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WD 2008/ 010776 PCT/ S&007/000216 1 Aigial onycin D and
derivatives thereof Technical Field The present

w0 neosnii7o6 rel ates to Aigialonycin D, derivati p€BSG2007/000216

t hereof and synthesis of Aigialonycin D and

derivatives thereof. s Background of the Invention
Aigialonycin D (1) is a 14-nepnbered resorcinylic

macrol i des isolated fromthe rrari ne mangrove fungus

Ai gi al us parvus BCC5311. OHO O 'HO OH OH The

structure of i

convent i onaIA éﬁ'ﬂﬁﬁbgr al ﬂ‘%@dggtégﬁ}wgégﬁ@ﬁg ods and
single crystal X-ray diTdatmitdldrielshal yS| s after

der "I)ﬁat 'ess%gtllg ntI{gl rel&t&rthAl {alomaqnoﬂ' &é? 'Q(éréc}f 'and synthesis
ai gi'al Snyein ows not t ant unmour
adtigidiomycin(d mermatafepgiemof and 3.0g/mM against Vero

and KB. cells res ti- rralarlal
activity (I1C50: 6%&;%\‘811}%0???(3 g*‘%?la parum . The

bi olAdgialvatycinal d) moa 14angn@r®ng¢s¢rnmwl¢1 a@qo‘hdqs iselotedtirom the

'Bar iC %%b%t{'g’%gij%% %‘A@I}y gﬁ 319fskl ?ﬂzgz b: gl ogi cal

properties of aigialonmycin/D ¢lougled with its
structural features have
attractive target for, studies and

nmedi ci nal chemni cal exp Dratiof. To date, there are

three reported syntheses of aiUui oin D. Two of

these are lengthy with low o 1eraI bHyields. A third
synthesi s di scl osed a solid-phase synthesis 20

st r alleg ytriaure aofy |Aagmhsmcm D ans dncidagldy podedticadl atructural

I e oA AS ol B iR A ER U B DA, 1n
teinsseoff biolbgieal Wﬂﬁheﬁ@&loﬂl&CMIDfShwép tlott @ly pafept antituraeg activity

bI f t _
A SRR FbSRTg) Lhe? Oh KR DRERGHER) By o s
raaiamah aatigy (w”a'ﬁgﬁl@mm‘gmmtD”aﬁdcwmnpoﬂéntbia]ogicgl t@get of
SAEAYER TR A0 380 ATRANIS FHBILE SEGRRECTA paricular

ure, ins a ne
@DKl apil éﬁﬁK~aﬂtmawa’£hasc laiol'ngahPIOBWPh@ftalg;alpmﬁle 11 GOUPled with its
+ %Pe rolallS this tr%Qe t?(g'l'i)%ﬁl syﬁﬁ)‘eﬁ@studles
are cru0| al”'for the un st an ing of t mechani’sm of
mldwngnnﬁébhmcaleﬂplalﬁdo%t ructure activi ty rel ationship

( SAR, &ﬁéﬂ%&@ me%r&ogﬁél%oﬁﬁeggéf%ggyygﬁqglﬁwo of these are

lengthy with low overall yields. A third synthesis disclosed a solid-phase synthesis

strategy for aigialomycin D and analogues modified at the C5°-C6’ region whose
inhibition on certain kinases was found to be less potent than aigialomycin D itself. The
synthesis is difficult to scale up, and is capable of generating only limited analogues of
aigialomycin D.

In view of the promising biological activities of aigialomycin D and the potential to
discover more potent lead compounds from its parent structure, there remains a need to
develop a more efficient and practical total synthetic route to aigialomycin D, its
derivatives and analogues, which are crucial for the understanding of the mechanism of

biological action and structure activity relationship (SAR) studies.
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2 bject of the Invention It is an object of the
present invention to substantially overcone or at

wo e@siio7asrel i orate one or nore of the above PCT/SG2007/000216

di sadvantages. It is another object to at |east

partially satisfy the above need. 5 Summary of the
Invention In a first aspect ,of the invention there is
provi ded a process for naklﬁg compound’ 2: R O R9

R2Im RoRs 3 RR5 R4 Rs n - 2 R7 1o conprising
the step of cycI|S| d|e ORO RZ\ I RO

R3R5 R4 n gﬂ’ 8J%Y?PUQH| S an integer

fromi 4&p &lijectnoﬂ ﬂleopreienﬁﬂmteﬁﬁc&geci sﬁﬂismmﬂlljt @vékpoms oX 4t deast
0 or NRa erei r pr
apEpRie oBF O%O%PEW 2y iy P R G ShleiProdt R parianty
s%@;e%o@ﬁh@eﬁ ar e | ndependent ly, ORb, CI:( O Rb or

Rb, wherein ea Rb is thnﬂeggqﬁﬁ?tly hydr ogen, a

protecting group, HFFBﬂQ1?§ SUBLEMYU ed” phenyl or an

al kyd a figst @spectaff theeimseritionnhese isgmmovidedooproatss fer, m@Gngeompound
and R4 are, independently, hydrogen, halogen, nitro,
2cyano, SRS, N(R ,)2 or NC(ORC, wherein each Rc is,

i ndependent|y, hydrogen, a protecting group,

optionally substituted h I an al kyl group of

| ess than seven car bs.

wherein:

m is an integer from 1 to 4; n is O or an integer from 1 to 4;

X is O or NR, wherein R, is hydrogen, a protecting group, phenyl or an alkyl group of
less than seven carbon atoms

R; and Rs are, indepqndently, OR;, OC(O)R, or OCO,Rp, wherein each Ry is
independently hydrogen, a protecting group, optionally substituted phenyl or an alkyl
group of less than seven carbon atoms;

Rz and Ry are, independently, hydrogen, halogen, nitro, cyano, SR:, N(Rc)2 or NC(O)R,,
wherein each Rc is, independently, hydrogen, a protecting group, optionally substituted
phenyl or an alkyl group of less than seven carbon atoms;

------ ———represents either a single bond or a double bond or a triple bond, whereby if it is a
triple bond, Rs, R¢ and Ryp are all absent, and whereby, if it is a double bond bond, Rsis

absent, and, if it is a single bond, Rsis present;



------ represents either a single bond or a double bond

or atriple bond, whereby if it is a triple bond, R5,
w®eooan7R o are all absent, and whereby, if itPCEHSE@2007/000216

doubl e bond bond, R5 is 25 absent, and, if it is a

single bond, R5 is present; WO 2008/ 010776

PCT/ S&007/ 000216 3 whereby, if ------ is a single

bond, R 5 is a single bond, %) CH2, CF2, NRd or

NC(O Rd wherein Rd is hydrogen, phenyl or an al kyl

f.le th b t '
ThrttBg s kg PR B g eas DRG0 Gk (CFed B Bycoms
vtzR1£6érei§i31 RS & b&d}og@iéF ﬂmeﬁy? ooaxi ylkyl grm&pg;fd%thanfsieﬁ& dashoa kalm;s’;and Rs
v g SRGHe L hioted 100 b 5o QT Enaf ghnelEiiEn
vmetyébysmlﬁsdmwsr;gr lllais[ﬂ, mCCfflagHngab,F)Rﬂ—q&, @1 \OR.) or (OH, Ry
et er oar. a 0 r of | ess: ;
R T
Hptendaeyl} alky og agmﬁliulomalkyhnoibw,of tuss ORRAiye vdar?wreatomﬂ and R .
\r e, ndependen . Q yOkna ~ , n
1 =SSOSR Mt AR arOf 2 PRI IR R B0 1P
indupbatentdy,dryrogs or moarfiRhgriosp,ar si alkybotroeygldalkybgroupieach of less
|st3ms;0, CH2, CF2, NRh or NC(O Rh wherein

roup 1 '
N erh%/aﬁbroélgaen, phenyl or _an alkyl group of |ess than
seven carbon atons; and %’hs (H, RW, where R ,, is

hydr ogen, an al kyl group esshan 7 carbon atons,
an_ary) oyp,.or _a hetergaryl oup, Ri,0 | ro
10 %ﬁrlsaang’&gl?)%lgo“gr(lﬁ'rW &rBu p?w‘151'S a% ti/h%?r ghﬁ bﬁm% ?‘%gﬁgomh
Witer&ih Ry, & Hyldyogas, phe0 81 dni Myl igfoup off feesihan Sver catbane@oms and
he ition_may,be in either R or..S configuration or
e e e s biased & BB et o6 Posfet S 2088 %h ary
dredg arwilRgrapiliconp; may be used i-n the first aspect
ither, individyally or in any appropriate
i fimeror o AP ladehil *hh ofone 3 20 R1 0 RR99
15 dnd vherdii,1vhere RBerBRiio cRdality at @ poSith iR7conpolid 2 dr dibe 3A, the
}%rm%gg mFég bgfin (g{h%ln 013 .é C&E’x)é'ur%%oﬁa orda_x%%u:rgyf B3R ¥hind 5 configurations.
The following options may be used in the first aspect either individually or in’ any
appropriate combination..
Diene 3A may be diene 3:

20

The group Re of diene 3A may be a CH,C(=0) group.
The step of cyclising may be catalysed by a Grubbs catalyst or some other olefin
metathe‘sis. catalyst, for example a carbene complex, particularly a transition metal
25 carbene complex, or a ruthenivm complex. The catalyst may be an N-heterocyclic

carbene complex.
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The step of cyclising may be catal ysed by a G ubbs
catal yst or sone other olefin netathesis catalyst,

wo ovosexeEnpl e a carbene conpl ex, particul arly apcT/sG2007/000216
transition nmetal 25 carbene conplex, or a ruthenium
conpl ex. The catal yst may be an N-heterocyclic
carbene conpl ex. WD 2008/ 010776 PCT/ SG007/000216 - 4
The process nay conprise t hé step of maki ng di ene 3A

by coupling al kene I and amde Il: RLO R9 R2 X X

ImR3 X'j CH2Rlo o 7 111 5.

R, Thiy BioRess Tategpmpsis e.weoﬁé%é»ﬁ? ne %@%C"&leg Bd?e&ﬁﬁ and
aphidean al kyl group of 1 to 6 carbon atons. The step of
coupl i ng al kene | and amde Il may conprise lithiation

of the benzyli G )é ene group of alkene I (which is
ortho to the C(FO K gndup) .. The process may conprise

the step of P by coupling benzoic acid 4
with al kene 5’ ) OH R9 3 CHA
R4 5 The st o 'c@Uéﬁﬁng benzoi c am
may conprise a M tsunobu reacti orﬁ*x or 4so of her

ami de or ester forming reaction, for eX eRa DCC
coupling 15 reaction, a transesterifica ion reaction,
Rannd ®,dmeypéaeh,)isdgpendendy, el anairyl @uourf @Tamadk}d grayp ofid to 6 carbon

R TROLRL b GuliBle SNGE 1 g SRR RSy Mk iR 8RR b Hchenzytic

al kene 5

|ona abor
mleylme gmlpe)fhlkamal(mmhxsgﬂmjpﬁledﬂ(%bmm 2 so as to

2B A o Bt 31 bl B 3 o5 Uorup i benzoic acid 4

der [
with alkene 5:
Ry O
Ra OH Ro
4 Ry 5 M

The step of coupling benzoic acid 4 with alkene 5 may comprise a Mitsunobu
reaction or some other amide or ester forming reaction, for example a DCC coupling
reaction, a transesterification reaction, an acid catalysed esterification, formation of an
acid chloride followed by coupling with alkene 5 etc.

The process may additionally comprise elaboration of one or more functional
groups of compound 2 so as to make aigialomycin D or a derivative thereof. The

derivative may be:

Ry O By

wherein:
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R10R9 R Xm I RBRo R4 n ORz ORz, wherein:
WO 2008/ 010776 PCT/ S&G2007/000216 5 RI, R2, R3, R4

wanahsRi®&7are defined as for R, R2, R3, R4 andP@&BSG2007/000216

respectively, and RZ and R are, independently,
hydrogen, a protecting group, phenyl or an al kyl group
of less than seven carbon a%ons or RZ and Re toget her
forma protecting group for vicinal diol. The
elaboration nay conpri se deprotection of one or nore

RedGr DS e s A8 T rRE AL ROnTRe sRRPRIVeRS ay

R und mzeﬂrﬁodddjﬁﬂﬁenﬂﬁdiyérdgen, propvtectag @om[p’, (phasﬁ of ax a]kyl group of
makj n conp d 2 as [ rocess .
TR Aefa by B tard P £ iR BERD for o vicina
digicrhs éla@ormmlngay cahmisy sleﬂota:yti(m & Qﬂ@km' makedhygibnall groups. The
ot her -enbod ere
eﬁ;g)‘gfaﬁlan ggﬁﬁﬂu 3 nsezgegergtlc%n of ﬁf%lg éb}gcg'g \}% @(gné?rgl%g rl(fo 1§
conyin ias |emyod1menuyhhneng paalvided @ frocessl famaking tompmuhcb Qms defined

ai»h)geggﬁafcrfé H’%’%?Sn e?ogypr smgr e s nP gchsk él’ge saﬁl %chsmg being

‘ aoigsedivyla Grivbs cablysted above sald process conpri si ng:

' S C%.H?tlhlerngn@o%{]r%lgﬁtcthg‘% klgej ﬁ)rov}m&ih %L&S%efo? ﬁa?mfé?gﬁﬁgound 2 as

I'ng a and
dﬂMNﬂ%w®veamdpnnyﬁMmsmngnglene 3. In anot her enbodi nent

th?r%m:ﬁ%m%ragi\éhedfg}dhereo éﬁ)n];g{eng%kmg ai gi alonmycin D

Ive sal'd protess conprising: 20
coupmwdgumEWZ@Bc acid 4 with al kene 5 to make al kene

i pERMELLDBALANE: & AT ) o Bal R THHREAR i seined

@mvaﬂadpnmﬁﬁmemPUMleonal gr oups of conpound 2 so as

to, W%&lm%ib%z%kc"z{&’ﬂ PifPaRbnd 916 e M@hd :& thereof .

e coupling alkene I and amide II to form diene 3; and
* cyclising diene 3.
In another embodiment there is provided a process for making aigialomycin D or a

derivative thereof, said process comprising:

coupling benzoic acid 4 with alkene 5 to make alkene I;
. couplirfg alkene I and amide II to form diene 3;
e cyclising diene 3 to make compound 2; and
e eclaborating of one or more functional groups of compound 2 so as to make
aigialomycin D or the derivative thereof.
In another embodiment there is provided a process for making aigialomycin D or a
derivative thereof, said process comprising:

coupling benzoic acid 4 with alkene 5 to make alkene I by means of a Mitsunobu

reaction;

e coupling alkene I and amide II to form diene 3 by a reaction comprising the step
of lithiation of the benzylic methylene group of alkene I;

e cyclising diene 3 to make compound 2, said cyclising being catalysed by a Grubbs
catalyst; and

o claborating of one or more functional groups of compound 2 so as to make

aigialomycin D or the derivative thereof.
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25 I'n anot her enbodi nent there is provided a process
for nmeking aigialomycin D or a derivative thereof,

wa@ asd/oprre€ess conpri sing: coupling benzoic aCPdl‘/SGWOV/h00216

al kene 5 to nake al kene | by neans of a Mtsunobu

reaction; coupling alkene I and amde Il to form

diene 3 by a reaction conprkiing the step 30 of

Iithiation of the benzylic t hyl ene group of al kene
l; cycI|S|ng dlene 3 to nake conpound 2, said

g%/;b‘b Cat{g? Se'dlé)g%rﬁlﬁ iobﬁgf:m&% VE: ﬁle}[e%% When made by
ﬂmp&uﬂdftﬂeﬁﬁtmedw make aigial omycin D or the

der vative there /[ 010776.
2 RO BPEM b e P BT B T2 PR e e O AR D or o
ddﬂflatiwatﬂmta)ft\hlmnemﬁdambe thenpdeesbpf thehfirspaspees &n téatingecancer or
second aspect of the invention

I.rst aig ﬁge a
I’E“ﬂaé}aora d tT'He use of aigialonmycin D or a
der i atthméaspdamwédfe mperiondites ivyprotidedphovesef agialomycin D or a

{%1%%8’6%}2 eeo% hee{é {x]rlaat(c)lrﬁ engr {Q,(%n D&F [heoi;lrst z*%péo[?,l ﬁ{é@ p%paﬂ\tion of a
nhdilicaniehioior ihb ecgmest qf mmdexdnzﬂ&ra wsmolfobhail gifestiomyci n D
{

e T p PGt Bhiel Br IngGiefion MER sTPACH A SRR iR Enhancer or
thadarid brea tmierabinkeinfectbn, caniceethod cmapmmaatbnm&temlg nolsi mtient in
[ t
qleg g'?eael ? 3e ergpe%tl{:zﬁlgl dﬁ:tfﬂ]pﬁ‘fe?(gog% o? é r ?:M IQ geltrlra i€ thereof
mﬁdea)ymha:pro@smfthmﬁﬁmspm sai d met hod conpri sing

m > tElI & ai%lbegﬂlio 'tﬂere é’o{'lﬁ&f %%ro@ess for makmg a

%peu |ca Ive oseo cin D or
Ideahcmm foethe Ineatm@ht of iammher brymalfrén @Tacnrembwé infeatien ﬁ@mmsmg

aspe%dakégnm%alg &élg [?ﬁlpg ﬁferkﬁtlvé ﬁl%re'of%f r}gﬂcés &f ﬁle'fﬁst aspect;

provi foc Ing a
t r eatanént of cancer or mal aria or a m crobi al

Idgi ?&gﬁf\glgx‘é&%ﬁ: %%BET}'C]‘BED o%&iﬁﬂv@ﬂgfe@f QM P oPnfre 8inically

he process of the first aspect;
and ocphagmmengcallyammb}gucalrr@frﬁépwt @%ﬁ’f aditriedtat i ve

t herll'? Qfsiafh B%e&rlﬁ‘ thd m'JB{tﬁm%érE‘ isCAblMed Pmethod of treatlng cancer or
phar maceut | acceptable carrier, diluent and/o

maljmia ene mirabial @f@@tlm aaidcmethesk comprising BNENS A WW@WS"Y the

ﬂ?5c%¥§ de %eaﬁfﬁ?tagﬁ?:@t ald E&ﬁﬁﬁs‘téi‘ﬁg %ﬂﬁ%eﬂfcallﬁ@ﬂmﬂv@rdo@e Of said
m crobial 1 nflection, said nethod conpri'sing making a

W@Eﬁbfﬁtapéwmﬁb‘leeéﬂ@%s of the fifth aspect and

adm ni stering PdtaAReADeSEHFROM BT thd ﬁ%h’t‘%ndose of said
nmedi canment to a patient in need thereaof. Det

Des dhE presest igyentiorPIORde a1 giicient and practical route or t?le synthesis of
aigialomycin D and related compounds using readily available starting materials. This

route enables the preparation of aigialomycin D and a library of its designed analogues
and derivatives, enabling the screening of these compounds for biological activity. These
compounds are thought to have application as potential drugs for treatent of cancers and
malaria.

In the présent specification, the term “derivative” may refer to a compound actually
derived from another, or may refer to a compound which is derivable therefrom, or to one
which is structurally related thereto. In the present specification, the term “protecting
group” refers to any one of those commonly used moieties for the protection of functional

groups related to this invention. Examples are as those listed, but not limited to, in “T. W.
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The present invention provides an efficient and
practical route for the synthesis of 25 aigial onycin

wd2a@sm107eé at ed conpounds using readily avai | abP@1/8G2007/000216

starting materials. This route enables the
preparation of aigialomcin Dand a library of its
desi gned anal ogues and deriyatives, enabling the
screeni ng of these conpounds’for biological activity.
These conpounds are thought to have application as

otenti al s for tr of Rers
Eerert e rEE AL FHER PBIResE ha T oD PPy Sjey diSons,
HBYthé %Bﬁl%ntﬁ Qf aviseRA Idorp6iated!| Heyem d8r irydrefefadoe. Some sunitable

anot her, "ﬁ% refer to a conpound which is derivable
Wﬁ%?@%ﬁgﬁws & one which is structurally rel ated

ih 16/ £ 0T (OIR, 6MOOWRS ail?lieré-iﬁ) &G, if ihgaiogen, a]l?h erhblatmuy substituted
protectl efers to,an one of those
alggle%‘gﬂ’lﬂ%ﬁ,?sf‘ é‘%‘nﬁ%vrentc?fgmbgt&né’ct i on of
;ﬁlm,cm, mednd RI=-O8iF5R e} aihetid R, Rhiml Rp\aesntheaame bx anippeadently

o B0 o Sk TS Pl s

Plen}lee Iuh k(lﬁyl@@qﬂﬁ 193 ﬂﬁlgﬁrﬁlcaxb&y @oheSors hendylar Bbstituted benzyl;

AP Raract o B My At e RRRI R e o

Sui tathle@respiit@peificarion, gmlasqoahemnsblspl@lﬁadn R6 = OC( O Rp

r . OCC2 nal |
3&%&9“?%& \Mg%lptﬁrbw{% bg?ut % t(f]’ ra%éu%ra%%’ f&h s 2 %%dé’alkyl
%mﬁmela_ esdnlpdes dhchnd:; mathyR/, et}BrI,h pR@}dl,n dso@mpyld Sbﬁly](-}e Rjzcléqpropyl

el e sane or independent
‘1‘%1,%["%?/?%%‘5‘8?&%@ °P6?Pylm%ﬁ5 Wwherein R' is h)rl)dr ogen, d
aﬁjlll gtbups imayyiei moraklicsbibgdlics witydic efrh end/nayp be &rsedibkiniked cyclic

t han. f r.bQ I
LB DR et pEa AR B Rleyl DHEPAY adbaphin,
tbdpherfsl etcoThey ey m@hymhllga er sahstitoedR) e.g. baith nng pempreedkyitor aryl
Qe%lflcatlon unl ess ot herw se specified: alkyl
%}éﬁps may be C to C6 straight chain, or C3 to C6
listeaonyhléd grohps may be mpobeyalik picyclicetict i) reayehafygedeer linked cyclic
de | t I
Cyct}u*épr 8%5 ltnmﬁr ?:I)S/(glﬁ%hrtonﬁgﬁpw xronhaﬁ‘gxﬂfatfbo%r eQéH’qua 1pyridyl, furyl,
tbgm@kﬂpomymmwyplyétcx@momw méqlblupmml}nyb@mwy efci ¢,
bi C)ﬁlllé & yerbdli &Nl 16 c@nﬁﬁounﬁ@&bqgﬁéfapﬁm&wm QkovideRked
cyclic 15 structures. Suita groups i nclude phenyl,
napht hyl , ant hracyl, blphenyl, acenapht hyl , terphenyl
etc. They may optlonaIIyFb .ub?%ituted, e.g. wth one
or nore al kyl or arylBe~_g 7 he erocyclic groups
may be nonocyclic, bicy e pABk - may be fused or
l'inked cyclic structdr ey, 2 ‘1%ay al so be aromatic or
non-aromatic, for exanpléuﬁ ol Afuryl, 20
t hi of uryl, oxazolinyl, pyrmglyl, d?nolinyl, i ndol ylI ,
pyrrolidinyl, piperazinyl etc, fﬂu§7a versatile route

t o conmpounds of general structure 2 is provided. R1
Fhg compound of structure 2 may be a resorcinyl macrolide. It may be a macrocycle. It

may comprise a macrocycle fused with an aromatic ring. It may comprise a non-aromatic
ring fused with an aromatic ring. The non-aromatic ring may comprise at least about 14
atoms, or between about 12 and about 30 atoms or about 12 to 20, 12 to 18, 12 to0 16, 12

to 14, 14 to 20, 14 to 18, 14 to 16, 16 to 30 or 20 to 30 atoms, e.g. about 12, 13, 14, 15,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 atoms. At least one of said

atoms may be a heteroatom (i.e. not carbon). The compound of structure 2 may be an
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R X~mMR$. R3R5RI~n_ R6.' --R7 2 The
conpound of structure 2 may be a resorcinyl macrolide.

wo roosmyobe a racrocycle. It 25 may conprise apCT/8G2007/000216

macrocycle fused with an aromatic ring. It may

conprise a non-aromatic ring fused with an aromatic

ring. The non-aromatic ring y conprise at | east

about 14 atons, or between ‘about 12 and about 30

atons or about 12 to 20, 12 to 18, 12 to 16, 12 to

14, 14 to, 20, .14 to 18, 14 to 16, .16 tq 30 or, 20 to. 3

antigymour and/jor agficancerjagentq i may pe 5%“"“‘&]8?‘9‘1 ‘mayghe %‘j‘n%kt?,%c- It

Bdy b8 2apadie o2 thrgetiBg 286inhiditor 3Bkind@spln patiatlan€DKAtnd GSK-3

| east one of said 30 atons may be a heteroatom (i.e.
®carbon). The conpound of structure 2 may be an WO

20084 HhQ1F62 R TSGR QM7 20 Gt frof latot b, aadiabapibe 0, 1, 2, 3

anti cancer agent. | e an antimal ari.al ., Lt y be
- BieY B Bor e jeger ‘IFfﬁ’érT? \é%‘?’c"g@é%?’eanf%fm? §F8e{’i2n% ot
ikn hixbivkpbe Of or NR)aSERAt therfumatidnal goap. inCibpamati TBikoporating X is

inases. In structure,?2,.mna e . O 'or an.integer
o e 200 i Py’ Ry e Tpdtgeya BprtdihE SStup, phonyt
(Bpialiﬁili)ﬂl)jr?sgﬁ;stﬁ’ﬁteg,I’fof3 aaaglrwith @mot lﬂoﬁeoeﬂkyl and/ér 4rgl ﬁolllqpsmdr al? alkyl
e v L, r 4. X.ma e o) 0 a e
ol b ieStn Cafin ABrR STRAL 2 Prdos Bob ReoRg gl o
@6iehapbe atraighti chaing bﬁpelmlﬂi oteiyyiic_. Elhmlay;\ﬁorkm(aimpl_@brwmlyla ethyl,
.protectin up, en tiona it
T B s M S N e
someatheabdyble ggupup of | ess than seven carbon atons

e. 2 5 or.6,carbo T | Qe sy -
o oo rasrserts et el kAR B0F sBifRug IDF aftieBbnd it s o
triple bood, RexadBk ercbsaneinall struetiitey land Rprioglysent in siopatapsy/? and 3A
t -0 l...cycl n V. Vi . :
NS P oREED Pprescl OB b lBordY e, i A bo thatthe group
ingppestent S--€ist her a single bond or a double bond or a
triple bond. If it is a trisQl eghond, RS and R6 are
absent in all structures and O.is absent in

structures 2 and 3A 15 and ig £in other structures
if present. If it is a doublBsbond, R5 is absent, so

WilkRdin KOS 67 GHP P, B ERRE A RDOR,, (11, OR) SO, CHR;, (1, H), (1,
Rp), Ry, Re) or -(CHz),. In the foregoing, the notation (A, B), (which is used throughout
this specification) except where specifically indicated to the contrary, indicates that both
A and B are bonded to the carbon atom by single bonds. Thus for example (H, F) would

signify that the group is:
L PRio

o

R, in R may be hydrogen, alkyl sulfonyl, aryl sulfonyl or a protecting group. Ry and Re
may, independently, be aryl, heteroaryl, alkyl or a perfluoroalkyl moiety of less than five
carbon atoms, e.g. 1, 2, 3 or 4 carbon atoms. The alkyl groups (of either R of Rf or Re)
may, independently, be C1 to C12 straight chain alkyl groups, or C3 to C12 branched
chain or cyclic alkyl groups. The aryl groups may be optionally substituted phenyl,
bipbenyl, terphenyl, fused aryl (e.g. naphthyl, phenanthryl, acenaphthyl) or other aryl
group. The heteroaryl group may be for example pyridyl, oxazolinyl, isoxazolinyl, furyl,
thiophenyl etc.
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R wherein R6 is 0, CH2, CF2, (H, F), (F, F), N (H,
OR), (H, Rf), CHRf, (H, H, (H R), (Rf, Rf-) or

WO @@isid)9776 I n the foregoing, the notation (A BYT/SG2007/000216

(which is used throughout 20 this specification)

except where specifically indicated to the contrary,
i ndicates that both A and B @are bonded to the carbon
atom by single bonds. Thus for exanple (H, F) would
signify that the group is I %CRio H, F R in R6

| ess than five carbon at onBs 1, 2, 3 or 4 carbon
atonms. The al kyl groups (of ef'ther Re or Rf or Rf)

may, independently, be O to E12 strai ght chain al kyl
IgKosIpse R@ ltmaﬁj:bet@, CHZ, (HRy) CFg ANR LoV G(QORy epedeindR ais oy firogen, a

Pg(ﬁ%cxﬁg gro 6%18%9 (g{)t?oli'lgﬁp% sHyﬁth? O%r gx%);):lé/ tHbo%% G468 alkyl
andvphmygmum enanamywroupaofémiﬂtmwv@n corbon aivers (agy1, 236, 4, 5 or

451015, 36 St B8 4 PRl BRI St 1 o

eeample \m ﬁl@ﬂ)&y C:1192,7 Brop @y /l@@ﬁ@@ll [ tE0R1 6y cl@em‘yl Gyclopentylmethyl

aryl , heteroaryl al kyI or \ie/gd uoroal kyl m)l ety of

(jRE %@ Qﬁsﬂ]@yl) @2 (e. g:%o cc:mz:yl)\mew%m(@gaeyrmm?mmmt
, r t , t
R 085 o pPSCKRE KRR AP RO KO 75 e v

igqodjonatingr-yF- grepbps) or an al kyl group of |ess than
seven carbon atonms (e.g. M _2g,3. 4 5 or 6 carbon

atons). The al kyl group nay\ e stralght chai n,
branched or cyclic. It may f exanpl e be net hyl,

ethyl, propyl, isopropyl, tRebutyl, cyclopentyl,
W]%{ﬁ%l:ag Hg% 'trtxt)%fglﬂy&f’ the *ﬂg%)ﬁ lbanP ﬁs'@{o%l é%%%‘ yttxe (35 c})%) 'ggxﬁd may be

IS case i8S
eahﬂylllthe(ccsfgrmo}mﬂhﬁmSé‘DMyl) aryl (e.g. CG to Cl4
r r t [ upyl of I
T o A s

mtbg@tdéntbe rtzf: hx@'ogmta pmecgmé UgsouT, righshy) ofCREPHRYY - substltuted for
plb %vﬁh%n@ or Bﬁ)ry\@ﬁ&leﬁiﬁl& hen tgf(ﬁl@%) ér%@]&fl g}dﬁﬁ of QP KN seven

ond is shown above, the dduble
carbon atoms (e.g. 1,2,3,4,5or 6 carbon atoms). The alky group may be straight chain,

branched or cyclic. It may for example be methyl, ethyl, propyl, isopropyl, t-butyl,
cyclopentyl, cyclopentylmethyl, benzyl, p-methylpheny! or some other suitable group.
Suitable protecting groups are described elsewhere in this specification.

R, and R4 may, independently, be hydrogen, halogen, nitro (NOy), cyano (CN), SR,,
OR., N(R¢)2, NRcR¢ or NC(O)R, wherein each R. and Re is, if present, independently,
hydrogen, a protecting .group, phenyl (optionally substituted, for example with one or
more alkyl and/or aryl groups) or an alkyl group of less than seven carbon atoms (e.g. 1,
2, 3,4, 5 or 6 carbon atoms). The alkyl group may be straight chain, branched or cyclic. It
may for example be methyl, ethyl, propyi, isopropyl, t-butyl, cyclopentyl,
cyclopentylmethyl, benzyl, p-methylpheny! or some other suitable group.

‘R7 may be C=0, S=0, or a protecting group, or (, H) or CRR’. R and R’ here may
be, independently, hydrogen, aryl or alkyl or cycloalkyl. The alkyl group may be straight
chain or branched or cyclic. A suitable branched chain alkyl or cycloalkyl group may
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either in the cis formor in the trans form 1s Rl and
R3 may, independently, be ORb, OC(O Rb or OCO2Rb. Each

w®boosmy)776 i ndependent |y, be hydrogen, a prot ece€TigG2007/000216

group, phenyl (optionally substituted, for exanple
with one or nore al kyl and/or aryl groups) or an al kyl
group of |less than seven carbon atons (e.g. 1, 2, 3,
4, 5 or 6 carbon atons). Thel0 al kyl group may be

strai ght chain, branched or cyclic. It may for

@g?gpﬁfgg&ﬂﬁﬁérﬂzg&sggérﬂwg%o S RRsoRitatio hrafeht W atky
g%ﬁpﬂﬁame% Qrw b caibos Qﬂ?fﬁls Oé Q ar; 2,334 141 ﬁbi ece@lsmom $uyl @bipe may

protecting ou S, ar Crib in
A Y ety aab FHiye o i vy, acffacil, biphenyl,
ERU&D. Tlﬁﬁl:l@ﬁﬁélogﬁ(}l TH) KePKﬁﬁlcateymaQaé}%ﬁygeﬁﬁipm is @Rched to

)2, NR Re or ein each R and R-, is,
41?3’%9%6%%’[‘?{“’1?ﬁ%ﬁ@%@ﬁ?@?‘am%gﬂpogen a protecting
.group, phenyl (optionally subs |tuted for exanple
vvith one or 25 nore al kyl ryl groups) or an
al kyl group of |less than seve cggbon atons (e.g. 1,
2, 3, 4, 5 or 6 carbon atons The al kyl oup may be
st r Asgimey disaPn CHes £Abh&Rnoer MEEPIR Wfl?feﬂh'gy ig dwdrogen, phenyl

é ¥ sxﬁ)@ iRl ek xa?@ﬂf}/ yith Bﬁsﬁ&%ore 5&91%9?8% lary1 broRpH¥%k an alkyl
Coenty Cycf3 opénty f

goumoﬂwlﬁsptb@nwe@ casbometomsHes. i:u?ﬂalﬂl, 8 Ogﬁofeﬁﬁbon gromngig Yhe alkyl
églg?g]%bg 5{Phi gﬁtr cifhird) rb%%ﬁéd &gc fl@bi@m ?rfm( Ekanghe BE nfetiF, -ethyl,

Y e, ep enden Iy rogen,
pregl, Qppfapklylt ;1 c«,:b@loaamklﬂcyclwtsdmw 8o Pryetiiydphenyl or

Heaérﬂé} uit&d) r%{:bﬂ? ANERRGREH RYmAY 6 b bond) %Uﬂlﬁtazp laBuble bond is
ranc d chai kyl or_cycl oal Kyl group may WD
WV@QMOWPMWEOGHG 10 have 3 to 6 carbon

atons, e.g. 3, 4, 5 or 60arbwﬁg atons, and a suitable

strai ght chain al kyl group have 1 to 6 carbon
atons, e.g. 1,'2, 3, 4, 5 or 6@ arbon atons. Aryl
groups may include for exanpl & optionally substituted

PReRYd the BaRhtdanl of tROBAILECYInd iDkifvaNMove, the dpliNdnd may be in

etc. The ter noI 0 H, H) here indicates that each

AbsEEniognaRn B HARSIeMkd to s a hydrogen atom i . e.

B he lg)rig)(}pCFszy) c\glpééﬁ@ R tis Hﬁéﬁ%ﬁi o8 an kikyl olp pﬂdzﬂgar{myarbm atoms,
: : or erein S r.oogen, .

SR HvE G b 0y 6 SHBSE ALY Cat: PRI ICK LT PR PHOh hgprops!

été) BDdirCortiokyly cubhined agyl ok heteowys pronp ianthalgkop ingurpurging Ry

ess than seven carbon atons (e.g. 1, 2, 3, 4, 5 or
’61336 {fbon atons). The alkyl to group may be straight
chain, branched or cyclic. It Hf or exanpl e be

met hyI , ethyl, propyl, isopfg t-butyl,
cycl opentyl, cycl opentyl nmet hyf( bgnzyl p- met hyl phenyl

a borf%l{ﬁgo o?% ?PM%%ELFG%%&E]) Tﬂea glfolu%{ ﬁggﬁqlgg’éﬂﬁaight

ghatuie.gi methyh ethyl.i propyRuitd; pentyl or hexyl) or C3 to C6 branched chain or
cycloalkyl (e.g. isopropyl, isobutyl, t-butyl, cyclopropyl, cyclohexyl, cyclopentylmethyl).
The aryl group may be monocyclic, bicyclic, tricyclic etc. and may be fused or linked.
Suitable groups include phenyl, naphthyl, anthracyl, biphenyl, acenaphthyl, terphenyl etc.
They may optionally be substituted, e.g. with one or more alkyl or aryl groups.

In the above structures, and other structures described herein, where there is a chiral

centre (e.g. an asymmetric carbon atom), that chiral centre may be in either R or S



as Wiereas the trans formof the double bond is shown
above, the double bond may be in either cis formor
worosheoré ans form RO is (H RW, where RWi spaiyeGomeno0216

or an al kyl group of less than 7 carbon atons, and

may have 1, 2, 3, 4, 5 or 6 carbon atons (e.g..

met hyl , ethyl, propyl, butyl, isopropyl etc.) or an
optionally substituted aryl Br het eroaryl group i.e.

the group incorporating RO 20 maybe: RW ~H X sss'

d I kyl Th Kk
e o S PR Y coR B T o o
(g%&ﬁﬂeg dbb@eﬁyﬂay dedte, a p@ﬁétylof&hadlﬁuqrhehc mrn;@ﬁndsoalﬂior optical
ranche ain or 0 :
PuB et aisp Ssmprares R EriR b it v moss AR
I by virioug opilére far bmth tructures of th
TOEY el b o *“°r e cy%?‘ﬁ %ﬁgﬁ““ﬁ?@w By, be ;gg" :
Brenpio i tov s ote I e i Sronfif 12 %Eh tﬁ%gi fose are
eadainbreacmﬂy ahd pl’eenyéndeamce nmsh'aﬂayme pr@bmhmngnnoal e tatheys not
[y, be.substitu t
APboPl: 3% PghanBRe b LG, nBug ot RS P e aco
aivisegedshﬂmtrmﬂsinMer bed here| n, where there is a
chiral centre (e.g. an asyrmetrlc carbon aton), that

chivral ocan D Lo YaYaYe VWM a¥: Wo Ve lu ol

ha
erHat—eentre fray—pe ||| etther—Rror—S—WO—20068{- 010776

RCT/ SGIBARO0021 R, | H—coRE i JWRat i Ba or| Bs Ryt UR@pjoX  |m |n |

SOMQ L NS %“r“ P oSN S ;‘ag; etfoe |1 |

di ast ereqgneric ounds and/or opticaj Mehers,| and

bl B TR %”sxé?rx?oiﬁ&?” oSt Pk [0 |1 |2

di ff erjent| groups$ t he] stryctures of fhe|Ms)|nvention

A1

LT 0 P T (a5 |1 |2

intended jto ill lstnate the pgresent inventidk)| The

WEPG | (MR D e ok aerlihol ERRF: b LP% bio Nve| 1 (2

envi saged in the present inyention. Rz| R2| Re) R4

oL O o | SBR[

2 M) NOMO VOMD ‘H =| nond NMe| C\ve2 HMeH| 0 1] 2
) “@K’&WD}F HOP2 -14H |B® L P@m |5 [0 |12
Me)
OH H |OH H|= none | O CMe, |—|H, |H |O 112
' ‘ Me)
MOMO |Cl |[MOMO |H | — — {H CMe; |—|(H, |H O 142
Me)
| MOMO | Cl | MOMO | H | = none | O CMe;, | —|(H, |[H |O 112
Me)
MOMO | H | MOMO | Br | — — | H CMe; |—|(H, |H |O 112
| Me)
MOMO H [MOMO |Br | = none | O CMe, |—|(H, |H {O 1 (2
Me) ,
MOMO |[H | MOMO |H | — — | H CMe; |—{(H, |H |O 212

Me)




OHHOHH- HCWe2 - (H 1 OH H none 0
wekM®a/oi107¢6d, HO 1 2 Me MOMO C MOMO H - - H QMERSE200/H000216
HO12 M) MOMOC MOMDH = 0 (H HO 1

2 Me) MOMD H MOMD Br - H CMe2

H MOMO Br = none 0 C\Me2 - 12
MOMO HH CVe2 - (H HO 2 21e) W 2008/ 010776
PCT/ SG2007/ 000216 12 MOMO H NOMO H none 1'0 CMe2 -

Me) MOMO H MOMO H = none H HNw 12 M)
) H

IYKGBM&I/D%O‘P&RM(N?E H none CHP% H (14 ezIfi‘U (1(%3 qi/g) IQ\/BE’]\/D2 2
HMOMD H|- HCHVe t (H|HO|1 2| M) |MONGE [MOMD H
none ¢ CHVE - ( H 0 1 Z M HIMOMO_H |- _H{CMe2
MOMD | H ¢ MOMO pH) | mov) mﬁo H #fe [o—avgb |t (O H pl |3
12 Ne){ MOMDH MOVO H H CMe2 -| (H, H 0 {im2) |Ph)
MOMO |H |MOMO [H |= |nome|O |cMe |—|@ |H |0 |1 |3
Me)
MOMO |H |[MOMO |H |— |— |H |CEMe|—|@® |{H (O |1 |2
_ Me)
MOMO |H {MOMO |H |= none |0 |CHMe|— |, {H [0 {1 ]2
. Me)
MOMO |H |MOMO|H |— |— |H CMe; |O |(H, |H |O 112
Me)
MOMO |H | MOMO |H |= none [0 |CMe; |O |(H, |[H |0 |1 |2
Me)
MOMO |H |MOMO |H |— |— |H |CMe |—|®H [H |O |1 |2
Ph) ,
MOMO |H |MOMO |H |= |none|O0 |cMe; |—|@ |H |0 |1 ]2
| | Ph)
MOMO |[H {MOMO |H |— |CH: [H |CMe, |—|@H, |H |0 |1 ]2
Me)
MOMO |H |MOMO|H |— |O |H |CMe |—|@® |H {0 |12
Me)
MOMO |H |[MOMO |H |— |— |H |CMe |— |, |[Me|O |1 ]2
“ Me) .
MOMO |H | MOMO |H |= none |0 |CMe, | — |, [Ph jO |1 |2
Me)
MOMO |H |[MOMO |H |— |— [H CMe, | —|(H, |H |O 1|2
' H)
MOMO |H |MOMO |H |= - none { O CMe;, |—|(H, |H |O 112
H)

In the synthesis described herein, there may be one or more steps of protection
and/or deprotection of functional groups. These steps of protection and deprotection are

well known in the art. It will be readily understood that the steps of protection and
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MOMO H MOMO H none 0 Cve2 - (HL HO 1 2 Ph MOMO H
MOMVOHCH2 HCw2 - (HH HO 12 M) MOMOHMMHDO

woh@kp776 (H,L HO 1 2 M) MOMO H MOMO H H CMERCTE/SGR807/000216

M O0O12 M) MOMOHMM HRNNe 0 CM2 - (H Ph 012
M) MOMOHMOMOHHOCOW2 - (H HO 12 MM H MM H
none 0 CMe2 - (H HO 1 2 H In the synthesis

descri bed herein, there may 13e one or nore st eps of
protection and/or deprotection of functional groups

These steps of protection and deprotection are
deprosastipm maye oggut at |diffegpnt| stagss tagngh (hey piméhesiso éﬁpepﬂlgg on the

u 2 c H@thevanousa
B P e ppropriate
antippsfoR Hming of paatestion audier 46@@@%@ FleRy &e e%‘é’ﬁ@ﬁ%ff"?w by G present
ihb&tionequi rements of the various functl onal groups for
protection, and the various appropriate ons
D iSge TN WekPGIE BRHRGRe HaBKobaeY: Trrss PRiSl St Drotecting
ﬁmm@%%%ecbys a‘pbﬁpﬂz{t@ﬁﬁtﬁé prebdd¥ BREARA, S Some conmon
rot ectl ng groups are set out below. These and/or

e PSups may be used as appropriate in

Jc@{%‘/lpﬂﬁ&?ﬂh}tr bméﬁﬁtb%cpmj enﬁéloic‘igp&lbﬁﬁh groups for OH
ououps: ace - es m e renove r |
dkoygbes d?fktBW‘QF‘ﬁng ﬂnetﬂymxx%{lw&e\{hyg E%r TMERS, ntioSymethy!
&? L Mhmy @ieh@mgegﬁm{l ﬁm&m?eid\ﬂ\%e mbbwwwmyl in
et ner 1 one et her - hes

RN aAda. (R O iy b arihed (v, Pagolyss, or

maulgg renoved by acid, hydrogenolysis, or oxidation
pi val oy| -- e be .removed aci d, base or

P‘éﬂﬂl@t‘a‘iﬁscé‘@i’é’ﬁlﬂ‘;’m‘?"é PEASdr f)"y?rafﬁ‘? EENIS ose may be

feR@ARMadyRY (FEPY- fieschiyye reinbaddbyaciil trinet hyl silyl

i(i}y ‘i’ﬁrﬁ%%%lg%%gylﬁ&g ltgrlgltbﬁé[cé %@ e(Tkg)]]\/l%emlsopropylsﬂyl

(TEPS)\etitkrDy ﬂx’&é‘d Wapbe ﬂ‘einb@erd Isheacidooy, flueride iod, ¢g. espdodimn fluoride or

fluqlglde or, t r.gal kyl ammoni um f | uori de
tetraa ylammomum uoride

methyl cthers — these may be removed using trimethylsilyl iodide or boron tribromide

Protecting groups for amines:

carbobenzyloxy (Cbz) group — these may be removed by hydrogenolysis
tert-butyloxycarbonyl (BOC) group — these may be removed by concentrated, strong acid
9-fluorenylmethyloxycarbonyl (FMOC) — these may be removed by base

benzyl (Bn) group — these may be removed By hydrogenolysis

p-methoxyphenyl (PMP) group — these may be removed by ammonium cerium(IV) nitrate
(CAN)

Protecting groups for carboxylic acid

. methyl esters — these may be removed by acid or base

benzyl esters — these may be removed by hydrogenolysis
tert-butyl esters - Removed by acid, base and some reductants
silyl esters — these may be removed by acid, base and organometallic reagents

Protecting groups for vicinal diols

geminal diethers (acetals or ketals) e.g. acetonyl (2,2-propanediyl ethers) — these may be
removed by acid

benzaldehyde acetals ~ these may be removed by hydrogenolysis.
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nmet hyl ethers - these nmay be renoved using
trinmethylsilyl iodide or boron tribromde Protecting

wQraspso77er am nes: 20 car bobenzyl oxy (Cbz) grBOpS€2007/000216

t hese may be renoved by hydrogenol ysis

tert-butyl oxycarbonyl (BOC) group - these may be
renoved by concentrat ed, strong acid

9- fIuorenyInEthonxycarbonyI 4FMOC) - these may be
renoved by base benzyl (Bn) group - these may be

renoved by hydrogenol ysis p-net hoxy @hen (PMP) group
-t h&bekeyasersd theswmihesis pfcomaosrd 2 ds ©e pydhisetionof dicne gAdo form

?c§m L&A, 'ﬂl@&)@ﬁ&d’uﬁg cOHpSsef gfggﬁl%ra%bﬂ'e b6ndGdtfediBt i¥bon atom of

ters - these may be reno acid or base | benzyl

éé(the‘Pfsme terpangd dppRie bends e (-t PeFER Rserit-papigal carbon atoms
Rk dotPsd ¥ toe(ﬁrﬁﬂéte a riRRITTHE gydﬁ)!atﬁﬁ'rﬂay &a&aﬁa@&d b?oé'f@atalyst The

reductants 30 sjilyl esters - these e renoved

SRS D Be B IBRGTDS CPEREILeR P iR Fgfiton motal
Q%Hﬁésc&xﬁﬂexV iitChaiAbe 8 mh&mgﬁ Rbmlex. Ok Bia P%San(mateﬁi@cmrcarbene

ket al s) . acet onyl 2- pr.opanedi ethe
ﬁﬁ?ﬂ% Theéﬁwéamwb% Pau éﬁ&talrfﬁ t“];qrsz gePFFé%‘%P *Grubbs
B VEE b Hokyydh-CEerR| daddlst. Wﬁ: Z:Q@ﬁ/sﬁlaﬂi?7ﬁe for example

PCT GQOO OOO step Qf the s
@swgaewa*bzs@m é@xz E?Spglaﬂﬁzfﬁlomm PRI O3 b %vq ef'ﬁ LR Ry
CORBIRYIBEEng])-2TRed Y hdihARIhe ficHomnEE ef(ﬁl ms@ﬂn@nﬂﬂéﬂiﬂnﬁ The
bond et ween a carbon atom of. eac e ternn
FBEIsREOm SR PR 2 g dospe pastafhasts m&ﬂ%n e rFRcHEP "nay use a
%aﬁ&ﬁﬁatﬁ)hmatawaeba@één amuas ahd abQBh &ﬁ(ﬁ‘%ﬁreﬂzﬁﬂg 1o Bitge 3A, or

| t t |
Shiyarh iy TSRS B b i o poas 0%
ﬂaﬁﬁajaﬁe goridn@ed attabem 30ab about qm“txeaﬁabmmﬂ @xmm 30 1wes0, Beto 120,
dgb hengh iR 00 & o ot s B 0% i, Sl AEFRUES 50, 55. 60, 65,
ot a4,y8et 85,1 90, 98y 1¢e 165,130, OIS amnzog@nmmdmg o@rsnb;kest it may be
g]g{:eg.{;%z lIO ﬁxlbctyiag% oSregs)lzl%bn%)'eétgam suc%bgfc’npgr% u%flzsy SIlhe pI’CSSLer may be
bﬁﬁﬁ&hhﬁﬂm&abd&ﬁ@ﬂﬂﬁ&niohdmmtphD§thﬂEPdDdWLﬁmnlﬁbhén)Gmnl
li d 1 :
T Shob ST oS E 5 5 R0 SR oy 02 o
|labtue )6l Hohoss fpendihg b berpieratre, Tshbrentc yahlys ainil enbstraly, bei Iaay take
b0% 0% 93 {@Q@b%%u@a(ps?ff o I018. B! | AlsdTHY 1416820 10

concentfa ion’of ca ween about’ 5 and abo
260 Bbto%0y & k@b0,\leo26, Hiocke IGI\) 500¢r 30eth 80 thosrst eg-2boutd). %,@ 3,04,

15.19,19,39,08,12. 80,3 R4 0, 250 BPSHxpe 3000
&lounst ’Ih@t)a@;uomrmabpmmdsel yiold ipder ®®rqpuat§ aongigonsgof] gt deast about
50000 Rk By .38 15 4005300 By 120G g o
giouble Bondlis@ners &yingl atGeast 3855 &y ol 0@st eyttt 7Ag0pR0, 95 or 99%E,
S, Yt 50,160, 628685, 90, 95, 96, 97, 98 or 99 %, or may generate 100% E isomer.
Suitable solvents include polar aprotic solvents such as diethyl ether, dichloromethane,
dichloroethane, chloroform, etc. or mixtures thereof.

Diene 3 may be used in the cyclisation step described above, or may be used to
make diene 3A for use in the cyclisation step. Conversion of the CH2C(=0) group of
diene 3 to the styrenic double bond of a diene 3A in which ------ is a double bond may be
accomplished by reduction of the carbonyl group to a alcohol and dehydration of the

resulting alcohol (optionally via an intermediate ester, ether or other suitable group). This



10

20

25

necessary to increase the pressure to attain such
tenperatures. The pressure may be between.about | and

wabast1d®at m or about 1 to 5, 1 to 2, 2 to 10PCEHSGM01/000216

or 2to 6atm e.g. about 1, 2, 3, 4, 5 6, 7, 8, 9 or
| 0atm The reaction may take between about 0.2 and 20
about 60 hours, depending on tenperature, solvent,
catal yst and substrate, and ﬁ%y take about 0.2 to 30,
0.2 to 20, 0.2 to 10, 0.2 to 1, 0.2 to 0.5 0.5 to 60,
1to 60, 10 to.60, 20 to 60, 30 to 60, 1 to 50, i to
seguenge iy, Wel), knpyng iy the litsratays- §tgmayoton sgample compriss, fymation of a
Qteggll Osted ang eﬁmlnagoéof e @sterQo ?om%@dou@le%on&; 2, 3, 4,

10, 11, 12 36 42, 48, 54
or Gblenﬁémaé’beﬂ?@elbéﬁ@% léﬁa%ﬁﬁlﬁ\"é\?fﬂéf? yiel d under
appropriate conditions of at |east about 25 75% or at
| east about 80, 5, 090R,95 or 98% The reaction may
generate a rﬁzxt e af | e bond isonmers having at

| east™abdut 60, 70, 80, 90, 95 or

99%, e

. 0. F% B,/ 80, 70, 80, 8%\ 904195,/796, 97,
ay gehétate 100% ERl 0 jtabl e
sol vents include "pol ar aprotic sol vent sosu s

98 or 99 % oOr

di et hyI et her, dichl @r onet hane, di chl or qet hane,

chl or.of orm m . Xt ures thereof .

ohl opgronm Pk il B B pah Rl R s B eingy T diene 3.

U,'Bﬂmbﬁlwﬁxeﬂa Wil bothlbe ntblen gradps,weuaesthyd, ploapyl, isopropyl, phenyl,
sation step nversi on o he =Q oup. of,.

L8 g Risprave. Sttt it Bt sk haWeyeg ditferent

phiupdare -also -conﬂe&phteddﬂh]xeﬁpﬂamdmﬂamohemeaemmp lof & eIy diene 3

HEH T A1 G PREHEY AP RIBHOI SRR ALy [P fomm an

aioh. NTlEk e m eusesifes str@ighbasepsucht xelithsum tdmbcbpeolgrdmnm (LDA)

e gﬁ;%géﬁ%o O R4 T RGO R O B SRIERES o rom

qupmpsbxnﬁmer ek n{bntybht}mm el tey¢uoasnt eommmdlye¢qnquuai atomduced

e esten fo fa d.. Dien TFRY N
Ty L e S PRl 188 e B0 Y Do o
GQZCB]:BO"RXg -5, RO, FO-80, 9@ @-100°R7A sBitable fempTiatire, it aboet -78°C.

g{llttallqﬂd iomg;tsﬁ%(cluhés cdrﬂn&'g Qﬁf)@)son&gh s¢ Eﬂc& a¥ @étraﬁ?c}rgﬁxﬁ{'h Q‘Bg solvent

shetubd/be Gquod pisthe onpsvatire of Hel reaopp@@ﬂlovevisr;@\gﬁ@qyypn of the benzylic
Bﬂfrgé@m ﬁt?xg g %%ﬁjﬁx &t SnioPb omer\?g?l‘% ?1?(%@ &‘?mﬂ&ﬁ Witk R ithnhg the

sane, er ent oups are
mast@mmnppm@eblb )and pampedy @ﬁiﬂlovnméﬁmgmmy intpranediate products,
f&&&%gﬁk %t{onnglehg 3to diene 3 10 comonly invol ves

I nit abstracting a benzylic hydrogen atom from
Ito Alkpm dn for use in the above sequence, may be made by reaction of the

corresponding benzoic acid 4 with olefin 5.

Ry O

Rz OH Re

Rs CHoRyp HX/”\[\,}/\
4 R4 5 m

In some embodiments, X of éompound 5 is O and Ry is (H, CHj3), so that the olefin is a
terminally unsaturated alcohol. In some embodiments R, and R4 are H and R; and R3 are
MOMO groups (methoxymethoxy), which serve as protecting groups for phenolic OH
groups. In the latter case, benzoic acid 4 may be made by first esterifying the carboxyl
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anion. This requires use of a strong base, such as
['ithiumdiisopropylamde (LDA) although other strong

whasssioray al so be used. LDA nay be generated POT/SGR007/000216

from diisopropylamne and n-butyl lithium The

reaction is comonly conducted at reduced

tenperature, e.g. between about -50 and about -100C,

or about -50 to -80, -70 to 16100 or 15 -70 to - 90,

e.g. -50, -60, -70, -80, -90 or -100C. A suitable
tenperature, is_about -78C.  Suitabl e sol yent inplgﬁe
goHRem frEnecths JYIVMR grougs divmy ethfTF%’aWé'P Faghic QH groups,

feh Htﬁ_ﬁ&lysiﬁgﬂié'eﬁ’tepﬁoﬁﬂ), @b béhoFbrnt the beRAI Al hiviigProtkdied phenolic
reacti on. .

ol | ow ng abstractjon of the benzylic, .
BPEPOgehe HPE P Seme St R Sf;t{;%‘ |°°WH9‘}36‘e4 i dgeyghbotoluic
SAARVaveM t hout warm ng the reaction m xture
Wi t hout

appreci ably a cqQnnonl I sol.ati any. .
P T sapaliag ot e Bea) gt bt i SR Gy e ippy T reaction
o ®RLviSacid kitheoldfin 5, Bbvidg 8n hdlive Redrafmvegors SgaeRCEndimid in the

be made by reaction.of the .corcrespqnding benzoic aci

BeREh | BFRVIPhoRRRing (65 EansRyIghovRite) (Mg s Brogliethyl,

dilsobfopHloree ﬂﬂb@hﬂylﬂfeﬁﬂoﬁica%]?@até.o Mieurdvds its hiandclR®: iwe of
o that t erln

H CH3), | [ .t ' |1 .
Slerafrdiso 4ot doriBl POl SHAIBRBBer iy Tst Al oS 2
bv\jllqcﬁﬁlﬁ)rﬁk @lﬂde RSC&EI?zPR!t D_ VD placu g ]gh’EEﬂ:ﬂiHifylyh I’]ﬁlbk}lbk}e) ,and dialkyl

i.ch serve as. pro i ng, groups fo ol i
o He, Rae nes, Bt DefiSeneyRra ey oisrhome and
%ﬂdé[éﬁigé??}t%ﬁéﬂtglghm}édrm. Sﬁitdb&)ﬁlve}ﬂ@f&ﬁﬁ&bﬁlﬁﬂiﬁt ; & feaction include

g ro en formn e
sl ampis R curh s St erhRBib st carbonate,
plopyletwy chiritiny®i dig Thie@eaetde mag be dpndusted asrdom feorparatire, or at any
b i i.d havi t.ed ph !

FRAGE bt Sk SR a5 B BRGSO (AR G0 3.4b M jo 30,
20 15| NB0as Shot PO o 40°Cae.gdateber 10, d6) e 25530136, ‘ﬁblélﬁldrlﬁg"C). The

f 4 d .5 b f M j
Saeton sy % GRducls Rn TR SublopbiiCe b bR UNBReheARR A 1t may
tukve heteareaboyid. D gehatmnioTlaysey ab@it O6rid 3c@.5do Lt tolie2 to S or 1 to 3

f tri I i S
B e ibotto S 1t 5k debhoe i P’(f s i ethyl | |
di i sOengiernativesdior thelyoupling of Acwid Gaarb wiell (kapwn in the literature. For
) ; Lo inal . ' .
PLbFIL SLER g LIE 0B Sl pESAPEBRINE st i
bl teeqtioawﬁﬁ!ecocsrmgnfw,l@jthepwijg pheniem© or1X beinsReHRRB altgmatives
Rl ﬁg?regét’g'hb&ilﬁd'e' Iﬁﬁ%met@%&agz%}?ﬁé 3p gn Qz‘lcﬂ?ﬁg alcohol. Also acid 4 may

azodi car boxyl ate. es 1 nc

be gamertast th wh enf)iride frithenAypmstisaberaaixgh ghydride, for example with
% CHPROIRT ¥k fi btk RAeSRHR %YMetvﬁm SefiPbvent s

or “the coupling reaction include dipolar aprotic
sol vnhrajed shpvp, iadhe eeptitipidenston maie of Bt foalRy erngiiy petive hydrogen
glollyd, al8e R RRNEbLRcted by protecting groups prior to conducting the coupling

reaction. For example, if any of these are OH, they may be protected as methoxymethoxy

groups (OCH,OCHjs). The protecting group may be retained through one or more
subsequent steps of the synthesis, and may be deprotected if and when desired (e.g. in
dilute acid if methoxymethoxy groups are used). '

Amide II may be made by standard organic chemical processes from a lactone
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propyl ene carbonate etc. The reaction may be conducted
at roomtenperature, or at any 15 suitable

WO0 eompeIErar e, e.g. between about 10 and about BOLSGZIN7/000216

about 10 to 40, 10 to 30, 20 to 50, 30 to 50 or 20 to

40C, e.g. about 10, 15, 20, 25, 30, 35, 40, 45 or

50C). The reaction may be conducted in an inert

at mosphere, e.g. under. nitrbgen, argon, etc. It may

take between about 0.5 and about 5 days, or about 0.5

to 2, 0.5to 1, 1to5,2to 5 ora=to 3 days, e.g.

about 0.5, 1, 1.5, 2, P*Bn K 4, 4.5 or 5 days.

20 Other alternatives B the ou§1|ng of 4 and 5 are

wel | known in the literatur ﬁbTﬂyexanple conver si on

of benzoic acid 4 to the cor?%spondlng benzoyl

By aqﬁotaetbd whiied didl. At mltablaqirotemngl groue dseo wetobyl group as
0 or. X. beln

St oV ARG D PRies G OP LSS Iira iy a0 be
agtaple) ngimﬁoraof th@;caibdnyl guoup bt ddctondipsyides iacydicraler hivdng an

?n?\xérg)rqtég%yéo d%prof Q:?eg gﬁlpé gllacpot? h i mgrtogec‘t:e% dio (H ’I% cf reduction
suig be emvaniestiyccoadnakd maing DIBALLH Qdusobutylhbnmmby]dwyddée) usually at
reducedQerrelétlfr&ﬂf’e; ?gseﬁggtt %8 to IQ?] u\? IOb“b 0 pr%gl%ng' e‘l;t aﬁyu% t 7§&eReact10n

t tl
oihibs @cmiyvlﬂm Ehmgecztgggtnbygxqm 2 gz&bdmyﬂ;ge gst@dpsctpnalny (foo example
gtgﬁid ﬁEd“E %scsltégémé‘ gt ah %883& g”be oK a%@'{%v?des'afﬁﬁg@élpened

ese a tec
mliu;ac;dréetﬁvamjc, bepring pst,er(mm&)lp aﬂ&mtaming the tpraterted diol. The

AP v oY op gl% &915(? ﬁﬁhﬁgﬁa?wgﬁxeg ria%’ f%g% :‘T%;l Oléydrogen gas and a

Su sequent eps’ o
slatablot eatalyd Ge% RAC)niMild @esiamcwdoi( ¢hegalcohioh fun¢tionality aleyi known

O S0 S s
M@%G@UVDJ@G@BM@ +071z 6WIROT hB Do ePepaebingitu from PP -CH:Br and
s fonig QT e Shef? R butsh 1iaB@M). A%e 3s0f LGSR Vdaﬁ'tHéH bedbdtvertdd to the

e protectln group 1s an aceto y group as

drsired pride Bweiealityt oxfgwtmt Yidh ther enpeepripieghygirGurjsaning derivative
RSRAUR GECING sGikdble Mn@fo? @np&neﬁﬂi rEé?‘:}ﬁln% is SRAHChH IR 30f

t he carbonyl group _of 'actone provides a cyclic
et heThehmﬂC?ﬁg By @d@twﬂ&m@;npg% Grbaigtion, of repe 1t w@red fuprtional
dﬁs oﬁc&xﬁﬁduﬂh Zh%”a@% aRE %%@ﬁ&ﬁﬁcﬂ ol a &é‘mhve thereof. In the
C

t1on be conveni ent cond ucte u5|ng
BP@AL CORteR; fhgéfmt yaahotationT a%f?lw‘a PRQgiEfying o phpgging the group to a

§iRSlHCRdehRARE P! TS maf cmpdR PdtexamPle kén@dRALbne ok Atfre ﬁrotectmg
connnnu%%at abog@ -78C eaction of the lactol wt
aM

EPYRS 1§ %1 Q{g?r{;?ﬂgg ¢qrameR profecting groups have been

ads&meucaaﬁiettme(ﬁraéessemwlsa coltpR&-Ehkkitab)a ét?reﬁJBQiouble bond to
resen e of an acid é . .benzoic acid) provi

0 e SYTIRIe o yPPHIG ing (o8 Psing \feeta%%wp%en&ow acid), a

&yerdmdpgl rifthl (Q5.BIPmaRe of &hdi Binh GedebReddéobeRE], %Cﬂlﬂ\hcbr@&yclopropyl
ubl e bond of the acr functio allt QBX
Ir‘%ffcgeg’yu@%’é VBr6geH ga’aega%%d orocarbene), tridind ring (e.g. by

means of an in sifu generated nitrene) or some other suitable group. It may comprise

converting a carbonyl group to a methylene or difluoromethylene group, or replacing it by
two substituents. Bach of the two substituents may, independently, be for example
fluorine, hydrogen, OH or an alkoxy group. Other elaborations may also be used, and

more than one elaboration may be required to obtain a desired derivative. The
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suitable catalyst (e.g. Pd/C). MId oxidation of the
al cohol functionality by known nethods provides an

wa@bashyates whi ch can be el aborated to a term nedT/8GE07N00216

by use of a WTttig reaction using Ph3P=CH2 (which nmay
be generated in situ from Ph3P '-CH3Br and 15 strong
base such as butyl lithium . ,The ester functionality
can then be converted to th% desired am de
functionality by reaction with the appropriate

hyd d '
rlarmatog we 1 asliis ipe AER0RIR: Heswell Rty orsanic

cBemikhRg liRkAGESS May addltlonally conprlse elaboratlon

of ane or re functio f
to Ae¥ReRis aﬁyaﬂ’ﬁl? e tg%raeeﬁ }n\‘/’ élﬁ er 219{1‘“% %OFI SIA In
P 1, Q:Sﬁditloﬁswhﬁytbc ahfn emtablremohﬁhaimfoalfomnﬂg are é4qrSortan annde

gglgd‘a? &te gﬁ%{?ﬁg hc?aﬁ x%alj;pglglggr ?eiugfé tn%ry?l %é Enco or other gixmllar

c@ﬁ@oﬂfd) et ﬁa]}kylat@mtarhmgyla@rmm pslax sml\teheat @bmpdoﬁﬁ"(? under an inert
thh for re Rg t r
ﬁera égrcz}boB 08 é%?l%la%s nau\l;e?}; %ﬁe f)é?xgmg agi‘dr}ﬁawlgé/ rrgornlvcérteed to
a@| aliadhidride dyy aneshy oﬁthnouybdﬂduide dmdrthe tesulugg aeid ghlerifleoexposed in
e an OXIde 4 NQg- ( us
aﬁetag)E orS8B’§$ oleﬁn 5\ SmBher él{églafw mc]]ude . usge of DCC

enzoi ¢ acid), a 25 cyclopropyl rin .
(Gﬁy@ohdiylcmaﬁlmudé) mrffect tha tmup@l@ea‘atoadcmm ®)invelve initially
d' f Lyor 3@ th pay Stron é)ﬁ% (I%is% B f}nﬁor%fataaﬂ hi5Bl lAbout

rocar an aziridrne rlng
m@ﬁifﬁ?sn afi elher sotveau, t4g. w@uaatédbasps meludy LBA, sldivugly p\%ens may be

%Lj%gflfn lr%r om, yliaEurW c r&g@]ﬁh ¥ Efor ©R4 ]:})&F]E Sbiidmd- tﬁﬁ&g@en ¥bdium

ene or uor onet ene group,
hydpﬂaetcﬂ@)]]owmgyfonnmn@ﬁ Bmamomexﬁ comp@undH, Bfis mesqdwg compound

1y Ak A Sy Wil 0 SRBAAE ! i CohifioR R Barty on the

rogen oxy group
rebub of tht consrsinay ard igsope m&@e@s cempounggrsay bﬁawnméed dlrectly to

r
SHEBGLES LSRR E-OR S oh I P sh BB resion i
sodins horoksdiiden or (ethel 1Hdd achucinge 2g¢Rbs 8-8e 1R b@?%VWﬁ@f & goom

R%:?tgfhoﬁg;%én&a{eh@or@ogﬁ'@& wheRER1 st (1 iyl R R #GH. Phis may be

?e synthesis according to t he pr esent
q sboeated o rmugqﬁ owith ikaowen ochemigty §-8- Fiyg mefﬂatl% feith M and

IRMmRR, Q&V s&b@%@ﬁltﬁa@&ﬁg{wiﬂl OBy bOsihérWaRd B&l@ﬁta@&&lﬁﬁcrature
or an am de. ui tabl e esterification con
Bfincpfippagrely the

foHewetid npsessey by wilf ik copadieph i aroder &t R

zﬁ&ﬁgpbfﬁgﬂct ﬁﬁg bél b abAiddE efbsRddR oitledlige élbdtaB@ ThE olefm may be
sol vent at about 10-50C under an . ner at nosphere._. f

fypbutelabointad - by Aysloprapanabomy(eis, Bsipe mefwlaps i cand iy zine

dFaetd1 @ata o SorloBibr kﬂowrﬁﬂetﬁ@d)depéﬁid@ﬁétd@ gbﬁmﬁ@ﬂeﬁclﬂﬁroperbenzmc
t hi onyl chioride, and'. the resulting acj

chlo
asid)oSberlitions dirfor fieopiclisatign Jatelve tagfoar Vb 5 %h‘éﬂﬁa‘w €8
Glubby @Qﬁaly&te%r |dﬁC NuUBkeerotseli® fealbéfe tokalyst (optlonally a polymeric N-

(dicy cIohex ||n1de ffect
iR Pl o e s 16 &b foat eI gh i g0 to about
Roreantnt td 10 ﬂnibsﬁiefe@ peshas for alhitD.1 ® GﬂdmﬂimlAysudﬁiﬂe salvent for

pout -50.t bout ., -100C n e r _sql.ve
R astionais eBaRmet e o8 TR o BT P <Oy ggtised
pio@dt rﬂ@pelsdnfegcmmu&tae Tiad deiiitidins Cwillpdepedd |on fher nature of the
tIansatan?tlon éjymmtay bulxjwf'o ve cgeprotectlon lfsee elsewhere in this specification) or

functional group modification, for example as described above for conditions c.



10

15

20

30

hydride etc. Follow ng formation of the anion of
conpound I, it is exposed to conpound 15 IIl, generally
wowndlsowi77é sol ati ng or warm ng the ani on. Condi PCT/RE62007/000216
depend greatly on the nature of the conversion, and
in sone instances conpound 3 nmay be converted directly
to conpound2 (in which R6 ;s =0). Conversion of 3 to
3A may involve initial reaction with sodium
borohydrlde or other mld reducing agent, e.g

?&%81%‘/, V@ﬂg Wﬁg 19 %%Q"méa?@ﬁ%ﬂb%rg %gv&?&%&&%ﬁ When made by

thbeprﬁﬁbselcbkmbad etlovd. Ascgoed edlial.t e kmeamt atventiont isy capable of

prgu% gqu ﬁ %hget %no Her{‘%tlixgg I'}? géﬁ?tg'?y l 1@15‘} B'@ sy their

spzeb:ﬁv hicdopicad npbites Uit will bowddonidd itfat n@@eeg@hxgyesw ajgidlemycin D
mtaai 1%?@9 5 gntﬁet I (:t?d'dgfé)% C1c8Ribd eafb?% &t %ﬁ)ﬁiﬁ’c?héﬁ at the

coh be esteri or etheri
aromati¢ regioni 18y b;d '&bd\,rfal edmplphby wpbicing afhgieressyl of @rh.emcyde for

o5LFBIE s 5y IASHELCIY SCS CO ki W0 ons i

h@apebrcy:s ilg ordsy tooadhiave h&wmoqfhﬁtzaﬁ@a; it wpedibgancrespary do gart Wlth
m‘é%b&&g;;ﬂ?&ﬁ%&&%g RRIDRIOARE GrucRfdsF whgﬂ%lltﬂe%hﬁll apﬁa?efnt from

tion°invol Ve reaction with a suitab
ﬂ]@dpme;igqxget@ngiuct G ubbs catalyst or an N-heter ocycl iC

CarR orft &&ﬂ%ﬁ\%ﬂﬁ%:rleéf ﬁa@@ké’&@?&iﬁ‘ed%ove may be used in

hete ocyclic car ene cat conmonl y at abouf 5 to
treing Icancener mpletit 0BY nmolaaidnﬁectwllz@@ wald kinowy thappminor structural

moBFRa §rt§ % tWe Ends Hhay@liBbtice br dndadryGfle BRIERcal Activity of a

Sulta eso vent or 30 this reaction’is
cairoindr anveithiarrapentedc iplodeivatives afuaiginlomyginaBo Mage gailgple in

qiRft & Bchnt RIVOLHOR thalB¥scall %wg@capmduﬁ&ed The
con itions w |l depend on the nature of th

t r aRRBicHEr pigklomycayD RRg dekrBYS derrehbmar be Pﬁeé hor(the preparation

ofth SRRBHRNY for e FeARBA! Ifi GAdel @P JmaMria drUd GlitroRial iSécAbR The
nodi fication, for exanple as _described above for

PIERHE TBRECHPTNECITRPS e P Eir B Bs 67 tRNYD Hereof Wit e or

mofV&@iidalp a@deﬁ@blérdiﬁﬂeﬂ @Sluétit Sh@brosyGant. Buel cariderdidiait ¥&/or
ci‘hereof when nad the process descri bed above. As

Bragt agmin gepgral ‘Yﬁ’eh'ﬁi‘”@sent i nvention is capabl e of
pr OVAtéialItgnﬁleIﬂ orl aNBRvAive ABErtofAthade Sasoﬂes’ﬁhﬂdda |aBd5K§éCfnﬂy be
may be. used. for_their _.specific biol gﬂ
oA L COmpOSORT cHle ShETRRLEHR S HIFYORREF. dfed Ditreguti
]gﬂlcﬁiogl ad»r@mgnioﬁs E}efadﬂmﬁstéied md tiéﬁt il@adi;h euffmmgcﬂﬂml o)gyaease
escri bed \{ Furth no 0 at the m?_t i
0 A0 S ot O feas P et P s g compliations.
’I‘liket:&mp@it}dn Slfouhl beiviie aC yiedngityt of thd Bampoundedri agent Bgfficient to
% ?Hel%?re g]?ment of the C8 -C9' (styrenic) double bond

ee?agg’%l e. In order to achieve these
nodi TheGhérapBﬁBcal]tyteffﬁﬂiﬁb dodedevebioe sﬁjap@mctlﬂmqﬁaﬁafm W\ﬂﬂ tidpend upon

the.c e ard | mat er | he str e
n SSegt B ORI S & b ISt Bna nliSes it O e horder:
adnaltg of tlmrcmhpotmd At gpeal mglayeﬂ {fBe aomaposidon employel; the age, body
by
gé)neral gg%@e&% L maeF otb tﬁg ngle tﬂ}?ey %fba%lnH 19?%18%11 %1% ?oute of
admlnlstxatwel; kheknatevwf Set]wastranonmf tlet agmt mr admpqmdtl thé clatatiomef the

tr a?m?hogl Cgf Eac ® (9)9'&) rﬁﬁé’n Sppo%cgc?en% \Ht?xdﬁmg %e&&%nt together with

other related factors well known in medicine,
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conmpound, and it is expected that derivatives of
ai gialonycin D, nade available in 15 quantity by the

w@e@seni77é nvent i on, have useful biol ogi cal actpPeT/BGCE®7/000216

In particular aigialonycin D or a derivative thereof

may be used for the preparation of a nedicanent for

the treatnent of cancer or nmalaria or a mcrobia

i nfection. The preparationzﬂay conpri se conbi ning the
aigialomycin D or derivative thereof with one or nore
clinically acceptable carrier, di]uent and/or .

adj ufan tskl'\{ legi g he gt pyouidsbe ghlg, & Apwing ﬁé}f%}men?gw%off J5igrpige an
B &iveN SR A hm¥el: | of kigener Ainfoahd MKEdhNwbhldrbearequired to treat
derivative thereof, made as described above may be
agpiifePie SiS8RY as conpositions either therapeutical ly or

Pr eveRhéiBy, ¥n efféttite B&bﬁé@fé%ﬁpdcféd 1@ PPl t'ﬁ@ialn@eﬂof about 0.0001mg to

conposi tions are administered to
sbgicr WOPRg 1o i Bp; Seiaicer 7 b e aheit &R oo
'7‘501&12 Rf katboliP &&ighp @éﬁ 248 hbyts;a4boas0.01:hg 6l IaB@ﬂ§60mnget kg body

nplications. e c tion
Vﬁﬁﬁ’ﬁ?iﬂt%ﬂ hoprs; ?‘Pé’ut:%‘ gl%%’rgg‘ dzg et g%l?ﬁ %g}{q rgle Fours; about
Oefuh el div e 260ing 90 ke fudy Datghe pir 24 Hotrs dbenalp g icatioh250me per

KR el 24 R, ey et PR fi e PRl W ratlied o be in

tIi’é £a5dsoub 0mg té hlamik B@DmﬁerﬂdeOSy?%fght erGf Hohms; about 1.0mg to

b Tl B biroiiepet 2 pECRGRN Bl, R TR B K boay

vaegie hal 24edis; Bbous @ Xngnd atibe 250§ peiles ey iveright perizt idunspabout

m.ni s adm ni n
g oot rik vtk el St B b0 e il Boplyime ver
Kﬁufo’ﬂlylv@dighlfpet b4 hotmseatione A 0mgdo wheutuSer per kgorddy nedighs per 24
or coincidental with the treatnent, together with
h8 PRer related factors well known in nmedicine. WO
2008 MyRdRG PEE2BERIBGPPHOHIBAGS the2Cea@mrat wiould edfor thet dwsation of
ﬁgél&puugﬁbe abl e, by routine experinentation, to
&P hean effective, non-toxic amount of agent or
c onp Gurilgeryiti veill teoagiperehietor epudfr @dingry skilban theagypiiat gliel eptimal
| a)
PREPIEP spalfl 8F BlakviauaPibsflch G B%geiamqwgﬁ o AR GHE Crient of

range o

tho gisenge ptete Hcglgttmstdmﬁ dor, pente Zl mmf gdminjyiiation, |apd the nature
b b |

B8 AL ot Ry LS Mg Kool AR o v

dstsimgived pie corvantionak technilgett 0. 1ng to about 500rTg per kg

bod
por i anky 8 3P ROUHST RARY il D iy Ry e of

t@gmpgt pagh as,( glem;@g,beq\gf doses plthe eampesition gixey ger day for a defined

rhmbpéé (!laé' @R b@fa&%ﬁ&lhy@bﬁ%& {cRGEn e LRSS QAvERIBA course
range about 1.0ng to about 200ng per kg body

%ﬁ@ﬁﬁnfp@ter@mah%iegts about 1.0mg to about 100ny per

kg begd eﬂ@ﬂgﬁtaﬂe rco%ﬂom%ayw ate A& of dBngd: Q%Eth@&nﬁhlch
per kg toém per 24 hours; about 1. Om% to abo
k

o35 o B 1k ot o %éinglm Sl inothen 94 SAsGRES Mg Hdpde @
pﬁ%%etﬁﬂ:@ﬂy ac@@;&aﬂi@cabﬁ&ydm&h@ma/opsaju%t hours; about

t o about
m‘%‘hese compositions Can be administered by standard routes. In general, the

compositions may be administered by the parenteral (e.g., intravenous, intraspinal,
subcutaneous or intramuscular), oral or topical route. More preferably administration is

by the parenteral route.
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kg body wei ght per 24 hours; about 5.0ng to about 15ng
per kg body wei ght per 24 15 hours. Typically, in

WO b@sapeaé i ¢ appl i cations, the treatnment woul dPOESETN07/000216

the duration of the disease state. Further, it wll

be apparent to one of ordinary skill in the art that
the optimal quantity and spﬁm ng of i ndividual
dosages will be determ ned by the nature and extent of

20 the disease state be| ng treated, the form route

and te of ad |str n enatur of. the .
par t i cul B Fudr Wam?rlg% thb E’SUI(I,lhperms of being
copiphtiblenveidn diet othmmgmdlehta ofdlhe @Dmpnﬁdorb)andomdah'teﬁn@d to the

| It will also be apparent to one of
r%cgw e ||

Iﬁary in the art that the optinmal course of

t r eatfxemples eﬂpimnasc;eutlctaﬁy rurep@eblechrrpoo@ sliloénts fve demineralised or

f .
SRTRRYAL R STl Y 88 Ly i lBher o
akise 0f, @uoveed Pibmadizeal rsmme@ﬂs suobats eamit oﬁé,tseﬁﬂnwmaoﬂ elive oil,
ctoﬁgx]is§ed éﬂ HARRE éﬁl SCS%ILIE 5@%&3&0%8,3 tg&)ar K g@ﬂlcgn% oils, including

pared accor
nomwxaués osudh raargne@kl pblyitoxphee lzhenylap@yabo;medmugln;cﬂtylp}nenyl

HfiRbEnd PRACTSEHL SAbLY GROERAALIBUEANLLBD. sor pagin o

uvaht ese Co I ons’ can
squiatine; stcell\édsebydm\ahMr dsuchutass . methylgeedluddse, t ¢thyl cellulose,
y be ad tered by. I
FHRIPORIARY o° Tniial D7 e BREIEE o

hydtopcapmsﬁmedxy)ceﬂuipaﬂ, lowert a&a@éﬁl oo m@nplmtbarp} of dsaproganol;

S BRSO Bl ARV MRS, 0, o i

pofyethylens - glhirepla@pbwenpylsnensdycobecthylense ;giy&bl epropylertee glyeol, 1.3-
b%gylgﬁ' ?colc&nglgéérm Gat Badtégﬁrrsogmr as Egﬁl%?&le#%ﬁlt&é, fs&ﬁ‘opyl

MMpos 1 oNn not [eterious to t
myrisiaiRPr. etylapientes 9o uw}pam@ewgme &MFAECERABEBIR Bagzacanﬂl or gum

AR, 'a%ﬁspe%le%l jéﬁyt Srypleau et Bt bS Bk wifl ©hns e dng g@ly to

wat er; sal i ne soluti'on; vegetable based* oils such
%&gﬁhst}ghtoféhﬁmwmom |, olive oil, cottonseed oil,

MBI Zqhe cbmpSRfATes ﬂﬂe'@cﬁﬁ&hm@ygb@ﬁ%ﬁn QlitapleS8H ddnMBieation by
oil, olive gil, cottonseed gil, maize oil, sesane

ipjpptionq i dh; form; pf 8 fopmiaiont S“&Ptrle fgy prak pgsstigm @uch as capsules,

tamab U:dpl@ﬁ IRk Yol bR Sin SMER s@fablBrbh¥d1ives) % Sh le9X @136, in an

i | oxane, and, et hyl phenyl _pol ysol poxane;
<§tfmné wiapledsh adminjirafiqn ty ighglatiog, such gg by ﬂrmap%fal inhalation or

o@zﬁrlﬁlﬁzﬂéﬂbn 80 h ol lsitdblefoR parkBiefll i iiatioR) thhtl i8S Subcutaneous,
.derivatives such as net hyl cel | ul ose, ethyl cel | ul ose,

AT BRI FYEEODS 0 di um car boxynet hyl cel | ul ose
or hmd radyisteapivh nat By | igRbhble Oswmdnow tsus’;iemp lo$ , enfuflion or
ex e. et hanol .or opano ar al kanol s;
B Bishy PRV PS50 REBlbIeo ABYorn R [ GHETS cab include,
Rihgee' o ksintiém hscﬁmﬁmsdulﬁﬁe phosphate buffered saline, ethanol and- 1,2 propylene
glycol.

Some examples of suitable carriers, diluents, excipients and adjuvants for oral use
include peanut oil, liquid paraffin, sodium carboxymethylcellulose, methylcellulose,
sodium alginate, gum acacia, gum tragacanth, dextrose, sucrose, sorbitol, mannitol,
gelatine and lecithin. In addition these oral formulations may contain suitable flavouring

and colourings agents. When used in capsule form the capsules may be coated with
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pol yet hyl ene gl ycol, polypropyl ene glycol, ethylene
gl ycol, propylene glycol, 1,3 is butylene glycol or

w@bkgoseuing fatty acid esters such as isopropyl PCT/SG2007/000216

pal mtate, isopropyl nyristate or ethyl ol eate;
pol yvi nyl pyrridone; agar; carrageenan; gum tragacanth
or gum acacia, and petrol euE}j elly. Typically, the
carrier or carriers will forfffrom 10%to 99.9% by
wei ght of the conpositi ons. The conpositions of the
|nvent|don 1ineiformswtablefor ag{nnlstralon
By PO nﬁ“& ng, Yoo ROPPEPAROr Oh TR Sisigppte which  delay
disintegbdtienf or oral ingestion (such as capsul es,

el i x for exanpl

gﬁlblt a‘%ﬁjg %ngspl 1°P%r§7ng €a nﬁsr'oﬁ %%S?'fl 4 tﬁ'&?@%ﬂ agents,

bosavaived, dirteicides aﬁcﬂbﬂﬂ’wmglagdmtson by i1 nhal ati on, such

as by t al a or al al ati
For m SR BRaS bt RPoRleafth Shussiihy pldes sfcebiale mihufhan and
smtmmwt)anphanmaceutxculr qmnsca;l amaenarsnt rdsnsiegrdtng Nagemits, Obiluents,

ABhe U1l ShGE) SRR, B GERORe BEi S soaie
pmd@mtmcrludel gurace(ce(pa agllaing] corandtaciyr glmrtfageds:mth; abdium alginate,

t
’ﬁ’ﬂ‘% hglcgihpgser Ed? ag‘%tﬂﬂé&ngﬁégo W %? S‘?feeﬁenﬁﬁso'ﬁ’ﬁugﬁ gucrose,
gqctpgq; | gluc8srespaxtamp | g saghaine. t Sitablec disiniegraing digénte fiicbyde corn
%élgﬁirl] %&wl?elﬁfbga3’&&“’%‘3&&%‘).‘1%6”62%? :r & ms ©xan oanI g%(r:rlx, %ggtonite, alginic
acid lvoregaret Byitabid Idilhode incimib Hygétose, |saibiele mammitol, Wextrose, kaolin,
9411%0@@“ @almgl'ﬁrbn ?r%ﬁﬂtéa ca%i ﬁﬁgﬁg agr{ thaﬂ:%ﬁ'a ?@ogpleaﬁ? n. Suitable

sucr ose I ne an
flavoudnl pgeots mﬂ@@aﬁppaimﬂt@kmil af ivdiergreeny, cheny adrmge or. raspberry

Jiqé#o'gap% € duk t@f@ %étll% g%ps ui?x Qéé%bﬂgzgersggxg ?té%pl%}{%}'g % eﬂlc acid
MW%C RCi/2g R0 GrrCeRR1 B’aX@.?f?@M isoboidszegn, shellas or gluten,
gl!uirﬁﬁfér é&lese%ﬁ?ecst oAl @od?ﬁrggde}{?o%{ey il 2 F@Lg to%}gg;ol ascorbic

del ay " disintegration. Adjuvant$ typi cal
i | TRqtiad tpgrabemmprrestyl paralen erhijodidanbisypkitse nbgitable lubricants include

%‘&ﬁﬁﬂxasttéa\’a%é ’steQﬂEtaﬁH' &uﬁﬁ% oRRE Q)‘dHn?EﬁlQﬂd@&eﬁfc Sultable time

forns for oral a m ni stratl on may cont
‘?ﬁl?}’o@ﬁ%‘s inchidp elysers! mpnastearte ouglycenyd disteptater v

phar magey Fdes ForlrACH stra2i0R §la§ 26hGin, B ~AdRicRIS He bGve agents,
?b?ents diluents, flavourings, coating agents,

QUL FREs. table Jignidcosrrcrs tle matarnilscerhyps alivemeis peannt oil,
sebtinkeRdll, Buniltiwesl 811 SsafMisley @8, ﬂh’éﬁ@&f‘ Cofonub &1 Al duitepark@ih Nethylene

ét arch, Wgum tw?a nth SOdI um al gi nat e,
15,8t ghesply etteprle REOPERGIC isppropanol, glycerol,

fﬁwyﬁla&ﬂoﬁ &w&ﬁmr&mmﬁ&yd@r&fwr ose, 10b: act ose,
Sui tabl e

gl uc rta or. sacchari ne.
di si %P%ij‘ 3 n&%’“?‘ﬁ@oﬂ&é‘ycﬂ%‘fﬂ?ﬁ ceppriseflispersing agents and/or

snrqieh&ihg apdns. o&ﬁtablacshwéhﬂm{g RYdntOincR @Odlﬂﬁ%rbgidﬁheﬂlylceﬂulose
or a

bent oni_te
%%F %ﬁ‘é"%%ﬁ’&ﬁ?{@?}ﬂ%‘bﬁ@ %@F%gég-wlmmﬁdoqmm%%mm
cﬁiemétyloaiénhok aSitable digRising HeRs itcAdel lbkﬁ?]hﬁﬁr 26 e@hy]ene esters of
f%t‘?y ac1chs sugh as ste eal}lce: aguri pd )Fo?{lygdxylr'iene S%r ito 21%}1(?— or dl—lo}eate -stearate or -

~

1€

laurate, polyoxyethylene sorbitan mono- or di-oleate, -stearate or -laurate and the like.
The emulsions for oral administration may further comprise one or more
emulsifying agents. Suitable emulsifying agents include dispersing agents as exemplified

above or natural gums such as guar gum, gum acacia or gum tragacanth.
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flavouring agents include peppermnt oil, oil of
W ntergreen, cherry, orange or. raspberry 15

wo b@sowreag. Suitabl e coating agents include ppdYREL®7/000216

or copolynmers of acrylic acid and/or nethacrylic acid
and/or their esters, waxes, fatty al cohols, zein,
shellac or gluten. SU|tabIe reservatives |nclude
sodi um benzoate, vitanm n E, P pha-t ocopherol, ascorbic
aci d, nethyl par aben, propyl paraben or sodlum

bi sui phite. Suitable |lubricants .i.ncl nesi um

ot oar Biotod farsgr earig PELERIEEID HHE SSEY: CaBR OIS A Rt to

‘ﬂ‘ios& @inﬂfd Slinkak, and hiRlesctibed éd ﬁy)rélgﬁﬁil $n, i foE bxadiple, Regnngtons
yceryl nonast ear at e ear at e q

g’éarﬁ@cmc Ao SefpIcg e 15 é? efr Q{Pﬁ%ﬁﬁ#@’ ORRALY ﬁa%‘z}h R pereby

%&mﬁ%ﬁmﬁthekﬁg@amsmn aliquid carrier. Suitable

liquid carriers include water

su ve ojl
peanut Mo CPIPOSLD, TRy 6‘?‘1°IP°§‘T5?1F‘P56\RB’II§’JJ? f“rPaggaf‘f P%C:Re?s g jabionic,
%ﬁﬁﬁﬂb r ﬁd)ﬂ-lonibcs‘ixﬂﬁctﬁntcsubh a} babitzoh @arabf polyoetethylemnalerivatives

| ene 0 ol yet hyl e lycal ... . .
g‘ﬁﬁ%f%ol IPS %en Sglglb 6%%61\{,@5%5/ 8%5.%(%,6 (Feﬁlgﬁt*vg% t0§ inorganic
ahAa Y ﬁwh Ta§ sitibaceasi silieas, cind wihet inpeslidntseme bs lanolin, may also be
Suigeasions for oral admnistration may further

se di spersing agents and/or suspendi ng agents.
Sui t ghé eoﬁ]btistttbﬁd hfag aBg éﬁtaﬂmﬁméraﬂm the dorumof liposomes. Liposomes

b th m 1
‘ég%g%% 5 Sé ‘%ﬁ{f u ?@ghph?ng t%gli ﬁﬁlle |%§§ m6§/sr an aruaoformed by
Sfishiou o abigHaasiir h;adrataot Buit cazlstals ot areSispembd @ an aqueous medium.
%I{}Pgﬂéistlgg Bg}%?séoﬁqgs}cagc !agcgee talbfE Céndhﬁlnt’tabﬁfglﬁ}ig )ix?:fyﬁf E%Qﬁl@eof forming

pi'pbs&ﬁn@} atfah \Heeuwsed.s drhbi (buipo?rg:tm mdlpodslfller) ferat enay -osn@ar stphilisers,
at .yl
d:iressﬁvgtgx?erg ex%g)%e%% g)&yeelﬂgy ’ﬁx‘g e g &Ju?shnaé'g}aﬁ%ho%h%%lds and the

edrate or -Ia

gitosphintddyd c}ﬁcﬂmes)ﬁajlﬁlm_s{)nbmhsmtuml amhsxpﬁy:tlc .uMeltexds toofepnilipesomes
one Oorwn tﬁ gﬂ“%) | YRR 8GR §{)ec§w LAblRe ?ﬁ#ﬂlaéé foyi *Pghgcott Ed.,,

I'spersing agents as exenpl ve
cMethedsun ﬁ:len Bintegys VolhimesKIyu Acadgomig PrgssiNaw atirk, MHY - GidP), p- 33 ez

A oRE s I ROOBARA AR IEH SEPRRLLA002LS oot

preparing parentera adm ni strabl e
conpdbe tivsnionaalso propidesenmethed of #@gf@gsqmqr@a majpriarg a microbial

gﬁfectlcﬁln Ao SndRRC LhRfithidd) Hﬁﬁrﬂst&ﬁfga'té d rban&ﬂrmeégéﬁﬂtﬁ‘ereof a

em ngton' s P arnaceutlca C|ence 15t h
thmpeymaﬂg @fmtpmwgiose A pigiplompein D Wérae@f-‘y“’aPYFc theysof amadg by the

g;f?/éegsz SR0 Fﬁeﬂm% RescAbed $boF & MR Dhiidi® fhalf B A HiGRHRRAREH Or may

a surfactant such as &an ani onic cationic
de monn-bunpe patignt.Eheapaticat 1y De & ypmerale, Bhg asrtebgpie may be a

Qﬁir)ﬁﬁ%l}’§H&Y§uﬁﬁﬁopaefebf{l§t’méeﬁamﬁlﬁl%§ﬁ$e a PSRRI hﬂzﬂ-human primate

agents such as natural guns,_ cel] ul gse derivatives
T @rhgBAeTEhuIRRY raappls Tha eampnal wpy be selesisd dram fhe gaop %?ﬁ%}shng of

ubih, & &%&%W@ ¢Giiné Smbr B bdvihe, [@Umﬂsl $9inBcaprine, feline and

included. is conp03|tjons may al s e ad nlster

i Ganipprel e pRmpRl mapsdseosﬁkgte LErqpe @ohwaan, g?rée’g‘@ﬁgr §PYVy 0% Suttalo,
dEdpy B8k, fek® @ba,hnw Q4UbRI s, Rlonkdyaid. a danfl Ofof RS CRB patient
and are_fored nq 0- Or nultl-lg Iar Tmrated

Ipayhes dompsticaied 33;11’,%?@ by b apbIbmgy PHA g us

medi um Brief Description of the Drawings

A preferred embodiment of the present invention will now be described, by way of
an example only, with reference to the accompanying drawings wherein:

Figure 1 depicts the general synthetic strategy for compounds (2);
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Any non-toxic, physiologically acceptable and
nmet abol i sabl e |ipid capable of formng |iposones can

wbeoossed76 The conpositions in |iposone form mapCT/eGL@IMm0216

stabilisers, is preservatives, excipients and the
like. The preferred |ipids are the phospholipids and
the phosphatidyl cholines (lecithins), both natural
and synthetic. Methods to feffmliposonmes are known in
the art, and in relation to this specific reference is
made to: Prescott, Ed., Methods in Cell Biology,
Kig| Idndepicisa genprlizedisgntheticoehenmgdor SRippoungy @? (1976), p.
e bSiaklombeia ¢13; 1 ncor por at ed
]ﬁéfg?ﬁqgggﬁgﬁgggﬁﬁggﬁzo Th% iﬁ@enti%z al so provides a
Figuh 3 depifts thesyntheds fgharidefnal aria or a m crobi al
Figﬁrsg,tdbﬁ&s Ay SRS GaKke £OEBEICEalgn PEOLSHIUBY i Ng to a
patient”in neéd thereof a therapeutically effective
Wigwre Seepigts ghesypfhegds ‘Pf%l?aleé{"‘Hg)r@ df've thereof nade by

Figﬁr_e 6%&%@%%@5&&%@& senERd bafipragdd@ycri bed above.h The
patient” may hé a hunmpn. patjent_or nma e - human
pati ent . ?yﬁéa'!?ﬂ 'P%?ﬁr'l?jtﬁ{}"ﬂ t W@F?r§8¥5’€?°$fqgws

ver telar gleforiBYerioddnehes HRNHR| pre®entriiveuiom providea a synthesis of
reptile. The mal be primate or nan- human
peklemyein Ry(1) gp @mﬂ%}g@i}ﬁ’fﬁlﬁ%&ﬁ%ﬁa{ S%‘Pﬁ@‘ | may be
selected fromthe group consisting of human,

non- human pri medHe, Qeqyi ne, nurine, Bpvione,Rd e

ovi ne, caprine | N8 (BB

selected fro
buf f al o,

pori ne,

farmani mal . Brief jDesc®Hption of theR awithegs, A
preferred enbodi ment of the present invehtion will now
be described, by way of an exanple only, wth
reference to the acconpanying draw ngs wherein: Figure
vhereisi ct s the general synthetic strategy for conpounds
(i) an MR 2OR&H 10 A 760 BGH iBERAIHH0A216 24 Fig. 1A

o5 0 N ookt G RS SRE, TuForrOH Bl o s
Rafis@ef MBbatBng;1) ; Figure 3 depicts the synthesis of
th 1 de (9); Fi depi gt s, th thesi .
ieciope, re akiogh aganass B Safrenbyal Dl 184 Bol e, Reis
Tgb@p@&l&i?ﬁsd dhsatt, Iﬁiisg@raiemryc: n E) ((jl); and Figure 6

epi cL s s i s el ected campo
b Rewe B SRR QRS B SRR IiEartet fydoeen. o
@f&écﬁﬁ% gdup,rph?@il oeat aﬂllqdfgrddpwf gseﬁmn sevemeahon gempir ovi de

S esis o i gi al omycin . S
bt e 9 B B, o 0, ARG,

NC(O)R, wherein R, is independently hydrogen, a protecting group, phenyl or an alkyl

* group of less than seven carbon atoms;

whereby, if the dotted line is absent, Rs is a single bond, O, CH,, CF,, NR4 or NC(O)R4
wherein Ry is hydrogen, phenyl or an alkyl group of less than seven carbon atoms and Re¢
is a hydrogen; ‘

whereby, if Rs is absent, Rs is O, CHz, CF;, (H, F), (F, F), N-OR., (H, OR.), (OH, Ry)
wherein R, is hydrogen, alkyl sulfonyl, aryl sulfonyl or a protecting group, R¢ is aryl,
heteroaryl, alkyl or a perfluoroalkyl moiety of less than five carbon atoms; '

R7 is C=0, S=0, or a protecting group;
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R2x RB HO' ORRonf t 3REROHRA NO 1 HR6
OR7 2 wherein: mis an integer from1-4; nis 0 or

wanproosoieger from1l-4; 15 X is 0, NRa wherei n RPCT/SG2007/000216

hydrogen, a protecting group, phenyl or an al kyl group
of less than seven carbon atons; the dotted |ine
represents a bond related to_R5, whereby, if it is a
bond linked to R6, R5 is %%nt and if it is absent,
R5 is present; Rl and R3 are ORb, OC(O Rb or OCQOZRDb,

erei.n e ch end hydr ogen, .a. 20
51 S0P G5 G SRS 8 NotOoRY oGt B 1ropEs ghenyl or an
talk§Ngro 6y 6flek &aRGBvenlcalBa aldmsgnd R4 are i ndependently

d g@_ﬁ] hal ogen, nitro group, cyano group, SRc,
LY #or  NC(O) RC wherein Re is independently

Mﬁﬁﬂg&fmgexﬁ andot ecting group, phenyl or an alkyl
gvr oL g}j vxih]ew éﬁeir% 18 é%g e\é'? %ggq [okgx% ﬁ%@o nsng)o%vﬂ gtr r%%}{s’ iéié)extuna%tly to
GEtBRNRdS’amnﬁMt@aRd 25 wherein Rd is hydr ogen, phenyl

% 21 éf”mg Du%1 | ess than seven carbon atons and
D S R g e khereby, if R5 is absent, R6 is O,

CH2, Tﬁﬂ:gene(al-lsyriﬂ)ams(xﬁf;ﬂlda))lolgzd-flfﬂ:imnll;]gobhd ey ,ﬂh(sﬂtﬂed et FIG 1. The
a sSu
Srigh apeeatsPrgY Brgtigrecd olpngyh S hhued Ppigreia i o by

dte Mlitpeiobl ueciad, Lfy]llovmil et ycytftioh ef shet beagylicd maitioarihdd) with the

kot St &t bn Sind 04 aE bl e diRiPa g ed on
@) BHa, rifg-2lpsihiRmetathdsiS( (BAM) wiieg €mbiRhsecendngehengjen,catalyst to
gho%ﬂg 2 wherenhﬁl g@sgﬁo% c{%tt%c{ fine lstahglond Ven GG 383 is a single

rogen; & mhe
whed)e Theemetallgion fuf rRatRt (exept Rs p0®) tand Rg |1$1 eiflive carried out before

%%2?)8% é?):-@ér;ea(fgé%rng g@@ﬂ??{n&&m%@ fnﬁ g%t &h&eﬁﬁtﬁaﬁ absent, the

gemrlmlelseybmlﬂdédisQ‘@dIRadmsgglebmd)conpound (2) is
[HRMIL ?,fegat ed in FIG 1. The cyclisation precursor (3)

I's prepared by coupling a substituted benzoic acid (4)
and T8 altgye synthetic strategy is further demonstrated by the example shown for the

synthesis of aigialomycin D (1) (FIG. 2) and selected compounds (2).

The synthesis of the amide (9) for acylation is shown in FIG. 3 (a. DIBAL-H,
CH,Cl,, -78°C then MeOH, 92%; b. PhsP=CHCO,Et, PhCO,H(0.2%mol), CH,Cl,,
reflux, 73%; c. Hy(1atm), 10%Pd/C (cat.), EtOH, 97%; d. (i) Dess Martin periodinane,
DCM, 1t; (i) PhsP'CH3Br, "Buli, THF, -20°C to rt, 52% over two steps ;e.
MeONHMeHC), 'ProMgCl, THF, -20°C to 1t, 80%.). The known acetonide (10) was
reduced using DIBAL-H to provide the lactol (11) which was treated with ethyl
(triphenylphosphoranylidene)acetate in the presence of a catalytic amount (0.2 mol%) of
benzoic acid to afford the o, B-unsaturated ester (12) as a mixture of cis~- and frans-isomer
in 82% yield over two steps. Ester (12) was saturated under catalytic hydrogenation
conditions to give the alcohol (13) which was oxidised using Dess Martin periodinane to
give the comresponding aldehyde, which was further treated with
methylenetriphenylphosphorane generated by treatment of methyltriphenyl-phosphonium
bromide with n-butyl lithium to give the alkene ester (14) in 52% yield over three steps.
The ester (14) was converted to the amide (9) in 80% yield by treatment with
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io the Mtsunobu reaction, followed by acylation at
the benzylic position in (4) with the amde (6) after

wo pdosioai77on at this position using LDA. The  PCT/SG2007/000216

macrocyclisation is achieved on (3) by a ring closing
nmet at hesis (RCM using G ubbs second generation
catalyst to provide (2) (wh f ein R5 is absent, the
dotted line is a bond, R6 is and R8 is a single
bond). The instal | ation of R -R6 (except R6 = 0) and

R8.1s either, ca t before 15 asse of (4).-(6) .
Beth é\ﬂ“éelt‘hﬁ LH# ‘iq‘tf’é%ﬁey {hn%‘? nEHt: eé‘ts( 2% tsgmépﬁ{n%gx?esmm
lﬁ%m!i& absent, the dotted line is a bond, R6 is 0 and

si.n Ie bond e. ove S efic
e r alEgyRHEh ey e BE PR Ry swexlaﬁlfﬁ‘?é 4 froomar,
Kaw, 'I'!E/DMEM heants 0 KGH,i1eOHMELC mt}eﬂib) tieh| HDAZ,) pH 89%:; c.

%%S%Plg’a%&q&o g%{"( ‘%Mﬁ-&ﬁzﬁé e9S gi%%f %[R@yWrc1llqnate was

FoRCEQ ias ity Bis-NIDBNcihCGid o206 skponffh:ﬂl?@@i'vl@(fﬁeEprptected benzoic acid

»%Wztszcgpp 3 ng%cglgd}t% (ﬁﬁf | %er M730 b%qu?%{?ns to”Qwe the ester

Qay.i Aﬂdymﬁtbﬁ at thB@Mttlmi Wlth ithe) mﬁhﬁ@b@d@ Béhle\zedEBlylllﬂnaﬂ'dertth LDA

foﬁ%’: rca 520%@ &gve *?ng?ﬁ/%lﬁ m'?%& wn acet oni de

( 1O)Thw.§1nﬂﬁsm of wigdomgiind® 1)BAlsbova do FI@V Bde Ghubb’s II catalyst

B RS Ouh ok M cR Sadbh b By a0mon, P,

BIVR160°, 5atm,rfdunin, $8%.2F-nmilfyb. NaBHh deHAI20c(d) 1, quant.; c. (i)
Irat er

B1CE v B P SRR e (e P B Ga o

@sber, Adags, ov@s. sat urated under catal ytic hydrogenat| on

NS BiiRackR op ey Al RO {ctackBl Yy, B3t Rifncsis

usi ng er 1 odi nane
g Gsyhbrd sacgncegdlem}ade catatyisc WVlwkcsrewwnherreﬂweQCé@ afiorded the

BR50M pg&ﬁ{ct 19}1 Eeﬁé{x:vﬁl%&ﬁ 1Rfies 4ener gl Sl Mrahtneatgmtem m=1,
he 2ithe) d\vtted lglp\ma slhele ht)rtde Re =Bs F@MQMA&? R4 5SHRy iSeqbdent Rs =
ﬁve(rg %r ?36133} 4_3’1@)3 bon: hg Shg! H(]]lﬂ)SGWafielﬁ %t‘.ﬁ%tl?ﬁ rhid $ﬂ397 1 at

oyl e by tfeat nent
Qx@@eutﬂquﬂmwls&c@omﬂmwvavg mmmklylh’é&) ReNdatfng £100°C, 5

RuflBO6R cga’véj @19 d'k% gleéi@irﬁe trecquftéd E geometry.

I sOpr opylTragnesi um nt hesi s
nac rléetyra,q tlghwdnvqs?le@ematq 4Ry f@r 2 piitiesis of byt aigialprgycin D
W its sd¥edika EEHFJ (A Foxr tfhe s%tﬁ&is of ﬁ’glalglggcm%‘@gvt&@e (19) was

reflex then

tppced with sppligm éoromsademgeﬂrﬁpe i aeohgh %0) [eqrsetakyt fo (2) in
?‘ﬁS lg§,nRk Lo W%oﬁﬁ@.frﬁ%e%ﬁlda@héréﬁ k1S nMIVItRS B&tfed AR is a single

urther saponifiedto % ve the protected benzoi ¢ acjd-

opfl, RhiRn=RMOMoRast Ro W R 1% abeent) RohBOXl4R7 5 ks, Re is a single

Mrtdsntl-.e ler.condi %ﬂaﬁﬁtﬁtﬂteoyﬁl'dvﬁlcbﬁ@ (ﬂé)t\{"ds ue!aﬂeZ)mm methanesulfonyl
kylatlon at t osititon wth the

oridsladfoRp the Pmewrts‘wngwkm@ fv&rl%tt{éa ftﬂbet ggat@tl g 1.8-
PhakbbiyRlof5.2.08indec-- o KBBONEn toldbnel thd&204ik @6 Give the diene (22)

[equivalent to (2) in (6’S, 7°S, 9°S)- configuration and wherein m=1, n= 2, R; =R3
=0MOM, Ro= R4 =H, Rsand R; each is a single bond, R¢ = H, Ry = CMe,, Ro=CHj, H}
in 74% yield. Final global removal of all the protecting groups in (22) by treatment with

hydrochloric acid in methanol afforded aigialomycin D (1) in 91% yield.
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10 The synthesis of aigialonmycin D (1) is show in
FIG 5 (a. Gubb's Il catalyst (20%ml), DCM refl ux,

wQdas®10786% E/ L=5.7:1or. Gubb's Il catal yst paD%emioy/poo216

DCM MAN, 100C, 5 atm 30 mn, 98% E- only; b.
NaBH4, McOH H20 (4:1), rt, quant.; c. (i) MO, Et3N,
DVAP (cat.), DCM (ii) DBU tol uene, reflux, 74% d.
INI HC1(aq. )/ MeOH (1:1), rt, 2%2days, 91%). is The
formati on of the nmacrocycle from (18) was achi eved by

ring closing netathesis using Gubb's second
genebunthesis efaselacipdtcompammds (b Hcthosm innFIGef‘F (B¢ 13E}FI(aq. )/ MeOH

@fﬁpm@&y& %%ﬁygdsb%%ﬂaf?zi ygt (19) [equivalent to (2)

(6’ configuration and wherein m-1,
n= ZFTOFh @ed@w@&nm:%e (19).03 &vh stlectesbermponnds-() weep/mthesised.

sli)lgtrﬁsg ﬁig protk&tmg%&fps PIRRhe ](ﬂ? rw{vag g&?}?ﬁgl ba' %@nt Iﬁgth' l?d?bchlorxc

peid] & aetismol fo a&wechoweur@olﬁ%ﬁ elagyHglent ﬁ% @Ml. @a%‘,. o> 9°5)-

WBERurdton RNV YEreld madiald on 4l Nine Wéﬁlg]@ 'B§nc(, kQQﬁg =0H, Ry=
atm__30 m n) gave 19) in 98%vyield

Re Uil Rsds ebsgalo Be 1Y) RiceHoHe Ry 153 sipgle 30!}5i %F&YH& H] in 90% yield.

N SQONE Sk Ahye, Utﬁ@ QIcBE’dl (ﬁﬁbew&yma?h@sw&h B drB1Bric acid in methanol to
ai gi al onmycin D ts sel ected anal ogues. For

£HE ORI HIEPY Isam&@lartéq 8&%{%%6(&)7’5 ReVo ﬁ@lﬁ(g&f%w%&d wherein

meduged, weuibn&pﬁhaﬁmakgﬁf el Re=RN=0Hf RANRL =t Rghmsent Rg =

aI cohol %ﬁeqw val nt to gﬁ? i, 25 5 RS, 6'S 7'S,
Ré‘ofhl’l sdt p SRSy Bn%gér ¥1€§1, the dott ed

|S|Vﬂ[ﬁegl§of&h§mﬂ]gé@) bond, RI =R3 = C]\/O\/l RR= R4 = H R5

'S absent, =14, 0H R7 = i S single bond,

(RIE Sakly Terpy o gz hmenapiip ey AIdgob A Uboy "

%@%ﬁnﬁomrgfb diﬂﬁhfbﬂﬁﬁtswﬁé zﬁ?ﬁ(ﬂnide ¢hdHquo.d gf 633m&rmt b )Th Hh‘,ﬂloromeﬂuane

espondi [ urt he
WD s riod B g QrappBiEsRBIt fudc 9L e TDE soRay Buminum

hodiRe thMiﬁémétﬁﬁﬂeL(XOG fnLg IIU@ nhtte) il g8 é%} nﬁ@gen ‘The resulting

R RPOPHTGAEY Thh' 55 e gyt patbopgl Y2 L ies addea
dropisecracdestirsy ﬁxe&bﬂlghﬁlghﬁfsdbutﬁﬁlunnﬂxﬁm B?dﬁdeClm@I aBQats (50 mL)

(}%Pléfg (F’R 51'13 Z?Vglegcp%k\%ﬁ se(qg%tﬂxg§ algir tzlb al %{eewv\?\ﬁlv aeiilo ed {0 zzlttencrI 10 room

Ingmtremmrleo'ﬂhe:namté was nattfisdob phf ﬂownﬂeal\/msglﬁaicomyxt iand Bhe jelly

e Rl O, R BP LR T8 FCTLCERAT AR0A P e

esi s s
queolih\piBt¢ ags pxtiietad W1(hleth})1 acethte (2cals), mBD%hl’wohc( 83 allowed to

367 ! ighc e durbl OFLERE Y el RIRELEL AT padrSlfrasonie

conpounds

maﬁﬁ@om "Hap grmahups! mauemmWM) Iaxldmvwdratp}i to give the title
g pri B8 |

L st oL L1550y ORI st s

geagjorcwithowy _lfumqrcpmnﬁna!wmhs,p@trnsmpﬂ;, date=were inhagregotenewith those

E«J@Bﬁed Re ggmkgﬁ ﬁﬁ?"% dﬁlfﬁﬁi@{ Iﬁ?ﬂg Cl‘lne4342'1 ?98%294% 2882, .

i3 32 114?0 |1ﬁ7@df%3§',| K74, 121001 ¥8c S HP, éﬁé?rplloé6 986969, 93607, 874,

83981 1eRL! 6RALSS] mnmtw éé‘hﬁﬁé !.)Oé nﬂa Sﬁﬂl‘%ﬂ pt §41 s,

|ve co ounO}éZﬁ 1 equi va ent” to
HSH4)94§ (dd 4 0 R-Sakll themseF 9Hz, ,4.56 (d, 1H, *Jusa 13

= 5.9 Hz, Hs,), 4.06 (dd, 1H, Yyseq nex = 10.3 Hz, *Jusansax = 3.5 Hz, Hen), 4.01 (d, 1H,
% Fitgax-H6eq = 10.3Hz, Heeg), 3.04 (br s, 1H, 4-OH), 1.46 (s, 3H, 2-CHs), 1.31 (s, 3H, 2-
CHs). oz 4.98 (d, 1H, Jusapa = 7.0 Hz, Hy), 4.75 (dd, 1H, *Jusaxnisa = 3.7 Hz, *Jiatiea =
6.2 Hz, Hea), 4.48 (m, 1H, Hyy), 3.97 (d, 1H, *Jusaxtoeq = 11.0 Hz, Heeg), 3.54 (dd, 1H,
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"0 nFl, n= 2, the dotted line is a. single bond, R
=R3 =OCH, R2= R4 = H R5 is absent, R6 = H OH R7 =

wol2008l01R36 i s a single bond, RO = CH3, H in 86R€Ts6L07/000216

Synt hesis of the am de (9) (3aR
6aR) - Tet rahydro- 2, 2-di met hyl furo[ 3, 4-d] [ 1, 3] di oxol -4-0
I (11) To a solution of Derythronol act one acetoni de
(10) (10.0 g, 63 mmol) in di©hloronmethane is (150 niL)
was added via a dropping funnel a 1.0 M sol ution of
d| i sobutyl al ung num hydride in dichl oronethane (100
r-ﬁ:lﬁcql-ibge: :HHQ)Hy éﬂlﬁaH6 ZM&M&?%@E@ 1H’H’eoﬁééltﬁ4t(§>r§éi 2CH3)’
%Tkuﬁﬁ’l tirred for 3 h at -78C, after V\:hIChtIITE

ano

nm.) was added dropw se to destroy t
Ethyh3-(MS& TSr@mémfymathyHr%ﬁiﬂWQﬂrld%de?hw4 vd}?érﬂw@ 12)

ﬁq hukion %@in@fmez 1 éQsépfapy‘ﬁ@&ﬁ B@%ﬁo&eﬁdﬁ gte' alctol 18N5bove)

e m xture was attend to roo

He%petgat Lﬁoémoihe IPn x@lf&‘?l@mﬁ?&@%l dit$¢ ed“]t*)o prasa gfded ompthyl
?Hﬁﬂeﬁalbﬁos@ﬁér%ﬁméné)%tateekrizvs glMiz6t Hineblyvasd fBehi(ﬁ‘d Qdid (100 mg,

hase

Q3ffre T solesarns HewsIS: BLGRILS Boved dpclaeigl T bad been
@Jn@é(ﬂm@%& %I)l%rft g)vz?é el'%rdfw and the resfdub dvaﬁ\/@r&uﬁltddqvm 309 ether in

dry overni ght further extracted wth th cetate
hegage @oplQp ML), Ha@ FORIPIpE SXIEAIS vers PaRefrist AR theepidue was purified

b Ebf ia8Rn MBS iR Beh ﬁh@ﬁﬂé&t mtﬂ
E§aeﬁyoﬂl§egtﬁl?(,t gﬁgglcggé oﬂﬁﬂg Igctol 11 %9 ?e>2 e e

gl v
gomypoyed () 1490 B d73 o Ifare 98 £l P RS ég@p‘ %f pectioscopic
&ﬁ@%ér@'ih \Agl%é}ﬁéﬂt Wit e8¢ rdpukied. |G AEIOAc/m-BpRst BIF OBBE [alp™ =

B 1o O, T8 Grogvapacrn ) pd 2phG 258, Fhag Togs e, 1416,
ﬁ%g 13@%1‘%89 212283;9 11991464164 14661, 0s13963, 853;3$84 T27{MRL 2400, MHz,

5e% s Sissn ce o e hoie 280 e oot R s (@

ﬁlpm%% 81.6 M, Vil £3.7 Bz ‘Ha) (5560 @ﬁd,ﬂﬂ ) e ﬁg%ﬂﬁ Al e =
ax- = a

405 (&12 HY 1T %ﬁ%il‘f?al‘i%x @@& 7?% b I 01“)‘ W 31 Hz,

mmggg HeoK HE, H@,Hg  151zq, 2B Hea- HM%H‘OGE&CI-H) 3. 55@;1, 114 20;— 11.8
r s,

Wechmopag o8 abihory 8? G, 009 1P Ys (S5t e,

¢196HY, . 141ty s, 1M OB, 5 (sO3HHZ,-Clk),, 1.38 (833 H,dA); CI:lsl.ll 21 (t 3H J =

PN, Bbaldt o s G S = e B 1S5 L 61 ), .13

Edﬁleqm SJgMaﬁG 15ctolEiz, fl% 2. QH@,&;IMW@MPCI‘H 462007 DOGRITusne

7

Fe> ] 1R G o0 115 Bondd) GE IR 415 a7 = 118 28

()S:HZGH;;) 2 5@&@, 1HE’t’hy|11 8 Hz Jcmou ns = 3.8 Hz CH:OH), 3.44 (dd 1H, 27 =

3H) 2 ’LCBa)Dl 28 (Ip3ldp§/1=|7déhe ODerEyj)h ﬁislél\/l@ll(l)m MHze CD@@tﬁcﬂPm Z-

#%Tela%%%) &4753 (14%1714 198.9398804 o 1 &y 8li gl 0F0melhang o EFGmer:

166.0,pHenly | mé‘s dﬁ@ﬂaﬁ?ﬂ; §20epa8eLaBe 25.42 14.4y MBI mrfpicylcd for

S TSR P8 00y O g P9 i T 5.

,Eéle}’i:%ﬁa@%@r@dnd 2h30816, dentl . Mdppralyapor at ed and t he

EAR 9461515285 (nly it d:3hthy-3, 5L dAPM HiL 118 2idxBlan-4-yl]propanoate (13)

To a solution of the alkene ester (12) (7.2 g, 30 mmol) in ethanol (150 mL) was added
10% Pd on charcoal (1.5 g, 5 mol% Pd). The black mixture was evacuated and back-filled
with hydrogen for four cycles and then stirred under Hz (ca 1 atm) for 4.5 h until TL.C
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hexane (4 x 100 nlL). The conbi ne extracts were
evaporated and the residue was purified io by

wa@ boosomi7ogr aphy on- silica gel by gradi ent el up€DRGIOT/N00216

et her-hexane to give the title conpound (12) (4.96 g,
73 %9 as a mxture of E- and Z- isoners (ElZ 1:2.
Spectroscopic data were in agreement W th those
reported. Rf (EtOAc/n-hexané? 2/1) 0.53; [a]D24 =

+150.2 (c 0.418, EtOH); IR (film v,,, cm 1l 3441,

2986, 2938, 1714, 1645, 1456, 1416 1381 1303

showed the yroagtion bed gone sqmploep. Tho Fnixges; wag giuted siibanol (100

%ﬁéﬁd%edigmgi@&]aséad%f @Hﬁleﬁs dnd IS Fesidbe %sﬁe@dthhlﬂhanol 2 x 30

mk). The filtratgs v&:rqqyagorp;fd Wdugﬁd:prgzsqre iy gl)vp@)e uitlg ¢ é@pound a3
Js%cﬁquldlﬁ % 5% "Hﬁectros?:oﬁc ldate whidir dficerient With tde reported Ry

58 (d
GFiongie howpe DDl (1 by it © SYEBOM: Ik B Y g 3514,
ié’%)s 29%715}73(33 1488 1353 —12219&219 2163, A0, @48) 86:8.866, S0, 'H-NMR

4
@%MWM s 4SRRGSRt e G ol gy - 45
_f()?lg}l@ﬁ adl 11@“0,. 12,8587, 8 s 1317 2217, B,33)38 (@, B8, Uss 14.8 Hz,

Bt b 12y g w b il oot b B aFERE Y e 3 2.,
15355(s|-!m d*liﬁH 2]3’3(t, 3 ¢ = AHHz 0EE¢2,) = P68 Mz (106 Mdz, OF1s)

PR 082 Y 7p,§ kSt ath o, é'?ﬁz%%ﬂ)l?l\is ?ghz('z[ﬁalcd for
é-ﬁ-lz U?Ew réieﬁt5211m falind: 213?1 7100483, FElmvlt_s gngﬁ F&@ﬁéfféglbﬁﬁoos [M-
1&4‘6]4421(7%)73%0111?‘1 %1‘3 10%?1 gﬁ@”mcﬁz& H5' = 5.1 He,
ﬂﬂyQiIms,sR&&,zédﬂneﬁhyLkH;mini),s dibx5lan{dsyllpEbpanbateqi) , 1. 38

o snion obeicaion3a ot 5. o0omingD (3] i CFRGEEE L bas added

]iész Martid génol:hnaihé)& . of ®.38M sbtutidn i CH5CI, 602 TymdlyY The suspension
soner.. 166, 123. 3

Vy%s Qfmeézatoémlgﬁlt gemgefatgre %ll 4(13)123_12d4 %éewsccﬁsu%dl Qca Z%) 4 Saturated
NOHCOLULMLS Qid §dvliraiids Ne,S,02 (5 mly) veoe adited 28 tHe 1(1&2&3: 'was stirred

I S S MR 00 E i e s o

taporhidd i 4iSe bRYle aldehydd (060/me) Wrich s 2utgeared toythe hex3-sigp Vittig

I | ut
AL A, o JRCRBBRAR, 8 Rty UL LDl by o s
1888, mdedi1991®%93d0%; 90Wa8080362, (731.5659; I&WR%@UWZF@CM 5
bl t | ed
PR S TRl 2 e -
12 $zrdusho e 34, BLa, 4:13@ (dd, THL.JuEr 2008 Jod057s 3.1 Hz, Hs), 4.14 (g, 2H,

f’ CF/ 515?086410%@1@38%%4%0&9(’%%)@91g@@?&hﬁgt ad; 99018 (m, 1H,

ture was’ drlute anol 3
Hﬂ)léﬁlGJHJQ €GB , 1 4P ¢ gH, 2-EH, bR6 @edllifet 7Y B dO€HLH:); ~C-
xﬁﬁ/ﬁiﬁ% Mﬁé*@ﬂci"?/k'& fﬁtﬂﬁ ol74 8 9030 818LY7.4T88s, 30.9, 27.5, 25.3,
ITtrates were e grate under reduced pressure to
fi%ud4dhe title compound (13) as a liquid (7.04 g,
97%ro DRRGEIOFAAP Loy R Rpyl THE ?,ﬂfnig %&Ed\[ﬁi I7|8°é: K8 Gdded a

t ed. /
r@iu%gil( gf 2 rmhylerétrm]@fyl;hqsge}é?q?l% g@nerate@ mpY dtealm ent 29%6methyl
1 0
@%ﬁ&w@%ﬁﬁgg@ﬂﬂ%&mﬁéﬁm égﬂt%hr}ﬁgl%gt)éﬁla ﬁ?TPE &20 5934.63.0 mmol)
undgoargon. smqﬁemnﬁanmwam@owdmmsem rfBC) andat 6361493” migjure was

stirred %t $his temperature for 4 h. Acetone (1 mL) was added to the mixture and the

mixture was allowed to stir at room temperature for 15 min. The solvent was evaporated
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Hz, CH OH), 2.51 (td, 1H, 2J= 14.8 Hz, 3. H3-H2 = 7.2
Hz, H2), 2.38 (td, 1H, 2J = 14.8 Hz, 3), 3JH3-H2 =

wQo 2@8lrq77612) ', 2. 14 (brs, 1H O1), 1.80-1.83 ¢a1/5G2407/000216

H3), 1.43 (s, 3H 2'-CH 10 1.33 (s, 3H, 2'-CH), 1.23

(t, 3H J = 7.2 Hz, OCH2CH13C-NWR (100 MHz, CDC13) S

ppm 173.2, 108.2, 77.7, 75.9, 61.5, 60.4, 31. 1, 28.0,
25.4, 24.6, 14.1; M5-El nmz Palcd for CL1H2005

[MM]*: 217.1 found: 217.1 (100%; HRMS-EI mz cal cd

for CL1H2005 [ M I\/EL 217. 1076 fou d: 217, 1063

andgthe zesidyp riyas pEpﬁ?q y column ¢ omatogra to give the tifle compound (14)

&b &ﬁssﬁﬁ)ov& t&o@kéiss} R)oloBrides wmdlkamwﬁlhamé Vi) @61 Palp®

SRS Gras TR e Ces s o P S 20 Tl 230, o, 1217,
Mgt mmomodsn ane; EENMR efoo 348z, l‘(tls(olb)lﬁ ppi 5.81 (@HRQL2, = 17.5

Th t t
B Zpmolda mlnsusr 07 R sHER b Sl et 1151, 5-
Sat-uigy, 85 WaHER;, 4101 HzapdCHACH ___E)atléﬂ (88,282 OBy s 7.6 Hz,

e S 90 1 Tk e i Tl o 80 b, 11

7y (sl e L) VaBQ4) 31-Ci:) enap ) aHed’-CHa)giIS (Graljel = 7.2 Hz,

G Sl L1 SR TR e 8P

60.4] 30.9,\28.1, 26.0C26.4, BOYMS-BRhiZ, calcdI0r CLAGR), [MLBBE,213.1, found:

173 ﬁlm%gg, %/%é g % @ﬁ/}p 5%%7@79%#% m/S ol fog CiablaoOs

EMJCIHWzlS l-lﬂ'lﬁ)lmd421381(&’ddﬂ;— 196 (pprid- H4' = 10.8 Hz,
ﬁeth%y N_m9tZ\§123 a5 skl 2 dimefhy s “Spyinyl %dlo%(}l%g 4 df’ 1H
Bpebpamnilelds, - OO O6), 2.38-2.54 (m 2H H2)

%‘ a sggfy c% I&{%\flea)givggﬁil éO %ég_'% %nmé_?( %}O’I%gnmassaadgtg a solution
gf(') ]Prlgvl&.Cl 4+OCHP (Giﬂl25ml 3. O]\d\RIL(tﬂJﬁDlMQan@]D@_—:@V(SI;Wmargon The
gg)f{ltgr’e’w uied ffﬂ %q mn:1.to ]ive 4 Pgrgo %ne Q\g (?l ogy/hé&a %}e ?]tlog of the
lesterTHE) (@609, )2.6Sovha} it 6‘HF7®@1)Ams ad@l@ddlapwse o Iamainmna The
[ r

b S BISPA Ppeo i e i s iy s
aquzots/dohitioh |(mm1()4Uan Wearniip4Eto reem @erBpeksturR, e grphe was extracted
W 8% @50 LETRGERbtbfict Rl e Halia Wit rke shfdried

w m Xt lre St rre
(Mg@@t)atﬁmeomtmn &f hthe A&?é‘te@h dollowved; by . ymwfwmem dwd flagh column

‘cﬁ}%nﬁl gxt rrgiéf (§108 98¢ étlf’b%c/nrﬂe&w Pl)\_/‘r@%viﬁkd ﬁl‘éﬁﬂmhé’ (9§t(0 532183%) as a

evlaﬂ@s 2ilp8s @‘@é@'@é#emﬁ/é) PéTy [?sﬂﬁg o7+ @@éz(fé) 273 51QHY IR (film)
Lhe 051352'998‘ %9 52292* g5, 61@2’733’13§P'195'§1 1%4 @FB! QB! 7 650, 'H-NMR

girve the tifle oun , 52% over two

é‘tOQd\;ﬂ)lZ’a@D@b) %malln Gdri@ﬂ]ms ng 3 @,07 0B d¥a deinnay £)7-6 Hz,

Py 6. - I f -
9 @i{ Chgié@%g IO AH 2_1%7 (T2 32‘%2051%17?1&—@% ) 2 928 ((112?11 M. ¥10.3 Hz, 5’

!
Pﬁf&lﬂmdéﬁ (d@éH Tgwans AR 00 -5 HzdBe) 410 d%.lrﬁ Ty
59%11&%%&652& Furkth 949 HiZH4 |36 13}1&%}@:11) 318 (5 SHLN-

aiA 2@77’.}265 @, 28, i B 03 0 G S, 0456, 31,2, LS A Ssm, 2
CH,); PC-NMR + DEPT 135 (100 MHz, CDCl3)  ppm 176.0, 134.0, 118.5, 108.3, 94.4,
79.6, 77.6, 61.2, 28.5, 28.2, 25.72, 25.68; MS-EI m/z calcd for CipHaNO4 [M-CHs]" :
228.1 found: 228.1 (40%); HRMS-EI m/z calcd for Ci;HxNO, [M-CHs]" : 228.1236,
found: 228.1228, A =-3.37 (ppm).
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CH=CH2), 5.25 (d, 1H, Jth = 10.3 Hz, 5 -CH=CH ), 4.53
(dd, 1H, JHvinyj-H5' = 7.6 Hz, JH4'-H5' = 6.8 Hz,

woR008/0100709- 4. 17 (m 3H, OCH2CH3 + H4'); 2. 33-PCBH3GEa07/000216
214, H2), 1.71 3), 1.25 (t, 3H, J = 7.2 Hz, 1.77 (m

2H, H3), 1.47 (s, 3H, 2'-CH), 1.35 (s, 3H, 2'-CH
OCH2CH3) ; 13C- NMR (100 MHz, CDC13) S ppm 173.3, 133.8,
118.6, 108.4, 79.5, 77.2, 16'60.4, 30.9, 28.1, 26.0,
25.6, 14.2; Ms-El niz calcd for Cl2H2OO4 [ M Me] +
found 213.1 ( (279 and. 125.0 (100%, 98 (64%,
hegifyg _., sord13) C12H2004 [ M CH3] +
ahsm hosyRbmt tan&ﬂﬂsemamaa @) 96 (ppm. N-met hoxy

oo mﬂ%wag&&éﬁ?@@%wfwi s A} yrbrrtgRBtyad 1 e

@Ebcécilﬂe (£.382"5.00 bmdiyin NEOK (205HB) wassddadl fte:d{ €1.400¢, 5100 Farnol)
(0] utl on

C1 THE (6. 251 oM

P B0 Lt Ko st Direactind TN HARheed at 90°C for 2
ﬂhysh:]rﬂér 4196n. 20 telicboling tg ir@n &3 faagem@ txtael wisiaoidified to pH 6

C S utron o r

it et St S salptiom (7 S0 md §Ftectsd yaftpecac AT AL, e
b&ﬂﬁi&lﬁmgrgﬁm tphisesE %&t\ﬁ%shild HTCi)h aIZO (ZEKD iy, dribd oit?ﬁEfMg&I)% filtered.

che sat,ur e ueous. s u

A apS s ipet e sl ot L 4 driftod So67 & 99%),
Mﬁcélewis{j Pt asljudged by ds EHNMR gﬂieh&ﬁm(a?ad Xvas Glswa)nnnélaigely for next
coO I.ne ext e was e an
%8 §6£7a°“%%/a{{5 21&%@4336 i‘%’?a“?’hﬂ?)s%%e‘ﬂi &?‘Bﬁ Vere lg{% 2963, 2832,

2403, fi6eRt 606, 1aysf1398h1310] 12ed, 1215, abse, A04 A 09, (938.CB56, 668; 'H-

SR o ME0 Eptdla BeRy 6%, B E) bl 0 B2t 6 2m
QA50M),0848 s 2. GCEHsOTHD7, 3.2 @) 3H RCHIOCH:)253.48 (s, 3H
b0y Z38%, 22 e AT chi s, 105,
AF665 148137, ?:ikﬂic_ﬂ;,l\lﬂrlaiiﬁl.dl:, '?157.5,3%&,, 5617, 56.3; 2I05;3MBEEI m/z caled for
0 DU 75, SoulE: 2360 (g FRa %?z s Bt cutpgo b
R56.0%47; foORd:Q96 2953, 4 5824 Gepm)1H, JHvi yI - = 7.6 Hz,
T o e
T 0@980(11910113}11 (TNIO2H2,)4.0 smd), (B)-pBt4-a-2391, (81 ((35716g56 OBHHOD and
fpgreiiflptliite o378 Cpmllin abhyghlo Thrl G Ragairopwise
Rt GDOIBIALS Ik, Pmnmol)m AHE (5 1119, 2 roopoRmperage. After stirring
for ﬁgay% Zmﬁeg 1%% §> vr%nt %§ﬁ ?emo%éd fifder 2tBE p¥Rnel anﬁ‘tﬁe crude

calc 228.1 found: 228.
Erraogt, obiRivEr BvaSnatzsori)aﬂ c@rqcay @12#:94 mh ¢ n,g)ckfs]lqwed by colunn

2005‘%’ O%%?%fPPCT/ SG2 %%8216 31 SY wﬁ‘:ﬂ%wo#gfd {7 (106 g,
82%) arsalotesseil:di (F0Ac(r-bereng, 16) 0.25; [alp™> = +11.7 (¢ 0.01, CHCl); IR

it B, 5. 8RY hexe/ nBEhowME; Ssdtings ez ol £182abeb, (1332, 1204, 1149,
1104, 1051, 1026, 994, 923, 838, 804, 756, 699, 664; "H-NMR (400 MHz, CDCls) § ppm
+COSY H-"H 6.66 (4, 1H, *7 = 2.1 Hz, Hs), 6.54 (d, 1H, *J = 2.1 Hz, H3), 5.84 (tdd, 1H,
J =17.00, 10.2, 17.2 Hz, Hy), 5.24 (qt, 1H, J = 6.3, 12.6 Hz, Hy), 5.08-5.14 (m, 6H,
20CH,OCH; + 2Hs), 3.46 (s, 6H, 20CH,0CH3), 2.33-2.50 (m, 2H, Hy), 2.29 (s, 3H, 6-
CH3), 1.33 (d, 3H, J = 6.3 Hz, Hy); *C-NMR (100 MHz, CDCl3) § ppm + DEPT135
167.5, 158.5, 155.2, 137.6, 133.8, 119.1, 117.7, 110.6, 101.1, 94.6, 94.3, 70.9, 56.1, 56.0,
40.2, 19.7, 19.5; MS-EI m/z calcd for C17H2406 [M]" : 324.2, found: 324.2 (42%);
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To a solution of bis-MOM protected nethyl ester (16),
prepared according to a literature procedure, (1.35

wW@2008/00076mol ) in MeOH (20 nL) was added KOH (BCHOGZN07/000216

25.00 mol) 5 and H20 (20 nlL) at room tenperature.

The reaction m xture was heated at 90C for 2 days

under argon. After cooling to roomtenperature, the
mxture was acidified to pH 82 with acetic acid

aqueous solution (50% v/v) and extracted with Et OAC
3x100 nL The conbi ned organi ¢ phases were

\(de 7 salsh fon G HuPs BM1 oy 344- N 8ernd:i 324 dp &y X *aﬂég (ppmy);

%@P%ﬁh?&i@ifﬁf@sr@démfpﬁ%sft&lﬁdt@@fsfjomﬂ?) as a
col orl ess oi

(Dt egp-2oh. Ayinems hosymetbomics-Klas S 2 beal Srinyi-L,3-

fdﬂfxom%-yl &tcﬁzﬁbﬁtfyl}bﬁﬁ%htms Rf (Et OAc/ n- hexane, 1/ 1)
28; 1 3020 2963, 2832

I fi
Potitionss somnome (1D18524 gghd0 mpst gn axygims THEGS rgipyas cooled
1(927%°C U8 treAt@bwitR @%shly b‘rep%lﬂﬂo fhu%ﬁopgmg’b 368 BPF0O mrnol)

72
iy (561 KONbip heranb agyior. Sl THE OIbEFé&ZHm}medlate
%ddﬁﬁor( 8 ¢ 28534, 1.20 3111407) O THISE mid): Cht ﬂesulﬁﬁ@nﬂ‘eﬁ?e

B T P 5 Cont B o &

M) EUpod %agahe & o te hﬂl@?&e[rﬁﬂ(thre was&radted vl BIOAC (3x150
cd f 12H1606 :

%gg zg)glggyog%g Lﬁ:{gmw%gfs( ’Hg\e CO 1?2_ (o%c phages vt'ere' dried -over

(MSOaefilterdd @it évapbrated to afford the crude product which was purified by flash

%W%mg?%%v 8 %&%’%’A%'%twﬁs Ry phiet 857 52

@8 ,\,ol()@eSE bAgR; B1OAOADEYanaNT1) 0.67; ma]%ﬁ‘ﬁ Lpheos pho. 3 CERCIOIR (film)

157 2gBoha, B o4 o g S e 0o

(752 rﬂa}z 6438; 'BNMR §AQENEH OB CIAB phim $ 1GOTY h@L‘Hf607r7 @, thay's = 2.1

$PeBonPataft nE-2rLHE T Sie e b it hat GhS SR 92

ing 241 2QCHFOGH] + 63-GEECHD+ @l + XH-Hodveel (day 1Ho 51677, 22 Hz, Hs»),

GO PR bh e (T VT bt B oS R e s,

Gid7: (s RFFH, (G BARCH:) hexé (s 3HL OH,0CEE), ZH}168 Gn2H; 1Hs)7 131-2.48

A @?k%f%’sﬁgﬂ o737 B8y 506 gt % e, 1.30

14,08, J:063 Hz1H26); "ToNMROCID0 ME8 CI304), 5 56 + I 136@46.4, 171.0,

1Y TsEg e s ﬁ@?ﬂ%@g}ﬁbﬁfﬂg{, Hp! 2 1]15'._”31%%,6%?,?943, 79.5,

57247%.1,68,3, 362, R01, 379, 70.088.3108.2, 251%, 22.61-21.0,H4'4) 14.3; W§-El m/z

%%%‘N%@%d 10y P Fh8 e 0 B PBRP Ayl gor Gt

O] 21962936, fourd; 2@5 2593, AH-262 (om)3l ), 1.33 (d, 3H, J

g (100 MHz, CDC13) 8 ppm +
igbraidhonvddp 155.2. 137.6, 133.8, 119.1,

Keyorp (1910, 6 101. 1 94. 6, 94. 3, 70.9, 56.1, 56.0,

105 St 451015 El 1 B0 iAo s e

pit/ o5 €roleis @6@21166at10312carqms(@25ra, 10%nely andstined pRdargaicrowave
i-Mdtation 8idbed, 5 am) FR40%min 3&Aer being cobtedio 8o FeriftPiire, the solvent

was removed under reduced pressure to afford the crude product which was purified by
flash chromatography (SiO,, 10-100% EtOAc/n-hexane gradient) to afford (19) as a light
purple oil (0.140g, 98%); Ry (EtOAc/n-hexane, 1/1) 0.50; [a]p®®® = + 41.6 (¢ 0.339,
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Anal, Calcd for Cl7H2406 : C, 62.95, H, 7.46; Found:
C, 62.85, H 7.11. (S)-Pent-4-en-2-yl

waQ ebshiweret hoxymet hoxy) - 6-{4-[ (4S, 5R) - 2, 2- di net 62067000216
i nyl-1, 3- dioxol an-4-yl]-2-oxobutyl } benzoate (18) 5 A
solution of compound (17) (0.324 g, 1.00 nmol) in
anhydrous THE (3 nlL) was coo%$ to -78C and treated
with freshly prepared LDA [drtsopropyl amine 0.303 g,
3 OO mmol), n-BuLi (1.5.6 nL 1.6Min hexane,

ﬂ‘b%@% ‘0”’1@5 55%?'1'82@% Moo %ﬁigﬁ%@? qtz' 1821018,
tpﬁs i7h; IIBBNE/IR((ALOOQVIHQ,_SCDSM 6ppfh £ QOSYO'HH M 16avt5 (s,78G Iﬁ;),ob.sy, s,
W Ry 7058 eber v 135 Poh P anperan el —oRe Dok, 5.3

VRIS 1H XS £ &(3, @zt4\Mzt, H Bt S (4, K160, 0CTH ) d 7 (@i eh. 4 LhHz, He),

5384‘1%%%&1 B L B 0 ehor 53 45 16, B ffomocs +

;-0 e3002.60! g f 4T HLe [y $.op w99 (e d HD Y5, 1 1868R1.77 (m, 1H, Hy), 1.44 (s,

38 b adcl T16) oPo? 216 3 S0 nbst iy Y ool  Erpi 0o

VELAAD QL) eppan e, DEPTIBS @06.9; 1474, 038.93155.9; 183.8, 132.40 124.0, 118.7,

TRETC VS s s T e O

752, 20688yISGA8i/z 'chicliit CABH0, MMzl €IX2 Bjund: 4788 MTESHMRMS-EI
il o Btk gz hmal FodfPhp S0 bl
Alédhob(28P (m 9H, ZCIZHCIZHS + 5"-CH=CH + H5" + H2
%6y of oy d iy aad iy B ey SR bt v

10-02(1]g,=0 %m&oﬂz;;oﬂﬁih\v)s,e a2 Pocddn khpesiur8 Hhe OSHEQTHIYtpre3vad Gtirred

o T i A 3 e e wos

BltraCldd With E®R\ o (§x3BiHL.). The Chinbined 0@@nic ()hla}seswgreﬁrmd ©vE MgSOy,

eed bl R L 0 o1

10%%8 Rt BI©AL/n-hekAng 1/1) D163 [a]a02=5,26@4c D 05Q4C§0137;9m5(f11m) Vimax

%x %MS g 41%51, 2&48 1711538 1§®4,i‘1§8_1f_ 14?%_ %9 ]37]9 21%@9 3112188 147, 1040,
207 838.0555; 47110908, (300 VI EDCE06 P P ORSY R ﬁsﬁgo G, T =
561' 155 § gfﬁ é?&i“@ﬁoéa %Mz"'ﬂg ?%(&?lﬁ J]Ig%nd 3 851% AeQR= 154

esi s of al |an

Kt B SO0 AT it o003 Hﬁ, ot EN DR )y 536 (5 by =
) Iggfmrz,gus 19926 41,05G. - MﬁSOth@@ﬁg 438 6“ tﬁa.f Qf = 6.2 Hz,

gener at i on cataf S % o
var aor &d O2ndler Hide HdRehdS (oy rlﬁd |Iéft)r HBY @Gﬁ)ClH,S Ha”c)»r% 490@

§@CE@C@ b1 (RE1RYSGAR) 2018 AT RPM. LENDEHAINE?. 7!1 e, 14, Jm

sol vent was rermvecfﬁun der re UCG?1 ressure to

ford
whe &} Hackrodu bl i B a2 (o LT 480 o, 48 L),
52 QB Q:iT@HO gf l(ﬁ @ZSH 1.)0— 3@@%’ E@)’%H_é)nl @? (sa@H Qr-@‘ﬁ r’W@NIVIR

ﬁPO(I%HBAEP 13?1 @Hb*“ 115"%)“6 1§§° {%ﬁ@ééég‘ow %%3% 2¢ 4 02, 1193,
188207 M018089,8/405L 04 86796, T17520 387 76008185 5633 41.1, 39.6, 31.8, 28.1,
25.3, 24.7, 21.0; MS-EI m/z calcd for CosHzsOo [M]™: 480.2 found: 480.2 (7%), 422.2
(32%), 325.1 (57%), 238.1 (100%); HRMS-EI m/z calcd for CysHasOp [M]* 1 480.2359;
found: 480.2358, A =-0.4 (ppm).

Diene (22)
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CHC13); IR (film v. cm 12982, 1718, 1605, 1585,
1270, 1218, 1148, 1102,1042,1018, 924, 772; 1H NMR

W@ 4@8/0M4z¢ CDCl 3) S ppm + COSY 1H 1H 6. 75 (s, REN/SG2007/000216
H5),.6.53 (s, 1H, H3), 5.77 (dd, 1H, J = 6.8, 15.0
Hz, H8'), 5.53 (dd, 1H, J = 9.0, 15.0 Hz, H7'), 5.33
(dd, 1H, J = 6.3, 12.4 Hz, H.,0,), _ 514(s 4H, OCH
OCH3), 4.47 (dd, J =6.4,-9.0 Hz, H6), 5 4.10-4.15 (m
1H, H5"), 3.82 (d, 111, J=152Hz H1,342349

'1(10 ) i&%l%of%)ﬁgg H:!.’»§6 nfmggm% 1713, %fmry il)ﬁfl W35 asldealEtAIX (400
108, 3.98 thmdl, 16Hq)), anll. BIAP( (bat. )34, rodni-temperatige ubder- aﬁlgbr) ,To this

b B by AL 5, ) b

dlralgzvi@e Tht8mikrure 40 stfredl&8anthient Ganplerandtd for Sh 9141;112the 8R:oHol (20)
37,6, 28.

iy opeds T seffont ing oG o, PeAuBE] B8RS ff R (e crude
ﬁés?;la?e medzch%S ABss¢l¥eOh toltrAB0EL) e DBAT (Ob9froL, 601 mg, 3.96

B0 90k oo sosyent bk, 1 PRFoBY edRoted Toasiiyy o 120°C

Srefndght ToHigneivas TerbvelV ¥ iedhcédprdysumaThactdizile MaBlktracted with

s sty b The FPRhef et PR of P LTRERE W frea over

MESOs; Hiddradi dnbl esaioyatat ﬁﬁ‘leﬁ ﬂ:lducteld QmesSiire ho 48FGH didenR)) asTdoborless

APt B s ERGhGE s e, N e PR TbugliHE. coci & pom

6.80 (denHlT arxh Hy 9 6%, WH(es ZI(EHZLGBN GFQLES]S uHe/ £d5.4 Hz, Hy’),

U e, e PP W 5 8 = 1 Pl 410201573 ad, 1m,

Lo 25 3.CHZ] Biginol RO(IfHA, Hije M = 15.5¢n, Hs Blﬁw (dd981, /12984 9.6 Hz,

40~ 5t 570 350G m 12 P 3 e (HODGHOCHRY 04 s

}p;pdeét BESKr b4 D667 msom 16:#21 Jrs 1H2H2), Hzd5 (B16H, 2@CEHOCH:),

{384, 20208 ol i, oy s G 8815

(1m a1, Hif (3JBB; 1'1-THy), 115364deH JH? 6.2, Ha 185CHadl 1.33 K. 3H, 17-CHs);

%ﬁcdw%%—é EE,) sggg%fa 1[_% 91%{85 zHﬁgs g‘lg?zz 3, P1f 1203,

1]3&75 1HB9, 1083, 204—&, 10246; 4.6, &458301227536?13, 6,194.2, I5151)393 299, 28.7,
%5 PP2H2 ), 3.46 (s, 6H, 25 20CH20CH ), 2.81 (dd,

111 ? —48HZ JH'-H'" =14.1 Hz, HL.), 2.71
mlommnmw H2' 6.1 Hz, JH'-H' = 14.1 Hz,
’}l:% golutggnﬁb% tife cﬁéle(@h) (%!’»'5 m'élg() i93 rﬁm@ﬁ ]{&%/%@}g &) mﬂ}j{vas added HC1 (1
%5 zle@n& ﬂw m@;ure viog stiregd fosﬂ dws @Hopm tiltl}EeleNF? Theggjxture was
Mz ote 0% B z§c gﬁ%‘fﬂ)d' m@%m%émﬂiﬁgd Qrgaﬂlg’gh?@es 3151@ vﬁa.shed with water
138.0, 132. 30
wuil geutlgh dgled 7geré\/lg$(74 glter?q_a@i evpgorgted ypdey re%eq_yregfslqu_to afford

e o 2
tfﬁ%rcﬁ}d 3&%& m?&n]D wifikch @as’g?l(l)rﬁ’%g% 4%%3!13)}1%6;@&5&?@ (f%ﬂl&nﬂ from

Ft@2qgn-heyane 4/1 % Nlﬁ%Ac Hie) to piferd jeiolpmydain B l}msZW}ela? d (89 mg, -

sfl%), 2 T GO A (i [23@08 23%89 (6 tl)gg%iom%%m 2388 v,.A am’ 3391,

1,5@@ g{g'éeg%z@dgﬁeuga 110, 972; "H-NMR (400 MHz, CD;COCD3) & ppm -+
COSY H-'H 11.67 (s, 1H, 2-OH), 9.23 (brs, 1H, 4-OH), 7.16 (d, 1H, J = 15.9 Hz, Hy"),

6.53 (d, 1H, J = 2.5 Hz, Hs), 6.28 (d, 1H, J = 2.5 Hz, Hs), 6.10 (ddd, 1H, Jurm» = 159
Hz, Juynz = 5.9 Hz, Juy.ur = 5.7 Hz, Hy), 5.87 (dddd, 1H, J = 15,6, 7.3, 7.3, 1.4 Hz,
Hg'), 5.69 (dd, 1H, Juy.ue = 5.1 Hz, Jygur = 15.6 Hz, Hp), 5.40-5.47 (m, 1H, Hyp), 4.36
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To a solution of (20) (190 ng, 0.396 mmol) in .5 nL of
dry DCM was added Et 3N (400 ngy, 3.96 mol, 10 eq.)

wa@paehsDMAEPs (cat.) at room tenperat ure under ar gpar/SEz007/000216

this mxture was added at OC freshly distilled MC

(62 L, 91 ng, 0.792 mmol, 2 eq.) dropwi se. The
mxtwevmsshrrmim mmumttmmmaUMeforSh

until the al cohol (20) 5 was 3%Xonsumed. The sol vent was
renmoved under reduced pressure to give the crude

nmesy Iatel&fl whi ch was di ssolved in tol uene 520 ni)

énd, JoBt7( DA 78 G 1Rg6'-QHY G-63ntf (il dly)) 2.4 ddd, T = 14.6,
%ubg%qﬁsnﬁLy zasiﬂ@de %hmﬂmi) Ug.€1-9a9 (Hﬁaitrﬁokﬂ)o 1f5%fi W(m, 1H,

over ni was _renoved ‘under _reduced

3306 e § 017Gl ST MFEHCDELOAGD K BEPT13S

ma ﬂ%@ qgsBi eds arsani 3 pi3ess 13%6,e108@s hoalsWiddy, 76.7, 73.4,
dried over 10 |\/g504, filtered and evaporat ed

7?réle?rslr8§Jc%l dPdssure to afford diene (22) as

g_ﬁ:%@ésk&ﬁ?macﬁﬂidemﬁg 74% ; Rf (Et QAc/n-hexane, 1/1)
, CDC13) S ppm 6.80 (d, 1H, J =

Magrelide @B) . 6.68 (d, 1H, J = 2.0 Hz, H3), 6.24 (d,
?[‘H a séluﬂorl@f the k@toné‘@l” @s n@g 6431 ahdebl) id MeOH"ti mbfwasadied HCI (1

{Vd adnL)_LF-Pd sqﬂ:@ fO{‘_@ J;'is at @omztemgggturq._lg‘he igtuge h?s gxga%ted with
Et@Ac UZ(SO T, 5'hé'|éomlb‘iﬁed) 0rg§m5 ?ha(sébdwerl hbasﬂdﬂwlﬂi‘ﬁater uikilGeutral,

ﬂpé;l ?ver g\/lg_%o% ;ifter& undgr u«:(e& dnresglﬁg to aﬁgrd the crude
rcﬂu&dzwhlé’ﬂ'%ad‘ﬁmﬁed% Gréparativ® TL.C @iALc 90028) fonaffoddkmacrolide (23)

CAMIE JEGTW C e JpT R e

e, 149 11255, €. 19 (a1 1)1, 7 2248314 #,), 3194 (ddd, TH, ) = 15.338.4, 7.2 Hz,

B, ST o i 6 931 9% 5

438.4341 BB HsH33.96 (brli20H,.3] =32 H28HH), 393 4dI1H,108.13,2 Hz, Hy:),

347101 T2 Pl Ripg2 4121 g g s i i 7T, 2.9, i,

A5G ToGm,cliFy HR)( L38-Taddns dHUHpr.4f (df 38, di-eieHez2)’-CHs); °C-

R b BEEH 0 B0 1198, PRI e

Addin 1o d0ABU1e2.4,T8e6, M6, TBE, 9.3, 385 BXT.r2ict 0. 2 M$-EST m/z

( 0 ] n | 2
Y GRI08, BTt POl Ss PUAARL &1 UDASAR NG B
01 er3éa. laﬁmfoeminﬁéﬁéf@dAunbléfppn@duced pressure to
ﬂg&ﬁlpde e crude aigialonmycin D which was purified by

mat ogr aphy (gradi ent from EtOAc/n-hexane
Tha Sbhtl@ll atbe dlooieg! (20) (X 1her)34 inghnel) mMe@H ®M1) yvanigdded HCI (1

Fg [gh)s gllld Meg‘%g@(dayg g’t@oowb%qéga@ I uQe Was extracted with

EPAGEXH0 D). M@mwrgmqphasmge vm wxﬂ_n.water gmtil: neutral,
?ﬁ%d%r (l\gg%_twﬁﬁem% eg 191?93 dumﬁssw?lg t(l)'lai]fard6 Zhe crude
pRdactpphichway purifgdhy Rr@aralwp THCLE ke 1&0%}@)affoad lecrelerle )

l%olc]ﬂess 8159 lr'i’ng5 b@%%ﬁ %&@é@ﬁgﬂ*m@ﬁﬂg 5 }_EBn +C3SY 18- ‘H 6.23

(6 T =18 P, Ho o2 FHL3] = 52350 Bl 578 (40 gy J =3 53909, 09 Hz,

J K8
9199 séﬂdd fﬁ JHJ,‘%G =Po i—]z".%ﬁ ,,%6 %%087%107 481 (A8, Hy), 3.91

@@T;Ig@eéﬁ/, 5}5@@1&) 5% (g, 1H, 7= 12.3, 6.1 Hz, Hy), 3 $48-3.52 (m, 15, Hs),
2.94 (dd, 1H, J = 16.4, 3.8 Hz, Hp), 2.85 (dd, 1H, J = 164, 10.9 Hz, Hy), 2.18-2.26 (m,

2H, Hy), 1.79-2.02 (m, 3H, 2Hz+Hy), 1.43-1.53 (m, 1H, Hy), 1.17 (d, 3H, J = 6.1 Hz,




35 (brd, J = 4.7 Hz, H6>), 3.78 (brs, IH 6 -0H),
3.63-3.66 (m 1H, H5), 2.55 (ddd, J 14.6, 7.4, 3.3
woizgosldg7ye 2.32-2.36 (m 2H, H3), 2.11-2.19 - (pCT/362007/000216

H4'), 1.58-.1.61 (m 1H, H4),1.39 (d, 3H J = 6.4 Hz,
lO-C1 ); 13C-NWR (100 WMHz,, CDC13) S ppm + DEPT135
172.3, 165.9, 163.3, 144.4,35135.8, 133.7, 130.8,

125.6, 108.0, 104.5, 102.7, 76.7, 73.4, 5 73.1, 38.1,
28.7, 28.1, 19.2. Synthesis of macrolide (23-24)

R RO S g [ 40,10
'13#}_9) 138, K86, A ,ffiirz 37 dayx4. 8.4 4dm ‘E?e?vrﬁéf(hﬁ&ﬂew 3H8.1; MS-
E§f' )%J ERcES @Xstﬁz%} M0 3759 ﬁh@%ﬁ% SisIeoy- m)%hﬁlcd for

mbi ned qrgani C ases mere washed wi th water unt

Cm uPVEYIHHFg@dlfﬁPéﬁ 380, filtered and evaporated
under reduced pressure to afford the crude product
whi ch was purified by preparative TLC (EtOAc 100% to
afford macrolide (23) as colorless oil (9.8 ng, 90%;
1H NVR (400 MHz, MeOD) S ppm+ COSY 'H'H 635 (d, 1H
J =2.5 H, H5), 6.19 (d, 1H, J = 2.5 Hz, H3), 5.84
(ddd, 1H, J = 15.3, 7.4, 7.2 Hz, 1s H8'), 5.69 (dd,
IH JIl7> 116" = 5.9 Hz, JH3> H7' = 15.3 Hz, H7.),
5.32-5.36 (in, 1H Hwo.), 4.38-4.41 (m 1H H5.),
3.96 (brd, 1H, J =5.2 Hz, H6'), 3.93 (d, 1H, J = 14.2
Hz, H1'), 3.07 (d, 1H, J = 14.2 Hz, H,), 2.41-2.63
(m 2H, 11w), 2.09 (dt, 2H, J =11.8, 2.9 Hz, H3"),
1.59-1.71 (m 1H, 1-4,), 1.38-1.44 (m |IH H4,), 1.41
(d, 3H J =6.4 Hz, 10'-CH ); 13C NWR (100 MHz, M=QD)
S ppm + DEPT135 215.2, 170.0, 142.9, 134.3, 127.8,
114.8, 20 113.1, 112.7, 107.8, 102.4, 85.6, 76 O,
73.7, 40.3, 38.1, 33.7, 27.7, 20.2; MS-ESI mz calcd
for Cl&H2207 [MH ': 349.1 found: 349.2 HRMS-ElI 1n/z
calcd for 018112207 [M H20]': 332.1260 found:
332.1264, A = 1.3 (ppm. Macrolide (24) To a solution
of the alcohol (20) (15 ng, 0.031 mmol) in MeCH (2 M)
was added HO (1 2s N, 2 nL) and stirred for 2 days
at roomtenperature. The m xture was extracted with
Et OAc (3x50 nlL). The conbi ned organi c phases were
washed with water until neutral, dried over MySOH4,
filtered and evaporated under reduced pressure to
afford the crude product which was purified by
preparative TLC (EtQAc 100% to afford macrolide (24)
as colorless oil (9.4 ng, 86%; 'H NVR (400 WVHz, MeQD)
S ppm+ COSY IH1H 6.23 30 (d, 1H, J = 2.2 Hz, HH5),
6.20 (d, 1H, J = 2.2 Hz, H3), 5.74 (ddd, 1H, J =15. 3,
6.9, 6.9 Hz, H8.), 5. 61 (dd, 1H, JH7.-H6. = 7.0 Hz,

JH8' -117 = 15.3 Hz, H7r), 4.51-4.57 (m 1H, H2.), 3.91
(dd, 1H, J= 6.3, 5.7 Hz, H6,), 3.80 (tq, 1H J= 12.3,
6.1 Hz, HLO'), 38352(mIN, H5), 2.94 (dd, IH J
= 16.4, 3.8 Hz, H1'), 2.85 (dd, 1H, J = 16.4, 10.9 Hz,
H,), 2.18-2. 26( 2H, H9,), 1.79-2.02 (m 3H,

OH3, +H4>), 1.43-1.53 (in, 1H, H4'), 1.17 (d, 3H J =

6.1 Hz,



WD 2008/ 010776 PCT/ S&007/000216 36 10'-CH 3);

13C-NWR (100 MHz, McOD) 8 ppm + DEPT135 166.4, 143.5,
wa4ds®107183. 1, ,131.9, 130.9, 108.0, 102.2, 8RCPSG2007/000216

77.1, 75.4,.68.4, 44.5, 43.2, 34.0, 32.4, 29.3, 23.1;

M5- ESI nmfz calcd for C18H2407 [MtNa]}': 375.1 found:

375.2; M5-ESI nlz calcd for ,,C18H2407 [MM"': 351.1

found: 351.2. 5 WD 2008/ 010776 PCT/ SG007/ 000216 37

Clainms: 1. A process for nmaking conpound 2; R1 O RO

%,Xi.h\]m RILORS RBR5RA hO RQOR/ 25

ising the step of cyclising diene 3A: RL 0 H99

R2 1. X~Atprdcesfopmakidg Bothpourd2yn p R O_R7 3A wherein:

inis an integer from1l to 4; nis O or an integer

from1l to. 4; io Xis 0, NRgywhgrein Ra is hydrogen, a

protecting group,. phenylilor] an Al kyl group of |ess

t han seven carbon at on and RBnare, independently,

ORb, OC(O Rb or OCO2Rb, ' ¥ [

& g group, optionally
substituted phenyl or anfal wip of | ess than
seven carbon atomns; Re o—g,

5 comprising the step of cyclising diene 3A:

wherein:
m is an integer from 1 to 4; n is 0 or an integer from 1 to 4;

10 Xis O, NR, wherein R, is hydrogen, a protecting group, phenyl or an alkyl group of less
than seven carbon atoms; ‘

R; and Rj are, independently, ORy, OC(O)R, or OCO;Ry, wherein each Ry is
independently hydrogen, a protecting group, optionally substituted phenyl or an alkyl
group of less than seven carbon atoms;

15 Rpand Ry are, independently, hydrogen, halogen, nitro, cyano, SR;, N(Rc), or NC(O)R.,
wherein each Re is, independently, hydrogen, a protecting group, optionally substituted
phenyl or an alkyl group of less than seven carbon atoms;

Trepresents either a single bond or a double bond or a triple bond, whereby if it is a
triple bond, Rs, Rg and Ryp are all absent, and whereby, if it is a double bond bond, Rs is

20  absent, and, if it is a single bond, Rs is present;

wherein Rq is hydrogen, phenyl or an alkyl group of less than seven carbon atoms and Re

is a hydrogen, alkyl, aryl or heteroaryl;

whereby, if Rs is absent, Rg is O, CH,, CF,, (H, F), (F, F), N-OR., (H, OR.), (OH, Ry)
25 wherein R, is hydrogen, alkyl sulfonyl, aryl sulfonyl or a protecting group, Ry is aryl,

heteroaryl, alkyl or a perfluoroalkyl moiety of less than five carbon atoms;
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15 R2 and R4 are, independently, hydrogen, hal ogen,
nitro, cyano, SRe, N(R ,)2 or NC(O Ref wherein each
woeons®iommedependent | y, hydrogen, a protecting BCDEE2007/000216

optionally substituted phenyl or an al kyl group of

| ess than seven carbon atons; ------ represents either

a single bond or a double bgpd or a triple bond,

whereby if it is a triple bond, R5, R6 and Rao are

al | absent and whereby, if it is a double bond bond,

RS b { »
520, Lo gl bl b 18 9 SUOPAR O B e
ﬂﬁiep@‘dﬁltmhfﬂm@n GHR, ardiFah alNR@r s cydi@itig) Brbupiher ei n Rd

h :
R e
anwlQﬁﬂ@ﬁﬁamyhmlmenQﬂﬁpnwmhmRaxls absent 'R6 is 0, CH2,

1805 o T 1 ke g o
gumpamphdbemnﬂggmgroup, Rf is aryI het eroaryl, al kyl
| th fi b
1B 8k S n ARy s o007/ 000016 38 RV 1 =0
afi @yhersin, awlro tlesre ji ghigplitypt acpositien ipjcompepndcRRr diene 3A, the
p‘éﬁﬁ#;ﬁlng)ﬁ& ?{(&qulg RBLS conflygg%ﬁﬁl?muu}fc ofYSth RAGAS c&ﬁflg%fhuons

oup R8 1s a singl
bon@ O’I‘hﬁCIHQC(%S{P@CIal wb(rremﬁ ipfEredn Rh i s
hydr ogen, phenyl or an alkyl group of |ess than seven

carbon atoms; and s Ry ig,(kh RY, where R,, is
hydrogen, an al kyl ggoup lof Il es an 7 carbon at ons,
an aryl group. or a he par ¥ up; Riois hydrogen

or an alkyl or aryl gresg .-Bumhe ein, where there is
chirality at a position in clohbound 2 or diene 3A, the
position may be in elther4%)o J c figuration or a

m xture of both Rand S conflguﬂhempns 10 2. The
process of claim1l wherein diene 3Ais diene 3: RL O
RI9 Rzi XX m Ro R3 R4 ONnO3 0/ R 3. The

pr ogesstRi nbkak Bt élai‘&f 1 64 @hif Zwhb8mahdstép6f LIS Ok catalysed by
c cI|S|n |s catalysed by is a Gubbs catalyst. 4.

8 of any one of clains 1 to 3 conpr|5|ng t he

st eg 0‘; ”II‘H@1 ﬂoﬁé’ss @k &ﬁ‘ﬁonegdf dBImS QU Bi BEpALiKE AR stepasTdnaking diene
am de
3A by coupling alkene I and amide 1I:

R-] O Rg '

Rz XJL#ﬁ$§

R CHzRy0 R"'\/N : o
Ry RO 0

!
O  O-j,
1 1

wherein R, and Ry are each, independently, an alkyl group of 1 to 6 carbon ‘atoms.

5. The process of claim 4 wherein the step of coupling comprises lithiation of
the benzylic methyl group of alkene 1.

6. The process of claim 4 or claim 5 comprising the step of making alkene I by

coupling benzoic acid 4 with alkene 5:
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R3 CH2ZRYO Rx eN R4 RxOO 0 O R Il 7 20 wherein Rx
and Rx, are each, independently, an al kyl group of 1

wo eo0d/ocemdon atons. 5. The process of claim4 MESE2007/000216

the step of coupling conprises lithiation of the
benzylic nethyl group of alkene I. 6. The process of
claim4 or claim5 conprisi n% the step of making
allcene | by coupling benzé¥®c acid 4 with al kene 5:
25 WD 2008/ 010776 PCT/ SG007/000216 39 R 0 R2 OH RO
R3 CH2R10. HX m 4 R4 B 7. The -process of claim6
wherein the cougling ofl benzoic acid 4 with al kene 5
conprises a Mtsuifoby[ re@@tion. 5 8. Thepprocess of
any one of claigs CZ”,gajdditionally cosyr,Lsi ng

el aboration of onelor mbré functionalt* gﬁ[’ wps of
conpound 2 so as th take ai gi al onycin D or a
derivative thereof. 9. The process of claim8 wherein

t he deriyative is:.,.R.1.0 R - R I 4

R - I it il yiengh e el Hify sgafine s
amepridesta Machnabu feactiorl , R2, R3, R4 and R9 respectively,

and d Re ar ' . . .

o 2 0P AL, Ry o prgon of
orieaor . sexeefunctionab grapeow compehidaRGoRE tooyekd eigidlompeiam D or a

RLRLS e%quofgrour) for a vicinal diol.

9.  The process of claim 8 wherein the derivative is:

wherein:
R’;, R’2, R’3, R4 and R’ are defined as for Ry, Rz, R3, Ry and Ry respectively, and
R, and Ry are, independently, hydrogen, a protecting group, phenyl or an alkyl group of
less than seven carbon atoms or R, and R, together form a protecting group for a vicinal
diol.

10. The process of claim 8 or claim 9 wherein the elaboration comprises
deprotection of one or more functional groups.

11. The process of any one of claims 8 to 10 wherein the elaboration comprises
generation of a double bond in the non-aromatic ring.

12. Aigialomycin D or a derivative thereof when made by the process of any one
of claims 1 to 11.

13. Use of aigialomycin D or a derivative thereof according to claim 12 in
treating cancer or malaria or a microbial infection.

14. Use of aigialomycin D or a derivative thereof according to claim 12 for the
preparation of a medicament for the treatment of cancer or malaria or a microbial

infection.
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10. The process of claim8 or claim9 wherein the
el aboration conprises deprotection of one or nore

wé eovsiiiema@l groups. 11. The process of any onerPOf/SG2007/000216

claims 8 to 10 wherein the el aboration conprises 20
generation of a double bond in the non-aromatic ring.
12. Aigialonycin D or a deriyative thereof when nade
by the process of any one o1 clainms 1 to 11. 13. Use
of ai gi al onycin D or a derivative thereof according to

claim12 i n cancer mal ari.a Jar, a
Chrb 4 momed G Rauad GRRE St B s it Breli, S hethoa
dﬂﬁ{ﬂrﬁﬂglaﬁﬁuﬁmﬁ aameeritdh nged ’(hel@bm ﬂ‘leﬂafpeﬁmfally bffective dose of

aration jheat ment of
BB 0 P e DRSS SR Ger | on.
2008601Q7§16cd§%r$%@7d ReHZbent £0 t}ie’:'ireamwmtoﬁ o&:hcaf or malaria or
HWQ%# ancer or..malaria or a mcrobial infection,
?H?P B EBMBPS S ng adnini stering to a patient in
need mhidkdipendialamlytie Dageuderivativetharédfdy tthe/grodss ef afy one of claims
aigia:ogxg%g D or a derivative thereof according to
cl ai m'$2; . A process for making a medi canent for
the kbﬁmhmgpmddfa@&&m@mhoﬂ)mw detigatve  theremf nwith odmiealor more
|nfec L on c Dor a
deri \P ocfepg%yl'%%%npf(gl g%gang}f)%y&%glﬁe of cl ains
1 td711A matlﬂod obntting egnesaommaaga et mm}moha[in&ptxon said method

derivatiyv r with.one o e: b ceut | .
SRR b Rt 13 ol Or PUALTB Y dBhinkring o
ﬂmhp&mﬁczﬂfy dffeetivei dosp efanidamedimampmt] tan ipatient irenaed theodoi.al

i nfection, said nethod conprising nmaking a nmedi canment

by the process of claim 16 and adm ni stering a
therapeutically effective dose of said nedicanent to a
patient in need thereof. 15



