁ)sftxg)ﬂqg Bt EHUEE)S the 9,10-

In certain enbodi nents

IDDSCtEmI.y drboeisomhrizagioe mayrhmtedyzesl yrthp aresehchyf a angitien metal
nerHE@tlon of the double fromthe 10, 11-position

TEL G PAESEHB0) to the 9,10- position. This
| SONMER ARdr epibodBerie 152 Yk ?Ql(ﬁi’ngt 48 f@ragccﬁmgﬁﬂ%h&i uéing a ring

transition metal such as palladi um
@@ﬁ)wmﬁ*’{ﬂl%w l‘@ﬂtﬁéloﬁ it Edrnr thed 2.4 B ebouhly bs)hé pnd slose the macrocycle

BRI RT3, B -0kt bR e of Rllaen ol

eRSTdRRY e, mactBalibli%Ebh df MhabrRRUdTRRS redchibn is use to form the
12, 13- doubl e bond i's reduced or oxidized.- in ot

I@%ﬁ?@%ﬁ"ﬂfﬁant s, a nmacroal dolization or macrol act oni zatl on

react o] macrocycle. .Certain . .
exenp %rhyﬁ §}§/ ﬁrﬁ %‘ e ntixp iﬂ}: oﬁ%mfﬁaéy%étﬁ? Y eptiRAHE PEyided in
thé Biguiesvind 66l tHerExabtifesti AR 68d BB Appieciahta @@ﬁ@f%ﬁdlnag\g skill in

woul d be appreci ated by one of ordinary skill
thearto variesy ghanalagy aad d@m\eﬂtwg%maﬁ b grespriedtuisinggherapntimic

PRo&RA S GettHoas nbfG:. Pt a%%lplce, one could accomplish many of the synthetic

steps with different protecting groups or different substituents on the 16-membered

ring.

Pharmaceutical Compositions
This invention also provides a pharmaceutical preparation comprising at least

one of the compounds as described above and herein, or a pharmaceutically acceptable
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procedures descri bed herein. For exanple, one could

acconplish many of the synthetic steps with different
wonroeis@sizzng groups or different substituents ORCTHS2005/006051

16-menbered ring. 30 Pharmaceutical Conpositions This

i nvention also provides a pharmaceutical preparation

conprising at |east one of the conpounds as descri bed

SRR BRI R SRR g PR

cmce:rlteﬂm mpdundasrtameendmdamms @Ifsplembl intetrésn gret dagalgé ofitrhibiting
h@l I | can er cells, and, ﬂ certa
b0 kngpilfidae Frshbencs cslls o Presraiypmbodiments, the

pﬂﬁﬁhgdehh&g r%&g‘}t%od‘ﬁotboﬁfprﬁés a8 ol gf érﬂﬁlk’i@ymg agent such as

resi stant cells. I'n certain e
@mamh@le(@bly@ayl 3 egstar @il) onSelitod (mdystinylsmesglsisol 660 12-

I ub|{£| Zi n or emul sifying agent such as 5 Crenophor
Qﬁ? castor oil) or Solutol (polyethylene

glyc OAs @i@@us%gd altwe! 10X YedsERan@infdn pf’b’ifl&'s%%ﬁ%ﬁlpﬁgﬁd’ﬁavmg

the present invention provi des novel conpounds “havi ng
atitymerand aahmoaﬁ@rafpvecﬂq‘tmy,wd\t@sdbc invientyye compoundsare lueeful

i nyentive comgpounds, are f ul or the treatnment

o et OF B YA SoFBSt HuanoliBh abberd FR bR alisntion,
pHAMBAGUREL] cdRpBElAbRPLAEE Yidviddd, FRERASIhEi I ¥kRions comprise any
prOV|ded wherei n these conpositions conprise any one

@ of e eommSTOATas @@C@@ﬁ@rm@nﬁ@mpmllymnm aghainhageutically

t abl
SRS By o TRBE bt JESERDRB GG Rl e
doutpirise bne 60MPrd é‘d‘éhtﬂﬁl@l DErapBitt aedist TPBtait bReARAYSdifents, the
qd%ent s. In certain other enbodinents, the additional

plhietapeuisergent i§ an AnGGRNEY AeRly asdjesussedais nanr dgt@sl ér@rem
t h a{mig 21}1? cet].ts{'i1 'bla faﬁsﬁala{éd tﬂa':-f c!ﬂ{‘halWok lthe‘%o?n n?m é)%%%g 1nvent10n

e compoun pres

aaalexekmsﬁeel mnﬁ rfexetréaunamtf of whdre appreptiate Ods a\/}ﬂﬁhﬁaceuhcally
appraopriate, as a pharmaceutically acceptable
qgerniaag feravating theagof. Acseidingty thopiesrat gpieton, a pharmaceutically

@éé_ffﬂ%é Qéh a‘ﬁv@ RS ec?{& ﬁsq?dt (]jﬁﬁPteaQS taﬂmlc% ﬁga{lfgl a]%ép\fa?ole salts,

is not’ arnaceu
eawcg pdl’a;l:dfesudabdtas, oreay etler addict or dérw&ti@ehwhﬁh&lp&n ad)ﬂmnlstratlon
any ot her adduct derivative which
tg dpHend in Begds © @W%Ieoo fB‘éIaInén irgchly pa é r%tlbaaoc&m@uad as

di’ﬁé?%ﬁs@'d@goré)@tl ﬁi@f‘e%ﬂ Ié) % mét%'h’iee&trleé‘idu@th%%? %gé] d Addru

ot herwi se descri erein, or a net or’resifdue
t her efysed hgrem dhoteod r'plgprmaseutisaltly eepiable shlterefers ta those salts

ar maceyf i I t abl " refers othose

‘i@ﬁ? <, WHipionbe “é}f) i s Tneic Biwigémaﬁt §I6‘E?r’? fo8 451z contact
\i/ﬁ}fj@x@ WB&fles of Hhha &dl16%eliEmbR vﬁ%ﬁ@ﬁﬂd%e%ilelt gf‘rltatlon, allergic

ti ssues of humans and | ower aninal's without urdue
respringsi angl, the Hké, taad iagnconah¢rsngitewith aresspoatde baredit/rikle ratio.
ﬂg%ﬁga?ceﬁg%l@r@%?egg%g A vevel\ﬁcggwr? in the art. cl)JrI eexample S. M. Berge,
et al. describe pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences, 66: 1-19 (1977), incorporated herein by reference. The salts can be prepared
in situ during the final isolation and purification of the compounds of the invention, or
separately by reacting the free base function with a suitable organic acid. Examples of

pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group

formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
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Phar maceutical ly acceptable salts are well known in
the art. For exanple, S. M Berge, et al. describe

woheosmaernt i cal |y acceptable salts in detail i RC#US2005/006051

Phar maceuti cal Sciences, 66: 1-19 (1977),

i ncorporated herein by reference. The salts can be
prepared in situ during the final isolation and

RYA) Ju'lf%ﬁ% 'aé’iﬁ aﬁfi EREISRTR WIﬂ?f)ﬁ%. fcll\o‘% H ‘%naceﬁéa@f&) oxalic
separ at el y acting t free base unc on w

it mbleis agrcg &mﬁaucacldd cittx arigh| sescinic acihanmalosivtatidadrlby usmg

agcept bIe ant.oxi aid.addi i on Its, are salts of

amecmefiod P%?Q i e e i o %N eael%rgr@a@waﬁx acceptable
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b@ld]cfﬂttb,dmf@eémtﬂam Camphordsgalmp@omlfdsats,lmﬂnata,s acetic
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feh4adsgluss@pionateh glyaérbpﬁdéﬁﬂatéi S%Ih&ﬁaéxﬁé}ﬁﬁ’,GEate qgté@drnoate
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| fate, b t h
SRR At Tafl 8 e S RN 2. BB TRARL R

ﬂ]lcginluaﬁ@ mitke, et oxbsity, b@lhﬁtate?bblﬂﬂﬁé Uekanat Srerdudfarb e,
f uma{ ate, (%I ucohept onat e, gl ycerophosphate, gl uconat e,
plasoprinsenipnate Phaaphaie pisrae, plh%%afmap@natﬁwmat@oﬁua@nate sulfate,

%rﬁ’éfg rt%XYa‘?lta{%aP %éllﬂl%{x%ﬂ?&ﬁat %c%gb 48 61\}& e%ra‘ge A %ﬁ% hg like.

aurdte, 1aur
Reprosenésive falktahtoe ,all@hna&hﬂh&bﬁh%ﬂs Inﬁdlllitaat godiubf) lithium, potassium,

ni.coti nate, .nitr oxal at e almtate
PATER: A, r?é@éhe ples & Sart srbangacepfielyn aspemidi als include,
Iy
SRR B IR bt 0y 0L B LRELAN R catons
formed umngsmhrftmmissuclumjlﬁdﬂn,d@tdmn&@Icalbakﬁla&ahalﬁ,te dh0sphate,
sent a kali or alkaline earth

h |
’E}E{%@r Oé@l?lgﬁeﬁ@eﬁﬁga’é o1 Eﬁ‘ﬁ PEhi um pot assi um

cal ci NAYitBRARCES H8Bd HRRGn e tdhkPharhitic
phar macelultl cgﬁ y accept%b e sal ?s}allﬁ%c%ﬁg%nyf%ce%able ester” refers

@pﬁptebqowhlah dyduotyredn ivivosamdondludy thaseathetrbrealydawmreadilyin the

d h
R0 Bobg 5003 B 150 SFRadi oo
ickudatfer claanes, ahdsldesved ﬁBﬁtlﬁlaﬁﬁ&eﬁﬁNélly%Eéﬁi‘M 8liphatic
Addltlonally, as used herein,

casbriylia @@ds,ummq@arlycaibqgm |a&<ee@meqyclqa§¢aeos antl allagedio acids,

d h t hat . br
LR B AR e O e ot R B R e i Bpon
0P AN Es oF padtiduldr ReteRAheluddorRbleS, RElaR%, FORWRStes, butyrates,
i ncl ude, for exanple, those derived from

%ﬁ?‘i@ﬁé@iﬁthﬁlﬁmo}'naé@cept abl e aliphatic carboxylic
aci d elgbl%u{h%rtéﬁln @Mﬂgce% ca ka%ngphgbéf: R%dlnggasl’ E? E erein

and a an foic acid

ﬂefarstoythasé\qﬁadmgssﬂ&b Yol@suitRlof HRY redeipihventéct WRIRh are, within
tgt oms. Exanples_of particul ar esters include fornateés,

& ssopeof so%ﬁd}gﬁcg%ﬂ@gmmtsyﬂgh @ or use in contact with the tissues of

humans and lower animals with undue toxicity, irritation, allergic response, and the
like, commensurate with a reasonable benefit/risk ratio, and effective for their intended
use, as well as the zwitterionic forms, where possible, of the compounds of the

invention. The term "prodrug" refers to compounds that are rapidly transformed in vivo
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25 acryl ates and ethyl succi nates. Furthernore, the

term "pharmaceutical ly acceptabl e prodrugs" as used
woenmiog422eef ers to those prodrugs of the conporauasedos/ 006051

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

| [
SIS P S Hmpbild e et (o PER R0 BF Iy POl R blood.
A ghidroyghadiscussite ctproededm T Hdiguchirand il Sdella) §m dmgs aeNbvel

th t t i i bl
BisBtadnn Satel¥ B S onest BB S iep o8 M B B Rocke,
ddo Ei@fH@@ﬂéﬂﬂ’@CEﬂ?ﬁI‘s GULSE Y n}éMﬂeﬁ@&f Pﬁéﬂ%ﬁcéﬂﬁcﬂ X&o081tion and
WO 2005/ 084222 PCT/ US2 05/ 051 to yield the parent
RevggyoemBress, 10816 bathoafeviich ard ingorporateditmngin by bgference
hyd .
Y ovr A Ebsribh Aefdne phdSR Al e ERHisHs Sfi uessat invention
dﬁ@i&ﬁinall@@d) Syﬁ‘ge)’a ﬁwﬁh@é&mc Egj accégkalglt c&fi‘}%r Avlfiels-as used herein,

nposi um Seri es, in B. Roch e ed.
lsﬁﬂ@d@veélb’@mé a8 deﬁmﬁedlhlenw, m@bew@mhlmmgmon or suspension

R T e S SR e PE

Hesevdtives sall&DHﬁdeI% Nebhkat@eiett likelas @@ﬂﬁmﬁlthé parEic@hr dosage
the present invention addltlonally conprise a

form ldﬁ‘ﬁteélu Remingten'sithaspaesiticaloisiences, Flmﬂnmﬁdlugn,@éﬁ Martin
( e{c}: ljﬁ]bps}inq% d %ﬁst P nl@7§$r hw&gge\é%ﬁm cdanlléfs % 1n§51mulatmg
quid-ve g di's sion or suspension

Iﬂm%mau&d cbmposit@ntand kinsahaedhei@@e firshe {;ﬂepﬁkﬁm thgredf. Except
.emu] si fying agents, 10 preservatives, i d binders,

inggan as 4y somyrational cpiries megiung if m@@nﬁﬁlbﬂwﬂb e angiggageer

AR AR et bRty SRR} Blosical effect or

dhdrhiisehhtegactog in £ddteripuiaannet With) angi cﬁlﬁﬂr@s&@oﬂmﬁspdﬁthe
arriers ysed in formulating eéiMﬁar maceut |
rsrtical GemBARtion dRAise SQoRicgiriated iy by wghlaﬁ%%ppa@ b Hhis
f r
IhRGHEAL, Soht sEBplet Df RariaR WP oS YR Ay SRE S acceptable
aaONgye urcﬁxieptﬁuttal'ﬂamt rhmatﬂdl tomuganscsbc}aas lbytope, gticosenandasyrose;

undesi rabl e biol o ef fect  or ther se ., ..
SR Sueh Fr ok S eng PR archarplaiosh AR 18 Aoritatives such as

fRMAPESDS r?'?ﬁ H’){I cl;:f'\ﬂoseog BARIS e GR ¢ ﬁﬂp&sdcteﬂfa@‘ ﬁowaéred
use Is co ated W|th|nthe scope o
tragacanth;omalt; gohhn;embmﬁrmon rxtletol; ak@pmmcsluclm ancwea better and

har maceuti.cal | ceptabl e carriers cl ude, but

TPutB Worit uf st aSGERL O, BrO Bkt SEF welSvijictk segine oil
ARE R EEADE and%@yb%taﬁ ANSScSdCcRE éﬁ&ify%n%tﬁy&)m éfégs such as ethyl
potato starch; cellulosé and its rivatives such
Qal@fFIT alltd @hylki@ua‘tmeagﬂyi buffr inlglja@sms Smlm'nf?bw r@m@b and

eu e_aceta e ragacant h: mal t.: . ,

oF e RS N e BENO PR Beg MR e el iness's

s@ﬁﬁi@ﬁ aﬁym&omn And YREDHbleBufe\Goi8BonsOhd Welb EdthéSnon-toxic

peanut ol |, cottonseed oil; safflower oil; sesane oil;
compatible lubricants such as sodium lauryl sulfate 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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olive oil; corn oil and soybean oil; glycols; such a
propyl ene glycol; esters such as ethyl 25 oleate and

webtbysloskanr at e; agar; buffering agents such asPCT/US2005/006051

magnesi um hydr oxi de and al um num hydr oxi de; al ginic
acid; pyrogen-free water; isotonic saline; R nger's
sol ution; ethyl alcohol, and phosphate buffer

lﬁs% u}rcg ouRs dﬁglﬁhaﬁ%a&w@&z WBRpdsBlas conpati bl e
| ubricants such as sodiumlauryl sulfate and magnesi um

st earﬂ{e‘?nvé}&oﬁ%xlthéi‘%roﬁ@és%rﬂl&ﬂo@Qc?rq{il?lpltfn ltﬁ‘l%ﬁf Wth and/or

agent's, coating agent sweet eni ng, rrng
tpmpf uetasgsiB0 agetisembodiments af spesl antcresin theonveimm provides a

iihod uGratihe Rarcerlty it oY S5t hension Girow masstasis or
thadfsWRARERIARENRM cals@Teld. TRPOMOE $n@MEs the administration of a

Phar maceutical Conpositions The i nvention further
therapdudies! lacfiiestivo dmount dfithg mmpwgldtom aphagnapesticatiydtaeptable

t f |

el TRive TR0t 8% Siskl TR g RO STl il eanfpath ip need
oF AN AR CErtaIN ehibaiRhdritd) Qpécbﬂ&ﬂ%f F610vdafing OSMREs dowiPR sing multidrug
netastasis for 5 tunDrs nmul rug rési stant cancer

resastang camges cplds, thecthprapeiticaldy efiectivd mineiugt isanijaprouof sufficient to kill

SRR 0 S AR IBlr S RIBIP gens

tﬁ&iﬁ]v&@tive(doﬂfﬂoﬂdd%e ubsflil foptheltiddth&d of Sold] fauivRg or
animal) in need of it. In_certain enbodi nents,

s peci fliecamppundsandibarmasguidenh é@nsoa;mmrqfélnm esault irivention may

t ff
bR R0 e Sy ol ARG B RS
diseaseg (@, barer)nauktbinthiig: dissket (@13, rhanagoideethkitik), BfSinfections

In certain_enbodi nents, the inventive conpounds are

(&ebattcrdy fungal, gicdatlhe Aompoungds apd phymsaceuticgheompositions may be
aﬁm%fé‘a‘c‘m AR AL 2)5&?1%8 rh&rﬁ}nafg(t?%oﬁ'o}ﬂ g&sate%fanthﬁgls cats, dogs,

resent inventiad be use trea
rmlce\teﬂs) land neomy pmfaelalyélunfans: OAfY iriethsl oﬂadhm@lsﬂmgmn may be used
roliferative gpﬁeases glr cancer), autoj nmune

glives dhe qamppun BhraPeTic QORPROFITIONS tosthe animabe 1} esitgin
%rﬁboﬁﬁnéhts TGS dudli or F)Hé}ﬂﬁl:eutfc'él cb&mpoEgﬁmqggmfﬁ gre%\nd

armacett cal ‘conposfttions may m ni st ere
paruntmehl‘oy pr eferably manmal s (e.g., dorrestl cat ed

an| rats m)re ferably
i S s AL Apccting i ghﬁrna% fpaerh gEthe presert
119\9&11{181? rtufn'&? cARPOKME I Ar tl?éinﬁ%lg%@ 1 1hﬁfl’)§te("f BYROFhL grfﬁe fubhor
the animal. In certain nents, the conpoun
cphawithes iventive canposidtar eompssitiokyian idstogibedih@@in. Thus, in still

habbibedotticisifn. et fof B8 Sretmdh BT e piard
cBRIptiin ?raﬁnﬂﬁhlhtleﬁﬂg a ﬂ{ere{ﬂ%ﬁhéallgr&f%hvé SmbitioPhi & eRiive co apound

contactl ng t he tunor s wth an inventive conpoun
op B phammmssitidad noma@lmSmmsmgrmmvmtlvEmgmpoumd wtd Jubject in

need thereof, in such amounts and for such time as is necessary to achieve the desired
result. In certain embodiments of the present invention a “therapeutically effective
amount” of the inventive compound or pharmaceutical 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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anot her aspect of the invention, a nmethod for the
treatnment of cancer is provided 25 conprising
wadomisssneri ng a therapeutically effective anorat/usooanocosi
i nventive conpound, or a pharmaceutical conposition
conprising an inventive conmpound to a subject in need
thereof, in such anobunts and for such tinme as is
g}%ﬁ?&%ﬁl& Celfc iy frh&y end é@@ r&i&dh r‘&rﬁouﬁt%ﬁ‘él‘.ﬁve forkif 6F AtdR the
enbodi nents of the 'pre I nvention
g'rowelr efgeuoi cdlsl",yassfsfsé heneme refaﬁrmcum sufﬁofent heoumhodagént ¢o kill or

PR B Biagicets Agesast ARoBm gt Grasndiom fubject o
§quE@f d@}%nﬁfng ohBe GRETRQAUAL afd SencfA TBRSLbh 8Pfhe su n]ec‘c th)e/z severity

accordlng the nethod of the present inventio

dféheigfgations 'féﬁ garticukir agtlcanwramms lalnde aﬁa;dmmwtreum and the like.
mnistration effe ve r k|||| r |nh t he

B0 RBe St sBhu BEe wofbp Stsetselb ety friiiialed tagfhspet i

fogth Ifr. eaI@aﬁadlﬁlhgt@ﬁm a&smﬁfbrmﬁm@ absagéfﬁfé é)é{)?es"si%n kibdage unit
or inhibit the growh of tunor cells", as used

frapepnused pesin rafers fo 8 physieallysliscate urit obanticgaeer agentkppropriate
f% the r%gﬁérﬁ td bg ?rgatga oww%tloge i 008 ehov%etve{ Eﬁat%eo iaé{laily usage of

require subje

tﬁe b@ﬁﬁ(btﬁﬂs and t:dilﬁp@s@ﬁ@is&ﬁ' the’iigﬁsenaﬁﬂ'eﬂ@cﬁﬁwm b@&lﬂ!ﬂ:ﬁﬂeﬂll‘@ﬁhe
of the subject, the severity 5 of the infection, the

%@ﬁ@% fﬁh&ﬁmélﬁwl@éth%ﬁc%@éﬁtsouﬁq wedistlgudgment. The specific
AL AL OB L S8 e T AL O5 S e

umndo&ﬂg@r aftfadtorsfinelodihg Itheaﬁs(ﬁ'dﬁfbeii@ﬂremt@t dndtthe Ebvaﬂdf of the
$n|forg% of %@ age. .The express dosage .uni t
1geer; the Ay iSReCﬂ enapqugd anﬁ%ﬁcﬁlp specific eqrapesition
£ C
Iy (RMeb *BincRRREADY LA fnd %Qﬁoﬁtﬂ@pzﬂ%’g?ﬂé time of

t r eated. e un owever
atdlrmmlstmtain daité yf a[hmgfstmfloril, @nd hete obesuoetivthsofahelspecific compound

03| s of resent .inventjon w.ll be decided
‘ﬂléﬂ'ﬂ%“rfijh E%{}%%t@ﬁ% dipe Hpgs inrembinsitian o ceigerdental with
e %e%ﬁic do 'ﬁg%gg&%m Tﬁd%‘liﬁe'fﬁctoﬂsh@é’lﬁﬁ%ﬂ i28hé dedical arts.

eff'ective l'evel” for any particular patient or

or garfiwtiewnore, afeqydownulatponwih emepreoyriaé pharotaoewically acceptable

i ncl udi e, di sor,der bein eated.and t e sever.it

oty Ofited oS e Phabeeiicsl EFmpomilEacis avention dan be

ARIMTRIQIAM t8HRhRMEdhd biher aﬁﬂ%ﬁl‘sfokéllyc%@ﬂﬁﬂ f)ah@ﬁ‘teﬂaﬁy, 1ntra01sternally,
enpl oyed; the age, body weight, general health

infrevaginelly ghtrapesitpraai lgfopicaliie(as byrgovklersaointmens, roadrqm),

buﬁéﬁisﬁa?fgn ?gatrl[nﬁgh?sist& g}é%%)}g&q{e eéoeagllfn g & t%elfvglgweof tﬁe infection

BeirathduRaal ;Tn QEHER eufRdindhtEONThE iikhedh, e iBObMRe@8hipalinds as

wth the specific conpound enployed; and |ike factors

dessriber hetgin pi¢ foraulaied by gonjagating \mﬁh water soluble chplatars, or water

[ r i.cal.l
ERUTRALE0 48 B 0, BROEAPES 5 BT TSRS B orroy -
a3patioacidy tak dadcribedpolid. iParst HH71,063 thwteiné toitedabf Which are
admi ni stered to humans and other api mals oral l Y,

dngayporgisddiyirefesncy, In erriaiembadivgntsythe compounds of the
1h9%/1\%1%}{ %Qalyq?el d%lln%s{égéc%&ggi( érg%?ré\lltle%ﬂy B &’63%@ 1e¥relg %ﬁffg}/ent to

ers,
dehvel 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
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bucal ly, as an oral or nasal spray, or the I|ike,

dependi ng on the severity of the infection being
wonestose221 n certain enbodi nents of the i nvent PODUSRI0E/006051

i nventive conpounds as 25 described herein are

formul ated by conjugating with water sol uble

chel ators, or water soluble polyners such as

ethagt ang Vsl 38 AELI LS YO ol o Bl

rﬁgx@:@]gﬂsﬁﬁlﬁject lbmiyemmglntqoec dag,ent sr aforavtiineda di to bbtagbiie desired

bORRRIRLEr oSl aEs mat s S AsieIee caa .
éiferypt%'ira ?r@"efy)’vvéék @9&8%0 |Wee\éﬁé %V&’;’ftﬁﬂeg 'vsfég% s, P fﬁé}y four weeks.

del’i ver fr'om about kg’to about
Iinrcertrialsobodnants, thy degired dastaga may3e dwb#é:rgd umngh&ﬂ‘aﬂﬂby

b t 0.1 f bl
+imBRRlE Ca: Wity BuP I8 s o R B AT Bout
Rrdisdig).t o about 10 ng/ kg, from about 41 WO

2005/ 084222 PCT/ US2005/ 006051 0.1 nmy/ kg to about 10
ny/ k@lqmddiomﬁeéoméf@ 10z lapd prisniczdd @dmlrmstnegi{omgncﬂudeabumre not

bo er da
e, Bl bR lcebBRE RS B a8 YisioR soRions!
safslﬁeﬁ‘l@ions 'Ebﬁlpdaﬁdl el 05 8Bt G tHehétinercempdindietieMRfugHdosage
every other day, _every third dey every week, every
fpmss e kentaiaagr dilpenisCanearaly used Bithe Wsmh as‘r\érrlosamgle water

%tk?e\?/rgélg/éﬂ u,esBRf%?l Qé%intstﬁ% %ﬁlﬁ%lfg r‘g gﬁ@]oehsge%e}ga agco%o{, \}\%)pmpyl
didvheg ettyd Uz[rboﬁate/ ethy8 h¥etatd SRyl ddhdl, befityl ®enfatd, 9fbpylene

adn1n|§irat|ons Li.qui d dosage forms for oral and
Gk aﬁyleala@lyﬁogtdrna@ﬁha}foww@wﬂs&mp@ﬁi@ﬂm@oﬁomseed

%ﬂbﬁﬂcﬁlﬁg f) %?%g@? euLi.p %hh ﬁﬁ%?ltsﬁ? eleo'futet?é ?of %ryl

croefnu I oris, sus efisi-ons, syr
abddhwl, lpslyethylaxd @il)tdotshnﬂcfaﬂtjh waeitensaf sonbiramn I’aﬂ& ,mlkﬁﬁ’es thereof.

é§§ i d do e for may caqntain |nert di l uents )
ﬂﬁém Cﬁ@%ﬂtsa the PR campogiiens 8 alsodheludeariveantspich as wetting
B S, A LA

agamthao had;@talrEdzmbddlmeﬁts ﬁd)re;;ard‘nﬂcfrz}yddnahm&b@cbn, tieedutypounds of the
col, 1,3-butylene glycal

w@‘éﬁ%ﬁr&&e&% ?1811 %%X% AEFLTUCh ap (Casmonhers dlerholy 0ily,s

PRI, 5 5 0 g s

therkgfetlh gbrtaie eglbydintentsa tivs doatpoynd is mixed wéthsanaflcohol, such as
or bj t and . m xt ur t her eof . esi des inert
?‘? Jeﬁ’f‘ Cramphgr ﬁ?olfﬁéegﬁwﬁ?ff%@egh al so i ncl ude
adj UvARERbLRYEEpasions fbt E‘)Ehmﬁ}g,esﬂatrﬁe 1112r | r%é é(ﬁieﬁﬁs &Nleaginous

suspendi ng agents, sweetening,
spepehsiansgay he) &ntsilatechacserding to thﬁkwwmmrn wsingenitable dispersing or

d f the 20
PR R SR dlr Rt cedivis Tengrispanlin Raygiso be a
sfe@sptaible ANGRMOLSspeidbor enf®Sibh g8 n@ﬁtb}%c palhERhISy acceptable

pol ysor bat es, cycl odextrins, polyners,
d@l@ﬁﬁ.Qﬁg@thmisfor example, as a solution i in 1 3-butaned101 Among the acceptable

vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally

employed as a solvent or suspending medium. For this purpose any bland fixed oil can
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thereof. In certain enbodi nents, the conpound is m xed
with an al cohol, such as ethanol, and Crenophor
wopaeisysinoxyl ated castor oil). |njectabl e prepaCawises/006051
for exanple, sterile injectable aqueous or ol eagi nous

25 suspensions may be fornul ated according to the

known art using suitable dispersing or wetting agents

. 4 J ct .

R lg SRR RS Tl Bickl) BEARIGR, fatty acids such as
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lglﬁgtggﬁd’lil u‘ﬁé’&‘l"ﬂ#ﬂ USEor this purpose any bland fixed

0' | qaRrdd o F@&%Qﬁé @ﬁée% 92 o Rtdd, 132 8R4 BAKQBE to SR W the
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ab&mpth‘)mﬁf the dmg/fr@musu wanshuser ingheiscudariingeetian. Uddsimay be

on_of. iL.njectabl es, ect abl e
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vflltﬂ hdcrtviRet sbiibalitgh Th@ra@@@f ﬁfsbﬁitroh@fﬂie’urﬁﬁ tien! deﬁénds @dpon its
by i ncorporating sterilizing agents in the form of

r@tp@if dissolstignwhirhe it may slependhinon aystalisizeding stystadlinepform.
/ﬂ'te%gaﬁ v% ddel n%er otl %OH%E' al%ﬁte%lp ddnt g%{er & drug oﬁ)rm is

Inj ec rior use

ab&lﬁnﬁlﬁsﬁle@ by dfss@vﬂi’gtdj ,susﬁendhiag e &g (ﬂﬁiéﬂl iy bl:lﬁcleOIrﬁéowMe depot
the absorption of the drug from subcut aneous_or

forms %rﬁwéim xrfoqmping sricregncappyle mpfjcas of theckpein bigdrgradaple
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becpatralleds Examplss ot piaek @mi@gs%dabiﬁpﬁlymgustl@qlwﬁqe ndgﬂoptgoesters) and
PRI ol SRRSRALAL N OURA St 0

diugip liposemenod micedsnodlgond wh&htaedocbcenpimphet with bodsstissnes.

R S oy T e B P TR S 8re ey ol

vPrﬁ!cli/ LRCbd ﬁlfé‘ R04 ¥9 Mﬁﬁ% 'tﬁieecon%%ﬁagbmlsqﬁ%tfoﬂ‘%v1ﬂ?§u‘1t9b1@ non-
drug to yrrer and The nature of the particular

mﬁatyrmxcqmntm wecam@rh suchedsecooda isttey, rodyetizndenecglycol lbea

SERRUOE B YR SUidg ambmk e g ol it s 2t b pgerature

anBiiesERR! Ml & fHé'ré’étmﬁ'& Vﬁélﬁalaéaﬁﬁy BRAERAERE tHVactive compound.
entrapping the drug in |Tposones or mcroenul sions

whi ¢ badidelosagerfatnhifos oyl taﬁmbnsigattonsmle@ capgules, tablets, pills,
ons for.re dmnlstratlo

REPRP: bl R85 ot 963 Pl onifRle s A5 3Pl Tfed wit

alesbthetih@t, HRATRMIBGtEcaNT abddptabl @i &R or Bhrkidr SithtagRbdum
non-
citrate or dicalcium phosphate and/or a) fillers or extenders such as starches, lactose,

sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia,
c¢) humectants such as glycerol, d) disintegrating agents such as agar--agar, calcium

carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
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irritating excipients or carriers such as cocoa

butter, polyethylene glycol or a suppository wax
wohoasihsene solid at ambient tenperature but | i garasaios/006051

body tenperature and therefore nelt in the rectum or

vagi nal cavity and rel ease the active conpound. 25

Solld dosage forns for oral adm nistration include

SO g L 853 A Lo R SRR el 8,

quatdnnaryhrrirmaﬁmm@nmpomaist g) \pbtangragcﬁm smalalsyfoaemmﬂa,tdegrl

bl L eb BHeLaRReEeesRiB 0 A0Sy DA PiEhas spo B e kraiapite lay, and
i$ Hﬁﬁcﬁﬁs §1§€H é%h@l% ca'l&ﬁth%%%rate %’é%ll §6m HHA0S81id po%yethylene

franni t ol siiicic aci d nder's such as
gxfalkp Iseqhuﬁﬂawa'ﬂ bldﬁa]ﬂenﬂlynm@tdsuhmef Initlgs cvae S capsules, tablets and

Vi n rro |d| sucrose, and acaci a,
Igﬁ ﬁ%ﬁ@g?gﬁhﬁ %%gé @?9%%?6&§h8¥a8?§?ntegrat|ng
agent Sol RUOMRBItRARGS a F@dlar typ@ nsdyUlRo E@érﬁﬁl@%@as P08iOsoft and
or tapioca starch, alginic acid, certain silicates,

hedtTidled eelatie sansoleaueing 4BchaBcROEBS @glag@se or milk sugar as well as

T RERRR A0 BB s B S 56 PR o o
tﬂlblatsedhﬁ’géé,é SHpaBlas, Wills; eRPHdRGlSs chh bé(’j}ﬁ‘%%)ér% V@tﬁ%ﬁﬁng‘%lﬁ‘ﬁﬂ shells

as, for exanple, cetyl alcohol ycer ol
Soeh 8% e eealings a ?Héml%gss‘M@thH(wd]hﬁ rharmaceutical

i%ﬁfﬁl{l:lgﬁﬁré Sit. CITB%(P{ m%? %gtldnqallbr %Bﬁfa@acgfgaé{fiﬁg gg%ﬁ 5 211?(,][ &an also be of a

Ste um s

qalppsitioy lten ehdy x@leyswhs actbedhgredieays)ynlyg W bedfe@ent®dlly, in a certain
n1xtures thereof. In the case of capsules, tablets and

Rt qfdhe tnltﬁétla@é@?gé opfppallyaip aaql%veédnqmeg eExuwrples piggnbedding

|
s e e
(@ﬁi}fsntmns:aﬁ&mhﬂbll Q,qalem@aysalszhhbeeenlxplpydlihiﬁlms {resoiftos hard-filled
S r as we nol ecu wel
&?ﬂﬂt u% %ﬁq@gﬁ %Ls |e§°1awatstaﬁ acfqsg o1 m?t feSugay as&v%@%lagh
rﬁ@l‘é@[ﬁalo&le%gt nﬁ(%é’chgfeg% gf?fE%g ﬂleqﬁ&su' es, pills, and

granul es coati ngs and shel | s
such Heg &tivecornpooss i |cang slsmbd imomiveo-eocepsulatd fomh Wwitkronwor more

B SPeeheen 15 sl iohe emne ekt Ao Laposles. pills,
eﬁ’lﬁ g@anu?é%rﬂﬁﬁ Sbbﬁ)kéiﬁrédh@itth Ehgingd Eﬁc?ﬁt%ﬁs b RAhieye coatmrgs release

ingredient(s) only, or preferentially, in a cert
qoairolliog costengsrand sthien adatingaweell kopwinom el pharmaceatichd fayedating

B Bl 0L P e TBF Sl CmERE HH e RRERTLA: Least one

iRt Hluen® SHAMOAI shERBS 18%o0sR 0§ kiakdhaBudly RSag@ ok %Qayth@so comprise,
enpl oyed as fillers in soft and hard-friled gélatin

asapeeuhed ptﬂstlcrg addn@hnaiﬁubq@m@ns sthessthim meotscbluantsm Kk tableting

ar. as nmoj ecul ar .wei Ien
003 ol gdlas gh S atheBEeitB bta S Cinirafi¥Satipe
de[lulBh&: R IR 80 SEE APk @Es, tab16ts Whd Hill9NBe 8bsa@R Fems4Ray also comprise
exci pients as noted above. The solid dosage forns of

hudisting egerds- dder snaycmbiondlscongsin ppacifying agents and can also be of a

composition that they release the active ingredient(s) only, or preferentially, in a certain

part of the intestinal tract, optionally, in a delayed manner. Examples of embedding

compositions which can be used include polymeric substances and waxes.
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and granul es can be prepared with coatings and shells

such as enteric coatings, release controlling
woaaisiosg2 and ot her coatings well known in thePCT/US2005/006051

pharmaceutical fornulating art. In such solid dosage

forms the active conpound may be adm xed with at | east

one inert diluent such as sucrose, |actose or starch.

Such 4 I | .

or actl B Ror ol & G ARTRI ARt of 2 oBRhoRA of this

idvdntion tisclude. gntmendd) pastes) greains,tiotlmm gals fpﬁﬂvd@t d)eslutions, sprays,

Hﬁ@ﬁl etin |ds such. a magnesi um st.eayate and

e P s activp compaent {spdppixedunder gierijegoaditioas with a
ﬁlﬁﬁhé‘éeﬁn@dl‘ls’r a@béﬂtz?ole Eﬁﬁeﬁ&iﬁﬁ&? Jeeaéaspr@wvﬁivégo&mré £€may be
fering agents. They may optionally conta
rocmamdf Ophigalagje fiosndattbn; aar dxbpp atxkeysf draps o raims:ontemplated as

th | th ti [y i ent ly, .
e R PGE oF st diony ReuBPpdlt B iritea ibaidh na
Johﬁaﬁ{éolat@d:’l‘hb A5Rbf tYansHEnhl ﬁﬁl:ﬁééeafhﬁﬁ']ﬁ% the'-:a?élﬁéﬂ’ Luﬁ%n%fge of

enbeddi n ositions which can be used i ncl ude
m@v@mrcpntr@lﬁdgf@wwsofMHmm to the bwy z&mﬁldow dorms can be
/&5%00/80 e fmwmdfo ‘ﬁ b "
YR O R O e P o BHO R ¢ s ater: grecp Absorption

enA¥eREd A alsdWelded & bBMY the TRRSE B, coﬁ{p@aﬂ@ acrb§ th@Bl8in. The
gel s, powders, solutions, sprays, inhalants or

pistcen &g contradled dwiiberpmpiding s rafescaatiol lngdnembrane ot by flispersing
tﬁggggﬁhﬁﬁﬁnggﬁﬂmﬂxn&ﬂﬁ tlggutlcally acceptable carrier

preserva €5 or buffers as may be 5
req UIAsﬁdiscmalt dbal&lithe E@hpalndt bOthe pe@endnO@iondRsuRNE as
drops are al so contenplated as. being within the scope
apticanepisagentpernid BHS may @ﬁtuﬁ%fnbm the tregimept efsaneer; by eligdtisg tumor

g@ltggtg%lr ﬁ{hglgmgg ﬁlgtgg}h/ﬁg oiIt '3? g%\% grgetr%lg i r o?%{?l 189 anticancer
agehts werysefull irathe areptosind of caricbxe ahddther HrotifierttisadicortdensMncluding,

can be ., made by dlssoIV|ng or djspensing the conmpound
huh n?ﬂgnﬁﬂﬁﬁ&le%%ﬂfﬁﬁﬁa PR BA1IGET, SN TANGERIFEREeH $araeh cglapnd

r@ﬁ U&Eéert l%;flﬁél‘ﬁl'ér i g C(%Ig%l‘ Lngéié%o%fw}, 1?1% e}%\@ g@%w}g% {5h F¥tigkin’s

Ipmpkéma, yadar edneeg pmﬁorexiticl cagcengrbstaie eander tandcgastple fcShdeg, to
the c wpﬁund i.n a g mer matrix or gel. As discussed

R ACTOT B CRAHR SUAITIATS Hhe TBYeih anfeanariagsRls aFeactive against
1MAREHA cAR an@ld] 1RGN Rus y e??éfnlui%r fﬁ@’tré&ﬁnéﬁ%g Wikemias

In the treatnent of cancer, ecti ng tunor

(e.gl, myctéad, Hymph@cmniicbpmmyglotmc anyabddytioind Lymophobhstis leukemias,
er al i nve | ve ticancer ents are useful in
P Ae e OBy At aRReAROBRY 1 13y aer

SHRAAGHS the 1B%rﬁﬂi'e%tlcaﬂ%bﬁt agdefis abd the9hiRAstb 883 mors and also
cancer, brain cancer, skin cancer, cervical cancer,
kild hipd{omindiibitrtbe griwth af pailtidrig ms'stﬂnapellsdh/ﬁ)]&anﬂfér In certain

| ano mul tiple el oma, np
Bpar iR, sifdov e st P otashifois EUF Rt i GRe gpch are
r8d1&lar@tas biteE ktPNE Biiti-néchlAbic ABEMs 8r WRIGh hhie BB not to respond
enbodi ments, the inventive anticancer agents are
c&@mﬂgtca@hmi@pwn anti-neoplastic agents. In other embodiments, the inventive

anticancer agents are active against cancer which are resistant to other antl-neoplastlc
microtubule-stabilizing agents (e.g., paclitaxel).
It will also be appreciated that the compounds and pharmaceutical compositions

of the present invention can be employed in combination therapies, that is, the
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| eukem a cells and nel anoma cells, and thus are usef ul
for the treatnent of |eukemas (e.g., nyeloid,
woyogleexpti c, pronyel ocytic, nyelocytic and PCT/US2005/006051

| ynphobl astic | eukem as, whether acute or chromc

fornms) and nmalignant nelanomas. In still other

errbodl ments, the inventi ve anti cancer agent s are
\@ﬁd@&ﬁf ;5}%} SQutich HABbSitBACcAA! R Adnm 5%%@
Ob| t th rncl)wt h 1of nu c}r ug a;ﬁesl stant ﬁoa y with,

pIBir lts,)or Sillvseqe&llt a}, one enbmrh «mthalt d;e,sutdlélerawemnﬂmmedlcal

anti.canc a are acliv I nst _cancers which_ar

PG b G5B SbRation ot ERBuhs ALBRESH ot prgpadtes to

éfﬂbw? 1rh@¥(ﬁn9iﬁ§ﬂibrf @gﬁﬁ’erﬂ"\gfll faRe 118 RRBENt Gl l}ﬁhﬁfﬁlty ¥f the desired

other known anti - neop astic agents. In o
thergpelitive and/or privecdupsseaantdithedesined itlesarsetic effesits banchieved. It will

1 FreBB TR e 5 GRS GRRIPLSLRRE S d Sy ot for the
safedlisor@a¢tdrleRXBplE; anl tnvihtive o@hﬁféuﬁ’&m@? B %ﬁhﬁﬂl&greﬁt&@hcurrenﬂy
the conpounds and pharmaceuti cal conpositions of

wlémheruaﬁ%amcprcﬁge@a;prﬂbesempy gylgqvq ditferembefiferts Grg., control of
is, the 45 WD 2005/ 084222

%%F%%%@?%%BO& conmpounds and pharmaceuti cal

CoNpa&drtekanpler atherdreagivs o ait@agetr QOAEY tHabhak He Wsddlin

prior to, or subsequent to, one or nore other desired

cobingienithsthe inviepHy anticancss éafmt%@f thweesgtarmmmpa include

SRR 00 1582 B LADBL OB i BBy

ehertion fbtealﬁ%ﬂlaﬂlbfap& | friptodfithdrigy, besdhyelrapy! ﬁﬂrﬁ%ﬁﬁé F&%hoactlve
and/ or procedures and the esired therapeutlc ef

isQionpss, Wt algw). andggtine theagy hé@loawm:m@naq @adltﬁlcrm (mtbnéerons
ffect f
e AEAS Bn G BB oA AT 18 n88 R 6, A S Bemmitanda

crgothdrepyg dpents &i sttefdate ang tdveesdt dffectswe.lgf) aBA@HARSK), and other
antic ncer gent) or the may _achi eve different

agpyoyed ghqrot erap%lﬁ uda%g; byt digitedrte cdldyting drugs
t
(gfeams@x@he e, cﬂlcﬁﬁﬁ n%. hg%moﬁﬁos‘f) ﬁlﬂmmg&gnatnr ﬁﬁ&aﬁql&eﬁa

aahlneta&mh‘es (Mg‘élntrsxané), pinénemeenistd andeiytinddine laﬁﬂagdlﬁsts (6-

th f |
et S iirons ENATO B SCHARP ARt RGBSR g oisons bearn
(Va1 4he AR YyistRE OV RfdrdIRE qpa)éhta%laﬁ&étg)%lg B%Sg%?ﬁﬂotoxms

system ¢ radioactive I sotopes, nane
(Btegosirlé, Jenoteeana fypotbianl) cgiibioties dmseubivid] Bleensycin, Mitomycin),

oot HEoE o LS O Y PR AL oaFbopTatin), nzymes
(Aﬁﬁeﬁ?&éiﬁisﬁpﬁénd RGERNRs (ParRbLRA BEGrlYe, RUNSARE, &ld MehSitrol), to

antienetics), and other “approve
n@m@mrftsWe Fapemare c@np:ghqanswecdlsmmsngn oﬁupdat&oltcahcanth@dmbm__,

| at i t ham nmbuci | ,
@R s EieoHs o o ihe PO Attt gnt logy A &l
hapyivip 88 gdnt/@cferka&fefrewgﬂmtaﬁbe ThtY ﬁﬁd‘?h@%?&%hﬁ&a? and
pyri m di ne ant agoni sts
Seventeenth Ed. 1999, the entire contents of which are hereby incorporated by
reference.
In still another aspect, the present invention also provides a pharmaceutical pack

or kit comprising one or more containers filled with one or more of the ingredients of

the pharmaceutical compositions of the invention, and in certain embodiments, includes
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20 Mercaptopurine, 5-Fluorouracil, Cytarabile,
Centi tabine), spindle poisons (Vinblastine,
woioasrasse ne, Vi nor el bi ne, Paclitaxel, Docet axeCYus2005/006051
podophyl | ot oxi ns ( Etoposide, Irinotecan, Topotecan),
anti bi otics (Doxorubicin, Bleonycin, Mtonycin),
ni trosoureas (Carmustine, Lomustine), inorganic ions
aﬁgdéi%loﬁﬁl' J&‘;_jlgrcgéﬂ I%b%pﬁhh@ hgen® 'f’(?lytﬁg s p CORBRGLAGH fh%?a%}u CGHidnally
hor nones anoxi f Leuproli1de, Flut amg
aMegEged wlth ,suctlrcoﬁfalmﬁb can heeawnotiterin shaorm pmwpb@h@h@u ve

di scuss of u te ancer. t her api

ey SRR AE T TR G R PR eiR, PO fSsoRe nbpppasoutica
PROHRIO Shidh HfiRe Adflects app1ova1 by the agency of manufacture, use or sale for
http:// ww. f da. gov/ cder/ cancer/drugli stframe. htm and
hppmendmitdsivational ,  Seventeenth Ed. 1999, the entire
contents of which are her eby i ncorporated by

reference. 30 In still another aspect, the present
EGvi9RiEQrs al so provides a pharnmaceutical pack or kit
conprising one or nore containers filled vvlth one or

nor e of the ingredients of , the pharmaceutica

conpodietFpigse IVPWéamak?émfélrfollawm wiended i hplp illustrate the
4
LB e e T AR ER S it e

thginenticr. Tudedasarious anddlifictionnof the iaeyitioid maﬁjr fqtther

associ ated with such contai ner(s) can be notice_in
oo dHRGIHS B}elgﬁ‘@@rlp Bé%tlay t%thgﬁ,g}omldé} sg&@a@yrem will become

Bﬁ%ﬁﬁ%'t elsRfle aa?ltﬁj&ﬁv\?ﬁ‘@ﬁ Qe oF 1 document, including the

armaceuti ca pro ucts, notice reflects
eappples athidlyfollber amdehcyefatnoentufhactientfic askpaentdiadretufeocited

5hu n_a nistration ENTS
@éh@@? ifyahes 05 ﬁﬁprsglatﬁ%a%%wné t%?ﬁthpﬁ‘t ciiqd &eferegces are
1H@drpofa{e'c1 Hidh if@x%n d 10\ ﬂuggu seapsoml@ altN 18R 985 wing
nor e co strue Imt the scope
e&ﬁm@&s tchmtalmnmrtamradditmdelsdformhom w&emnpﬁﬁéatmatand geidafice
t.he inventjo man fur her enbodi.pent.s t heyepf,
i 24 RhPPieg  samOting o i B B SRR RO imepts and
H8RAMRts th@Ref ent to those skilled in the art fromthe
full contents of this docunent, including the
exanpl es which follow and the references to the
scientific and patent literature cited herein. It
shoul d further be appreciated that the contents of
those cited references argdfrpsor porated herein by
reference to help illustrate the state of the art. The
fol I owi ng exarrpl es contain inportant additional

déﬁﬂ'vﬁdlﬁp&l’ihﬁﬁié llﬁﬂttﬁe 'cril@htnﬁﬁu bf/ﬂiuamxﬁrﬁiﬁewﬁﬁplaﬂ&d in Nude
Mice

In this Example, it is demonstrated that structurally designed 16-membered
macrolide microtubule-stabilization agent, 26-trifuoro-9,10-frans-dehdyro-epothilone
D, shrinks tumors, renders tumor disappearance, and achieves long term non-relapse
when given by 6 hr. —i.v. infusion or orally. Mice bearing large size tumor (Figure 6)
or Taxol-resistant tumor xenografts (Figure 7) are shown to be curable with 26-
trifluoro-9,10-trans-dehdyro-epothilone D as a single agent monotherapy. The curative

therapeutic spectrum encompasses leukemia as well as breast, colon, and lung
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EXAVMPLES Exanple 1: Oral and Parentera
Adm ni stration of 26-trifluoro-9,10-trans-

wdebiymse2epot hil one D in the Treatnent of HuUNMBRCTWSROVS/006051
inmplanted in Nude 25 Mce In this Exanple, it is
denonstrated that structurally designed 16-nenbered
macr ol i de m crotubul e-stabilization agent,

o i : O)- _ - i . i.

e 4 e, e R Al Mhic SR erinS DL fportcd
lteee wereonarnied @pssing\hlusnan gimerxdnggifiain immunadeficithtisidemmice.

r. oral ly. ce bearing l.arge.size tunor (Figure 6) .30
Bhis SRt Hiodt] & Eamrcniiioned B GuTpe sntar eordpouds prior o
SR trldls P& ahtr FHigaty¥ th 26- trifluoro-9, 1

O-trans-dehdyro-epothilone D as a single agent
monot Her MRSy 1 aféh &GN+ B expsrintehtsrlagiedi$ 5 and pefcmoniths, respectively

nconpass l.eukem a as wel |, as .breast, colon, .
PSSR, dosrouans et reedt s beBeoseined affohaend 52
thbitBsuRforreedrespétivdls) follblvingche CBshesPPEWatBent. For the HCT-

experiments in vivo reported here were carried out

Ui exgetuppi{Fiaweo?), keihagektpxe and 26ririfinowed, i @ens-deludjeo-

1 Ge. I.S~animal  nodel | nly .used.in
Bofiftonr PRy oA BB TR 4 36 asFnepragpe. However,
thé padlisaxeD tré@BE Bfoupatlagyeti ot 1.3 nldifhdMftel stpdindtleatidéht, whereas
experiments lasted 5.5 and 6.5 nonths, respectively

rtridliees9 4 Odransgiehdymepethilase Rdreatadmmimals ayssetingorftseor over
' { 4 1 2 tumorn free. ..
EXRERURE LM e A0 a0 B PR o e s
doatrol) the padlitade]l Greatifeat HMEOT- (16| tombEredNltediatdn. 7% tumor
paclitaxel and 26-trifluoro-9,10-trans-dehdyro-
WRREHTh - PP-a8 sdgilyhaeasehesebiilinty Hotrilugead d Qeepns-
- 1 - 4 -
B o RARAE T AR SRR o bRl S8 Sctog and
“tllealogprbpectiielly ewhen 6 ekpdrivhenty we, terflninated. Based on the healthy,
0-.trans- dehdyr o- epot hi | one D treated ani mal s wer

CljKoronditinnsos theggied mico withhasy weigluRiuFRFddo prtisatment lovels,
SRR Rt 213 DO 004 U B Rt
prelsugadetdeatme®®r additionalrcyslappf esdiment were 2nfaBeddo g hietekult should
kill]., t.h [ kill b . .
Seschierilc drae ,ﬂf‘gf-a?*rethﬁs g s B dfisighetisnin
iMnvhoaeski &K Tnidd fhaf iR el TR IS - etbrP B1ic8 - P bA%rBWkdge, this is

>11. 6l og, respectively, when the experinents were
thelonizest kenhgrEa Swthpenti¢ stadineedrtiby putdo nude niomiditiomerticad f

the treated ;mce wt ody. wei ght .ret urned . .
itk AR O E L P Plefd RSB i g beshitEborl et g
Paeen@RElr @Fal laAFRkERIbN ToPE sidgk@fitundragsiRat Ripekt@ntToStite that
if prolonged treatnent or additional cycles of

it aclptivaly estrte fladrooswgundibatsuppsasses tumougwvald Bet it is
r%lﬁpizelﬁ% g%l? Gf‘(% gg(g ?'tcélt%ﬁ&!ﬁﬁd tﬁigtcgch}ebfgg tuntor rsﬁrinkam%g.l %hg %ncrl[i?lrg Svith our

compound, 26-trifluoro-9,10-trans-dehdyro-epothilone D, that achieves complete

tumor disappearance in all mice with no relapse for as long as 5.2 months to our

knowledge has never been reported previously, indicating the great potential of 26-

trifluoro-9,10-trans-dehdyro-epothilone D for therapeutic development.
Additional significant benefit of oral therapy is that the use of Cremophor

formulation that can cause severe allergic reactions can be avoided. It is well known
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i mmunodeficient mce than in the i muno-conpetent
m ce. To our knowl edge, this is the |ongest xenograft
woOhersagenti ¢ studies carried out in nude m ce PAT/US2005/006051

bi onedical literature, and the |ongest conplete
rem ssion that has been reported either with
parenteral or oral adm n| stration for a single

. Lt
B R AP0 hor A oRE Ll B T SR B0, o 5z
Eporid indpcedrbubl Bietme allarglc waehamS whikcly nrade @rétreatohend wath

Cogﬁ?%gg érg@t a%glﬁleﬁ/e%gssta%nor shrinkage. The finding

26- t rihal é!l‘i’éc‘ﬁvgméls@ of Q@-ﬁ%ﬂﬂﬁ@-@ﬁ(ﬁﬁ gf%o(qé?ldkrﬂﬁé‘po@nl&fé% is consistent
achi eves conplete tunor disappearance in all mc
wiitht s mnarlabitpmetabghc stgbillitynig m@lsﬁ plasmarantisn humanm hver microsomal

#gg‘]g?.célg{lglﬁ gt e’ﬂag Yk {a%B]g{,] %tali% gﬁrl ! eVI %J axeythfluormatmn at C-26
gokitioh WB KR HoifPohé altteleN@ys e @WtIhtrb&Ib%thE Qouble bond at C9-

t herapeuti c devel opnent. Addit’ional significant
Glhadsq mcmﬁsedrmﬁabcﬂa%whﬁyﬁwﬂm 19hdhgstosptesgoéthgpintmal dose

AR P RSB RRR B BB SB3b8RE can)
e T6UBe Gfﬁé&ﬁﬁﬁﬁﬂatlohl‘@@mg/kg, @Be&rGDnigyl ? QEDYsudgdstt it the
formul ation i n Taxol, deSOXﬁelEgoB and 15-aza Epo 13

corpeudiistvl sathsAang hpeexgelent bigay pibabilityrn efvonake
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cfh;htﬁ‘rél ’]E-)ut agfbu}ﬂ%i nﬁhnggt rfhf}flﬁ%é;}?lﬁéé r?%c%ﬁ iséﬁ %th "lsaxol mdlcate the
pdmisie Epaitial bbthés conbpeand dor(the eatmedtd)f cahedrr od u0| ng

the doubl e bond at C9- Cl10 al so increased netabolic
stability (Figure 14). The cl oseness of the optinal

f 1 uoro-9, 10-trans-dehdyro-epot hil one D

HereFialsdnddfarhdds| | (20- 30my/ kg, D) 10 and for the

Gﬂfeﬂhce&dnAﬂlepbmﬂbne:srwérE@mhb@zed(@llﬁhcaﬁ&hﬁdrkm @2Elitaxel (Taxol®)
suyggests that. the _conmpound is well absorbed and has

aad vélastine Biliue &Y BhbPrieRprehased fom Sigmas Alldhesspogpounds were

d&%&g@? (1)1% gﬁ{e lgﬁgﬁogid %‘gf tliyr}n gh‘ @si}%&%ﬁ% ’\%?hlus%'hﬁ% ?ir(])r in
meml)@hm‘ tH epethdowarant dclitatel wergdissdlveel inv@remopHasketianol (1:1)

i.S.on 3 of t_ npst |rrportant C cer t erapeutl C
\ @?ﬁ ddhen @Httfﬁ%wetﬁ side fon VB Tstqrpfog Qhrs Firptap Vg ibiiRg & custom-

Jeg gﬂémﬁn h@télaﬂésgmgmmablgggg@r@% e 'ggb'wl al.

I cate t prom pot en orrpoun
Adad Sai. eﬁfﬁﬁﬁtlSﬂQSdﬁﬂ&hrGhoﬁM ef |(2(D(H)é’mlc Whﬂd&d Sci. USA 98,
i.cal s: | e othllones esi zed a
RS in ab whigh Tocpibited Torsa Ry elysncd s ohadministration of

tHd BRI et &d 8 QissHA tM\@&ﬁn ahaedndr
e ¢ ﬁes een}gr(e)%o ! n'{f SISV\B?ién)g P SR s 3 @ed with
equal volume of Tween-80 and the suspension was diluted with 5 volumes of saline
prior to administration to nude mice. The gavage was carried out using a 1 ml syringe
and a gauge #22 ball-tipped animal feeding needle (Popper & Sons, Inc. New Hyde

Park, NY).
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di ssolved in dim ethylsulfoxide for the in vitro
assays, (except VBL in saline). For in vivo studies,

wabkbosegahi | ones and paclitaxel were di ssol vedPCm/US2005/006051

Crenophor/ethanol (1:1) vehicle and then diluted with
saline for iv infusion for 6hrs via tail vein using a
custom designed mni-catheter and a progranmabl e punp
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avage . .was i ed out u5|n e:%g8 nd a
SRR pB0 B b Bt D RLDL Atge Bigf o gma
ceflf 8A 549) Cand¥Rimadeon dﬁ@élh@mN@ICTAfﬁ 6We2@9§é19§&?r31% Amerlcan
PCT/ US2005/ 006051 Tunor and Il Lines: The

Hipedrliyynpalbestias (AECCe BI@GIIWIHG,(MD)S and their
vi nbl astine resistant subline (CCRF- CEM VBL100,
720-fold resistance) were obtained fromDr. WIIliam

Aaelalof Athbgidnideanise byariifg the hi/Migtne GoicCAifine®R6m NCI,
CCRF- CEM Taxol 44-fol d resi stance) by exposing

RoegtgrickpMI: and wsed dor ablchuaaa tgos ubmcwt%ﬂ Male swidentieet Weeks or
é&i&@lé@gbo %& 5?0%%&% g&V%\Eé P%@%LI%IH Se %%ﬁ %ggr}%g}eﬁaﬂ Vell’l

fon6 bomemny i ifusion udibgmhomen@de ﬁ’ff@éldﬁh@ﬁ‘ﬁm @Hekey ahdod@hinment
and human col on carcinoma (HCT-116) were obtai ned from

taber 4 PaRETanE3Rledlntyard é’@?qo@osevrlaae purpwithreelkiaek was used for
st BB 0 A B 10
wasr1081 L1 il 019anl ¢fisaline. Xtoragalaidisnisivition, Bolie ltﬁ&@efan‘dﬂeiksl were

| hi d
Gsplss mrnmaelaps drovdiiecrs T gty et 11 Fasol soligon should
Yenliskt® Wi sthiiGo %V&gﬁ?é@ﬂ@atloﬂf % R vBiuie &ﬁ%%g@oﬂfﬂeasurmg

contai nment tube progrannab Harvar d
lenath ngﬂdmunmlg\htt(hr width)i By asizkg aveadipes eBorftomod-bedring nude mice

f | f | f h
g T o A SRR IG DOWL VR (e Cot9 WeRehs T the
V@élgﬁt"ﬂf Rtunfop! Aﬂra%kmﬁ@md"'ésséoh@ﬁét&{‘m ﬁeﬁﬂaalgéeusg@ﬁ gi%egu?cféﬁnes

Taxol were dissolved in ethanol
e the INatmmlHnSITM’temf %altﬁﬁeudﬁﬂioothe@dlejmuchsshf)AhMalbmd the

used w thi n av.oj i.ta

g ol bt B it MR o BlBiA Lokt FEiehe rfiaioge!
lqmﬁkhth%nQQk@qk@nﬁﬁkbper For tunor-bearing nude mce
20 during the course of experinent, the body wei ght

refers to total weight mnus the weight of the t unor .
C%l Séaﬁ%hg agsg’ytsu% Ie)rsepgr% 1grl1'I %ctmezg v%t;n ‘0 gy%gt%gcl%at)nf %gsa\}lf\g cells \bvere cultured
at an initial density 2-5 x 10* cells per milliliter. They were maintained in a 5% CO,-
humidified atmosphere at 37°C in RPMI medium 1640 (GIBCO/BRL) containing
penicillin (100 units/mL), streptomycin (100 pg/mL, GIBCO/BRL), and 5% heat-

inactivated FBS. For solid tumor cells growing in a monolayer (such as HCT-116 and

A549), cytotoxicity of the drug was determined in 96-well microtiter plates by using
the sulforhodamine B method (Skehan et al. (1990) J. Natl. Cancer Inst. 82, 1107-
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for the National Institute of Health Guide for the

Care and Use of Aninmals and the protocol approved by
woOheosMsmei al Sl oan-Kettering Cancer Center's PCT/US2005/006051

Institutional Animal Care and Use Conmittee. 25

Cytotoxicity Assays: ,ln preparation for in vitro

cytotoxicity assays, cells were cultured at an

ARy . 3 Ll .

P rROTRRS] AR 1D rileicHoh 3 oo O shapkfipn (46 gs CCRE

GEIg and iRRblines)li ayntEdity W BERUBR, n dapltcatenbygsing the 2,3-bis-(2-

B eyt o SE B Do SRR Ty G esiam ROEOSY (4T

thi¢PRultGR] théth8d PY¥udebrd br . (TOBY) GRler REHUB, 29 7HEE3LAR ted
and A549), cyt@sugt oxicity (g? ?)he dre;ug was’ determ nedoriprcl)rae

lggeindy refgiancerintdérwell micsstiteyplatss.nfor batk nmthddsy the dbsvirbence of

t haod. _(Skeh . 990 : tl.,Ca | .
GRS ot Bipies i AR o ot U RRRES, Biph B
WigsROVAY eDobeEffbd r&&tidrﬁﬁ%féﬁ'fb@ﬁbm_ 6RI7 EstlchStr oAV dadh drug,
suspensi on (such as CCRF- M and its sublines),

ip Gupkienis, syarg appvzedeatiuthe edign-eftast ploabe usibg ageinpyter hewgram

(GBPRELG: W3R7) Colcnsumfor Hindngn PieseBa oY Uy ighiof it
iaediponatby Herei ierefe¥dnke). m crocul ture net hod (Scudiero

et al. (1988) Cancer Res. 48, 4827-4833; incorporated

5 herein by reference) in 96-well mcrotiter plates.

é%&’éﬂiﬂ%’%ﬂ?{ﬂ?ﬁgﬁn_rﬁ&ﬁe ahs of RARGER: 5057 cﬁ(\)@f\e’ghgg’gﬁlity study

measur ed i Cropl ate reader ( Powe
vBiswaffitdd, out WithooRikly autéh)atedMBECaf ftemt witieh abhsimtcdofin Rlosgekt-2

ro 0.7 concentrati ons of each drug, in .
@%ﬁ?@d@@% NERETeal SR RDHTPR YRR i 87 Pigilent g9 HPLC
O e R T ” PRAECH ¢ CoRMaStio PlomrighEid washeg it with
agttonttiilcrand ¥oatérs Tihedgileot attesnipdaresen aby7 t@fpdckedap)20 ul of the
Stability,of thil ones | use. and in h liyer ..
S0 b onkhBe Sprps vohelitiyin fbercher Higchromekicg diyerted

i bl R S G090 i ol

Rsﬁllep??lr &mbl@hchaydiﬁ&mgd)nmn a\rithﬁgiagcbmlumm @®MakMod, Chadkly ForinPA)
Bri A . . :
a0 g R R 200 B (e oot Fork e Vg

ab&enibGle/ (BT, fB4Hhi0 2870k 0/4mIAST, & thdtthEretBhifdrG s Bt A8 cbmpound
of the sanple, loaded it onto the cartridge, washed

af interesthis whewi6, minktas. ShmpRrvepreitionfindolyes theddditine of equal

RSO PIRRG G RER: o el o P AL e, &bt adon o o5
28DTHR Nibistratd Y20 SN WaRie (MVasoMp 90- 50ROt B0 iPh: 1B .C

and the eluent was nonitored at 250 nm_The nobile
applysis. Fenpededhynasiivesmigmyome S8tfiastion (Xenodlethoh énex K S), 20

;@gjh(,g)oyg@ OQQS@%ACWOH wa3 %i%gc?\tvitfl 5%0 ruﬂ)F ﬁfsé ?l?entpir<r)T<1::“‘ee=8g:c ad eﬁa%ve. The

sampling period was controlled by the autosampler and peak area data were collected to

compare the rate of disappearance of the parent compound.

Results
Structure-Activity Relationships in Vitro against Human Leukemic, Taxol-

and Vinblastin-resistant Leukemic Cells and Solid Tumor Cells. The potency in

terms of ICso (in pM) for twelve representative epothilones against the growth of
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of interest is about 6 m nutes. Sanple preparation

i nvol ves the addition of equal volunes of plasma to
wOB®sioss22a total volume of 400 |, filtered, an@dCrhs2005/006051

addition of 0.5- 2 | of the substrate (20 nM to

achi eve about 30-50 mAU at 250nmin the HPLC 25

anal ysis. For pooled human |iver m crosone S9 fraction

lﬁlffﬁaﬁpleﬂ_lgé?ﬁlc d(ﬁ@[e)GEN’f&Hs %Qi thélr §1ﬂ@i§)n&)re§?§ ant 20 fvfr@a?&shﬂ@CCRF-
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f
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their sublimes resistant to vinbl asti ne CCRF-

heveeveaptabalie staljlipais |greatly dncreaseskby @a\mﬂamnatm@gure 14), and

DS RS OB St P A
gacapirateineof Anda-dangresBtadte MADR) Moferokitesiklft with Takol. Taxol is a
shown t hat deH EpoB replaces 5 EpoB as the npst potent

8996 b tBERafok YER. phpleotme bytdexalishiptansramnay ylsg bg generated by
ﬂﬁ&}{ B @bl gcla'f el %te'eQEeé)angggq%azg %ﬁ)%@ 1? razf ﬁelq %%?)OB which

vvays resu in mar I'ncrease
shbvers eassideraflé umiss-paistace anbdth eruﬂzila%ﬁn@aﬁd padlmtw@n AEPbR bind its

educed  t he potency however, aibol ic stabiljty is
%flé(sfﬂ%ﬁhpwesi SY8E &r%§-r?al18éar10t% .“flthu\elab Astinedwt pef @@k@xm)m)

@emg?ﬁd@ %Eﬁ%ﬂ%ﬁ R-Rffr B is &&g&a’gqgwﬁ% Wnidat

vi nbl astine, typica strate or t

gugltyoprsotpible tofepnﬂiﬂbnesnl rm);Fgr -éxd-gEpoiB adeFVIBpoBLaind deH-EpoB,
Cr.oss-resistant, wth X0 S good, sybstrate

T Hteth BN S s Furlee phtrhe Hog B VAl g o e ot
a‘ibﬁfb%[a%hﬁ&o&yrem%hﬁfo' \Qﬁblhﬂm@ﬁGf‘{d oﬁbcl\%ﬁ?lc The exceptions

are 15-'aza- EpoB, 15-aza- shows
consildeadist etudleeé&slnﬁ‘gt slt é\lrﬁ)c'z’é) Natubo(ltviwomtﬂﬁs 66166 AMeng et

T ST e
refekancdpit kv@é}' K&’fﬂhﬁ‘de@@ﬁfﬁ eﬁﬁmlﬁﬁ‘é ﬁ%le@ﬁl@s eal baibdemRA n?tgltfu%e zones.

A549 and are a equal |y susceptible t
E‘fb@{ lhlthQ)ﬁel?g aCVI) SRR Lﬁlﬁcm @Bangste O YD @Bﬁramvidn terms of in vitro

cTy(fJ tct))ﬂgl?y %}gagl%%tgplgl Ea%g tgn g‘h rast £3the C-9~15 O-

AP ke bEdIdh€ COBSpen@aht ARt ctb Wlheﬁ&h%%ﬁﬁl&&aﬁl@ mdd@ication of
paclitaxel. In earlier studies (Schiff et al. )

Sﬁw@t@reé i§ odgrated (Haarz! ab 62966 Biockemigtnet3s, 248-250; I%om@sk)l edal.
(’f%7 9‘"@{8] é%%% 6217%925 3%72%%1 %fl' of W%lctfl 1(S)fincorpor§ecl‘l Rerein by

i ncorporate r el
reference).

Epothilones with 12,13-epoxyl moiety, such as EpoB, and deH-EpoB, although
the most potent agents in the epothilone series but they possessed rather poor
therapeutic index at their maximal tolerated doses. This hypothesis is illustrated with

the therapeutic data given in the table in Figure 14.
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reference) it was concluded that epothilone nol ecul es

can be dissected into three zones. Thus, in the C1-8
wacaeyds/sextor, structural changes are not tol er RCEAS2005/006051

terms of in vitro cytotoxicity and m crotubule

stabilizing ability. This is in contrast to the C9-15

0- alkyl sector and the C 15 pendant aryl sectors

[c%'crhe {Eﬁﬁﬂ%ﬁﬂﬂh@ ﬁﬂ%lfg%cg)?ﬁéé %&Q&e?&ﬁg?hlé[‘f[?edtﬁ: Results
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el deeintRTBR Brcom B DaTIRTERdRy MerrERy strets fo
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Met abo Phar macol ogi cal Properties and herapeutic
difisultte coredlate s Hifuct e ndetotwoadd st@lshzatwneqotaney hedauge the

iy it bR 5% sBhilf B iy Rk Rty o Bfer solubiliy and

lﬁa@@hﬂﬂch}d bRytariedelé hetha mmape@u@ Bfedt@ad nay YeQmpokthi® for the
npounds. The table i'n g re 14 sunmari zes t he
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\%%t%ll\jsl%i 11%59%(158\%01)6' (Ehe%c go%ﬁ IB%{esr ellh%tﬁr}%rh;gt ! gtnll'yc‘igg 1élJEpoB is orally

eva

EReaIue reduewy thk asrsce@i oBwiRr-isbidiiny it fdingafor@lation and the
gr eat | i ncreased potency jn vitro and in vivo. In
Llsﬁ&f‘s@ %‘@@geqae@%@r%%waﬁa& be avoided. npre difficult to

corr %ytg étdgﬁ %50"]3"}4 %%Hr W%&ﬁ OHh ?Fﬁtﬁﬁob' ﬁlathL odgder have sub-

pot enc caus are a
renomslaniCsais wmaréds & 3ﬂhHl—<ﬂEpDBé HEpokt, @3&1{3}{ -d BB rdEpoB and Fs3-

ety chis st bveriF st FREIO g 10 PR UREMRY 7h oPeKHpoB and
]%ﬁ)@ %Q tl{éfmf)é% P@éﬂdﬁﬁlm@? R MR B iy g%nﬁ %E'Vzggﬁﬁf the HS‘ not ey1eld
eH ty r e tiv

EpoB gr y |ncrease wat er so
th@bezst therapepiid imldb)o nAppardiity, epordil nopitty b CF:BQQIE’J-bﬁjﬁmEandsdeH-
ef fi ca |ou reduces tgf% ncern

DTS giGREY W P HOEHE 19 |aate‘v@ﬁnfawdlomévalue in the

a -
5088 B G BN P o

dbpoB anddlapoB awlerawbthe haln@m.ahtes bEbodysweilght drapped and they

F, dEpoF, F3-deH dEpo d
P BER B SR E ool 6 B PIo S T or isign g ll animals
18 g3RdVhI( il @b Pofehdy akitte BpARaPMErapERARIRE SevleARAPOSE correlations

potent epothilones known in vitro and in vivo but they
velth lot i.y. isfugiontad éreplosent.t O€ spgsealiintercstrisithat Fﬁ[dqzﬁﬂ@pt)By

ERRR bR gt Y5 rvaRrerdecdsiie: P Rymet (Coon
@i, QBB Ryig P RE MV B URY. IFgl B2, 4762-4767; incorporated herein by
reference) the excellent metabolic stability and the best overall therapeutic results
among the epothilones listed (Figure 14). Furthermore, F3-deH-dEpoB provides
curative therapeutic effect via oral route of administration. It is concluded that the most
potent epothilones does not necessarily perform better as antitumor agents and that Fs-

deH-dEpoB is the lead candidate for the therapeutic development.
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maxi mal - body wei ght percent drop w thout a death

(Figure 14). By contrast, F3-deH dEpoB and dEpoB
woab@roatee t he hi ghest val ues of body wei ght dpoppsenos/ 006051

and they showed excellent therapeutic results such as

conplete tunor remssion in all animals. In general,
in vitro. potency and the optinmal ther apeuti c dose
reveal ed good correl ations 25 vvi th 6hr- i.v. | nf usi on
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digBosrsed i Dot e Phiied nBtisStto oy R e o £roup
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Ther a tr rge r, X S own
3 ) SR S L R LOT2 ko Bt A e ls TR et
o%§er3e(ﬂe%e@ff tReYaysRLEND 1 98 Whek redgbeGtERARyas & MIHAKE: TRere was
i.v. 1nfusion BDx5 begi nning D22 after tunor
HOMQnteéapsgm all éanlmﬁl@rnﬁrl gé& & uaver 3 dmomthsafeer cessation of
t{e‘gg % . During the resting period of 9 days w thout
nt (D34-D43), the tunor size continued to

shri mie(phd gﬁ?&s 3P thetnut® niclbSBRR{PEBHehtaldnWUM DS, 31, D37,
m ce studie wher eas body wei ght of the treated group

D4ss eudbéd frosn ppremenssraeela forghe consied pnditreated)gtonps arghown in
esrt gg period (Figure 6B). Resunption of treatnent
52 @BDx4, led to tunor di sappearance on the
rerral ning 10 3 mce on D50, D50 and D51. After D52

é.wr , date of the | ast dose), animals were observed
@ﬂye

Gamger Thgrapyof MX 31 ¥enegrafis bﬁé*‘l@%ﬂem vigdrakas
%ﬁdﬂpf{%t‘ﬁﬂl Dlgg{é)%?m%lgﬂg&égn’g c}é c%&ﬁg éa\?etngdrrgll;at 30mg/kg

eveysRbi dags &r 7 timesdbdreniixX-1 thaopdieinkggeqphisusibe His@pauﬁace in2
m ce of this_ experinment taken on, D25, D31, D37,

opaf 4 gHiee- paddifionakiwndoses (after skippingn dose) led i wmor and

r: |
AL 0105 8 Ay Lo O B B AR e came s
af alhe saﬁwnchechﬂer aff suppressed MKelmlmm @m\gﬂm’hht fizot lead to tumor
20 .every

3-d H- |1y at 30

gla %Por %7%}/? Atter the lsst dobpl Taxe) ”?(ﬁ?é% éhmﬂm@ég@nawpplessmn

@@%.dF @&PQEEG@ @L%aﬂn{éng ng%ecghoée gﬂe&@t éidichi QRasds'R body
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oses (after s I ppi ng
weight With maximal drop of 15% of the body weight (Figure 13B). Taxol treatment

induced little changes in body weight suggesting that oral administration of Taxol was
not a suitable treatmént apparently due to drug metabolic inactivation or poor
bioavailability. In contrast to oral route of administration, our previous report (Chou et
al. (2001) Proc. Natl. Acad. Sci. USA 98, 8113-8118; incorporated herein by reference),
Taxol treatment of MX-1 tumor at 20 mg/kg via 6 hr i.v.-infusion could lead to tumor

shrinkage and tumor disappearance.
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di sappearance in 4 out of 4 mce. By contrast, oral
treatnment of Taxol at the sane dose and the sane
wecehestsir2 of suppressed MX-1 tunmor growt h but ®CW/USM05/006051
| ead to tunor shrinkage. Two days after the |ast dose

of Taxol (D36), it induced tunor suppression 25 of

66. 9% F3-deH dEpoB treatnent induced noderate yet

persi stent decreases in body weight with maxi mal drop

of 15% of the body weight (Figure 13B). Taxol
CGuratiyerdihierap endic &ftect pf Fludelnengamsi ’rﬂabdelyemtagfﬂ;‘CRF-

sti t hat, or.al adm | str S ot
R R Pbnbaaato IR oo St blRE 21 20D degen it T
Eanﬂﬁgl YAL478D-£767 PReSrpBlafaMetdia Bl lrbfeYonct ) weARbWaE that Bs-deH-
oral ‘route of adm nistration, oUr previous report

dEpnBuat 80 mgdke, 42D 72 0. vpmééﬁlon\maunst Aezal-regetant husmnégng
8113 81%?49({:&)&& %? 'a @ggrlcmgt?lrl%bto Ipﬁ rs,)%%}?{%% Ccﬁ?yieldeda complete

tum@!r groMi Sippiessidu bt fagiad td &chicv@BlimosMisippeatfcdd Wetndilise
di sappearance. 54 WO 2005/ 084222 PCT/ US2005/ 006051

agoihex packitarkregieantixenespd CRF-GEMkaxohe4a delf nesistance to

PRRSBL T % T PR SRS A PR

iffsiolNg to td@or dié8edrbds inl Newfofdrmiced AldditRinal QYDx5 (after
reference), we showed that F3-deH 5 dEpoB at 20
skipgimegne @aﬁea(%toﬁpmpr Jisanpsaigaseoin %@5,(\5 4imice, with the final tumor

PR LS T A SRR o PR Bl
dtappéagiree occuresd igroniy hoﬁtuﬁpil’lﬁﬁzs ioanhdsit dipaftedhd vo cycle
achi eve Eum)r di sappear ance. now. u

tsaEnan-a Kbp Inpldumer spTsssing gpHY: Yo e S G h?lek ggperiment
v{gfﬁ Fadof ?i ﬁ%{ﬁ%@g {dedRfifn gf émlk sth ré’és 1°o)ut WAL, lﬁ{]@m]d fimor

I gure one at hr i
shnﬁk@eo Ahe dahal torton ﬂqrprdqsmapm%fawaeﬁ 6%2 out of 4

D W AT
et s‘i‘s@éntl?‘i@@iced%’@%c@%élgﬁl Ring %@F@s( EWI6L7 #tmehs id@hr- i.v.
reduced dose of 1 ,

tunor di sappear ance
infusion egeryiatheyrday. Skmptngofnemeamwt cn HZidecstdnnda@dlaﬁ geining of

b8HY B@% ﬁggn%e% ﬁ%:?ng%g,cafp e&fft%:g Gt Hg@?D%g %géfltsp%rs?srt]ently
rJcel (17 boRQ TR ik Ghidlet (LHARY (9D Wb, RURRTRRAITRIDU!

wth little or no tumor shrinkage. The final tunor
suppression on D34 was 75.6% Both F3-deH dEpoB (at 15

/ d 30 mg/.k and al St e
CHalfls MR AR e SR Gh oA e TE R Ry
Fla@abh&NAS sidvin B FiBurei9AY F;- dlerd]ﬁJo@ht@fDQﬁgf/kgfaﬂ@BO émylkg or
Ski Eplzgg one treatnent on D22 | ed to inmedi ate gai ning

cagy/kaeRYPx4,iGhr-4V| infysian forf é}’l@rléﬁ: ghieddg &morgilsappearance
1% 61 c?% OER irh?J %%%%Iﬁou . [%rt@? ﬁaichgt tr tﬁ(mfnlr %‘rfﬁf&‘t&%otn el"hgre was a

o(nElcﬁbkf-eklﬁ Bh.D17 between the 1% and 2™ cycles and there was a two-dose-skip on
D27 and D29 between the 2™ and 3 cycles. D9-D37 was the 3-cycle therapy period
and D37-D200 was the follow-up period. The experiment lasted 200 days which

represent more than a quarter of the average life-span of the mice.
For F3-deH-dEpoB at 30mg/kg, tumor disappeared on D21, 23, 33, and 41 and
at 20 mg/kg, tumor disappeared on D31, 35, 41, and 45. For both Fs-deH-dEpoB
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Curative Therapy agai nst Human Col on Carci noma HCT- 116
Xenografts by Fludel one. As shown in Figure 9A
woemmskxiEpoB at 20 ng/ kg and 30 ng/ kg or 25 Tagoiusai05/006051
20 ny/ kg, @Dx4, 6hr-i.v. infusion for 3 cycles all
led to tunor disappearance in 4 out of 4 mce. The
treatnent started on D9 after tunor inplantation.
[
G B e R O P o 200 gk OF iz s
tEﬂﬁmttedl wBeril at)doba@ﬂ:img/ikg Buchoe yﬂtﬂaplseardﬂgermﬁ \NI8s 41 hemd 45 which

SR B BB 19,0 SO0 Ll Lo 0 o

tfe%%%‘%&[ﬁ tiRS S eladp@oRufed@bh ©71075,i1na\er age |ife-span
m ce. For F3-deH dEpoB at 30ng/ kg, tunor

d| s aﬁﬁ@@d@@iutmoﬂmei treatalensmchdmg the reshpleriat is divtaterd kythe body

i et RRS ARG e s mgiians S ks o Y B tEpo

tERERE at FEM/WF0s8) Cth& HERIm 4]l doap siRidhn 1oks Qb 3096 Bht Wig®ut
on D200 when experinent was termnated. For Taxol at

lgfbalmbg/wdfgch eqsied gt thaspa af the 2oncyolEof teatment (1. anB295 Figure 9B).
'Iﬁ% b&’ hv%.%h% ggér{:@%g Emcj ﬁecgb%ggr\s;lge{rx\()%é 8‘{%{1@ élrngF&l-deH-dEpoB 20

h/Ra ek ﬂﬁl@upmﬁdﬂmpﬁttdrﬁhﬂcbﬁﬁgmmrred on D71, 75, 81
and 81. 5 The schedule of the treatnent including the
rest period is dictated by the body weight decreases

? A fbﬁof’iﬁ edekl}ﬁw F

dIysHB) \weid @(ﬁw |1DBii'féb§$m’hO%dilM Eyolh dllieraﬂ hEIhiﬂlg(:aﬁbilsl‘Jif these

occurred at the end of the 2nd cycl e of treatnent

Diffegencesr9) (Fi gure 9B). The body wei ght decreases and

recovery for Taxol 20 ny/kg and F3-deH dEpoB 20 10

ng/ kg were simlar in both pattern and magnit ude.

Pugryphsétidty iDévemmiMiatiplenfed ortdn VB eind Nosrtladgkbxest iyomphoina

(ﬂl]ﬁs%&l on &F?; deH dEpoB) and How it Differs from
droELEHL A er apeuti ¢ | nplications of these

D ff%ﬁ/ﬂ%&ﬁ?)ﬁ&? o 1“)@ 0§§p%éﬂc'ei'§' 1l mmt%}_'%fchﬁhﬁhgnanmes

Myel oma ki ns Lynphona

vagh 15,60hesy B.Meadragumed ahd)P 15,0a0ateathk lin %ﬁﬂc eTIsatawdtdﬂ%Mwﬂh

of hemat.ol o mal i ghangi es w th.15, 500 new, cases
Amsisad e edotiEreny Tone ROVt A3psn ORI APORr S

(B'aflbgle %palc OB dn® Bﬁhluﬁﬁﬂé‘ﬁ’%@l%hﬁp WBIboy 004 C6H:963Y eincorporated

a nmedi an survi val out years (Barlogie et
lareln b refatenen)t Adthongh h]g}bl-cb)swy]@nmheraﬁr with he@etppoietic stem cell

T e

putieiP reBpdes, mandating the crucial need for salvage therapy options. Paclitaxel has

been used to treat multiple myeloma and non-Hodgkin’s lymphoma (Miller e al.
“Paclitaxel as the initial treatment of multiple myeloma: an Eastern Cooperative
Oncology Group Study (E1A93)” Am. J. Clin. Oncol. 1998; 21:553-556; Jazirehi et al.
“Resveratrol modifies the expression of apoptotic regulatory proteins and sensitizes
non-Hodgkin’s lymphoma and multiple myeloma cell lines to paclitaxel-induced
apoptosis” Mol. Cancer Ther. 2004; 3:71-84; each of which is incorporated herein by
reference). However, the application was limited due to its high toxicity and multi-

drug resistance. We have evaluated Fludelone and dEpoB against a panel of human
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options. Paclitaxel has 25 been used to treat

rrul ti pl e myel oma and non- Hodgkin's | ynphoma (MIller et
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eazg %%%?er L \?%E%étnég ' ne%tng glupbc? ﬁ? I%P%r9cr8}e VEGEF receptor

prthviedysagdresstohahen Kyﬁ‘[}}lﬁonﬂa@ceno raphs in vivo” Blood, 1n press;
prop arqul -1 Q- deazaam nopt eri n) agai nst hunman n&; horra
ipgorp herein by peersaed) e batielluelane and i rataeassinpbitnyleoma and

SR O L STEATE, o P B

Flif@l@lﬁ@drﬁl&ﬂﬁoﬁhivibﬁ txtesmold ldw a050spivhile e NeIIt liskes were inhibited
t el oner.as ate ant agoni st : |n vitro and in viv
Sl BroY e YT et

adgegsed Frdal bvere dm hey WsROFREeCtRe Ble\'é@B@e 2-1).

103: 258- 66; |ncorporated herein by reference) and

P2 G e U0 AL 0 BB AR pne o

dorahnmBanxig ey z&ﬂlhformal Mindgn' cdBl gup@tlations & &8&inined by the XTT
i ncorporated herein by reference). Both Fl udel one and

WRASSEYhi bi t rryl eona and | yrrphorra cel |

pru rferatiom si ¢ i cantd Y. I\/ﬁﬁ&l UnNE cel i nes_are

verly sensitive to Fludel one and B%b@‘w_th ex’tqm
ool st ORIy o | oe) EHp. oL Yitclone
ef fi&ANMIEE26n MV (thlma 1) 156'65#2@ 2-1.| Tekl.2

grd i nhi bi t1 oman C50 of F € and

ag Y%‘F a _panel My‘ﬁ%mﬁal hu g&lsg:ﬁ%?s and 1 %ﬁl'g

hurreppet | popul & 1Mym§m@s deter H'Brsem By the| 3122

t etirazontunmrassay—HCS0—(nM—1+E50(nM) Touror—cet—t+rne—
H 9189y dEpoB FMRPBAe RPM § %7 el omal 36£672. 0
7. 6BB1p-5 Myeloma 68.56+5.5 14.442.6
RL Lymphoma 90+11 80+11
SKI-DLBCL Lymphoma 72+9.8 60+4.2
HS-27A Marrow stroma 100£10 102+8
HS-5 Marrow stroma 10048 96+7
MRC-5 Embryonic lung | 8.2+4.3 7.4+2.7
fibroblasts
(human)
HT-29 Colon Ca 7.242.2 4+1.7
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CAG Myel oma 61.344.2 12.041.8 OPM 2 Myel oma 38.893. 3

8.22.2 H929 Myeloma 42.754.5 9.21.9 MOLP-5 Myel ona
wo80BAS843214.42.6 RL Lynphonma 9011 8011 SKI - BCBOIS2005/006051

Lynphoma 729.8 604.2 HS-27A Marrow stroma 10010 1028

HS-5 Marrow stroma 1008 967 MRC-5 Enbryonic |ung

8.24.3 7.412.7 fibroblasts (human) HT-29 Col on Ca

,——, A A

Lmﬁ%ﬁéél on oéé’féas 61. 3| NDA3NB435 Brich&t!l-&a

MBANBAS 'GECEéésQ@Q“ an Carkad. 8 21.2 | SKOVg

r| an—Ca 1 605—0Ovcar larl ah—Cal 1472 6

o

§

16GROOy car - 4 O&h/latlamc@a 162] 5543.80. 7 Nor |l Zbone
nr, romal cel 27A an =D 11 Neg)

|§S&?/ ‘g’resi st anrdg%né%Hé ese g ans i é:n[l?
thatoVElaﬂglel one andwdbEmoBahave am_aje therapemi@:z}

Wi ndow v Tabte 2= 1) —Ftuget-one—thas—5-fotd

gr e&€Apot ency { PIAUHERBB on 5lfM-eel | 1inek8Hhite
both drugs had a conparable toxicity to normal marrow

stromal cells. Fetal human |ung fibroblasts (MRC5)
Nezpel benpanairgs Str@mak_rﬁélg (HAR 74 andyidp-Sdlineg) shgived relative resistance

tb ﬁf‘e{qée&ﬂ#é&d‘é\” il ‘33‘(1 atefylh 8 i e%ﬁ‘}dg &E;E):Edhdag% %r&a%' th%apeutlc

e very sensi nor ma one an
vdEﬂ@»B icdMMe (’ﬁafdle@ﬂa. dhdeloyahbonh falé lgleater porncetian dEpoB on

NRheallas St ﬂe@n&%ﬂﬁwﬁﬁﬁé?@%é%@%mw stromal
cHHE, aﬁétamtﬁ{an%ﬁ%ﬁﬁeysgggg r(ﬁm@ sy wehg SASETE mg m@gffia%ut a

apoptosis Int se expo Rire
ckyad the@apeaticl w2atlomowesevadent fwmthl Kwederbyith theas enytsenditivduormal

ol oA on SELATRET o ¥Ry BHBrDY oo ep aReHLgr OZ1

ﬂ?Fi&gcgfngg ':ilg}jaddrln&ided g%%érsce?lﬁdgggtoglﬁ gﬁlgﬁ%s 48 a'ﬂ& §0) We evaluated

thd dwedoref dlrug RRROsYieon Wihenegssarht csaameapwmrsu in mheorhyeloma
c%?fg oﬁlﬂgeeeip%sure for 1, 2,4, 8, and 24 hours was followed by a washout of the drug

and continued incubation for up to 48 hours. Exposure of cells to either Fludelone or
dEpoB for 24 hrs resulted in all cells being dead by 48 hrs. (Figure 21). With dEpoB,
incubation for 4-8 hrs. slowed cell expansion whereas the same duration of exposure to
Fludelone decreased the number of cells from input by ~50%. A one hour exposure to
dEpoB reduced but did not prevent tumor cell expansion over 48 hrs whereas with Flu,
tumor numbers decreased by50% (Figure 21). Fludelone and dEpoB shared with
paclitaxel the capacity to enhance microtubule bundle formation in tumor cells without
appreciably changing the mass of microtubules in the cell shortly after exposure (Figure
22). At a later time (~24 hrs) microtubules are disrupted and cell apoptosis occurs. In
a comparison of Fludelone and dEpoB on primary CD138 MM cells obtained from
patent marrow we showed that Fludalone but not dEpoB induced tumor apoptosis
within 24 hrs.
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15 Fl udel one decreased the nunber of cells fromi nput

by -50% A one hour exposure to dEpoB reduced but did
woaabospseeent tunor cell expansion over 48 his ROBUSA85/006051
with Flu, tunor nunbers decreased by50% (Fi gure 21).

Fl udel one and dEpoB shared with paclitaxel the

capacity to enhance m crotubul e bundle formation in

changi ng t he mass of
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ti2esq4).46,A8. 26) hinghd c@ﬂpmsowef éEp(EB)-\meaieg WRPAME0§ZLabkich control

upirgtod R h L B ERBOBESL IR DAk B8 Mee dorgenes

V%é’!: %é@ul‘ﬁ%%l avpregulrehed sads, horh aﬁd 'f‘i?o%lfg o F§14\L/I§ 164 +2 80) were

he conpari son of dEpo -treat
upretgmla(ceﬂﬂtrhoth deunAt @htsgdhree gbss averd tiownﬁ@ulg@dé%ble Qe2) and
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VeTabBpoB FYabladd and 2-3).

Table 2-2: Global gene expression (Affymetrix chip—AU133 2.0) comparison of
differential gene expression in RPMI-8226 (human multiple myeloma cell line).
Comparison of control with cells treated with Fludelone or dEpoB (at 10 IC50
dose) for 6hrs.
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at 18 hrs., sixteen genes were downregul ated (Tabl e
2-3). HNRPD was downregul ated both tines (-4.92,
wWO203084220¢ t hen conpared gene expressi on al t ePew/USY005/006051
Fl udel one 25 versus dEpoB (Table 2-2 and 2-3). Table
2-2: dobal gene expression (Affymetrix chip-AU133
2. O) corrpari son of differential gene expressi on in
RPV M o]
Congaﬁrﬁl%gogln 0 contr{))ﬁrd Wi tih ce?‘%&tﬂr;@&l % (ﬁﬁ%h Fold
- “e! ore—or—aEpo LR 30—dese)—for &?@gem
B 005/ Qed222 PATT OOE/IEE%- ﬁ&telfﬁioé?dél one @hFLES d
S?/f%ﬁ@ one BT6R3s FANCEHeREECIChan e JUN +3. 25
B iar f eron| &2.8318. 3FUNBKI L (SKI - Li ke-) |#2.88
|ahumianbﬂnernbraote| n) BASP1.| GH%&! (inteder®8-0J UN +5.-6628
atiachdd signatngoy ane| GLP3 * (|lindweilile pmtein) +5. 28 |at t ached
AR MPIGid B i nduc] BL.e4 pr QUEITMIARRtérershoi d Q +R9A4
Fécﬂébrpx(okdaﬁ)erferon- +4. 92ndiRe® GHASHMmMETEAS €i ) i nduceg
M@ﬁf@l ni3Lenes-HVECEN | 3- QP geint00 proteinl)

I- - APP (A 42,
(@E}‘%—%ﬁ (y pr ot ei &1) %ﬁéggﬁcﬁgﬁﬁki?@%
F250° 5% (Tubul in a3)

IINSLGL (Il nsuli
i nduced +2.46 gehe) TRIN S(?htegloifﬂ‘(e f-+ﬂ% 30
contai ni ng 22) HLA- DPAL* npat i 5i4-¢4 y
class Il DPal) IFITI* (1I|ANSIEd( ulmzldseed i nddetd

protein with tetyatricopgasné)de repeats)
TRIM22 (Tripartite motif- | +2.30

containing 22)
HLA-DPA1* +2.30
(Histocompeatibility class II
DPal)

IFIT1* (Interferon- +2.30
induced protein with
tetratricopeptide repeats)
HMGCS1 (3-OH-3- +2.30
methylglutaryl Coenzyme A)
MARCKS (Meristoylated | +2.14
alanine-rich PKC
substrate)
ABCG1 (ABC transporter | +2.14
activity)
MX1* (Myxovirus +2.00
resistance, Interferon-
inducible p78)
OAS1* (2°,5°- +2.00
oligoadenylate synthetase)
PLSCR1 (Phospholipid +2.00
scramblase)
STS (Steroid sulfatase) +2.00
DUSP4 (Dual specificity +2.00
phosphatase)
AP1S1 (Adaptor-related +2.00
protein complex-1)
ARHE (Ras homology +2.00

family E) +2.00
HNRPD -2.46 HNRPD (Heterogeneous -4.92
Heterogeneous nuclear nuclear ribonuclear protein
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HMECS1 (3-OH3- +2.30 nethyl glutaryl Coenzyne A)
MARCKS (Meristoylated +2.14 al anine-rich PKC
weubwstosae) ABCGL (ABC transporter +2.14 act PeTaUug005/006051
MX1* (Myxovirus +2.00 resistance, Interferon
i nduci bl e p78) OAS1* (2',5 - +2.00 oligoadenylate
synt hetase) PLSCRI (Phosphol ipid +2. 00 scranbl ase)

§ﬁ%nh&%§ﬁr@fcﬂl§?‘ tase) 2 DUSPZ (Dual Spgcificity
h 3] 1S1 | ated +2|
;(S%é&% _ospl Zxai( 2 E (Rgﬁﬂzﬂtlngp—ﬁgs +2. 00 fa?nsq y E)
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#285h) pcrr442b005) otem bonucl eopf ot ei n
D). D) SW39 H2. }{2.00 HyAMATZ4edetordee ( Suppr®ssor

of oxygenase 1) vari egat i|cwehosyirangferaself®Al A ( heat
Bhdafllined:- énestipS bl dowhirsgudated i botR FORlelnt 0adBpeB-eiealed cells at
g 2A (Met hionine -2.00 adenosyltransferase I1a)

Ungerdribnsdhcibieagss Up- or down-regul ated in both
Fl udel one or dEpoB-treated cells at

UJ

Table 2-3: Global gene expression (Affymetrix chip — AU133 2.0) comparison of
differential gene expression in RPMI-8226 (human multiple myeloma cell line).
Comparison of control with cells treated with Fludelone or dEpoB (at x10 IC50
dose) for 18hrs.

Fludelone 18hr Fold Desoxyepothilone B 18hrs | Fold
change Change

PRKDC (double-stranded +21.11 | REPS1 (RALBP1 associated | +9.85
break repair) Eps domain)
Fibrillin 2 +12.3 PKD1 (Polycystic kldney +5.6
REPS1 (RALP1 associated | +9.85 disease 1)
Eps domain) : JUN +3.73
PKD1 (Polycystic kidney +7.46 SEMA3D (Ig sema domain) +3.73
disease 1) PRKCBPI1 (Protein kinase C | +3.03
TRIO (Triple functn domain | +4.29 binding)
guanyl NEF) PCNX (Pecanex homology) +3.03
FLJ20241 (NFkB activating | +3.73 GTF2H2 (General transcription | +2.83
protein) factor IIH)
CCL3 (Chemokine MIP-10) | +3.48 KTAA1025 protein +2.83
PCNX (Pecanex homolog) +3.48 TRIO (Triple functn domain | +2.83
KIAA1025 protein +3.25 guanyl NEF)
TRA2A (transformer 20, +3.03 CCL3 (Chemokine MIP-1a) +2.64
mRNA splicing) VEZATIN (transmembrane +2.46
GTF2H2 (General +3.03 protein)
transcription factor ITH) TRA2A (transformer 20, +2.46
SLC13A1 (Sodium ion +3.03 mRNA splicing)
transporter) : APRIN (Androgen induced +2.46
PHC3 (Polyhomeotic like) +2.83 proliferin inhi)
SEMAZ3D (Ig sema domain) | +2.83 KITAA0191 protein +2.46
JUN +2.64 TUBA3 (Tubulin 03) +2.30
PRKCBPI1 (Protein kinase C | +2.64 TMEMI1 (transmembrane +2.30
binding) protein 1)
GA17 (Dendritic cell +2.64 PHC3 (Polyhomeotic like) +2.30
protein. SMA3 (hydrolase activity) +2.30
SEC24D (SEC24 related +2.64 AKAP9 (PRKA kinase anchor | +2.14
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d obal gene expression (Affynetrix chip - AU133 2.0)
woaopasireon of differential gene expression i RCT/US2005/006051

RPM - 8226 (human nultiple nyeloma cell line).

Conparison of control with cells treated with

Fl udel one or dEpoB (at x10 I C50 dose) for 18hrs.
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-Qﬁ"ﬁ&( IERe®nir i pl e fuUh&8®h domativating) 29 bi ndi ng)
goaiaitdingNEEP1 PCNX ( Peclanex honMG@10526 (Dar FLJ20241| +2.00
([EYFAR (Tedrisledibh hitiatidn 78+ 100 2H2 phesphetrahsfémascri pti on
2t &31A-pYy ot ei n) factor I1H) L@Lﬂ):{ﬁn Mse@wdsﬁ’)la) +2.00
AL IB(HILBALIZ8 RN 220 83 BRX pRdR! 09) +2.00
@)ﬁ(c@ﬁ'aﬁl&féﬂ pl e n?ztio dor _"_2 83 KI AR1025
N

TR’% 8‘&&%&8&{% 2 2300

anyl
Héat%ﬁo Vi Py VEZAT
e +2. 46 (General +3.03 protein
gz‘rr‘? ﬁ%%frPrP*ﬁB}Xr I'ﬁ:;: TRA2A (transforner 2a, +2{ 46
(Sodiumion +3.03 nRNA splicing) transporter)
Aiﬁlll(lA(tmﬁHkbgéWaPMCetQ ¥.46 PHC3 (Pol yhoneotic
Iprdéedn) +2. 83 proliferin inhi) |SEMA3D (1 g sema donain

RPIZB Ribesdbfil pprteihei n+2:24 46 JUN +2. 64 TUBA3 (Tubulin
a3p) +2. 30 PRKCBP1 (Protein kinase C +2.64 TMEML

(IVIENS Rk RB/bie30 | 2. 04l ng) protein 1)

protein-1)

KIAA0191 protein +2.14
HSPA1B (Heat shock +2.00
protein 70kDa 1B)

VEZATIN (transmembrane | +2.00
protein) ‘
SERPINHI1 (cysteine +2.00
protease inhibitor)

MADH1 (mothers against +2.00
decapentaplegic)

BAX (Bcl-2 associated +2.00
protein)

APRIN (Androgen induced | +2.00
proliferin inhi)
APBB2 (amyloid B precursor | +2.00

protein-binding)

AKAP9 (PRKA kinase +2.00

anchor protein)

APGI16L (APG16 autophagy | +2.00

16-like)

CENPCI1 (Centromere +2.00

protein C1)

ZF (HCF-binding -6.50 ZF (HCF-binding transcription | -6.06
transcription factor) factor)

CLorf29 (Chromsome 1 open | -6.06 Cyclin E2 -3.03
reading frame) MARS (Methionine-tRNA -2.83
FLJ20130 (hypothetical -5.66 synthetase)
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+2.30 protein.

+2. 64 PHC3 (Pol yhoneotic |ike)
SMA3 (hydrol ase activity) +2.30

WORBUBMRMNSEC24 rel ated +2. 64 AKAP9 ( PRKA ki nasecCamshms/006051
+2.14 61 WO 2005/ 084222 PCT/ US2005/ 006051 gene
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transcription factor)

MARS (Methionine-tRNA
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HDACY (histone deacetylase
9

CENPC1 (cen‘uomere
protein C 1)
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e
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fegogenequs 30
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T 14 CCT8

pi2.&hock like) 14 RC3 (rabconnect |
ZFY (Zinc finger
P1 (Atropin-1 interacti

mal protein +2.14 L23
rotein-1) KIAA0191

hock +2.00 protein 70
00 protein) SERPI NH

y%@ e ob

-2.46

-2.14
-2.00
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10a

Underlined:- genes up- or down-regulated in both Fludalone or dEpob treated cells at

18 hrs.
* Interferon-inducible genes.
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15

protease inhibitor) MADHL (nothers against +2.00
decapent apl egi c) BAX (Bcl -2 associated +2. 00 protein)

WORRISNS{22mndr ogen i nduced +2.00 proliferin i nhPETARBBBR/006051

(anmyloid (3 precursor +2.00 protein-binding) AKAP9
(PRKA ki nase +2.00 anchor protein) APGL6L (APGL6
aut ophagy +2.00 16-1ike) CENPCI (Centronere +2.00
protein C 1) ZF (HCF-binding -6.50 ZF ( HCF- bi ndi ng
transcription -6.06 transcription factor) factor)
CLorf29 (Chronmsone 1 open -6.06 Cyclin E2 -3.03

K Bl v B AL ETe bt A S i pRagib 3% oncs
WEr gt OBO8A whitle @hiek Bind3GH4E dowviiRBukRdBy Fludeldike, four by
F11 (Coagul ation factor Xl') -4.00 transcription

qdEnats epd @ panes bathefl. epbhS Brsi, 4 genes were Zpregulyrrpy Fludelone, 26

: p . ndi
DB b b s SR OB FY e ondh B Bpymregtated
ByElugelond, i7dondEyoBogndad géres Brerd iNRARe il @ b9 Beie ok 2proposal is

-2,00 like) nuclear ribonucleoprotein D clin E
desiggated i'“k@)sz th?tlw‘ﬁ opis @ﬁ&%ﬂ%@ase%ﬁmtwer@%ww@f #judelone over

cpﬁ)%g §04Califkr %pf?llléllgﬂég Gvas e 3 some additional tumor targeting mechanism

in addition to microtubule stabilization. We therefore determined what genes were
differentially up or downregulated by Flu when compared to dEpoB-treated MM cells
(Table 2-4).

Table 2-4: Global gene expression (Affymetrix chip — AU133 2.0) comparison of
differential gene expression in RPMI-8226 (human multiple myeloma cell line)
treated with dEpoB or Fludelone (at x10 IC50 dose) for 6 or 18 hrs. Genes shown

were those changed selectively by Fudelone.

6hr Gene difference Fold 18 hr gene difference Fold
Change Change

BCL3 +3.25 HMT-1 (Methyltransferase- | +11.3
Heme oxygenase +2.30 like-1) ‘
IFY 27* (Interferon (IFN) | -7.46 IFI 27* (Interferon (IFN) a- | -5.28
a~-inducible) inducible)
GIP3* (IFNa-inducible). -6.06 GIP3* (IFNa-inducible). -5.28
T RIM34 (Tripartite motif- | -5.66 IFITM1* (IFN-induced -3.25
containing ) : transmembrane)
IFTM1* (IFN-induced -4.00 MX1* (Myxovirus -2.30
transmembrane) resistance, IFN inducible).
HLA-II DPo* -3.73 DUSP4 (Dual specificity -2.14
AIM2* (Absent in’ -2.64 phosphatase)
melanoma) PPAP2C (Phosphatidic acid | -2.14
PTPL (Tyrosine -2.46 phosphatase)
phosphatase-like) PLSCR1* (Phospholipid -2.00
TRIM22 (Tripartite motif- | -2.46 scramblase)
containing) IFIT1* (IFN-induced protein | -2.00
CA4 (Carbonic anhydrase ) | -2.14 tetra-tricopeptide repeats.)
MX1* (Myxovirus -2.00 OAS2* (2°-5’-oligoadenylate | -2.00
resistance, IFN inducible). synthetase-2)

TRIM?22 (Tripartite motif -2.00
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ubiquitin ligase) FBXO6 (F box only protein -2.30 5)

NRTN (Neurturin) -2.3 DUSP6 (Dual specificity -2.14
wohosphanase) POU4F1 (Pou domain -2.14 transcPCPpSeoms/006051

factor) MARS (Methionine-tRNA -2.00 synthetase) HDACY

(hi stone deacetylase -2.00 9) CENPCI (centronere

-2.00 protein C1) Underlined:- genes up- or

down-regulated 1 n bath Fl udallapgiafind ob treat ed
cells at 18 lus. * Interfer(@%& %glr%ﬂ : WBO
gﬁ% Y gen

2005/ 084222 PCT/ USZC 05/ 006051

ﬁ E S gl iﬁi%‘b?ﬁcf% 4 AR bareg|cel gl ot

@ul ated by Fludel one, four by 5 dEpoB, and no
Jetsterenrinsgeible genes.8 hrs., 48 genes were upregul at ed
by Fl udel one, 26 by dEpoB and 18 genes were

}gtp 5 @ 15\2%) gg]réeks) ?%%Frg@g%ﬁaﬂ% %qgﬁ%mq%zgegg %E ggreggla{ee(a At 6

ml@vwaﬁ eehdsav@d downketated el AIGRAS Aleveh geARSYEBRAbRHrdslated
test the hypot.hesi s that the i ncreased —ani t unor

agfl i genes/wefe dommegubtied @i\b@ﬁh tlnngwﬁl%w é6.r-5i28), GIP3 (-6.06, -

ﬁéﬁéﬁr]‘gﬁﬁé’wﬁ %53&4"0 t 0’ micr o?%ﬁ%laé ﬁgﬁe ]fn%f%f?rbﬁl%umble

2ééed. Meemefeapressieh erofilesadt ovbfin U89@8d \M%QBTX22 ovarian xenografts
dlfferentlally up or downregul at ed FIl u when
Frpenagpetedfe b ditsiishgd mré@wrsof %ﬂwmn@e ggnes t@bP3

I IﬁTﬁPP'IFH@ NRGE%5P B0 £ &v[th acﬁﬁ&&l é%y%?’g’l “Gene
ZE? DG P e A rE AT AR

J “conpari so ren e expr Rajten
eRBMsmBﬂ Eﬁrélhmnmltméspbwe 8o [mﬂita){ﬂl 111’:@4'dr1ah icaR)nonia @Ab gﬁlfts”

g 51 B e 005 S Bt
g’e::HégedGW% IF127, IFITMI) were strongly overexpressed at 6 hrs after dEpoB
treatment of the RPMI-8226 cells but not with Fludelone, and these were also the genes
whose expression most strongly distinguished the Fludelone and dEpoB gene profiles.
Overexpression of IFN-responsive genes (e.g., [FR9) has recently been associated with
resistance to paclitaxel in tumor cell lines and findings support the possible
involvement of mediators of IFN signaling other than IFN itself, in responsiveness to
paclitaxel (Luker ef al. “Overexpression of IRF9 confers resistance to antimicrotubule
agents in breast cancer cells” Cancer Res. 2001;61:6540-7; incorporated herein by
reference). This novel IFN-independent role of IRF9 in the development of resistance
to antimicrotubule agents was reported in approximately one half of breast and uterine
cancers (Luker et al. “Overexpression of IRF9 confers resistance to antimicrotubule
agents in breast cancer cells” Cancer Res. 2001;61:6540-7; incorporated herein by
reference). Microarray analysis of tumor lines that were eEpoA or Taxol-resistant
showed that the majority of genes which were highly expressed in EpoA-resistant
tumors but not in Taxol-resistant tumors encoded interferon-inducible genes (Atadja et
al. “Gene expression profiling of epothilone A-resistant cells” Novartis Found Symp.
2002;243:119-32; incorporated herein by reference). Remarkably, we found that 8/21
(38%) of all genes upregulated following dEpoB treatment of RPMI-8226 were IFN-
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6hr Cene difference Fold 18 hr gene difference Fold

Change Change BCL3 +3.25 HMI-1 (Methyltransferase-
wobdosBs42denre oxygenase +2.30 like-1) IFl 27*  PCT/US2005/006051

(Interferon (IFN) -7.46 IFI 27* (Interferon (IFN) a-

-5.28 a-inducible) inducible) QG P3*

(I FNa-i nduci ble). -6.06 d P3* (IFNa-inducible). -5.28

ma’h&% ahdmbRE bt k& Wakichanged 1 2%155 Frkgjc%ﬁ%@a%i\é’i DAtGEsh 2-4).

cont al ni ng) transmenbr
'(llld:fdllpwmg:@d\] influciblaiches (iechoimds be 2pRQulated in 8226 MM cells

SRRk AL P L i B
trebti@éntP e %M@b@ﬁ@ére@@f @?9@3’[1&%&3\%1&%%%%& Qlefe PFinferferon

-2.14 PTPL (Tyrosine -2.46 phosphat ase)
FHY3 ptiedupiide IIFkEj (28 $@Rnesree4seh oElmk bbllopgsjto-etzfaﬁﬁly of Rt 2

1§1 Q?nr-(t(-ll %ﬁﬁcﬁa g%%ea o% scr rrbl ast%é&{ont a ni&tﬁ%zln inflammatory

SilideRs Sopithélidl $ah@id @rdt \K/d)ti‘t@lﬁ@j%ﬂ Eﬁloh%ﬂ‘&&tcﬁ ‘ﬁnt@%%mn alpha-
(Myxovirus -2.00 OAS2* (2'-5'-oligoadenylate -

inguagible netein 2T wpmgél}atectyirﬁsneamémyndrcurtamzeplthehal

Bk DRkl 290R 1757 K Ta B R R erein bireferenco). 2)

IFNeelindgcibie. rQ@tenp@’oQin%lIH]MUlﬁ?i &IP3 (Bfhi er FEr@&ne expression correlating
dovvnregul ated in both Fudal one or dEpob-treated cells

with prspensg to apelitae! i gvarien carcmome xR0 gisls c Mol Caysere I her.

AiogP D101, BREREH 5P/ RHEONLFLAS2e BIARL 39 P Gntces
tﬁmmm‘eﬁ@bdrﬁtmdtmrﬁndFEM 1@ anber,al § (LY. iIPLHES). WE Myxovuus
dovvnregul ate %enes wer e dovvnregul ate

ﬁlﬁt@gce( LAY 3 uclb}e 4\éX1 12 sgyeasepipighys agd gg,3 at 18 hrs) The T\/IXI
genes confer selective innate resistance to influenza virus (Staeheli, Ad. Viral Res.
38:147, 1990; incorporated herein by reference). They may also serve basic cellular
functions possibly as GTP-binding proteins (Arnheiter H and Meier E. “Mx proteins:
antiviral proteins by chance or necessity?”” New Biol. 1990; 90 851; incorporated herein
by reference). 5.) Phospholipid scramblase 1 gene PLSCRI1. Transcriptional control of
the gene is entirely regulated by a single IFN-stimulated response element located at
the first exon (Zhou et al. “Transcriptional control of the human plasma membrane
phospholipid scramplase 1 gene is mediated by interferon-alpha” Blood 2000;95:2593-
2599; incorporated herein by reference). PLSCR1 was implicated in remodeling of
plasma membrane phospholipids and mobilization of phosphatidlyserine to the cell
surface. It may contribute to the rapid trans-bilayer movement of plasma membrane
phospholipids that is observed in injured or apoptotic cells that are exposed to elevated
intracellular Ca™. Studies show it can also translocate to nucleus and may act as a
transcription factor (Ben-Efraim et al. “Phospholipid Scramblase 1 is imported into the
nucleus by a receptor-mediated pathway and interacts with DNA” Biochem.
2004;43:35181; incorporated herein by reference). 6.) Interferon-induced protein with
tetracopeptide repeats, IFITI (2.3 increase). It has been associated with systemic |

lupus erythematosus and protein-protein studies show that it may activate Rho proteins
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5.28), IFTML (-4.00, -3.25), MX -1 (-2.00, -2.30).
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woexprsasson profiles of ovarian 1A9 and | AQPTXBT/US2005/006051
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syste-3526m c | upus associ ated

e
a&h@umd BIVerglts POEBNILT a5 WE B pﬂ%zrmeém etadehtt thednfiudnge of

GRUSIFRS e alie i e SRR TRY e Fo SENEIR ERESy of aBpon

@ﬁf&édel@{edlmcﬁltéﬁnﬁ@s&ﬂﬂmd genes are inplicated in
stress responses and are inportant for the anti-viral

activity of interferon (Chebath, Nature 330:587, 1987,
ﬁ?&nﬁﬁlee}: (%1)-9310-Dehvdroepothilones: A New Class of Microtubule

Stabilizing Antitumor Agents with Highly Promising Characteristics in Murine

Xenograft Models
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Virol. 66:5804, 1992; each of which is incorporated
herein by reference). OAS2 catalyzes the synthesis of
weadersasine ol i goners (2-5A). These then acti varPeTRINa®E/006051
L, an endoribonucl ease |atent in nost nmanmal i an

cells, that in turn can inactivate viral 10

(pi cornoviruses e.g. nengovirus) and cellular RNA

(And . . . 3 i .

i ncor plgersgrtn g% %é) rf %fgnlFIr3 %/é]}i E'Eb g%ﬁ‘@“f‘”ﬁgg thertshalfmdibered Hng
dalnéab(acmmplishbd k/lateymg]hla$envdrgerib§aht¢gy;|hé\laﬁﬂkd tiat Employed in the

e.as e known nedi ators.of th
sa o g)f Fp1 ﬁ'ﬁ@%ﬁ@f o), B BteDpenvationgd t the sqppptigi pta
931 ®Bihg ¥4 o ﬁng%%siﬂ'gtrﬁétﬁﬁéﬁﬁ‘ reac O SRR l?éi(BVQr F Mﬁt early instance of

represses n 1 mmunodefi ci ency virus Type | 'ong
mhanro¢yehkzatich 1n@pmatp1®oq@ttmmn RCMBeo|Sinl@h 8nC.; B85k Angew.

Sty FopieAls 1L BREPRE RS threbrengS). kR Hicipated tht

Jh@ﬁ‘ibb'élé‘@uv@fre&lc'tlﬁh eﬁ{hermbtlonh&i@@f zwaidoz‘qawwaffumqlmEpoB (1)
henot y éCD88+CD138+ CD45- in vivo engraftnent.

a&d th@d@gleé o-Ivatbps8 (BJ) r/leg BQM m@u@@om@l@d bagpsepared by the union

Osﬁ%ﬁ!‘effj hed?ﬁ%é( gtr ‘g@e%l}‘%l@ ect {ep%g bcHllreac ion. Coupling

faederT123 R6HIR-beledfithRicAYS ddstidn oT'ﬂﬁﬂf Iﬁéth&%n&\'ﬁﬂic@r g@ ﬁ’gfound in

i magi ng by luciferase biol um nescence can
que cankigh traxes af ugesrpoynd d&hbeiyeerdibg gemmawhylrgroup at C8. As

r{o? ath | m3(116 0o YmJoq(X\?& 'fﬁgméxm%git{x gp'g Er}e'nﬁ)%réd éoo'thlfoﬂgs containing

oma nouse one marr

thél fsltlbpécmlbwam@emﬁﬂﬁ (bed 18] mﬁiermteaahe/ﬁee@ fopa eork@pbiding
after 7 to 20 days tunor injection,

invgstigation oidhe blrolctam% POI%,Séﬂ‘Feélceft Hesuph ééhemé i thefaadiar 264

AR B e G OO bt e S om S A BE
awatex? Guays kidppahdietidwould ugsesseile cantrin $,i @«dedblbypond.

i ntraperitoneal route. The average 30 nunber of dose
was 10 for dEpoB and 12 for Fludel one during the
first. S
of Vel SaeR s o BRI TRehydiotp AHiobl ha 24 X50HB5R
7 mce initi t eated with Fl

be 45 days.\the 67 WO

PCT/ US20Q5/ showed th t Pélma. i ce tr 0OPG
W t hg a gnigl¢ant |y deCreaspd t

bur den by bi ol umMRgECYRREE" | Magiang

wi@ h dEpoB and glgonasr 8l s. CaPP coftr
i tPin 30 days after |IQH|at|on of

tr msnt hovvever Eg at ed m ce :Eld/

10-de ne €5 arbon 122
% @gplg%(]? 4 he S,g[@i ,g)lgqn%ie‘% éba& ntrof’s. sl'ﬁ ere

vvas 5 ho di ference in surV| va etvveen control and
dEpoB tr ation with the

pr ot easd Vel cade] the tunogs, | ocalized i nO

ver I3 HO
ertebrd N / OH \OPG

R

mce tre
m ce di ed

R= CF; (24)
Remove C9 Carbon R=Me (21)

Previous RCM Precursor (18)
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femurs can be greatly reduced, indicating that this
conbi nation can attack nyeloma cells even under

WOoR0ISmM3A2IR Cr 0envi ronnment protection. Previ ous #garashms/ 006051

shown that nyeloma cells treated with epothil ones
exhibited 10 typical apoptosis characteristics. It is
not cl ear whether caspase is involved in this

Pr 0CeR Ty el duritile oWBlidRER 4 BeSH ol NP AF AL 1B b, 12,
caspase "3, an effector caspase in the” caspase
pAhweprporatedrzedenntsy eidrbise) byth steadily HintliesiZ2dd tdifluoro and

ith E Fi I t t t, th I
S e 2 b o g g o e
SR ﬁl!e%bﬁ&%oﬂﬂac%@bkélﬁte%hﬁ%ﬁerﬁ?l%n dlEVEHQ%‘.'&t Md?@gegg,%. M.; Dorow,

staining o G nyel oma 5 using anti ,
Bpkdl. Hine Ghenc Sea 885 cHpé3ts; Batessonyk;dBower, ShddeLeod, M. D.

t opl.asm ¢ erinucle l.ocal.i zati on features in
EET e TS, L S S W RrnGiboRied TEp hE getrenco
WaB hafh dixsdresimbic 8RRED(de0 Bﬁ)cﬁl&@@t&mg The 1288CHEE Ynverted to
we attenpted to assay the activity of caspase 8 and

eiricarrespanding MMeipteberniides (Nahowe/wé ke udiediveanLetiol981, 22, 3815;

tEd t. hod. aj th ca se.8.and 9 .
Lok o1 Suiy TR 9885) 28l ERERARE 1 othucd horen by
Rfdrérice) 20 tNeh o126 ahA a4l eAsede ERTPRASE2 PbRREdI¥IIhYIidNASthylation
more prom nent than_caspase 8. The signals tri %gerl ng
&M%Magf)i apgrapprepoiftedigpes Wil g olefmatipns (gdthgsae leyyakiheieahedron Lett.
i [ i y . Cf . opgi gti c,,ste
Lpesh 98 000 e RSALRATRY, 44, TETULABS. O LyPh s
2811484 \Rrggidlmb badled OngoChembiIsessd, 3008 tbabh 00 hads incorporated
I ncubated with either dEpoB or Fl udel one al one for _ZT
heseindy refereacealhile ghegise of mehgragaidingnspanehiel auxiliaries had

' S faQar t

SSABECENE AR APEORIRL BB b L SOE] KB
Q46; Battmos bows Tehahedr heLar. 19953651 T ichétcafwhichXd dtdrporated
of dEpoB. or F| udel one on non-cglﬁcslii ng stemcells.

hsgsiphy defgrenee) ttyapmicaien 9rthe pox epticallygsiingd glygolstes by

it . i h
%ﬁﬁ?@‘*@%ﬁ tg %1'? %IJP%%I? pé(?(}) étg%l (&:1 éHISEr%[l I\?ﬁ?‘fq%éd \),(Me nogr af t
Model s 68 WO 2005/ 084222 PCT/ US2005/ 006051 The

synthesis of 26-F3-[16] dE (2) cantaining the usual
16- menbered ring %ﬁhg]lfé‘sé’gggﬁgw‘é‘ﬁ@a apd24y " hi ghl y
conver gent s)olrzatcegy, related to tj)]\at oenpl oyed in the
synt hesi s of JR7JE3-d1Eg cki%_ %‘B (19 Jhi rat egy
envi si oned (P\h_gN?w;\r/rmti on—of “a EQ9NDo- Ig)ng?nJL,La a
ring-cl osing rrEt at hesi:gc reacti on sho el ow (FPor an
earl'y instance™Bf 5 macnesyclizati ' inlla conpl ex
setting via a7’RCM see: ISifha;!S. C.; SUn /RJ. Angew.
Chem Int. Ed. 2002, 41, 43 81; I ngoepPeAt ed herein by
reference). We antici pat that chemesebective
reduction of the E-9, 10l 8%fih of 28 and 29 woul d
furni sh dEpoB (1)

S
o) S o) 4 \
OTES _<\Nj\/|5\—|3h N" 7
Ph

. OH
| n-BuLi
R h D tecti |
eprotection R N
R = CF3 (126) R = CF3 (24)
R = Me (42) R =Me (21)
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and the desired 26-F3-dEpoB (2). The RCM precursor

woul d be prepared by the union of the two fragnents
wO02005m8424) and 123 through an esterificati on PeaaS2@8006051

Coupling 10 partner 123 woul d be constructed by

del etion of the nethyl ene spacer group (found in our

earlier routes cf. conpound 18) between the secondary

nmet hyl group at C38. As noted above, the in vitro

| evel findings with the 17-nmenbered epot hil ones

cont alThé sygthesisenfslke pgprogioante fragneny2$rent efabiel WBwo critical

ored t, d.f correspondi ng
R e e b r e BedgRai CetRaien s G Quand §7
&bl%ﬁ@en*téis [ ge ﬁﬁﬂhl'dbﬁfeaé{ﬁ)n]iﬁvﬂeg@ﬁzra@@oﬂ Hthe Qeen%?arté bf‘tg.e g othyl

G ven the presence of the cis 12,13-olefin in a
5 koone3t witk Rokhaaldkiysedd (@ohmeemim?rcg Gdems $916, 4y, 3505 Nagaoka

G0 A Ao S sk oEE L B e JopbEhg g
éhcth wWhidH is e8RE2eiD eﬁsré&eﬁ%ﬁ@@ﬁe hOlese§35 BRM high

OH OH OPG Me, dEpoB (1)
@@telgoaqbec@éw dRpeBIgeig)3lonkovaskhy thisrsyothegiads aRignifiant

S5 LSRRR P P T Y SR oG
10 of ddhnemé&idaRGpire Sirding afhlerk?s3 Renove C9 Carbon R= Me
(21) Previous RCM Precursor (18) 20 69 WD 2005/084222
PCT/ ptrstirn obths C7-alcpkal dellaveddty hyseolysia o6 thedicptehproyided the
J 249;
b BoRlac koSBT e 0 P BREE oo or 24wt

Byihtlee's iDed (dlacétbmwglac@e)m-émﬂ&w (Dathhi¢t ed didisiesy. (Remnthr. Ed.
124 ]egseés%ctlvel y) allowed for the C 15 stereo center
b s

A> RRTPapebisteiathy rafssewice atfarded thg desiraddiydroxy tert
15 &E}llaé?:{se'r 38wifh verMlgh! $55%) dldsteMoselBRVRY: The latter was then

converted to the desired acid 25 in straightforward steps.

Synthesis of Acid 25
0i-PI1O L%ﬁ'oEHF’ OirPrO  OH
“Pro o i-Pro ¢ OBn o——

30 HJ\_/\OBn dr.,56:1 32
Y
78%

HBULO ¥
O O OTBS A TiOR O OH O OTBS

O oR
-~BuO c3 v OB
H = OBN kyo,78°c f

34 | ><o]"-<fz_o 35 dr> 20:1
& O)V

86%

R=

?TESO OTBS

HO : X
25

20
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5R L. J. Am Chem Soc. 1985, 107, 4346; Paterson, |.;
Bower, S.; MLeod, M D. Tetrahedron Lett. 1995, 36,

wazes/sexh of which is incorporated herein by PCT/US2005/006051

reference) wth high diastereoneric access, (see
products 9 or 125). The latter were converted to
their correspondi ng Wei nreb am des (Nahm et al.
Tet r afyery 153984, 238 meA8L UL
g@ﬁ Ea&%o S989 ea% F[wh g? & am%&\%ﬁl’ieﬁtf:zgf‘!v eorF ate brough
ddeEChednmﬂ@tibEbmt@um&,ethuapMVidmme RIGM p2écusdods Zk’Qareiﬁ7

S, B aPrS EnB s R S it vine o
I%l%(/fh @%éewst&c}ﬁ)'u etE?tﬁeﬁﬁﬁéHrgﬁ Lkﬁtf999 4(972247 A@rubﬁéi@z?al Acc Chem,

, et al
Reneh995] 983146, I&ﬂcaEAQMACBdéfgﬂmIReM|ZOQﬂ 2, 183 4lene M@tmlmzs in

Qe ety B fibhelin Sndt malR TN, BhSher o5 clisde

Chnk. Tt @uthgEazmsm@@liSsaﬁ@dk %Cﬁr@r%faﬁ!é‘m@b’@;ﬂnﬂ%n? 1; each
associ at es vans et al . em Soc. 1985 7
of 3vfgeh Eanm@ﬁteéthemm byresferghesd i tplu_@m Thegosact@s didzindeed

IS her ence
(ip e s Pttt 3OF AP e 5L e Byl Arp R agh and
Phyehichhes albsén fedok Weatbivivus @ltatnBRIR € M?iaﬂlﬂyay These unwanted RCM
hydr oxyl ati on) had not been devel o nt hesi s of

ispragerrdonpnatethever ghe dpsized 39a 7@@‘9 by l@tleﬁrgécaBa IF3tnalbi

epidisgtioh Fun b T dE3M add A6 tentor=paibd B ofg digted -
CHBd¢1RA0-epbthildfes (282)Nlﬁ%eez‘ W J(.27) Chaifd. SHo. 201115/] 084202, White et
PCT/ US2005/ 006051 .. The synt.hesj s of the pol ypropionate

A e hens SapdAGHBRL TS DR2 W03, £2% ATOGieat) oL which i

15%(%?{)1‘61%92}{6{%@ 'bg Fef@l%h@éol W?t@g:gn‘gnlagn%gé gt hg&ously proven structure in

hand, we were surprised to find that its spectral properties were not congruent with

those previously reported for a compound presumed to be the same entity. The actual
structure of the compound previously assigned as 28 has now been re-evaluated. In
retrospect, it is clear that 28 had not been previously prepared and, in fact the whole
family of (£)-9,10-dehydroepothilones repérted here is a new genus.) and 29. As
planned, the latter were converted to dEpoB (1) and 26-triﬂuoro-dEpoB (2) via diimide
reduction of the E-9,10-olefin (Corey et al. Tetrahedron Lett. 1961, 347, Pasto et al.
Org. React. 1991, 40, 91; each of which is incorporated herein by reference).

By corresponding methodology, we synthesized the 9,10-dehydro-dEpoF (57)
see below. The selective di-imide reductions of the £-9,10-olefins validated the
structures of the various synthetic intermediates described above, thereby prompting re-

evaluation of previous assignments in the literature.
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stereocenters. The first aldol reaction involved
reaction of the Z-enolate of the ethyl 5 ketone 30

wonods/oBReehe al dehyde 31 (Cohen et al. Og. CheRCTASZ®S/006051

41, 3505; Nagaoka et al. Tetrahedron 1981, 37, 3873;
Roush et al. J Am Chem Soc. 1990, 112, 6348; each
of which is incorporated herein by reference) to
provi de the desi

di ast ereosel ecti \S/fﬂhgﬁsR}é\g%E??e ?dr%eimthlllqng\%ed by thi s

synt hesis, is a si gnlfl cant advant age over the ua/reS NMes
riger aldehydes whi ¢h requ&geds soljuti on for t %

% t f enafitimmyic u—\
mat eN al's., rg?ectl ohmof t@gc,@- by3" F'>Cy3Ph
hydr ol f the aget pDWPded 11 (10 mol%
o (10 mo 2
toluene, 110 °C

al dehy 34 and set CI
reaction. cti 2
(di acet one gl ucose)} Ti - enol a e Dut hal&r

Chem Int. Ed. %ngl. 1989, 28, 495; |qc poy at ed
hemarxChyRI=6f, e4 @\ R&FHf, or ded t he d@s (R d"eh'§/g=r'ﬂ)>z hk ert
15631fRit=ye, R¥s0EES) 35 Wi t h very hi gh (>95 = CFg, R%=H, 70%)
astereosel ectivity. The latter wa$4f eﬁ"ec%m/%FBlSe@"/"tf@meStef)
ei red %C|825 in straj ghtfo&ward st eps.

O 0 OG-PrOMH -9 D
L (s 9 RS
f FOR O CH 0 OrBS
-78 C O 34 0O 35
B HO ~~ 25 20

t"@BS Angew.

=

HF-Pyridine, l 39a (R'=Me, R? = H, 38%), 39b (R'=Me, 62%)

THF (1:3) 40a (R'=CF3, R? = H, 22%), 40b (R'=CF3, 60%)
0°C tort 55 (R'=Me, R2 = OTBS, 27%), 56 (R'=Me, 57%)
R2 RZ S
4§ — 0

TriSNHNHg, EtzN,

CICH,CH,CI, 50 °C R~

——— -
0
28 (R' = Me, R?=H, 77%) 1 (R' = Me, R? = H, 60%)
29 (R" = CF3, R2=H, 79%) 2 (R'=CF3, R?=H, 37%)

57 (R" = Me, R®=OH, 77%)

Examination of synthetic analogs (28, 29, and 57), in cell culture settings (see
Supplemental Edition), revealed them to exert stronger inhibitory effects on various
sensitive and MDR tumor cell lines than are exhibited by our current clinical candidate,
dEpoB (1). The impressive cell growth inhibition exhibited by epothilones 28, 29, and
57 across a range of various drug-resistant tumors, prompted determination of the blood
plasma stability of these new (£)-9,10 congeners. We recall that (E)-10,11-dehydro-
dEpoB (Epo490) exhibits very poor plasma stability. Indeed, it was this plasma
instability which had blocked further development of Epo490 (6). By contrast, on
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71 WD 2005/ 084222 PCT/ US2005/ 006051 The allylic
al cohols 24, 21, and the C1-C9 acid fragnent 25 were

wanoasadsX2br ough an EDCl esterification protoceCT/ushnes/ 006051

provi ding the RCM precursors 26 and 27, respectively.
Ring-cl osing netathesis reactions of 26 and 27 were
carried out using an RCM catalyst (Scholl et al.

SR BEER20, Bl ind Rt T g oBSERR g Blonine
ddgeada2®ids, coﬁ{bmécﬁt,o dﬂﬂ@Br(Q) stafabies bbed. I7) Ol"ﬁﬁ%tatblhty constitutes a
Chem ,stra FUr st ner .. Springer, Berlin,

sppstantal a vanAe fys;ﬁ)@ arug @@gﬁbﬂqwersl:ggtwgﬁ@lanve to dEpoB (1), not to

080050388 SEIER8H T80 BRIl IRl Bk dae

dfnhd @)etedehkides derivetiots zmmddzaj iti wielde Be approptiate té Advance them
trans i soners 39a and 40a. However maj or, prqduc
fﬁk%"’%‘%“’%ﬁ’ﬁ’@aﬁw&foﬁl aﬁ fudps ﬁé?dmgf&‘?‘g% f%tﬁ?frﬁl?ll’?én%ﬁﬂ’%ﬁéf?mg
RuiYiRGUE 1@@?&‘3’%%&3@6_& P8 Jﬁﬁl"@%’ e 4B 1S SBERG03, 125,

predom nat ed over t 39a and 40a by ratios o
2889 Ghdu etkil.ntrgey, Chd;epdnit Bdt23008, 61, 4766-436T;yY oshithenss of

9a 40 H ed t t d .
g Rlgars. oo DhosTbaSprneb Sebhih S eimbraisddherein by
oR%encé00ds redeid exgrﬁﬁlés Whikenfive g)@ltent elfﬁi‘lmfa %Hlo g§%e Altmann

(Addi ti on/ Correction) 2003, each of

atgl. ﬁoqrcheéo%ane dletie2@0p &y27|6éﬂ§rcela©g et Y ﬂhemoﬁwé umﬂ() 7,
5?3 u.sl%d)%%ov% St{ tur.e |C% hand, we were

p B lhsog N, th]§ns e‘éetf‘?rgﬁ’ B)ropertl es were
not CTHIgfddaiémuhtt Mnd fndeseth hesine svantiag Bedd ©Dréfire Multigram
compound presuned to be the sane entity. The actual

cman@msmf &, 18 dehdzrocdsivetives for Bytheudevplopsng meempisd agignificant
I
@%@fﬂ% tﬁ(ﬁf})‘ﬁr lﬁ%%a]bér J[hlégits %{Ite BF )c;&ﬁgg ?P?éosqxgélg rr}ﬁd),st %6210?1% glt%nblem

previ ous re

wiehaiiné RCROrdaativh yn Qﬁ 175}111(954%@@6&%@ 39bj 40m)esd 56 only as
reported here is,a new genus.)_ and 29. As plann

ed,
IRET DEOE. B9 BB PRI V%ieﬁb%cweaaw which was strictly

AP PO 30, B 1 SR G
ahd A0bPasiordaiglnlit waigridddeaattempiad Hefet dntr&icti@achthethiazole
s olbemionHEaRrHsabIG T Gidegithos: zed i he.

9, 10-®eahwde 1& &Qg&sglﬁgt)ytlﬁe lﬁgrﬁmt%% QWag Jlﬂe%?gﬁ iltlga;{yégﬁses of the

di-imde re Ions o 100 I ns
dlkyd and byl dtagnestsantdring iverthoREM yembmn werel mts&untmhdat es

GBI D BTIeR e TPbEy d1 W oused 30 s oiolidinone

iﬁ%é@%&&%o?ﬁg{: e R05FORRARE depRERES bBHRIOTES group, and
0- Dehydr oepot hi | ones n

nucleoplnhc methylation, compound 90 was in hand. This a-hydroxyketone would
serve as the acyl group acceptor in formation of the central ester to prepare the all
critical RCM. An obvious concern was the possible vulnerability of such a
hydroxyketone as an acyl acceptor to partial racemization or diversion to regioisomeric
o-ketols.

Processible Synthesis Fragment 90
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MesN Ws R2Z HOORS Cl~,,Y NOH OTES N O OOTES C S

PC 3Ph EDCI, RL + DVAP R1 11 (10 nollo 4 O CH2C12
woabasese22110 C O0TBS 0 Cto rt O OTBS 25 21 ¢RLASE®DS/006051
R2=H), 24 (Rl=Me, R2=H), 26 (Rl = M, R2 = H, 79% 53
(Rl1=Me, R2=0TBS) 27 (R1 = CF3, R2 = H, 70% 54 (Rl =

Me, R2 = OIBS, 92% fromester) R2Z SN, OOCOOOT

ES OTES Rl +_ Rl 0 O OIBS OTB§ HFPyridine, 39a
(Rl=Me, R2 = f& 38%. pap (RL=Ne, 62% THE( 40a
(R1=CF3, R2 Et272% ., 40b (RI(=CPZ, 60% |o rt 55
(R =Me, R2 3 _OTBS, . =Me, 579 0
R~NI OOF3@>O—pTriSNm>, ??SN, SOH Ree x1:>F3£:i

Cl CH2CH2Cl, 50 C R1 110 0 0 9 ()428(R1=Me,
H 77% 1 (R#%= Me, R2 = H, 66% 29 (RL = CF% R2
H 79% 2 (Rl = CF3, RR = H 37% 57 (RlL = M, R2
OH, 77% 5 Exami nation 0O sgnthetic anal ogs (@8, 29,
and 57), in cell cultur tiogs (see Suppl
Edition), reveal,ed the exert strenger inhi

1 IIE

ef f ects on wvariots senS| t/gye~pnd MDR tUnor c i nes
than are exhi bpted by our currlent clinical cafdidate,
CF3 FsC
OTES 3
(0] N 88 ~ S
/ 90
Bn
7

A serious problem in our earlier synthesis of the acid fragment 25 was the very
expensive and technically demanding Duthaler chemistry (Duthaler ef al. Angew.
Chem. Int. Ed. Engl. 1989, 28, 495; incorporated herein by reference) to generate the
desired S stereochemistry at the C3. To circumvent this problem, the aldol reaction was
carried out without any chiral auxillary to provide a 1:1 mixture of the corresponding B-
hydroxy ketone. Reagent controlled asymmetric reduction of the derived keto function
(see compound 69), using Noyori conditions (Noyori et al. J. Am. Chem. Soc. 1987,
109, 5856; incorporated herein by reference) generated the desired S stereochemistry at
the C3 in high diastereomeric excess. The now available B-hydroxy ester 70 was
transformed to acid 25 in several steps following earlier protocols (Chou et al. Proc. |
Natl. Acad. Sci. U.S.4. 2001, 98, 8113; incorporated herein by reference).

Processible Synthesis of Acid 25
O

O O OTroc 1. t'BUO/U\ O O O OTroc
LDA, 80%
H " "OBn t-BuO v OBn
z 2. Dess-Martin z
periodinane, 74% 69
OO th
\Ru(CIZJ EtzN
OO \PPh: 2 O OH O OTroc
10 mol% A —_—
10 mor®) +BuO ~"0Bn 2
Ha, 1200psi, 80% =
70
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dEpoB (1). The inpressive cell growth inhibition
exhi bited by epothilones 28, 29, and 57 across a

woang@sen2vari ous drug-resistant tunors, pronpPew/US2005/006051

determ nation of the blood 10 plasna stability of
these new (E)-9, 10 congeners. W recall that
(E)-10, 11- dehydr o- dEpoB (Epo490) exhibits very poor

pl as il i . ' .
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Interestingly, the unnatural c-oxirane was virtually devoid of activity.

Processible Synthesis of (£)-9,10-Dehydroepothilones
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Another advantage of the restructured (second generation) synthesis, described
above is that a variety of heterocycles can be installed via ketone intermediates 39a and
40a. This point is well highlighted by the synthesis of 9,10-dehydro-dEpoF. Wittig
reaction of the ketone with the appropriate phosphonium ylides afforded the desired
9,10-dehydro-dEpoF compounds 57 and 59 in high yield and with high E/Z selectivity.
Furthermore, we were able to efficiently convert the 21-hydroxy 59 to derivatives of
the type 96 and 97, containing amino functionality at C21 in several steps as shown

below.

Diversification of C-21 of (E)-9,10-Dehydroepothilones
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Z12,13-olefin leads to a significant increase in cytotoxicity across several cell lines.

Still another instructive trend was seen in comparing 12-trifluoro-£-9,10-
dehydro-dEpoB (29) (Fludelone), with the corresponding E-9,10-dehydro compound
28. Inclusion of the three fluorine atoms at C26, attenuates cytotoxicity by up to a
factor of 4, relative to (1). This attenuation effect of the 12-trifuoromethyl function is
also seen in compounds lacking the 9,10-unsaturation (compare dEpoB (1) and 12-
trifluoro-dEpoB (2)).

Given these data, and given the accessibility of these 9,10-dehydro compounds
(including 12-trifluoro congeners) through chemical synthesis, we were in a position to
initiate in vivo experiments on our most promising compounds. We describe here some
particularly striking and promising results with compound 29 (Fludelone), which has
emerged as a most exciting possibility for advancement to clinical evaluation. In vivo

experiments were carried out using human tumor xenografts in immunodeficient nude
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(secand generation) synt hgsi s, descri befl above i s that
a varlaelresistabigacgbegatiz digwe /v es yelled 1 gglog sarcinoma

(U005 30, aBhe BRSO AL o e
ewpedimgnts using human mammary carcinoma (MX-1) and human colon carcinoma
(HCT-116) xenografts in nude mice lasted 6.0 and 6.6 months, respectively. There was
no tumor relapse in either experiment during 4.3 and 5.3 months, respectively,
following the cessation of treatment. For the HCT-116 experiment, taxol and
Fludelone were compared at 20 mg/kg and both achieved tumor disappearance. The
taxol treated group, relapsed 1.1 months after treatment was discontinued, whereas
Fludelone-treated animals were tumor free for over 5.3 months.

These results have involved a particularly long and thorough therapeutic study
using xenografts and report remarkably long periods of complete remission with

parenteral or oral administration of a single antitumor agent.

Experimentals:

General Pharmacology Methods:

Tumor and Cell Lines. The CCRF-CEM human lymphoblastic leukemia cells and their
vinblastine resistant subline (CCRF-CEM/VBL1go, 720-fold resistance) were obtained
from Dr. William Beck of the University of Illinois, Chicago, and CCRF-CEM/Taxol
(44-fold resistance in vitro) were produced by exposing CCRF-CEM cells to increasing
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%ﬁtﬁ%m@d@n}i@%ﬁ?aﬁﬂg RS e b R Ny
ma&hBEtMD £R0sBl kg RABINAGRoNRMRDFRN FRéIt Wlle@Hise indicated

agai nst a vari ety of «cell types to determ ne their

feirthe female npde wine, geale BdTHECcHD Stecknpy dder W@ﬁhlt}g @8-23g or more
vs?eger ugeiﬁln ijl‘gg?? W8arq%§g§i.s{ef’eléll a HleQégl g@ﬁﬂ’eﬁﬁ bP/ ﬁ\lr Pn‘clﬁm&g using a
hodnfadd idf3si6R ﬁ?imd@t}ﬁYer@nErés&aﬁﬁ1 Alpriiprandabld Hagwir 2HD2000
EpoB and dEpoB in the sensitive CCRF-CEM ce]l I|ine
syringe pump with multitrack was used for the iv infusion. A typical 6hr in usion
volume for each drug in Cremophor/ethanol (1:1) was 100ul in 2.0ml of saline. For oral
administration, both Fludelone and Taxol were dissolved in ethanol and diluted 5-fold
with Tween-80. The Taxol solution should be used within Smin to avoid precipitation.
Tumor volume was assessed using a caliper to measure the length x width x height (or
width). For tumor-bearing nude mice, the body weight during the course of experiment
refers to the total weight minus the weight of the tumor. All animal studies were
conducted in 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.

Cytotoxicity Assays. In preparation for in vitro cytotoxicity assays, cells were cultured

at an initial density 2-5 x 10* cells per milliliter. They were maintained in a 5% CO,-
humidified atmosphere at 37 °C in RPMI medium 1640 (GIBCO/BRL) containing
penicillin (100 units/mL), streptomycin (100ug/mL, GIBCO/BRL), and 5% heat-
inactivated FBS. For solid tumor cells growing in a monolayer (such as HCT-116 and
A549), cytotoxicity of the drug was determined in 96-well microtiter plates by using
the sulforhodamine B method (Skehan et al. J. Natl. Cancer Inst. 1990, 82, 1107,
incorporated herein by reference). For cells grown in suspension (such as CCRF-CEM
and its sublines), cytotoxicity was measured, in duplicate, by using the 2,3-bis-(2-
methoxy-4-nitro-5-sulfophenyl)-5-carboxanilide)-2H-terazodium hydroxide (XTT)

microculture method (Scudiero et al. Cancer Res. 1988, 48, 4827; incorporated herein
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Silica gel chromatography was performed using the indicated on Davisil® (grade 1740,
type 60A, 170-400 mesh) silica gel.

Chemical shifts are reported in 6 values relative to chloroform (8 7.24 for

proton and & 77.0 for carbon NMR).
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A mixture of alcohol (16.71 g, 0.07386 mol) and pyridine (15.0 mL, 2.5 equiv) was
cooled to —10 °C and treated with thionyl chloride (11.3 mL, 2.1 equiv) slowly over 11
min (yellow precipitate). The resulting mixture was warmed to 55 °C (heating at 75 °C
for 17 h gave complex mixture of chlorinated products) and stirred for 12 h. The

reaction mixture was cooled to —5 °C, quenched with water (200 mL) and extracted
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lg.t%@ d1n Héb\ﬁﬂﬁf&ﬁ'n‘?a%s Q%@g@lm 00 GHRE Hing lE(]r Hf%l?élgd fog‘(%ijl'u%z@g:

ncer Res 88, 48, 4827; orate erei’n

~ 26207¥9]2005/ 084222 PCT/ US2005/ 006051 by ref er ence) in

cr ot s. [For both neth
Sbeonba s’ fsnolal, K481 RS ol memuRERPI e Sster was not

bl atehader (Power Wave XS, Bio-Tek, W nooski,
VT% se-effect relationship data from6 to 7

concentrations of each drug, in duplicate, were
anal yzed wth the nedi an-effect plot by using a

conput er prmpALaow,Bi, ( Chou, Hc & Talal ay, P.T. Adv.
EnzyfMeoRey. 78984t 22, 27; €hou, T.-C. & Hayball, M
Cal guSyn f or—Wmnddms (Bi ogoft, Canbridge, U K)
Re@997) ; each B whi ch A6~ Nncor porated herein by

ce). General Chem caly Methods: Reagents
obt ai ned from conmerci al suppliers were used 10

Told dveld (E05 POLdoliion dfitkasstan7UnlL 09302 Rt VinEHITY @40 mL) was
The follow ng solvents were obtained froma dry
aédﬁd\ﬁemlutgylsqu?ﬁ%daﬁs@é o g P ek 0 Bl vt Hmin and

tl?el 1%5{11&13% \yﬁg‘se\gar e‘d I?g %onfl Eerrﬁoék?%m%r%)ef]? I}%y IThe r%ac’aon mixture

ene C

wae k36leé to @P(d c}&h&&ﬂ@vﬂhﬁdﬁﬁ’aﬁyﬂl\ﬁmﬂwm mL) a.nd stirred at room
N, N-di i sopr opyI et hyI am ne,  diisoprgQ

tqyparepreeior dp aiin. Ehe Lﬁapféqrh@lwévafu @ﬁ%ﬂ wigh P¢1641€28Q|%1r)uﬁ1iled
(lb%gpég Gnd A}!)Aceﬁt:re{teé Ipac Beﬁ a%é cﬁ%ﬁﬁ& r%)%lyr(g&%ﬂe?({iﬁervff =N 1:1)

ass

hegsRiuhe alc@lﬁolgs B8Ryl 99%?& dilbzirl' (4£1¢ @R (ﬂ J 3331 é(blgg nzmqm), 1642
NI\/R (H and 13 spectra were recorde Bru

(mMMAé@mM—lz’rl&(WBrléﬂ& () AbRA&r{(8k 1BRK(S300 7ﬁ/|4§) blr,l 9n(n§i d@45 (m), 985

Ang A S biiorap LSO Raob b SR s R 2. T 1

H), 5.75 (ddt, J=17.2, 10.0, 6.2 Hz, 1 H), 5.07 (m, 2 H), 4.29 (ddd, J= 6.3, 4.3, 2.1

Hz, 2 H), 2.95 (d, J= 6.2 Hz, 2 H); *C NMR (100 MHz, CDCl3) & 134.45 (q, J=6

Hz), 133.38, 127.97 (q, /=29 Hz), 123.76 (q, /=271 Hz), 116.25, 57.87, 29.79
Alcohol 56 is volatile. After the column chromatography, 56 was not

completely concentrated.
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wer e obtained on a Perkin-El ner FT-IR nodel 1600
spectroneter. Optical rotations 20 were obtai ned on a

wOoABBOsMmeel DI P-370 digital polarinmeter. Low PCT/US2005/006051

resolution (electrospray) nmass spectra were recorded
on PE SCI EX APl 100. Analytical thin- |ayer

chr omat ogr aphy was perforned on E. Merck silica gel 60
F254 plates. Conmpounds which were not UV active were
visual i zed by dipping the plates in ethanolic

n, ethanolic phosphonol ybdic
m nol ybdat e or and heati ng.

hr omat ogr aphy was perforned
FysT My t he i cdjosat ed Fgof vant on What man(r) (LK6F Silica
) 11&?%% ate. Sililga gel chromatography was
performed using the indicated on Davisil(r) (grade
Aldatled (Oioﬂyeoﬁlﬁbn of Bk O(SteFsd) )0.03i58immel) geCH,Ch €50 m&b was

shifts orte val ues relative to, chl orm
tegieg Wzﬂla%}s Tha7 gy g?&ﬁﬂ%dﬁﬁazvledwérg, dar YRR z 9819 g 1.1

oH:2R0R1 86235, ETYPRO0RLORIARE (R UbgPLAR eyl Bimea

0s'6) fot 10 mmf The hgalctidn ﬁumlterwefsl quendedetidaséirated Nazgzca-saturated

WREis: Qnparai 20wl FalBieiosad Vi prsmiald 1 30) 60w Colpbiped
o?éh%ic‘é)wérg Wa@ﬂ\ﬁﬁwﬁﬂ sétﬂl‘é'tééme(zﬂfl%\ﬂ%urafea%m@gl P2 \QV 200 mL),

>3 equiv) and the resulting'5 mxture was stirred
an@ bfmé 6r001BL); dricth éMig86), pdhcanicrutuated inasicaaoFmsh ‘chromamgraphy

PR Bh i it B M) o mhle 190 ol Rsnteldy o BRAgy (R

Iﬁrng)aavsgs( 9%2%0 %36W§3@$)58 (MHMSS%Q) 1@6?‘ (w) 1317(5) 1216 (m),
oncentra I N vacuo. chr omat 0g 6} hexanes
181 oI < AR (10180 (o, SR Am)s 95 (s one e 1) N A0V,

h | l.d
BT A St S B Vg0 4 ot B 512
ml 2 1 0 , M
(gTh 0 728 (0 /5 b4 H TR0 500 (de0= S BN HE2PHEE NMR
(H)Q l\/ﬁlzlszu@ﬂn) &1359 42 431'64((an-26 Ez), 122.6(q( s 20 Ha), 1. 64 (q,J=
8 (d 2 H), 2.29 (dd, J = 14.2, 8.6 Hz
273 Hz), 1211 QO( 23 32*472@ IOWCSOQJ"H}‘- Masy EPMGIARIY m@o?%[(MJrNa)

720 0.89, 125.65 J= 280 Hz
%@7?%?%?%9;6@: 28 Hz), 61. ég 38. 97, 35?65,

13. 8ZhehillghiodRizds vslogle. NEES ety Bhibhardgzapla &85! iodide

(MrH) +; cal cd for COHL4O3F3: 227.0895].
was not completely concentrated.

or ceh'Pd?thS anmonj

| JI\,OTES j\ 0
1) OH
\// 0" °N
| —
LHMDS, THF Bn ||
FaC ~78°Ctort, n
X 2) HOAG-THF-H,0 FaC
@11) N
81% for two steps

a-Hydroxyoxazolidinone. To a cooled (=78 °C) solution of TES protected 4-benzyl-

3-hydroxyacetyl-oxazolidin-2-one (16.28 g, 1.92 equiv) in THF (160 mL) was added a
solution of LHMDS (42.0 mL, 1.73 equiv) in THF (1.0 M) dropwise over 51 min and

the resulting mixture was stirred at —78 °C for 35 min. The reaction mixture was
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The al cohol is volatile. After the colum

chr omat ogr aphy, the al cohol was not conpletely
woaonsasinat ed. The yield was determ ned from oreraisk0os/006051

wei ght and ratio between product and sol vents

obtai ned by integration of NVR 20 0 SOC12, pyr 0 Okt

55 G~ (Ot F3C OH 77% F3C A m xture of al cohol (16.71

tfate vﬂﬁ?%@ol%&%oﬂﬂg aﬂ?’lri'b&ﬁhé‘ ?659—%, : ..’mnmfi) EI%’F%F Y0 miGDver 15

cool e and treated wt I ony rirde
nhihbnd the resdtidg emxiiuwe) wad divweddo marrh to reum tdnydrdtose slowly

R L R RS AL o a5
&FhQLd Rath %@OWCQ§ %Ci(ﬁ))mﬁﬁ ?C%ihlt)iglé& grgféﬁfcs %\%ré"‘izqvasgﬁﬁ _V\tfi‘ltqh saturated

reaction m xture was cool e - . quenched Wi
NG r(13Rod.) ririnedh 60 exlt)r drtade@1gER),\a0d 200608 %A 12 vacuo. Flash

CT/ US20Q5/ 006051 ith CH2 2.x 200, n, 50
chates Yn@axmﬁﬁw& %r—égﬁgf%fa&% &tlﬁlxtgfg_tﬁ alllgon products
R ich e ReThok AR Bk h A Pyl Bation
(diastereatmenyagieynof pepatabieatehih stagd)s Al yolafibroofithd atldytaties tpesducts

: 0 % vyj el d il: IR (fil 2986
ipsgoAer e 1 Uit v 3h i By syinga btopi)tefppigre for 4 1.
Ti®reackidd thikfike whonceMtate® 0l to ARG vEMO A8 Ejlierfcﬁéd%
(400MHz, CDC13) 6 6.36 (s, 1 H), 5.79 (ddt, J= 16.9,
sarated BalClz (400 L), Sidkegtraciad with EIQAT, (3 .20 thk). Qorphiped
Ty e e B’ s Frsodydlbaodife Pt iy
(BandSGONES .(11!302:%{51@&@&3&@@- &i@ﬁ{(é?azoﬂﬁﬁoﬁgﬂ(ﬁ' g,8%% yield
29 Hz), 132.71, 12321 (q, J= 574 ), 122.60 (q,” J= 6

folzdwo stdps) B2clefiliBha]23Q252C) -UB.2L3c 8DB, OHGH;)r B (fllit) 3486 (br s),
mass spectrum m z 209.0788 [ (MtH) +; cal cd for
309283 (s)2P.501891 790Tlsp 1682 &), 1481 atIBem)AFA68r(m), 1217

t he | u ro p t ter wa

g BTy o @y D Doy e A B P8 BB g izl
§7.839(h; 3 Ht)FﬁP7 @%,%z ﬁ?,(‘é.331§d,Tﬁ= 2208l @8 1(gY 5.7@)(3&@%4 166 10.1,
of the ester (7.12 g, 0.0342 nmol) in CH2CI2 (120 ni)

6Bz, 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
Hz, 1 H), 4.26 (dd, J=9.2,3.4 Hz, 1 H), 3.42 (br d, J= 6.4 Hz, 1 H), 3.24 (dd, J =
13.5, 3.4 Hz, 1 H), 2.99 (m, 2 H), 2.79 (dd, J= 13.5, 9.4 Hz, 1 H), 2.70 (m, 1 H), 2.50
(m, 1 H); *C NMR (125 MHz, CDCls)  173.93, 153.05, 134.43, 133.64, 129.98 (q, J
= 6 Hz), 129.82 (q, J= 28 Hz), 129.29, 120.01, 127.58, 124.00 (q, J =272 Hz), 116.34,
69.60, 67.31, 54.95,37.78, 32.29, 29.84; high resolution mass spectrum m/z 384.1421

[(M+H)"; caled for C19Hy NO4F3: 384.1423].

e i
OH AlMes;, MeONHMe
o N THF, 0°C to Tt MeO. OH
] - I
BE | 97% I
FsC FaC
X \

o-Hydroxyamide. A suspension of (MeO)NHMee HCI (10.1 g, 5.25 equiv) in THF
(100 mL) at 0 °C was treated with a solution of AlMe; (50 mL, 5.1 equiv) in toluene
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added a solution of DI BAL-H (75 inL, 2.2 equiv) in

CH2C12 (1.0 M over 35 mn and the resulting m xture
woasoswas2red to room tenperature over 3 h. The PeaaS2ME006051

m xture was cooled to 0 C, quenched with saturated

NHAC1(12 nL) and stirred at room 20 tenperature for 20

mn The reaction m'xture was diluted with ether (200

c h o %,gfdgg ! ap#é{g oen }1131% &@61{ @Eseglfl‘e%a\f ?&Hﬁ ter@e ggtnre for 34

thing theh adthal si¢blyas a@,oo&ﬂ%) OG}Sscﬂhtﬁﬁr ofahé oc-H}Br(( (y'olxﬁ@olﬁﬁﬁﬂle (7.55
(br S) 2929 I‘Igy , 1445 f , 1417 1348
g.49.7 iumeb ip J)H(F QmL)( @joud:zﬁwle(dg)pa epyellow)s The resoU g mixture

B ot (b Dot by S pAIR A0 M 1

5 tdﬂ@ °C7 qﬂencﬂ,&l By slSwZadHﬂmn]oED HIN aq5 t@t&flg mndztlbb mL‘} %erécijﬁ’tqroom
ti@nerm\e oxéé Pz andcptpgted eevnielﬁtofs: @k 2QI>=m®) sznbmed organics

B <%§§8%7aéﬂ80% NPTt TR ool | e

(betaneNEMOPHAL-0g: Apguve thboMed hmlcﬁg %‘917% ield) ascl clear oil:
concentrated. 83 WD 2005/ 084222 PCT/ US2005/ 006051

[P @PRE) -3 dadd)3e CHEE); Trieding %3@(@&%3084(@@ 2%0((&1) 2943

10 (EholeRe)(oldkos nat G, 1AL PON 124 (m 1471 i 1asaw), 991 m)

AT ST TR B e 0

S(Xzeadkiqwci@mdwm muﬂurle}mamﬁm rzmi 4243 (dQ, 15=17%9, 3100z, 1 H),
he reaction m xtu ed with saturated

3@2@2@@&%& irse Da. Aakios 1 2 D420V 6. 1980 i), 2o06udm, 1 FD,

or g Flf:lgjj vlv]é¢ WEZW@%@ fz)%le de I{lgggg’cgs%d?t@rét &d12);

15 K68, X428 Hz) M2¥,052Q07 =Ly HAMd 6bir7i o 51? ]61044“32;56(132 sgl
S04) , and concentrated in vacuo. Fla
2&%% GBfoMpiPR NS Sprattuamez Jdvid 6l Hi@VITFHaJ i; daled Gorg9r g 7NOsFs:
%? 6 pale red oil (stored in -78 C feezer): (IR
21 rrfJS3083 (w), 2982 (w), 1636 (w), 1558 (w), 1456
1367 (w), 1317 (s), 1216 (m), 1181 (s), 1151
(s) .1120 (s), 989 (m, 921 (n) 896 (n) cm1; 1H NWR

(4OOI\/Hz CDC13) 8 6.45 (td, J— 5 Hz, 1 H),
79 ¢ddt, J— 16.8, 10.3, 6. , 5,12 (m 2
385 J=8.9, 2.9, .4 : 3.00 (dt, J=
1N 1.¢ Hz, ZM?N)QBF 1’?@ NVR I\/Hz CDClS) 8
132'4 131 6 5% 6 Hz), 129.63 (g, J= 29 Hz),
123 64 (a, J= 73%borsm
20

a-Hydroxyketone. To a cooled (0 °C) solution of a-hydroxyamide (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). Adfter 5 min, the reaction mixture was quenched with saturated NH,Cl (250
mL), and extracted with EtOAc (5 x 200 mL). Combined organics were dried

25 (MgSOy), and concentrated in vacuo. Flash chromatography (hexanes:FtOAc 4:1 —
2:1 - 1:2) provided the a-hydroxyketone (2.16 g, 53% yield, 73% yield based on the

recovered starting material) as clear oil and the starting material o-hydroxyamide (1.30
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30

272 Hz), 117.00, 29.32,-4.27; |ow resolution nmass
spectrumin/z 298.7 [(MNa)+; calcd for C7HBF3I Na:
wa20spp422The allyl iodide is volatile. After tReTaskas006051

chromat ogr aphy, the allyl iodide was not conpletely
concentrat ed. 2000 111~ A OIESO O 1)0. O-N H
"Bn LHMDS, THE F3C -78 Cto r.t. Bn 2) HOAc- THE- H20

53237%@/&1&) 10138 1238¢Eors 8t qta@p@m@ I(R{7félm 3460 br SP 3085 (w),

a- Hydr oxyoxazol i di none. cool e
8P84rem), 3P4 €}, 4@16HEr679(m), 1641 (me 1417(1n) 1361 (m) 1319 ()s) 1247

CiYEES PUSEPRYG LB Bl B e st ad M N

Uog Ve ScpA Do TTE Aid M S 5OMcpe OED RlyBI 11,
$97r(m 2 Hhé. 25edm;m=om . 5<th; pﬂmsﬁed Ve 29¢5/ @%2256 d,J=6.1

CT, 2005/ 006051 treate a so ut| on of

gﬁz éﬁ' o8 . k@),a?a%(m, 14Hz ?niShesL;sH)n mmwan(ao&lMHm,\@ch)a
d esul o_warm

2 PP (£ 2 AR TR A I e S el B3R i 1 37T ),

il 6824175.36231.921 em;sueczs Vi § mgﬁ%%l@hﬁ%ﬁé%#g?% dzﬁ‘a)o945

extracted with EtOAc éB x 200

NS%& c‘é?‘l?/@éc"éc\hﬁﬁhﬁ@ﬁm £93.994alr at ed 5 NHAC1( 150 ni),

bri ne and concentr

vacuoprﬁlljélii‘glasc F][b%: hwrag rg}gtte%ééﬂggtg %%Hwtefgﬁ%% AROHA £ fgw%elgb I3: 1)

provided a mxture of alkylation products (13.6 g)

d for the next reaction vvlthout further

(di astereoners e n &cabl e at

sobgy | onm—of tlﬁ"?o | cts in

HOAC- er THF(311—VV 200\mL) vvas stitred at
roomtenperature for 4 h. 10 The reactlion"mi xture was

Carhosie acid ée(zrbenzmbup-ltmetwmnpl)ﬁﬁﬁdusd;itep@igeﬁ,4)ﬂﬁ-trhnethy1-3-

d..ext ted with Et QAc (
Sty Eiter Barpticlorosihyl e HEF soRfpear (Mysolym-arrdroxy-
G OagiecPropd:6 2,24, 6/ REHRethly]- ARt D IRRRE 8Y 8PMNmol) and pyridine (0.8
mlL, 7.3 mmol) in CH,Cl, (10.0 mL) at 0 °C was added 2,2,2-trichloroethyl

chloroformate (668.0 uL, 4.9 mmol) and the mixture was then allowed to warm to rt.
After 1 h, the reaction mixture was quenched with brine and then extracted with
CH,Cly. The combined organic layers were dried over MgSO, and concentrated under
reduced pressure. The crude product was purified by flash chromatography (gradient
hexane to hexane/EtOAc 93:7) to give the desired product (1.285 g, 92%) as a clear oil:
"H NMR (400 MHz, CDCls) 8 1.03-1.09 (m, 12H), 1.15 (d, /= 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, /= 3.6 and 5.9 Hz, 2H)
4.47 (s, 2H), 4.57 (s, 1H), 4.72 (4, 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, CDCl3) 8 11.9, 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) caled for Cp7H4;07Cl3Na [M+Na'] 605.2, found 605.2; [a]*p
=-20.4 (c = 1.0, CHCI,.

b
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(hexanes: Et OQAc 3:1 -> 2:1) provided the

a- hydr oxyoxazol i dinone (7.55 g, 81%yield for two
webkepap4”rs clear oil: [CCl20 D (25 C) -48.2 (crdT@82005/006051

CHC13); IR (film 3486 (br s), 15 3030 (in), 2983 (s),

2925 (m, 1790 (s), 1682 (s), 1481 (m, 1393 (m, 1360

(m, 1217 (m, 1171 (m, 1113 (M, 992 (in), 919 (M,

847 (w) cm1; 1H NWR (400 MHz, CDC13) 8 7.32 (m 3

M., 7 17 (m 2 H), 6.33 (td, J= 7.2, 1.5 Hz, 1 H),
5.7%P Q9% 6, 10. 1, 6C]2 Bz, DT 5.08 (m 3
_ , 4.33 (dd, J=
,’gl?ro, . kﬁé”4 26 (dd, /X = 9. 2! 3bE He, 1 H),
3.42 (br d, J=6.4 H, 1 H), (dd, J = 20 13.5,

Garbohtic adid I-])-(Z-Rexﬁ?loéﬁml ﬁeﬂDy,letHyl?Q,c(,Mrlm]&hﬂlﬁB idlﬁnoﬁentyl ester

b2 triehlsrostng e3ter. oo SOl the Slakting mAteislgi 28 Eod S gnmol) in
4: g ;FHSIFéH:(l) 25t )(véa’%gad@ -frsoxls-(ﬁg 9?&% P éﬂ@b&g OAﬂtéghe t}ng at 70

Yuf0s, h, 8, ré&,tlo&meﬁ;re 285 pduyrethimgb aroekdelfO) eit. NaHE 05 aq solution

d f Cl19H21NOAF3:
@gﬁfﬁg‘} tﬁéé@g%%t? ﬁ%{@&%wablﬁm%@@c YFiFverg washed
Whh brihe, MPovd Mgls O@'&nh cgﬂcéhf: §t@d 'ﬁﬁﬁér r@dd@ég E)f@%¥1ﬁ@‘ §6e cAide

suspen5| on of (MO qui v)

prbifuct (&0 Qurified: bﬁtﬂaﬁh @rwastogfa@hy egiawehfheﬁtaﬁ@ioq{dx@lﬁb/EthAc
AlMe3 (50 nL equiv) in toluene 85 WO 2005/084222

%ﬁ@@ggwa?rg@ma% ?(lzlgg &%) @raoﬁ‘dwl‘s%l ARENMR (4093vFzi GBCls) 8

{
R PR LSRR L 69 1P Tl TR ALl 3.2
(dbg/ a4ty sdoxy mmb |3oB41(qme1H)l73 55 (dcg J=19 812}%&19@! Pz, : 1{1{)“14@5 d,J
e ye e resultin

(70 nL) (clou > c| ear a
S Rl 3 izl Fo Aeﬁﬁfér-amﬂ& Hmlr@x 46D = 11.9
! ugﬁ@he'g%g he § 63t | sl 7“19’“9?.5 fxﬁ‘“@ﬁ) oR) & )(5 acﬁéﬁii%’ MHz,

sl ow addition o
@DYT];) stiRed, éd 8al 9.6 oo, ﬁselmeBaﬁ(Dme lf D732 8013!7 94B8d127.7, 127.8,

50,2 DB (SO0 ot PR B, 145
EMOTPHCSRARS oot N T el ooy b .0 1™

$ Y. 20 DOKELHY;).57.2 (c 1.03, CHC13); IR (fil n’) 3432

(br s), 3084 (w), 2980 (in), 2943 10 (m), 1652 (s),
1464 (m), 1373 (m), 1318 (m), 1214 (m), 1171 (m), 1112

dmo 9Urrgdn), 919 (M, 8180( 1; dHNVR (400 Mz,
3) 32 (td, 4 =73]L ,

-BuO OBn

9-Benzyloxy-4,4,6,8-tetramethyl-3,5-dioxo-7-(2,2,2-trichloroethoxycarbonyloxy)-
nonanoic acid fert-butyl ester. 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 uL)). After 30 min, a solution of
starting material (464.0 mg, 1 mmol) in Et,0 (2 mL) was slowly added over 15min.
After stirring for 1 h, the reaction was quenched with a sat. NH,Cl aq solution and then
extracted with EtOAc. The combined organic layers were washed with brine, dried
over MgSO, and concentrated under reduced pressure. The crude product was purified
by flash chromatography (gradient hexane to hexane/EtOAc 86:14) to give product (1:1
epimeric mixture, 461.4 mg, 80%) as a clear oil: "H NMR (400 MHz, CDCls) 6 0.87
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5.74 (ddt, J = 16.9, 10.3, 6.1 Hz, 1 H), 5.05 (m 2
H, 4.43 (dd, J = 7.6, 3.5 Hz, 1 H, 3.70 (s, 3 H),

w0 .285/08m2s, 1 H), 3.24 (s, 3 H), 2.94 (d, J =p6TAISE®S5/006051

2 H, 2.59 (m 1 H, 2.36 (m 1 H; 13C NVR (100 M,
CDC13) 5 173.43, 133.68, 130 59 (g, J = 6 Hz), 15
129.25 (q, J = 28 Hz), 124.05 (q, J = 271 Hz), 116.17,

Qi 7575 3 6. 4, 03 @6 =375 B8, 3H)29 0'Q51 16‘5&“1%}@?@'3@(% 013, 1.97-

MASS S ecfrun1|n/z 268.1161
z2(s17 -2.3268), 216,13.22-8.20 (mw@) 3B BB 48K My BEH), 41034 06l (m,

L T o SR s T S
B L T 130 e SR g 5801005,
M9, 15hd8readni Dh4n2]x6 2860, 385, QﬂQMhEdﬁlm t51.8531 9 at.8071.3,
MO0 5, T R0 E G ot BB 08 o f ST 136 1,

RO D80, ELAS MR S aon g7, 179, 170,

2343y 0248 Y K52, TTOVIEAEL6) @lcdFBVTYIR ®%c131<3a/91\x+1eh*q 6@951%119& 619.2.

the recovered starti'ng materi a% as clear oil
starting material a-hydroxyamde (1.30 86 WO

2005/H84 Cg’CT/ é 05/ 006051 g, 27%vyi
(23 5] (¢ CHC13); IR (fillm
M&%AQQ%W 1816 3);
1641 (m), /1%17}(ind, 1361 (m), 1319 (s), |
b 1 5

aﬂ%ﬁea P%gg'%/llar%n rngrémﬁEazl% 4{‘6' En&] 0. 9%1) 111%34}%1 E&gvﬁg ﬂ}r}ed at rt for

Bhiaid (ln pdared. 1ﬂtol-ézwell-silﬂ)red 2i86re(od 1 : Usat.GN4 S, O sat. Z\IﬂICO3 The

é@( \A?ngsepégvl@flé %0 %@g aqilg@lsi@feg*m eg@ac{t@‘cil t?{yee thiges with

Iti'%ég éf%&g%glélglsr{gg or anécgef%a}g:tsgl g’%é?rie%lqv W5 tzlﬁgeigol brme dried over

NS ®, and chricentrattd uZd3 vaQdm. Tlﬁd\dirbhld'prod&bt()ﬁasfpwlﬁed by flash
C1OH14NQO2F3: 223.0946]. 10 Thi s reaction was not
fé@%ﬁf@g@pb)é é&ra@@n@a@@mwm ARG B give PGt @238+ mg,

J/4%) R LaS X ' NMR (400 MHz, CDCls) § 0.80 (d, J= 6.9 Hz, 3H), 0.87 (d, J
=6.9 Hz, 3H), 1.13 (s, 3H), 1.19 (s, 3H), 1.23 (s, 9H), 2.04-2.12 (m, 1H), 3.09-3.28 (m,
S5H), 4.23 (s, 2H), 4.48 (d, J= 11.9 Hz, 1H), 4.55 (d, J= 11.9 Hz, 1H), 4.79 (dd, J= 4.6
and 7.3 Hz, 1H), 7.04-7.13 (m, 5H); °C NMR (100 MHz, CDCls) & 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 (EST) calcd for C7H3705C13Na [M+Na*] 617.1, found 617.1; [a]®p = —
49.1 (¢ = 0.9, CHCl).

O 0O O OTroc

t-BuO H OBn OBn
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i-PrO~-_' OBn i-PrO OBn Carbonic acid
1- (2-benzyl oxy- | -nmet hyl et hyl ) -5, 5-di i sopropoxy-2, 4, 4-t

woizosstosyd22 3- oxopentyl ester 2,2, 2-trichl oroet Rgi/Us2005/006051

ester. To a solution of 7-Benzyl oxy-5-hydroxy 15

|, 1 -diisopropoxy-2,2,4,6-tetramethyl-heptan-3-one (1.0
g, 2.4 mol) and pyridine (0.8 nlL, 7.3 mol) in

SR bl 34 On Getiipeaietnd R Babl | oh or oet by
chlgﬁgfornate (668 0L ¢ ﬁ- and(%ﬁe mi xture was
tméﬂora)leﬂmmmltb@nmr&m n@nanmc aﬁﬂﬂ@t-bntyﬂ esteine Arlsach limer was

et S BB Syt Tl gy R3S L v in

MO N Qlaanshe@n %ﬁsaaﬁ@twagﬂfe sﬁm%gas duged @ﬁ&?ékﬂlﬁmn of

The cr ude product was puri chr omat ogr ap
{tentiag |mm¢r1a1 I(l@(@ng, 0d lhmoh)rlﬁ/l\EtCﬂMS% (lr) whoadsied end H& 1n1xtule

desire u g , 283, g, as a clear_oil; 1H

IS 2B eppagis. S ows! ey Duaeq v Hoop § mig and tgn
171l

P Ay 314 B S B e

adspbufattintala-sal NeHLHE @) sblution. Th aquizobs }a,?elﬁ&@as( emhail:tfd)l three times
5.

Wltg %té)gc ffﬂﬁfomgmgg gfgﬁinchext1i1_ths Sgep.% c?{rufd l\%gsg% coggentrated

AN e ey ey A G Y

@tadent h&xahe t@ Be)&,ne/E%OAc 8831L24 to give Z)r0d412t @,7.68gA480%Bash clear oil:
£9.4, 70.9, 71.4, 73. 81.3, 94.7 103. 4, 127.5,
IDFMR (49aVElz, €BE19 5 11361(61) J=24.8 g, 3HR 1.1} (day/ =Na&Hz, 31, 1.14

AN [ WG 0852 Brld sbas 241 @B, 338157 (m

2 3451(3:54;11121{ GHTLB14 &4, MD, 208550862222 (d, /= 11.9H
F%% USZOOS; 0060)51 i-Pr %KOMgTr ocg( O%lﬁ)ZOTr oé I - Pr0~9- C%IH) 480

©@Bfi= 1@&91&@{11}&), éf@iScddd Hfl 5. Ohand67Hz 1H),727 735 I(m3 5H),:C NMR
- (2- - |- met t 2,4, 4-1 -3, 5-di
SRR G ¥ 5 0aThO I i aBionat oekt ST s 13 76h Sho.
2 5 |
BB TR I 2R T T ek N

Mt EI840e2974098 AL, 1788, 1601 Or453, {B68t mm &1@92 '996 mﬂtms (ESI)
1®1§€ured|ntoacold(0 C) sat. NaHCOB aq sol ution
4@

Crdhad01Heve Bt Nadted Q. nfavind B 03¢ [aTFhe= €th®ieve 0.4, CHCL).
organic layers were washed wth brine, dried over
MySO4 and concentrated under reduced pressure. The
crude product was purified by flash chr@rest ography .

H Qtrec hexane/ Et OAc 10 94: 1%)

% 2 N 9 as_a_cl r : AH
" cDcl g NJ= 5.8 FBYO3H)T 1,
197204(m 1H),

9-Benzyloxy-4,4,6,8-tetramethyl-5-oxo-7-(2,2,2-trichloroethoxycarbonyloxy)-3-
(triethylsilanyloxy)-nonanoic acid fert-butyl ester. To a solution of starting material
(37.6 mg, 6.3 umol) 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 b, the mixture was diluted with sat aq
NaHCO;3. The aqueous layer was extracted three times with hexanes. The combined
organic extracts were washed with brine, dried over MgSO, and concentrated under

reduced pressure. The crude product was purified by flash chromatography (gradient
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(dd, J= 4.8 and 9.2 Hz,

| H), 3.34 (m 1H), 3.42 (dd,
J=5.8 and 9.2 Hz, 1H), 4.

5(d, J = 11.9 Hz, 1H),

3
wo28%/08¢222J= 11.9 Hz, 1H), 4.64 (d, J= 11.9 HzpCtHB2005/006051

4. 69 (d, J= 11.9 Hz, 1H), 4.96 (t, J= 6.0 Hz, 1H),
7.19-7.28 (m 5H), 9.49 (s, 1H); 13C NWR (100 MHz, 15
CDC13-120 14.8, 19.5, 19.6, 35.4, 43.3, 60.09,

I%élsxgi'ie to7 %ed%n%{ﬁﬁ%gé 931 9 f'toévlelhzf &dﬁé(%?ehﬁlon %S?O%Eé%é §§%§ d)' 1%),

kBB oovkFlstarki &aterﬂﬁm 9 %24 84%l) BMVBehirfsdls) 'HalomR 00 MHz,
C21H2706C13Na [ MrNa+] 503. 0, found 503.0; [a] 23D

CDAR)® Q.6 &g, d =87.9 ElachH),.0.9 0, OF7$:He, @8, 0.00T5,3¢1), DBA d,J=
ézég?éﬁ}%&% 42653 Hoe SHurtct 56t 3648 (5,00 2,05-2 1 L apy 780,

zbb@a@atmmxaﬁanb 2qmylle§y3 35 wams 9 aﬁ& 1) H,@rltﬁ)bywl(dd J=4.0
ester. To a solution o 0.3 M 20

and 2.0 Fiz, TS hdded =t-Hwnd 6. 7;&etlla¥t),e4 (&(d@l, dﬁ’ca 3 allCBSS(HZ 1H),

st gt 33 ot 1P RERABL X ey L B0 PO i B /= 37 and

oY1, 15w 7129.3552%{ sms@c INMR@Cuﬁ@Mﬁz fCDégfs g%a?tal P619, 14.9,

was quenched wth a $a sol ut | nd then
%]xB,rﬁcdi &8.4036 19, £t.OM0. 7'l5|3e7 Gmﬁbvméd%ﬁgﬁhl @0[%9&!151%9 €128.0,
washed with brine, dried over SO4 and concentr at ed

L?rﬁal’érlﬁgéd&é‘éaa ek 246 4; IRrfelg QR OCRASE, I%E6, PTA2, 116841 1456,

E% Vs l}]?ﬂ;tl EI% q@gg,(}%Sa %@l gﬁg (rj}ifol:’ ggj\gﬁ' ?]%@5' Ealccg Ec?rr%?#lgOgSlClgNa

mmrg €73346 fouhd 93 38 QU pas—1s. £(Ea0, 100HCIDH NVR (400
13) 6 0.87 8 WD 2005/ 084222 PCTI US2005/ 006051
(d,

J= 5.3 Hz, 3H), 0.89 (d, J= 5.5 Hz, 3H), 1.02-1.10
(m 18H),O-|-k38 (s, 18H), 1.97- 2.2 (m @fpg 2.27-2.31
(m 32 3.gToém 3, 3.39-3.98 (89, on
4.11:4.14 (m . .

5. 02 ' : ,718727 nrilo s R

Ly g b g i o

indhoic/dci® terf-butyl estér.5To 43oRhtiord 3f élartl?@ ndater®d) (82.9 %ﬂg 3 2 pmol)
81.3, 94.6, 127.5, 127.7, 127.8, 128.3, 138.0, 138
ing4l GHF{AeOH (1#anl Bwas Ritled 721(6.00m2.158 Bmolmanbsizey, The ‘mixture

Vétsica for L5 Bt odrectn bt Mg iRt ddded Toflowed
%ﬁﬂﬁ%fgéaﬁ £6r a fulthEH O ' TheXulphs R s e RHFMna BHE pad,

washing with EtOAc several times. The filtrates were washed with sat. NaHCOs,
brine, dried over MgSO, 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 product as colorless oil: 'H NMR (400 MHz, CDCl3) 8 (m, 6H), 0.96 (t,
J=17.9Hz, 9H), 0.97 (d, J= 6.8 Hz, 3H), 1.05 (d, /= 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, /=
6.7 and 17.0 Hz, 1H), 3.24-3.29 (m, 1H), 3.44-3.52 (m, 2H), 3.67 (dd, /= 3.9 and 8.9
Hz, 1H), 4.36 (dd, J= 3.5 and 6.5 Hz, 1H), 4.50 (d, /= 12.0 Hz, 1H), 4.54 (d, J=12.0
Hz, 1H), 7.32-7.36 (m, 5H); >C NMR (100 MHz, CDCls) § 5.0, 6.9, 9.7, 13.9, 20.2,
21.8,28.0, 36.3,40.8,41.5, 53.7, 72.5, 72.9, 73.2, 73.6, 80.7, 127.4, 127.5, 128.2,
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To a 0 C solution of starting material (350.0 ng, 0.6

mol) in CH2C12 (10 nL) was added Dess-Martin
woenispdinane (398.0 ng, 0.9 mmol ). The m xt ur e PGEAIS2005/006051

stirred at it for 1 h and then poured into a

well-stirred mxture of 1:1 sat. Na2S203/sat. NaHCG3.

The | ayers were separated after 30 min. The aqueous

t,r e. 1 '
LBY8T 1 39t U NEP SR IR Eh S B8 6, 1366
ﬂ\bﬂ{l@% [996)7239; ARNES (E&Igbalccﬁ/ﬁﬁ@goﬁﬁd)ssmlwﬂ\ﬂal&l@ 559.3, found
under v:gcuum The crudepﬁ)roduct was purified by flash

grapiy (cgt &di €HClhexane t o hexane/ Et OAc 91: 9)
to gi ve product (258.4 ny, 74% as a clear oil: 1H
VR (400 Mz, CDCL3) 6 0.80 (d, J= 6.9 Hz, 3H), 0.87
(d, J = Hz, 3H), 1.13 (s, 3H), 119Q'l§83l—|) 1. 23

(s, , 2.08-2. 08 (m 1H), 3.09-3.28(mi 200 5H) OT@S 23
ag, , A, J=11. 9—I=|Z——>1H) ’ 9 omn
FBUO1H) 7]J=CB"6 and 7"H

13C I\/RflOO MHz, CDC13) b 11. 7, 14,

g—}%e?zylé%y-ﬂ'»—(tégﬁ-bétylé}%&hylﬂﬁa@loﬁf) ﬁ%dlgtiiyﬁnet?@lsﬁan)égx)g% 4,6,8-
teeumpethyb3-080-mnonoic acid ferihutyl esha TaomsolafjorpefATating material

i 3T B T, AT A e
G840 TP R D, TR s TR Lo R, .5

ﬂmﬁﬂﬁéﬂd DRSO (0 EKYSHAS Minfol Bweetddde@t Avter §h0the nfixfude Was
- trichl oroet hoxycarbonyl ox%) nonanoi ¢ acj d
dlétm—'d piithyspt asNaldCOp, Ebﬁ@quepn% yorwas etimetgddhige times with EtOAc.

SR ReRHLE e Bt B Sl e S8 MO e

Ssebmpdte uddy ré&cé&%ress-ﬁ![’@ nTliia c%ﬁiiél\lgﬂoﬁﬁctciflas%u%?@ﬂ by Iﬂﬁsh
material (59.4 L) was” added

elremetegran Xt(maélent hexiane ahefcdnq/Bt%@ak é) @@m thepsodurheS .4 mg,
NPREE » R A SHRdbopd Wl lce® y iRy g i ied v aletias

returned to atnospheric pressure and poured into a
sat _NaHCO3 aq sol ution. The aqueous | ayer was
__g? ted three times wth Et OAc. Thgj onbi ned

c extracts vver@Tgbgl ed over My

concent| ated 10 deE uc@"ﬁBSpressur ;
produ @Hpg{é h _chr omat ogr
(gradi ent] hex to

(47.6 0y, 80% as a dlear oil:
13) 8 EDQGDMAP J= 6.9 Hz, 3H),
1.14 (s, 3H), 1.18 (s, 3H), 1.
2.05- 2\12 (m 1H), 2.35-2.40 (m 1H), 3.
2H), 3.51-3.54 (m 2H), 4.11-4.14 (m 1H),
2H) , 472(d, J=11.9 Hz, | H)b 4. 80

Acid and alcohol were azeotroped with dry benzene (5 mL x 2) and dried under high

vacuum prior to the reaction. To a solution of alcohol (639 mg, 2.63 mmol) in CH,Cl,
(13 mL) were added EDCI (576 mg, 3.09 mmol) and DMAP (366 mg, 3.09 mmol) at 0
°C. To the mixture was added a solution of acid (1.11 g, as 1.88 mmoi) in CH,Cl, (5
mL + 2 mL rinse) dropwise over 16 min at 0 °C. After stirred at 0 °C for 1.5 h, the

mixture was stirred at rt for 3.5 h. Following concentration of the reaction mixture, the
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15 (d, J=11.9 Hz, 1H), 5.05 (dd, J= 5.0 and 6.7 Hz,
1H), 7.27-7.35 (m 5H); 13C NMR (100 MHz, CDC13) 8
wb2063/084520, 19.3, 21.7, 28.0, 35.6, 37.5, 41. PcTAB205/006051
71.3, 73.0, 73.3, 80.6, 81.3, 94.7, 127.5, 127.7,
128.3, 138.2, 154.1, 172.4, 216; IR (film Nad, cnm)
3849, 2974, 2879, 1758, 1701, 1454, 1368, 1248, 1152,
&2t WadpuriEBYVBy (ﬂﬁﬁl holu@lﬂbﬁfbnﬁ@digr@ﬂ'@@ %QM/E’CM?NH&‘BO 1to
619.1, found 619, [a] 23D i 0.4, CHC13).
260) iossicn (G20 & b sted, 86% fom bbuiyt cugrpaBRoloHESG ionn
9- Benzyl oxy-4, 4, 6, 8-tetranet hyl -5-o0x0-7-(2,2,2-trichlo
t joxycar bonyl oxy)-3- (triethylsilanyl oxy)-nonanoic
aci rt-butyl ester. To a solution of starting

nmat er i lal %5 c§37GrTg, 6.3 nmol) and inidazole (9.4 ny,
13. 8 DMTe0. 4 nL) at 0 C was added TESC
(11.6 3 ygnol). After 3 h, the m xture was

di | i aq NaHCG. The aqueous | ayer was
extragte imes with hexanes. The conbi ned

or gan{c €&xtgacos were washed with brine, dried over
MySO4 NandYCor@ Bt r at ed under reduced pressure. The
crude product was purified by flash chromat ography

ST B YRR TR cRB SOREEH et

199®mdaes, 1123, ﬁ)grrgs)sﬂ%,, 7736 ; P EQOVER @@oMHﬁt@th) 5 0.06 (3H,
materi al 12 &? 349 as clear oils: 1H NVR (40

S)vplé)G (3Ii001@)58€9 6al, (nm); 092 (9Hos)H.95 6¥L, 1, § =960 He), 1112 (GH,d,J

~5. 3 0 b S s oy G0, ﬁ%é,géH 9457 (G, g7 o1

sR2@5-= 2212161}(@ Zlﬂ)o (151 ad5)0=¢@ld 75T—Iz§ pag] Jd? ﬂ—frlas , 6.7 Hz),

Mgl)lea% Jf( b7. Ptz3 Oﬂa)) 2, % Gléi (débd’ 114:852 8 Haid2. %‘S Q3fiL=|zS) 274-2.30

Wrigf odft QR - TRy s by [ 615,45 ifea s-74,

24.197), 4.98,5.07(431, )asd 6 (8H1brtz= 1H)HzZ)75.29{ TH5RJ 6.9 Bi),;5.74
13C NVR (125 M, CDCI3) 8 5.3 7.3, 10,9, 14.9,
(B, dsit, S 167, bh2.0.5 58).9 M@P&ddéazf 71’7§319’-,5a %3 Hy), 6730 GH, 9),

693411, 950 NV oot coethy B3 819 S Rr Talact gL 152,
1&73128 911@944 20134}56.6 2136f6 4 @3&‘5)731 1,1§647 4009&3 89884 883%,74.2,

7]3 57%%6:21 15fiadﬂxéi 671%@5 é 12Pé} i%b3J35186 1§6(1613:7 ‘@) 1ﬂ0 ?QI[%%%) 164.7,
1A 55 QUL RIS (ESH T8 %ot ¢ BUONS RSN PG 768.5, found 768.5;

HRMS caled. for C4iH7,NOsSSi, [M+H'] 746.4670, found 746.4680.

] ~]
I o) 0] Mes—NYN-Mes
OTES  clvgy
/ ci” | Pn
PCy3
\

A solution of diene (26.9 mg, 36.1 umol) in toluene (70 mL) was heated to reflux and

treated with a solution of Grubbs’ catalyst (3.1 mg, 3.61 pmol) in toluene (2 mL). The
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oBn ijx0 15
9- Benzyl oxy- 3- (di et hyl net hyl si | anyl oxy) - 7- hydr oxy- 4, 4,

w6 280st08#anet hyl - 5- oxo- nonanoi ¢ aci d tert - but pCTASR@S/006051

To a solution of starting material (22.9 ng, 3.2 nol)
in 1:1 THF/ AcOH (1.4 nL) was added Zn (5.0 ng, 7.8
nmol , nanosi ze). The m xture was sonicated for 15 mn.

h@iﬁr@@a&ﬁr&d% 257mh, Wbled B0 OB FR re&‘@ﬁo%ﬂad of silica gel,

followed by sonication for a further 15
whighewasi rorsedvaithfhiek ansy B Adv Blig H'hee coeltiined fadte w6 concentrated

was hi it t csvera t .Jhe filtrate r .
LRt ok el A Rlogtaphe 1sigk: BBy EROVE 80 Tand) to aive
e AP, S S PRI AP PR me 223
havod R/ Btbofcasd doldrbesgioile 17 1 ng (99%vyield) of
proguct as colorless oil: 1H NWR (400 MHz, CDC13) 8
m "9 , 0.96 (t, J=7.9 Hz, 9H), 0.97 (d, J= 6.8 Hz,
, J= 6.8 Hz, 3H), 1.11 (s, 3H), 1.26 (s,

L. , 9H), 184190(m 1H), 2.21 (dd, J=
6.7 a 0O rﬂy—b 2.36 (dd, J= 6.7 and 17.0 Hz,

3.24-3. 29 PFESIH), 3.44-3.52 (m 2H), 3.67 (dd.
J= 3 9/and 8.9 , 1H), 4.36 (dd, J= 3.5 and 6.5 Hz,

1H) 12.0 Hz, 1H), 4.54 (d, J= 12.0 Hz,
1H), 7.3 ., 5H); 13C NVR (100 MHz, CDCl13) 6
5.0, 6.9 .9, 20,2, 21.8, 28.0, 36.3, 40.8,

41.5, 53 71 72 5 72.9 73.2 73.6, 80.7 127.4,
127,55, 128.2 91 WD 2005/ 084222 PCT/ US2005/ 006051
fede” 6 4154s. 007152(21[1%) PRI Iv95Re28 84, £ 37 1936,0467 21858, 1249,

PR 1 B4 3 1 2R et T D RRRE Cidg/ 3 Dios o ),
t).qgg@lH, 55,5(915’3'(6}[[,%1], 93D 8 Hz§10 8 9H 1, P=4.0 ECI‘@,C@B-@Q,T 591.04 3H,
OTES OO OH OO OTBS t-BuO t-BuO OBn 5

9, BOALJHoky 77 thé)t 1. E;Zn(%ﬂioﬁ)nbl?w@féi d, drryT1.bXlz).- 136§ (Bhtshy2.15

GIFY s Bt el 2 A B 5 2y 3R SO UL d.

mm@r BQ|H§)(§64-2"BL ézﬁ @g@fm (jﬁﬂds)23 62 kH‘Ilcﬂﬁrﬁ@t .(ILOZ @H!z), 3.10
G@B@W t16:478, H®53§6rﬁﬂz g,/ 73\8{7&12)24 |43 (lﬂ,rcti J 8 3 2.9 Hz), 5.22

by 0840, e AR08 A0 TR 09 TEORTE 200,057

| b9beriv) ResaiRag 0dEGEEDENES agBe s 3.6
gxtragt ed )thr ee tla(qrres Wi th Ié& The 'c n-gm)em%c)’ 159,

bf-dalhi.& 184 244t 31.Ked®es \/%331@6 5\/6135395 33,38, 6 dt Bedl .8)A8.2, 54.0,
MIEOH 208 3, 116.4, 120.5, 121.0, 129.3, 132.1, 137.8, 138.0, 152.7, 164.8, 1707,
216.8; LRMS (ESI) caled for CsHegNOsSSi, [M+H'] 718.4, found 718.3; HRMS
caled. for C3oHggNOsSSi; [M+H] 718.4357, found 718.4355.
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concentrated under reduced pressure. The crude product
was purified by flash chromatography (gradi ent hexane

woaodsesane/ Et OAc 91: 9) to give the product (5. 2CTEys2a5/006051

82% as a clear oil. Spectroscopic data agreed well
with the reported values. S //S NN~1 OTES\ OHO
-OOFBSOOHOOFES o EDCI, DVAP OTBS Acid and

CEa0b R PR s ISPl By s

8 arie redct
w0l P53, aneef1098 ca¥808 71,839, 715, crd ! 6‘$1Nm1400r1\4ﬁtl2©2023@5 0.07

n.) were added EDCI (576 . mmol ) and
é@i&@) 92 1-8.68 96 1dmiv). 0. %% (OBL, s)20. 9170(9Hné Jm SOz, b@%(%dﬂed 7.0

BR L QRN 022 Bl Fubdatholh 243, TR @ b .

SOGJQIBH(IH ng @3& @IHldd:}Jh: 11.her 2 mthzmez\ﬁ@%thm},rzew (aH dd, J=
concentratl on of he reactio

ERK! @IZ)atQh® @@1«@3{21@@%/ GBS sy LT BED G EL dd T =72,

ST L 25 P SORNAD ORI 5 5 1,

gJ=s, 51:12!71"6)93 (Bﬁ%dﬂmmw Shuoy| 7.8 HAT YCasvR (qobquzes:D(:13) §—
0il. S N OOOIES OIBS [a]D24 -25.1 (c 1.
TOCIBY; 5.4 KB TP CY, 12953 8.72998, 200.722.1,238 25 36%4 (3C), 313,

Y00 AR B 0 T e b 158, - $485-6 (35.5 3404 1406,
573#9 BR.5; ;Q;R@@S 852 c&l@d"for"(thQ;O%QuNQ Iﬂ;/{ma, 10&3945 f&@i‘d 643’
Hﬁmmlcd To0GssHaiQsSipNa [M-24a'] 645.4190, Tqung 648 19s)

2.07 (3H, s), 2.05-2.12 (1H m), 2430 (1H dd, J=

16.9, 7.5 Hz), 2.39 (1H, dt, J=1 .7 Hz), 2.49

(1H, dd, J= 17.0, 3.0 Hz), 2.50 (1 J=14.8, 6.7
H) Q2. 70(53H s), 2.74-2.30

OTES  —{ | OTES
' N]\/PBu3CI \

Via Wittig reaction: To a solution of Wittig reagent (19.1 mg, 54.7 umol) in THF (0.4
mL) was added KHMDS (109 uL of a 0.5 M solution in toluene, 54.7 umol) at 0 °C.
The mixture was stirred at 0 °C for 0.5 h and then cooled to —78 °C. To the mixture
was added dropwise a solution of ketone (5.7 mg, 9.12 pmol) in THF (0.3 mL), and the
resulting mixture was allowed to warm to ~20 °C over 1.5 h. The reaction was
quenched with sat. aq. NH4Cl (2 mL) and extracted with EtOAc (7 mL x 3). The
combined organic layers were dried over Na;SO, and concentrated. The residue was
purified by flash column chromatography (SiO;, hexane/Et,O = 10:1) providing the 5.6
mg of inseparable olefin mixture (£/Z = 9:1). The mixture was purified by preparative
TLC (hexane/Et;O = 4:1) providing the pure desired isomer (5.0 mg, 6.96 umol, 76%)

ag a colorless oil.
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WO208408407 (4H, n), 5.16 (1H, bi

10 (2H, n), 3.07 (1H dd, J= 7.

Hz), 3.83 (1H, dd, J=
7.1, 2.0 Hz), 4.35 (1H, dd, J 4,

.8 Hz),

J= 7.0 Hz), P6T/AB2005/006051
(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); 13C NMR (100 MHz, CDC13) 6 -3.7,

-3. 3, 3 (30, 7.2 (30, 14.8, 15.2, 18.7, 18.9,

19. 4, [|20»3; 23.6, 23.7, 26.4 (30, 31.7, 36.7, 40.1,

43. .4, 53.3, 74.2, 15 76.5, 79.6, 115.5, 115.6,

0
7.
t,

InN~NN

1165, 3205, 121.3, 135.8, 136.1, 137.4, 140.2,
157, 0 %4, To1edl71. 5, 218.4; LRMS (EST) cal cd for
cal ' 2Na [ MrNa+] 768.5, found 768.5; HRVS
eaklcd 1H72NCBSSI 2 [ MbH+]  746. 4670, found

746\ ) F--\. N O O Mes-NYN-Mes O O O OT ES OTES
OTES {11 Ol Ph PChya B BOS OS OBS 20 A solution
of dienp (9689 ng, 36.1 nmol) in toluene (70 nL) was
heated to reflux and treated with a solution of
R ' ) [ 2
%e 9§4%N%%?/D oés1 ZSZL%G%%I?’L%%OO%;%%G 561‘5)i @ﬁﬁuge %?Z)’ 086
©H, ity Bd 7f0Hz)Y2 8.97i (AH, 9odl0é @@ s)01.05 (FHL) d, or=ed 1 tH) ough (3, s),

D98/8 e £ oo D ik SRSl PG 237 (am,

r4 ¢ f .0l C S
LSE PR bshoRal TRy T (RO H oy, m, 297 O,
ProduH), 491594 .48 (1H,3ng Sc@sk-3.4 BEH, mpd. By(dHoldéptadséng.3 Hz), 6.30

b oo GE oy BBt 4 15m L i LB BSh Pelod Edatpianicissia
Q\&I#Hn?m.@%‘é@dﬂ%%, 1737, 1690, 1467, 1378, 1249,
179,” 1103, 1014, 979, 879, 826, 773 cmi'l; 'H NVR (400

MHz, CDC13) 8 0.08 (3H, s), 0.12 (3H s), 0.57 (6H,
g, J= 7.8 Hz), 0.89 (9H t, J=@8.0 Hz), 0.93 (9H s),

3H, _<\N |

OTES
\ HF-pyridine

To a solution of silylether (298.8 mg, 0.416 mmol) in THF (6.5 mL) in a plastic tube
was added HF-pyridine (3.2 mL) at 0 °C, and the mixture was stirred at 1t for 3 h. The
reaction was quenched with dropwise addition of TMSOMe (30 mL) at 0 °C and the
mixture was stirred at 1t for 3 h. After concentration and drying under high vacuum,
the residue was purified by flash column chromatography (SiO,, hexane/EtOAc = 1:1)
to give alcohol (196.6 mg, 0.402 mmol, 97%) as a colorless solid.
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10 s), 1.06 (3H, d, J= 7.1 Hz), 1.12 (3H, s), 1.17
(3H, d, J= 7.1 Hz), 1.68 (3H, s), 2.15 (3H d, J= 0.8

woizdos/0R4224- 2. 27 (2H, m), 2.45 (1H, dd, J= 14. 0pCc#182005/006051

Hz), 2.50 (1H, dd, J = 14.9, 3.2 Hz), 2.64-2.74 (2H,
m, 2.72 (3H, s), 3.02 (1H, quintet, J= 7.0 Hz), 3.10
(1H, dd, J= 14.4, 7.3 Hz), 3.96 (1 H, d, J = 8.7 Hz),
4.48 (1H, dd, J =8.3, 2.9 Hz), 5.22 (1H dd, J= 9.8,
5.33-5.42 (2H, m, 5.69 (1H dd, J= 15.8, 8.2
7 (1H 15 s), 6.96 (1H, s); 13C NVR (100 MHz,
: -3.2, 5.6 (30, 7.1 (30, 15.0, 17.2,
18. 8, 719: 1.4 21.7, 23.8, 24.3, 26.5 (30, 33.2,

0
3
3
2

35.6 N8, 48.2, 54.0, 74.4, 77.4, 79.3,

116. . 0, 129.3, 132.1, 137.8, 138.0,

152. 7, . 70.7. 216.8: LRVS (ESI) calcd for
C39H68 ' H+] 718.4, found 718.3; HRMS cal cd.
for C39H68 12 [ MtH+] 718.4357, found 718.4355. 20

0 O,OTES "0 OIBS 94 WO 2005/ 084222 PCT/ US2005/ 006051

DT OGRS MR iR D3soh st 30, Y3k ages 0, 14se.

933755 129111151&7104079677Cdm11HNMH\@460(1\4H9 d&dbl@b S@G)K%(BHS) 1.11

(6H sg 0. 61- m . 9,93 (9H )
@iﬂd 1’ 7§LHg),d. HAPH, !L 453 6(83H|Z) d.2813H7s) 7gli§5H 9. 240 (3H, s),

{30 il 2y i I8 o Phey b Bl 2 16b

mds 2JGT8 (IH &).), 2772(3‘12,)3) 29861}2, cﬁlJ%ZIII%4 , 1604 H 496( le qélétet, /=
Aot 16 L AT k55 7 ), 30T g Jr=52, 5,7 g, 5.1fYHL b, /=

éB%%)leﬁ'%(I?—%_d'd‘]J—?S% 6%}?&@283’ (t114I §§ P g? %H}gi%sf(g {11 ddd,J
%Idd 7 49, 17 Hz) aeo UuH, 7s,)8s 9&@1,1{ 5 ¢3(Ii\lng:4)>RxllJ(68U\4vmz ijl;))s 8.1,

3C
h@O,oW 7,3;19@ 1%: 2. g,zﬁ ® 3205 3% , 4033, 44.8, £3. 3321 @, 75.6,78.3,

{bg 193, 2051280, é?lo?abfﬁéﬁfﬁé?é%@if?%,1’@-?8%%-81%8
(HSY) Jale@Bioe @ fHEN O3S HA4-E5 B RUNg, thddkINE].2; BHIMES, cal calu it
RVE_cal 5H6405Si 2Na [ M-Na |

NS MOl Hoen O BB D 08 © b

TrisNHNH,
EtsN

To a solution of olefin (1.2 mg, 2.5 umol) and TrisNHNH, (29.3 mg, 98 umol) in
CICH,;CH,CI (0.7 mL) at 50 °C was added Et3N (13.7 pL, 98 umol). The reaction was
monitored by HPTLC (hexane/EtOAc/CH,Cl, = 1/1/2). After stirring for 7 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

97



10

15

20

OTES COTES N PBu3Cl O OTBS OIBS Via Wttig reaction:
To a solution of Wttig reagent (19.1 ng, 54.7 nol) in

wokE)s(08422 15 nml) was added |-HVDS (109 L of aprOTAISMO5/006051

solution in toluene, 54.7 nol) at 0 C. The m xture

was stirred at O Cfor 0.5 h and then cooled to -78 C

To the m xture was added dropwi se a sol ution of

® an&/] )

o b 1y g s Fe}pauct (1.1

mg52 3. unTdled e pat d whitewsrdid. dliersphetchl dhtatof stak compound was identical
C1(2 %%ﬁ% ﬁtracted wth EtQAc (7 nL x 3). The

BAPc | ayers were dried over Na2SO4 and

concentrat ed. The residue was purified by flash

col utm chr omat ogr aphy (Si 02, hexane/ Et 20 = 10: 1)

ing the 5.6 ny of |nseparabl_ef fin mxture

9:1). The m xhHt€e was purifi byl preparative

ane/ Et 200= 431 qaroamt; ng the Nurg desi red

i sonmer OH 06 69 as a col )
25 95 WD {2005 4272 / S2005706051 S OTRSBNES
I—I:Sg/ 00 MHz, CDClS)600=8(3H s), s),
0. H q, JedBcOpiapr, 0.86 (9H, t F3Q ) 97

(9H, , 1.01 (3H, s), 1.06 (3H, d, J= 7. 12
(3H, s 1.18 (3H, d, J = 7.1 Hz), 1.69\(3 0%397

(3H s), 2.10-2.18 (1H, n), 2.24-2.31 (1R
2.38-2.59 (3H, n), 2.68-2.78 (1H, m), 2.72 (3H, s),
Acidangd .allthlZM;re ajneotﬁbp@d’ w@ﬂﬂ-dry tenzede (Dmd )HZ)) andlklrfbﬂ whdéthigh

{%lﬁlﬁmg}r@é g[30' 2 lLFSacgljlm é'&l f$0ju ion og alcgl}olél &? i ytur% 0%’@"@2’?%3240
e i T S UAT S T
DMAP (122.8 mg, 1.01 mmol) at O °C. To the mixture was added a solution of acid
(314.6 mg, 0.628 mmol) in CH,Cl, (2 mL + 1 mL rinse) dropwise over 15 min at 0 °C.,
After stirring at 0 °C for 2 h, the mixture was stirred at rt for 2 h. After concentrating,
the residue was carefully purified by flash column chromatography (SiO,,
hexane/EtOAc =20:1 to 15:1) to give ester (340.1 mg, 0.425 mmol, 68% based on

acid) as a colorless oil.

S
_<\ |

N

Il o 0
OTES
rio—d
P

\ OTBS

[o]p** —27.5 (c 0.28, CHCls); IR (film) v 2956, 2878, 1740, 1692, 1472, 1378, 1317,

1253, 1174, 1118, 988, 915, 872, 837, 775 cm™; 'H NMR (400 MHz, CDCl3) & 0.06

(6H, 5), 0.57-0.65 (6H, m), 0.92 (9H, 5), 0.94 (9H, t, J= 7.9 Hz), 1.02 (3H, d, J= 6.9

Hz), 1.03 3H, d, /= 6.8 Hz), 1.07 (3H, 5), 1.22 (3H, 5), 2.07-2.10 (1H, m), 2.09 (3H,

5), 231 (1H, dd, /= 16.9, 7.3 Hz), 2.51 (1H, dd, J = 16.8, 3.0 Hz), 2.49-2.65 (2H, m),
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OrBS OH 10 To a solution of silylether (298.8 ny,

0.416 mmol) in THE (6.5 1nL) in a plastic tube was
wadasdskepyri dine (3.2 1nL) at 0 C, and the m RCUNUS2008806051

stirred at rt for 3 h. The reaction was quenched with

dropw se addition of TMSOwe (30 nL) at 0O C and the

m xture was stirred at rt for 3 h. After concentration

Y, 10 =3 =
ATE Y RonploihL B YaC Tl V2 GRS, 4t /=7,
hétmetd BS QAL, dd, 1=1).2, 3O Hg), Aed85.d 2 16dH, 1), SR 061y £, Jo7 40 Hz), 5.76

B itidonts Gosba ™ BehSRi Pt d G 5 SPPR S0 (a1 .-
BORES: ¢ pREH A5V (o G IIRR BBRE, HRAD S T T4.52 GO,

7.H (AR 164005 MHES.6,005C9, 3P.38 19.9083.83246.3 §3C), 10.1131.2,319,0,d3.7, 46.3,

= 7,0 2 , = 6,8 .12 ,
a5 7195 s hes 4 7ogd 570 g Ui 334 e, 1296
12 He fo= 08 576, 3 2. d =486,
GG 9, OSI O 2t s altin gl g 1ovs
o, 3,248 B4 LRMS (BSTyiedlcd Bor X KR NQsB Sigheet [MINa'§.822 Mz found 822.4;

%1;%%] Gtodaps € mopaNDy S Byl Fhoodse), %%850@92% (1 H

') =84 25H), 563 (1H dd, J = 15.7, 6.4
Hz), 5.60 (1 H ddd, J = 15.7, 6.9, 5.1 Hz), 6.60
Bys), 6.98 (1H s); 13CHMR (100 M, CDC13) 6
15WEN.10 16.0, 17.7,.19.2 %49 5, 22.5, 23.6, 32.0,
35. 0, 13906,0 40. 3mesd(rb,nnes53. 317680 75.6, 78/3, o
. T19 60THR056]129. 9, 13T, 3

f 1650\ ~170cT, | 248. 8.
H+]—4dd*3__Fou

H+] 490.2627, fo
-<11 ‘S BROONO OHTris

A solution of diene (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 combine filtrate was
concentrated and purified by flash column chromatography (SiO,, hexane/Et,O = 40:1
to 15:2) to give the desired product (12.0 mg, 15.5 umol, 22%) and cycloheptadiene
(29.2 mg, 43.3 umol,A60%) both as a colorless oils.

[a]p?® —17.1 (c 0.14, CHCLs); IR (film) v 2955, 2884, 1743, 1690, 1472, 1320, 1173,
1114, 1038, 1008, 873, 832, 773 em™; "H NMR (400 MHz, CDCls) § 0.09 (3H, s), 0.12
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Et 3N OHO OH 15 To a solution of olefin (1.2 ng, 2.5
nmol) and TrisNHNH2 (29.3 ng, 98 nol) in

wQe2aHASk2C1 (0.7 nL) at 50 C was added Et 3N ( 13PZTIUS238/006051

nol ). The reaction was nonitored by HPTLC
(hexane/ Et OAc/ CH2C12 = 1/1/2). After stirring for 7 h,
the mxture was cooled to rt, diluted with Et OAc and

TP L o o s A8 Al

WS (i d, ti=d.10y), 912‘(191,25!),052@834—222JPC7|')1 m;,oz)w QQGQbH{ m), 2.19

&}g\??&%l&éh %Hﬁé‘é‘?? %@%3/9%91(11%)1/% 59 (bg; dd, g 143, 7.3

| T fi t
e AT | ReL 3R 2R Lo ar Bkl GRS i, 4.5
dH, d@T-ES A3, 3@ BzpvBES-68 ALY, Bh3' (EH, ’dd J3Q.6EDCIHz)DAWAP (1H,

L e T L ST

vad, '@@(1‘1%36313 an.3 305, 9&?@) tli (90) qf4 @'1%“?!; S (1941 2199, 2(1 3,243,

m xture of isonmers,
6.3 (3E), 89 4d324, E:@I;MZ(]:I,@B 27541{@ 7314 075 9n’7t7l8), 1amd 120A\R24.3 [q,

(i 258l P 0% s s ad B ) bt Py 611tz

131“322311%6(52 1523;1165.04 701103 1), L cb:mw (E%I)Oééﬁ!d flaﬁcgﬂffgsf%mﬁssm

Af ter stlrrlng at 0 C t’he m xt ur
B‘ﬂer]eUza% foundt BR2.4 HRMSfcabd fmﬁbéﬁstsFﬁi(DgS@;z [Mﬁé ] 772 4074,

Si carefully purified by flash col um
%W?82226g?§phy (Si 02, hexane/EtQAc = 20:1 to 15:1) to
give ester (340.1 ng, 0.425 mml, 68% based on acid)
as a colorless oil. 15

[a]p?® —35.6 (c 0.365, CHCLs); IR (film) v 2956, 2878, 1737, 1693, 1472, 1458, 1305,
1279, 1252, 1173, 1116, 988, 871, 775 cm™'; "H NMR (400 MHz, CDCl;) & 0.08 (61,
s), 0.64 (6H, q, J=7.8 Hz), 0.93 (9H, s), 0.96 (9H, t, /= 7.8 Hz), 1.04 (6H, d, J=7.0
Hz), 1.10 (3H, s), 1.22 (3H, s), 1.70 (3H, s), 2.05-2.14 (1H, m), 2.32 (1H, dd, J = 17.0,
7.1 Hz), 2.50 (1H, dd, J= 17.0, 3.0 Hz), 2.51-2.63 (2H, m), 2.87 (1H, dd, J= 18.4, 6.7
Hz), 2.90-3.02 (1H, m), 3.07 (1H, quintet, J= 7.1 Hz), 3.85 (1H, dd, J = 7.2, 2.0 Hz),
4.39 (1H, dd, J= 7.1, 2.9 Hz), 4.98-5.08 (2H, m), 5.51 (1H, dd, J= 8.1, 3.8 Hz), 5.67
(1H,t,J=5.9 Hz), 5.93 (1H, ddd, J= 17.8, 10.5, 7.8 Hz), 6.29 (1H, t, J= 5.5 Hz); *C
NMR (100 MHz, CDCly) § -3.7, -3.4, 5.3 (3C), 7.1 (3C), 15.3, 18.7, 18.9, 19.6, 21.3,
23.9, 24.1, 26.3 (3C), 30.3, 40.0, 43.7, 46.3, 53.4, 70.9, 73.7, 76.5, 115.5, 123.4, 123.8
[q, '7 (C,F) =272.2 Hz], 129.1 [q, *J (C,F) = 6.1 Hz], 131.5 [q, 2/ (C,F) = 28.8 Hz],
138.1, 140.0, 171.7, 218.5; LRMS (ESI) caled for C3sHeF305Si;Na [M-+Na'] 697.4,
found 697.4; HRMS calcd. for C35Hg;F305Si,Na [M+Na+] 697.3907, found 697.3892.
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S NOOOT ES F3C OBS [a]D24 -27.5 (c 0.28, CHCL3);
IR (film v 2956, 2878, 1740, 1692, 1472, 1378, 1317,

wo263/0842274, 1118, 988, 915, 872, 837, 775 cni RCTAIS20dMB6051

(400 MHz, CDC13) 8 0.06 (6H, s), 0.57-0.65 (6H, ),
0.92 (9H, s), 0.94 (9H, t, J= 7.9 Hz), 1.02 (3H, d, J=
6.9 20 Hz), 1.03 (3H, d, J= 6.8 Hz), 1.07 (3H s),
1.22_(3H, s), 2.07-2.10 (1H, m), s2.09 (3H, s), 2.31

(14 pd, J=16.9, 7.3 Hz), 2.53( 1}, dd, J= 16.8, 3.0
Hz)N-2%49-2.65 (2H, n), 98 WD 2 84222

PCT/ USAP054006051  2.71 (3H, s), 2. . m,

3. 06 Y quynt ghresd= 7.1 Hz), 3.8 d, olf 7.3,
2.1 Hz) TH, ddHFWid?nez, 3.0 .12 (4H,
M Fa = 6- . P J =
16.7, : ), 5.92 (1 H ddd\-3,=N78."9.9,
7.8 Hz), @ H t, J = 7.0 Hz), s),
6.97 (1H ¥J; 9% NVR (100 MHz, CDC13) -3. 4,

5.2 (30), 3 7.1 (30, 14.7, 15 2, 18.6, 18.9, 19.3,

8ot G B oot 87,03 by 2100 By gt vas

ddiéd slowdy HF -@yridi@eR)12:5 lﬁE;B a0 ¥z ]and HROmEtufecpyasadifred ) rt for 4 h.

Thoteqctcptmastinghelipith Seppwise asdiion.of TR0 edisy Tl g 10 min
51Qr - ECAHHBREINCRRR \g%% %ﬂd :ﬁ%@fof'Q 5 l‘i’uﬂ?teis&%lcéntpgl% gnd

HRVS cal cd. for SSi 2 [ MrH¥] '800. 4387
& gasiddr high vecudm foriQ h, Ghdrekidse Nag putliﬁ,@tbyoﬂﬁlsh@o@ﬁﬁﬁs

el Sptnghy b0 6 e CIAGT drb T 6 eelioig! 92, 6 afgnpol

9@&%@&1@&&1&@&&1&) was heated to reflux and treated
a solution of Gubbs' catalyst (6.1 ng, 7.20 nol)

in toluene (2 nL). The mxture was stirred for 28
mng cooled to 0 C, and filtered through a pad of

[o]p® —54.6 (¢ 0.28, CHCly); 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= 15.4, 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, quintet, 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, J=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, CDCL3) § 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, 76.8, 116.7,
120.2, 124.3 [q, 'J (C,F) = 273.4 Hz], 127.9, 130.2 [q, °J (C,F) = 6.0 Hz], 130.6 [q, 2J
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15 which was rinsed with hexane/EtOAc = 2/1 (300 ni).

The conbine filtrate was concentrated and purified by
wohemshhsexk urm chr omat ogr aphy (Si 02, hexane/ Et 28CEU42103/006051

to 15:2) to give the desired product (12.0 ng, 15.5

mol , 229% and cycl oheptadi ene (29.2 ng, 43.3 nol,

60% both as a colorless oils. NOO OTES F3C 0 OIBS

a] ( CigzL I
%84 2:?%2%211}%2198 B fohes @1117932%% 121(“%;02%’{ijs 00
@77313733@55'{])@'}1: I}154L4 2,1felumﬂ/§44 AQBRME cal@DERC, Hs F80sS [M+H']

WD 2005/ 084222 PCT/ US2005/ 006051
%‘3@3@;?""6‘@%4@2&' q, J= 7.7 Hz), 0.88 (9H, t, J= 8.0
Hz). 0.96 (9H, s). 1.01 (3H s), 1.06 (3H d J= 7.1
o) 112 (3 ), 120 (3 d, = 7.1 He), 2.07-2.17

(1HS~p), 2.19 (3H s), 2.38 (1H J=14.3, 3.5
N239-2.49 (1H m), 250(1F|"<‘dd| J=14.3, 7.3
Hz) | s), 2.77-2.91 (2H, .96-3.09 (2H,
m, 3. Qad, J= 8.9 Hz), 4.54 5 (H odgl J= 7.3,
3.4 Hz), |5.28-5088 (MMHsNHN); 5.63 (1A, , J=9Hs, 2.3
Hz), , JMNM5 9 ,85["@) ) X8 A 1H,
m ;6. 6. 99 (IF, 35J; 1 ,
CDC13) S|} 3. .3, 5.5 (30, 7.0 (3C; 17. 1,
18.7, 19 21.3, 24.8, 26.4 (303

5 42,0, 42.1) 48,2, 54.1, 73.4, 76.9, 77.8,
121.6, 124.3 [q, 1J (CF) = 273.5 Hz], 127.2, 130.6
Toa salitip@ofjliok(1222 Rghe.p4 11i80) and TrisNEN{E(H).7 me6 8. 6I-;m]101) in

(sl 203 A% o it Hcionves
s

TaINARH,326.6 nfg; 80.636h0]) QIEE%N (12RB KIL,i9909 pvoB Pabe addedqo the
1737, 1693, 1472, 1458, 1305

10  mixture. After stirring for 14 h, the mixture was cooled to 1t, 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/CH,Cl, = 1/1/2) to give

the reduced product (1.16 mg, 2.13 pmol, 94%) as a white solid.

15
[a]p?* ~75.1 (¢ 0.35, CHCly); IR (film) v 3483, 2968, 1337, 1685, 1466, 1381, 1322,

1247, 1168, 1113, 1010, 833, 736 cm™’; 'H NMR (400 MHz, CDCls) 5 1.03 (3H, d, J =

7.0 Hz), 1.08 (3H, 5), 1.19 (3H, d, J = 6.8 Hz), 1.25-1.35 (2H, m), 1.37 3H, 5), 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,
20 dd,J=142,2.6 Hz),2.48 (1H, dd, J= 14.3, 10.8 Hz), 2.70 (3H, s), 2.70-2.28 (1H, m),
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1279, 1252, 1173, 1116, 988, 871, 775 cm1 : 1H NWR
(400 MHz, CDC13) 8 0.08 (6H, s), 0.64 (6H, q, J= 7.8

wokz)es5/08423 (9H, s), 0.96 (9H, t, J= 7.8 Hz), 1POFUSEIHS/006051

d, J= 7.0 Hz), 1.10 (3H, s), 1.22 (3H s), 1.70 (3H,
s), 2.05-2.14 (1H, m, 2.32 (1H, dd, J= 17.0, 7.1
Hz), 2.50 (1H, dd, J= 17.0, 3.0 Hz), 2.51-2.63 (2H,
87 A4 7 72
”WH 50 J 10 0ol 38 a1 Gy %’?%E% PRS- T, -
3 69-6.TRz0LH, m), 884 (1Y, dddel] =J6. sz 6D, 2% Hz)Hz)z,s (1H, dd, J=10.2,

%‘ 338% 9 I8y D16y Sl g Bkl 5y o

W)z c)@aé’l?) § ’11340 Is 9, Jl% d5 19. 7(H¥9 o, 21335 25'\&\%6 21% 3'\’.*{5% 37.4, 39.8,
436,953 9,926, 72:6 37 7, EBS B, 119/9 124, wq,éJ(Gc;)) 3. 43Hz]4c|>2@8 [q,%)

Bl 5oy 1335 la e 2 o8 180t £ 350297
ERMSL(EQJ calé@?or@égﬂf%@w%(@s@ghﬁc] 63& F%L&nd 543%8ﬂkMS caled. for

140.0,171.7, 218
@&HBEHN%SMN&]P%R@OI] f@gﬁl 5416 2496und 697. 4, HRVB

cal cd. for C35H61F306Si 2Na [ MtNa+] 697. 3907, found
697.3892. 100 WD 2005/ 084222 PCT/ US2005/006051 N O O
MBEHLO OF.ES OH 'P TES' F3C F3C Og30 OTBS._ OH To a
sol u--€0 Bf silyl ether (1.78 g, 2.31 ) Jin THE (25
m.) in M~phastic tub vva_E%Jlde g%/\anyH i di ne
(12.5 ) the m tuye sstlrred|at st o
for 4 h. th dropw
addi ti on of,—+MSOwve (80 rrL

m xture Vi gor o ...cu at—-t—for 2. After
concentratiyng and %E)Pi(/ Funder hi gh vacuum fYr 2§
the resid was purified by flash col um

chr omat ogr aphy (Si Q2-50 g, hexane/EtOAc = 1:1 %l)gt 0&BSs
diol (1.20 g, 2.21 mml, 96% as a colorless solfd. N

Acifl atlal GRS WPere %otroped with dry benzene (3 mL x 2) and dried under high
vacuum prior to the ‘reaction. To a solution of alcohol (68.0 mg, 0.173 mmol) in
CHyCL, (1.3 mL) were added EDCI (37.8 mg, 0.197 mmol) and DMAP (24.1 mg, 0.197
mmol) at 0 °C. To the mixture was added a solution of acid (72.6 mg, as 0.123 mmol)
in CH,Cl, (0.7 mL) dropwise over 5 min at 0 °C. After stirring at 0 °C for 1 b, the
mixture was stirred at rt for 2.5 h. After concentrating, the residue was purified by
flash column chromatography (SiO;, hexane/EtOAc = 30:1) to give ester (99.5 mg,

0.114 mmol, 92% from #-butyl ester) as a colotless oil.

TBSO
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25

10 [a] D25 -54.6 (c 0.28, CHC13); IR (film v 3478,
2974, 2929, 1736, 1689, 1449, 1381, 1318, 1247, 1169,

wa2dB/084039, 983, 867, 736 cm1 ; 1H NVR (400 REZ/US2005/006051

CDC13) 8 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, nm), 2.38

5dg" H?? 4(%0§§5§131§{33) %_‘Hﬁ@ \?2;%2559;1 %ﬂi ‘1935 3169é,5175§6 1472,

mlﬁ 13& %949@254 111H4 ri1cd)4 088 818, A6, 445crhli) ,H EJN@R (401) MHz,
@Bpla)é_olaﬁ GH. Bl 0k965(3}1; 14:{531714@(@%@1 (6Hr @,)J aogi@ 0.92 (9H, s),

G941, =R fh2 '52975@? 3192 gy 8 endsPoson g4 65 1),

1167 ?H Esh81 ﬁzmll %2: 21&67 (31—1"5) t2t061(3H7 dZJHz))s H@) Qébsczﬂ,ﬂt (&,m),

é S); MR (100 Mz, 5@)
21_60 (1 H.207, 7 = 166955 Hg), 3 332&5”5(21@811)3 2.591(1H, dés’gf% 16 §92 7,Hz),

496 iy S0 Syt 955 3395 Q02 22,0, 45

(2, dd1B8 76!, DB HZ)J4 912Q1Hw) 42@05/@78(422&), 5.16 (1H t J 7.2 Hz), 5.24
PCT/ US2005/ 006051 % 1}_Z 132, 5,
dsh t.o/= e 8414, 574611, dchal A6. 6hﬂ4ﬂ/@a? &7, 241 &H{»fdélid R 17.6,9.9,

N L R e B S

N BN, 7@13@? 8NN, 18 SHI 8 LR E@Ca E@@ 2%@@(3@ 26.4
To a sol ution of di ol (1.22 ng, 2.24

BC)sNEHNHER. 7, 26.17 4848, 489, 6. ?m6I3)4 7t 2 iﬁﬁ:l—m;lzl@i(ﬁlhiﬁ Hit6.6,

T 5 P By DBt fhbiadds B Bed e 3 EPRMS By caled

fb& tgmggmogsslpm I\} §'7<56 rfouﬁcusmwze THRVIS aNdNER: (€, 28, KOF8Sis
and Et3 L, 89.6 nmol ) were added to

EM@H]](B P 484 wundBy 54&% rring for 14 h, the nmixture
was cooled to rt, diluted with Et OAc and filtered
through a pad of silica gel which was rinsed with

roe biced rms-mq)ne»tes (1 6

1’ | Ph
PCY3

A solution of diene (69.7 mg, 79.5 pmol) in toluene (158 mL) was heated to reflux and
treated with a solution of Grubbs’ catalyst (6.7 mg, 7.95 umol) in toluene (2 mL). The
mixture was stirred for 11 min, cooled to 0 °C, filtered through a pad of silica gel,
which was rinsed with hexane/EtOAc = 3/1 (280 mL). The combined filtrate was
concentrated and purified by flash column chromatography (SiO,, hexane/Et,O = 20:1
to 15:1) to give the desired product (18.4 mg, 21.7 pmol, 27%) and cycloheptadiene
(28.3 mg, 45.5 umol, 57%) both as a colorless oils.
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NO OSOH F3C O OH 15 [a]D24 -75.1 (c 0.35, CHCL3);
IR (filnm) v 3483, 2968, 1337, 1685, 1466, 1381, 1322,

w0 24d05/0812268, 1113, 1010, 833, 736 cm 1 ; 1H NVRCTABL005/006051

MHz, CDC13) b 1.03 (3H, d, J= 7.0 Hz), 1.08 (3H, s),
1.19 (3H, d, J= 6.8 Hz), 1.25-1.35 (2H, m, 1.37 (3H,
s), 1.42- 1.55 (2H, in), 1.65=1.82 (2H, n), 2.10 (3H,
#psd= Og8 Hz), 2.21-2.47 (2H, m), 2.27 (1H, 20 dd, J=
142\ (6] Hz), 2.48 (1H dd, J= 14.3, 10.8 Hz), 2.70
(3H, s)N-2~70-2.28 (1H, In), 102 WD 2005/ 084222

PCT/ US2005/|p06Q51 o

3. 02(1H, d,43 93533 19(1H, gd, J=6. 9, 2. 2Hz) ,
3. 65( 1H, d, J=6. 2HE < 3 69-3.72 (1H, in), 4.34 (1H,
ddd, J= 10{/8, 6.2, % 5.28 (1H, dd, J= 10.2,

2.2 Hz), 6M2 (N J— 10.2, 5.2 Hz), 6.61 (1H s),
6.98 (1H, s); (100 Mz, CDC13) b 13.0, 15.09,
16.0, 17.7, 19YL, OW®BD, 25.6, 26.2, 31.3, 32.3 37.4
39.8. 5 41.6, 33.9, 72.3, 73.6, 77.7, 116.2, 119.9,

AT e 2b R Ty Bty 9 o ol Spdh gk T

15683, 42531 100@, 11@20107)7 836 (HSlcn G & 400 MHz, CDCls) § 0.08
027F|39Fé|\|05§ MH—H(] 546.3, found 546.2; HRVE cal cd.

68F, 5), Q2I2HE-SNOBS (FNy-5) . 5546H260/1= 790m)0.88 691496 = 8.0 Hz),

ABEP RS B shol Ui ahd 20 G 5 b al s 117 GHL

W th7dHz)besg eng, 3. U§-2X302()2Haﬂg> ziu(esh ded s bummd J= 1|5 6,3.6

vacuum prior to the reaction a sol |on of al coh

KgB Z@O@H @d,ml‘i’rﬁnbll)HZ){Q OTCA2H m)@ #-B.06c(d H, sdb 0 (1H,
G- {2€: £7%), o785, 905 208) M 112 4a L %4, %0184, 4.97 21,

s), 5.22 (1H, dd, J= 8.7, 5.2 Hz), 5.33-5.44 (2H, m), 5.70 (1H, dd, J= 15.6, 8.1 Hz),
6.57 (1H, ), 7.07 (1H, s); *C NMR (125 MHz, CDCls) § -5.2, -3.3, —3.2, 5.6, 7.2,
7.3,15.0,17.2, 18.5, 18.8, 21.4, 23.9, 24.4, 26.0, 26.5, 33.3, 35.6, 41.4, 41.8, 48.2,
54.0, 63.5, 74.4, 78.1,79.3, 116.6, 120.6, 121.0, 129.3, 132.1, 137.8, 137.9, 153.0,
170.7, 172.3, 216.8; LRMS (ESI) calcd for C4sHsNOgSSis [M+H'] 848.5, found
848.5; HRMS (ESI) caled. for C4sHsNOSSis [M+H'] 848.5171, found 848.5161.

HQ S

\_<\N

TBSQO S

LOTES
\ HF-pyridine

To a solution of silylether (61.8 mg, 72.8 umol) in THF (2 mL) in a plastic tube was
added HF -pyridine (1 mL) at 0 °C, and the mixture was stirred at rt for 3.2 h. The
reaction was quenched with dropwise addition of TMSOMe (15 mL) at 0 °C. The

mixture was stirred at rt for 2 h. After concentrating and drying under high vacuum,
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mmol) at 0 C To the m xture was added a sol uti on of
acid (72.6 ng, as 0.123 mmol) 15 in CH2C12 (0.7 nl)

wdropwsee2over 5 mn at 0 C. After stirring at POT@SE@®E/006051

1 h, the mxture was stirred at rt for 2.5 h. After
concentrating, the residue was purified by flash
col umm chr omat ogr aphy (Si 02, hexane/ EtOAc = 30:1) to
t -

oS08, R b (Tl Sofeh TRt ({0, ieiedflione = 13)
fo gigH BB1 (204 103 6D 120053885 222 wREE kaIER 005/ 006051
[a] D25 -23.4 (c 0.56, CHC13); IR (film v 2955, 2931,
2880, 1735, 1696, 1506, 1472, 1386, 1362, 1294, 1254,
104, 988, 878, 776, 742 cm1; 1H NWR (400 Mz,
0.06 (3H, s), 0.06 (3H, s), 0.14 (6H, s),
g, J=8.0 Hz), 0.92 (9H, s), 0.94 (9H, t,
Q)97o(9H s), 1.02 (3H, d, J= 6.6 Hz),

AyHz), 5 1.07 (3H, s), 1.21 (3H, s),
3H, d, J= 0.8 Hz), 2.05-2.14 (1H,
n, J=16.9, 7.5 Hz), 2.33-2.53 (2H,
m, 2.50 J=16.9, 2.7 Hz), 2.76-2.80 (2H,

J= 8.0 Hz
1.05 (3

m, 3.07 (1 tet, J= 7.0 Hz), 3.83 (1H, dd, J=
7.0,2.2Hz), (1H dd, J = 7.4, 28Hz)497
(2H, s), 507 (4H ), 5.16 (L H t, J = 7.2 H),

G452 163 iy ey U s T8 v, o7
%51 é §3525Q064L @78%}n1 THWRI@IOO MHZ kﬁ&%@@(o’sg%'\@q 12 3H, d,J
14.97H2)15.22 (3Hgc ,57 68. Hz) 18293H,2g) B72 2316:), 268 (3H,25.2031-2.40

R, Fhduniah- 155 th sl g Ve ds 59 shaotsd2 e an

HD.% (1189487 = 1136‘6 83 %73 43 (ilHO Li]intet J=6. 6H f) 3.34 (1H, brs, -OH),
153.0,171.5,172. 2, 218. NS (ESI) cal cd
Ay (HENds s R0, [Mﬁz] 483156(161 brs@tmw 847@ & 11, KB 92t 8cl Hz), 4.92

LA E A L Y 0 o O 8- s,

6.4 Hz), 5.59 (1H, ddd, J=15.8, 6.6, 5.0 Hz), 6.63 (1H, s), 7.13 (1H, s); BC NMR (100
MHz, CDCl3) 6 15.3, 16.3, 17.8, 19.2, 22.8, 23.7, 31.9, 35.1, 39.7, 40.2, 45.0, 53 .4,
61.8,71.7,75.8,78.1, 116.7, 119.0, 120.5, 130.0, 131.2, 137.6, 138.9, 152.5, 170.0,
170.7, 218.7; LRMS (ESI) caled for Co7H3;oNOgSNa [M+Na'] 528.2, found 528.0;
HRMS calcd. for Co7H40NOgS [M+H+] 506.2576, found 506.2552.

o OTES
O I 0O OTBS
OH z
HO N
/ N -
FsC EDCI, DMAP
\

Crude acid (4.65 g, as 7.27 mmol) and alcohol (2.18 g, 9.84 mmol) were azeotroped
with dry benzene and then dried under high vacuum for 20 min before reaction. To a
solution of alcohol (2.18 g, 9.84 mmol) in CH,Cl, (65 mL) were added EDCI (2.09 g,

106



10

15

20

OTES Cl, +,R OTES OTES C 'S Ph PCY3 OIBS OTBS OIBS A
solution of diene (69.7 ng, 79.5 nol) in toluene (158

woldoswas2heated to reflux and treated with a BOTWS2@®E/006051

of Grubbs' catalyst (6.7 ng, 7.95 nol) in toluene (2
m.). The 20 mxture was stirred for 11 mn, cooled to
0 C, filtered through a pad of silica gel, which was

10.95e80liahh DMXRTEAELORS 9m1§612 af 88@ Jh%;ql)?(fl&% 4884 a

filtrate was concentrated an purifie

g&}l@%oﬁ(ﬁﬂ@%ﬁﬂ@é‘} ap Byas(7s) DemobeiaPid/Ei QZD rHLZOS ﬂnL mn’Se) dropwise

%\2%};2 pod ag;(/)\(fl%lothjbe%?r%g?rl [ eq Op’régfiog ihéxslnﬂf@e gnﬁglire Wgs7%rred at rt for 4
hotlfteasoreiRhtifg, &&Sreﬁdlheswaszﬁmﬂf% BQQIC%H Qéflﬁﬁf@@&natography

/ US2005/ 006051 TBSO S \
FSA pplp0.g hevaneEtQ Asss 2¢Hdeve ¢$El‘((ﬂ48l5rg) 6\8729551, 9mateom t-butyl

1472, 1387, 1362, 1253, 1200, 1107,
1003”%%“%]1%‘7‘%2}%742 cm1 : 1H NVR (400 MHz, CDC13) S

0.08 (3H, s), 0.12 (3H, s), 0.15 (6H s), 0.57 (6H,
q, J=,7.9 Hz), 0.88 (9H, t, J= 8.0 Hz), 5 0.95 (9H,
s), 0j97 (9K s), 1.04 (3H, s), 1.06 (3H d, J= 7.1

. , 1.17 (3H, 'd, J= 7.0 Hz), 1.69 (3H,
O(T%, in), 2.14 (3H s), 2.45 (1H dd, J=
2.50 (1H, dd, J= 14.9, 3.1 Hz),
, 2.97-3.06 (1H, nm), 3.10 (1H dd,
3.97 (1 H d, J=285H), 444 (1
78S 2.9 Hz), 4.97 (2H, s), 5.22 (1H, dd,
.2 Hz), 5.33-5.44 (2H, rr) 570(1H dd, J=

[@% > RZ;](c 0 6Py B iy 58, s, 2406 1798, 2735, 7685, 1473,
16013657 1217,1896, 12&? 12’74 2 1% 983 ;ﬁg §7g>3§%8 %fi/g 2%?\3MR
(490 MHz,ﬂDtsls) &H@SQSH,’L@;LO 08 (I2%)30. 60 11q, Jl-37 8§1z) 1@973 &H, s),
bbb A e o 050 € S0 111 ot 5
1.23 (3H, 5), 2.052.14 (1H, m), 2.17 (3H, 5), 2.40 (1H, dd, J= 16.9, 7.0 Hz), 2.59 (1H,
dd, J=17.0, 3.6 Hz), 2.56-2.64 (2H, m), 2.90-3.01 (2H, m), 3.06 (1H, quintet, J = 7.0
Hz), 3.85 (1H, dd, /= 7.3,2.0 Hz), 4.38 (1H, d, /= 7.0, 3.4 Hz), 4.97-5.14 (SH, m),
5.75 (1H, ddt, J=16.0, 9.9, 6.2 Hz), 5.92 (1H, ddd, /= 17.8, 10.5, 7.8 ), 6.21 (1K,
td, /=72, 1.5 Hz); *C NMR (100 MHz, CDCl;) § 3.7, =3.4, 5.2 (3C), 7.1 (3C), 154,
187, 18.9,19.5,23.9,26.3 (3C), 26.6, 28.5, 30.0, 39.8, 43.7, 46.3, 53.3, 73.6, 76.5,
77.1,115.6, 117.8,124.0 [q, '/ (C,F) = 273.5 Hz], 129.2 [q, *J (C.F) = 6.1 Hz], 130.6
[9, % (C,F) =28.7 Hz], 133.4, 140.0, 171.8, 204.6, 218.4; LRMS (ESI) calcd for

: C36H63F3063i2Na [M+Na+] 727.4, found 727.3; HRMS calcd. for C36H64F3063i2

[M-+H'] 705.4194, found 705.4193.
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848.5; HRVS (ESI) cal cd. for CA5H82NO6SSi 3 [ MrH+]
848.5171, found 848.5161. 15 TBSOSHOS N\ _<N o0 o0
WO 200508832 OH HF pyridine i OTBS OHO To a sol upPComsedos/006051
silylether (61.8 ng, 72.8 nol) in THE (2 nL) in a
pl astic tube was added HFpyridine (1 nL) at 0 C, and
the m xture was stirred at rt for 3.2 h. The reaction
was Quenched with dropwse additi of TMsSOwe (15 nl)
at : 20 mi e a¥esstirre riOfor 2 h.
Af ter ¢ondent@®E3 ngclapfl_dryi ng undef hifgh @BEium 105
WO 2 PCT/&JSZq)O h006051 N d
FobrKf i ed \py sh col upgvschr &e®:

hex = 1.3y togivetrio ng, 64.1
mol | §ogswhite solid. HON gOH 5
[ a] X %c 0. 285, CHCL3); vV 3422

2968, 2919,.2729, 1689, 1449, 1377, 1252, 1152,’1064,
/@mutman dieneHS NMRn{g 007 ZN/IﬁnnoIIﬁ)Cﬂ(ﬂl)erﬁ (30@MmL) 3tds hedted to reflux

alid éiat%gwithg)so uilm}é)?f}g Yata std§ H’ d% 0]9:@3@% ig%&l’@ene (10

n{L:% Hl"hé‘?mxtare%s(s)ﬁﬁe% Msl ’igmmléﬁér re'i}u% aﬁa)imn%dﬂl@e }_# Mle{g% 0°C

a11d1k@t aBO 3C4efore §ltragiop touglua pa@pf sﬂica g‘ﬁlﬁA }slzc)ond(ba@h of dlene

(%1%);:(:) mg, Q 723 %Egdl) %fg%érog%_é& E}&n{j rjallyg.ng%l 6&1@%@35‘142 il“h@ fom%med
re(aaﬁbn ﬁﬁxtuﬁ wéte (f'lteiéd throu Héh a c}])ﬁd af ﬁﬁla ge'i (3@0 £l vdﬂic)hdﬂas ¥nsed with

h@ggqe/Ed@Ac J:)z-[ 1 1154 eecon5b1ge ﬁ&tyate Wasgor(cgmratg;) and?pm‘ﬁied by

S LA 5 SR ok

mfadrodide (24204 mgD1.80 niBell 76% Bs 4 coldlSssQum w3.0i1130. 0,
131.2, 137.6, 138.9, 152.5, 170.0, 15 170.7, 218.7;

LR (ESI) al cd for C27H39NO6SNa [ M+Na+] 528. 2, found
cal cd for C27HAONO6S [ MHH+] 506. 2576,

[a]p® —7.5 (¢ 0.12, CHCly); IR (film) v 2956, 2979, 1748, 1732, 1695, 1472, 1415,
1384, 1252, 1170, 1119, 1018, 986, 876, 835 cm™; "H NMR (400 MHz, CDCl5) § 0.08
(3H, 5), 0.10 (3H, 5), 0.60 (6H, q, J= 7.8 Hz), 0.93 (9H, 5), 0.94 (9H, t, J = 7.8 Hz),
1.03 3H, d, J="7.1 Hz), 1.08 (3H, s), 1.13 (3H, d, /= 7.0 Hz), 1.17 (3H, s), 2.26 (3H,
s), 2.25-2.34 (1H, m), 2.64 (1H, dd, J= 15.5, 5.0 Hz), 2.68-2.75 (2H, m), 2.76 (11, dd,
J=15.6, 6.4 Hz), 2.85 (1H, dd, /= 15.6, 5.7 Hz), 2.97 (1H, dq, J= 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, 1, J= 5.3 Hz), 5.30-
5.39 (2H, m), 5.58 (1H, dd, J = 15.5, 8.0 Hz), 6.13 (1H, brt, J= 7.2 Hz); *C NMR (100
MHz, CDCl) § -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 [q, 'V (C,F) = 273.7 Hz],
126.0, 128.7 [q, °J (C,F) = 5.9 Hz], 132.2 [q,2J (C,F) = 28.1 Hz], 133.8, 170.5, 204.1,
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O0O=00IBS0OOH=00HO-11 _ OTES F3C FC 3/
EDCI, DVAP OTBS Crude acid (4.65 g, as 7.27 nmol) and

waloezvsk22¢2. 18 g, 9.84 nmol ) were azeotroped ROTMWISRG05/006051

dry benzene and then dried under high vacuumfor 20

m n before reaction. To a solution of al cohol (2.18 g,
9.84 mmol) in CH2Cl12 (65 nL) were added EDCI (2.09 g,
ID@WQMWOPCMH&%@%%QMJ]@M ToRdd 68 HRMS

%l he m Xture was
8@%&0%034%%@9@}21[1\#}10} U@%&ib @lmd 6€E3§92 as 7.27 mmwl)
in CH2C12 (20 nL + 5 nL rinse) dropwise over 20 mn
at 0 C After stirring at 0 Cfor 40 mn, the mxture
was stirred at rt for 4 h. After conseptrating, the
resi due was purified by flash col urm—(ch omat ogr aphy 5
(Si 29160 g, hexane/EtOAc = 20:1) to Hiveyester (4.85

g, 6.R7 r@ij 94% from §buty| ester) a | ess

al]D25 -22.7 (c[0.%6 OTES
295 u32|800, 17 \
1416 1360, 1317, 1286

CDC13) L080(3H, s), 0.08 (3H, s), 0.60 ( =
7.8 Hz), Jo. 93H®H, s). 0.94 (9H, t, J= 8.0 B4
(3H, d, J= 7.0 Hz), 1.04 (3H, d, J= 7.0 Hz), '1.11 (3H,

21)1 }6 1ttél-g1 ?l_?'&ctgééaﬂ Iggt))ne @a@@ze%trééac( with bgﬂzeng '(_|51121L d@f} jﬁl)then dried

ydephigh vBCE | ford).5B-Po @401(12911 oﬁWlttlg s@b{%)?()rhg,(%ﬁ-[? rmitol) in THF

@93&)(\%’6& %h oS @4 Lo%f15 165 s%mtlgn i iﬁf 9193 gmad) drppwise

¢k omih,at 03C7 The bidxtuiléivas didéd 4.0 ‘Q? ﬁ)r 0% Igaﬂ'(!lzf)aen éoﬁgd to —78
%H dd, J=17.8 10.5 7.8 H), 6 21 (1
oTo theghipgiure wps eddgdrlrpnuise pse utl@mgtitge)tom (13l 07g, 11@2 #@mol) in

45515 éﬁs% ozirll 0(611?1% gn%éleg}ygsu&&l?%%i l‘fﬂsf‘ﬁo&’éd ? wglgn ? —20°C
o'N@r B h. TheSeaction was quenched with sat. aqueous NH4CI (15 mL) and extracted
with EtOAc (50 mL x 3). The combined organic layers were washed with brine (20
mL), dried over Na,SOy and concentrated. The residue was purified by flash column
chromatography (SiO,, hexane/Et,0 = 20:1 to 10:1) to give the desired 16(E)-isomer
(940 mg, 1.22 mmol, 75%) and the undesired 16(Z)-isomer (140.9 mg, 0.182 mmol,

11%) both as a colorless amorphous oil.

[o]p™ 62.7 (¢ 0.33, CHCLs); IR (film) v 2955, 2878, 1743, 1692, 1472, 1379, 1320,

1253, 1169, 1114, 1007, 956, 877, 835, 775 cm™; 'H NMR (400 MHz, CDCls) & 0.09

(3H, 5), 0.13 (3H, 5), 0.49 (6H, q, J= 7.8 Hz), 0.85 (9H, t, /= 7.8 Hz), 0.97 (9H, s),

0.99 (3H, 5), 1.06 (3H, d, J=7.1 Hz), 1.11 (3H, 5), 1.20 (3H, d, J= 7.1 Hz), 2.00 (3H,
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77.1, 115.6, 117.8, 124.0 [q, 1 J (C F) = 273.5 Hz],
129.2 [q, 3J (CF) = 6.1 Hz], 130.6 20 [q, 2J(C F) =

wa@8aood/osip2 133. 4, 140.0, 171.8, 204.6, 218.4; PEEHES2005/006051

(ESI') calcd for C36H63F306Si 2Na [ MkNa+] 727. 4, found
727.3; HRMS cal cd. for C36H64F306Si 2 [ MrH+] 705. 4194,
found 705.4193. 107 WO 2005/ 084222 PCT/ US2005/ 006051

8),a.M- DIB)(I\FE,Sn)\lM-BIBE%chSl@ J@Y.ESt () Hz)fFQ 816 @\EESI(d @L-SMI 3 Fihg Hz),
~ lon O | ene

8L ST 3 0P HeRo 2 700 O A S S 1S Homd i 99T H, o, 7=

oo gaketi b 2795k MErAr o ARS8 eent (7 Loz i

ddi f38.6f 84 H7), Gr2dr (LA 6. 333-’6[4@>(1de1)4 oo diratg), y. UQC(QHeGrd J=

T e ViR e Vi Py @@é’aﬁéf%;fc%'z;%rsi‘ﬁsbﬁ%(a&é’%%zw 193,
B 8220 ) A RIISER 0 AL BN R, s o
116.7 12607, 104 équJﬁca% zl’ﬂEst Sol&ﬂg] qag;g@uzs( 13@ 91¢, F\?]\h'%m Hz], 131.9
(ool el gl é%éﬁf‘%g@déatlﬁ 1650 LI 374 LBYLH(ESD caled for

tﬁﬁﬁ@éggﬂ [ {)f%ﬁg% ggfh%@@gal%l‘ %c))(ra&gfiIEsfz 05SSi,

MH]W@OMsfo&mddIm#D%s anor phous oil. 00O,,QOrES
F3Cj 0 OIBS [a]D25 -7.5 (c 0.12, CHC13): IR (film
v 2956, 2979, 1748, 1732, 1695, 1472, 1415, 1384,

1170, 1119, 1018, 9 876, 835 cmd: 1H NVR
MHz, CDC13) 8 0.0 0. 10 (%HJ s)
(6 = 7.8 Hz), 0.93 9 0.94 (oW J=7.8
Hz) gsH d, J= .gg (3H,
(3H, 0 Hmpp 1. 17((3 .12 ésHQ...
o 20%6 (1H, 15. 6,

A solution of deH-dEpoB (12.2 mg, 24.9 pmol) in CH,Cl, (1.25 mlL) was cooled to —78
°C and treated with a cooled solution of DMDO (-78 °C, 0.06 M in acetone, 914 uL,
54.8 umol). The mixture was allowed to warm to —50 °C and stirred at —50 °C for 2.7
h. The excess DMDO was quenched at —50 °C by the addition of dimethylsulfide (117
uL) and the mixture was stirred at this temperature for 0.5 h. The solvent was removed
in vacuo. Purification by preparative thin layer chromatography (hexane/EtOAc = 1/2)
gave f3-epoxide (3.0 mg, 5.93 umol, 24%) and a-epoxide (7.9 mg, 15.6 umol, 63%)

both as a colorless solids.
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(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, ), 5.58

wO2bi5/0de22J= 15.5, 8.0 Hz), 6.13 (1H, brt, J= PCRUS2005/006051

13C NMR (100 20 MHz, CDC13) 8 -3.6, -3.6, 5.4 (30,
7.0 (30), 17.5, 18.5, 19.0, 21.6, 23.5, 26.3 (30,
26.5, 28.6, 29.1, 41.0, 42.3, 47.3, 54.1, 74.2, 76.8,

E’%] y 37]3254c(°8)) 14 Cg*‘%%zﬁf'fﬁl{@ gﬁﬂ 23‘%1 882%21%%]86 8hzﬁ° 1379,

135,8153,1065, 97204351cm10‘81m WW&ZZ:Z)G 5103 (3H, s), 1.11(3H,
PCT/ US2005/ 006051  216.1; LR éESI cale

d3AFEIFE s $i141@BH] fuia 619 6091 44 (3us)dl B6G3H; S)J—M)@(IH ddd, J=

$51 5040 W@ﬁ@%’%&’?@mﬁ 15 s 2B dege 146

B3C1z)02.03 @II}BSidQTBSm '5 413 alzwzm (QH qaCths 8, K@tm)ez WO1H, dd, J
az eot r ope

dr

oL 905918 AP 0D (10 115 A A Sl
(Hragiaisg= 16761 455mfmz)aﬁ 585650 (TH ) R6ULEHES /54137 esds Hz),
hen coo

Ao URenaS! GBGY B I SIS GDoGh) 5 NePBnd. (9110, d. /=
B0t P D A o 2 TS B Ul 2 04

(BEL T ~(=REL) 0Tl 4023 QT e M1 d&;’ﬂ lagyeausy) 230235 (1,
NH4 1 tr
M 4 P rﬁ’éld}oﬁgléhﬁe N Bole 90 (e el ¢ 1 59 Fith HA(LEL

d t e
401 24 108C1 G AR h RORGETLL S el S e -
He)gérﬂél/(EEHZdld—J%(l 517,t607, DG HY), 56 8dil Medd,e= ﬂjﬁngﬁ ?dlz), 6.58 (1H, s),
an he

LA R B Tk b6 44200mBi, 1990046, 226,
BPEMPS 3 £ Q! LTS AEHOIRYS, 9hlo; 7557, 8.9,918.59T s, 73S,

135.8, 136.2, 152.1, 165.2, 170.8, 221.5; LRMS calcd for Cp7H4NOgS [M+H'] 506.3,
found 506.3; HRMS (ESI) caled. for Co7HyNOgS [M+H'] 506.2576, found 506.2566.

[a]p? =53.9 (¢ 0.700, CHCls); IR (film) v 3460, 2976, 2928, 1735, 1688, 1506, 1451,
1378, 1252, 1186, 1151, 1087, 1042, 976, 879, 735 cm™; "H NMR (400 MHz, CDCls)
8 1.00 (3H, 5), 1.04 (3H, d, J= 6.9 Hz), 1.12 (3H, d, J= 7.0 Hz), 1.35 (3H, s), 1.35
(3H, 5), 1.87 (1H, dt, J= 15.0, 9.2 Hz), 2.03 (1H, dd, /= 13.9, 9.2 Hz), 2.13 (3H, s),
2.13-2.19 (1H, m), 2.36 (1H, dd, J=13.9, 3.4 Hz), 2.39 (1H, dd, /= 12.2, 2.1 Hz),
2.42-2.51 (1H, m), 2.49 (1H, dd, J=12.4, 10.9 Hz), 2.69 (1H, d, J= 2.7 Hz), 2.72 (3H,
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15

O BS [a] D25 62.7 (c 0.33, CHC13); IR (film v 2955,
2878, 1743, 1692, 1472, 1379, 1320, 1253, 1169, 1114,

wa Qs 0se3s6, 877, 835, 775 cmi; 'H NVR (400 MHz pCODS1®}5/006051

50.09 20 (3H, s), 0.13 (3H, s), 0.49 (6H, q, J= 7.8
Hz), 0.85 (9H, t, J= 7.8 Hz), 0.97 (9H, s), 0.99 (3H,
s), 1.06 (3H, d, J= 7.1 Hz), 1.11 (3H, s), 1.20 (3H,

13479 = / i
gCT/ usggb%%joaggi@q KA. 54§ﬁ9 %9720796 9%%23 76 80 (1H, m),
4d7-49 (141,30), 3.30 (HA) ¢, ./2—46 2. 5adilH,]&d V& B.5,1. %Haz,)s 60 (1H,

Jedg 5133 451148, %7198&2%#39 450, e55iby) efsdly p: e

t8¢MH<é1oollfoz)70bc@831W)15 B 1%37 (13 5H19 ddﬂ 2J22—4 13§ 5635 § 391,

634, 4%3, 5169,%3.% 648, (1.6, 779, 7664 946(711—20 mL2473 097 6,11427 7,152.3,

s A1 S S G M 1y o

393.9, HRMSBeal&ﬂ f&r C 0¢N(§6%$M+12*% 506.23%6 %ouﬁcis(% 23%3. 0,
48.6, 54. , 77.0, "116.7, '120.7, 124.5 [q,

"J(CF) = 273 3 Hz] 127.9, 129.7 [q, 2J(C,F) = 28.0
Hz] ¢ 131.9 [q, 3J(C, F) =6.1 ], 132.9, 136.6,

; ‘ (ESI) cal cd for
nd 772.4; HRMS cal cd.

12,2 ny,
o--78 C and

h. The excdss DMDO was quenched at C by the
addi tion of dinethylsulfide (117 L) anBpdthe m xture
was stirred at this tenEerature for 0.5 h. The sol vent

wa¢ spbiten ef epaxade@eliog, RaB ikmadandohrisiHNHe (2(0-Guigy €9 pmol) in
50 SR AR RTRNE R Qr HE) 1,828 o v
%ﬁnﬂé@d Gy P TLE 8%kan?PiBRE B 1725, ARLLEHESSr 6! i SnixRrPwas
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) to give reduced product (0.5 mg, 0.985 pmol, 71 %) as a white
solid.

The spectral data of this compound was identical to those reported for EpoB.

TrisNHNH,
EtzN

CICH,CH,CI
50 °C (87%)
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,0 H OH 110 WD 2005/ 084222 PCT/ US2005/ 006051 [a] D25

-78.5 (c 0.33, CHC13); IR (film v 3454, 2974, 2928,
wQ285/084389, 1450, 1379, 1250, 1152, 1061, 978CTA32005/006051

cm1 ; 1H NVR (400 MHz, CDC13) 8 1.03 (3H, s),

1.11(3H, d, J= 7.0 Hz), 1.14 (3H, d, J= 6.9 Hz), 1.34

(3H, s), 1.36 (3H, s), 2.00 (1H ddd, J= 15.1, 7.3,

o aGokitipn olsﬁélxldd(]}fl 0 dltg, 2707 Brid) dad 'ﬁ‘lSNI‘TNHZ (?6511ﬁg,(035454 mmol)

2.21 dd, J= , 2.33 (1H,
i C&Hﬁf@ﬁhﬁs 3 ol )t 5@:‘39 wwddgd:EusS @7. oaua Orfzs)4 mﬁm59 The

fshbloilps ot pfrufrrl (ondebind i and it o . e

odxtudwas @oledl 8 rHZl)lutea Vﬁﬁr B3 a(nli*’ﬁltéréﬁ thrdlugfh%. fad%‘f 51hca gel,
i ncl udi 54 (1 H, ddd, J

n
éf%ﬁ:‘h%s rinsed yith %@A(ci A;fter@pncegngung the; esxglde; v@s puﬂﬁechy

eisdet)e 16 Qiplliiod - 123 epgipa bt ittt igrgag A1 % amo,

87%Pay Btblodessoli®. 9 Hz), 1.22 (3H, s), 1.27 (3H, s),
1.96-2.02 (1H, m). 2.04 (3H, d, J= 0.7 Hz), 2.16-2.23
2.33 (1H, dd, J=14.2, 3.1 Hz), 2.30-2.35

(1 2.44 (1H, dd, J= 14.4, 10.3 Hz), 2.69 (3H,
s), o, J=5.9 H), 3.24 (1H qd, J= 6.9,
4.5 (1H, t, J= 4.1 Hz), 4.18-4.26 (1H m),
5.37 J=Ofl 5 Hz), 5.48 (1 H dtd, J = 15.7,
6.7, . (1 H dd, J = 15.7, 6.2 Hz), 6.58
(1 (1H, s); 13C NMR (100 MHz, CDC13) 8

19.3, 19.7, 21.6, 22.6,
H129. 6, 44. 1,
52 8.60.8. b1.8,74.0,75.7.75.9,116.5, 119.6, 124.3,
5M8 136.2, 152.1. 165.2, 170.8, 221.5: LRV cal cd
c23840 Re3 sCHR 608 3,3476 02870, BT, 3735—|FRI68;9(E86)1382

f found 506. 25
%795'8 Gs1g s DS R A S e SR B Qa0 ML 67305 0.95 GEL
Vv 29 L
SELREAN 1 450 £330 g .12
18%(2st5) éghSﬂ 59 (ML, M\)R1(74E)D82v{-32H n@DcmleﬁdaJeﬂsczilg 5 Hz),
Hogh 8 53 £3.880 30 91236 44, I 1255 S0 240 um,
&, 2=H2)5, 12. (DH i) J b,

% =H% 20 %)( Ha (in; s) 28@%119 brd; @H&'@wl@}%%d(} 10% 3.3 Hz),
PIBEH, 1 J 3d.0 95 Iﬂ_g),g 897_(131 bm; OH), 4.03-4.09 (1H, m), 4.12-4.17 (1H,
m), 5.69 (1H, d, J=9.1 Hz), 6.63 (1H, 5, 7.00 (1H, s); '*C NMR (100 MHz, CDCly) §
12.9,15.4,16.3, 18.8, 19.3, 21.6, 22.0, 23.0, 31.5, 32.1, 33.6, 38.6, 38.9, 42.6, 51.7,
62.6, 65.5,71.2, 74.5,76.3, 116.6, 119.9, 138.0, 152.2, 165.2, 170.6, 222.7: LRMS
(ESD) caled for Ca7HyNOgSNa [M+Na'] 530.3, found 530.2; HRMS calcd. for
CasHyNOgS [M-HY] 508.2733, found 508.2754.
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2.42-2.51 (1H, n), 2.49 (1H, dd, J= 12.4, 10.9 Hz),
2.69 (1H, d, J= 2.7 Hz), 2.72 (3H, 111 WD 2005/ 084222

woCIsWs2a05/ 006051 s), 3.06 (1H, dd, J= 9.7, BCL/US2005006051

3.54 (1H, qd, J= 7.0, 1.8 Hz), 3.76-3.80 (1H m,
4.07-4.14 (1H, in), 4.31 (1H d, J= 4.1 Hz), 5.52 (1H,
dd, J= 15.5, 8.7 Hz), 5.60 (1H, ddd, J= 15.1, 9.4,
3.4 Hz), 5.71 (1H, d, J= 8.4 Hzpsob.68_(1H, s), 6.99
(1H, s); 13C NWR (100 Mz, CDC13)\-8<13}|7, 15.3, 15.7,

18.5,,19.4, 21.2, 22. 4 32,5, 35.5, 3 5 43. 4,

43. 8, 519(531ng 735 75.9, 76.4.l| 116, 7,0
120. . 7 \__g 152.3, 165. . OTES
222. 3 é’% \EB(_GaFHBONOGSNa

8. 2 HRVS cal cd. forF

506. : 506. 258 |

Eta N O ?@%CHZCI 50(:( 719
o @TB®l uti on of epoxide (0.7 ng,
and TrisNHNH2 (20.6 ng, 69 nol) in C1CH2CH2CI(0.4 nlL)

R0, P8 AR Gl S0 A3 o

85Ik riog scflﬂﬁiorﬁomwmi:l@ealm‘(]xl%gez Vasmmaeipil PHFt(DS de) was added z-
diluted wth

SR G B ohart. EAT salabon 1aaSh Ziad insal Bskepwite et S min at 0 °C.
?ﬁé&&%ﬁﬁ{e@%@m Elﬁg(xesf?fj%m‘%én@ﬁ%ﬁ Eb(ggd Ry ‘Qpaf@{}fe\ﬁ‘?ixmre

hexane/ to give reduced product
s &ddgpd dPodGise avdlutidd & kesnea(1\6i g, & .5 lsmimod). in THEF (10 mL + 2 mL

s traI data of this co nd was identical to thgse
ERIPYEd B, @&2@6 TeSsHE RGOS YRS IOTF 16 TR T i over 2 b

@B@Na@t}&l 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 (1.01 g, 1.11 mmol, 74%) and undesired 16(Z)-isomer (154.5 mg, 0.182 mmol,

11%) both as a colorless amorphous oil.

[o]p2* ~19.0 (¢ 0.10, CHCLy); IR (film) v 2954, 2930, 2880, 1744, 1692, 1472, 1381,
1321, 1252, 1171, 1114, 1038, 1006, 837, 776 cm™; 'H NMR (400 MHz, CDCL3) &
0.09 (3H, ), 0.12 (3H, s), 0.15 (6H, 5), 0.55 (6H, q, J= 7.8 Hz), 0.87 (9H, t, J= 8.0
Hz), 0.96 (9H, s), 0.97 (94, 5), 1.01 (3H, s), 1.06 (3H, d, J="7.1 Hz), 1.12 3H, s), 1.20
(H, d, J=7.1 Hz), 2.07-2.16 (1H, m), 2.18 (3H, d, J= 1.0 Hz), 2.38 (1H, dd, J = 14.4,
3.3 Hz), 2.34-2.46 (1H, m), 2.49 (1H, dd, J= 14.4, 7.4 Hz), 2.78-2.90 (2H, m), 2.97-
3.09 (2H, m), 3.98 (1H, d, J= 8.9 Hz), 4.54 (1H, dd, J= 7.3, 3.3 Hz), 4.97 (2H, 5), 5.33
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G CH2CH2Cl 50 C (87% 0 OH OH 112 WO 2005/ 084222
PCT/ US2005/ 006051 To a solution of epoxide (14.0 ing,

wa@zoosd/oseb) and Tri sNHNH2 (165 ng, 0.554 nmmol ) PCTAIS2005/006051

C1CH2CH2C1(3.3 nlL) at 50 C was added Et3N (77.0 L,

0.554 mmol ). The reaction was nonitored by HPTLC
(hexane/ Et OAc = 1/2). After stirring for 6 h, the

(i K tdades wais & 3%, ach 1), 5163 (@IHI &, e w&@ﬁﬁ’iﬁﬁ@ﬁ{ dd, J=15.8,

filtered through a pad of silica
B2 B 6 vt 2 T 1Ghan), AféﬂéiHcsanZ;@a(rH; s)n‘dc NM®R (166 M&m CDC13) 5

Goad bl SREET AL Sol 5 B 15 50, 330048, 25.9

@ds)ozés 935crobled 0.9, 400, £, ’(4%8%1 Bl 1 6&}%,7?04 ’;/&741%52%7 2,121.7,
1748 [q,16$© F) rms 6 HIB_'§227 2,1130172@}3 27 (0,8)= 21551z 1@035{% 3J(CF) =

b D532 DR Ted s, 1l Moty 28 s i) e B 7.
%Hmf%l\fzﬁségﬁa [Mﬂu,Nai] 3.4 %g%n@%Zﬁ 3 r}ﬁ%ﬁwiqlagagcﬁd %%I'%mglzg\loﬁsslg

1. 71-

ﬂMﬂf] %M&Sﬁ)founwmmsaﬂ dd, J= 15.3, 3.6 Hz), 2.13
(3H, s), 2.40 (1H, dd, J= 12.5, 2.5 Hz), 2.49 (1H,
dd, J= 12.5, 11.0 Hz). 2.74 (3H, s), 2.80 (1H, brs,

. 3.0% (1HTRE, J= 10.3, 3.3 Hz), 15 3.34 (1H qd,
J=7.0,[0)5—Fz), 3.89 (1H, brs, OH), 4.03-4.09 (1H,

m, 4cI2Nk 17 (1H, m), 5.69 (1H, d, J= 9.1 Hz), 6.63
@0 (1H, s); 13C NMR (100 MHz, CDC13) 8

16)-@,3188 19.3, 21.6, 22.0, 23.0, 31.5,

32.1, 8.6, 38.9, 42.6, 51.7, 62.6, 65.5, 71.2,
oA .6, 119.9, 138.0, 152.2, 165.2, 170.6,
222 (ESI') calcd for C27HA1LNOS SNa [NHNa+]

530. 3. 630.2; HRMVB cal cd. for 20 C27H42NOBS
[ MrH+] 5¢8. Z3F found 508.2754. 113 WO 2005/ 084222
PCT/ US2005/ 006051 TBSO S

[0]p™ 65.7 (c 1.76, CHCly); IR (film) v 2955, 2931, 2879, 1743, 1692, 1472, 1380,
1321, 1253, 1170, 1113, 1007, 836, 776 cm™; 'H NMR (400 MHz, CDCl5) § 0.07 (3H,
5), 0.13 (3K, s), 0.16 (6H, s), 0.48 (6H, q, J = 7.8 Hz), 0.84 (9H, t, J= 7.9 Hz), 0.97
(18H, s), 0.98 (3H, 5), 1.06 3H, d, J=7.1 Hz), 1.11 (3H, 5), 1.20 (3H, d, J= 7.2 Hz),
2.00 (3H, 5), 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, J=9.3
Hz), 4.57 (1H, dd, /= 7.8, 2.6 Hz), 4.95 (1H, d, J = 14.6 Hz), 5.00 (1H, d, /= 14.6 Hz),
533 (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, 5), 7.11 (1H, dd, J = 11.0, 2.3 Hz); '*C NMR (100 MHz,
CDCl3) 8 5.3 (2C), 3.2, -3.2, 5.5 (3C), 7.0 (3C), 17.2, 18.4, 18.8, 19.3, 19.8, 22.4,
25.1,25.9 (3C), 26.5 (3C), 29.7, 33.0, 41.9, 42.1, 48.6, 54.0, 63.5, 72.1, 73.3, 76.9,
117.0, 120.8, 124.5 [q, 'J (C,F) =273.5 Hz], 127.9, 129.7 [q, 2/ (C,F) = 27.6 Hz], 131.9
[, >J (C,F) = 6.1 Hz], 132.9, 136.4, 152.4, 170.1, 172.9, 217.5; LRMS (ESI) caled for
CasH7sF3sNOgSNa [M+Na'] 924.5, found 924.5.
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\'l ONOOTBSOSOO ",OlES "---~~: OIES N
PBu3Br F3C F3C t-BuOK 0 OIBS OIBS Ket one was

weazesisenped with benzene (5 nL x 2) and then dPCEAS2005/006051

under high vacuumfor 0.5 h. To a solution of Wttig
salt (1.19 g, 2.27 mnol) in THE (18 nL) was added t-
BuoX (2.2 ~L of a 1.0 Msolution in THF, 2.20 mol)
dB8Pw s ver 5 mnat 0 C 5 TH® mure was stirred
at 0~ oll 20 nin and then cool ed 8 C To the

m xt ureN added dropwi se a sol uti ket one (1.06
g, 1.51 E (10 nL + 2 nL

m n, and t’he tlcngsmxture was al | IGAto
-20 C over eacHF@RrigMes quenc i S

aqueoubs n)Kand extreacted We (58l x
3). The conti anic |layers were was bri ne

(20 mL), 10 Wi Qver Na2SO4 and concenttat
resi due was pu |f|%-5BSoy flash colum chro
(Si02- 65 g, hexane/Et20 = 30:1 to 20:1) to 'give the

Teaisslatod 6f Hlyl eihep(rE04 ¢ 551 %
%{;‘gey rgd 16 Z)e-l smré(l 1n%olﬂ1n%ﬁ'§@?rp%2§@pﬁ§f%t%aewas

#h slowly HEeysidinesd | arforap RoGs and the (TBS@: $ab stitr@l Drt for 4.3 h.

TR EF i g yaro Bl s S TA0ME 75 Ly g 10 i

dat 2T, Tﬁhﬁﬁﬂxtuiéj(/&s \f&&ﬁbgwly§a§gd ?%% @éx: é% 887 Af?ez @o&ﬁhﬁsltmg]ﬁﬂd
s H,
cgly@gg:(‘gq hlgl)l vaqyuggfog éHh, the, regiduerwas pm‘)ﬁeddo}eﬁ'as(l@blumn J=
(9
g 0. 87 BBy oy g, o

nimol; 96%kzy a cAloBlEsPpakideflH, n), 2.18 (3H, d, J= 1.0
4®). 2.38 (1H dd, J= 14.4,

\—<\N

[0]n™ ~57.7 (¢ 1.20, CHCl); IR (film) v 3441, 2974, 2932, 1734, 1685, 1507, 1456,
1374, 1318, 1248, 1169, 1112, 1054, 982, 888, 737 cm™; '"H NMR (400 MHz, CDCL)
81.04 BH, s), 1.12 3H, d, /= 6.9 Hz), 1.25 (3H, d, J = 6.8 Hz), 1.36 (3H, 5), 1.90
(1H, d, J= 6.6 Hz, OH), 2.08 (3H, s), 2.23-2.32 (1H, m), 2.34 (1H, dd, /= 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=7.0, 3.0 Hz), 3.78 (1H, d, J= 5.7 Hz, OH), 4.38
(1H, ddd, /=10.1, 5.7, 2.4 Hz), 4.90 (2H, d, /= 6.1 Hz), 5.10 (1H, 1, /= 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); *C NMR (100 MHz, CDCl3) & 16.0,
16.5,17.4,17.5,22.9,28.5, 30.3, 39.0, 39.6, 45.6, 54.0, 60.9, 70.6, 75.6, 75.7, 116.8,
119.2,124.2 [q, 'J (C,F) =273.6 Hz], 127.9, 129.8 [q, %/ (C,F) = 28.4 Hz], 130.3 [q, 3
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20 3.3 Hz), 2.34-2.46 (1H, m), 2.49 (1H dd, J= 14.4,

7.4 Hz), 2.78-2.90 (2H, m, 2.97- 3.09 (2H, n), 3.98
wO2Lb)s/08422d= 8.9 Hz), 4.54 (1H, dd, J= 7.3, 3. 3PHINS2005/006051

4.97 (2H, s), 5.33 114 WD 2005/084222

PCT/ US2005/ 006051 (1H, ddd, J= 15.8, 8.6, 4.9 Hz),

5.63 (1H, dd, J= 9.6, 24Hz)578(1H dd, J= 15.8,

€.5) 79)9 He 1218162, 237.01H2. 29 L6988, 600, 01248, $)LRMSQESI)Ua'lcd for

EhEn 3NNy 660 2 2557866 1y RMD sl oriC o FNOLS

@1+H+]%&942§)uﬁd56@§299 26.4 (3C), 29.6, 32.9, 42.0,
42.1, 48.2, 54.1, 63.4,°73.4, 76.9, 77.8, 117.2,

121.7, 5 124.3 [q, 1J (GF) = 273.6 Hz], 127.2, 130.7
[q. 23 (GF) = 27.5 Hz], 130.8 [q, 3 (CF) 6.2 H],

, 1526, 170.1, 172.4, 2T7\1. LRVE (ESI)
' 24.5, found
924. 5 HRMScpal cd. for CA5H7IF3NGS '%‘ M)

902. u@quoz 4887. S OTBS Ogg 530 10
[ a] . ): IR (fillm [ 2985, 2931,
2879/ 1743 u.f?ﬁgso,: 170, 1113,

1007 6 cml . 1H NVR @
X3 (3H, s), 0.16 (6H, s)
7.8 Hz) . BSOH, t, J= 7.9 Hz), : .
(3H, s), 1.06 (3H, d, J= 7.1 Hz), (3H, s), 1.20

3H 5 2.00 (3H 2.03-2.11 (1H,

1% s‘%u%%n ?flsAyF Etglzl) G2]8fgg P> ‘bé@whzl; )TI‘E @3mLYiga piéstlclube was

a@i&ed)slow% ﬁF’;élhdmg (6 9 fﬁg}gﬁ Pl"ﬁ_l’alamhf mlé(age Was )stngr%l_| @-,rtn%or 4.3 h.

Thepeactign W]as qﬁerﬁ:he& W6th|d1‘<) wide 8&difiddrof TMISOME )
P 3}1(1H N JﬁS @nh%) over 10 min

Q H_.d .
gO & g&‘@ e Wa%ﬁlg lﬂqSI)ycF&Wega nt5ow].5 &, fAfF%)Cpn@nt%@tlng and

i L e

ch]@ngm(g@hy (SHR hexdheBEtOB.c5= | 3Qave7d191 (f32§ @m%h@glzp(t%lég 78%) as a

%lglé .3, 19.8, 22.4, 25.1, 25.
19SS 038, 0, 41.9, 42.1, 48.6, 540 635 72.1, 73.3,
7.0, 120.8, 124.5[q, 1 J (C F) = 273.5 H],
|12,)9—7 [g, 2 (C F) = 27.6 Hz], 131.9 [q, 3J
=-%.1 Hz], 132.9, 136.4, 152.4, 170.1, 172.9,

; (ESI) cal ed for CA5H78F3NO6SNa [ M+Na+]
92475, d §24.5. 25 115 WD 2005/ 084222

[o]o™ 31.6 (c 1.00, CHCly); IR (film) v 2955, 2878, 1743, 1692, 1471, 1379, 1320,
1253, 1169, 1114, 1007, 877, 835, 741 om™; "H NMR (400 MHz, CDCL;) § 1.04 (3,
$), 1.11 (3H, d, /= 6.9 Hz), 1.20 (3H, d, J = 6.9 Hz), 1.30 (3H, 5), 1.93 (3H, brs), 2.22
(1H, d, /= 4.3 Hz, OH), 2.25-2.33 (1H, m), 2.38-2.41 (2H, m), 2.51-2.59 (2H, m), 2.70
(3H, 5), 2.80-2.90 (1H, m), 2.94 (1H, dd, J = 15.6, 4.7 Hz), 3.06 (1H, dd, J= 15.6, 7.4
Hz), 3.19 (1H, quintet, J = 6.6 Hz), 3.71-3.76 (1H, m), 4.26-4.32 (1H, m), 5.57 (1L,
ddd, J=15.8,7.2, 5.0 Hz), 5.67 (1H, dd, J = 15.8, 6.8 Hz), 6.27 (1H, 5), 6.33 (11, dd, J
=7.6,6.3 Hz), 6.76 (1H, dd, /= 8.3, 2.9 Hz), 6.94 (1H, 5); *C NMR (100 MHz,
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10

15

TBSOSHOS N N 00O 0 OTES OH HFpyridine F3C F3C
O OTBS OH To a solution of silyl ether (1.04 g, 2.25

wonwisjos#n2 THE (22 nml) in a plastic tube was a#deas2005/006051

slowy HF-pyridine (11 nL) at 0 C, and the m xture was
stirred at rt for 4.3 h. The reaction was quenched

Wi th dropwi se addition of TMSOWe (75 nL) over 10 mn 5
abc,)G 141418719, 159" €9 %o ¥ i 1305 0gSA, Yo 3l 49, it 53.8171.9, 74,
4.2 ﬂ Aft’gzrgég%cén%rat@i g’g and dr%?hgggsgce)?hﬁﬁgﬁé 3719, 74.1,
75t ulin.d,dR0.4, 1244 e ' ¢GRI e TRasH |1 28.4.e1B0bY [, PACHF) = 28.9 Hz],

oL ATe) (g Ber 0% abTaos. 1 Fasnd. PAbe R 1866sRds Gaso

. 4O 1F3C 0 OH 10
[gég%@éﬁg{f%f)%&ya;@+%ﬁf%zoﬁo%?%% v 3441, 2974,
2932, 1734, 1685, 1507, 1456, 1374, 1318, 1248. 11609,

12, 1054, 982, 888, 737 cm] 1H NVR (400 Mz,
13°Jb 1.04 (3H s), 1.12 (RH Uy J= 6.9 Hz), 1.25

(3H, W= 6.8 Hz), 1.36 (3H, s), \l+Q0

(1H, d, J=6]] 6Hz, OH) , 2. 08(3H, s) , 2. 23- 2. , 2.34

(1H, dd, 4 Hz), 2.49 (1H, 5.7, 10.1

Hz), 2.59-2] 69 [(2/7m), 2.95-3.01 (2H LG (1H

15 quidté \& Hz)TsCB. 72 (1 .. . §.-3.0
/N=TF.7 &, o)} dd, J=

10.1, 5.7, 4.90 (2H. d, J= 6. 10 (1H,
t, J= 6.1 HY O 5.44 (L H t, J = 4. D 5. 60 (1
H dd, J = 19.9, 4.4 Hz), 5.66 (1 H dd, 15.9, 5.0

Hz), 6.28 (1H, t, J= 6.7 Hz), 6.73 gktbrsSdrer- 16 (1H,

s); 13C NMR (100 MHz, CDC13) 6 16.0, 16.5, 17.4,

17 aSplugign Of alpéhds (189 ns, 338, 10nol38ndbELH5(18,8 1H4.0013560m8]) in
8, 20 119, 2, 124 2

70. /5.6, 75.7, 116. [0, 2J(C F) =
888 (oS vepadea 158 Grpime 59cing) obavid by PMABE 3 me,
[(9.9 u?ﬁjol) at 0 °C. After stirring at rt for 1.5 h, the mixture was filtered through a pad
of silica gel (EtOAc rinse). After concentrated, the residue was purified by preparative

TLC (hexane/EtOAc= 1/1) to give tosylate (8.5 mg, 11.9 umol, 35%) and chloride (4.3
mg, 7.44 umol, 22%) both as a colorless powders.

'H NMR (400 MHz, CDCls) § 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, J= 5.5 Hz), 2.10 (3H, s), 2.25-2.34 (1H, m) 2.41
(1H, dd, J=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, J=9.3, 6.1, 3.2 Hz), 5.32 (2H,
s), 5.41 (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
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116 WD 2005/ 084222 PCT/ US2005/ 006051 (C/F) = 5.9 Hz

], 131.2, 137.0, 152.2, 169.8, 170.0, 218.3; LRM5
wOERBIsjoseabcd for C27H37F3NO6SNa [ MbH+] 560. 2, pEDWISE005/006051

560. 1; HRMS cal cd. for C27H37F3NO6S [ MrH+] 560. 2294,

found 560.2299. S-S 41N ' G Np O ES OH HF

pyridine F3C F3C O OH 5 To a solution of silyl

etlises, 6(04Hz)8 6124 ,(185t, 4 =Dl Hj),%.?@rﬁﬂ,gs&ﬁ%ﬁs ng;ﬁ g% pﬁoﬁgfzrg d.J=8.1

dded sl ow y HFpyridi ne

%ﬁg%n%@% 3. 4 $ LHe) L RMSESD opisd far @34H42F31§$Sz(1\§e[d2w;115i1)ﬂ+]

wi th dropw se addition of TMS .
Z@%‘%’O@g&wﬁ@&at 0 C 'Fl)'he m xture was vi gorously
stirred at rt for 1.5 h. After concentrating and 10
gryi ng under high vacuumfor 1 h, the residue was
pwif/ieg by flash colum chromat ography (Si02,
hexa QAc = 1:1) gave diol (23.6 ng, 43.4 nol, 78%
as a collprless oil. S 4 N OOSOH F3Cp OH

[a] D25 3%, .00, CHC13); IR (film v 2955, 2878,
1743, 1692 14101379, 1320, 15 1253, 1169, 1114,
1007, ~87 cm1; 1H NMR (400 MHz, CDC13) 6
1. 0463

IR (film) v 3494, 2975, 2935, 1734, 1689, 1319, 1248, 1170, 1113, 1040, 979, 738 e’
'; 'H NMR (400 MHz, CDCs) 8 1.06 (3H, 5), 1.12 (3H, d, /= 6.9 Hz), 1.23 (3H, d, /=
6.7 Hz), 1.34 (3H, ), 2.00 (1H, d, J = 5.6 Hz, OH), 2.15 (3H, ), 2.25-2.35 (1H, m),
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, OH), 2.66-2.76 (1H, m), 2.92-3.05 (2H, m), 3.11 (1H, quintet, J =
6.4 Hz), 3.70-3.76 (1H, m), 432 (1H, ddd, J= 9.2, 5.9, 3.1 Hz), 4.85 (2H, 5), 5.43 (1L,
dd, J=6.0, 4.4 Hz), 5.59 (1H, ddd, /= 15.9, 6.4, 4.5 Hz), 5.66 (1H, dd, J= 15.9, 6.1
Hz), 6.23 (1H, t, /= 6.8 Hz), 6.63 (1H, 5), 7.20 (1H, 5); LRMS (ESI) calcd for
C7H3sCIFsNOsSNa [M+Na'] 600.2, found 600.2.

Ns S

(PhO),PON3

DBU FaC 4

To a solution of triol (50.4 mg, 90.1 pmol) in THF (1 mL) was added (PhO),PON;

(27.2 pL, 0.126 mmol) at 0 °C. After 5 min, DBU (16.2 pL, 0.108 mmol) was added,
and the mixture was stirred at 0 °C for 2 h then rt for 20.5 h. The mixture was diluted
with EtOAc and quenched with water (2 mL), extracted with EtOAc (three times), and
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s), 1.11 (3H, d, J= 6.9 Hz), 1.20 (3H, d, J=

9 Hz),
1.30 (3H, s), 1.93 (3H, brs), 2.22 (1H d, J= 4.3 Hz,
S

6.
wWOH05/08425- 2. 33 (1H, nm), 2.38-2.41 (2H, m), 2. BCTASED5/006051
2.94

(2H, m), 2.70 (3H, s), 2.80-2.90 (1H, m, 2.94 (1H
dd, J= 15.6, 4.7 Hz), 3.06 (1H, dd, J= 15.8, 74 Hz),
3.19 (1H, quintet, J= 6.6 Hz), 3.71-3.76 (1H,

@%@1@1%%1 ({\%{t‘iic %ers Ebvég dﬁé&bv&%&ﬁé? éﬂs%(%(n?ﬁnga:h%g, e Qes1due
@agpurified bydflashkolumiy clgomBtagraghy ,(SHE.7 BexaheHtOdd = 312) to give

8.3, 2.9 Hz 6.9 H s); 13C NWR (100 MHz, 117 WO
%g%ﬁﬁésﬁ?@gﬁﬁa%méz‘%g’ﬁ)ﬂé Geborlesgpewdst- s 14. 5, 17. 9,
19.2, 19.5, 19.8, 22.2, 28.7, 32.4, 39.8 (20, 44.7,
53.3, 71.9, 74.1, 75.1, 117.0, 120. 4, 124.4 [q,
= 272.7 Hz], 128.4, 130.1 [q, 2J(C F) =28.9
31.5 [q, 3J(C,F) = 5.9 Hz], 133.0, 136.9,
5.5, 170.7, 218.5; LRM5S (ESI) calcd for
@ M+Na+] 566.2, found 566.3. 5 HOS R S
NN 0°0JOQdH @t TsC F3SCF3C 00 OHOHR = Ols
of al cohol (18.9 ng, 33.8 nol) and
t§. . A mmol) in CH2C12 (1 nlL) was added
TsCl (1279 ng&/.5 nol) foll owed by DVAP (2.1 ng,
al_A\CY After stirring at rt for 1.5 h, the
m xture was filtered through a pad 10 of silica gel
(EtOAc rinse). After concentrated, the residue was

pupi‘ticed . %?Qm;)g HE(ﬁlfhl}Q 3(4@@@976/ B0 104L/1732,11888, 1319,
?I ve tosyl ate nol , 35% and chl’ori de

24331168y, 111?3,4985@33 crgb%i MMRQ(@@ MHzoCbln Ssl.Qro@dk sy .1.12 (3H,
IR 70 A1 93 (3H9.T,'J= §.§Hz), 1.33 (3H, s), 2.01 (1H, d, J= 5.5 Hz, OH), 2.17
(3H, s), 2.25-2.35 (1H, m), 2.41 (1H, dd, /= 15.5, 3.2 Hz), 2.49 (1H, dd, /= 15.5, 9.5
Hz), 2.54-2.60 (1H, m), 2.66 (1H, d, J = 6.0 Hz), 2.65-2.76 (1H, m), 2.96 (1H, dd, J =
16.0, 4.2 Hz), 3.03 (1H, dd, J=16.1, 6.7 Hz), 3.11 (1H, quintet, /= 6.8 Hz), 3.71-3.76
(1H, m), 4.31 (1H, ddd, J=9.2, 5.9, 3.2 Hz), 4.65 (2H, s), 5.43 (1H, dd, J= 6.0, 4.3
Hz), 5.58 (1H, ddd, J = 15.8, 6.4, 4.6 Hz), 5.66 (1H, dd, J=15.8, 6.1 Hz), 6.23 (1H, t,J
=7.3 Hz), 6.63 (1H, s), 7.18 (1H, s); >*C NMR (100 MHz, CDCL) & 15.4, 15.9, 17.8,
18.6,22.8,28.7,30.9, 39.5, 39.7, 45.1, 51.3, 53.5, 71.5, 75.4, 76.8, 118.2, 119.6, 122.7
[q, '/ (C,F) =273.6 Hz], 127.9, 130.0 [q, *J (C,F) = 6.1 Hz], 130.6 [q, 2J (C,F) = 27.9
Hz], 132.3, 137.2, 153.1, 163.9, 170.0, 218.3; LRMS (ESI) calcd for Cy7HssFsN,05SNa
[M+Na"] 607.2, found 607.2; HRMS caled for Co7HssF3N4OsS [M+H'] 585.2359 found
585.2344.

120



10

15

0 OH 'H NWR (400 MHz, CDC13) b 1.06 (3H, s), 1.12
(3H, d, J= 7.0 Hz), 1.23 (3H, d, J= 15 6.7 Hz), 1.33

wO02h5/08)2221. 99 (1H, d, J= 5.5 Hz), 2.10 (3H, SPCT/US2005/006051

2.25-2.34 (1H, m 2.41 (1H, dd, J= 15.5, 3.3 Hz),
2.47 (3H, s), 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),
%s64- 2575 (1H, m), 2.91-3.05 (gH, .

quu\au(\t |J= 6.8 Hz), 3.70-3.75 {_{LK&‘ 4.30 (1H, ddd,
. 3.2 Hz), 5.32 (2H,

= 5.8, 4.9 %57 (1 H ddd, J = 4 4.6
Hz), 5.6 ddo 118 WO 2005/ 08 OH

PCT/ US200 \'= 15. fanb- 0 Hz), £ J=
7.1 He)g , 2.18° (1H, ,s:)G . . J=
8.1 Hz), \F& , d, J= 8.3 Hz); cal cd
for C34H4A2F [ MENa+]  736. 2, - A S

\'I NOO; OH 5 1R (film v 34
2935, 1734, 1d89, 1319, 1248, 1170, 1113, 1040 979,

i %58{{%1'% b 1ot é% d/{'ﬁ%gﬁmﬁhg%o 303 i%seb NaNj (12.2

thg3d.168Mmel)., Aﬂeﬂ&lrﬁﬁg"at G for@’l(}? I‘Ell"fb ?ﬁxtul?ﬁafgﬁeﬂ&eﬁ 3¥ikh sat.

2.25-2.35 (1H n’L
NQACI @q@gm@ fpcpraqj@d wif Ei@Ag (thgee4t1mps)) Aftes go@eﬁ‘@at(rgﬂthe residue

%S p‘% fgeZi lép%%ﬂ%r%hvedl“n%é (@ex%&éf?}l_gA'_‘c = q ntfz) &?\gje %1(26 (6 1£g, 11.8

trlfnbl 93%msac6ﬁnl(eas wdep) , 4.32 (1 H ddd, J = 9.2,
.1 Hz), 4.85 (2H, s), 5.43 (1 H dd, J: 6.0,
44Hz) 5.59 (1 H ddd, J = 15.9, 6.4, 4.5 Hz), 5.66
H,de J—15.9, 6.1 6.23 (1H, t, J= 6.8 Hz),
} 7.20 (1H, s;@ﬂ é( Sl) calcd for

To a solution of azide (21.0 mg, 35.9 pmol) in THF (0.6 mL) was added PMe; (1.0 M
in THF, 43.1 pL, 43.1 pmol). After 2 min, water (0.1 mL) was added and the mixture
was stirred at rt for 3 h. Further PMe; (1.0 M in THF, 7.2 pL, 7.2 umol) was added, and
the mixture was stirred at rt for 1.5 h. 28% aqueous NH4OH (54.5 uL.) was added.
After stirring at rt for 1 h, the mixture was directly purified by preparative TLC
(CH,Cly/MeOH = 100:7.5) to give amine (15.9 mg, 28.5 umol, 79%) as a colorless

powder.
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OH (PhO)2PON3 OH F3C / DBU F3C 00 O- To a solution

of triol (50.4 ng, 90.1 nol) in THE (1 nL) was added
WORHB)RPON3 (27.2 L, 0.126 mml) at 0 C. Aft ePCHUSRW5/006051

DBU (16.2 L, 0.108 nmol) was added, and the mi xture

was stirred at 0O Cfor 2 h then rt for 20.5 h. The

m xture was diluted 20 with Et OAc and quenched wi th

WeN er m.), extracted with EtOAc (three tines), and
11 4005/ 084222 PCT/ US2005/ 006051 the conbi ned

or ganilg yers were dried over Na2SO4. After
concentra tbe residue was purified by flash

col um cfiro raghRy (Si02, hexane/EtOAc = 3:2) to
give azi Sy, 78.0 nol, 87% as a coI orl ess
powdef;C OH F3SC0 OH 5 [a]D24 -60.3 (c
0. 345, ilm v 3492, 2975, 2931, 2105,

(
1732, 1688, 11319, © 1248, 1169, 1113, 982, 733 cm1 :
1H NMR (400 , O0DC13) 8 1.05 (3H, s), 1.12 (3H, d,
J=7.0 Hz), 1°23 (3H, d, J= 6.8 Hz), 1.33 (3H, s),

%cilgf —(54.@’@ 8513 :ggdi,agﬁa i)y 3§0&§33§§E%753 )93 13'1??3;121'638, 1450,

m3153 B, 194@ 211295 Hgl)l?% 61&)554994 696 eﬂﬂH 'y NMR§4@@MH#cUt13) 5
140%(341%)8) 13120('311 1, = e Hz), 1-2?1(6H1d b= 15 §Hy), 13341(1ng 1), B112 (3H,

S AR 28l B fah J gl 238 G-

Hid4 98 Hz}; 2054 2163(1}&12@ 256652 86 gﬂH hh)édm AZIIJI dd 1f% % 264 Q’Hz)
3t03 (J1H dd7J3 1% 3 56H5)33(1j_)|.(|1H59u1ntpt U5 6. $|-le)5§ 74 11;«1; ddM;Q 6.7,3.5

S9°3 ISIRT R A s 0 08 2P ng) 548 IR gl s e Aty 5 55

%4 a,H 3:198537 (IHOd® J 4229758 ), 16L2411§1(H3bFQ J=723 ﬁzg 684 (1 S:H s),

, Hz], 130.6 [q,
10 71102(71_}1;,s);H2c}*N 1}9,;@@1\4%@78@03)@1513 68.19,7, 181[2qm 6,22&7 3309

3RBoGER b, £, 53 4, %1 245376 8NN 50,1, 124.2 [q, ' (C.F) = 273.5

Hz], 127.8, 1302 [q, %/ (C,F) = 6.1 Hz], 130.4 [q, %7 (C,F) = 28.6 Hz], 132.2, 136.6,

1523, 170.1, 172.7, 218.4; LRMS (ESI) caled for CayHssFsN,0s8 [M+'] 559.2,

found 559.2; HRMS calcd for Cp7H33F3N,05S [M+H+ 1559.2454 found 559.2440.
15

HCHO (ag.), NaBH3CN
AcOH

Fsc—

To a stirred solution of amine (15.9 mg, 28.5 umol) in CH;CN (0.78 mL) was added
HCHO (37% aqueous solution, 31.4 pL, 0.143 mmol) followed by NaBH;CN (1.0Min
THF, 85.5 pL, 85.5 umol). The mixture was stirred at 1t for 20 min. AcOH (1 drop)

20 was added, and the mixture was stirred at rt for 40 min. The mixture was directly
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20

[ MtNa ] 607.2, found 607.2; HRMS cal cd for
C27H36F3N405S [ MtH+J 585. 2359 found 585.2344. 20 120

wWIRLBR8HE2084222 PCT/ US2005/ 006051 TsO S N3 N RCT@Sm006/006051

O OHOH NaN3 FBC F3C O O OH OH To a sol ution of
tosylate (8.9 ng, 12.5 nol) in DMF (0.4 nL) was added
NaN3 (12.2 ngy, 0.188 mml). After stirring at rt for
rifled B hr¥fiel EL 1307858 1o

gnd ext}]rq}gg ed wth tggs{htq%?gem%?(ﬁ%s .gff%%&%nl (15.6 mg,
2oh¢emly 22%)ay, a coherlesepodder. 5 was purified by
preparative TLC (hexane/ EtQAc = 1:1) to give azide
(6.9 ng, 11.8 nol, 94% as a colorless powder. N3 /S
H2f /S NI OON1 OO OHOH PW3, HROF3CF3C OO
OFNOH $e, a solution of azide (21.0 ng, 35.9 nol) in
THF\—(-& 6l m.) was added PMe3 (1.0 M 10 in THF, 43.1 L,
43.1 By After 2 min, water (0.1 nmL) was added and

the m xtup Ostirred at it for 3 h. Further PMe3
(L.OMINT .20H, 7.2 nmol) was added, and the
m xture dat rt for 1.5 h. 28% aqueous NH4ACH

(54. 5F4C CAfter stirring at rt for 1 h, the
m xture ly purified by preparative TLC
(CH2C12/ Me 7.5) to give anmne (15.9 ny, 28.5
mol, 79% as rless 15 powder.

[o]p** —49.9 (¢ 0.74, CHCLy); IR (film) v 3424, 2974, 1729, 1689, 1468, 1318, 1247,
1169, 1112, 754 cm™; 'H NMR (400 MHz, CDCl3) 8 1.05 (3H, s), 1.12 (3H, d, /= 6.9
Hz), 1.23 3H, d, J= 6.8 Hz), 1.33 (3H, 5), 2.17 (3H, s), 2.24-2.35 (1H, m), 2.43 (1H,
dd, J=15.7, 3.6 Hz), 2.49 (1H, dd, /= 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, J= 15.7, 6.4 Hz), 6.22 (1H, brt, J=7.2
Hz), 6.64 (1H, s), 7.30 (1H, s); *C NMR (100 MHz, CDCl;) 6 15.3, 15.8,17.8, 18.8,
22.3,28.8,30.9,39.6,39.6,45.2,49.7,49.7, 53.4, 61.5, 71.7, 75.4, 77 .4, 119.2, 120.2,
124.2 [q, 'J (C,F) =273.5 Hz], 127.8, 129.9 [q, *J (C,F) = 6.2 Hz], 130.7 [q, 2/ (C,F) =
28.4 Hz], 1324, 137.6, 154.2, 157.2, 170.0, 218.3; LRMS (ESI) calcd for
CaoHaF3N,05S [M+H'] 580.2, found 580.2.

Melting points; Both samples were not recrystalized, but purified by SiO,.

mp 90-94 °C mp 78-81 °C
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121 WD 2005/ 084222 PCT/ US2005/ 006051 H2N 0 O OH F3C
0 OH [a]D26 -64.2 (c 0.815, CHC13): IR (film v

w0O20eb/0881263, 2975, 2931, 1733, 1688, 1450, 138BCTAB1I®5/006051

1248, 1169, 1113, 1054, 984, 736 cm1 ; 1H NVR (400
Mz, CDC13) 6 1.05 (3H, s), 1.12 (3H d, J= 7.0 Hz),
1.23 (3H, d, J= 6.8 Hz), 1.34 (3H s), 2.12 (3H 5 d
J= 0.7 Hz), 2.24-2.35 (1H, 2 39 (1H dd, J= 15.4,
3.0 Hz), 2.49 (1H, dd, J= 15 27%9.8 Hz), 2.54-2.63 (1
H m, 2.66-2.76 (L H m, 2.97 (1 H dd, J= 16.2, 4.2
Wit is Gaif@Rd(&H, dd, J= 16.3, 6.5 Hz), 3.10 (1H
quintet J= 6.8 H), 3.74 (1H, dd, J= 6.7, 3.5 Hz),
|18 Bitmmna e g0, J= 9.8, 2.9 Ho), 5 43 (11
dd J= 6.0, , 5.55- 5.64 (1H, n) 5.67 (1H, dd,
J= 15.9, 5.8 FE) 6 24 (1Hg,brt, J= 7.3 Hz), 6.66 (1H
s), 10 7.10 (1H, s); 1§q§%u§?5 00pMHz, CDCl13) 8 15. 3,
16.1, 17.7, 18.2, 22.6 i 3079,0r39. 4, 39.7, 43.9,
45.1, 53.8, 71.2, 75.3, 76a6] 116-8,,120.1, 124.2 [q,
1J(C F) = 273.5 Hz], 12788, 130.2%4, 3J(CF) = 6.1
Hz], 130.4 [q, 2J(C F) = 28—6 ,
152.3, 170.1, 172.7, 218.4; pR & 1) calcd for
C27H38F3N205S [ MrH+] 559.2. fpun@RE59.2; HRVS cal cd
for C27H38F3N205S [ MrH+] 559. 2454 found 559.2440. 15
NS-N.S100100 HCHO (ag.), NaBH3CN ; OOH
&%@QI“’F%C‘S@?@O%H BeHalkyl 4 stirred solution of anine
(15.9 |
(37% légﬁseaoﬁ‘?s‘?é‘ﬁﬁ)‘ gﬁghb%% &P, K%ﬁ?am?la?%ﬁﬁg&égq%@ lallyl
MNaBHECN (1.0 Mln THF 85.5 L 85.5 nol). The m xture

nadeaks BERs e <hibrdreniathdindtied e wreehine etk
The kXt W, s, Ops)Hiof FJ%,' Wherein each occurrence of Ry is independently
hydrogen or lower alkyl;

A-B represents CRa4=CRg-, C(R4)2-C(Rg)2-, or -C=C-;

C-D represents -CRc=CRp-, -C(R¢)-C(Rp);-, or -C=C-;

wherein each occurrence of Ry is independently hydrogen; halogen; -
ORa; -SRa’; -N(R 47)2; -C(O)OR4; -C(O)R a’; -CONHR 4'; -O(C=0)Rn; -
O(C=0)ORu4’; -NRA:(C=0)Ra’; N3; NaR 4>; cyclic acetal; or cyclic or acyclic,
linear or branched aliphatic, heteroaliphétic, aryl, or heteroaryl, optionally
substituted with one or more of hydrogen; halogen; -OR4>; -SRa»; -N(R a*)2; -
C(O)ORp’; -C(O)R 475 ~CONHR 4-; -O(C=0)R4; -O(C=0)ORy’; -
NRa(C=0)R4; N3; NaR a; cyclic acetal; or cyclic or acyclic, linear or branched
substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl moiety;

Rp is, independently for each occurrence, hydrogen; halogen; -ORg’; -
SRe»; -N(Rg)2; -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-; -SRp’; -N(R p)2; -
C(O)ORp’; -C(O)Rp’; -CONHRg-; -O(C=0)Rp; -O(C=0)ORp; -
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122 WD 2005/ 084222 PCT/ US2005/ 006051 purified by
preparative TLC (CH2C12/ MeCH = 100:8) to give

wdizoestogyd2an ne (15.6 ng, 26.6 nol, 93% as a eqrmsk@smo60s1

powder. -NS N OOpH F3CO0O OH 5 MD 24 -49.9 (c
0.74, CHC13); IR (film v 3424, 2974, 1729, 1689,
1468 1318, 1247, 1169, 1112, 754 cnil; 1H NMR (400

1. 23 %X&QR% é% @})ohcjacétgl ()?’E'!Sch‘é’m il%y“?%amé% dr branched

2. 24- utBgtuted-hr lrmubﬂltuted éhphatlcdd:terda*hphﬁtﬂ,,arﬁ 6r ldtdrparyl moiety;

2.49 (1H, 1=, 15, 2.55-2.6
i ncl uéli ng %ﬂ)‘s m‘?pé%‘%é‘ﬂ?‘for( Oﬁ‘iurreé‘c%@yé@&ens@allogfnsPRC’
(3H, SRe:2.92-3.06 (2H, in), 3.10 (1H, quintet, J= 10
6.8 Hz), '3.69-3.76 (1H, n), 4.25-4.34 (1H m), 4.33

( 2H, sl)T(Rcs)zAzC(@DQRct, -C() E-QQI)THRdS @?Cf@lﬂic HO(CFO)ORcr;

(T BRSO Sl ity vty e By

NVR ( BORCIMdZli S%%teﬁ)ahﬁhﬁlc llgrl Sor hétz:r(%yllg%tﬁ)nall?guli’stltuted
28.8, 30.9, 39.6, 39.6, 45

71. 7, With ome oy moge ofiiygirpgen; hajogen; @B4 5SRqy; -NRECEP)QR ;s -

[2343 5?@%% ?‘7018"?&1%’3‘30%@])1*3%@ O OB RREEE0IRe INT, Nk

157. 2¢yclic@eéral; 22 8ydic drB¥mlicEShear 6ab@dcHed substituted or unsubstituted
C29H42F3N205S [ MtH+] 580.2, found 580,2. Melting

poi nt élpfeaﬁw%ﬁﬁl%tlwﬂ pidetoreaylmoity;zed, but

B0 b4 & rp ot Gioaet A Gl ottt 183 edn haboghn: o -

PCT/ USRGHO5/ 006051

-N(R p’)2; -C(O)ORp; -C(O)R p; -CONHR pr; -O(C=0)Rp’; -O(C=0)ORyy; -
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; -ORp; -SRp'; -N(R p*)2; -C(O)ORp; -C(O)R p; -
CONHR p; -O(C=0O)Rp; -O(C=0)ORp; -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

wherein any two of Ra, R, Rc or Rp taken together may form a cyclic
moiety and may be linked through an oxygen, sulfur, carbon or nitrogen atom,
or any two adjacent groups Ra, Rg, Re, or Rp, taken together, may form a 3-6-
membered substituted or unsubstituted aliphatic, heteroaliphatic, aryl or
heteroaryl ring;

wherein each occurrence of R, Rp, Re» and Ry is independently
hydrogen; a protecting group; a linear or branched, substituted or unsubstituted,
cyclic or acyclic, aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl,
arylalkenyl, arylalkynyl, arylalkenyl, arylalkynyl, or heteroarylalkyl,
heteroarylalkenyl, or heteroarylalliynyl moiety; and pharmaceutically

acceptable derivatives thereof.
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Caims Wiat is clainmed is: 5 1. A conpound of the
formula: R/ HXOOR AB \-C DOOR wherein R

woodsdsngen or | ower alkyl; 10 R2 is a substi poras2@6/006051

unsubstituted aryl, heteroaryl, arylalkyl, or
het eroaryl al kyl noiety; R5 and R6 are each _
i ndependently hydrogen or a protecting group; X is 0,
2, C(Ridodpodhd MRhe ryfagf1gi N each occurrence of R7 is
i ndependently hydrogen or |ower alkyl; 15 A-B
represents CRA=CRB-, RB)2-, or -CC; GCD
represents -CRCR RC) 2 C(RD)2-, or -C=C;
wherei n each occurre (S 4 dently
hydr ogen; hal ogen; - ORA ; @Rs - C(O) ORA' ;
-C(ORA; -CONHRA'; -Q(C=O RAI- O ORA'
-NRA>(C=O RA'; N3; N2RA"; cyclic acetal;
acyclic, 20 linear or br anﬁ(iglal [

e

het eroal i phatic, aryl, or

or-cyclic or

-ORA>; -SRA'; -N(RA')2; - C(O
- CONHRA' ; O(C—O)RA> O(C—O)OR’A>; 5 C=0 RA>; N3;
N2R A’ ; cycl ic acetal; or cyclic acyclic, linear or
branched substituted or unsubstituted aliphatic,
heteroal i phatic, aryl, or heteroaryl noiety; 25 RBis,
\'tme}emendently for each occurrence, hydrogen; hal ogen;
- SRB> _N(RB'RI O(RB" -C(O RB';
C(]\II—KZBS B CR)RBS: R7, h; occiuRBree R RRS indépendently
(%gé cet al; or cycl ic or acyclic, linear '

@%ﬁfﬁ%ancg aa1ﬁ| phatic, heteroaliphatic, ar yI , or

het ervay @lor Spptionally substituted with one or nore

of hydrogen; hal ogen -ORB,; -SRB'; -N(RB')2; 30
C( o) c&asm% Re@ragacbsn ep@@maﬂsilydm@@maq PRtectinge@n@) ORB>;

12 4Rg is independently hydrogen, halogen, ORg, -SRg, -N(Rg),, ~-CZ3, -CHZ,, -
CH,Z, where Z is F, Br, Cl, I, ORp-, NHRp:, N(Rp’ )2, or SRg’; -(CV2),OR, -
(CV2)aN(Ro)2, -(CV2)aSRo, -(C=0)Ry, -O(C=0)Ry, -(C=0)ORy, -O(C=0)ORg;-
NH(C=0)Ry, -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, -ORy, -SRy, -N(Ry),, -
(CV2)iORy, -(CV2):N(Ro)2, -(CV2)uSRy, -(C=O)Rs, -O(C=0)Ry, ~(C=0)ORy, -
O(C=0)ORg;-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, halo gen, 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;
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WD 2005/ 084222 PCT/ US2005/ 006051 NRB>(C=O RB'; N3;

N2RB' ; cyclic acetal; or cyclic or acyclic, linear or
wonersoisext2 substituted or unsubstituted ali phaPCT/US2005/006051

het eroal i phatic, aryl, or heteroaryl moiety; RC s,

independently for each occurrence, hydr ogen; hal ogen;

-ORC; - SRc'; 5 N(RC)2 -C(O ORc' ; C(O)Rc

- CONHR. f;r@ ABs'.(C=0) Re'
N3; Rﬁreprgyc i c acet af @@9? %’5&3)26 oracyclic, | near

or bEancémdsealsi @R@FC&D h@(lédf)@a](Rphatar eC=aryl, or
het er oar yl tion substifuted wth one
of hydr oé eﬁvhe o g Xur e o% i{spﬁjndepem(:l@t& }QIrogen, ﬁaﬁogen -

C( o) QR%R’E:SRA C(@;a? &c@@NHR @(%R RQ( %@Iﬁm, “O(C=O)Ry; -

- NR
ac et aD(Cﬁ@)Ql&xt rN,RmeééW i Ni3; NszﬁaIYchw admteﬂmm@fdhc or acyclic,

v o A BBt AR, BB B G deirores pionatty
| ndepﬁﬂ{éﬁ%‘gg’wﬁpbn@mho&%f O?ﬂ%ﬁ hallb’géﬁogﬁ% R, OURIR 4 )n; -

RD
CO\lI—ﬁ(S'))ORC(@i@)é?& %ON(HB:@) @(@~O)R15 QE{EF@I&IQR»

o br SRa GO FRAVRA Bl et pf et TR ARRHS: el S branched

het er mﬁﬂuted(lﬁtdn@lﬂa’sh{ulecﬁalfiﬁlhhé eReoaMphiti A8/1 Wr hetBéLyl moiety:
of hydr ogen hal ogen; -ORD>; -SRD ; de f)'ﬁg] Y ok

-C(O) ORD ; Rs @( @qqgendentljchmqﬁ{,jl occuqe Rb’ogen halogen; -ORp; -
C= RD~, ; C et al ;
o? %ﬁaé Al 5?@/%@@% Cgr ’i’ > branchetr 'gjlgggpi)][%%?'eg

or u n@((bs(t))(DRlﬁ PINRH(GHO)RRIN:E N R 8¢ ey@Rl deplaBlor eycliY oflacyclic,
or wherein any two of RA,, RB, RC

h
8£ Re ﬂfg&g S% T %i‘?fl%yh?témlﬁhaéVch or h@fﬁ&ayylmimma@y
be |1 fisethtddaHohes rﬂ&%%?ﬂgcci]ﬁgleﬁ Lf'{alo&%oh Rk -gRﬁB-N%’?’)Z’ -

nitr ogen atom or any two

or RIZC(CD)é)Rm C@@ﬁtﬂaacomﬁw wm%omaﬁ ~O(ErORORS); -

subst .t ut tituted aliphatig

het er]ggp |(§ﬁ981£1t ByCY9HC ﬁ"é’rttaéf ‘E’)‘a‘-‘ryﬂlc PY 33" cliyhiwed; gf branched
each Qﬁ%[e@rlﬁ%nﬁfbs&ﬁted i, ﬁatch?letef’Jb(ﬁ Rlic, b1, or 1 heteroaryl moiety;
i ndependent |y hydrogen; pr ot ect nB group; ¥ ’
or br anchel iss iidlspéndant&dfon reamlmhsrendwhﬁﬁpgen; Yalogen;6OR; -
acycl$1§ al i phatic, heteroaliphatic, aryl, heteroaryl,
aryl a 9# aryl al kenyl aryl al kynyl , ar yI al kenyl ,

g: y:ﬁet er oar ’-Icgcl) et er(%r(?l)gltcal élc’gl)lrll\{:}ﬂagar maceut | %:llalékégﬁ)@Rc ’
acceptdbt (&—@Rc\z éb{b{e& ct hyg?illé@petah %5 cyclic or acyclic, 11near or
branched aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted
with one or more of hydrogen; halogen; -OR¢’; -SRc; -N(R ¢)2; -C(O)ORe; -
C(O)R ¢; -CONHR ¢; -O(C=0O)Rc’; -O(C=0)ORc; -NR(C=0)Rc>; N3; NaRc;
cyclic acetal; or cyclic or acyclic, linear or branched substituted or unsubstituted
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety;
Rp is, independently for each occurrence, hydrogen; halogen; -ORp; -
SRp’;
-N(R p’)2; -C(O)ORp; -C(O)R p; -CONHR pr; ~O(C=0)Rpy; -O(C=0)ORp; -
NRp(C=0)Rpr; N3; NoR v cyclic acetal; or cyclic or acyclic, linear or branched

aliphatic, heteroaliphatic, aryl, or heteroaryl, optionally substituted with one or
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WO 2005/ 084222 PCT/ US2005/ 006051 2. A conpound of the
formula: RB-(~ N~ XOOR \ A B~C uO O

wohers@si2d X is 0, S, C(R7)2, or NR7, wherein eathis2005/006051

occurrence of R7 is independently hydrogen or | ower
al kyl; YisOorS; R5 and R6 are each independently
hydrogen or a protecting group; R8 is independently

hydr 9858 of fph0RGN hatoe, - OTGRASRO NI 83, @@LDRDQH@ZO)RD,

10 CH2 wher e i s

N( RE GQNH&D 8@3€=0>Rﬁv2®<0=@§@1%n, PBCTIQReY Ns; NoR s eyelic

'%7 C_ O) @9@@5& Su%tg%si Nhﬁgsubstltuted

cycl | o Héitl@ﬁé‘t@fdaﬁphalticn@@[ o@metbf@mhﬁaetyabf phatl c,
het er oaI [ pﬁatl c, aryl, heteroaryl yl al k

het er oar yIviesin anpitee P RapR.dhzd %@Stqgﬁé@b@aﬁ@ﬁl a cyclic

?RI((E R&gl%lng,l’a%g aé{%e; ﬁ%gs[m%%%g% 8%‘?%3) Sél%? g}%ﬁ%é&étrogen atom,

(C(—(arﬁ)ﬁ y twéaGatdniR@roups BaORERR:, or RY( ke G@@thef , may form a 3-6-
- NH( C=0O) RO, -NHC—O C=O)NHR9, or a c i,c or

acy clembgted s 1th§¢3 Wr%%‘?ﬁ‘fﬁ&“e‘ilﬂn\{ﬂﬂha fi. hetstogiphatic, aryl or
unsuqféttér[)#g,lelqlgl i phatic, heteroaliphatic, aryl,

het eroary ’yl al kyl , or heteroaryl al kyI noi ety,
wher ei n eaglereibeach ecoverende GTR A SRy nﬂ@medd@ntsl ipdependently

hydrogen; a protecti . lig,.
1Y oot dnpech: Mcueung Stml bk b srnghdbuf R g stbsituted
al i phatfi€or a TR hétlt Aktefoalififiafic; ar9l, eRkGhPahMlalkyl,

noi et or an epo [ one, esoxyepot hi | one or

anal czgyﬂakkehjﬂe algfilfﬂl;(yrgfl,mjflyﬂxenyl atabipimyt oaheteroarylalkyl,
phot oaf fi ni beI wher ei n each
occurheé‘?ﬂ%@ytﬁ‘xke‘w thﬁta %k W%Wﬂr@ﬁgn, hal ogen,

;ﬂwﬁgaaifmanytA&b&mﬁ%&%ﬁkmﬁ@rno or protected
ydr oxy thio or am no; each occurrence oft is 25

i ndependently 0, 1 or 2; and each occurrence of nis
4 ndepgndent | ¥ind of Yaim 2, wherein A-B is —CH=C(Rp)-.

0

Rs
4, The compound of claim 2, wherein A-B is /LX< .

5. The compdund of claim 2 wherein Rp is methyl.
6. The compound of claim 2 wherein Rg is —CF3.
7. The compound of claim 2, 3, or 4, wherein Rg is methyl.

8. The compound of claim 2, 3, or 4, wherein Rg is ~CH,OH.

9. The compound of claim 2, 3, or 4, wherein Rg is —CH,NH,.
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126 WD 2005/ 084222 PCT/ US2005/ 006051 A-B represents

CRA=CRB-, C(RA)2-C(RB)2-, or -C=C-; CDrepresents
WOCRES8R22, -C(Rc)2-C(RD)2-, or -C=C; wherei npeaai$2005/006051

occurrence of RA is independently hydrogen; hal ogen; -

ORA,; -SRA; -N(RA")2; -C(OOCRA; -C(ORA; -CONHRA';

- CCORA; 5 QC0)ORA ; -NRAS(CCORA ; N3; N2R A';

cyclic acetal; or cyclic or acyclic, lm

ran BQ?S teroal [ r 7

?et eﬁtgg%ﬁ’&) j'ioc(ril%ln{%} ﬁgg%’s‘%’?%}gi?e%])w@t h one or Whergmz '
;fs, NR}[ @JQ@Q‘RZ)JW a}hegaemRz 1§R‘§IOgen$H%Aogen- N(vFérA):ﬂ, or lower alkyl

C(COORA'; -C(ORA; -CONHRA' ; -QCO)RA; - COORA ;

- NRA (C—O)RA N3 N2R A’ ; cycllc acetal or cyclic

ra I ubstituted or
gnsu?sﬁtglc?gl o%ﬂd“f@%ﬁgﬂ(g ge{}lg?&%?&ghatl c, aryl, or

5 heteroaryl nmoiety; RBis, i ndependent ly for each

ccu ence, en; aI - ., - SRB>;
18N( RBE' fomP@(“éj@?@%@ 1& 121-5 HRB' ; - Q(C=0) RB>; -
O COORB=; -NRB>(C=O RB'; N3; N2RB'; cyclic acetal;
or cyclic or acyclic, linear or branched al i phati c,
18et eflbalcbmipatidof Aaiyl 10,ovhehadn Erioék.yl , optional ly 15
substituted wth one or nore of hydrogen; hal ogen;
-ORB, ; -SRB -N(RB)2; - C(OORB C(O)RB CONHRB' ;
10 12 CHi) ?ou&(@c@lm wherd¥RB i €SO RB'; N3; N2R B';
cyclic ace or cycllc or acyclic, li near or
branched substituted or unsubstituted aliphatic,
heteroal i phatic, aryl, or heteroaryl noiety— RCis,
i ndependently for each occurrence, hydrogen; | hal ogen;
150Rc The co@Pontof claid & 3; ‘of 2) whesti)ORCis — R-0or;
- c>; -(XC:O)Rc'; -(COORc> -NRc' (C=ORc';
I\Bi ER c'; cyclic acetal; or cyclic or acyclic,
[ wh@treﬁf‘z' ed, /INRA o ICqR, PekRdreial R 08 ab iogedMalogen,
or heter oaryl Ftl onal | y substltut ed W|th one or
lonwerencpk, Ohlmf‘febgléibf hal ogen; -ORc'; -SRc'; -N(R¢')2;
-C(OORc'"; 25 C(ORCc'; -CONHR c'; -CXC:O)RC';
-Q(C=0 CRC>; -NRc' (C=0O Rc' ; N3; N2Rc'; cyclic acetal;
18 CYMkicom@buCyfdidign 13,iwieadin @ris HANched substituted

or unsubstituted aliphatic, heteroaliphatic, aryl, or
heteroaryl noiety; RDis, i ndependent ly for each

S e AN
_Q({C=O) ORD>; - NRD (C=ORD : N3: N2R D : cyclic

acetal; or cyclic or acycllc | i hear or branched
20 18, The compoiind of claim 2, wherein'Y 1s S.

15

19.  The compound of claim 2, wherein Y is O.

20.  The compound of claim 2, 3, or 4, wherein C-D is —C(R¢)2-C(Rp)2-.
25
21. The compound of claim 20, wherein each occurrence of R¢ and Rp is selected

from the group consisting of hydrogen, lower akyl, hydroxyl, halogen, or lower alkoxy.

22. The compound of claim 20, wherein each occurrence of R¢ and Rp is selected
30 from the group consisting of hydrogen and methyl.
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al i phatic, heteroaliphatic, aryl, or heteroaryl,
optionally substituted with one or 127 WO 2005/ 084222
wOCHs820205/ 006051 nore of hydrogen; hal ogen; P€ORIS2005/006051

-SRD>; -N(RD' )2; -C(OORD; -C(ORD ; - CONHRD ;
-QCORD; -QCOORD; -NRD (CCORD ; N3; N2RD ;
cyclic acetal; or cyclic or acyclic, linear or

branched substituted or unsubstituted aliphatic,

het eroal i phatic, aryl, or heteroaryl noiety; or 5 |

A8ner eThe comypound ob¢laia20.Reherig egeh Rp it syl enskeach &p ipray

farma cyclic noiety and nay be |inked through an

QY ; sulfur, carbon or nitrogen atom or any two

adj acent groups RA, RB, RC, or RD, taken together, nay

forma 3-6- nenbered substituted or unsubstit teolh .
5  24.i phbag eomppaind obslaimp R8s Whereigrgaph Be 1%@(@9%@;?5 ea¢hBp is

Iﬁglgperein each occurrence of RA', RB', RC, and RD, is

8 pendently hydrogen; a protecting group; a linear
or branched, substituted or unsubstituted, cyclic or

acyclic, aliphatic, . heterpaljphatjc, aryl, heteroaryl, .
Zryl aTIP\“y‘FQmP%IPQI‘)gP]I@gﬂ?bz WhsTo A e ,hyg#%w%ﬁlvffeﬁv othef Reis
Akylpl kKynyl, or heteroarylalkyl, heteroarylal kenyl,

or heteroaryl al kynyl noiety; and 15 pharmaceutically
10 acceptable derivatives thereof. 3. The conpound of

[ , Wh [ -B i,s - C(RB)s.. .0.R T .
Formo e Ui 2 Ay R e rsis g s ect and s s e
19&h?iai”12 wherein RBis nethyl. 6. The conpound of

claim2 wherein RBis -CF3. 25 7. The conpound of
claim2, 3, or 4, wherein R8 is nethyl. 8. The

TR b i P s A R e

-CH2NH2. 30 128 WDS2Q05/ 084222 PCT/ US2005/ 006051 z

10. The conpoqm¢4¥<cl im2| 3, or 4, wherein CGDis ,
wherein Z is \N o]

0
S
S

H

15

28.  The compound of claim 1 selected from the group consisting of formulae:
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0, S, NRZ, or C(Rz)2, wherein RZ is hydrogen, hal ogen,

| ower acyl, or lower alkyl. 11. The conpound of claim
woQposvusenein Z is NH 5 12. The conpound of cl acmuk005/006051

wherein Z is CH2. 13. The conpound of claim 10,

wherein Zis 0. 10 14. The conpound of claim 10,

wherein Zis'S. z 15. The conpound of claim?2, 3, or

4, wherein CGDis z wherein Zis 0, S, NRZ, or
C(RZ) 2, wher ejzn i's
or lower alkyl. 1

| ower acyl,
wherein Zis NH 17.

Of chgi m 15, “wherin

Zis CH2. 20 18. The compoung ¢l aigh 2, wherein Y
is S 19. The conpound of 4 Yis 0. 20
The conpound of cl ai B3@ «Kh CDis
-C(RC)2-C(RD)2-- 25 21. Th chai m 20,
wher ei n each occurrence of RD I\s sel ected from

selected 30 fromthe group consisting of h? ogen and
methyl. 129 WO 200 PCT/ US2005/ 006051 23. The
conmpound of cl ge , in each Rc is nethyl and
each RD is hydrogeN, gpoyond of claim 20,
wherein each Rc is hydrog&n ang eac

hydrogen and the other Rc i 4
conpound of cl ai m 20, Hyrer€i n one RD i s Xydrogen and
the other RDis nethyl.

29.  The compound of claim 1 selected from the group consisting of formulae:
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27. The conpound of claim 1l selected fromthe group
consisting of fornmulae: S Me-(~1 OO NSOH F3C/ O
wOlhdsmsand S Me-< OO _OH F3C O OH 28. Thercwomseasdocost

of claim1l selected fromthe group consisting of

formul ae: 130 WO 2005/ 084222 PCT/ US2005/ 006051 S

Me--~~ NOO;OH HCO OHand S M-< OO'OH H3C/

O OH 29. The conp of claim1l selected fromthe

group consi st jsg

and

30.  The compound of claim 1 selected from the group consisting of formulae:
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131, WD 2005/084222 PCT/ US2005/ 006051 ~S Me---<~ OO
SOH OF3C O HHand ~S Me-(~00 _OH OF3CO ™
wBQooskise22¢conmpound of claim 1l selected from t heprPgraispoos/ 006051
consi sting of fornmulae: 132 WD 2005/084222
PCT/ US2005/ 006051 Me--< OO SOH O M O OHand -~S
Me--\ | OO
S

Me—<\

and

31.  The compound of claim 1 selected from the group consisting of formulae:
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NOH OM O OH 31. The conpound of claim1l selected
fromthe group consisting of fornulae: 133 WO

woQ0EE/ 382222 PCT/ US2005/ 006051 S HOH2GC- ~\ _ OHpCNUS2605/006051
F3C/ O OHS HORCG{~NOOOH F3C/ O OHS
HOH2C--\ NO 0 SOH 0 F3C O OH H and

134



/'S HOH2C-\ 0 0 SCH 0 F3C O OH 134 WD 2005/ 084222

PCT/ US2005/ 006051 32. The conpound of claim1l
weebesaisext2f rom t he group consi sting of fornmul aeCTMS2608/006051
NI OOl / OOOHOH O OHOH O HOHZC -/ O HOH=C~- N
NOO OHOH OOOHO™H NOOOO OHOH o OOH ™M
NOOOO OHOHF2CF3C OO OHO™H S /0O H2NHC~

F2NH2The edthpoudd-of ClainN delédte@ from the group consisting of formulae:
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OHOH OO OH OH 135
0001l OO0 SOHoff
wolehid@s422Dl / OO N/ O
OH O H -<s NOO f

OHOH s o H2NH2C--\ H3NH2C~ N O N

WD 2005/ 084222 PCT/ US2005/ 006051
0 O HOH2C----<
OHOH OO 0 O COH ofPtT/US2008006051
f 00 FBCF3C 0O
O OH™
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WD 2005/ 084222 PCT/ US2005/ 006051 s o

6 0
SOHOH F3C/ FBC OO OHOH s OHOHc--<
2?2 NOOOOHOH RF3CF3C OO0 OHOH 8CD/US2005/006051
000 OHOH OF3CF3C 0 O off

00 HOHOO F3CF3C OO OHOH
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137 WD 2005/ 084222 PCT/ US2005/ 006051 0O HOHzC-v- (\
HOHZC ~ 0 NOOO off HFaC/ FCC HNHN OO OH O
woOl2005/080220 N O O off off FCC/ F3C HN HN 0 @crtaistooSioheost
138 WO 2005/ 084222 PCT/ US2005/006051 S o --< o o0 Oo
OHOH /' / HNHNOO OHOH OHONG|I HOH22C- NOOO

O OHOH HNHN OO
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HOH S\ O\ / OO OHOH OOHNHN OO OHOHSO

/| 0000 HOMHFCCFC OO OHOH s o H2NHC -/
wolaEA84222N 0 O NO O OH OH O O OH OH 33. A PCT/US2005/006051

pharmaceuti cal conposition for the treatnent of cancer

conprising a conpound of claim1l and a

phar maceutically acceptable excipient. 5 139 WO

2005/ 084222

conpositi

35. The phar nfce

conprising Crenoph

phar maceut i cal

conmpound is suspe

phar maceuti cal contfy

33. A pharmaceutical composition for the treatment of cancer comprising a

compound of claim 1 and a pharmaceutically acceptable excipient.
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38. A pharmaceutical conposition for the treatnent of
cancer conprising: a therapeutically effective anpunt

woho@/sorzpound of claim 1, or pharmaceuti cal | CT/US2005/006051

acceptabl e salts thereof; and 15 a pharnmaceutically
acceptable carrier or diluent, wherein the
therapeutically effective anobunt of the conpound is an
a#ountThe phidrbiacé@iehl dodn dﬁ@itio‘!‘ﬁff cahaul3 ﬂﬂﬁ&%oﬁﬂ)rﬁﬁ%@rel‘h@ hor.
ng conpound per kg bo wei ght of a subject R
pharnaceutlcal conposition for the treatnent of cancer

npr . clalim1; a . .
ﬁar malrge R cae\lic ﬁ? acce ogi’ﬂoé 02)% ﬁlrﬁ}i3gﬁ?gh%hcgplé)flﬁlnlgh%eln°phor and
ﬂhmmﬁaceutlcal conposition is suitable for ora
adm nistration to a subject. 25 40. A pharnaceutica
conposition for the treatnent of cancer conprising a
npo qu
o o e o o L 3 P s TR
swpm&bﬂénﬂdﬂhmnmmhaﬂmmnistratlon to a subject 30 41.
The pharnmaceuti cal conpostion of claim40, wherein R8
is -CH2OH. 140 WD 2005/ 084222 PCT/ US2005/ 006051 42.
e [ I
?-2 ) phras ﬁﬁé%ﬁl%éd’ﬁ%l éb?dﬂ%@ftloh g@ldﬁl‘h 38 al?@rrr;égrél i‘ﬁﬁg%ﬁ'&dﬁﬁonal
aq@wagmm of clai m40 V\herel n C—D is -CHCH, 5
wherein the double bond is in the trans configuration.
44. The pharnmaceuti cal conposition of claim 40,
yer eAphaifaceiRg I B O
NSO gasenttt %]ﬁ;lpd)s.ﬁmsrH for Elﬁeatrr %‘3@?&5&8 aer oEErrpiﬁgrsl?ﬁ? on
of cl &thﬁ‘@@u’ﬂwlie' reffectiteramauntpbs compouridsofictaim 1, or

pharmaceutically acceptable salts thereof; and

a pharmaceutically acceptable carrier or diluent,
wherein the therapeutically effective amount of the compound is an amount
sufficient to deliver about 0.001 to about 40 mg compound per kg body weight of a

subject.

39. A pharmaceutical composition for the treatment of cancer comprising a
compound of claim 1; and
a pharmaceutically acceptable excipient; wherein the pharmaceutical

composition is suitable for oral administration to a subject.
40. A pharmaceutical composition for the treatment of cancer comprising a
compound of claim 2; and

a pharmaceutically acceptable excipient; wherein the pharmaceutical

composition is suitable for oral administration to a subject.

41.  The pharmaceutical compostion of claim 40, wherein Rg is —-CH,OH.
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solid form 46. The pharmaceutical conposition of
cl aim 40, wherein the conpositionis in 15 liquid
woOanowos432 A nmet hod of treating cancer conpri SPOWUS2005/006051
adm nistering a therapeutically effective anount of a
conmpound of claiml1l to a subject in need thereof. 20
48. The nethod of claim47, wherein the
4pher dihe phino@ckytical f@nposittorasfindaim 41, whiemin RgapelH#,,i-€H,F, or —
C%{; anmount sufficient to deliver about 0.001 ng to
out 40 ng conmpound per kg body weight. 141 WO
2005/ 084222 PCT/ US2005/ 006051 49. The nethod of claim
47, wherein the therapeutically effective anount of
48he Thephaurdeutsaheompasitiin ¢fiddiincd0e mthetein Gel iis-eCHalbbiiy

.1, t ut . 25. onmpound per kg body weight. 5
toihelonBlE Wd ¥ s FEPCSRErBthior Ui ng
adm nistering orally a therapeutically effective
amount of a conmpound of fornmula: H3C" I OO N _OH
4#3C AHe pharmaceutizrabcdnpesitiaomoimdaio 40;evhersin the@ogpounrd is of the
fmet hod of preparing a conpound of fornmula: Rl R2 Fi X
?51% Rg O ORS wherein R is hydrogen or | ower
al kyl ; S

H30—<\

45.  The pharmaceutical composition of claim 40, wherein the composition is in

solid form.

46.  The pharmaceutical composition of claim 40, wherein the composition is in

liquid form.

47. A method of treating cancer comprising:
administering a therapeutically effective amount of a compound of claim 1 to a

subject in need thereof.
48. The method of claim 47, 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.
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R2 is a substituted or unsubstituted aryl, heteroaryl,

aryl al kyl, or heteroarylal kyl 15 noiety; R5 and R6
weanesaaeh2i ndependent |y hydrogen or a protecti RgT@IS2005/006051

Xis 0, S, C(R7)2, or NR7, wherein each occurrence of

R7 is independently hydrogen or |ower alkyl; and RB

i's, independently for each occurrence, hydrogen;

Al og%?hmneﬂﬁﬂ,o;f claBRR7, whein ¢ BRrpeutiedDy3efiecEid 2mount of the
- CH2Y. ere Yis .Br, , |,. ORB,, NHRB', N(RB') 2,
BIIPRYRE 1S an @@@B&Cl@n&&fﬁgey b s o awgym?qmpound
&Xl@qﬁhg%%i'ht. 142 WD 2005/ 084222 PCT/ US2005/ 006051
RIRB‘ (C= )RBg>; N3; N2RB'; cyclic acetal; or cyclic or
acyclic, linear or branched aliphatic,

terqal iphatic, .aryl  or heteroaryl, optionally
g(gbst?‘trﬂ?tg%(?%?%tlgﬁga%?erﬁBIF‘Bn?iflg' hydr ogen; hal ogen;
- ORB, admibREring-oNIRB Idrape @i AIRB cetive i RBof a © 6
_ O(C=O RB : '-Q@B%O?B'p;e SNRE (2O R ING! 2 RpRRy i of
fog@plac acetal ; or cyclic or 5 acyclic, |inear or
branched substituted gr unsubstituted aliphatic,

het er oal i phat i aryy, r heteroaryl noiety; or is an
epot hi | one, de@%&@ep thJ or aBangﬁes t hereof; or
is a polymer; carbohNdrates atNgArt y | abel ; or
radi ol abel ; wherein each occurrgnce gf éég IS

i ndependent|y hydrogen; a pr [ up; a linear
or branched, substitut cyclic or
acyclic, aliphatic, heté&Foa
heteroaryl, arylal kyl, 10 ar
het er oaryl al kyl , heteroaryl al ke
het eroaryl al kynyl noiety;: iso
the formula: RL R2 Fi X 0 OR6 5 in the
presence of a nmetal and a reduci ng®agent. 15 52. The
toRtsobdciah nebdiherpE, Wherein the nmetal is a transition
metal. 53. The nethod of claimb51, wherein the netal
is palladium 20 54. The nethod of claim51, wherein

dihe T RAGHAbrIG M ink S SRISEEE T fklal e 9r ouP

yialkynyl,

Oconpound of

wherein R; is hydrogen or lower alkyl;

Ry is a substituted or unsubstituted aryl, heteroaryl, arylalkyl, or heteroarylalkyl
moiety;

Rs and R are each independently hydrogen or a protecting group;

X is O, S, C(R7)z, or NRy, wherein each occurrence of Ry is independently
hydrogen or lower alkyl; and

Rg is, independently for each occurrence, hydrogen; halogen; -ORg; -SRp';
-NR p)2; -CY3, -CHY>, -CH,Y, where Y is F, Br, Cl, I, ORp:, NHRp>, N(Rg:),, or
SRp’; -C(O)ORp’; -C(O)R p’; -CONHR p’; -O(C=0)Rp’; -O(C=0)ORg'; -
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consi sting of Li AlH4, NaBH4, and NaBH3CN. 55. A nethod

of preparing a conpound of formula: RL R2 Fi X 0 OR6
weBo@/0s@R22> 143 WO 2005/ 084222 PCT/ US2005/ 0060B¢T/US2005/006051

wherein Rl is hydrogen or lower alkyl; R2 is a

substituted or unsubstituted aryl, heteroaryl,

aryl alkyl, or heteroarylalkyl npiety; R5 and R6 are

NRe(CFHO)Repahd dhRIpy cyyldub' agtl (mrcyaliqommicgdid iiigezgrom bpgnchedX
is. 0, S, 7)) 2, wher.ei n e nc f RY
AiBhilicy BoerubARTtr. S BEiSFAE PiGATEFR Rt fRaS: ol thore of

HyQRERR ey Oy FAGH SERUNL SOOI O s CODEPaTR; -
OE=O)RBr, -0 O)QRMRBNH:QBRB NGRELR 2 cpelic 4RBL O CydRRT

Rk ooy ap ranghed R O po R SRRk hat, Helproatiphagie,

Fh¥ekdtyl thdie8Abr f%ran ’ﬂﬁltiﬁé1 de8dxtyRpathiléne, or analo%ues thereof; or is
heteroa¥|phat|c het eroaryl, optional

esp,(ﬂgmﬁm mebdhydraﬂa, MOé;fﬁnm) labelypr rqdydaby@e.ﬁhemlme@g}eﬁecurrence of
RB &i @@@egggnﬂyw&ﬁ&%n&go eo %%gzue_ %ﬁéﬁ or ,%an%%!ng%tftuted or

nkGbstiguted Y alc ortdcyENE lalifhafic, haéissllipBatid, afidHetdbaryl, arylalkyl,
branched substitufed or unsubstituted ali phati c,

amha&qenﬂt pytedleynyl, hetsyoarylalybheteseasyleiepyls %h@@ryarywkynsﬂ
f ot hi | one, desoxyepot hil one, or anal ogues t hereof;
a polyner; carbohydrate; photoaffinity |abel;
or r sigbrabhies a copo@idofehsforpabir rence of RB' s
i ndependent|y hydrogen; a Qrotectlng group; a linear
or branched, substltutedlg,lﬂunsqpstltuted cyclic or

acyclic, allphatlc h tP 5 aryl ,
heteroaryl, arylal kyl, , arylalkynyl,
heteroarylalkyl, het er W or

het er oaryl al kynyl 20
the formula: Rl R2

g a compound of

in the presence of a metal and a reducing agent.

52.  The method of claim 51, wherein the metal is a transition metal.

53.  The method of claim 51, wherein the metal is palladium.

54,  The method of claim 51, wherein the reducing agent is selected from the group
consisting of LiAlH4, NaBH4, and NaBH;CN.

55. A method of preparing a compound of formula:
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OR6 RB O ORS wth a carbene or carbenoid reagent.
25 56. The nethod of claimb55, wherein the carbene is
wOHlRi§A84221 44 PCT/US2005/006051

wherein R; is hydrogen or lower alkyl;

R, is a substituted or unsubstituted aryl, heteroaryl, arylalkyl, or heteroarylalkyl
moiety;

Rs and Rg are each independently hydrogen or a protecting group;

5 Xis O, S, C(R7),, or NR7, wherein each occurrence of Ry is independently

hydrogen or lower alkyl; and

Rg is, independently for each occurrence, hydrogen; halogen; -ORp’; -SRp:;
N(R p")z; -CY3, -CHY, -CH,Y, where Y is F, Br, Cl, I, ORg;, NHRg:, N(Rp),, ot
SRg; -C(O)ORp:; -C(O)R ; -CONHR p:; -O(C=0)Rp-; -O(C=0)ORgp’; -

10 NRp(C=O)Rp:; N3; N2R 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 5°)2; -C(O)ORp>; -C(O)R p:; <CONHR p; -
O(C=0)Rp-; -O(C=0)ORg; -NRp(C=0)Rg-; N3; NoR 5’; cyclic acetal; or cyclic or
acyclic, linear or branched substituted or unsubstituted aliphatic, heteroaliphatic, aryl,

15  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

20  moiety;:

reacting a compound of the formula:

with a carbene or carbenoid reagent.

25 56. The method of claim 55, wherein the carbene is CH,No.
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